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Preface 

This book , The AmigaDOS Manual, is a combinat ion of three separate publications: 

The AmigaDOS User's Manual 
The AmigaDOS Developer's Manual 
The AmigaDOS Technical Reference Manual 

T h e User's Manual conta ins in format ion of interest to every A m i g a user . 
T h e r e are m a n y m o r e c o m m a n d s that A m i g a D O S u n d e r s t a n d s t h a n are acces 
sible f r o m the W o r k b e n c h . If a u s e r u s e s Pre ferences to turn o n the C L I , t h e s e 
n e w c o m m a n d s b e c o m e access ible . 

T h e Developer's Manual descr ibes h o w to u s e A m i g a D O S f r o m wi th in a 
p r o g r a m rather t h a n f rom a c o m m a n d l ine inter face . It a lso fully d o c u m e n t s 
the A m i g a M a c r o A s s e m b l e r a n d Linker . (Note that t h e A m i g a M a c r o A s s e m 
b ler is available as a separate product . ) 

T h e Technical Reference Manual descr ibes the data s tructures that A m i g a D O S 
u s e s internal ly . It inc ludes descr ipt ions of h o w D O S disk data is s tored , a n d 
the format of the " o b j e c t - f i l e s " that A m i g a D O S u s e s . A deve loper or expert 
u s e r w o u l d f ind t h e in format ion in this technical sect ion to b e very usefu l . 

T o g e t h e r these three publ icat ions , in this s ingle v o l u m e , c o m p r i s e t h e e s s e n 
tial gu ide to A m i g a D O S . 
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Introduction 

T h i s m a n u a l descr ibes t h e A m i g a D O S a n d its c o m m a n d s . T h e C o m m a n d Line 
In terpre ter (CLI) reads A m i g a D O S c o m m a n d s t y p e d into a C L I w i n d o w a n d 
translates t h e m into act ions p e r f o r m e d b y the c o m p u t e r . In this s e n s e , the C L I 
is s imilar to m o r e " t r a d i t i o n a l " c o m p u t e r interfaces : y o u t y p e in c o m m a n d s 
a n d the interface displays text in re turn . 

B e c a u s e t h e W o r k b e n c h interface is suff icient a n d fr iendly for m o s t u s e r s t h e 
W o r k b e n c h disket tes are s h i p p e d wi th t h e C L I interface " d i s a b l e d " . T o u s e the 
c o m m a n d s in this m a n u a l y o u m u s t " e n a b l e " the C L I inter face . T h i s puts a 
n e w icon, labeled " C L I " o n your W o r k b e n c h . W h e n y o u h a v e se lec ted a n d 
o p e n e d this i con , a C L I w i n d o w b e c o m e s avai lable , a n d y o u can u s e it to i ssue 
text c o m m a n d s directly to A m i g a D O S . 

How to Enable the Command Line Interface 
Boot y o u r c o m p u t e r us ing t h e Kickstart a n d W o r k b e n c h disket tes . O p e n the 
disket te i con . O p e n the " P r e f e r e n c e s " tool . N e a r the l e f t -hand side of the 
screen , a b o u t two-thirds of the w a y d o w n y o u will not ice " C L I " wi th a b u t t o n 
for " O N " a n d a b u t t o n for " O F F " . Se lect t h e " O N " b u t t o n . Se lect " S a v e " 
( lower r ight part of the Pre ferences screen) to leave P r e f e r e n c e s . 

How to Open a CLI Window 
T o u s e t h e C L I c o m m a n d s , y o u o p e n a CLI w i n d o w . O p e n the " S y s t e m " 
d r a w e r . T h e C L I i con (a c u b e conta in ing " 1 > " ) s h o u l d n o w b e vis ible . O p e n 
it. 

Using the CLI 
T o u s e t h e C L I interface select the CLI w i n d o w a n d type the des i red C L I 
c o m m a n d s . T h e C L I w i n d o w ( s ) m a y b e sized a n d m o v e d jus t l ike m o s t o thers . 
T o c lose t h e C L I w i n d o w , type " E N D C L I " . 
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Workbench and CLI, Their Relationship and Differences 
T y p e " D I R " to display a list of files (and directories) in the current disk 
directory. Th is is a list of files that m a k e s u p yo ur W o r k b e n c h . Y o u m a y not i ce 
that there are m o r e files in this directory t h a n there are i cons o n t h e W o r k 
b e n c h . W o r k b e n c h only displays file " X " if that file h a s an assoc ia ted " X . i n f o " 
file. W o r k b e n c h u s e s the " . i n f o " file to manipula te the i con. 

F o r e x a m p l e , the d i s k c o p y p r o g r a m h a s two fi les. T h e file " D i s k c o p y " c o n 
tains the p r o g r a m a n d " D i s k c o p y . i n f o " conta ins the W o r k b e n c h in format ion 
a b o u t it. In the case of paint ing data files l ike " m o u n t . p i c " t h e file " m o u n t . p i c . -
i n f o " conta ins icon informat ion a n d t h e n a m e of the p r o g r a m (default) that 
s h o u l d process it (GraphiCraf t ) . In this case , w h e n the u s e r " o p e n s " t h e data 
file ( m o u n t . p i c ) W o r k b e n c h runs the p r o g r a m a n d p a s s e s t h e data file n a m e 
( m o u n t . p i c ) to it. 

A m i g a D O S subdirector ies c o r r e s p o n d to W o r k b e n c h d r a w e r s . R a n d o m ac
cess b lock devices such as disks (DFO:) c o r r e s p o n d to t h e disket te i c o n s y o u 
h a v e s e e n . 

N o t all p r o g r a m s or c o m m a n d s can b e r u n u n d e r b o t h W o r k b e n c h a n d t h e 
C L I e n v i r o n m e n t . N o n e of t h e C L I c o m m a n d s descr ibed in C h a p t e r 2 of this 
m a n u a l can b e r u n f r o m W o r k b e n c h . F o r e x a m p l e , t h e r e are t w o separate 
D i s k c o p y c o m m a n d s . T h e o n e in t h e :cl directory is r u n f r o m A m i g a D O S (CLI) . 
T h e o n e in t h e s y s t e m directory (drawer) is r u n f r o m W o r k b e n c h . 



Chapter 1 

Introducing AmigaDOS 

This c h a p t e r provides a genera l overv iew of the A m i g a D O S opera t ing s y s t e m , 
inc luding descr ipt ions of terminal h a n d l i n g , t h e directory s t ructure , a n d c o m 
m a n d u s e . A t the e n d of the chapter , you ' l l f ind a s imple e x a m p l e sess ion w i t h 
A m i g a D O S 

1.1 C h a p t e r O v e r v i e w / 
1.2 Termi n a l H a n d l i n g 
1.3 U s i n g the Fil ing S y s t e m 
1.3 .1 N a m i n g Files 
1 .3 .2 U s i n g Director ies 
1 .3 .3 Se t t ing t h e C u r r e n t Directory 
1 .3 .4 Se t t ing the C u r r e n t Device 
1 .3 .5 At tach ing a F i lenote 
1 .3 .6 U n d e r s t a n d i n g Device N a m e s 
1 .3 .7 U s i n g Directory C o n v e n t i o n s a n d Logical Devices 
1.4 U s i n g A m i g a D O S C o m m a n d s 
1 .4 .1 R u n n i n g C o m m a n d s in the B a c k g r o u n d 
1 .4 .2 Execut ing C o m m a n d Files 
1 .4 .3 Direct ing C o m m a n d Input a n d O u t p u t 
1 .4 .4 Interrupt ing A m i g a D O S 
1 .4 .5 U n d e r s t a n d i n g C o m m a n d F o r m a t s 
1.5 Restar t Val idat ion Process 
1.6 C o m m o n l y U s e d C o m m a n d s : A n E x a m p l e S e s s i o n 
1.7 C o n v e n t i o n s U s e d 

1.1 Chapter Overview 
A m i g a D O S is a mult i -processing opera t ing s y s t e m d e s i g n e d for t h e A m i g a . 
A l t h o u g h y o u can u s e it as a mult i -user s y s t e m , y o u normal ly r u n A m i g a D O S 
for a s ingle user . T h e mul t i -process ing facility lets m a n y j o b s take place s imul -
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t a n e o u s l y . Y o u can also u s e the mul t i -process ing facility to s u s p e n d o n e j o b 
whi le y o u r u n a n o t h e r . 

E a c h A m i g a D O S process r e p r e s e n t s a part icular process of the opera t ing 
s y s t e m — f o r e x a m p l e , the filing s y s t e m . O n l y o n e process is r u n n i n g at a t i m e , 
whi le o t h e r p r o c e s s e s are e i ther wai t ing for s o m e t h i n g to h a p p e n or h a v e b e e n 
in terrupted a n d are wai t ing to b e r e s u m e d . E a c h process h a s a priori ty assoc i 
a ted wi th it, a n d the process wi th the h i g h e s t priority that is free to r u n d o e s 
so . P r o c e s s e s o f l o w e r priority r u n o n l y w h e n t h o s e o f h i g h e r priori ty a r e 
wai t ing for s o m e r e a s o n — f o r e x a m p l e , wai t ing for in format ion to arrive f r o m 
t h e disk. 

T h e s tandard A m i g a D O S s y s t e m u s e s a n u m b e r of p r o c e s s e s that are n o t 
available to y o u , for e x a m p l e , t h e p r o c e s s that h a n d l e s t h e serial l ine . T h e s e 
p r o c e s s e s are k n o w n as private p r o c e s s e s . O t h e r private p r o c e s s e s h a n d l e t h e 
terminal a n d the f i l ing s y s t e m o n a disk dr ive . If the h a r d w a r e conf igura t ion 
conta ins m o r e t h a n o n e disk dr ive , there is a process for each dr ive . 

A m i g a D O S provides a process that y o u can u s e , cal led a C o m m a n d Line 
Interface or C L I . T h e r e m a y b e several CLI p r o c e s s e s r u n n i n g s i m u l t a n e o u s l y , 
n u m b e r e d f r o m 1 o n w a r d . T h e C L I p r o c e s s e s r e a d c o m m a n d s a n d t h e n 
e x e c u t e t h e m . All c o m m a n d s a n d user p r o g r a m s will r u n u n d e r a n y C L I . T o 
m a k e addit ional C L I p r o c e s s e s , y o u u s e the N E W C L I or R U N c o m m a n d s . T o 
r e m o v e a C L I process u s e the E N D C L I c o m m a n d . (You can f ind a full descr ip
t ion of t h e s e c o m m a n d s in C h a p t e r 2 of this m a n u a l . ) 

1.2 Terminal Handling 
Y o u can direct in format ion that y o u e n t e r at the terminal to a C o m m a n d L ine 
Inter face (CLI) that tells A m i g a D O S to load a p r o g r a m , or y o u can direct t h e 
in format ion to a p r o g r a m r u n n i n g u n d e r that C L I . In e i ther case , a t e rminal (or 
console) handler p r o c e s s e s i n p u t a n d output . This terminal h a n d l e r a lso p e r 
f o r m s local l ine edi t ing a n d certain o ther func t ions . Y o u c a n t y p e a h e a d as 
m a n y as 255 c h a r a c t e r s — t h e m a x i m u m line l ength . 

T o correct m i s t a k e s , y o u press the B A C K S P A C E k e y . Th is e r a s e s t h e last 
character y o u t y p e d . T o r u b out an entire l ine , h o l d d o w n t h e C T R L k e y w h i l e 
y o u press X . Th is control combinat ion is referred to f r o m this po int o n in t h e 
m a n u a l as C T R L - X . 

If y o u t y p e a n y t h i n g , A m i g a D O S wai ts until y o u h a v e f in ished typing b e f o r e 
d isplaying a n y o t h e r output . B e c a u s e A m i g a D O S wai ts for y o u to f inish, y o u 
can type a h e a d without your input and output b e c o m i n g intermixed. A m i g a D O S 
recognizes that y o u h a v e f in ished a l ine w h e n y o u press the R E T U R N k e y . Y o u 
can also tell A m i g a D O S that y o u h a v e f in ished wi th a l ine b y cancel l ing it. T o 
cance l a l ine , y o u can e i ther press C T R L - X or press B A C K S P A C E unti l all t h e 
characters o n the l ine h a v e b e e n e r a s e d . O n c e A m i g a D O S is sat isf ied that y o u 
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h a v e f in i shed , it starts to display the o u t p u t that it w a s ho ld ing b a c k . If y o u 
w i s h to s top the output so that y o u can read it, s imply type a n y character 
(press ing t h e space bar is the eas ies t ) , a n d the o u t p u t s t o p s . T o restart o u t p u t , 
press B A C K S P A C E , C T R L - X , or R E T U R N . Press ing R E T U R N causes A m i g a D O S 
to try to execute t h e c o m m a n d l ine typed after t h e current p r o g r a m exits . 

A m i g a D O S recognizes C T R L A as an end-of-f i le indicator . In certain c i rcum
s tances , y o u u s e this combinat ion to terminate an input file. (For a c i rcum
s tance w h e n y o u w o u l d u s e CTRLA, see Sect ion 1 .3 .6 . ) 

If y o u f ind that s t range characters a p p e a r o n t h e screen w h e n y o u t y p e 
a n y t h i n g o n the k e y b o a r d , y o u h a v e probably p r e s s e d C T R L - O b y m i s t a k e . 
A m i g a D O S recognizes this control combinat ion as an instruct ion to the c o n s o l e 
device ( C O N : ) to display t h e al ternative character set . T o u n d o this condi t ion , 
y o u press C T R L - N . A n y further characters should t h e n a p p e a r as n o r m a l . O n 
t h e o t h e r h a n d , y o u could press E S C - C to clear t h e screen a n d display n o r m a l 
text . 

Note : A n y i n p u t t h r o u g h the conso le device C O N : ignores funct ion k e y s a n d 
c u r s o r k e y s . If y o u w a n t to rece ive t h e s e k e y s , y o u s h o u l d u s e R A W : . (For a 
descr ipt ion of R A W : , see Sect ion 1 .3 .6 , " U n d e r s t a n d i n g D e v i c e N a m e s , " later 
in this chapter . ) 

F inal ly , A m i g a D O S recognizes all c o m m a n d s a n d a r g u m e n t s t y p e d in e i ther 
u p p e r or l ower case . A m i g a D O S displays a f i lename wi th the charac ters in t h e 
case u s e d w h e n it w a s c rea ted , b u t f inds t h e file n o m a t t e r w h a t c o m b i n a t i o n of 
cases y o u u s e to speci fy t h e f i l ename. 

1.3 Using the Filing System 
This sect ion descr ibes t h e A m i g a D O S filing s y s t e m . In part icular , it expla ins 
h o w to n a m e , organize , a n d recall y o u r fi les. 

A file is the smal lest n a m e d ob jec t u s e d b y A m i g a D O S . T h e s imples t identif i 
cat ion of a file is b y its f i l ename, d i scussed b e l o w in Sec t ion 1 .3 .1 . H o w e v e r , it 
m a y b e n e c e s s a r y to identi fy a file m o r e fully. S u c h an identi f icat ion m a y 
inc lude t h e device or v o l u m e n a m e , and/or directory n a m e ( s ) as wel l as the 
f i l ename. T h e s e will b e d i scussed in fo l lowing sec t ions . 

1.3.1 Naming Files 
A m i g a D O S h o l d s in format ion o n disks in a n u m b e r of files, n a m e d so that y o u 
can ident i fy a n d recall t h e m . T h e filing s y s t e m al lows f i l enames to h a v e u p to 
thirty charac ters , w h e r e the characters m a y b e a n y pr int ing character except 
s lash (/) a n d co lon (:). Th is m e a n s that y o u can inc lude space( ) , equals ( = ) , 
p lus ( + ) , a n d double quote ( " ) , all special characters recognized b y the C L I , 
w i t h i n a f i l ename. H o w e v e r , if y o u u s e these special charac ters , y o u m u s t 
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enc lose the ent ire f i lename w i t h double q u o t e s . T o in t roduce a d o u b l e q u o t e 
character wi th in a f i l ename, y o u m u s t type an aster isk (*) i m m e d i a t e l y b e f o r e 
that character . In addi t ion , to i n t r o d u c e a n aster isk , y o u m u s t t y p e a n o t h e r 
aster isk . Th is m e a n s that a file n a m e d 

A * B = C " 

s h o u l d b e t y p e d as fo l lows: 

in order for t h e CLI to accept it. 
Note : Th is u s e of the aster isk is in contrast to m a n y o t h e r opera t ing s y s t e m s 

w h e r e it is u s e d as a universa l wi ld card. A n aster isk b y itself in A m i g a D O S 
r e p r e s e n t s t h e k e y b o a r d a n d the current w i n d o w . For e x a m p l e , 

COPY f i l e n a m e t o * 

copies t h e f i l ename to t h e screen . 
A v o i d spaces be fore or after f i l enames b e c a u s e t h e y m a y c a u s e c o n f u s i o n . 

1.3.2 Using Directories 
T h e filing s y s t e m also a l lows the u s e of directories as a w a y to g r o u p files 
t o g e t h e r into logical uni t s . F o r e x a m p l e , y o u m a y u s e t w o di f ferent director ies 
to separate p r o g r a m source f r o m p r o g r a m d o c u m e n t a t i o n , or to k e e p files 
b e l o n g i n g to o n e p e r s o n dist inct f r o m those b e l o n g i n g to a n o t h e r . 

E a c h file o n a disk m u s t b e l o n g to a directory. A n e m p t y disk conta ins o n e 
directory , cal led t h e root directory. I f y o u create a file o n an e m p t y disk , t h e n 
that file b e l o n g s to this root directory. H o w e v e r , directories m a y t h e m s e l v e s 
conta in fur ther director ies . E a c h directory m a y therefore conta in f i les , or ye t 
m o r e directories , or a mixture of b o t h . A n y f i lename is u n i q u e only w i t h i n the 
directory it b e l o n g s to , so that the file " f r e d " in t h e directory " b i l l " is a c o m 
pletely di f ferent file f rom the o n e cal led " f r e d " in the directory " m a r y " . 

Th is fi l ing s tructure m e a n s that t w o p e o p l e shar ing a disk d o n o t h a v e to 
w o r r y about accidental ly overwri t ing files created b y s o m e o n e e l se , as long as 
t h e y a lways create files in their o w n directories . 

W A R N I N G : W h e n y o u create a file w i t h a f i l ename that a l ready exis ts , 
A m i g a D O S dele tes the previous c o n t e n t s of that fi le. N o m e s s a g e to that 
effect a p p e a r s o n t h e screen . 
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Y o u can also u s e this directory s tructure to organize in format ion o n the disk , 
k e e p i n g di f ferent sorts of files in dif ferent directories . 

A n e x a m p l e m i g h t h e l p to clarify this . C o n s i d e r a disk that conta ins t w o 
director ies , cal led " b i l l " a n d " m a r y . " T h e directory " b i l l " conta ins t w o fi les, 
cal led " t e x t " a n d " l e t t e r " . T h e directory " m a r y " conta ins a file cal led " d a t a " 
a n d t w o directories cal led " l e t t e r " a n d " i n v o i c e " . T h e s e sub-director ies e a c h 
conta in a file cal led " j u n l 8 " . F igure 1-A r e p r e s e n t s th is s t ructure as fo l lows : 

ROOT 

B I L L M A R Y 

T E X T L E T T E R D A T A L E T T E R HSTVOICE 

I I 
J L T N 1 8 JTTJ5U8 

Figure 1-A: Using Directory Structure 

N o t e : T h e directory " b i l l " h a s a file cal led " l e t t e r , " whi le t h e directory 
" m a r y " conta ins a directory cal led " l e t t e r " . H o w e v e r , there is n o c o n f u s i o n 
h e r e b e c a u s e b o t h files are in dif ferent directories . T h e r e is n o limit to the 
d e p t h that y o u can " n e s t " directories . 

T o speci fy a file fully, y o u m u s t inc lude the directory that o w n s it, the 
directory o w n i n g that directory, a n d so o n . T o specify a f i le, y o u give t h e 
n a m e s of all the directories o n the pa th to the des ired file. T o separa te each 
directory n a m e f r o m t h e next directory or f i l ename, y o u t y p e a fo l lowing s lash 
(/). T h u s , t h e full specif icat ion of the data files o n the disk s h o w n in F igure 1-A 
a b o v e is as fo l lows: 

b i l l / t e x t 
b i l l / l e t t e r 
m a r y / d a t a 
m a r y / l e t t e r / j u n l 8 
m a r y / l n v o i c e / j u n l 8 

1.3.3 Setting the Current Directory 
A full file descr ipt ion can get ex t remely c u m b e r s o m e to t y p e , so the fi l ing 
s y s t e m m a i n t a i n s the idea of a current directory. T h e fil ing s y s t e m searches for 
files in this current directory. T o speci fy the current directory, y o u u s e the C D 
( C u r r e n t Direc tory) c o m m a n d . If y o u h a v e set " m a r y " as y o u r current directory , 
t h e n the fol lowing n a m e s w o u l d be sufficient to specify the files in that directory: 
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d a t a 
I e t t e r 7 j u i i l 8 
i n v o i c e / j u n l 8 

Y o u can set a n y directory as the current directory. T o speci fy a n y files wi th in 
that directory, s imply type the n a m e of t h e file. T o speci fy files wi th in s u b 
director ies , y o u n e e d to type the n a m e s of the directories o n t h e p a t h f r o m t h e 
current directory speci f ied. 

All the files o n the disk are still available e v e n t h o u g h y o u ' v e set u p a current 
directory. To_ instruct A m i g a D O S to search t h r o u g h t h e directories f r o m the 
root directory, y o u t y p e a co lon (:) at the b e g i n n i n g of the file descr ipt ion . 
T h u s , w h e n y ou r file descr ipt ion h a s the current directory set to " m a r y " , y o u 
can also obta in t h e file " d a t a " b y typing the descr ipt ion " : m a r y / d a t a " . U s i n g t h e 
c u r r e n t d irec tory m e t h o d s i m p l y saves typ ing , b e c a u s e all y o u h a v e to d o is 
speci fy t h e f i l ename " d a t a " . 

T o obtain the o ther files o n t h e disk , first t y p e " :b i l l / tex t " a n d " :b i l l / l e t ter " 
respect ive ly . A n o t h e r w a y m i g h t b e to C D or type / b e f o r e a f i l e n a m e . S l a s h 
d o e s not m e a n " r o o t " as in s o m e s y s t e m s , b u t refers to the directory a b o v e the 
current directory. A m i g a D O S al lows mult ip le s lashes . E a c h s lash refers to t h e 
level a b o v e . S o a Unix (TM) ../ is a / in A m i g a D O S . Similarly , a n M S - D O S ™ 
.A is a / in A m i g a D O S . t h u s , if t h e current directory is " : m a r y / l e t t e r " , y o u m a y 
speci fy t h e file " : m a r y / i n v o i c e / j u n l 8 " as " / i n v o i c e / j u n l 8 " . T o refer to t h e fi les 
in " : b i l l " , y o u could type : 

CD .-bill 

or 

CD //bill 

T h e n y o u c o u l d speci fy a n y file in " b i l l " wi th a s ingle f i l e n a m e . O f c o u r s e , y o u 
could a lways u s e the // feature to refer directly to a specif ic file. For e x a m p l e , 

T Y P E / /b i l l / l e t ter 

displays t h e file w i t h o u t y o u r first set t ing " b i l l " as t h e current directory. T o g o 
straight to t h e root level , a lways type a co lon (:) fo l lowed b y a d irec tory n a m e . If 
y o u u s e s lashes , y o u m u s t k n o w the exact n u m b e r of levels b a c k des i red . 

2.3.4 Setting the Current Device 
Final ly , y o u m a y h a v e m a n y disk drives available. E a c h disk device h a s a 
n a m e , in t h e f o r m D F n (for e x a m p l e , D F 1 ) , w h e r e the " n " refers to t h e n u m b e r 
of the device . (Current ly , A m i g a D O S accepts the device n a m e s DFO to D F 3 . ) 
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E a c h individual disk is also associated wi th a u n i q u e n a m e , k n o w n as a v o l u m e 
n a m e (see b e l o w for m o r e detai ls) . 

In addi t ion , the logical device S Y S : is a ss igned to the disk y o u s tar ted t h e 
s y s t e m u p f r o m . Y o u can u s e this n a m e in place of a disk device n a m e (like 
DFO:). 

T h e current directory is also assoc ia ted wi th a current drive, the drive w h e r e 
y o u m a y f ind the directory. A s y o u k n o w , prefac ing a file descr ipt ion w i t h a 
co lon serves to ident i fy the root directory of the current dr ive . H o w e v e r , to 
give the root directory of a specif ic dr ive , y o u p r e c e d e the colon wi th t h e drive 
n a m e . T h u s , y o u h a v e yet a n o t h e r w a y of speci fying t h e file " d a t a " in directory 
" m a r y " , that is " D F l : m a r y / d a t a " . This a s s u m e s that y o u h a v e inser ted t h e disk 
into drive D F 1 . S o , to re ference a file o n the drive DFO called " p r o j e c t - r e p o r t " in 
directory " p e t e r " , y o u w o u l d t y p e "DFO:peter /pro jec t - repor t " , n o m a t t e r w h i c h 
directory y o u h a d set as t h e current o n e . 

N o t e : W h e n y o u refer to a disk drive or a n y o ther device , o n its o w n or w i t h 
a directory n a m e , y o u s h o u l d a lways type the co lon , for e x a m p l e , D F 1 : . 

F igure 1-B i l lustrates t h e structure of a file descr ipt ion. F igure 1-C gives s o m e 
e x a m p l e s of val id file descr ipt ions . 

Left of the : Right of the : Right of a/ 

D e v i c e n a m e Directory n a m e Subdirec tory n a m e 

or or or 

V o l u m e n a m e F i l e n a m e F i l e n a m e 

Figure 1-B: The Structure of a File Description 

S Y S c o m m a n d s 
DFO:b i l l 
D F L m a r y / l e t t e r 
D F 2 : m a r y / l e t t e r / j u n l 8 
D O C : r e p o r t / s e c t i o n l / f i g u r e s 
F O M T S : s m y - f o n t 
C:c ls 

Figure 1-C: Examples of File Descriptions 

T o gain access to a file o n a part icular disk, y o u can t y p e its u n i q u e n a m e , 
w h i c h is k n o w n as t h e disk ' s v o l u m e n a m e , ins tead of the device n a m e . For 
i n s t a n c e , if t h e file is o n t h e disk " M C C " , y o u can speci fy the s a m e file b y 
typing the n a m e " M C G p e t e r / p r o j e c t - r e p o r t " . Y o u can use the v o l u m e n a m e to 
refer to a disk regardless of t h e drive it is in. Y o u ass ign a v o l u m e n a m e to a 
d isk w h e n y o u format it (for further detai ls , see " F O R M A T " in C h a p t e r 2 , 
" C o m m a n d s , " later in this m a n u a l ) . 
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A device n a m e , unl ike a v o l u m e n a m e , is n o t really part of t h e n a m e . F o r 
e x a m p l e , A m i g a D O S can read a file y o u created o n DFO: f r o m a n o t h e r dr ive , 
s u c h as D F 1 : , if y o u place the disk in that dr ive , a s s u m i n g of course that the 
drives are i n t e r c h a n g e a b l e . T h a t is , if y o u create a file cal led " b i l l " o n a disk in 
drive DFO:, t h e file is k n o w n as "DFO.bi l l " . If y o u t h e n m o v e t h e d i sk to dr ive 
D F 1 : , A m i g a D O S can still r e a d t h e file, w h i c h is t h e n k n o w n as " D F l : b i l l " . 

1.3.5 Attaching a Filenote 
A l t h o u g h a f i l e n a m e can give s o m e in format ion about its c o n t e n t s , it is o f ten 
n e c e s s a r y to look in the file itself to f ind out m o r e . A m i g a D O S p r o v i d e s a 
s imple solut ion to this p r o b l e m . Y o u can u s e the c o m m a n d cal led F I L E N O T E 
to a t tach a n assoc ia ted c o m m e n t . Y o u can m a k e u p a c o m m e n t o f u p to 8 0 
characters (you m u s t enc lose c o m m e n t s conta in ing spaces in d o u b l e q u o t e s ) . 
A n y t h i n g can b e p u t in a file c o m m e n t : t h e day of the fi le 's creat ion, w h e t h e r 
or n o t a b u g h a s b e e n f ixed, the vers ion n u m b e r of a p r o g r a m , a n d a n y t h i n g 
else that m a y he lp to identi fy it. 

Y o u m u s t assoc ia te a c o m m e n t wi th a part icular f i l e — n o t all f i les h a v e t h e m . 
T o at tach c o m m e n t s , y o u u s e the F I L E N O T E c o m m a n d . If y o u create a n e w 
file, it will n o t h a v e a c o m m e n t . E v e n if t h e n e w file is a c o p y of a file that h a s a 
c o m m e n t , the c o m m e n t is n o t copied to t h e n e w fi le. H o w e v e r , a n y c o m m e n t 
a t tached to a file w h i c h is overwri t ten is re ta ined. T o wri te a p r o g r a m to c o p y a 
file a n d its c o m m e n t , you' l l h a v e to do s o m e extra w o r k to c o p y the c o m m e n t . 
For detai ls , see C h a p t e r 2 of the AmigaDOS Developer's Manual. 

W h e n y o u r e n a m e a file, the c o m m e n t assoc ia ted wi th it d o e s n ' t c h a n g e . T h e 
R E N A M E c o m m a n d o n l y c h a n g e s t h e n a m e o f a f i le . T h e f i le 's c o n t e n t s a n d 
c o m m e n t r e m a i n t h e s a m e regardless of the n a m e c h a n g e . F o r m o r e detai ls , 
see LIST a n d F I L E N O T E in C h a p t e r 2 of this m a n u a l . 

2.3.6 Understanding Device Names 
Devices h a v e n a m e s so that y o u can refer to t h e m b y n a m e . Disk n a m e s s u c h 
as DFO: are e x a m p l e s of device n a m e s . N o t e that you m a y refer to device 
n a m e s , l ike f i l e n a m e s , us ing e i ther u p p e r or l o w e r c a s e . F o r d i s k s , y o u fo l low 
t h e device n a m e b y a f i lename b e c a u s e A m i g a D O S s u p p o r t s files o n t h e s e 
devices . F u r t h e r m o r e , the f i lename can inc lude directories b e c a u s e A m i g a D O S 
also s u p p o r t s directories . 

Y o u can also create files in m e m o r y wi th the device cal led R A M : . R A M : 
i m p l e m e n t s a f i l ing s y s t e m in m e m o r y that s u p p o r t s a n y of t h e n o r m a l f i l ing 
s y s t e m c o m m a n d s . 

Note : R A M : requires the l ibrary 1/ram-handler to b e on t h e disk. 
O n c e t h e device R A M : exis ts , y o u can , for i n s t a n c e , create a directory to 

c o p y all the c o m m a n d s into m e m o r y . T o do th is , type the fo l lowing c o m m a n d s : 
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M A K E D I R r a m : c 
COPY s y s : c TO r a m : c 
A S S I G N C: R A M : C 

Y o u could t h e n look at t h e o u t p u t wi th D I R R A M : . It w o u l d inc lude t h e 
directory " c " (DIR lists this as c(dir) .) Th is w o u l d m a k e loading c o m m a n d s very 
quick b u t w o u l d leave little r o o m in m e m o r y for a n y t h i n g e lse . A n y files in t h e 
R A M : device are lost w h e n y o u reset the m a c h i n e . 

A m i g a D O S also provides a n u m b e r of o ther devices that y o u can u s e ins tead 
of a re ference to a disk file. T h e fo l lowing p a r a g r a p h s descr ibe these devices 
inc luding N I L : , S E R : , P A R : , P R T : , C O N : , a n d R A W : . In part icular , t h e device 
N I L : i s . a d u m m y device . A m i g a D O S s imply t h r o w s a w a y o u t p u t wr i t ten to 
N I L : . W h i l e reading f r o m N I L : , A m i g a D O S gives an i m m e d i a t e " e n d - o f - f i l e " 
indicat ion . F o r e x a m p l e , y o u w o u l d t y p e the fo l lowing 

E D I T a b c TO n i l : 

to u s e the edi tor to b r o w s e t h r o u g h a fi le, whi le A m i g a D O S t h r o w s a w a y t h e 
e d i t e d o u t p u t . 

Y o u u s e the device called S E R : to refer to a n y device c o n n e c t e d to t h e serial 
l ine (of ten a pr inter ) . T h u s , y o u w o u l d type the fo l lowing c o m m a n d s e q u e n c e : 

COPY x y z TO s e r : 

to instruct A m i g a D O S to s e n d the contents of t h e file " x y z " d o w n t h e serial l ine. 
N o t e that t h e serial device only copies in mult ip les of 4 0 0 b y t e s at a t ime . 
C o p y i n g wi th S E R : can therefore a p p e a r granular . 

T h e device P A R : refers to the paral lel port in t h e s a m e w a y . 
A m i g a D O S also provides the device P R T : (for PRinTer ) . P R T : is t h e pr inter 

y o u c h o s e in the " p r e f e r e n c e s " p r o g r a m . In this p r o g r a m , y o u can def ine y o u r 
pr inter to b e c o n n e c t e d t h r o u g h ei ther the serial or paral lel port . T h u s , t h e 
c o m m a n d s e q u e n c e 

C O P Y x y z T O P R T : 

pr ints t h e file " x y z , " n o mat ter h o w t h e pr inter is c o n n e c t e d . 
P R T : t ranslates every l inefeed character in a file to carr iage re turn p lus 

l ine feed . S o m e pr inters , h o w e v e r , require files w i t h o u t t ranslat ion. T o s e n d a 
file wi th t h e l inefeeds as jus t l ine feeds , y o u u s e P R T : R A W ins tead of P R T : . 

A m i g a D O S s u p p o r t s mult ip le w i n d o w s . T o m a k e a n e w w i n d o w , y o u can 
speci fy the device C O N : . T h e format for C O N : is as fo l lows: 

CON:x/y/width/height/ [ t i t le ] 
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w h e r e " x " a n d " y " are coordinates , " w i d t h " a n d " h e i g h t " are in tegers descr ib
ing the w i d t h a n d he ight of the n e w w i n d o w , a n d " t i t l e " , w h i c h is opt ional , is 
a s tr ing. T h e title appears o n the w i n d o w ' s title bar . Y o u m u s t inc lude all t h e 
s lashes (/), inc luding the last o n e . Y o u r title can inc lude u p to thirty charac ters 
( including spaces ) . If the title h a s s p a c e s , y o u m u s t enc lose the w h o l e descr ip
t ion ii d o u b l e q u o t e s (") as s h o w n in the fo l lowing e x a m p l e : 

" C O N : 2 0 / 1 0 / 3 0 0 / 1 0 0 / m y w i n d o w " 

T h e r e is a n o t h e r w i n d o w device cal led R A W : , b u t it is o f little u s e to t h e 
genera l user . (See C h a p t e r 2 of the AmigaDOS Developer's Manual in this b o o k 
for fur ther detai ls . ) Y o u can u s e R A W : to create a r a w w i n d o w device similar to 
C O N : . H o w e v e r , unl ike C O N : , R A W : does n o character t ranslat ion a n d d o e s 
n o t a l low y o u to c h a n g e t h e c o n t e n t s of a l ine . T h a t is to say , R A W : a c c e p t s 
i n p u t a n d r e t u r n s output in exactly the s a m e f o r m that it w a s originally t y p e d . 
Th is m e a n s characters are sent to a p r o g r a m immedia te ly w i t h o u t let t ing y o u 
erase a n y t h i n g wi th t h e B A C K S P A C E k e y . Y o u usual ly u s e R A W : f r o m a 
p r o g r a m w h e r e y o u m i g h t w a n t to d o input a n d o u t p u t w i t h o u t character 
t ranslat ion. 

W A R N I N G : R A W : is i n t e n d e d for t h e a d v a n c e d user . D o n o t u s e R A W : 
exper imenta l ly . 

T h e r e is o n e special n a m e , w h i c h is * (asterisk) . Y o u u s e this to refer to t h e 
current w i n d o w , b o t h for i n p u t or for output . Y o u can u s e t h e C O P Y c o m 
m a n d to c o p y f r o m o n e file to a n o t h e r . U s i n g *, y o u can c o p y f r o m t h e current 
w i n d o w to a n o t h e r w i n d o w , for e x a m p l e , 

COPY * TO C01ir:20/S0/350/150/ 

f r o m the current w i n d o w to the current w i n d o w , for e x a m p l e , 

COPY * TO * 

or f r o m a file to t h e current w i n d o w , for e x a m p l e , 

COPY b i l l / l e t t e r TO * 

A m i g a D O S f in ishes copying w h e n it c o m e s to t h e e n d of t h e file. T o tell 
A m i g a D O S to s top c o p y i n g f r o m *, y o u m u s t give the C T R L A c o m b i n a t i o n . 
N o t e that * is N O T the universa l wild card. 
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1.3.7 Using Directory Conventions and Logical Devices 
In addi t ion to t h e a f o r e m e n t i o n e d physica l devices , A m i g a D O S s u p p o r t s a 
variety of useful logical devices . A m i g a D O S u s e s these devices to f ind the files 
that y o u r p r o g r a m s require f r o m t ime to t ime. (So that y o u r p r o g r a m s can refer 
to a s t a n d a r d device n a m e regardless of w h e r e the file actually is .) All of t h e s e 
" logica l d e v i c e s " m a y b e reass igned b y you to re ference a n y directory. 

T h e logical devices descr ibed in this sect ion are as fo l lows: 

N a m e Descr ipt ion Directory 

S Y S : S y s t e m disk root directory 
C: C o m m a n d s directory C 
L: Library directory L 
s: S e q u e n c e Library S 
L I B S : Library for O p e n Library calls L IBS 
D E V S : Device for O p e n Device calls D E V S 
F O N T S : Loadable fonts for O p e n F o n t s F O N T S 

T e m p o r a r y w o r k s p a c e T 

Figure 1-D: Logical Devices 

Logical device name: S Y S : 
Typical directory name: M y . B o o t . D i s k : 
" S Y S " r e p r e s e n t s t h e S Y S t e m disk root directory. W h e n y o u first start u p 
t h e A m i g a s y s t e m , A m i g a D O S a s s i g n s S Y S : to t h e r o o t d i r e c t o r y n a m e 
of the disk in DFO:. If, for ins tance , the disk in drive DFO: h a s t h e v o l u m e 
n a m e My.BootVDisk, t h e n A m i g a D O S ass igns S Y S : to M y . B o o t . D I S K : . After 
this a s s i g n m e n t , a n y p r o g r a m s that refer to S Y S : u s e that disk 's root directory. 

Logical device name: C: 
Typical directory name: M y . B o o t . D i s k x 
' C r e p r e s e n t s t h e C o m m a n d s directory. W h e n y o u t y p e a c o m m a n d to t h e C L I 
(DIR < c r > , for e x a m p l e ) , A m i g a D O S first searches for that c o m m a n d in y o u r 
current directory. If the s y s t e m c a n n o t f ind the c o m m a n d in the current 
directory , it t h e n looks for " C : D I R " . S o that , if y o u h a v e a s s i g n e d " C : " to 
a n o t h e r directory (for e x a m p l e , " B o o t d i s k : c " ) , A m i g a D O S reads a n d exe 
cutes f r o m " B o o t d i sk : c /DIR" . 

Logical device name: L: 
Typical directory name: M y . B o o t . D i s k : l 
" L " r e p r e s e n t s the Library directory. This directory k e e p s t h e over lays for large 
c o m m a n d s a n d n o n r e s i d e n t parts of the operat ing s y s t e m . For i n s t a n c e , t h e 
disk b a s e d r u n - t i m e libraries ( R a m - H a n d l e r , Por t -Handler , Disk-Val idator , a n d 
so forth) are k e p t h e r e . A m i g a D O S requires this directory to o p e r a t e . 
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Logical device name: S: 
Typical directory name: M y . B o o t . D i s k : s 
" S " represents the S e q u e n c e library. S e q u e n c e files conta in c o m m a n d s e q u e n c e s 
that the E X E C U T E c o m m a n d searches for a n d u s e s . E X E C U T E first looks for 
the s e q u e n c e (or batch) file in your current directory. If E X E C U T E c a n n o t f ind 
it t h e r e , it looks in t h e directory that y o u h a v e ass igned S: to . 

Logical device name: L IBS : 
Typical directory name: M y . B o o t . D i s k : L I B S 
O p e n Library funct ion calls look h e r e for the library if it is n o t a l ready l o a d e d 
in m e m o r y . 

Logical device name: D E V S : 
Typical directory name: M y . B o o t . D i s k : D E V S 
O p e n Device calls look h e r e for the device if it is n o t a lready l o a d e d in m e m o r y . 

Logical device name: F O N T S : 
Typical directory name: M y . B o o t . D i s k : F O N T S 
O p e n F o n t s look here for y o u r loadable fonts if t h e y are n o t a l ready l o a d e d in 
m e m o r y . 

Note : In addit ion to the a b o v e ass ignable directories , m a n y p r o g r a m s o p e n files 
in t h e " : T " directory. A s y o u recall , y o u f ind file (or directory) n a m e s predica ted 
wi th a " : " in the root directory. Therefore " : T " is the directory T, wi th in the root , 
o n the current disk. Y o u u s e this directory to store t e m p o r a r y fi les. P r o g r a m s 
s u c h as edi tors place their t e m p o r a r y w o r k fi les, or b a c k u p copies of t h e last 
file edi ted , in this directory. If y o u run out of space o n a disk , this is o n e of t h e 
first p laces y o u s h o u l d look for files that are n o longer n e e d e d . 

W h e n t h e s y s t e m is first b o o t e d , A m i g a D O S initially a s s i g n s C : to t h e :C 
directory. This m e a n s that if y o u b o o t wi th a disk that y o u h a d f o r m a t t e d b y 
i ssuing the c o m m a n d : 

F O R M A T D R I V E DFO: N A M E " M y . B o o t . D i s k " 

S Y S : is a ss igned to " M y . B o o t . D i s k " . T h e " logica l d e v i c e " C: is a s s i g n e d to t h e 
C directory o n t h e s a m e disk (that is , M y . B o o t . D i s k : c ) . L i k e w i s e , t h e fo l lowing 
a s s i g n m e n t s are m a d e 

C: M y . B o o t . D i s k : c 
L: M y . B o o t . D i s k : l 
S: M y . B o o t . D i s k : s 
L I B S : M y . B o o t . D i s k . l i b s 
D E V S : M y . B o o t . D i s k : d e v s 
F O N T S : M y . B o o t . D i s k : f o n t s 



16 AMIGADOS USER'S MANUAL 

If a directory is n o t p r e s e n t , t h e c o r r e s p o n d i n g logical device is a s s i g n e d to 
the root directory. 

If y o u are so lucky as to h a v e a hard disk (called DHO:) a n d y o u w a n t to u s e 
t h e s y s t e m files o n it, y o u m u s t i ssue the fol lowing c o m m a n d s to t h e s y s t e m : 

A S S I G N S Y S : DHO: 
A S S I G N C 
A S S I G N L: 
A S S I G N S 

DHO:C 
DHO:L 
DHO:S 

A S S I G N L I B S : D H O : L I B S 
A S S I G N D E V S : D H O : D E V S 
A S S I G N F O N T S : DHO:FONTS 

Please k e e p in m i n d that a s s i g n m e n t s are global to all CLI p r o c e s s e s . C h a n g 
ing an a s s i g n m e n t wi th in o n e w i n d o w c h a n g e s it for all w i n d o w s . 

If y o u w a n t to u s e y o u r o w n special font l ibrary, type 

A S S I G N F O N T S : " S p e c i a l f o n t d i s k : m y f o n t s " 

If y o u w a n t y o u r c o m m a n d s to load faster (and y o u h a v e m e m o r y " t o b u r n " ) , 
t y p e 

m a k e d l r r a m : c 
c o p y s y s : c r a m : c a l l 
a s s i g n c: r a m : c 

This copies all o f t h e n o r m a l A m i g a D O S c o m m a n d s to t h e R A M disk a n d 
reass igns the c o m m a n d s directory so that t h e s y s t e m f inds t h e m t h e r e . 

1.4 Using AmigaDOS Commands 
A n A m i g a D O S c o m m a n d consis ts of the c o m m a n d n a m e a n d its a r g u m e n t s , if 
a n y . T o e x e c u t e a n A m i g a D O S c o m m a n d , y o u type the c o m m a n d n a m e a n d its 
a r g u m e n t s after t h e CLI p r o m p t . 

W h e n y o u type a c o m m a n d n a m e , t h e c o m m a n d r u n s as part of t h e C o m 
m a n d L i ne Inter face (CLI) . Y o u can t y p e o ther c o m m a n d n a m e s a h e a d , b u t 
A m i g a D O S d o e s n o t execute t h e m unti l the current c o m m a n d h a s f in i shed . 
W h e n a c o m m a n d h a s f in ished, t h e current CLI p r o m p t a p p e a r s . In this case , 
t h e c o m m a n d is r u n n i n g interact ively. 

T h e C L I p r o m p t is initially n > , w h e r e n is the n u m b e r of the CLI p r o c e s s . 
H o w e v e r , it can b e c h a n g e d to s o m e t h i n g else wi th t h e P R O M P T c o m m a n d . 
(For fur ther details o n the P R O M P T c o m m a n d , see C h a p t e r 2 of this m a n u a l . ) 
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W A R N I N G : If y o u r u n a c o m m a n d interact ively a n d it fails , A m i g a D O S 
c o n t i n u e s to execute the next c o m m a n d y o u t y p e d a n y w a y . T h e r e f o r e , it 
can b e d a n g e r o u s to t y p e m a n y c o m m a n d s a h e a d . F o r e x a m p l e , if y o u 
type 

COPY a TO b 
D E L E T E a 

a n d the C O P Y c o m m a n d fails (perhaps b e c a u s e the disk is full) , t h e n D E L E T E 
executes a n d y o u lose your file. 

1.4.1 Running Commands in the Background 
Y o u can instruct A m i g a D O S to r u n a c o m m a n d , or c o m m a n d s , in the b a c k 
g r o u n d . T o d o th is , y o u u s e the R U N c o m m a n d . This creates a n e w C L I as a 
separate process of lower priority. In this case , A m i g a D O S executes s u b s e 
q u e n t c o m m a n d l ines at the s a m e t ime as those that h a v e b e e n R U N . F o r 
e x a m p l e , y o u can e x a m i n e the c o n t e n t s of yo ur directory at the s a m e t ime as 
s e n d i n g a c o p y of y o u r text file to the pr inter . T o d o th is , t y p e 

R U N T Y P E t e x t _ f i l e t o P R T : 
L I S T 

R U N creates a n e w C L I a n d carries out yo ur pr int ing whi le y o u list y o u r 
directory files o n y o u r original CLI w i n d o w . 

Y o u c a n a s k A m i g a D O S to carry out several c o m m a n d s u s i n g R U N . R U N 
takes each c o m m a n d a n d carries it out in the g iven order . T h e l ine c o n t a i n i n g 
c o m m a n d s after R U N is called a c o m m a n d l ine. T o te rminate the c o m m a n d 
l ine , press R E T U R N . T o e x t e n d y o u r c o m m a n d l ine over several l ines , t y p e a 
plus s ign ( + ) be fore press ing R E T U R N o n every l ine except t h e last . F o r 
e x a m p l e , 

R U N J O I N t e x t _ f i l e 1 t e x t — f i l e 2 A S t e x t — f i l e + 
S O R T t e x t — f i l e TO s o r t e d t e x t + 
T Y P E s o r t e d t e x t t o P R T : 

1.4.2 Executing Command Files 
Y o u can also u s e the E X E C U T E c o m m a n d to execute c o m m a n d l ines in a file 
ins tead of typ ing t h e m in directly. T h e C L I reads the s e q u e n c e of c o m m a n d s 
f r o m the file unti l it f inds an error or t h e e n d of the file. If it f inds a n error , 
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A m i g a D O S d o e s n o t execute s u b s e q u e n t c o m m a n d s o n the R U N line or in the 
file u s e d b y E X E C U T E , un less y o u h a v e u s e d the F A I L A T c o m m a n d . S e e 
C h a p t e r 2 of this m a n u a l for details o n t h e F A I L A T c o m m a n d . T h e CLI only 
gives p r o m p t s after execut ing c o m m a n d s that h a v e r u n interact ively. 

1.4.3 Directing Command Input and Output 
A m i g a D O S provides a w a y for y o u to redirect s tandard input a n d output . Y o u 
use the > a n d < symbols as c o m m a n d s . W h e n you type a c o m m a n d , A m i g a D O S 
usual ly displays the output f rom that c o m m a n d o n the screen. T o tell A m i g a D O S 
to s e n d t h e o u t p u t to a file, y o u can u s e the > c o m m a n d . T o tell A m i g a D O S to 
accept the input to a p r o g r a m from a specif ied file ra ther t h a n f r o m t h e 
k e y b o a r d , y o u u s e the < c o m m a n d . T h e < a n d > c o m m a n d s act l ike traffic 
c o p s w h o direct the f low of in format ion . For e x a m p l e , to direct the o u t p u t f r o m 
t h e D A T E c o m m a n d a n d write it to the file n a m e d " t e x t f i l e " , y o u w o u l d t y p e 
t h e fo l lowing c o m m a n d l ine: 

D A T E > t e x t _ f i l e 

S e e C h a p t e r 2 of the User's Manual for a full specif icat ion of the < a n d > 
s y m b o l s . 

1.4.4 Interrupting AmigaDOS 
A m i g a D O S al lows y o u to indicate four levels of at tention interrupt wi th C T R L - C , 
C T R L - D , C T R L - E , a n d C T R L - F . T o s top the current c o m m a n d f r o m w h a t e v e r it 
w a s do ing , press C T R L - C . In s o m e c a s e s , such as E D I T , p r e s s i n g C T R L - C 
instructs t h e c o m m a n d to s top w h a t it w a s do ing a n d t h e n to re turn to reading 
m o r e E D I T c o m m a n d s . T o tell the CLI to stop a c o m m a n d sequence init iated b y 
the E X E C U T E c o m m a n d as s o o n as t h e current c o m m a n d b e i n g e x e c u t e d 
f in ishes , p r e s s C T R L - D . C T R L - E a n d C T R L - F are only u s e d b y certain c o m 
m a n d s in special cases . S e e the Developer's Manual in this b o o k for detai ls . 

N o t e : It is the p r o g r a m m e r ' s responsibi l i ty to detec t a n d r e s p o n d to t h e s e 
in terrupt ion f lags. A m i g a D O S will not kill a p r o g r a m b y itself . 

1.4.5 Understanding Command Formats 
This sec t ion expla ins the s tandard format or a r g u m e n t templa te u s e d b y m o s t 
A m i g a D O S c o m m a n d s to speci fy their a r g u m e n t s . C h a p t e r 2 of this m a n u a l 
inc ludes this a r g u m e n t template in the d o c u m e n t a t i o n of each of t h e c o m 
m a n d s . T h e t e m p l a t e provides y o u wi th a great deal of flexibility in t h e order 
a n d f o r m of the syntax of y o u r c o m m a n d s . 

T h e a r g u m e n t templa te specif ies a list of k e y w o r d s that y o u m a y u s e as 
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s y n o n y m s , so that y o u type the al ternat ives after the k e y w o r d , a n d separate 
t h e m wi th a n = 

For e x a m p l e , 

A B C , W W W , X Y Z = ZZZ 

specif ies k e y w o r d s , A B C , W W W , a n d X Y Z . T h e user m a y u s e k e y w o r d Z Z Z as 
an al ternat ive to the k e y w o r d X Y Z . 

T h e s e k e y w o r d s speci fy the n u m b e r a n d f o r m of the a r g u m e n t s that t h e 
p r o g r a m expec ts . T h e a r g u m e n t s m a y b e opt ional or required . If y o u give t h e 
a r g u m e n t s , y o u m a y speci fy t h e m in o n e of t w o w a y s : 

B y posi t ion In this case , y o u provide the a r g u m e n t s in the s a m e order as t h e 
k e y w o r d list indicates . 

B y k e y w o r d In this case , the order does not mat ter , a n d y o u p r e c e d e e a c h 
a r g u m e n t wi th the re levant k e y w o r d . 

For e x a m p l e , if the c o m m a n d M Y C O M M A N D read f rom o n e file a n d wrote to 
a n o t h e r , the a r g u m e n t template w o u l d b e : 

F R O M T O 

Y o u could u s e the c o m m a n d speci fy ing the a r g u m e n t s b y posi t ion : 

M Y C O M M A N D i n p u t - f i l e o u t p u t - f i l e 

or u s i n g t h e k e y w o r d s : 

M Y C O M M A N D F R O M i n p u t - f i l e TO o u t p u t - f i l e 
M Y C O M M A N D TO o u t p u t - f i l e F R O M i n p u t - f i l e 

Y o u could also c o m b i n e the posi t ional a n d k e y w o r d a r g u m e n t spec i f icat ions , 
for e x a m p l e , wi th the fo l lowing: 

M Y C O M M A N D i n p u t - f i l e TO o u t p u t - f i l e 

w h e r e y o u give the F R O M a r g u m e n t b y pos i t ion , a n d t h e T O a r g u m e n t b y 
k e y w o r d . N o t e that the fol lowing f o r m is incorrect : 

M Y C O M M A N D o u t p u t - f i l e F R O M i n p u t - f i l e 

b e c a u s e the c o m m a n d a s s u m e s that 'output- f i le ' is the first posi t ional a r g u m e n t 
(that is , the F R O M file) . 
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If the a r g u m e n t is n o t a s ingle w o r d (that is , s u r r o u n d e d or " d e l i m i t e d " b y 
s p a c e s ) , t h e n y o u m u s t enc lose it wi th quotat ion m a r k s ( " ) . If t h e a r g u m e n t h a s 
t h e s a m e va lue as o n e of the k e y w o r d s , y o u m u s t also enc lose it wi th quota t ion 
m a r k s . For e x a m p l e , the fo l lowing: 

MYCOMMAxTD " f i l e n a m e " TO " d e s t i n a t i o n " 

suppl ies t h e text " f i le n a m e " as the F R O M a r g u m e n t , a n d the file n a m e 
" d e s t i n a t i o n " as the T O a r g u m e n t . 

T h e k e y w o r d s in these a r g u m e n t lists h a v e certain qualif iers assoc ia ted wi th 
t h e m . T h e s e qualif iers are r e p r e s e n t e d b y a s lash (/) a n d a specif ic let ter . T h e 
m e a n i n g s of the qualif iers are as fo l lows: 

/A T h e a r g u m e n t is required a n d m a y n o t b e omi t ted . 
/K T h e a r g u m e n t m u s t b e g iven wi th the k e y w o r d a n d m a y n o t b e u s e d 

posi t ional ly . 

/S T h e k e y w o r d is a swi tch (that is , a toggle) a n d takes n o a r g u m e n t . 

T h e quali f iers A a n d K m a y b e c o m b i n e d , so that the templa te 

D R I V E / A / K 

m e a n s that y o u m u s t give t h e a r g u m e n t a n d k e y w o r d D R I V E . 
In s o m e c a s e s , n o k e y w o r d s m a y b e g iven. For e x a m p l e , the c o m m a n d 

D E L E T E s imply takes a n u m b e r of files for A m i g a D O S to de le te . In this c a s e , 
y o u s imply omit t h e k e y w o r d va lue , b u t the c o m m a s normal ly u s e d to separate 
the k e y w o r d s r e m a i n in t h e templa te . T h u s , t h e templa te for D E L E T E , that can 
take u p to t e n f i l enames , is 

» ) ) » ) » ) » ) 

Final ly , cons ider t h e c o m m a n d T Y P E . T h e a r g u m e n t templa te is 

FROM/A,TO,OPT/K 

w h i c h m e a n s that y o u m a y give the first a r g u m e n t b y posi t ion or b y k e y w o r d , 
b u t that first a r g u m e n t is required . T h e s e c o n d a r g u m e n t (TO) is opt ional , a n d 
y o u m a y omit the k e y w o r d . T h e O P T a r g u m e n t is opt ional , b u t if it is g iven , 
y o u m u s t provide the k e y w o r d . S o , the fo l lowing are all valid f o r m s of t h e 
T Y P E c o m m a n d : 
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T Y P E f i l e n a m e 
T Y P E P R O M f i l e n a m e 
T Y P E f i l e n a m e TO o u t p u t - f i l e 
T Y P E f i l e n a m e o u t p u t - f i l e 
T Y P E TO o u t p u t - f i l e F R O M f i l e n a m e OPT n 
T Y P E f i l e n a m e OPT n 
T Y P E f i l e n a m e OPT n TO o u t p u t - f i l e 

A l t h o u g h this m a n u a l lists all the a r g u m e n t s expected b y the c o m m a n d s , y o u 
can display the a r g u m e n t templa te b y s imply typing the n a m e of the c o m 
m a n d , fo l lowed b y a space a n d a ques t ion m a r k (?) . 

If the a r g u m e n t s y o u speci fy d o n o t m a t c h the t e m p l a t e , m o s t c o m m a n d s 
s imply display the m e s s a g e " B a d a r g s " or " B a d a r g u m e n t s " a n d s top . Y o u m u s t 
r e t y p e the c o m m a n d n a m e a n d a r g u m e n t . T o display o n t h e s c r e e n h e l p o n 
w h a t a r g u m e n t s the c o m m a n d e x p e c t e d , y o u can a lways type a ques t ion m a r k 
(?)• 

1.5 Restart Validation Process 
W h e n y o u first inser t a disk for updat ing , A m i g a D O S creates a process at l o w 
priority. Th is val idates the entire s tructure o n the disk . Unti l t h e restart p r o c e s s 
h a s c o m p l e t e d this j o b , y o u c a n n o t create files o n the disk. It is poss ib le , 
h o w e v e r , to r e a d fi les. 

W h e n t h e restart process c o m p l e t e s , A m i g a D O S c h e c k s to see if y o u h a v e set 
the s y s t e m date a n d t ime . T o set t h e date a n d t ime , y o u u s e the D A T E 
c o m m a n d . If y o u d o n o t specify t h e s y s t e m date , A m i g a D O S sets t h e s y s t e m 
date to t h e date a n d t ime of t h e m o s t recent ly c r e a t e d file o n the i n s e r t e d disk . 
Th is e n s u r e s that n e w e r vers ions of files h a v e m o r e r e c e n t d a t e s , e v e n t h o u g h 
t h e actual t ime a n d date will b e incorrect . 

If y o u ask for the date a n d the t ime before the val idat ion is c o m p l e t e , 
A m i g a D O S displays the date a n d t ime as u n s e t . Y o u can t h e n e i ther wai t for 
the val idat ion to c o m p l e t e or u s e D A T E to enter the correct date a n d t ime . 
Val idat ion s h o u l d h a p p e n at o n c e ; o t h e r w i s e , it s h o u l d n e v e r take l o n g e r t h a n 
o n e m i n u t e . 

1.6 Commonly Used Commands: An Example Session 
T h i s m a n u a l descr ibes the var ious A m i g a D O S c o m m a n d s . T h e C o m m a n d L ine 
Interpreter (CLI) reads A m i g a D O S c o m m a n d s typed into a C L I w i n d o w a n d 
translates t h e m into act ions p e r f o r m e d b y the c o m p u t e r . In this s e n s e t h e C L I 
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is s imilar to m o r e " t r a d i t i o n a l " c o m p u t e r interfaces : y o u type in c o m m a n d s 
a n d the inter face displays text in re turn . 

B e c a u s e t h e W o r k b e n c h interface is suff ic ient a n d fr iendly for m o s t u s e r s , 
t h e W o r k b e n c h disket tes are s h i p p e d wi th the C L I interface " d i s a b l e d " . T o u s e 
the c o m m a n d s in this m a n u a l y o u m u s t " e n a b l e " the C L I inter face . T h i s p u t s a 
n e w icon , labe led " C L I " o n your W o r k b e n c h . W h e n y o u h a v e se lec ted a n d 
o p e n e d this i con, a C L I w i n d o w b e c o m e s avai lable , a n d y o u can u s e it to i s sue 
text c o m m a n d s directly to A m i g a D O S . 

How to Enable the Command Line Interface 
B o o t y o u r c o m p u t e r u s i n g the Kickstart diskette a n d a wri table c o p y of y o u r 
W o r k b e n c h disket te . O p e n the W o r k b e n c h diskette i con. O p e n t h e " P r e f e r 
e n c e s " tool . N e a r the le f t -hand side of the screen , about two- th i rds of the w a y 
d o w n y o u will not ice " C L I " wi th a b u t t o n for " O N " a n d a b u t t o n " O F F " . 
Se lec t t h e " O N " b u t t o n . Se lect " S a v e " ( lower r ight part of the P r e f e r e n c e s 
screen) to leave P r e f e r e n c e s . 

How to Make a New CLI Window 
T o u s e the C L I c o m m a n d s , y o u o p e n a C L I w i n d o w . O p e n t h e " S y s t e m " 
d r a w e r . T h e C L I icon (a c u b e conta in ing " 1 > " ) s h o u l d n o w b e vis ible . O p e n it. 

Using the CLI 
T o u s e the C L I inter face , select the C L I w i n d o w a n d t y p e the des i red C L I 
c o m m a n d s (descr ibed wi th in this m a n u a l ) . T h e C L I w i n d o w ( s ) m a y b e s ized 
a n d m o v e d j u s t like m a n y o thers . T o c lose the C L I w i n d o w , type " E N D C L I " . 

Workbench and CLI: Their Relationships and Differences 
T y p e " D I R " to display a list of files (and directories) in t h e current disk 
directory. Th is is a list o f files that m a k e s u p y o u r W o r k b e n c h . Y o u m a y not ice 
that there are m a n y m o r e files in this directory t h a n there are i cons o n t h e 
W o r k b e n c h . T h e r e a s o n for this is that W o r k b e n c h will on ly display file " X " if it 
h a s an assoc ia ted " X . i n f o " file. In fact the " . i n f o " ( p r o n o u n c e d " d o t i n f o " ) file 
conta ins all of the icon display in format ion . 

F o r e x a m p l e , the d iskcopy p r o g r a m h a s t w o files assoc ia ted wi th it. T h e 
file " D i s k c o p y " conta ins t h e p r o g r a m a n d " D i s k c o p y . i n f o " conta ins t h e W o r k 
b e n c h in format ion a b o u t it. In t h e c a s e of pa int ing data files l ike " m o u n t . p i c " , 
t h e file " m o u n t . p i c . i n f o " conta ins icon informat ion a n d t h e n a m e of the p r o 
g r a m (default) that s h o u l d process it (GraphiCraf t ) . In this c a s e , w h e n the 
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u s e r " o p e n s " the data file ( m o u n t . p i c . i n f o ) , W o r k b e n c h r u n s t h e p r o g r a m a n d 
p a s s e s the data file n a m e (mount , pic) to it. 

A m i g a D O S sub-director ies c o r r e s p o n d to W o r k b e n c h d r a w e r s . R a n d o m ac
cess b lock devices such as disks (DFO:) c o r r e s p o n d to t h e disket te i cons y o u 
h a v e s e e n . 

N o t all p r o g r a m s or c o m m a n d s can b e r u n u n d e r b o t h W o r k b e n c h a n d t h e 
C L I e n v i r o n m e n t . N o n e of the CLI c o m m a n d s descr ibed in C h a p t e r 2 of the 
AmigaDOS User's Manual can b e r u n f r o m W o r k b e n c h . For e x a m p l e , there are 
t w o separate D i s k c o p y c o m m a n d s . T h e o n e in t h e :c/ directory w o r k s w i t h 
A m i g a D O S (CLI) . T h e o n e in the s y s t e m directory (drawer) w o r k s w i t h 
W o r k b e n c h . 

An Introduction to Some of the AmigaDOS Commands 
A l t h o u g h all of t h e c o m m a n d s that are available t h r o u g h the C L I are exp la ined 
in detail in t h e re ference part of the AmigaDOS User's Manual, w e h a v e f o u n d 
that m o s t users will u s e very f e w of the a d v a n c e d opt ions . T h e r e f o r e w e h a v e 
p r o v i d e d a s u m m a r y here s h o w i n g var ious c o m m a n d s in their m o s t c o m m o n 
f o r m . 

T h e c o m m a n d s s u m m a r i z e d b e l o w (along wi th the actual A m i g a D O S c o m 
m a n d n a m e ) ask A m i g a D O S to do s u c h c o m m a n d s as 

• C o p y a disket te ( D I S K C O P Y ) 
• F o r m a t a n e w disket te ( F O R M A T ) 
• M a k e a format ted diskette bootab le ; 

create a C L I disk ( I N S T A L L ) 
• Relabel a d isket te ( R E L A B E L ) 
• L o o k at t h e directory of a diskette (DIR) 
• G e t in format ion about files (LIST) 
• P r e v e n t a file f r o m accidental delet ion ( P R O T E C T ) 
• G e t In format ion about a file s y s t e m ( INFO) 
• C h a n g e a current directory (CD) 
• Se t the date a n d t ime ( D A T E ) 
• Redirec t t h e o u t p u t of a c o m m a n d ( > ) 
• T y p e a text file to the screen (TYPE) 
• R e n a m e a file ( R E N A M E ) 
• Dele te a file ( D E L E T E ) 
• Crea te a n e w directory ( M A K E D I R ) 
• C o p y files o n a dual-drive s y s t e m ( C O P Y ) 
• C o p y files o n a s ingle-drive s y s t e m ( C O P Y ) 
• F ind files o n a disket te (DIR O P T A) 
• D o s o m e t h i n g automatica l ly at boot t ime (us ing S t a r t u p - S e q u e n c e ) 
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• Tel l A m i g a D O S w h e r e to look for certain th ings ( A S S I G N ) 
• O p e n a n e w C L I w i n d o w ( N E W C L I ) 
• Close an exist ing C L I w i n d o w ( E N D C L I ) 

Al l of t h e c o m m a n d s e q u e n c e s b e l o w a s s u m e that y o u h a v e s tar ted y o u r 
s y s t e m w i t h a C L I disk rather t h a n a W o r k b e n c h disk, or that y o u h a v e t u r n e d 
o n t h e C L I u s i n g the pre ferences tool a n d h a v e e n t e r e d the C L I b y tha t pa th . 
T h e s e q u e n c e for turn ing o n the C L I is provided earlier in this m a n u a l . 

For a New User 
F o r a n e w u s e r , w e s u g g e s t that y o u read a n d try e a c h o f t h e s e i t e m s in 
s e q u e n c e . E a c h c o m m a n d that is s h o w n b e l o w leaves a test disk in a k n o w n 
state so that t h e c o m m a n d that immedia te ly fol lows will w o r k exact ly as 
s h o w n . Later , w h e n y o u are m o r e familiar wi th the s y s t e m , t h e p a r a g r a p h 
titles s h o w n b e l o w will serve to re f resh y o u r m e m o r y . 

How to Begin 
Before y o u b e g i n this sect ion, b e sure y o u h a v e t w o b l a n k , double - s ided 
d iske t tes , a n d e i ther your W o r k b e n c h disk or y o u r C L I disk. Be fore y o u b e g i n , 
wr i te -protec t y o u r m a s t e r d isket te , a n d wri te -enable the b lank disket tes . M o s t 
of the c o m m a n d s g iven b e l o w a s s u m e that y o u h a v e a s ingle-drive s y s t e m ; 
h o w e v e r , for c o n v e n i e n c e of t h o s e wi th dual-drive s y s t e m s , t h e dual -dr ive 
vers ion of t h e c o m m a n d is occas ional ly g iven . 

C o m m a n d s that instruct A m i g a D O S to execute are s h o w n in the fo l lowing 
sec t ions , i n d e n t e d f r o m t h e left marg in . After typ ing each c o m m a n d , press t h e 
R E T U R N k e y to re turn control to A m i g a D O S . A l t h o u g h the c o m m a n d s are all 
s h o w n in capital le t ters , this is s imply to dis t inguish t h e m f r o m the res t of 
t h e text . A m i g a D O S will accept the c o m m a n d s in lower case as wel l as u p p e r 
c a s e . 

In t h e sec t ions that fo l low, t h e nota t ions "dfO: " a n d " d r i v e 0 " refer to the 
disk drive that is built into the A m i g a . T h e nota t ion " d f l : " refers to the first 
external 3y2-inch disk drive. 

Y o u will occas ional ly see a semico lon o n a c o m m a n d l ine that y o u are told to 
t y p e . W h a t fo l lows the semico lon is t reated as a c o m m e n t b y A m i g a D O S . S ince 
A m i g a D O S ignores the rest of t h e l ine , y o u d o n ' t n e e d to t y p e t h e c o m m e n t 
a l o n g wi th t h e c o m m a n d . It is for y o u r in format ion only . 

For m o s t c o m m a n d s , y o u can get a very l imited f o r m of h e l p b y typing the 
c o m m a n d n a m e , fo l lowed b y a ques t ion m a r k (?) a n d p r e s s i n g R E T U R N . It 
s h o w s y o u t h e " t e m p l a t e " of a c o m m a n d , conta in ing the s e q u e n c e of p a r a m e 
ters it expec t s a n d t h e k e y w o r d s it recognizes . 
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Copying a Disk 
Y o u can u s e this s e q u e n c e to back u p y o u r s y s t e m m a s t e r disk or a n y o t h e r 
disk. 

For a 1 disk s y s t e m 

D I S K C O P Y F R O M dfO: TO dfO: 

F o r a 2 d isk s y s t e m 

D I S K C O P Y F R O M dfO: TO d f l : 

Fo l low the instruct ions as t h e y a p p e a r . For a single drive s y s t e m , you' l l b e 
ins tructed to inser t the m a s t e r ( F R O M ) disk. T h e n , as the c o p y i n g p r o g r e s s e s , 
A m i g a D O S asks y o u to insert the c o p y (TO) disk, s w a p p i n g m a s t e r a n d c o p y 
in a n d out unti l all of the disket te h a s b e e n dupl ica ted . For a t w o disk s y s t e m , 
you' l l b e ins t ructed to put the m a s t e r disket te into drive dfO: ( the buil t - in 
drive) a n d t h e c o p y diskette onto w h i c h to c o p y into d f l : ( the first external 
dr ive) . 

R e m o v e y o u r m a s t e r diskette (either W o r k b e n c h or C L I disk) a n d put y o u r 
m a s t e r disket te in a safe place . L e a v e the c o p y wr i te -enabled so that y o u can 
store in format ion o n it. Insert the c o p y y o u h a v e jus t m a d e in to t h e bui l t - in 
drive a n d reboot y o u r s y s t e m f r o m the c o p y . (See In t roduct ion T o A m i g a for 
the reboot p r o c e s s ) . 

Af ter the reboot , r eenter the C L I m o d e again . If y o u b o o t wi th a C L I disk , 
the r e b o o t enters the C L I automatical ly . If y o u are u s i n g a W o r k b e n c h disk , 
y o u m u s t o p e n the C L I icon in the s y s t e m d r a w e r of the W o r k b e n c h . 

Formatting a Disk 
T o try this c o m m a n d , your W o r k b e n c h or CLI disket te c o p y s h o u l d b e in drive 
0 , a n d y o u s h o u l d h a v e a b lank disket te available. 

S o m e t i m e s ra ther t h a n s imply c o p y a disk , you' l l w a n t to prepare a data disk 
for y o u r s y s t e m . T h e n later y o u can c o p y se lected files to this data disk. F o r m a t 
y o u r s e c o n d b l a n k disk b y us ing the F O R M A T c o m m a n d : 

F O R M A T D R I V E dfO: N A M E " A n y N a m e " 

Fol low the ins t ruct ions . Y o u can format disket tes in e i ther drive 0 (dfO:, bui l t in 
to y o u r A m i g a ) or an external drive. 

After the format is c o m p l e t e d , wai t for the disk activity l ight to g o off a n d 
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r e m o v e the freshly f ormat ted disket te . Reinser t y o u r W o r k b e n c h or C L I disk
et te . T h e form at ted diskette can n o w b e u s e d to h o l d data f i les . It is n o t 
b o o t a b l e , h o w e v e r . 

Making a Disk Bootable 
T o try this c o m m a n d , y o u r W o r k b e n c h or C L I diskette c o p y s h o u l d b e in drive 
0 . a n d y o u s h o u l d h a v e y o u r f reshly for m a t t e d disk avai lable . 

T h e r e are several di f ferent w a y s to create a C L I disket te . T w o of t h e s e w a y s 
are s h o w n b e l o w . 

A b o o t a b l e disk is o n e that y o u can u s e to start u p y o u r A m i g a fo l lowing the 
Kickstart p r o c e s s . Y o u can c h a n g e a format ted disk into a C L I disk b y typing 
the c o m m a n d : 

I N S T A L L ? 

Note : to u s e this c o m m a n d o n a s ingle drive s y s t e m , y o u M U S T u s e t h e 
ques t ion m a r k ! O t h e r w i s e A m i g a D O S will try to do the install o n t h e d isk 
current ly in drive 0. 

A m i g a D O S r e s p o n d s : 

D R I V E / A 

R e m o v e y o u r W o r k b e n c h diskette c o p y a n d insert t h e format ted disk . T h e n 
t y p e : 

dfO: 

a n d press R E T U R N . A m i g a D O S copies boot sectors to the d isket te . N o w , if y o u 
wai t unt i l the disk activity l ight goes out , y o u can t h e n p e r f o r m a full reset 
( C T R L - A m i g a - A m i g a ) . W h e n the s y s t e m r e b o o t s , y o u will g o direct ly in to the 
C L I ra ther t h a n into the W o r k b e n c h . 

Y o u r formatted diskette n o w contains a CLI a n d noth ing else . This m e a n s that 
a l t h o u g h y o u see the interpreter , it can ' t p e r f o r m a n y of t h e c o m m a n d s s h o w n 
in this sec t ion . A C L I n e e d s several files before its c o m m a n d s can b e p e r f o r m e d . 
All o f t h e c o m m a n d files are located in t h e C directory o f y o u r m a s t e r d isket te . 

T h e s e c o n d w a y to p r o d u c e a C L I disk gives y o u a m o r e useful disk in that it 
l eaves the C L I c o m m a n d directories intact . H e r e is a s tep-by-s tep p r o c e s s to 
c h a n g e a wri table c o p y of a W o r k b e n c h disket te into a CLI disket te : 

1 . C o p y y o u r W o r k b e n c h disket te . 
2 . O p e n t h e C L I as descr ibed a b o v e . 
3 . Click the select ion b u t t o n o n the C L I w i n d o w a n d type the c o m m a n d : 
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R E N A M E P R O M s / s t a r t u p - s e q u e n c e TO s / N O - s t a r t u p - s e q u e n c e 

N o w if y o u wai t for t h e d isk activity l ight to g o off a n d p e r f o r m a full r e s e t , 
y o u r W o r k b e n c h disket te c o p y will h a v e b e c o m e a C L I . T o res tore the W o r k 
b e n c h , p e r f o r m t h e r e n a m e aga in , b u t wi th the n a m e s e q u e n c e r e v e r s e d . Y o u 
s e e , if A m i g a D O S can ' t f ind a file wi th t h e exact n a m e " s t a r t u p - s e q u e n c e " in 
the " s " directory, it will en ter c o m m a n d m o d e a n d wai t for y o u to t y p e a 
c o m m a n d . 

Relabeling a Disk 
Before y o u try this c o m m a n d , y o u r W o r k b e n c h or C L I disket te c o p y s h o u l d b e 
in drive 0. 

If, after e i ther c o p y i n g or formatt ing a d isket te , y o u are n o t sat isf ied w i t h t h e 
v o l u m e n a m e y o u h a v e g iven it, y o u can c h a n g e the n a m e of t h e v o l u m e b y 
u s i n g t h e R E L A B E L c o m m a n d : 

r e l a b e l A n y N a m e : D i f f e r e n t N a m e 

In this e x a m p l e , w e h a v e referred to t h e disket te w e jus t f o r m a t t e d b y its 
v o l u m e n a m e . Y o u will b e a s k e d to inser t v o l u m e A n y N a m e into a n y disk 
drive s o tha t R E L A B E L c a n relabel it. 

Af ter this c o m m a n d c o m p l e t e s , r e m o v e the disket te a n d re insert y o u r 
W o r k b e n c h or C L I disket te . T h e disket te y o u r e m o v e d n o w h a s t h e n e w n a m e . 

Looking at the Directory 
Before y o u try this c o m m a n d , y o u r W o r k b e n c h or C L I disket te c o p y s h o u l d b e 
in drive 0. 

Y o u look at the c o n t e n t s of a disket te wi th the c o m m a n d : 

D I R or D I R dfO: 

Th is f o r m lists the c o n t e n t s of y o u r current directory. Y o u can list t h e c o n t e n t s 
of a di f ferent directory b y speci fy ing the p a t h n a m e for that directory. F o r 
e x a m p l e , the c o m m a n d : 

D I R dfO:C or D I R c 

lists the c o n t e n t s of the c(dir) o n drive dfO. Directories are equiva lent to t h e 
d r a w e r s y o u s e e w h e n t h e W o r k b e n c h s c r e e n is vis ible . 

Y o u can look at t h e directory of a dif ferent disk uni t , if y o u h a v e o n e , b y 
speci fy ing its n a m e . For e x a m p l e : 
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D I R d f l : 

l ists t h e c o n t e n t s o f a d isket te inser ted in dr ive 1 ( the first external dr ive if y o u 
h a v e o n e a t t a c h e d ) . 

Y o u can e v e n look at the directory of a disket te that i sn ' t current ly in t h e 
drive b y spec i fy ing its v o l u m e n a m e . F o r e x a m p l e , the c o n t e n t s of that f reshly 
f o r m a t t e d disket te w h o s e n a m e w e c h a n g e d can b e displayed b y the c o m m a n d : 

D I R D i f f e r e n t N a m e : 

A m i g a D O S will ask y o u to insert diskette D i f f e r e n t N a m e into t h e drive so that 
D I R can read it a n d report the c o n t e n t s of the directory. D o n ' t d o it ye t , 
h o w e v e r , b e c a u s e there are n o files p r e s e n t for D I R to read . W e ' l l a d d s o m e 
files later . 

Using the LIST Command 
T o try this c o m m a n d , y o u r W o r k b e n c h or C L I disket te c o p y s h o u l d b e in drive 
0. 

T h e D I R c o m m a n d tells y o u the n a m e s of files that are in y o u r directory. T h e 
L I S T c o m m a n d provides addit ional in format ion a b o u t t h o s e fi les. T y p e the 
c o m m a n d : 

L I S T or L I S T dfO: 

A m i g a D O S provides in format ion about all files in t h e current directory , 
inc luding h o w large e a c h file is , w h e t h e r it m a y or m a y n o t b e de le ted , 
w h e t h e r it is a file or a directory, a n d the date a n d t ime of its creat ion . 

If y o u speci fy the n a m e of a directory wi th L I S T , it l ists in format ion a b o u t 
t h e fi les w i t h i n tha t directory: 

L I S T c 

T h e " r w e d " are cal led protect ion f lags, for r e a d , wr i te , e x e c u t e , a n d de le te . 
W h e n each flag is set , us ing t h e P R O T E C T c o m m a n d , a file is s u p p o s e d to b e 
readable , writable, executable , or deleteable. A s of the current release, A m i g a D O S 
o n l y p a y s a t tent ion to t h e delete-f lag. If the " d " d o e s n ' t s h o w u p in t h e 
" r w e d " c o l u m n for a f i l ename, A m i g a D O S w o n ' t delete that file dur ing a 
D E L E T E c o m m a n d . 
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Using the Protect Command 
T o try this c o m m a n d , y o u r W o r k b e n c h or C L I disket te c o p y s h o u l d b e in drive 
0. 

This c o m m a n d protec ts (or unprotec ts ) a file f r o m b e i n g de le ted acc idental ly . 
T r y the c o m m a n d : 

D A T E > m y f i l e 
P R O T E C T m y f i l e 
L I S T m y f i l e 

Y o u will see that all of the protect- f lags h a v e b e e n set to " " . N o w if y o u 

try: 

D E L E T E m y f i l e 

A m i g a D O S r e s p o n d s : 

" N o t D e l e t e d - f i l e i s p r o t e c t e d f r o m d e l e t i o n " 

T o reenable de le t ion of the file: 

P R O T E C T m y f i l e d or P R O T E C T m y f i l e r w e d 

Getting Information About the File System 
Y o u r W o r k b e n c h or CLI diskette c o p y s h o u l d still b e in drive 0. T y p e the 
c o m m a n d : 

I N F O 

It tells y o u h o w m u c h space is u s e d a n d h o w m u c h is free o n yo ur d isket tes , 
w h e t h e r t h e y are read-only or read-wri te , a n d t h e n a m e of the v o l u m e . Y o u 
c a n m a k e m o r e space o n the diskette b y delet ing fi les. Y o u can c h a n g e the 
n a m e of t h e v o l u m e b y us ing t h e R E L A B E L c o m m a n d . 

If y o u w a n t to get in format ion about a disk that isn ' t in y o u r s ingle-dr ive at 
t h e m o m e n t , i s sue the c o m m a n d as : 

I N F O ? 

A m i g a D O S r e s p o n d s : 

n o n e : 
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A m i g a D O S h a s loaded the I N F O c o m m a n d f r o m yo ur C L I disk a n d s h o w s 
y o u the t e m p l a t e for t h e c o m m a n d . T h e r e s p o n s e " n o n e : " says that y o u d o n ' t 
h a v e to t y p e a n y t h i n g o t h e r t h a n a R E T U R N k e y to h a v e it p e r f o r m t h e c o m 
m a n d . R e m o v e y ou r C L I disk a n d inser t the disk o n w h i c h y o u w a n t I N F O to 
o p e r a t e . W a i t for the disk activity l ight to g o o n a n d off. T h e n press R E T U R N . 
A m i g a D O S gives y o u I N F O a b o u t this o ther disk. Th is w o r k s for D I R as wel l 
as I N F O . 

Changing Your Current Directory 
Unti l n o w , w e h a v e only s tayed at the " r o o t " or t o p m o s t hierarchical level of 
the disket te directory. Y o u will f ind m o r e in format ion a b o u t the directory t ree 
structure in section 1.3 of this manual . T o see the level at which y o u are currently 
p o s i t i o n e d in y o u r directory t r e e , y o u u s e t h e c o m m a n d : 

CD 

T o c h a n g e to a dif ferent current directory, y o u tell t h e s y s t e m w h i c h directory 
is to b e c o m e t h e current o n e . F o r e x a m p l e , w h e n y o u did a " d i r " c o m m a n d o n 
dfO: the C L I disket te y o u saw an entry c(dir) . If y o u w a n t to m a k e this directory 
the current o n e , y o u i ssue the c o m m a n d : 

CD C or CD dfO:c 

N o w w h e n y o u issue the c o m m a n d D I R , it s h o w s the c o n t e n t s of this level 
of the filing s y s t e m . T h e c o m m a n d C D (alone) s h o w s y o u the n a m e of y o u r 
current directory. Y o u go u p to the root directory ( the top level) b y speci fy ing: 

CD: 

o n t h e current v o l u m e (if y o u refer to y o u r diskettes b y v o l u m e n a m e ) or 

CD dfO: 

o n t h e bui l t - in dr ive . 

Setting the Date and Time 
Y o u can set the A m i g a D O S clock b y us ing the D A T E c o m m a n d : 

D A T E 1 2 : 0 0 : 0 0 12-OCt-85 

N o w the s y s t e m clock c o u n t s u p f r o m this date a n d t ime . 



INTRODUCING AMIGADOS 31 

Redirecting the Output of a Command 
Before y o u try this c o m m a n d , y o u r W o r k b e n c h or C L I disket te s h o u l d b e in 
drive 0. 

N o r m a l l y the o u t p u t of all c o m m a n d s goes to the m o n i t o r s c reen . Y o u can 
c h a n g e w h e r e the s y s t e m puts the o u t p u t b y us ing the redirect c o m m a n d " > " . 
T h e forward ar row s y m b o l m e a n s s e n d t h e o u t p u t t o w a r d this o u t p u t file 
n a m e . H e r e ' s an e x a m p l e : 

D A T E > da te f i l e 

Execute t h e c o m m a n d so that y o u can u s e t h e datefi le descr ibed b e l o w . T h i s 
c o m m a n d creates (or overwrites) a file n a m e d "date f i l e " in your current directory. 

O r , jus t to h a v e s o m e t h i n g o n that format ted diskette n a m e d D i f f e r e n t N a m e , 
t y p e the fol lowing: 

D A T E > D i f f e r e n t N a m e : d a t e f i l e 

A m i g a D O S p r o m p t s y o u to insert the v o l u m e with that n a m e . Af ter t h e disk 
activity l ight goes out , r e m o v e D i f f e r e n t N a m e a n d re insert y o u r C L I or W o r k 
b e n c h disket te . N o w issue the c o m m a n d : 

D I R D i f f e r e n t N a m e : 

A g a i n y o u are p r o m p t e d to inser t D i f f e r e n t N a m e into a n y dr ive . A m i g a D O S 
lists the directory of this d isket te , w h i c h n o w conta ins a file n a m e d datef i le . 

Replace y o u r C L I or W o r k b e n c h diskette in the dr ive . 

Typing a Textfile to the Screen 

Y o u can see the c o n t e n t s of a textfile b y us ing t h e T Y P E c o m m a n d : 

T Y P E d a t e f i l e 

Th is c o m m a n d will display w h a t e v e r y o u h a v e in t h e spec i f ied file. If y o u 
w i s h to s top the o u t p u t m o m e n t a r i l y to read s o m e t h i n g o n the sc reen , p r e s s 
t h e space bar . T o restart it press the B A C K S P k e y . If y o u w i s h to e n d the T Y P E 
c o m m a n d , h o l d d o w n the C T R L key , a n d press t h e C k e y . 

If y o u w i s h to verify that a n o t h e r diskette a lso h a s the datefi le c o n t e n t s o n it, 
y o u can p e r f o r m t h e c o m m a n d : 

T Y P E D i f f e r e n t N a m e : d a t e f i l e 
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Changing the Name of a File 
Before y o u try this c o m m a n d , y o u r W o r k b e n c h or C L I disket te c o p y s h o u l d b e 
in drive 0. 

Y o u can c h a n g e t h e n a m e of a file by us ing the R E N A M E c o m m a n d : 

R E N A M E F R O M d a t e f i l e TO n e w n a m e 

or 

R E N A M E date f i l e n e w n a m e 

N o w u s e T Y P E to veri fy that t h e n e w n a m e refers to the s a m e c o n t e n t s . 

T Y P E n e w n a m e 

N o t i c e tha t t h e a l ternate f o r m o f t h e c o m m a n d d o e s n ' t require tha t y o u u s e 
t h e F R O M a n d T O . M o s t of the A m i g a D O S c o m m a n d s have a n a l ternate form, 
abbrevia ted f r o m that s h o w n in this preface sect ion. T h e longer f o r m h a s b e e n 
u s e d primari ly to in t roduce y o u to w h a t the c o m m a n d d o e s . B e sure to 
e x a m i n e the s u m m a r y p a g e s to familiarize yourse l f wi th the a l ternate c o m 
m a n d f o r m s that are avai lable . 

Deleting Files 
T o try this c o m m a n d , y o u r W o r k b e n c h or CLI diskette s h o u l d b e in drive 0. 

Y o u m a y b e w o r k i n g o n several vers ions of a p r o g r a m or textf i le , a n d 
eventual ly w i s h to delete vers ions of that file that y o u d o n ' t n e e d a n y m o r e . 
T h e D E L E T E c o m m a n d lets y o u erase files a n d re leases the disk space to 
A m i g a D O S for r e u s e . 

