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nT~;KATF ; <; i.~ P(', ..... (~'r1·'ul c.~en(~ral f:'U'rF'()~;e ~,:'rn<.:tralTl dev(·~~l(Jy.·'ITI~~~n'I:, 

~ystem for the 8080 which can be LJsed as a tpxt editor, ~ mbnitor? 
Rn a~sembler, and even an operatin~ systelTl~ The text editor and 
monitor allow powerful content oriented commands. Th~ entire SyS-
tem is pro~rammable throu~h variablesv repetitive loops and com
mand macros. The assembler provides ~reat flexibility hy allnwin~ 
:i t s t. w f.) },:, a ~5 ~; (.:.~ ~:; t. 0 ~] (.~ :i. n v 0 k (-:~ d ~; (.~ ~~'I (~ r <:~ t F! 'I. ~=~ " T h (.~\ I .I <:; i:~\ Y~ h i.:~ ~:; fl. , ], 1 C' n n t T' n I 
·ov(·,:~r i:~11 m(·:.\mc)v'~~ al1nci~t:i.c)n? tnc] I..Id:i.n~.~f f:'l;!~cc:~\rrrpnt of t.he·:·\ <:;~~~lTlbnl 

','. ;;~ b 1 (.:~ ') Sou Y' C (o':~ ~.:, Y' C:H:.~ Y' a m S II n t:.~ ."i (-~ c t f:, Y' n ~.:.~ Y' a m ~;; ;;~ n d <;; ~~~ mb (:) 1 t a h 1 (.:;~ ~:; C ~;~ n ;:~]':I. 

he stored on and retrieved from the disk. Thp disk commands BLJtn
maticallY allocate and deallocate disk space, handlin~ ~ompactin~ 
C) of t. h c·:'\ d :i. s k l ..... h (,~ 1"1 V ~~ Y' n (,:.~ c (.::0 ~5 ~;) <3 V' ~:~ • A 1 t h (J 1..1 ~~ h (~f) n f :i. ~.:.~ u v' (,:\ ('.f f n Y' t h f:'~ II :i. ~:; 10':. 

,J nell.. i.~ ~:~ d :i. ~; It.. ('~ (J n 'l:. T' n 11 e T' b 0 <~ T' d ~ all I / n c (:~ :I. :I. <:; a v' (~,~ h .;;~ 1'"1 d :I (.:~\ d 'I' .. h T' C) 1 .. 1 ~~~ h 
special vectors, so that if YOU have some other type of hardw~re 
th :i. <:; ITlanlJa:l. w :i.11 €,~},~}':t]. a :i. n h()w D I SI'\ATE c;,;~n ~.')~~ CI.'~:; 'I.',(JITI :i. ~~!(~~·~d ~ 

T h (.:~ man 1..1 (~ 1 :i.~; r:.f :i. v ~i. (',1 (,~ d :i. n '1:, nth Y' f..~ (~~ tTl a, JOT' }''', .1:l Y' t <;; + P ;,:~ T't. T" (:' ;~ 1 "- e d 
U f:; i.:l <.:.t (,~, (~~ H P ], a :i. n ~:; h (:) W to 1..1 ~;;, ~~ t h (,:.~ v (3 V' :i. <:) 1..1 ~; f (~~~ (:l '1:; II Y' (~.~ ~:; <:) f n I S 1\ A T F " Y n u 
l .... :i. :1.:1. , .... <:~ n t t (:) v' (~.~ (:~ d 'I', h :i. ~:; c a v' (,~ f 1..11 :I. ~:~ t:.l (~~ f () T' (~~ t:) (,~ <.:.t :i. 1"11"1 :i. n <.:.t t n 1..1 ~; (,~\ DIS 1< ATE " 
hut, onc€,~ HClU a r(~,~ f .13nl :i. :I. :i. (:~ Y' ",I i t,h 'th(~ p T'c)i~ T' (:~m ~~c:)U 1 ... 1 :i. 11 }':t rnt:)(;~b:l. ~:~ con·d

• 

s 1..11 t t, h :i. ~5 ~:;. (~~ c't·, :i. () 1"1 (:) n 1 ~~ :i. n f r (;~ i.~ 1..1 (~ 1"1 t 1 ~~ + T h (,:.~ v' :i. ~.:i h ·t:. h .;;~ 1"11.'.1 m.::~ r ~.:.t :i. 1"1 n .,.. 
this part has left space for important keyword5 50 that YOU can 
ouickly locate where concepts are explained. You may also want to 
1..1 f:; &~ t h :i. <; 5 pac e 'f' 0 r no '1', (,::0 ~; C) of H n u Y' C) l .... n • P (;~ y,t I :i. s r..i :i. v :i. cf (,~ d :i. n t 0 ~:; t!.~ C ,

tions based on how DISKATE i5 to be used. This is done for ~rpat
er coherence in explainin~ how the commands work" but there will 
inevitably be some overlap" S(Jme of the corrrmandswork differently 
in monitor usaSe than in text editin~ usaSey for example, and so 
are discussed in both sections. All DISKATE commands are intro
duced'in Part T, with the sin~le exception of the U command which 
can only be used in machine lan~ua~e proSrams, and S(J is discussed 
:i. n P <:~ v,t :t: I • 

P r:~ r t I I :i. ~; c a :I. :I. e r..i I r, ~:; t ~3 11 ;~ '1:, :i. 0 n (3 n (:.f M <~ :i. n 'I.', (,~ n <;~ 1"1 C (~,~ 6 I t €~ N F' ], a :i. I"t <;; 

the nitty Sritty of how to ~et this software runnin~ on your hard
ware, and how to make the proper chanses in DISKATE to clJstomize 
your system. It also Sives the details of how t(J interface DISK
ATE to machine :l.an~ua~e prnSrams. 

Part III is the System Reference SummarH+ Almost all the ma-
t e r :i. <31 :i. ,.., P ';3 r t I:r I :i. ~:) ';311 c () n t a :i. n ~:.~ (:.f i.,.., P ;'3 rt s I and I I, but ;;~}':t P f:'~ a r s 
h ~~ r (~~ :i. n a (~O n d (-? n s (~ d f () r IVI ~; () t hat ~:~ 0 U C -13 n (~ u i C~ k :I. ~:~ 1. () c .;~ t ~:~ 5 () ITt f~ t. h :i. 1'"1 ~~~ 

YOU need. Experienced proSrammers who are used to :l.earnins new 
lanSuaSes from tersely written manuals may want to skim lishtly 
(:lV('~ T' P (3 rt, I c3nd ITla:i. n 1 ~:~ con~;l..Il t P a y,t I I I + J f HOI..! <;~ T'('~ e(:)nfl..l~;;(,~d 

about what a command does by a discussion in Part Iv it may help 
to refer back and forth to both Parts T and III. 

Th :i.~; :i.~; (:~ 1 a r~~(~ manu';31. Y ()U lTIa~~ b€~ i.'.i';;~l..Ini:,€·~i.'.i t.'~:~ t.,he t;:lslJ:. of 
T·f.~ar..i 1. nS a 11 of j. ,t, be'f'n r(,::o b(,?~.~ :i. nn:i. n~~t .;:~n~:~ wo rk w :i. th D I SKATE, f:.lut ~:Jf)U T~ 

work will b(,~ IVI()T'(~~ },:'lea~l)l..Iv·(:~bl(o:~ j,'f .~~ol..l dn. A1.thol:.lr~h DIBI'\ATE IYla·\:~ 

seem complicated, it is one of the most p(Jwerful pieces of soft
ware in the pers(Jnal cnmputer marketplace, and this complexity is 
a reasonable price to pay for the p(Jwer YOU ~et. 
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Part I: USAGE 

1.1: Usin~ DISKATE as a Text Editor 

A text editor is one of the most crucial pieces of 
microcomputer software. It is throu~h the text editor 
that ~ou will prepare and maintain a ~ood deal if not 
all of the material ~our computer will deal with. 
DISKATE (ATE stands for A Text Editor) has a variet~ of 
editin~ commands which can work with aoy t~pe of text. 
The text is entered into and maintained in an area of 
the computer's memory called the SOURCE AREA. The 
Source Area is divided into one or more units called 
FILES. A file is simpl~ a seGeunce of bytes in the 
tTIf:HT.(:)T'~:I" tU:H.lr.r..1ed by 0 's. Most, C)f' thf.~ f:~d i to 1" S c(JmlT.(Br.ds 
work with a file which is established as the CURRENT 
FILE. If this file is expanded or contracted" the 
source area is expanded or contracted alon~' with it to 
preserve all of the files in the source area. There are 
special commands which serve to'make a different file 
the current file. Actually, YOU can have several 
different source areas in the computer's memory, but 
more about that later. To work with files that reside 
on the disk, YOU will ,need to move them in and out of 
memory usins the DISKATE 110 commands, which are 
discussed in 1.3. 

When you brins UP DISKATE it will issue ")" as a 
prompt, character and wait for a command. There ma~ be 
blanks between the name of the command and an ar~ument 
if th~ command takes one, and blanks MUST be present 
between ar~uments if the command takes more than one. 
Usually in this manual we will omit unnecessar~ blanks, 
thou~h in ·your own work YOU can include them if it will 
make the DISKATE commands more intelli.ible. A blank 
~:;hol..ll d r,eve I' OCCI..I r w:i. t,h ir. ar. a r~.H.flTlent, 1 .. 11",1 (·~s~:) t,h<Bt, b 1 ar.k 
is a sisnificant character as part of the arSument. 

There are two key concepts which YOU will need to 
be familiar with to understand how the DISKATE commands 
work: The entr~ pointer and intervals. The ENTRY 
POINTER is a special 16 bit location pointins to a mem
ory location which serves as a kind of tarset for where 
an action performed bw manw DISKATE commands is to take 
place. For instance, let's consider one of the simplest 
DISKATE commands, which serves to enter text into a 
fil~. This command has the form: 

Erte~·d:.J 

(The E stands for Enter.) Note that if this is a 
command wou are typin~ in all by itself, the prompt 

SOURCE 
AREA 

FII...F.;.S 

Ct.JRF~E:.NT 

FIL.E 

> IS 
F'RClMF'T 
CHAF~ 

ENTF~Y 

F'DINTEF~ 

E 
COMMAND 
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character '>' will be the first character on the line. 
For instance, to enter the strin~ NI have a weak spot 
f(:) r COITIPl..lt(~~ rs N, t.he :I. :i. ne (:)n ~~C:)I..I Y' te Y'IT! :i. nclJ 1 ~;h()u I d :I. ook 
], :i.kf.~: 

>E[ T h.13Ve a w(-?ak S}",:,(:)t foY' cc)m}··~l..It(~~T'S] 

To avoid confusion the prompt character will ~enerally' 
not be shown, since it is not one that YOU type. 

As YOU type in the characters of the text one by 
cinev here/s what DISKATE will do. Everythin~ in the 
cu l' T'f·~nt 'f i :I. f.~~' (~nr:.i in of' (;~ct. th(·~ who 1 (.? ~:;Ol .. ' rCf~ a r(0(;~, s t<:1 r·t·,·· 
in~ with the locatioh pointed to by the entry pointer, 
.... 1 :;.11 :i. n e·r·'ff.·~ct b(:~ }·:·u~:;h(·z.d u}":· i n mf~m(J Y'~:~ b~:~ c)n(·:·~ t:.l~:I"l",f:~ <:1nd ' 
the character thlPed will be entered into the cOITIPl..lter's 
1TI~lT!orY at the location pointed to by the entry pointer. 
The entry pointer is then incremented. (Actually, thi~ 
doesn/t ~ll happen character by character as YOU enter 
i~,h@ E CCllTltYIal"ld v but c~oncc~ptl..l(311 H HOU c;,:~n v i ~5ua I :i. ;:~"!f~ it 
that wahl.) The E cOlTlmand thus inserts the typed charac
ters into the text without overwritin~+ To simplify 
thin~s, let/s think of the entry pointer as pointin~ to 
a character in the file. This character will be called 
th(·~ T AIi:GET CHAIi:ACTEIi:. Wh(~~n ~:~C)I..I (0nt(~~\ T' tf:~~·~t w :i. th th(·~ E 
cOlYrmand, the text is INSERTED into the file BFTWEEN THE 
CHARACTER PRIOR TO THE TARGET CHARACtER AND THE TARGET 
CHARACTEI~ 0) 

I...f?t/~; l()ok (~·t, an e~·~.1~IYrF'le. SI..l}··~F'n~:;(~~ "l',h(·~ CUT'T'ent ·t':i.le 
consists entirely of the characters: 

My cOlYrputer is well fed 

with the tar~et character bein~ the "WI in "weIll. 
(Weill :l.eave aside for the lYrolT!ent the Question of how it 
~ot that way.) Now suppose we .ive the DISKATE 
c()mlTlc1rld: 

The file will now consist of the characters: 

and the ·w n in ·well l will relTlain the tar~et character, 
(thou~h it will be in a different place in the compu
ter's memory.) Because the I W• is the tar~et character, 
the ·very' .oes between the 'w' and the preceedins 
character. If I now enter the cOlTlmand: 

the file will consist of the characters: 

.... :~~ .... 

TARGET 
CHAF~ 

IS CHAI:~ 
POINTED 
TO BY 
ENTF~Y 

P(]INTEI~ 

E 
COMMAND 
TNSEI:~TS 

BETWEEN 
TAIi:GET 
CHAR 
AND 
PF~EVI(]US 
CHAI:~ 
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My computer is very well fed 

The text entered with an E command can be any 
number of lines lon~ (so lon~ as it fits into the area 
of memory allocated for the source area!) Brackets are 
allowed within the text, but they must be balanced. For 
i n~; 1.:.ance~~ , 

F I:: CnlTl~';"I."t(·'!! rs" I:: of COl..! r~;e ,::I (~re COITIP 1 :i. c(!~te-?d • :1 

is a perfectly valid DISKATE command. This entire 
strinS of characters will be entered into the file" 
incll..!din~ the brackets. Now, YOU ask, what will happen 
if brackets are not balanced? Trouble" dear user! If 
~:J 0 U 'l', ~:~ }':.o e·:·~ : 

thinkin~ that this will enter the strin~ "Computers, 
[of" then the DISKATE command processor will never have 
received the closin. riSht bracket which ends text 
(~nt T'~:~ • Thf.·~ re~:;'I..II t.. w:i.l1 be.? th(3'~, ~~()U mc3H th :i. nk ~:I(:)U ';3 re 
typin~ commands, when in fact what you type is still 
bein. entered into the text. This will ~arba~e UP your 
file with what should. have .one as commands. When YOU 
are typin~ in a command, check to make sure that the 
first character on the line is the prompt character 
.)n -_ if not YOU are probably stIll In text entrY. 

The opposite problem, too many ri~ht brackets, will 
cause the text entry to be terminated prematurely. 
DISKATE will interpret the rest of the text as a com
mand, which probably won't make sense. When DISKATE 
~ets a command that it can't make sense out of, or an 
err C) roc C 1..1 r s , i t, will com f.~ t:.l a c k w i 1 .. h .13 C:~ U e ~'j. t, :i. on mar k • 

Wheat if a p :i. f.~C(·? e)f ed i1:. i n~.~ re(~1..1 :i. T'f.~~:j. th(!~t ~~ou :i. r'IS€~ rt 
a strin. of characters with unbalanced brackets? There 
is a way to do this, which for the moment we'll post
pone: the E command can also be used to enter numerical 
code, as well as text. This is discussed in section 

The text YOU enter with an E command mahl include 
ASCII control characters in addition to the carriaSe 
return. Some care should be taken in doin. this, 
however, since such characters may not show on the 
terminal and could become hidden boobY traps. When YOU 
type a carria.e return durins text entrY, only the 
carria~e return character is entered into the file, 
thou.h both a carria~e return and line feed are echoed 
back to the terminal •. If YOU are usin~ DISKATE to 
prepare text to be used by another program, YOU may have 
to make sure that this pro~ram issues a line feed when 

.... :3· .. · 

WDNT 
I~ESI::'OND , 
STII . .,I... 
IN TEXT 
ENTF~Y'i) 

EFH~(]R 

MESSAGE 
IS "'~ II 

CF~ ClNLY 
BETWEF.::N 
I ... INES IN 
MEMOt~Y 
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it encounters a carria~e return. 
If YOU are enterin~ characters for an E command, or 