N o t e : If y o u D E L E T E fi les, it is not poss ible to retr ieve t h e m . Be certain that 
y o u really d o w i s h to delete t h e m . 

H e r e is a s a m p l e c o m m a n d s e q u e n c e , that creates a file u s i n g t h e redirect ion 
c o m m a n d , types it to verify that it is really there , t h e n dele tes it. 

D I R > d i r e c t o r y s t u f f 
T Y P E d i r e c t o r y s t u f f 
D E L E T E d i r e c t o r y s t u f f 
T Y P E d i r e c t o r y s t u f f 

T o t h e f inal c o m m a n d in the a b o v e s e q u e n c e , A m i g a D O S r e s p o n d s : 

Cant Open directory-stuff 

indicat ing that the file can ' t b e f o u n d , b e c a u s e y o u dele ted it. 
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Copying Files 
B e f o r e y o u e n t e r th i s c o m m a n d , y o u r W o r k b e n c h or C L I disket te s h o u l d b e in 
drive 0. 

O n a dual-drive s y s t e m , c o p y i n g files is easy : 

COPY F R O M d f O : s o u r c e p a t h TO d f l : d e s t i n a t i o n p a t h 

or 

COPY d f O : s o u r c e p a t h d f l : d e s t l n a t i o n p a t h 

O n a s ingle-drive s y s t e m , c o p y i n g files is a little m o r e c o m p l e x . Y o u m u s t 
c o p y certain s y s t e m files f r o m your s y s t e m disket te into the s y s t e m m e m o r y . 
Th is is also cal led u s i n g the R A M : device , of ten k n o w n as a r a m d i s k . C o p y t h e 
file(s) to t h e ramdisk , c h a n g e your directory to the r a m d i s k , t h e n c o p y f r o m t h e 
r a m d i s k o n t o t h e dest inat ion disket te . H e r e is a s a m p l e s e q u e n c e . 

B e sure y o u r W o r k b e n c h or C L I diskette is in the internal disk dr ive . I s sue 
t h e c o m m a n d s : 

COPY dfO:c/cd R A M : 
COPY ofO:c /copy R A M : 
CD R A M : 

Inser t the source data disket te into the drive. (For this e x a m p l e , c o p y s o m e 
th ing f r o m the W o r k b e n c h or CLI disket te , w h i c h is a l ready in t h e dr ive) . 
T y p e : 

C O P Y d f O : c / e x e c u t e r a m : e x e c u t e 
or 

COPY dfO:c /execute e x e c u t e 
or 

COPY dfO:c /execute r a m : 

R e m o v e t h e source disket te , a n d inser t t h e des t inat ion d isket te i n t o t h e 
dr ive . T y p e : 

C O P Y r a m - . e x e c u t e d f O : e x e c u t e 
or 

COPY e x e c u t e d fO:execute (If y o u did the CD R A M : this f o r m w o r k s . ) 

R e m o v e the dest inat ion diskette a n d insert y o u r C L I or W o r k b e n c h disket te 
again . T y p e : 
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CD dfO: 

a n d y o u are b a c k w h e r e y o u started. T h e only o ther c o m m a n d y o u m a y w a n t 
to p e r f o r m is : 

D E L E T E R A M : c d R A M : c o p y R A M : e x e c u t e 

w h i c h re leases the r a m d i s k m e m o r y to the s y s t e m for o ther u s e s . 

Creating a New Directory 
Y o u can create a n e w directory ( n e w d r a w e r ) wi th in the current directory b y 
u s i n g the M A K E D I R c o m m a n d : 

M A K E D I R n e w d r a w e r 

N o w if y o u i ssue t h e D I R c o m m a n d , y o u will see that there is an ent ry for: 

n e w d r a w e r ( d i r ) 

Y o u can also u s e t h e R E N A M E c o m m a n d to m o v e a file f r o m o n e directory 
(drawer) to a n o t h e r o n t h e s a m e disket te : 

M A K E D I R n e w d r a w e r 
R E N A M E F R O M n e w n a m e TO n e w d r a w e r / n e w n a m e 

m o v e s t h e file f r o m t h e current directory into the n e w d r a w e r y o u h a v e c rea ted . 
T o c h e c k that it h a s really b e e n m o v e d , i s sue the c o m m a n d : 

D I R 

T h e n type : 

D I R n e w d r a w e r 

A m i g a D O S looks in the n e w d r a w e r , a n d s h o w s y o u that the file n a m e d 
" n e w n a m e " is t h e r e . 

Is My File Somewhere on This Disk? 
Before y o u enter this c o m m a n d , y o u r W o r k b e n c h or C L I diskette c o p y s h o u l d 
b e in drive 0. 

S o m e t i m e s y o u w i s h to see everyth ing o n the disket te , ins tead of only 
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o n e directory at a t ime. Y o u can u s e the D I R c o m m a n d w i t h o n e of its 
opt ions : 

D I R OPT A 

w h i c h lists all directories a n d subdirector ies o n the disket te . K e e p in m i n d t h e 
< s p a c e > < B A C K S P > combinat ion to p a u s e a n d restart the l ist ing. 

T o get a c loser look at the disk 's c o n t e n t s , y o u m i g h t redirect the o u t p u t to a 
file: 

D I R > m y d i s k d i r OPT A 

Not i ce that the redirec t - the-output c o m m a n d character a n d f i l ename M U S T 
c o m e before the list of opt ions for the D I R c o m m a n d . 

N o w , if y o u w i s h , y o u can T Y P E the file mydiskdir a n d press t h e space bar 
to p a u s e the l ist ing. U s e t h e R E T U R N k e y to r e s u m e the l ist ing. O r , y o u can 
u s e E D to v i e w the fi le, as fol lows: 

E D m y d i s k d i r 

U s e the cursor k e y s to m o v e u p a n d d o w n in t h e file. 
U s e the k e y combinat ion E S C t h e n T < R E T U R N > to m o v e to t h e top of 
the file. 
S u c h a c o m b i n a t i o n can b e referred to as " E S C - T " , m e a n i n g E S C fo l lowed 
b y T. 
U s e t h e k e y c o m b i n a t i o n E S C - B < R E T U R N > to m o v e to the b o t t o m of t h e 
file. 
U s e the k e y c o m b i n a t i o n E S C - M t h e n a n u m b e r < R E T U R N > to m o v e to 
a specif ic l ine n u m b e r wi th in the file. 
U s e the k e y c o m b i n a t i o n E S C - Q < R E T U R N > to Q U I T w i t h o u t c h a n g i n g 
the file or 
U s e E S C - X < R E T U R N > to wri te a n y c h a n g e s to yo ur file b a c k in to t h e 
original file n a m e . 

C h a p t e r 3 of the AmigaDOS User's Manual h a s m o r e detai led in format ion o n 
u s i n g E D . 

Doing Something Automatically at Boot Time 
T h e r e is a file in the " s " subdirectory o n y o u r W o r k b e n c h or C L I disket te cal led 
S tar tup S e q u e n c e . Th is is an execute file. It conta ins a s e q u e n c e of CLI c o m 
m a n d s that A m i g a D O S p e r f o r m s w h e n e v e r y o u reboot the s y s t e m . T h e last 
t w o c o m m a n d s in y o u r W o r k b e n c h diskette S tar tup S e q u e n c e are L o a d W b 



36 AMIGADOS USER'S MANUAL 

( load the W o r k b e n c h p r o g r a m ) a n d E N D C L I w h i c h basical ly leaves the W o r k 
b e n c h p r o g r a m in control . Y o u can m a k e u p yo ur o w n Star tup S e q u e n c e file 
u s i n g E D or E D I T to c r e a t e a c u s t o m v e r s i o n of a n e x e c u t e c o m m a n d 
s e q u e n c e . T h e E X E C U T E c o m m a n d s u m m a r y a n d tutor ia l s e c t i o n in t h e 
AmigaDOS User's Manual h a s details a b o u t var ious c o m m a n d s that y o u can 
h a v e in this fi le. N o t e that S tar tup S e q u e n c e can also b e u s e d to a u t o - r u n a 
p r o g r a m . 

W A R N I N G : T a k e care to m o d i f y only a c o p y of y o u r disket te 
n e v e r m o d i f y the m a s t e r disket te if y o u dec ide to c h a n g e t h e 
S tar tup S e q u e n c e . 

Assigning the Diskette on Which AmigaDOS Looks for Things 
Before y o u e n t e r this c o m m a n d , y o u r W o r k b e n c h or C L I disket te c o p y s h o u l d 
b e in drive 0. 

Occas iona l ly , y o u m i g h t w i s h to c h a n g e to a di f ferent disket te a n d t h e n 
c o n t i n u e y o u r w o r k . For e x a m p l e , y o u m a y h a v e b o o t e d the s y s t e m u s i n g a 
W o r k b e n c h disket te , t h e n w i s h to c h a n g e to a C L I disket te . If t h e C L I disket te 
h a s a directory on it that conta ins the executable c o m m a n d s y o u w a n t to 
p e r f o r m , (for e x a m p l e , a c(dir)) , y o u can c h a n g e to that disket te b y us ing t h e 
A S S I G N c o m m a n d . 

If y o u d o n ' t u s e A S S I G N , y o u will h a v e to s w a p disket tes to get c o m m a n d s 
d o n e . H e r e is an e x a m p l e that d o e s n ' t u s e A S S I G N . T h e intent is to c h a n g e 
disket tes a n d b e g i n u s i n g " m y d i s k : " as the m a i n disket te . A n y u n n e e d e d files 
h a v e a l ready b e e n de le ted so as to provide w o r k s p a c e . 

CD m y d i s k : 

A m i g a D O S r e s p o n d s " i n s e r t m y d i s k into a n y d r i v e " . Inser t it, t h e n t y p e : 

D I R 

A m i g a D O S p r o m p t s " i n s e r t W o r k b e n c h [or w h a t e v e r the boot d isket te n a m e 
w a s ] in a n y d r i v e " . It k n o w s , f rom b o o t t ime , that t h e D I R c o m m a n d is in the 
b o o t d isket te , c directory. A m i g a D O S reads the D I R c o m m a n d , t h e n asks 
" i n s e r t m y d i s k in a n y d r i v e " . A n y o t h e r A m i g a D O S c o m m a n d also resul ts in 
t h e n e e d for a disket te s w a p . T o avoid th is , u s e t h e A S S I G N c o m m a n d as 
fo l lows: 

ASSIGN" c: m y d l s k : c 
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A m i g a D O S asks " i n s e r t m y disk into a n y d r i v e " . F r o m n o w o n , all c o m 
m a n d s to A m i g a D O S will b e s o u g h t f r o m the c o m m a n d (c) directory of this 
o ther disket te a n d A m i g a D O S w o n ' t ask for the original d isket te b a c k for 
s imple c o m m a n d s . 

O n c e y o u ' v e d o n e th is , you' l l probably w a n t to type : 

CD m y d i s k : 

T h e r e are o ther th ings that A m i g a D O S can ass ign. If y o u i ssue the c o m m a n d 

A S S I G N L I S T 

y o u will see the o ther th ings as wel l . If y o u r u n a p r o g r a m that requires a serial 
device ( m o d e m , printer) or a parallel device (printer) , A m i g a D O S looks in the 
directory current ly ass igned to D E V S : to locate the device . If all of t h e s y s t e m 
directories are o n this n e w m a i n disket te , y o u can avoid h a v i n g A m i g a D O S ask 
y o u to re insert the original diskette b y providing an execute file o n y o u r 
disket tes that reass igns all devices to that disket te . T h e c o n t e n t s of this execute 
file for a disket te n a m e d " m y d i s k " are as fo l lows: 

A S S I G N S Y S : m y d i s k : 
A S S I G N S: m y d i s k : s 
A S S I G N D E V S : m y d i s k : d e v s 
A S S I G N L: m y d i s k : l 
A S S I G N F O N T S : m y d l s k : f o n t s 
A S S I G N L I B S : m y d i s k : l i b s 

T o create this execute file, u s e the c o m m a n d : 

COPY F R O M * TO r e a s s i g n 

T h e n type the above A S S I G N l ines . Af ter y o u ' v e t y p e d t h e last l ine , e n t e r 
t h e k e y c o m b i n a t i o n CTRLA w h i c h e n d s t h e file. T h e " * " s t a n d s for the 
k e y b o a r d a n d current CLI w i n d o w , so this m e t h o d of creat ing a file is o n e 
poss ib le a l ternat ive to u s i n g E D or E D I T . 

Creating a New CLI 
A m i g a D O S is a mult i - tasking s y s t e m . Y o u can h a v e mult ip le w i n d o w s o p e n at 
the s a m e t i m e , each wi th its o w n current directory a n d execut ing separate 
c o m m a n d s . Y o u create a n e w C L I b y us ing t h e c o m m a n d N E W C L I : 

N E W C L I 
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This o p e n s a separate w i n d o w , wi th a p r o m p t that identi f ies t h e current 
p r o c e s s . For e x a m p l e , if the first w i n d o w h a s a p r o m p t : 

1 > 

t h e n the n e w C L I m i g h t h a v e a p r o m p t : 

2 > 

Y o u can m o v e the n e w w i n d o w a r o u n d , m a k e it b igger , m a k e it smal ler a n d 
so o n . T o i ssue c o m m a n d s to the n e w C L I , click wi th in its w i n d o w . N o w 
a n y t h i n g y o u t y p e g o e s into the w i n d o w w h e r e y o u cl icked the se lect ion 
b u t t o n m o s t recent ly . T r y t h e fo l lowing: 

1. Click in w i n d o w 1, t h e n type : 

D I R dfO:c 

2 . Quick ly click in w i n d o w 2, a n d t y p e : 

I N F O 

Both C L I s will w o r k at the s a m e t ime to fulfill yo ur reques t s . This d e m o n 
strates the mult i - tasking capabil i t ies of the A m i g a . Not ice that y o u aren ' t 
l imited to o n l y t w o C L I s , y o u can, if there is m e m o r y avai lable , o p e n as m a n y 
as 20 C L I s . 

Closing a CLI 
Y o u f inish wi th a C L I a n d c lose its w i n d o w wi th the c o m m a n d E N D C L I . Click 
the se lect ion b u t t o n of t h e m o u s e in the w i n d o w for the C L I y o u w i s h to c lose , 
a n d type : 

E N D G L I 

T h a t ' s all there is to it. 

Closing Comments 

T h e a b o v e series of c o m m a n d descr ipt ions in t roduces y o u to the k inds of 
t h i n g s y o u can do wi th A m i g a D O S c o m m a n d s f rom the CLI . T h e r e are several 
c o m m a n d s that h a v e n ' t b e e n covered in the a b o v e sess ion at all. In addi t ion , 
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m o s t of the c o m m a n d s descr ibed a b o v e h a v e o ther " t e m p l a t e s " (wa ys y o u can 
enter the c o m m a n d s ) a n d opt ions that h a v e n ' t b e e n d e m o n s t r a t e d . 

C h a p t e r 2 of t h e AmigaDOS User's Manual conta ins a re ference sect ion that 
s h o w s t h e t empla tes for each of the c o m m a n d s in A m i g a D O S . Y o u can look at 
the descr ipt ion for each c o m m a n d to f ind m o r e in format ion . O n c e y o u are 
famil iar wi th t h e c o m m a n d s , a n d the f o r m s in w h i c h y o u can u s e t h e m , t h e 
quick re ference listing at the e n d of the chapter will b e useful to r e m i n d y o u of 
the c o m m a n d s that are available. 

1.7 Conventions Used 
In C h a p t e r 2 of this m a n u a l , in t h e " F o r m a t " descr ipt ion for t h e A m i g a D O S 
c o m m a n d s , y o u will f ind the fo l lowing nota t ions u s e d : 

< n a m e > Indicates a p a r a m e t e r n a m e that y o u s h o u l d fill in for this c o m 
m a n d . E x a m p l e : E X E C U T E < c o m m a n d f i l e > w h e r e the n a m e 
of t h e c o m m a n d file is a required p a r a m e t e r . 

[ ] S q u a r e brackets are u s e d to indicate that an i t e m is opt ional . It 
n e e d n ' t b e provided for the c o m m a n d to funct ion but , if p r o 
v i d e d , c o n v e y s addit ional informat ion to A m i g a D O S a b o u t h o w 
to p e r f o r m the c o m m a n d . E x a m p l e : Q U I T [ < c o d e > ] 

I A vertical bar tells y o u that y o u can select o n e or a n o t h e r of t h e 
al ternat ives that are separa ted b y the vertical b a r for a c o m m a n d . 
E x a m p l e : D I R [ O P T A 111 AI] T h e e x a m p l e indicates that y o u can 
c h o o s e A , I or A I for the specif icat ion. 

< n a m e > * Indicates o n e - o r - m o r e occurrences of a p a r a m e t e r n a m e ; if y o u 
supply m o r e t h a n o n e such p a r a m e t e r , individual p a r a m e t e r s 
m u s t b e separated b y at least o n e b lank space . 

For A m i g a D O S CLI c o m m a n d s , u n l e s s s o m e f o r m of p u n c t u a t i o n , s u c h as a 
c o m m a or a p lus-s ign is actually inc luded in the c o m m a n d F o r m a t l ine , y o u 
m u s t a lways separate t h e p a r a m e t e r s wi th b lank spaces . D o n ' t c o n f u s e t h e 
F o r m a t in format ion wi th the " T e m p l a t e " for t h e c o m m a n d . T h e c o m m a n d 
t e m p l a t e is expla ined in sect ion 1.4.5 of t h e AmigaDOS User's Manual. 



Chapter 2 

AmigaDOS Commands 

This chapter is divided into t w o parts : the first part descr ibes the user c o m 
m a n d s available o n the A m i g a ; the s e c o n d descr ibes the deve loper c o m m a n d s . 
T h e user c o m m a n d s fall into several categories : file uti l i t ies, C L I control , 
c o m m a n d s e q u e n c e control , a n d s y s t e m a n d storage m a n a g e m e n t . Part I pro
v ides a lphabet ized c o m m a n d descr ipt ions that give t h e format , t e m p l a t e , pur 
p o s e , a n d specif icat ion of each c o m m a n d as wel l as an e x a m p l e of its u s e . Part 
2 h a s the s a m e organizat ion . 

T h e chapter starts with a list of unfamiliar terminology. At the e n d of the chapter 
there is a quick C o n t e n t s re ference card that lists all the c o m m a n d s b y funct ion . 

2 .1 A m i g a D O S U s e r ' s C o m m a n d s 
2 .2 A m i g a D O S D e v e l o p e r ' s C o m m a n d s 
2 .3 A m i g a D O S C o m m a n d s Q u i c k Re fe r e nce Card 

2.1 AmigaDOS User's Commands 

Unfamiliar Terminology 
In this m a n u a l y o u could f ind s o m e te rms that y o u h a v e not s e e n b e f o r e . T h e 
list b e l o w inc ludes s o m e c o m m o n t e r m s that are c o n f u s i n g if y o u are unfami l 
iar wi th t h e m . 

Boot s tar tup. It c o m e s f r o m the express ion " p u l l i n g yourse l f u p b y 
y o u r b o o t s t r a p s . " 

Defaul t initial sett ing or , in o ther w o r d s , w h a t h a p p e n s if y o u d o 
n o t h i n g . S o that , in this m a n u a l , " d e f a u l t " is u s e d to m e a n 
" i n a b s e n c e of s o m e t h i n g e l s e " . 

Device n a m e part of a n a m e that p r e c e d e s the colon (:), for e x a m p l e , C O N : , 
D F O : , PRT: , a n d so forth. 
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File h a n d l e an internal A m i g a D O S va lue that r e p r e s e n t s a n o p e n file or 
device . 

Logical device a n a m e y o u can give to a directory wi th A S S I G N that y o u can 
t h e n u s e as a device n a m e . 

Objec t c o d e b inary o u t p u t f r o m a n a s s e m b l e r or compi ler , a n d b inary 
i n p u t to a l inker . 

R e b o o t restart . 

S t r e a m an o p e n file or device that is assoc ia ted w i t h a file h a n d l e . F o r 
e x a m p l e , t h e i n p u t s t r e a m could b e f r o m a file a n d t h e o u t p u t 
s t r e a m could b e to t h e conso le device . 

S y s t e m disk a disk conta in ing the W o r k b e n c h a n d c o m m a n d s . 

V o l u m e n a m e a n a m e y o u give to a physical disk. 

N o t e : C o m m a n d format is expla ined in sect ion 1.7; c o m m a n d t e m p l a t e is 
expla ined in sect ion 1 .4 .5 . 

Format: [ < c o m m a n d > ] ; [ < c o m m e n t > ] 
Template: " c o m m a n d " ; " c o m m e n t " 
Purpose: T o a d d c o m m e n t s to c o m m a n d l ines . 
Specification: 
T h e C L I ignores everyth ing after the semico lon (;). 

Examples: 

; T h i s l i n e i s o n l y a c o m m e n t 

ignores the part of the l ine conta in ing " T h i s l ine is only a c o m m e n t . " 

c o p y < f i l e > t o p r t : ; p r i n t t h e f i l e 

copies t h e file to the pr inter , b u t ignores t h e c o m m e n t " p r i n t the f i l e . " 

See also: E X E C U T E 

>< 
Format: < c o m m a n d > [ > o u t p u t f i l e n a m e ] [ i n p u t f i l e n a m e ] [ < c o m m a n d a r g s * ] 
Template: " c o m m a n d " > " T O " < " F R O M " " a r g s " 
Purpose: T o direct c o m m a n d input a n d output . 
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Specification: 
Y o u u s e the s y m b o l s > a n d < to direct the o u t p u t a n d input of a c o m m a n d . 
T h e direct ion of t h e point of the angle bracket indicates t h e direct ion of 
in format ion f low. Y o u can u s e these s y m b o l s to c h a n g e w h e r e a n y c o m m a n d 
reads input or wri tes output . T h e o u t p u t f r o m a c o m m a n d usual ly g o e s to t h e 
current w i n d o w . H o w e v e r , if y o u type a > s y m b o l after a c o m m a n d a n d b e f o r e 
a f i l e n a m e , the c o m m a n d wri tes the o u t p u t to that file i n s t e a d . Similarly , if y o u 
t y p e the < s y m b o l be fore a f i l ename, the c o m m a n d reads f r o m that file ins tead 
of f r o m the k e y b o a r d . 

Y o u d o n o t h a v e to speci fy b o t h the T O a n d F R O M direct ions a n d f i les . T h e 
ex is tence a n d n u m b e r of " a r g s " d e p e n d s o n t h e c o m m a n d y o u u s e d . Redirec 
t ion only h a p p e n s for t h e c o m m a n d y o u speci f ied. A m i g a D O S reverts to the 
initial or " d e f a u l t " input a n d o u t p u t (that is , t h e k e y b o a r d a n d current w i n d o w ) 
a f terward . Not i ce that redirect ion m u s t precede the a r g u m e n t s . 

Examples: 

D A T E > d l a r y _ d a t e s 

wri tes the o u t p u t of t h e D A T E c o m m a n d (that is , today ' s date a n d t ime) to the 
file " d i a r y d a t e s " . 

m y p r o g r a m < m y i n p u t 

te l ls m y p r o g r a m to a c c e p t i n p u t f r o m m y i n p u t i n s t e a d of f r o m t h e 
k e y b o a r d . 

L I S T > t e m p 
S O R T t e m p TO * 

p r o d u c e s a sor ted list of files a n d displays t h e m o n the screen . 

T h e fo l lowing s e q u e n c e : 

E C H O > 2 n d . d a t e 0 2 - j a n - 7 8 
D A T E < 2 n d . d a t e ? 
D E L E T E 2 n d . d a t e 

creates a file cal led 2 n d . d a t e that conta ins t h e text " 0 2 - j a n - 7 8 < l i n e f e e d > " . N e x t 
it u s e s this file as input to the c o m m a n d D A T E . N o t e that t h e " ? " is n e c e s s a r y 
for D A T E to a c c e p t input f r o m the s tandard input , ra ther t h a n the c o m m a n d 
l ine . Final ly , as y o u n o longer n e e d t h e file, the D E L E T E c o m m a n d dele tes 
2 n d . da te . 
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ASSIGN 
Format: A S S I G N [ [ < n a m e > ] < d i r > ] [ L I S T ] 
Template: A S S I G N " N A M E , D I R , L I S 1 7 S " 
Purpose: T o ass ign a logical device n a m e to a fi l ing s y s t e m directory . 
Specification: 
N A M E is the logical device n a m e given to t h e directory speci f ied b y D I R . 

If y o u j u s t g ive t h e N A M E , A m i g a D O S dele tes t h e logical device n a m e g i v e n 
(that is , it r e m o v e s the a s s i g n m e n t ) . 

A S S I G N w i t h o u t a n y p a r a m e t e r s or the switch L I S T diplays a l ist ing of all 
current a s s i g n m e n t s . 

W h e n y o u u s e A S S I G N , y o u m u s t e n s u r e that there is a disk inser ted in the 
dr ive . Th is is i m p o r t a n t b e c a u s e A S S I G N m a k e s an a s s i g n m e n t to a disk v o l u m e 
a n d n o t to a dr ive . 

N o t e that t h e effect of A S S I G N is lost w h e n y o u restar t o r " r e b o o t " y o u r 
c o m p u t e r . 

Examples: 

A S S I G N s o u r c e s : : n e w / w o r k 

Sets u p t h e logical device n a m e " s o u r c e s " to the directory " : n e w / w o r k " . T h e n 
to gain access to files in " : n e w / w o r k " , y o u can u s e t h e logical device n a m e 
" s o u r c e s " , as in 

T Y P E s o u r c e s : x y z 

w h i c h displays the file " : n e w / w o r k / x y z " . 

A S S I G N L I S T 

lists the current logical device n a m e s in u s e . 

BREAK 

Format: B R E A K < t a s k > [ A L L ] [ C ] [ D ] [ E ] [ F ] 
Template: B R E A K " T A S K / A , A L L / S , C / S , D / S , E / S , F / S " 
Purpose: T o set a t tent ion flags in the g iven process . 
Specification: 
B R E A K sets t h e speci f ied at tent ion flags in the p r o c e s s . C sets the C T R L - C flag, 
D sets the C T R L - D flag, a n d so o n . A L L sets all the f lags f r o m C T R L - C t h r o u g h 



4 4 AMIGADOS USER'S MANUAL 

C T R L - F . B y default , A m i g a D O S o n l y sets t h e C T R L - C flag. T h e act ion of 
B R E A K is identical to select ing the re levant process b y m o v i n g t h e m o u s e to 
t h e w i n d o w , cl icking the Se lect ion But ton , a n d p r e s s i n g the required control 
k e y c o m b i n a t i o n . 

Examples: 

B R E A K 7 

sets t h e C T R L - C a t tent ion flag of p r o c e s s 7. T h i s is identical to se lect ing p r o c e s s 
7 a n d p r e s s i n g C T R L - C . 

B R E A K 5 D 

sets the C T R L - D at tent ion flag of process 5 . 

B R E A K 3 D E 

sets b o t h C T R L - D a n d C T R L - E . 

CD 
Format: C D [ < d i r > ] 
Template: C D " D I R " 
Purpose: T o set or c h a n g e a current directory or drive. 
Specification: 
C D w i t h n o p a r a m e t e r s displays t h e n a m e of the current directory. In t h e 
format list a b o v e , < d i r > indicates a n e w current directory (that is , o n e in 
w h i c h unqual i f ied f i l enames are looked u p ) . If the directory y o u speci fy is n o t 
o n t h e current dr ive , t h e n C D also c h a n g e s the current drive. 

T o c h a n g e t h e current directory to the directory that o w n s the current o n e (if 
o n e exis ts ) , t y p e C D fo l lowed b y a single s lash (/). T h u s C D / m o v e s the 
c u r r e n t directory o n e level u p in the h ierarchy u n l e s s the c u r r e n t directory is a 
root directory (that i s , the top level in the filing s y s t e m ) . Mul t ip le s lashes are 
a l lowed; each s lash refers to an addit ional level a b o v e . 

Examples: 

CD d f l : w o r k 

sets t h e current directory to " w o r k " o n disk " d f l " , a n d sets the current drive 
to " d f l " . 
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CD S Y S : C O M / B A S I C 
CD / 

sets the current directory to " S Y S : C O M " . 

COPY 

Format: C O P Y [ [ F R O M ] < n a m e > ] [ T O < n a m e > ] [ A L L ] [ Q U I E T ] 
Template: C O P Y " F R O M , T O / A , A L L / S , Q U I E T / S " 
Purpose: T o c o p y a file or directory f r o m o n e place to a n o t h e r . 
Specification: 
C O P Y places a c o p y of the file or directory in the file or directory speci f ied as 
T O . T h e prev ious c o n t e n t s of T O , if a n y , are lost . 

I f y o u spec i fy a directory n a m e as F R O M , C O P Y c o p i e s all t h e f i les in t h e 
F R O M directory to t h e T O directory. If y o u do n o t speci fy t h e F R O M directory , 
A m i g a D O S u s e s the current directory. T h e T O directory m u s t exist for C O P Y to 
w o r k ; it is n o t created b y C O P Y . 

If y o u spec i fy A L L , C O P Y a lso copies t h e files in a n y subdirec tor ies . In this 
case , it automat ica l ly creates subdirector ies in t h e T O directory, as requi red . 
T h e n a m e of the current file b e i n g copied is d isp layed o n t h e sc reen as it 
h a p p e n s unless y o u give t h e Q U I E T switch . 

Y o u can also speci fy the source directory as a pat tern. In this c a s e , A m i g a D O S 
copies a n y files that m a t c h the pat tern . S e e the c o m m a n d LIST for a full 
descr ipt ion of pa t te rns . Y o u m a y specify directory levels as wel l as pa t te rns . 

Examples: 

COPY f U e l TO : w o r k / f i l e 2 

copies ' f i l e l ' in t h e current directory to " f i l e 2 " in t h e directory " : w o r k " . 

COPY TO d f l : b a c k u p 

copies all t h e fi les in t h e current directory to " d f L b a c k u p " . It d o e s not c o p y a n y 
subdirector ies , a n d d f l : b a c k u p m u s t a lready exist . 

COPY dfO: t o d f l : A L L Q U I E T 

m a k e s a logical c o p y of d i s k " d f O " o n d i s k " d f l " w i t h o u t a n y ref lect ion of 
f i l enames . 

C O P Y t e s t - # ? t o d f l : x y z 

i 
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copies all files in the current directory that start " t e s t - " to t h e directory x y z o n 
t h e disk " d f l " , a s s u m i n g that " x y z " a lready exists . (For an explanat ion of pat
te rns , s u c h as " # ? " , see the c o m m a n d L I S T in this chapter . ) 

COPY t e s t _ f i l e t o P R T : 

c o p i e s t h e file " t e s t f i l e " to y o u r pr inter . 

COPY * TO CON: 1 0 / 1 0 / 2 0 0 / 1 0 0 / 

Click the w i n d o w that y o u t y p e d the c o p y c o m m a n d into . Th is " r e a c t i v a t e s " it 
so that conso le input is taken f rom t h e r e . Every t ime y o u t y p e a l ine it will b e 
d i sp layed in t h e n e w w i n d o w . Press CTRLA w h e n y o u are d o n e a n d t h e n e w 
w i n d o w will c lose . 

COPY D F 0 : ? / # ? TO D F 1 : A L L 

copies every file in a n y o n e character subdirectory of DFO: to t h e root directory 
of D F 1 : . 

See also: J O I N 

DATE 
Format: D A T E [ < d a t e > ] [ < t i m e > ] [ T O | V E R < n a m e > ] 
Template: D A T E " D A T E , T I M E , T O = V E R / K " 
Purpose: T o display or set the s y s t e m date or t ime . 
Specification: 
D A T E w i t h n o p a r a m e t e r displays the current ly set s y s t e m date a n d t ime . Th is 
inc ludes t h e day of the w e e k . T i m e is d isplayed us ing a 2 4 - h o u r c lock. 

D A T E < d a t e > sets t h e date . T h e f o r m of < d a t e > is D D - M M M - Y Y . If the 
date is a l ready set , y o u can reset it b y speci fying a day n a m e (this sets the date 
f o r w a r d to that day) or b y speci fy ing ' t o m o r r o w ' or ' yes te rday ' . 

D A T E < t i m e > sets t h e t ime . T h e f o r m of < t i m e > is H H : M M (for H o u r s 
a n d M i n u t e s ) . Y o u s h o u l d u s e leading zeros w h e n n e c e s s a r y . N o t e that , 
if y o u u s e a co lon (:), A m i g a D O S recognizes that y o u h a v e speci f ied the t i m e 
ra ther t h a n the d a t e . T h a t is to s a y , y o u c a n set b o t h t h e date a n d t h e t i m e , o r 
e i ther date or t ime in a n y order b e c a u s e D A T E only refers to t h e t ime w h e n 
y o u u s e t h e f o r m H H : M M . 

If y o u d o n o t set the date , the restart disk val idat ion process se ts the s y s t e m 
date to the date of the m o s t recently created file. S e e Chapter 1 for details o n t h e 
restart val idat ion p r o c e s s . 
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T o speci fy the dest inat ion of the verif icat ion, y o u u s e t h e equiva lent k e y 
w o r d s T O a n d V E R . T h e destination is the terminal unless y o u specify otherwise . 

N o t e : If y o u type D A T E before the restart val idat ion h a s c o m p l e t e d , the t i m e 
is d isp layed as u n s e t . T o set the t ime , y o u can ei ther u s e D A T E or j u s t wai t 
unti l the val idat ion p r o c e s s is f in i shed. 

Examples: 
D A T E 

displays t h e current date . 

D A T E 0 6 - S e p - 8 2 

sets the date to the 6 th of S e p t e m b e r 1982. T h e t ime is n o t reset . 

D A T E t o m o r r o w 

rese ts t h e date to o n e day a h e a d . 

D A T E TO f r e d 

s e n d s the current date to t h e file " f r e d " . 

D A T E 1 0 : 5 0 

sets t h e current t ime to ten 'til e l even . 

D A T E 2 3 : 0 0 

sets t h e current t ime to 11:00 P.M. 

D A T E 0 1 - J A N - 0 2 

sets the date to J a n u a r y 1st, 2002 . (The earliest date y o u can set is 0 1 - J A N - 7 8 . ) 

DELETE 
Format: D E L E T E < n a m e > [ < n a m e > * ] [ A L L ] [ Q | Q U I E T ] 
Template: D E L E T E " „ „ „ „ „ A L L / S , Q = Q U I E T / S " 
Purpose: T o delete u p to ten files or directories . 
Specification: 
D E L E T E a t t e m p t s to delete each file y o u speci fy . If it c a n n o t delete a f i le , 
the screen displays a m e s s a g e , a n d A m i g a D O S a t t e m p t s to de le te the n e x t 
file in t h e list. Y o u m a y n o t delete a directory if it conta ins a n y fi les. 
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Y o u c a n also u s e a pat tern to speci fy the f i l ename. S e e the descr ipt ion of the 
c o m m a n d L I S T for full details of pat terns . T h e pat tern m a y speci fy directory 
levels as wel l as f i l enames . In this case , all files that m a t c h the pat tern are 
de le ted . 

If y o u speci fy A L L wi th a directory n a m e , D E L E T E will delete that directory 
a n d all subdirector ies a n d files wi th in that directory a n d its subdirector ies . 

U n l e s s y o u speci fy t h e switch Q U I E T (or u s e t h e al ternat ive , Q ) , t h e n a m e of 
t h e file b e i n g de le ted a p p e a r s o n the screen as it h a p p e n s . 

Examples: 

D E L E T E old-f i le 

de le tes the file " o l d - f i l e " . 

D E L E T E w o r k / p r o g 1 w o r k / p r o g 2 w o r k 

deletes the files " p r o g l " a n d " p r o g 2 " in the directory " w o r k " , a n d t h e n deletes 
the directory " w o r k " . 

D E L E T E t # ? / # ? ( H 2 ) 

de le tes all the files that e n d in " 1 " or "2" in directories that start w i t h " t " . (For 
a n e x p l a n a t i o n of p a t t e r n s , s u c h as " # ? " , see t h e c o m m a n d L I S T later in th is 
c h a p t e r . ) 

D E L E T E D F 1 : # ? A L L 

dele tes all t h e files o n D F 1 : . 

See also: D I R (1 -DEL opt ion) 

DIR 
Format: D I R [ < n a m e > ] [ O P T A|I|AI] 
Template: D I R " D I R , O P T / K " 
Purpose: T o provide a display of the files in a directory in sor ted order . D I R 

can also inc lude the files in subdirector ies , a n d y o u can u s e D I R in 
interact ive m o d e . 

Specification: 
D I R a lone s h o w s t h e files in t h e current directory. D I R fo l lowed b y a directory 
provides t h e files in that directory. T h e f o r m of the display is first a n y 
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subdirector ies , fo l lowed b y a sorted list of the files in t w o c o l u m n s . If y o u w a n t 
to k n o w if a file exists type LIST f i l ename. 

T y p i n g D I R f i l ename, w h e r e f i l ename is a file w h i c h exists resul ts in t h e 
A m i g a r e s p o n d i n g wi th : " f i l e n a m e is not a d i r e c t o r y . " 

T o p a s s opt ions to DIR , use the O P T k e y w o r d . U s e the A opt ion to inc lude 
a n y subdirector ies b e l o w the specif ied o n e in the list. E a c h sublist of files is 
i n d e n t e d . 

T o list o n l y t h e directory n a m e s u s e the D opt ion . 
T h e I opt ion specif ies that D I R is to r u n in interact ive m o d e . In this case , t h e 

files a n d directories are d isplayed wi th a quest ion m a r k fo l lowing e a c h n a m e . 
Press R E T U R N to display the next n a m e in the list. T o quit the p r o g r a m , t y p e 
Q . T o g o b a c k to the previous directory level or to s top (if at the level of the 
initial d irectory) , t y p e B . 

If the n a m e displayed is that of a directory, t y p e E to enter that directory a n d 
display t h e files a n d subdirector ies . U s e E a n d B to select di f ferent levels . 
T y p i n g the c o m m a n d D E L (that is , typing t h e three letters D E L , n o t p r e s s i n g 
the D E L key) can b e u s e d to delete a directory, b u t this only w o r k s if t h e 
directory is e m p t y . 

If the n a m e is that of a f i le, typing D E L deletes t h e fi le, or typ ing T T y p e s 
(that is , displays) the file o n the screen. In the last case , press C T R L - C to s top 
it " t y p i n g " a n d re turn to interact ive m o d e . 

T o f ind the poss ib le r e s p o n s e s to an interact ive reques t , t y p e ? . 

Examples: 

D I R 

provides a list of files in current directory. 

D I R dfO: OPT a 

lists the ent ire directory s tructure of the disk " d f O " . 

DISKCOPY 

Format: D I S K C O P Y [ F R O M ] < d i s k > T O < d i s k > [ N A M E < n a m e > ] 
Template: D I S K C O P Y " F R O M / A , T O / A / K , N A M E / K ' ' 
Purpose: T o c o p y the c o n t e n t s of o n e 3-Vi inch f loppy disk to a n o t h e r . 
Specifications: 
D I S K C O P Y m a k e s a c o p y of the entire c o n t e n t s of the disk y o u speci f ied as 
F R O M , overwri t ing the previous c o n t e n t s of t h e entire disk y o u speci f ied as 
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T O . D I S K C O P Y also formats a n e w disk as it copies . Y o u normal ly u s e t h e 
c o m m a n d to p r o d u c e b a c k u p f loppy disks . 

O n c e y o u h a v e given the c o m m a n d , A m i g a D O S p r o m p t s y o u to insert the 
correct disks . A t this point , y o u insert the correct source a n d des t inat ion disks . 

Y o u can u s e the c o m m a n d to copy a n y 3-V2 inch A m i g a D O S disk to a n o t h e r , 
b u t t h e source a n d dest inat ion disks m u s t b e identical in size a n d s tructure . T o 
c o p y in format ion b e t w e e n dif ferent s ized disks , y o u u s e C O P Y . 

Y o u can also u s e the c o m m a n d to copy a f loppy disk u s i n g a s ingle f loppy 
dr ive . If y o u specify the source a n d dest inat ion as the s a m e device , t h e n the 
p r o g r a m reads in as m u c h of the source disk into m e m o r y as poss ib le . It t h e n 
p r o m p t s y o u to place the dest inat ion disk in the drive a n d t h e n copies t h e 
in format ion f r o m m e m o r y onto the dest inat ion disk. Th is s e q u e n c e is r e p e a t e d 
as m a n y t imes as required . 

If y o u d o n o t speci fy a n e w n a m e for yo ur disk, D I S K C O P Y creates a n e w 
disk wi th t h e s a m e n a m e as the old o n e . H o w e v e r , A m i g a D O S can tell t h e 
di f ference b e t w e e n two disks wi th the s a m e n a m e b e c a u s e every disk is 
assoc ia ted wi th t h e date a n d t ime of its creat ion. D I S K C O P Y gives the n e w 
disk the current s y s t e m date as its creat ion date a n d t ime . 

Note : T o c o p y part of a disk, y o u can u s e C O P Y to R A M : . 

Examples: 

D I S K C O P Y F R O M dfO: TO d f l : 

m a k e s a b a c k u p copy of the disk " d f O " onto disk " d f l " . 

D I S K C O P Y F R O M dfO: T o dfO: 

m a k e s a b a c k u p copy of the disk in drive " d f O " us ing only a s ingle drive. 

See also: C O P Y 

ECHO 
Format: E C H O < s t r i n g > 
Template: E C H O " " 
Purpose: T o display the a r g u m e n t g iven. 
Specification: 
E C H O wri tes the s ingle a r g u m e n t to the current output s t r e a m (which can b e a 
file or a device) . Th is is normal ly only useful wi th in a c o m m a n d s e q u e n c e or as 
part of a R U N c o m m a n d . If y o u give the a r g u m e n t incorrect ly , an error is 
d isp layed. 
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Examples: 

RUN" COPY : w o r k / p r o g t o d f l : w o r k A L L Q U I E T + 
ECHO " C o p y f i n i s h e d " 

creates a n e w C L I to c o p y the speci f ied directory as a b a c k g r o u n d p r o c e s s . 
W h e n it h a s f in ished, the screen displays 

Copy finished 

If t h e fo l lowing Execute file exists 

E C H O " S t a r t i n g ' M Y C O P Y ' E x e c u t e f i l e " 

COPY D F 1 : A B C TO R A M : A B C 
COPY D F L X Y Z TO R A M : X Y Z 
E C H O " R e m o v e t h e d i s k e t t e i n D F 1 : " 
ECHO " I n s e r t t h e n e w d i s k e t t e i n D F 1 : " 
W A I T 1 0 S E C S 
COPY R A M : A B C TO D F 1 : A B C 
C O P Y R A M : X Y Z TO D F 1 : A B C 
E C H O " D o n e " 

t h e n 

E X E C U T E M Y C O P Y 

copies 2 files to R A M disk a n d back . 

ED 
Format: E D [ F R O M ] < n a m e > [ S I Z E < n > ] 
Template: E D " F R O M / A , S I Z E " 
Purpose: T o edit text f i les. 
Specification: 
E D is a screen editor . Y o u can u s e E D as an al ternative to the l ine editor E D I T . 
T h e file you specify as F R O M is read into m e m o r y , then E D accepts your editing 
ins t ruc t ions . If F R O M f i lename does n o t exist , A m i g a D O S creates a n e w file. 

B e c a u s e t h e file is read into m e m o r y , there is a l imit to the size of file y o u c a n 
edit wi th E D . U n l e s s y o u speci fy o t h e r w i s e , w o r k s p a c e size is 4 0 , 0 0 0 b y t e s . 
This w o r k s p a c e size is usual ly suff icient for m o s t f i les. H o w e v e r , to alter the 
w o r k s p a c e , y o u speci fy a suitable value after t h e S I Z E k e y w o r d . 

T h e r e is a full specif icat ion of E D in C h a p t e r 3 . 
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Examples: 

E D w o r k / p r o g 

edits the file " w o r k / p r o g " , a s s u m i n g it exists ; o t h e r w i s e , E D creates t h e file. 

E D h u g e - f i l e S I Z E 5 0 0 0 0 

edits a v e r y large file " h u g e - f i l e " , u s i n g a w o r k s p a c e of 50 ,000 b y t e s . 

EDIT 

Format: EDIT [ F R O M ] < n a m e > [ [ T O ] < n a m e > ] [ W I T H < n a m e > ] [ V E R < n a m e > ] 
[ O P T < o p t i o n > ] 

Template: E D I T " F R O M / A , T O , W I T H / K , V E R / K , O P T / K " 
Purpose: T o edit text files. 
Specification: 
E D I T is a l ine editor (that i s , it edits a sequent ia l file l ine b y l ine) . If y o u speci fy 
T O , E D I T copies f r o m file F R O M to file T O . O n c e y o u h a v e c o m p l e t e d t h e 
edi t ing, t h e file T O conta ins the edited result , a n d the file F R O M is u n c h a n g e d . 
If y o u d o not speci fy T O , t h e n E D I T writes t h e edi ted text to a t e m p o r a r y file. 
If y o u give t h e E D I T c o m m a n d s Q or W , t h e n E D I T r e n a m e s this t e m p o r a r y file 
F R O M , h a v i n g first saved the old vers ion of F R O M in the file " : t / e d i t - b a c k u p " . 
If y o u give the E D I T c o m m a n d S T O P , t h e n E D I T m a k e s n o c h a n g e to the file 
F R O M . 

E D I T reads c o m m a n d s f r o m the current input s t r e a m , or f r o m a W I T H file if 
it is speci f ied. 

E D I T s e n d s edi tor m e s s a g e s a n d verif ication o u t p u t to the file y o u speci fy 
wi th V E R . If y o u omit V E R , the terminal is u s e d ins tead . 

O P T specif ies opt ions : P n sets the m a x i m u m n u m b e r of prev ious l ines to n; 
W n sets the m a x i m u m line width . T h e initial set t ing is P 4 O W 1 2 0 . 

N o t e : Y o u c a n n o t u s e the < a n d > s y m b o l s to redirect i n p u t a n d o u t p u t 
w h e n y o u call E D I T . 

S e e C h a p t e r 4 for a full specif icat ion of E D I T . 

Examples: 

E D I T w o r k / p r o g 

edits the file " w o r k / p r o g " . W h e n edit ing is c o m p l e t e , E D I T saves the old 

vers ion of " w o r k / p r o g " in " : t / e d i t - b a c k u p " . 
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EDIT work/prog TO work/newprog 

edits t h e file " w o r k / p r o g " , plac ing the edi ted resul t in the file " w o r k / n e w p r o g " . 

EDIT work/prog WITH edits/O VER nil: 

edits the file " w o r k / p r o g " wi th the edit c o m m a n d s s tored in t h e file " e d i t s / 0 " . 
Veri f icat ion o u t p u t f r o m E D I T is sent to the d u m m y device " n i l : " . 

ENDCLI 
Format: E N D C L I 
Template: E N D C L I 

Purpose: T o e n d a n interact ive CLI p r o c e s s . 
Specification: 
A m i g a D O S o n l y a l lows E N D C L I as an interact ive c o m m a n d . E N D C L I r e m o v e s 
the CLI current ly se lec ted b y the m o u s e . 

Y o u s h o u l d n ' t u s e E N D C L I except o n a C L I created b y the N E W C L I c o m 
m a n d . If t h e initial C L I (process 1) is e n d e d , a n d n o o t h e r h a s b e e n set u p b y 
the N E W C L I c o m m a n d , t h e n the ef fect is to te rminate t h e A m i g a D O S s e s s i o n . 

N o t e that there are n o a r g u m e n t s to the E N D C L I c o m m a n d , a n d n o c h e c k 
for inval id a r g u m e n t s . 

Note : D o n o t e x p e r i m e n t wi th E N D C L I be fore y o u ' v e u s e d N E W C L I . U s i n g 
E N D C L I o n the initial C L I a lways pulls t h e r u g out f r o m u n d e r y o u b y 
terminat ing that C L I . If y o u started the C L I f r o m the W o r k b e n c h , t h e n there is 
n o p r o b l e m as y o u are re turned to the W o r k b e n c h . If y o u started A m i g a D O S 
w i t h j u s t t h e C L I r u n n i n g , t h e n e n d i n g t h e last C L I g ives y o u n o w a y of 
creat ing a n e w o n e . 

Examples: 
T h e fo l lowing s e q u e n c e : 

NEWCLI 
LIST 
ENDCLI 

o p e n s a n e w w i n d o w , lists the directory, a n d c loses the w i n d o w again . 
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EXECUTE 
Format: E X E C U T E < c o m m a n d f i l e > [ < a r g > * ] 
Template: E X E C U T E " c o m m a n d - f i l e " , " a r g s " 
Purpose: T o execute a file of c o m m a n d s wi th a r g u m e n t subst i tut ion . 
Specification: 
Y o u n o r m a l l y u s e E X E C U T E to save typing . T h e c o m m a n d file conta ins c o m 
m a n d s e x e c u t e d b y t h e C o m m a n d Line Inter face . A m i g a D O S executes t h e s e 
c o m m a n d s o n e at a t ime , jus t as t h o u g h y o u h a d t y p e d t h e m at the k e y b o a r d . 
If t h e execut ion creates a n e w C L I w i n d o w , t h e resul ts m a y n o t b e identical to 
typing at the k e y b o a r d . 

Y o u c a n also u s e E X E C U T E to p e r f o r m p a r a m e t e r ( that i s , va lue ) s u b 
s t i tu t ion , w h e r e y o u c a n give cer ta in n a m e s as p a r a m e t e r s . B e f o r e t h e 
c o m m a n d file is e x e c u t e d , A m i g a D O S c h e c k s t h e p a r a m e t e r n a m e s wi th t h o s e 
y o u ' v e g i v e n after the E X E C U T E c o m m a n d . If a n y m a t c h , A m i g a D O S u s e s 
the va lues y o u speci f ied ins tead of t h e p a r a m e t e r n a m e . P a r a m e t e r s m a y 
h a v e va lues speci f ied that A m i g a D O S u s e s if y o u do n o t explicit ly set the 
p a r a m e t e r . I f y o u h a v e not speci f ied a p a r a m e t e r , a n d if there is n o defaul t , 
t h e n the va lue of the p a r a m e t e r is e m p t y a n d n o t h i n g is subst i tuted for 
it. 

T o u s e p a r a m e t e r subst i tut ion, y o u give directives to the E X E C U T E c o m 
m a n d . T o indicate these , y o u start a l ine wi th a special character , w h i c h is 
initially a per iod or " d o t " (.) . T h e direct ives are as fo l lows: 

. K E Y A r g u m e n t t e m pla t e , u s e d to speci fy 
the format of the a r g u m e n t s , m a y b e abbrevia ted 

to .K 
. D O T ch C h a n g e dot character ( in i t ia l ly " . " ) to ch 

. B R A ch C h a n g e bra character (initially " < " ) to ch 

. K E T ch C h a n g e ket character (initially " > " ) to ch 

. D O L L A R ch C h a n g e defaul t -char (initially " $ " ) to c h , m a y b e 
abbrevia ted to . D O L 

. D E F k e y w o r d value Give default to p a r a m e t e r 

. < s p a c e > C o m m e n t l ine 

. < n e w l i n e > B lank c o m m e n t l ine 

Before e x e c u t i o n , A m i g a D O S scans the c o n t e n t s of the file for a n y i t e m s 
e n c l o s e d b y B R A a n d K E T characters ( " < " a n d " > " ) . S u c h i t e m s m a y cons is t 
of a k e y w o r d or a k e y w o r d a n d a default value for A m i g a D O S to u s e if y o u h a v e 
left the k e y w o r d u n s e t . (To separate the k e y w o r d a n d the default , if there is 
o n e , y o u t y p e a dollar s ign " $ " ) . T h u s , A m i g a D O S replaces < A N I M A L > wi th 
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t h e va l u e y o u assoc ia ted w i t h t h e k e y w o r d A N I M A L , w h i l e it r e p l a c e s 
< A N I M A L $ W O M B A T > wi th the value of A N I M A L if it h a s o n e , a n d o t h e r 
wise it defaul ts to W O M B A T . 

A file can only u s e t h e dot c o m m a n d s if the first l ine h a s a dot c o m m a n d 
o n it. T h e C L I looks at t h e first l ine . If it starts wi th a d o t c o m m a n d , 
for e x a m p l e , a c o m m e n t ( . < s p a c e > t x t ) t h e n t h e C L I s c a n s t h e file looking 
for p a r a m e t e r subst i tut ion a n d bui lds a t e m p o r a r y file in t h e :T directory . 
If the file d o e s n ' t start wi th a dot c o m m a n d , t h e n it is a s s u m e d that there 
are N O dot c o m m a n d s in t h e file, w h i c h also m e a n s n o p a r a m e t e r subst i 
tut ion is p e r f o r m e d . For the n o - d o t case , the C L I starts execut ing the file 
d i rec t ly w i t h o u t h a v i n g to c o p y it to :T. N o t e tha t y o u can still e m b e d 
c o m m e n t s in a n e x e c u t e file b y u s i n g t h e C L I ' s c o m m e n t c h a r a c t e r , t h e 
s e m i c o l o n (;). If y o u d o n ' t n e e d p a r a m e t e r subst i tut ion a n d dot c o m m a n d s , 
d o n ' t u s e t h e m . T h e y save y o u extra accesses to t h e disk for t h e t e m p o r a r y 
file. 

A m i g a D O S provides a n u m b e r of c o m m a n d s that are only use fu l in c o m 
m a n d s e q u e n c e files. T h e s e inc lude IF , S K I P , L A B , a n d Q U I T . T h e s e can b e 
n e s t e d in a c o m m a n d file. 

N o t e tha t y o u can also n e s t E X E C U T E files. T h a t is , y o u can h a v e a c o m 
m a n d file that conta ins E X E C U T E c o m m a n d s . 

T o s top the execut ion of a c o m m a n d file, y o u press C T R L - D . If y o u are 
n e s t i n g c o m m a n d fi les, that is , if o n e c o m m a n d file calls a n o t h e r , y o u c a n s t o p 
t h e ent i re set of E X E C U T E c o m m a n d s b y press ing C T R L - C . C T R L - D only s tops 
the current c o m m a n d file f r o m execut ing . 

Examples: 

A s s u m e t h e file " l i s t " conta ins the fol lowing: 

.k f i l e n a m e / a 

r u n c o p y < f i l e n a m e > t o p r t : + 
e c h o " P r i n t i n g o f < f i l e n a m e > d o n e " 

T h e n the fo l lowing c o m m a n d 

E X E C U T E l i s t t e s t / p r g 

acts as t h o u g h y o u h a d typed the fol lowing c o m m a n d s at the k e y b o a r d . 

R U N c o p y t e s t / p r g t o p r t : + 
E C H O " P r i n t i n g o f t e s t / p r g d o n e " 

A n o t h e r e x a m p l e , " d i s p l a y " , u s e s m o r e of the features descr ibed a b o v e : 
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. key n a m e / a 
I F E X I S T S < n a m e > 
T Y P E < n a m e > OPT n (If t h e file g iven is o n t h e current directory , t y p e it 

w i t h l ine n u m b e r s ) 
E L S E 
ECHO " < n a m e > i s n o t o n t h i s d i r e c t o r y " 
E N D I F 

R U N E X E C U T E d i s p l a y w o r k / p r g 2 

s h o u l d display t h e file work/prg2 wi th l ine n u m b e r s o n the terminal if it exists 
o n t h e current directory. If the file is n o t t h e r e , t h e sc reen displays t h e 
fo l lowing m e s s a g e : 

work/prg2 is not on this directory. 

See also: ; , I F , S K I P , F A I L A T , L A B , E C H O , R U N , Q U I T 

Additional Examples for the EXECUTE Command: 

Example # 2 
Parameter Substitution by Keyword Name and/or Position 
T h e . K E Y (or .K) s t a t e m e n t suppl ies b o t h k e y w o r d n a m e s a n d pos i t ions in 
c o m m a n d fi les . It tells E X E C U T E h o w m a n y p a r a m e t e r s to expec t a n d h o w to 
interpret t h e m . In o ther w o r d s , . K E Y serves as a " t e m p l a t e " for t h e p a r a m e t e r 
v a l u e s y o u speci fy . O n l y o n e . K E Y s t a t e m e n t is a l lowed per c o m m a n d file. If 
p r e s e n t , it s h o u l d b e t h e first c o m m a n d l ine in the file. 

W h e n y o u enter a c o m m a n d l ine, A m i g a D O S resolves p a r a m e t e r subst i tu
t ions for t h e k e y w o r d s in t w o w a y s : b y specif icat ion of the k e y w o r d in front of 
t h e p a r a m e t e r , a n d b y the relative posi t ions of the p a r a m e t e r s in the l ine . 
K e y w o r d n a m e subst i tut ion takes p r e c e d e n c e . 

A s s u m e that the execute file n a m e d D E M O l conta ins the fo l lowing . K E Y 
s t a t e m e n t : 

. K E Y f l a s h , p a n 

tells A m i g a D O S to expect t w o p a r a m e t e r subst i tut ions , < f l a s h > a n d < p a n > . 
(The angle brackets indicate the k e y w o r d value to b e subst i tuted at execut ion 
t ime. ) 

S u p p o s e y o u enter the fo l lowing c o m m a n d l ine: 
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EXECUTE DEM01 pan somename flash other-name 

T h e va lue " o t h e r n a m e " is a ss igned to < f l a s h > , a n d t h e va lue " s o m e n a m e " is 
a s s i g n e d to < p a n > . 

Y o u can omit the k e y w o r d n a m e s if the p a r a m e t e r subst i tut ions are in t h e 
order g iven in the . K E Y s ta tement . For e x a m p l e , t h e fo l lowing s t a t e m e n t is 
equiva lent to t h e p r e c e d i n g o n e : 

EXECUTE DEMOl othername somename 

This is b e c a u s e the va lues c o r r e s p o n d to the k e y w o r d order speci f ied in t h e 
. K E Y s t a t e m e n t . 

Y o u can also m i x t h e t w o m e t h o d s of p a r a m e t e r subst i tut ion. S u p p o s e y o u 
h a v e a . K E Y s t a t e m e n t wi th several p a r a m e t e r s , as fo l lows: 

.KEY wordl, word2, word3, word4 

T h e e x e c u t e file p r o c e s s o r r e m o v e s p a r a m e t e r n a m e s f r o m t h e i n p u t l ine 
to fill the m e a n i n g s of a n y k e y w o r d va lues it f inds . T h e n , wi th a n y r e m a i n i n g 
input , it fills the lef tover k e y w o r d pos i t ions according to t h e pos i t ion of t h e 
i n p u t v a l u e . 

F o r e x a m p l e : 

EXECUTE DEM02 word3 ccc wordl aaa bbb ddd 

T h e p r o c e s s o r ass igns ccc to < w o r d 3 > , a a a to < w o r d l > , a n d h a s t w o 
p a r a m e t e r s left over . S c a n n i n g f r o m left to r ight in the . K E Y s t a t e m e n t , it f inds 
that < w o r d 2 > is still u n a s s i g n e d . T h u s , < w o r d 2 > gets the n e x t i n p u t w o r d , 
b b b . F inal ly , < w o r d 4 > h a s n ' t b e e n a s s i g n e d e i ther , so it ge t s t h e last i n p u t 
w o r d , d d d . 

Y o u can indicate special condi t ions for p a r a m e t e r subst i tut ion, as fo l lows: 

.KEY namel/a, name2/a, name3, name4/k 

T h e "la." indicates that a value m u s t b e suppl ied to fill the p a r a m e t e r s for 
n a m e l a n d n a m e 2 . Va lues for n a m e 3 a n d n a m e 4 are opt ional , t h o u g h the "Ik" 
indicates tha t < n a m e 4 > (if suppl ied) m u s t b e p r e c e d e d b y t h e explicit k e y w o r d 
" n a m e 4 . " For e x a m p l e : 

EXECUTE DEM03 fee fie foe name4 fum 

If the u s e r d o e s not s u p p l y a required p a r a m e t e r (such as n a m e l or n a m e 2 in 
the p r e c e d i n g e x a m p l e ) , E X E C U T E issues an error m e s s a g e . 
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A s an e x a m p l e of the u s e of the /k opt ion , s u p p o s e y o u h a v e c rea ted a n 
e x e c u t e file n a m e d C O M P I L E a n d it lets y o u opt ional ly speci fy a f i l ename to 
w h i c h a pr intout of the compi la t ion is to b e directed. Y o u r .key s t a t e m e n t 
m i g h t read : 

.key compilewhat/a,printfile/k 

If a u s e r e n t e r s a l ine s u c h a s : 

EXECUTE COMPILE myfile PRINTFILE myprint 

t h e e x e c u t e file says the k e y w o r d P R I N T F I L E is opt ional a n d n e e d n o t b e 
suppl ied , b u t if u s e d , there m u s t b e a va lue e n t e r e d a long wi th it. T h u s 
t h e a b o v e l ine is correc t , s ince m y p r i n t is spec i f ied as t h e target o u t p u t 
file. 

Example # 2 
Assigning Default Parameters and Different Bracket Characters 

.KEY wordl 

T h e . D E F direct ive es tabl ishes a default value for a k e y w o r d if the user d o e s 
n o t speci fy a v a l u e o n t h e c o m m a n d l ine . T o detect an u n s u p p l i e d p a r a m e t e r 
v a l u e , y o u c a n c o m p a r e it to " " ( two d o u b l e - q u o t e s in a r o w ) . Y o u m u s t 
p e r f o r m this c o m p a r i s o n be fore execut ing a n y . D E F s t a t e m e n t in t h e execute 
file. 

Y o u c a n ass ign defaul ts in e i ther of t w o w a y s . T h e first w a y requires that 
y o u speci fy t h e default every t ime y o u re ference a p a r a m e t e r , u s i n g the " $ " 
opera tor . 

F o r e x a m p l e , in the fo l lowing s ta tement : 

ECHO "<wordl$defwordl> is the default for Wordl." 

" d e f w o r d l " is t h e default specif ied for w o r d l a n d is pr in ted w h e n the a b o v e 
s t a t e m e n t e x e c u t e s . T h e s e c o n d w a y is to de f ine a defaul t o n c e . F o r e x a m p l e , 
wi th t h e fo l lowing a s s i g n m e n t : 

.DEF wordl "defwordl" 

y o u can e x e c u t e t h e fo l lowing s ta tement : 

ECHO "<wordl> is the default for Wordl." 
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T h e o u t p u t of b o t h of t h e a b o v e E C H O s t a t e m e n t s will b e : 

defwordl is the default for Wordl. 

N o t e that a s e c o n d u s e of . D E F for a g iven p a r a m e t e r h a s n o effect : 

.DEF wordl a New default 
ECHO "<wordl> is STILL the default for Wordl." 

( T h e first a s s i g n m e n t , " d e f w o r d l " will b e subst i tuted for w o r d l a t e x e c u t i o n 
t ime . ) 

Assigning Different Bracket Characters 
W h e r e v e r E X E C U T E f inds enc los ing angle bracke ts , it looks w i t h i n t h e m to see 
if it can subst i tute a p a r a m e t e r . A n u n s u p p l i e d p a r a m e t e r w i t h n o defaul t 
b e c o m e s a " n u l l " s tr ing. 

S u p p o s e y o u w a n t to u s e a str ing that conta ins the angle bracke t charac ters , 
< a n d > . Y o u can u s e the directives . B R A a n d . K E T to def ine subst i tutes for 
t h e bracke t charac ters . F o r e x a m p l e , 

ECHO "This line does WOT print <angle> brackets." 
.BRA{ 
.KET } 
ECHO "This line DOES print <angle> brackets." 
ECHO "The default for wordl is {wordl}." 

T h e first E C H O s t a t e m e n t c a u s e s t h e processor to look for the p a r a m e t e r 
subst i tut ion for " a n g l e , " s ince that ' s t h e current m e a n i n g of the a ng le bracke t 
charac ters . S ince " a n g l e " w a s n ' t inc luded in t h e . K E Y s t a t e m e n t , the p r o c e s s o r 
subs t i tu tes t h e nul l s tr ing for it. T h e n , after t h e . B R A a n d . K E T direct ives 
redef ine the bracket characters , the second E C H O statement prints the characters : 

This line DOES print <angle> brackets. 

T h e third E C H O s t a t e m e n t i l lustrates that the braces ( { a n d } ) n o w f u n c t i o n 
to e n c l o s e k e y w o r d s for t h e p u r p o s e of p a r a m e t e r subst i tut ion . 

T h e IF s t a t e m e n t lets y o u p e r f o r m tests a n d cause di f ferent ac t ions b a s e d o n 
t h e resul ts of t h o s e tes ts . A m o n g the poss ib le tests are tes t ing str ings for 
equal i ty a n d tes t ing to see if a file exists . Y o u can u s e an E L S E s t a t e m e n t w i t h 

Example # 3 
Showing Command File Structures 
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an IF to speci fy w h a t s h o u l d b e d o n e in case the IF condi t ion is n o t t rue . T h e 
E L S E s t a t e m e n t , if u s e d , is c o n s i d e r e d a part of t h e IF s t a t e m e n t b lock . A n 
E N D I F t e r m i n a t e s a n IF s t a t e m e n t b lock . 

T h e e x a m p l e p r o g r a m s b e l o w a lso u s e a S K I P s t a t e m e n t . T h e S K I P s t a t e m e n t 
lets y o u skip F O R W A R D O N L Y with in y o u r execute file to a label d e f i n e d b y a 
L A B s t a t e m e n t . 

T h e IF . . . E N D I F structure is i l lustrated b y the fo l lowing short e x a m p l e . It is 
genera l ly a g o o d idea to test for k e y w o r d s that m i g h t b e o m i t t e d , or m i g h t b e 
e n t e r e d a s nul l ( " " ) in q u o t e s , a s s h o w n b e l o w : 

IF " < w o r d l > " EQ "usage" 
SKIP USAGE 

ENDIF 
IF "<word2>" EQ "" 

SKIP USAGE 
ENDIF 

E n c l o s i n g y o u r p a r a m e t e r subst i tut ion w o r d s in double q u o t e s wi th in IF 
s t a t e m e n t s p r e v e n t s E X E C U T E f r o m repor t ing a n error if the k e y w o r d is 
o m i t t e d . 

If y o u o m i t the d o u b l e q u o t e s a n d t h e va lue is n o t s u p p l i e d , the result can b e 
a l ine that r e a d s : 

IF EQ "usage" 

This p r o d u c e s an error , b e c a u s e the t w o operators IF a n d E Q are a d j a c e n t . 
U s i n g d o u b l e q u o t e s a r o u n d the k e y w o r d r e p l a c e m e n t indicators resul ts in a 
l ine that r e a d s : 

IF "" EQ "usage" 

w h i c h is legal . 
Y o u c a n u s e N O T in an IF s t a t e m e n t to reverse the m e a n i n g of the test y o u 

p e r f o r m . F o r e x a m p l e : 

IF NOT exists <from> 

T h e r e c a n b e n o t h i n g o n t h e IF l ine o ther t h a n t h e test condi t ion . For 
e x a m p l e , t h e fo l lowing is incorrect : 

IF <something> EQ true SKIP DONE 

T h e correct f o r m of t h e a b o v e s t a t e m e n t is as fo l lows: 
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I F < s o m e t h i n g > EQ " t r u e " 
S K I P DONE 

E N D I F 

A s the e x a m p l e a b o v e s h o w s , the str ing c o n s t a n t tes ted for n e e d n o t b e 
e n c l o s e d in d o u b l e q u o t e s ; in the p r e c e d i n g e x a m p l e , e i ther " T R U E " or T R U E 
is acceptable . 

A s s h o w n in t h e s a m p l e c o m m a n d file b e l o w , IF s t a t e m e n t s can b e n e s t e d so 
that c o m m a n d s can b e executed b a s e d o n mult ip le t rue s t a t e m e n t s . N o t e tha t 
E X E C U T E lets y o u i n d e n t to m a k e t h e n e s t i n g of IF s t a t e m e n t s m o r e readab le . 

T h e fo l lowing s a m p l e c o m m a n d file s imulates a file c o p y i n g util i ty tha t 
i l lustrates certain useful s t ructures in a c o m m a n d file: IF . . . [ELSE] . . . 
E N D I F , L A B , a n d S K I P . 

. K E Y f r o m , t o 
I F " < f r o m > " e q " " 
b e i n g s u p p l i e d . 

S K I P u s a g e 
u s e . 
E N D I F 
I F " < t o > " e q " " 
b e i n g s u p p l i e d . 

S K I P u s a g e 
E N D I F 

; (Ass ign p a r a m e t e r list) 
; ( C h e c k for a F R O M file) 

; (No fi le, s h o w user h o w to) 

; ( C h e c k for a T O file) 

; (No file, s h o w u s e r h o w to use ) 

I F NOT e x i s t s < f r o m > ; ( C h e c k if F R O M file d o e s n ' t exist) 
E C H O " T h e f r o m f i le y o u s e l e c t e d ; ( < f r o m > ) could n o t b e f o u n d . " 
E C H O " P l e a s e u s e t h e D I R o r L I S T c o m m a n d a n d try a g a i n . " 
S K I P DONE ; (Note : W e c a n S K I P out of an IF . ) 

E N D I F 

I F e x i s t s < t o > ; ( C h e c k if T O file exis ts . ) 
I F " < o > " EQ " 0 " ; (Did the u s e r s u p p l y " O " ) 

o n t h e l i n e ? 
c o p y f r o m < f r o m > t o < t o > 
E C H O " R e p l a c e d f i l e n a m e d < t o > w i t h a c o p y o f f i l e n a m e d < f r o m > " 
E C H O " R e q u e s t fu l f i l l ed . " 

E L S E 
ECHO " C o m m a n d w i l l o v e r w r i t e a n e x i s t i n g f i l e O N L Y i f ' 
ECHO " t h e 0 p a r a m e t e r i s s p e c i f i e d . " 
E C H O " R e q u e s t D e n i e d " 
S K I P u s a g e ; (Explain h o w to u s e this file) 

E N D I F 
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ELSE 
ECHO "copy from <from> to < to> . " 

ENDIF 
SKIP DONE 

LAB usage 
ECHO "cp: usage.. . ." 
ECHO "The following copy forms are supported:" 
ECHO " x cp FROM sourcefile TO destlnationfile" 
ECHO " x cp FROM sourcefile destinationfile" 
ECHO " x cp sourcefile TO destinationffle" 
ECHO " x cp sourcefile destinationfile" 
ECHO " x cp TO destinationfile FROM sourcefile" 
ECHO " x cp sourcefile destinationfile 0" 
ECHO " x cp FROM sourcefile TO destinationfile 0" 
ECHO " x cp 0 FROM sourcefile TO destinationfile" 
ECHO "where: x is short for EXECUTE; cp is the name o f 
ECHO "this command file, and "0" means 'overwrite existing file'." 

LAB DONE 

Example # 4 

The SKIP command allows only forward jumps. To create a loop structure 
within a command file, use EXECUTE iteratively. That is, use the EXECUTE 
command within the file itself to send execution backwards to a label. The 
following executable example illustrates looping. 

This file displays five messages: 

"This message prints once at the beginning, (parml, parm2)" 
"Loop number I." 
"Loop number II." 
"Loop number III." 
"This message prints once at the end. (parml, parm2)" 
.KEY parml,parm2, loopcnt, looplabel 
FAILAT 20 
IF NOT "<looplabel>" EQ "" ;(Called with label?) 

SKIP <looplabel> ;(Yes, then loop.) 
ENDIF 

ECHO "This message prints once ;(Start of loop) 
at the beginning. ( < p a r m l > , < p a r m 2 > ) " 
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L A B l s t - l o o p 
I F " < l o o p c n t > " EQ " I I I " 
S K I P l o o p e n d - < l o o p l a b e l > 

; (Are w e d o n e looping?) 
; (Yes , u n w i n d . ) 

E N D I F 

ECHO "Loop n u m b e r < l o o p c n t > I . " ; (Go " b a c k w a r d s " in this fi le.) 
E X E C U T E , l o o p . s a m p l e " < p a r m l > " " < p a r m 2 > " < l o o p c n t > I l s t - l o o p 

L A B l o o p e n d - < l o o p l a b e l > 
I F NOT " < l o o p c n t > " E Q " " 

S K I P E X I T 
E N D I F 

E C H O " T h i s m e s s a g e p r i n t s o n c e a t t h e e n d . [ < p a r m l > , < p a r m 2 > ) " 

L A B E X I T 

Format: F A I L A T < n > 
Template: F A I L A T " R C L I M " 

Purpose: T o instruct a c o m m a n d s e q u e n c e to fail if a p r o g r a m r e t u r n s an error 
c o d e greater t h a n or equal to this n u m b e r . 

Specification: 

C o m m a n d s indicate that t h e y h a v e failed in s o m e w a y b y se t t ing a re turn c o d e . 
A n o n z e r o re turn c o d e indicates that the c o m m a n d h a s f o u n d a n error of s o m e 
sort . A re turn c o d e greater t h a n or equal to a certain l imit ( the fail l imit) 
t e r m i n a t e s a s e q u e n c e of noninterac t ive c o m m a n d s (that is , t h e c o m m a n d s 
that y o u speci fy af ter R U N or in an E X E C U T E file). T h e re turn c o d e indicates 
h o w ser ious the error w a s , a n d is normal ly 5 , 10, or 20 . 

Y o u m a y u s e the F A I L A T c o m m a n d to alter this fail level f r o m its initial 
va lue of 10. If y o u increase the level , y o u indicate that certain c lasses of error 
s h o u l d n o t b e regarded as fatal , a n d that execut ion of s u b s e q u e n t c o m m a n d s 
m a y p r o c e e d after an error . T h e a r g u m e n t s h o u l d b e a posi t ive n u m b e r . T h e 
fail level is reset to the initial value of 10 o n exit f r o m the c o m m a n d s e q u e n c e . 

Y o u m u s t u s e F A I L A T before c o m m a n d s s u c h as IF to test to see if a 
c o m m a n d h a s fai led; o t h e r w i s e , the c o m m a n d s e q u e n c e t e r m i n a t e s b e f o r e 
execut ing t h e IF c o m m a n d . 

If y o u omit the a r g u m e n t , the current va lue of the fail level is d i sp layed . 

; (End of loop) 

FAILAT 

Examples: 

F A I L A T 2 5 
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T h e c o m m a n d s e q u e n c e only terminates be fore the e n d if a c o m m a n d s tops 
w i t h a re turn c o d e greater t h a n or equal to ( > = )25 . 

See also: IF , E X E C U T E , R U N , Q U I T 

FAULT 
Format: F A U L T [ < n > * ] 
Template: F A U L T " „ „ „ „ , " 
Purpose: T o display the m e s s a g e s corresponding to the fault codes y o u supply . 
Specification: 
A m i g a D O S looks u p the n u m b e r s a n d displays the corresponding m e s s a g e s . U p 
to ten m e s s a g e s m a y b e d isp layed. 

Examples: 

F A U L T 2 2 2 

displays t h e m e s s a g e for fault 222 . 

F A U L T 2 2 1 1 0 3 1 2 1 2 1 8 

displays the m e s s a g e s for faults 2 2 1 , 103 , 1 2 1 , a n d 218 . 

FILENOTE 
Format: F I L E N O T E [FILE] < f i l e > C O M M E N T < s t r i n g > 
Template: F I L E N O T E " F I L E / A , C O M M E N T / K " 
Purpose: T o at tach a c o m m e n t or a no t e to a file. 
Specification: 
F I L E N O T E ass igns a c o m m e n t to a speci f ied file. 

T h e k e y w o r d C O M M E N T int roduces a n opt ional c o m m e n t o f u p to 8 0 
charac ters . A c o m m e n t m a y b e m o r e t h a n o n e w o r d (that is , c o n t a i n spaces 
b e t w e e n charac ters ) . In this case , y o u m u s t enc lose the c o m m e n t w i t h i n d o u b l e 
q u o t e s ( " ) . 

A c o m m e n t is assoc ia ted wi th a part icular file. W h e n y o u e x a m i n e the file 
w i t h the c o m m a n d L I S T , the c o m m e n t a p p e a r s o n t h e l ine b e l o w : 

p r o g 3 0 r w e d T o d a y 1 1 : 0 7 : 3 3 
: v e r s i o n 3 . 2 - 2 3 - m a r - 8 5 

W h e n y o u create a n e w file, it d o e s not normal ly h a v e a c o m m e n t . If y o u 
overwr i te an exist ing file that h a s a c o m m e n t , t h e n the c o m m e n t is re ta ined 
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e v e n t h o u g h the c o n t e n t s of the file h a v e c h a n g e d . T h e c o m m a n d C O P Y c o p i e s 
a file. If a file w i t h a c o m m e n t is cop ied , the n e w file d o e s n o t h a v e t h e 
c o m m e n t f r o m the original a t tached to it a l t h o u g h the des t inat ion file m a y h a v e 
a c o m m e n t w h i c h is re ta ined . 

Examples: 

F I L E N O T E p r o g 2 C O M M E N T " V e r 3.3 2 6 - m a r - 8 5 " 

a t taches the c o m m e n t " V e r 3 . 3 2 6 - m a r - 8 5 " to p r o g r a m 2. 

See also: L I S T 

FORMAT 
Format: F O R M A T D R I V E < d r i v e n a m e > N A M E < s t r i n g > 
Template: F O R M A T " D R I V E / A / K , N A M E / A / K " 
Purpose: T o format a n d initialize a n e w 3 1/2-inch f loppy disk . 
Specification: 
T h e p r o g r a m formats a n e w f loppy disk in the m e t h o d required for A m i g a D O S . 
O n c e the disk is f o r m a t t e d , it is initialized a n d a s s i g n e d the n a m e y o u spec i fy . 
N o t i c e that y o u m u s t give b o t h the D R I V E a n d N A M E k e y w o r d s . T h e o n l y 
valid opt ions that y o u can give after the D R I V E k e y w o r d are DFO:, D F 1 : , 
D F 2 : , or D F 3 : . Y o u c a n t y p e a n y str ing after N A M E , b u t if y o u u s e s p a c e s , 
y o u m u s t enc lose the w h o l e str ing in d o u b l e q u o t e s ( " ) . 

W A R N I N G : F O R M A T formats a n d initializes a disk as a n e m p t y disk . If 
y o u u s e a disk that is n o t e m p t y , you' l l lose t h e prev ious c o n t e n t s of t h e 
disk. 

T h e n a m e a s s i g n e d s h o u l d b e u n i q u e . It m a y b e o n e to thirty charac ters in 
l e n g t h a n d c o m p o s e d of o n e or m o r e w o r d s separa ted b y s p a c e s . If t h e 
n a m e is m o r e t h a n o n e w o r d , y o u s h o u l d enc lose it in double q u o t e s . 

N o t e : It is n o t n e c e s s a r y to format a d isk if y o u are a b o u t to D I S K C O P Y to it. 

Examples: 

F O R M A T D R I V E dfO: N A M E " W o r k d i s k " 

formats a n d initializes the disk in drive " d f O " wi th the n a m e " W o r k d i s k " . 

See also: D I S K C O P Y , I N S T A L L , R E L A B E L 
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IF 
Format: I F [ N O T ] [ W A R N ] [ E R R O R ] [ F A I L ] [ < s t r > E Q < s t r > ] [ E X I S T S < n a m e > ] 
Template: IF " N O T / S , W A R N / S , E R R O R / S , F A I L / S , E Q / K , E X I S T S / K " 
Purpose: T o a l low condit ionals wi th in c o m m a n d s e q u e n c e s . 
Specification: 
Y o u can o n l y u s e this c o m m a n d in an E X E C U T E c o m m a n d file. If o n e or m o r e 
of the speci f ied condi t ions is sat isf ied, IF carries out all the fo l lowing c o m 
m a n d s unti l it f inds a c o r r e s p o n d i n g E N D I F or E L S E c o m m a n d ; o t h e r w i s e , if 
t h e condi t ions are not sat isf ied, it carries out w h a t e v e r fol lows a c o r r e s p o n d i n g 
E L S E c o m m a n d . ( E N D I F a n d E L S E are only useful in c o m m a n d s e q u e n c e s 
c o n t a i n i n g IF. ) E N D I F terminates an IF c o m m a n d ; E L S E provides an a l ternat ive 
if t h e I F condi t ions fail . N o t e that t h e condi t ions a n d c o m m a n d s in IF a n d 
E L S E c o m m a n d s can s p a n m o r e t h a n o n e line before their c o r r e s p o n d i n g 
E N D I F s . 

T h e fo l lowing table s h o w s s o m e of t h e w a y s y o u can u s e t h e I F , E L S E , a n d 
E N D I F c o m m a n d s : 

IF < c o n d i t i o n > 
< c o m m a n d > 
E N D I F 

IF < c o n d i t i o n > 
< c o m m a n d > 
E L S E 
< c o m m a n d > 
E N D I F 

IF < c o n d i t i o n > 
< c o m m a n d > 
IF < c o n d i t i o n > 
< c o m m a n d > 
E N D I F 
E N D I F 

N o t e that E L S E is opt ional a n d that n e s t e d IFs j u m p to the neares t E N D I F . 
E R R O R is only available if y o u set F A I L A T to greater t h a n 10. S imi lar ly , 

F A I L is o n l y available if y o u set F A I L A T to greater t h a n 20 . 

K e y w o r d 
N O T 
W A R N 
E R R O R 
F A I L 

< a > E Q < b > 

E X I S T S < f i l e > 

Funct ion 
reverses t h e result . 
sat isf ied if previous re turn c o d e > = 5 . 

> = 10. 
> = 20 . 

// // // // // // 

// // // // // // // // 

satisf ied if the text of a a n d b is 
identical (disregarding case) , 
sat isf ied if the file exists . 

Y o u can u s e IF E Q to detect an u n s e t p a r a m e t e r in a c o m m a n d file b y u s i n g 
t h e form: 

IF < a > EQ " " 



AMIGADOS COMMANDS 67 

Examples: 

IF EXISTS work/prog 
TYPE work/prog 
ELSE 
ECHO "file not found" 
ENDIF 

If the file " w o r k / p r o g " exists, then A m i g a D O S displays it. Otherwise , A m i g a D O S 
displays t h e m e s s a g e " f i le n o t f o u n d " a n d executes t h e next c o m m a n d in t h e 
c o m m a n d s e q u e n c e . 

IF ERROR 
SKIP errlab 
ENDIF 

If the p r e v i o u s c o m m a n d s t o p p e d wi th a re turn c o d e > = 10 , t h e n A m i g a D O S 
skips the c o m m a n d s e q u e n c e unt i l y o u def ine a label " e r r l a b " w i t h t h e L A B 
c o m m a n d . 

IF ERROR 
IF EXISTS fred 
ECHO "The file 'fred' exists, but an error occurred anyway." 
ENDIF 
ENDIF 

See also: F A I L A T , S K I P , L A B , E X E C U T E , Q U I T 

INFO 

Format: I N F O 
Template: I N F O 
Purpose: T o give in format ion about t h e fi l ing s y s t e m . 
Specification: 
T h e c o m m a n d displays a l ine of i n f o r m a t i o n a b o u t e a c h disk uni t . T h i s 
inc ludes the m a x i m u m size of the disk , t h e current u s e d a n d free s p a c e , 
t h e n u m b e r of soft disk errors that h a v e occurred , a n d the s ta tus of t h e 
disk . 

Examples: 

INFO 
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U n i t S i z e U s e d F r e e F u l l E r r s S t a t u s N a m e 
D F 1 : 8 8 0 K 2 1 7 5 6 0 % 0 R e a d / W r i t e T e s t - 6 
DFO: 8 8 0 K 1 0 8 1 6 7 7 6 1 % 0 R e a d / W r i t e A m i g a D O S C L I 

V o l u m e s a v a i l a b l e : 
T e s t - 6 [ M o u n t e d ] 
A m i g a D O S CLI [ M o u n t e d ] 

INSTALL 

Format: I N S T A L L [ D R I V E ] < d r i v e > 
Template: I N S T A L L " D R I V E / A " 
Purpose: T o m a k e a format ted disk bootab le . 
Specification: 
T h e p u r p o s e of t h e I N S T A L L c o m m a n d is to m a k e a disk bootab le (that is , y o u 
can u s e I N S T A L L to m a k e a disk that starts u p y o u r A m i g a ) . T o d o th is , y o u 
s imply t y p e t h e n a m e of the drive w h e r e y o u h a v e inser ted the disk tha t y o u 
w a n t to b e c o m e the boot (startup) disk. T h e r e are four poss ib le drive n a m e s : 
D F 0 : , D F 1 : , D F 2 : , a n d D F 3 : . 

Examples: 

I N S T A L L dfO: 

m a k e s the d isk in drive " d f O : " a bootab le disk. 

JOIN 

Format: J O I N < n a m e > < n a m e > [ < n a m e > * ] A S < n a m e > 
Template: J O I N " „ / „ „ „ „ „ „ A S / A / K " 
Purpose: T o c o n c a t e n a t e u p to 15 files to f o r m a n e w file. 
Specification: 
A m i g a D O S copies the speci f ied files in the order y o u give into t h e n e w 
fi le. N o t e that the n e w file c a n n o t h a v e the s a m e n a m e as a n y of t h e i n p u t 
f i les . 

Examples: 

J O I N p a r t i p a r t 2 A S t e x t f i l e 
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j o i n s t h e t w o files toge ther , p lac ing the result in " t e x t f i l e " . T h e t w o original f i les 
r e m a i n u n c h a n g e d , whi le " t e x t f i l e " conta ins a c o p y of " p a r t i " a n d a c o p y of 
" p a r t 2 " . 

LAB 
Format: L A B < s t r i n g > 
Template: L A B < t e x t > 
Purpose: T o i m p l e m e n t labels in c o m m a n d s e q u e n c e fi les. 
Specification: 
T h e c o m m a n d ignores a n y p a r a m e t e r s y o u give . U s e L A B to def ine a label 
" t e x t " that is l o o k e d for b y t h e c o m m a n d S K I P . 

Examples: 

LAB errlab 

def ines t h e label " e r r l a b " to w h i c h S K I P m a y j u m p . 

See also: S K I P , I F , E X E C U T E 

LIST 
Format: L I S T [ [ D I R ] < d i r > ] [ P | P A T < p a t > ] [ K E Y S ] [ D A T E S ] [ N O D A T E S ] [ T O 

< n a m e > ] [ S < s t r > ] [ S I N C E < d a t e > ] [ U P T O < d a t e > ] [ Q U I C K ] 
Template: L I S T " D I R , P = P A T / K , K E Y S / S , D A T E S / S , N O D A T E S / S , T O / K , S / K , 

S I N C E / K , U P T O / K , Q U I C K / S " 
Purpose: T o e x a m i n e a n d list speci f ied in format ion a b o u t a directory or file. 
Specification: 
If y o u do n o t speci fy a n a m e (the p a r a m e t e r D I R ) , L I S T displays t h e c o n t e n t s of 
the current directory. T h e first p a r a m e t e r LIST accepts is D I R . Y o u h a v e t h r e e 
o p t i o n s . D I R m a y b e a f i l ename, in w h i c h case LIST displays t h e file i n f o r m a 
t ion for that o n e file. S e c o n d l y , D I R m a y b e a directory n a m e . In this case L I S T 
displays file in format ion for files (and o ther directories) w i t h i n the speci f ied 
directory. Last ly , if y o u omit t h e D I R p a r a m e t e r , L I S T displays i n f o r m a t i o n 
a b o u t files a n d directories wi th in the current directory (for fur ther detai ls o n 
the current directory, see the C D c o m m a n d ) . 