any other command for that matter, and see a mistake on 
the current line, YOU can type BACKSPACE to back UP the 
cursor to the place where the error is. Each time YOU 
type BACKSPACE, DISKATE will i~nore the last valid 
rharacter on the linev back UP the cursor and remove 
from your screen the offendins character. You'll then 
have to retype the rest of the line. Or, YOU can type 
ESCAPE (FSC) to tell DISKATE to isnore the entire line. 
UISKATE will echo the ESC with a backslash ("\n). If 
~~~nu EBC a 1 :i. ne I ... ,h :i. eh t:H~·:·~.:.{:i. ns <;~ COITtIYI.:~r'li:.h, D I BI"ATE will 
(~l·:·~}:·'(:·\c-l:.. a 1"1':::"'''' command ~:~n"'·.i w :i.11 :i. ~:;~:;U(·,:~ thf:~ r:, Y'()ITIPt ch(;~ T'r:~C"" 

t,i:':~ '(' 0) I f ~:~ou ESC ':3 1 :i.I"I(·:~ of an E cc)lYImt:~nd wh :i. ch :i. ~:; nc)t th(·:~ 

first line, the line will be isnored and YOU will still 
be in text entrY. 

As YOU type characters to DISKATE, major chan~es in 
t,h(~ m(·,:~mOT'~1 do not occur I..Int:i.l DISKATE h(:~~:; T'(~~cf~iv(·:~I.".1 an 
entire line. In the meantime what YOU have typed is 
placed in a special internal location called a line 
b 1..1'(-' f P T' • T h t:':~ 1 (.":~ 1"1 ~.~ 't', h () f t h :i. s b 1..1 f f c·,:~ Y' :i. ~:; :1. :.~ () c h (3 r (3 c t f.~ r~:; , 
which means that DISKATE cannot process a lonser line. 
This should normally cause no problemsv since most 
terminals have a maximum line len~th of 80 or less. It 
could show UPv however, if YOU forSot to end a line with 
a carriase return and kept on ~oins to the next line 
dOtr..'1"t on the s.c~ rf\(~~I"I. Whf~n thf:~ n I SI"ATE ], :i. n(~ bl..lff(.~ T' :i. ~:; 
f'u 1 J II th@ CUF~Snl:;: WON'T MDVE') If' th :i.~:; h(:~F'.~'€~I"JS wh i 1 €~ 
you're in the middle of the ~haracters for an E command, 
yOU sholJ1d type BACKSPACE and then a risht bracket and a 
carria~e return to terminate text entrhl to use other 
editin~ commands to place part of' the line which is too 
Ions on the next line. 

In addition to this limit on the maximum lenSth a 
line can be, DISKATE has an internal settin~ for the 
width of' the terminal's line') This settinS can be 
ch<:~n~.;i(::·t::i b~:l thco? u~:;e Y' (~t (~r'I~:l t :i.ITlf.·~ • Wf.-~ wc:)n' t ci :i. f:;CI .. I~:;~:j. th :i.~:; 
at the moment -- a full discussion is contained in sec
tion 1.3 under the WIn command') 

Now that we have a basic idea of how text is 
entered usin~ DISKATEv an important but still very basic 
function is viewin~ the text to make sure that it is 
correct. There are a number of' DISKATE commands which 
serve this purpose. The simplest is the ' command, 
which will QUOTE ONE LINE. This command will cause the 
line containinS the target character to be printed on 
the terminal. The shlmbol u~. (this prints as a carot on 
som~ terminals and as an upward arrow on older termin
als)v which is used in DISKATE to denote the entry 
pointer, will appear excatlY where any text entered with 
an E command will So. That is, assumins the line has no 
invisible control charactersI' the .~u will ~o between 

· ... 4 .... 

BACK· .. · 
SPACE TO 
IGNnF~E 
CHAI:~ 

.JUST 
TYPED 

EBC TO 
IGNDHE 
I,JHOLE 
I ... INE 

CUI:~SOI:~ 

WON'T 
MOVE 

LINE TOn 
LONG 
TYPE 
BACI" .... 
SPACE 
::I 
CAF~ 

I:~ET 

, 
COMMAND 

F'~~INTS 

LINE 
WITH 
TAF~GET 

CHAF~ 



DISKATE User's Manual -5-

the tar~et character and the precedins character. The 
, command has no arsuments, and is a simple way to be 
sure the entrw pointer is where ~ciu want it to be. It 
is hi~hlw recommended that wou use this command often 
while YOU are first ~ettin. the han~ of DISKATE. It 
will show you excatl~ where the chan.es ~ou are about to 
make will ~o -- to the nearest line at least. To use 
the example from above, if the line with the tar~et 
ch;:~v·act(·~r i~;: 

M ~:~ co IVI f:, U t f:~ r :i.~:; we 11 f (.:~ r..f 

with the tar~et character bein~ "w", Sivin~ the command 
I will print the line! 

My computer is ~well fed 

Obviouslw we'll need to be able to see more than 
Just the line with the tar~et character. The U command 
is a more seneral command that will let us ~iew practic
ally anwthin~. The ar~ument of ,the U command is an 
INTERVAL in the computer's memory. This concept of 
interval is probably the most important one in DISKATE, 
and 50 we'll spend some time with it. The underl~in~ 
idea of an interval is extremely simple! an interval is 
a pair of addresses in the computer's memory. In order 
to be valid for use by DISKATE commands, the first 
address of the pair should not be lar~er than the second 
address. For instance, if we use the notation ddddH to 
refer to memory location ddddhex, the pair 2000H, 2AOOH 
is a valid' interval, thou.h it is not yet in a form that 
DISKATE can reco~nize. It refers to all of the charac
ters in the memory from 2000Hthrou~h 2AOOH inclusive. 
This is why the first address must be less than or eGual 
to the second address -- to refer to all of the 
characters from 2AOOH to 2000H would not make sense. To 
return to the U command" thi5 command takes an interval 
as its ar~ument and prints on the terminal all the 
characters in the interval, issuin. a line feed also 
whenever it encounters a carria~e return. To see some 
examples we have to consider how intervals are 
S}":/(~C i f :i. (·~d • 

The simplest wa~ to specify an interval is to ~ive 
explicitlY the pair of addresses. For instance, the 
c~()lTlmr:Jnd : 

• 2()()OH •• ~.~AOOH 

will cause the characters in the interval from 2000H 
throu~h 2AOOH inclusive to be printed on the terminal. 
To ~ive a complete explanation of the meanin. of the +. 

swmbol at this point would be premature, so for the 

:r NTEI:~VAI... 
IS A 
PAIF~ OF 
ADDF~ESSES 

• 
COMMAND 

F'F~INTS 
I NTEI:~VAI ... 
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moment let's leave it that an interval can be specified 
in the form: 

explIcIt adress •• explicit address 

Normall~ YOU will ~ive the addresses explicitly when hlOU 
are usin~ DISKATE more as a monitor than as an editor, 
50 there will be more about this in section 1.2. 

A more sophisticated method of specifyin~ an 
interval is to lJSe an ar~ument that calls for MATCHING. 
In usin~ matchin~ ~ou present to DISKATE a p~ttern of 
characters, and it searches the memor~ lookin~ for the 
pattern. If it finds it then the area that matches the 
pattern becomes the interval. A simple form of matchinS 
ar~ument is similar to one we have already seen with the 
E command. The ar~ument: 

[text] 

where in this case text is NOT lon~er th.n one line 
will match the first occurrence in the current file 

of the characters comprisin~ text. 
For example9 suppose the current file consists of 

the characters: 

NAME: JOAN DOE 
OCCUPATION: DEER 
SEX: FEMALE 
ADDRESS: THE WOODS 

The ar~ument [NAME] denotes the interval in the memory 
occup{ed by the characters N,A,M,E in the first line of 
the file -- wherever that happens to be. Note that this 
form of specifYins an interval is CONTENT ORIENTED, in 
contrast to specifyin~ the addresses boundin~ the inter
val explicitly. The ar~ument [NAMEl will still denote 
the first occurrence, of N,A,M,E in the file even if the 
file is chan.ed so that somethin~ else occupies the 
memorhl locations that N,A,M,E once occupied. 

An ar.ument like [NAMEl will do us little ~ood as 
an ar~ument for the " command, since the command: 

"[NAMEl 

will simplY print NAME on the terminal. Simple ar~u
ments of this form are very useful with other commands, 
however, as we'll see. What will be very useful with 
the • command, as well as others, is combinin. simple 
pattSrns such as [NAME] usinS the operations DISKATE 
reco~ni2es into much more complex ones. One powerful 
method is to use the •• construct, which we've seen in 
connection with explicit addresses. The arsument: 

-6-

MATCHING 

[TEXT] 
GIVES 
1ST 
OCCUR
RENCE 
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PATTERNl 
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[NAME].~[ADDRESS] 

refers to the characters from the first occurrence in 
'I:,h(~ cu r rent, SOI . .IT'ce f i :I.f? of the cha r<lJete rs N, A, M, E 'Ufo" teJ 
the first oecurrecne AFTER the N,A,M,E of the characters 
A,D,D,R,E,S,S -- so that the command: 

"[NAME] •• [ADDRESS] 

would print on the terminal: 

NAME: JOAN DOE 
OCCUPATION: DEER 
SEX: FEl'iAI...E 
ADDRESS 

Remember that in usin~ •• in this way, if two 
patterns are combined as in pattern1~.pattern2, DISKATE 
will look for the first occurrence of psttern2 after 
pattern1 to find the upper limit of the interval. For 
instance, if the current file is the same as the example 
above, the command: 

would print on the terminal: 

AME: ,.JOA 

In many editin~ applications it is useful to view 
the tf.~·Ht :i.n U/"tl. t~;; of er·,t,:i. r~:.'- I in(~~;. There are sev€·~ral 
ways to accomplish this. The character "_" -- which 
prints as an underscore on most terminals and as a 
left-pointin~ arrow on older terminals, is a matchin~ 
ar~ument which will MATCH A CARRIAGE RETURN. For 
example, if we are usins the same current file as in the 
eHamples above, the command: 

"[SEX] ...... 

will print on the terminal: 

SEX: FEMALE 

Th€~ 1Tl(!~tch i n~~ :i. n th :i.~:;' (~(i~Sf? we:) T'k. s ,jus t thf.~ wa~~ it d :i. d :i. n 
the previous uses of +. to combine intervals. The 
ar~ument [SEX] will match the first occurrence of the 
cha T'<:Jctf? T'S S, E, X :i. n th€~ cu T' T'f?nt, f :i.1 (~. Thf.~ (~r~.;1I . .lmf?rlt, ... , b~:~ 

itself would match the.first occurrence of a carria~e 
return in the current file, so the ar_ument [SEX] •• _ 
will match the interval startin~ with the first occur-

.... 7-· 

GIVES 
FF~OM :I.ST 
F'ATTEF~N :1. 

TO :I.ST 
F'ATTEF~N~~~ 
AFTER 
THE 
F'ATTEF~N :1. 

.. ,. (UNDEF~'

SC()f~E 

(]F~ LEFT 
PDINTING 
AF~I~()W 

MATCHES 
CAI:~ F~ET 
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rence of S?EyX throu.h the first carria~e return after 
't. h e S II E y X • 

The symbol _ can also be used as an ar.ument for 
the E command. The command: 

E .... 

will enter a carria~e return, Just as would the command: 

F[ 
::I 

In many cases it is advantaseous to use the _ symbol in 
an r command to have the command fit on one line. 

Suppose we want to see more than one line. To do 
th:i.~5 W(,~ c<:~n u~:;(,~ th({~ S(:~'T'f:~ ~:;~:I'T,bt:)l .... :i.1"I cc)nn(:i'ct i (:)1", with 
another operation suPPorted by DISKATE: OCCURRENCING. 
An ar~ument usin~ occurrencin~ .ives a number n followe0 
by a pattern and matches THE NTH OCCURRENCE OF THE 
PATTEI~N. Th(,:~ <~T'~.~u\T,(~ni', 2 .... J.J~~ :i. t~;(~l f w:i.ll m(~t(:~h 't,hf.~ :~~nr..1 

occurrence of a carria~e return, in the current file. 
The ar.ument 2[AJ will match the 2nd occurrence of the 
character A. To continue with our same example, the 
cc)m'T'~:Jnd : 

H [NAME::! •• 4 .... 

will print on the terminal: 

NAME: . .JOAN DOE 
OCCUPATION: DEER 
SEX: 'FEMALE 
ADDRESS: THE WOODS 

Here the ar~ument [NAME::! •• 4_ specifies the interval from 
the first occurrence in the current file of the charac
ters N,A,M,E throu~h the fourth occurrence after the 
NAME of a carria~e return. This will ~ive us four lines 
from the current file be~inninS with the first occur
rence of NyAyMyE. IThere are a couple of points to be 
noted here. Usin~ an ar_ument of the form n- as we have 
done will not ~uarantee that first line of the resultinS 
interval is the entire line from which it was taken. 
For instance,l the command: 

• [ • .1 0 A N::I • • 4 ... : 

would print on the terminal: 

,JOAN DOE 
OCCUPATION: DEER 
SEX: FEMALE 

""f~"" 

CAN USE 
. ... AS 
AF~GUMENT 

OF E 
cejMMAND 
Tn ENTEF~ 
CAF~I:~ I AGE 
F~ETUF~N 

(JCCUF~"" 
F~ENCJNG 

\",PATTEI:~N 

MATCHES) 
nTH 
f)CUI:~"" 

F~F.r.NCf::: OF 
PATTEF~N 
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ADDRESS: THE WOODS 

-- there is nothin~ in the ar~ument [JOANJ •• 4_ which 
instructs DISKATE to be~in the interval with the be~in
nin~ of a line. We'll see how to ~et entire lines in a 
m i nu't,e • 

Remember that a construct like pattern •• n_ will 
Sive YOU whatever matches pattern throush the NEXT 1"1 

line endinss. A common error is to assume it will Sive 
~:~<:)I..I thf~ :i.l"lt€~ rV<3l f rom Flat, 't,e 'I',". t(:) the n' th ]. :i.I",(·? f.~rld :i. r·,~.~ in 
thp CI..IY'Y'(~nt f:i.lt!:~" wh:i.ch :i.s 1"101:. :i.n ~.:.~f~I"I(·?ral what w:i.ll 
haF'pa:?1"I + 

A~:; Wf.~ . ...iu~;; t S(3W!I W(~ w:i 11 (J'rt€~1"1 W<3nt t,C) r~(·:~t t!:~l"lt :i. r(~·~ 
lines. The easiest wahl to do this is with the % oper
ato r • By add :i. n~.~ t,h(~ ~;;u'f'f :i. H % '(',0 <31"1 (:~ 'I'~.=il..lmf:·~nt :i. t, wi 11 
normally eHPand the arsument to an entire line. The 
coml'llanr..1 : 

II [.JOANJ% 

used with our now weary current file will print 01"1 the 
te 'I'ITI :i. rl<31 : 

NAME: . .JOAN DOE 

Now suppose we want to see 4 lines be~innin~ with 
the first line containin~ JOAN. Here we've ~ot to be 
careful. The command: 

.. I: • .1 OA N :1 % •• 4 .... 

will n'(Jt, ~:i. vf.·~ u~;; Wh<3t w(~ want" bl .. lt w :i. II ~1 i ve an e r ro r 
messsse! To see why we have to keep at the business of 
SoinS throu~h exactlY how DISKATE will interpret the 
ar~ument. The arSument [JOANJ% is the interval consist
inS of the first line in the source file containin. the 
characters J,O,A"N. This INCLUDES THE CARRIAGE RETURN 
at the e rId () f the 1 i rl e • T hf? a r ~.:.H.II'11 e n t LJ DAN] % •• 4.... is the 
interval beSinnin~ with [JOANJ% throush the 4th occur
rence of a carria~e return AFTER the [JOANJ%. Since 
[JOANJ% already includes a carria~e return" in order for 
t,his arSul'Itent t.o w()rk there must b(·~ at least ~.:; <:~(!H~r:i.(!H=ie 

returns in the file" but altosether there are onlw 4. 
This @HPlains the error messaSe. The ar.ument .ave a 
pattern which DISKATE couldn't match. 

Oc~urrencins to.ether with the % operator .ives us 
a simple way to speci~y the n'th line in a file. For 
instance, suppose your terminal is a video terminal with 
24 lines, and you want to view your text in .roups of 20 
lines -- this way there will be a little overlap and 
room for DISKATEto issue the line with the prompt 
character. Suppose YOU want the 3rd such .roup. The 

-9·· .. 
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.. 41.. ... % •• :1.9 .... % 

will siva the desired result. Remember once aSain that 
ina c()JTtITIand of the f(:> rm: R 1"1 .... % •• m .... ~Yn m • ., iII S :i. V C·?! W I nTH 
-- that is the number of lines bein~ viewed, and nat the 
number of the final line to be viewed. A~ain note that 
(~ven thcH.I~.~h we w(~rl'~, tn ~:;f?f..~ 2() 1 i. nf~S v ",I C·?! h(:~v(·:·~ tc:> I..ISf:~\ :I. 9 .... % 
:i. n th(:,:~ ~5~1C(Jni:.i ~-:..<~ rt ()f the·:~ eC)IYIll·I<:~ni.'.i t.'i!:~C e~U~!;f'!! 4 :1 ..... % 1YI(~t.ch({~~; .;:~ 

whn 1 (.'!! 1 :i. n(::~ • If ,.,(.:-.' hari ~:;(3 :i. t:.1 " 4 :1 ..... % •• 20 .... % th1. r:; wOl..Il c1 ~.~ :i. v(·:~ 
21 lines, not 20. Acutall~v the final %. in this command 
:i. (5 ~:;'I..I}':.-(.~. rf lU(JU~5 .-.. - H 4':1 ..... % .... :1.9.... w:i. 11 !!.~ :i. Vf:~ €.~,.~ (:~ct 1 ~:~ t.hf.·~ ~:;(:~IYle·~ 

c:)utpu·t,. (Of ceJU r~:;f'!!' w :i. th the • .JOAN DOE f :i.1 f.~ we;~ h(;~vf? J:.)f.~en 

U~:; :i ..... 9 .::~~:; C)I..I T' ~; t<31"Ida rd (·?KaIYI~~~:I. (~, th :i.~; cr.HillTl<3nd wcn.ll d T'(~tu rn 
an error messaSe, since there aren't enouSh lines in the 
fil. to match even 41_%.) 

SI..l)··~PtJ~5(~ ~:J(:)I..I W <3 .... t. tC) ~5e(·:~ thf.·~ ]. ;,3<5 t ], i nf?! :i. n t..he cu r'
rent file but ~ou onn't know how many lines in the file 
there are. This can be easil~ achieved usiri~ occurren
cinS with a NEGATIVE OCCURRENCE .NUMBER. In an instance 
o~ occl..lrrencinS of the form Npattern, if N is ne~ative 
DISKATE will look for the Nth occurrence of pattern 
COUNTING BACKWARDS FROM THE END OF THE CURRENT FILE. 
The last line of the current file can be viewed b~ the 
CC)lTIlv'(~I~Id : 

11._:1. .... % 

At this point we should note that DISKATE con
siders occurrence numbers to be SIGNED 15 BIT INTEGERS. 
That JTt~ans that the hish order bit is treated as a si~n 
bit, and ne~ative numbers are ~epresented in two's 
cc~plement notation. On the other hand, an address is 
i nt,erpr(-:~tf.~d «9S a nor·I-ne~,~<~t:i. Vf~ 1. 6 b:i. t, nl .. lmber. When ~ou 
.ive DISKATE a number, the Guestion of whether it will 
be treated as a 5i~ned :1.5 bit number or a non-ne.ative 
16 bit number depends on the context. If ~ou Sive 
DISKATE a nesative number when it expects an address, 
the si.n bit will be treated as a diSit bit, and if ~ou 
~ive a lar~e number when it expects a si~ned number, the 
hiShest order bit will automaticall~ be treated as ~iv
in. the si~n bit. This means that an occurrence number 
~reater than 32767 will count as a ne.ative number. 
This shouldn't pose a problem, since it's ver~ unlikel~ 
~ou would ever need an occurrence number this 1ar~e. 

What if YOU want to see the last 20 lines in the 
file? One wa~ to do it would be b~ the command: 

II -20 .... % •• 19 .... % 

This would literall~ .ive YOU 20 lines besinninS with 

H ........ %. • 'VI .... % 

GIYES ITI+:I. 
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the 20th line countin~ back from the end of the file. 
However there is an easier wa~. The command below ma~ 
th rc)w ~(:)I.J fe) r a :I. OC)P at, f :i. r~:; t." b(':H~(:HH;e ~;c) far we h<i~ve 
presented the symbol •• as an operator which connects 
intervals into a larSer interval. In fact the •• s~mbol 
can itself be used as a pattern matchins arSument. The 
command we Just showed will Sive the same result as the 
simr:,ler command: 

II .m ~:.~() .... % •• 

let's see wh~ this works. If ~ou think of •• as an 
operator connectins two intervals, then the arSument 
.-~:.~() .... % •• w(Juld (~F'F'(~.;~r to t.le. :i.rl(:~c)lTlplf.·~tf.·~ .. N .... ·t,h(~~ ~)(·~(:~c)r·,d 

interval is missinS. Instead of viewins .+ as an 