N o t e : L I S T , unl ike D I R , does N O T sort the directory be fore displaying it. 
If n o o t h e r o p t i o n s are speci f ied, L I S T displays : 

file name size protection date time 
: comment 
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T h e s e f ields are d e f i n e d as fo l lows: 

file n a m e : 

size: 

protect ion: 

date and t ime : 

c o m m e n t : 

N a m e of file or directory. 

T h e size of the file in bytes . If there is n o t h i n g in the file, this 
field will state " e m p t y " . For directories this entry states " d i r " . 

This specif ies the access available for this file; r w e d indicates 
R e a d , W r i t e , E x e c u t e , a n d Dele te . 

T h e file creat ion date a n d t ime . 

Th is is the c o m m e n t placed o n the file u s i n g the F I L E N O T E 
c o m m a n d . N o t e that it is p r e c e d e d wi th a co lon (:). 

O p t i o n s avai lable : 
T O 

K E Y S 

D A T E S 

N O D A T E S 

S I N C E < d a t e > 

U P T O < d a t e > 

P < p a t > 

S < s t r > 

Q U I C K 

This specif ies the file (or device) to o u t p u t t h e file l ist ing to . If 
o m i t t e d , the o u t p u t g o e s to t h e current C L I w i n d o w . 

Disp lays t h e b lock n u m b e r of e a c h file h e a d e r or d i rec tory . 

Displays dates in the f o r m D D - M M M - Y Y (the defaul t u n l e s s 
y o u u s e Q U I C K ) . 

D o e s n o t display date a n d t ime informat ion . 

Displays only files last u p d a t e d o n or after < d a t e > . < d a t e > 
can b e in t h e f o r m D D - M M M - Y Y or a day n a m e in the last 
w e e k (for e x a m p l e , M O N D A Y ) or T O D A Y or Y E S T E R D A Y . 

Displays only files last u p d a t e d o n or b e f o r e < d a t e > . 

S e a r c h e s for files w h o s e n a m e s m a t c h < p a t > . 

S e a r c h e s for f i l enames conta in ing substr ing < s t r > . 

J u s t displays the n a m e s of files a n d directories (like t h e D I R 
c o m m a n d ) . 

Y o u can speci fy the r a n g e of f i l enames d isplayed in t w o w a y s . T h e s imples t 
w a y is to u s e t h e S k e y w o r d , w h i c h restricts t h e l ist ing to t h o s e files conta in ing 
t h e speci f ied substr ing . T o specify a m o r e compl ica ted search e x p r e s s i o n , u s e 
t h e P or P A T k e y w o r d . Th is is fo l lowed b y a pat tern that m a t c h e s as descr ibed 
b e l o w . 

A pat tern consis ts of a n u m b e r of special characters wi th special m e a n i n g s , 
a n d a n y o ther characters that m a t c h t h e m . 

T h e special characters are : ' ( ) ? % # | 

In order to r e m o v e the special effect of t h e s e characters , preface t h e m wi th ' . 
T h u s '? m a t c h e s ? a n d ' ' m a t c h e s ' . 
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? M a t c h e s a n y single character . 
% M a t c h e s the null str ing. 
# < p > M a t c h e s zero or m o r e occurrences of the p a t t e r n < p > . 
< p l > < p 2 > M a t c h e s a s e q u e n c e of pat tern < p l > fo l lowed b y < p 2 > . 
< p l > l < p 2 > M a t c h e s if e i ther pat tern < p l > or pa t tern < p 2 > m a t c h . 
() G r o u p s pat terns together . 

T h u s : 

L I S T P A T A # B C M a t c h e s A C A B C A B B C , a n d so for th . 
L I S T P A T A # ( B l C ) D M a t c h e s A D A B D A B C D , a n d so forth. 
L I S T P A T A ? B M a t c h e s A A B A B B A C B , a n d so forth. 
L I S T P A T A # ? B M a t c h e s A B A X X B A Z X Q B , a n d so for th . 
L I S T P A T ' ? # ? ' # M a t c h e s ? # ? A B # ? ? # # , a n d so forth 
L I S T P A T A ( B l % ) # C M a t c h e s A A B C A C C C , a n d so for th . 
L I S T P A T # ( A B ) M a t c h e s A B A B A B A B A B A B , a n d s o for th . 

Examples: 

L I S T 

displays in format ion a b o u t all the files a n d directories c o n t a i n e d in t h e current 
directory. F o r e x a m p l e , 

F i l e _ l 
F i l e 2 
F i l e . 3 
: c o m m e n t (notice that F i le .3 h a s a c o m m e n t ) 
F i l e 0 0 4 

L I S T w o r k S n e w 

displays in format ion a b o u t files in the directory " w o r k " w h o s e n a m e s c o n t a i n 
the text " n e w " . N o t e that L I S T S p r o d u c e s the r e s p o n s e : " A r g s n o g o o d for 
k e y " b e c a u s e there is an " S " directory. L I S T " s " will list this d irec tory 's 
c o n t e n t s . 

L I S T w o r k P n e w # ? ( x | y ) 

e x a m i n e s t h e directory " w o r k " , a n d displays in format ion a b o u t all files tha t 
start wi th t h e letters " n e w " a n d that e n d wi th e i ther " x " or " y " . 

L I S T Q U I C K TO o u t f i l e 



72 AMIGADOS USER'S MANUAL 

s e n d s j u s t the n a m e s , o n e on each l ine , to the file " o u t f i l e " . Y o u can t h e n edit 
t h e file a n d insert t h e c o m m a n d T Y P E at t h e b e g i n n i n g of each l ine . T h e n t y p e : 

E X E C U T E o u t f i l e 

to display the f i les . 

See also: D A T E , D I R , F I L E N O T E , P R O T E C T 

MAKEDIR 
Format: M A K E D I R < dir > 
Template: M A K E D I R "IA" 
Purpose: T o m a k e a n e w directory. 
Specification: 
M A K E D I R creates a directory wi th the n a m e y o u specify . T h e c o m m a n d o n l y 
creates o n e directory at a t i m e , so a n y directories o n t h e p a t h m u s t a l ready 
exist . T h e c o m m a n d fails if t h e directory or a file of the s a m e n a m e a lready 
exists in t h e directory a b o v e it in the h ierarchy . 

Examples: 

M A K E D I R t e s t s 

c reates a directory " t e s t s " in the current directory. 

M A K E D I R dfl :xyz 

creates a directory " x y z " in the root directory of disk " d f l " . 

M A K E D I R df l :xyz /abc 

creates a directory " a b c " in t h e p a r e n t directory " x y z " o n disk " d f l " . H o w e v e r , 
" x y z " m u s t exist for this c o m m a n d to w o r k . 

See also: D E L E T E 

NEWCLI 
Format: N E W C L I [ < w i n d o w > ] 
Template: N E W C L I " W I N D O W " 
Purpose: T o create a w i n d o w associated wi th a n e w interact ive C L I p r o c e s s . 
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Specification: 
A m i g a D O S creates a n e w CLI w i n d o w . T h e n e w w i n d o w b e c o m e s t h e cur
rent ly se lec ted p r o c e s s . T h e n e w w i n d o w h a s the s a m e set directory a n d 
p r o m p t s tr ing as t h e o n e w h e r e N E W C L I is e x e c u t e d . E a c h C L I w i n d o w is 
i n d e p e n d e n t , a l lowing separate input , output , a n d p r o g r a m execut ion . 

T o connec t the keyboard to y o u r n e w CLI , m o v e the m o u s e to point the cursor 
at t h e n e w w i n d o w , a n d press t h e left m o u s e b u t t o n ( that is , t h e Se lec t ion 
Button) . Y o u can point at any position on the w i n d o w w h e n selecting a n e w CLI . 

W h e n y o u give N E W C L I w i t h n o a r g u m e n t , A m i g a D O S creates a w i n d o w of 
s t a n d a r d size a n d posi t ion . T o c h a n g e the size of the w i n d o w , m o v e t h e m o u s e 
to po int t h e cursor at the b o t t o m r ight corner (sizing G a d g e t ) , a n d p r e s s t h e 
Se lec t ion B u t t o n . Y o u can t h e n c h a n g e t h e w i n d o w size . T o c h a n g e t h e pos i t ion 
of the w i n d o w , m o v e the m o u s e to the D r a g Bar , press t h e left m o u s e b u t t o n 
a n d m o v e t h e m o u s e to w h e r e y o u w a n t the w i n d o w . 

T o c u s t o m i z e a CLI w i n d o w , y o u can give an exact pos i t ion a n d size or e v e n 
a n e w title o n the title bar . T h e " w i n d o w " syntax to do this is as fo l lows : 

CON:x/y/width/height / t i t le 

w h e r e " C O N : " d e n o t e s a conso le w i n d o w , " x " a n d " y " are t h e c o o r d i n a t e s 
descr ib ing the w i n d o w ' s pos i t ion , " w i d t h " a n d " h e i g h t " are t h e size of t h e 
w i n d o w , a n d " t i t l e " is the str ing y o u w a n t o n the title bar . Y o u n e e d n o t speci fy 
a title s tr ing as it is opt ional , b u t y o u m u s t give the f inal s lash (/). All 
d i m e n s i o n s are in sc reen pixels . 

Examples: 

N E W C L I 

creates a n e w C L I process a n d m a k e s it t h e current C L I . 

N E W C L I C 0 N : 1 0 / 3 0 / 3 0 0 / 1 0 0 / m y C L I 

creates a n e w C L I at t h e pos i t ion 1 0 , 3 0 , of size 300 x 100 pixels , w i t h t h e title 
" m y C L l " . 

N E W C L I " C 0 N : 2 0 / 1 5 / 3 0 0 / 1 0 0 / m y o w n C L I " 

D o u b l e q u o t e s a l low t h e title to h a v e s p a c e s . F o r fur ther i n f o r m a t i o n o n t h e 
c o n s o l e d e v i c e , C O N : , see Sec t ion 1 .3 .6 , U n d e r s t a n d i n g D e v i c e N a m e s . 

Note : Unl ike a b a c k g r o u n d p r o c e s s created w i t h the R U N c o m m a n d , a 
N E W C L I p r o c e s s h a n g s a r o u n d after y o u h a v e created it. 

See also: E N D C L I , R U N 
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PROMPT 
Format: P R O M P T < p r o m p t > 
Template: P R O M P T " P R O M P T " 
Purpose: T o c h a n g e the p r o m p t in the current C L I . 
Specification: 
It y o u d o n o t g ive a p a r a m e t e r , t h e n A m i g o D O S resets t h e p r o m p t to t h e 
s t a n d a r d str ing ( " > " ) . O t h e r w i s e , the p r o m p t is set to the str ing y o u s u p p l y . 
A m i g a D O S also accepts o n e special character c o m b i n a t i o n ( % N ) . T h i s is d e m 
o n s t r a t e d in the e x a m p l e b e l o w . 

Examples: 

P R O M P T 

rese ts t h e current p r o m p t to " > " . 

P R O M P T " % N > " 

rese ts t h e current p r o m p t to " n > " , w h e r e n is t h e current p r o c e s s n u m b e r . 
A m i g a D O S interprets t h e special character c o m b i n a t i o n % N as t h e p r o c e s s 
n u m b e r . 

PROTECT 

Format: P R O T E C T [ F I L E ] < f i l e n a m e > [ F L A G S < s t a t u s > ] 
Template: P R O T E C T " F I L E , F L A G S / K " 
Purpose: T o set a fi le 's protec t ion s ta tus . 
Specification: 

P R O T E C T takes a file a n d sets its protec t ion s ta tus . 
T h e k e y w o r d F L A G S takes four opt ions : r e a d (r) , wri te (w) , delete (d) , a n d 

e x e c u t e (e) . T o speci fy these opt ions y o u t y p e an r, w , d, or e after t h e n a m e of 
t h e file. If y o u omit an opt ion , P R O T E C T a s s u m e s that y o u d o n o t require it. 
For i n s t a n c e , if y o u give all t h e opt ions except d, P R O T E C T e n s u r e s that y o u 
c a n n o t de le te the file. R e a d , wr i te , a n d delete can refer to a n y k i n d of f i le . 
A m i g a D O S only p a y s a t tent ion to the delete (d) f lag in the current re lease . 
U s e r s a n d u s e r p r o g r a m s , h o w e v e r , can set a n d test t h e s e f lags if t h e y w i s h . 

Examples: 

P R O T E C T p r o g l F L A G S r 
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sets the protec t ion status of p r o g r a m 1 as read only . 

P R O T E C T p r o g 2 r w d 

sets t h e protec t ion of p r o g r a m 2 as read/wri te/delete . 

See also: L I S T 

QUIT 

Format: Q U I T [ < r e t u r n c o d e > ] 
Template: Q U I T " R C " 

Purpose: T o exit f r o m a c o m m a n d s e q u e n c e wi th a g iven error c o d e . 

Specification: 

Q U I T reads t h r o u g h t h e c o m m a n d file a n d t h e n s tops wi th a r e t u r n c o d e . T h e 

default re turn c o d e is zero . 

Examples: 

Q U I T 

exits t h e current c o m m a n d s e q u e n c e . 

F A I L A T 3 0 
I F E R R O R 
Q U I T 2 0 
E N D I F 

If t h e last c o m m a n d w a s in error , this t e rminates t h e c o m m a n d s e q u e n c e 

w i t h re turn c o d e 20 . 

F o r m o r e o n c o m m a n d s e q u e n c e s , see the speci f icat ion for t h e E X E C U T E 

c o m m a n d earlier in this chapter . 

See also: E X E C U T E , I F , L A B , S K I P 

RELABEL 

Format: R E L A B E L [ D R I V E ] < drive > [ N A M E ] < n a m e > 
Template: R E L A B E L " D R I V E / A , N A M E / A " 
Purpose: T o c h a n g e t h e v o l u m e n a m e of a disk. 
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Specification: 

R E L A B E L c h a n g e s t h e v o l u m e n a m e of a disk to the < n a m e > y o u speci fy . 
V o l u m e n a m e s are set initially w h e n y o u format a disk. 

Examples: 

RELABEL dfl: "My other disk" 

See also: F O R M A T 

RENAME 
Format: R E N A M E [ F R O M ] < n a m e > [ T O [AS] < n a m e > 
Template: R E N A M E " F R O M / A , T O = A S / A " 
Purpose: T o r e n a m e a file or directory. 
Specification: 

R E N A M E r e n a m e s t h e F R O M file wi th the speci f ied T O n a m e . F R O M a n d T O 
m u s t b e f i l enames o n t h e s a m e disk . T h e F R O M n a m e m a y refer to a file or to a 
directory . If t h e f i l ename refers to a directory, R E N A M E leaves the c o n t e n t s of 
t h e directory u n c h a n g e d (that is , the directories a n d files wi th in that directory 
k e e p t h e s a m e c o n t e n t s a n d n a m e s ) . 

O n l y t h e n a m e of the directory is c h a n g e d w h e n y o u u s e R E N A M E . If y o u 
r e n a m e a direc tory , or if y o u u s e R E N A M E to give a file a n o t h e r directory 
n a m e (for e x a m p l e , r e n a m e :bill/letter as :mary/let ter) , A m i g a D O S c h a n g e s t h e 
pos i t ion of the directory, or file, in the fi l ing s y s t e m hierarchy . U s i n g R E N A M E 
is l ike c h a n g i n g t h e title of a file a n d t h e n m o v i n g it to a n o t h e r sec t ion or 
d r a w e r in the fi l ing cabinet . S o m e o t h e r s y s t e m s descr ibe the act ion as " m o v 
i n g " a file or directory. 

T h e R E N A M E c o m m a n d will n o t execute if t h e only c h a n g e is t h e " c a s e " of 
o n e or m o r e let ters . For e x a m p l e , 

RENAME fox to Fox 

d o e s n o t w o r k . 

N o t e : If y o u a l ready h a v e a file w i t h exact ly t h e s a m e n a m e a s t h e T O file, 
R E N A M E w o n ' t w o r k . Th is s h o u l d s top y o u f r o m overwri t ing y o u r files b y 
acc ident . 

Examples: 

RENAME work/progl AS :arthur/example 
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r e n a m e s the file " w o r k / p r o g l " as the file " a r t h u r / e x a m p l e " . T h e root directory 
m u s t conta in " a r t h u r " for this c o m m a n d to w o r k . 

RUN Atw-crf fa c- ^ 

Format: R U N < c o m m a n d > ^ 
Template: R U N c o m m a n d + c o m m a n d 
Purpose: T o e x e c u t e c o m m a n d s a s b a c k g r o u n d p r o c e s s e s . 
Specification: 
R U N creates a noninterac t ive C o m m a n d L i n e Interface (CLI) p r o c e s s a n d gives 
it the rest of t h e c o m m a n d line as input . T h e b a c k g r o u n d C L I e x e c u t e s t h e 
c o m m a n d s a n d t h e n deletes itself. 

T h e n e w C L I h a s t h e s a m e set directories a n d c o m m a n d stack size as t h e C L I 

w h e r e y o u called R U N . 
T o separate c o m m a n d s , type a p lug s ign ( + ) a n d p r e s s R E T U R N . R U N 

interprets the n e x t l ine after a + ( R E T U R N ) as a cont inuat ion of t h e s a m e 
c o m m a n d l ine. T h u s , y o u can m a k e u p a s ingle c o m m a n d l ine of several 
physical l ines that e a c h e n d with a plus s ign. 

R U N displays t h e process n u m b e r of the n e w l y created p r o c e s s . 

Examples: 

R U N COPY : t /0 P R T : + 
D E L E T E : t / 0 + 
ECHO " P r i n t i n g f i n i s h e d " 

pr ints the file " : t / 0 " b y c o p y i n g it to the l ine pr inter device , de le tes it, t h e n 

displays the g iven m e s s a g e . 

R U N E X E C U T E c o m s e q 

executes in t h e b a c k g r o u n d all the c o m m a n d s in the file " c o m s e q " . 

SEARCH 

Format: S E A R C H [ F R O M ] < n a m e > | < p a t > [ S E A R C H ] < s t r i n g > [ALL] 
Template: S E A R C H " F R O M , S E A R C H / A , A L L / S " 
Purpose: T o look for a text str ing y o u specify in all the files in a directory. 
Specification: 
S E A R C H looks t h r o u g h all the files in the specif ied directory, a n d a n y files in 
subdirector ies if y o u speci fy A L L . S E A R C H displays a n y l ine tha t c o n t a i n s t h e 
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text y o u speci f ied as S E A R C H . It a lso displays the n a m e of t h e file current ly 
b e i n g s e a r c h e d . 

Y o u can also replace the directory F R O M wi th a pat tern . (See the c o m m a n d 
L I S T for a full descr ipt ion of pat terns . ) If y o u use a pa t te rn , S E A R C H only 
looks t h r o u g h files that m a t c h the specif ied pat tern . T h e n a m e m a y also 
conta in directories speci f ied as a pat tern . 

A m i g a D O S l o o k s for e i ther u p p e r or l o w e r case of the s e a r c h s tr ing. N o t e 
that y o u m u s t place quota t ion m a r k s a r o u n d a n y text conta in ing a space . 

A s u s u a l , to a b a n d o n t h e c o m m a n d , p r e s s C T R L - C , the a t t en t ion f lag. T o 
a b a n d o n t h e search of the current file a n d cont inue o n to the next f i le, if a n y , 
p r e s s C T R L - D . 

Examples: 

S E A R C H S E A R C H v f l a g 

s e a r c h e s t h r o u g h t h e files in the current directory looking for t h e text " v f l a g " . 

S E A R C H dfO: " H a p p y d a y " A L L 

l o o k s for fi les conta in ing the text " H a p p y d a y " o n t h e ent ire d isk " d f O : " . 

S E A R C H t e s t - # ? v f l a g 

looks for the text " v f l a g " in all files in the current directory starting wi th " t e s t - " . 

SKIP 
Format: S K I P < l a b e l > 
Template: S K I P " L A B E L " 
Purpose: T o p e r f o r m a j u m p in a c o m m a n d s e q u e n c e . 
Specification: 
Y o u u s e S K I P in c o n j u n c t i o n wi th L A B . (See L A B for detai ls . ) S K I P reads 
t h r o u g h t h e c o m m a n d file looking for a label y o u d e f i n e d w i t h L A B , w i t h o u t 
execut ing a n y c o m m a n d s . 

Y o u c a n u s e S K I P e i ther w i t h or w i t h o u t a label ; w i t h o u t o n e , it f inds t h e 
n e x t u n n a m e d L A B c o m m a n d . W i t h o n e , it a t t e m p t s to f ind a L A B def in ing a 
label , as speci f ied. L A B m u s t b e the first i tem o n a l ine of t h e file. If S K I P d o e s 
n o t f ind the label y o u speci f ied, the s e q u e n c e te rminates a n d A m i g a D O S 
displays t h e fo l lowing m e s s a g e : 

l a b e l " < l a b e l > " n o t f o u n d b y S k i p 
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S K I P only j u m p s forward in the c o m m a n d s e q u e n c e . 

Examples: 

S K I P 

skips to the n e x t L A B c o m m a n d w i t h o u t a n a m e fol lowing it. 

I F E R R O R 

S K I P e r r l a b 

E N D I F 

If the last c o m m a n d s t o p p e d wi th a re turn code > = 2 0 , this s e a r c h e s for t h e 
label " e r r l a b " later in t h e c o m m a n d file. 

F A I L A T 1 0 0 
A S S E M t e x t 
I F E R R O R 
S K I P E R R O R 
E N D I F 
L I N K 
S K I P DONE 
L A B E R R O R 
ECHO " E r r o r d o i n g A s s e m " 
L A B DONE 

E C H O " N e x t c o m m a n d p l e a s e " 

See also: E X E C U T E , L A B , I F , F A I L A T , Q U I T 

SORT 

Format: S O R T [ F R O M ] < n a m e > [ [ T O ] < n a m e > ] [ C O L S T A R T < n > ] 
Template: S O R T " F R O M / A , T O / A , C O L S T A R T / K " 
Purpose: T o sort s imple fi les. 
Specification: 
This c o m m a n d is a very s imple sort p a c k a g e . Y o u can u s e S O R T to sort files 
a l t h o u g h it i sn ' t fast for large fi les, a n d it c a n n o t sort files that d o n ' t fit into 
m e m o r y . 

Y o u speci fy the source as F R O M , a n d t h e sorted result g o e s to t h e file T O . 
S O R T a s s u m e s that F R O M is a n o r m a l text file w h e r e each l ine is separa ted 
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with a carriage re turn . Each l ine in the file is sor ted into increas ing a lphabet ic 
o rder w i t h o u t d is t inguishing b e t w e e n u p p e r a n d lo we r cases . 

T o alter this in a very l imited w a y , u s e t h e C O L S T A R T k e y w o r d to speci fy 
t h e first c o l u m n w h e r e the c o m p a r i s o n is to take place . S O R T t h e n c o m p a r e s 
the characters o n the l ine f r o m the specif ied start ing posi t ion to the e n d ; if t h e 
l ines still m a t c h af ter th is , t h e n t h e r e m a i n i n g c o l u m n s f r o m t h e first to j u s t 
b e f o r e the c o l u m n speci f ied as C O L S T A R T are inc luded in the c o m p a r i s o n . 

N o t e : T h e initial s tack size ( that is , 4000 bytes ) is only suitable for smal l files 
of less t h a n 200 l ines or so . If y o u w a n t to sort larger f i les , y o u m u s t u s e t h e 
S T A C K c o m m a n d to increase the stack size; h o w m u c h y o u s h o u l d increase the 
size is part skill a n d part g u e s s w o r k . 

W A R N I N G : T h e A m i g a will c rash if S T A C K is too smal l . If y o u are n o t 
sure , it is be t ter to overes t imate the a m o u n t y o u n e e d . 

Examples: 

SORT text TO sorted-text 

sorts each l ine of in format ion in " t e x t " a lphabet ical ly a n d places t h e resul t in 
" s o r t e d - t e x t " . 

SORT index TO sorted-index COLSTART 4 

sorts t h e file " i n d e x " , w h e r e each record conta ins the p a g e n u m b e r in the first 
three c o l u m n s a n d the index entry o n the rest of the l ine , a n d p u t s t h e o u t p u t 
in " s o r t e d - i n d e x " sorted b y t h e index entry , a n d m a t c h i n g i n d e x entr ies sor ted 
b y p a g e n u m b e r . 

See also: X , S T A C K 

STACK 

Format: S T A C K [ < n > ] 
Template: S T A C K " S I Z E " 
Purpose: T o display or set the stack size for c o m m a n d s . 
Specification: 
W h e n y o u r u n a p r o g r a m , it u s e s a certain a m o u n t of stack s p a c e . In m o s t 
c a s e s , t h e initial s tack s ize , 4000 b y t e s , is suff icient , b u t y o u can alter it u s i n g 
t h e S T A C K c o m m a n d . T o do th is , y o u type S T A C K fo l lowed b y the n e w stack 



AMIGADOS COMMANDS 81 

v a l u e . Y o u speci fy the value of the stack size in b y t e s . S T A C K a lone displays 
t h e current ly set s tack size. 

T h e only c o m m a n d that y o u w o u l d normal ly n e e d to alter the s tack size for 
is the S O R T c o m m a n d . Recurs ive c o m m a n d s s u c h as D I R n e e d a n i n c r e a s e d 
s tack if y o u u s e t h e m o n a directory s tructure m o r e t h a n a b o u t six levels d e e p . 

W A R N I N G : T h e only indicat ion that y o u h a v e r u n out of s tack is that t h e 
A m i g a c rashes ! If y o u are n o t sure , it is be t ter to overes t imate the a m o u n t 
y o u n e e d . 

Examples: 

S T A C K 

displays t h e current stack s ize . 

S T A C K 8 0 0 0 

sets the s tack to 8000 b y t e s . 

See also: R U N , S O R T 

STATUS 
Format: S T A T U S [ < p r o c e s s > ] [ F U L L ] [ T C B ] [ S E G S ] [ C L I | A L L ] 
Template: S T A T U S " P R O C E S S , F U L L / S , T C B / S , S E G S / S , C L I = A L L / S " 
Purpose: T o display in format ion a b o u t the current ly exist ing C L I p r o c e s s e s . 
Specification: 
S T A T U S a lone lists t h e n u m b e r s of the C L I p r o c e s s e s a n d t h e p r o g r a m r u n n i n g 
in e a c h . 

P R O C E S S specif ies a process n u m b e r a n d only gives in format ion a b o u t that 
p r o c e s s . O t h e r w i s e , in format ion is d isp layed about all p r o c e s s e s . 

F U L L = S E G S + T C B + C L I 
S E G S displays the n a m e s of the sec t ions o n t h e s e g m e n t list of e a c h p r o c e s s . 
T C B displays in format ion a b o u t the priority, s tacks ize , a n d global vec tor s ize 

of each p r o c e s s . 

F o r fur ther detai ls on s tack a n d global vec tor s ize , see the A m i g a D O S 
T e c h n i c a l R e f e r e n c e in this b o o k . 

C L I identi f ies C o m m a n d Line Interface p r o c e s s e s a n d displays t h e sec t ion 
n a m e ( s ) of the current ly loaded c o m m a n d (if a n y ) . 
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Examples: 

S T A T U S 

displays br ief in format ion a b o u t all p r o c e s s e s . 

S T A T U S 4 F U L L 

displays full in format ion about process 4 . 

TYPE 

Format: T Y P E [ F R O M ] < n a m e > [ [ T O ] < n a m e > ] [ O P T N|H] 
Template: T Y P E " F R O M / A , T O , O P T / K " 
Purpose: T o t y p e a text file or to type a file out as h e x a d e c i m a l n u m b e r s . 
Specification: 
T O indicates the o u t p u t file that y o u specify; if y o u omit th is , o u t p u t is to t h e 
current o u t p u t s t r e a m , w h i c h m e a n s , in m o s t cases , that t h e o u t p u t g o e s to t h e 
current w i n d o w . 

T a b s that y o u h a v e g iven in the file are e x p a n d e d . H o w e v e r , tabs are n o t 
t reated as special b y T Y P E ; t h e conso le driver p r o c e s s e s t h e m . T o interrupt 
o u t p u t , p r e s s C T R L - C . T o s u s p e n d output , press the space bar or type a n y 
o t h e r character . T o r e s u m e output , press R E T U R N or C T R L - X . 

O P T speci f ies an opt ion to T Y P E . T h e first opt ion to T Y P E is " n " , w h i c h 
inc ludes l ine n u m b e r s in the output . 

T h e s e c o n d opt ion y o u can give T Y P E is " h . " U s e the " h " opt ion to wri te out 
e a c h w o r d of the F R O M file as a h e x n u m b e r . 

Examples: 

T Y P E w o r k / p r o g 

displays the file " w o r k / p r o g " . 

T Y P E w o r k / p r o g OPT n 

d isplays t h e file " w o r k / p r o g " w i t h l ine n u m b e r s . 

T Y P E o b j / p r o g OPT h 

displays t h e c o d e s tored in " o b j / p r o g " in h e x a d e c i m a l . 
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WAIT 
Format: W A I T < n > [ S E C | S E C S ] [ M I N | M I N S ] [ U N T I L < t i m e > ] 
Template: W A I T " , S E C = S E C S / S , M I N = M I N S / S , U N T I L / K " 
Purpose: T o wai t for the speci f ied t ime . 
Specification: 
Y o u can u s e W A I T in c o m m a n d s e q u e n c e s or after R U N to wai t for a certa in 
per iod , or to wait unti l a certain t ime of day. U n l e s s y o u speci fy o t h e r w i s e , t h e 
wai t ing t ime is o n e s e c o n d . 

T h e p a r a m e t e r s h o u l d b e a n u m b e r , speci fy ing the n u m b e r of s e c o n d s (or 
m i n u t e s , if M I N S is g iven) to wait . 

U s e the k e y w o r d U N T I L to wai t unti l a specific t ime of day , g iven in t h e 
format H H : M M . 

Examples: 

W A I T 

wai ts 1 s e c o n d . 

W A I T 1 0 M I N S 

wai ts 10 m i n u t e s . 

W A I T U N T I L 2 1 : 1 5 

wai ts unt i l quarter past n ine at n ight . 

WHY 

Format: W H Y 
Template: W H Y 
Purpose: T o explain w h y the previous c o m m a n d failed. 
Specification: 
Usual ly w h e n a c o m m a n d fails the screen displays a brief m e s s a g e that s o m e 
th ing w e n t w r o n g . Th is typically inc ludes t h e n a m e of the file (if that w a s the 
p r o b l e m ) , b u t d o e s n o t go into a n y m o r e detail . For e x a m p l e , the c o m m a n d 

COPY fred TO * 

m i g h t fail a n d display t h e m e s s a g e 
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Cant open fred 

This could h a p p e n for a n u m b e r of r e a s o n s — f o r e x a m p l e , " f r e d " m i g h t a l ready 
b e a directory, or there m i g h t n o t b e e n o u g h space o n the disk to o p e n t h e fi le, 
or it m i g h t b e a read-only disk. C O P Y m a k e s n o dist inct ion b e t w e e n t h e s e 
c a s e s , b e c a u s e usual ly t h e u s e r k n o w s w h a t is w r o n g . H o w e v e r , i m m e d i a t e l y 
af ter y o u c o m e across a c o m m a n d that h a s fai led, y o u can t y p e W H Y a n d p r e s s 
R E T U R N to display a m u c h fuller m e s s a g e , descr ib ing in detail w h a t w e n t 
w r o n g . 

Examples: 

T Y P E D F O : 
cant open DFO: 
W H Y 
Last command failed because object not of required type 

W H Y gives y o u a h i n t a b o u t w h y y o u r c o m m a n d fai led. T Y P E D F O : fai led 
b e c a u s e A m i g a D O S w o n ' t let y o u type a device . 

See also: F A U L T 

2.2 AmigaDOS Developer's Commands 

ALINK 

Format: A L I N K [ [ F R O M | R O O T ] < f i l e n a m e > [ , < f i l e n a m e > * | + < f i l e n a m e * ] ] 
[TO < n a m e > ] [ W I T H < n a m e > ] [ L I B R A R Y | L I B < n a m e > ] [ M A P 
< m a p > ] [ X R E F < n a m e > ] [ W I D T H < n > ] 

Template: A L I N K " F R O M = R O O T , T O / K , W I T H / K , V E R / K , L I B R A R Y = L I B / K , 
M A P / K , X R E F / K , W I D T H / K " 

Purpose: T o l ink toge ther sect ions of c o d e into a n executable file. 
Specification: 
A L I N K ins t ruc ts A m i g a D O S to l ink fi les t o g e t h e r . It a l so h a n d l e s a u t o 
mat ic l ibrary re ferences a n d bui lds overlay fi les. T h e o u t p u t f r o m A L I N K 
is a file l o a d e d b y the loader a n d r u n u n d e r the over lay s u p e r v i s o r , if 
r equi red . 

F o r detai ls a n d a full specif icat ion of the A L I N K c o m m a n d , see C h a p t e r 4 of 
t h e AmigaDOS Developer's Manual in this b o o k . 
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Examples: 

A L I N K a + b + c TO o u t p u t 

l inks the files " a " , " b " , a n d " c " , p r o d u c i n g an o u t p u t file " o u t p u t " . 

ASSEM 

Format: A S S E M [ P R O G | F R O M ] < p r o g > [ - 0 < c o d e > ] [ - V < v e r > ] [ - L < l i s t i n g > ] 
[-E] [-C|OPT < o p t > ] [ - I < d i r l i s t > ] 

Template: A S S E M " P R O G = F R O M / A , - 0 / K , - V / K , - L / K , - H / K , - E / K , - C = O P T / K , - I / K " 
Purpose: T o a s s e m b l e a p r o g r a m in M C 6 8 0 0 0 a s s e m b l y l a n g u a g e . 
Specification: 
A S S E M a s s e m b l e s p r o g r a m s in M C 6 8 0 0 0 a s s e m b l y l a n g u a g e . S e e C h a p t e r 3 of 
t h e AmigaDOS Developer's Manual in this b o o k for detai ls . 

P R O G is the source file. 
- O is t h e ob jec t file ( that is , b inary o u t p u t f rom t h e a s s e m b l e r ) . 
- V is t h e file for m e s s a g e s . (Unless y o u specify -V, m e s s a g e s g o to t h e 

terminal . ) 
-L is the l ist ing file. 
-C specif ies opt ions to the assembler . 
- H is a h e a d e r file w h i c h can b e read as if inser ted at t h e f ront of the 

source (like I N C L U D E in the source i tself) . 
-I sets u p a list of directories to b e s e a r c h e d for inc luded fi les. 
-E is t h e file that receives t h e " e q u a t e s " direct ive ( E Q U ) a s s i g n m e n t s 

f r o m y o u r source . Y o u u s e -E to g e n e r a t e a h e a d e r file c o n t a i n i n g 
t h e s e direct ives . 

T h e o p t i o n s y o u can speci fy wi th O P T or -C are as fo l lows: 

S p r o d u c e a s y m b o l table d u m p as part of the ob jec t f i le . 
X p r o d u c e a cross -re ference file. 
W < s i z e > set w o r k s p a c e to < s i z e > . 

Examples: 

ASSEM prog.asm TO prog.obj 

a s s e m b l e s the source p r o g r a m in " p r o g . a s m " , p lac ing t h e resul t in t h e file 
" p r o g . o b j " . It wr i tes a n y error m e s s a g e s to the terminal , b u t d o e s n o t p r o d u c e 
a n y a s s e m b l y l isting. 
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A S S E M p r o g . a s m TO p r o g . o b j - h s l i b - 1 p r o g - l i s t 

a s s e m b l e s the s a m e p r o g r a m to the s a m e output , b u t inc ludes the file " s l i b " in 
t h e a s s e m b l y , a n d places an a s s e m b l y l ist ing in the file " p r o g - l i s t " . 

A S S E M f o o . a s m -o foo .ob j o p t w 8 0 0 0 

a s s e m b l e s a very small p r o g r a m . 

DOWNLOAD 

Template: D O W N L O A D " F R O M / A , T O / A " 
Purpose: T o d o w n l o a d p r o g r a m s to the A m i g a . 
Specification: 
T h e c o m m a n d D O W N L O A D d o w n l o a d s p r o g r a m s wri t ten o n a n o t h e r c o m 
p u t e r (for e x a m p l e , a S u n ) to the A m i g a . 

T o u s e D O W N L O A D , y o u m u s t h a v e a Bi l lBoard. T h e n , to d o w n l o a d y o u r 
l inked load file f r o m t h e S u n to the A m i g a , y o u type o n t h e S u n : 

b i n l o a d -p & 

(this only n e e d s to b e d o n e o n c e ) , t h e n type o n the A m i g a : 

d o w n l o a d < s u n f i l e n a m e > < a m i g a f i l e n a m e > 

(Before y o u b o o t y o u r S u n , y o u m u s t m a k e sure that b o t h t h e Bi l lBoard a n d 
A m i g a are a l ready o n a n d p o w e r e d u p , o t h e r w i s e t h e y w o n ' t b e r e c o g n i z e d b y 
t h e S u n . ) T h e < s u n f i l e n a m e > b y c o n v e n t i o n s h o u l d e n d w i t h .Id. O n c e 
y o u ' v e d o n e th is , to r u n the p r o g r a m , y o u t y p e the < a m i g a f i l e n a m e > . 

N o t e that the c o m m a n d " b i n l o a d " is n o t an A m i g a D O S c o m m a n d . Y o u u s e 
b in load o n a S u n to load files in b inary for d o w n l o a d i n g to y o u r A m i g a . 

N o t e that D O W N L O A D always accesses files o n the S u n relative to t h e 
directory in w h i c h b in load w a s s tarted. If y o u c a n n o t r e m e m b e r t h e directory 
in w h i c h b i n l o a d w a s s tar ted, y o u m u s t speci fy the full n a m e . T o s top b in load 
o n the S u n , y o u can do a " p s " a n d t h e n a " k i l l " o n its P I D . N o t e that the soft 
rese t of t h e c o m p u t e r tells b in load to write a m e s s a g e to its s tandard o u t p u t 
( the default b e i n g the w i n d o w w h e r e it s tarted) . If D O W N L O A D h a n g s , press 
C T R L - C to kill it. 

C h a p t e r 1 of t h e AmigaDOS Developer's Manual in this b o o k descr ibes in detail 
h o w to d o w n l o a d p r o g r a m s f r o m an I B M P C to A m i g a , f r o m the S u n to t h e 
A m i g a , a n d e v e n gives s o m e hints o n h o w to d o w n l o a d f r o m u n s u p p o r t e d 
c o m p u t e r s . 
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Examples: 

b l n l o a d -p & 

d o w n l o a d t e s t . l d t e s t . 

or 

d o w n l o a d /usr7fred/DOS/test . ld t e s t 

t h e n t y p e t h e fo l lowing: 

t e s t 

T h e s e c o m m a n d s d o w n l o a d t h e s p e c i f i e d S u n f i l e n a m e s to t h e A m i g a 
f i l enames . 

READ 
Template: R E A D " T O / A , S E R I A L / S " 
Purpose: R E A D reads data f r o m the parallel port or serial l ine a n d s tores it in 

a f i le . 
Specification: 
T h e c o m m a n d R E A D l istens to the parallel port a n d expects a s t r e a m of 
h e x a d e c i m a l characters . If y o u press t h e S E R I A L switch , R E A D l i s tens , i n s t e a d , 
to t h e serial l ine. E a c h h e x pair is s tored as a byte in m e m o r y . R E A D r e c o g n i z e s 
Q as the h e x s t r e a m terminator . R E A D also recognizes the A S C I I digits 0 - 9 a n d 
the capital letters A t h r o u g h F . R E A D ignores s p a c e s , n e w l ines , a n d tabs . Y o u 
m u s t s e n d a n A S C I I h e x digit for every n ibble , a n d y o u m u s t h a v e a n e v e n 
n u m b e r of n ibbles . W h e n the s t ream is c o m p l e t e , R E A D wri tes t h e b y t e s f r o m 
m e m o r y to the disk file y o u specif ied. 

N o t e : Y o u can u s e this c o m m a n d to t ransfer b inary or text f i les . 

W A R N I N G 1 : Be careful w h e n R E A D i n g to the s a m e file twice . R E A D 
overwri tes the original c o n t e n t s t h e s e c o n d t ime . 

W A R N I N G 2 : Y o u m a y lose characters if y o u u s e h i g h b a u d rates w i t h 
the serial c o n n e c t i o n . 

Examples: 

R E A D TO dfO:new 
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R E A D s to t h e file " d f O : n e w " f r o m the parallel port . 

R E A D n e w S E R I A L 

R E A D s to t h e file " n e w " f r o m the serial l ine . 

2.3 AmigaDOS Commands Quick Reference Card 

User's Commands 

File Utilities 

r 
<> 
C O P Y 

D E L E T E 
D I R 
E D 
E D I T 
F I L E N O T E 

J O I N 
L I S T 

M A K E D I R 
P R O T E C T 
R E N A M E 
S E A R C H 
S O R T 
T Y P E 

c o m m e n t character . 
direct c o m m a n d input a n d o u t p u t respect ive ly . 
copies o n e file to a n o t h e r or copies all t h e files f r o m o n e 
directory to a n o t h e r . 
deletes u p to 10 files or directories . 
s h o w s f i l enames in a directory. 
en ters a screen editor for text f i les. 
en ters a l ine b y l ine editor . 
a t taches a no te w i t h a m a x i m u m of 80 characters to a speci f ied 
file. 
c o n c a t e n a t e s u p to 15 files to f o r m a n e w file. 
e x a m i n e s a n d displays detai led in format ion a b o u t a file or 
directory. 
creates a directory w i t h a speci f ied n a m e , 
sets a fi le 's protect ion status , 
r e n a m e s a file or directory. 
looks for a speci f ied text str ing in all the files of a directory, 
sorts s imple f i les . 
types a file to the screen that y o u can opt ional ly speci fy as 
text or h e x . 

CLI Control 
B R E A K sets a t tent ion flags in a g iven process . 
C D sets a current directory and/or drive. 
E N D C L I e n d s an interact ive CLI process . 
N E W C L I c reates a n e w interact ive C L I p r o c e s s . 
P R O M P T c h a n g e s the p r o m p t in the current CLI . 
R U N executes c o m m a n d s as b a c k g r o u n d p r o c e s s e s . 
S T A C K displays or sets t h e stack size for c o m m a n d s . 
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S T A T U S d isplays in format ion about t h e C L I p r o c e s s e s current ly in 
ex is tence . 

W H Y expla ins w h y a previous c o m m a n d fai led. 

Command Sequence Control 
E C H O displays the m e s s a g e speci f ied in a c o m m a n d a r g u m e n t . 
E X E C U T E executes a file of c o m m a n d s . 
F A I L A T fails a c o m m a n d s e q u e n c e if a p r o g r a m r e t u r n s a n error c o d e 

greater t h a n or equal to this n u m b e r . 
IF tests speci f ied act ions w i t h i n a c o m m a n d s e q u e n c e . 
L A B de f ines a label (see S K I P ) . 
Q U I T exits f r o m a c o m m a n d s e q u e n c e wi th a g iven error c o d e . 
S K I P j u m p s forward to L A B in a c o m m a n d s e q u e n c e (see L A B ) . 
W A I T wai ts for , or unti l , a speci f ied t i m e . 

System and Storage Management 
A S S I G N ass igns a logical device n a m e to a filing s y s t e m directory. 
D A T E d isplays or sets t h e s y s t e m date a n d time. 
D I S K C O P Y copies the c o n t e n t s of o n e entire f loppy disk to a n o t h e r . 
F A U L T displays m e s s a g e s c o r r e s p o n d i n g to suppl ied fault or error 

c o d e s . 
F O R M A T formats a n d initializes a n e w 3V2-inch f loppy disk . 
I N F O g ives in format ion about the fi l ing s y s t e m . 
I N S T A L L m a k e s a f o r m a t t e d d i s k b o o t a b l e . 
R E L A B E L c h a n g e s t h e v o l u m e n a m e of a disk. 

Developer's Commands 

Development System 
A L I N K l inks sec t ions of c o d e in to a file for execut ion ( see J O I N ) . 
A S S E M a s s e m b l e s M C 6 8 0 0 0 l a n g u a g e . 
D O W N L O A D d o w n l o a d s p r o g r a m s to the A m i g a . 
R E A D r eads in format ion f r o m t h e parallel por t or serial l ine a n d 

stores it in a file. 



Chapter 3 

ED—The Screen Editor 

This c h a p t e r descr ibes h o w to u s e t h e screen editor E D . Y o u can u s e this 
p r o g r a m to alter or create text f i les. 

3 .1 In t roduc ing E D 
3 .2 I m m e d i a t e C o m m a n d s 
3 . 2 . 1 C u r s o r Contro l 
3 . 2 . 2 I n s e r t i n g T e x t 
3 . 2 . 3 De le t ing Text 
3 . 2 . 4 Scrol l ing 
3 . 2 . 5 R e p e a t i n g C o m m a n d s 
3 . 3 E x t e n d e d C o m m a n d s 
3 . 3 . 1 P r o g r a m C o n t r o l 
3 . 3 . 2 B lock C o n t r o l 
3 . 3 . 3 M o v i n g t h e C u r r e n t C u r s o r Posi t ion 
3 . 3 . 4 S e a r c h i n g a n d E x c h a n g i n g 
3 . 3 . 5 Al ter ing Text 
3 . 3 . 6 R e p e a t i n g C o m m a n d s 
Q u i c k R e f e r e n c e C a r d 

3.1 Introducing ED 
Y o u can u s e the editor E D to create a n e w file or to alter an existing o n e . Y o u dis
play text o n the screen, a n d y o u can scroll it vertically or horizontally, as required. 

E D accepts the fo l lowing templa te : 

E D " F R O M / A , S I Z E / K " 

F o r e x a m p l e , to call E D , y o u type 

E D f r e d 
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E D m a k e s an a t t e m p t to o p e n the file y o u h a v e specif ied as " f r e d " ( that is , t h e 
F R O M file) , a n d if this s u c c e e d s , t h e n E D reads the file into m e m o r y a n d 
displays t h e first l ines o n the screen . O t h e r w i s e , E D provides a b l a n k s c r e e n , 
r e a d y for t h e addit ion of n e w informat ion . T o alter the text buf fer that E D u s e s 
to ho ld the fi le, y o u speci fy a suitable value after t h e S I Z E k e y w o r d , for 
e x a m p l e , 

ED fred SIZE 45000 

T h e initial size is b a s e d o n the size of the file y o u edit , wi th a m i n i m u m of 
4 0 , 0 0 0 b y t e s . 

Note : Y o u c a n n o t edit every k i n d of file wi th E D . F o r e x a m p l e , E D d o e s n o t 
a c c e p t s o u r c e fi les c o n t a i n i n g b i n a r y c o d e . T o edit files s u c h a s t h e s e , y o u 
s h o u l d u s e t h e editor E D I T . 

W A R N I N G : E D a lways a p p e n d s a l inefeed e v e n if t h e file d o e s n o t e n d 
wi th o n e . 

W h e n E D is r u n n i n g , the b o t t o m l ine of the screen is a m e s s a g e area a n d 
c o m m a n d l ine . Error m e s s a g e s a p p e a r h e r e a n d r e m a i n unti l y o u g ive a n o t h e r 
E D c o m m a n d . 

E D c o m m a n d s fall into t w o categor ies : 

• i m m e d i a t e c o m m a n d s 
• e x t e n d e d c o m m a n d s 

Y o u u s e i m m e d i a t e c o m m a n d s in i m m e d i a t e m o d e ; y o u u s e e x t e n d e d 
c o m m a n d s in ex tended m o d e . E D is a lready in i m m e d i a t e m o d e w h e n y o u 
start edi t ing. T o e n t e r e x t e n d e d m o d e , y o u press the E S C k e y . T h e n , af ter 
E D h a s e x e c u t e d t h e c o m m a n d l ine , it r e t u r n s automat ica l ly to i m m e d i a t e 
m o d e . 

In i m m e d i a t e m o d e , E D executes c o m m a n d s r ight a w a y . Y o u speci fy an 
i m m e d i a t e c o m m a n d wi th a s ingle k e y or control k e y c o m b i n a t i o n . T o indicate 
a contro l k e y c o m b i n a t i o n , y o u press a n d ho ld d o w n t h e C T R L k e y w h i l e y o u 
t y p e t h e g iven letter , so that C T R L - M , for e x a m p l e , m e a n s h o l d d o w n C T R L 
whi le y o u t y p e M . 

In e x t e n d e d m o d e , a n y t h i n g y o u t y p e a p p e a r s o n the c o m m a n d l ine . E D 
d o e s n o t execute c o m m a n d s unti l y o u f inish the c o m m a n d l ine. Y o u m a y t y p e 
a n u m b e r of e x t e n d e d c o m m a n d s o n a s ingle c o m m a n d l ine . Y o u m a y also 
g r o u p a n y c o m m a n d s toge ther a n d e v e n get E D to repeat t h e m automat ica l ly . 
M o s t i m m e d i a t e c o m m a n d s h a v e a m a t c h i n g e x t e n d e d vers ion . 
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E D a t t e m p t s to k e e p t h e screen u p to da te . H o w e v e r , if y o u e n t e r a fur ther 
c o m m a n d w h i l e it is a t t e m p t i n g to r e d r a w t h e display, E D e x e c u t e s t h e c o m 
m a n d at o n c e a n d u p d a t e s the display w h e n there is t ime . T h e current l ine is 
a lways d i sp layed first a n d is a lways u p to date . 

3.2 Immediate Commands 
T h i s sect ion descr ibes t h e type of c o m m a n d s that E D executes i m m e d i a t e l y . 
I m m e d i a t e c o m m a n d s deal wi th t h e fo l lowing: 

• cursor contro l 
• text inser t ion 
• text delet ion 
• text scrol l ing 
• repet i t ion of c o m m a n d s 

3.2.1 Cursor Control 
T o m o v e t h e cursor o n e posi t ion in a n y direct ion, y o u press t h e appropr ia te 
cursor contro l k e y . If the cursor is o n t h e r ight h a n d e d g e of t h e sc reen , E D 
scrolls t h e text to t h e left to m a k e t h e rest of t h e text vis ible . E D scrolls 
vert ical ly a l ine at a t ime a n d hor izonta l ly ten characters at a t ime . Y o u c a n n o t 
m o v e t h e cursor off t h e top or b o t t o m of the fi le, or off the left h a n d e d g e of 
t h e text . 

C T R L - ] , that is , C T R L a n d t h e square c los ing bracket " ] " takes t h e cursor to 
t h e r ight h a n d e d g e of the current l ine u n l e s s the cursor is a l ready there . W h e n 
t h e cursor is a l ready at the r ight h a n d e d g e , C T R L - ] m o v e s it b a c k to the left 
h a n d e d g e of t h e l ine . T h e text is scrol led hor izonta l ly , if required . In a s imilar 
f a s h i o n , C T R L - E places t h e cursor at t h e start of the first l ine o n t h e sc reen 
u n l e s s t h e cursor is a l ready there . If the cursor is a l ready t h e r e , C T R L - E p laces 
it at t h e e n d of t h e last l ine o n the screen . 

C T R L - T takes the cursor to t h e start of the next w o r d . C T R L - R takes the 
cursor to t h e space fo l lowing the previous w o r d . In t h e s e t w o c a s e s , the text is 
scrol led vertically or hor izonta l ly , as required . 

T h e T A B k e y m o v e s the cursor to the n e x t tab pos i t ion , w h i c h is a mul t ip le 
of t h e tab set t ing (initially 3 ) . It does N O T insert T A B characters in to t h e f i le . 

3.2.2 Inserting Text 
W h i l e in i m m e d i a t e m o d e , E D is also in I N S E R T m o d e so a n y ordinary 
charac ters y o u t y p e will b e inser ted at t h e current cursor pos i t ion . E D h a s n o 
type-over m o d e . T o replace a w o r d or l ine, y o u m u s t delete t h e des i red 
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c o n t e n t s a n d insert n e w in format ion in its p lace . A n y letter that y o u t y p e in 
i m m e d i a t e m o d e a p p e a r s at t h e current cursor posi t ion u n l e s s the l ine is too 
long ( there is a m a x i m u m of 255 characters in a l ine) . If y o u try to m a k e a l ine 
l o n g e r t h a n the m a x i m u m limit , E D re fuses to a d d a n o t h e r charac ter a n d 
displays t h e fo l lowing m e s s a g e : 

Line too long 

H o w e v e r , o n shor ter l ines , E D m o v e s a n y characters to the r ight of t h e 
cursor to m a k e r o o m for t h e n e w text . If t h e l ine e x c e e d s t h e size of t h e s c r e e n , 
t h e left h a n d e n d of t h e l ine d i sappears f r o m v i e w . T h e n E D redisplays t h e e n d 
of t h e l ine b y scroll ing t h e text hor izontal ly . If y o u m o v e t h e cursor b e y o n d the 
e n d of t h e l ine , for e x a m p l e , w i t h t h e T A B or cursor control k e y s , E D inser ts 
s p a c e s b e t w e e n the e n d of the l ine a n d a n y n e w character y o u insert . 

T o split the current l ine at the cursor a n d g e n e r a t e a n e w l ine , press R E 
T U R N . If the cursor is at the e n d of a l ine , E D creates a n e w b l a n k l ine after t h e 
current o n e . Al ternat ive ly , y o u press C T R L - A to g e n e r a t e a b l a n k l ine af ter t h e 
current o n e , w i t h n o split o f the current l ine tak ing p lace . I n e i ther c a s e , t h e 
cursor a p p e a r s o n t h e n e w l ine at the pos i t ion indicated b y t h e left m a r g i n 
(initially, c o l u m n o n e ) . 

T o e n s u r e that E D gives a carriage re turn automat ica l ly at a certa in pos i t ion 
o n the s c r e e n , y o u can set u p a r ight m a r g i n . O n c e y o u h a v e d o n e th is , 
w h e n e v e r y o u t y p e a l ine that e x c e e d s that m a r g i n , E D e n d s t h e l ine b e f o r e t h e 
last w o r d a n d m o v e s the w o r d a n d the cursor d o w n o n t o a n e w l ine . T h i s is 
cal led " w o r d w r a p . " (Note that if y o u h a v e a l ine wi th n o s p a c e s , E D w o n ' t 
k n o w w h e r e to b r e a k t h e " w o r d " a n d t h e automat i c m a r g i n c a n n o t w o r k 
proper ly . ) In detai l , if y o u type a character a n d the cursor is at t h e e n d of t h e 
l ine a n d at t h e r ight m a r g i n pos i t ion , t h e n E D automat ica l ly g e n e r a t e s a n e w 
l ine . U n l e s s t h e character y o u t y p e d w a s a s p a c e , E D m o v e s d o w n t h e hal f 
c o m p l e t e d w o r d at t h e e n d of the l ine to the n e w l y g e n e r a t e d l ine . H o w e v e r , if 
y o u insert s o m e text w h e n the cursor is N O T at t h e e n d of a l ine ( that is , w i t h 
text a l ready to the r ight of the cursor ) , t h e n set t ing a r ight m a r g i n d o e s n o t 
w o r k . Initially, the right m a r g i n is set u p at c o l u m n 79 . Y o u can turn off, or 
" d i s a b l e " , t h e r ight m a r g i n w i t h t h e E X c o m m a n d . (For fur ther detai ls o n 
se t t ing m a r g i n s , see Sec t ion 3 . 3 . 1 , " P r o g r a m C o n t r o l " . ) 

If y o u t y p e s o m e text in the w r o n g case (for e x a m p l e , in l o w e r case i n s t e a d of 
u p p e r case ) , y o u c a n correct it w i t h C T R L - F , T o d o th is , y o u m o v e t h e c u r s o r to 
p o i n t at t h e letter y o u w a n t to c h a n g e a n d t h e n press C T R L - F . If t h e let ter is in 
l o w e r case , C T R L - F flips the letter into u p p e r case . O n the o t h e r h a n d , if t h e 
let ter is in u p p e r c a s e , C T R L - F flips it into l o w e r c a s e . H o w e v e r , if t h e cursor 
po in ts at s o m e t h i n g that is n o t a let ter (for e x a m p l e , a space or s y m b o l ) , 
C T R L - F d o e s n o t h i n g to it. 

C T R L - F n o t only flips le t ters ' cases but it also m o v e s the cursor o n e place to 
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t h e r ight (and it m o v e s the cursor e v e n if there is n o case to f l ip) . S o that , after 
y o u h a v e c h a n g e d t h e case of a letter wi th C T R L - F , the cursor m o v e s r ight to 
p o i n t at the next character . If t h e n e x t character is a letter , y o u can press 
C T R L - F again to c h a n g e its case ; y o u can t h e n repeat the c o m m a n d unti l y o u 
h a v e c h a n g e d all t h e let ters o n t h e l ine . (Note tha t if y o u c o n t i n u e to p r e s s 
C T R L - F after the last letter o n the l ine , the cursor k e e p s m o v i n g r ight e v e n 
t h o u g h t h e r e is n o t h i n g left to c h a n g e . ) For e x a m p l e , if y o u h a d the l ine 

T h e W a l r u s a n d t h e C a r p e n t e r w e r e w a l k i n g h a n d i n h a n d 

a n d y o u k e p t C T R L - F p r e s s e d d o w n , t h e l ine w o u l d b e c o m e 

t h e w a l r u s a n d t h e c a r p e n t e r w e r e w a l k i n g h a n d i n h a n d 

O n the o t h e r h a n d , the fo l lowing l ine: 

I F < f i l e > < = x 

b e c o m e s 

i f < F I L E > < = X 

w h e r e t h e let ters c h a n g e case a n d the s y m b o l s r e m a i n the s a m e . 

3.2.3 Deleting Text 
T h e B A C K S P A C E k e y dele tes t h e character to the left of t h e cursor a n d m o v e s 
the cursor o n e pos i t ion left u n l e s s it is at the b e g i n n i n g of a l ine . E D scrolls t h e 
text , if r equi red . T h e D E L k e y dele tes the character at t h e current cursor 
pos i t ion w i t h o u t m o v i n g the cursor . A s wi th a n y dele t ion , charac ters r e m a i n 
i n g o n t h e l ine shift b a c k , a n d text that w a s invisible b e y o n d t h e r ight h a n d 
e d g e of t h e sc reen b e c o m e s vis ible . 

T h e act ion of C T R L - O d e p e n d s o n t h e character at the cursor . If this charac
ter is a s p a c e , t h e n C T R L - O de le tes all s p a c e s u p to t h e n e x t n o n s p a c e 
charac ter o n the l ine . O t h e r w i s e , it de le tes characters f r o m t h e cursor , a n d 
m o v e s text left , unt i l a space occurs . 

C T R L - Y de le tes all characters f r o m the cursor to the e n d of t h e l ine . 
C T R L - B dele tes t h e entire current l ine . Y o u m a y u s e e x t e n d e d c o m m a n d s to 

de le te b locks of text . 
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3.2.4 Scrolling 
B e s i d e s vertically scroll ing o n e l ine at a t ime b y m o v i n g t h e cursor to t h e e d g e 
of t h e sc reen , y o u can vertically scroll the text 12 l ines at a t ime w i t h t h e contro l 
k e y s C T R L - U a n d C T R L - D . 

C T R L - D m o v e s the cursor to prev ious l ines , whi le scrol l ing the text d o w n ; 
C T R L - U scrolls the text u p a n d m o v e s the cursor to l ines fur ther o n in t h e f i le . 

C T R L - V re f reshes the entire sc reen , w h i c h is useful if a n o t h e r p r o g r a m 
b e s i d e s t h e editor alters the screen . H o w e v e r , in typical u s e , m e s s a g e s f r o m 
o t h e r p r o c e s s e s a p p e a r in the w i n d o w b e h i n d the editor w i n d o w . 

3.2.5 Repeating Commands 
T h e editor r e m e m b e r s a n y e x t e n d e d c o m m a n d l ine y o u t y p e . T o e x e c u t e this 
se t of e x t e n d e d c o m m a n d s again at a n y t i m e , press C T R L - G . In this w a y , y o u 
can set u p a search c o m m a n d as an e x t e n d e d c o m m a n d . If t h e first o c c u r r e n c e 
of a s tr ing is n o t the o n e y o u n e e d , p r e s s C T R L - G to repeat the search . Y o u can 
set u p a n d execute c o m p l e x sets of edit ing c o m m a n d s m a n y t i m e s . 

N o t e : W h e n y o u give an e x t e n d e d c o m m a n d as a c o m m a n d g r o u p wi th a 
repet i t ion c o u n t , E D r e p e a t s t h e c o m m a n d s in the g r o u p that n u m b e r of t i m e s 
e a c h t ime y o u press C T R L - G . S e e the next sect ion for m o r e detai ls o n e x t e n d e d 
c o m m a n d s . 

3.3 Extended Commands 

This sect ion descr ibes t h e c o m m a n d s available to y o u in e x t e n d e d m o d e . T h e s e 
c o m m a n d s cover : 

• p r o g r a m contro l 
• b lock control 
• m o v e m e n t 
• search ing text 
• e x c h a n g i n g text 
• al ter ing text 
• inser t ing text 

T o e n t e r e x t e n d e d c o m m a n d m o d e , press the E S C k e y . S u b s e q u e n t i n p u t 
t h e n a p p e a r s o n the c o m m a n d l ine at the b o t t o m of the sc reen . Y o u can correct 
m i s t a k e s wi th B A C K S P A C E in t h e n o r m a l w a y . T o te rminate t h e c o m m a n d 
l ine , press e i ther E S C or R E T U R N . If y o u press E S C , the edi tor r e m a i n s in 
e x t e n d e d m o d e after execut ing the c o m m a n d l ine . O n t h e o t h e r h a n d , if y o u 
press R E T U R N , it reverts to i m m e d i a t e m o d e . T o leave the c o m m a n d l ine 
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e m p t y , j u s t press R E T U R N after p r e s s i n g E S C to go b a c k to i m m e d i a t e m o d e . 
I n this c a s e , E D r e t u r n s to i m m e d i a t e c o m m a n d m o d e . 

E x t e n d e d c o m m a n d s cons is t of o n e or t w o let ters , wi th u p p e r a n d lo we r case 
c o n s i d e r e d t h e s a m e . Y o u can give mult iple c o m m a n d s o n t h e s a m e c o m m a n d 
l ine b y s e p a r a t i n g t h e m w i t h a semico lon . C o m m a n d s are s o m e t i m e s fo l lowed 
b y an a r g u m e n t , s u c h as a n u m b e r or a str ing. A str ing is a s e q u e n c e of let ters 
i n t r o d u c e d a n d t e r m i n a t e d b y a del imiter , w h i c h is a n y character except le t ters , 
n u m b e r s , s p a c e , semico lon , or brackets . T h u s , val id str ings m i g h t b e : 

/happy/ 
!23 feet! 
•.Hello!: " W 

M o s t i m m e d i a t e c o m m a n d s h a v e a c o r r e s p o n d i n g e x t e n d e d vers ion . S e e 
the Table of E x t e n d e d C o m m a n d s at t h e e n d of this chapter for a c o m p l e t e 
list. 

3.3.1 Program Control 
T h i s sec t ion provides a specif icat ion of t h e p r o g r a m control c o m m a n d s X 
(eXi t ) , Q ( Q u i t ) , S A ( S A v e ) , U ( U n d o ) , S H ( S H o w ) , S T (Se t T a b ) , S L a n d S R 
(Set Lef t a n d Set R ight ) , a n d E X ( E X t e n d ) . 

T o instruct t h e edi tor to exit , y o u u s e t h e c o m m a n d X. Af ter y o u h a v e g i v e n 
t h e exi t c o m m a n d , E D wri tes o u t t h e text it i s h o l d i n g in m e m o r y to t h e 
o u t p u t , or des t inat ion file a n d t h e n te rminates . If y o u look at this f i le, y o u can 
see that all t h e c h a n g e s y o u m a d e are there . 

E D a l so wr i tes a t e m p o r a r y b a c k u p to : T / E D - B A C K U P . T h i s b a c k u p file 
r e m a i n s unt i l y o u exit f r o m E D aga in , at w h i c h t ime , E D overwri tes t h e file 
w i t h a n e w b a c k u p . 

T o get out of the editor w i t h o u t k e e p i n g a n y c h a n g e s , y o u u s e t h e Q 
c o m m a n d . W h e n y o u u s e Q , E D terminates immedia te ly w i t h o u t wri t ing to the 
buf fe r a n d discards a n y c h a n g e s y o u h a v e m a d e . B e c a u s e of this , if y o u h a v e 
a l tered the c o n t e n t s of the fi le, E D asks y o u to conf i rm that y o u really w a n t to 
quit . 

A fur ther c o m m a n d lets y o u to take a " s n a p s h o t " c o p y of t h e file w i t h o u t 
c o m i n g out of E D . This is the S A c o m m a n d . S A saves the text to a n a m e d file 
or , in t h e a b s e n c e of a n a m e d file, to the current file. F o r e x a m p l e , 

SA !:doc/savedtext! 

or 

SA 
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S A is part icularly useful in geographica l areas sub jec t to p o w e r fai lure or 
surge . 

Hint : S A fo l lowed b y Q is equivalent to t h e X c o m m a n d . 
If y o u m a k e a n y al terat ions b e t w e e n the S A a n d the Q c o m m a n d s , t h e 

fo l lowing m e s s a g e a p p e a r s : 

Edits will be lost—type Y to confirm: 

If y o u h a v e m a d e n o a l terat ions , E D quits i m m e d i a t e l y w i t h t h e c o n t e n t s of 
y o u r source file u n c h a n g e d . S A is also useful b e c a u s e it a l lows y o u to speci fy a 
f i l ename o t h e r t h a n the current o n e . It is therefore poss ib le to m a k e copies at 
di f ferent s tages a n d place t h e m in dif ferent files or director ies . 

T o u n d o the last c h a n g e , y o u u s e t h e U c o m m a n d . T h e edi tor m a k e s a c o p y 
of t h e l ine the cursor is o n , a n d t h e n it modi f ies this c o p y w h e n e v e r y o u a d d or 
de le te charac ters . E D p u t s t h e c h a n g e d c o p y b a c k into t h e file w h e n y o u m o v e 
the cursor off t h e current l ine (ei ther b y cursor control , or b y de le t ing or 
inser t ing a l ine) . E D also replaces the c o p y w h e n it p e r f o r m s a n y scrol l ing 
e i ther vertically or hor izonta l ly . T h e U c o m m a n d discards t h e c h a n g e d c o p y 
a n d u s e s t h e old vers ion of t h e current l ine ins tead . 

W A R N I N G : E D does n o t u n d o a l ine dele t ion. O n c e y o u h a v e m o v e d 
f r o m t h e current l ine , the U c o m m a n d c a n n o t fix t h e m e s s y o u h a v e g o t 
yourse l f in to . 

T o s h o w t h e current state of the edi tor , y o u u s e t h e S H c o m m a n d . T h e 
sc reen displays in format ion s u c h as the va lue of tab s t o p s , current m a r g i n s , 
b lock m a r k s , a n d t h e n a m e of t h e file b e i n g edi ted . 

T a b s are initially set at every three c o l u m n s . T o c h a n g e t h e current se t t ing of 
tabs , y o u u s e t h e S T c o m m a n d fo l lowed b y a n u m b e r " n " , w h i c h sets tabs at 
e v e r y " n " c o l u m n . 

T o set the left m a r g i n a n d r ight m a r g i n , y o u u s e the S L a n d S R c o m m a n d s , 
again fo l lowed b y a n u m b e r indicat ing t h e c o l u m n posi t ion . T h e left m a r g i n 
s h o u l d n o t b e set b e y o n d the w i d t h of the screen . 

T o e x t e n d m a r g i n s , y o u u s e the E X c o m m a n d . O n c e y o u h a v e g i v e n E X , E D 
takes n o a c c o u n t of the r ight m a r g i n o n the current l ine . O n c e y o u m o v e the 
cursor f r o m t h e current l ine , E D turns the marg ins o n again . 

3.3.2 Block Control 
T o m o v e , insert , or delete text , y o u u s e the b lock control c o m m a n d s descr ibed 
in this sect ion. 

Y o u c a n ident i fy a b lock of text wi th t h e BS (Block Start) a n d B E (Block E n d ) 
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c o m m a n d s . T o d o th is , m o v e the cursor to a n y w h e r e o n t h e first l ine that 
y o u w a n t in the b lock a n d give the B S c o m m a n d . T h e n , m o v e t h e cursor to the 
last l ine that y o u w a n t in t h e b lock , u s i n g the cursor control c o m m a n d s or a 
search c o m m a n d , a n d give the B E c o m m a n d to m a r k the e n d of t h e b lock . 

N o t e : O n c e y o u h a v e def ined a b lock wi th B S a n d B E , if y o u m a k e A N Y 
c h a n g e to t h e text , the start a n d e n d of t h e b lock b e c o m e u n d e f i n e d o n c e m o r e . 
T h e o n l y except ion to this is if y o u u s e IB (Insert B lock) . 

T o ident i fy o n e l ine as the current b lock , m o v e to the l ine y o u w a n t , p r e s s 
E S C , a n d t y p e : 

B S ; B E 

T h e current l ine t h e n b e c o m e s t h e current b lock . 
N o t e : Y o u c a n n o t start or f inish a b lock in the middle of a l ine . T o d o th is , 

y o u m u s t first split the l ine b y press ing R E T U R N . 
O n c e y o u have identi f ied a block, y o u can m o v e a copy of it into a n o t h e r part 

of t h e file w i t h the IB ( Insert Block) c o m m a n d . W h e n y o u give the IB c o m 
m a n d , E D inser ts a c o p y of t h e b lock i m m e d i a t e l y after t h e current l ine . Y o u 
c a n insert m o r e t h a n o n e c o p y of the b lock , as it r e m a i n s d e f i n e d unti l y o u 
c h a n g e t h e text , or de le te t h e b lock . 

T o dele te a b lock , y o u u s e the D B (Delete Block) c o m m a n d . D B dele tes t h e 
b lock of text y o u d e f i n e d wi th t h e B S a n d B E c o m m a n d s . H o w e v e r , w h e n y o u 
h a v e de le ted t h e b lock , the b lock start a n d e n d va lues b e c o m e u n d e f i n e d . T h i s 
m e a n s that y o u C A N N O T delete a b lock a n d t h e n insert a c o p y of it (DB 
f o l l o w e d b y IB) ; h o w e v e r , y o u c a n inser t a c o p y of t h e b lock a n d t h e n de le te 
t h e b lock (IB fo l lowed b y D B ) . 

Y o u can also u s e b lock m a r k s to r e m e m b e r a place in a file. T h e S B ( S h o w 
Block) c o m m a n d rese ts t h e sc reen w i n d o w o n t h e file s o tha t t h e first l ine in 
t h e b lock is at t h e top of t h e screen . 

T o wri te a b lock to a n o t h e r file, y o u u s e the W B c o m m a n d (Write B lock) . 
T h i s c o m m a n d t a k e s a s tr ing that r e p r e s e n t s a f i l ename. F o r e x a m p l e , 

WB !:doc/example! 

wri tes the c o n t e n t s of the b lock to the file " e x a m p l e " in t h e directory " : d o c " . 
R e m e m b e r : if y o u u s e t h e f i lename-divider s lash (/) to separate directories a n d 
f i les , y o u s h o u l d n o t u s e s lash as a del imiter . E D t h e n creates a file wi th the 
n a m e that y o u speci f ied, poss ib ly des t roying a previous file wi th that n a m e , 
a n d finally wri tes the buffer to it. 

T o insert a file into t h e current file, y o u u s e the IF c o m m a n d ( Insert Fi le) . E D 
r e a d s into m e m o r y the file wi th the n a m e y o u gave as the a r g u m e n t str ing to 
IF , at t h e p o i n t immedia te ly fo l lowing the current l ine. F o r e x a m p l e , 
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IF !:doc/example! 

inser ts t h e file :doc/example into the current file b e g i n n i n g i m m e d i a t e l y af ter 
t h e current l ine . 

3.3.3 Moving the Current Cursor Position 
T h e c o m m a n d T m o v e s the cursor to the top of t h e fi le, so that t h e first l ine in 
the file is t h e first l ine o n the screen . T h e B c o m m a n d m o v e s t h e cursor to t h e 
b o t t o m of the file, so that t h e last l ine in t h e file is t h e b o t t o m l ine o n t h e 
sc reen . 

T h e c o m m a n d s N a n d P m o v e the cursor to t h e start of the n e x t l ine a n d 
prev ious l ine , respect ive ly . T h e c o m m a n d s C L a n d C R m o v e t h e cursor o n e 
place to t h e left or o n e place to t h e r ight , whi le C E places t h e cursor at t h e e n d 
of t h e current l ine , a n d C S places it at t h e start . 

T h e c o m m a n d M m o v e s the cursor to a specif ic l ine. T o m o v e , y o u type M 
fo l lowed b y the l ine n u m b e r of t h e l ine y o u w a n t as the n e w current l ine . F o r 
e x a m p l e , 

M 5 0 3 

m o v e s the cursor to t h e five h u n d r e d a n d third l ine in the f i le . T h e M 
c o m m a n d is a quick w a y of reaching a k n o w n posit ion in y o u r file. Y o u can , for 
i n s t a n c e , m o v e to the correct l ine in y o u r file b y g iving a repeat c o u n t to t h e N 
c o m m a n d , b u t it is m u c h s lower . 

3.3.4 Searching and Exchanging 
Alternat ive ly y o u can m o v e t h e screen w i n d o w to a part icular contex t wi th t h e 
c o m m a n d F (Find) fo l lowed b y a str ing that r e p r e s e n t s t h e text to b e loca ted . 
T h e search starts at o n e place b e y o n d t h e current cursor pos i t ion a n d c o n t i n u e s 
f o r w a r d t h r o u g h the file. If the str ing is f o u n d , the cursor a p p e a r s at t h e start 
of t h e located s t r ing . T h e str ing m u s t b e in q u o t e s (or o t h e r de l imi ters " / " , 
" ! " , a n d so o n ) . In order for a m a t c h to occur the str ings m u s t b e of t h e s a m e 
c a s e , u n l e s s t h e U C c o m m a n d is u s e d (see b e l o w ) . 

T o search b a c k w a r d t h r o u g h the text , y o u u s e t h e c o m m a n d B F ( B a c k w a r d 
Find) in t h e s a m e w a y as F . B F f inds the last occurrence of t h e str ing b e f o r e t h e 
current cursor pos i t ion . (That is , B F looks for the str ing to the left o f t h e cursor 
a n d t h e n t h r o u g h all the l ines b a c k to the b e g i n n i n g of the file.) T o f ind t h e 
earl iest o c c u r r e n c e , y o u u s e T (Top-of-f i le) fo l lowed b y F . T o f ind the last 
o c c u r r e n c e , y o u u s e B (Bottom-of-f i le) fo l lowed b y B F . 

T h e E ( E x c h a n g e ) c o m m a n d takes t w o s t r ings s e p a r a t e d w i t h de l imi ter char 
acters a n d e x c h a n g e s t h e first str ing for the last . S o , for e x a m p l e , 
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E /wombat/zebra/ 

w o u l d c h a n g e t h e n e x t occurrence of the text " w o m b a t " to " z e b r a " . T h e edi tor 
starts search ing for the first str ing at the current cursor pos i t ion a n d c o n t i n u e s 
t h r o u g h t h e file. Af ter the e x c h a n g e is c o m p l e t e d , t h e cursor m o v e s to t h e e n d 
of the e x c h a n g e d text . 

Y o u can speci fy e m p t y str ings b y typing t w o del imiters wi th n o t h i n g b e t w e e n 
t h e m . If the first , or " s e a r c h " , s tr ing is e m p t y , t h e edi tor inser ts t h e s e c o n d 
s tr ing at the current cursor pos i t ion . If the s e c o n d str ing is e m p t y , t h e n e x t 
o c c u r r e n c e of t h e s e a r c h str ing is e x c h a n g e d for n o t h i n g ( that i s , t h e s e a r c h 
str ing is de le ted) . 

N o t e : E D ignores marg in set t ings whi le y o u are e x c h a n g i n g text . 
T h e E Q c o m m a n d ( E x c h a n g e a n d Q u e r y ) is a variant o n t h e E c o m m a n d . 

W h e n y o u u s e E Q , E D asks y o u w h e t h e r y o u w a n t t h e e x c h a n g e to take p lace . 
Th is is useful w h e n y o u w a n t t h e e x c h a n g e to take place in s o m e c i r cum
s t a n c e s , b u t n o t in o t h e r s . F o r e x a m p l e , after typing 

EQ /wombat/zebra/ 

t h e fo l lowing m e s s a g e 

Exchange? 

a p p e a r s o n t h e c o m m a n d l ine. If y o u r e s p o n d wi th an N , t h e n t h e cursor 
m o v e s pas t t h e search str ing; o t h e r w i s e , if y o u type Y , t h e c h a n g e takes p lace 
as n o r m a l . Y o u usual ly only give E Q in repea ted g r o u p s . 

T h e search a n d e x c h a n g e c o m m a n d s usual ly m a k e a dis t inct ion b e t w e e n 
u p p e r a n d l o w e r case whi le m a k i n g the search . T o tell all s u b s e q u e n t s e a r c h e s 
n o t to m a k e a n y dist inct ion b e t w e e n u p p e r a n d lo we r case , y o u u s e t h e U C 
c o m m a n d . O n c e y o u h a v e g iven U C , t h e search str ing " w o m b a t " m a t c h e s 
" W o m b a t " , " W O M B A T " , " W o M b A t " , a n d so o n . T o h a v e E D dis t inguish 
b e t w e e n u p p e r a n d l ower case aga in , y o u u s e L C . 

3.3 .5 Altering Text 
Y o u c a n n o t u s e the E c o m m a n d to insert a n e w l ine into the text . Y o u u s e t h e I 
a n d A c o m m a n d s ins tead . Fo l low the I c o m m a n d (Insert before) w i t h a s tr ing 
tha t y o u w a n t to m a k e into a n e w l ine . E D inserts this n e w l ine b e f o r e t h e 
current l ine . F o r e x a m p l e , 

I /Insert this BEFORE the current line/ 
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inser ts the s tr ing " I n s e r t this B E F O R E the current l i n e " as a n e w , separa te l ine 
B e f o r e t h e l ine c o n t a i n i n g t h e cursor . Y o u u s e t h e A c o m m a n d ( insert Af ter ) in 
the s a m e w a y except that E D inser ts the n e w l ine after t h e current l ine . T h a t is , 

A / I n s e r t t h i s A F T E R t h e c u r r e n t l i n e / 

inser ts t h e str ing " I n s e r t this A F T E R the current l i n e " as a n e w l ine Af ter the 
l ine conta in ing t h e cursor . 

T o split t h e current l ine at the cursor pos i t ion , y o u u s e t h e S c o m m a n d . S in 
e x t e n d e d m o d e is j u s t l ike p r e s s i n g R E T U R N in i m m e d i a t e m o d e ( see S e c t i o n 
3 . 2 . 2 for fur ther detai ls o n spli t t ing l ines) . 

T h e J c o m m a n d j o i n s t h e n e x t l ine to t h e e n d of t h e current o n e . 
T h e D c o m m a n d dele tes t h e current l ine in the s a m e w a y as C T R L - B in 

i m m e d i a t e m o d e . T h e D C c o m m a n d de le tes t h e charac ter a b o v e t h e c u r s o r in 
t h e s a m e w a y as D E L . 

3.3.6 Repeating Commands 
T o repeat a n y c o m m a n d a certain n u m b e r of t imes , p r e c e d e it w i t h t h e des i red 
n u m b e r . For e x a m p l e , 

4 E / s l i t h y / b r i l l i g / 

c h a n g e s the n e x t four occurrences of " s l i t h y " to " b r i l l i g " . E D veri f ies t h e sc reen 
af ter e a c h c o m m a n d . Y o u u s e the R P (Repeat ) c o m m a n d to repeat a c o m m a n d 
unti l E D r e t u r n s a n error , s u c h as r e a c h i n g t h e e n d o f t h e file. F o r e x a m p l e , 

T; R P E / s l i t h y / b r i l l i g / 

c h a n g e s all o c c u r r e n c e s o f " s l i t h y " to " b r i l l i g " . N o t i c e tha t y o u n e e d t h e T 
c o m m a n d to e n s u r e that A L L occurrences of " s l i t h y " are c h a n g e d , o t h e r w i s e 
only t h o s e after the current posi t ion are c h a n g e d . 

T o execute c o m m a n d g r o u p s repeatedly , y o u can g r o u p the c o m m a n d s 
t o g e t h e r in p a r e n t h e s e s . Y o u can also n e s t c o m m a n d g r o u p s w i t h i n c o m m a n d 
g r o u p s . F o r e x a m p l e , 

R P ( F / b a n d e r s n a t c h / ; 3 AJI ) 

inser ts three b l a n k l ines (copies of the null string) after every l ine c o n t a i n i n g 
" b a n d e r s n a t c h " . Not ice that this c o m m a n d l ine only w o r k s f rom t h e cursor to 
t h e e n d of the file. T o apply the c o m m a n d to every l ine in t h e fi le, y o u s h o u l d 
first m o v e to t h e top o f the f i le . 

N o t e that s o m e c o m m a n d s are poss ib le , b u t silly. For e x a m p l e , 
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R P S R 6 0 

sets t h e r ight m a r g i n to 60 ad infinitum. H o w e v e r , to interrupt a n y s e q u e n c e of 
e x t e n d e d c o m m a n d s , a n d particularly r e p e a t e d o n e s , y o u t y p e a n y character 
whi le t h e c o m m a n d s are taking place . If an error occurs , E D a b a n d o n s the 
c o m m a n d s e q u e n c e . 

Quick Reference Card 

Special Key Mappings 
C o m m a n d 
B A C K S P A C E 
D E L 
E S C 
R E T U R N 
T A B 

< u p - a r r o w > 
< d o w n - a r r o w > 
< l e f t - a r r o w > 
< r i g h t - a r r o w > 

Act ion 
Delete character to left of cursor 
Dele te character at cursor 
E n t e r e x t e n d e d c o m m a n d m o d e 
Split l ine at cursor a n d create a n e w l ine 
M o v e cursor r ight to next tab pos i t ion ( d o e s N O T inser t a 
T A B character) 
M o v e cursor u p 
M o v e cursor d o w n 
M o v e cursor left 
M o v e cursor r ight 

Immediate Commands 
C o m m a n d Act ion 
C T R L - A Insert l ine 
C T R L - B D e l e t e l ine 
C T R L - D Scroll text d o w n 
C T R L - E M o v e to top or b o t t o m of screen 
C T R L - F F l ip case 

C T R L - G R e p e a t last e x t e n d e d c o m m a n d l ine 
C T R L - H Dele te character left of cursor ( B A C K S P A C E ) 
C T R L - I M o v e cursor r ight to next tab pos i t ion 
C T R L - M R E T U R N 
C T R L - O Dele te w o r d or spaces 
C T R L - R C u r s o r to e n d of prev ious w o r d 
C T R L - T C u r s o r to start of next w o r d 
C T R L - U Scroll text u p 
C T R L - V Veri fy screen 
C T R L - Y Dele te to e n d of l ine 
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C T R L - [ E s c a p e (enter e x t e n d e d m o d e ) 
C T R L - ] C u r s o r to e n d or start of l ine 

Extended Commands 
T h i s is a full list of e x t e n d e d c o m m a n d s inc luding t h o s e that are m e r e l y 
e x t e n d e d v e r s i o n s of i m m e d i a t e c o m m a n d s . In the list, I si indicates a s tr ing, 
Isltl indicates t w o e x c h a n g e str ings , a n d " n " indicates a n u m b e r . 

C o m m a n d A c t i o n 
A / s / Insert l ine after current l ine 
B M o v e to b o t t o m of file 
B E Block e n d at cursor 
B F Is/ B a c k w a r d f ind 
B S Block start at cursor 
C E M o v e cursor to e n d of l ine 
C L M o v e cursor o n e posi t ion left 
C R M o v e cursor o n e pos i t ion r ight 

C S M o v e cursor to start of l ine 
D Dele te current l ine 
D B Dele te b lock 
D C Dele te character at cursor 
E /s/t/ E x c h a n g e " s " into " t " 
E Q /s/t/ E x c h a n g e b u t q u e r y first 
E X E x t e n d r ight marg in 
F / s / F ind str ing "s" 
I Is/ Insert l ine b e f o r e current 
IB Insert c o p y of b lock 
IF Is/ Insert file "s" 

J Jo in current l ine wi th next 
L C Dis t inguish b e t w e e n u p p e r a n d 

l o w e r case in searches 
M n M o v e to l ine n u m b e r " n " 
N M o v e to start of n e x t l ine 
P M o v e to start of previous l ine 

Q Q u i t w i t h o u t saving text 
R P R e p e a t unti l error 
S Split l ine at cursor 
S A S a v e text to file 
S B S h o w b lock o n screen 
S H S h o w informat ion 
S L n Se t left m a r g i n 
S R n Set r ight m a r g i n 
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C o m m a n d A c t i o n 
S T n Se t tab d is tance 
T M o v e to top of file 
U U n d o c h a n g e s o n current l ine 
U C E q u a t e U/C a n d 1/c in searches 
W B I si Wr i te b lock to file " s " 
X Exit , wr i t ing text in to m e m o r y 



Chapter 4 

EDIT—The Line Editor 

This c h a p t e r descr ibes in detail h o w to u s e the l ine edi tor E D I T . T h e first par t 
in t roduces the reader to the editor . T h e s e c o n d part gives a c o m p l e t e specif ica
t ion of E D I T . T h e r e is a quick re ference card conta in ing all the E D I T c o m m a n d s 
at t h e e n d of t h e chapter . 