operator, it can be viewed as ~ MATCHING ARGUMENT WHICH 
MATCHES ANYTHING. The arSument -20_% •• can be read as: 

the line containinS the 20th carriase return 
back from the end of the file, followed b~ 
anHth:i. n~.:! • 

Because DISKATE is workinS with the current file" the 
term "any thinS" is restricted in scope to the current 
file. Notice also there is a construct here which we 
haven't seen before: a matchins arSument consistinS of 
one pattern followed b~ another pattern. This is called 
CONCATENATION. WritinS one pattern directl~ after 
another specifies the pattern obtained b~ JoininS the 
two patterns to.ether. The pattern: 

[,JOAN]'£: DOE] 

is -exactl~ eGuivalent to the pattern: 

[,JOAN DOE] 

ConcatenatinS two patterns of the form [textlJ[text2] is 
not ver~ useful" because instead ~bu could Just use the 
pattern [textltext2J. Concatenation is very important" 
however" when the two patterns are specified b~ differ
ent means. A pattern of the form [textJ_ specifies the 
pattern consistins of text followed b~ a carriaSe 
return. There is no wa~ to specif~ this pattern directl~ 
in the form [textJ because a pattern of this form cannot 
extend ace ross more than one line. 

You can also use concatenation with the E command. 
For instance" the command: 

E .... I::TABI...E: J .... 

would enter first a carriaSe return, then the characters 

-:1.:1.-

AS 
r1ATCHING 
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MATCHES 
ANYTHING 

CDNCAT· .. · 
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T , A , B, I... , E , :, anr..i -t,hen <3nothe Y' C(i~ r r :i. <:~~.~f~ y'(·?tl..l rn + 
If •• is a matchin~ ar.ument, then how should we 

interpret the command: 

" ... . 
? Literally it would mean, print "anythin~" on the ter-
minal. Remember, thol..lSh, that any thinS is restricted in 
scope to the current file ... Thus the command " .... will 
PF~ T NT THE ENT I F'~E CUI:~F'~ENT FILE ON THE TEI:~M I NAt... • 81..1}·:'f"'C)$(·:·~ 

~e want to see everythin~ after the 35th line. The 
cc)ITIITI~:~l"Id : 

1 :3~:j ....... . 

will do what we want. ACl..ltally, to be completelY pre-
c :i. ~;(.:.~ th :i. ~:; :i. ~:; nc)t (11..1 :i. t€·~ co r r(·?ct .. , ~; :i.nec·? tt'l :i. ~:; w:i. 11 ~.:.~:i. vc·:·~ u~;; 

the 35th earria~e return followed by anythin~+ Seein~ 
this extra carriase return at the be~innin~ will not do 
u s <:~ n ~:I h <3 y'm, () f co u Y' ~5 e, but a n (:~ l' ~.:.~ 1..1 m f? n t (.:.~ r Y' (:) l' :I. i 1.-:. (~.~ t h :i. ~!; 
can be very serious with other commands. To ~et exactlY 
what we want we should really use the command: 

since the interval eonsistins of "everythin~ after the 
35th linen is the same as neverythin~ startin~ with the 
36th line". It is a freQuent but inescapable nuisance 
in many areas of pro~rammin~ to worry about whether 
somethinS should be n or n+:I.. 

Similarly to ~et the first 5 lines of the current 
f :i.l (~.~, ;t,hol..l~:.fh the c(Jmm(:~nd " .... % •• 4 .... % woul d we) y'k, <3 ~; :i. mf·~:I. (-:~ Y' 

.... :1. ::!. .... 

" • + 

PF~INTS 
ENTIF~E 

CUI:~RENT 

FILE 

command is: " •• 1"1_ 

" •• 5_ GIVES 
tST n 

Literally the ar~ument ++5_ means "anythin~, followed by LINES 
the 5th earria~e return". 

Now is the time to confess to a little white lie. 
So far in thi$ manual we have seen the use of the symbol 
•• both as an operation for eombininS intervals, and as 
a matchin~ arSument. In fact, instead of •• YOU can use 
any number of dots from one on UP -- so, for example the 
arsument patternl+pattern2 has the same meanin~ as 
pstternl.+pattern2 or pattern:l. ••• patterI"l2. Let's see 
I",h~ th :i. $ H <:Jmt.' :i. ~.~I..I i t~~ H C.iBI..IS(·?S D I SKATE no p rnb:l. f?IYI~;. Th(~ 

actual symbol which DISKATE reco~nizes internally is the 
sin~le dot. Since. can be interpreted as a matchin. 
ar~ument which matches an~thinS, •• can be thousht of as 
a matchinS arSument which means:anythin~ followed by 
an~thin.. Clearl~ this has the same meanin. as Just 
plain anythin.~ which is why an~ number (~reater than 

• 

• • • ETC. 

ALI... HAVE 
THE SAME 
MEANING 
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zero) of dots amounts to the same thins. The use of two 
dots here is simplw personal preference. A sin~le dot 
by itself in an ar~ument is easy to miss, which is wh~ 
two are bein~ used in this manual, but in your own work 
~ou should use either one, two Dr three dots tosether as 
~our preference suits. 

We've seen so far that specif~in~ an interval which 
matches a ~iven line number, or a sive sroup of lines 
identified b~ line number~ can be 51iShtl~ trick~. 
DISKATE provides a wa~ to deal with numbered lines 
directl~ which eli~inates some of this difficulty, but 
l..Jh:i. ch :i. <5. not. 
Th€~ ~5~;lmJ:.l() 1 ! 

., • , .] I' ] • 
<:~~; ~.:.f(-:~n(o:~ Y' a.. :to n ,.'U:I. .. f.'., :t. n~.~~ C(Jm F' .. (-:~~.~ (.~ ~·~}o,:..l\(O:~ ~5 ~;;:I. on ~:; + 

is similar to % in that it refers to an 
entire line, but rather than beinS a seneral suffix 
which can be appended to any arSument, the 5~mbol ! is 
only placed after an occurrence number to specify the 
n'th line in the current file. Specifically the 
.r:~ r~.:.~uITI~~nt : 

n! 

specifies the n'th line in the current file. This is 
NOT A MATCHING ARGUMENT. When evaluatinS n!, DISKATE 
searches throush the current file for the n'th line 
without re~ard to an~thinS else. Let's see how this 
compares to our previous examples. 

Above we saw an example of a " command usins 
e ~.( F' r'(-? s 51. 0 n ~5 0 f 'l~ h (-? f (J r m n .... % t' C)J' S how :i. n~~ 20 1 :i. n (~~ ~:; 
beSinninS with line 41. To do this usin~ the ! s~mbol 

we could use the command: 

Notice here that 60! is not a matchins arSument, so it 
definitely does not match the 60th line after the 41st 
line. Instead, 60! simplY specifies the 60th line -
period, 1"16 matter where ,the ,expression 60! occurs. 

T h f.~~ ! :i.~; v (.? r ~;~ 1..15 (.:~ f I..f 1 w hen ~:I C) 1..1 wan 'l', t C) ~:; Eo? f:'~ ~:; p (~~ c :i. f' :i. c 
numbe rf.~d :I. i ne~;; :i.n B f :i.l f..~, but nc)·t, a~; 1..I~;;({~fl..l 1 wh(~~r'l ~:~ou 

want to s~ecif~ lines relative to a content oriented 
ar~ument. We saw for. instance, that the commBnd: 

Q r. . .1 (] A N ::I % + .:.~ .. _ 

will print on the terminal four lines be~innin~ with the 
first occurrence in the current file of JOAN -- WHEREVER 
that happens to be. The command: 

Q [,.J(JANT~ •• 3' 

'WOUld ~ive an error messa~e if the first occurrence of 
JOAN happened to be beyond the 3rd line in the current 

I"I! 

BPEC:r, .... 
FIEB 
THE'N/TH 
LINE 
DII:~r::.CTI...Y 

........ NO 
MATCHING 
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file. Even thou~h it maY seem like more work at first 
to learn to specify intervals usins expressions of the 
f'orm n .... %" b(·:~caU~5(~~ th~~~:;.€~ ~~xpr(~·~~fi.~:;:i.<:)nf.'; c<!~r'I bf:~ u~:;c·»d morf:~ 

widely than expressions like n! it's a .ood idea to So 
to the extra effort. 

There is another important way in which expressions 
() f t h f..~ f () r ITI n! d :i. f f co? r f T' 0 ITI f:~ N f:, T' (.:~ ~:; ~:; :i. (:) n ~l; 1 i II.. (.:.~ n .... % • W (~.~ '!;; (:~ l." 

t hat t h f.~ a r ~.:.f I..IITI (.~ 1"1 t M" :1 ..... % T' (~.~ fer s t c:) t h ~:~ 1 <~ ~:; t :I. :i. 1"1 (~~ :i. nth c:;~ . 

current file" the expression -2_% the next to the last 
line" and so on. In evaluatins expressions of the form 
~!" DISKATE will TREAT ALL OCCURRENCE NUMBERS AS POSI
TIVF. If YOU specify n! and there are not n lines in 
the file" n! will evaluate to the address of the 0 which 
forms the upper bound of the file in the computer's 
memory. So, -2' wil:l.not sive the next to the last line 
in the current file, but will Sive the address of the 0 
at the end of the file" as will -3! and so forth" since 
-2 is the same thinS as 65534, whi~h is surely larser 
than the number of lines in the file. This means that 

" .. :I. ! 

is a convenient expreSSIon for the 0 at the end of the 
c 1..1 r r e n 't, f :i. 1 C:~ • W (~ , 11 h (:~ v (~ 0 c cas :i. 0 n ton (~~ edt h :i. '!; .' 

Since DISKATE provides the facilities for referrins 
to locations in the current file by line number" in more 
than one way in fact, YOU misht wonder if there is a way 
for DISKATEto provide YOU with the numbers of the lines 
in the current file. There is indeed a way" but we'll 
postpone a detailed discussion until section 1.4 because 
:i. t :i. ~:; II.. f.~ ~:, c·» 1:.1 t () 'l', h ({.~ (:~ r..; m. (~~ ITI t:) 1 (.~ T' • T C) ,j UITI P .(., h (o:.~ ~.:.~ l..I n ill t:.\ :i. 't, , 
the p'command is similar to the" command and will print 
the interval siven as arSument with line numbers. How
e~er, if YOU sive this command with a file consistin. of 
oT'din(~r~' F'r()~:;(o? tCo?Ht, THE TEXT l~:r:I ... I ... COME nUT IN A PECUI... .... 
IAR FORMAT with all kinds of spaces where they shouldn't 
be. The P command :i.s desisned to print assembler source 
code" and the spacin~ is 50 that the listin. will con
form to a convenient assembler format. If you're able 
to reco~ni2e lines properly in spite.of this format" wou 
can use the P command to obtain line numbers for use in 
expressions like n_% and n!. The use of line numbers 
obtained in this way is a very .ood way of makins sure 
that a~ occurrence of a pattern is in the riSht place. 

It may seem that we've been spendinS an undue 
amount of time with the H command. DISKATE has many 
more commands than Just the ones we've discussed so far. 
The r~a50n for spendins so much time with the • command 
is to develop the concepts of interval, matchinS, and 
many of the ways that intervals can be specified'b~ 
usin~ for illustration a command which simplw shbws us 
·t,he :i. nte T'va:l. :i.1"t (~I..I('~f:; t :i. 01"1 + A l·t.hou~.~th wf.~ i:~ rf~ I"IC)'l', f :;.I"t :i. ~:;hf.·~d 

.... :14· ... 

n! 
TI:~EAT8 1"1 

Pc:1BITIVF 

IF TOn 
BIG 
GIVES 
AnDI:~ES8 

OF.() 
AT END 
OF FILE 

.... :I. ! 

G:t: l')EB () 
AT END 
OF FILE 

P 
COMMAND 

Pt=~:rNTB 
INTEF~VAI ... 
WITH 
LINE 
NUMJ.:fEF~S 

:rN 
ABSEMBI...EI:~ 

FDRMAT 

(MANY 
EXTF~A 
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with seein~ new operations by which YOU can combine 
intervals, perhaps now's the time to beSin introducins 
some more commands. Before doin. this I should 
emphasize as stron~l~ as possible that if wow are ever 
in doubt as to Just what interval an ar~ument actuall~ 
specifies, it's always best to ~ive DISKATE a " command 
;,~ r'l r..f r:; (:;~ f..~ • 

So far the DISKATE commands we've discussed ~ave 
been concerned with two kinds of operations: enterin~ 
text? and viewins text already entered. Another impor
tant major operation involved in editin~ is DELETING 
text. In DISKATE this is accomplished by the K com
mand, which will KILL, or delete, the interval Siven as 
'th(~~ (:~ y'~,:.~ulYI~:-:-nt • L(,?'l·., 'r:; ~.:io back 'l',n DU Y' ~:; 'l:,<:~l"Id(!l T'(:1 (.:~~.,(~IYI}~":I. (,:,~ : 

NAME: . .JOAN DOE 
OCCUPATION: DEER 
SEX: FEMALI::' 
ADDRESS: THE WOODS 

Suppose we want to make the followin~ chan~es, which 
both involve only deletions: the name JOAN is to be 
chan~:_~€,~d tC) .JDN and FEM(~L.E to MALE. L«~t' ~:; do th(.:,~ ~:;(,?cc:)nd 

one first. What we want to do is delete the FE from 
FEMALE. It happens in this case that the only occur
rence of FE in the file is in FEMALE? so the command: 

Kr:FE'] 

will do what we want. But!!! Remember that the ar.u
ment [FE) specifies the FIRST occurrence of the charac
ters ~,E in the file. How do we know for sure that this 
first occurrence is in the risht place? Of course, in 
this case the whole file is small enoush that we can 
look and see, but even then it is possible to make a 
mistake. The best thin~ to do is ALWAYS USE A " COMMAND 
TO MAKE SURE THE INTERVAL YOU GIVE IS THE ONE you WANT. 
If we were bein. careful we would have said: 

and DISKATE would have responded with: 

SEX: FEMAL.E 

Then we would have the confidence that the K[FEJ command 
would do what we intend. When YOU Sive a K comlYland~ the 
only thin. that will be printed on the terminal is the 
prompt character when DISKATE is ready to accept another 
command -- unless the ar~ument yOU Sive involves match
ins and DISKATE cannot find an~thin. that matches, in 
which case an error messaSe will be printed. If we're 

.... 1. ~:j ON, 

K 
COMMAND 

I\IL.LB 
(DELETES) 
I NTEI;~VPI'-.. 
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bein. as cautious as possible, perhaps we ou.ht to take 
a look aft~r the K command to make sure every thinS looks 
the way we want it -- this is after all the Soal of text 
editin.. The simplest way to set a ~uick look is to use 
the ' command. If we .ive the command ' ri~ht after the 
K[FE] command, then DISKATE will print on th@ terminal: 

SEX: '·'MAI ... F:: 

let's take a careful look at this. Remember that 
the' command prints the line with the tar.et character? 
puttin. the symbol "~" between the tar~et character and 
the previous character -- i.e. exactlY where any text 
entered with an E command would be inserted. It's been 
a while since we mentioned the tar~et character and its 
cohort the entr~ pointer. The" command does not affect 
the entry pointer, but the K command will SET THE ENTRY 
POINTER. After a K command, the TARGET CHARACTER WIll 
BE THE FIRST·CHARACTER AFTER THE INTERVAL DELETED. 
That's why the U-H is in front of MALE in the line shown 
above. This se1:.tinS of the entr~ pointer can be both 
':.I~:;(-:~fl..ll and a]. r:;C) c(~l..Is(~ S(':~V(0 Y'('~ ('.1 :i. ff :i. cuI t. :i. (~.~~:; :i. f not I;;.f~f.·'t :i.I'" 
m :i. nt:.1. 

The difficulties can arise because it freQuently 
happens that YOU want to enter some text, then make some 
chan.es usin~ the K command, and then .0 on to enter 
more text. Becuase the K command resets the entr~ 
?oint(·:~r, :i.f YOU'Y'f.·~ nnt caY'(~?'rul tn put the·? (~nt,r~~ F'C):int(·~\r 

where YOU want it, the text YOU enter thinkinS it is 
.oin. at the end of the file will actually be .oin. into 
the .middle. The reason DISKATE resets the pointer, how
eVf? r" . :i. ~!; thr:~t a K c(JmlTt<:~nd fo 11 ('w(·~d bH (3rt E r.~omIYIf.~nd wi 11 
REPLACE the deleted interval by the text Siuen with the 
E,command, which is extremely useful. These two consi-
(:i (0 r c1'1~ :i. c:) n 5 (:J Y' c·~ v (~ Y' Y :i. IT, P (J Y' 't', (:J n t !I tll../ t :i. 1"1 C) r d Co? r t. 0 ~; f.o~ e ~:; 0 ITI €-~ 
more examples of U5in~ the K command, we'll postpone a 
d(~~t(:J :i. 1 f:?r..1 ('.1 :i. f:;C'.IS~:;:i. on. 

NCJW :I. f~t" ~:; c1n thc0 ~:;(,:~cr.)nt.j ch(:~I"1~.:.t(·? we·? h(:~t:.i }"~:I. (;~r·,nf..:-r..1: 

ch.c:~I"I~=i :i. n~.:.~ • .JOAN to .JON. In th :i. ~:; c(:~mf.o~ wh(:~t W(~ n(':~(~':-I.'.i to de:) 
:i.15 t:.f(-:~:I. etc·:~ th(~ A of Y'C)IT! . ..I0AN. Hf:·~fD Y'f.'~ ~.:.tc~~·l', t :i. r·I~':.f :i. nvc):I. vf.,~d 51 
let's ~ive a ".+ command and see what the file :I.ooks 
like. 11"1 response tc) " •• DISKATE will print: 

NAME: ,.JOAN nOE 
OCCUPATION: DEER 
SEX: MALE 
ADDRESS: THE WOODS 

Ri~ht away we can see that to simplY say K[A] would be 
·I:,rol..lblc~~+ The 'fiT'~;t C)CCUT'rf.~I"IC(-? of· A :i.1"I 'l'.hf?' f:i.le :i.~:; :i ..... 
the word NAME, so K[A] wC)uld delete the A from NAME, 
which is not at all what we want. One app~Jach would 

t< 
COMMAND 
BETS 
TAI:~GET 

C H ~~ I:~ ;::: 
:1.8T CHAI:~ 

AP'TEF~ 

INTEF~""AI... 
DEI...ETI:::n 
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be to try to count the number of A's in the file before 
the one we want, so we could specif~ the ri~ht one bw 
I..I~;; :i. n~.:.t occu r r(~nc i n~~. I r', th :i. s c(~se th~~ A in ,JC1AN i~; t,hf~ 
second A in the file, so the command: 

will in fact do what we want+ But this method has real 
difficulties. First of all, we can hardl~ find out 
usins a "2[AJ command whether we've ~ot the risht 
occurrence of A, since "2[AJ will onl~ print A -- not 
tell1nS us WHICH A it's printins. One wa~ to remedy 
this would be with the command: 

"+{.2[A] 

This would print the whole current file UP to the 2nd 
occurrence of A, which would be a wa~ to make sure that 
the 2nd A is reall~ what we want. But, a more serious 
problem with this approach is that in a Ions file, it 
would hardl~ be convenient to have to count occurrences 
Just to specif~ the one we want~ At this point we are 
T'(·:~all~ ~.:.tf~tt.:i.ns t(J thf3 whole CY""IH (:)f Uf:;.:i.ng DISKATE (~$ <:~ 

text editor. Because matchin~ is content oriented, it 
allows us to do some incrediblhl powerfulthinss, but at 
the same time we have to take some care to be sure that 
when an interval is specified b~ matching it is the one 
we want. AlthouSh this particular chan~e i~ simple, and 
we've alreadH seen one waH that will work, let's look at 
several different methods that will be verH helpful in a 
~reat variet~ of situations. 

Lf:~t' s f:;Uf:'F'<:)~:;f.~ for th€~ m<:)mf:~n'l:, ·l:.h(:~t w(·:~ c(:~f" bf~ conf:i.·
dent that the JOAN in which we want to delete the A is 
the first occurrence of JOAN in the file. H~re, of 
course, we 'can be because the file is so simple. The 
thinS that we want to do is: delete the A in JOAN. 
DISKATE has a construct which reflects exactl~ this 
meaning. We have said repeatedl~ that in determininS 
intervals usins matching ar~uments, DISKATE works with 
the ClJrrent file. Actuall~ this has been an oversimpli
fication which normallhl does no harm, but at this point 
we need to be more precise. Whenever an arsument 
involves matchinS~ before the arSument is evaluated 
DISKATErestricts the scope of the argument to an 
INITIAL REFERENCE INTERVAL. Fc)r ITIO~;;t c<:)I'fIJYlBnt.'.f~:; ·t,his 
initial reference interval is the current file, which is 
whH our previous oversimplification is normallhl not 
misleadinS. DISKATE has a special operation which 
allows hlOU to in effect set the initial reference 
i ,..,i· .. f~ rva I to ~:;r.)l'fIeth :i. n~.:.~ (.;;?:I. se 0) Whf:~n(~V(~ Y' D I SI"ATE (·:~nC~()l..InM" 

-ters a : in evaluatinS an arSument, THE INITIAL REFER
ENCE INTERVAL FOR THE REST OF THE ARGUMENT 18 THE 

INITIAl ... 
1:~EFEri:-' 

ENCE 
INTEF~VAI ... 

GIVES 
THE 
SCOPE 
OF 
MATCHING 

(USUALLY 
CUF~F~ENT 

FILE) 
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INTEF~VAI ... CO~~RESP()NDING TO THAT PART OF THE AI;~(3UMENT 

AI...I~EADY EVAI ... UATED. Th(·~ e(~~; :i. e~:; t, wa~~ tC) ,,,""'I:.1c.:~ r~~ t.cJr',d th :i,~; 
will be bw example. , 

The ar~ument CA] will, to be precise, match the 
first occurrence of A in the initial reference interval, 
1 • .Jh i i.:~h :i. ~:; n() rm(;~ 11 ~:f 'the (~I..I r r(~~nt f :i. :I. (.:~ • Th(~·~ <:~ y'~.:.~I..IIYI(-:~l"It I: ,JOAN] 
will match the first occurrence of J,O,A,N in the in1-
t :i. ~;~:I. Y'(o~f(·? renee·? :i. nt.e rV(i~]." wh :i. (:~h :i. ~~ 1"10 rm(~ 11 H t .. h(·:~ CI..I T' T'(·~n1'. 
f :i. :I. (~~~ • Th(~ (!l T'~.:.~UITI(~I"I'l'.. I:: ,JOAN:1 I C A:1 wi. 11 'YI(~tch thf!.' f :i. Y'~:~ t 
C:)(:~CI..I Y' r(·:~I"IC(~ c)f A IN:r TH:r N 'l' .. h(·:~ f :i. Y'~5 t nei:~U T'(o?nCE:' nf ,J, D , A , N :i.1"I 
the initial reference interval, normallH the current 
fils. The command: 

K LJOAN ] : [ A J 

will achieve exactlH what we want -- provided" of 
course, as we mentioned, that we are sure that the JOAN 
in Question is the first occurrence of JOAN in the 
c:~u T' Y'ent l' :i. 1 (o? • 

In a lar~er file, however" we would still have the 
~eneral problem of makin. sure that we were in the risht 
place for achan~e; In the same wa~ that we saw before" 
issl..linS ICJOANlfCAJ or even "[JOAN] will not tell us we 
are makin~ the chan~e in the ri~ht place, because it 
will not tell us which occurrence of JOAN we are lookin~ 
at. Let's sUPPQse that we have a file in which we want 
to make exactlY this same change -- deletin~ the A from 
an ocr.~urrence of ,.JOAN II t:.lut, th('»T'f~ (~r(·:,. 1TI(!Jf'J~:' oeCUT'r(.:~I"ICc.:~~:; ()f' 

JOAN in the file and we want to be verw careful to de
lete only the ri~ht one. The commandS 

" •• r: . .JrfAN J 

will print ever~thin~ in the current file UP to the 
first occurrence of JOAN. Suppose this is not the ri~ht 
one, and we want to print the rest of the file UP to the 
r,eHt . .JOAN + On(.:~ wa~;l c:)f r..10 :i. ~J~4 it W(JU I (:.1 l:.l(.~: 

" r: .JOAN J •• 2 r. ,JOAN:1 

Thf.·~ T'e' r:; not .. h i ns wrong w :i. t.h ·l:.M :i.~;; II t.ll..lt, :i. f 'l',t'}:i. ~:; :i.~;; 1"1(;)1'. thf? 
Y' :i. ~.tht .JOAN e l, ther II W(~ w()ul 1:.1 h(!~v(\·~ te) b(;~ k('»f.~F' :i. n~.~ t y'<~ck c:)f 
the occurrence number. Here is a command that wou can 
keep on issuing successive times to see the intervals of 
text between successive JOAN's: 

I :::. • • [ • .1 (J A N J 

This command uses a feature we haven't seen before. 
So far the only time we have encountered the character 
")" is as the prompt character. DISKATE reco~nize5 
this symbol as ill special argument which does not involve 

· .. ,:I.B .... 

SETS 
INITIAl... 
1;~f:::F • 
:r NTEF'~VA' ... 
F(]F~ I~EST 
DF AF~G 
TO' PAF~T 
OF AF~G ' 
Tn I.,.EFT 
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GIVI:1:S 
UF'PEF~ 
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matchin~. ) denotes the upper address of the LAST IN
TERVAl... COMPUTED BY D I SKATE. S i r·ICf.·~ we ,.hJ~!) .~, ~=i()t, ·t,h T'C:)I .. f!=Jh 
with the command n •• [JOAN), in this case) will be the 
add T'('~~;S of the N i n ttH~ f :i. r~:;t, ,JOAN :i. n '~he 'f' :i.l e. Thf~ 
ar~ument ) •• then will match everwthin. in the current 
file from the N in the first JOAN onward. 

There is an important but subtle point here that we 
should note before soins on. In all the cases we h~ve 
seenv DISKATE arsuments are intervals -- i. e. a pair 
of addresses. But here we've Just said that) denotes 
the upper address in the last interval computed b~ 
DISKATE. This implies that > denotes not an interval 
but a sin~le address. In factv an~ s~mbol or expression 
in DISKATE that determines a sinsle address is also 
interpreted as AN INTERVAL WHOSE UPPER AND LOWER ADDRES
SES ARE EQUAL. We said that an interval was a pair of 
addresses in which the first address was not sreater 
than the second, but thew certainlw may be eaual. For 
example, in evaluatinS arSuments DISKATE takes the 
(~Hr-" y'e~;f.'; :i. (In : 

2()OOH 

to be completel~ eQuivalent to the expression: 

;;'~OOOH •• 2000H 

Note that this last makes perfect intuitive sense. 
Now let's return to the example. We started with 

the command n •• [JOAN], and could see from it that the 
first occurrence of JOAN was not the risht one. What we 
said ~e wanted to do, then, was view the rest of the 
file to the neHt JOAN. Our command R) •• [JOAN] will do 
exactl~ that, with a minor bi~ of nuisance. 'This com
mand will print the interval from the N in the JOAN we 
Just saw to the next occurrence of JOAN. If this JOAN 
is not the riSht one either, we can twpe exactl~ the 
same command, ·) •• [JOANJ, and keep on t~pins it, to see 
the consecutive intervals of text prior to successive 
JOAN's. Actuallw, as we'll see at the end of section 
1.1, there is a special command called DEF which is verw 
useful in exactl~ this kind of situation where we want 
to keep sivins the same command repeatedl~. The DEF 
command will allow Just carriase return to invoke a 
special default command. 

The minor bit of nuisance referred to is the fact 
that the N from the last JOAN we looked at will besin 
the p~intout. (We'll see in a minute how to set rid of 
that.) The second time we twpe ·) •• [JOAN] the s~mbol ) 
will be the upper address from the last interval compu-

"ted, which in this case will be the N from the second 
occurrence of JOAN. Each time we t~pe the command, a 

"":1. <y •• " 
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new interval will have been computed, so the value of > 
will chan~e. Not@ that to use this method, YOU must not 
use any other command between the instances of 
n> •• [JOAN], since an interveninS command will probably 
cause an interval to be computed, so that> will not 
have the value we want it to. 

After havin~ typed in the command "} •• [JOAN] enou~h 
times, we ~hould come tb the JOAN we want. But now 
there is a problem. We want to kill the A in the JOAN 
:i. 1"1 t h (.:.~ :i. n '1.', (.:.~ Y' v .c:~ I w (.~ .j u ~:; t ~;; a w .. " .... t.') u t h C) w ci (J w (~.~ '::; } ..... (.:.~ c :i. f ~:~ :i. t. '!~ 
There are different possible approaches, but here is a 
simple one which will show another feature of DISKATE 
~e haven't seen before. Tn the interval that we Just 
r.~nIYI}··"l..It(o:~(',i II we (:~':3n t.')(·:~ ~3J:.lf:;(] ll..lt.(·:-~:I. ~:~ (:;I..I'('(~.~ th(~t th(·:~ Y'i:':~ :i. ~:; on]. H 

c)l"If..~ occu T' r(~nc(~ C)'f' . ..JOAN, ~:; :i. nc(·,:~ Wi!:~ ~:;i:~t th :i. n~.:.~~:; !..IF' ~:;n tha·t 
the command "} •• [JOAN] is showin~ us the interval of 
text until the NEXT occurrence of JOAN. What we want to 
do is delete the A in the JOAN -- and we know there is 
only one -- in the interval Just computed. The follow
in~ command will do exactlY that: 

1\ I [JOAN] I A 

I...(,~"',/~:; t(:~k(·~ thi~:; c(3Y'(·:~fullH. Thi::'~ f:i.Y\~:;t th:i.n~.~ w€·~ ~;(.~€.~ :i.1"1 
this command is K, which is the symbol for the Kil:l. 
command. The very next character in the command is a I. 
W(~~ h(~v(~ ~;<~i':.i -(',hat I (~<~U~:;(o~~:; 'l',h(-:~ f':'(:~Y"l" of ·t.h€~ i.~r~:.tl..ltTI(·~nt 
already ~iven to become the initial reference interval. 
But here we haven't ~iven an~ ar~ument ~et at all! What 
we'y'e S(~(·~:i.ns :i.~:; i~n (·~~·{am}·:'le c)f .;~n (o~~·{tT'(~~m(·:~l~:~ 1..I~:;(~·~fl..ll 

DISKATE ff.·~atI..lY'f?: IF A COMMAND F~Er.~UII:~ES AN INTFI:~VAI... AB 
AI:;:GUMI:;:NT, AND NO AI:;:GUMENT AT ALI... IS GIVEN, THE AF~GUMENT 
USED IS THE PI:~EVI()US INTEF~VAI... COMPUTED. 

So. The letter K sahlS that this is a kill command, 
and what follows is to be the ar~l..Iment. The I says to 
take that part of the aF~l..Iment already computed and use 
it as the initial reference interval. Since no ar~utTIent 

thus far has been siven, the : immediately after the K 
will cause the initial reference interval to be the 
~~, T'f.~V j, r.)U~:; :i. nt(o~ rva:l. cnlTlf''''ut(~d. Th.;:~t· :i. r'ltf.·~ Y'V(~ l, r·(·:~m(·:~mb(~~ T' , 

w(-:·~nt f Y'om thf.~ N :i. n -t,he ..JOAN b(-:~fC) rf:~ th(o~ (Jr'I('?' we w(:~nt, t(:l 

the next JOAN, which is the one from which we want to 
delete the A. So? the ar~ument UP throu~h I[JOANJ 
specifies the first occurrence of JOAN in the previous 
interval computed, which is Just the JOAN we want. The 
next I sets this, that is the JOAN, as the initial 
reference interval, so that the total ar~ument 
I[JOANJI[AJ specifies: 

the A within the first JOAN within the previous 
interval cOITIPuted before this command is executed. 

.-~:.~() .... 

MISSING 
AF~GUMFNT 

UBEB 
PF~EV IDUS 
INTEF~VAI ... 
COMPUTED 



DISKATE User's Manual 

This is exactlY what we want, 50 the K:[JOANJ/[AJ does 
the trick. Note that this is an example of usins more 
than one : in a sin~le command. You can use the 1 
repeatedlw in this way to keep narrowin~ down the scope 
of matchinS to get what wou want. 

We saw that the symbol > can be us~d to give the 
upper address of the last interval computed by DISKATE. 
There is a cDrresPDndin~ symbol which denotes THE LOWER 
AnDF~ESS OF THE LAST INTEF~VAI ... COMPUTED: <. HeT'(-:~ aT'(-:~ 
some ways this can be used. Suppose YOU Just saw an 
:i. n t f.~ Y' V (~ 1 1 .. 1 ~:; :i. n ~.f (:~ II co ITI m'(:1 n d , and :i. t ci :i. d 1'0, ' t a IYI C) 1..1 n t t c:)· a 
whole line~ and YOU want to see the line containin~ this 
interval. The command: 

11<% 

will do the trick. Notice that the command: 

H I 
I ...... 

will not work. The: right after the" sets the initial 
reference interval to the last ~nterval computed, so the 
whole argument 1 •• _ means the first line of the last 
interval computed. But the last interval computed did
n't contain an entire line, so this command will give an 
error. The 1 operation allows YOU to specify an interval 
wi t,h <~ ~.=! :i. v(~n :i. ntf~ rv(~:I., J:.lUt, th(~ re c(~n' t J:.lf~ anw (:)Vf~ Y' 1 (;lF~ • 

With < and > YOU can see intervals that do ove~lap the 
last interval computed. The command: 

• -::: •• 3 .... 

will show wou three lines beginnins with the first char
acter of the last interval computed. (If that character 
happpens to be a carria.e return wou will appear to see 
onlw two lines.) It doesn't matter one waw or the other 
whether the previous interval computed contained three 
I ine~:; or r,ot. 

o Care must be taken in usin~ -::: in complex arsuments, 
since its value will chan~e as the ar~ument is evaluat
ed. < is ASSIGNED A VALUE AS SOON AS THE LOWER ADDRESS 
OF THE INTERVAL IS DETERMINED. So, if YOU wanted to see 
everwthinS in the current file UP to the first character 
of the last interval computed, yOU could NOT use the 
cOIT,mand: 

... -::: 
since as soon as DISKATE sees the •• it knows the lower 
address of the interval to b~ computed will be the 
be~innins of the current file. -::: is then assi~ned this 
value, so the ar~ument •• < specifes onlw the first char-

0- ~:.~ 1. 0 •• 
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OF THE 
LAST 
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aeter of the current file. The value of < can change 
several times as a sin~le argument is evlauated. For 
instance, in the ar.ument: 

[ . .JOAN:]: [AJ 

< is first set to the address of the J in the first 
occurrence of JOAN in the file, and then set to the 
address of the A within that. An argument with several 
instances of I mahl cause < to be reevaluated several 
+, :i.m(~~~:; du r :i. n~.:.~ c~ ~:; i ng:l. (~~ a r~.:tulT!(f~nt • 

A value is not assi.ned to > until either the whole 
argument is evaluated or a : is encountered. So, the 
(~ T' ~.t U IT! ({.~ n t : 

[.JOAN::! : > 

specifies the N in the first occurrence of JOAN in the 
current file. If YOU are in doubt about what < or > 
should mean, give DISKATE a simple test cas~ using a " 
command to see the result. 

Above we saw how we could see successive intervals 
of text ending in the next occurrence of JOAN, but men
tioned that by usin. the command ") •• [JOANJ the first 
character printed would be the N in JOAN. It certainly 
does no harm to keep havin. this N printed, since this 
is only a H command, but it would be nice to know how to 
get rid of it. It's always good practise to be able to 
speclfy precisely the interval we want, because a sli.ht 
nuisance such as this initial N could turn into a si~ni
ficant error with other commands. The interval > •• [JOANJ 
includes every thin. we want to see, but what we want is 
the characters from the interval ) •• [JOANJ startin. with 
the first character after the initial N. The command 
below will be an effective replacement for the 
a) •• [JOANJeliminating the initial N problem. It 
introduces a new matching symbol which we haven't seen 
bef(:)re. 

> GIVEN 
VALUE 
''''HEN 
WHDLE 
AI:~G 

FVAI. ..... 
UATED [)F~ 

AT : 

a) •• [JOANJI2@.. @ 

The symbol @ will match ANY SINGLE CHARACTER. As 
an argument all bhl itself it matches the first character 
in the initial reference interval. In the command 
above, the arSument to the left of the : is exactlY what 
we used before, so let's look at the part to the risht 
of the:. 2@ matches the 2nd occurrence of the pattern 
@, or the 2nd occurrence of any character. In other 
words, 2@ matches THE 2ND CHARACTER in the initial 
reference interval. 2@.+ therefore matches everythin~ 
in the initial reference interval starting with the 2nd 
character. If we're using the command above as a 

MATCHEB 
ANY 
SINGI ... E 
CHAI:~ 

.... r.~ 
MATCHES 
THE 
nTH CHAF~ 
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replacement for the ·> •• [JOAN], before the command above 
is siven, the last interval computed will presumably be 
the interval of text startin. with the first character 
after an occurrence of JOAN, or the first character in 
the current file if we are Just startin. out. So, 
> •• [JOAN] will match every thins from the N in the cur
rent JOAN to the next JOAN. The: sets this as the ini
tial reference interval, so the arsument >+.[JOANJ:2@ •• 
becomes every thin. startins with the second character 
WITHIN: the interval from the N in the current JOAN 
throu.h the next entire JOAN. This is exactlY what we 
want the same interval we were .ettins before? but 
with the first character trimmed off. 

Here's a different kind of example that shows how 
YOU can use the : operation to.ether with the @ matchins 
s~mbol. Suppose the file ~ou are editin. is a pro.ram, 
and ~ou want an ar.ument which will match the first 
occurrence of a variable name, let's say BUFFER, which 
occurs at the BEGINNING OF A LINE. To say that it 
occurs at the besinninS of a line means either that it 
will be the very first thins in the file, or else it 
will be immediately preceded by· a carria.e return. To 
simplify thinss let's suppose we can rule out the first 
pOSSIbIlIty. Here's the arSument that will work! 

The ar.ument _[BUFFER] matches the first occurrence of a 
carria.e return followed by the characters B,U,F,F,E,R, 
so the whole arSument matches every thins from the 2nd 
character on within the first occurrence of a carriage 
returri followed by BUFFER. That is, the arsument 
matches the every thinS in _[BUFFER] after the carriaSe 
return, which is what we want. 

Let's return now to our example of deletins the A 
in JOAN and see another way it can be done. Recall that 
the last way we did it, .we ended UP marchinS throuSh the 
whole current file usinS H commands until we found the 
risht JOAN. But suppose we could be sure we had the 
risht JOAN Just by seeins the line containing it. 
Here's an approach where we only view a line at a time? 
which will introduce a new DISKATE command that is very 
important to keep in mind in conjunction with the K 
command. We recall that the ' command is a simple com
mand with no ar.ument that will show us the line with 
the tarset character, and the position of the tar.et 
character in the line. What we're .0inS to do is set 
the entry pointer to successive JOAN's and use the I 

command to view the line with the target character, 
until we ~et the riSht.JOAN. Then we can ~o ahead and 

-use the K command. The first step is to set the entry 
pointer to the first JOAN in the file. This is 
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accomplished with the command: 

,.. I: • .JOAN] 

We encountered the s~mbol H~n before -- DISKATE 
prints this s~mbol between the tar~et character and the 
precedin. character in response to a ' command. When 
used as a command, ~ SETS THE ENTRY POINTER TO THE LOWER 
ADDRESS IN THE INTERVAL GIVEN AS THE ARGUMENT. That is, 
the'" command sets the tar.et character as the first 
character in the interval ~iven as the ar~ument. In 
this case, [JOAN] matches the first occurrence of JOAN 
in the file, 50 the -[JOAN] command sets the entr~ 
pointer so that the J in this JOAN becomes the tar~et 
character. Now if we ~ive a ' command and the tar~et 
character IS the J in the wron~ JOAN, the command: 

'"'> •• I [,.JOAN] 

will set the J in the next JOAN to be the t~r~et charac
ter. A~ain we can .ive the ' command to see the line 
with the tar~et character to check to see whether we've 
~ot the ri_ht spot. Note that because the ' command 
does not take an ar~ument, the s~mbol n)H has the same 
value after the I command as before it. What command 
shall we use once we have the ri~ht JOAN? There are 
several different commands we could use that would all 
have the desired effect. As before, KICJOANJI[AJ would 
do. Or, since we know that the tar~et character is the 
J in the JOAN we want, we could use the command: 

In this command we see still another use of the 