4 .1 In t roduc ing E D I T 
4 . 1 . 1 Cal l ing E D I T 
4 . 1 . 2 Us ing E D I T C o m m a n d s 
4 . 1 . 2 . 1 T h e C u r r e n t L ine 
4 . 1 . 2 . 2 L ine N u m b e r s 
4 . 1 . 2 . 3 Se lec t ing a Current L ine 
4 . 1 . 2 . 4 Qual i f iers 
4 . 1 . 2 . 5 M a k i n g C h a n g e s to t h e C u r r e n t L ine 
4 . 1 . 2 . 6 Dele t ing W h o l e L ines 
4 . 1 . 2 . 7 Inser t ing N e w Lines 
4 . 1 . 2 . 8 C o m m a n d Repet i t ion 
4 . 1 . 3 L e a v i n g E D I T 
4 . 1 . 4 A C o m b i n e d E x a m p l e : Pul l ing It All T o g e t h e r 
4 . 2 A C o m p l e t e Speci f icat ion of E D I T 
4 . 2 . 1 C o m m a n d S y n t a x 
4 . 2 . 1 . 1 C o m m a n d N a m e s 
4 . 2 . 1 . 2 A r g u m e n t s 
4 . 2 . 1 . 3 S tr ings 
4 . 2 . 1 . 4 Mult ip le S tr ings 
4 . 2 . 1 . 5 Qual i f ied Str ings 
4 . 2 . 1 . 6 Search Express ions 
4 . 2 . 1 . 7 N u m b e r s 
4 . 2 . 1 . 8 S w i t c h V a l u e s 
4 . 2 . 1 . 9 C o m m a n d G r o u p s 
4 . 2 . 1 . 1 0 C o m m a n d Repet i t ion 
4 . 2 . 2 Process ing E D I T 
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4 . 2 . 2 . 1 P r o m p t s 
4 . 2 . 2 . 2 T h e C u r r e n t L i n e 
4 . 2 . 2 . 3 L i n e N u m b e r s 
4 . 2 . 2 . 4 Qual i f ied Str ings 
4 . 2 . 2 . 5 O u t p u t Process ing 
4 . 2 . 2 . 6 End-of-Fi le H a n d l i n g 
4 . 2 . 3 Func t iona l G r o u p i n g s of E D I T C o m m a n d s 
4 . 2 . 3 . 1 Se lec t ion of a C u r r e n t L i n e 
4 . 2 . 3 . 2 L i n e Inser t ion a n d Dele t ion 
4 . 2 . 4 L i n e W i n d o w s 
4 . 2 . 4 . 1 T h e Opera t iona l W i n d o w 
4 . 2 . 4 . 2 S ingle Charac ter O p e r a t i o n s o n t h e C u r r e n t L i n e 
4 . 2 . 5 S t r ing O p e r a t i o n s o n t h e C u r r e n t L ine 
4 . 2 . 5 . 1 Basic S t r ing O p e r a t i o n s 
4 . 2 . 5 . 2 T h e Nul l S tr ing 
4 . 2 . 5 . 3 Point ing Var iant 
4 . 2 . 5 . 4 Dele t ing Parts of the C u r r e n t L i n e 
4 . 2 . 6 M i s c e l l a n e o u s C u r r e n t L i n e C o m m a n d s 
4 . 2 . 6 . 1 Spli t t ing a n d J o i n i n g L ines 
4 . 2 . 7 I n s p e c t i n g Parts of t h e S o u r c e : T h e T y p e C o m m a n d s 
4 . 2 . 8 Contro l of C o m m a n d , I n p u t , a n d O u t p u t Files 
4 . 2 . 8 . 1 C o m m a n d Files 
4 . 2 . 8 . 2 I n p u t Fi les 
4 . 2 . 8 . 3 O u t p u t Files 
4 . 2 . 9 L o o p s 
4 . 2 . 1 0 Global O p e r a t i o n s 
4 . 2 . 1 0 . 1 Set t ing Global C h a n g e s 
4 . 2 . 1 0 . 2 Cance l l ing Global C h a n g e s 
4 . 2 . 1 0 . 3 S u s p e n d i n g Global C h a n g e s 
4 . 2 . 1 1 Disp lay ing t h e P r o g r a m State 
4 . 2 . 1 2 T e r m i n a t i n g an E D I T R u n 
4 . 2 . 1 3 C u r r e n t L ine Veri f icat ion 
4 . 2 . 1 4 Misce l laneous C o m m a n d s 
4 . 2 . 1 5 A b a n d o n i n g Interact ive Edit ing 

4.1 Introducing EDIT 
E D I T is a text editor that p r o c e s s e s sequent ia l files l ine b y l ine u n d e r t h e 
control of edi t ing c o m m a n d s . E D I T m o v e s t h r o u g h the input , or source fi le, 
p a s s i n g e a c h l ine (after a n y poss ib le al terat ions) to a sequent ia l o u t p u t fi le, the 
des t inat ion file. A n E D I T r u n , there fore , m a k e s a c o p y of the source file that 
conta ins a n y c h a n g e s that y o u r e q u e s t e d wi th the edit ing c o m m a n d s . 
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A l t h o u g h E D I T usual ly p r o c e s s e s t h e source file in a f o r w a r d sequent ia l 
m a n n e r , it h a s t h e capabil i ty to m o v e b a c k w a r d a l imited n u m b e r of l ines . 
Th is is poss ib le b e c a u s e E D I T d o e s n ' t wri te t h e l ines tha t h a v e b e e n p a s s e d to 
t h e des t inat ion file immedia te ly , b u t ho lds t h e m ins tead in a n o u t p u t q u e u e . 
T h e size of this q u e u e d e p e n d s o n t h e a m o u n t of m e m o r y avai lable . If y o u 
w a n t to ho ld m o r e information in m e m o r y , y o u can select the E D I T opt ion , O P T , 
descr ibed in t h e next sect ion, to increase t h e a m o u n t . 

Y o u can m a k e m o r e t h a n o n e p a s s t h r o u g h the text . 
T h e E D I T c o m m a n d s let y o u 

a) c h a n g e parts of the source , 
b) o u t p u t par ts of t h e source to o t h e r des t inat ions , a n d 
c) insert mater ia l f rom other sources . 

4.1.1 Calling EDIT 
This sect ion descr ibes the format of t h e a r g u m e n t s y o u can give e v e r y t ime y o u 
call t h e E D I T c o m m a n d . E D I T expec ts t h e fo l lowing a r g u m e n t s : 

F R O M / A , T O , W I T H / K , V E R / K , O P T / K 

T h e c o m m a n d templa te descr ibed in C h a p t e r 1 is a m e t h o d of de f in ing t h e 
syntax for each c o m m a n d . A m i g a D O S accepts c o m m a n d a r g u m e n t s according 
to t h e format descr ibed in the c o m m a n d t e m p l a t e . F o r e x a m p l e , s o m e argu
m e n t s are opt ional , s o m e m u s t a p p e a r wi th a k e y w o r d , a n d o t h e r s d o n o t n e e d 
k e y w o r d s b e c a u s e t h e y a p p e a r only in a specific pos i t ion . A r g u m e n t s wi th a 
fo l lowing /A (like F R O M ) m u s t a p p e a r , but y o u do n o t h a v e to t y p e t h e 
k e y w o r d . A r g u m e n t s wi th j u s t a fo l lowing /K ( such as W I T H , V E R , a n d O P T ) 
are opt ional , b u t y o u m u s t t y p e the k e y w o r d to speci fy t h e m . A r g u m e n t s 
w i t h o u t a fo l lowing / ( T O , for e x a m p l e ) , are opt ional . A m i g a D O S r e c o g n i z e s 
a r g u m e n t s w i t h o u t a fo l lowing s lash (/) b y their posi t ion a lone . If y o u forget 
t h e syntax for E D I T , type : 

E D I T ? 

a n d A m i g a D O S displays t h e full t empla te o n the screen . (For m o r e detai ls o n 
u s i n g c o m m a n d s , s e e C h a p t e r s 1 a n d 2 o f th is m a n u a l . ) 

U s i n g a n o t h e r m e t h o d of descr ipt ion, the c o m m a n d syntax for E D I T is as 
fo l lows: 

[ F R O M ] < f i l e > [ [TO] < f i l e > ] [ W I T H < f i l e > ] [VER < f i l e > ] [ O P T Pn|Wn|Pn 

W n ] 
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T h e a r g u m e n t F R O M r e p r e s e n t s t h e source file that y o u w a n t to edit . T h e 
a r g u m e n t m u s t a p p e a r , b u t the k e y w o r d itself is opt ional . (That i s , A m i g a D O S 
accepts the F R O M file b y its pos i t ion . ) It d o e s n o t require y o u to t y p e the 
k e y w o r d F R O M as wel l . 

T h e T O file r e p r e s e n t s the des t inat ion file. This is the file w h e r e E D I T s e n d s 
t h e o u t p u t inc luding the edit ing c h a n g e s . If y o u omit the T O a r g u m e n t , E D I T 
u s e s a t e m p o r a r y file that it r e n a m e s as the F R O M file w h e n edi t ing is c o m 
ple te . If y o u give t h e E D I T c o m m a n d S T O P , th is r e n a m i n g d o e s n o t take p lace , 
a n d the original F R O M file is u n t o u c h e d . 

T h e W I T H k e y w o r d r e p r e s e n t s t h e file conta in ing t h e edi t ing c o m m a n d s . If 
y o u omit the W I T H a r g u m e n t , E D I T reads f r o m the terminal . 

T h e V E R k e y w o r d r e p r e s e n t s the file w h e r e E D I T s e n d s error m e s s a g e s a n d 
l ine ver i f icat ions . If y o u omit the V E R a r g u m e n t , E D I T u s e s the terminal . 

Y o u can u s e t h e O P T k e y w o r d to specify opt ions to E D I T . Val id o p t i o n s are 
P < n > , w h i c h sets t h e n u m b e r of previous l ines available to t h e in teger < n > , 
a n d W < n > , w h i c h sets t h e m a x i m u m l ine l ength h a n d l e d to < n > charac ters . 
U n l e s s y o u speci fy o t h e r w i s e , A m i g a D O S sets the opt ions P 4 0 W 1 2 0 . 

Y o u can u s e O P T to increase , or decrease , the size of avai lable m e m o r y . 
E D I T u s e s P * W (that is , the n u m b e r of previous l ines mult ipl ied b y the l ine 
w i d t h ) to d e t e r m i n e the available m e m o r y . T o c h a n g e the m e m o r y s ize , ad jus t 
the P a n d W n u m b e r s . P 5 0 al locates m o r e m e m o r y t h a n usual ; P 3 0 al locates 
less m e m o r y t h a n u s u a l . 

H e r e are s o m e e x a m p l e s of h o w y o u can call E D I T : 

EDIT program! TO programl new WITH edit commands 

EDIT programl OPT P50W240 

EDIT programl VER v e r ^ i l e 

N o t e : Unl ike E D , y o u c a n n o t use E D I T to create a n e w file. If y o u a t t e m p t to 
create a n e w file, A m i g a D O S re turns an error b e c a u s e it c a n n o t f ind the n e w 
file in t h e current directory. 

4.1.2 Using EDIT Commands 
This sect ion in t roduces s o m e of the bas ic E D I T c o m m a n d s omit t ing m a n y 
of the a d v a n c e d features . A c o m p l e t e descr ipt ion of the c o m m a n d s y n t a x 
a n d of all c o m m a n d s a p p e a r s in Sect ion 4 . 2 , " A C o m p l e t e Speci f icat ion of 
E D I T . " 



EDIT—THE LINE EDITOR 109 

4.1.2.1 The Current Line 
A s E D I T reads l ines f r o m the source a n d wri tes t h e m to t h e des t ina t ion , t h e 

l ine that it h a s " i n its h a n d " at a n y t ime is cal led the current l ine . E D I T m a k e s 
all the textual c h a n g e s to the current l ine. E D I T a lways inser ts n e w l ines b e f o r e 
t h e current l ine . W h e n y o u first e n t e r E D I T , the current l ine is t h e first l ine of 
t h e source . 

4 . 1 . 2 . 2 Line Numbers 
E D I T ass igns each line in the source a u n i q u e line n u m b e r . Th is l ine n u m b e r is 

n o t par t of the in format ion s tored in t h e file, b u t E D I T c o m p u t e s it b y c o u n t i n g 
t h e l ines as t h e y are read . W h e n y o u ' r e us ing E D I T , y o u can re fer to a specif ic 
l ine b y u s i n g its l ine n u m b e r . A l ine that h a s b e e n r e a d re ta ins its original l ine 
n u m b e r all t h e t ime it is in m a i n m e m o r y , e v e n w h e n y o u dele te l ines b e f o r e or 
after it, or inser t s o m e extra l ines . T h e l ine n u m b e r s r e m a i n u n c h a n g e d unt i l 
y o u r e w i n d t h e fi le, or unt i l y o u r e n u m b e r the l ines wi th t h e = c o m m a n d . 
E D I T ass igns t h e l ine n u m b e r s each t ime y o u e n t e r t h e file. T h e l ine n u m b e r s , 
there fore , m a y n o t b e t h e s a m e w h e n y o u re -enter . 

4.1.2.3 Selecting a Current Line 
T o select a current l ine in E D I T , y o u can u s e o n e of three m e t h o d s : 

a) c o u n t i n g l ines , 
b ) speci fy ing t h e context , or 

c) spec i fy ing t h e l ine n u m b e r . 

T h e s e three m e t h o d s are descr ibed b e l o w . 

By Line Counting 

T h e N a n d P c o m m a n d s a l low y o u to m o v e to the n e x t or p r e v i o u s l ines . If 
y o u give a n u m b e r be fore t h e N or P c o m m a n d , y o u can m o v e that n u m b e r of 
l ines forward or b a c k w a r d . T o m o v e forward to t h e n e x t l ine , t y p e : 

N 

F o r a n y E D I T c o m m a n d , y o u can type e i ther u p p e r or l o w e r case le t ters . 
T o m o v e four l ines f o r w a r d , type : 

4N 

to m a k e the four th l ine f r o m the current l ine y o u r n e w current l ine . 
T o m o v e b a c k to a l ine a b o v e the current l ine , t y p e : 

P 
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T h e P c o m m a n d also takes a n u m b e r . F o r e x a m p l e , type : 

4 P 

This m a k e s t h e fourth l ine a b o v e the current l ine y o u r n e w current l ine. It is 
o n l y poss ib le to go back to previous l ines that E D I T h a s n o t ye t wr i t ten to the 
output . E D I T usual ly lets y o u go b a c k 40 l ines . T o b e able to m o v e b a c k m o r e 
t h a n this , y o u speci fy m o r e previous l ines wi th the P opt ion w h e n y o u e n t e r 
E D I T (see Sect ion 4 . 1 . 1 earlier in this chapter for further details o n t h e P opt ion) . 

Moving to a Specific Line Number 
T h e M c o m m a n d al lows y o u to select a n e w current l ine b y spec i fy ing its l ine 

n u m b e r . Y o u type t h e M c o m m a n d a n d t h e des i red l ine n u m b e r . For e x a m p l e , 
t h e c o m m a n d M 4 5 tells E D I T to M o v e to l ine 4 5 . If y o u are b e y o n d l ine 4 5 , this 
c o m m a n d m o v e s b a c k to it p r o v i d e d it is still in m a i n m e m o r y . 

Y o u c a n c o m b i n e the specif ic l ine n u m b e r a n d l ine c o u n t i n g c o m m a n d s . F o r 
e x a m p l e , 

M 1 2 ; 3 N 

T o separate consecut ive c o m m a n d s o n the s a m e l ine , type ; (a s e m i c o l o n ) . 

By Context 

Y o u u s e t h e F c o m m a n d (Find) to select a current l ine b y context . F o r 
e x a m p l e , 

F/Jabberwocky/ 

m e a n s to f ind t h e l ine conta in ing " J a b b e r w o c k y " . T h e search starts at t h e 
current l ine a n d m o v e s forward t h r o u g h t h e source unti l the required l ine is 
f o u n d . If E D I T r e a c h e s t h e e n d of t h e source w i t h o u t f inding a m a t c h i n g l ine , it 
d isplays t h e fo l lowing m e s s a g e : 

SOURCE EXHAUSTED 

It is a lso poss ib le to search b a c k w a r d b y us ing t h e B F c o m m a n d ( B a c k w a r d 
F i n d ) . For e x a m p l e , 

BF/gyre and gimble/ 

B F also starts wi th t h e current l ine , b u t E D I T m o v e s b a c k w a r d unti l it f inds 
the des i red l ine . If E D I T r e a c h e s the h e a d of the o u t p u t q u e u e w i t h o u t f inding 
a m a t c h i n g l ine , it d isplays t h e fo l lowing m e s s a g e : 
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NO MOKE PREVIOUS LINES 

Not ice that in the e x a m p l e s a b o v e , the des i red text ( J abberwocky a n d gyre 
a n d g imble ) is e n c l o s e d in m a t c h i n g s ingle s lashes (/). T h i s d e s i r e d text 
is cal led a character s tr ing. T h e characters y o u u s e to indicate the b e g i n 
n i n g a n d e n d of t h e character str ing are cal led del imiter charac ters . In t h e 
e x a m p l e s a b o v e , / w a s u s e d as the del imiter . A n u m b e r of special charac ters 
s u c h as : . , a n d * are available for u s e as del imiters ; natural ly , t h e str ing 
i tsel f m u s t n o t c o n t a i n t h e de l imi ter c h a r a c t e r . E D I T i g n o r e s t h e s p a c e s 
b e t w e e n the c o m m a n d n a m e a n d t h e first del imiter , b u t c o n s i d e r s s p a c e s 
w i t h i n t h e s tr ing as s igni f icant , s ince it m a t c h e s t h e c o n t e x t exac t ly . F o r 
e x a m p l e , 

F /turn turn tree/ 

d o e s not f ind " turn-turn t r e e " or " turn turn t r e e " . 
If y o u u s e an F c o m m a n d with n o a r g u m e n t , E D I T r e p e a t s the prev ious 

search . F o r e x a m p l e , 

F/jubjub bird/; U; F 

f inds the s e c o n d occurrence of a l ine conta in ing " j u b j u b b i r d " . T h e N c o m m a n d 
b e t w e e n the t w o F c o m m a n d s is n e c e s s a r y b e c a u s e an F c o m m a n d a l w a y s 
starts b y search ing the current l ine. If y o u omi t ted N , the s e c o n d F w o u l d f ind 
the s a m e l ine as t h e first. 

4 . 2 . 2 . 4 Qualifiers 
T h e bas ic f o r m of the F c o m m a n d descr ibed a b o v e f inds a l ine that c o n t a i n s 

the g iven string a n y w h e r e in its length . T o restrict the search to t h e b e g i n n i n g or 
t h e e n d of l ines , y o u can place o n e of t h e let ters B or E in front of t h e s tr ing. In 
this case , y o u m u s t type o n e or m o r e spaces after F . For e x a m p l e , 

F B/slithy toves/ 

m e a n s F i n d t h e l ine B e g i n n i n g wi th " s l i thy t o v e s " , whi le 

F E/bandersnatch/ 

m e a n s F i n d the line E n d i n g wi th " b a n d e r s n a t c h " . A s wel l as put t ing fur ther 
condi t ions o n the context requi red , the u s e of B or E s p e e d s u p t h e search , as 
E D I T only n e e d s to cons ider part of each l ine . 

B a n d E as u s e d a b o v e are e x a m p l e s of q u a l i f i e r s , a n d the w h o l e a r g u m e n t is 
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cal led a q u a l i f i e d s t r ing . A n u m b e r of o t h e r qualif iers are also avai lable . F o r 
e x a m p l e , 

F P / a - s i t t i n g o n a g a t e / 

m e a n s F i n d the n e x t l ine conta in ing Precisely t h e text "a - s i t t ing o n a g a t e " . T h e 
required l ine m u s t conta in n o o ther charac ters , e i ther b e f o r e or after t h e g i v e n 
s tr ing. T h a t is to say , w h e n y o u give this c o m m a n d , E D I T f inds t h e n e x t l ine 
conta in ing : 

a-sitting on a gate 

H o w e v e r , E D I T d o e s n o t f ind the l ine: 

a-sitting on a gate. 

T o f ind an e m p t y l ine (Precisely n o t h i n g ) , y o u can u s e an e m p t y str ing w i t h 
t h e P qualif ier , for e x a m p l e , 

F P// 

Y o u can give m o r e t h a n o n e qualif ier in a n y order . 

4.1.2.5 Making Changes to the Current Line 

T h i s sec t ion descr ibes h o w to u s e the E , A , a n d B c o m m a n d s to alter the text 
o n y o u r current l ine . 

Exchanging strings 
T h e E c o m m a n d E x c h a n g e s o n e str ing of characters in t h e l ine for a n o t h e r . F o r 
e x a m p l e : 

E / W o n d e r l a n d / L o o k i n g G l a s s / 

r e m o v e s t h e s tr ing " W o n d e r l a n d " f r o m t h e current l ine , a n d replaces it wi th 
" L o o k i n g G l a s s " . N o t e that y o u u s e a s ingle central del imiter to separa te t h e 
t w o s tr ings . T o dele te parts of the l ine ( e x c h a n g e text for n o t h i n g ) , y o u can u s e 
a nul l s e c o n d str ing, as fo l lows: 

E / m o n s t r o u s c r o w / / 

T o a d d n e w mater ia l to the l ine , y o u can u s e the A or B c o m m a n d s . T h e A 
c o m m a n d inser ts its s e c o n d str ing After the first occurrence of the first s tr ing 
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o n t h e current l ine . S imilarly , the B c o m m a n d insert its s e c o n d str ing B e f o r e 
the first o c c u r r e n c e of the first string o n the current l ine. For e x a m p l e , if t h e 
current l ine c o n t a i n e d 

If seven maids with, seven mops 

t h e n t h e fo l lowing c o m m a n d s e q u e n c e : 

A/seven/ ty / ; B L / s e v e n / s i x t y - / 

w o u l d turn it into : 

If seventy maids with, sixty-seven mops 

If y o u h a d o m i t t e d t h e L qualif ier f r o m the B c o m m a n d a b o v e , t h e resul t 
w o u l d h a v e b e e n : 

If sixty-seventy maids with seven mops 

b e c a u s e t h e search for a str ing usual ly p r o c e e d s f r o m left to r ight , a n d E D I T 
u s e s the first occurrence that it f inds . Y o u u s e t h e qualif ier L to speci fy that t h e 
search s h o u l d p r o c e e d L e f t w a r d . T h e L qualif ier forces t h e c o m m a n d that it 
qualif ies to act o n t h e Last occurrence of its first a r g u m e n t . 

If the first str ing in a n A , B , or E c o m m a n d is e m p t y , E D I T inser ts t h e s e c o n d 
str ing at the b e g i n n i n g or t h e e n d of t h e l ine. T o fur ther quali fy t h e pos i t ion of 
t h e s e c o n d str ing, y o u u s e or omit t h e L or the E qualif iers . 

If y o u give E D I T a n A , B , or E c o m m a n d o n a l ine tha t d o e s n o t m a t c h t h e 
quali f ied str ing g iven as the first a r g u m e n t , t h e fo l lowing m e s s a g e a p p e a r s 
e i ther o n the sc reen or in a verif ication file that y o u speci f ied w h e n y o u e n t e r e d 
E D I T . 

NO MATCH 

S e e Sec t ion 4 . 1 . 1 , " C a l l i n g E D I T " for details o n the veri f icat ion file. 

4.1.2.6 Deleting Whole Lines 

This sec t ion descr ibes h o w to r e m o v e l ines of text f r o m y o u r file. T o dele te a 
r a n g e of l ines , y o u can speci fy their l ine n u m b e r s in a D c o m m a n d . T o u s e t h e 
D c o m m a n d , type D a n d the l ine n u m b e r . If y o u type a space a n d a s e c o n d 
n u m b e r after D , E D I T r e m o v e s all the l ines f r o m the first l ine n u m b e r to t h e 
last . F o r e x a m p l e , 

D 9 7 1 0 4 
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deletes l ines 97 to 104 inc lus ive , leaving l ine 105 as the n e w current l ine. 
T o delete the current l ine , t y p e D w i t h o u t a qual i fying n u m b e r . F o r e x a m p l e , 

F/plum cake/; D 

deletes the l ine conta in ing " p l u m c a k e " , a n d the line fo l lowing it b e c o m e s t h e 
n e w current l ine . Y o u can c o m b i n e a qualif ied search wi th a de le te c o m m a n d , 
as fo l lows: 

F B/The/; 4D 

This c o m m a n d s e q u e n c e dele tes four l ines , the first of w h i c h is t h e l ine 
b e g i n n i n g wi th " T h e " . 

Y o u can also type a per iod (.) or an aster isk (*) ins tead of l ine n u m b e r s . T o 
refer to t h e current l ine , type a per iod . T o refer to the end-of- f i le , t y p e an 
aster isk . For e x a m p l e , 

D. * 

deletes t h e rest of t h e source inc luding the current l ine . 

4.1.2.7 Inserting New Lines 

This sect ion descr ibes h o w to insert text into your file wi th E D I T . T o insert o n e 
or m o r e l ines of n e w material B E F O R E a g iven l ine , y o u u s e t h e I c o m m a n d . 
Y o u c a n give the I c o m m a n d a lone or wi th a l ine n u m b e r , a per iod ( . ) , or a n 
aster isk (*). E D I T inserts text be fore the current l ine if y o u give I o n its o w n , or 
fo l low it w i t h a per iod (.). If y o u type an aster isk (*) after I, y o u r text is i n s e r t e d 
at t h e e n d of t h e file ( that is , b e f o r e t h e end-of-f i le l ine) . A n y text that y o u t y p e 
is inser ted b e f o r e the l ine y o u speci f ied. 

T o indicate t h e e n d of y o u r inser t ion , press R E T U R N , t y p e Z , a n d p r e s s 
R E T U R N again . For e x a m p l e , 

I 468 
The little fishes of the sea, 
They sent an answer back to me. 
Z 

inser ts the two l ines of text before l ine 4 6 8 . 
If y o u omit the l ine n u m b e r f rom the c o m m a n d , E D I T inser ts the n e w 

mater ia l b e f o r e t h e current l ine. F o r e x a m p l e , 
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F/corkscrew/; I 
He said, "I'll go and wake them, if . . ." 
Z 

T h i s mul t ip le c o m m a n d f inds t h e l ine conta in ing " c o r k s c r e w " ( w h i c h t h e n 
b e c o m e s the current l ine) a n d inser ts the specif ied n e w l ine . 

Af ter a n I c o m m a n d conta in ing a l ine n u m b e r , the current l ine is the l ine of 
tha t n u m b e r ; o t h e r w i s e , the current l ine is u n c h a n g e d . 

T o inser t mater ia l at the e n d of the fi le, type I*. 
T o save y o u typing , E D I T provides the R (Replace) c o m m a n d , t h e exact 

equiva lent of typ ing D I (D for Dele te fo l lowed b y I for Inser t ) . F o r e x a m p l e , 

R19 26 
In winter when the fields are white 
Z 

deletes l ines 19 to 2 6 inc lus ive , t h e n inserts the n e w mater ia l b e f o r e l ine 27 , 
w h i c h b e c o m e s t h e current l ine. 

4.1.2.8 Command Repetition 

Y o u can also u s e individual repeat c o u n t s as s h o w n in the e x a m p l e s for N 
a n d D a b o v e wi th m a n y E D I T c o m m a n d s . In addit ion, y o u can repeat a 
col lect ion of c o m m a n d s b y forming t h e m into a c o m m a n d g r o u p u s i n g p a r e n 
t h e s e s as fo l lows: 

6(F VII; D) 

deletes t h e next six b lank l ines in the source . C o m m a n d g r o u p s m a y n o t 
e x t e n d over m o r e t h a n o n e l ine of c o m m a n d input . 

4.1.3 Leaving EDIT 
T o e n d an E D I T sess ion , y o u u s e the c o m m a n d W (for W i n d u p ) . E D I T " w i n d s 
t h r o u g h " to the e n d of the source , c o p y i n g it to the des t inat ion , a n d exi ts . 
U n l e s s y o u speci fy a T O file, E D I T r e n a m e s the t e m p o r a r y o u t p u t file as t h e 
F R O M f i l ename. 

E D I T can accept c o m m a n d s f r o m a n u m b e r of c o m m a n d sources . In t h e 
s imples t c a s e , E D I T accepts c o m m a n d s directly f r o m the terminal ( that is , f r o m 
t h e k e y b o a r d ) ; this is called the p r imary c o m m a n d level . E D I T can , h o w e v e r , 
accept c o m m a n d s f rom other sources , for e x a m p l e , c o m m a n d files or W I T H 
files. 
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Y o u can call c o m m a n d files f rom wi th in E D I T , a n d fur ther c o m m a n d files 
f r o m wi th in c o m m a n d files, wi th t h e C c o m m a n d , so that each n e s t e d c o m 
m a n d file b e c o m e s a separate c o m m a n d level . E D I T s tops e x e c u t i n g the c o m 
m a n d s in t h e c o m m a n d file w h e n it c o m e s to the e n d of the c o m m a n d file, or 
w h e n it f inds a Q . W h e n E D I T rece ives a Q c o m m a n d in a c o m m a n d fi le, or it 
c o m e s to t h e e n d of the file, it immedia te ly s tops execut ing c o m m a n d s f r o m 
tha t file, a n d reverts to the previous c o m m a n d level . If E D I T f inds a Q 
c o m m a n d in a n e s t e d c o m m a n d fi le, it re turns to execut ing c o m m a n d s in the 
c o m m a n d file at t h e level a b o v e . If y o u s top edit ing at t h e pr imary c o m m a n d 
level , b y typing Q , or if E D I T f inds a Q in a W I T H file, t h e n E D I T w i n d s u p a n d 
exits in the s a m e w a y as it d o e s wi th W . 

T h e c o m m a n d S T O P terminates E D I T w i t h o u t a n y fur ther process ing . In 
part icular , E D I T d o e s n o t wri te out a n y p e n d i n g l ines of o u t p u t still in m e m o r y 
so that t h e des t inat ion file is i n c o m p l e t e . If y o u only speci fy the F R O M 
a r g u m e n t , E D I T d o e s N O T overwri te the source file w i t h t h e ( incomplete ) 
ed i ted file. Y o u s h o u l d only u s e S T O P if y o u d o n o t n e e d t h e o u t p u t f r o m t h e 
E D I T r u n . 

E D I T wri tes a t e m p o r a r y b a c k u p to : T / E D - B A C K U P w h e n y o u exit wi th the 
W or Q c o m m a n d s . T h i s b a c k u p file r e m a i n s until y o u exit f r o m E D I T w i t h 
t h e s e c o m m a n d s aga in , w h e r e u p o n E D I T overwri tes the file wi th a n e w b a c k u p . 
If y o u u s e the S T O P c o m m a n d , E D I T d o e s n o t write to this fi le. 

4.1.4 A Combined Example: Pulling It All Together 
Y o u can m e e t m o s t s imple edi t ing r e q u i r e m e n t s wi th the c o m m a n d s a lready 
descr ibed . Th is sect ion p r e s e n t s an e x a m p l e that u s e s several c o m m a n d s . T h e 
text in italics fo l lowing t h e edi t ing c o m m a n d s in the e x a m p l e is a c o m m e n t . 
Y o u are n o t m e a n t to type these c o m m e n t s ; E D I T d o e s n o t a l low c o m m e n t s in 
c o m m a n d l ines . 

T o m a k e it eas ier for y o u to fol low w h a t is h a p p e n i n g , w e h a v e i n c l u d e d this 
file as " E d i t S a m p l e " o n your a c c o m p a n y i n g disk. 

T a k e t h e fo l lowing source text (with l ine n u m b e r s ) : 

1 T w e e d l e d e e a n d T w e e d l e d u m 
2 a g r e e d to a. ba t t le , 
3 F o r T w e e d l e d u m said T w e e d l e d e e 
4 ad spoi led his nice n e w ratt le . 
5 
6 A s b lack as a tar barrel 
7 W h i c h f r ightened b o t h the h e r o e s so 
8 T h e y qui te forgot their quorel l 

E x e c u t e t h e s e E D I T c o m m a n d s : 
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Ml; E/dum/dee/; E/dee/dum/ 
N; E/a/A/; B /a /have / 
F B/ad/; B//H/ 
F P//; W; I 
Just then flew down a monstrous 
crow, 
Z 
M6; 2(A UIJ; N) 
F/quore/; E/quorell/quarrel./ 

< c o m m a s at e n d of l i n e s > 

< t h e order of the E c o m m a n d s m a t t e r s ! > 
< n o w at l ine 2 > 
< H at l ine s t a r t > 
< b e f o r e l ine after b l a n k o n e > 

W 
< F i s , in fact , r e d u n d a n t > 
< W i n d u p > 

T h e fo l lowing text (with n e w line n u m b e r s ) is t h e result . 

1 T w e e d l e d u m a n d T w e e d l e d e e 
2 A g r e e d to h a v e a bat t le , 
3 F o r T w e e d l e d u m said T w e e d l e d e e 
4 H a d spoi led his n ice n e w rattle. 
5 
6 J u s t t h e n f lew d o w n a m o n s t r o u s c row, 
7 A s b lack as a tar barre l , 
8 W h i c h f r ightened b o t h the h e r o e s s o , 
9 T h e y quite forgot their quarrel . 

N o t e : If y o u e x p e r i m e n t wi th edi t ing this source file, you ' l l f ind that y o u 
d o n ' t h a v e to u s e the c o m m a n d s in the e x a m p l e a b o v e . For i n s t a n c e , o n t h e 
s e c o n d l ine , y o u could u s e the fo l lowing c o m m a n d : 

E/a/have aJ 

to p r o d u c e the s a m e result . In o t h e r w o r d s , E E x c h a n g e s " a " for " h a v e a " , a n d 
B p laces " h a v e " Before " a " to p r o d u c e " h a v e a " . 

Af te r reading the first part of this chapter o n t h e bas ic features of E D I T , y o u 
s h o u l d b e able to u s e the editor in a s imple w a y . T h e rest of this c h a p t e r is a 
r e f e r e n c e sect ion that provides a full speci f icat ion of all t h e fea tures of E D I T . 
Y o u m a y n e e d to consul t this sect ion if y o u h a v e a n y p r o b l e m s w h e n edi t ing or 
if y o u w a n t to u s e E D I T in a m o r e sophis t icated w a y . 

T h e features descr ibed in this sect ion are as fo l lows: 

4.2 A Complete Specification of EDIT 
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• C o m m a n d syntax 
• Contro l of C o m m a n d , I n p u t , a n d O u t p u t Files 
• P r o c e s s i n g E D I T 
• F u n c t i o n a l G r o u p i n g s of E D I T C o m m a n d s 
• L ine W i n d o w s 
• S tr ing O p e r a t i o n s o n the C u r r e n t L i n e 
• M i s c e l l a n e o u s C u r r e n t Line C o m m a n d s 
• I n s p e c t i n g Parts of the S o u r c e : T h e T y p e C o m m a n d s 
• C o n t r o l of C o m m a n d , I n p u t , a n d O u t p u t Fi les 
• L o o p s 
• Global O p e r a t i o n s 
• Disp lay ing t h e P r o g r a m State 
• T e r m i n a t i n g an E D I T R u n 
• C u r r e n t L i n e Veri f icat ion 
• M i s c e l l a n e o u s C o m m a n d s 
• A b a n d o n i n g Interact ive Edi t ing 

4.2.1 Command Syntax 
E D I T c o m m a n d s cons i s t o f a c o m m a n d n a m e f o l l o w e d b y z e r o o r m o r e 
a r g u m e n t s . O n e or m o r e space characters m a y opt ional ly a p p e a r b e t w e e n 
a c o m m a n d n a m e a n d the first a r g u m e n t , b e t w e e n non-s t r ing a r g u m e n t s , 
a n d b e t w e e n c o m m a n d s . A space character is only n e c e s s a r y in t h e s e p laces 
to s e p a r a t e s u c c e s s i v e i t e m s o t h e r w i s e t rea ted as o n e ( for e x a m p l e , t w o 
n u m b e r s ) . 

E D I T u n d e r s t a n d s that a c o m m a n d is f in ished in a n y of t h e fo l lowing w a y s : 
w h e n y o u p r e s s R E T U R N ; w h e n E D I T reaches t h e e n d of the c o m m a n d 
a r g u m e n t s ; o r w h e n E D I T reads a s e m i c o l o n (;), o r c los ing p a r e n t h e s e s ()) , tha t 
y o u h a v e t y p e d . 

Y o u u s e p a r e n t h e s e s to delimit c o m m a n d g r o u p s . 
T o separa te c o m m a n d s that a p p e a r o n the s a m e l ine of i n p u t , y o u t y p e a 

s e m i c o l o n . Th is is o n l y strictly n e c e s s a r y in c a s e s o f a m b i g u i t y w h e r e a c o m 
m a n d h a s a variable n u m b e r of a r g u m e n t s . E D I T a lways tries to read t h e 
l o n g e s t poss ib le c o m m a n d . 

E x c e p t w h e r e t h e y a p p e a r as part of a character str ing, E D I T t h i n k s of u p p e r 
a n d l o w e r case letters as t h e s a m e . 

4.2.1.1 Command Names 
A c o m m a n d n a m e is e i ther a s e q u e n c e of letters or a s ingle special character 

(for e x a m p l e , # ) . A n a lphabet ic c o m m a n d n a m e e n d s wi th a n y n o n l e t t e r ; o n l y 
t h e first four lettters of the n a m e are signif icant . O n e or m o r e s p a c e s m a y 
a p p e a r b e t w e e n c o m m a n d n a m e s a n d their a r g u m e n t s ; E D I T requires at least 
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o n e space w h e n an a r g u m e n t start ing wi th a letter fo l lows a n a lphabet i c 
n a m e . 

4.2.1.2 Arguments 
T h e fo l lowing sec t ions descr ibe the six di f ferent types of a r g u m e n t s y o u can 

u s e wi th E D I T c o m m a n d s : 

• s tr ings 
• qual i f ied str ings 
• search e x p r e s s i o n s 
• n u m b e r s 
• swi tch va lues 
• c o m m a n d g r o u p s 

4.2.1.3 Strings 
A s tr ing is a s e q u e n c e of u p to 80 characters e n c l o s e d in del imiters . Y o u m a y 

u s e a n e m p t y (null) s tr ing. (A nul l s tr ing is exact ly w h a t it s o u n d s l ike: a 
n o n s t r i n g , that is , del imiters enc los ing n o t h i n g , for e x a m p l e , //.) T h e charac ter 
that y o u dec ide to u s e to del imit a part icular str ing m a y n o t a p p e a r in t h e 
str ing. T h e te rminat ing del imiter m a y b e omit ted if it is i m m e d i a t e l y fo l lowed 
b y t h e e n d of t h e c o m m a n d l ine. 

T h e fo l lowing charac ters are available for u s e as de l imiters : 

/ • + - , ? : * 

that is , c o m m o n Engl i sh p u n c t u a t i o n characters ( e x c e p t ; ) a n d t h e four a r i t h m e 
tic o p e r a t o r s . 

H e r e are s o m e e x a m p l e s of s tr ings: 

IAI 
*Menai Bridge* 
?? 
+ String with final delimiter omitted 

4.2.1.4 Multiple Strings 
C o m m a n d s tha t take t w o str ing a r g u m e n t s u s e t h e s a m e de l imi ter for 

b o t h a n d d o n o t double it b e t w e e n the a r g u m e n t s . A n e x a m p l e is t h e A 
c o m m a n d : 

A /King/The Red / 

F o r all s u c h c o m m a n d s the s e c o n d str ing specif ies r e p l a c e m e n t text . If y o u 
omit t h e s e c o n d str ing, E D I T u s e s the null str ing. If y o u d o this wi th t h e A a n d 
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B c o m m a n d , t h e n n o t h i n g h a p p e n s b e c a u s e y o u h a v e a s k e d E D I T to inser t 
n o t h i n g after or b e f o r e t h e first s tr ing. H o w e v e r , if y o u omit t h e s e c o n d str ing 
after an E c o m m a n d , E D I T dele tes the first s tr ing. 

4.2.1.5 Qualified Strings 
C o m m a n d s that search for c o n t e x t s , e i ther in the current l ine or s c a n n i n g 

t h r o u g h the source , spec i fy the context wi th quali f ied s t r ings . A qual i f ied 
str ing is a s tr ing p r e c e d e d b y zero or m o r e qualif iers . T h e qualif iers are s ingle 
let ters . T h e y m a y a p p e a r in a n y order . For e x a m p l e , 

BTJ/Abc/ 

S p a c e s m a y n o t a p p e a r b e t w e e n the qualif iers . Y o u m a y f inish a list of 
qualif iers w i t h a n y del imiter character . T h e available qualif iers are B (Begin
n i n g ) , E (End) , L (Left or Las t ) , P (Precisely) , a n d U ( U p p e r c a s e ) . 

4 . 2 . 1 . 6 Search Expressions 
C o m m a n d s that search for a part icular l ine in t h e source take a search 

e x p r e s s i o n as an a r g u m e n t . A search express ion is a s ingle qual i f ied str ing. F o r 
e x a m p l e , 

F B/Tweedle/ 

tells E D I T to look for a l ine b e g i n n i n g wi th t h e str ing " T w e e d l e " . 

4.2.1.7 Numbers 
A n u m b e r is a s e q u e n c e of decimal digits . L i n e n u m b e r s are a special f o r m of 

n u m b e r a n d m u s t a lways b e greater t h a n zero . W h e r e v e r a l ine n u m b e r 
a p p e a r s , the charac ters " . " a n d " * " m a y a p p e a r i n s t e a d . A per iod r e p r e s e n t s 
t h e current l ine , a n d an aster isk represents the last l ine at the e n d of t h e source 
f i le . F o r e x a m p l e , 

M* 

instructs E D I T to m o v e to the e n d of the source file. 

4.2.1.8 Switch Values 
C o m m a n d s that alter E D I T swi tches take a s ingle character as an a r g u m e n t . 

T h e charac ter m u s t b e e i ther a + or - . For e x a m p l e , in 

V -

t h e m i n u s s ign (-) indicates that E D I T s h o u l d t u r n off the veri f icat ion. If y o u 
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t h e n type V + , E D I T turns the verif ication o n again . In this c a s e , y o u can 
c o n s i d e r + as " o n " a n d - as " o f f " . 

4.2.1.9 Command Groups 

T o m a k e a n u m b e r of individual E D I T c o m m a n d s in to a c o m m a n d g r o u p , 
y o u can enc lose t h e m in p a r e n t h e s e s . For e x a m p l e , the fo l lowing l ine: 

(f/Walms/;e/Walrus/Large Marine Mammal/) 

f inds the n e x t occurrence of ' W a l r u s ' a n d c h a n g e s it to 'Large M a r i n e M a m 
m a l ' . C o m m a n d g r o u p s , h o w e v e r , m a y n o t s p a n m o r e t h a n o n e l ine of input . 
For i n s t a n c e , if y o u type a c o m m a n d g r o u p that is l o n g e r t h a n o n e l ine , E D I T 
o n l y accepts the c o m m a n d s u p to the e n d of the first l ine . T h e n , b e c a u s e E D I T 
d o e s n o t f ind a c los ing parenthes i s at the e n d of that l ine , it d isplays t h e 
fo l lowing error m e s s a g e : 

Unmatched parenthesis 

N o t e that it is only n e c e s s a r y to u s e p a r e n t h e s e s w h e n y o u i n t e n d to repeat a 
c o m m a n d g r o u p m o r e t h a n o n c e . 

4.2.1.10 Command Repetition 
E D I T accepts m a n y c o m m a n d s p r e c e d e d b y a n u n s i g n e d d e c i m a l n u m b e r to 

indicate repet i t ion. For e x a m p l e 

24N 

If y o u give a va lue of z e r o , t h e n E D I T executes the c o m m a n d indef ini te ly (or 
unt i l end-of-f i le is r e a c h e d ) . For e x a m p l e , if y o u type 

0 ( e / d u m / d e e / ; n ) 

E D I T e x c h a n g e s every occurrence of " d u m " for " d e e " to the e n d of the 
file. 

Y o u c a n speci fy repeat c o u n t s for c o m m a n d g r o u p s in t h e s a m e w a y as for 
individual c o m m a n d s : 

12(F/handsome/; E/handsome/hansom/; 3N) 
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4.2.2 Processing EDIT 
This sec t ion descr ibes w h a t h a p p e n s w h e n y o u r u n E D I T . It g ives detai ls a b o u t 
w h e r e i n p u t c o m e s f r o m a n d w h e r e the o u t p u t g o e s , w h a t s h o u l d a p p e a r o n 
y o u r s c r e e n , a n d w h a t s h o u l d eventua l ly a p p e a r in y o u r file a f ter y o u h a v e r u n 
E D I T . 

4.2.2.1 Prompts 
W h e n E D I T is b e i n g r u n interact ively , that i s , wi th b o t h the c o m m a n d file 

c o n n e c t e d to t h e k e y b o a r d a n d the verif icat ion file c o n n e c t e d to a w i n d o w , it 
d isplays a p r o m p t w h e n it is r e a d y to read a n e w l ine of c o m m a n d s . A l t h o u g h , 
if t h e last c o m m a n d of t h e previous l ine c a u s e d verif icat ion o u t p u t , E D I T d o e s 
n o t re turn a p r o m p t . 

If y o u turn the verif icat ion switch V o n , E D I T verif ies the current l ine in 

place of a p r o m p t in the fo l lowing c i rcumstances : 

• if it h a s n o t a l ready veri f ied the current l ine , 
• if y o u h a v e m a d e a n y c h a n g e s to the l ine s ince it w a s last ver i f ied , or 
• if y o u h a v e c h a n g e d t h e pos i t ion of t h e operat ional w i n d o w . 

O t h e r w i s e , w h e n E D I T d o e s n o t veri fy the current l ine , it d isplays a co lon 

charac ter (:) to indicate tha t it is r e a d y for a n e w l ine of c o m m a n d s . T h i s c o l o n 

is t h e u s u a l E D I T p r o m p t . 
E D I T n e v e r g ives p r o m p t s w h e n y o u are insert ing l ines . 

4 . 2 . 2 . 2 The Current Line 
A s E D I T reads l ines f r o m t h e source file a n d wri tes t h e m to the des t inat ion 

fi le, t h e l ine that E D I T has in its h a n d at a n y t ime is cal led the current l ine . 
Every c o m m a n d that y o u type refers to the current l ine . E D I T inser ts n e w l ines 
b e f o r e t h e current l ine. W h e n y o u start edi t ing wi th E D I T , t h e current l ine is 
t h e first l ine of the source . 

4.2.2.3 Line Numbers 
E D I T ident i f ies each line in the source b y a u n i q u e l ine n u m b e r . Th is is n o t 

par t of t h e in format ion s tored in the file. E D I T c o m p u t e s t h e s e n u m b e r s b y 
c o u n t i n g t h e l ines as it reads t h e m . E D I T d o e s n o t ass ign l ine n u m b e r s to a n y 
n e w l ines that y o u insert into the source . 

E D I T d is t inguishes b e t w e e n original a n d nonor ig inal l ines . Or ig inal l ines 
are source l ines that h a v e n o t b e e n split or inser ted ; nonor ig ina l l ines are split 
l ines a n d inser ted l ines . C o m m a n d s that take l ine n u m b e r s as a r g u m e n t s m a y 
o n l y refer to original l ines . E D I T m o v e s forward , or b a c k w a r d u p to a set l imit, 
according to w h e t h e r the l ine n u m b e r y o u type is greater or less t h a n the 
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current l ine n u m b e r . E D I T p a s s e s over or deletes (if appropr ia te ) nonor ig ina l 
l ines in searches for a g iven original l ine. 

W h e n y o u t y p e a per iod (.) ins tead of a l ine n u m b e r , E D I T a l w a y s u s e s t h e 
current l ine w h e t h e r original or nonor ig ina l . (For a n e x a m p l e of its u s e , s e e 
Sec t ion 4 . 1 . 2 . 6 , D e l e t i n g W h o l e L ines . ) 

Y o u c a n r e n u m b e r l ines wi th the " = " c o m m a n d . This e n s u r e s that all l ines 
fo l lowing t h e current l ine are original . T y p e : 

= 15 

to n u m b e r the current l ine as 15 , the next l ine 16 , t h e n e x t 17, a n d so o n to t h e 
e n d of t h e file. T h i s is h o w y o u al locate l ine n u m b e r s to n o n o r i g i n a l l ines . If 
y o u d o n o t qualify t h e = c o m m a n d wi th a n u m b e r , E D I T displays t h e m e s s a g e : 

Number expected after = 

4 . 2 . 2 . 4 Qualified Strings 
T o spec i fy contex ts for E D I T s e a r c h e s , y o u can u s e qual i f ied s t r ings . E D I T 

accepts the nul l s tr ing a n d a lways m a t c h e s it at the initial search pos i t ion , 
w h i c h is t h e b e g i n n i n g of t h e l ine except as speci f ied b e l o w . In the a b s e n c e of 
a n y qual i f iers , E D I T m a y f ind t h e g iven str ing a n y w h e r e in a l ine . Qual i f iers 
speci fy addit ional condi t ions for t h e context . E D I T recognizes f ive quali f iers B , 
E , L , P, a n d U as fo l lows: 

B 

w h e r e the s tr ing m u s t b e at t h e B e g i n n i n g of the l ine . Th is quali f ier m a y n o t 
a p p e a r w i t h E , L , or P. 

E 

w h e r e t h e str ing m u s t b e at the E n d of t h e l ine . T h i s quali f ier m a y n o t a p p e a r 
wi th B , L , or P. If E a p p e a r s wi th t h e null s tr ing, it m a t c h e s wi th t h e e n d of t h e 
l ine . (That i s , look for n o t h i n g at t h e e n d of a l ine . ) 

L 

w h e r e t h e search for the str ing is to take place Le f tward f r o m the e n d of the 
l ine i n s t e a d o f r i g h t w a r d f r o m the b e g i n n i n g . If there is m o r e t h a n o n e 
o c c u r r e n c e of the str ing in a l ine , this qualif ier m a k e s sure that the Last o n e is 
f o u n d ins tead of the first. L m a y n o t a p p e a r wi th B , E , or P . If L a p p e a r s w i t h 
t h e nul l s tr ing, it m a t c h e s wi th the e n d of the l ine . (That is , look le f tward f r o m 
t h e e n d of t h e l ine for an occurrence of n o t h i n g . ) 
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P 

w h e r e t h e l ine m u s t m a t c h t h e str ing Prec ise ly a n d m u s t conta in n o o t h e r 
charac ters . P m u s t n o t a p p e a r wi th B , E , or L . If P a p p e a r s wi th a null s tr ing, it 
m a t c h e s w i t h an e m p t y l ine . 

U 

w h e r e the s tr ing m a t c h is to take place w h e t h e r or not u p p e r or l o w e r case is 
u s e d . (That i s , as t h o u g h y o u t rans la ted b o t h the s tr ing a n d the l ine into 
U p p e r c a s e let ters be fore c o m p a r i n g t h e m . ) For e x a m p l e , w h e n y o u speci fy U , 
t h e fo l lowing str ing 

/ T W E E D l e d u m / 

s h o u l d m a t c h a l ine conta in ing 

TweedleDUM 

as wel l as a n y o t h e r c o m b i n a t i o n in u p p e r or lower case . 

4.2.2.5 Output Processing 
E D I T d o e s n o t wri te l ines read in a forward direct ion to t h e des t inat ion file 

i m m e d i a t e l y , b u t ins tead it adds t h e m to a n o u t p u t q u e u e in m a i n m e m o r y . 
W h e n E D I T h a s u s e d u p the m e m o r y available for s u c h l ines , it wr i tes out t h e 
l ines at t h e h e a d of the q u e u e as n e c e s s a r y . Unti l E D I T h a s actual ly wr i t ten out 
a l ine to t h e des t inat ion fi le, y o u can m o v e b a c k a n d m a k e it the current l ine 
a g a i n . 

Y o u can also s e n d por t ions of the output to dest inat ion files o t h e r t h a n T O . 
W h e n y o u select an a l ternat ive des t inat ion file, E D I T wri tes o u t t h e q u e u e of 
l ines for t h e current o u t p u t file. 

4.2.2.6 End-of-File Handling 
W h e n E D I T r e a c h e s t h e e n d of a source f i le , a d u m m y end-of- f i le l ine 

b e c o m e s current . Th is end-of-f i le l ine h a s a l ine n u m b e r o n e greater t h a n t h e 
n u m b e r of l ines in t h e file. E D I T verif ies the l ine b y displaying t h e l ine n u m b e r 
a n d a n aster isk. 

W h e n t h e end-of- f i le l ine is current , c o m m a n d s to m a k e c h a n g e s to t h e 
current l ine , a n d c o m m a n d s to m o v e forward , p r o d u c e an error . A l t h o u g h , if 
y o u c o n t a i n t h e s e k i n d s of c o m m a n d s wi th in a n infinitely repea t ing g r o u p , 
E D I T d o e s n o t give an error o n reach ing the end-of-f i le l ine. T h e E (Exchange) 
c o m m a n d is a n e x a m p l e of a c o m m a n d to m a k e c h a n g e s to the current l ine . 
T h e N (Next) c o m m a n d is an e x a m p l e of a c o m m a n d to m o v e forward . 
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4.2.3 Functional Groupings of EDIT Commands 
This sec t ion conta ins descr ipt ions of all E D I T c o m m a n d s split u p b y func t ion . 
A s u m m a r y a n d a n alphabet ical list of c o m m a n d s a p p e a r later . 

T h e fo l lowing descr ipt ions u s e s lashes (/) to indicate del imiter charac ters 
( that is , charac ters tha t enc lose s tr ings) . C o m m a n d n a m e s a p p e a r in u p p e r 
case ; a r g u m e n t types a p p e a r in l o w e r case as fo l lows: 

N o t a t i o n Descr ipt ion 
a ,b l ine n u m b e r s (or. or*) 
c g c o m m a n d g r o u p 
m , n n u m b e r s 

q qualif ier list (possibly e m p t y ) 
se search express ion 
s,t s tr ings of arbitrary characters 
s w swi tch va lue ( + or - ) 
/ str ing del imiter 

Table 4.1: Notation for Command Descriptions 

N o t e : C o m m a n d descr ipt ions that a p p e a r in the rest of this m a n u a l w i t h t h e 
a b o v e nota t ion s h o w t h e S Y N T A X of t h e c o m m a n d ; t h e y are n o t e x a m p l e s of 
w h a t y o u actual ly t y p e . E x a m p l e s a lways a p p e a r as fo l lows in 

this typeface. 

4.2.3.1 Selection of a Current Line 
T h e s e c o m m a n d s h a v e n o funct ion o t h e r t h a n to select a n e w current l ine . 

E D I T adds l ines that it h a s p a s s e d in a forward direct ion to the des t ina t ion 
o u t p u t q u e u e (for fur ther details o n the o u t p u t q u e u e , see Sec t ion 4 . 1 , " I n t r o 
d u c i n g E D I T " ) . E D I T q u e u e s u p l ines tha t it h a s p a s s e d in a b a c k w a r d 
direct ion r e a d y for s u b s e q u e n t reprocess ing in a forward direct ion. M takes a 
l ine n u m b e r , per iod , or asterisk. S o , us ing t h e c o m m a n d nota t ion descr ibed 
a b o v e , t h e correct syntax for M is as fo l lows: 

M a 

w h e r e M a m o v e s forward or b a c k w a r d to l ine " a " in t h e source . O n l y or iginal 
l ines can b e accessed b y l ine n u m b e r . 

M + 

m a k e s t h e last l ine actually read f r o m the file current l ine. M + m o v e s t h r o u g h 
all t h e l ines current ly h e l d in m e m o r y unti l t h e last o n e is r e a c h e d . 
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M -

m a k e s the last l ine on t h e o u t p u t q u e u e current . Th is is l ike say ing to E D I T : 
" M o v e b a c k as far as y o u c a n . " 

N 

m o v e s f o r w a r d to t h e n e x t l ine in the source . W h e n t h e c u r r e n t l ine is t h e last 
l ine of t h e s o u r c e , execut ing a n N c o m m a n d does n o t create an error . E D I T 
increases the l ine n u m b e r b y a d d i n g o n e to it a n d creates a special end-of- f i le 
l ine . H o w e v e r , if -you try to u s e an N c o m m a n d w h e n y o u are a l ready at t h e 
e n d of t h e source file, E D I T re turns an error . 

P 

m o v e s b a c k to the previous l ine. Y o u can m o v e m o r e t h a n o n e l ine b a c k b y 
e i t h e r r e p e a t i n g P, o r g iv ing a n u m b e r b e f o r e it . T h e n u m b e r tha t y o u g ive 
s h o u l d b e equal to the n u m b e r of l ines y o u w a n t to m o v e b a c k . 

T h e s y n t a x for t h e F (Find) c o m m a n d is 

F se 

S o , F f inds t h e l ine y o u specify wi th t h e search express ion " s e " . T h e search 
starts at the current l ine a n d m o v e s forward t h r o u g h the source . T h e search 
starts at t h e current l ine in order to cover the case w h e r e the current l ine h a s 
b e e n r e a c h e d as a s ide ef fect o f previous c o m m a n d s — s u c h as l ine de le t ion . A n 
F c o m m a n d with n o argument searches us ing the last executed search expression. 

T h e s y n t a x for t h e B F (Backward Find) c o m m a n d is 

B F se 

B F b e h a v e s like F except that it starts at the current l ine a n d m o v e s b a c k w a r d 
unti l it f inds a l ine that m a t c h e s its search express ion . 

4.2.3.2 Line Insertion and Deletion 
C o m m a n d s m a y select a n e w current l ine as a s ide effect of their m a i n 

funct ion . T h o s e fo l lowed b y in- l ine inser t ion material m u s t b e the last c o m 
m a n d o n a l ine. T h e inser t ion material is o n success ive l ines t e r m i n a t e d b y Z 
o n a l ine b y itself . Y o u can use the Z c o m m a n d to c h a n g e the te rminator . E D I T 
r e c o g n i z e s the terminator y o u give in e i ther u p p e r or lower c a s e . For e x a m p l e , 
u s i n g the s a m e nota t ion , 
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la 
< i n s e r t i o n mater ia l , as m a n y 
l ines as n e c e s s a r y > 

inser ts t h e inser t ion mater ia l be fore " a " . R e m e m b e r that " a " can b e a specif ic 
l ine n u m b e r , a per iod ( represent ing t h e current l ine) , or an aster isk ( represent 
ing t h e last l ine of the source file). If y o u omit " a " , E D I T inser ts t h e mater ia l 
b e f o r e t h e current l ine ; o t h e r w i s e , l ine " a " b e c o m e s the current l ine . 

I/s/ 

inser ts the c o n t e n t s of the file " s " ( r e m e m b e r , " s " m e a n s a n y str ing) b e f o r e t h e 
current l ine . 

R a b 

Z 

Ra b/s/ 

• R e p l a c e m e n t m a t e r i a l > 

T h e R c o m m a n d is equiva lent to D fo l lowed b y I. T h e s e c o n d l ine n u m b e r 
m u s t b e greater t h a n or equal to the first. Y o u m a y omit the s e c o n d n u m b e r if 
y o u w a n t to replace j u s t the o n e l ine (that is , if b = a ) . Y o u m a y o m i t b o t h 
n u m b e r s if y o u w a n t to replace t h e current l ine . T h e l ine fo l lowing l ine b 
b e c o m e s the n e w current l ine . 

T h e syntax for the D (Delete) c o m m a n d is as fo l lows: 

D a b 

S o , D dele tes all l ines f r o m a to b inc lusive . Y o u m a y omit t h e s e c o n d l ine 
n u m b e r if y o u w a n t to delete jus t the o n e line (that is , if b = a ) . Y o u m a y omit 
b o t h n u m b e r s if y o u w a n t to delete the current l ine . T h e l ine fo l lowing l ine b 
b e c o m e s t h e n e w current l ine. 

T h e syntax of the D F (Delete F ind) c o m m a n d is 

D F se 

T h e c o m m a n d D F (Delete F ind) tells E D I T to delete success ive l ines f r o m 
the source unti l it f inds a l ine m a t c h i n g the search express ion . Th is l ine t h e n 
b e c o m e s the n e w current l ine . A D F c o m m a n d wi th n o a r g u m e n t s e a r c h e s 
(delet ing as it goes ) us ing the last search express ion y o u t y p e d . 
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4.2.4 Line Windows 
E D I T usual ly acts o n a c o m p l e t e current l ine . H o w e v e r , y o u can def ine parts of 
t h e l ine w h e r e E D I T can e x e c u t e y o u r s u b s e q u e n t c o m m a n d s . T h e s e parts of 
l ines a r e cal led l ine w i n d o w s . Th is sect ion descr ibes t h e c o m m a n d s y o u u s e to 
de f ine a w i n d o w . 

4.2.4.1 The Operational Window 
E D I T usual ly s c a n s all the characters in a l ine w h e n looking for a g i v e n 

s tr ing. H o w e v e r it is poss ible to specify a " l i n e w i n d o w " , so that t h e s c a n for a 
character starts at the b e g i n n i n g of t h e w i n d o w , a n d n o t at t h e start of t h e l ine . 
I n all t h e descr ip t ions o f E D I T contex t c o m m a n d s , " t h e b e g i n n i n g o f t h e l i n e " 
a l w a y s m e a n s " t h e b e g i n n i n g of t h e operat ional w i n d o w . " 

W h e n e v e r E D I T verif ies a current l ine , it indicates t h e pos i t ion of the o p e r a 
t ional w i n d o w b y displaying a " > " character directly b e n e a t h t h e l ine . F o r 
e x a m p l e in t h e fo l lowing: 

26. 
This is line 86 this is. 

> 

the operat ional w i n d o w conta ins the characters to the r ight of t h e pointer : " l i n e 
2 6 this i s . " E D I T omits the indicator if it is at the start of the l ine . 

T h e left e d g e of the w i n d o w is also cal led the character p o i n t e r in this 
contex t , a n d t h e fo l lowing c o m m a n d s are available for m o v i n g it: 

> 

m o v e s the po inter o n e character to the r ight . 

< 

m o v e s t h e po inter o n e character to the left . 

P R 

Pointer R e s e t sets the pointer to t h e start of the l ine . 
T h e syntax for the P A (Point After) c o m m a n d is 

P A q/s/ 

P o i n t Af ter sets the po inter so that t h e first character in the w i n d o w is t h e first 
character fo l lowing the str ing s. F o r e x a m p l e , 
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P A VI 

m o v e s t h e p o i n t e r to the e n d of the l ine . 
T h e syntax for t h e P B (Point Before) c o m m a n d is 

P B q/s/ 

Po int Be fore is the s a m e as P A , b u t inc ludes t h e str ing itself in t h e w i n d o w . 

4.2.4.2 Single Character Operations on the Current Line 

T h e fo l lowing t w o c o m m a n d s m o v e t h e character po inter o n e place to t h e 
r ight after forc ing t h e first letter into e i ther u p p e r or l o w e r c a s e . If t h e first 
character is n o t a let ter , or is a l ready in t h e required case , these c o m m a n d s are 
equiva lent to > . 

T h e c o m m a n d 

$ 

forces l o w e r case (Dollar for D o w n ) . 
T h e c o m m a n d 

% 

forces u p p e r case (Percent for u P ) . 
T h e " " (underscore) c o m m a n d c h a n g e s the first character in t h e w i n d o w 

into a space character , t h e n m o v e s the character pointer o n e p lace to t h e 
r ight . 

T h e c o m m a n d 

# 

dele tes t h e first character in t h e w i n d o w . T h e r e m a i n d e r of the w i n d o w m o v e s 
o n e character to the left , l eaving t h e character po inter po int ing a t t h e n e x t 
character in the l ine . T h e c o m m a n d is exact ly equiva lent to 

E/s// 

w h e r e " s " is the first character in the w i n d o w . T o repeat the effect , y o u specify a 
n u m b e r b e f o r e t h e " # " c o m m a n d . If the value is " n " , for e x a m p l e , t h e n t h e 
r e p e a t e d c o m m a n d is equiva lent to t h e s ingle c o m m a n d 

E/s// 
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w h e r e " s " is the first character in the w i n d o w . T o repeat t h e ef fect , y o u speci fy 
a n u m b e r be fore t h e " # " c o m m a n d . If the value is " n " , for e x a m p l e , t h e n the 
r e p e a t e d c o m m a n d is equiva lent to the s ingle c o m m a n d 

E/s// 

w h e r e " s " is the first " n " character in t h e w i n d o w or t h e w h o l e of t h e c o n t e n t s 
of t h e w i n d o w , w h i c h e v e r is the shorter . C o n s i d e r the fo l lowing e x a m p l e : 

5 # 

deletes t h e n e x t f ive characters in the w i n d o w . If y o u type a n u m b e r equal to 
or greater t h a n the n u m b e r of characters in the w i n d o w , E D I T dele tes t h e 
c o n t e n t s of t h e ent ire w i n d o w . E D I T treats a s e q u e n c e of " # " c o m m a n d s in t h e 
s a m e w a y as a s ingle , r e p e a t e d " # " c o m m a n d . S o , # # # # # is t h e s a m e as 
t y p i n g a s ingle # , p r e s s i n g R E T U R N after e a c h s ingle # , f ive t i m e s . 

Y o u can u s e a c o m b i n a t i o n of " > " % " $ " " a n d " # " c o m m a n d s to edit a l ine 
character b y character , the c o m m a n d s appear ing u n d e r the characters t h e y 
affect . T h e fo l lowing text a n d c o m m a n d s i l lustrate this : 

o Oysters,, Come ANDDWALK with us 
% > $ $ $ $ $ $ $ # » $ $ $ $ $ $ $ $ _ $ $ $ $ $ $ $ $ $ $ # # # 

T h e c o m m a n d s in the e x a m p l e a b o v e c h a n g e the l ine to 

O oysters, come and walk with us 

l eav ing t h e character po inter i m m e d i a t e l y be fore t h e w o r d " u s " . 

4.2.5 String Operations on the Current Line 
T o speci fy w h i c h part of t h e current l ine to qual i fy , y o u can e i ther alter the 
bas ic s tr ing or point to a var iant , as descr ibed in the next t w o sec t ions . 

4.2.5.1 Basic String Operations 
T h r e e similar c o m m a n d s are available for a l ter ing parts of t h e current l ine . 

T h e A , B , a n d E c o m m a n d s insert their s e c o n d (string) a r g u m e n t Af ter , B e f o r e , 
or in E x c h a n g e for their first a r g u m e n t respect ively . Y o u m a y quali fy the first 
a r g u m e n t . I f t h e current l ine w e r e 

The Carpenter beseech 

t h e n t h e c o m m a n d s 
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E U / c a r p e n t e r / W a l r u s / 
B /bese /did / 
A L//;/ 

< E x c h a n g e > 
< i n s e r t str ing b e f o r e > 
< I n s e r t str ing a f t e r > 

w o u l d c h a n g e the line to 

The Walrus did beseech; 

4 . 2 . 5 . 2 The Null String 
Y o u c a n u s e the nul l , or e m p t y string (//) after a n y str ing c o m m a n d . If y o u 

u s e t h e null s tr ing as the s e c o n d str ing in an E c o m m a n d , E D I T r e m o v e s t h e 
first str ing f r o m the l ine . Provided E D I T f inds the first s tr ing, an A or B 
c o m m a n d wi th a null s e c o n d str ing d o e s noth ing ; o t h e r w i s e , E D I T r e t u r n s a n 
error . A null first string in a n y of t h e three c o m m a n d s m a t c h e s at t h e initial 
search pos i t ion . T h e initial search posi t ion is the current charac ter pos i t ion 
(initially t h e b e g i n n i n g of the l ine) u n l e s s e i ther of t h e E or L quali f iers 
is p r e s e n t , in w h i c h c a s e t h e init ial pos i t ion is t h e e n d o f t h e l i n e . F o r 
e x a m p l e , 

A / / c a r p e n t e r / 

p u t s the text c a r p e n t e r Af ter n o t h i n g , that i s , at the b e g i n n i n g of t h e l ine . 

W h e r e a s 

A L / / c a r p e n t e r 

p u t s c a r p e n t e r at the e n d of the l ine Af ter t h e Las t n o t h i n g . 

4.2.5.3 Pointing Variant 
T h e A P ( insert Af ter a n d Po in t ) , B P ( insert Before a n d P o i n t ) , a n d E P 

( E x c h a n g e a n d Point ) c o m m a n d s take t w o s tr ings as a r g u m e n t s a n d ac t exact ly 
like A , B , a n d E . H o w e v e r , A P , B P , a n d E P h a v e an addit ional fea ture : w h e n 
the opera t ion is c o m p l e t e , the character po inter is left p o i n t i n g to the first 
character fo l lowing b o t h text s tr ings. S o , u s i n g the s a m e c o m m a n d s y n t a x 
n o t a t i o n , 

AP/s/t/ 

is equiva lent to 

A/s/t/ ;PA/st/ 

whi le 
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BP/s/t/ 

is equiva lent to 

B/s/t/ ;PA/ts/ 

a n d 

2 E P U / t w e a d l e / T w e e d l e / 

w o u l d c h a n g e 

tweadledum and TWEADLEdee 

in to 

Tweedledum and Tweedledee 

l eaving t h e character pointer jus t be fore d e e . 

4 . 2 . 5 . 4 Deleting Parts of the Current Line 

Y o u u s e t h e c o m m a n d s D T A (Delete Till After) a n d D T B (Delete Till Before) 
to de le te f r o m the b e g i n n i n g of the l ine (or character pointer ) to a speci f ied 
s tr ing. T o dele te f r o m a g i v e n context unti l the e n d of t h e l ine, y o u u s e the 
c o m m a n d s D F A (Delete F r o m After) a n d D F B (Delete F r o m B e f o r e ) . If t h e 
current l ine w e r e 

All the King's horses and all the King's men 

t h e n t h e c o m m a n d 

D T B L / K l n g ' s / 

w o u l d c h a n g e it to 

King's men 

w h i l e 

D T A / h o r s e s / 

w o u l d c h a n g e it to 

and all the King's men 
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4.2.6 Miscellaneous Current Line Commands 
This sect ion inc ludes s o m e fur ther c o m m a n d s that expla in h o w to repeat 
c o m m a n d s involv ing str ings , h o w to split the current l ine , a n d h o w to j o i n 
l ines toge ther . 

W h e n e v e r E D I T executes a string alterat ion c o m m a n d (for e x a m p l e , A , B , or 
E ) , it b e c o m e s the current str ing al terat ion c o m m a n d . T o r e p e a t t h e current 
s t r ing al terat ion c o m m a n d , y o u c a n t y p e a s ingle q u o t e ( ') . T h e ' c o m m a n d h a s 
n o a r g u m e n t s . It takes its a r g u m e n t s f r o m t h e last A , B , or E c o m m a n d . 

W A R N I N G : U n e x p e c t e d effects occur if y o u u s e s e q u e n c e s s u c h as 

E / c a s t l e / k n i g h t / ; 4(' ; E / p a w n / q u e e n / ) 

T h e s e c o n d a n d s u b s e q u e n t execut ions of t h e ' c o m m a n d refer to a 
di f ferent c o m m a n d t h a n the first. T h e a b o v e e x a m p l e w o u l d e x c h a n g e 
cast le a n d k n i g h t twice a n d e x c h a n g e p a w n a n d q u e e n s e v e n t i m e s 
ins tead of e x c h a n g i n g castle a n d kn ight o n c e a n d t h e n four t i m e s ex 
c h a n g i n g cast le a n d k n i g h t a n d p a w n a n d q u e e n . 

4.2.6.1 Splitting and Joining Lines 
E D I T is pr imari ly a l ine edi tor . M o s t E D I T edi t ing c o m m a n d s d o n o t o p e r a t e 

o v e r l ine b o u n d a r i e s , b u t th is sec t ion descr ibes c o m m a n d s for spl i t t ing a l ine 
into m o r e t h a n o n e l ine a n d for j o i n i n g together t w o or m o r e success ive l ines . 

T o split a l ine be fore a speci f ied context , y o u u s e the S B c o m m a n d . T h e 
syntax for the S B c o m m a n d is 

S B q/s/ 

S B takes an opt ional qualif ier r e p r e s e n t e d h e r e b y q, a n d a s tr ing Isl. S B 
Spl i ts t h e c u r r e n t l ine Before t h e contex t y o u speci fy w i t h t h e qual i f ier a n d 
str ing. E D I T s e n d s t h e first part of t h e l ine to t h e o u t p u t a n d m a k e s t h e 
r e m a i n d e r in to a n e w , nonor ig inal current l ine . 

T o split a l ine after a speci f ied context , y o u u s e t h e S A c o m m a n d . T h e s y n t a x 
for S A is 

S A q/s/ 

S A takes a n opt iona l qualif ier a n d a s t r ing (q a n d Isl). S A Spl i ts t h e c u r r e n t 
l ine Af ter t h e context y o u speci fy wi th t h e qualif ier a n d str ing. 

T o c o n c a t e n a t e a l ine , y o u u s e t h e C L c o m m a n d . T h e s y n t a x for C L is 
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CL/s/ 

C L takes an opt ional str ing that is r e p r e s e n t e d h e r e b y Is/. C L or C o n c a t e n a t e 
L i n e f o r m s a n e w current l ine b y concatenat ing t h e current l ine , the str ing y o u 
spec i f ied , a n d t h e n e x t l ine f r o m the source , in that order . If t h e str ing is a nul l 
s tr ing, y o u m a y t y p e t h e c o m m a n d C L w i t h o u t speci fying a str ing. 

For an e x a m p l e of splitt ing a n d jo in ing l ines , look at the text 

Humpty Dumpty sat on a wall; Humpty 
Dumpty had a 
great fall. 

T h e old v e r s e a p p e a r s dis jo inted; the l ines n e e d to b e b a l a n c e d . If y o u m a k e 
t h e first l ine the current l ine , the c o m m a n d s 

SA /; /; 2CL/ / 

c h a n g e the l ine into 

Humpty Dumpty sat on a wall; 

l eaving 

Humpty Dumpty had a great fall. 

as t h e n e w current l ine. 

4.2.7 Inspecting Parts of the Source: The Type Commands 
T h e fo l lowing c o m m a n d s all tell E D I T to a d v a n c e t h r o u g h the source , s e n d i n g 
t h e l ines it p a s s e s to the verif icat ion file as well as to the n o r m a l o u t p u t ( w h e r e 
re levant ) . B e c a u s e these c o m m a n d s are m o s t f requent ly u s e d interact ively ( that 
is , w i t h verif icat ion to the s c r e e n ) , t h e y are k n o w n as the " t y p e " c o m m a n d s . 
T h e y h a v e this n a m e b e c a u s e y o u can u s e t h e m to " t y p e " out the l ines y o u 
speci fy on t h e screen . This does n o t h o w e v e r m e a n that y o u c a n n o t u s e t h e m 
to s e n d o u t p u t to a file. Af ter E D I T h a s e x e c u t e d o n e of t h e s e c o m m a n d s , the 
last l ine it " t y p e d " (that is , d isplayed) b e c o m e s the n e w current l ine . 

T h e syntax for the T (Type) c o m m a n d is 

T n 

T n types " n " l ines . If y o u omit " n " , typing c o n t i n u e s unti l t h e e n d of t h e 
source . H o w e v e r , y o u can a lways interrupt the typing wi th C T R L - C . 
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N o t e : T h r o u g h o u t this m a n u a l w h e n y o u see a h y p h e n b e t w e e n t w o k e y s , 
y o u press t h e m at the s a m e t ime. S o C T R L - C m e a n s to ho ld d o w n t h e C T R L 
k e y whi le y o u t y p e C. 

W h e n y o u u s e the T c o m m a n d , t h e first l ine E D I T types is t h e current l ine , 
so that , for e x a m p l e , 

F /It's my own invention/; T6 

t y p e s six l ines start ing wi th the o n e conta in ing " I t ' s m y o w n i n v e n t i o n " . (Note 
that to f ind the correct l ine , y o u m u s t type t h e " I " in " I t ' s " in u p p e r case . ) 

T h e c o m m a n d 

T P 

t y p e s the l ines in the output q u e u e . T h u s , T P (Type Previous) is equiva lent to 
E D I T execut ing M - fo l lowed b y typing unti l it r eaches t h e last l ine it actual ly 
read f r o m t h e source . 

T h e c o m m a n d 

T N 

t y p e s unti l E D I T h a s c h a n g e d all the l ines in the o u t p u t q u e u e . (For m o r e 
in format ion o n t h e o u t p u t q u e u e , see Sect ion 4 . 1 , " I n t r o d u c i n g E D I T . " ) S o , 
a T N (Type Next ) c o m m a n d types N l ines , w h e r e N w a s t h e n u m b e r speci 
f i e d as t h e P o p t i o n . (To f i n d o u t m o r e a b o u t t h e P o p t i o n , r e f e r to 
Sec t ion 4 . 1 . 1 , Cal l ing E D I T ) . T h e a d v a n t a g e of t h e T N c o m m a n d is tha t e v e r y 
t h i n g visible d u r i n g the typing operat ion is available in m e m o r y to P a n d 
B F c o m m a n d s . 

T h e s y n t a x for the T L (Type wi th L ine n u m b e r s ) c o m m a n d is as fo l lows: 

T L n 

T L n t y p e s n l ines as for T , b u t wi th l ine n u m b e r s a d d e d . Inser ted a n d 
split l ines d o n o t h a v e l ine n u m b e r s , E D I T displays a " + + + + " i n s t e a d . F o r 
e x a m p l e , 

20 0 oysters, come and walk with, us 
+ + + + and then we'll have some tea 

T h e original l ine start ing w i t h " O o y s t e r s " h a s a l ine n u m b e r . T h e n o n -
original l ine , inser ted after l ine 20 , starts wi th + + + + . ( R e m e m b e r that y o u 
can u s e the = c o m m a n d to r e n u m b e r nonor ig ina l l ines . ) 
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4.2.8 Control of Command, Input, and Output Files 
E D I T u s e s four types of f i les: 

• c o m m a n d 
• i n p u t 
• o u t p u t 
• veri f icat ion 

O n c e y o u h a v e e n t e r e d E D I T , y o u c a n n o t c h a n g e the veri f icat ion file w i t h 
a c o m m a n d . (To f ind out m o r e about t h e verif ication file, see Sec t ion 4 . 1 . 1 , 
" C a l l i n g E D I T . " ) T h e fo l lowing sect ions descr ibe c o m m a n d s that can c h a n g e 
t h e c o m m a n d , i n p u t , a n d o u t p u t fi les that y o u set u p w h e n y o u e n t e r 
E D I T . 

4.2.8.1 Command Files 
W h e n y o u e n t e r E D I T , it reads c o m m a n d s f r o m t h e terminal or t h e file that 

y o u speci fy as W I T H . T o read c o m m a n d s f r o m a n o t h e r fi le, y o u c a n u s e t h e C 
c o m m a n d . T h e s y n t a x for the c o m m a n d is 

C .8. 

w h e r e t h e s tr ing " s " r e p r e s e n t s a f i l ename. A s A m i g a D O S u s e s t h e s lash 
s y m b o l (/) to separate f i l e n a m e s , y o u s h o u l d u s e per iods ( .) , or s o m e o t h e r 
s y m b o l , to del imit t h e f i l ename. A s y m b o l f o u n d in a str ing s h o u l d n o t b e u s e d 
as a del imiter . W h e n E D I T h a s f in ished all t h e c o m m a n d s in the file (or y o u 
give a Q c o m m a n d ) , it c loses t h e file a n d control reverts to t h e c o m m a n d 
fo l lowing t h e C c o m m a n d . For e x a m p l e , the c o m m a n d 

C . :T /XYZ. 

reads a n d e x e c u t e s c o m m a n d s f r o m the file :T/XYZ 

4.2.8.2 Input Files 
T o insert t h e ent ire c o n t e n t s of a file at a specif ic p o i n t in the s o u r c e , y o u u s e 

t h e I a n d R c o m m a n d s . T h e s e c o m m a n d s are descr ibed in Sec t ion 4 . 1 . 2 . 7 
earl ier in this chapter . 

Sec t ion 4 . 1 . 1 descr ibed h o w to call E D I T . In that sect ion, t h e source file w a s 
re ferred to as t h e F R O M file. H o w e v e r , y o u can also associate t h e F R O M file 
w i t h o t h e r f i les, u s i n g the c o m m a n d F R O M . T h e F R O M c o m m a n d h a s the 
fo l lowing f o r m : 

F R O M . s . 
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w h e r e t h e str ing " s " is a f i l ename. A F R O M c o m m a n d w i t h n o a r g u m e n t 
reselects t h e original source file. 

W h e n E D I T executes a F R O M c o m m a n d , t h e current l ine r e m a i n s current ; 
h o w e v e r , the n e x t l ine c o m e s f r o m the n e w source . 

E D I T d o e s n o t c lose a source file w h e n the file c e a s e s to b e current ; y o u can 
r e a d fur ther l ines f r o m the source file b y rese lect ing it later. 

T o c lose a n o u t p u t file that y o u o p e n e d in E D I T , a n d that s u b s e q u e n t l y y o u 
w a n t to o p e n for i n p u t (or the o t h e r w a y a r o u n d ) , y o u m u s t u s e t h e C F (Close 
File) c o m m a n d . T h e C F c o m m a n d h a s t h e fo l lowing f o r m : 

C F . s . 

w h e r e t h e s tr ing " s " r e p r e s e n t s a f i l ename. W h e n y o u e n d a n E D I T s e s s i o n , 
E D I T c loses automat ica l ly all the files y o u o p e n e d in E D I T . 

N o t e : A n y t ime y o u o p e n a file, E D I T starts at the b e g i n n i n g of that f i le . If 
y o u c lose a file wi th C F , E D I T starts o n t h e first l ine of that file if y o u r e o p e n 
it , a n d n o t at the l ine it w a s o n w h e n y o u c losed the file. 

A n e x a m p l e of t h e u s e of the F R O M c o m m a n d to m e r g e l ines f r o m t w o files 
fo l lows: 

C o m m a n d A c t i o n 
M 1 0 Pass lines 1-9 from the FROM (source) file 
F R O M . X Y Z . Select new input, line 10 remains current 
M 6 Pass line 10 from FROM, lines 1-5 from XYZ 
F R O M Reselect FROM 
M 1 4 Pass line 6 from XYZ, lines 11-13 from FROM 
F R O M . X Y Z . Reselect XYZ 
M * Pass line 14 from FROM, the rest of XYZ 
F R O M Reselect FROM 
C F . X Y Z . Close XYZ 
M * Pass the rest of FROM (lines 15 till end-of-file) 

4.2.8.3 Output Files 
E D I T usual ly s e n d s o u t p u t to the file wi th f i l ename T O . H o w e v e r , E D I T d o e s 

n o t s e n d t h e o u t p u t immedia te ly . It k e e p s a certain n u m b e r of l ines in a q u e u e 
in m a i n m e m o r y as long as poss ib le . T h e s e l ines are prev ious current l ines or 
l ines that E D I T h a s p a s s e d before reach ing the p r e s e n t current l ine . T h e n u m 
ber of l ines that E D I T can k e e p d e p e n d s o n the opt ions y o u speci f ied w h e n 
y o u cal led E D I T . B e c a u s e E D I T k e e p s these l ines , it h a s the capabi l i ty for 
m o v i n g b a c k w a r d in t h e source . 

T o associate t h e o u t p u t q u e u e wi th a file o ther t h a n that w i t h t h e f i l e n a m e 
T O , y o u c a n also u s e the T O c o m m a n d . T h e T O c o m m a n d h a s t h e f o r m 
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T O .s . 

w h e r e " s " is a f i l ename. 
W h e n E D I T executes a T O c o m m a n d , it wri tes out the exist ing q u e u e of 

o u t p u t l ines if t h e o u t p u t file is s w i t c h e d . 
E D I T d o e s n o t c lose an o u t p u t file w h e n it is n o longer current . B y r e -

se lec t ing t h e fi le, y o u can a d d fur ther l ines to it. T h e fo l lowing e x a m p l e s h o w s 
h o w y o u can split u p the source b e t w e e n the m a i n des t inat ion T O a n d a n 
a l ternate des t inat ion X Y Z . 

C o m m a n d Act ion 
M i l Pass lines 1-10 to TO 
T O . X Y Z . Switch output file 
M 2 1 Pass lines 11-20 to XYZ 
T O 
M 3 1 Pass lines 21-30 to TO 
T O . X Y Z . 
M 4 1 Pass lines 31-40 to XYZ 
T O 

If y o u w a n t to r e u s e a file, y o u m u s t explicitly c lose it . T h e c o m m a n d 

C F . f i l ename. 

c loses t h e file wi th the f i l ename y o u speci fy as t h e a r g u m e n t . 
T h e s e i n p u t / o u t p u t c o m m a n d s are useful w h e n y o u w a n t to m o v e par t of t h e 

source file to a later p lace in t h e output . For e x a m p l e , 

C o m m a n d Act ion 
T O . :T /1 . Output to temporary file 
1 0 0 0 N Advance through source 
T O Revert to TO 
C F . :T/1 . Close output file :T.l 
12000. :T/1 . Reuse as input file 

If y o u u s e the C F c o m m a n d o n files y o u h a v e f in i shed w i t h , the a m o u n t of 
m e m o r y y o u n e e d is m i n i m i z e d . 

4.2.9 Loops 
Y o u c a n t y p e a n u n s i g n e d decimal n u m b e r b e f o r e m a n y c o m m a n d s to indicate 
repet i t ion , for e x a m p l e , 
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84N 

Y o u can also speci fy repeat c o u n t s for c o m m a n d g r o u p s in the s a m e w a y as 

for individual c o m m a n d s , for e x a m p l e , 

12(F/handsome/; E/handsome/hansom/; 3N) 

If y o u g i v e a r e p e a t c o u n t of z e r o (0) , t h e c o m m a n d or c o m m a n d g r o u p is 
r e p e a t e d indef ini te ly or unti l E D I T reaches the e n d of t h e source . 

4.2.10 Global Operations 
Global o p e r a t i o n s are operat ions that take place automat ica l ly as E D I T s c a n s 
t h e s o u r c e in a f o r w a r d direct ion. Y o u can start a n d s top global o p e r a t i o n s wi th 
special c o m m a n d s , descr ibed in the fo l lowing sec t ions . 

W A R N I N G : Be careful w h e n y o u m o v e b a c k w a r d t h r o u g h t h e source 
n o t to leave a n y active or " e n a b l e d " globals . T h e s e e n a b l e d globals c o u l d 
u n d o a lot of y o u r w o r k ! 

4.2.10.1 Setting Global Changes 

T h r e e c o m m a n d s , G A , G B , a n d G E are provided for s i m p l e s t r ing c h a n g e s 

o n each l ine . T h e i r syntax is as fo l lows: 

G A q/s/t/ 
G B q/s/t/ 
G E q/s/t/ 

T h e s e c o m m a n d s apply an A , B , or E c o m m a n d , as a p p r o p r i a t e , to a n y 
o c c u r r e n c e of str ing " s " in a n e w current l ine. T h e y also apply to t h e l ine that 
is current at the t ime the c o m m a n d is e x e c u t e d . 

G c o m m a n d s d o n o t r e s c a n their r e p l a c e m e n t text; for e x a m p l e , t h e fo l low

i n g c o m m a n d 

GE/Tiger Lily/Tiger Lily/ 

w o u l d n o t loop forever , b u t w o u l d h a v e n o visible effect o n a n y l ine . H o w e v e r , 
as a result of t h e " c h a n g e " , E D I T w o u l d verify certain l ines . 

E D I T appl ies t h e global c h a n g e s to each n e w current l ine in the order in 
w h i c h y o u gave the c o m m a n d s . 
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4.2.10.2 Cancelling Global Changes 

T h e R E W I N D c o m m a n d cancels all global operat ions automat ica l ly . Y o u can 
u s e t h e C G (Cance l Global) c o m m a n d to cancel individual c o m m a n d s at a n y 
t i m e . 

W h e n a global opera t ion is set u p b y o n e of the c o m m a n d s G A , G B , or G E , 
t h e opera t ion is a l located an identi f icat ion n u m b e r w h i c h is o u t p u t to the 
veri f icat ion file (for e x a m p l e , G l ) . T h e a r g u m e n t for C G is the n u m b e r of t h e 
global o p e r a t i o n to b e cance l led . If C G is e x e c u t e d wi th n o a r g u m e n t , E D I T 
c a n c e l s all g lobals . 

4.2.10.3 Suspending Global Changes 
Y o u can s u s p e n d individual global opera t ions , a n d later r e s u m e u s i n g t h e m 

w i t h D G (Disable Global) a n d E G (Enable Global) c o m m a n d s . T h e s e take t h e 
g lobal ident i f icat ion n u m b e r as the i r a r g u m e n t . If y o u o m i t t h e a r g u m e n t , 
all g lobals are t u r n e d off or o n (disabled or e n a b l e d ) , as appropr ia te . 

4.2.11 Displaying the Program State 
T w o c o m m a n d s b e g i n n i n g w i t h S H (for S H o w ) o u t p u t i n f o r m a t i o n a b o u t t h e 
state of E D I T to the verif icat ion file. 

T h e c o m m a n d S H D ( S H o w Data) takes t h e f o r m 

S H D 

a n d displays s a v e d in format ion va lues , s u c h as t h e last search express ion . 
T h e c o m m a n d S H G ( S H o w Globals) takes the f o r m 

S H G 

a n d displays the current global c o m m a n d s , toge ther wi th their ident i f icat ion 
n u m b e r s . It a lso g ives the n u m b e r of t imes each global search e x p r e s s i o n 
m a t c h e s . 

4.2.12 Terminating an EDIT Run 
T o " w i n d t h r o u g h " t h e res t of the source , you u s e t h e W c o m m a n d ( W i n d u p ) . 
N o t e tha t W is i l legal if o u t p u t is n o t current ly d irec ted to T O . E D I T exits w h e n 
it h a s r e a c h e d t h e e n d of t h e source , c losed all t h e f i les, a n d re l inquished the 
m e m o r y . Reach ing the e n d of the h ighes t level c o m m a n d file h a s the s a m e effect 
as W . If y o u call E D I T speci fy ing only the F R O M f i l ename, E D I T r e n a m e s t h e 
t e m p o r a r y o u t p u t file it c reated wi th the s a m e n a m e as t h e original ( that is , t h e 
F R O M f i l e n a m e ) , whi le it r e n a m e s the original in format ion as t h e file :T/EDIT-
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B A C K U P . This b a c k u p file is , of c o u r s e , only available unt i l t h e n e x t t ime E D I T 

is r u n . 
T h e S T O P c o m m a n d s tops E D I T immedia te ly . N o fur ther i n p u t or o u t p u t is 

a t t e m p t e d . In part icular , t h e S T O P c o m m a n d s tops E D I T f r o m overwri t ing t h e 
original source file. T y p i n g S T O P e n s u r e s that n o c h a n g e is m a d e to t h e i n p u t 
in format ion . 

T h e Q c o m m a n d s t o p s E D I T f r o m e x e c u t i n g t h e c u r r e n t c o m m a n d file 
(EDIT initially accepts c o m m a n d s f r o m t h e k e y b o a r d , b u t y o u can speci fy 
a c o m m a n d file w i t h t h e W I T H k e y w o r d or wi th t h e C c o m m a n d ) a n d m a k e s 
it revert to t h e previous o n e . A Q at the o u t e r m o s t level d o e s t h e s a m e 
as a W . 

4.2.13 Current Line Verification 
T h e fo l lowing c i r cumstances can cause automat ic verif icat ion to occur : 

• W h e n y o u t y p e a n e w l ine of c o m m a n d s for a current l ine tha t E D I T h a s 
n o t v e r i f i e d s i n c e it m a d e t h e l ine c u r r e n t , o r c h a n g e d s i n c e t h e las t 
veri f icat ion. 

• W h e n E D I T h a s m o v e d past a l ine that it h a s c h a n g e d , b u t n o t ye t ver i f ied. 
• W h e n E D I T displays a n error m e s s a g e . 

I n the first t w o cases , the verif ication only occurs if t h e V swi tch is o n . T h e 
c o m m a n d 

V s w 

c h a n g e s t h e set t ing of t h e V switch . It is set O N (V + ) if t h e initial s tate of E D I T 
is interact ive ( c o m m a n d s a n d verif icat ions b o t h c o n n e c t e d to a te rmina l ) , a n d 
to O F F (V-) o t h e r w i s e . 

T o explicit ly r e q u e s t verif icat ion of t h e current l ine , y o u u s e t h e fo l lowing 
c o m m a n d : 

? 

This c o m m a n d verif ies t h e current l ine . It is p e r f o r m e d automat ica l ly if t h e V 
swi tch is o n a n d t h e in format ion in the line h a s b e e n c h a n g e d . T h e veri f icat ion 
cons is t s of the l ine n u m b e r (or + + + + if the l ine is n o t or iginal ) , w i t h t h e 
text o n t h e n e x t l ine. 

A n a l ternate f o r m of verif icat ion, useful for l ines c o n t a i n i n g n o n p r i n t i n g 
charac ters , is p r o v i d e d b y t h e c o m m a n d 
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T h e ! c o m m a n d verif ies the current l ine wi th character indicators . E D I T 
p r o d u c e s t w o l ines of verif icat ion. T h e first is the current l ine in w h i c h E D I T 
replaces all the n o n g r a p h i c characters wi th the first character of their h e x a d e c i 
mal va lue . In t h e s e c o n d l ine , E D I T displays a m i n u s s ign u n d e r all t h e 
p o s i t i o n s c o r r e s p o n d i n g to u p p e r c a s e let ters a n d t h e s e c o n d h e x a d e c i m a l digit 
in t h e pos i t ions c o r r e s p o n d i n g to n o n g r a p h i c characters . All o t h e r pos i t ions 
conta in space charac ters . 

T h e fo l lowing e x a m p l e u s e s t h e ? a n d ! c o m m a n d s . T o veri fy the current 
l ine , y o u u s e t h e ? c o m m a n d . If, for ins tance , the fo l lowing a p p e a r s w h e n y o u 
u s e the ? c o m m a n d : 

? 
1. 
The Walrus and the ?? 

t h e n y o u m i g h t try to u s e the E c o m m a n d to e x c h a n g e " ? ? " for " C a r p e n t e r " . 
H o w e v e r , E D I T m a y n o t recognize the text it d isp layed wi th " ? ? " as t w o 
ques t ion m a r k s if t h e " ? ? " characters c o r r e s p o n d to two n o n g r a p h i c charac
ters . T o f ind out w h a t really is there , y o u u s e the ! c o m m a n d as fo l lows: 

! 
1. 
The Walrus and the 11 
- - 44 

T o correct t h e l ine , y o u can u s e the character po inter a n d # c o m m a n d to 
de le te t h e spur ious characters b e f o r e insert ing t h e correct text . (For fur ther 
detai ls o n u s i n g t h e character pointer a n d # c o m m a n d , see Sec t ion 4 . 2 . 4 , L ine 
W i n d o w s . ) 

4.2.14 Miscellaneous Commands 
This sect ion descr ibes all those c o m m a n d s that d o n o t fit neat ly into a n y of t h e 
p r e v i o u s categor ies . It descr ibes h o w to c h a n g e a terminat ion character , t u r n 
trail ing spaces off, r e n u m b e r l ines , a n d r e w i n d the source file. 

T o c h a n g e t h e terminator for text inser t ion , y o u u s e the Z c o m m a n d . T h e Z 
c o m m a n d h a s the fo l lowing form: 

Z/s/ 

w h e r e /s/ r e p r e s e n t s a s tr ing. T h e str ing m a y b e of a n y l e n g t h u p to 16 
charac ters . T h e str ing is m a t c h e d in e i ther case . In effect , the search for the 
t e rminator is d o n e us ing the qualif iers P U . T h e initial t e rminator str ing is Z . 
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T o turn trail ing spaces on or off, y o u u s e the T R (TRail ing spaces ) c o m m a n d . 
T h e T R c o m m a n d takes the fo l lowing form: 

T R s w 

w h e r e s w r e p r e s e n t s a switch ( + for O N ; - for O F F ) . E D I T usual ly s u p p r e s s e s 
all trail ing s p a c e s . T R + a l lows trailing spaces to r e m a i n o n b o t h i n p u t a n d 
o u t p u t l ines . 

T o r e n u m b e r the source l ines , y o u u s e t h e = c o m m a n d . T h e = c o m m a n d 
takes t h e f o r m : 

= n 

w h e r e " n " represents a n u m b e r . T h e c o m m a n d = n sets t h e current l ine 
n u m b e r to " n " . If y o u t h e n m o v e to t h e l ines b e l o w t h e current l ine , E D I T 
r e n u m b e r s all the fol lowing original a n d nonor ig inal l ines . A l t h o u g h , if y o u 
m o v e b a c k to prev ious l ines after us ing the = c o m m a n d , E D I T m a r k s all t h e 
prev ious l ines in the o u t p u t q u e u e as nonor ig ina l . W h e n y o u r e w i n d t h e 
source file, E D I T r e n u m b e r s all t h e l ines in the f i le-original , nonor ig ina l , a n d 
t h o s e previous ly r e n u m b e r e d wi th the = c o m m a n d . 

T o r e w i n d t h e source fi le, y o u u s e t h e R E W I N D c o m m a n d . F o r e x a m p l e , 

R E W I N D 

This c o m m a n d r e w i n d s the input file so that l ine 1 is t h e current l ine 
aga in . First E D I T s c a n s t h e res t o f t h e source (for g lobals , a n d s o for th) . 
T h e n it wri tes t h e l ines to the dest inat ion, w h i c h is t h e n c losed a n d re 
o p e n e d as a n e w source . It c loses the original source u s i n g a t e m p o r a r y 
file as a des t inat ion . A n y globals that y o u speci fy are cance l led . E D I T d o e s 
n o t necessar i ly require y o u to type t h e c o m p l e t e w o r d (that is , R E W I N D ) . T o 
m o v e to t h e b e g i n n i n g , y o u can t y p e a n y of the fo l lowing: R E W I , R E W I N , or 
R E W I N D . 

4.2.15 Abandoning Interactive Editing 
T o a b a n d o n m o s t c o m m a n d s that read text , y o u press C T R L - C . In part icular , if 
y o u realize that a search express ion h a s b e e n m i s t y p e d , t h e n C T R L - C s tops t h e 
search . Similarly the T c o m m a n d types to the e n d of t h e source , b u t C T R L - C 
a b a n d o n s this act ion. 

Af ter y o u press C T R L - C , E D I T r e s p o n d s wi th the m e s s a g e 

*** BREAK 
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a n d r e t u r n s to reading c o m m a n d s . T h e current l ine d o e s , of c o u r s e , d e p e n d o n 
exact ly w h e n y o u p r e s s e d C T R L - C . 

Quick Reference Card 
T h i s list u s e s t h e fo l lowing abbreviat ions : 

N o t a t i o n Descr ipt ion 
qs Qual i f ied string 
t S tr ing 
n L i n e n u m b e r , or .or* (current a n d last l ine) 
s w + or - (on or off) 

Character Pointer Commands (Line Window Commands) 
C o m m a n d Act ion 
< M o v e character pointer left 

> M o v e character pointer r ight 

# Dele te character at pointer 

$ L o w e r case character at pointer 
% U p p e r case character at pointer 
— T u r n character at pointer to space 
P A qs M o v e character po inter to after qs 
P B qs M o v e character po inter to be fore qs 
P R R e s e t character pointer to start of l ine 

Positioning Commands 
C o m m a n d Act ion 
M n M o v e to l ine n 
M + M o v e to h i g h e s t l ine in m e m o r y 
M - M o v e to lowes t l ine in m e m o r y 
N N e x t l ine 
P Previous l ine 
R E W I N D R e w i n d input file 

Search Commands 
C o m m a n d Act ion 
F qs F ind str ing qs 
B F qs S a m e as F , b u t m o v e b a c k w a r d t h r o u g h file 
D F qs S a m e as F , b u t delete l ines as t h e y are p a s s e d 
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Text Verification 
C o m m a n d Act ion 
? Veri fy current l ine 
! Ver i fy w i t h character indicators 
T T y p e to e n d of file 
T n T y p e n l ines 
T L n T y p e n l ines w i t h l ine n u m b e r s 
T N T y p e unti l buf fer c h a n g e d 
T P M - , t h e n t y p e to last l ine in buffer 
V s w Set verif ication o n or off 

Operations on the Current Line 
C o m m a n d Act ion 
A qs t Place str ing t after qs 
A P qs t S a m e as A , b u t m o v e character pointer 
B qs t Place str ing t be fore qs 
B P qs t S a m e as B , b u t m o v e character po inter 
C L t C o n c a t e n a t e current l ine , str ing t, a n d next l ine 
D Dele te current l ine 
D F A qs Dele te f r o m after qs to e n d of l ine 
D F B qs Dele te f r o m before qs to e n d of l ine 
D T A qs Dele te f rom start of l ine to after qs 
D T B qs Dele te f r o m start of l ine to be fore qs 
E qs t E x c h a n g e string qs wi th str ing t 
E P qs t S a m e as E , b u t m o v e character po inter 
I Insert material f r o m terminal b e f o r e l ine 
I I Insert f r o m file t 
R Replace mater ia l f r o m terminal 
R t Replace mater ia l f r o m file t 
S A qs Split l ine after qs 
S B qs Split l ine be fore qs 

Globals 
C o m m a n d Act ion 
G A qs t Global ly place t after qs 
G B qs t Global ly place t be fore qs 
G E qs t Global ly e x c h a n g e qs for t 
C G n Cance l global n (all if n omit ted) 
D G n Disable global n (all if n omit ted) 
E G n Enable global n (all if n omit ted) 
S H G Display info o n globals u s e d 
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Input/Output Manipulation 
C o m m a n d A c t i o n 
F R O M Take source f rom original 
F R O M t Take source f r o m file t 
T O Revert to original dest inat ion 
T O t Place o u t p u t l ines in file t 
C F t Close file t 

Other Commands 
C o m m a n d A c t i o n 

R e p e a t previous A , B , or E c o m m a n d 
= n Set l ine n u m b e r to n 
Ct T a k e c o m m a n d s f rom file t 
H n Set halt at l ine n . If n = * t h e n hal t a n d u n s e t h 

Q Exit f r o m c o m m a n d level ; w i n d u p if at level 1 
S H D S h o w data 
S T O P S t o p 
T R s w Set /unset trail ing space r e m o v a l 
W W i n d u p 
Zt Set i n p u t terminator to str ing t 



Appendix 

Error Codes and Messages 

T h e error m e s s a g e s that a p p e a r o n the screen w h e n y o u u s e the F A U L T or 
W H Y c o m m a n d fall into t w o genera l categor ies : 

1. user errors 
2 . p r o g r a m m e r errors . 

Th is a p p e n d i x gives the probable cause a n d a s u g g e s t i o n for recovery for 
e a c h of t h e s e error c o d e s . T h e c o d e s a p p e a r in numer ica l o rder w i t h i n the i r 
ca tegory . 

User Errors 
103: insufficient free store 
Probable cause: 
Y o u d o n ' t h a v e e n o u g h physica l m e m o r y o n the A m i g a to carry this opera 

t ion out . 

Recovery suggestion: 
First , try to s top s o m e of the appl icat ions that are r u n n i n g that y o u d o n ' t 

n e e d . F o r e x a m p l e , c lose a n y u n n e c e s s a r y w i n d o w s . O t h e r w i s e , b u y m o r e 
m e m o r y . S t o p s o m e of the tasks that are less impor tant to y o u a n d re i ssue the 
c o m m a n d . It m a y b e that y o u h a v e e n o u g h m e m o r y , b u t it h a s b e c o m e 
" f r a g m e n t e d " ; r e b o o t i n g m a y he lp . 

104: task table full 
Probable cause: 
L i m i t e d to 2 0 C L I tasks , or equivalent . 

220: argument line invalid or too long 
Probable cause: 
Y o u r a r g u m e n t for this c o m m a n d is incorrect or conta ins too m a n y o p t i o n s . 
Recovery suggestion: 
C o n s u l t t h e c o m m a n d speci f icat ions in C h a p t e r 2 of this m a n u a l for t h e 

correct a r g u m e n t t e m p l a t e . 
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221: file is not an object module 
Probable cause: 
Either y o u misspe l led t h e c o m m a n d n a m e , or this file m a y n o t b e in loadable 

file f o r m . 
Recovery suggestion: 
Ei ther re type t h e file n a m e , or m a k e sure that the file is a b i n a r y p r o g r a m 

file. R e m e m b e r that in order to execute a c o m m a n d s e q u e n c e t h e c o m m a n d 
E X E C U T E m u s t b e u s e d b e f o r e t h e file n a m e . 

122 : invalid resident library during load 

202: object in use 
Probable cause: 
T h e file or directory speci f ied is a l ready b e i n g u s e d b y a n o t h e r appl icat ion in 

a m a n n e r incompat ib le wi th the w a y y o u w a n t to u s e it. 
Recovery suggestion: 
If a n o t h e r appl icat ion is wri t ing to a file, t h e n n o b o d y else can r e a d f r o m it. If 

a n o t h e r appl icat ion is r e a d i n g f r o m a fi le, t h e n n o b o d y else can wri te to it. If an 
appl icat ion is u s i n g a directory or reading f r o m a file, t h e n n o b o d y else m a y 
dele te or r e n a m e t h e file or directory. Y o u m u s t s top t h e o t h e r appl icat ion 
u s i n g t h e file or directory a n d t h e n try again . 

203: object already exists 
Probable cause: 
T h e ob jec t n a m e that y o u speci f ied is that of a n ob jec t that a l ready exists . 
Recovery suggestion: 
Y o u m u s t first delete the directory or file if y o u really w a n t to r e u s e that 

n a m e . 

204: directory not found 

205: object not found 
Probable cause: 
A m i g a D O S c a n n o t f ind the device or file y o u speci f ied. Y o u h a v e p r o b a b l y 

m a d e a typographica l or spel l ing error . 
Recovery suggestion: 
C h e c k device n a m e s a n d f i l enames for correct spel l ings . Y o u also get this 

error if y o u a t t e m p t to create a file in a directory that d o e s n o t exist . 

206: invalid window 
Probable cause: 
Y o u h a v e e i ther m a d e the d i m e n s i o n s too b ig or too smal l , or y o u h a v e fai led 

to def ine a n entire w i n d o w . (For e x a m p l e , y o u m u s t n o t forget t h e f inal s lash . ) 
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Y o u can also get this error f r o m N E W C L I if y o u s u p p l y a device n a m e that is 
n o t a w i n d o w . 

Recovery suggestion: 
Y o u s h o u l d respeci fy t h e w i n d o w . 

2 2 0 : invalid stream component name 
Probable cause: 
Y o u h a v e inc luded an invalid character in the f i l ename y o u h a v e spec i f ied , or 

t h e f i l ename is too long . E a c h file or directory m u s t b e less t h a n 3 0 charac ters 
long . A f i l ename c a n n o t conta in control characters . 

2 2 2 : object not of required type 
Probable cause: 
M a y b e y o u ' v e tr ied to do a n opera t ion that requires a f i l ename a n d y o u g a v e 

it a directory n a m e or vice versa. F o r e x a m p l e , y o u m i g h t h a v e g i v e n t h e 
c o m m a n d T Y P E dir, w h e r e " d i r " is a directory. A m i g a D O S d o e s n ' t a l low y o u 
to display a directory, only f i les . 

Recovery suggestion: 
C h e c k o n t h e c o m m a n d u s a g e in C h a p t e r 2 of the AmigaDOS User's Manual 

in this b o o k . 

2 2 3 : disk not validated 
Probable cause: 
Either y o u j u s t inser ted a disk a n d t h e disk val idat ion p r o c e s s is in p r o g r e s s , 

or it m a y b e a b a d disk. 
Recovery suggestion: 
W a i t for t h e disk val idat ion process to f in ish—it normal ly o n l y t a k e s less 

t h a n a m i n u t e . If A m i g a D O S c a n n o t val idate the disk b e c a u s e it is b a d , t h e n 
t h e disk r e m a i n s unval idated . In this case , y o u can only r e a d f r o m t h e d isk a n d 
y o u m u s t c o p y y o u r in format ion o n t o a n o t h e r disk. 

224 : disk write-protected 
Probable cause: 
This disk is wr i te -protec ted . T h e A m i g a c a n n o t wr i te over in format ion that is 

a l ready o n the disk. Y o u can only read in format ion f r o m this disk . Y o u c a n n o t 
s tore a n y in format ion of y o u r o w n h e r e . 

Recovery suggestion: 
S a v e y o u r in format ion o n a disk that is n o t wr i te -protec ted , or c h a n g e t h e 

wri te -protec t tab o n the disk. 

2 2 5 : rename across devices attempted 
Probable cause: 
R E N A M E o n l y c h a n g e s a f i l ename o n t h e s a m e device , a l t h o u g h y o u can u s e 
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it to r e n a m e a file f r o m o n e directory into a n o t h e r o n the s a m e device . 
Recovery suggestion: 
C o p y t h e file to the ob jec t device a n d delete it f r o m t h e source device . 

216: directory not empty 
Probable cause: 
Y o u c a n n o t delete a directory unless it is e m p t y . 
Recovery suggestion: 
Dele te t h e c o n t e n t s of the directory. S t u d y the c o m m a n d specif icat ion for 

D E L E T E in C h a p t e r 2 of this m a n u a l . 

218: device not mounted 
Probable cause: 
T h e w o r d " m o u n t e d " h e r e m e a n s " i n s e r t e d into the d r i v e " ; e i ther y o u ' v e 

m a d e a typographica l error , or the disk wi th the des ired n a m e i sn ' t m o u n t e d . 
Recovery suggestion: 
C h e c k t h e spel l ing of the devices , or insert the correct disk. 

2 2 0 : comment too big 
Probable cause: 
Y o u r f i lenote h a s e x c e e d e d the m a x i m u m n u m b e r of characters a l lowed 

(80) . 
Recovery suggestion: 
R e t y p e t h e f i lenote a d h e r i n g to these l imits . 

2 2 1 : disk full 
Probable cause: 
Y o u d o n o t h a v e suff icient r o o m o n the disk to d o this opera t ion . 
Recovery suggestion: 
U s e a n o t h e r disk or delete s o m e u n n e c e s s a r y files or director ies . 

2 2 2 : file is protected from deletion 
Probable cause: 
T h e file or directory h a s b e e n protec ted f r o m delet ion. 
Recovery suggestion: 
Y o u e i ther did n o t m e a n to delete that file, or y o u really did m e a n it. If 

y o u really did m e a n it, y o u m u s t u s e the P R O T E C T c o m m a n d to alter t h e 
pro tec t ion s ta tus . Refer to the P R O T E C T c o m m a n d in C h a p t e r 2 . A l s o u s e 
the L I S T c o m m a n d to c h e c k o n w h a t the protec t ions of this part icular file or 
d isk are . 

2 2 3 : file is protected from writing 
Probable cause: 
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T h e file or directory h a s b e e n protec ted f rom b e i n g overwri t ten . 
Recovery suggestion: 
Y o u e i ther d id n o t m e a n t o wri te to tha t f i le, or y o u really d id m e a n it. If y o u 

really did m e a n it, y o u m u s t u s e the P R O T E C T c o m m a n d to alter t h e protec 
t ion s ta tus . Refer to the P R O T E C T c o m m a n d in C h a p t e r 2 . A l s o u s e t h e 
L I S T c o m m a n d to c h e c k o n t h e protect ions of this part icular file or disk. 

224: file is protected from reading 
Probable cause: 
T h e file or directory h a s b e e n protec ted f r o m b e i n g read . 
Recovery suggestion: 
Y o u e i ther did n o t m e a n to read f rom that file, or y o u really did m e a n it. If 

y o u really did m e a n it, y o u m u s t u s e the P R O T E C T c o m m a n d to alter t h e 
protec t ion s ta tus . Refer to the P R O T E C T c o m m a n d in C h a p t e r 2 . Also u s e t h e 
L I S T c o m m a n d to c h e c k o n the protect ions of this part icular file or disk. 

2 2 5 : not a DOS disk 
Probable cause: 
T h e disk in the drive is n o t a format ted D O S disk. 
Recovery suggestion: 
Place a suitably format ted D O S disk in the drive i n s t e a d , or e lse format t h e 

d isk u s i n g t h e F O R M A T c o m m a n d if y o u d o n ' t w a n t a n y of t h e i n f o r m a t i o n o n 
it. 

2 2 6 : no disk in drive 
Probable cause: 
Y o u h a v e a t t e m p t e d to read or wri te to a disk drive w h e r e there is n o disk . 
Recovery suggestion: 
Place a suitably format ted D O S disk in the drive. 

Programmer Errors 
209: packet request type unknown 
Probable cause: 
Y o u h a v e a s k e d a device h a n d l e r to a t t e m p t an opera t ion it c a n n o t d o (for 

e x a m p l e , the conso le h a n d l e r c a n n o t r e n a m e a n y t h i n g ) . 
Recovery suggestion: 
C h e c k the r e q u e s t c o d e p a s s e d to device h a n d l e r s . 

2 1 1 : invalid object lock 
Probable cause: 
Y o u h a v e u s e d s o m e t h i n g that is n o t a val id lock. 
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Recovery suggestion: 
C h e c k y o u r c o d e so that y o u only pass valid locks to A m i g a D O S calls that 

expec t locks . 

219: seek error 
Probable cause: 
Y o u h a v e a t t e m p t e d to call S E E K w i t h invalid a r g u m e n t s . 
Recovery suggestion: 
M a k e sure that y o u only S E E K wi th in t h e file. Y o u c a n n o t S E E K outs ide 

t h e b o u n d s of the file. 

2 3 2 : no more entries in directory 
Probable cause: 
T h e r e are n o m o r e entr ies in t h e directory that y o u are e x a m i n i n g . 
Recovery suggestion: 
T h i s error c o d e indicates that t h e A m i g a D O S call E X N E X T h a s n o m o r e 

entr ies in t h e directory y o u are e x a m i n i n g to h a n d b a c k to y o u . S t o p call ing 
E X N E X T . 

Glossary 
A r g u m e n t s 

Addi t iona l in format ion suppl ied to c o m m a n d s . 
Character pointer 

Pointer to t h e left e d g e of a l ine w i n d o w in E D I T . Y o u u s e it to def ine t h e 
part of a l ine that E D I T m a y alter. 

Character string 
S e q u e n c e of pr intable characters . 

C o m m a n d 
A n ins truct ion y o u give directly to t h e c o m p u t e r . 

C o m m a n d Line Interface (CLI) 
A process that d e c o d e s u s e r input . 

C o n s o l e h a n d l e r 
S e e t e rminal handler . 

C o m m a n d template 
T h e m e t h o d of def in ing the syntax for each c o m m a n d . 

Control c o m b i n a t i o n 
A c o m b i n a t i o n of t h e C T R L k e y a n d a letter or s y m b o l . T h e C T R L k e y is 
p r e s s e d d o w n whi le the letter or s y m b o l is t y p e d . It a p p e a r s in t h e d o c u 
m e n t a t i o n , for e x a m p l e , in the f o r m C T R L - A . 

Current cursor posi t ion 
T h e pos i t ion t h e cursor is current ly at . 
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C u r r e n t d irec tory 

This is e i ther the root d irec tory or the last d irectory y o u set yourse l f in w i t h 
the c o m m a n d C D . 

C u r r e n t dr ive 

T h e disk drive that is inser ted a n d dec lared to b e current . T h e defaul t is 
S Y S : . 

C u r r e n t l i n e 
T h e l ine that E D I T h a s in its h a n d at a n y time. 

C u r r e n t s t r ing a l tera t ion c o m m a n d 
A n ins t ruct ion that c h a n g e s t h e current s tr ing. 

D e l i m i t e r characters 
Charac ters u s e d at the b e g i n n i n g a n d e n d of a character s t r ing . 

D e s t i n a t i o n f i l e 
F i l e b e i n g wri t ten to . 

D e v i c e n a m e 
U n i q u e n a m e g iven to a device , e .g . DFO: = f loppy drive 0: . 

D i r e c t o r y 
A col lect ion of f i l e s . 

E d i t i n g c o m m a n d s 
C o m m a n d s i n p u t f rom t h e k e y b o a r d that control an edi t ing sess ion . 

E x t e n d e d m o d e 
C o m m a n d s a p p e a r o n the c o m m a n d l ine a n d are n o t e x e c u t e d unti l y o u 
f inish the c o m m a n d l ine. 

F i l e 
A col lect ion of re la ted data . 

F i l e n a m e 
A n a m e g iven to a file for identi f icat ion p u r p o s e s . 

I m m e d i a t e m o d e 
C o m m a n d s that are executed immedia te ly . 

K e y w o r d 
A r g u m e n t s to c o m m a n d s that m u s t b e s tated explicit ly. 

L i n e w i n d o w s 
Parts of a l ine for E D I T to execute s u b s e q u e n t c o m m a n d s o n . 

M e m o r y 

This is s o m e t i m e s k n o w n as store a n d is w h e r e a c o m p u t e r s tores its da ta 
a n d ins t ruct ions . 

M u l t i - p r o c e s s i n g 
T h e execut ion of t w o or m o r e p r o c e s s e s in paral lel , that is , at t h e s a m e 
time. 

O u t p u t q u e u e 

Buffer in m e m o r y h o l d i n g data b e f o r e b e i n g wri t ten out to f i l e . 
Pr ior i ty 

T h e relat ive i m p o r t a n c e of a p r o c e s s . 
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Process 
A j o b r e q u e s t e d b y t h e opera t ing s y s t e m or the user . 

Quali f iers 
Charac ters that speci fy addit ional condi t ions for the context in str ing. 

Quali f ied string 
A str ing p r e c e d e d b y o n e or m o r e qualif iers . 

Q u e u e 
S e e O u t p u t q u e u e . 

R o o t directory 
T h e top level in the fi l ing s y s t e m . Files a n d directories w i t h i n the root 
directory h a v e their n a m e s p r e c e d e d b y a colon (:). 

Sequent ia l files 
A file that can b e accessed at a n y point b y start ing at the b e g i n n i n g a n d 
s c a n n i n g sequent ia l ly unti l the point is r e a c h e d . 

Source file 
File b e i n g read f rom. 

Syntax 
T h e format or " g r a m m a r " y o u u s e for g iv ing a c o m m a n d . 

T e r m i n a l h a n d l e r 
A process h a n d l i n g input a n d o u t p u t f r o m t h e terminal or c o n s o l e . 

V o l u m e n a m e 
T h e u n i q u e n a m e assoc ia ted wi th a disk . 

W i l d card 
S y m b o l s u s e d to m a t c h a n y pat tern . 
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Using Preferences 

T h e default text s ize o n the A m i g a al lows u p to 60 characters pe r l ine in a 
ful l -width C L I w i n d o w . M a n y deve lopers prefer to u s e 80 charac ters per l ine . 
Y o u can c h a n g e the text style b y u s i n g the Pre ferences tool f r o m y o u r W o r k 
b e n c h disk; h o w e v e r , t h e n e w text w i d t h will n o t necessar i ly take effect o n a n y 
w i n d o w s that y o u current ly h a v e o p e n e d . T h a t is , a n y old w i n d o w s in t h e 
s y s t e m r e m a i n w i t h a text size of 60 . T o incorporate text s ize into t h e s y s t e m , 
y o u n e e d to create a n e w w i n d o w , select t h e old w i n d o w , a n d f inal ly de le te 
t h e old w i n d o w . 

Fo l low these s teps : 

1. U s e the N E W C L I c o m m a n d . 
2 . Se lect the old w i n d o w . 
3 . U s e the E N D C L I c o m m a n d in the old w i n d o w to delete t h e old w i n d o w . 

If y o u alter t h e C L I se lect ion, the c h a n g e m a y n o t take effect i m m e d i a t e l y . If 
y o u save t h e n e w pre ferences a n d reboot , they take effect . 



Chapter 1 

Programming on the Amiga 

This c h a p t e r in t roduces the reader to p r o g r a m m i n g in C or A s s e m b l e r u n d e r 
A m i g a D O S . 

1.1 In t roduct ion 
1.2 P r o g r a m D e v e l o p m e n t for the A m i g a 
1 .2 .1 G e t t i n g S tar ted 
1 .2 .2 Cal l ing R e s i d e n t Libraries 
1 .2 .3 Crea t ing a n Executable P r o g r a m 
1.3 R u n n i n g a P r o g r a m U n d e r the C L I 
1 .3 .1 Initial E n v i r o n m e n t in A s s e m b l e r 
1 .3 .2 Initial E n v i r o n m e n t in C 
1.3 .3 Fai lure of R o u t i n e s 
1 .3 .4 T e r m i n a t i n g a P r o g r a m 
1.4 R u n n i n g a P r o g r a m U n d e r t h e W o r k b e n c h 
1.5 Cross D e v e l o p m e n t 
1.5.1 Cross D e v e l o p m e n t o n a S u n M i c r o s y s t e m 
1.5 .2 C r o s s D e v e l o p m e n t U n d e r M S - D O S 
1 .5 .3 C r o s s D e v e l o p m e n t o n O t h e r C o m p u t e r s 

1.1 Introduction 
T h e A m i g a D O S p r o g r a m m i n g e n v i r o n m e n t is available o n the A m i g a , S u n , 
a n d I B M P C . 

This m a n u a l a s s u m e s that y o u h a v e s o m e familiarity wi th e i ther C or A s s e m 
bler . It d o e s n o t a t t e m p t to teach e i ther of t h e s e l a n g u a g e s . A n in t roduct ion to 
C c a n b e f o u n d in the b o o k The C Programming Language b y Br ian W . K e r n i g h a n 
a n d D e n n i s M . Ri tchie , p u b l i s h e d b y Prent ice Hall . T h e r e are a n u m b e r of 
b o o k s o n w r i t i n g 6 8 0 0 0 a s s e m b l e r , inc luding Programming the MC68000 b y T i m 
K i n g a n d Brian K n i g h t , publ i shed b y A d d i s o n W e s l e y . 
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1.2 Program Development for the Amiga 
T h i s sec t ion descr ibes h o w to d e v e l o p p r o g r a m s for the A m i g a . It descr ibes 
w h a t y o u n e e d b e f o r e y o u start , h o w y o u can call the s y s t e m rout ines , a n d 
h o w to create a file that y o u can execute o n the A m i g a . 

W A R N I N G : Before y o u d o A N Y T H I N G , y o u s h o u l d m a k e a b a c k u p c o p y 
of y o u r s y s t e m disk. For ins t ruct ions , see the sect ion, " B a c k i n g U p , " at 
the b e g i n n i n g of the AmigaDOS User's Manual in this b o o k . 

1.2.1 Getting Started 
Before y o u start wri t ing p r o g r a m s for the A m i g a , y o u n e e d t h e fo l lowing 
i t e m s : 

1. D o c u m e n t a t i o n o n A m i g a D O S a n d other s y s t e m rout ines that y o u can call . 
For e x a m p l e , y o u n e e d the AmigaDOS User's Manual, ROM Kernel Manual, 
a n d poss ib ly the AmigaDOS Technical Reference Manual as wel l . 

2 . D o c u m e n t a t i o n o n the l a n g u a g e y o u i n t e n d to u s e . If y o u i n t e n d to u s e 
A s s e m b l e r or C , t h e n this m a n u a l tells y o u h o w to u s e t h e s e tools a l t h o u g h 
it d o e s n o t conta in a n y specific in format ion normal ly f o u n d in a l a n g u a g e 
re ference m a n u a l . 

3 . H e a d e r files conta in ing the n e c e s s a r y A m i g a structure def ini t ions a n d the 
va lues for cal l ing t h e s y t e m rout ines that y o u n e e d . C o m m o d o r e - A m i g a 
provides these h e a d e r files as inc luded files for ei ther C (usually e n d i n g in .h) 
or a s s e m b l e r (ending in . i ) . T o u s e a part icular res ident l ibrary, y o u m u s t 
inc lude o n e or m o r e h e a d e r files conta in ing the re levant def in i t ions . For 
e x a m p l e , to u s e A m i g a D O S f r o m C, y o u m u s t inc lude the file " d o s . h " . 

4 . A n a s s e m b l e r or compi ler e i ther r u n n i n g o n the A m i g a itself or o n o n e of 
the cross d e v e l o p m e n t e n v i r o n m e n t s . 

5 . T h e A m i g a l inker , again r u n n i n g o n the A m i g a or o n a n o t h e r c o m p u t e r , as 
wel l as t h e s tandard A m i g a l ibrary conta in ing func t ions , interface r o u t i n e s , 
a n d var ious abso lute va lues . 

6. Tools to download programs if you are using a cross-development environment . 

2 .2 .2 Calling Resident Libraries 
Y o u s h o u l d n o t e that there are t w o w a y s of call ing s y s t e m r o u t i n e s f r o m a u s e r 
a s s e m b l y p r o g r a m . C p r o g r a m m e r s s imply call the funct ion as speci f ied. Y o u 
usual ly call a s y s t e m rout ine in a s s e m b l e r b y placing the l ibrary b a s e po inter 
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for that res ident l ibrary in register A 6 a n d t h e n j u m p i n g to a suitable negat ive 
of fset f r o m that pointer . T h e offsets are available to y o u as abso lute externals in 
t h e A m i g a l ibrary, wi th n a m e s of the f o r m L V O n a m e . S o , for i n s t a n c e , a call 
could b e J S R L V O n a m e ( A 6 ) , w h e r e y o u have loaded A 6 with a suitable l ibrary 
b a s e pointer . T h e s e b a s e pointers are available to y o u f r o m the O p e n l i b r a r y 
call to Exec ; y o u can f ind t h e b a s e pointer for Exec at locat ion 4 ( the only 
absolute location u s e d in the Amiga) . This location is also k n o w n as A b s E x e c B a s e 
w h i c h is d e f i n e d in A m i g a . l i b . (See t h e ROM Kernel Manual for fur ther detai ls 
o n E x e c . ) 

Y o u c a n call certain R A M - b a s e d res ident l ibraries a n d the A m i g a D O S library 
in this w a y , if required . N o t e that the A m i g a D O S library is cal led " d o s . l i b r a r y " . 
H o w e v e r , y o u d o n o t n e e d to u s e A 6 to h o l d a po inter to t h e l ibrary b a s e ; y o u 
m a y u s e a n y o t h e r register if y o u n e e d to . In addit ion, y o u m a y call A m i g a D O S 
u s i n g t h e res ident l ibrary call feature of t h e l inker . In this c a s e , s imply c o d e a 
J S R to the en t ry point a n d the l inker n o t e s t h e fact that y o u h a v e u s e d a 
re ference to a res ident l ibrary. W h e n y o u r c o d e is loaded i n t o ' m e m o r y , t h e 
l o a d e r automat ica l ly o p e n s t h e l ibrary a n d c loses it for y o u w h e n y o u h a v e 
u n l o a d e d . T h e loader automat ica l ly p a t c h e s re ferences to A m i g a D O S ent ry 
points to refer to the correct offset f r o m the l ibrary b a s e po inter . 

1.2.3 Creating an Executable Program 
T o produce a file that y o u can execute o n the A m i g a , y o u should fol low the four 
s teps b e l o w . Y o u can do each s tep e i ther o n the A m i g a itself or o n a sui table 
c r o s s - d e v e l o p m e n t c o m p u t e r . 

1. G e t y o u r p r o g r a m source into the A m i g a . T o d o th is , y o u can type it direct ly 
in u s i n g a n editor , or y o u can transfer it f r o m a n o t h e r c o m p u t e r . N o t e that 
y o u can u s e t h e R E A D a n d D O W N L O A D p r o g r a m s o n t h e A m i g a to 
t ransfer character or b inary files. 

2 . A s s e m b l e or compi le y o u r p r o g r a m . 
3 . L ink y o u r p r o g r a m together , inc luding a n y s tar tup c o d e y o u m a y require 

at t h e b e g i n n n i n g , a n d scan the A m i g a l ibrary a n d a n y o t h e r s y o u m a y n e e d 
to satisfy a n y external re fe rences . 

4 . L o a d y o u r p r o g r a m into the A m i g a a n d w a t c h it run ! 

1.3 Running a Program Under the CLI 
T h e r e are t w o w a y s y o u can r u n a p r o g r a m . First , y o u can r u n y o u r p r o g r a m 
u n d e r a CLI ( C o m m a n d Line Inter face) . S e c o n d , y o u can r u n y o u r p r o g r a m 
u n d e r t h e W o r k b e n c h . This sect ion descr ibes t h e first of t h e t w o w a y s . 

R u n n i n g a p r o g r a m u n d e r the C L I is a little like u s i n g an o l d - f a s h i o n e d 
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l ine-or iented T T Y s y s t e m a l t h o u g h y o u m i g h t f ind a CLI useful , for e x a m p l e , to 
port y o u r p r o g r a m over to y o u r A m i g a as a first s tep in d e v e l o p m e n t . T o load 
a n d e n t e r y o u r p r o g r a m , y o u s imply t y p e the n a m e of the file that conta ins t h e 
b inary a n d poss ib ly fol low this wi th a n u m b e r of a r g u m e n t s . 

1.3.1 Initial Environment in Assembler 
W h e n y o u l o a d a p r o g r a m u n d e r a C L I , y o u t y p e t h e n a m e o f t h e p r o g r a m a n d 
a set of a r g u m e n t s . Y o u m a y also speci fy input or o u t p u t redirect ion b y m e a n s 
of the " > " a n d " < " s y m b o l s . T h e CLI automat ica l ly provides all th is i n f o r m a 
t ion for t h e p r o g r a m w h e n it starts u p . 

W h e n t h e C L I starts u p a p r o g r a m , it a l locates a stack for that p r o g r a m . T h i s 
s tack is initially 4000 b y t e s , b u t y o u m a y c h a n g e t h e stack size w i t h t h e S T A C K 
c o m m a n d . A m i g a D O S obtains this stack from the general free m e m o r y h e a p jus t 
b e f o r e y o u r u n the p r o g r a m ; it is no t , h o w e v e r , t h e s a m e as t h e s tack that the 
C L I u s e s . A m i g a D O S p u s h e s a suitable re turn a d d r e s s o n t o the s tack that tells 
the C L I to regain control a n d u n l o a d y o u r p r o g r a m . B e l o w this o n t h e s tack at 
4 ( S P ) is t h e size of the s tack in b y t e s , w h i c h m a y b e useful if y o u w i s h to 
p e r f o r m s tack c h e c k i n g . 

Y o u r p r o g r a m starts wi th register AO point ing to the a r g u m e n t s y o u , or 
a n y o n e e lse r u n n i n g y o u r p r o g r a m t y p e d . A m i g a D O S stores the a r g u m e n t l ine 
in m e m o r y wi th in the CLI stack a n d this pointer r e m a i n s valid t h r o u g h o u t 
y o u r p r o g r a m . Regis ter DO indicates the n u m b e r of characters in t h e a r g u m e n t 
l ine. Y o u can u s e these initial values to decode the argument line to find out w h a t 
t h e u s e r requires . N o t e that all registers m a y b e corrupted b y a user p r o g r a m . 

T o m a k e the initial input a n d o u t p u t file h a n d l e s avai lable , y o u call t h e 
A m i g a D O S r o u t i n e s Input( ) a n d O u t p u t ( ) . R e m e m b e r that y o u m a y h a v e to 
o p e n t h e A m i g a D O S library b e f o r e y o u d o this . T h e calls re turn file h a n d l e s 
that refer to the s tandard input a n d o u t p u t the user requires . Th is s t a n d a r d 
i n p u t a n d o u t p u t is usual ly the terminal un less y o u redirected t h e I/O b y 
inc luding " > " or " < " o n the a r g u m e n t l ine. Y o u s h o u l d n o t c lose these file 
h a n d l e s wi th y o u r p r o g r a m ; the C L I o p e n e d t h e m for y o u a n d it will c lose 
t h e m , if r equi red . 

1.3.2 Initial Environment in C 
W h e n p r o g r a m m i n g in C , y o u s h o u l d a lways inc lude the s tar tup c o d e as t h e 
first e l e m e n t in the l inker input . This m e a n s that the l inker e n t e r s y o u r 
p r o g r a m at t h e s tar tup c o d e ent ry point . Th is sect ion of c o d e s c a n s the argu
m e n t list a n d m a k e s the a r g u m e n t s available in " a r g v " , wi th the n u m b e r of 
a r g u m e n t s in " a r g c " as usua l . It also o p e n s the A m i g a D O S library a n d calls 
Input( ) a n d O u t p u t ( ) for y o u , plac ing the resul t ing file h a n d l e s into " s t d i n " a n d 
" s t d o u t " . It t h e n calls the C func t ion " m a i n " . 
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1.3.3 Failure of Routines 
M o s t A m i g a D O S rout ines re turn a zero if t h e y fail; t h e except ions are the R e a d 
a n d W r i t e calls that re turn -1 o n f inding a n error . If y o u rece ive a n error r e t u r n , 
y o u can call IoErr() to obtain m o r e in format ion o n t h e fai lure. IoErr() r e t u r n s a n 
integer that c o r r e s p o n d s to a full error c o d e , a n d y o u m a y w i s h to take 
di f ferent act ions d e p e n d i n g o n exactly w h y t h e call fai led. A c o m p l e t e list of 
error c o d e s a n d m e s s a g e s can b e f o u n d at t h e e n d of the AmigaDOS User's 
Manual in this b o o k . 

1.3.4 Terminating a Program 
T o exit f r o m a p r o g r a m , it is suff icient to give a s imple R T S u s i n g t h e initial 
s tack po inter (SP) . In this case , y o u s h o u l d provide a re turn c o d e in regis ter 
DO. This is z e r o if y o u r p r o g r a m s u c c e e d e d ; o t h e r w i s e , it is a posi t ive n u m b e r . 
If y o u re turn a n o n z e r o n u m b e r , t h e n the C L I not ices an error . D e p e n d i n g o n 
t h e current fail va lue (set b y t h e c o m m a n d F A I L A T ) , a noninterac t ive C L I , 
such as o n e r u n n i n g a c o m m a n d s e q u e n c e set u p b y the E X E C U T E c o m m a n d , 
t e r m i n a t e s . A p r o g r a m wri t ten in C can s imply re turn f r o m " m a i n " w h i c h 
re turns to the s tar tup code ; this c lears DO a n d p e r f o r m s an R T S . 

Al ternat ive ly a p r o g r a m m a y call t h e A m i g a D O S funct ion Exit , w h i c h takes 
the re turn c o d e as a rgument . This instructs your p r o g r a m to exit n o mat ter w h a t 
va l u e t h e s tack p o i n t e r h a s . 

It is i m p o r t a n t at this s tage to s tress that A m i g a D O S d o e s n o t control a n y 
r e s o u r c e s ; this is left ent irely u p to the p r o g r a m m e r . A n y files that a u s e r 
p r o g r a m o p e n s m u s t b e c losed b e f o r e t h e p r o g r a m t e r m i n a t e s . L i k e w i s e , a n y 
locks it obta ins m u s t b e f reed , a n y c o d e it loads m u s t b e u n l o a d e d , a n d a n y 
m e m o r y it a l locates re turned . O f c o u r s e , there m a y b e cases w h e r e y o u d o n o t 
w i s h to re turn all r esources , for e x a m p l e , w h e n y o u h a v e wri t ten a p r o g r a m 
that loads a c o d e s e g m e n t into m e m o r y for later u s e . Th is is perfect ly accept 
able , b u t y o u m u s t h a v e a m e c h a n i s m for eventual ly re turn ing a n y m e m o r y , 
file locks , a n d so o n . 

1.4 Running a Program Under the Workbench 
T o r u n a p r o g r a m u n d e r the W o r k b e n c h , y o u n e e d to apprec ia te t h e di f ferent 
w a y s in w h i c h a p r o g r a m m a y b e r u n o n the A m i g a . U n d e r t h e C L I y o u r 
p r o g r a m is r u n n i n g as part of the C L I process . It can inher i t I/O s t r e a m s a n d 
o t h e r in format ion f r o m the C L I , such as the a r g u m e n t s y o u p r o v i d e d . 

If a p r o g r a m is r u n n i n g u n d e r the W o r k b e n c h , t h e n A m i g a D O S starts it a s a 
n e w p r o c e s s r u n n i n g at t h e s a m e t ime as W o r k b e n c h . W o r k b e n c h loads t h e 
p r o g r a m a n d t h e n s e n d s a m e s s a g e to get it s tar ted. Y o u m u s t there fore wai t 
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for this initial m e s s a g e be fore y o u start to d o a n y t h i n g . Y o u m u s t retain t h e 
m e s s a g e a n d re turn it to W o r k b e n c h w h e n y o u r p r o g r a m h a s f in i shed , so that 
W o r k b e n c h can u n l o a d the c o d e of y o u r p r o g r a m . 

F o r C p r o g r a m m e r s , th is is all d o n e b y s imply u s i n g a di f ferent s tar tup 
rout ine . For a s s e m b l y l a n g u a g e p r o g r a m m e r s , this w o r k m u s t b e d o n e yoursel f . 

Y o u s h o u l d also n o t e that a p r o g r a m r u n n i n g as a n e w p r o c e s s ini t iated b y 
W o r k b e n c h h a s n o default input a n d o u t p u t s t r e a m s . Y o u m u s t e n s u r e that 
y o u r p r o g r a m o p e n s all the I/O c h a n n e l s that it n e e d s , a n d that it c loses t h e m 
all w h e n it h a s f in i shed . 

1.5 Cross Development 
It y o u are u s i n g a c r o s s - d e v e l o p m e n t e n v i r o n m e n t , t h e n y o u n e e d to d o w n l o a d 
y o u r c o d e o n t o t h e A m i g a . T h i s s e c t i o n d e s c r i b e s t h e s p e c i a l s u p p o r t 
C o m m o d o r e - A m i g a g ives to S u n M i c r o s y s t e m a n d M S D O S e n v i r o n m e n t s . I t 
a lso descr ibes h o w to c ross -deve lop in o t h e r e n v i r o n m e n t s w i t h o u t this special 
suppor t . 

1.5.1 Cross Development on a Sun Microsystem 
T h e tools avai lable o n t h e S u n M i c r o s y s t e m for cross d e v e l o p m e n t inc lude t h e 
a s s e m b l e r , l inker , a n d t w o C compi lers . T h e a r g u m e n t formats of the a s s e m 
bler a n d l inker o n the S u n M i c r o s y s t e m are identical to t h o s e o n t h e A m i g a 
w h e n r u n n i n g u n d e r the CLI . T h e Greenhi l l s C compi ler is o n l y available o n 
t h e S u n M i c r o s y s t e m a n d is descr ibed h e r e . 

T h e c o m p i l e r is ca l led m e t a c c , a n d it accepts several t y p e s of f i les . It 
a s s u m e s that f i l e n a m e s e n d i n g in .c r e p r e s e n t C source p r o g r a m s . T h e c o m 
piler t h e n c o m p i l e s t h e s e .c files a n d places the resul t ing ob jec t p r o g r a m 
in the current directory wi th the s a m e f i l ename, b u t e n d i n g wi th .ob j . T h e 
suff ix .obj d e n o t e s an object fi le. T h e compi ler a s s u m e s that files e n d i n g 
in . a s m are a s s e m b l y s o u r c e p r o g r a m s . Y o u c a n u s e t h e a s s e m b l e r to 
a s s e m b l e these a n d p r o d u c e an ob jec t file (ending wi th .obj) in t h e current 
directory . 

T h e compi ler m e t a c c takes m a n y opt ions wi th the fol lowing format : 

m e t a c c [ < o p t l > [ , < o p t 2 > [ , . . < o p t n > ] ] ] [ < f i l e > [ , . . . < f i l e n > ] ] 

T h e o p t i o n s available are as fo l lows: 

-c -g -go - w -p -pg - 0 [ < o p t f l a g s > ] -fsingle 
-S -E -C -X70 -o < o u t p u t > - D < n a m e = d e f > 
- U < n a m e > -I < d i r > -B < s t r i n g > -t[p012] 
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T h e fo l lowing opt ions instruct m e t a c c to: 

-c jus t compi le the p r o g r a m , s u p p r e s s i n g t h e loading p h a s e of 
the compi la t ion , a n d forc ing an ob jec t file to b e p r o d u c e d 
e v e n if it only compi les o n e p r o g r a m . 

-g p r o d u c e addit ional s y m b o l table in format ion for t h e d e b u g 
ger dbx a n d to p a s s the -lg flag to Id. 

-go p r o d u c e addit ional s y m b o l table i n f o r m a t i o n in a n o l d e r 
format set b y the a d b d e b u g g e r . A l s o , p a s s t h e -lg f lag 
to Id. 

-w s u p p r e s s all w a r n i n g m e s s a g e s . 

-p p r o d u c e profi l ing c o d e to c o u n t the n u m b e r of t i m e s e a c h 
rout ine is cal led. If loading takes p lace , replace the s t a n d a r d 
s tar tup rout ine b y o n e that is automat ica l ly cal led b y t h e 
m o n i t o r a n d u s e s a special profi l ing library ins tead of the 
s tandard C library. 
U s e t h e prof p r o g r a m to g e n e r a t e an execut ion prof i le . 

-pg p r o d u c e profi l ing c o d e like - p , b u t i n v o k e a r u n - t i m e re 
cording m e c h a n i s m that k e e p s m o r e ex tens ive statist ics a n d 
p r o d u c e s a g m o n . o u t file at n o r m a l t e rminat ion . 
U s e t h e gprof p r o g r a m to g e n e r a t e a n execut ion prof i le . 

- 0 [ < o p t f l a g s > ] u s e the ob jec t c o d e opt imizer to i m p r o v e the g e n e r a t e d 
c o d e . 
If " o p t f l a g s " a p p e a r s , y o u inc lude < o p t f l a g s > in t h e c o m 
m a n d l ine to r u n the opt imizer . Y o u can u s e - O to pass 
opt ion f lags. 

- fs ingle u s e s ingle-precis ion ar i thmet ic in c o m p u t a t i o n s invo lv ing 
only flo at n u m b e r s ; that is , d o n o t conver t e v e r y t h i n g to 
double (that is , the defaul t ) . 
N o t e : F loat ing-point p a r a m e t e r s are still c o n v e r t e d to d o u b l e -
prec is ion, a n d funct ions that re turn va lues still re turn double -
prec is ion va lues . 

W A R N I N G : Certa in p r o g r a m s r u n m u c h faster us ing the - fs ingle o p t i o n , 
b u t b e w a r e that y o u can lose s ignif icance d u e to l o w e r prec is ion i n t e r m e 
diate va lues . 
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-S 

-E 

-c 

-X70 

-o < o u t p u t > 

compi le the speci f ied C program(s ) a n d leave t h e a s s e m b l e r -
l a n g u a g e o u t p u t o n c o r r e s p o n d i n g files e n d i n g wi th . o b j . 

r u n only the C p r e p r o c e s s o r o n the n a m e d C p r o g r a m ( s ) a n d 
s e n d the result to t h e s tandard output . 

p r e v e n t t h e C p r e p r o c e s s o r f r o m r e m o v i n g c o m m e n t s . 

g e n e r a t e code us ing A m i g a f loating point format . This c o d e 
is compat ib le wi th the f loating point m a t h R O M library 
provided o n the A m i g a . 

n a m e t h e final o u t p u t file " o u t p u t " . If y o u u s e this o p t i o n , 
the file a .out is left u n d i s t u r b e d . 

- D < n a m e = d e f > def ine " n a m e " to the p r e p r o c e s s o r , as if b y # d e f i n e . If n o 
def ini t ion is g iven , def ine the n a m e as "1". 

- U < n a m e > r e m o v e a n y initial def ini t ion of " n a m e " . 

- I < d i r > a l w a y s l o o k for # i n c l u d e fi les w h o s e n a m e s d o n o t b e g i n 
wi th " / " first in the directory of t h e < f i l e > a r g u m e n t , t h e n 
look in the < d i r > specif ied in the -I opt ion , a n d finally l o o k 
in the /usr/ include directory. 

- B < s t r i n g > f ind subst i tute compi ler p a s s e s in t h e files speci f ied b y 
< s t r i n g > wi th the e n d i n g s c p p , c c o m , a n d c2 . If " s t r i n g " is 
e m p t y , u s e a b a c k u p vers ion . 

- t [p012] f ind only t h e des ignated compi ler p a s s e s in the files w h o s e 
n a m e s are cons t ruc ted b y a -B opt ion . In t h e a b s e n c e of a -B 
opt ion , a s s u m e < s t r i n g > to b e /usr/new/. 
T h e letter a n d n u m b e r c o m b i n a t i o n s that y o u can speci fy for 
t h e -t opt ion h a v e the fo l lowing m e a n i n g s : 

p c p p — t h e C p r e p r o c e s s o r 
0 m e t a c o m — b o t h p h a s e s of t h e C compi ler , but n o t the 

opt imizer . 
1 I g n o r e d in this s y s t e m — t h i s opt ion w o u l d b e for t h e 

s e c o n d p h a s e of a t w o - p h a s e compi ler b u t in t h e S u n 
s y s t e m ; c c o m inc ludes b o t h p h a s e s . 

2 c 2 — t h e object c o d e opt imizer . 

T h e c o m p i l e r m e t a c c a s s u m e s that o ther a r g u m e n t s are l o a d e d opt ion argu
m e n t s , ob jec t p r o g r a m s , or l ibraries of ob jec t p r o g r a m s . U n l e s s y o u speci fy -c , 
- S , or - E , m e t a c c loads t h e s e p r o g r a m s a n d libraries together wi th t h e resul ts of 
a n y compi la t ions or assembl ies speci f ied, (in t h e order g iven) to p r o d u c e an 
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executable p r o g r a m n a m e d a .out . T o overr ide the n a m e a .out , y o u can u s e t h e 
loader ' s -o < n a m e > opt ion . 

If a s ingle C p r o g r a m is c o m p i l e d a n d loaded all at o n c e , t h e i n t e r m e d i a t e .o 
file is de le ted . 

F igure 1-A lists the f i l enames of special m e t a c c files a n d their descr ip t ions . 

Special Files 
Fi le D e s c r i p t i o n F i l e n a m e 
C source c o d e file.c 
A s s e m b l e r source file file, a s m 
O b j e c t file f i le .o 
Library of ob jec t files file.lib 
Executab le o u t p u t files a. out 
T e m p o r a r y files / tmp/ctm 
P r e p r o c e s s o r /lib/cpp 
C o m p i l e r / l ib/ccom 
O p t i o n a l opt imizer /lib/c2 
R u n t i m e startoff /lib/crtO.o 
Startoff for prof i l ing /lib/mcrtO.o 
Startoff for gprof-prof i l ing /usr/lib/gcrtO.o 
S t a n d a r d l ibrary /lib/libc.a 
Profi l ing l ibrary /usr/lib/libc p . a 
S t a n d a r d directory ( # i n c l u d e . /usr/ include 
Fi les p r o d u c e d for analysis 
b y prof m o n . o u t 
File p r o d u c e d for analysis 
b y g p r o f g m o n . o u t 

Figure l .A: Special metacc Filenames 

Y o u c a n d o w n l o a d the files y o u p r o d u c e f r o m t h e l inker o n t h e S u n to y o u r 
A m i g a in three w a y s : the first, a n d b y far the eas ies t , requires a Bi l lBoard; t h e 
s e c o n d requires a parallel port ; a n d the third requires a serial l ine . 

If y o u h a v e t h e spec ia l h a r d w a r e d e v i c e c a l l e d a B i l l B o a r d , y o u c a n 
d o w n l o a d y o u r l inked load file (by c o n v e n t i o n this s h o u l d e n d w i t h .Id) as 
fo l lows : 

1. S tar tup t h e p r o g r a m " b i n l o a d " o n the S u n 

b i n l o a d -p & 

(this n e e d only b e d o n e once ) 
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2 . T h e n o n t h e A m i g a , t y p e 

d o w n l o a d < s u n f i l e n a m e > < a m i g a f i l e n a m e > 

3 . T o r u n t h e p r o g r a m , t y p e 

< a m i g a f i l e n a m e > 

F o r e x a m p l e : 

O n t h e S u n , type 

b i n l o a d -p 6? 

O n the A m i g a , t y p e 

d o w n l o a d t e s t l d t e s t 

o r t y p e 

d o w n l o a d / u s r / c o m m o d o r e / a m i g a / V 2 4 / e x a m p l e s / D O S / t e s t . l d t e s t 

t h e n t y p e 

t e s t 

N o t e that D O W N L O A D gains access to files o n the S u n relat ive to t h e 
directory w h e r e b inload started. If the directory o n t h e S u n w a s /usr / commodore / 
a m i g a / V 2 4 / e x a m p l e s / D O S as a b o v e , t h e f i l ename tes t . ld is all that is n e c e s s a r y . 
If y o u c a n n o t r e m e m b e r t h e directory w h e r e b in load s tar ted , y o u m u s t speci fy 
t h e full n a m e . T o s top b in load , d o a " p s " a n d t h e n a " k i l l " o n its P I D . N o t e 
that the soft reset of t h e c o m p u t e r tells b i n l o a d to wri te a m e s s a g e to i ts 
s t a n d a r d o u t p u t ( the default is the w i n d o w w h e r e it s tar ted) . If t h e t ransfer 
h a n g s , p r e s s C T R L - C at the A m i g a to kill D O W N L O A D . (See Sec t ion 3 . 2 in t h e 
AmigaDOS User's Manual in this b o o k for fur ther in format ion o n t h e A m i g a D O S 
contro l c o n v e n t i o n s C T R L - C , C T R L - D , C T R L - E , a n d C T R L - F . ) 

If y o u d o n o t h a v e a Bi l lBoard, y o u can d o w n l o a d files t h r o u g h a paral lel 
port . T o d o th is , fo l low these s teps : 

1 . S e n d t h e d o w n l o a d A S C I I fi les to the A m i g a via the paral le l p o r t b y 
t y p i n g 

s e n d d e m o l d 
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If y o u d o n o t give " s e n d " a n y a r g u m e n t s , the s tandard i n p u t is u s e d . T h e 
default o u t p u t device is /dev/lpO, w h i c h is usual ly correct . T o c h a n g e the 
default output , u s e the -o a r g u m e n t . 

2 . O n the A m i g a , type the fo l lowing: 

R E A D d e m o 

R E A D t h e n reads characters f r o m t h e parallel port a n d places t h e m in t h e 
file n a m e d " d e m o " . 

3 . O n c e R E A D h a s f in ished, t y p e 

d e m o 

to r u n the p r o g r a m d e m o . 

Y o u can also d o w n l o a d files serially. T o do this , fo l low t h e s e s teps : 

1. C o n v e r t t h e B inary L o a d File into a n A S C I I h e x file e n d i n g wi th Q b y typing 

c o n v e r t < d e m o . l d > d e m o . d l 

( w h e r e .dl , b y c o n v e n t i o n , s tands for D o w n L o a d ) . T h e a b o v e rule exists in 
the i n c l u d e d makef i le , m a k e a m i g a . (See t h e AmigaDOS Technical Reference 
Manual, C h a p t e r 2 , for fur ther details o n the A m i g a B inary L o a d fi les.) 

2 . T y p e 

t i p a m i g a 

3 . O n t h e A m i g a , type 

R E A D d e m o s e r i a l 

4 . W i t h i n t ip, type 

" > d e m o . d l 

5 . W h e n the R E A D c o m p l e t e s o n the A m i g a , t y p e the f i l ename " d e m o " to r u n 
it. 

W A R N I N G : T h e S u n serial l ink of ten h a n g s for n o a p p a r e n t r e a s o n . 
R e b o o t the S u n if this h a p p e n s . 
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If the S u n serial l ink should h a p p e n to h a n g , reboot the S u n , then t y p e 

t i p 

a n d w i t h i n t ip, type 

Q 

to g e t the R E A D o n the A m i g a to c o m p l e t e . O n c e this is d o n e , start a n e w 
R E A D a n d type the fo l lowing s y m b o l s o n the S u n : 

" > 

1.5.2 Cross Development Under MS-DOS 
T o c ross -deve lop o n a c o m p u t e r r u n n i n g M S - D O S for yo ur A m i g a , y o u n e e d 
var ious tools that are suppl ied in t h e directory \V25\bin. T h e s e inc lude t h e C 
compi le r , a s s e m b l e r , a n d l inker as wel l as c o m m a n d s to ass is t in d o w n l o a d i n g . 
Y o u u s e t h e s a m e syntax for the tools r u n n i n g u n d e r M S - D O S as u n d e r t h e C L I 
o n t h e A m i g a . 

T o d o w n l o a d via an I B M P C serial port (called A U X ) , fo l low t h e s e s teps : 

1 . T y p e o n y o u r A m i g a 

READ file SERIAL 

2. O n t h e P C , type 

convert <file.ld >AUX: 

3 . O n y o u r A m i g a , y o u can n o w type 

file 

to the p r o g r a m . 

1.5.3 Cross Development on Other Computers 
You' l l n e e d to h a v e a suitable cross compi ler or a s s e m b l e r , a n d to inc lude 
fi les de f in ing all t h e en t ry po in ts . You ' l l a l so n e e d e i ther t h e A m i g a l inker 
A L I N K r u n n i n g o n y our e q u i p m e n t or o n the A m i g a . Finally you' l l n e e d a w a y 
to conver t a b inary file into a h e x a d e c i m a l s t ream t e r m i n a t e d wi th a Q (as this 

file:///V25/bin
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is t h e w a y that R E A D accepts data ) , a n d a w a y of put t ing this data o u t f r o m a 
serial or parallel port . 

O n c e y o u h a v e created a suitable b inary file, y o u m u s t t ransfer this to t h e 
A m i g a u s i n g t h e R E A D c o m m a n d (as descr ibed in Sec t ion 1 .5 .2 of th is m a n 
ual ) . If y o u h a v e t h e A m i g a l inker r u n n i n g o n y o u r c o m p u t e r , t h e n y o u can 
t ransfer c o m p l e t e b inary load files; o t h e r w i s e , you' l l h a v e to t ransfer b i n a r y 
ob jec t f i les in t h e format accepted b y A L I N K , a n d t h e n p e r f o r m t h e l ink s tep 
o n t h e A m i g a . 



Chapter 2 

Calling AmigaDOS 

T h i s c h a p t e r descr ibes the funct ions p r o v i d e d b y t h e A m i g a D O S r e s i d e n t 
library. T o help y o u , it provides the fol lowing: an explanation of the syntax , a full 
description of each function, a n d a quick reference card of the available funct ions . 

2 .1 S y n t a x 
2 . 2 A m i g a D O S F u n c t i o n s 

Q u i c k R e f e r e n c e C a r d 

2.1 Syntax 
T h e s y n t a x u s e d in this c h a p t e r s h o w s the C funct ion call for e a c h A m i g a D O S 
funct ion a n d the corresponding register y o u use w h e n you program in assembler . 

2.1.1 Register Values 
T h e l e t t e r /number c o m b i n a t i o n (DO. . .Dn) r e p r e s e n t s regis ters . T h e text to the 
left of an equals s ign r e p r e s e n t s t h e result of a func t ion . A register (that is , DO) 
a p p e a r i n g u n d e r s u c h text indicates t h e register value of the result . T e x t to t h e 
r ight of a n equa ls s ign r e p r e s e n t s a func t ion a n d its a r g u m e n t s , w h e r e t h e text 
e n c l o s e d in p a r e n t h e s e s is a list of the a r g u m e n t s . A register (for e x a m p l e , D2) 
a p p e a r i n g u n d e r a n a r g u m e n t indicates the register va lue of that a r g u m e n t . 

N o t e that n o t all func t ions re turn a result . 

2.1.2 Case 
T h e letter case (that i s , lower or u p p e r case) IS s ignif icant . F o r e x a m p l e , y o u 
m u s t e n t e r t h e w o r d " F i l e l n f o B l o c k " wi th the first let ter of e a c h c o m p o n e n t 
w o r d in u p p e r c a s e . 
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2.1.3 Boolean returns 
-1 ( T R U E or S U C C E S S ) , 0 ( F A L S E or F A I L U R E ) . 

2.2.4 Values 
All va lues are long w o r d s (that is , 4 b y t e values or 32 b i ts ) . V a l u e s re ferred to as 
" s t r i n g " a re 32-bi t po in ters to N U L L - t e r m i n a t e d ser ies of charac ters . 

2.2.5 Format, Argument, and Result 
L o o k at " A r g u m e n t : " a n d " R e s u l t : " for further detai ls o n the s y n t a x u s e d 
after " F o r m a t : " . Resul t descr ibes w h a t is re turned b y the func t ion (that i s , 
the left of the equal s ign) . A r g u m e n t descr ibes w h a t the funct ion expec t s to 
w o r k o n ( that is , the list in p a r e n t h e s e s ) . Figure 2 -A s h o u l d h e l p expla in t h e 
syntax . 

Format of function result = F u n c t i o n ( a r g u m e n t ) 
Regis ter Regis ter 

Example lock = Crea teDir (name) 
DO D l 

Figure 2-A: Format of Functions and Registers 

2.2 AmigaDOS Functions 
This re ference sect ion descr ibes the funct ions provided b y the A m i g a D O S 
res ident l ibrary. E a c h funct ion is a r ranged alphabet ical ly u n d e r t h e fo l lowing 
h e a d i n g s : File H a n d l i n g , Process H a n d l i n g , a n d L o a d i n g C o d e . T h e s e h e a d 
ings indicate t h e act ion of the func t ions t h e y cover . U n d e r e a c h f u n c t i o n n a m e , 
there is a brief descr ipt ion of the funct ion ' s p u r p o s e , a speci f icat ion of the 
format a n d t h e register v a l u e s , a fuller descr ipt ion of the func t ion , a n d a n 
explanat ion of t h e syntax of the a r g u m e n t s a n d result . T o u s e a n y o f t h e s e 
f u n c t i o n s , y o u m u s t link wi th amiga . l ib . 

File Handling 

Close 
Purpose: T o c lose a file for i n p u t or output . 
Form: Close( file ) 

D l 
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Argument: f i le—file h a n d l e 
Description: 

T h e file h a n d l e " f i l e " indicates the file that Close s h o u l d c lose . Y o u obta in this 
file h a n d l e as a resul t of a call to O p e n . Y o u m u s t r e m e m b e r to c lose explicit ly 
all t h e files y o u o p e n in a p r o g r a m . H o w e v e r , y o u s h o u l d n o t c lose inher i ted 
file h a n d l e s o p e n e d e l s e w h e r e . 

CreateDir 
Purpose: T o create a n e w directory. 
Form: lock = CreateDir( name) 

DO D l 
Argument: n a m e - s t r i n g 
Result: lock - p o i n t e r to a lock 
Description: 

CreateDir creates a n e w directory w i t h the n a m e y o u speci f ied, if poss ib le . It 
re turns an error if it fails. R e m e m b e r that A m i g a D O S can only create directo
ries o n devices w h i c h suppor t t h e m , for e x a m p l e , d isks . 

A re turn of zero m e a n s that A m i g a D O S h a s f o u n d an error ( such as : disk 
wri te pro tec ted) , y o u s h o u l d t h e n call IoErr() ; o t h e r w i s e , Crea teDir r e t u r n s a 
s h a r e d r e a d lock o n t h e n e w directory. 

CurrentDir 
Purpose: T o m a k e a directory assoc ia ted wi th a lock the current w o r k i n g 

directory. 
Form: oldLock = CurrentDir( lock ) 

DO D l 
Argument: lock - po inter to a lock 
Result: o l d L o c k - po inter to a lock 
Description: 

C u r r e n t D i r m a k e s current a directory assoc ia ted wi th a lock. (See also L O C K . ) 
It re turns the old current directory lock. 

A v a l u e of zero is a val id result h e r e a n d indicates tha t t h e current directory 
is the root of the initial s tartup disk. 

DeleteFile 
Purpose: T o delete a file or directory. 
Form: success = DeleteFilei name ) 

DO D l 
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Argument: n a m e - str ing 
Result: success - b o o l e a n 
Description: 
DeleteFi le a t t empts to delete the file or directory " n a m e " . It r e t u r n s a n error if 
the de le t ion fails. N o t e that y o u m u s t delete all t h e files wi th in a directory 
b e f o r e y o u can delete t h e directory itself. 

DupLock 
Purpose: T o dupl icate a lock. 
Form: newLock = DupLock( lock) 

DO D l 
Argument: lock - po inter to a lock 
Result: n e w L o c k - pointer to a lock 
Description: 
D u p L o c k takes a s h a r e d fi l ing s y s t e m r e a d lock a n d r e t u r n s a n o t h e r s h a r e d 
r e a d lock to the s a m e object . It is imposs ib le to create a c o p y of a wri te lock. 
(For m o r e in format ion o n locks , see L O C K . ) 

Examine 
Purpose: T o e x a m i n e a directory or file assoc ia ted wi th a lock. 
Form: success = Examine( lock, FilelnfoBlock ) 

DO D l D 2 
Argument: lock - po inter to a lock 

F i le lnfoBlock - pointer to a file info b lock 
Result: success - b o o l e a n 
Description: 
E x a m i n e fills in in format ion in the F i le lnfoBlock c o n c e r n i n g t h e file or directory 
assoc ia ted wi th the lock. Th is in format ion inc ludes the n a m e , s ize , creat ion 
d a t e , a n d w h e t h e r it is a file or directory. 

N o t e : F i le lnfoBlock m u s t b e l o n g w o r d a l igned. Y o u can e n s u r e this in t h e 
C l a n g u a g e if y o u u s e A l l o c m e m . (See the ROM Kernal Manual for fur ther 
detai ls o n t h e e x e c call A l l o c m e m . ) 

E x a m i n e gives a re turn c o d e of zero of it fails. 

ExNext 
Purpose: T o e x a m i n e t h e next entry in a directory. 
Form: success = ExNext( lock, FilelnfoBlock ) 

DO D l D 2 
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Argument: lock - pointer to a lock 
F i le lnfoBlock - po inter to a file info b lock 

Result: s u c c e s s - b o o l e a n 
Description: 
This rout ine is p a s s e d a lock, usual ly assoc ia ted wi th a directory , a n d a 
F i le lnfoBlock filled in b y a previous call to E x a m i n e . T h e F i le lnfoBlock conta ins 
i n f o r m a t i o n c o n c e r n i n g t h e first file or directory s t o r e d in t h e directory assoc i 
a ted wi th the lock. E x N e x t a lso modif ies the F i le lnfoBlock so that s u b s e q u e n t 
calls re turn in format ion a b o u t e a c h fo l lowing ent ry in the directory. 

E x N e x t gives a re turn c o d e of zero if it fails for s o m e r e a s o n . O n e r e a s o n for 
failure is r e a c h i n g the last e n t r y in the directory. H o w e v e r , IoErrQ h o l d s a c o d e 
that m a y give m o r e in format ion o n the exact cause of a fai lure. W h e n E x N e x t 
f in ishes af ter the last en t ry , it re turns E R R O R N O M O R E E N T R I E S 

S o , fo l low t h e s e s teps to e x a m i n e a directory: 

1) U s e E x a m i n e to get a F i le lnfoBlock about the directory y o u w i s h to 
e x a m i n e . 

2) P a s s E x N e x t the lock re lated to t h e directory a n d the F i le lnfoBlock filled in 
b y the prev ious call to E x a m i n e . 

3) K e e p call ing ExNext unti l it fails wi th the error code he ld in IoErr() equa l 
to E R R O R N O M O R E E N T R I E S . 

4) N o t e that if y o u d o n ' t k n o w w h a t y o u are e x a m i n i n g , i n s p e c t t h e t y p e 
field of the F i le lnfoBlock re turned f r o m E x a m i n e to f ind out w h e t h e r it is a 
file or a directory w h i c h is w o r t h call ing E x N e x t for . 

T h e type field in t h e F i le lnfoBlock h a s t w o va lues : if it is negat ive , t h e n 
the file s y s t e m ob jec t is a file; if it is pos i t ive , t h e n it is a directory. 

Info 
Purpose: R e t u r n s in format ion a b o u t t h e disk. 
Form: success = Info( lock, Info. Data ) 

DO D l D 2 
Argument: lock - pointer to a lock 

In fo D a t a - p o i n t e r to a n In fo D a t a s t ructure 
Result: success - b o o l e a n 
Description: 

In fo f inds out in format ion a b o u t a n y disk in u s e . " l o c k " refers to the disk , or 
a n y file o n t h e disk . In fo r e t u r n s t h e In fo D a t a s t ructure wi th i n f o r m a t i o n 
a b o u t the size of the disk , n u m b e r of free b locks , a n d a n y soft errors . N o t e that 
Info Data m u s t b e l o n g w o r d a l igned. 
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Input 
Form: file = Input () 

DO 
Result: file - file h a n d l e 
Description: 
T o ident i fy the p r o g r a m ' s initial input file h a n d l e , y o u u s e Input . (To ident i fy 
t h e initial output , see O U T P U T . ) 

IoErr 

Purpose: T o re turn extra in format ion f r o m t h e s y s t e m . 
Form: error = IoErrO 

DO 
Result: error - in teger 
Description: 
I/O rout ines re turn zero to indicate a n error . W h e n an error occurs , call this 
rout ine to f ind out m o r e in format ion . S o m e rout ines u s e IoErr( ) , for e x a m p l e , 
D e v i c e P r o c , to pass b a c k a s e c o n d a r y result . 

Islnteractive 
Purpose: T o discover w h e t h e r a file is c o n n e c t e d to a virtual t e rmina l or n o t . 
Form: bool = Islnteractivei file ) 

DO D l 
Argument: file - file h a n d l e 
Result: boo l - b o o l e a n 
Description: 
T h e f u n c t i o n I s ln terac t ive g ives a b o o l e a n re turn . T h i s indica tes w h e t h e r 
or n o t the file assoc ia ted wi th t h e file h a n d l e " f i l e " is c o n n e c t e d to a virtual 
te rminal . 

Lock 

Purpose: T o lock a directory or file. 
Form: lock = Lock( name, accessMode ) 

DO D l D 2 
Argument: n a m e - s t r i n g 

a c c e s s M o d e - in teger 
Result: lock - p o i n t e r to a lock 
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Description: 
L o c k r e t u r n s , if poss ib le , a filing s y s t e m lock o n t h e file or directory " n a m e " . If 
the a c c e s s M o d e is A C C E S S R E A D , the lock is a s h a r e d read lock; if t h e 
a c c e s s M o d e is A C C E S S . W R I T E , t h e n it is an exclusive write lock. If L O C K fails 
( that is , if it c a n n o t obtain a filing s y s t e m lock o n the file or directory) it re turns 
a zero . 

N o t e that the o v e r h e a d for d o i n g a Lock is less t h a n that for d o i n g an 
O p e n , so that , if y o u w a n t to test to see if a file exists , y o u s h o u l d u s e 
Lock . O f c o u r s e , o n c e y o u ' v e f o u n d that it exists , y o u h a v e to u s e O p e n to 
o p e n it. 

Open 

Purpose: T o o p e n a file for i n p u t or o u t p u t 
Form: file = Open( name, accessMode) 

DO D l D 2 
Argument: n a m e - s tr ing a c c e s s M o d e - in teger 
Result: file - file h a n d l e 
Description: 
O p e n o p e n s " n a m e " a n d r e t u r n s a file h a n d l e . If t h e a c c e s s M o d e is M O D E 
O L D F I L E ( = 1005) , O P E N o p e n s an exist ing file for reading or wri t ing . H o w 
ever , O p e n creates a n e w file for wri t ing if t h e va lue is M O D E N E W F I L E 
( = 1006) . T h e " n a m e " can b e a f i lename (optional ly pre faced b y a device n a m e ) , 
a s i m p l e dev ice s u c h as N I L : , a w i n d o w specif icat ion s u c h as C O N : or R A W : 
fo l lowed b y w i n d o w p a r a m e t e r s , or * , r e p r e s e n t i n g t h e current w i n d o w . 

For fur ther detai ls o n the devices N I L : , C O N : , a n d R A W : , see C h a p t e r 1 of 
the AmigaDOS User's Manual in this b o o k . If O p e n c a n n o t o p e n the file " n a m e " 
for s o m e r e a s o n , it re turns the value zero (0). In this case , a call to t h e rout ine 
IoErr() suppl ies a s e c o n d a r y error c o d e . 

F o r tes t ing to see if a file exists , see L O C K . 

Output 
Form: file = Output() 

DO 
Result: file - file h a n d l e 
Description: 
T o ident i fy the p r o g r a m ' s initial o u t p u t file h a n d l e , y o u u s e O u t p u t . (To 
ident i fy t h e initial input , see I N P U T . ) 
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ParentDir 
Purpose: T o obtain the parent of a directory or file. 
Form: Lock = ParentDir( lock ) 

DO D l 
Argument: lock - po inter to a lock 
Result: lock - pointer to a lock 
Description: 
T h i s func t ion re turns a lock assoc ia ted wi th the p a r e n t directory of a file or 
directory. T h a t is , ParentDir takes a lock assoc ia ted w i t h a file or directory a n d 
re turns t h e lock of its p a r e n t directory. 

N o t e : T h e result of ParentDir m a y b e zero (0) for the root of t h e current fi l ing 
s y s t e m . 

Read 
Purpose: T o read b y t e s of data f r o m a file. 
Form: actualLength = Read( file, buffer, length ) 

DO D l D 2 D 3 
Argument: file - file h a n d l e 

buf fer - po inter to buf fer 
l e n g t h - in teger 

Result: ac tua lLength - in teger 
Description: 
Y o u can c o p y data w i t h a c o m b i n a t i o n of R e a d a n d Wri te . R e a d r e a d s b y t e s of 
in format ion f r o m a n o p e n e d file ( represented h e r e b y the a r g u m e n t " f i l e " ) in to 
t h e m e m o r y buf fe r indica ted . R e a d a t t e m p t s to read as m a n y b y t e s as fit in to 
the buf fe r as indicated b y t h e va lue of l ength . Y o u s h o u l d a lways m a k e sure 
that t h e va lue y o u give as the l ength really d o e s r e p r e s e n t the size of t h e 
buf fer . R e a d m a y re turn a result indicat ing that it r e a d less b y t e s t h a n y o u 
r e q u e s t e d , for e x a m p l e , w h e n reading a l ine of data that y o u t y p e d at the 
terminal . 

T h e v a l u e r e t u r n e d is t h e length of t h e in format ion actual ly r e a d . T h a t is to 
say , w h e n " a c t u a l L e n g t h " is greater t h a n zero , t h e value of " a c t u a l L e n g t h " is 
t h e n u m b e r of characters r e a d . A value of zero m e a n s that end-of- f i le h a s b e e n 
r e a c h e d . Errors are indicated b y a va lue of - 1 . R e a d f r o m t h e c o n s o l e r e t u r n s a 
va lue w h e n a re turn is f o u n d or the buf fer is full . 

A call to R e a d also modi f ies or c h a n g e s t h e value of IoErr( ) . IoErr() g ives 
m o r e in format ion a b o u t an error (for e x a m p l e , a c t u a l L e n g t h equa ls -1) w h e n it 
is cal led. 
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Rename 
Purpose: 
Form: 

T o r e n a m e a directory or file. 
success = Rename( oldName, newName) 
DO D l D 2 

Argument, 

Result: 

o l d N a m e - str ing 
n e w N a m e - str ing 
success - b o o l e a n 

Description: 
R e n a m e a t t e m p t s to r e n a m e the file or directory speci f ied as " o l d N a m e " w i t h 
t h e n a m e " n e w N a m e " . If t h e file or directory " n e w N a m e " exists , R e n a m e fails 
a n d R e n a m e re turns an error . 

B o t h the " o l d N a m e " a n d the " n e w N a m e " can b e c o m p l e x f i l e n a m e s conta in
ing a directory specif icat ion. In this case , the file will b e m o v e d f r o m o n e 
directory to a n o t h e r . H o w e v e r , t h e dest inat ion directory m u s t exist b e f o r e y o u 
d o th is . 

N o t e : It is imposs ib le to r e n a m e a file f r o m o n e v o l u m e to a n o t h e r . 

Argument: file - file h a n d l e 
pos i t ion - in teger 
m o d e - in teger 

Result: o ldPos i t ion - in teger 
Description: 

S e e k sets t h e read/wri te cursor for the file " f i l e " to the posi t ion " p o s i t i o n " . B o t h 
R e a d a n d Wri te u s e this posi t ion as a place to start reading or wri t ing. If all 
g o e s wel l , t h e result is the previous posi t ion in the file. If an error occurs , the 
resul t is - 1 . Y o u can t h e n use IoErr() to f ind out m o r e in format ion a b o u t t h e 
error . 

" M o d e " can b e O F F S E T B E G I N N I N G ( = 1) , O F F S E T — C U R R E N T ( = 0) or 
O F F S E T E N D ( = 1) . Y o u u s e it to speci fy the relative start pos i t ion . For e x a m 
ple , 20 f r o m current is a posi t ion t w e n t y b y t e s forward f r o m current , -20 f r o m 
e n d is 20 b y t e s be fore the e n d of the current file. 

T o f ind out t h e current file posi t ion w i t h o u t al tering it, y o u call to S e e k 
spec i fy ing an offset of zero f r o m the current pos i t ion . 

T o m o v e to t h e e n d of a file, S e e k to end-of-f i le offset wi th zero posi t ion . 
N o t e that y o u can a p p e n d informat ion to a file b y m o v i n g to t h e e n d of a file 
wi th S e e k a n d t h e n wri t ing. Y o u c a n n o t S e e k b e y o n d the e n d of a f i le . 

Seek 
Purpose: 
Form: 

T o m o v e to a logical posi t ion in a file. 
oldPosition = Seek( file, position, mode ) 
DO D l D 2 D 3 
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SetComment 
Purpose: T o set a c o m m e n t . 
Form: Success = SetCommenH name, comment) 

DO D l D 2 
Argument: n a m e - file n a m e 

c o m m e n t - po inter to a str ing 
Result: success - b o o l e a n 
Description: 
S e t C o m m e n t sets a c o m m e n t o n a file or directory. T h e c o m m e n t is a po inter to 
a nul l - te rminated str ing of u p to 80 characters . 

SetProtection 

Purpose: T o set file, or directory, protect ion . 
Form: Success = SetProtection( name, mask ) 

DO D l D 2 
Argument: n a m e - file n a m e 

m a s k - the protect ion m a s k required 
Result: success - b o o l e a n 
Description: 
SetProtec t ion sets the protect ion attr ibutes o n a file or directory. T h e l o w e r 
four bits of t h e m a s k are as fo l lows: 

b i t 3 : if 1 t h e n reads n o t a l lowed, e lse reads a l lowed. 
bit 2 : if 1 t h e n wri tes n o t a l lowed, e lse wri tes a l lowed. 
bit 1: if 1 t h e n execut ion n o t a l lowed, e lse execut ion a l lowed. 
bit 0 : if 1 t h e n delet ion n o t a l lowed, else delet ion a l lowed. 

Bits 31-4 R e s e r v e d . 

O n l y dele te is c h e c k e d for in the current re lease of A m i g a D O S . R a t h e r than 
referr ing to bits b y n u m b e r y o u s h o u l d u s e t h e def ini t ions in " inc lude/ l ibrar ies / 
d o s . h " . 

UnLock 

Purpose: T o unlock a directory or file. 
Form: Unlock( lock) 

D l 
Argument: lock - pointer to a lock 
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Description: 
U n L o c k r e m o v e s a f i l ing s y s t e m l o c k o b t a i n e d f r o m L o c k , D u p L o c k , or 
Crea teDir . 

WaitForChar 
Purpose: T o indicate w h e t h e r characters arrive wi th in a t ime l imit or not . 
Form: bool = WaitForCharf file, timeout) 

DO D l D 2 
Argument: file - file h a n d l e 

t imeout - in teger 
Result: boo l - b o o l e a n 
Description: 
If a character is available to b e r e a d f r o m t h e file assoc ia ted wi th the h a n d l e 
" f i l e " w i t h i n a certain t ime , indicated b y " t i m e o u t " , W a i t F o r C h a r r e t u r n s -1 
( T R U E ) ; o t h e r w i s e , it re turns 0 ( F A L S E ) . If a character is avai lable , y o u can 
u s e R e a d to r e a d it . N o t e tha t W a i t F o r C h a r is o n l y va l id w h e n t h e I /O 
s t r e a m s are c o n n e c t e d to a virtual terminal device . " T i m e o u t " is speci f ied in 
m i c r o s e c o n d s . 