5~mbol n-u. The command is a Kill command, so H~U is 
not used here as a command. Rather, H-. is used here as 
f~a y·t (:)f (~n .(:~ r~.:jum(.~nt, • Thf.~ ~:;.~mbo:l. II'''' H 1 . .I~:;(.?".:i a~:; (i~n a Y'91 .. IIYI(·?nt, 
Sives AN INTERVAL BOTH OF WHOSE ADDRESSES ARE THE VALUE 
OF THE ENTRY POINTER. Or, ~ou can think of H-U as a 
SYMBOL WHICH MATCHES THE TARGET CHARACTER. So, the 
ar~ument in the command above, translated literall~, 
means the first A within ever~thin~ in the current file 
starting with the tarset character. Since we alread~ 
arran~ed for the tar~et character to be the J in the 
JOAN from which we want todelet~ an A, this command 
I,.,d.ll we) rk • 

In fact there is a command for deletin~ the A in 
JOAN in this situation which is even simpler. When we 
used the ~ command to set the tarSet character to be the 
J in successive JOAN's, we also set the last interval 
computed to be the whole JOAN. So, b~ the time we/~e 
found the ri.ht JOAN we will know that the last interval 

"-~.:~4·-
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computed will be this JOAN. All we need to sa~, then, 
is: 

I( I rAJ 

The : before an~ arSument is Siven sets the initial 
reference interval to the last interval computed, which 
is the correct JOAN, and within this interval the first 
A -- the onl~ A in fact -- is Just what we want to 
delete. Note that if we use this command for the dele
t,; :i. on" th(,~ main fUI"lct :i. nn (l'f hav :i.n~.:.t u~:;(o~d thf~ "'c(lmmand w<~~:) 

to be able to see where we were usins the ' command. It 
is often not a bad idea to use the" command this wa~" 
even when YOU are not sure whether ~ou will need the 
tar~et character to be set to the first character of the 
arSument in Guestion. 

Perhaps this is the time to mention an important 
feature of DISKATE. So far we have been sivins exam
ples of DISKATE commands one b~ one. Actually" you can 
sive DISKATE an ENTIRE LINE OF COMMANDS at dnce 
SEPARATED BY COMMAS. Rather that sivinS two separate 
cOITIIY.an ... j~:; : 

'''> •• : [.JOAN] , 

it's easier to put both commands on a sinsle line: 

'''> •• I [ . .JOAN]" I 

B~ now it should be clear that there will almost 
alwa~s·be man~ different wa~s of accolTIPlishinS a ~iven 

thinS in DISKATE, and after usins it for a while ~ou 
will surel~ develop ~our own st~le. The examples 
presented here reflect the stYle of the author of this 
manual -- a st~le which YOU may not care for once 
DISKATE becomes familiar~ One of the thinss that has 
been stressed above, and will be stressed below" is that 
~ou should alwa~s look before YOU leap -- Sive DISKATE a 
• command or ' command which will preview any chanSe YOU 
are about to make. ConstantlY sivins such viewins com
mands may seem tedious, but they will save an enormous 
amount of srief that can result from ~ivins an erroneous 
c C) ITIIT' (~ I"' d • 

We've seen man~ examples of various simple dele
tions -- deletins an A from an occurrence of JOAN to 
chanse it to JON. The deletion itself was usuallY easy, 
but the work came in specifYin. where it was to take 
place. Now let's suppose we wanted to chanSe the JOAN 
instead to JOHN -- deletins an A from JOAN and insertins 
an H. Without repeatinS all of the previous examples, 
let's suppose we have set thinss UP, by various n 

MUI,., T:r PI...E 
COMMf..NDS 
ON ONE 
LINE 
SEP'"' 
AF~,~TED 

BY 
COMMAS 
AF~E 
AL.LOWED 



commands perhaps, so that in the last interval computed 
't,h(.;? f :i. rs t ,JOAN is t,he one W(-:.' w(3n'l', t(:> chan~.~~~. We S<3W 

that the command: 

1\ I [ . ..JOAN] I A 

will delete the A from this JOAN~ Now we want to add in 
the H. As mentioned above~ the K command sets the tar
set character to be the first character after the inter
val deleted. After the command KlrJOAN1IA, then, the 
'ta y'~.~et ch<3 Y'<3cte r w:i. 11 b(~~ th(~·~ N i n th€·~ ,,JON + (Wf.~ ,jl .. I~:; t 
deleted the At) To insert the H we will want to use an 
E command, ind remember the E command inserts the char
acters of its operand between the tar~et character and 
the precedin~ character. Since the tar~et character 1S 
now the N in JON, an~thin~ entered with an E command 
immediatelw after the KlrJOANJI[AJ will ~o between the N 
in JON and the previous character~ which will be the 0 
in JON. This is exactIw where we want to put the H. 
The cOIT.ITI<3nd: 

will replace the A in the JOAN with an H in a sin~le 
command. In ~eneral, Kinterval~E[textJ will REPLACE the 
characters in the interval with text. 

At this point we come to what is possiblw the 
~reatest sin~le potential source of error in ordinary 
DISKATE usa~e. Re~ardless of whether wou want to use an 
E command to replace with new text an interval which has 
been deleted with a K command, the K command will set 
the eAtrw pointer so that the tarset character is the 
first character after the deleted interval. It 
freQuentlw happens in usin~ a text editor that wou will 
enter some text, discover an error perhaps, ~o back and 
make a chan.e, and then resume enterin. more text. Here 
we have a problem. Anw chanse in the file made usins 
the K command will reset the entr~ pointer. If we don't 
somehow save the value of the entrw pointer before the 
chan.e is made, and then restore it after makins the 
chanse, when we ~o back to enterins text we will be 
enterin. it in the wronS place. How do we .et the entrw 
pointer back to where it was before we made the chanSe? 
As usual there are several methods. 

Perhaps the safest method is to save the value of 
the entrw pointer and then restore it. This can be done 
usin~ a DISKATE feature we haven't seen before: 
variables. A DISKATE VARIABLE is named by a strins of 
characters be~innins with a letter, and containinS onlw 
upper case letters and di.its. Variable names can be of 
anw lensth. When wow brin. UP DISKATE certain variables 
used by the assembler will alreadw have values, and 

1'\ 
FOI ... L..DWr:::I:t 
BY 'IS 
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should not be chan~ed unless YOU are certain YOU will 
not be usin~ the assembler. These variables are: 

A variable can be assi~ned a value usinS the - command, 
which has the form: 

In this case there MUST NOT BE A BLANK between the = 
si~n and the variable namev since if there were DISKATE 
wO~Jld interpret the variable name as the name of a 
command. There can, however, be blanks between the = 
5i~n and the ar.ument if YOU like. The arSument can be 
any DISKATE arSument, and the variable is ~iven the 
value o~ the LOWER ADDRESS of the interval specified by 
the arsument. So, if YOU are .0inS to make some chanses 
in text YOU have Just entered with the E command, and 
want to save the entry pointer, YOU can use the command 

ENTRy:::: .... 

and then when YOU want to restore the value of the entry 
pointer sive the command: 

.... ENTf~y 

No·t.e that, ·t,he , ... command dfJes no·t, 1 .. 1f:>e an ::::, and 
automaticallY assisns the value of the lower address of 
the arsument to the entry pointer. (In fact .... ::::ENTRy 
would ~ive an error messaSe, since .... is not an ordinary 
variable.) The choice of "ENTRY" as the name of the 
variable is of course arbitrary, and YOU may want to use 
shorter names. Be careful, thoush, about usinS sinsle
letter names. If we used the variable E instead of 
ENTRY, this could cause real problems since E is one of 
the variables used by the assembler. Whenever YOU are 
ready to besin enterins text after havins made some 
chanses, it's always a Sood idea to sive a I or • com
mand to make sure the entry pointer is where YOU want it 
to be. If YOU make a chanse, fail to restore the entry 
pointer, and then resume text entrY, YOU may find ~our 
text 100kinS much mo~e botched UP than it was before YOU 
1TJ(3t.:lf.~ thf.~ chanse. 

Variables can also be used as occurrence numbers. 
We saw above examples of how to march throush your file 
seeins successive instances of a ~iven text pattern. 
Another way to do it is UsinS variables for occurrence 
numbers. Suppose for instance that your file is a list 
of lines, each one havinS a similar format to: 

····~.:.~7 .. M 

VARIABI ... ES 
USED BY 
ASBEMBI ... Ef~ 

COMMAND 

lJAF~;:::Af~G 

SETS 
VAF~IABI...E 

TO LOWEF~ 

ADDRESS 
OF AFH~ 
:rNTEF~VAI... 
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NAME: . .JOAN DOE 
OCCUPATION: DEER 
SEX: FEMALE 
ADDRESS: THE WOODS 

and YOU wanted to pa~e throu~h successive entries. To 
do it u5in~ variable occurrence numbers, be~in with the 
co ITIITli3r.d : 

X=:I. 

Then to see the next entry YOU can use the command: 

Note once a~ain that we must use the pattern matchins 
symbol _ here rather than !, which specifies an absolute 
line number. One sli~ht drawback to this method is 
that in evaluatin~ the ar~ument X[NAMEJ •• 4_ DISKATE must 
search the entire current file from the be~innins each 
time, 50 it will tend to be a little slow. 

The + we haven' t enC(:)I .. lnt,(·~rf.·~d t.'.lf.·~f(:)r(~ v SC) it's wc)rth 
takin~ a minute to understand what it does. On the 
surface a command like X=X+1 appears strai~htforward -
it simply adds one to the value of X. However, DISKATE 
ar~uments are senerally intervalsv and a sin~le number 
is simply an interval where both addresses are the same. 
+ can be used with any arSument, so we should clarify 
what it means with a ~eneral interval. An arsument of 
t,he f<:) rlYl : 

arS+vi~lue 

is evaluated by addin~ value to BOTH addresses of ar •• 
In our standard example, for instance, the command: 

-[NAME]+1 

will print A,M,E,space on the terminal. Arithmetic 
operations YOU can use are +, -, *, and / with their 
usual meanin~. Division will ~ive only the Guotient 
discardinS the remainder, and multiplication will ~ive 
only the low order 16 bits of the (possibly) 32 bit 
prodUct. However, these operations are carried out left 
to ri~ht with the same priority, so that for instance 

evaluates as 9 rather than 7 as it would in a typical 
BASIC. As with +, all. of the arithmetic operations 
operate on both values of an interval arsument. 

Let's see some ways these operations can be used. 

.... ::.~B .. " 

AI:H3:1. 
+ 

* / 
AI:~G:~ 

PEF~F(JI:~MS 
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I ... ()WEF~ 
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AF~ITH. 

OF'S 
FVAI...UM" 
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Suppose hlCU want to see the first 10 characters of the 
last interval computed by DISKATE. One way to do it 
would be bw the commandS 

This would saw, print everwthin~ UP to the 10th charac
ter within the last interval computed. Another waw 
would be: 

This method does not actuallY call for anw matchin~. It 
saws to print the interval from the lower address of the 
last interval computed throu~h 9 more characters. 

Suppose YOU wanted to advance the entry pointer bw 
one character. The command: 

will do the Job. Likewise -~-l.will back it UP by one 
character~ Manw other uses of the arithmetic opera
tions will show UP when usinS DISKATE as a monitor which 
we'll see in Section 1.2. 

Let's return to the problem of restorins the entrw 
pointer after chan~es ·have been made so that text entrw 
can continue in the proper place. There is one problem 
with the method of savin. the value of ~ with a variable 
and then restorin. it. What if wou have made some 
chan.es, with a K command say~ but suddenlw don't remem
ber whether YOU saved the value of ~ or not? It would 
be use~ul to be able to put the entry pointer in the 
ri~ht place re~ardless of what YOU did before. Fortun
at&ly it's easY to specifw where this place will usuallw 
be. If wou want to So on enterins new text after 
chan.es have been made in what has alreadw been entered, 
the new text should ~o at the END of the current file. 
Because the E .command places text between the tar~et 
character and the precedin~ character, to add text to 
the end of the file YOU want the tar.et character to be 
THE CHARACTER AFTER THE LAST CHARACTER IN THE FILE+ How 
can we specify this? The ar~ument •• specifies the 
current file. The ar.ument •• :> specifies the upper 
address of the current file, since the : causes a new 
value to be assi~ned to >. The address we want is one 
hi~her than •• :>, so the command: 

~ •• :>+1 

will put the entrw pointer so that anw text entered with 
the E command will ~o at the end of the file. 

There is a subtle point here which mahl cause some 

-29-

PRIORITY 

ADVANCES 
ENTRY 
POINTER 
n CHARS 

TO ADD 
TEXT TO 
THE END 
OF THE 
FILE 

TARGET 
CHAR 
MUST BE 
CHAR 
AFTER 
LAST 
CHAR IN 
THE FILE 



DISKATE User's Manual 

CC)I"',fus:i. (In + I n a 1·1 c)f th(~~ p rev:i. C)I..I~:; (~'~~'{(:~m"'~ 1 e~:;. w(o:~' v(o? 
~; t T'(~·~s~:;(~d t,h(~t I <~ 11 nwf.'; us t(l ~:;f:'(o:~C :i. f~:~ i 1"1 (O~~;~;f.·~nc:~f.·~ (~n 

ar~umel"lt WITHIN an arSument. Here we seem to have 
violated this. In the arSument ++1>+1, the part >+1 
specifies a location which is outside of the part •• to 
the left of the I. How can this work? The answer is 
that> is evaluated directly by consultins an internal 
DISKATE location WITHOUT ANY MATCHING. When DISKATE has 
ev<;~ lua't,(·~d th(~~ .;:~ r~.~uITIE~nt .;~~; of'.;~ Y' (;~~;; •• I!I hi::'~ Y'E~ :i.~; t.rJh.;:~t h(:~~5 

happened" amon~ other thinSs: 

1. The initial reference interval is still the current 
f :i. :I. (~.~ + 

") , ... + 

, 
< has been assiSned the address of the first charac
t(·~ r i. n 1.~,h(0 of'i 1 (~ 0) 

3+ > has been assiSned the address of the last charac
't,(~.~ r in th(~ f :i.l E~ • 

After these have taken place, the value of >+1 can be 
calculated directly. It doesn't matter that this value 
lies outside the initial reference interval, any more 
than it matters that an explicit address like 2AOOH may 
lie outside the initial reference interval. 

There is an alternative symbol which can be substi
tu t (~ci f (:) r + + :i. n 't, h :i.~; (.? ~.~ <:~ IT, p 1 f..~ • T h (.:~ s H ITI b C) 1 -::: F > :i. ~:; (:~ n 
arSument which calls for no matchinS and denntes. the 
current file. The command we Just saw can be replaced by 
'l',hf.~\ c()mIY,(3nd: 

'''<r> 1 ::::+:1. 

There is an important difference •• + does not reallhl 
specifhl the current file, but rather the initial 
reference interval, as we have discussed. There is a 
special DISKATE command .which we will discuss below 
which can be used to manipulate the initial reference 
:int(o:·~rv(~l, thus changing the 1T1€~<:~n:i.n!:.~ e)f •• _.- t:.\ut <r> 
always refers to the current file, no matter what the 
initial reference interval is. • 

The command that we've Just seen, ~<F>:>+lv is 
probably the command that comes the closest to specifhl
inS the end of the file within the DISKATE lansua~e in a 
straishtforward way. The arSument <F>I>+l may look con
fu~; il"'~~' .bu·l·, :i. t It ~;(l~~:I~:~ H th(·:~ f.~nd of the f :i. 1 (~ (~I..I i ·t·,f? (:1 :i. r(o~ct .. " 
ly. However, there is a simpler command which will work 
by a side effect. We recall from a previous discussion 
that -1! will also specify the end of the current file. 
The simplest command for settinS the entry pointer to 
the end of the file which is reliable is probably the 
i.::'omlT'';~I",r..i : 

,,-:30·-

A~(G:L ~ 

AF~G2 

WITH 
AI:~G:?' NOT 
INSIDE 
AI:~G:I. 

'''-'II...I... 
WDI=(I, IF 
AI:~G~:.~ HAS 
NO . 
MATCHING 

<F> 

DENOTES 
CUI~RENT 
F:" I I...E 

NO 
MATCHING 
IAJHATFVEF~ 
TNIT I:~EF 

INTEF?VAI... 

"'<F> : >+:t 

SAFE 
COMMAND 
TO PUT 
ENTI:~Y 

PTI:~ AT 
END OF 
FILE 

,., ,," :1. ! 

SIMPI ... EST 
COMMAND 
TO PUT ,., 



DISKATE User's Manual 

If YOU use this command in preference to ~<F>:>+l, be 
very sure YOU don't confuse , for %. 

There are simpler commands which will set the 
entry pointer to the end of the current file, and 
we'll see them later, but they re~uire YOU to be 
certain that particular circumstances obtain and so 
can lead to errors. Probably the safest command to 
I.'~:;f.~ i~;; either "'<F>: >+:1. or '''-:I.! + 

Once ~~ga:i. r. , :i. t r.~(~nn()1~ t:)(~ emf .... h.c:~s i :-~<-:~d s t r()ng 1 H er.(Ju~.:th 

that YOU MUST absolutely restore the entry pointer 
before resumin~ text entry if you make chanSes in text 
already entered. FailinS to do this will mean the new 
text YOU enter will be ~oing in the wronS place!1' 

But suppose the worst does happen, and YO~ find 
that YOU have a lar~e block of text in the wron~ place. 
Of course, this can happen Just because YOU chan~e your 
mind about how YOU want the text to look ev.n if you've 
made no mistakes in usinS DISKATE. Moyin~ text is one 
of the key components of editin~, and DISKATEhas a 
simple move command. The M command, M for move, will 
move the characters in the interval specified by the 
ar~ument and insert them the same place text entered 
with an E command would ~o: between the tar~et charac
ter and the precedin~ character. Let's look at an 
exam~le. Suppose the current file consists of: 

NAME: • .JOHN DOE 
OCCUPATION: DEER 
SEX: MALE 
ADDRESS: THE WOODS 

and suppose we want to move the line with the address so 
that it is the third line instead of the fourth line. 
The first step is to set· the entry pointer to the ri.ht 
place. In tryin~ to determine where to set the entry 
pointer, the key is always to determine which two char
acters YOU want an insertion to ~o between. Since we 
want the line with the address to become the third line, 
we want it to ~o between the second line and what is 
cl..lrrentl~~ the third linf~. In cJ'l.,her words" we war-,t t/(l 

move what is now the fourth line to the location between 
the first character of what is now the third line and 
the precedin~ character. This is achieved by: 

'''3 ! 

Now to actuallY execute the move we use the command: 

AT END 
OF FILE 

M 
COMMAND· 

MOVES 
INTERVAL.. 
GIVEN AS 
Af~Gl.JMENT 
AND 
INSE~~TS 
PRIOR TO 
TARGET 