Write 
Purpose: T o wri te b y t e s of data to a file. 
Form: returnedLength = Write( file, buffer, length ) 

DO D l D 2 D 3 
Argument: file - file h a n d l e 

buf fer - po inter to buf fer 
l e n g t h - in teger 

Result: r e t u r n e d L e n g t h - in teger 
Description: 
Y o u can c o p y data wi th a c o m b i n a t i o n of R e a d a n d Wri te . Wri te wri tes b y t e s of 
data to t h e o p e n e d file " f i l e " ; " l e n g t h " refers to the actual l e n g t h of data to b e 
t ransferred ; " b u f f e r " refers to the buf fer s ize. 

W r i t e r e t u r n s a va lue that indicates t h e l ength of in format ion actual ly writ
t e n . T h a t is to say , w h e n " l e n g t h " is greater t h a n z e r o , the va lue of " l e n g t h " is 
t h e n u m b e r of characters wri t ten . A va lue of -1 indicates a n error . T h e u s e r of 
this call m u s t a lways c h e c k for an error re turn w h i c h m a y , for e x a m p l e , 
indicate that t h e disk is full. 
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Process Handling 

CreateProc 
Purpose: T o create a n e w p r o c e s s . 
Form: process = CreateProc( name, pri, segment, stackSize ) 

DO D l D 2 D 3 D 4 
Argument: n a m e - str ing 

pri - in teger 
s e g m e n t - p o i n t e r to a s e g m e n t 
s tackSize - in teger 

Result: p r o c e s s - process identi f ier 
Description: 

C r e a t e P r o c creates a process wi th the n a m e " n a m e " . T h a t is to say , C r e a t e P r o c 
al locates a p r o c e s s control s tructure f r o m the free m e m o r y area a n d t h e n 
init ial izes it. 

C r e a t e P r o c takes a s e g m e n t list as the a r g u m e n t " s e g m e n t " . (See a lso u n d e r 
L O A D S E G a n d U N L O A D S E G . ) T h i s s e g m e n t list r e p r e s e n t s t h e sec t ion o f 
c o d e that y o u i n t e n d to r u n as a n e w process . C r e a t e P r o c enters t h e c o d e at t h e 
first s e g m e n t in the s e g m e n t list, w h i c h s h o u l d conta in suitable init ial ization 
c o d e or a j u m p to s u c h . 

" S t a c k S i z e " r e p r e s e n t s t h e size of the root s tack in b y t e s w h e n C r e a t e P r o c 
act ivates the p r o c e s s . " P r i " specif ies the required priority of t h e n e w p r o c e s s . 
T h e resul t is the process identi f ier of the n e w p r o c e s s , or zero if t h e rout ine 
fai led. 

T h e a r g u m e n t " n a m e " speci f ies t h e p r o c e s s n a m e . 
A zero re turn c o d e impl ies an error of s o m e k i n d . 

DateStamp 
Purpose: T o obtain t h e date a n d t ime in internal format . 
Form: v: = DateStampi v ) 
Argument: v - p o i n t e r 
Description: 

D a t e S t a m p takes a vec tor of three long w o r d s that is set to the current t ime . 
T h e first e l e m e n t in the vector is a c o u n t of the n u m b e r of d a y s . T h e s e c o n d 
e l e m e n t is the n u m b e r of m i n u t e s e lapsed in the day . T h e third is t h e n u m b e r 
of t icks e l a p s e d in t h e current m i n u t e . A tick h a p p e n s 50 t imes a s e c o n d . 
D a t e S t a m p e n s u r e s that the day a n d m i n u t e are cons i s tent . All three e l e m e n t s 
are zero if the date is u n s e t . D a t e S t a m p current ly o n l y re turns e v e n mul t ip les 
of 50 t icks . T h e r e f o r e t h e t i m e y o u get is a lways an integral n u m b e r of s e c o n d s . 
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Delay 
Purpose: T o de lay a p r o c e s s for a speci f ied t ime . 
Form: Delay( timeout) 

D l 
Argument: t i m e o u t - in teger 
Description: 
T h e func t ion D e l a y takes an a r g u m e n t " t i m e o u t " ; " t i m e o u t " a l lows y o u to 
spec i fy h o w l o n g t h e p r o c e s s s h o u l d wai t in t icks (50 p e r s e c o n d ) . 

DeviceProc 

Purpose: T o re turn the process identif ier of the process h a n d l i n g that I /O. 
Form: process = DeviceProci name ) 

DO D l 
Argument: n a m e - str ing 
Result: p r o c e s s - p r o c e s s identi f ier 
Description: 
D e v i c e P r o c r e t u r n s the p r o c e s s ident i f ier of the p r o c e s s that h a n d l e s t h e 
dev ice assoc ia ted wi th the speci f ied n a m e . If D e v i c e P r o c c a n n o t f ind a process 
h a n d l e r , the resul t is zero . If " n a m e " refers to a file o n a m o u n t e d device , t h e n 
IoErr() re turns a po inter to a directory lock. 

Y o u can u s e this funct ion to d e t e r m i n e the process ident i f icat ion of t h e 
h a n d l e r p r o c e s s w h e r e the s y s t e m should s e n d its m e s s a g e s . 

Exit 

Purpose: T o exit f rom a p r o g r a m . 
Form: Exit( returnCode ) 

D l 
Argument: r e t u r n C o d e - in teger 
Description: 
Exit acts dif ferently d e p e n d i n g o n w h e t h e r y o u are r u n n i n g a p r o g r a m u n d e r a 
C L I or n o t . If y o u r u n , as a c o m m a n d u n d e r a CLI , a p r o g r a m that calls Exit , 
t h e c o m m a n d f in ishes a n d control reverts to t h e CLI . Exit t h e n interprets t h e 
a r g u m e n t " r e t u r n C o d e " as t h e r e t u r n c o d e f r o m t h e p r o g r a m . 

If y o u r u n t h e p r o g r a m as a dist inct p r o c e s s , Exit de le tes t h e p r o c e s s 
a n d re leases t h e space assoc ia ted wi th the stack, s e g m e n t list, a n d p r o c e s s 
s t ructure . 
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Loading Code 

Execute 
Purpose: T o execute a C L I c o m m a n d . 
Form: Success = Execute( commandString, input, output) 

DO D l D 2 D 3 
Argument: c o m m a n d S t r i n g - s tr ing 

i n p u t - file h a n d l e 
o u t p u t - file h a n d l e 

Result: S u c c e s s - b o o l e a n 
Description: 
This funct ion takes a string ( c o m m a n d S t r i n g ) that specif ies a C L I c o m m a n d 
a n d a r g u m e n t s , a n d a t tempts to execute it. T h e CLI str ing can conta in a n y 
valid i n p u t that y o u could type directly at a C L I , inc luding i n p u t a n d o u t p u t 
indirect ion us ing > a n d < . 

T h e i n p u t file h a n d l e will normal ly b e z e r o , a n d in this case the E X E C U T E 
c o m m a n d will p e r f o r m w h a t e v e r w a s r e q u e s t e d in the c o m m a n d S t r i n g a n d 
t h e n re turn . If t h e i n p u t file h a n d l e is n o n z e r o t h e n after the (poss ibly nul l ) 
c o m m a n d S t r i n g is p e r f o r m e d s u b s e q u e n t i n p u t is read f r o m the speci f ied i n p u t 
file h a n d l e unt i l e n d of file is r e a c h e d . 

In m o s t cases the o u t p u t file h a n d l e m u s t b e p r o v i d e d , a n d will b e u s e d b y 
the CLI c o m m a n d s as their output s t ream unless redirect ion w a s speci f ied. If 
the o u t p u t file h a n d l e is set to zero t h e n the current w i n d o w , n o r m a l l y 
speci f ied as *, is u s e d . N o t e that p r o g r a m s r u n n i n g u n d e r t h e W o r k b e n c h d o 
n o t n o r m a l l y h a v e a current w i n d o w . 

T h e E x e c u t e funct ion m a y also b e u s e d to create a n e w interact ive C L I 
p r o c e s s j u s t like those created wi th t h e N E W C L I funct ion . In order to d o this 
y o u s h o u l d call Execute wi th an e m p t y c o m m a n d S t r i n g , a n d p a s s a file h a n d l e 
re lat ing to a n e w w i n d o w as the i n p u t file h a n d l e . T h e o u t p u t file h a n d l e 
s h o u l d b e set to zero . T h e C L I will read c o m m a n d s f r o m the n e w w i n d o w , a n d 
will u s e the s a m e w i n d o w for output . This n e w C L I w i n d o w can only b e 
t e r m i n a t e d b y u s i n g the E N D C L I c o m m a n d . For this c o m m a n d to w o r k t h e 
p r o g r a m C : R U N m u s t b e present in C: . 

LoadSeg 
Purpose: T o load a load m o d u l e into m e m o r y . 
Form: segment = LoadSeg( name ) 

DO D l 
Argument: n a m e - str ing 
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Result: s e g m e n t - pointer to a s e g m e n t 
Description: 
T h e file " n a m e " is a load m o d u l e p r o d u c e d b y the l inker . L o a d S e g takes this 
a n d scat ter - loads the c o d e s e g m e n t s into m e m o r y , cha in ing the s e g m e n t s 
t o g e t h e r o n their first w o r d s . It recognizes a zero as indicat ing the e n d of t h e 
c h a i n . 

If an error occurs , L o a d S e g u n l o a d s a n y loaded b locks a n d r e t u r n s a false 
(zero) resul t . 

If all g o e s wel l ( that is , L o a d S e g h a s loaded the m o d u l e correct ly) , t h e n 
L o a d s e g r e t u r n s a pointer to the b e g i n n i n g of the list or b locks . O n c e y o u h a v e 
f in i shed w i t h t h e l o a d e d c o d e , y o u can u n l o a d it wi th a call to U n L o a d S e g . (For 
u s i n g t h e l o a d e d c o d e , see C R E A T E P R O C . ) 

UnLoadSeg 

Purpose: T o u n l o a d a s e g m e n t previously loaded b y L O A D S E G . 
Form: UnLoadSeg( segment) 

Dl 
Argument: s e g m e n t - po inter to a s e g m e n t 
Description: 
U n L o a d S e g u n l o a d s the s e g m e n t identi f ier that w a s r e t u r n e d b y L o a d S e g . 
" s e g m e n t " m a y b e zero . 

Quick Reference Card 

File Handling 
C l o s e to c lose a file for input or output . 
C r e a t e D i r to create a n e w directory. 
C u r r e n t D i r to m a k e a directory assoc ia ted wi th a lock the current w o r k i n g 

directory. 
Dele teFi le to delete a file or directory. 
D u p L o c k to dupl icate a lock. 
E x a m i n e to e x a m i n e a directory or file assoc ia ted wi th a lock. 
E x N e x t to e x a m i n e the n e x t entry in a directory. 
Info to re turn in format ion a b o u t the disk. 
I n p u t to identi fy the initial input file h a n d l e . 
IoErr to re turn extra in format ion f r o m the s y s t e m . 
Is lnteract ive to discover w h e t h e r a file is c o n n e c t e d to a virtual te rminal 

or n o t . 
L o c k to lock a file or directory. 
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O p e n to o p e n a file for input or output . 
O u t p u t to identi fy t h e initial o u t p u t file h a n d l e . 
ParentDir to obta in t h e p a r e n t of a directory or file. 
R e a d to r e a d b y t e s of data f r o m a file. 
R e n a m e to r e n a m e a file or directory. 
S e e k to m o v e to a logical posi t ion in a file. 
S e t C o m m e n t to set a c o m m e n t . 
Se tProtec t ion to set file, or directory, protect ion . 
U n l o c k to u n l o c k a file or directory. 
W a i t F o r C h a r to indicate w h e t h e r characters arrive wi th in a t ime l imit or 

not . 
W r i t e to write bytes of data to a file. 

Process Handling 
C r e a t e P r o c to create a n e w p r o c e s s . 
D a t e S t a m p to obta in t h e date a n d t ime in internal format . 
D e l a y to delay a process for a speci f ied time. 
D e v i c e P r o c to re turn t h e p r o c e s s identi f ier of the p r o c e s s h a n d l i n g that I /O. 
Exit to exit f r o m a p r o g r a m . 

Loading Code 
E x e c u t e to execute a C L I c o m m a n d . 
L o a d S e g to load a load m o d u l e into m e m o r y . 
U n l o a d S e g to u n l o a d a s e g m e n t previous ly loaded b y L O A D S E G . 



Chapter 3 

The Macro Assembler 

This chapter descr ibes t h e A m i g a D O S M a c r o A s s e m b l e r . It g ives a brief in tro
duc t ion to t h e 68000 microch ip . Th is chapter is i n t e n d e d for the r e a d e r w h o is 
a c q u a i n t e d wi th an a s s e m b l y l a n g u a g e o n a n o t h e r c o m p u t e r . 

3 .1 In troduct ion to the 68000 Microch ip 
3 .2 Cal l ing the A s s e m b l e r 
3 . 3 P r o g r a m E n c o d i n g 
3 . 3 . 1 C o m m e n t s 
3 . 3 . 2 Executable Ins t ruct ions 
3 . 3 . 2 . 1 Label Field 
3 . 3 . 2 . 2 Local Labels 
3 . 3 . 2 . 3 O p c o d e Field 
3 . 3 . 2 . 4 O p e r a n d Field 
3 . 3 . 2 . 5 C o m m e n t Field 
3 .4 Express ions 
3 . 4 . 1 O p e r a t o r s 
3 . 4 . 2 O p e r a n d T y p e s for O p e r a t o r s 
3 . 4 . 3 S y m b o l s 
3 . 4 . 4 N u m b e r s 
3 .5 A d d r e s s i n g M o d e s 
3 .6 Var iants o n Instruct ion T y p e s 
3 .7 Direct ives 

3.1 Introduction to the 68000 Microchip 
T h i s sec t ion gives a brief in troduct ion to the 68000 microchip . It s h o u l d h e l p 
y o u to u n d e r s t a n d the c o n c e p t s in t roduced later in the chapter . It a s s u m e s that 
y o u h a v e a l ready h a d exper ience wi th a s s e m b l y l a n g u a g e o n a n o t h e r c o m p u t e r . 

T h e m e m o r y available to the 68000 consis ts of 



THE MACRO ASSEMBLER 187 

• t h e internal registers (on the ch ip) , a n d 
• the external m a i n m e m o r y . 

T h e r e are 17 regis ters , b u t only 16 are available at a n y g iven m o m e n t . E ight 
of t h e m are data reg is ters n a m e d DO to D 7 , a n d the others are a d d r e s s reg is ters 
cal led AO to A 7 . E a c h register conta ins 32 bi ts . In m a n y c o n t e x t s , y o u m a y u s e 
e i ther k i n d of register , b u t o thers d e m a n d a specif ic k i n d . F o r i n s t a n c e , y o u 
m a y u s e a n y register for operat ions o n w o r d (16-bit) a n d l o n g w o r d (32-bit) 
quant i t ies or for i n d e x e d a d d r e s s i n g of m a i n m e m o r y . A l t h o u g h , for o p e r a t i o n s 
o n b y t e (8-bit) o p e r a n d s , y o u m a y only u s e data regis ters , a n d for a d d r e s s i n g 
m a i n m e m o r y , y o u m a y only u s e a d d r e s s registers as stack p o i n t e r s or b a s e 
regis ters . Regis ter A 7 is the s tack pointer , a n d this is in fact t w o dist inct 
regis ters : the s y s t e m stack pointer available in supervisor m o d e a n d t h e u s e r 
s tack po inter available in u s e r m o d e . 

T h e m a i n m e m o r y consis ts of a n u m b e r of b y t e s of m e m o r y . E a c h b y t e h a s 
a n ident i fy ing n u m b e r cal led its a d d r e s s . M e m o r y is usual ly (but n o t a lways) 
a r r a n g e d so that its bytes h a v e a d d r e s s e s 0 , 1 , 2 , . . . , N - 2 , N - l w h e r e there are 
N b y t e s of m e m o r y in total . T h e size of m e m o r y that y o u can direct ly access is 
v e r y l a r g e — u p to 16 mil l ion b y t e s . T h e 68000 can p e r f o r m opera t ions o n b y t e s , 
w o r d s , or l o n g w o r d s of m e m o r y . A w o r d is t w o consecut ive b y t e s . In a w o r d , 
the first b y t e h a s an e v e n a d d r e s s . A long w o r d is four c o n s e c u t i v e b y t e s a lso 
start ing at a n e v e n a d d r e s s . T h e a d d r e s s of a long w o r d is the e v e n a d d r e s s of 
its lowes t n u m b e r e d first by te . 

A s wel l as h o l d i n g i t e m s of data b e i n g m a n i p u l a t e d b y t h e c o m p u t e r , t h e 
m a i n m e m o r y also h o l d s the ins t ruc t ions that tell t h e c o m p u t e r w h a t to d o . 
E a c h instruct ion occupies f r o m o n e to 5 w o r d s , cons is t ing of an o p e r a t i o n w o r d 
b e t w e e n zero a n d four o p e r a n d w o r d s . T h e opera t ion w o r d speci f ies w h a t 
act ion is to b e p e r f o r m e d (and implicit ly h o w m a n y w o r d s there are in t h e 
w h o l e ins t ruct ion) . T h e o p e r a n d w o r d s indicate w h e r e in t h e regis ters or m a i n 
m e m o r y are t h e i t e m s to b e m a n i p u l a t e d , a n d w h e r e t h e result s h o u l d b e 
p laced . 

T h e a s s e m b l e r usual ly executes instruct ions o n e at a t ime in t h e order that 
t h e y occur in m e m o r y , like t h e w a y y o u fol low t h e s teps in a rec ipe or p lay t h e 
n o t e s in a p iece of wr i t ten m u s i c . T h e r e is a special register cal led t h e p r o g r a m 
c o u n t e r (PC) w h i c h y o u u s e to ho ld the a d d r e s s of t h e instruct ion y o u w a n t t h e 
a s s e m b l e r to execute next . S o m e ins truct ions , cal led j u m p s or b r a n c h e s , u p s e t 
the usual order , a n d force the a s s e m b l e r to c o n t i n u e execut ing t h e ins t ruct ion 
at a specif ic a d d r e s s . Th is lets the c o m p u t e r p e r f o r m an act ion r e p e a t e d l y , or 
d o di f ferent t h i n g s d e p e n d i n g o n the va lues of data i t e m s . 

T o r e m e m b e r part icular th ings a b o u t the state of the c o m p u t e r , y o u can u s e 
o n e o t h e r special register cal led the s tatus regis ter (SR) . 
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3.2 Calling the Assembler 
T h e c o m m a n d t e m p l a t e for a s s e m is 

" P R O G = F R O M / A , - 0 / K , - V / K , - L / K , - H / K , - C / K , - I / K " 

Al ternat ive ly , the format of the c o m m a n d l ine can b e descr ibed as 

a s s e m < s o u r c e f i l e > [-o < o b j e c t f i l e > ] 
[-1 < l i s t i n g f i l e > ] 
[-v < v e r i f i c a t i o n f i l e > ] 
[-h < h e a d e r f i l e > ] 
[-c < o p t i o n s > ] 
[-i < i n c l u d e d i r l i s t > ] 

T h e a s s e m b l e r d o e s n o t p r o d u c e an object file or a l ist ing file u n l e s s y o u 

r e q u e s t t h e m explicit ly. 
A s t h e a s s e m b l e r is r u n n i n g , it g e n e r a t e s diagnost ic m e s s a g e s (errors , w a r n 

i n g s , a n d a s s e m b l y statistics) a n d s e n d s t h e m to the sc reen u n l e s s y o u speci fy 
a veri f icat ion file. 

T o force t h e inc lus ion of t h e n a m e d file in t h e a s s e m b l y at t h e h e a d of t h e 
source fi le, y o u u s e -h < f i l e n a m e > o n the c o m m a n d l ine. Th is h a s the s a m e 
effect as u s i n g 

I N C L U D E " < f f l e n a r n e > " 

o n l ine 1 o f t h e s o u r c e f i le . 
T o set u p the list of directories that t h e a s s e m b l e r s h o u l d search for a n y 

I N C L U D E d fi les, y o u u s e the -i k e y w o r d . Y o u s h o u l d speci fy as m a n y directo
ries as y o u require after t h e - i , separat ing the directory n a m e s b y a c o m m a (,) , a 
p l u s s ign ( + ) , or a s p a c e . N o t e that if y o u u s e a s p a c e , y o u m u s t e n c l o s e the 
ent i re directory list in double q u o t e s ( " ) . Unix u s e r s , h o w e v e r , m u s t e s c a p e a n y 
d o u b l e q u o t e s w i t h a b a c k s l a s h (\"). 

T h e order of t h e list d e t e r m i n e s the order of the directories w h e r e the 
a s s e m b l e r s h o u l d search for I N C L U D E d fi les. T h e a s s e m b l e r initially s e a r c h e s 
t h e current directory be fore a n y o thers . T h u s a n y file that y o u I N C L U D E in a 
p r o g r a m m u s t b e in the current directory, or in o n e of t h e directories l isted in 
t h e -i list. F o r i n s t a n c e , if the p r o g r a m " f r e d " I N C L U D E S , apart f r o m files in t h e 
c u r r e n t d irec tory , a file f r o m t h e directory " i n t r n l / i n c l " , a file f r o m t h e direc tory 
" i n c l u d e / a s m " , a n d a file f r o m the directory " e x t r n l / i n c l " , y o u can give the -i 
directory list in t h e s e three w a y s : 
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a s s e m f r e d -i i n t r n l / i n c l , i n c l u d e / a s m , e x t r n l / i n c l 
a s s e m f r e d -i m t r n l / i n c l + I n c l u d e / a s m + e x t r n l / l n c l 
a s s e m f r e d -i " i n t r n l / i n c l i n c l u d e / a s m e x t r n l / i n c l " 

or , b y u s i n g the space separator o n the S u n u n d e r Unix , l ike this 

a s s e m f r e d -i V ' i n t r n l / i n c l i n c l u d e / a s m e x t r n l / i n c l V 

T h e -c k e y w o r d al lows y o u to pass certain opt ions to t h e a s s e m b l e r . E a c h 
opt ion cons is t s of a s ingle character (in e i ther u p p e r or l o w e r c a s e ) , poss ib ly 
fo l lowed i m m e d i a t e l y b y a n u m b e r . Valid opt ions fol low h e r e : 

S p r o d u c e s a s y m b o l d u m p as a part of the ob ject fi le. 
D inhibi ts t h e d u m p i n g of local labels as part of a s y m b o l d u m p . (For C 

p r o g r a m m e r s , a n y label b e g i n n i n g wi th a per iod is c o n s i d e r e d a local 
label . ) 

C ignores the dist inct ion b e t w e e n u p p e r a n d l o w e r case in labels . 
X p r o d u c e s a c ross - re ference table at the e n d of t h e l is t ing file. 

Examples 

a s s e m f r e d . a s m -o f red .o 

a s s e m b l e s t h e file " f r e d . a s m " a n d p r o d u c e s a n o b j e c t m o d u l e in t h e fi le 
f r e d . o . 

a s s e m f r e d . a s m -o f red .o -1 f r e d . 1st 

a s s e m b l e s t h e file f r e d . a s m , p r o d u c e s an ob jec t m o d u l e in the file f r e d . o , a n d 
p r o d u c e s a l ist ing file in " f r e d . 1 s t " . 

3.3 Program Encoding 
A p r o g r a m acceptable to the a s s e m b l e r takes the f o r m of a series of i n p u t l ines 
that can inc lude a n y of the fol lowing: 

• C o m m e n t or B lank l ines 
• Executab le Ins t ruct ions 
• A s s e m b l e r Direct ives 
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3.3.1 Comments 
T o in t roduce c o m m e n t s into t h e p r o g r a m , y o u can u s e three di f ferent m e t h o d s : 

1. T y p e a s e m i c o l o n (;) a n y w h e r e o n a l ine a n d fol low it w i t h the text of the 
c o m m e n t . For e x a m p l e , 

CMPA.L A l , A2 ; A r e t h e p o i n t e r s e q u a l ? 

2 . T y p e an aster isk (*) in c o l u m n o n e of a l ine a n d fol low it wi th the text of the 
c o m m e n t . For e x a m p l e , 

* T h i s e n t i r e l i n e i s a c o m m e n t 

3 . Fo l low a n y c o m p l e t e instruct ion or directive wi th at least o n e space a n d 
s o m e text . For e x a m p l e , 

M O V E Q # I O , D O p l a c e i n i t i a l v a l u e i n DO 

In addi t ion , n o t e that all b lank l ines are t reated b y t h e a s s e m b l e r as 
c o m m e n t l ines . 

3.3.2 Executable Instructions 
T h e source s t a t e m e n t s h a v e the genera l overall format : 

[ < l a b e l > ] < o p c o d e > [ < o p e r a n d > [ , < o p e r a n d > ] . . . [ < c o m m e n t > ] 

T o separate e a c h field f r o m the next , press t h e S P A C E B A R or T A B k e y . T h i s 
p r o d u c e s a separator character . Y o u m a y u s e m o r e t h a n o n e space to separate 
f ie lds . 

3.3.2.1 Label Field 
A label is a user s y m b o l , or p r o g r a m m e r - d e f i n e d n a m e , that e i ther 

a) Starts in the first c o l u m n a n d is separa ted f r o m the next f ield b y at least o n e 
s p a c e , or 
b) Starts in a n y c o l u m n , a n d is fo l lowed immedia te ly wi th a co lon (:). 

If a label is p r e s e n t , t h e n it m u s t b e the first n o n b l a n k i tem o n the l ine . T h e 
a s s e m b l e r ass igns the value a n d type of the p r o g r a m c o u n t e r , that is , t h e 
m e m o r y a d d r e s s of the first byte of the instruct ion or data b e i n g r e f e r e n c e d , to 
t h e label . Labe ls are a l lowed o n all ins t ruct ions , a n d o n s o m e direct ives , or 
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t h e y m a y s tand a lone o n a l ine . S e e the speci f icat ions of individual direct ives in 
Sec t ion 3 . 7 for w h e t h e r a label field is a l lowed. 

N o t e : Y o u m u s t not give mult iple def ini t ions to labels . A l s o , y o u m u s t n o t 
u s e ins t ruct ion n a m e s , m a c r o n a m e s , direct ives , or register n a m e s as labels . 

3.3.2.2 Local Labels 
Local labels are provided as an e x t e n s i o n to t h e Motoro la speci f icat ion. 

T h e y take the f o r m n n n $ a n d are only valid b e t w e e n a n y p r o p e r ( n a m e d ) labels . 
T h u s , in this e x a m p l e c o d e s e g m e n t 

L a b e l s O p c o d e s O p e r a n d s 
F O O : M O V E . L D 6 , D 0 
1$ : M O V E . B (A0) + , (A1) + 

D B R A D 0 , 1 $ 
M O V E Q # 2 0 , D 0 

B A A : T R A P # 4 

the label 1$ is only available f r o m the l ine fo l lowing the o n e label led F O O to t h e 
l ine be fore t h e o n e label led B A A . In this case , y o u could t h e n u s e t h e label 1$ 
in a di f ferent s c o p e e l s e w h e r e in the p r o g r a m . 

3 . 3 . 2 . 3 Opcode Field 
T h e O p c o d e field fo l lows the Label field a n d is separa ted f r o m it b y at least 

o n e space . Entr ies in this field are of three types . 

1. T h e M C 6 8 0 0 0 operat ion c o d e s , as def ined in the MC68000 User Manual. 
2. A s s e m b l e r Direct ives . 
3 . M a c r o invocat ions . 

T o e n t e r instruct ions a n d directives that can opera te o n m o r e t h a n o n e data 
s ize , y o u u s e an opt ional S ize-Speci f ier subf ie ld, w h i c h is separa ted f r o m t h e 
o p c o d e b y the per iod (.) character . Poss ible size specif iers are as fo l lows : 

B - Byte -s ized data (8 b i ts ) 
W - W o r d - s i z e d data (16 bits) 
L - L o n g W o r d - s i z e d data (32 bits) 

or L o n g B r a n c h specif ier 
S - S h o r t B r a n c h specif ier 

T h e size specif ier m u s t m a t c h wi th the instruct ion or direct ive t y p e that y o u 
u s e . 

3.3.2.4 Operand Field 
If p r e s e n t , t h e o p e r a n d field conta ins o n e or m o r e o p e r a n d s to the ins t ruc-
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t ion or direct ive, a n d m u s t b e separa ted f rom it b y at least o n e space . W h e n 
y o u h a v e t w o or m o r e o p e r a n d s in t h e f ield, y o u m u s t separa te t h e m wi th a 
c o m m a (,). T h e o p e r a n d field terminates wi th a space or n e w l i n e character (a 
n e w l i n e character is w h a t t h e a s s e m b l e r receives w h e n y o u press R E T U R N ) , so 
y o u m u s t n o t u s e s p a c e s b e t w e e n o p e r a n d s . 

3 . 3 . 2 . 5 Comment Field 
A n y t h i n g af ter t h e t e rminat ing s p a c e of t h e o p e r a n d field is i g n o r e d . S o t h e 

a s s e m b l e r treats a n y characters y o u insert after a space as a c o m m e n t . 

3.4 Expressions 
A n express ion is a c o m b i n a t i o n of s y m b o l s , c o n s t a n t s , a lgebraic opera tors , a n d 
p a r e n t h e s e s that y o u can u s e to speci fy the o p e r a n d field to ins truct ions or 
direct ives . Y o u m a y include relative s y m b o l s in express ions , b u t t h e y can only 
b e o p e r a t e d o n b y a subse t of t h e operators . 

3.4.1 Operators 
T h e available operators are l isted b e l o w in order of p r e c e d e n c e . 

1. U n a r y M i n u s , Logical N O T ( -and") 
2 . Lshi f t , Rshi f t ( « a n d » ) 
3 . Logical A N D , Logical O R (& a n d !) 
4 . Mul t ip ly , Divide (* and/) 
5 . A d d , Subtrac t ( + a n d - ) 

T o overr ide t h e p r e c e d e n c e of t h e opera tors , enc lose s u b - e x p r e s s i o n s in 
p a r e n t h e s e s . T h e a s s e m b l e r eva luates opera tors o f equal p r e c e d e n c e f r o m left 
to r ight . N o t e that , normal ly , y o u s h o u l d n o t h a v e a n y spaces in an e x p r e s s i o n , 
as a space is r e g a r d e d as a del imiter b e t w e e n o n e field a n d a n o t h e r . 

3.4.2 Operand Types for Operators 
In t h e fo l lowing table , " A " r e p r e s e n t s abso lute s y m b o l s , a n d " R " r e p r e s e n t s 
relat ive s y m b o l s . T h e table s h o w s all the poss ible opera tor /operand c o m b i n a 
t i o n s , w i t h t h e t y p e of t h e resu l t ing v a l u e , "x" ind ica tes an error . T h e 
U n a r y m i n u s a n d t h e Logica l o p e r a t o r s a re o n l y val id w i t h an a b s o l u t e 
o p e r a n d . 
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O p e r a t o r s 
O p e r a n d s 

O p e r a t o r s 
A o p A R op R A op R R o p A 

+ A X R R 

- A A X R 

* A X X X 

/ A X X X 

& A X X X 

! A X X X 

» A X X X 

« A X X X 

Table 3-A: Operand Types for Operators 

3.4.3 Symbols 
A s y m b o l is a str ing of u p to 30 characters . T h e first character of a s y m b o l m u s t 
b e o n e of t h e fo l lowing: 

• A n a lphabet ic character , that is , a t h r o u g h z , or A t h r o u g h Z . 
• A n u n d e r s c o r e ( ). 
• A per iod (.). 

T h e res t of the characters in the str ing can b e a n y of these charac ters or a lso 
n u m e r i c (0 t h r o u g h 9 ) . In all s y m b o l s , the l o w e r case charac ters ( a - z ) are not 
t reated as s y n o n y m s wi th their u p p e r case equivalents (unless y o u u s e t h e 
o p t i o n C w h e n y o u i n v o k e t h e a s s e m b l e r ) . S o " f r e d " is di f ferent f r o m " F R E D " 
a n d " F R e d " . H o w e v e r , t h e a s s e m b l e r recognizes ins truct ion o p c o d e s , direc
t ives , a n d register n a m e s in e i ther u p p e r or l o w e r case . A label e q u a t e d to a 
regis ter n a m e with E Q U R is a lso recognized b y t h e a s s e m b l e r in e i ther u p p e r 
or l o w e r c a s e . S y m b o l s c a n b e u p to 3 0 charac ters in l e n g t h , all o f w h i c h 
are s ignif icant . T h e a s s e m b l e r takes s y m b o l s longer t h a n this a n d t runcates 
t h e m to 30 charac ters , g iving a w a r n i n g that it h a s d o n e so . T h e Ins t ruc t ion 
n a m e s , Di rec t ive n a m e s , R e g i s t e r n a m e s , a n d spec ia l s y m b o l s C C R , S R , 
S P , a n d U S P c a n n o t b e u s e d as u s e r s y m b o l s . A s y m b o l can b e o n e of three 
types : 

A b s o l u t e 

a) T h e s y m b o l w a s S E T or E Q U a t e d to a n A b s o l u t e va lue . 
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Relat ive 
a) T h e s y m b o l w a s S E T or E Q U a t e d to a Relat ive va lue . 
b) T h e s y m b o l w a s u s e d as a label . 

Register 
a) T h e s y m b o l w a s set to a regis ter n a m e u s i n g E Q U R (This is a n e x t e n s i o n 

f r o m the Motoro la speci f icat ion) . 

T h e r e is a special s y m b o l " * " , w h i c h h a s the value a n d type of the current 
p r o g r a m c o u n t e r , that is , the a d d r e s s of the current ins truct ion or direct ive that 
the a s s e m b l e r is act ing o n . 

3.4.4 Numbers 
Y o u m a y u s e a n u m b e r as a t e rm of an express ion, or as a single va lue . N u m b e r s 
A L W A Y S h a v e abso lute va lues a n d can take o n e of the fo l lowing f o r m a t s : 

D e c i m a l 
(a s tr ing of dec imal digits) 

E x a m p l e : 1234 

H e x a d e c i m a l 
($ fo l lowed b y a s tr ing of h e x digits) 

E x a m p l e : $ 8 9 A B 

Octal 
( @ fo l lowed b y a str ing of octal digits) 

E x a m p l e : @ 7 4 3 

Binary 
(% fo l lowed b y zeros a n d o n e s ) 

E x a m p l e : % 1 0 1 1 0 1 1 1 

A S C I I Literal 
(Up to 4 A S C I I characters wi th in quotes ) 

E x a m p l e s : ' A B C D ' ' * ' 

S t r ings of less t h a n 4 characters are just i f ied to the r ight , u s i n g nul as t h e 
p a c k i n g character . 

T o obtain a quote character in the str ing, y o u m u s t u s e t w o q u o t e s . A n 
e x a m p l e of this is 

'It' 's' 
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3.5 Addressing Modes 
T h e ef fect ive a d d r e s s m o d e s de f ine t h e o p e r a n d s to ins t ruc t ions a n d direct ives , 
a n d y o u can f ind a detai led descr ipt ion of t h e m in a n y g o o d r e f e r e n c e b o o k o n 
t h e 68000 . A d d r e s s e s refer to individual b y t e s , b u t ins t ruct ions , w o r d a n d 
long w o r d r e f e r e n c e s , access m o r e t h a n o n e b y t e , a n d t h e a d d r e s s for t h e s e 
m u s t b e w o r d a l igned. 

In t h e fo l lowing table , D n r e p r e s e n t s o n e of the data regis ters ( D 0 - D 7 ) , " A n " 
r e p r e s e n t s o n e of the address registers ( A 0 - A 7 , S P a n d P C ) , " a " r e p r e s e n t s an 
absolute e x p r e s s i o n , " r " r e p r e s e n t s a relative express ion , a n d " X n " r e p r e s e n t s 
A n or D n , wi th an optional " . W " or " . L " size specifier. T h e syntax for each of 
the m o d e s is as fo l lows: 

Table 3-B: Macro Assembler Address Modes and Registers 

A d d r e s s M o d e D e s c r i p t i o n a n d E x a m p l e s 
D n Data Regis ter Direct 

E x a m p l e : M O V E DO, D l 
A n A d d r e s s Regis ter Direct 

E x a m p l e : M O V E A A 0 , A 1 
(An) A d d r e s s Regis ter Indirect 

E x a m p l e : M O V E D 0 , ( A 1 ) 
(An) + A d d r e s s Regis ter Indirect P o s t I n c r e m e n t 

E x a m p l e : M O V E (A7) + , D 0 
- (An) A d d r e s s Regis ter Indirect P r e D e c r e m e n t 

E x a m p l e : M O V E D0 , - (A7) 
a (An) A d d r e s s Regis ter Indirect wi th D i s p l a c e m e n t 

E x a m p l e : M O V E 2 0 ( A 0 ) , D 1 
a ( A n , X n ) A d d r e s s Regis ter Indirect wi th Index 

E x a m p l e : M O V E 0 ( A 0 , D 0 ) , D 1 
M O V E 1 2 ( A 1 , A 0 . L ) , D 2 
M O V E 1 2 0 ( A 0 , D 6 . W ) , D 4 

a Shor t abso lute (16 bits) 
E x a m p l e : M O V E $ 1 0 0 0 , D 0 

a L o n g absolute (32 bits) 
E x a m p l e : M O V E $ 1 0 0 0 0 , D 0 

r P r o g r a m C o u n t e r Relat ive wi th D i s p l a c e m e n t 
E x a m p l e : M O V E A B Q D O 

( A B C is relative) 

r (Xn) P r o g r a m C o u n t e r Relat ive wi th I n d e x 
E x a m p l e : M O V E A B C ( D 0 . L ) , D 1 

( A B C is relative) 
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# a I m m e d i a t e data 
E x a m p l e : M O V E # 1 2 3 4 , D 0 

U S P 
C C R 
S R 

Special a d d r e s s i n g m o d e s 

E x a m p l e : M O V E A 0 , U S P 
M O V E D 0 , C C R 
M O V E D 1 , S R 

3.6 Variants on Instruction Types 
Certa in ins truct ions (for e x a m p l e , A D D , C M P ) h a v e a n address variant ( that 
re fers to a d d r e s s regis ters as des t inat ions) , i m m e d i a t e a n d q u i c k f o r m s ( w h e n 
i m m e d i a t e data poss ib ly wi th in a restr icted size r a n g e a p p e a r s as an o p e r a n d ) , 
a n d a m e m o r y variant ( w h e r e b o t h o p e r a n d s m u s t b e a p o s t i n c r e m e n t a d d r e s s ) . 

T o force a part icular var iant to b e u s e d , y o u m a y a p p e n d A , Q , I, or M to t h e 
ins t ruct ion m n e m o n i c . In this c a s e , t h e a s s e m b l e r u s e s the speci f ied form of 
t h e ins t ruct ion , if it exists , or g ives an error m e s s a g e . 

If, h o w e v e r , y o u speci fy n o particular var iant , t h e a s s e m b l e r automat ica l ly 
conver t s to the " I " , " A " , or " M " forms w h e r e appropr ia te . H o w e v e r , it d o e s 
n o t convert to the " Q " f o r m . For example , the assembler converts the fol lowing: 

A D D . L A 2 , A l 

A D D A . L A 2 , A l 

3.7 Directives 
All a s s e m b l e r direct ives (with the except ion of D C a n d D C B ) are ins truct ions to 
t h e a s s e m b l e r , ra ther t h a n instruct ions to b e t ranslated into ob jec t c o d e . A t t h e 
b e g i n n i n g of this sect ion, there is a list of all the direct ives (Table 3 - C ) , 
a r r a n g e d b y funct ion ; at the e n d there is an individual descr ipt ion for e a c h 
direct ive , a r r a n g e d b y funct ion . 

N o t e that the a s s e m b l e r only a l lows labels o n direct ives w h e r e speci f ied. F o r 
e x a m p l e , E Q U is a l lowed a label . It is opt ional for R O R G , b u t n o t a l lowed for 
L L E N or T T L . 

T h e fo l lowing table lists t h e direct ives b y funct ion : 

to 



THE MACRO ASSEMBLER 197 

Table 3-C: Directives 

Assembly Control 
Direct ive 
S E C T I O N 
R O R G 
O F F S E T 
E N D 

Symbol Definition 
Direct ive 
E Q U 
E Q U R 
R E G 
S E T 

Data Definition 
Directive 
D C 
D C B 
D S 

Listing Control 
Directive 
P A G E 
L I S T 
N O L I S T ( N O L ) 
S P C n 
N O P A G E 
L L E N n 
P L E N n 
T T L 
N O O B J 
F A I L 
F O R M A T 
N O F O R M A T 

Descript ion 
P r o g r a m sect ion 
Relocatable origin 
D e f i n e offsets 
P r o g r a m e n d 

Descript ion 
A s s i g n p e r m a n e n t va lue 
A s s i g n p e r m a n e n t register va lue 
A s s i g n p e r m a n e n t va lue 
A s s i g n t e m p o r a r y value 

Descript ion 
D e f i n e cons tants 
D e f i n e C o n s t a n t Block 
D e f i n e s torage 

Descript ion 
P a g e - t h r o w to l ist ing 
T u r n o n l ist ing 
T u r n off l ist ing 
Skip n b lank l ines 
T u r n off p a g i n g 
Se t l ine l e n g t h (60 < = n < = 132) 
Se t p a g e l ength (24 < = n < = 100) 
Se t p r o g r a m title (max 40 chars . ) 
Disable ob jec t c o d e o u t p u t 
G e n e r a t e an a s s e m b l y error 
N o act ion 
N o act ion 

Conditional Assembly 
Directive 
C N O P 
I F E Q 
I F N E 
I F G T 

Descript ion 
Condi t iona l N O P for a l i g n m e n t 
A s s e m b l e if express ion is 0 
A s s e m b l e if express ion is n o t 0 
A s s e m b l e if express ion > 0 
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D i r e c t i v e D e s c r i p t i o n 
I F G E A s s e m b l e if express ion > = 0 
IFLT A s s e m b l e if express ion < 0 
IFLE A s s e m b l e if express ion < = 0 
IFC A s s e m b l e if s tr ings are identical 
I F N C A s s e m b l e if s tr ings are n o t identical 
I F D A s s e m b l e if s y m b o l is de f ined 
I F N D A s s e m b l e if s y m b o l is n o t d e f i n e d 
E N D C E n d of condi t ional a s s e m b l y 

Macro Directives 
D i r e c t i v e D e s c r i p t i o n 
M A C R O Def ine a m a c r o n a m e 
N A R G Special s y m b o l 
E N D M E n d of m a c r o definit ion 
M E X I T Exit the m a c r o e x p a n s i o n 

External Symbols 
D i r e c t i v e D e s c r i p t i o n 
X D E F D e f i n e external n a m e 
X R E F R e f e r e n c e external n a m e 

General Directives 
D i r e c t i v e D e s c r i p t i o n 
I N C L U D E Insert file in the source 
M A S K 2 N o act ion 
I D N T N a m e p r o g r a m uni t 

Assembly Control Directives 
SECTION P r o g r a m Sect ion 
Format: [ < l a b e l > ] S E C T I O N < n a m e > [ , < t y p e > ] 

Th is direct ive tells the a s s e m b l e r to restore t h e c o u n t e r to the last locat ion 
al located in the n a m e d sect ion (or to zero if u s e d for the first t ime) . 

< n a m e > is a character str ing opt ional ly e n c l o s e d in double q u o t e s . 
< t y p e > if i n c l u d e d , m u s t b e o n e of the fol lowing k e y w o r d s : 

C O D E i n d i c a t e s tha t t h e s e c t i o n c o n t a i n s re loca tab le c o d e . T h i s is t h e 
default . 

D A T A Indicates that the sect ion conta ins init ial ized data (only) . 
B S S indicates that the sect ion conta ins uninit ial ized data . 
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T h e a s s e m b l e r can mainta in u p to 255 sec t ions . Initially, the a s s e m b l e r 
b e g i n s wi th an u n n a m e d C O D E sect ion. T h e a s s e m b l e r ass igns the opt ional 
s y m b o l < l a b e l s > to t h e va lue of the p r o g r a m c o u n t e r after it h a s e x e c u t e d t h e 
S E C T I O N direct ive. In addit ion, w h e r e a sect ion is u n n a m e d , t h e s h o r t h a n d 
for that sect ion is t h e k e y w o r d C O D E . 

RORG Se t Relat ive Origin 
Format: [ < l a b e l > ] R O R G < a b s e x p > 

T h e R O R G direct ive c h a n g e s the p r o g r a m c o u n t e r to b e < a b s e x p > b y t e s 
f rom the start of the current relocatable sect ion. T h e assembler ass igns relocatable 
m e m o r y locat ions to s u b s e q u e n t s t a t e m e n t s , s tart ing wi th the va lue a s s i g n e d 
to t h e p r o g r a m counter . T o do address ing in relocatable sec t ions , y o u u s e t h e 
" p r o g r a m c o u n t e r relative wi th d i s p l a c e m e n t " a d d r e s s i n g m o d e . T h e label v a l u e 
a s s i g n m e n t is the s a m e as for S E C T I O N . 

OFFSET D e f i n e offsets 
Format: O F F S E T < a b s e x p > 

T o def ine a table of offsets via the D S direct ive b e g i n n i n g at the a d d r e s s 
< a b s e x p > , y o u u s e the O F F S E T direct ive. S y m b o l s d e f i n e d in a n O F F S E T table 
are k e p t in ternal ly , b u t n o c o d e - p r o d u c i n g ins t ruc t ions or d irec t ives m a y 
a p p e a r . T o terminate an O F F S E T sect ion, y o u u s e a R O R G , O F F S E T , S E C 
T I O N , or E N D direct ive. 

END E n d of p r o g r a m 
Format: [ < l a b e l > ] E N D 

T h e E N D directive tells the a s s e m b l e r that the source is f i n i s h e d , a n d t h e 
a s s e m b l e r ignores s u b s e q u e n t source s t a t e m e n t s . W h e n the a s s e m b l e r e n 
c o u n t e r s the E N D directive dur ing t h e first p a s s , it b e g i n s t h e s e c o n d p a s s . If, 
h o w e v e r , it detects an end-of-f i le before an E N D direct ive, it g ives a w a r n i n g 
m e s s a g e . If the label field is p r e s e n t , t h e n the a s s e m b l e r a s s i g n s t h e va lue 
of t h e c u r r e n t p r o g r a m c o u n t e r to t h e label b e f o r e it e x e c u t e s t h e E N D 
direct ive . 

Symbol Definition Directives 

EQU E q u a t e s y m b o l va lue 
Format: < l a b e l > E Q U < e x p > 

T h e E Q U direct ive ass igns the value of t h e express ion in t h e o p e r a n d field to 
t h e s y m b o l in the label f ield. T h e value ass igned is p e r m a n e n t , so y o u m a y n o t 
def ine t h e label a n y w h e r e else in the p r o g r a m . 

N o t e : D o n o t insert forward re ferences wi th in t h e express ion . 
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EQUR E q u a t e register va lue 
Format: < l a b e l > E Q U R < r e g i s t e r > 

This direct ive lets y o u equate o n e of the processor registers w i t h a u s e r 
s y m b o l . O n l y the A d d r e s s a n d D a t a registers are val id, so special s y m b o l s l ike 
S R , C C R , a n d U S P are illegal h e r e . T h e register is p e r m a n e n t , so y o u c a n n o t 
def ine t h e label a n y w h e r e else in the p r o g r a m . T h e register m u s t n o t b e a 
f o r w a r d re ference to a n o t h e r E Q U R s ta tement . T h e a s s e m b l e r m a t c h e s labels 
d e f i n e d in this w a y w i t h o u t dis t inguishing b e t w e e n u p p e r a n d l o w e r case . 

REG D e f i n e register list 
Format: < l a b e l > R E G < r e g i s t e r l i s t > 

T h e R E G direct ive ass igns a value to label that the a s s e m b l e r c a n translate 
in to t h e register list m a s k format u s e d in t h e M O V E M instruct ion. < r e g i s t e r 
l i s t > is of t h e form 

R l [-R2][/R3[-R4]] . . . 

SET Se t s y m b o l value 
Format: < l a b e l > S E T < e x p > 

T h e S E T direct ive ass igns the va lue of t h e express ion in t h e o p e r a n d field to 
t h e s y m b o l in t h e label f ield. S E T is identical to E Q U , apart f r o m the fact that 
t h e a s s i g n m e n t is t e m p o r a r y . Y o u can a lways c h a n g e S E T later o n in t h e 
p r o g r a m . 

N o t e : Y o u s h o u l d not inser t forward re ferences wi th in the express ion or 
refer forward to s y m b o l s that y o u def ined w i t h S E T . 

Data Definition Directives 
DC D e f i n e C o n s t a n t 
Format: [ < l a b e l > ] D C [ . < s i z e > ] < l i s t > 

T h e D C direct ive def ines a cons tant va lue in m e m o r y . It m a y h a v e a n y 
n u m b e r of o p e r a n d s , separated b y c o m m a s (,). T h e va lues in the list m u s t b e 
capable of b e i n g h e l d in the data locat ion w h o s e size is g iven b y the size 
specif ier o n t h e direct ive. If y o u d o n o t give a size specif ier , D C a s s u m e s it is 
. W . If t h e size is . B , t h e n there is o n e o t h e r data type that can b e u s e d : that of 
t h e A S C I I s tr ing. Th is is an arbitrarily long series of A S C I I charac ters , c o n 
ta ined within quotat ion marks . A s wi th A S C I I literals, if y o u require a quotat ion 
m a r k in the s tr ing, t h e n y o u m u s t enter t w o . If t h e size is . W or . L , t h e n the 
a s s e m b l e r a l igns t h e data onto a w o r d b o u n d a r y . 

DCB D e f i n e C o n s t a n t B lock 
Format: [ < l a b e l > ] D C B [ . < s i z e > ] < a b s e x p > , < e x p > 

Y o u u s e t h e D C B directive to set a n u m b e r (given b y < a b s e x p > ) of b y t e s , 
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w o r d s , or long w o r d s to the value of the express ion < e x p > . D C B . < s i z e > n , exp 
is equiva lent to repeat ing n t imes t h e s t a t e m e n t D C . < s i z e > e x p . 

DS D e f i n e S torage 
Format: [ < l a b e l > ] D S [ . < s i z e > ] < a b s e x p > 

T o reserve m e m o r y locat ions , y o u u s e t h e D S direct ive. D S , h o w e v e r , d o e s 
n o init ial ization. T h e a m o u n t of space the a s s e m b l e r al locates d e p e n d s o n t h e 
data s ize (that y o u give wi th the size specif ier o n the direct ive) , a n d t h e va lue 
of the e x p r e s s i o n in the o p e r a n d field. T h e a s s e m b l e r in terpre ts this as t h e 
n u m b e r of data i tems of that s ize to al locate. A s wi th D C , if t h e size speci f ier is 
. W or . L , D S al igns the space o n t o a w o r d b o u n d a r y . S o , D S . W 0 h a s the ef fect 
of a l igning to a w o r d b o u n d a r y only . If y o u do n o t give a s ize speci f ier , D S 
a s s u m e s a default of . W . S e e C N O P for a m o r e genera l w a y of h a n d l i n g 
a l i g n m e n t . 

Listing Control Directives 

PAGE P a g e T h r o w 
Format: P A G E 

U n l e s s p a g i n g h a s b e e n inhib i ted , P A G E a d v a n c e s t h e a s s e m b l y l is t ing to 
t h e top of the next p a g e . T h e P A G E directive d o e s n o t a p p e a r o n t h e o u t p u t 
l ist ing. 

LIST T u r n o n List ing 
Format: L I S T 

T h e L I S T direct ive tells t h e a s s e m b l e r to p r o d u c e the a s s e m b l y l is t ing fi le. 
L is t ing c o n t i n u e s unti l it e n c o u n t e r s e i ther an E N D or a N O L I S T direct ive . T h i s 
direct ive is only act ive w h e n the a s s e m b l e r is p r o d u c i n g a l ist ing fi le. T h e L I S T 
direct ive d o e s not a p p e a r o n the o u t p u t l ist ing. 

NOLIST T u r n off L is t ing 
Format: N O L I S T 

N O L 
T h e N O L I S T or N O L direct ive turns off t h e product ion of t h e a s s e m b l y 

l ist ing file. List ing ceases unti l the a s s e m b l e r e n c o u n t e r s e i ther an E N D or a 
L I S T direct ive . T h e N O L I S T directive d o e s n o t a p p e a r o n t h e p r o g r a m l ist ing. 

SPC S p a c e B lank L ines 
Format: S P C < n u m b e r > 

T h e S P C direct ive o u t p u t s t h e n u m b e r of b lank l ines g i v e n b y the o p e r a n d 
f ie ld, to the a s s e m b l y l ist ing. T h e S P C directive d o e s n o t a p p e a r o n t h e 
p r o g r a m l ist ing. 
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NOPAGE T u r n off P a g i n g 
Format: N O P A G E 

T h e N O P A G E directive turns off the pr int ing of p a g e t h r o w s a n d title 
h e a d e r s o n t h e a s s e m b l y l ist ing. 

LLEN Set L i n e L e n g t h 
Format: L L E N < n u m b e r > 

T h e L L E N direct ive sets the l ine l e n g t h of the a s s e m b l y l ist ing file to t h e 
va lue y o u speci f ied in the o p e r a n d field. T h e value m u s t lie b e t w e e n 60 a n d 
132 , a n d can only b e set o n c e in the p r o g r a m . T h e L L E N direct ive does n o t 
a p p e a r o n the a s s e m b l y l isting. T h e default is 132 characters . 

PLEAT Set P a g e L e n g t h 
Format: P L E N < n u m b e r > 

T h e P L E N direct ive sets the p a g e l ength of the a s s e m b l y l ist ing file to 
t h e va lue y o u speci f ied in the o p e r a n d field. T h e value m u s t lie b e t w e e n 
2 4 a n d 100 , a n d y o u can only set it o n c e in the p r o g r a m . T h e default is 60 
l ines . 

TTL Se t P r o g r a m Title 
Format: T T L < t i t l e s t r i n g > 

T h e T T L direct ive sets t h e title of t h e p r o g r a m to the str ing y o u gave in t h e 
o p e r a n d field. Th is str ing a p p e a r s as t h e p a g e h e a d i n g in the a s s e m b l y l ist ing. 
T h e str ing starts at the first n o n b l a n k character after the T T L , a n d c o n t i n u e s 
unt i l the e n d of l ine . It m u s t n o t b e longer t h a n 40 characters in l e n g t h . T h e 
T T L direct ive d o e s n o t a p p e a r o n the p r o g r a m list ing. 

NOOBJ Disable O b j e c t C o d e G e n e r a t i o n 
Format: N O O B J 

T h e N O O B J direct ive disables the product ion of t h e ob jec t c o d e file at t h e 
e n d of a s s e m b l y . Th is direct ive disables the product ion of the c o d e fi le, e v e n if 
y o u speci f ied a f i lename w h e n y o u called the assembler . 

FAIL G e n e r a t e a u s e r error 
Format: F A I L 

T h e F A I L di rec t ive tel ls t h e a s s e m b l e r to f lag a n error for th i s i n p u t 
l ine . 

FORMAT N o act ion 
Format: F O R M A T 

T h e a s s e m b l e r accepts this directive b u t takes n o act ion o n rece iv ing it. 
F O R M A T is inc luded for compatibi l i ty wi th o ther assemblers . 
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NOFORMAT N o act ion 
Format: N O F O R M A T 

T h e a s s e m b l e r accepts this direct ive b u t takes n o act ion o n rece iv ing it. 
N O F O R M A T is inc luded for compatibi l i ty wi th o ther a s s e m b l e r s . 

Conditional Assembly Directives 
CNOP Condi t iona l N O P 
Format: [ < l a b e l > ] C N O P < n u m b e r > , < n u m b e r > 

This direct ive is an ex tens ion f r o m the Motoro la s tandard a n d a l lows a 
sect ion of c o d e to b e a l igned o n a n y b o u n d a r y . In part icular , it a l lows a n y data 
s t ructure or entry point to b e a l igned to a long w o r d b o u n d a r y . 

T h e first express ion represents an offset , whi le the s e c o n d express ion r e p r e 
sents the a l i g n m e n t required for the b a s e . T h e c o d e is a l igned to t h e speci f ied 
offset f r o m the neares t required a l i g n m e n t b o u n d a r y . T h u s 

C N O P 0,4 

a l igns c o d e to t h e n e x t long w o r d b o u n d a r y whi le 

C N O P 2 ,4 

a l igns c o d e to the w o r d b o u n d a r y 2 b y t e s b e y o n d t h e neares t long w o r d 
a l igned b o u n d a r y . 

IFEQ A s s e m b l e if express ion = 0 
IFNE A s s e m b l e if express ion < > 0 
IFGT A s s e m b l e if express ion > 0 
IFGE A s s e m b l e if express ion > = 0 
IFLT A s s e m b l e if express ion < 0 
IFLE A s s e m b l e if express ion < = 0 
Format: IFxx < a b s e x p > 

Y o u u s e t h e IFxx r a n g e of directives to enable or disable a s s e m b l y , d e p e n d 
i n g o n t h e va lue of t h e express ion in t h e o p e r a n d field. If the condi t ion is n o t 
T R U E (for e x a m p l e , I F E Q 2 + 1) , a s s e m b l y ceases (that i s , it is d isabled) . T h e 
condi t ional a s s e m b l y switch r e m a i n s act ive unti l t h e a s s e m b l e r f inds a m a t c h 
i n g E N D C s t a t e m e n t . Y o u can n e s t condit ional a s s e m b l y swi tches arbitrari ly, 
t e rminat ing each level of nes t ing wi th a m a t c h i n g E N D C . 

IFC A s s e m b l e if s tr ings are identical 
IFNC A s s e m b l e if s tr ings are not identical 
Format: I F C < s t r i n g > , < s t r i n g > 

I F N C < s t r i n g > , < s t r i n g > 
T h e str ings m u s t b e a series of A S C I I characters e n c l o s e d in s ingle q u o t e s , 
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for e x a m p l e , ' F O O ' or ( the e m p t y s t r ing) . If the c o n d i t i o n is n o t T R U E , 
a s s e m b l y c e a s e s ( that is , it is d isabled) . A g a i n t h e condi t ional a s s e m b l y s w i t c h 
r e m a i n s act ive unti l t h e a s s e m b l e r f inds a m a t c h i n g E N D C s t a t e m e n t . 

IFD A s s e m b l e if s y m b o l def ined 
IFND A s s e m b l e if s y m b o l n o t def ined 
Format: I F D < symbol n a m e > 

I F N D < s y m b o l n a m e > 
D e p e n d i n g o n w h e t h e r or n o t y o u h a v e a l ready d e f i n e d t h e s y m b o l , t h e 

a s s e m b l e r e n a b l e s or disables a s s e m b l y unti l it f inds a m a t c h i n g E N D C . 

ENDC E n d condi t ional a s s e m b l y 
Format: E N D C 

T o te rminate a condi t ional a s s e m b l y , y o u u s e the E N D C direct ive, set u p 
wi th a n y of the 8 IFxx direct ives a b o v e . E N D C m a t c h e s the m o s t recent ly 
e n c o u n t e r e d condi t ion direct ive. 

Macro Directives 

MACRO Start a m a c r o definit ion 
Format: < l a b e l > M A C R O 

M A C R O in t roduces a m a c r o def ini t ion. E N D M terminates a m a c r o def ini
t ion . Y o u m u s t provide a label , w h i c h the a s s e m b l e r u s e s as the n a m e of t h e 
m a c r o ; s u b s e q u e n t u s e s of that label as an o p e r a n d e x p a n d t h e c o n t e n t s of t h e 
m a c r o a n d inser t t h e m into t h e source c o d e . A m a c r o can conta in a n y o p c o d e , 
m o s t a s s e m b l e r direct ives , or a n y previously def ined m a c r o . A p lus s ign ( + ) in 
the l ist ing m a r k s a n y c o d e g e n e r a t e d by m a c r o e x p a n s i o n . W h e n y o u u s e a 
m a c r o n a m e , y o u m a y a p p e n d a n u m b e r of a r g u m e n t s , s e p a r a t e d b y c o m m a s . 
If the a r g u m e n t conta ins a space (for e x a m p l e , a str ing conta in ing a space) t h e n 
y o u m u s t e n c l o s e the ent ire a r g u m e n t wi th in < (less than) a n d > (greater than) 
s y m b o l s . 

T h e a s s e m b l e r s tores u p a n d saves the source c o d e that y o u e n t e r (after a 
M A C R O direct ive a n d b e f o r e an E N D M directive) as the c o n t e n t s of t h e m a c r o . 
T h e c o d e can conta in a n y n o r m a l source c o d e . In addi t ion , the s y m b o l \ 
(backslash) h a s a special m e a n i n g . Backs lash fo l lowed b y a n u m b e r " n " indicates 
that the value of the n t h a r g u m e n t is to b e inser ted into t h e c o d e . If t h e n t h 
a r g u m e n t is omi t ted t h e n n o t h i n g is inser ted . Backs lash fo l lowed b y t h e s y m 
bo l "(a " tel ls t h e a s s e m b l e r to g e n e r a t e t h e text " . n n n " , w h e r e n n n is t h e n u m b e r 
of t imes the \(a c o m b i n a t i o n it h a s e n c o u n t e r e d . Th is is normal ly u s e d to 
g e n e r a t e u n i q u e labels wi th in a m a c r o . 

Y o u m a y n o t n e s t m a c r o def in t ions , that is , y o u c a n n o t d e f i n e a m a c r o 
wi th in a m a c r o , a l t h o u g h y o u can call a m a c r o y o u previous ly d e f i n e d . T h e r e 
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is a limit to the level of n e s t i n g of m a c r o calls. This l imit is current ly set 
at t en . 

M a c r o e x p a n s i o n s tops w h e n the a s s e m b l e r e n c o u n t e r s the e n d of t h e s tored 
m a c r o text , or w h e n it f inds a M E X I T direct ive. 

NARG Special s y m b o l 
Format: N A R G 

T h e s y m b o l N A R G is a special reserved s y m b o l a n d the a s s e m b l e r ass igns it 
the i n d e x of the last a r g u m e n t p a s s e d to the m a c r o in t h e p a r a m e t e r list ( e v e n 
nul l s ) . O u t s i d e of a m a c r o e x p a n s i o n , N A R G h a s the value 0. 

ENDM T e r m i n a t e a m a c r o definit ion 
Format: E N D M 

T h i s t e r m i n a t e s a m a c r o def ini t ion in t roduced b y a M A C R O direct ive . 

MEXIT Exit f r o m m a c r o e x p a n s i o n 
Format: M E X I T 

Y o u use this directive to exit f rom macro expansion m o d e , usually in conduction 
wi th the I F E Q a n d I F N E direct ives . It a l lows condit ional e x p a n s i o n of m a c r o s . 
O n c e it h a s e x e c u t e d t h e direct ive, the a s s e m b l e r s tops e x p a n d i n g the current 
m a c r o as t h o u g h there w e r e n o m o r e s tored text to inc lude . 

External Symbols 

XDEF Def ine an internal label as an external entry 
p o i n t 

Format: X D E F < l a b e l > [ , < l a b e l > . . . ] 
O n e or m o r e absolute or relocatable labels m a y fol low the X D E F direct ive . 

E a c h label d e f i n e d here genera tes an external s y m b o l def ini t ion. Y o u c a n 
m a k e r e f e r e n c e s to t h e s y m b o l in o t h e r m o d u l e s (poss ib ly f r o m a h i g h -
level l a n g u a g e ) a n d satisfy t h e r e f e r e n c e s w i t h a l inker . If y o u u s e this 
direct ive or X R E F , t h e n y o u c a n n o t directly execute the c o d e p r o d u c e d b y t h e 
a s s e m b l e r . 

XREF Def ine an external n a m e 
Format: X R E F < l a b e l > [ , < l a b e l > . . . ] 

O n e or m o r e labels that m u s t n o t h a v e b e e n def ined e l s e w h e r e in t h e 
p r o g r a m fol low the X R E F direct ive. S u b s e q u e n t u s e s of t h e label tell t h e 
a s s e m b l e r to g e n e r a t e a n external re ference for that label . Y o u u s e the label as 
if it re ferred to an abso lute or relocatable value d e p e n d i n g o n w h e t h e r t h e 
m a t c h i n g X D E F referred to an absolute or relocatable s y m b o l . 

T h e actual va lue u s e d is filled in f rom a n o t h e r m o d u l e b y the l inker . T h e 
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l inker also g e n e r a t e s a n y re locat ion informat ion that m a y b e required in order 
for the resul t ing c o d e to b e re locatable . 

External s y m b o l s are normal ly u s e d as fo l lows. T o specify a rout ine in o n e 
p r o g r a m s e g m e n t as an external def ini t ion, y o u place a label at the start of t h e 
rout ine a n d q u o t e the label after an X D E F direct ive. A n o t h e r p r o g r a m m a y call 
that rout ine if it dec lares a label via the X R E F directive a n d t h e n j u m p s to t h e 
label so dec lared . 

General Directives 

INCLUDE Inser t an external file 
Format: I N C L U D E " < f i l e n a m e > " 

T h e I N C L U D E direct ive a l lows t h e inc lus ion of external files in to t h e p r o 
g r a m source . Y o u set u p the file that I N C L U D E inserts wi th t h e str ing descr ip
tor in t h e o p e r a n d field. Y o u can n e s t I N C L U D E direct ives u p to a d e p t h of 
t h r e e , e n c l o s i n g t h e f i l enames in quotes as s h o w n . I N C L U D E is especia l ly 
useful w h e n y o u require a s tandard set of m a c r o def ini t ions or E Q U s in several 
p r o g r a m s . 

Y o u can place the def ini t ions in a s ingle file a n d t h e n refer to t h e m f r o m 
o t h e r p r o g r a m s with a suitable I N C L U D E . It is o f ten c o n v e n i e n t to place 
N O L I S T a n d L I S T direct ives at the h e a d a n d tail of files y o u i n t e n d to inc lude 
via I N C L U D E . A m i g a D O S searches for t h e file specif icat ion first in the current 
directory , t h e n in each s u b s e q u e n t directory in t h e list y o u g a v e in t h e -i 
opt ion . 

MASK2 N o act ion 
Format: M A S K 2 

T h e a s s e m b l e r accepts the M A S K 2 direct ive, but it takes n o act ion o n receiv
i n g it. 

IDNT N a m e p r o g r a m unit 
Format: I D N T < s t r i n g > 

A p r o g r a m uni t , w h i c h consis ts of o n e or m o r e sec t ions , m u s t h a v e a n a m e . 
U s i n g t h e I D N T direct ive, y o u can def ine a n a m e cons is t ing of a s tr ing opt ion
ally e n c l o s e d in double q u o t e s . If the a s s e m b l e r does n o t f ind an I D N T direct ive, 
it o u t p u t s a p r o g r a m uni t n a m e that is a nul l s tr ing. 



Chapter 4 

The Linker 

This c h a p t e r descr ibes the A m i g a D O S Linker . T h e A m i g a D O S L inker p r o d u c e s 
a s ingle b inary l o a d file f r o m o n e or m o r e i n p u t f i les . It can also p r o d u c e 
over la id p r o g r a m s . 

4 . 1 In t roduct ion 
4 . 2 U s i n g the L inker 
4 . 2 . 1 C o m m a n d Line Syntax 
4 . 2 . 2 W I T H Files 
4 . 2 . 3 Errors a n d O t h e r Except ions 
4 . 2 . 4 M A P a n d X R E F O u t p u t 
4 . 3 O v e r l a y i n g 
4 . 3 . 1 O V E R L A Y Direct ive 
4 . 3 . 2 R e f e r e n c e s to S y m b o l s 
4 . 3 . 3 C a u t i o n a r y Points 
4 . 4 Error C o d e s a n d M e s s a g e s 

4.1 Introduction 
A L I N K p r o d u c e s a s ingle b inary output file f r o m o n e or m o r e i n p u t fi les. 
T h e s e i n p u t f i les, k n o w n as o b j e c t f i l e s , m a y conta in external s y m b o l infor
m a t i o n . T o p r o d u c e ob jec t fi les, y o u u s e y o u r a s s e m b l e r or l a n g u a g e translator . 
Be fore p r o d u c i n g the output , or load f i l e , the l inker reso lves all r e f e r e n c e s 
to s y m b o l s . 

T h e l inker can also p r o d u c e a l ink m a p a n d s y m b o l c ross - re ference table . 
Assoc ia ted wi th the l inker is an over lay superv isor . Y o u can u s e the over lay 

superv isor to over lay p r o g r a m s wri t ten in a variety of l a n g u a g e s . T h e l inker 
p r o d u c e s load files suitable for over laying in this w a y . 

Y o u can drive the l inker in two w a y s : 
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1. A s a C o m m a n d line. Y o u can speci fy m o s t of the in format ion n e c e s s a r y for 
r u n n i n g t h e l inker in t h e c o m m a n d p a r a m e t e r s . 

2 . A s a Parameter file. A s an al ternat ive , if a p r o g r a m is be ing l inked repet i 
t ively, y o u can u s e a p a r a m e t e r file to specify all t h e data for the l inker . 

T h e s e t w o m e t h o d s can take three types of input files: 

1. P r i m a r y binary input . Th is refers to o n e or m o r e ob jec t files that f o r m t h e 
initial b i n a r y i n p u t to the l inker . T h e s e fi les are a l w a y s o u t p u t to t h e l o a d 
fi le, a n d t h e pr imary input m u s t n o t b e e m p t y . 

2 . Over lay files. If over laying, the pr imary i n p u t f o r m s the root of t h e over lay 
t ree , a n d the over lay files f o r m the res t of the s tructure . 

3 . Libraries . T h i s refers to speci f ied c o d e that the l inker incorporates automat i 
cally. Libraries m a y b e res ident or s c a n n e d . A resident l ibrary is a load file 
w h i c h m a y b e res ident in m e m o r y , or loaded as part of the " l ibrary o p e n " 
call in t h e o p e r a t i n g s y s t e m . A s c a n n e d library is a n ob jec t file w i t h i n a n 
archive format file. T h e l inker only loads the file if there are a n y o u t s t a n d i n g 
external re fe rences to the l ibrary. 

T h e l inker w o r k s in t w o p a s s e s . 

1. In the first p a s s , the l inker reads all t h e pr imary , l ibrary, a n d over lay f i les , 
a n d r e c o r d s t h e c o d e s e g m e n t s a n d external s y m b o l in format ion . A t t h e e n d 
of t h e first p a s s , t h e l inker outputs the m a p a n d cross - re ference tab le , if 
required . 

2 . If y o u specify an output file, t h e n the l inker m a k e s a s e c o n d pass through the 
i n p u t . First it copies t h e pr imary input files to the output , reso lv ing s y m b o l 
r e f e r e n c e s in t h e p r o c e s s , a n d t h e n it copies out the required library c o d e 
s e g m e n t s in the s a m e w a y . N o t e that the library c o d e s e g m e n t s f o r m part of 
t h e r o o t of t h e over lay t ree . N e x t , t h e l inker p r o d u c e s data for t h e overlay 
supervisor , a n d finally outputs the overlay fi les. 

In t h e first p a s s , af ter reading t h e pr imary a n d overlay i n p u t f i les, t h e l inker 
inspec t s its table of s y m b o l s , a n d if there are a n y r e m a i n i n g u n r e s o l v e d refer 
e n c e s , it reads t h e f i les, if a n y , that y o u speci f ied as the l ibrary input . T h e 
l inker t h e n m a r k s a n y c o d e s e g m e n t s conta in ing external def ini t ions for t h e s e 
u n r e s o l v e d r e f e r e n c e s for s u b s e q u e n t inc lus ion in the l o a d file. T h e l inker o n l y 
inc ludes t h o s e l ibrary code s e g m e n t s that y o u h a v e re fe renced . 
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4.2 Using the Linker 
T o u s e t h e l inker , y o u m u s t k n o w t h e c o m m a n d syntax , the type of input a n d 
o u t p u t that the l inker u s e s , a n d the poss ib le errors that m a y occur . Th is sec t ion 
a t t e m p t s to explain t h e s e th ings . 

4.2.1 Command Line Syntax 
T h e A L I N K c o m m a n d h a s the fo l lowing parameters : 

A L I N K [ F R O M | R O O T ] files [ T O file] [ W I T H file] 
[VER file] [ L I B R A R Y | LIB files] [ M A P file] 
[XREF file] [ W I D T H n] 

T h e k e y w o r d t e m p l a t e is 

" F R O M = R O O T , T O / K , W I T H / K , V E R / K , L I B R A R Y = LIB/K, 
M A P / K , X R E F / K , W I D T H / K " 

In the a b o v e , " f i l e " m e a n s a s ingle file n a m e , " f i l e s " m e a n s zero or m o r e file 
n a m e s , separa ted b y a c o m m a or plus s ign, a n d " n " is an integer . 

T h e fo l lowing are e x a m p l e s of valid u s e s of the A L I N K c o m m a n d : 

ALINK a 
ALLKTK ROOT a + b + c + d MAP map-file WIDTH 120 
ALUSTK a,b,c TO output LIBRARY :flib/lib,obj/newlib 

W h e n y o u give a list of f i les, t h e l inker reads t h e m in the order y o u speci fy . 
T h e p a r a m e t e r s h a v e t h e fo l lowing m e a n i n g s : 

F R O M : Speci f ies t h e ob jec t files that y o u w a n t as the pr imary b inary input . 
T h e l inker a lways copies t h e c o n t e n t s of t h e s e files to t h e load file 
to f o r m part of the over lay root . A t least o n e pr imary b i n a r y i n p u t 
file m u s t b e speci f ied. R O O T is a s y n o n y m for F R O M . 

T O : Speci f ies t h e des t inat ion for t h e load file. If this p a r a m e t e r is n o t 
g iven , the l inker omits the s e c o n d pass . 

W I T H : Speci f ies files conta in ing the l inker p a r a m e t e r s , for e x a m p l e , n o r 
mal c o m m a n d l ines . Usual ly y o u only u s e o n e file h e r e , b u t , for 
c o m p l e t e n e s s , y o u can give a list of f i les. N o t e that p a r a m e t e r s o n 
the c o m m a n d l ine overr ide those in W I T H files. Y o u c a n f ind a full 
description of the syntax of these files in Sect ion 4 .2 .2 of this manual . 
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V E R : specif ies the dest inat ion of m e s s a g e s f r o m the l inker . If y o u do n o t 
speci fy V E R , the l inker s e n d s all m e s s a g e s to the s t a n d a r d o u t p u t 
(usually the terminal ) . 

L I B R A R Y : specif ies the files that y o u w a n t to b e s c a n n e d as the l ibrary. T h e 
l inker inc ludes only re ference c o d e s e g m e n t s . LIB is a val id a l terna
tive for L I B R A R Y . 

M A P : specif ies the dest inat ion of the l ink m a p . 

X R E F : specif ies the dest inat ion of the cross -re ference output . 

W I D T H : specif ies the o u t p u t w i d t h that the l inker can u s e w h e n p r o d u c i n g 
t h e l ink m a p a n d cross -re ference table . F o r e x a m p l e , if y o u s e n d 
o u t p u t to a pr inter , y o u m a y n e e d this p a r a m e t e r . 

4.2.2 WITH Files 
W I T H files conta in p a r a m e t e r s for the l inker . Y o u u s e t h e m to save typing a 
l o n g a n d c o m p l e x A L I N K c o m m a n d line m a n y t i m e s . 

A W I T H file cons is ts of a series of p a r a m e t e r s , o n e p e r l ine , e a c h cons is t ing 
of a k e y w o r d fo l lowed b y data. Y o u can terminate l ines w i t h a semico lon (;), 
w h e r e t h e l inker ignores the rest of the l ine. Y o u can t h e n u s e t h e res t of t h e 
l ine after the semico lon to inc lude a c o m m e n t . T h e l inker ignores b l a n k l ines . 

T h e k e y w o r d s available are as fo l lows: 

F R O M (or R O O T ) files 
T O file 
L I B R A R Y files 
M A P [file] 
X R E F [file] 
O V E R L A Y 
tree speci f icat ion 
# 
W I D T H n 

w h e r e " f i l e " is a s ingle f i l ename, " f i l e s " is o n e or m o r e f i l e n a m e s , " [ f i l e ] " is an 
opt ional f i l e n a m e , a n d " n " is an integer . Y o u m a y u s e an aster isk s y m b o l (*) to 
split l o n g l ines ; plac ing o n e at the e n d of a l ine tells t h e printer to r e a d the n e x t 
l ine as a cont inuat ion l ine. If the f i lename after M A P or X R E F is o m i t t e d , the 
o u t p u t g o e s to the V E R file ( the terminal b y default ) . 

P a r a m e t e r s o n the c o m m a n d l ine overr ide t h o s e in a W I T H file, so that y o u 
can m a k e small variat ions o n s tandard l inks b y c o m b i n i n g c o m m a n d line 
p a r a m e t e r s a n d W I T H files. Similarly, if y o u speci fy a p a r a m e t e r m o r e t h a n 
o n c e in W I T H files, t h e l inker u s e s the first occurrence . 
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N o t e : In the s e c o n d e x a m p l e b e l o w , this is t rue e v e n if the first va lue g i v e n 
to a p a r a m e t e r is null . 

E x a m p l e s of W I T H files a n d the c o r r e s p o n d i n g A L I N K calls : 

A L I N K W I T H l i n k - f i l e 

w h e r e " l i n k - f i l e " c o n t a i n s 

F R O M o b j / m a i n , o b j / s 
TO b i n / t e s t 
L I B R A R Y ob j / l ib 
M A P 

X R E F x o 

is t h e s a m e as speci fy ing 

A L I N K F R O M o b j / m a i n , o b j / s TO b i n / t e s t L I B R A R Y ob j / l ib X R E F x o 

T h e c o m m a n d 

A L I N K W I T H l k i n L I B R A R Y " " 

w h e r e ' lkin ' conta ins 

F R O M b i n / p r o g , b i n / s u b s 
L I B R A R Y n a g / f o r t l i b 
TO l i n k l i b / p r o g 

is the s a m e as the c o m m a n d l ine 

A L I N K F R O M b i n / p r o g , b i n / s u b s TO l i n k l i b . p r o g 

N o t e : In the e x a m p l e a b o v e , the null p a r a m e t e r for L I B R A R Y o n the c o m 
m a n d l ine overr ides the va lue " n a g / f o r t l i b " in the W I T H file, a n d so t h e l inker 
d o e s not read a n y l ibraries. 

4.2.3 Errors and Other Exceptions 
Var ious errors can occur whi le the l inker is r u n n i n g . M o s t of the m e s s a g e s 
are s e l f - e x p l a n a t o r y a n d re fer to t h e fa i lure to o p e n f i les , or to e r r o r s 
in c o m m a n d or b inary file format . Af ter an error , the l inker t e r m i n a . e s at 
o n c e . 

T h e r e are a f e w m e s s a g e s that are w a r n i n g s only . T h e m o s t i m p o r t a n t 

http://termina.es
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o n e s re fer to u n d e f i n e d or mul t ip ly-def ined s y m b o l s . T h e l inker s h o u l d n o t 
te rminate after rece iv ing a w a r n i n g . 

If a n y u n d e f i n e d s y m b o l s r e m a i n at t h e e n d of t h e first p a s s , the l inker 
p r o d u c e s a w a r n i n g , a n d o u t p u t s a table of such s y m b o l s . D u r i n g the s e c o n d 
p a s s , r e fe rences to t h e s e s y m b o l s b e c o m e re fe rences to loca t ion zero . 

If the l inker f inds m o r e t h a n o n e definit ion of a s y m b o l dur ing t h e first p a s s , 
it p u t s out a w a r n i n g , a n d ignores t h e later def ini t ion. T h e l inker d o e s n o t 
p r o d u c e this m e s s a g e if the s e c o n d definit ion occurs in a l ibrary fi le, so that 
y o u can replace l ibrary rout ines w i t h o u t it p r o d u c i n g spur ious m e s s a g e s . A 
ser ious error fo l lows if the l inker f inds incons i s tent s y m b o l r e f e r e n c e s , a n d 
l inking t h e n te rminates at o n c e . 

S ince t h e l inker only u s e s t h e first def ini t ion of a n y s y m b o l , it is i m p o r t a n t 
tha t y o u u n d e r s t a n d t h e fo l lowing order in w h i c h files are r e a d . 

1. Pr imary ( F R O M or R O O T ) input . 
2 . O v e r l a y fi les. 
3 . L I B R A R Y files. 

W i t h i n e a c h g r o u p , the l inker reads the files in the order that y o u speci fy in 
the file list. T h u s def ini t ions in t h e pr imary i n p u t overr ide t h o s e in the over lay 
f i les , a n d t h o s e in the l ibraries h a v e lowes t priority. 

4.2 .4 MAP and XREF Output 
T h e l ink m a p , w h i c h the l inker p r o d u c e s after t h e first p a s s , lists all the c o d e 
s e g m e n t s that the l inker o u t p u t to the load file in the s e c o n d p a s s , in t h e order 
that t h e y m u s t b e wri t ten . 

F o r each c o d e s e g m e n t , the l inker outputs a h e a d e r , s tart ing wi th the n a m e 
of the file ( t runcated to e ight let ters) , the code s e g m e n t r e f e r e n c e n u m b e r , t h e 
t y p e (that is , da ta , c o d e , b s s , or C O M M O N ) , a n d size. If t h e c o d e s e g m e n t w a s 
in a n over lay file, t h e l inker also gives t h e overlay level a n d over lay ordinate . 

Af ter the h e a d e r , the l inker pr ints e a c h s y m b o l def ined in t h e c o d e s e g m e n t , 
t o g e t h e r w i t h its va lue . It pr ints the s y m b o l s in a s c e n d i n g order of their v a l u e s , 
a p p e n d i n g an aster isk (*) to abso lute va lues . 

T h e value of the W I D T H parameter determines the n u m b e r of symbols printed 
p e r l ine . If th is is too smal l , t h e n the l inker pr ints o n e s y m b o l o n e a c h l ine. 

T h e cross - re ference o u t p u t also lists each c o d e s e g m e n t , wi th the s a m e 
h e a d e r as in t h e m a p . 

T h e h e a d e r is fo l lowed b y a list of t h e s y m b o l s w i t h their r e f e r e n c e s . E a c h 
r e f e r e n c e cons is t s of a pair of in tegers , g iving the offset of the re ference a n d 
the n u m b e r of the code s e g m e n t in w h i c h it occurs . T h e c o d e s e g m e n t n u m b e r 
refers to t h e n u m b e r g iven in each h e a d e r . 
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4.3 Overlaying 
T h e automat ic over lay s y s t e m provided b y the l inker a n d the over lay supervi 
sor a l lows p r o g r a m s to o c c u p y less m e m o r y w h e n r u n n i n g , w i t h o u t a n y 
a l terat ions to the p r o g r a m structure . 

W h e n u s i n g over laying, y o u s h o u l d cons ider the p r o g r a m as a tree s t ructure . 
T h a t i s , wi th t h e root of the tree as the pr imary b inary input , t o g e t h e r w i t h 
l ibrary c o d e s e g m e n t s a n d C O M M O N blocks . Th is root is a l w a y s res ident in 
m e m o r y . T h e overlay files t h e n f o r m the o t h e r n o d e s of t h e tree , accord ing to 
speci f icat ions in t h e O V E R L A Y direct ive. 

T h e o u t p u t f r o m the l inker w h e n over laying, as in the usual case , is a s ingle 
b i n a r y file, w h i c h consis ts of all the c o d e s e g m e n t s , toge ther wi th in format ion 
giving the locat ion wi th in the file of e a c h n o d e of the over lay t ree . W h e n y o u 
load the p r o g r a m only the root is b r o u g h t into m e m o r y . A n over lay superv isor 
takes care of loading a n d u n l o a d i n g the overlay s e g m e n t s automat ica l ly . T h e 
l inker i n c l u d e s this over lay s u p e r v i s o r in t h e o u t p u t file p r o d u c e d f r o m 
a l ink u s i n g over lays . T h e overlay supervisor is invisible to t h e p r o g r a m 
r u n n i n g . 

4.3.1 OVERLAY Directive 
T o speci fy the tree s tructure of a p r o g r a m to the l inker , y o u u s e t h e O V E R L A Y 
direct ive . Th is direct ive is except ional in that y o u can only u s e it in W I T H fi les. 
A s wi th o ther p a r a m e t e r s , the l inker u s e s the first O V E R L A Y direct ive y o u 
give it. 

T h e format of t h e direct ive is 

O V E R L A Y 
Xfi les 

# 

N o t e : T h e over lay direct ive can s p a n m a n y l ines . T h e l inker r e c o g n i z e s a 
h a s h s ign ( # ) or the end-of-f i le as a terminator for the direct ive. 

E a c h l ine after O V E R L A Y specif ies o n e n o d e of the t ree , a n d cons is t s of a 
c o u n t " X " a n d a file list. 

T h e level of a n o d e specif ies its " d e p t h " in the tree , s tart ing at z e r o , w h i c h is 
the level of t h e root . T h e c o u n t " X " , g iven in t h e direct ive, cons is t s of zero or 
m o r e aster isks , a n d the overlay level of the n o d e is g iven b y X + 1. 

A s wel l as the level , e a c h n o d e o ther t h a n the root h a s an o r d i n a t e v a l u e . 
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This refers to the order in w h i c h t h e l inker s h o u l d read the d e s c e n d e n t s of e a c h 
n o d e , a n d starts at 1, for the first " o f f s p r i n g " of a parent n o d e . 

N o t e : T h e r e m a y b e n o d e s wi th the s a m e level a n d ord inate , b u t wi th 
di f ferent p a r e n t s . 

Whi le reading the O V E R L A Y directive, the l inker r e m e m b e r s the current level, 
a n d , for each n e w n o d e , compares the level specified with this value . If less , t h e n 
t h e n e w n o d e is a d e s c e n d e n t of a previous o n e . If equal , the n e w n o d e h a s t h e 
s a m e parent as the current o n e . If greater , the n e w n o d e is a direct d e s c e n d a n t of 
the current o n e , a n d so the n e w level m u s t be o n e greater than the current va lue . 

A n u m b e r of e x a m p l e s m a y h e l p to clarify this : 

D i r e c t i v e L e v e l 
O V E R L A Y 
a 1 
b 1 
c 1 
# 

O r d i n a t e T r e e 
R O O T 

O V E R L A Y 
a 
b 
*c 
*d 
# 
O V E R L A Y 
a 
b 
*c 
*d 
e 
f 

*g 
*h 
**i 
**j 

*k 
1 
# 

1 
1 
2 
2 

1 
1 
2 
2 
1 
1 
2 
2 
3 
3 
2 
1 

1 
2 
1 
2 
3 
4 
1 
2 
1 
2 
3 
5 

a b c 

R O O T 

a b 

c d 

R O O T 

a b e f 1 

c d g h k 

A 

Figure 4-A 

T h e level a n d ordinate va lues g iven a b o v e refer to t h e n o d e speci f ied o n t h e 
s a m e l ine. N o t e that all the files g iven in the e x a m p l e s a b o v e could h a v e b e e n 
file l ists. S ingle letters are for clarity. For e x a m p l e , F igure 4 -B : 
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ROOT bin/mainaaa 
OVERLAY 
bin/mambbb,bin/mamccc,bm^ 
*bin/makereal 
*bin/trbblock,bln/transtot,bin/transr* 
bin/transri 

bin/outcode 
# 

Figure 4-B 

speci f ies the tree in the fo l lowing f igure : 

b in /mainaaa 

b i n / m a i n b b b b in /outcode 
b in/mainccc 
b i n / m a i n d d d 

b in/makerea l b in/ trbblock 
bin/ transint 
b in/ transr 
bin/transri 

Figure 4-C 

D u r i n g l inking, t h e l inker reads the overlay files in t h e order y o u speci f ied in 
the direct ive , l ine b y l ine. T h e l inker p r e s e r v e s this order in the m a p a n d cross 
r e f e r e n c e o u t p u t , a n d so y o u can d e d u c e the exact tree s t ructure f r o m t h e 
over lay level a n d ordinate the l inker pr ints wi th each c o d e s e g m e n t . 

4.3.2 References to Symbols 
W h i l e l inking an overlaid p r o g r a m , the l inker c h e c k s e a c h s y m b o l r e f e r e n c e 

for val idity. 
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S u p p o s e that the reference is in a tree n o d e " R " , a n d the symbol in a n o d e " S " . 
T h e n t h e re ference is legal if o n e of t h e fo l lowing is t rue . 

(a) R a n d S are the s a m e n o d e . 
(b) R is a d e s c e n d e n t of S . 
(c) R is the p a r e n t of S. 

R e f e r e n c e s o f t h e third t y p e a b o v e are k n o w n as over lay references . In this 
c a s e , the l inker enters the overlay supervisor w h e n t h e p r o g r a m is r u n . T h e 
over lay superv isor t h e n c h e c k s to see if the c o d e s e g m e n t conta in ing t h e 
s y m b o l is a l ready in m e m o r y . If not , first the c o d e s e g m e n t , if a n y , at this 
level , a n d all its d e s c e n d e n t s are u n l o a d e d , a n d t h e n t h e n o d e c o n t a i n i n g t h e 
s y m b o l is b r o u g h t into m e m o r y . A n overlaid code s e g m e n t r e t u r n s directly to 
its cal ler , a n d so is n o t u n l o a d e d f r o m m e m o r y unti l a n o t h e r n o d e is l o a d e d o n 
top of it . 

F o r e x a m p l e , s u p p o s e that the tree is: 

A 

A 
B C 

/i\ 
D E F 
W h e n the l inker first loads the p r o g r a m , only A is in m e m o r y . W h e n t h e 

l inker f inds a re ference in A to a s y m b o l in B , it loads a n d enters B . If B in turn 
calls D t h e n again a n e w n o d e is loaded . W h e n B re turns to A , b o t h B a n d D 
are left in m e m o r y , a n d t h e l inker d o e s n o t re load t h e m if the p r o g r a m requires 
t h e m later . N o w s u p p o s e that A calls C . First the l inker u n l o a d s the c o d e 
s e g m e n t s that it d o e s not require , a n d w h i c h it m a y overwri te . In this c a s e , 
t h e s e are B a n d D . O n c e it h a s rec la imed t h e m e m o r y for t h e s e , the l inker can 
load C. 

T h u s , w h e n the l inker executes a g iven n o d e , all the n o d e ' s " a n c e s t o r s " , u p 
to t h e root are in m e m o r y , a n d poss ib ly s o m e of its d e s c e n d e n t s . 

4.3.3 Cautionary Points 
T h e l inker a s s u m e s that all over lay re ferences are j u m p s or s u b r o u t i n e cal ls , 
a n d routes t h e m t h r o u g h the overlay supervisor . T h u s , y o u s h o u l d n o t u s e 
over lay s y m b o l s as data labels . 

T r y to avoid i m p u r e c o d e w h e n over laying b e c a u s e the l inker d o e s n o t 
a l w a y s load a n o d e that is f resh f r o m the load file. 
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T h e l inker gives e a c h s y m b o l that h a s a n over lay r e f e r e n c e a n o v e r l a y 
n u m b e r . It u s e s this va lue , w h i c h is zero or m o r e , to const ruc t t h e over lay 
superv i sor en t ry label assoc ia ted wi th that s y m b o l . This label is of the f o r m 
" O V L Y n n n n " , w h e r e n n n n is the over lay n u m b e r . Y o u s h o u l d n o t u s e s y m b o l s 
wi th this format e l s e w h e r e . 

T h e l inker ga thers toge ther all p r o g r a m sect ions w i t h t h e s a m e sec t ion n a m e . 
It d o e s this so that it can t h e n load t h e m c o n t i n u o u s l y in m e m o r y . 

4.4 Error Codes and Messages 
T h e s e errors s h o u l d b e rare . If they d o occur , the error is p r o b a b l y in t h e 
compi ler a n d n o t in y o u r p r o g r a m . H o w e v e r , y o u s h o u l d first c h e c k to s e e 
that y o u s e n t t h e l inker a p r o p e r p r o g r a m (for e x a m p l e , a n i n p u t p r o g r a m 
m u s t h a v e a n in t roductory p r o g r a m uni t that tells t h e l inker to e x p e c t a 
p r o g r a m ) . 

I n v a l i d O b j e c t M o d u l e s 

2 Inval id u s e o f over lay s y m b o l 
3 Inval id u s e of s y m b o l 
4 Inval id u s e of c o m m o n 
5 Inval id u s e of over lay re ference 
6 N o n z e r o over lay re ference 
7 Inval id external b lock re locat ion 
8 Inval id b s s re locat ion 
9 Inval id p r o g r a m uni t re locat ion 
10 B a d offset dur ing 32 bit re locat ion 
11 B a d of fset d u r i n g 6/8 b i t re locat ion 
12 B a d offset wi th 32 bit re ference 
13 B a d offset wi th 6/8 bit re ference 
14 U n e x p e c t e d e n d of file 
15 H u n k . e n d m i s s i n g 
16 Inval id terminat ion of file 
17 P r e m a t u r e terminat ion of file 
18 P r e m a t u r e terminat ion of file 

I n t e r n a l Errors 

19 Inval id t y p e in h u n k list 
2 0 Internal error dur ing library scan 
21 Inval id a r g u m e n t f reevector 
2 2 S y m b o l n o t def ined in s e c o n d p a s s 



Appendix 

Console Input and Output 
on the Amiga  

N o t e : T h r o u g h o u t this a p p e n d i x , the characters " < C S I > " r e p r e s e n t t h e C o n 
trol S e q u e n c e In t roducer . For output , y o u m a y e i ther u s e the t w o character 
s e q u e n c e Esc-[ or t h e o n e byte value $ 9 B (hex) . For input , y o u rece ive $ 9 B s . 

Introduction 
T h i s a p p e n d i x descr ibes several w a y s to do conso le (keyboard a n d screen) 
i n p u t a n d o u t p u t o n the A m i g a . Y o u can o p e n t h e conso le as y o u w o u l d a n y 
o t h e r A m i g a D O S file (with " * " , " C O N : " , " R A W : " ) or d o direct calls to 
conso le . l ibrary . T h e a d v a n t a g e s o f u s i n g e a c h are l isted b e l o w : 

* " A s t e r i s k " d o e s n o t o p e n a n y w i n d o w s ; it jus t u s e s the exist ing 
C L I w i n d o w . Y o u do n o t receive a n y c o m p l e x character se 
q u e n c e s . Y o u d o r e c e i v e l o w e r c a s e le t ters a - z , u p p e r c a s e 
let ters A - Z , n u m b e r s , A S C I I specia l s y m b o l s , a n d control char 
acters . Basical ly, if a te le type can g e n e r a t e the character wi th a 
s ingle k e y s t r o k e , y o u can receive it. In addi t ion to t h e s e char
acters , y o u can receive each of t h e m wi th t h e h igh-o r d e r bit set 
($80-$FF) . L ine edi t ing is also p e r f o r m e d for y o u . Th is m e a n s 
A m i g a D O S accepts < B A C K S P A C E > a n d C T R L - X for character 
a n d l ine de le t ions . Y o u do n o t h a v e to deal wi th t h e s e . A n y 
< C S I > s e q u e n c e is s w a l l o w e d for y o u as wel l as control char
acters : C , D , E , F , H , a n d X. A n y < C R > or C T R L - M characters 
are c o n v e r t e d to CTRL- J (new- l ine) . 

C O N : Is jus t like " * " except that y o u also get to def ine a n e w w i n d o w . 

R A W : T h e s imple case : W i t h R A W : (as c o m p a r e d to C O N : ) y o u lose 
the l ine edi t ing funct ions a n d y o u gain access to the func t ion 
a n d arrow k e y s . T h e s e are sent as s e q u e n c e s of charac ters 
w h i c h y o u m u s t parse in an intel l igent m a n n e r . 
T h e " c o m p l e x " cases : B y i ssuing addit ional c o m m a n d s to t h e 
console p r o c e s s o r (by d o i n g writes to R A W : ) , y o u can get e v e n 
m o r e detai led in format ion . For e x a m p l e , y o u can r e q u e s t k e y 
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press a n d re lease in format ion or data o n m o u s e e v e n t s . S e e 
" S e l e c t i o n of R A W I n p u t E v e n t s " o n p a g e 2 2 4 for detai ls o n 
r e q u e s t i n g this in format ion . 

c o n s o l e . d e v i c e : W i t h this m e t h o d , y o u h a v e full control over t h e c o n s o l e 
device . Y o u m a y c h a n g e the K e y M a p to o n e of y o u r o w n 
des ign a n d comple te ly " r e d e s i g n " y o u r k e y b o a r d . 

Helpful AmigaDOS Commands 
T w o very helpful A m i g a D O S c o m m a n d s let y o u play w i t h t h e s e f u n c t i o n s . T h e 
first: 

TYPE RAW: 10/10/100/30/ opt h 

accepts i n p u t f r o m a R A W : w i n d o w a n d displays t h e resul ts in h e x a n d A S C I I . 
I f y o u w a n t to k n o w for sure w h a t characters the k e y b o a r d is s e n d i n g , th is 
c o m m a n d provides a very s imple w a y . 

T h e s e c o n d : 

COPY "RAW: 10/10/100/30/RAW Input" "RAW: 100/I0/200/100/RAW Output" 

lets y o u t y p e s e q u e n c e s into the i n p u t w i n d o w a n d w a t c h t h e c u r s o r m o v e 
m e n t s in the o u t p u t w i n d o w . C O P Y c a n n o t detect end-of- f i le o n R A W : input , 
s o y o u h a v e to r e b o o t w h e n y o u are f i n i s h e d w i t h this c o m m a n d . 

CON Keyboard Input 
If y o u read from the C O N : device, the keyboard inputs are preprocessed for y o u . 

Y o u get t h e A S C I I characters like " B " . M o s t n o r m a l text ga ther ing p r o g r a m s 
r e a d f r o m t h e C O N : device . Specia l p r o g r a m s l ike w o r d p r o c e s s o r s a n d m u s i c 
k e y b o a r d p r o g r a m s u s e R A W : . 

T o g e n e r a t e t h e internat ional a n d special characters at t h e k e y b o a r d , y o u can 
press e i ther A L T k e y . Th is sets the h igh bit of the A S C I I c o d e r e t u r n e d for t h e 
k e y p r e s s e d . 

G e n e r a t i n g $ F F (umlaut y) is a special c a s e . If it fo l lowed the s t a n d a r d 
c o n v e n t i o n , it w o u l d b e g e n e r a t e d b y A L T - D E L . But s ince t h e A S C I I c o d e 
< D e l > (hex 7F) is n o t general ly a pr intable character a n d it is our p h i l o s o p h y 
that A l t - n o n p r i n t i n g character should n o t g e n e r a t e a pr int ing charac ter , w e 
h a v e subst i tuted A L T - n u m e r i c p a d " - " . 

Table A - l lists t h e characters y o u can display o n the A m i g a . T h e charac ters 
N B S P ( n o n b r e a k space) a n d S H Y (soft h y p h e n ) are u s e d to r e n d e r a s p a c e a n d 
h y p h e n in text process ing w i t h addit ional m e a n i n g a b o u t t h e proper t ies of t h e 
character . 
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tiK 0 0 0 r n 0 3 3 1 1 1 1 1 1 1 1 

b? 0 0 t 0 1 t 1 1 0 0 0 0 1 1 1 1 
b(, 0 0 1 1 0 0 1 1 0 0 1 1 0 0 1 1 
„ 0 1 0 1 0 1 0 1 0 1 p 1 0 1 0 1 

bl 
0 0 0 1 0 2 0 3 0 4 0 5 0 6 0 7 0 8 0 9 1 0 1 1 1 2 1 3 1 4 1 . 5 

0 0 0 0 0 0 SP 0 a P • P NBSP 
o A €> a b 

0 0 0 1 0 1 1 1 A Q a q i + A N 
# 

a n 

0 0 1 0 0 2 II 2 B R b r 2 A 0 a ^ 
0 

0 0 1 1 0 3 # 3 c S c s £ 3 A t 

0 a 0 

0 1 0 0 0 4 $ 4 D T d t : r A" 0 a 0 

0 1 0 1 0 5 % 5 E U e u S 6 § 6 
0 1 1 0 0 6 & 6 F V f V k b ' EE 6 
0 1 1 1 0 7 1 7 G w g w § • ? o ? • ' 

1 0 0 0 0 8 ( 8 H X h X t E 0 

1 0 0 1 0 9 •.WW.* 
) 9 I Y i y © 1 E « 

u 
U 

1 0 1 0 1 0 * • J Z J z • £ E * 
u 

§ u 

1 0 1 1 1 1 + K C k { « » E 0 e u 

1 1 0 0 1 2 < L \ I 1 I u u 
1 1 0 1 1 3 - = M : m > SHY * 

I 
Y * 

l 
* 

y 
1 1 1 0 1 4 • > N n mm ® \ I ? i 

1 1 1 1 1 5 / i 0 - 0 i 
M 

I 
M 

1 y 

Table A-l: International Character Code 

N o t e : A m i g a D O S u s e s C O N : i n p u t for the C L I a n d m o s t o t h e r c o m m a n d s . 
W h e n it d o e s th i s , it filters out A L L of the funct ion k e y a n d cursor k e y i n p u t s . 
P r o g r a m s that r u n u n d e r A m i g a D O S can (and s o m e do) still o p e n t h e R A W : 
c o n s o l e h a n d l e r a n d p r o c e s s funct ion k e y input . 

N o t e : " N B S P " is a n o n b r e a k s e q u e n c e . 
" S H Y " is a s o f t - h y p h e n . 
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CON Screen Output 
C O N : screen o u t p u t is jus t l ike R A W : screen o u t p u t except that < L F > (hex OA) 
is t rans la ted in to a n e w l i n e character . T h e n e t effect is that the cursor m o v e s to 
t h e first c o l u m n of the next l ine w h e n e v e r a < L F > is d isp layed. 

RAW Screen Output 
A N S I X 3 . 6 4 C O D E S S U P P O R T E D For wri t ing text to the display: 

I n d e p e n d e n t Contro l F u n c t i o n s (no introducer ) : 

Ctrl H e x N a m e Defini t ion 
H 08 BS B A C K S P A C E M o v e t h e cursor left 

1 c o l u m n 
I 09 T A B T A B M o v e r ight 1 c o l u m n 
J OA L F L I N E F E E D 

M o v e r ight 1 c o l u m n 

K OB V T V E R T I C A L T A B M o v e cursor u p 1, 
scroll 
if n e c e s s a r y 

L OC F F F O R M F E E D Clear the sc reen 
M 0 D C R C A R R I A G E R E T U R N M o v e to first c o l u m n 
N 0E S O S H I F T O U T Set M S B of each 

character b e f o r e 

O 
displaying 

O O F SI S H I F T I N U n d o S H I F T O U T 
[ I B E S C E S C A P E S e e b e l o w 

Precede the fol lowing characters with < E S C > to perform the indicated act ions. 

C h r N a m e Defini t ion 
c RIS R E S E T T O I N I T I A L S T A T E 

P r e c e d e t h e fo l lowing characters wi th < E s c > or press C T R L - A L T a n d t h e 
letter to p e r f o r m t h e indicated act ions . 

H e x C h r N a m e Defini t ion 
8 4 5 t D I N D I N D E X : m o v e the act ive posi t ion d o w n o n e l ine 
85 E N E L N E X T L I N E : 
8 D M RI R E V E R S E I N D E X : 
9 B [ CSI C O N T R O L S E Q U E N C E I N T R O D U C E R : 

see next list 

Contro l s e q u e n c e s ( introduced b y < C S I > ) wi th p a r a m e t e r s . T h e first charac 
ter in t h e fo l lowing table (under t h e < C S I > c o l u m n ) r e p r e s e n t s t h e n u m b e r of 
a l lowable p a r a m e t e r s , as fo l lows: 
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" 0 " indicates n o p a r a m e t e r s a l lowed. 
"1" indicates 0 or 1 n u m e r i c p a r a m e t e r s . 
"2" indicates 2 n u m e r i c p a r a m e t e r s ( " 1 4 ; 9 4 " ) . 
" 3 " indicates a n y n u m b e r of n u m e r i c p a r a m e t e r s , separa ted b y s e m i c o l o n s . 
" 4 " indicates exact ly 4 n u m e r i c p a r a m e t e r s . 
" 8 " indicates exact ly 8 n u m e r i c p a r a m e t e r s . 

< C S I > N a m e D e f i n i t i o n 
1 @ I C H I N S E R T C H A R A C T E R Inserts 1 or m o r e spaces , shifting 

the r e m a i n d e r of the l ine to t h e 
r ight . 

1 A c u u C U R S O R U P 
1 B C U D C U R S O R D O W N 
1 C C U F C U R S O R F O R W A R D 
1 D C U B C U R S O R B A C K W A R D 
1 E C N L C U R S O R N E X T L I N E D o w n n l ines to c o l u m n 1 
1 F C P L C U R S O R P R E C E D I N G L I N E U p n l ines to c o l u m n 1 
2 H C U P C U R S O R P O S I T I O N " < C S I > r o w ; c o l u m n H " 

1 J E D E R A S E I N D I S P L A Y (only to e n d of display) 
1 K E L E R A S E I N L I N E (only to eol) 
1 L IL I N S E R T L I N E Inserts a b l a n k l ine 

B E F O R E the l ine 
conta in ing the cursor . 

1 M D L D E L E T E L I N E R e m o v e s t h e current 
l ine . M o v e s all 
l ines b e l o w u p b y 
o n e . B lanks t h e 
b o t t o m l ine . 

1 P D C H D E L E T E C H A R A C T E R 
2 R C P R C U R S O R P O S I T I O N R E P O R T (in R e a d s t r e a m only) 

F o r m a t of report : 
" < C S I > r o w ; c o l u m n R " 

1 S S U S C R O L L U P Removes line from top of screen. 
M o v e s all o ther l ines u p o n e . 
B l a n k s last l ine . 

1 T S D S C R O L L D O W N R e m o v e s l ine f r o m b o t t o m of 
screen . 
M o v e s all o ther l ines d o w n o n e . 
B l a n k s top l ine . 

3 h S M S E T M O D E < C S I > 2 0 h c a u s e s R A W : 
to conver t < L F > to 
< n e w l i n e > o n output . 

3 1 R M R E S E T M O D E < C S I > 2 0 1 undoes SET M O D E 20 
3 m S G R S E L E C T G R A P H I C R E N D I T I O N 
1 n D S R D E V I C E S T A T U S R E P O R T 
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T h e fo l lowing are n o t A N S I s tandard s e q u e n c e s ; ra ther , t h e y are pr ivate 
A m i g a s e q u e n c e s . 

1 t a S L P P S E T P A G E L E N G T H 
1 u a S L L S E T L I N E L E N G T H 
1 X a S L O S E T L E F T O F F S E T 

i y a S T O S E T T O P O F F S E T 
3 { a S R E S E T R A W E V E N T S 

8 I a l E R I N P U T E V E N T R E P O R T (read) 
3 } a R R E R E S E T R A W E V E N T S 
1 ' a S K R S P E C I A L K E Y R E P O R T (read) 

I P a S C R S E T C U R S O R R E N D I T I O N 
< E s c > p turns t h e cursor off 

O q a W S R W I N D O W S T A T U S R E Q U E S T 
4 r a W B R W I N D O W B O U N D S R E P O R T (read) 

Examples: 
M o v e cursor r ight b y 1: 

< C S I > C o r < T a b > o r < C S I > 1 C 

M o v e cursor r ight b y 20 : 

< C S I > 2 0 C 

M o v e cursor to u p p e r left c o r n e r ( h o m e ) : 

< C S I > H o r < C S I > 1 ; 1 H o r < C S I > ; 1 H o r < C S I > 1 ; H 

M o v e cursor to t h e fourth c o l u m n of t h e first l ine of t h e w i n d o w : 

< C S I > 1 ; 4 H o r < C S I > ; 4 H 

Clear t h e screen : 

< F F > or C T R L - L {clear screen character } or 
< C S I > H < C S I > J { h o m e a n d clear to e n d of sc reen} or 
< C S I > H < C S I > 2 3 M { h o m e a n d delete 23 l ines} or 
< C S I > 1 ; 1 H < C S I > 2 3 L { h o m e a n d inser t 23 l ines} 
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RAW Keyboard Input 
R e a d i n g i n p u t f r o m t h e R A W : c o n s o l e d e v i c e r e t u r n s a n A N S I X 3 . 6 4 
s t a n d a r d b y t e s t ream. This s t r e a m m a y conta in n o r m a l characters and/or R A W 
i n p u t e v e n t i n f o r m a t i o n . Y o u m a y also r e q u e s t o t h e r R A W i n p u t e v e n t s 
u s i n g the S E T R A W E V E N T S (aSRE) a n d R E S E T R A W E V E N T S (aRRE) c o n 
trol s e q u e n c e s d i scussed b e l o w . S e e " S e l e c t i o n of R A W I n p u t E v e n t s " b e l o w 
for detai ls . 

If y o u i ssue a R A W input reques t a n d there is n o p e n d i n g input , the read 
c o m m a n d wai ts unti l s o m e i n p u t is rece ived. Y o u can test for characters 
p e n d i n g b y d o i n g " W a i t f o r C h a r " reques t s . 

In t h e defaul t s ta te , the funct ion a n d arrow k e y s cause t h e fo l lowing se
q u e n c e s to b e s e n t to y o u r process : 

K e y Unshif ted Sends Shifted Sends 
F l < C S I > 0 ' C S I > 1 0 " 
F 2 < c s i > r < c s i > i r 
F3 < C S I > 2 ~ < C S I > 1 2 ' 
F 4 < C S I > 3 _ < C S I > 1 3 " 
F5 < C S I > 4 ' < C S I > 1 4 _ 

F 6 < C S I > 5 " < C S I > 1 5 " 
F 7 < C S I > 6 " < C S I > 1 6 " 
F8 < C S I > 7 ' < C S I > 1 7 ' 
F9 < C S I > 8 ~ < C S I > 1 8 ~ 
F10 < C S I > 9 ' < C S I > 1 9 ' 
H E L P < C S I > ? ' < C S I > ? ' ( same) 

A r r o w k e y s : 

U p < C S I > A 
D o w n < C S I > B 
Left < C S I > C 
Right < C S I > D 

< C S I > T ' 
< C S I > S ' 
< C S I > A " (note space) 
< C S I > @ " (note space) 

Selection of RAW Input Events: 
If y o u are u s i n g R A W b y de fau l t , y o u g e t t h e A N S I data a n d c o n t r o l 
s e q u e n c e s m e n t i o n e d a b o v e . If this d o e s n o t give y o u e n o u g h in format ion 
a b o u t i n p u t e v e n t s , y o u can reques t addit ional in format ion f r o m the c o n s o l e 
dr iver . 

If, for e x a m p l e , y o u n e e d to k n o w w h e n each k e y is p r e s s e d a n d re leased , 
y o u w o u l d request " R A W keyboard i n p u t . " This is d o n e b y wri t ing " < C S I > 1 { " 
to t h e c o n s o l e . T h e fo l lowing is a list of valid R A W input reques t s : 
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RAW Input Event Types 
R e q u e s t 
N u m b e r D e s c r i p t i o n 
0 n o p 
1 R A W k e y b o a r d input 
2 R A W m o u s e input 
3 E v e n t S e n t w h e n e v e r y o u r w i n d o w is 

m a d e act ive. 

U s e d internal ly . 

4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 

Po inter posi t ion 
( u n u s e d ) 
T i m e r 
G a d g e t p r e s s e d 
G a d g e t re leased 
R e q u e s t e r activity 
M e n u n u m b e r s 
Close G a d g e t 
W i n d o w res ized 
W i n d o w r e f r e s h e d 
P r e f e r e n c e s c h a n g e d 
Disk r e m o v e d 
Disk inser ted 

If y o u select a n y of these e v e n t s , y o u start to get in format ion a b o u t the 
e v e n t s in t h e fo l lowing f o r m : 

< C S I X c l a s s > 
< subclass > 
<keycode> 
<qualifiers> 
< x > 

<seconds> 
<microseconds > 

< C S I > is a o n e byte f ield. It is the Contro l S e q u e n c e In t roducer , 9 B h e x . 
< c l a s s > is the R A W i n p u t e v e n t t y p e , f r o m t h e a b o v e table . 
< s u b c l a s s > is not current ly u s e d a n d is a lways zero (0) . 
< k e y c o d e > indicates w h i c h k e y n u m b e r w a s p r e s s e d (see F igure A - l a n d 

Table A-2 ) . Th is f ield can also b e u s e d for m o u s e in format ion . 
T h e < q u a l i f i e r s > field indicates the state of the k e y b o a r d a n d s y s t e m . T h e 

qualif iers are def ined as fo l lows: 

< y > 
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B i t M a s k K e y 
0 0001 left shift 
1 0002 r ight shift 
2 0004 caps lock * special , see b e l o w 
3 0008 control 
4 0010 left alt 
5 0020 r ight alt 
6 0040 left A m i g a k e y p r e s s e d 
7 0080 r ight A m i g a k e y p r e s s e d 
8 0100 n u m e r i c p a d 
9 0200 repeat 
10 0400 interrupt N o t current ly u s e d 
11 0800 mul t i broadcas t This (active) or all w i n d o w s 
12 1000 left m o u s e b u t t o n 
13 2000 r ight m o u s e b u t t o n 
14 4000 middle m o u s e b u t t o n 

(not available o n std m o u s e ) 
15 8000 relative m o u s e Indicates m o u s e coordinates are 

relat ive, n o t abso lute 

T h e C A P S L O C K k e y is h a n d l e d in a special m a n n e r . It o n l y g e n e r a t e s a 
k e y c o d e w h e n it is p r e s s e d , n o t w h e n it is re leased . H o w e v e r , t h e u p a n d 
d o w n bi t (80 hex) is still u s e d a n d r e p o r t e d . If p r e s s i n g t h e C A P S L O C K k e y 
turns o n the L E D , t h e n k e y c o d e 62 ( C A P S L O C K pressed) is sent . If p r e s s i n g 
the C A P S L O C K k e y ex t inguishes t h e L E D , t h e n k e y c o d e 190 ( C A P S L O C K 
re leased) is s e n t . In effect , the k e y b o a r d reports this k e y b e i n g h e l d d o w n unti l 
it is s t ruck again . 

T h e < s e c o n d s > a n d < m i c r o s e c o n d s > fields are s y s t e m time s t a m p t a k e n at 
t h e t ime t h e e v e n t occurred . T h e s e va lues are s tored as long w o r d s b y t h e 
s y s t e m a n d as s u c h could (theoretical ly) reach 4 bi l l ion. 

W i t h R A W : k e y b o a r d input , se lected k e y s n o longer re turn a s imple 1 
character "A" to " Z " b u t ra ther re turn r a w k e y c o d e reports wi th t h e fo l lowing 
f o r m : 

< C S I > l ; 0 ; < k e y c o d e > ; < q u a l i f i e r s > ; 0 ; 0 ; < s e c s > ; < m i c r o s e c s > | 

F o r e x a m p l e , if t h e u s e r p r e s s e d a n d re leased t h e " B " k e y w i t h t h e left 
S H I F T a n d r ight A m i g a k e y s also p r e s s e d , y o u m i g h t rece ive t h e fo l lowing 
data : 

< C S I > 1 ; 0 ; 3 5 ; 1 2 9 ; 0 ; 0 ; 2 3 9 8 7 ; 9 9 | 
< C S I > 1 ; 0 ; 1 6 3 ; 1 2 9 ; 0 ; 0 ; 2 4 0 0 3 ; 18| 
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T h e " 0 ; 0 ; " f ields are n o t u s e d for k e y b o a r d i n p u t b u t are , r a t h e r , u s e d if 
y o u select m o u s e input . F o r m o u s e input , t h e s e f ields w o u l d indicate t h e X a n d 
Y coordinates of t h e m o u s e . 

T h e < k e y c o d e > field is a n A S C I I dec imal value r e p r e s e n t i n g the k e y p r e s s e d 
or re leased . A d d i n g 128 to the p r e s s e d k e y c o d e resul ts in the re leased k e y c o d e . 
F igure A - l lets y o u conver t quickly f r o m a k e y to its k e y c o d e . Table A - 2 lets 
y o u conver t quickly f r o m a k e y c o d e to a k e y . 

isc 
4 5 

F1 

5 0 
F 3 

51 
F 3 

5 2 
F « 

5 3 
F S 

54 55 
F 7 

56 5 7 58 
F 1 0 

5 9 
D E L 

4 6 

bo 0 1 ? 
0 2 0 3 

i 
0 4 

K 
» 1 

0 5 0 6 i 
0 7 ' 0 8 i 

9 

0 9 
O A 0 B O C 0 D 

S A C K 
SPACE 

4 1 
7 

3 0 3 E 
9 

3 F 
T * | 0 

4 2 1 0 
W 

1 1 
E 

1 2 
It 

1 3 T V t 
1 4 1 5 1 6 1 7 

0 

1 8 
P 

1 9 
! 

1/1 
i 

1 B 4 4 
H E L P 

5 F 
4 

2 D 
S 

2 E 2 F 
C T H L 

6 3 
C A t t 
L O C K 

6 2 
A S 

2 0 2 1 
O 

2 2 
F 

2 3 
c 
2 4 

H 

2 5 
J 

2 6 
K L 

2 7 2 8 2 9 
IF) I T U 

2 A | 2E 
A N 

3 
% 

4 C 
1 

1 D 
a 

I E 
3 

1 F 
S H I F T 

6 0 3 0 
z 

3 1 3 2 
C 

3 3 
V 

3 4 
• ft 

3 5 3 6 
M 

3 7 38 3 9 3 A 6 1 4 F 4 E 
0 

O F 3 C 
A L T 

64 
A 

6 6 4 0 
A. 

6 7 6 5 
« 

4 D 4 A 
I N T i F l 

4 3 

Figure A-l: Reduced copy of keyboard template 
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T h e defaul t va lues g iven in the fo l lowing c o r r e s p o n d to : 

1) T h e va lues the C O N : device re turns w h e n these k e y s are p r e s s e d , a n d 
2) T h e k e y c a p s as s h i p p e d w i t h t h e s tandard A m e r i c a n k e y b o a r d . 

Table A - 2 : Converting from Keycodes to Keys 

R a w Unshif ted Shifted 
K e y Default Default 
N u m b e r V a l u e Value 

00 ' < A c c e n t g r a v e > " < t i l d e > 
01 1 ! 
02 2 @ 
03 3 # 
04 4 $ 
05 5 % 
06 6 
07 7 & 
08 8 * 
09 9 ( 
OA 0 ) 
0 B - < H y p h e n > < U n d e r s c o r e > 
0 C + 
0 D \ | 
0 E u n d e f i n e d 
OF 0 0 < N u m e r i c p a d > 
10 Q q 
11 W w 
12 E e 
13 R r 
14 T t 
15 Y y 
16 U u 
17 I i 
18 O o 
19 P p 
1A { [ 
I B } ] 
1 C u n d e f i n e d 

I D 1 1 < N u m e r i c p a d > 
I E 2 2 < N u m e r i c p a d > 
I F 3 3 < N u m e r i c p a d > 
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R a w Unshif ted Shifted 
K e y Default Default 
N u m b e r V a l u e Value 

20 A a 
21 S s 
22 D d 
23 F f 
24 G g 
25 H h 
2 6 J j 
27 K k 
28 L 1 
29 
2 A ' < s ingle quote > 
2 B < R E S E R V E D > ( R E S E R V E D ) 
2 C u n d e f i n e d 
2 D 4 4 < N u m e r i c p a d > 
2 E 5 5 < N u m e r i c p a d > 
2 F 6 6 < N u m e r i c p a d > 
30 < R E S E R V E D > ( R E S E R V E D ) 
31 Z z 
32 X x 
33 c c 
34 V V 

35 B b 
36 N n 
37 M m 
38 < , < c o m m a > 
39 > . < per iod > 
3 A ? / 
3 B u n d e f i n e d 
3 C . < N u m e r i c p a d > 
3 D 7 7 < N u m e r i c p a d > 
3 E 8 8 < N u m e r i c p a d > 
3 F 9 9 < N u m e r i c p a d > 
4 0 S p a c e 
41 B A C K S P A C E 
42 T A B 
43 E N T E R E N T E R < N u m e r i c p a d > 
4 4 R E T U R N 

E N T E R < N u m e r i c p a d > 

4 5 E s c a p e < E s c > 
46 D E L 
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R a w Unshif ted Shifted 
K e y Default Default 
N u m b e r V a l u e V a l u e 

4 7 u n d e f i n e d 
4 8 u n d e f i n e d 
4 9 u n d e f i n e d 
4 A - - < N u m e r i c p a d > 
4 B u n d e f i n e d 
4 C C u r s o r U p Scroll d o w n 
4 D C u r s o r D o w n Scroll u p 
4 E C u r s o r F o r w a r d Scroll left 
4 F C u r s o r B a c k w a r d Scroll r ight 
50 F l < C S I > 1 0 ~ 
51 F2 < c s i > i r 
52 F3 < C S I > 1 2 ' 
5 3 F 4 < C S I > 1 3 ~ 
5 4 F5 < C S I > 1 4 ' 
55 F6 < C S I > 1 5 ' 
56 F7 < C S I > 1 6 " 
5 7 F8 < C S I > 1 7 ~ 
58 F9 < C S I > 1 8 " 
59 F10 < C S I > 1 9 " 
5 A u n d e f i n e d 
5 B u n d e f i n e d 
5 C u n d e f i n e d 
5 D u n d e f i n e d 
5 E u n d e f i n e d 
5F H e l p 
60 S H I F T < l e f t of space b a r > 
61 S H I F T < r i g h t of space b a r > 
62 C a p s L o c k 
63 Contro l 
64 Lef t Alt 
65 R ight Al t 
66 " A m i g a " < l e f t of space b a r > 
67 " A m i g a " < r i g h t of space b a r > 
68 Left M o u s e B u t t o n 

< n o t c o n v e r t e d > Inputs are only 
for t h e 

69 R ight M o u s e B u t t o n 
< n o t c o n v e r t e d > m o u s e c o n n e c t e d 

to Intui t ion, 
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R a w Unshif ted Shifted 
K e y Default Default 
N u m b e r V a l u e V a l u e 

6 A Middle M o u s e B u t t o n 
< n o t c o n v e r t e d > current ly 

" g a m e p o r t " o n e . 
6 B u n d e f i n e d 
6 C u n d e f i n e d 
6 D u n d e f i n e d 
6 E u n d e f i n e d 
6 F u n d e f i n e d 
70-7F u n d e f i n e d 
8 0 - F 8 U p trans i t ion < r e l e a s e or u n p r e s s k e y > of o n e of t h e 

a b o v e k e y s . 80 for 00 , F8 for 7F . 
F9 Last k e y c o d e w a s b a d (was sent in order to r e s y n c ) 
F A K e y b o a r d buffer over f low. 
F B u n d e f i n e d ; reserved for k e y b o a r d p r o c e s s o r c a t a s t r o p h e 
F C K e y b o a r d self-test fai led. 
F D P o w e r - u p k e y s t ream start . K e y s p r e s s e d or s tuck at 

p o w e r - u p are s e n t b e t w e e n F D a n d F E . 
F E P o w e r - u p k e y s t r e a m e n d . 
F F ( u n d e f i n e d , reserved) 
F F M o u s e e v e n t , m o v e m e n t only , N o b u t t o n c h a n g e . < n o t 

c o n v e r t e d > 

N o t e s a b o u t the p r e c e d i n g table : 

1) " u n d e f i n e d " indicates that t h e current k e y b o a r d des ign s h o u l d n o t g e n e r 
a te this n u m b e r . If y o u are u s i n g " S e t K e y M a p " to c h a n g e t h e k e y m a p , t h e 
entr ies for these n u m b e r s m u s t still b e inc luded . 

2) T h e " < n o t c o n v e r t e d > " refers to m o u s e b u t t o n e v e n t s . Y o u m u s t u s e t h e 
s e q u e n c e " < C S I > 2 { " to in form the conso le driver that y o u w i s h to rece ive 
m o u s e e v e n t s ; o t h e r w i s e , t h e s e are n o t t ransmi t ted . 

3) " ( R E S E R V E D ) " indicates that these k e y c o d e s have b e e n reserved for n o n - U . S . 
k e y b o a r d s . T h e " 2 B " c o d e k e y is b e t w e e n the double quote a n d re turn k e y s . 
T h e " 3 0 " c o d e k e y is b e t w e e n the S H I F T a n d " Z " k e y s . 
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Chapter 1 

The Filing System 

T h i s c h a p t e r descr ibes the A m i g a D O S filing s y s t e m . It inc ludes in format ion o n 
h o w to pa tch a d isk corrupted b y h a r d w a r e errors . 

1.1 A m i g a D O S File S tructure 
1 .1 .1 R o o t Block 
1 .1 .2 U s e r Directory Blocks 
1 .1 .3 File H e a d e r Block 
1 .1 .4 File List B lock 
1 .1 .5 D a t a Block 
1.2 D I S K E D — T h e Disk Editor 

1.1 AmigaDOS File Structure 
T h e A m i g a D O S file handler u s e s a disk that is format ted wi th b l o c k s of equal 
s ize . It prov ides an indef ini te ly d e e p h ierarchy of director ies , w h e r e e a c h 
directory m a y conta in o ther directories a n d fi les, or jus t f i les. T h e s tructure is a 
p u r e t r e e — t h a t i s , l oops are n o t a l lowed. 

T h e r e is suff icient r e d u n d a n c y in the m e c h a n i s m to a l low y o u to p a t c h 
t o g e t h e r m o s t , if n o t all , o f t h e c o n t e n t s of a disk af ter a ser ious h a r d w a r e 
error , for e x a m p l e . T o patch the c o n t e n t s of a disk, y o u u s e the D I S K E D 
c o m m a n d . F o r fur ther detai ls o n the syntax of D I S K E D , see Sec t ion 1 .2 , 
" D I S K E D — T h e D i s k E d i t o r , " later in this chapter . Before y o u can p a t c h to
g e t h e r t h e c o n t e n t s o f a d isk , y o u m u s t u n d e r s t a n d t h e layout . T h e s u b s e c t i o n s 
b e l o w descr ibe the layout of disk p a g e s . 

1.1.1 Root Block 
T h e root of t h e tree is t h e R o o t Block, w h i c h is at a f ixed place o n the disk. T h e 
root is l ike a n y o ther directory, except that it h a s n o parent , a n d its s e c o n d a r y 
t y p e is di f ferent . A m i g a D O S s tores t h e n a m e of t h e disk v o l u m e in the n a m e 
field of the root b lock . 
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E a c h fi l ing s y s t e m block conta ins a c h e c k s u m , w h e r e t h e s u m ( ignor ing 
overf low) of all t h e w o r d s in the b lock is zero . 

T h e f igure b e l o w descr ibes the layout of the root b lock . 

0 I T . S H O R T I T y p e I 1 ^ 
1 |_ 0 _j H e a d e r k e y (a lways zero) 

2 | _ 0 _ _ J H i g h e s t seq n u m b e r (a lways zero) 

3 I H T S I Z E I H a s h t a b l e size ( = blocksize-56) 
I 1 

4 f _ _ _ _ o _ _ _ _ J 
5 L C H J C K S J J J M J 
6 l I 

I h a s h I 
I table I 

SIZE-51 I I 

S I Z E - 5 0 [ ] _ B M F L A G _]j 

S I Z E - 4 9 | B i t m a p | 

I P a 8 e s I 
SIZE-24 | | 

S IZE-23 I D A Y S I r 1 
S I Z E - 2 2 I NflNS I 

S I Z E - 2 1 £ T I C K S 

S IZE-20 | D I S K | 
| N A M E | 

S I Z E - 7 I C R E A T E D A Y S I 

r 1 
S I Z E - 6 I CJREATEMINS I 

S I Z E - 5 ^ C M A T E T I C K S ^ 

S I Z E - 4 j 0 | 

S IZE-3 I 0 I 

S I Z E - 2 £ 0 ]j 

SIZE-1 J S T . R O O T | 

T R U E if B i t m a p o n disk is val id 

U s e d to indicate t h e b l o c k s 

conta in ing the b i t m a p 

V o l u m e last a l tered 
date a n d t ime 

V o l u m e n a m e as a B C P L str ing 
of < = 30 characters 

V o l u m e creat ion date 
a n d time 

N e x t entry o n this h a s h chain (a lways zero) 

Parent directory (a lways zero) 

Ex tens ion (a lways zero) 

S e c o n d a r y type indicates root b lock 

Figure 1-A: Root Block 
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1.1.2 User Directory Blocks 
T h e fo l lowing f igure descr ibes the layout of the c o n t e n t s of a u s e r directory 
b lock . 

0 I _ T j 5 H O R T _ I T y p e 

1 E - - ^ — H e a d e r k e y (pointer to self) 

2 [_ 0 J H i g h e s t seq n u m b e r (a lways zero) 

3 I 0 I 

5 L c™9ss_y_M J 
6 I I 

I h a s h I 
I table I 

/ / 

\ \ 

SIZE-51 I I 

S I Z E - 5 0 £ ^ p a r e _ 

S I Z E - 4 8 J P R O T E C T | Protec t ion bits 

S I Z E - 4 7 I 0 I U n u s e d (a lways zero) 

S I Z E - 4 6 !~ 1 
C O M M E N T Stored as a B C P L str ing 

S IZE-24 [_ | 

S I Z E - 2 3 | D A Y S | Creat ion date a n d t ime 

S I Z E - 2 2 I M I N S I 

SIZE-21 T I C K S 

S I Z E - 2 0 | D I R E C T O R Y i S tored as a B C P L str ing 
| N A M E | of < = 30 characters 

S IZE-4 | H A S H C H A T N J N e x t en t ry wi th s a m e h a s h value 

S I Z E - 3 r _ J P A R E N T _ _ I Back pointer to p a r e n t directory 

S I Z E - 2 _ 0 Extens ion (a lways zero) 

S IZE-1 L J P l ^ S E R D J R J secondary t y p e 

Figure 1-B: User Directory Blocks 
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U s e r directory b locks h a v e t y p e T. S H O R T a n d s e c o n d a r y t y p e S T . U S E R -
D I R E C T O R Y . T h e six information w o r d s at the start of t h e b lock also indicate t h e 
b lock ' s o w n k e y (that is , t h e b lock n u m b e r ) as a cons i s tency c h e c k a n d the size 
of the h a s h table . T h e 50 in format ion w o r d s at t h e e n d of t h e b lock c o n t a i n t h e 
date a n d time of creat ion, t h e n a m e of the directory, a p o i n t e r to t h e n e x t file or 
directory o n the h a s h cha in , a n d a p o i n t e r to t h e directory a b o v e . 

T o f ind a file or subdirectory , y o u m u s t first apply a h a s h func t ion to its 
n a m e . Th is h a s h func t ion yie lds an offset in the h a s h table , w h i c h is t h e k e y of 
t h e first b lock o n a chain l inking those wi th t h e s a m e h a s h va lue (or z e r o , if 
there are n o n e ) . A m i g a D O S reads t h e b lock w i t h this k e y a n d c o m p a r e s t h e 
n a m e of t h e b lock wi th the required n a m e . If t h e n a m e s d o n o t m a t c h , it r e a d s 
t h e n e x t b lock o n t h e cha in , a n d so on . 
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1.1.3 File Header Block 
T h e fo l lowing f igure descr ibes the layout of t h e file h e a d e r b lock . 

0 I _ T ^ H O R T _ I T y p e 

1 j ] _ O W N _ K E Y _ J H e a d e r k e y 
2 L ^ G H E ^ S E Q J T o t a l n u m b e r o f d a t a b locks in file 

3 I D A T A S I Z E _ I N u m b e r of data b lock slots u s e d 

4 £ F I R S T D A T A J First data b lock 

5 L i ^ ^ K S U M J 

I D A T A B L K 3 I 
I D A T A B L K 2 I list of data b lock k e y s 

S IZE-51 I D A T A B L K 1_ I 

S IZE-50 £ ^ p a r e _ 

S I Z E - 4 8 | P R O T J C T | Protect ion bits 

S I Z E - 4 7 I _B_YTE S I Z E _ I Total size of file in b y t e s 

S I Z E - 4 6 T 1 
C O M M E N T C o m m e n t as B C P L str ing 

S I Z E - 2 4 j j 

SIZE-23 | D A Y S | Creat ion date a n d t ime 

S I Z E - 2 2 I M I N S | 

S IZE-21 T T I C K S 

S IZE-20 | F ILE | S tored as a B C P L str ing 
|_ N A M E _| of < = 30 characters 

SIZE-4 LyA§.Ii(=?iAi^ J N e x t e n t r y w i t h s a m e h a s h v a l u e 

S I Z E - 3 I _ J ' A R E N T _ _ I Back po inter to p a r e n t directory 

S I Z E - 2 £ J ^ X T E N S I O N _ J Zero or pointer to first e x t e n s i o n b lock 

S IZE-1 L _ _ ? T i l L l ; _ I S e c o n d a r y t y p e 

Figure 1-C: File Header Block 
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E a c h terminal file starts wi th a file h e a d e r b lock , w h i c h h a s t y p e T . S H O R T 
a n d s e c o n d a r y type S T . F I L E . T h e start a n d e n d of the b lock conta in n a m e , 
t i m e , a n d r e d u n d a n c y in format ion similar to that in a directory b lock . T h e 
b o d y of t h e file cons is t s of D a t a b locks wi th s e q u e n c e n u m b e r s f r o m 1 u p 
w a r d . A m i g a D O S stores the addresses of these b locks in c o n s e c u t i v e w o r d s 
d o w n w a r d f r o m offset size-51 in the block. In genera l , A m i g a D O S d o e s n o t 
u s e all t h e space for this list a n d the last data b lock is n o t full . 

1.1.4 File List Block 
If there are m o r e b locks in the file t h a n can b e speci f ied in t h e b lock list, t h e n 
the E X T E N S I O N field is n o n z e r o a n d points to a n o t h e r disk b lock w h i c h 
conta ins a fur ther data b lock list. T h e fo l lowing f igure expla ins t h e s tructure of 
t h e file list b lock . 

0 I T . L I S T I T y p e I 1 
1 1 O W N K E Y j H e a d e r k e y 

2 [ B L O C K C O U N T ] = n u m b e r of data b locks in b lock list 

3 I J ^ A T A _ S r Z E _ I S a m e as a b o v e 

4 £ F I R S T D A T A J First data b lock 
5 L i ^ C K S J J M J 

6 I I 

I B L O C K N + 3 I 
I B L O C K N + 2 I E x t e n d e d list of data b lock k e y s 

S IZE-51 I B L O C K _ N + l I 

SIZE-50 |~ 1 

j info J ( u n u s e d ) 

| 1 
SIZE-4 | 0 | N e x t in h a s h list (a lways zero) 

S I Z E - 3 I _ J ' A R E N T _ _ I File h e a d e r b lock of this file 

S I Z E - 2 J ^ E X T E ^ I O n J N e x t ex te ns i on b lock 

S IZE-1 |_ S T . F I L E J secondary type 

Figure 1-D: File List Block 
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T h e r e are as m a n y file ex tens ion b locks as required to list t h e data b locks that 
m a k e u p t h e file. T h e layout of t h e b lock is very similar to that of a file h e a d e r 
b lock , except that t h e t y p e is dif ferent a n d t h e date a n d f i l ename fields are n o t 
u s e d . 

1.1.5 Data Block 
T h e fo l lowing f igure expla ins t h e layout of a data b lock . 

0 I _ J J D A T A _ _ I 

1 j ] _ H E A D E R _ J 

2 | SE_Q_NUM | 

3 I J D A T A _ S I Z E _ I 

4 N E X T D A T A J 
5 L J 
6 I I 

type 

h e a d e r k e y 

s e q u e n c e n u m b e r 

next data b lock 

I D A T A I 

I I 
Figure 1-E: Data Block 

D a t a b locks conta in only six w o r d s of filing s y s t e m in format ion . T h e s e six 
w o r d s refer to t h e fo l lowing: 

• t y p e ( T . D A T A ) 
• p o i n t e r to t h e file h e a d e r b lock 
• s e q u e n c e n u m b e r of t h e data b lock 
• n u m b e r of w o r d s of data 
• po inter to the n e x t data b lock 
• c h e c k s u m 

N o r m a l l y , all data b locks except the last are full ( that is , t h e y h a v e a size = 
b locks ize-6) . T h e last data b lock h a s a forward pointer of zero . 
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1.2 DISKED—The Disk Editor 
T o inspec t or pa tch disk b l o c k s , y o u m a y u s e the A m i g a D O S disk edi tor , 
D I S K E D . B e c a u s e D I S K E D wri tes to t h e disk directly, y o u s h o u l d u s e it w i t h 
care . N e v e r t h e l e s s , y o u can u s e it to g o o d effect in recover ing in format ion f r o m 
a corrupt f l o p p y disk , for e x a m p l e . A disk d o e s n o t h a v e to b e i n s e r t e d to b e 
e x a m i n e d b y D I S K E D . 

Y o u s h o u l d o n l y u s e D I S K E D wi th re ference to t h e layout of an A m i g a D O S 
disk . (For a descr ipt ion of the layout , see S u b s e c t i o n s 1 .1 .1 t h r o u g h 1 .1 .5 in t h e 
first part of th is chapter . ) D I S K E D k n o w s a b o u t this s t ruc ture—for e x a m p l e , t h e 
R (Root B lock) c o m m a n d prints the k e y of the root b lock . T h e G ( G e t b lock) 
c o m m a n d fo l lowed b y this k e y n u m b e r reads the b lock into m e m o r y , w h e r e 
u p o n t h e I ( Informat ion) c o m m a n d pr ints o u t t h e in format ion c o n t a i n e d in t h e 
first a n d last locat ions , w h i c h indicate t h e t y p e of b lock , t h e n a m e , t h e h a s h 
l inks , a n d so o n . If y o u speci fy a n a m e after an H (Hash) c o m m a n d , D I S K E D 
gives y o u t h e of fset o n a directory p a g e that s tores as the first k e y h e a d e r s w i t h 
n a m e s that h a s h to t h e n a m e y o u suppl ied . If y o u t h e n t y p e t h e n u m b e r that 
D I S K E D r e t u r n s fo l lowed b y a s lash (/), D I S K E D displays t h e k e y of tha t 
h e a d e r p a g e . Y o u can t h e n r e a d this w i t h fur ther G c o m m a n d s , a n d so o n . 

C o n s i d e r delet ing a file that , d u e to h a r d w a r e errors , m a k e s t h e fi l ing s y s t e m 
restart p r o c e s s fail. First , y o u m u s t locate the directory p a g e that h o l d s t h e 
r e f e r e n c e to t h e file. Y o u d o this b y searching the directory s t ructure f r o m t h e 
root b lock , u s i n g t h e h a s h codes . T h e n , y o u m u s t loca te t h e s lot that r e f e r e n c e s 
t h e f i le—this is e i ther t h e directory b lock or a h e a d e r b lock o n t h e s a m e h a s h 
cha in . This slot s h o u l d conta in the k e y of t h e fi le 's h e a d e r b l o c k . T o se t t h e slot 
to z e r o , y o u type the slot offset , fo l lowed b y a s lash (/) fo l lowed b y zero ( that 
is , < o f f s e t > / 0 ) . T h e n correct the c h e c k s u m wi th the K ( c h e c K s u m ) c o m m a n d . 
Y o u s h o u l d disable t h e write protect ion wi th X a n d wri te b a c k the u p d a t e d 
b lock w i t h P (for Put block) or W (for W i n d u p ) . T h e r e is n o n e e d to d o 
a n y t h i n g e l s e , a s t h e b l o c k s tha t t h e file u s e d in error b e c o m e available o n c e 
m o r e after t h e R E S T A R T process h a s successful ly s c a n n e d t h e disk . 

D I S K E D c o m m a n d s are all s ingle characters , s o m e t i m e s wi th a r g u m e n t s . 
T h e fo l lowing is a comple te list of the available c o m m a n d s . 
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T h e fo l lowing is a c o m p l e t e list of the available c o m m a n d s . 

C o m m a n d 
B n 
C n 
G [ n ] 
H n a m e 
I 
K 

L [ l w b u p b ] 

M n 

N [ l w b u p b ] 
P n 

R 

Q 
S char 

T l w b u p b 
V n 
W 
X 
Y n 
Z 
n u m b e r 
/[n] 
' c h a r s ' 
" c h a r s " 

F u n c t i o n 
Se t logical b lock n u m b e r b a s e to n 
Display n characters f r o m current offset 
G e t b lock n f r o m disk (default is the current b lock n u m b e r ) 
Calcula te H a s h v a l u e o f n a m e 
Display b lock In format ion 
C h e c k b lock c h e c K s u m (and correct if w r o n g ) 
Locate w o r d s that m a t c h Value u n d e r M a s k ( lwb a n d u p b restrict 
search) 
Se t M a s k (for L a n d N c o m m a n d s ) to n 
L o c a t e w o r d s that d o n o t m a t c h V a l u e u n d e r M a s k 
P u t b lock in m e m o r y to b lock n o n disk 
(default is t h e current b lock n u m b e r ) 
Display b lock n u m b e r of root b lock 
Qui t (do n o t wri te to disk) 
S e t d isplay Style 

char C 
S 
O 
X 
D 

- > characters 
- > s tr ing 
- > octal 
- > h e x 
- > dec imal 

T y p e r a n g e of of fsets in b lock 
Se t V a l u e for L a n d N c o m m a n d s 
W i n d u p ( = P Q ) 
Inver t wri te protect state 
Se t cYl inder b a s e to n 
Z e r o all w o r d s of buf fer 

S e t c u r r e n t w o r d of fse t in b lock = Display va lues se t in p r o g r a m 
Display w o r d at current offset or u p d a t e va lue to n 
Put chars at current offset 
P u t s t r ing at current of fset 

Table 1-A: DISKED Commands 

T o indicate octal or h e x , y o u can start n u m b e r s wi th # or # X ( that is , # for 
octal , # X for h e x ) . Y o u can also inc lude B C P L str ing e s c a p e s (*N a n d so forth) 
in s tr ings . 



Chapter 2 

Amiga Binary File Structure 

T h i s chapter descr ibes : 

2 .1 In t roduct ion 
2 . 1 . 1 T e r m i n o l o g y 
2 . 2 O b j e c t File Structure 
2 . 2 . 1 h u n k uni t 
2 . 2 . 2 h u n k n a m e 
2 . 2 . 3 h u n k code 
2 . 2 . 4 h u n k data 
2 . 2 . 5 h u n k bss 
2 . 2 . 6 h u n k reloc32 
2 . 2 . 7 h u n k r e l o c l 6 
2 . 2 . 8 h u n k reloc8 
2 . 2 . 9 h u n k ext 
2 . 2 . 1 0 h u n k s y m b o l 
2 . 2 . 1 1 h u n k d e b u g 
2 . 2 . 1 2 h u n k e n d 
2 . 3 L o a d Fi les 
2 . 3 . 1 h u n k h e a d e r 
2 . 3 . 2 h u n k overlay 
2 . 3 . 3 h u n k _ b r e a k 
2 .4 E x a m p l e s 

2.1 Introduction 
C h a p t e r 2 detai ls t h e s t ructure of B i n a r y O b j e c t f i les for t h e A m i g a , as 
p r o d u c e d b y assemblers a n d compi lers . It also descr ibes t h e format of B inary 
L o a d f i les , w h i c h are p r o d u c e d b y t h e l inker a n d r e a d into m e m o r y b y t h e 
loader . T h e format of load files s u p p o r t s over laying. Apar t f r o m descr ib ing t h e 
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format of load fi les, this chapter expla ins the u s e of c o m m o n s y m b o l s , absolute 
external r e f e r e n c e s , a n d p r o g r a m uni ts . 

2.1.1 Terminology 
S o m e of t h e technical t e rms u s e d in this chapter are expla ined b e l o w . 

External References 

Y o u can u s e a n a m e to speci fy a re ference b e t w e e n separate p r o g r a m uni t s . 
T h e data s t ructure lets y o u h a v e a n a m e longer t h a n 1 6 M b y t e s , a l t h o u g h t h e 
l inker restricts n a m e s to 255 characters . W h e n y o u l ink the ob jec t files into a 
s ingle load fi le, y o u m u s t e n s u r e that all external re ferences m a t c h c o r r e s p o n d 
i n g external def in i t ions . T h e external re ference m a y b e of byte s ize , w o r d , or 
l o n g w o r d ; external def ini t ions re fer to re locatable v a l u e s , abso lu te v a l u e s , or 
res ident l ibraries . Relocatable b y t e a n d w o r d re ferences refer to P C relat ive 
a d d r e s s m o d e s a n d these are entirely h a n d l e d b y t h e l inker . H o w e v e r , if y o u 
h a v e a p r o g r a m conta in ing long w o r d relocatable re fe rences , re locat ion m a y 
take place w h e n y o u load the p r o g r a m . 

N o t e that t h e s e s izes o n l y refer to t h e l e n g t h of t h e re locat ion f ield; it is 
poss ib le to load a w o r d f r o m a long external address , for e x a m p l e , a n d t h e 
l inker m a k e s n o a t t e m p t to c h e c k that y o u are cons i s tent in y o u r u s e of 
ex ternals . 

Object File 
A n a s s e m b l e r or compi ler p r o d u c e s a b inary i m a g e , cal led an ob jec t fi le. 

A n ob jec t file conta ins o n e or m o r e p r o g r a m uni ts . It m a y also conta in 
external re fe rences to o ther ob jec t f i les. 

Load File 
T h e l inker p r o d u c e s a b inary i m a g e f rom a n u m b e r of ob jec t f i les. Th is 

b inary i m a g e is cal led a load file. A load file does n o t conta in a n y 
u n r e s o l v e d external re fe rences . 

Program Unit 
A p r o g r a m u n i t is t h e smal les t e l e m e n t t h e l inker c a n h a n d l e . A p r o 

g r a m uni t can conta in o n e or m o r e h u n k s ; ob jec t files can conta in o n e or 
m o r e p r o g r a m uni t s . If the l inker f inds a suitable external r e f e r e n c e 
w i t h i n a p r o g r a m uni t w h e n it inspec ts t h e s c a n n e d l ibraries, it inc ludes 
t h e ent ire p r o g r a m uni t in the load file. A n a s s e m b l e r usual ly p r o d u c e s a 
s ingle p r o g r a m uni t f r o m o n e a s s e m b l y (conta in ing o n e or m o r e h u n k s ) ; a 
compi ler s u c h as F O R T R A N p r o d u c e s a p r o g r a m uni t for each s u b r o u t i n e , 
m a i n p r o g r a m , or B lock D a t a . H u n k n u m b e r i n g starts f r o m z e r o w i t h i n 
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e a c h p r o g r a m unit ; the only w a y y o u can re ference o t h e r p r o g r a m uni ts is 
t h r o u g h external re fe rences . 

Hunks 
A h u n k consis ts of a b lock of c o d e or data , re locat ion in format ion , a n d a list 

of de f ined or r e f e r e n c e d external s y m b o l s . Data h u n k s m a y speci fy init ial ized 
data or uninit ia l ized data (bss) . bss h u n k s m a y conta in external def ini t ions 
b u t n o external re fe rences n o r a n y va lues requir ing re locat ion. If y o u place 
init ial ized data b locks in over lays , the l inker s h o u l d n o t n o r m a l l y al ter t h e s e 
data b l o c k s , s ince it re loads t h e m f r o m disk dur ing t h e over lay p r o c e s s . H u n k s 
m a y b e n a m e d or u n n a m e d , a n d t h e y m a y conta in a s y m b o l table in order to 
p r o v i d e s y m b o l i c d e b u g g i n g i n f o r m a t i o n . T h e y m a y a lso c o n t a i n f u r t h e r 
d e b u g g i n g in format ion for the u s e of h igh level l a n g u a g e d e b u g g i n g tools . 
E a c h h u n k wi th in a p r o g r a m uni t h a s a n u m b e r , start ing f r o m z e r o . 

Resident Library 
L o a d files are also k n o w n as " l i b r a r i e s " . L o a d files m a y b e res ident in m e m 

ory; a l ternat ively , the operat ing s y s t e m m a y load t h e m as part of t h e " l ibrary 
o p e n " call. Y o u can re ference res ident l ibraries t h r o u g h external re fe rences ; t h e 
def ini t ions are in a h u n k conta in ing n o c o d e , j u s t a list of r e s i d e n t l ibrary 
def in i t ions . Usual ly , to p r o d u c e these h u n k s , y o u a s s e m b l e a file c o n t a i n i n g 
n o t h i n g b u t absolute external def ini t ions a n d t h e n p a s s it t h r o u g h a specia l 
sof tware tool to conver t t h e absolute def ini t ions to res ident l ibrary def in i t ions . 
T h e l inker u s e s the h u n k n a m e as the n a m e of the res ident l ibrary, a n d it 
p a s s e s this t h r o u g h into the load file so that the loader can o p e n t h e res ident 
l ibrary b e f o r e u s e . 

Scanned Library 
A s c a n n e d l ibrary consis ts of ob ject files that conta in p r o g r a m u n i t s w h i c h 

are o n l y l o a d e d if there are a n y o u t s t a n d i n g external r e f e r e n c e s to t h e m . Y o u 
m a y u s e ob jec t files as l ibraries a n d provide t h e m as p r i m a r y i n p u t to t h e 
l inker , in w h i c h case the input inc ludes all the p r o g r a m uni ts the ob jec t files 
conta in . N o t e that y o u m a y conca tenate ob jec t f i les. 

Node 
A n o d e cons is t s of at least o n e h u n k . A n overlaid load file c o n t a i n s a root 

n o d e , w h i c h is res ident in m e m o r y all the t ime that t h e p r o g r a m is r u n n i n g , 
a n d a n u m b e r of overlay n o d e s w h i c h are b r o u g h t into m e m o r y as requi red . 
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2.2 Object File Structure 
A n ob jec t file is t h e o u t p u t of the a s s e m b l e r or a l a n g u a g e translator . T o u s e an 
ob jec t f i le, y o u m u s t first reso lve all the external re ferences . T o d o th is , y o u 
p a s s the ob jec t file t h r o u g h t h e l inker . A n ob jec t file cons is ts of o n e or m o r e 
p r o g r a m uni t s . E a c h p r o g r a m uni t starts wi th a h e a d e r a n d is fo l lowed b y a 
series of h u n k s j o i n e d e n d to e n d , each of w h i c h conta ins a n u m b e r of " b l o c k s " 
of var ious t y p e s . E a c h b lock starts wi th a long w o r d w h i c h def ines its t y p e , a n d 
this is fo l lowed b y zero or m o r e addit ional long w o r d s . N o t e that each b lock is 
a l w a y s r o u n d e d u p to the neares t long w o r d b o u n d a r y . T h e p r o g r a m uni t 
h e a d e r is a lso a b lock wi th this format . 

T h e format of a p r o g r a m unit is as fo l lows: 

• P r o g r a m uni t h e a d e r b lock 

• h u n k s 

T h e bas ic format of a h u n k is as fo l lows: 

• h u n k n a m e b lock 

• Relocatable b lock 
• Re locat ion in format ion b lock 
• External s y m b o l in format ion b lock 
• S y m b o l table b lock 
• D e b u g b lock 
• E n d b lock 

Y o u m a y omit all these b lock types , except the e n d block . 
T h e fo l lowing subsec t ions descr ibe the format of each of t h e s e b locks . T h e 

va lue of the t y p e w o r d a p p e a r s in dec imal a n d h e x after the t y p e n a m e , for 
e x a m p l e , h u n k _ u n i t h a s the value 999 in decimal a n d 3E7 in h e x . 

2 .2 .2 hunk^unit (999/3E7) 
This speci f ies the start of a p r o g r a m unit . It cons is ts of a type w o r d , fo l lowed 
b y t h e l e n g t h of the uni t n a m e in long w o r d s , fo l lowed b y the n a m e itself 
p a d d e d to a long w o r d b o u n d a r y wi th zeros , if required . In diagramat ic f o r m , 
the format is as fo l lows: 
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h u n k uni t 

_ _ N _ _ 

N 
long w o r d s 

of 
n a m e 

Figure 2-A: hunk_unit (999/3E7) 

2.2.2 hunk_name (1000/3E8) 
This de f ines the n a m e of a h u n k . N a m e s are opt ional ; if the l inker f inds 
t w o or m o r e n a m e d h u n k s wi th the s a m e n a m e , it c o m b i n e s t h e h u n k s into a 
s ingle h u n k . N o t e that 8- or 16-bit p r o g r a m co unt e r relat ive external refer 
e n c e s can o n l y b e reso lved b e t w e e n h u n k s w i t h the s a m e n a m e . A n y externa l 
re fe rences in a load format file are b e t w e e n dif ferent h u n k s a n d require 32 -
bi t re locatab le r e f e r e n c e s ; a l t h o u g h , as t h e loader sca t ter loads t h e h u n k s 
in to m e m o r y , y o u c a n n o t a s s u m e that t h e y are wi th in 3 2 K of e a c h o t h e r . 
N o t e that t h e l e n g t h is in long w o r d s a n d the n a m e b lock , l ike all b l o c k s , 
is r o u n d e d u p to a long w o r d b o u n d a r y b y p a d d i n g wi th z e r o s . T h e format is 
as fo l lows: 

h u n k n a m e 

N 

N 
long w o r d s 

of 
n a m e 

Figure 2-B: hunk_name (1000/3E8) 

2.2.3 hunk—code (1001/3E9) 
T h i s def ines a b lock of c o d e that is to b e loaded into m e m o r y a n d poss ib ly 
re located . Its format is as fol lows: 
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h u n k c o d e 

N 

N 
long w o r d s 

of 
c o d e 

Figure 1-C: hunk_code (1001/3E9) 

2.2.4 hunk_data (1002/3EA) 
This de f ines a b lock of initialized data w h i c h is to b e loaded into m e m o r y a n d 
poss ib ly re located . T h e l inker s h o u l d n o t alter these b locks if t h e y are part of 
a n over lay n o d e , as it m a y n e e d to reread t h e m f r o m disk d u r i n g over lay 
h a n d l i n g . T h e format is as fo l lows: 

h u n k data 

N 

N 
long w o r d s 

of 
data 

Figure 1-D: hunk_data (1002/3EA) 

2.2.5 hunk—bss (1003/3EB) 
T h i s speci f ies a b lock of uninit ial ized w o r k s p a c e w h i c h is a l located b y the 
loader , b s s b locks are u s e d for s u c h th ings as s tacks a n d for F O R T R A N 
C O M M O N blocks . It is n o t poss ible to relocate ins ide a bss b lock , b u t s y m b o l s 
can b e d e f i n e d wi th in o n e . Its format is as fo l lows: 

h u n k b s s 

N 

Figure 1-E: hunk_bss (1003/3EB) 
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w h e r e N is the size of b lock y o u require in long w o r d s . T h e m e m o r y u s e d for 
b s s b locks is z e r o e d b y t h e loader w h e n it is a l located. 

T h e re locatable b lock wi th in a h u n k m u s t b e o n e of h u n k c o d e , h u n k 
data , or h u n k b s s . 

2 . 2 . 6 hunk_reloc32 (1004/3EC) 
A h u n k re loc32 b lock specif ies 32-bit re locat ion that t h e l inker is to p e r f o r m 
wi th in the current relocatable block. T h e relocation informat ion is a re ference to 
a locat ion wi th in the current h u n k or a n y o ther wi th in t h e p r o g r a m uni t . E a c h 
h u n k within the unit is n u m b e r e d , starting from zero. T h e l inker adds the address 
of the base of the specified h u n k to each of the long words in the preceding relo
catable block that the list of offsets indicates. T h e offset list only includes referenced 
h u n k s a n d a c o u n t of zero indicates t h e e n d of t h e list. Its format is as fo l lows: 

h u n k reloc32 

Nl 
H u n k N u m b e r 1 

N l 
of fsets 

_ N 2 _ 

H u n k N u m b e r 2 

N 2 
offsets 

_ N n _ 

H u n k N u m b e r n 

N n 
offsets 

Figure 2-F: hunk_reIoc32 (1004/3EC) 
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2 . 2 . 7 hunk—relocl6 (1005/3ED) 
A h u n k reloc 16 block specifies 16-bit relocation that the l inker should p e r f o r m 
w i t h i n t h e current re locatable b lock . T h e re locat ion in format ion refers to 16 bit 
p r o g r a m c o u n t e r relative re ferences to o ther h u n k s in the p r o g r a m uni t . T h e 
format is the s a m e as h u n k reloc32 b locks . T h e s e r e f e r e n c e s m u s t b e to h u n k s 
w i t h t h e s a m e n a m e , so that the l inker can p e r f o r m the re locat ion w h i l e it 
coagula tes (that is , gathers together ) similarly n a m e d h u n k s . 

2.2.8 hunk_reloc8 (1006/3EE) 
A h u n k reloc8 b lock specif ies 8-bit re locat ion that t h e l inker s h o u l d p e r f o r m 
wi th in the current relocatable b lock . T h e re locat ion in format ion refers to 8-bit 
p r o g r a m c o u n t e r relative re ferences to o t h e r h u n k s in the p r o g r a m uni t . T h e 
format is t h e s a m e as h u n k re loc32 b locks . T h e s e re fe rences m u s t b e to h u n k s 
w i t h t h e s a m e n a m e , so that the l inker can p e r f o r m t h e re locat ion whi le it 
coagula tes similarly n a m e d h u n k s . 

2.2.9 hunk—ext (1007/3EF) 
This b lock conta ins external s y m b o l in format ion . It conta ins entr ies b o t h def in
ing s y m b o l s a n d l ist ing re fe rences to t h e m . Its format is as fo l lows: 

I h u n k ext I 

I S y m b o l I 
I data I 
I uni t I 

I S y m b o l I 
I data I 
I uni t I 

0 

Figure 2-G: hunk_ext (1007/3EF) 

w h e r e there is o n e " s y m b o l data u n i t " for each s y m b o l u s e d , a n d the b lock e n d s 
w i t h a zero w o r d . 

E a c h s y m b o l data uni t cons is ts of a t y p e b y t e , the s y m b o l n a m e length ( three 
b y t e s ) , the s y m b o l n a m e itself, a n d fur ther data. Y o u specify t h e s y m b o l n a m e 
l e n g t h in l o n g w o r d s , a n d p a d t h e n a m e field to the next long w o r d b o u n d a r y 
wi th z e r o s . 
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T h e t y p e byte specif ies w h e t h e r the s y m b o l is a def init ion or a r e f e r e n c e , a n d 
so forth. A m i g a D O S u s e s va lues 0-127 for s y m b o l def in i t ions , a n d 128-255 for 
re fe rences . 

A t the m o m e n t , the va lues are as fo l lows: 

N a m e V a l u e M e a n i n g 
ext s y m b 0 S y m b o l t a b l e — s e e s y m b o l b lock b e l o w 
ext def 1 Relocatable def ini t ion 
ext abs 2 A b s o l u t e def init ion 
ext res 3 R e s i d e n t l ibrary def ini t ion 
e x t _ r e f 3 2 129 32-bit re ference to s y m b o l 
ext c o m m o n 130 32-bit re ference to C O M M O N 
ext r e f l 6 131 16-bit re ference to s y m b o l 
ext: ref8 132 8-bit re ference to s y m b o l 

Table 2-A: External Symbols 

T h e l inker faults all o t h e r va lues . For ext def there is o n e data w o r d , t h e 
va lue of the s y m b o l . Th is is mere ly t h e offset of the s y m b o l f r o m t h e start of 
the h u n k . F o r ext abs there is also o n e data va lue , w h i c h is t h e abso lute v a lue 
to b e a d d e d into the c o d e . T h e l inker treats the va lue for ext res in the s a m e 
w a y as ext def , except that it a s s u m e s the h u n k n a m e is the library n a m e a n d it 
copies this n a m e t h r o u g h to the load file. T h e t y p e b y t e s e x t — r e f 3 2 , e x t — r e f l 6 , 
a n d ext ref8 are fo l lowed b y a c o u n t a n d a list of r e f e r e n c e s , again speci f ied as 
of fsets f r o m t h e start of the h u n k . 

T h e type ext c o m m o n h a s the s a m e structure except that it h a s a C O M M O N 
block size b e f o r e the count . T h e l inker treats symbols speci f ied as c o m m o n in 
the fo l lowing w a y : if it e n c o u n t e r s a def init ion for a s y m b o l r e f e r e n c e d as 
c o m m o n , t h e n it u s e s this va lue ( the only time a def init ion s h o u l d arise is in 
t h e F O R T R A N Block D a t a case) . O t h e r w i s e , it a l locates suitable b s s space u s i n g 
t h e m a x i m u m size y o u speci f ied for each c o m m o n s y m b o l r e f e r e n c e . 

T h e l inker h a n d l e s external re ferences dif ferently according to the t y p e of t h e 
c o r r e s p o n d i n g def ini t ion. It a d d s absolute va lues to t h e long w o r d , or b y t e 
field a n d gives a n error if t h e s igned value d o e s n o t fit. Re locatable 32-bit 
r e fe rences h a v e the s y m b o l value a d d e d to the field a n d a re locat ion record is 
p r o d u c e d for t h e loader . 16- a n d 8-bit re ferences are h a n d l e d as P C relat ive 
re fe rences a n d m a y only b e m a d e to h u n k s wi th t h e s a m e n a m e so that t h e 
h u n k s are coagula ted b y the l inker b e f o r e t h e y are lo a d e d . It is also poss ib le for 
P C relative re ferences to fail if the re ference a n d t h e def ini t ion are too far apart . 
T h e l inker m a y only access res ident l ibrary def ini t ions w i t h 32-bit r e f e r e n c e s , 
w h i c h it t h e n h a n d l e s as relocatable 32-bit r e fe rences . T h e s y m b o l data uni t 
formats are as fo l lows: 
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ext def/abs/res 
Figure 2-H: Symbol Data Unit 

l_ _ _ty_p I N a m e L e n g t h N L 

N L long w o r d s 
of s y m b o l n a m e 

I S y m b o l value 

ext__ref32/16/8 

typ J N a m e L e n g t h N L 

N L long w o r d s 
of s y m b o l n a m e 

C o u n t of re ferences N R 

N L long w o r d s 
of s y m b o l re ferences 

ext c o m m o n 

130 J_N_ame_Length N L 

N L long w o r d s 
of s y m b o l n a m e 

_Size_of c o m m o n block 

C o u n t of re ferences N R 

N R long w o r d s 
of s y m b o l re ferences 
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2.2.10 hunksymbol (1008/3F0) 
Y o u u s e this b lock to at tach a s y m b o l table to a h u n k so that y o u can u s e a 
symbol ic d e b u g g e r o n the c o d e . T h e l inker p a s s e s s y m b o l table b l o c k s t h r o u g h 
a t tached to t h e h u n k a n d , if the h u n k s are coagula ted , coagulates t h e s y m b o l 
tables . T h e loader d o e s n o t load s y m b o l table b locks into m e m o r y ; w h e n this is 
requi red , the d e b u g g e r is e x p e c t e d to read t h e load file. T h e format of t h e 
s y m b o l table b lock is the s a m e as t h e external s y m b o l in format ion b lock wi th 
s y m b o l table uni t s for each n a m e y o u u s e . T h e t y p e c o d e of zero is u s e d 
wi th in the s y m b o l data uni ts . T h e value of the symbol is the offset of the symbol 
f r o m t h e start of t h e h u n k . T h u s the format is as fo l lows: 

h u n k s y m b o l 

S y m b o l 
data 
uni t 

I 0 I 
Figure 2-1: hunk_symbol (1008/3F0) 

w h e r e e a c h s y m b o l data uni t h a s t h e fol lowing format : 

L _ 9. L ^ L 2 " ? ^ t e i } § % _ J 
I N L long w o r d s I 
I of s y m b o l n a m e I 

S y m b o l va lue 

Figure 2-J: Symbol Data Unit 
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2.2.11 hunk_Jebug (1009/3F1) 
A m i g a D O S provides the d e b u g b l o c k so that an ob jec t file can carry fur ther 
d e b u g g i n g in format ion . For e x a m p l e , h igh level l a n g u a g e compi lers m a y n e e d 
to m a i n t a i n descr ipt ions of data s tructures for use b y h i g h level d e b u g g e r s . T h e 
d e b u g b lock m a y h o l d this in format ion . A m i g a D O S does not i m p o s e a format 
o n t h e d e b u g block except that it m u s t start wi th the h u n k d e b u g long w o r d 
a n d b e fo l lowed b y a long w o r d that indicates the size of the b lock in long w o r d s . 
T h u s the format is as fo l lows: 

h u n k d e b u g 

N 

N 
long w o r d s 

of 
d e b u g data 

Figure 2-K: hunk_debug (1009/3F1) 

2.2.12 hunk__end (1010/3F2) 
This speci f ies the e n d of a h u n k . It cons is ts of a s ingle long w o r d , h u n k e n d . 

2.3 Load Files 
T h e format of a load file ( that is , the o u t p u t f r o m the l inker) is s imilar to that of 
an ob jec t file. In part icular , it cons is ts of a n u m b e r of h u n k s w i t h a similar 
f o r m a t to t h o s e in an ob jec t file. T h e m a i n di f ference is that t h e h u n k s n e v e r 
conta in an external s y m b o l in format ion b lock , as all external s y m b o l s h a v e 
b e e n r e s o l v e d , a n d the p r o g r a m uni t in format ion is not inc luded . In a s imple 
load file that is n o t overlaid, the file conta ins a h e a d e r b lock w h i c h indicates 
t h e total n u m b e r of h u n k s in the load file a n d a n y res ident l ibraries the 
p r o g r a m r e f e r e n c e d . T h i s b l o c k is fo l lowed b y t h e h u n k s , w h i c h m a y b e t h e 
resul t of coagulat ing a n u m b e r of i n p u t h u n k s if t h e y h a d the s a m e n a m e . T h i s 
c o m p l e t e s t ructure is re ferred to as a n o d e . L o a d files m a y also conta in over lay 
i n f o r m a t i o n . In this case , an overlay table fol lows the pr imary n o d e , a n d a 
special b r e a k b lock separates the overlay n o d e s . T h u s t h e load file s t ructure can 
b e s u m m a r i z e d as fo l lows , w h e r e t h e i t e m s m a r k e d w i t h a n as ter i sk (*) are 
opt ional . 
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• Pr imary n o d e 
• O v e r l a y table b lock (*) 
• O v e r l a y n o d e s separa ted b y b r e a k b locks (*) 

T h e relocat ion blocks wi th in the h u n k s are a lways of type h u n k reloc32, a n d 
indicate t h e re locat ion to b e p e r f o r m e d at load t ime . Th is inc ludes b o t h t h e 32 -
bit re locat ion speci f ied wi th h u n k re loc32 b locks in t h e ob jec t file a n d extra 
re locat ion required for the resolut ion of external s y m b o l s . 

E a c h external re ference in t h e ob jec t files is h a n d l e d as fo l lows . T h e l inker 
searches t h e pr imary input for a m a t c h i n g external def ini t ion. If it d o e s n o t f ind 
o n e , it s e a r c h e s the s c a n n e d library a n d inc ludes in t h e load file t h e ent i re 
p r o g r a m uni t w h e r e the definit ion w a s def ined . Th is m a y m a k e fur ther exter
nal re fe rences b e c o m e outs tanding . A t t h e e n d of the first p a s s , t h e l inker 
k n o w s all t h e external def ini t ions a n d t h e total n u m b e r of h u n k s that it is g o i n g 
to u s e . T h e s e inc lude t h e h u n k s wi th in the load file a n d t h e h u n k s assoc ia ted 
wi th the res ident l ibraries. O n the s e c o n d p a s s , t h e l inker p a t c h e s t h e l o n g w o r d 
external re fe rences so that t h e y refer to the required offset wi th in t h e h u n k 
w h i c h def ines t h e s y m b o l . It p r o d u c e s an extra en t ry in t h e re locat ion b lock so 
that , w h e n the h u n k s are loaded , it adds to each external re ference the b a s e 
a d d r e s s of t h e h u n k def in ing the s y m b o l . Th is m e c h a n i s m also w o r k s for 
res ident l ibraries. 

Be fore the loader can m a k e these c r o s s - h u n k re ferences , it n e e d s to k n o w the 
n u m b e r a n d size of the h u n k s in the n o d e s . T h e h e a d e r b lock provides this 
in format ion , as descr ibed b e l o w . T h e load file m a y also conta in over lay infor
m a t i o n in a n overlay table block. Break b locks separate the over lay n o d e s . 

2.3.1 hunk—header (1011/3F3) 
This b lock gives in format ion about t h e n u m b e r of h u n k s that are to b e l o a d e d , 
a n d the size of each o n e . It also conta ins the n a m e s of a n y res ident l ibraries 
w h i c h m u s t b e o p e n e d w h e n the n o d e is lo a d e d . 

T h e format of t h e h u n k h e a d e r is descr ibed in F igure 2-L . T h e first part of 
t h e h e a d e r b lock conta ins t h e n a m e s of res ident l ibraries that t h e loader m u s t 
o p e n w h e n this n o d e is loaded . Each n a m e consis ts of a long w o r d indicat ing 
t h e l ength of the n a m e in long w o r d s a n d t h e text n a m e p a d d e d to a long w o r d 
b o u n d a r y w i t h z e r o s . T h e n a m e list e n d s wi th a long w o r d of z e r o . T h e n a m e s 
are in t h e order in w h i c h the loader is to o p e n t h e m . 

W h e n it loads a pr imary n o d e , the loader al locates a table in m e m o r y w h i c h 
it u s e s to k e e p track of all the h u n k s it h a s lo a d e d . Th is table m u s t b e large 
e n o u g h for all the h u n k s in t h e load fi le, inc luding the h u n k s in over lays . T h e 
loader a lso u s e s this table to k e e p a c o p y of the h u n k tables assoc ia ted w i t h a n y 
res ident l ibraries . T h e next long w o r d in the h e a d e r b lock is there fore this table 
s ize , w h i c h is equal to the m a x i m u m h u n k n u m b e r r e f e r e n c e d p lus o n e . 
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T h e n e x t long w o r d F refers to t h e first slot in t h e h u n k table the loader 
s h o u l d u s e w h e n loading. For a pr imary n o d e that does n o t re ference a 
res ident l ibrary, this value is zero ; o t h e r w i s e , it is t h e n u m b e r of h u n k s in t h e 
res ident l ibraries . T h e loader copies these entr ies f r o m the h u n k table associ 
a ted w i t h t h e l ibrary fo l lowing a l ibrary o p e n call. For a n over lay n o d e , this 
va lue is t h e n u m b e r of h u n k s in a n y res ident l ibraries plus t h e n u m b e r of 
h u n k s a l ready loaded in a n c e s t o r n o d e s . 

T h e n e x t long w o r d L refers to the last h u n k slot the loader is to load as part 
of th is loader call . T h e total n u m b e r of h u n k s loaded is therefore L - F + 1 . 

h u n k h e a d e r 

_ N 1 _ 

N l long w o r d s 
of n a m e 

_ N 2 _ 

N 2 long w o r d s 
of n a m e 

0 

Table size 

First H u n k F 

Last H u n k L 

L - F + 1 
sizes 

Figure 2-L: hunk__header (1011/3F3) 

T h e h e a d e r b lock cont inues wi th L - F + 1 long w o r d s w h i c h indicate t h e 
size of e a c h h u n k w h i c h is to b e loaded as part of this call. Th is e n a b l e s the 
loader to preal locate t h e space for the h u n k s a n d h e n c e p e r f o r m t h e re locat ion 
b e t w e e n h u n k s w h i c h is required as t h e y are l oa d e d . O n e h u n k m a y b e t h e bss 
h u n k w i t h a s ize g i v e n a s zero ; in this case the loader u s e s a n o p e r a t i n g s y s t e m 
variable to give the size as descr ibed in h u n k b s s o n p a g e 2 4 8 . 
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2.3.2 hunk overlay (1013/3F5) 
T h e overlay table b lock indicates to the loader that it is loading an over la id 
p r o g r a m , a n d conta ins all the data for the overlay table . O n e n c o u n t e r i n g it , 
t h e loader sets u p the table , a n d re turns , leaving the i n p u t c h a n n e l to the load 
file still o p e n . Its format is as fo l lows: 

h u n k over lay 

Table size 

_ _ M + _ 2 _ _ 

M + 1 
zeros 

Over lay 
data 
table 

Figure 2-M: hunk_overIay (1013/3F5) 

T h e first long w o r d is t h e u p p e r b o u n d of the c o m p l e t e over lay table (in 
l o n g w o r d s ) . 

M is t h e m a x i m u m level of t h e overlay tree u s e s wi th the root level b e i n g 
z e r o . T h e next M + 1 w o r d s f o r m the ordinate table sec t ion of t h e over lay 
table . 

T h e res t of the b lock is t h e overlay data table , a series of e i g h t - w o r d entr ies , 
o n e for each over lay symbol . If 0 is t h e m a x i m u m overlay n u m b e r u s e d , t h e n 
the size of t h e overlay data table is (0 + 1)*8 , s ince t h e first over lay n u m b e r is 
z e r o . S o , t h e overlay table size is equal to (0 + 1)*8 + M + 1. 

2.3.3 hunk_break (1014/3F6) 
A b reak b lock indicates the e n d of a n overlay n o d e . It cons is t s of a s ingle 
l o n g w o r d , h u n k break . 