CHAr~ 
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M4 .... % 

M4! 

Thp filp will now look like: 

NAt1F: JOHN DOE:: 
OGCUPI~TI(}N: DEFI:~ 

ADDRESS: THE WOODS 
~:~FX: MALE 

NiJt :i. Ci::) t.hat. th€·~ ...... hn:l. ~:.~ . ..,inb cOl..Il i.'.1 havf:~ b(~~f~n ('.ion(·:~ ' ...... :i. th 
B sin~le command, say: 

H (:) w (~~~ v (.:~ Y',.. 1,&,1 h :i. 1 (.:.~ ~:~ i:) 1..1 III ~3 H f :i. 1"1 d ~:~ nUT' ~:; (.:.~ 1 of' U ~:; :i. n ~.:.f ~:; 1..1 c h c n m m (;~ 1"11.'.1 ~;; 

oft.en when YOU are accustomed to DISKATEv it's always 
w :i. ~:; ({~ .;;~ t f :i. T' (5 t. .(., n ITI ;~ k e s 1..1 Y' (.:~ ·t·, h (-:.' f..~ 1"1 t. T' H ~:, C) :i. n t (~~ T~ i. ~:; :i. ,.', t h f:~ 
l' :i. ~.t h t. )'.~ 1 .;;~ e (.:~ b (~.~ f () l' (.~ IT! ;3 kin ~.~ i:~ n ~:~ f~ h ~:~ n ~.:.t (.:~ 010 A ITIO ..... (.:.~ c .t;~ u t :i. C) 1..1 ~:; 

se~uence would be ~3!~1 tn see the pC)sition of the entry 
pointer, followed by M4!. 

The move command is one of the most powerful in the 
DISKATE text editor,.. and there is no limit to the size 
of the block than can·be moved. After a move command 
has been executed the tar~et character will be the same 
character within the text as it was beforev but the 
address of that character will be chan~ed by the inser
tion. In the example above,.. after ~3! the tar~et char
acter is the S in SEX, and after the move command the 
tarse£ character remains the S in SEX,.. even thou_h this 
is now in a different place. To be specific, after an M 
command the tar~et character is the character after the 
sroup of characters inserted by the move. 

Let's look at another example of usin~ the Move 
commanr..i .M..... on(·:~ t,h(3t, h()f:'efl..lll ~~ ~~c:)u wc:),...' t havf.~ tc:) u~:;e. 

OV(= l' (~nd (:)v(·~ y~ t .... e I Vf~ 1Tt€·~nt :i. ()1"1(·:~d th.r:~t tc:) T~(·:·~~:;'I..IITI~:~ tf:'~>d', (·:~,...t r~:1 

after havinS made some chan~es~ the entrhl pointer must 
somehow be restored. Several methods for doins this 
have been shown. But sUPPose the worst happens, and hlOU 
forSet to do this~ How do YOU repair the text? ~hlpi

cally it will be with a Move command,.. and what ~ollows 
is a Mrealistic" example~ To make it seem natwral and 
easy to understand, we'll assume in the example that 
we're creatin~ and editin~ a BASIC proSram -- even 
thc:>I..I!:.fh ~I(:>U m(~~:1 1"Ic:)'t', bf.~ 1.J~;;:i.n~1 DISKATE t(:> f~d:i. t BASIC. 
We're Just at the stase of writin_ the body of comments 
that will So at the be~innin~ of the pro_ram. Because 
this example will deal. with several DISKATE commands in 
~:; u c C f.o~ S 5 :i. 0 n , :i. 1"1 t h :i.~:; c a~:; f.~ w (~, w i 11 S H (] W THE P I:~ (] M P T 
CHARACTER so that the example listinss will look Just 

AFTEI:~ M 
COMMAND 

TA~~GET 

CHAI:~ IS 
:I.ST CHAF~ 
AFTEF~ 

CHAF~S 

INSEF~TED 

EXAMPI ... E 
OF 
USING M 
COMMAND 
TO 
f~ECDVEF~ 
FFHJM 
POINTER 
IN THE 
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1. :i. f.-:,(,:,~ the~:f w()l..Il r..1 (In ~~(JI.J r t(,:~ rlTI :i. na 1 • H(,~ T'(~ :i. s hc)w th~~ 

current file looks: 

> u ... 

100 REM BASIC PROGRAM FOR BENCHMARKING CHARACTER HANDLING 
200 REM 
300 REM PROGRAM WILL ENTER INTO A STRING VARIABLE A 
400 REM SEQUENCE OF RANDOM LENGTH INITIAL SEGMENTS OF 
450 REM THE ALPHABET TERMINATED BY A CARRIAGE RETURN. 
4t)() F~EM 

~:)()() I:~EM ON A SECOND PASS THE SEGMENTS WILl... HE 
t)OO I:~EM SEPA~~ATED AND PI;~INTEn OUT .... 

We notice that there is an extra space follewin~ 
the w()rd PASS in statement 500, and we want to ~et rid 
o'r :i.t, .. 

>'''C~j()()::t%: r.: :], , 
!50() F~EM ON A SECOND PASS'" THE SEGMENTS WILL BE 
>1,,"',," •• 
too F~EM 

200 r~EM 

300 I~EM 

400 F~EM 
4~,:;O I~EM 

460 I:~EM 

~j()() REM 
t)OO I:~EM 
). 

BASIC PROGRAM FOR BENCHMARKING CHARACTER HANDLING 

PF~OGRAM WILl... ENTEt!\: INTO A STI:~ING VAt:~IAHI...E A 
SECJUENCE OF F~ANnnM LENGTH INITIAl ... SEGMENTS OF 
THE ALPHABET TERMINATED BY A CARRIAGE RETURN. 

ON A SECOND PASS THE SEGMENTS WILl... BE 
SEPARATED AND PRINTED OUT. 

E0erythins looks Soed. (Remember that in a command 
like K~, - serves as an interval consistin~ of only one 
character,.. the tarset character.) Forsettin~ to reset 
the entry pointer to the end of the file" we ~o blithely 
alon~ enterin~ additional comments: 

>Er.:',700 REM 
BOO REM PROGRAM WRITTEN IN VIRTUAL BASIC VERSION 1.0 
900 REM 
:1 

100 REM BASIC PROGRAM FOR BENCHMARKING CHARACTER HANDLING 
200 I:~EM 

300 REM PROGRAM WILL ENTER INTO A STRING VARIABLE A 
400 REM SEQUENCE OF RANDOM LENGTH INITIAL SEGMENTS OF 
4!50 I!\:EM THE ALPHABET TERMINATED BY A CAF~F~I AGE F~ETUF~N. 

460 REM 
500 REM ON A SECOND PASS700 REM 
BOO I~EM PI:~OGRAM WRITTEN. IN VIRTUAL. BABIC VEF'<BION 1.0 
900 F~EM 

THE SEGMENTS WILL BE 

WF~DNG 

PL.ACE 



1:1 I SI'\ATE U~:;(~ Y" S Mr:~nu(:J 1 

600 REM SEPARATED AND PRINTED OUT. 

Helpl, This is not the way the text was supposed 
to lock' Now the Guestion is how to put it back tosether. 
In this case we're somewhat luckhl because the statement 
numbers provide an easy wahl to fi~ure out where thin~s 
should ~o+ If this were an assembler proSram thin~s 
IT, :i. ~:.tht b(~~ toushe Y' • Aft~~ T' r:; ta r :i. ns (:~t th i s ~:.~a y't:,'ta~:.~(·~d I..I}~'I t,f.~xt 

for a minute we can see that the last thin~ we entered? 
st~tement~ 700, 800v and 900v are out of place. They 
~:; h n 1..11 d h a v (~ ~.:.~ () 1"1 (:.~ at t h (.:~ i!.~ n i:.1 n f t h (.:.~ f :i. I (.:.~ v t:.l 1..1 t :i. n ~:; t i::'~ (:~ cf 
h .i:~ '.,. (::' I .... 0 1..1 n r.1 1..1 }':I :i. nth (~~ IYI :i. 1.'.1 d I (~~ <:) f ~5 tat (.:.~ IT, (.? 1"1 t ~:.:j () () + H (~~ r (.~ :i. (:; 
one way of correctin~ the dama~e. We'll use the entrhl 
P D :i. 1"1 t ~:.~ 1" t () t.'.l C;~ .:~ t:.ll e t () ~; (.:.~ e ,j u ~; t w h (.~ r (~~ to' h :i. n ~.:.~ ~:; ':3 Y' i::'~ b ~:, m €.~ (:~ ,.', ~:; 
of the ' command. Clearly the problem starts on what is 
nnw ]. i. t"I(':~ !:.:;OO. 

>/"r~~jOO]%: [:700] v ' 

500 REM ON A SECOND PASS-700 REM 
> X::::'" 

';:- ,., r <;> () 0 :1 % I > v ' 

9()O I:~EM'" 

>Y:,",:'" 
)"Xo(o.Y 
700 REM 
SOO REM PROGRAM WRITTEN IN VIRTUAL BASIC VERSION 1.0 
~~O() I:~EM 

>"'{F>: >+:1. 
>MX •• y, .... 
100 REM BASIC PROGRAM FOR BENCHMARKING CHARACTER HANDLING 
2()() 

:.300 
40() 
4f.jO 
4c)() 
!500 
600 
';'IO() 
B()() 

900 
:::. 

I~I~M 
F~EM 

REM 
r~EM 

I~EM 

I~EM 

r'::EM 
Ii:EM 
REM 
I~EM 

PROGRAM WILL ENTER INTO A STRING VARIABLE A 
SEQUENCE OF RANDOM LENGTH INITIAL SEGMENTS OF 
THE ALPHABET TERMINATED BY A CARRIAGE RETURN. 

ON A SECDND PASS THE SEGMENTS WILL BE 
SEPARATED AND PI~INTED nUT + 

PROGRAM WRITTEN IN VIRTUAL BASIC VERSION 1.0 

Success! Let's ~o over this carefull~+ First a 
word about the seneral method. The problem is that we 
have a piece of text in the wron~ place, and to correct 
that it has to be moved with the Move command. To 
specify the Move command reGuires we determine three 
thinSs: the lower address of the interval to be moved, 
the upper address of the interval to be moved, and the 
tar~et location to which we want the interval moved. 
The method to be used herev which is a fairly cautious 

··"~34 .". 
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use of DISKATEv is to determine each of these 
separately. First the lower add~ess of the interval to 
be moved. We decided that the thin~ which is out of 
place is statements 700 throu~h 900, and statement 700 
now be~ins in the middle of line 500. The first thinS 
we·do, then, is set the entry pointer to the be~innins 
of where statement 700 now is, and use the I command to 
make sure we/ve ~ot it. The value of the pointer is 
then saved in Xv which will be the lower address in the 
interval to be moved. The use of the pointer here is 
not absolutely necessarY, but settin~ the pointer and 
then viewin~ its location with the I command is so 
convenient as a wahl of seein~ what we're doin~ that it/s 
worth the extra bother, Remember that the ~ command 
sets the entry pointer to the LOWER address of the 
interval which is its ar~umAnt. 

The next step is to set the upper address of the 
int~rval to be moved, which we'll do by settin~ the 
pointer? verifhlin~ that it/s in the ri~ht place, and 
then savin~ it in the variable Y. Ri~ht here is another 
ilTl}':I(:) r'l:. a 1"1 t F,o~;~:;:i t.') I €-~ ~;(:)u T'ce of f~ T' Y'() T' • Thf~'" c()mmand, e~S 
well as a command of the form: variable=ar~umentv will 
take the LOWER address of the ar~ument. What we want 
hf~ re :i. s 'l:.he UPPER (3t.:h.:i r(~~:;~:; ()f th(,~ :i. nt(,~ T'vc31 tn b(,:~ ITI(Jv(~~d. 
That/s why we had to ~ive the command ~[900J%:> instead 
of simplhl ~[900]%. ~[900]%:> sets the entry pointer to 
the upper address of the interval [900]%. 

Finally we set the entry pointer to the place where 
we want the interval moved, which is the end of the 
file. The command for doin. this we/ve already seen. 
As a final precaution~ the command uX++Y will show us 
the inierval we are about to move, so that we can have 
one last check that it is specified correctly, At last 
we are ready for the Move command itself, which is 
~5 :i. mF' 1 ~l MX •• Y ~; i nc(.? we h<~ve ~:;et (-?v(~~ T'~~th i n~1 e 1. ~5('~ UP. 

This may seem like a lot of trouble to have ~one to. 
In fact, the whole th:i.n~ could have been accomplished by 
the 5in~le command: 

Wh~:~ (JI"I ea T't,h ~5hol..ll d y(;)U ~~C) th r()u~~h a 11 th(~~ wo rk 't,h.!:lt W(~ 
did when such a simple command will work?? The answer 
is that the simple command will work because we happen 
to know it is correct. When YOU are workin~ on editin~ 
in actual U5a~e, y(;)u may be Just as likely to make a 
mistake in a command such as the one Just above as YOW 
weT' e ,t () m a k f? the m :i. 5 t, a k €-~ W h :i. c h t h :i. r..; c (:)lTI ITI;'~ ,,,, dis 51 .. 1 F' F' 0 5 e d 
to correct. The simple ciommand above ~:i.ves you no 
feedback at all to see if the operands are specified 
correctly before tha actual move takes place. There is 
nothin~ more frustratin~ in text editin~ than to make a 
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mistake in enterin~ a command which is simply aimed at 
correctin~ a still previous mistake. Of course, the 
more experience YOU ~et with DISKATE, the more YOU will 
be able to use such simplified commands with no trouble. 

B~ noW we have pres~nted all of the most basic 
DISKATE text editin~ commands.~ The editin~ commands 
that are presented below are on a more advanced level, 
and allow YOU to perform editin~ tasks repetitively and 
~reate your own "edit macros" -- pro~rams th~t accorn-
F' :I. :i. ~:; h c C) III P ]. (.:~ ~.~ (."!! d :i. -t:. :i. n ~:~ f u ,", (:~ t :i. (J n~; (0 Y C) 1..1 ~; h C) U 1 ... ·.i f.~ Y' C) b (~t:.\ 1 ~~ 
attempt to familiarize hlourself with the use of the 
commands discussed so far before ~oin~ on to try the 
technirnues that are .oin~ to be presented now. 

Above we saw that YOU can replace a portion of text 
with somethin~ else by sivinS a K command followed by an 
E command. This is fine if YOU want to chan~e a sin~le 

instance, but what if YOU want to make the ~han~e in 
several places? It freGuently happens in text editin~ 
that yOU have to chan~e EVERY occurrence of a part of 
th(~~ teNi:. to ~5C)lY,(o~th :i. n~.~ f..~ 1 s(·~ • F C) Y' :i. r'IS t~:~I"'c(o?, Ycn.' m :i. !=H,.l~ 
discover that YOU had systematicallY misspelled a word 
every time yOU used it, or in editin~ a pro~ram YOU 
misht be forced to chan~e the name of a variable, which 
would mean chan~in~ it ever~where it occurred. DI8KATE 
provides verY powerful comm~nds for performinS this kind 
of task. Of course, this power if used erroneously can 
leave YOU with a monster Job of cleanins UP, so ~reat 
care must b~ used to make sure these poweTful commands 
do not themselves contain errors. 

Let's start with a simple eNample. Suppose that we 
have a file which is a list of entries each one havin~ 
the same format as our do~-eared JOAN DOE file. After 
numerous complaints from the clientele we are pursuaded 
that it ish't ~oDd form at all to keep maintainin~ a 
1 i.n(~·~ :i.n e(~ch en":,y'~~ ft)T' the ~:;c-:~~.~ elf th(~ (~Y'f.·~(:~ture 

described. This is the seventies, after all. So, everhl 
line in the entire file containin~ the pattern [SEX:] 
must ~o. Before shawinS how it all ~an be done with a 
5in~le command, let's see how we would ~et rid of these 
lines one at a time. The first such 1inein the file 
could be eliminated bhl the command: 

I<r.SEX::J% 

Now what about the next such line? Remember that a 
pattern matchin~ ar~ument such as [SEX:]% will call for 
a search throu~h the entire initial reference ihterval, 
in this case the current file, startin~ at the 
beSinnins. We hav~ already axed what was the first 
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occurrence of [SEX:J%, so the pattern rSEX:J% will NOW 
match what ori~inally was the SECOND ocurrence of 
[SEX:J%. since we deleted the ori~inal first occurrence. 
This means that to kill the next occurrence of the 
pattern we can ~ive the identical command K[SEX:J%, and 
k~:~(~~)~" on ~.~:i.v:i.n~.~ 1"h(o:~ ~;(~mi!:~ eomITI<:Jl"ld (lln~:~ nl .. lmber (:)f tim(~~5 1:.(:) 
kill off the offendin~ lines one by one. Suppose for R 
the moment that we happen to know that the file has 47 COMMAND 
entriesv so that the command will have to be ~iven 47 
t. :i. III (~.~ <:; + I t.. I~; <:) ~:.l v i C) 1..1 ~; 1 ~~l (:~ T' :i. i.'.i :i. C 1,,1 1 f.) U r:; n u j, ~:; (:~ r'1 C' f~ t () h (!~ V €::~ t. C) 

.:i~ C' 1'..1..1 i:~ 1. 1 ~:~ t. ':H~" (~:~ i. nth I? e i) m ITI <3 n d t. h :i. <:; ITI';~ n 'ri t. :i. I'll ({~~:; I, F 0 T'1:.I..II .. I· .. · 

.::~ t (.:-~ 1 ~:~ -I:- h (~~\ Y' i.:·~ :i, (i:. <:l n T B 1'\ ATE c () I1IITI ~~ n ci 1,,1 h 'i. chi ..... i :I. I c ~:~ u ~:; f:~ nth f:~ T' 

C' C) m ITI a I"t c1 ~:~ -1: .• n b f,.~ 11: F P I~: ATE D (3 ~.~ :i. v (.~ 1"1 1"1 IJ ITI b (.? T" (J f t :i. IT, (.:.~ ~:; + T h :i. ~:; 
is the R command. In a lYIulti-command command liney the 

CAUSES 
1;~EnT OF 
CnMM~,ND 

I ... I Nt::: 
TO J:<F 
I=?EPt:::ATFl:I 

will cause oth@rcommands to b@ repeated n times. We are n TIMES 
now able to pur~@ our notorious file of itsbsser 
instincts by the sin~le cnmmahd: 

A l4 () T' ... ·.i C) f w .;:~ r 1"1 :i. n ~~ • I n ~~ :i. v t n <.:t ~:; u (;~ h co ml'fl.13 n d ~:; (i~ r:; t h :i. ~; 
~ou have to be extremely careful that a pattern in the 
part of the command to be repeated does not match more 
than YOU intend. Suppose for instance that instead of 
usin~ the pattern [SEX:J% we had used rSEXJ%. This 
pattern would also match a line containin~ the name 
THOMAS WESSEX, for instance, which is not one of the 
lines ~e want to delete. uBoundary characters·, such as 
spacesv punctuation and carria~e returns, are often very 
impurtant in s~ecifyin~ patterns that match the ri~ht 
th:i. n1=J. 

An obvious ~uestton here is what to do when ~ou 
donlt know how many times the command will have to be 
repeated. Actually, YOU can pro~ram DISKATE to count 
the nwmber of times a pattern occurs, and we'll see 
J:.l(~]. (JW he).... to do t,hat + But w(·~ (.ion I t T'C'?,{;J 1 ll:~ n~?(~~d tC) ~.=:1c:) '1'.(:) 
all that work. The simplest approach in ~ivtn~ a repeat 
command which YOU want to apply to every occurrence of a 
pattern tS to ~tve a repetitton number whtch YOU can be 
sure is ~reater than the number of times the pattern 
will occur. If we know for instance that the~e are not 
more than a few hundred entries in the file but donlt 
know exactlY how many, we could use the command: 

Assumtn~ welre correct that there are not nearly this 
many occurrences of the pattern [SEX:J% tn the filev the 
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command will be repeated untill all of the occurrences 
of the pattern have been deleted. Then what? The 
pattern [SEX:J% will fail to match an~thin~, so an error 
me5sa~e will occur. 

Thou~h this method will work perfectly well, the 
obvious problem is that we have to assume that the error 
m (o~ ~:) ~:; f:~ ~.~ (~~ :i, $ ~.:.~ :i. v (.~ '''I b (.~ c a I .. ' ~:; e n I S 1'\ ATE T' a 1"1 0 u ·l:. C) f n r~ C 1..1 T' T' (~~ "'1 C (~~ ~:; 

of the pattern to match, rather than because of some 
error that shnuld reall~ concern us. It's better not to 
have to rel~ on an error to terminate a process, so 
we'll see in a minute how to avoid this. One note. 
I=i:i·:~r:,,(·:·~t:i t.:i C)n numb(·:~ T'S ~:~ r(~~ t.l·'e·~a·l·,(·~r..f as POB I T I VE <. That, 1TI(·?~:~n~:; 
'1' .• hat, .... 'I. :i, ~:; '1,', h f:~ ~:; ~:~ m/:':~ t h :i. n ~.:,~ <:~ ~;:. I) !:.:; !::i ~'5 !.:.:.i • B n, :i.·f ~:~ n 1..1 I,J a 1"1 '1:,. t n 
1..I~:;'r.:.·~ t.h(·:·~ II]. a Y'~.:.~(·:~ nl."Ylb(·;.:. 'f' II m(·':~thc)d fn r\ ·l'.,h(·,:~ I:~' ('~nmmal"ld" the·? 
s :i, m J~' 1 (~.~ ~:; t. n 1..1 m t:.\ (~.~ r' '1,'., CI u r:; (~.~ '1'" () r t h (.~ n U IYI t:.\ (~.~ T' n f T' (~.~ P ('!~ '1.' .• :i. t :i, n n <; :i, ~; 
-1, since this is the lar~est repetition number DISKATE 
I", :i. J:I. .(:~ 11 Ot ... + (1.)5~;:-3!5 :i. ~:; nt:.\V :i. nu~:; 1 H :I. a r~.=i~? (':~I"IC)u~~h fC) r <:~n~:l"" 

th :i. n~.~ ~:'()U 14(:)1..1:1. d w(:~l"It -t,C) .dQ' ~;. :i. nc(~ f :i. 1 (-'!!s ITIU~;; t f :i. t. :i.'''1 t.h(::~ 

memor~ and 65K is the limit to the size of the memor~+) 
T h (~o} )~, r () b 1 (.:.~ ITI IAI f':~ ."i 1..1 ~:; t. f.~ 1"1 C n 1..1 n i', (~ T' (-~ d C ~;t n t.'.l (~.~ F' h T' ~;~ ~:; i..:.~ (f (;~ ~:; 

follows: How can we break m repetition loop when we've 
Y'I,.II"I ou-t, of m(Btchf.·~(:; l.J :i. thc:)ut '/:,e r"TI :i. n<:tt i n:<:.~ t.h(~·~ ]. oOP "", :i. 'l:.h an 

error? There i$ a DISKATE command especiallY for this 
f~U T')~"()~;;(~ ~ Th€~\ C()ITllll(~nd [JF, wh :i. c:~h ~; '!:,(:~nl.:i~:; ·r·' 0 T' [~u :i. t on 
F (;~ :i. 11..1 re ,.. 1 ... 1 :i. 1l te .,.ITI :i. n<:~ tr.:.~ (~ T' (·~)~'(·;':'(3'l".. 1 Clc))''', W :i. t.hou·I:, (:~I"I (~.~ Y' r'o r' 
if in evall..latin~ the ar~ument of the QF command a match 
fails. So, we. can do what we did above withnl..lt havin~ 
to end in an error b~ the command: 

The R~l will cause the res'!:, of the command to be repeat
ed 65535 times, and the QF[SEX:J% command will terminate 
th(~ :I. ()()p w :i. ·(-,hnui:. ';31"1 f':? Y' rn r :i. f th(-,:~ T'('':~ i~; nnth :i. n~.=i wh :i, eh 
lTt(;d,ch(~~; [SEX::J ~x. + In 'r-- <3e'I,~- w(~·~ (~an IYt(:~kf:-:a thf.·~ (~n'TIIYland lYIu(~h 

~:; :i.ITlf~ 1 (-~ r (0 I~(·~c<:~ 11 that :i. f <:~ c()mIYI(:~l"td t.ak f':?<; an a T'~.:.~I..I'T,(~·~nt J:.1Ut 
n (:) n e :i. ~:; ~=i :i. v (~~ n , D J S 1'\ A T F 1 • .1 ~;; f..~ f:; t h (.,:~ :I. ,a ~:; t <it Y' ~.~ 1.1 ITI f..~ "-f 'l', C c) 'T, P 1..1 t (':;' (',i • 
I n t.h(·~ comIY'<~l"Id 1.], n(·~ (;~bov(·:\ th(·:~ (:~ rf4uITI€·nt, (Jf ·th(·'!! fJF c:~C)mlYl<:~I"Ir..f 

:i. f.oj. :i. d(-:~I"d.-, :i. (:~(~:I. '1.:.(;) th(·~ (;~ Y'~~UITlf~nt (:)'1" 'I:,hf.~ 1'\ COIYIITlanci, ~;;o the.:.\ 
command can be simplified to: 

This is an example, then? of a~eneral form of 
command which will delete every occurrence of a pattern 
:i. n (:~ of·\:i.]. f..~ + I n ~.~ (o? n (.:~ Y' (~ :I. ~l (J U W C) U ], c1 1..1 ~;; f.~ t h f..~ e C) m ITt and: 

t.C) I.'.f(-~]' (o:·~t .. (o:·~ of '('()1Tt t.h(·'!! eu r,Y'f:~ .... t f :i. 1 (~.~ f:~"(':~ T\~:I necl..l Y" rl:'!!nr~(~~\ ()f 

p~ltterl"l. SI..IJ~,pn~:;e we w(l~nt t<:) I~EPLACE EVEI:~Y OCCU'~I:~E:NCE C)f 

IN F~n 

COMMAND? 
1"1 IS 
TF~FATFn 

AS 
POSITIVE 

I:~'''':I IS 
THE~ BAME 
A~:) 
,:~ I.> !!,:i !:.:j :.~ f.:; 

(~F 

COMMAND 

TEI:~MIN"" 

ATF.::S 
LOOP 
14 I THDUT 
Ef~f?nl:~ IF 
AI:\~GUMENT 

GIVES 
MATCHING 
FAILU':~E 

DELETE 
FVFI:~Y 

OCCUI:~"" 
F~ENCF OF 
A 
PATTEF~N 

one pattern by a Plece of text. This can be done exact- REPLACE 
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ly the same way, r~memberin~ that a K command followed 
by an E command replaces the ar~ument of the K command 
with the entered text. Thus the command: 

will replace every occurrence of pattern with text. (In 
word proces5in~ systems this operation is often called 
'Slobal search and replaceR.) 

I n d(~~t(~~ rill i n :i. nS wh(~t.h(~ r (:l ITlatch i rlf.,j fa :i. 1 u T'('~ h(~s 1 ... <:~k(~~n 
~lace for an ar~ument or a QF command, even if there are 
no matchin~ symbols in the ar.ument, a Hmatchin~ 

failure R -- perhaps arSument failure is a better term -
will still occur if the lower address of an interval 
turns out to be larser than the upper address. This can 
acutallY be used for comparison operations. We'll see 
an example of this in 1.2. 

Tn effect a command line usin~ the R command 
constitutes a miniature pro~ram. Becuase it so often 
happens that YOU will want to execute a proSrammed 
seGuence of DISKATE commands, DISKATE provides the 
facility to execute a seGuence of commands that are 
stored in the memory as all or part of a file. Our next 
major Soal is to discuss this facility, but before we do 
it's time to present the commands that enable YOU to use 
multiple files. Often YOU may only work with a sin.le 
source file at a time, but when enterins a seGuence of 
commands which is to be executed by DISKATE, more than 
likely they will want to So into a file separate from 
the material they operate on. 

As we mentioned at the besinnin~ of the manual, a 
file is a seQuence of bytes bounded by O's. The current 
file is included in the source area, which may contain 
several files. Suppose YOU want to be~in editin~ a new 
file, while retainin~ the current file in the source 
area for use later. The command to be used is the N 
command, (N for New file,) which takes no arSument. 
This command creates a new empty current file at the end 
of the source a~ea, and expands the source area to 
include i~+ Any editin~ YOU do on this new current file 
will leave the old file in~act. (That's assumin~, of 
course, that in editin~ the new file YOU don't make an 
error in an ar~ument causin~ it to specify an address 
outside of the current file.) If YOU want to edit 
several files, the N command can be ~iven any number of 
times, as Ion. as you doh't run out of memory. 

By usin~ the N command YOU can create several files 
in the memor~. Now the Guestion is, suppose YOU want to 
~o back and look at one of the previous files? To do 
this yOU use the F command, (F for File.) The F command 
is different from all of the commands we have described 
so far in that THE INITIAL REFERENCE INTERVAL FOR THE F 

.... ~~9 .... 

EVEr~Y 

OCCUF~ .. " 
RENeE OF 
A 
F'ATTEI:~N 

WITH 
TEXT 

N 
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snUF~CF 
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CUFH~ENT 
FILE TO 
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COMMAND IS THE WHOLE SOURCE AREA. The actual operation 
of the F command is somewhat detailed~ but the basic 
idea is that it TAKES THE LOWER ADDRESS of the ar~ument 
siven and MAKES THE FILE CONTAINING THAT ADDRESS 
CURRENT. Remember that a file in the memorhl is bounded 
bhl O's. When DISKATE is ~iven an F command it evaluates 
the arSument and uses onlhl the lower address. First it 
looks to see if this location contains a 0 -- if so it 
assumes that this is the beSinnins location of the file. 
If not, it be~ins searchins backward from this location 
:i. Cl 0 II,. :i. n~.:.t 'f'n l' a 0 Y .i3f"ld 'Alhen :i. t f :i. nd~:; :i."l", ~ (:;(~t~:; th :i. s as th(::~ 
~:.\ (.:.~ ~:~ :i. n n :i. n ~:.~ n f t h (~~ of :i. 1 (.:~ + H (3 V i n ~.:.t ·r·' C) 1..11"1 d t. h (.:.~ J:) (~.~ (~s. :i. 1"'1 ,.', :i. n ~.:.t n of 
the filev DISKATE searches forward from the arSument 
location lOQkin~ for another 0 which will be the enrl of 
t h (.:.~ f:i. 1 (~~. • W h (~~ ,.., :i."l:. h (:~ ~:; 1,'.1 (.:~ t (~.~ 'f' m :i. I". (.:.~ ..... 1 t, h ~~ f i 1 t:'!! b nun day' :i. (~.~ ~;; , 
the file is made current and THE TARGET CHARACTER IS SET 
Tn BE THE 0 IA'H:r CH ENflS THE F I I ... F • 

The·'!! F cnIT'IT,(;~nd ;31 ~:;o ADJUSTS THE SnUF,:CE AI~EA. Tf i.',h(o:·~ 
f :i. :I. (.:~ J ..... () 1..1 n d (3 r :i. €.~ ~:; d (.? t (.:.~ 1'm :i. n (.:.~ (:.1 f,":I. (:'l C (~ t h (.~ 'r :i. 1 (~.~ (.? 1"1 t :i. j' (.~ ], \~ 
within the current source area, the SOlJrCe ~rea stahls 
unchan~ed. If the file boundaries place the file 
Eo 1"1 t :i. r (.:~ 1 H (] 1..1 t. ~:; :i. r:.f (.~ (J f the C' .. I l' l' (~ 1"1 t s () U l' C f:~ <:~ l' e a" ·t·, h (~~ m () 1 .. 1 Y' e (.:-,-0 

area is redefined to be the file determined b~ the F 
command. Nothin~ happens to the old s()urce area in the 
memorhl -- the only thin. that is chan~ed is that the 
internal pointers DISKATE uses to define the limits of 
the source area are reset~ If one of the file boundar-
i. (.:~~:; 1 :i. ef.'; :i. ns :i. d(~ ·I.·,h(~ CI..I Y' Y'ent ~:;()I..I rc(~~ ,m Y\(~~';~ but th(~·~ c:)tht:~ Y' 
doesn't~ the snurce area is expanded to include the file 
determined bhl "l:.he F command. 

J...e::-d·,'~:; ~:;(O:~e how the·? F cC)J1.mand w(JI .. lld work wi '(~h (:~ 

$impI~ example. Let's SUPPQse we're usinS DISKATE to 
(~~ ('.1 :i. t, (;~ 1 e 'l', t (.:~ r toG (o'!! 0 l' ~.:i f.~ M () l' l' () weN f," l' (o? ~:; ~:; :i. 1"1 ~,t h <:) w IYII..I C h w f:~ 
like his memorhl bnards. Snmewhere in the first few 
lines will be a line containin. the pattern [George]. 
Now suppnse we u~e the N command to set UP a new empthl 
f :i, I €-~" .i3nd :i.1"I ·(· .. h :i.~; f :i. :I. ,~~ w(·? f:'l..It (l~ ~:; t l' i I"I~:'~ o·r D:r SKATE 
cnmmal"lds used to format the letter. We'll see below 
some examples of such "edit macros". Before we execute 
these we want to look over the file with the letter one 
more time to make sure it is O.K. At this point the 
501.1 ree (:~ l' (·,!!<3 COf'If.'; :i. s t,s ()f 't,W() f :i. :I. (~'~$ : th€·~ f :i. 1. (:~ w:i. t,h 't',h(':~ 

letter, followed by the file with the DISKATE commands. 
The file with the commands is current. The command: 

will make the file with the letter current, and set the 
tar~et character to the end of the file. Remember that 
the initial reference int~rval for the F command is the 
whnle snurce areav $0 in execl..ltin~ the F command DISKATE 
will besin searchin. for the pattern [Genr~e] at the 

",,4 () ... , 
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be~innin. of the source area, which is the file with the 
1 ~~t t,(~ Y' • 

Suppose we had written three letters, one each to 
Tom? Dick, and Harry, and followin~ that had a file with 
commands. If we want to see the file with the letter to 
Harry we can use the command: 

(It misht net be a Seed idea to use the command 
FrHarry], since the letter to Tom mi~ht talk about 
Hay'"('~:~. ) 

Th(·:\ rf.·~ :i. ~:; .i:ll ~5<:) .i3 ~; :i. ITIP:I. e W.i:l~:1 H(:)U C.i:ln R )'.:,..r:~~.:.t(.~ th Y'(JI..I~;.~h II 

the files without knowin~ what any of their contents 
are. Suppose YOU want the current file to be the first 
file in the source area, whatever that is. The command! 

F<S> 

will do the trick. (8) is a symbol we haven't seen 
before. It is analoSous to <F) and denotes the source 
area. It does not call for matchinS. Since the F com
mand only uses the lower address of its argument, F<8) 
will make the first file in the source area current. 

Now suppose we want to see the next file in the 
source area. As usual with DISKATE there are many ways 
of doins this. We saw above that the command ~<F>:>+l 
will set the entry pointer so that the tarset character 
is the 0 at the end of the file. That means that the 
ar.ument <F):>+l will specify the 0 at the end of 
current file, But, if another file follows the current 
file i~ the source area, this 0 will also be the 0 which 
forms the lower bound of the file which follows+ So, if 
we Sive the command: 

F<F>:>+1 

it will set the current file to be the file followin. 
what had been the current file~ (Don't be confused 
about -F H appearin~ in both the command and the ar~ument 
-- this is Just the same as the principle behind a 
statement like X=X+l.) Or, we could Just as well have 
siven the command: 

F·-:I. ! 

There is Just one problem with this method. SuP
pose YOU Just don't remember which is the last file in 
the source area, so that YOU aren't able to reco~ni2e 
the last file when YOU see it~ Th~ command F<F>I>+l 
calls for no matchin., and neither does F-l!, 50 that if 
the current file happens to be the last one in the 

AF'<GUMENT 
DENOTING 
S(]UI:~CE 

AF~EA 

(NO 
MATCHING) 
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source area and YOU execute this command anyway, it may 
no1:, r (.:.~ t 1..1 rna 1"1 f.~ l' l' C) r III f.~ ~;; ~;; <:~ ~.~ e!l ~:.lU t :i. n s t. (o~ (~d 1.4 :i. 11 ~.:~ :i. v (.? ~:I C) 1..1 ,(~ 

file consistinS of sarbase. This could sive YOU a 
si~nificant surprise! What we would like is a method of 
settins the current file to be the next file in the 
source area but which would sive an error messa~e if we 
happened to already be at the last file. Here is a 
command that will do the trick: 

L (.:~ t. ' <:; ~:; (~~ (.:.~ h (J w t h :i.~; w 0 l' k ~:; • ,., -::: F > l > + t w (.:.~ h ~;~ V i..,:~ (;~:I. l' i.:~ a (':I H 

seen as a command which will set the pointer to the end 
of th(~·~ f :i. ]. (!.~ + Th :i.~;; mSH not b(~·~ n(·':?(:;-(~~~:;~:;<:~ l'~~ :i. f HOI..I h<;~,,(·:~ l.'.1c)I"I(·:.~ 

no editin~ on the current filey but we'll include it to 
be safe. Now let's look at the ar~ument in the second 
command on the command line above. BeCI..IBSe it is the 
(:~ r ~.:.~ I..IIY, l·'!! 1"1 t n f ~:~ n F C' 0 IYJ IY, a 1"1 (:.1 !I '1:. h (.:.~ :i. n :i. t i a 1 Y' (~.~ 'f (.:.~ l' (.'!! r', c (.:~ :i. n t (.:-~ Y' v <~ 1 
is the entire SOlJrCe ares!I 50 ~ •• specifies everYthin~ 
in the source area followin~ and includinS·the 0 at the 
end of the current file. ~ •• :2@ specifies the second 
chi.:~ ·(';:~ctf:~ r I,., :i. th :i. n t,hi:':~ :i. ntf? rv(:~ 1 t ... J(·:~ ,ju~; t. IT'f.·~nt :i. (:)nf':~t.·.i • If 
there is a file follnwins the current file, then, the 
argument ~~.:2@ will ~ive the first character of that 
file. C- •• :@ would ~ive the 0 forminS the lower bound 
of the file.) Howeve~, if there is no such file then 
after ~<F>:>+l, ~ will point to the hishest address in 
the source area, so the ar~ument ~+.12@ will produce a 
1YI(:~tch :i. n~.~~ fa :i.1 u r(,;.:o (:JI".d hf.~nc(o:.\ <~I"I .(~ r Y'O T'. Thl . .I~:; the F'" + • l :?m 
will ~ive an error if there is 1"10 file fol:l.owin~ the 
c u Y' Y' (~n t f :i. ]. f:'!! , (:) r (~~ ]. ~:; (~~ :i. f t h (~.~ Y' f.o~ :i. ~:; sue h a f :i. ]. (.'!! W :i. :1.:1. m a 1.-:. (~~ 
it cu~rent+ Of course, the command: 

r· ..... 1. ! ,F"' •• I ~:.~m 

wc)ul cf (,)0 y'k ,ju~:; '1:, (3S w(·~ 11 + 

At this point B di~ression is in order to discuss 
one of the "side effects" of the F command. Above we 
~ave a ~reat deal of attention to the problem of havin~ 
as close to a foolpronf method as possible for settin~ 
the entry pointer to the end of the file after correc
tions have been made on entered text. We also saw an 
(':~~'{(;~IYI~" 1 (.:~ of hnw un? 1 e(3~:;<~nt :i.1.:. (~(3n bf.~ tn fn r~1(~~t t.() f.'.io 
this. We've also mentioned that the F command will 
position the entrw pninter to the end of the file that 
it makes current. Perha?s this is a clue tn how we mi~ht 
be able to have a shorter command which will set the 
entry pointer to the end of the current file. One 
possibilit~!I which is certsinl~ a short command, is: 

Fr, 

.... 4:~·"· 

COMMAND 
TO MAl',!::: 
NEXT 
FTI .. E IN 
BnIJI:~CF 

AI:~FA 

CI..Jf~I:~FNT 
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While this will work in many cases, it is somewhat 
danSerous to relw on it habituallw. The reason is that 
there is no ~uarantee that the tar~et character is 
actually within the current file. In all of the exam
ples we have seen so far, the tar~et character did stay 
within the current file, but in those cases where hlOU 
are usin~ DISKATE as a monitor, which is discussed in 
the next section, YOU will freGuently execute commands 
which place the tar.at character outside of the source 
c~ r(·"!!a <:J 1, to~(~th(~·~ r • 

A much ~;(3f(~ r <:ll te rnat. i ve :i.~; the cOITlm<:1r,d: 

F<F> 

This command saysv take the current file and make it 
current~ A bit redunda~t, of coursevbut it will 
position the entry pointer reliablhl to the end of the 
current file, and is#shorter and simpler than the com
mand ~<F>:>+l. It's more straishtforward than ~-1', but 
hlOU can choose whichever is easier to remember. 

Now we can set to the real Soal of the present 
discussion: how to write sernuences of DISKATE commands 
which can be executed as "edit macros H

• The flexibil
ity which this feature of DISKATE allows provides fop a 
virtually unlimited ranSe of BPpllcatlons. We'll be~in 
with examples which are verhl simple. One simple appli
cation for edit macros which could arise verY often is 
5ubstitutin~ for an abbreviation the text the abbrevia
tion st<3nds for. If 'l~her(~·~ :i.s <'1 lc:)n~.~ }':Ih'(~a~;(-? that OCCI .. IT'S 

over and over in your text, for instance, it would be 
nice to have an abbreviation for it and then use the 
DISKAT~ edit macro facility to replace the abbreviations 
with the expanded form. To use an example that occurs 
freGuently in this manual, suppose we use the symbol 
I.R.I~ to stand for initial reference interval. Without 
usin~ any edit macros, we could instruct DISKATE to 
replace everY occurrence of the I.R.I. by the full text 
u5in~ the command: 

I 

R-l,QF[I.R.I.],K,E[initial reference interval] 

If we found ourselves wantin~ to issue this commahd 
freGuently, it's a IonS one to keep havin~ to type in 
every time. Let's see how to set it UP as a macro, so 
that it can be executed with a very short command line. 
First we have to enter i~ into the memory. We can do 
this with the commands: 

N,~[R-l,QF[I.R.I.],K,E[initial reference interval]] 
F<S> 

For the moment we'll assume that there will be only one 

F<F::;' 
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file with the textv and-then & second file with the 
macr04 The F(S> command will restore the text file as 
the current file. Now the Question isv how do we exe
cute the macro? Macros are executed tisin~ the DISKATE 
comm<~nf.'.f D, wh:i.c:~h ~;t,(~nd~:;. fC)T' ,Dc). I...:i.k(o~ th(o~ I:~ c()mm(~ni.'.f, THE 
INITIAL REFERENCE INTERVAL FOR THED COMMAND IS THE 
ENTIRE SOURCE AREAv and the D command onlhl uses the 
low(·~~r <:~i.'.1dT'(·:~~:;~; (Jf :i.t~:; (:~T'~.:.fum(o:~nt~ To €~N(~(~ut€~ 'l',h(o~ IYI(:~CT\<:) <:lll 
we have to do is fiSure out an ar~ument which will spe
cify where the macro is in the source area and ~ive a D 
~nmm8nd with this ar~ument~ 

Th(~~ r~u T' Y'ent f i :I. e :i.~; th(·:~ t(':'~N'I:.. f :i. I (,:,~ nn ',Jh :i. ch th(o:.~ 
tn ;:~ C l' n 'Ai :i. 11 C) r:, f:~\ T' (~ t, (o:'~ • < F :> :i. ~;; ~~ I"t a T' ~:f ' .. Im c,:·~ n t w h :i. C h .,,1 :i. 1 1 
':; :::, f::'~ c :i. f ~:l t. h :i.~; f :i. 1 (:'~!I an (1 -t.', h (:~ 1..1 p P (~~ T~ a (1 d T' (,~ ~:; ~:; :i. n < F:> :i. s -t h (.:~ 
last character of the file. <F>:>+l would specifhl the 0 
formin~ the upper bound of the file, so since the macro 
immediately follows the text filev (F>I>+2 will specify 
thp first character of the macro. So, every time we 
want to execute the macro we can type the command: 

n<F>:>+2 

The-"!! T'(~~ :i. ~:; sC:)ITI(·"!!t,h :i. '''I~~ v(,:? r~:~ I..Inm(:~-t i~:; f~:~ :i. r"1!!.f <;!b()ut 't,h :i.~:; ~ 
The command D<F>:>+2 is one that is difficult to remem
ber and it w()uld be easy to make a mistake in typin~ it. 
It would b~ better if·we could ~ive the macro a name and 
·t,hen eH(~,~cut(~~ :i. t t:.l':;l ca 11 i '''I~=! :i. 'l', J:'\~:l nalY,e 4 n I SKATE h(:~~:; .. fI..IS t. 
,:;uch a fo" rc)v:i. 5 i (HPI + T C) n<:~m(·:? a 1Tr(;~C V'C) YOU I..I~:;(.~ ·l·.,hf::~ * C()IYI"" 
mand~ The * command does nothin~ and is i~nored+ This 
means that the characters followin~ the * in a * command 