2.4 Examples 
T h e fo l lowing s imple sect ions of c o d e s h o w h o w the l inker a n d loader h a n d l e 
external s y m b o l s . F o r e x a m p l e , 
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I D N T A 
X R E F B I L L Y , J O H N 
X D E F M A R Y 

* T h e n e x t l o n g w o r d r e q u i r e s r e l o c a t i o n 
0 0 0 0 ' 0 0 0 0 0 0 0 8 DC.L F R E D 
0 0 0 4 ' 1 2 3 C OOFF M O V E . B # $ F F , D 1 
0 0 0 8 ' 7 0 0 1 F R E D M O V E Q # 1 , D 0 
* E x t e r n a l e n t r y p o i n t 
0 0 0 A ' 4 E 7 1 M A R Y NOP 
0 0 0 C 4 E B 9 0 0 0 0 0 0 0 0 J S R B I L L Y Cal l e x t e r n a l 
0 0 1 2 ' 2 2 3 9 0 0 0 0 0 0 0 0 M 0 V E . L J O H N . D 1 R e f e r e n c e e x t e r n a l 

E N D 

p r o d u c e s the fo l lowing ob jec t file: 

h u n k u n i t 

0 0 0 0 0 0 0 1 S ize i n l o n g w o r d s 
4 1 0 0 0 0 0 0 N a m e , p a d d e d t o l o n g w o r d 
h u n k c o d e 
0 0 0 0 0 0 0 6 S ize i n l o n g w o r d s 
0 0 0 0 0 0 0 8 1 2 3 C 0 0 F F 7 0 0 1 4 E 7 1 4 E B 9 0 0 0 0 0 0 0 0 2 2 3 9 0 0 0 0 0 0 0 0 
h u n k - r e l o c 3 2 
0 0 0 0 0 0 0 1 N u m b e r i n h u n k 0 
0 0 0 0 0 0 0 0 h u n k 0 
0 0 0 0 0 0 0 0 Offset t o b e r e l o c a t e d 
0 0 0 0 0 0 0 0 Z e r o t o m a r k e n d 
h u n k e x t 
0 1 0 0 0 0 0 1 X D E F , S ize 1 l o n g w o r d 
4 D 4 1 5 2 5 9 M A R Y 
0 0 0 0 0 0 0 A Offset o f d e f i n i t i o n 
8 1 0 0 0 0 0 1 X R E F , S ize 1 l o n g w o r d 
4 A 4 F 4 8 4 E J O H N 
0 0 0 0 0 0 0 1 N u m b e r o f r e f e r e n c e s 
0 0 0 0 0 0 1 4 Offset o f r e f e r e n c e 
8 1 0 0 0 0 0 2 X R E F , S i z e 2 l o n g w o r d s 
4 2 4 9 4 C 4 C B I L L Y 
5 9 0 0 0 0 0 0 ( z e r o s t o p a d ) 
0 0 0 0 0 0 0 1 N u m b e r o f r e f e r e n c e s 
0 0 0 0 0 0 0 E Offset o f r e f e r e n c e 
0 0 0 0 0 0 0 0 E n d o f e x t e r n a l b l o c k 
h u n k e n d 

T h e m a t c h i n g p r o g r a m to this is as fo l lows: 
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I D N T 
X D E F 
X R E F 

B 
B I L L Y , J 0 H N 
M A R Y 

0 0 0 0 ' 2 A 3 C A A A A A A A A 
* E x t e r n a l e n t r y p o i n t 
0 0 0 6 ' 4 E 7 1 
* E x t e r n a l e n t r y p o i n t 
0 0 0 8 ' 7 2 0 1 
*Cal l e x t e r n a l r e f e r e n c e 
0 0 0 A ' 4 E F 9 0 0 0 0 0 0 0 0 

M 0 V E . L # $ A A A A A A A A J D 5 

B I L L Y NOP 

JOHN" M O V E Q # 1 , D 1 

J M P M A R Y 
E N D 

a n d t h e c o r r e s p o n d i n g o u t p u t code w o u l d b e : 

S ize i n l o n g w o r d s 
U n i t n a m e 

h u n k u n i t 
0 0 0 0 0 0 0 1 
4 2 0 0 0 0 0 0 
h u n k c o d e 
0 0 0 0 0 0 0 4 S ize i n l o n g w o r d s 
2 A 3 C A A A A A A A A 4 E 7 1 7 2 0 1 4 E F 9 0 0 0 0 0 0 0 0 
h u n k e x t 

X D E F , S ize 1 l o n g w o r d 
J O H N 
Offset o f d e f i n i t i o n 
X D E F , S i z e 2 l o n g w o r d s 
B I L L Y 
( z e r o s t o p a d ) 
Offset o f d e f i n i t i o n 
X R E F , S ize 1 l o n g w o r d 
M A R Y 
N u m b e r o f r e f e r e n c e s 
Offset o f r e f e r e n c e 
E n d o f e x t e r n a l b l o c k 

0 1 0 0 0 0 0 1 
4 A 4 F 4 8 4 E 
0 0 0 0 0 0 0 8 
0 1 0 0 0 0 0 2 
4 2 4 9 4 C 4 C 
5 9 0 0 0 0 0 0 
0 0 0 0 0 0 0 6 
8 1 0 0 0 0 0 1 
4 D 4 1 5 2 5 9 
0 0 0 0 0 0 0 1 
0 0 0 0 0 0 0 C 
0 0 0 0 0 0 0 0 
h u n k e n d 

O n c e y o u p a s s e d this t h r o u g h the l inker , the load file w o u l d h a v e t h e 
fo l lowing format : 

h u n k h e a d e r 
0 0 0 0 0 0 0 0 No h u n k n a m e 
0 0 0 0 0 0 0 2 S ize o f h u n k t a b l e 
0 0 0 0 0 0 0 0 F i r s t h u n k 
0 0 0 0 0 0 0 1 L a s t h u n k 
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Size of hunk 0 
Size of hunk 1 

00000006 
00000004 
hunk code 
00000006 Size of code in long words 
00000008 123C00FF 70014E71 4EB90000 00062239 00000008 
hunk reloc32 
00000001 
00000000 
00000000 
00000002 
00000001 
00000014 
0000000E 
00000000 
hunk end 
hunk code 
00000004 Size of code in long words 
2A3CAAAA AAAA4E71 72014EF9 0000000A 
hunk reloc32 

Number in hunk 0 
hunk 0 
Offset to be relocated 
Number in hunk 1 
hunk 1 
Offset to be relocated 
Offset to be relocated 
Zero to mark end 

00000001 
00000000 
0000000C 
00000000 
hunk end 

Number in hunk 0 
hunk 0 
Offset to be relocated 
Zero to mark end 

W h e n t h e loader loads this c o d e into m e m o r y , it r eads the h e a d e r b lock a n d 
al locates a h u n k table of two long w o r d s . It t h e n al locates space b y cal l ing a n 
o p e r a t i n g s y s t e m rout ine a n d r e q u e s t i n g t w o areas of s izes 6 a n d 4 l o n g w o r d s 
respect ive ly . A s s u m i n g the t w o areas it r e turned w e r e at locat ions 3000 a n d 
7000 , the h u n k table w o u l d conta in 3000 a n d 7000 . 

T h e loader reads the first h u n k a n d places t h e code at 3000 ; it t h e n h a n d l e s 
re locat ion. T h e first i tem specif ies re locat ion wi th respect to h u n k 0 , so it a d d s 
3000 to the long w o r d at offset 0 convert ing the value stored there f rom 00000008 
to 0 0 0 0 3 0 0 8 . T h e s e c o n d i t e m specif ies re locat ion wi th r e s p e c t to h u n k 1. 
A l t h o u g h this is n o t l o a d e d , w e k n o w that it will b e loaded at locat ion 7000 , so 
this is a d d e d to the va lues s tored at 300E a n d 3014 . N o t e that t h e l inker h a s 
a l ready inser ted the offsets 00000006 a n d 00000008 into the re fe rences in h u n k 
0 so that t h e y refer to t h e correct offset in h u n k 1 for the def ini t ion. T h u s t h e 
long w o r d s speci fy ing t h e external re ferences e n d u p c o n t a i n i n g t h e va lues 
0 0 0 0 7 0 0 6 a n d 0 0 0 0 7 0 0 8 , w h i c h is t h e correct p lace o n c e t h e s e c o n d h u n k is 
l o a d e d . 

In the s a m e w a y , t h e loader loads t h e s e c o n d h u n k into m e m o r y at locat ion 
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7000 a n d the re locat ion informat ion speci f ied alters t h e l o n g w o r d at 7 0 0 C f r o m 
0 0 0 0 0 0 0 A (the of fset of M A R Y in the first h u n k ) to 0 0 0 0 3 0 0 A (the a d d r e s s o f 
M A R Y in m e m o r y ) . 

T h e loader h a n d l e s re ferences to res ident l ibraries in the s a m e w a y , except 
that , after it h a s o p e n e d the l ibrary, it copies the locat ions of the h u n k s 
c o m p r i s i n g the l ibrary into the start of the h u n k table . It t h e n p a t c h e s refer 
e n c e s to t h e res ident l ibrary to refer to the correct p lace b y a d d i n g t h e b a s e of 
the library h u n k s . 



Chapter 3 

AmigaDOS Data Structures 

This c h a p t e r descr ibes A m i g a D O S data s tructures in m e m o r y a n d in fi les. It 
d o e s n o t descr ibe the layout of a disk, w h i c h is descr ibed in C h a p t e r 1. 

3 .1 In t roduct ion 
3 .2 P r o c e s s Data S tructures 
3 . 3 Global Data S tructure 
3 . 3 . 1 Info Subs t ruc ture 
3 .4 M e m o r y Allocat ion 
3 .5 S e g m e n t Lists 
3 . 6 File H a n d l e s 
3 .7 L o c k s 
3 . 8 Packets 
3 . 8 . 1 Packet T y p e s 

3.1 Introduction 
A m i g D O S provides device i n d e p e n d e n t input a n d output . It ach ieves this b y 
creat ing a h a n d l e r process for each device y o u u s e . T h e h a n d l e r p r o c e s s 
accepts a s tandard set of I/O reques t s a n d conver ts t h e s e to device specif ic 
reques t s w h e r e required . All A m i g a D O S cl ients refer to t h e h a n d l e r process 
ra ther t h a n t h e device directly, a l t h o u g h it is poss ible to u s e a device w i t h o u t 
t h e h a n d l e r if this is required . This chapter descr ibes t h e data s t ructures w i t h i n 
A m i g a D O S , inc luding the format of a p r o c e s s , central shared data s t ruc tures , 
a n d the s tructure of h a n d l e r reques t s . 

In addi t ion to n o r m a l A m i g a values s u c h as L O N G a n d A P T R , A m i g a D O S 
u s e s B P T R . B P T R is a B C P L pointer , w h i c h is a po inter to a long w o r d - a l i g n e d 
m e m o r y b lock divided b y 4 . S o , to read a B P T R in C, y o u s imply shift left b y 2 . 
T o create a B P T R , y o u m u s t e i ther u s e m e m o r y obta ined via a call to A l l o c M e m 
or a structure o n y ou r stack w h e n y o u k n o w y o u h a v e only al located long w o r d s 
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o n t h e s tack so far ( the initial s tack is long w o r d a l igned) . Y o u s h o u l d t h e n shift 
th is po inter r ight b y 2 to create the B P T R . 

A m i g a D O S also h a s a B S T R , w h i c h is a B C P L str ing. B S T R cons is t s of a 
B P T R to m e m o r y that conta ins the l e n g t h of t h e str ing in t h e first b y t e , a n d t h e 
bytes w i t h i n the str ing fo l lowing. 

A n u m b e r of re ferences to the Global Vec tor a p p e a r wi th in this chapter . T h e 
Global V e c t o r is a j u m p table u s e d b y B C P L a n d is a p o i n t e r to a s t a n d a r d 
s h a r e d Global Vec tor . S o m e p r o c e s s e s , s u c h as the file h a n d l e r , u s e a pr ivate 
global vec tor . 

T h e inc lude files d o s . h a n d d o s e x t e n s . h conta in C language def ini t ions for 
the fo l lowing s t ructures . T h e .i files for a s s e m b l y l a n g u a g e . 

3.2 Process Data Structures 
T h e s e va lues are created as part of an A m i g a D O S process ; there is a c o m p l e t e 
set for e a c h p r o c e s s . 

A p r o c e s s is a n E x e c t a s k w i t h a n u m b e r of extra data s t ruc tures a p p e n d e d . 
T h e p r o c e s s s tructure consis ts of: 

Exec task s tructure 
Exec m e s s a g e port 
A m i g a D O S p r o c e s s va lues 

T h e p r o c e s s identi f ier A m i g a D O S u s e s internal ly is a p o i n t e r to the Exec 
m e s s a g e por t ( f rom w h i c h the Exec task m a y b e obta ined) . 

A m i g a D O S process va lues are as fo l lows: 

D e s c r i p t i o n 
Array of SegLis ts u s e d b y this p r o c e s s 
Size of process stack in b y t e s 
Global Vec tor for this process 
CLI Task n u m b e r or zero if n o t a C L I 
Pointer to h igh m e m o r y e n d of p r o c e s s s tack 
Value of s e c o n d a r y result f r o m last call 
Lock assoc ia ted wi th current directory 
Current CLI i n p u t s t ream 
C u r r e n t C L I o u t p u t s t r e a m 
C o n s o l e h a n d l e r process for current w i n d o w 
File h a n d l e r process for current drive 
Pointer to addit ional C L I in format ion 
Pointer to p r e v i o u s s tackframe 
Func t ion to b e called w h e n awai t ing m e s s a g e 
Pointer to w i n d o w 

V a l u e F u n c t i o n 
B P T R S e g A r r a y 
L O N G StackSize 
A P T R G l o b V e c 
L O N G T a s k N u m 
B P T R S tackBase 
L O N G IoErr 
B P T R C u r r e n t D i r 
B P T R CIS 
B P T R C O S 
A P T R C o H a n d 
A P T R F i H a n d 
B P T R CLISt ruc t 
A P T R R e t u r n A d d r 
A P T R P k tW ai t 
A P T R W i n d o w P t r 
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T o ident i fy the s e g m e n t s that a particular process u s e s , y o u u s e S e g A r r a y . 
S e g A r r a y is a n array of long w o r d s wi th its size in S e g A r r a y [ 0 ] . O t h e r e l e m e n t s 
are e i ther zero or a B P T R to a SegLis t . Crea teProc creates this array w i t h t h e 
first t w o e l e m e n t s of the array point ing to res ident c o d e a n d the third e l e m e n t 
b e i n g the SegLis t p a s s e d as a r g u m e n t . W h e n a process t e rminates , F r e e M e m is 
u s e d to re turn t h e space for t h e SegArray . 

S tackSize indicates the size of the p r o c e s s s tack, as suppl ied b y t h e u s e r 
w h e n cal l ing Crea teProc . N o t e that the process s tack is n o t the s a m e as t h e 
c o m m a n d stack a CLI u s e s w h e n it calls a p r o g r a m . T h e C L I obta ins its 
c o m m a n d stack jus t b e f o r e it r u n s a p r o g r a m a n d y o u m a y alter t h e size of th is 
stack wi th the S T A C K c o m m a n d . W h e n y o u create a p r o c e s s , A m i g a D O S 
obta ins t h e p r o c e s s s tack a n d s tores t h e s ize in S tackS ize . T h e p o i n t e r to t h e 
s p a c e for t h e p r o c e s s control b lock a n d the stack is also s tored in t h e M e m E n t r y 
f ield of t h e task s t ructure . W h e n the p r o c e s s t e rminates this space is r e t u r n e d 
via a call to F r e e M e m . Y o u can also chain a n y m e m o r y y o u obta in in to this list 
s t ructure so that it, t o o , gets p u t b a c k w h e n the task t e r m i n a t e s . 

If a call to Crea teProc creates the p r o c e s s , G l o b V e c is a po inter to t h e S h a r e d 
Global Vector . H o w e v e r , s o m e internal handler processes u s e a private G l o b V e c . 

T h e v a l u e of T a s k N u m is normal ly zero ; a C L I process s tores t h e smal l 
in teger that ident i f ies the invocat ion of t h e CLI h e r e . 

T h e p o i n t e r S t a c k B a s e points to t h e h i g h - m e m o r y e n d of t h e p r o c e s s s tack . 
Th is is the e n d of the s tack w h e n us ing l a n g u a g e s s u c h as C or A s s e m b l e r ; it is 
the b a s e of t h e stack for l a n g u a g e s s u c h as B C P L . 

T h e va lues of IoErr a n d CurrentDir are those h a n d l e d b y the similarly n a m e d 
A m i g a D O S calls . CIS a n d C O S are the va lues I n p u t a n d O u t p u t re turn a n d 
refer to the file h a n d l e s y o u s h o u l d u s e w h e n r u n n i n g a p r o g r a m u n d e r t h e 
C L I . In o t h e r cases CIS a n d C O S are zero . 

C o H a n d a n d F i H a n d refer to the conso le h a n d l e r for the current w i n d o w a n d 
t h e file h a n d l e r for t h e current device . Y o u u s e t h e s e va lues w h e n a t t e m p t i n g 
to o p e n t h e * device or a file b y a relat ive p a t h n a m e . 

T h e CLISt ruc t pointer is n o n z e r o only for C L I p r o c e s s e s . In this case it refers 
to a fur ther s t ructure t h e CLI u s e s wi th the fo l lowing format : 

V a l u e F u n c t i o n D e s c r i p t i o n 
L O N G R e s u l t 2 V a l u e of IoErr f r o m last c o m m a n d 
B S T R S e t N a m e N a m e of current directory 
B P T R C o m m a n d D i r L o c k assoc ia ted wi th c o m m a n d directory 
L O N G R e t u r n C o d e R e t u r n code f r o m last c o m m a n d 
B S T R C o m m a n d N a m e N a m e of current c o m m a n d 
L O N G Fai lLevel Fail level (set b y F A I L A T ) 
B S T R P r o m p t C u r r e n t p r o m p t (set b y P R O M P T ) 
B P T R S t a n d a r d l n Defaul t ( terminal) C L I i n p u t 
B P T R C u r r e n t l n Current C L I input 
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V a l u e F u n c t i o n 
B S T R C o m m a n d F i l e 
L O N G Interact ive 
L O N G B a c k g r o u n d 
B P T R C u r r e n t O u t 
L O N G Defaul tS tack 
B P T R S t a n d a r d O u t 
B P T R M o d u l e 

D e s c r i p t i o n 
N a m e of E X E C U T E c o m m a n d file 
Boolean ; True if p r o m p t s required 
Boolean ; T r u e if C L I created b y R U N 
Current C L I output 
Stack size to b e obta ined (in long w o r d s ) 
Defaul t ( terminal) C L I o u t p u t 
SegLis t of current ly loaded c o m m a n d 

T h e Exit funct ion u s e s the value of R e t u m A d d r w h i c h p o i n t s to j u s t a b o v e 
the re turn a d d r e s s o n the current ly active stack. If a p r o g r a m exits b y p e r f o r m 
ing an R T S o n an e m p t y stack, t h e n control p a s s e s to the c o d e a d d r e s s p u s h e d 
o n t o t h e s tack b y Crea teProc or b y the C L I . If a p r o g r a m t e r m i n a t e s w i t h a call 
to Exit , t h e n A m i g a D O S u s e s this po inter to extract t h e s a m e r e t u r n a d d r e s s . 

T h e va lue of P k tW ai t is normal ly zero . If it is n o n z e r o , t h e n A m i g a D O S calls 
Pkt Wai t w h e n e v e r a process is a b o u t to g o to s leep to await a s ignal indicat ing 
that a m e s s a g e h a s arr ived. In t h e s a m e w a y as G e t M s g , the func t ion s h o u l d 
re turn a m e s s a g e w h e n o n e is available. Usual ly , y o u u s e this funct ion to filter 
out a n y pr ivate m e s s a g e s arriving at t h e s tandard p r o c e s s m e s s a g e por t that 
are not i n t e n d e d for A m i g a D O S . 

T h e va l u e of W i n d o w P t r is u s e d w h e n A m i g a D O S detec ts a n error that 
n o r m a l l y requires t h e u s e r to take s o m e act ion. E x a m p l e s of t h e s e errors are 
a t t e m p t i n g to wri te to a wri te -protec ted disk , or w h e n the d isk is full . If t h e 
va lue of W i n d o w P t r is - 1 , t h e n the error is re turned to the call ing p r o g r a m as 
an error c o d e f r o m t h e A m i g a D O S call of O p e n , W r i t e , or w h a t e v e r . If t h e 
va lue is z e r o , t h e n A m i g a D O S places a reques t b o x on the W o r k b e n c h s c r e e n 
i n f o r m i n g the u s e r of the error a n d providing the o p p o r t u n i t y to retry the 
opera t ion or to cancel it. If the u s e r selects cance l , t h e n A m i g a D O S r e t u r n s t h e 
error c o d e to the call ing p r o g r a m . If the user se lects re try , o r inser ts a d isk , 
t h e n A m i g a D O S a t tempts the operat ion o n c e m o r e . 

If y o u place a posit ive value into the W i n d o w P t r f ield, t h e n A m i g a D O S takes 
this to b e a po inter to a W i n d o w structure . N o r m a l l y y o u w o u l d p lace t h e 
W i n d o w structure of the w i n d o w y o u are current ly u s i n g h e r e . In this c a s e , 
A m i g a D O S displays t h e error m e s s a g e w i t h i n t h e w i n d o w y o u h a v e spec i f i ed , 
ra ther t h a n us ing the W o r k b e n c h screen. Y o u can a lways leave t h e W i n d o w P t r 
field as z e r o , b u t if y o u are u s i n g a n o t h e r sc reen , t h e n the m e s s a g e s A m i g a D O S 
displays appear o n the W o r k b e n c h screen, possibly obscured b y yo ur o w n screen. 

T h e initial va lue of W i n d o w P t r is inher i ted f r o m t h e process that c reated t h e 
current o n e . If y o u dec ide to alter W i n d o w P t r f r o m w i t h i n a p r o g r a m tha t r u n s 
u n d e r the CLI , t h e n y o u s h o u l d save the original value a n d res tore it w h e n y o u 
f inish; o t h e r w i s e , the C L I process conta ins a W i n d o w P t r that refers to a 
w i n d o w that is n o longer p r e s e n t . 
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3.3 Global Data Structure 
This data s tructure only exists o n c e ; h o w e v e r , all A m i g a D O S p r o c e s s e s u s e it. 
If y o u m a k e a call to O p e n L i b r a r y , y o u can obtain the l ibrary b a s e po inter . T h e 
b a s e of t h e data structure is a posit ive offset f r o m t h e l ibrary b a s e p o i n t e r . T h e 
l ibrary b a s e pointer points to the fo l lowing s tructure : 

L ibrary N o d e s tructure 
A P T R to D O S R o o t N o d e 
A P T R to D O S S h a r e d Global Vec tor 
D O S private register d u m p 

All internal A m i g a D O S calls u s e t h e S h a r e d Global V e c t o r , w h i c h is a j u m p 
table . Y o u s h o u l d n o t normal ly u s e it, except t h r o u g h t h e suppl ied interface 
cal ls , a s it i s l iable to c h a n g e w i t h o u t w a r n i n g . 

T h e R o o t N o d e structure is as fo l lows: 

V a l u e F u n c t i o n 
B P T R TaskTable 
B P T R C L I S e g L i s t 
L O N G D a y s 
L O N G M i n s 
L O N G Ticks 
B P T R R e s t a r t S e g 
B P T R Info 

D e s c r i p t i o n 
Array of C L I p r o c e s s e s current ly r u n n i n g 
SegList for the C L I 
N u m b e r of days in current t ime 
N u m b e r of m i n u t e s in current t ime 
N u m b e r of t icks in current t ime 
SegLis t for the disk val idator p r o c e s s 
Pointer to the Info substructure 

T h e T a s k T a b l e is a n array wi th t h e size of the array s tored in T a s k T a b l e [ 0 ] . 
T h e p r o c e s s i d (in o t h e r w o r d s , t h e M s g P o r t assoc ia ted wi th t h e p r o c e s s ) for 
e a c h C L I is s tored in the array. T h e process id for the C L I wi th T a s k N u m " n " is 
s tored in T a s k T a b l e [ n ] . A n e m p t y slot is filled wi th a zero . T h e c o m m a n d s 
R U N a n d N E W C L I scan t h e T a s k T a b l e to ident i fy t h e next f ree s lot , a n d u s e 
this as the T a s k N u m for the CLI created . 

T h e C L I S e g L i s t is t h e SegLis t for the c o d e of the C L I . R U N a n d N E W C L I u s e 
this va lue to create a n e w ins tance of a CLI . 

T h e r o o t n o d e s tores the current date a n d t ime; normal ly y o u s h o u l d u s e the 
A m i g a D O S f u n c t i o n D a t e S t a m p to re turn a c o n s i s t e n t se t o f va lues . T h e va lues 
D a y s , M i n s , a n d Ticks speci fy the date a n d t ime . T h e va lue of D a y s is t h e 
n u m b e r of days s ince J a n u a r y 1st, 1978. T h e value of M i n s is the n u m b e r of 
m i n u t e s s ince m i d n i g h t . A tick is o n e fiftieth of a s e c o n d , b u t t h e t ime is o n l y 
u p d a t e d o n c e p e r s e c o n d . 

T h e R e s t a r t S e g is t h e SegLis t for t h e c o d e o f t h e disk val idator , w h i c h is a 
p r o c e s s that A m i g a D O S creates w h e n e v e r y o u insert a n e w disk in to a dr ive . 
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3.3.1 Info Substructure 
T o access a fur ther substructure wi th the fo l lowing format , y o u u s e the Info 
po inter . 

V a l u e F u n c t i o n D e s c r i p t i o n 
B P T R M c N a m e N e t w o r k n a m e of this m a c h i n e ; current ly z e r o 
B P T R D e v l n f o Device list 
B P T R Devices Current ly zero 
B P T R H a n d l e r s Current ly zero 
A P T R N e t H a n d N e t w o r k h a n d l e r p r o c e s s id , current ly zero 

M o s t of t h e fields in the Info substructure are e m p t y at the m o m e n t , b u t 
C o m m o d o r e - A m i g a i n t e n d to u s e t h e m for e x p a n d i n g the s y s t e m . 

T h e D e v l n f o s tructure is a l inked list. Y o u u s e it to ident i fy all the device 
n a m e s that A m i g a D O S k n o w s about ; th i s inc ludes A S S I G N e d n a m e s a n d disk 
v o l u m e n a m e s . T h e r e are t w o poss ible formats for t h e list entr ies d e p e n d i n g o n 
w h e t h e r the en t ry refers to a disk v o l u m e or not . For an ent ry descr ib ing a 
device or a directory (via A S S I G N ) the entry is as fo l lows: 

V a l u e F u n c t i o n D e s c r i p t i o n 
B P T R N e x t Pointer to next list en t ry or zero 
L O N G T y p e List en t ry type (device or dir) 
A P T R T a s k H a n d l e r p r o c e s s or z e r o 
B P T R L o c k File s y s t e m lock or zero 
B S T R H a n d l e r File n a m e of h a n d l e r or zero 
L O N G StackSize Stack size for h a n d l e r process 
L O N G Priority Priority for h a n d l e r process 
L O N G Star tup Star tup value to b e p a s s e d to h a n d l e r p r o c e s s 
B P T R SegLis t SegLis t for h a n d l e r p r o c e s s or zero 
B P T R G l o b V e c Global Vec tor for h a n d l e r p r o c e s s or zero 
B S T R N a m e N a m e of device or A S S I G N e d n a m e 

T h e N e x t field l inks all t h e list entr ies together , a n d the n a m e of t h e logical 
device n a m e is h e l d in the N a m e field. 

T h e T y p e field is 0 (dt device) or 1 (dt dir) . Y o u can m a k e a directory entry 
w i t h t h e A S S I G N c o m m a n d . This c o m m a n d al locates a n a m e to a directory that 
y o u can t h e n u s e as a device n a m e . If t h e list en t ry refers to a directory , t h e n 
the T A S K refers to the file s y s t e m p r o c e s s h a n d l i n g that disk , a n d t h e L o c k 
field conta ins a po inter to a lock o n that directory. 

If the list entry refers to a device , t h e n the device m a y or m a y n o t b e 
res ident . If it is res ident , the T a s k identi f ies t h e h a n d l e r p r o c e s s , a n d t h e L o c k 
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is n o r m a l l y zero . If the device is n o t res ident , t h e n the T A S K is zero a n d 
A m i g a D O S u s e s t h e res t of t h e list s t ructure . 

If t h e SegLis t is z e r o , t h e n the c o d e for t h e device is n o t in m e m o r y . T h e 
H a n d l e r f ield is a str ing speci fy ing t h e file conta in ing the c o d e (for e x a m p l e , 
S Y S : L / R A M - H A N D L E R ) . A call to L o a d S e g loads t h e c o d e f r o m t h e file a n d 
inser ts the resul t into the SegLis t f ie ld. 

A M i g a D O S n o w creates a n e w h a n d l e r process w i t h the SegLis t , S tackS ize , 
a n d Pri va lues . T h e n e w process is a B C P L process a n d requires a Globa l 
Vec tor ; this is e i ther t h e value y o u speci f ied in G l o b V e c or a n e w private global 
vec tor if G l o b V e c is zero . 

T h e n e w p r o c e s s is p a s s e d a m e s s a g e c o n t a i n i n g t h e n a m e or ig ina l ly 
spec i f ied , t h e value s tored in S tar tup a n d t h e b a s e of t h e list entry . T h e 
n e w h a n d l e r p r o c e s s m a y t h e n dec ide to pa tch into the T a s k slot t h e p r o c e s s 
id or n o t as required . If t h e Task slot is p a t c h e d , t h e n s u b s e q u e n t refer
e n c e s to t h e d e v i c e n a m e u s e t h e s a m e h a n d l e r task ; th i s is w h a t t h e 
R A M : device d o e s . I f t h e T a s k slot is n o t p a t c h e d , t h e n fur ther r e f e r e n c e s 
to t h e device resul t in n e w p r o c e s s invocat ions ; this is w h a t t h e C O N : device 
d o e s . 

I f the T y p e field within the list entry is equal to 2 (dt vo lume) , t h e n the format 

of the list s t ructure is sl ightly dif ferent . 

V a l u e F u n c t i o n D e s c r i p t i o n 

B P T R N e x t Po inter to n e x t list entry or zero 

L O N G T y p e List entry t y p e (volume) 

A P T R T a s k H a n d l e r process or z e r o 

B P T R L o c k File s y s t e m lock 

L O N G V o l D a y s V o l u m e creat ion date 

L O N G V o l M i n s 

L O N G VolTicks 
B P T R LockLis t List of active locks for this v o l u m e 

L O N G D i s k T y p e T y p e of disk 

L O N G S p a r e N o t u s e d 

B S T R N a m e V o l u m e n a m e 

In this c a s e , the N a m e field is t h e n a m e of t h e v o l u m e , a n d the T a s k field 
refers to t h e h a n d l e r p r o c e s s if t h e v o l u m e is current ly inser ted ; o r to z e r o if t h e 
v o l u m e is n o t inser ted . T o dis t inguish disks wi th the s a m e n a m e , A m i g a D O S 
t i m e s t a m p s the v o l u m e o n creat ion a n d t h e n saves the t i m e s t a m p in the list 
s t ructure . A m i g D O S can therefore c o m p a r e the t i m e s t a m p s of di f ferent vol
u m e s w h e n e v e r n e c e s s a r y . 

If a v o l u m e is n o t current ly i n s e r t e d , t h e n A m i g a D O S s a v e s t h e list o f cur
rent ly act ive locks in the LockLis t f ield. It u s e s t h e D i s k T y p e field to ident i fy 
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t h e t y p e of disk. Current ly , this is a lways an A m i g a D O S disk. T h e disk t y p e 
is u p to four characters p a c k e d into a long w o r d a n d p a d d e d o n t h e r ight 
wi th nul l s . 

3.4 Memory Allocation 
A m i g a D O S obta ins all t h e m e m o r y it al locates b y call ing the A l l o c M e m func
tion p r o v i d e d b y Exec . I n this w a y , A m i g a D O S obta ins s t ructures s u c h as locks 
a n d file h a n d l e s ; it usual ly places t h e m b a c k in the free p o o l b y cal l ing 
F r e e M e m . E a c h m e m o r y s e g m e n t al located b y A m i g a D O S is ident i f ied b y a 
B P T R to t h e s e c o n d long w o r d in t h e s t ructure . T h e first l o n g w o r d a l w a y s 
conta ins t h e l ength of t h e ent ire s e g m e n t in b y t e s . T h u s the s tructure of 
a l located m e m o r y is as fo l lows: 

V a l u e Funct ion Descr ipt ion 
L O N G BlockSize Size of m e m o r y b lock 
L O N G Firs tData First data s e g m e n t , B P T R to b lock po in ts h e r e 

3.5 Segment Lists 

T o obta in a s e g m e n t list, y o u call L o a d S e g . T h e result is a B P T R to a l located 
m e m o r y , s o that t h e l e n g t h of the m e m o r y b l o c k c o n t a i n i n g e a c h list en t ry is 
s tored at -4 f r o m t h e B P T R . This l ength is 8 m o r e t h a n t h e size of t h e s e g m e n t 
list e n t r y , a l lowing for the l ink field a n d the size field itself . 

T h e S e g L i s t is a list l inked t o g e t h e r b y B P T R s a n d t e r m i n a t e d b y z e r o . T h e 
r e m a i n d e r of each s e g m e n t list entry conta ins the c o d e l o a d e d . T h u s t h e f o r m a t 
is 

V a l u e Funct ion Descr ipt ion 
L O N G N e x t S e g B P T R to n e x t s e g m e n t or zero 
L O N G Fi rs tCode First va lue f r o m binary file 

3.6 File Handles 
File h a n d l e s are created b y the A m i g a D O S funct ion O p e n , a n d y o u u s e t h e m 
as a r g u m e n t s to o t h e r func t ions s u c h as R e a d a n d W r i t e . A m i g a D O S r e t u r n s 
t h e m as a B P T R to t h e fol lowing s tructure : 
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V a l u e 
L O N G 
L O N G 
L O N G 
B P T R 
L O N G 
L O N G 
A P T R 
A P T R 
A P T R 
L O N G 
L O N G 

F u n c t i o n 
L ink 
Interact 
P r o c e s s I D 
Buffer 
C h a r P o s 
B u f E n d 
R e a d F u n c 
W r i t e F u n c 
C l o s e F u n c 
A r g l 
A r g 2 

D e s c r i p t i o n 
N o t u s e d 
B o o l e a n , T R U E if interact ive 
Process id of h a n d l e r p r o c e s s 
Buffer for in ternal u s e 
Charac ter pos i t ion for internal u s e 
E n d posi t ion for internal u s e 
F u n c t i o n cal led w h e n buf fer e x h a u s t e d 
Func t ion called w h e n buf fer full 
Func t ion called w h e n h a n d l e c losed 
A r g u m e n t ; d e p e n d s o n file h a n d l e t y p e 
A r g u m e n t ; d e p e n d s o n file h a n d l e t y p e 

M o s t of t h e f ields are only u s e d b y A m i g a D O S internal ly ; normal ly R e a d or 
W r i t e u s e s t h e file h a n d l e to indicate t h e handler process a n d a n y a r g u m e n t s to 
b e p a s s e d . V a l u e s s h o u l d n o t b e al tered wi th in the file h a n d l e b y u s e r p r o 
g r a m s , except that t h e first field m a y b e u s e d to l ink file h a n d l e s into a s ingly 
l inked list. 

Th is descr ipt ion d o e s N O T m a t c h d o s e x t e n s . h or .i . U s e the inc lude file 
in format ion i n s t e a d . 

3.7 Locks 
T h e fil ing s y s t e m extens ive ly u s e s a data s tructure cal led a lock. Th is s t ructure 
serves t w o p u r p o s e s . First , it serves as t h e m e c h a n i s m to o p e n files for mult i 
p le reads or a s ingle wri te . N o t e that obta ining a s h a r e d r e a d lock o n a 
directory d o e s not s top that directory b e i n g u p d a t e d . 

S e c o n d , t h e lock provides a u n i q u e identi f icat ion for a file. A l t h o u g h a 
part icular file m a y b e speci f ied in m a n y w a y s , t h e lock is a s imple h a n d l e o n 
that fi le. T h e lock conta ins the actual disk b lock locat ion of t h e directory or file 
h e a d e r a n d is t h u s a s h o r t h a n d w a y of speci fy ing a part icular file s y s t e m 
ob jec t . T h e s tructure of a lock is as fol lows: 

V a l u e F u n c t i o n D e s c r i p t i o n 
B P T R N e x t L o c k B P T R to next in cha in , e lse zero 
L O N G DiskBlock Block n u m b e r of directory or file h e a d e r 

L O N G A c c e s s T y p e S h a r e d or exclusive access 
A P T R P r o c e s s I D Process id of h a n d l e r task 
B P T R V o l N o d e V o l u m e entry for this lock 

B e c a u s e A m i g a D O S u s e s the N e x t L o c k field to chain locks toge ther , y o u 
s h o u l d n o t alter it. T h e filing s y s t e m fills in DiskBlock field to r e p r e s e n t t h e 
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locat ion o n disk of t h e directory b lock or the file h e a d e r b lock . T h e A c c e s s T y p e 
serves to indicate w h e t h e r this is a s h a r e d read lock, w h e n it h a s the va lue -2 , 
or an exc lus ive wri te lock w h e n it h a s the value - 1 . T h e P r o c e s s I D field 
conta ins a po inter to the h a n d l e r process for the device conta in ing t h e file to 
w h i c h this lock refers . Finally the V o l N o d e field p o i n t s to t h e n o d e in the 
D e v l n f o s tructure that identi f ies t h e v o l u m e to w h i c h this lock re fers . V o l u m e 
entr ies in t h e D e v l n f o s tructure r e m a i n there if a disk is inser ted or if there are 
a n y locks o p e n o n that v o l u m e . 

N o t e that a lock can also b e a zero . T h e special case of lock z e r o indicates 
that the lock refers to t h e root of the initial filing s y s t e m , a n d the F i H a n d field 
w i t h i n t h e p r o c e s s data s tructure g ives the h a n d l e r p r o c e s s . 

3.8 Packets 
Packet p a s s i n g h a n d l e s all c o m m u n i c a t i o n p e r f o r m e d b y A m i g a D O S b e t w e e n 
p r o c e s s e s . A packet is a s tructure built on top of the m e s s a g e - p a s s i n g m e c h a 
n i s m p r o v i d e d b y the Exec kerne l . 

A n Exec m e s s a g e is a s t ructure , descr ibed e l s e w h e r e , that inc ludes a N a m e 
f ield. A m i g a D O S u s e s the field as an A P T R to a n o t h e r sect ion of m e m o r y 
cal led a packet . A packet m u s t b e long w o r d a l igned, a n d h a s the fo l lowing 
genera l s t ructure . 

V a l u e F u n c t i o n D e s c r i p t i o n 
A P T R M s g P t r Pointer b a c k to m e s s a g e s tructure 
A P T R M s g P o r t M e s s a g e por t w h e r e the rep ly s h o u l d b e s e n t 
L O N G P k t T y p e Packet t y p e 
L O N G R e s l First result f ield 
L O N G R e s 2 S e c o n d resul t f ield 
L O N G A r g l A r g u m e n t ; d e p e n d s o n p a c k e t type 
L O N G A r g 2 A r g u m e n t ; d e p e n d s o n packet t y p e 

L O N G A r g N A r g u m e n t ; d e p e n d s o n packet t y p e 

T h e format of a specif ic packet d e p e n d s o n its type ; b u t in all c a s e s , it 
c o n t a i n s a b a c k po inter to t h e M e s s a g e s tructure , t h e M g s P o r t for t h e reply , 
a n d t w o resul t f ields. W h e n A m i g a D O S s e n d s a packet , t h e rep ly port is 
overwri t ten wi th the process identi f ier of t h e s e n d e r so that the p a c k e t c a n b e 
r e t u r n e d . T h u s , w h e n s e n d i n g a packet to a n A m i g a D O S h a n d l e r p r o c e s s , y o u 
m u s t fill in t h e reply M s g P o r t each t ime; o t h e r w i s e , w h e n the p a c k e t r e t u r n s , 
A m i g a D O S h a s overwri t ten the original port . A m i g a D O S mainta ins all o t h e r 
f ie lds except t h e resul t f ields. 

All A m i g a D O S packets are sent to the m e s s a g e port c rea ted as part of a 
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process ; th is m e s s a g e port is init ial ized so that arriving m e s s a g e s cause s ignal 8 
to b e set . A n A m i g a D O S p r o c e s s w h i c h is wai t ing for a m e s s a g e w a i t s for 
s ignal 8 to b e set . W h e n the process w a k e s u p b e c a u s e this e v e n t h a s occurred , 
G e t M s g takes t h e m e s s a g e f r o m the m e s s a g e port a n d extracts t h e packet 
a d d r e s s . If t h e p r o c e s s is a n A m i g a D O S h a n d l e r p r o c e s s , t h e n t h e p a c k e t 
c o n t a i n s a v a l u e in t h e P k t T y p e f ield w h i c h indicates a n ac t ion to b e p e r 
f o r m e d , s u c h as reading s o m e data . T h e a r g u m e n t fields conta in specif ic 
in format ion such as the a d d r e s s a n d size of t h e buf fer w h e r e t h e charac ters 
go-

W h e n t h e h a n d l e r p r o c e s s h a s c o m p l e t e d t h e w o r k required to sat is fy this 

r e q u e s t , t h e packet r e t u r n s to the s e n d e r , u s i n g t h e s a m e m e s s a g e s t ructure . 
B o t h the m e s s a g e s tructure a n d t h e packet s tructure m u s t b e a l located b y t h e 
c l ient a n d m u s t n o t b e deal located b e f o r e t h e reply h a s b e e n rece ived . N o r 
m a l l y A m i g a D O S is cal led b y t h e c l ient to s e n d t h e packe t , s u c h as w h e n a call 
to R e a d is m a d e . H o w e v e r , there are cases w h e n a s y n c h r o n o u s I O is requi red , 
a n d in this case t h e cl ient m a y s e n d packe ts to the h a n d l e r p r o c e s s e s as 
r e q u i r e d . T h e p a c k e t a n d m e s s a g e s t r u c t u r e s m u s t b e a l l o c a t e d , a n d t h e 
p r o c e s s i d f ie ld fi l led in wi th t h e m e s s a g e p o r t w h e r e this p a c k e t m u s t r e t u r n . 
A call to P u t M s g t h e n s e n d s the m e s s a g e to the des t inat ion . N o t e that m a n y 
packe ts m a y b e s e n t out re turn ing to e i ther the s a m e or di f ferent m e s s a g e 
por t s . 

3.8.1 Packet Types 
A m i g a D O S s u p p o r t s the fo l lowing packet t y p e s . N o t all t y p e s are valid to all 
h a n d l e r s , for e x a m p l e a r e n a m e r e q u e s t is o n l y valid to h a n d l e r s s u p p o r t i n g a 
fi l ing s y s t e m . F o r e a c h packet t y p e the a r g u m e n t s a n d resul ts are descr ibed . 
T h e ac tual dec imal c o d e for each t y p e a p p e a r s next to the symbol ic n a m e . In all 
c a s e s , t h e R e s 2 field conta ins addit ional in format ion c o n c e r n i n g an error ( indi
c a t e d b y a z e r o v a l u e for R e s l in m o s t cases ) . T o obta in this addi t ional 
i n f o r m a t i o n , y o u can call IoErr w h e n m a k i n g a s tandard A m i g a D O S call. 

Open Old File 
Type LONG Action.PindInput (1005) 
Argl BPTR FileHandle 
Arg2 BPTR Lock 
Arg3 BSTR Name 

Resl LONG Boolean 

A t t e m p t s to o p e n an exist ing file for input or o u t p u t (see the funct ion O p e n 
in C h a p t e r 2 , " C a l l i n g A m i g a D O S , " o f t h e AmigaDOS Developer's Manual in th is 
b o o k for fur ther details o n o p e n i n g fi les for I /O) . T o obtain t h e value of lock , 
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you call DeviceProc to obtain the handler Processld and then IoErr which 
returns the lock. Alternatively the lock and Processld can be obtained directly 
from the Devlnfo structure. Note that the lock refers to the directory owning 
the file, not to the file itself. 

The caller must allocate and initialize FileHandle. This is done by clearing all 
fields to zero except for the CharPos and BufEnd fields which should be set to 
-1. The ProcessID field within the FileHandle must be set to the process id of 
the handler process. 

The result is zero if the call failed, in which case the Res2 field provides more 
information on the failure and the FileHandle should be released. 

Open New File 
Type LONG Action. FindOutput (1006) 
Argl BPTR FileHandle 
Arg2 BPTR Lock 
Arg3 BSTR Name 

Resl LONG Boolean 

Arguments as for previous entry. 

Read 
Type LONG Action.Read (82 ) 
Argl BPTR FileHandle Argl 
Arg2 APTR Buffer 
Arg3 LONG Length 

Resl LONG Actual Length 

To read from a file handle, the process id is extracted from the ProcessID 
field of the file handle, and the Argl field from the handle is placed in the Argl 
field of the packet. The buffer address and length are then placed in the other 
two argument fields. The result indicates the number of characters read—see 
the function Read for more details. An error is indicated by returning -1 
whereupon the Res2 field contains more information. 

Write 
Type LONG Action.Write (87 ) 
Argl BPTR FileHandle Argl 
Arg2 APTR Buffer 
Arg3 LONG Length 

Resl LONG Actual Length 
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The arguments are the same as those for Read. See the Write function for 
details of the result field. 

Close 
Type LONG Action.End (1007) 

Argl BPTR FileHandle Argl 

Resl LONG TRUE 
You use this packet type to close an open file handle. The process id of the 

handler is obtained from the file handle. The function normally returns TRUE. 
After a file handle has been closed, the space associated with it should be 
returned to the free pool. 

Seek 
Type LONG Actlon.Seek (1008) 

Argl BPTR FlleHandle Argl 
Arg2 LONG Position 
Arg3 LONG Mode 

Resl LONG OldPosition 

This packet type corresponds to the SEEK call. It returns to the old position, 
or -1 if an error occurs. The process id is obtained from the file handle. 

WaitChar 
Type LONG Action.WaitChar ( 2 0 ) 

Argl LONG Timeout 

Resl LONG Boolean 

This packet type implements the WaitForChar function. You must send the 
packet to a console handler process, with the timeout required in Argl. The 
packet returns when either a character is waiting to be read, or when the 
timeout expires. If the result is TRUE, then at least one character may be 
obtained by a subsequent READ. 

ExamineObj ect 
Type LONG Action.ExamineObject ( 2 3 ) 
Argl BPTR Lock 
Arg2 BPTR FilelnfoBlock 
Resl LONG Boolean 
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This packet type implements the Examine function. It extracts the process id 
of the handler from the ProcessID field of the lock. If the lock is zero, then it 
uses the default file handler, which is kept in the FiHand field of the process. 
The result is zero if it fails, with more information in Res2. The FilelnfoBlock 
returns with the name and comment fields as BSTRs. 

ExamineNext 
Type LONG Action.ExamineNext ( 2 4 ) 
Argl BPTR Lock 
Arg2 BPTR FilelnfoBlock 
Resl LONG Boolean 

This call implements the ExNext function, and the arguments are similar to 
those for Examine above. Note that the BSTR representing the filename must 
not be disturbed between calls of ExamineObject and different calls to 
ExamineNext, as it uses the name as a place saver within the directory being 
examined. 

Disklnfo 
Type LONG Action.DiskInfo (25 ) 

Argl BPTR InfoData 

Resl LONG TRUE 

This implements the Info function. A suitable lock on the device would 
normally obtain the process id for the handler. This packet can also be sent to a 
console handler process, in which case the Volume field in the InfoData 
contains the window pointer for the window opened on your behalf by the 
console handler. 

Parent 
Type LONG Action.Parent ( 2 9 ) 

Argl BPTR Lock 

Resl LONG ParentLock 

This packet returns a lock representing the parent of the specified lock, as 
provided by the ParentDir function call. Again it must obtain the process id of 
the handler from the lock, or from the FiHand field of the current process if the 
lock is zero. 
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DeleteObject 
Type LONG Action.DeleteObject (16 ) 
Argl BPTR Lock 
Arg2 BSTR Name 

Resl LONG Boolean 

This packet type implements the Delete function. It must obtain the 
lock from a call to IoErr() immediately following a successful call to Device
Proc which returns the process id. The lock actually refers to the directory 
owning the object to be deleted, as in the Open New and Open Old 
requests. 

CreateDir 
Type LONG Action.CreateDir (22 ) 
Argl BPTR Lock 
Arg2 BSTR Name 

Resl BPTR Lock 

This packet type implements the CreateDir function. Arguments are the 
same as for DeleteObject. The result is zero or a lock representing the new 
directory. 

LocateObject 
Type LONG Action.LocateObject ( 8 ) 
Argl BPTR Lock 
Arg2 BSTR Name 
Arg3 LONG Mode 
Resl BPTR Lock 

This implements the lock function and returns the lock or zero. Arguments 
as for CreateDir with the addition of the Mode as Arg3. Mode refers to the type 
of lock, shared or exclusive. 

CopyDir 
Type LONG Action.CopyDir (19 ) 

Argl BPTR Lock 

Resl BPTR Lock 
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This implements the DupLock function. If the lock requiring duplication is 
zero, then the duplicate is zero. Otherwise, the process id is extracted from the 
lock and this packet type sent. The result is the new lock or zero if an error was 
detected. 

FreeLock 
Type LONG Action.FreeLock (15 ) 

Argl BPTR Lock 

Resl LONG Boolean 

This call implements the UnLock function. It obtains the process id from the 
lock. Note that freeing the zero lock takes no action. 

SetProtect 
Type LONG Action.SetProtect ( 2 1 ) 

Argl Not used 
Arg2 BPTR Lock 
Arg3 BSTR Name 
Arg4 LONG Mask 

Resl LONG Boolean 

This implements the SetProtection function. The lock is a lock on the owning 
directory obtained from DeviceProc as described for DeleteObject above. The 
least significant four bits of "Mask" represent Read, Write, Execute, and Delete 
in that order. Delete is bit zero. 

SetComxnent 
Type LONG Action.SetComment ( 2 8 ) 
Argl Not used 
Arg2 BPTR Lock 
Arg3 BSTR Name 
Arg4 BSTR Comment 

Resl LONG Boolean 

This implements the SetComment function. Arguments as for SetProtect 
above, except that Arg4 is a BSTR representing the comment. 
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RenameObject 
Type LONG Action.RenameObject (17 ) 
Argl BPTR FromLock 
Arg2 BPTR FromName 
Arg3 BPTR ToLock 
Arg4 BPTR ToName 

Resl LONG Boolean 

This implements the Rename function. It must contain an owning directory 
lock and a name for both the source and the destination. The owning directories 
are obtained from DeviceProc as mentioned under the entry for the DeleteObject. 

Inhibit 
Type LONG Action.Inhibit ( 3 1 ) 

Argl LONG Boolean 

Resl LONG Boolean 
This packet type implements a filing system operation that is not available as 

an AmigaDOS call. The packet contains a Boolean value indicating whether 
the filing system is to be stopped from attempting to verify any new disks 
placed into the drive handled by that handler process. If the Boolean is 
true, then you may swap disks without the filesystem process attempting to 
verify the disk. While disk change events are inhibited, the disk type is 
marked as "Not a DOS disk" so that other processes are prevented from 
looking at the disk. 

If the Boolean is false, then the file system reverts to normal after having 
verified the current disk in the drive. 

This request is useful if you wish to write a program such as DISKCOPY 
where there is much swapping of disks that may have a half completed 
structure. If you use this packet request then you can avoid having error messages 
from the disk validator while it attempts to scan a half completed disk. 

RenameDisk 
Type LONG Action.RenameDisk ( 9 ) 

Argl BFTR NewName 

Resl BPTR Boolean 
Again, this implements an operation not normally available through a func

tion call. The single argument indicates the new name required for the disk 
currently mounted in the drive handled by the filesystem process where the 
packet is sent. The volume name is altered both in memory and on the disk. 



Chapter 4 

AmigaDOS Additional 
Information for the Advanced 
Developer 

This chapter describes certain topics which are likely to be of interest to the 
advanced developer who may wish to create new devices to be added to the 
Amiga or who wish their code to run with Amiga computers which have been 
expanded beyond a 512K memory size. 

The following topics are covered here: 

Overlay Hunk Description 
for developers putting together large programs 

ATOM utility 
works on a new binary file format to change allow developer to set the 
appropriate load bits. Assures that program code and data that must be 
resident in CHIP memory (the lowest 512K of the system) for the program 
to function will indeed be placed there by AmigaDOS when it is loaded. 
Otherwise the program code may not work on an extended memory 
machine. 

Linking in a new DISK-device to AmigaDOS 
lets a developer add a hard disk or disk-like device as a name-addressable 
part of the filing system. 

Linking in a new non-disk-device to AmigaDOS 
lets a developer add such things as additional serial ports, parallel ports, 
graphics tablets, RAM-disks or what-have-you to AmigaDOS (non filing 
system related). 

Using AmigaDOS without using Intuition 
for developers who may prefer to install and use their own screen han
dling in place of that provided by Intuition. 
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Hunk Overlay Table—Overview 
When overlays are used, the linker basically produces one very large file 
containing all of the object modules as hunks of relocatable code. The hunk 
overlay table contains a data structure that describes the hunks and their 
relationship to each other. 

When you are designing a program to use overlays, you must keep in mind 
how the overlay manager (also called the overlay supervisor) handles the 
interaction between the various segments of the file. What you must do, 
basically, is build a tree that reflects the relationships between the various code 
modules that are a part of the overall program and tell the linker how this tree 
should be constructed. 

The hunk overlay table is generated as a set of 8 long words, each describ
ing a particular overlay node that is part of the overall file. Each 8 long word 
entry is comprised of the following data: 

HUNK OVERLAY SYMBOL TABLE-ENTRY DATA STRUCTURE: 
long seekOffset; /* where in the file to find this node */ 
long dummyl; /* a value of 0 . . . compatibility item */ 
long dummy2; /* a value of 0 . . . compatibility item */ 
long level; /* level in the tree */ 
long ordinate; /* item number at that level */ 
long firstHunk; /* hunk number of the first hunk containing 

* this node. */ 
long symbolHunk; /* the hunk number in which this symbol is 

* located */ 
long symbolOffsetX; /* (offset + 4 ) , where offset is the offset 

* within the symbol hunk at which this 
* symbol's entry is located. */ 

Each of these items is explained further in the sections that follow. 

Designing an Overlay Tree 
Let's say that you have, for example, the files main, a, b, c, d, e, f, g, h, i, and j, 
and that main can call a,b,c, and d and that each of these files can call main. 
Additionally let's say that routine e can be called from a,b,c,d, or main, but has 
no relationship to routine f. Thus, if a routine in e is to be run, then a,b,c, and 
d need to be memory-resident as well. Routine f is like e; that is, it needs 
nothing in e to be present, but can be called from a, b, c, or d. This means that 
the overlay manager can share the memory space between routines e and f, 
since neither need ever be memory-coresident with the other in order to run. 

If you consider routine g to share the same space as the combination of a,b,c, 
and d and routines h,i, and j sharing the same space, you have the basis for 
constructing the overlay tree for this program structure: 
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main (root level of the tree) 

a,b,c,d (1,1) g (1,2). 

e (2,1) f(2,2) h(2,l) i(2,2) )(2,3) 
Not only have we drawn the tree, but we have labeled its branches to match 

the hunk overlay (level, ordinate) numbers that are found in the hunk overlay 
table that matches the nodes to which they are assigned. 

From the description above, you can see that if main is to call any routine in 
program segment a-d, then all of those segments should be resident in mem
ory at the same time. Thus they have all been assigned to a single node by the 
linker. While a-d are resident, if you call routines in e, the linker will automati
cally load routine e from disk, and reinitialize the module (each time it is again 
brought in), so that its subroutines will be available to be run. If any segment 
a-d calls a routine in f, the linker replaces e with the contents of f and 
initializes it. Thus a-d are at level 1 in the overlay tree, and routines e and f are 
at level 2, requiring that a-d be loaded before e or f can be accessed and loaded 
for execution. 

Note: A routine can only perform calls to routines in other nodes which 
either are currently memory resident (the ancestors of the node in which the 
routine now in use is located), or a routine in a direct child node. That is, main 
cannot call e directly, but e can call routines in main since main is an ancestor. 

Note also that within each branch of each subnode, the ordinate numbers 
begin again withi number 1 for a given level. 

Describing the Tree 
You create the tree by telling the overlay linker about its structure. The 
numerical values, similar to those noted in the figure above, are assigned 
sequentially by the linker itself and appear in the hunk node table. Here is the 
sequence of overlay link statements that cause the figure above to be built: 

OVERLAY 
a,b,c,d 

This description tells the linker that a,b,c,d are part of a single node at a 
given level (in this case level 1), and the asterisk in front of e and f each say 
that these are one each on the next level down from a-d, and accessible only 
through a-d or anything closer toward the root of the tree. The name g has no 
asterisk, so it is considered on the same level as a-d, telling the linker that 

g 
*h 
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either a-d or g will be memory-resident, but not both simultaneously. Names 
h,i, and j are shown to be related to g, one level down. 

The above paragraphs have explained the origin of the hunk node level and 
the hunk ordinate in the hunk overlay symbol table. 

Seek Offset Amount 
The first value for each node in the overlay table is the seek offset. As 

specified earlier, the overlay linker builds a large single file containing all of the 
overlay nodes. The seek offset number is that value that can be given to the 
seek(file, byte offset) routine to point to the first byte of the hunk header of a 
node. 

initialHunk 
The initialHunk value in the overlay symbol table is used by the overlay 

manager when unloading a node. It specifies the initial hunk that must have 
been loaded in order to have loaded the node that contains this symbol. When 
a routine is called at a different level and ordinate (unless it is a direct, next 
level, child of the current node), it will become necessary to free the memory 
utilized by invalid hunks, so as to make room to overlay with the hunk(s) 
containing the desired symbol. 

SymbolHunk and SymbolOffsetX 
These table entries for the symbols are used by the overlay manager to 

actually locate the entry point once it has either determined it is already loaded 
or has loaded it. The symbolHunk shows in which hunk to locate the symbol. 
SymbolOffsetX-4 shows the offset from the start of that hunk at which the 
entry point is actually located. 

ATOM: (Alink Temporary Object Modifier) 
This document describes the ATOM utility, including its development history, 
the manner in which it has been implemented, and alternatives to its use. 

The "problem": 
Programmers need/want to be able to specify that parts of their program go 
into "chip" memory (the first 512K) so that the custom chips can access it. 
They also need/want to treat this data just like any other data in their program 
and therefore have it link and load normally. 

Previous Solutions 
The recommended way of dealing with this was to do an AllocMem with the 
chip memory bit set and copy data from where it was loaded ("fast" memory) 
to where it belonged (chip memory), then use pointers to get to it. This 
involved having two copies of your data in memory, the first loaded with your 
program, the second copied into the first 512K of memory. 

The other "solution" is to have the program not run in machines with more 
than 512K. This should quickly become an unacceptable solution. 
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The ATOM Solution 
1. Compile or assemble normally. 
2. Pass the object code through a post- (or pre-) processor called "ATOM". 

ATOM will interact with the user and the object file(s). It will flag the 
desired hunks (or all hunks) as "for chip memory" by changing the hunk 
type. 

3. The linker will now take nine (9) hunk types instead of 3. The old types 
were hunk code, hunk data, and hunk_bss. The new ones will be: 

hunk code chip = hunk code + bit 30 set 
hunk code fast = hunk code + bit 31 set 
hunk data chip = hunk data + bit 30 set 
hunk data fast = hunk data + bit 31 set 
hunk bss chip = hunk bss 4- bit 30 set 
hunk bss fast = hunk bss + bit 31 set 

The linker will pass all hunk types through to the LOADER (coagulating if 
necessary). The LOADER uses the hunk header information when loading. 

You will recall from the information provided in the linker documentation 
that CODE hunks contain executable (68000) machine language, DATA 
hunks contain initialized data (constants, . . .) and BSS hunks contain 
unintialized data (arrays, variable declarations, . . .). 

4. The LOADER will load according to information from step 3 above. Hunks 
will go into the designated memory type. 

5. Old versions of the LOADER will interpret the new hunk types as VERY 
large hunk and not load (error 103, not enough memory). 

Future Solutions 
The assembler and Lattice "C" may be changed to generate the new hunk 
types under programmer control. 

How the Bits Work 
The hunk size is a word containing the number of words in the hunk. There
fore, for the foreseeable future, including 32-bit address space machines, the 
upper 2 bits are unused. The bits have been redefined as follows: 
I Bit31 MEMF FAST 
| j Bit30 MEMF—CHIP 
0 0 If neither bit is set, then get whatever memory is available; this is 

"backward" compatible. Preference is given to "Fast" memory. 
1 0 Loader must get FAST memory, or fail. 
0 1 Loader must get CHIP memory, or fail. 
1 1 If Bit31 and Bit30 are both set, then there is extra information 

available following this long word. This is reserved for future ex
pansion, as needed. It is not currently used. 
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Perceived Impact 
Old programs, programs that have not been compiled or assembled with the 
new options, and programs that have not been run through ATOM will run (or 
not run) as well as ever. This includes crashing in extended memory, if poorly 
programmed. The "previous solutions" mentioned at the beginning of this 
chapter still hold. 

Program development and test on a 512K machine could follow EXACTLY 
the same loop you have now—edit, compile, link, execute, test, edit, . . . 
UNTIL you are about to release. Then you edit, compile, ATOM, Alink, add 
external memory (>512K) and test. This works well for all three environments 
(Amiga, IBM, and Sun). 

For native (Amiga) development on a >512K machine you may want to 
ATOM the few required object files so you can both run your linked program 
in an extended memory machine and take advantage of a large RAM: disk. The 
development cycle then becomes: edit, compile, optionally ATOM (if this code 
or data contains items needed by the blitter), link, exteute, test, edit. . . . 

"New programs" will not load in a VI.0 Kickstart environment. The result 
will be error 103 (not enough memory). 

Old (VI.0 and before) versions of dumpobj and OMD will not work on files 
after ATOM has been run on them. 

Working Environment 
To get all of this to work together you need Release 1.1 compatible copies of: 
ATOM (Version 1.0 or later) 
Alink (Version 3.30 or later) 
Kickstart (Release 1.1 or later) for DOS LOADER. 
DumpObj (Version 2.1) Needed if you wish to examine programs modified by 

ATOM. 

ATOM Command Line Syntax 
The command line syntax is: 

ATOM <infile> <outfile> [-1] 

or 

ATOM <inffle> <outfile> [-C[CtDlB]] [-F[CtDB]] [ -P[CIDIB]] 

Where: 

<infile> Represents an object file, just compiled, assembled or ATOMed 
(Yes, you can re-ATOM an object file). 

<outfile> The destination for the converted file. 
-C Change memory to CHIP 
-F Change memory to FAST 
-P Change memory to "Public". (Any type of memory available.) 
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C 
D 
B 

Change CODE hunks 
Change DATA hunks 
Change BSS hunks 

Command Line Examples 
Example #1 
In most cases there is no need to place CODE hunks in chip memory. Some
times DATA and BSS hunks do need to be placed in chip memory; therefore 
the following is a fairly common usage of ATOM. To cause all Code hunks to 
go into Public RAM, Data and BSS hunks to go into chip RAM type: 

ATOM infile.obj outfile.obj -pc -cdb 

Example # 2 
To cause all the hunks in object file to be loaded into chip memory type: 

ATOM infile.obj outfile.obj -c 

Example # 3 
To set all data hunks to load into chip memory type: 

atom myfile.o myfile.set.o -cd 

Example # 4 
This is an interactive example. User input is in lower case, computer output is 
in upper case. In this example the code hunk is set to "Fast", the data hunk is 
set to "Chip". There were no BSS hunks. Note that help was requested in the 
beginning. 

2 > atom from.o from.set -i 
AMIGA OBJECT MODIFIER VI.0 
UNIT NAME FROM 
HUNK NAME NONE 
HUNK TYPE CODE {Note: code hunk} 
MEMORY ALLOCATION PUBLIC 
DISPLAY SYMBOLS [Y/N] y 

base.. 
xcovf. 

_CXD22.. 
printf. 
main... 

MEMORY TYPE? [FlclP] ? {Note: request for help} 
Please enter F for fast f 

C for Chip 
P for Public 
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Q to quit 

W to windup 

N for Next hunk 
MEMORY TYPE? [FfclP] f 
UNIT NAME 0000 
HUNKNAME NONE 
HUNK TYPE DATA 
MEMORY ALLOCATION PUBLIC 
DISPLAY SYMBOLS? [Y/N] n 
MEMORY TYPE? [FfolP] c 
UNIT NAME 0000 
HUNKNAME NONE 
HUNK TYPE BSS 
MEMORY ALLOCATION PUBLIC 
DISPLAY SYMBOLS? [Y/N] y 
MEMORY TYPE? [FiClP] p 
2 > _ 

Error Messages 
Error Bad Args: 

a) An option does not start with a "-" 
b) wrong number of parameters 
c) "-" not followed by I, C, F, or P. 
d) -x supplied in addition to -I, etc. 

Error Bad infile: 
File not found. 

Error Bad Outfile: 
File cannot be created. 

Error Bad Type # # : 
ATOM has detected a hunk type that it does not recognize. The object file 
may be corrupt. 

Error empty input: 
Input file does not contain any data. 

Error ReadExternals: 
External reference or definition if of an undefined type. Object file may be 
corrupt. 

Error premature end of file: 
An end of file condition (out of data) was detected while ATOM was still 
expecting input. Object file may be corrupt. 

{cancels the operation, no output file is 
created} 
{does not change the rest of the file, 
just passes it through} 
{skip this hunk, show next} 

{Note: data hunk} 
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Error This utility can only be used on files that have NOT been passed through 
ALINK: 

The input file you specified has already been processed by the linker. 
External symbols have been removed and hunks coagulated. You need to 
run ATOM on the object files produced by the C compiler or Macro 
Assembler BEFORE they are linked. 

Creating a New Device to Run Under AmigaDOS 
This section provides information about adding devices that are NOT part of 
the DOS filing system. The next section provides information about adding 
file-system-related devices (hard disks, floppy disks)—that is, devices that DOS 
can use to read and write files with their associated directories. 

You would want to use this information to add a new device such as a new 
serial port or a new parallel port. In this case you may be creating a device 
named "SER2:" which is to act just like "SER:" as far as DOS is concerned. 

There are two steps involved here. First, you must create a suitable device, a 
process that is not addressed here. 

Note: The code for creating a skeleton disk-resident device is contained in 
the Amiga ROM Kernel Manual. 

Second, you must make this new device available as an AmigaDOS device. 
This process involves writing a suitable device handler (see ROM Kernel Man
ual) and installing it into the AmigaDOS structures. 

This installation is handled by creating a suitable device-node structure for 
your new device. This is similar to creating a Devlnfo slot for a new disk 
device, except that the startup argument can be anything you want. The 
Segment list slot is zero, and the file name of your disk-resident device handler 
is placed in the Filename slot. 

0 Next 
0 dt device 
0 Task (or process id—see below) 
0 Lock 
BSTR Filename of handler code 
NNN Stacksize required 
NN Priority required 
XXX Startup information 
0 SegList (nonzero if you load the code) 
0 Global vector required 
BSTR Device Name 

The device handler is the interface between your device and an application 
program. This is normally written in BCPL, and the AmigaDOS kernel will 
attempt to load the code of the handler and create a new process for it when it 
is first referenced. This is handled automatically when the kernel notices that 
the Task field in the Devlnfo structure is zero. If the code is already loaded, the 
code segment pointer is placed in the SegList field. If this field is zero, the 
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kernel loads the code from the filename given in the Filename field and 
updates the SegList field. 

If you want this automatic loading and process initialization to work, you 
must create a code module, which is written in BCPL or is written in assembler 
to look like a BCPL module. This ensures that the dynamic linking used by the 
kernel will work correctly. 

If you are writing in assembler, the format of the code section must be as 
shown below. Note that you may use DATA and BSS sections, but each section 
must have the same format as described here. 

StartModule DC.L (EndModule-StartModule)/4 Size of module in 1 words 
EntryPoint 

(your code) 
CNOP 0,4 Align to lword boundary 
DC.L 0 End marker 
DC.L 1 Define Global 1 
DC.L EntryPoint-StartModule Offset of entry point 
DC.L 1 Highest global used 
END 

In assembler, you will be started with register Dl holding a BCPL pointer to 
the initial packet passed from the kernel. 

If you are writing in BCPL, a skeleton routine will appear as follows. The 
main job of the device handler is to convert Open, Read, Write, and Close 
requests into the device read and write requests. Other packet types are 
marked as an error. 

"Include files containing useful constants" 

GET "LIBHDR" 
GET "IOHDR" 
GET "MANHDR" 
GET "EXECHDR" 

This is a handler for a skeleton Task. 
When the task is created, the parameter packet contains the following: 
parm.pkt!pkt.argl = BPTR to BCPL string of device name, (i.e., "SKEL:") 
parm.pkt!pkt.arg2 = extra info (if needed) 
parm.pkt!pkt.arg3 = BPTR to device info node 

MANIFEST 
$( 
IO.blocksize = 30 (size of devices IO blocks) 
* ) 
LET start (parm.pkt) BE 
$( 
LET extratnfo = parm.pkt!pkt.arg2 
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LET read.pkt 
LET write.pkt 
LET openstring 

0 
0 

parm.pktlpkt.argl 
VEC pkt.resl 
VEC pkt.resl 
VEC IO.blocksize 
VEC IO.blocksize 
FALSE 
"serial.device*XOO" 
FALSE (flag to show whether device has been "opened" 
with act.findinput or act.findoutput). 
parm.pkt!pkt.arg3 

LET inpkt 
LET outpkt 
LETIOB 
LETIOBO 
LET error 
LET devname 
LET open 

LET node 
(Zero the block first so that we can see what goes into it when we call 
Opendevice.) 

FOR i = 0 TO IO.blocksize DO IOBIi : = 0 
IF OpenDevice ( IOB, devname, 0, 0 ) = 0 THEN error : = TRUE 
IF error THEN 
$( returnpkt (parm.pkt,FALSE,error,objectinuse) 

return 
$) 

(Copy all the necessary info to the Output buffer too.) 
FOR i = 0 TO IO.blocksize DO IOBOli : = I0B!i 
outpktlpkt.type : = act.write 
inpktlpkt.type : = act.read 
nodeldev.task : = taskid() (Insert process id into device node.) 
(Finished with parameter packet . . . send back. . . .) 
returnpkt (parm.pkt, TRUE ) 
(This is the main repeat loop waiting for an event.) 
$( LET p = taskwait ( ) 
SWITCHON plpkt.type INTO $( 
CASE act.fmdinput: 
CASE act.findoutput: 
$( LET scb = p!pkt.argl 

(Open.) 

open : = TRUE 
scblscbld : = TRUE 
returnpkt (p,TRUE) 

(Interactive.) 

LOOP 
f ) 
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CASE act.end: (C! 
nodeldev.task : = 0 (Ri 
open : = FALSE 
returnpkt (p,TRTJE) 
LOOP 

(Close.) 
(Remove process id from device node.) 

CASE act.read: 
inpkt: = p 
handle.return (IOBO,read.pkt) 
LOOP 

(Read request returning.) 

CASE act.write: 
outpkt: = p 
handle.return(IOBO,write.pkt) 
LOOP 

(Write request returning.) 

CASE 'R': (A r 
read.pkt: = p 
handle.request(IOB,IOC.read,p,inpkt) 
inpkt : = 0 
LOOP 

(A read request.) 

CASE 'W: (A write request.) 
write.pkt : = p 
handle.request(IOBO,IOC.write,p,outpkt) 
outpkt : = 0 
LOOP 

DEFAULT: 
UNLESS open DO nodeldev.task : = 0 (Remove process id unless open.) 

$) REPEAT/WHILE open I outpkt = 0 I Inpkt = 0 
Termination 
CloseDevice( IOB ) 

(Handle an IO request. Passed command, transmission packet (tp) and 
request packet (rp). rp contains buffer and length in arg2/3.) AND handle, 
request (IOB, command rp, tp ) BE 
LET buff = rp!pkt.arg2 
LET len = rp!pkt.arg3 
SetIO( IOB, command, ?, rp!pkt.arg3, 0 ) 
putlong ( IOB, IO.data, buff ) 
SendIO(IOB, tp ) 
Handle a returning IO request. The user request packet is passed as p, and must 
be returned with success/failure message. AND handle.return (IOB, p ) BE 
$( 
LET errcode = IOB O.error 
LET len = getlong( IOB, IO.actual ) 

$) 
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TEST errcode = 0 THEN (No error.) 
returnpkt(p, len ) 

ELSE 
returnpkt(p, —1, errcode ) 

If you wish to write your device handler in C, you cannot use the automatic 
load and process creation provided by the kernel. In this case, you must load 
the code yourself and use a call to CreateProc to create a process. The result 
from this call should be stored in the Task field of the Devlnfo structure. You 
must then send a message to the new process to get it started. This message 
might contain such things as the unit number of the device involved. The 
handler process should then wait for Open, Read, Write, and Close calls and 
handle them as described in the example above. C code does not need to insert 
the process id into the device node because this is done when code is loaded, 
as described above. 

Making New Disk Devices 
To create a new disk device, you must construct a new device node as 
described in Section 3.3 .1 of the AmigaDOS Technical Reference Manual. You 
must also write a device driver for the new disk device. 

A device driver for a new disk device must mimic the calls that are per
formed by the trackdisk device (described in the Amiga ROM Kernel Manual). It 
must include the ability to respond to commands such as Read, Write, Seek, and 
return status information in the same way as described for the trackdisk driver. 

For the following description, note that most pointers are of the type BPTR (as 
described earlier in the AmigaDOS Technical Reference Manual), a machine pointer 
to some long word-aligned memory location (such as returned by AllocMem) 
shifted right by two. 

Construct the new node with the following fields: 
0 Next 
0 dt device 
0 Task 
0 Lock 
0 Handler 
210 Stacksize 
10 Priority 
BPTR to startup info 
Seglist 
0 Global vector 
BSTR to name 

The BSTR to a name is a BCPL pointer to the name of your new device (such 
as HDO:) represented as the length of the string in the first byte, and the 
characters following. 

The Seglist must be the segment list of the filing system task. To obtain 
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this, you must access a field in the process base of one of the filing system 
tasks. 

The code as follows can be used for this purpose: 
TTBYTE *port; 

port = DeviceProc( "DFO:"); /* Returns msg port of 
filesystem task */ 

task = (struct Task *) (port-sizeof(struct Task); /* Task structure is 
below port */ 

list = ( task.pr Seglist ) /* make machine ptr 
from SegArray */ 

segl = list[3]; /* Third element in 
SegArray is filesystem 
seglist */ 

Next, you must set up the startup info (again, remember to use BPTRs 
where needed). This info consists of a BPTR to three long words which 
contain: 
• Unit number (do not use unit zero) 
• Device driver name, stored as a BPTR to the device driver name which 

must be terminated by a null byte which is included in the count (e.g., 
4/'H7'D7'070) BPTR to disk information 
The disk size information contains the following long word fields: 

11 Size of table 
128 Disk block size in long words (assuming 512-byte 

blocksize) 
0 Sector origin (i.e., first sector is sector zero) 
Number of surfaces (e.g., 2 for floppy disk) 
1 Number of sectors per black 
Number of blocks (e.g. 11 for floppy disk) 

per track 
2 (or more, indicating number of blocks to be reserved 

at start) 
0 Preallocation factor 
0 Interleave factor 
Lowest cylinder (commonly 0) 

number 
Highest cylinder (e.g., 79 for floppy disk) 

number 
5 (or more, indicating number of cache blocks) 

Finally, the device node must be attached to the end of the list (note the 
Next fields are all BPTRs) of device nodes within the Info substructure. 
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WARNING: The list to which this refers is NOT the same kind of list 
that is referenced in the Exec portion of the Amiga ROM Kernel Manual, 
but is instead the kind of list described in this book. 

To partition a hard disk you make two or more device nodes and set the 
lowest and highest cylinder numbers to partition the disk as desired. 

Using AmigaDOS Without Workbench/Intuition 
This information is provided to give developers some information about how 
AmigaDOS and Intuition interact with each other. As of this writing, it is not 
possible to fully close down Intuition or the input device. It is possible to install 
one's own input handler within the input stream (as is demonstrated in the 
Amiga ROM Kernel Manual, Input Device description) and thereby handle input 
events yourself, after your program has been loaded and started by AmigaDOS. 
If, after that point, you take over the machine in some manner, you can 
prevent AmigaDOS from trying to put up system requesters or otherwise 
interacting with the screen by modifying DOS as shown below. Basically, your 
own program must provide alternate ways to handle errors that would nor
mally cause DOS to put up a requester. 

Another alternative for taking over the machine is to ignore the AmigaDOS 
filing system altogether, and use the trackdisk. device to boot your code and 
data on your own. You will find details about the disk boot block and the track 
formatting in the Amiga ROM Kernel Manual, allowing this alternate means if 
you so choose. 

Here are the details about AmigaDOS and Intuition: 
AmigaDOS initializes itself and opens Intuition. It then attempts to open the 

configuration file (created by Preferences) and passes this to Intuition. It then 
opens the initial CLI window via Intuition and attempts to run the first CLI 
command. This is commonly a loadwb (load Workbench), followed by an 
endcli on the initial CLI. 

An application program can be made to behave like Workbench, in that it 
spawns a new process. The next CLI command is then endcli, which closes 
everything down, leaving only the new process running (along with the 
filesystem processes). This process would set the pr WindowPtr field to -1 , 
which indicates that the DOS should report errors quietly. Note that the 
application MUST handle all errors. There are further details on this in Chapter 
3. DOS will also have initialized the TrapHandler field of the user task to point 
to code that will display a requester after an error; this should be replaced by a 
user-provided routine. This will stop all uses of Intuition from the user task, 
provided there are no serious memory corruption problems found, in which 
case DOS will call Exec Alert directly. 

There is still the problem that the filesystem processes may ask for a re
quester, in the event of a disk error or if the filesystem task crashes due to 
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memory corruption. To stop this, the pr WindowPtr and tc TrapHandler 
fields of the filesystem tasks must be set to -1 and a private Trap handler must 
be provided in the same way as was done for the user task. This is easily done 
as shown below. 

Find the message port for each filesystem task by calling DeviceProc(), 
passing DFO, DF1, etc. An error indicates that the device is not present. From 
the message port you can find the task base for each filesystem task, and hence 
patch these two slots. This should be repeated for each disk unit. 

The application program can now close Intuition. Workbench has, of course, 
never been invoked. Note that as of this writing, it is not possible to stop DOS 
from opening Intuition. 

Note that if the applications want to use any other device such as SER:, the 
handler process must be patched in exactly the same way as the filesystem 
processes. The application should obviously not attempt to open the CON: or 
RAW: once Intuition has become inactive. 
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CreateDir (function), 172, 276 
CreateProc (function), 181, 264, 265 
Cross development, 162-169 
CTRL-X (control combination), 5-6, 152 
Current device, 9-11 
Current directory, 8-10, 27, 39, 153, 172 
Current drive, 10, 153 
Current line, 109-111, 112-113, 122, 125-126, 

130-134, 141-142, 153 
Current string, 153 
CurrentDir (function), 172 
Cursor control, 92 
Cursor position, 99, 152 

Data block, 240, 248 
Data definition directives, 200-201 
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Data registers, 187 
Data structures, 262-278 
DATA (user's command), 30, 46-47 
Dates, 30, 46-47, 181 
DateStamp (function), 181 
Debug block, 254 
Decimal numbers, 194 
Default, 40 
Default parameters, 58-59 
Delay (function), 182 
DELETE (user's command), 47-48 
DeleteFile (function), 172-173 
DeleteObject (call packet), 276 
Delimiter characters, 153 
Destination file, 153 
Device names, 11-13, 40, 43, 153, 267 
DeviceProc (function), 182 
Devices, logical. See Logical devices 
DIR (user's command), 48-49 
Directives, 196-206 
Directories, 7-10, 27-28, 43-45, 47-48, 69-72, 

153 
Directory blocks, 236-237 
Directory conventions, 14-16 
Directory creation, 34, 172 
Directory deletion, 172-173 
Directory examination, 173-174 
Directory locking, 175-176, 179-180 
Directory names, 76, 178 
Directory parent, 177 
Directory protection, 179 
Disk, bootable, 26, 28 
Disk copying, 25 
Disk, floppy, 65 
Disk formatting, 25-26 
Disk information, 174 
Disk relabeling, 27 
DISKCOPY (user's command), 49-50 
DISKED (disk editor), 241-242 
Diskette assignation, 36-37 
Disklnfo (call packet), 275 
DOWNLOAD (developer's command), 86-87 
Downloading programs, 86-87 
DupLock (function), 173, 277 

Exchanging, 99-100 
Execute (function), 183 
EXECUTE (user's command), 54-63 
Exit, 182, 265 
ExNext (function), 173-174 
Expressions, 192-194 
Extended mode, 91, 153 
External references, 244 
External symbols, 205-206, 251, 258 

FAILAT (user's command), 63-64 
Failures. See Errors 
FAULT (user's command), 64 
File copy simulation, 59-62 
File copying, 33-34 
File data, 177, 180 
File definition, 153 
File deletion, 32, 172-173 
File examination, 173 
File formation, 68 
File handles, 41, 175, 176, 269-270, 273-274 
File handling, 171-180 
File header block, 238-239 
File linking, 84-85 
File list block, 239-240 
File location, 34-35 
File locking, 175-176, 179-180 
File opening, 176 
File parent, 177 
File protection, 179 
File structure, 234, 243-261 
File system, 6-16, 29-30, 67, 234-241 
File utilities, 88 
Filename, 6-7, 32, 76, 153, 178 
FILENOTE (user's command), 11, 64-65 
Floppy disk. See Disk, floppy 
FORMAT (user's command), 65 
FreeLock (call packet), 277 
Functions, 171-184 

Global data structure, 266-269 
Global operations, 139-140 

Handler process, 262 
Hexadecimal numbers, 194 
Hunks, 245, 246-261 
Hunk Overlay Table, 280-282 

ECHO (user's command), 50-51 
ED (user's command), 51-52, 90-104 
EDIT (user's command), 52-53 
Editing. See Line editor; Screen editor 
ENDCLI (user's command), 53 
End-of-file handling, 124 
Errors, 63, 75, 83-84, 147-152, 161, 175, 

211-212, 217 
Examine (function), 173, 275 
ExamineNext (call packet), 275 
ExamineObject (call packet), 274-275 

IF (user's command), 66-67 
Immediate mode, 91, 153 
Info (function), 174, 275 
INFO (user's command), 67-68 
Info substructure, 267-269 
Inhibit (call packet), 278 



INDEX 297 

Input (function), 175 
Input, console, 218-231 
Input files, 136-137, 175 
INSTALL (user's command), 68-69 
Instructions, 187, 190-192, 196 
Interruption, 18 
IoErr, 175 
Islnteractive (function), 175 

Jumps, 187 

Keyboard input, 219-220, 224 
Keywords, 18-20, 153 

LAB (user's command), 69 
Labels, 69, 190-191 
Letter case, 170 
Libraries, 158, 170-185, 208, 245, 256, 266 
Library base pointer, 266 
Line deletions, 113, 114, 126-127 
Line editor, 52-53, 105-154 
Line insertions, 114-115, 126-127 
Line numbers, 109-110, 120, 122-123, 143 
Line splitting and joining, 133-134 
Line windows, 128-130, 153 
Linker, 84-85, 168-169, 207-231, 257 
Linking, new disk device, 291-293 
Linking, new non-disk device, 293-294 
LIST (user's command or directive), 28, 69-72 
Listing control directives, 201-203 
Load file, 207, 244, 255-257 
Loader, 257, 261 
Loading code, 183-184, 185 
LoadSeg (function), 183-184 
LocateObject (call packet), 276 
Location zero, 212 
Lock (function), 175-176 
Lock duplication, 173 
Locks, 270-271 
Logical devices, 14-16, 41, 43, 267 
Logical position, 178 
Long word, 187 
Loops, 138-139 

Macro assembler, 186-206 
Macro directives, 204-205 
MAKEDIR (user's command), 72 
MAP output, 212 
MC68000 assembly language, 85 
Memory, 153, 183-184, 247-248, 269 
Memory variant, 196 
MS-DOS, 168 
Multiple strings, 119-120 
Multi-processing, 4 -5 , 153 

NEWCLI (user's command), 72-73 
Node, 245, 257 
Null string, 131 
Numbers, 194 

Object code, 41 
Object files, 207, 208, 244, 246-254 
Octal numbers, 194 
Opcode field, 191 
Open (function), 176 
Open New File (call packet), 273 
Open Old File (call packet), 272-273 
Operand field, 191-192 
Operand types, 192 
Operand word, 187 
Operation word, 187 
Operators, 192 
Output (function), 176 
Output, console, 218-231 
Output files, 137-138 
Output processing, 124 
Output queue, 153 
OVERLAY (directive), 213-215 
Overlay files, 208 
Overlay nodes, 245, 257 
Overlay number, 217 
Overlay references, 216 
Overlay supervisor, 207 
Over table block, 257 
Overlaying, 213 

Packets, 271-278 
Parallel port, 87 
Parameter file, 208 
Parameter substitution, 56-58 
Parent (call packet), 275 
ParentDir (function), 177, 275 
Pointing variant, 131-132 
Primary binary input, 208 
Priority, 5, 153 
Processes, 5, 154, 181-182, 263-266 
Program control, 96-97 
Program counter, 187 
Program development, 158-159 
Program encoding, 189-192 
Program termination, 161 
Program unit, 244-245, 246 
Programming, 157-169 
PROMPT (user's command), 74 
Prompts, 74, 122 
PROTECT (user's command), 29, 74-75 

Qualified strings, 120, 123-124, 154 
Qualifiers, 111-112, 154 
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QUIT (user's command), 75 

RAM (device), 11-12 
READ (developer's command), 87-$$ 
Read (function), 177 
Read call, 273 
Rebooting, 35, 41 
Register (symbol), 194 
Register values, 170 
RELABEL (user's command), 75-76 
Relative (symbol), 194 
Relocation, 249-250 
Rename (function), 178 
RENAME (user's command), 76-77 
RenameDisk (call packet), 278 
RenameObject (call packet), 278 
Resident libraries, 158, 170-185, 208, 245, 255 
Restart validation process, 21 
Root block, 234-235 
Root directory, 7, 154 
RUN (user's command), 77 

Sample looping batch file, 62-63 
Scanned library, 208, 245 
Screen editor, 51-52, 90-104 
Screen output, 221-223 
Scrolling, 95 
SEARCH (user's command), 77-78 
Searching, 77-78, 99-100, 120 
Seek (call packet), 274 
Seek (function), 178 
Segment lists, 269 
Sequential files, 154 
Serial line, 87 
SetComment (call packet), 277 
SetComment (function), 179, 277 
SetProtect (call packet), 277 
SetProtection (function), 179, 277 
68000 microchip, 186-187 
SKIP (user's command), 78-79 
SORT (user's command), 79-80 
Source file, 154 
STACK (user's command), 80-81 
STATUS (user's command), 81-82 
Status register, 187 
Startup-Sequence (execute file), 35 
Storage, 89 
Stream, 41 
Strings, 119-120, 123, 130-132 
Sun (computer), 162-168 
Switch values, 120 
Symbol definition directives, 199-200 
Symbols, 193-194, 205-206, 215-216, 253, 

257 
Syntax, 118-121, 154, 170-171 

System disk, 41 
System management, 89 

Terminal handler, 5-6, 154 
Text alteration, 100-101 
Text deletion, 94 
Text insertion, 92-94, 142 
Text string, 77 
Textfiles, 31, 51-52 
Time, 30, 46-47, 180, 181-182 
Trailing spaces, 143 
TYPE (user's command), 31, 82 
Type commands, 134, 135 

UnLoadSeg (option), 184 
UnLock (option), 179-180, 277 

Values, 171 
Virtual terminal, 175 
Volume name, 10, 41, 75, 154 

WAIT (user's command), 83 
WaitChar (call packet), 274 
WaitForChar (function), 180, 274 
WHY (user's command), 83-84 
Wild card, 7, 154 
WITH files, 210-211 
Word, 187 
Workbench, 22-23 , 161-162 
Workspace, uninitialized, 248 
Write (function), 180 
Write call, 273-274 

XREF output, 212 
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