C' <lJ n . b (~ I..I~; (;~ c.f <:~ ~; a 1 a t.l (~:1. + I... (~t '~; s (o:~ e h (J W t h :i. ~:;. w () u 1('.1 t .... (:) Y' II.. ~ 
I ... et I r:; . saH "'I(~ wan't·, t() <:.f :i. V(~ e) I..! r IT.<;~C ro th(·:? n<:~m(·~ I F~ I + Thf:~ 
macro ori~inall~ looked like: 

To add the name to the macro it should look like: 

*:rF~I 
R-l,QF[I+R~I+l,K,E[initial reference interval] 

Wh(~~n th(o~ 1TI<~crc) is e}·~€-~el..fted th€,~ c(JmlTr(:~nd *:rF~I w:i.l:1. ~;;:i.ITI.·:'l~~ 

b (o~ i ~.:.f"" () 'I' e r..f ~ Now t h f..~ (:~ u (,~ ~:; tic) 1"1 :i. s, how d n w c·~ c~~ N (~.~ C~ 1..1 t (.~ t. h f.-':
macro by name? Remember that the initial reference 
interval for the n command is the whole source area. 
Thi.;~ c()ITlmand: 

Dt::*II=\:I] 

will take as its ar~ument the be~innin~ address of the 
first occurrence within the whole source area of the 
characters *IRI. AssulTlin~ the text file does not 
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contain such a pattern, since the initial reference WITH 
interval is the whole source area this ar~ument will *name 
evaluate as exactly the be~innin~ of our macro. Of 
course, in ~ivin~ a macro a name in this way YOU have to 
be careful that the pattern *macname -- where macname lS 

the ~ame of the macro -- does not occur anywhere in the 
source area ahead of the be~innin~ of the macro. Note 
that usin~ this method of namin~ a macro usin~ the * 
command and executins it by D[*macname], YOU can have as 
many macros as YOU want, and they can all be in a 5in~le 

file after your text file(5) or they can be iM several 
separat~ files. It doesn't matter where they are within 
the source area, as lon~ as the name is properly uniQue. 

The commands within a macro end in a carria~e 
return, Just as if they were typed in a co~mand line, 
and of course there can be several on a line separated 
by commas. When a macro is beinS executed, when the end 
of the file is reached this is automaticallY treated as 
a return. If the macro was invoked from the terminal by 
a command line, control will be returned to the termin
al. However, a macro can contain a D command, so that 
macros can call other macros. In this case when the 
macro returns, control is passed to the next command in 
the calling macro. Thus the D command works like a 
GOSUB in BASIC. We saw above that the command OF can be 
used to break out of a repeat loop. It can also be used 
in a macro to return the to caller. OF will Quit 
whatever is the innermost process in which it occurs, 
whether this is a repeat loop Dr a macro, if its ar~u-
ment produces a matchin~ failure. 

There is a special ar~ument that can be used in 
connection with macros. As a macro is executed, a 
special ·command interpretation pointer" is maintained 
internally by DISKATE. If the macro aborts in an error, 
the value of this pointer is saved in a special loca
tion. The contents of this location are denoted by the 
symbol 1, which does not call for matchin~+ In other 
words, ? is an arsument which ~ives the address of the 
character of a macro that caused an error. You can use 
this to help debu~ a macro which produces errors. For 
instance, if we had a macro in the source area which 
be~an with the command *IRI, and this macro was produ
cin~ errors, we could find the point where the error 
occurred by the command: 

This would print the macro on the terminal UP to the 
paint that caused the error. 

When the R command was introduced we said that it 
would cause the rest of the command to be repeated. 
This is correct if the command is entered from the ter-

AS ARG 
SYMBOL 

GIVES 
CHAR OF 
MACRO 
THAT 
CAUSED 
AN 
ERROR 

R 
COMMAND 
IN MACRO 
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minaI, but if an R command occurs as part of a macro it 
~ill cause THE ENTIRE REST OF THE MACRO to be repeated 
until either an end of file or a Buit command is 
i:?rIC()Ur,te red. 

An(l~ 1 (:~g(JU~;; to thf~ (IF command :i. f:; the (~S <:~(JlTIlTlar'ld, 

which stands for Quit on Success. If its argument does 
not produce a matching failure it will ~uit the inner
most process be it a repeat loop or a macro~ The as 
command can be used in repeat loops in commands entered 
from the terminal, Just like the QF command. If the QS 
command is ~iven with no argument, the ar~ument used 
IAJ :i. :I.], b (,:,~ t h (.~ y ... Y' ~:.~ v 'i. n 1..1 ~:~ :i. 1"1 t (,~\ Y' V (~ :I. com f:, 1 .. 1 t (~,~ ti, a ~;; '~J :i. 't, t'l (:~ ,.', ~:~ 
n .!.'- h (~.~ Y' DIS I( ATE C Cl m IY'';:~ 1"1 ci ~ T h :i.~;; (:~ Y' ~.:.~ I..Im f..~ n 't, c <:~ n t.l E' }~" r f..~ s 1..1 IT, (.~ d 
not to have ~iven a matchin~ failure, so tha~ as WITH NO 
(::,I:~GUMENT CAN BE IJSED AS A I:;.~ETUF~N COMMAND. Th:i. ~:; :i.~;; 
I:,!! ~:; ~~" (.:~ c :i. all ~:~ 1 . .1 ~;; (~.~ f 1..11 :i. f ~:l () 1..1 W .;~ n t t.D h .;:~ v €.~ ~:; (.~ v (O~\ Y' .;:~ 1. IY'';:~ C Y' (:) ~:; :i. 1"1 

.::~ s :i. n ~.:.f 1 f..~ 'f :i. :I. (.:~ • 
I... (-:~ t ' ~:; y:, 1..1 t. ~5 t) IY, f..~ (:) f t. h f..~ ~:; (O:~ .... , :i. (.:.~ c (~~~ ~:; t 0 ~.:i (.:~ t h (.:~ Y' and 1 n C) It.. .;;~ t 

e~ ITI';:~ C:~ Y' 0 w h :i. c h ).:, (~.~ r 'f 0 Y' IT! ~:; .;:~ fun c t :i. C) 1"1 W h i c h () C' C 1..1 Y' ~:; f Y' f:~ <:~ u (~.~ 1"1 t ..... 
l~ in text editin~: formattin~ para~raphs~ After mak
in~ editinS changes in prose text it will often happen 
t.h(~t th(~ m(~ Y'~.:.f :i. n!:; of th€·~ 1 :i. n(~·~~; w:i. 11 h(:~v(-:~ 'l',o t.·.l(-:~ Y'(~·~<:~d,jl..l st. .... 
ed. The macro we will look at will have three 
parameters? which are ~iven b~ sett.ins the vallJes for 
the variables X? Y? and Z. Z will sive the number of 
cha y'a(~t(·:~ Y'~:; 'l',h(:~t w(·:~ want a~:; thf!:~ IYI<:~X :i.IYII . .I1Y1 :I. :i. n(·? :I. €,~n!:.t'l',h " ';;~I"If.'.f 

X • .. Y w :i. 11 ~; 0~ Y' v (.:.~ (:~ ~;; ani n t .. f:~ Y' v a :I. f n r m 1. 1"1 ~.f t h Po t:.l C) 1..1 n d (;~ Y' :i. (.:~ ~;; (] f 
theparasraph+ Once X" Y" and Z are set we want the 
command D[*PARAGRAPHl to adjust the ri~ht-hand mar~ins. 

The macro will work in two stases. First we will 
delete all the carriase returns in the paraSraph" 
repla~ins them with blanks. This will in effect turn 
the para~raph into nne enormous line. The second stase 
will chop it UP into lines of the proper lensth+ Each 
oft h (.:.~ '1.:. w 0 ~:; 'l" .. (:~ ~.~ f..~ ~;; w :i. :I. 1 h a v (~ its (:> W 1"1 "!:; u t:.l1Yl (~c Y' (] ", w h :i. e h 
PARAGRAPH will call. The macro will contain a new 
eommand" the G command which stands for Goto. The G 
C () IYlm.1;l n d c .:~ 1 .. 1 ~:; (.:~ ~:; (.:.~ x (~~ c u·t, :i. C) n (J faD I S 1\ ATE IT! (:~ c Y' <:) t. n b (~.~ 
transferred to the lower address nf the arSl..lment" and 
,.., n Y' k. !;; .... i 1..1 ~:; '1'.. 1 :i. Ii.. (~.~ a n () T n :i. n B A B I C 0) I... :i. k (.:.~ t h (.'!! Dec) m IYI';:~ n (1 " 
the initial reference interval for the G cnmmand is the 
whole source area. And now for the. macro: 

*FIJSE 
QFX •• YI_?K?E[ l"G[*FUSEl 
*CHClP 
QFX •• Y:- •• Z@vKI-l[ lvE_"Gr*CHOPl 
*PAI:~AGI:;':APH 

[lr:*FUSE::I' 
f" X 

Dr:*CHOP::I 
(~S 

· ... 46· .. · 

F~EPEATS 

Tn E:Nn 
OF FILE 
nl:~ us" 
nF. 
CAUSING 
(~UIT 

(~B 

COMMAND 

nUTTB 
TNNFI:~"" 

MOST 
PF~[)CEBB 

IF ·ND 
MATCHING 
FA:r:LUI:~E 

IN 
AF~GUMFNT 

(~S WITH 
NO AJ:~G 

ACTS A~:) 

F~FTI..It=~N 

G 
COMMAND 

TI:~ANB"·· 
. FEF~S 
EXECU .... 
TIDN OF 
MACI:~n 

TO 
I...[)I,.JEI:~ 

AnDF~Ef:)f:) 

OF AI:~G 

INITIAl.. 
F~EF 
:rNTEI:~VAI .. 
IS 
snl . ..IF~CE 
AJ:\~EA 
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A few notes. The final as can be done awa~ with if 
this macro ends the file. If as shown the entire macro 
is ~oin~ to So in one file, the lines be~innin~ with 
:+:PAt~AGI:;:APH III us t NOT b(~·~~.:i :i. n th(·~ f :i. 1 f..~ <- Th~~ T'(-?(:~~:;C)n i r:; th(:~t 
if they do, the pattern [*FUSEJ will match not the name 
of the submacro, as we want it to? but rather the 
ch(:~ r(~ct.(·:~ Y'~:; >l<FIJ8F w :i. th :i. 1"1 t,hf? n I: *FUBE::I • Th i 5 cOl..Il d caur:;e 
.:~ 11 k :i. n('.1~:; of f:~ l' 0 t.'.l I e'TI~5 • Note th<3t :i. n thl'l:~ m(3C Y'O CHDP" th(~·~ 
K followed by the E command will leave the tarset 
~haracter as the character followin~ the carria~e return 
,j u ~;; t. (.:.~ n t. i::'~ T' (.? (',1 !I s (~.~ t '1:, :i. n ~.:.~ :i. '1.:' pro f:' (~.~ I' 1 ~:~ f 0 T' t h (~.~ 1"1 (~.~ ~.~ t '(' .. :i. m (~.~ 
around the G loop. 

There is one difficult~ with this method: invokin~ 
8 macro or usin~ G commands with an ar~ument like [*nameJ 
will work perfectly well but cO~jld end UP bein~ extremely 
slow, since each time the command is executed DISKATE has 
to search throu~h the whole source area lookin~ for the 
ar~ument. One way around this is to use variables. For 
instance, the above example could also be done this way: 

*FUSE 
(~FX •• Y I .... ,K II E I: ::I v G FUSE 
*CHOP 
(~FX •• Y 1"\ + • Z(~ 1/ K : "":I. r ], E .... v G CHOP 
*PAI:;:AGI:~APH 

FUSE=<S> I [*FUSE] 
D FUSE 
CHOP=<S>lr*CHOP::I 
"'X 
:0 CHOP 
(18 

Ht::~re th(~~ 'Tlacr'(:) as~;;:i.~.~tn~:; t.hf.~ DISI'\ATE \laT':i.i.~bl(·~~:; FUSE (~nd 
CHOP to the respective ar~uments. This way the G com
mands do not call for any matchin~, and so execute much 
faster+ Note that whereas a D command could be siven 
s :i. mp 1 H i n thf:~ fe) rill D I: *FI.H3E:1" :i. n th(·:~ :::: ~:;tatf.~m(·:~n'l'. (;~t:,\c)v~:·~ 
thf.·~ fo I'm <8> 1 r:: *FUSE::r h(:~c1 ·to bf:'~ ~.=i :i. \If.~n + Th(·:·~ r'~~a~:;on :i. ~:; 
that the D command is one of the few commands for which 
the initial reference interval :i.s the entire source 
area, so the prefix <S>I was not needed. For the = 
statement the initial reference interval is the current 
file, so the source area must be expl:i.citlhl set as the 
initial reference interval. 

An alternative method to usin~ G commands would be 
to use the Rcommand, but this would reBuire that FUSE, 
CHOP and PARAGRAPH be in separate files, since the R 
command will repeat to the end of the entire file until 
a QF or Q8 causes a Quit. 
,{"h :i.~:; 'Tlet,hod, ~:~C:)I..I COI..!:I. ('.1 I..ISf.~ 

c:~oITlITI.t3nds : 

To enter the macroS usin~ 
the followin~ seQuence of 

" .. 4'.7"" 
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N 
F[*FUSE 
I~'''' t v OFX ~ • Y : .... vl( v E I:: ] 
]vN 

F[*CHOP 
1:~··"t,,(~FX< .• Yl'·'. +Z(r~vKl"":r.[ ] v E .... 
]vN 

E I:: *PAF~AGI:~APH 
D[*FUBE'] 
;"'X 

'Clf' >l<CHClP] 
'] 

A ~:; f:, (~.~ C i .;;~ :I. e C) IT,m an c1 w h :i. c h c (;~ n ~:.l (.:.~ u ~;; (.:.~ ..... i :i. 1"1 IYI.::~ C T' t'J ~;; n T' 

(~c)IT,manl.·.i 1 :i. n(·:·~s :i.~; th(~·~ PAUSE eOIT,mani.'.f". Thp PAUSE C'oll'lmanr:.i v 
I ..... h :i. C~ h h a ~;; rr C) (:~ r ~.~ u IT, (~.~ n '1:, v ""I :i. l:l. c <:~ 1..1 ~::, (.:.~ t h (.:~. p '(' [) C (~.~ ~:; <;; 

it occurs to stop in a "panic detect" state. 
stop to examine the printout on the terminal" 

:i. n ',.,Ih i ch 
You can 
and t.he·:~n 

resume execution of the process by typinS any character 
()th(·:·~v' th.;~n B OT' EBC~ Th(~~~ "}',"anic (:.f~~·l· .. (~~ct" :i.~;; ci:i.~:;cu~;;~;;F!t:.f 

IT! n Y' (.:.~ f 1..11 1~:I :i. n S (~~ c '1:. t eJ n I".:3". T h (o:~ ITI (.:.~ ~;; $ (:~ ~.:.~ f..~ P A U B E :i. ~:; }':, T' i n t (.~ t:.i . 
on the terminal to notify yOU that YeJl..I're in the pause 
~:; '1', <:1 t, f:'i! ". T h :i. ~:; c (:) IYr ITI (:~ 1"1 d :i. ~:; f.~ ~:; f· .. e c :i. a 11 ~:I U ~:; f.~ f u 1 f n r ~:; 1..1 c h 
thinss as chanSins diskettes. 

tAl (.:.~ C c:l n c 1 u (1 (.~ '1:, h (.:~ d :i. ~:; c 1..1 ~;~ ~:; :i. Cl n n -p 1..1 ~:; :i. n ~.:.~ n T B I( A T r::: (:~ ~;; a 
t. r:.~ ~.~ t f.~ "".1 :i. t. () Y' W :i. t h t. .'" (] ~:; p (~~ C:~ i a :I. c C) ml'il (:~ n i'.'.1 ~;; ~ ..... h :i. c' h C <B 1", t:.l (.:.~ 1..1 ~; (~.~ i.'.1 
as a convenience to save extra t~pin~. The command DFF 
'l:. (;~ II.. f..~ f;; <:~ ~:; :i. t~;;. {:l Y' ~.:.~ 1..1 IT, (.:~ n t (:l ~:; t r :i. n ~.:.f C) of' c h ~:~ Y' act (.'!., r ~:; u }'... t (:) ;.~ 4 :i. r', 
:I. (-:~ n ~.:t t h f..~ n c 1 C) ~;; (~.~ (i :i. n t:.l T' a c k (.~ t ~;; II a ~:; ~:~ n u w n 1..11 r:.1 f C) r' (:~ 1"1 E 
command. DEF stands for Default. When DISKATE is ~iven 
<:~ DE FcC) mlV, ;,;t n d!l "1'.. h (~.~ ~:; ·l· .. T' :i. n ~.:f of"' 0 T'm :i. n ~.:.~ :i. '1'.. $ <;t v' ~:.f u IV, (.:.~ n -t.:. :i. s ~:; a v (.:-:a cf 
. . '1 . l '1'1 ... :I. n <;~ ~:; F' (~.~ C 1 (3 . . :I. 1"1 • " (-:~ T' ''', <:~ . . . . n c a .~. :I. Cl n • Thereafterv whenever 
DIS I( ATE i.-:~ ~.~ p (.:.~ c t .. ~:; ;,~ C C:) IT, ITI <:~ .... (:,i II :i. f ~:~ C) 1..1 ~:; :i. IT, p 1 ~:~ t ~:~ F:' €~ ·HJ e <:~ r T' :i. i.:~ ~.:.~ Eo:~ 

return with an empt~ cnmmand linell the strins ~iven as 
-t. h f!:~ a l' ~.:.~ 1..1 IT, (~~ n t '1:, nth (.:.~ 1:1 F Fcc) m IVI ;,:J n ci w :i. 11 t:.l (.:.~ f..~ ~.~ (.~ cut (~.~ (1 i:l ~i; a 
default comma .... d. For instancev above we had examples nf 
U~:; :i. ,.', ~.~ t h (.:~ ~:;. (:l m (~~ C (;) IT, m·m n .-.:1 r f.~ p'f::'~ t :i. t :i. v (~.~ :I. H ·t·, n ~:; (~o) ~:.~ ~:; 1..1 C C (.:~ ~:;~; i v (~.~ 
intervals of texty such as 1) •• CJOANJl2@ •• By ~ivin~ 
th(·:·~ COITIIYI<31",(:.f: 

'",h(~·~n(·~v(-:~ T' ~:~ou t'::~}""ed ;,:~ ca Y' v' :i. (:~~.=i(~~ rei',u Y'I"I :i. n y'e~;}·:"nn<!;(·,:~ t.o th(~-:a 
prompt character? DISKATE would execute the command 
II>. ol' [ • .,JOAN::! l 2(~. ~ 

If YOU don't remember what the default command isv 
t ~:n~" :i. n ~:.~ n E F ""d t, h n () i.:H' ~.:.f u ITH~~ n t w :i. 11 ~!; h C) W :i. t t n ~:~ (:)1..1 ". I of ~:H:)I..I 

have ~iven a default cOlYlmand and then want to stop I..Isin~ 

th :i. ~:; f(-:~atl..l re·?? th(-:~ (:~olYllYland: 

.... 4B~H 

PAL/SF 
COMMp,ND 

STOPS 
PE~nCFBS 

IN 
PANIC 
DETECT 
~:rrATE 

DEF[ c-mcf] 

CAI.JBES 
Cly,d 

Tn HE: 
EXECUTED 
FOF~ CAI:~ 

I:~ET DNLY 
AS 
COMMAND 

DEF 
WITHDUT 
AI:~G 

~:)HnlIoIS 

cmt.·.1 

[IFF!::] 



.. , 

DISKATE User's Manual 

DEF!::] 

(DEF with an empty ar~ument in brackets) will discontin
ue usin~ the default command feature 'until another DEF 
command is ~iven. 

A similar command to DEF is REF. This oommand also 
takes as ar~ument a character strin~ UP to 24 characters 
in len~th enclosed in brackets. This strin~ is treated 
as a DISKATE ar~ument and is evaluated prior to any 
<:; 1../ t.':' ~;; co? t.:~ U (~n ,\" c (:) !YIITI (:~ n i.'.i w h :i. c h n () T' ITI <~ 11 H . t (~ II.. (.~ s t h (.~ C~ 1..1 T' T' ~~ n 'to f :i. ], e 
~s the initial reference interval. This ar~ument then 
becomes the initial reference interval for every such 
command. Those commands which use the whole source area 
for their initial reference interval, i.e. G, [I, or F? 
are not affected? and a missin~ ar~ument, <, and ) also 
are not affected~ The best waY to see how this works is 
by an example. Suppose YOU Sive the command: 

I~EF[""%J 

Normally the ar~ument .+ by itself would match the 
current file, but after the REF command it would match 
the line with the pointer. Note that the ar~ument of 
the REF command is kept as a character strin~ and 
reevaluated each time a command would normally take the 
current file as its initial reference interval. With 
the command above, the initial reference interval 
chan~es every time the entry pointer is moved to a new 
line. As with DEF? REF with no ar~ument shows the 
strinS that is beinS saved as the arSument of the last 
REF command executed, and REF!::] discontinues the use of 
this f~ature until the next REF command. 

REF and DEF can be used in combination to work 
Quickly throuSh blocks of text. For instance, suppose 
YOU are editins a letter in which para~raphs are sepa
rated by two carriase returns in a row. The commands: 

I~EF[·" .......... ] 
t>EF [At .• \ > +\] 

can be used tosether to edit parasraph by paraSraph. 
You would be~in by sivinS the command rn<F). This sets 
the pointer at the beSinninS of the file. Now the 
'!:;~~lTIb(JI •• ITlatches thf~ Cl.JF~f~ENT PAF~AGI~APH + T(:) set to ·l~hf.~ 

next psra.raph simply t~pe carriaSe return in resPonse 
to the prompt character. Of course, if YOU make some 
chanSes, resettinS the entry pointer, •• will then match 
the portion of the current paraSraph from the entry 
p<:):i.l"ltf.~r (:)nw(:~rds. 

Usins the REF command calls for.speclal care, as it 
ih effect redefines the meanins of arsuments whose 
meanins is familiar without the use of this command. 

· .. ·49·"· 

nI~,CON

TINUFS 
USE OF 
cmd 

CAUSES 
INITIAL 
REF 
INTEI:~VAI... 

FnF~ ALI ... 
COMMANDS 
N (] I:~ M A I." L Y 
TAI'\ING 
IT AS <F> 
TO BE a T'~:.t 

I:~EF 

NO AI:~G 

SHOI.oJB 
LAST 
AI:~G 

GIVEN 

F~EF[ ::I 
DISCON .... 
TINUES 
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T <!o ~:~ 1.1 c:; :i. n ~.:.~ [I I B 1< ATE ;,:~ ~:; a M n 1"1 :i. t.o Y' 

A<:; 1YI(·:·~,..,t, :i. C)nt:~(f :i. n th(!.·~ :i. nt, T'nt:.1IJct ;i. on v th(·:~ Y'(':~ i~; (:~c)n<;; i .... 
derable overlap between this section and the previous 
<:) n (~.~ ~ M n ~1; 't. (:) f t h (.:.~ c (:) mm a 1"1 (',1~; I.4J f..~ w :i. 11 I,·.f :i. ~:; c U ~:; ~:; h (:~ v i!:~ a 1 Y' (.:.~ (3 d ~:~ 
t:.l (~.~ (.:.\ n :i. n t. Y' C) t.'.i u c (.:~ d .) :r n u~; i n ~.~t n I S K f.1 TEa ~:; a 'I:- (.:~ ~.~ t. (.:.~ d :i. '1'" 0 r'!I t .. h (.:~ 
CD IYIm a n c1 s ~:~ 0 U ~.:.~ :i. v (.:.~ ..... , :i. ]. 1 1..1 S U {~ I ]. ~:I a}':' F' :I. ~:~ t .. () t. h (.:.~ c 1 •• 1 Y' Y' (~.~ n t. f :i. ]. (~.~ 

within the source areay or ~ometimes the whole source 
;,~ r' (~.~ ;,:~ ~ I 1"1 1..1 ~:; :i. n ~.~~ n I n 1< ATE a s a n'l 0 n :i. t. C) ... ' y t, h (.:~ co I'iIITI (l~ 1"1 ('.1 f;; ':1 C) U 

~ive l'iIa~ appl~ anywhere in the computer's memory. Some 
cl'f thf'~<:;(~':' c~omm(;~nd~; ~J I 1...1... FUNCT ION D IFFEI:~ENTI ... Y I F THE 
TAI:;:GET J B nUTS I Dr::: THE SOUI:~CE (.~I:~EA.) N(:~tu r'a 11 ~:~ all <;;uch 
differences will be pointed Ol..lt~ 

Ina ('.f ('.1 i"'" i C) n i:. n 1..1 ~:;. :i. n ~.:.~ ABC I I e C) c1 (.~~ ~:;" w h (.,:~ n 1..1 ~;; :i. 1"1 ~.:.~ 

DISKATE as a monitor YOU will also want to deal with the 
codes directly" probably in hexadecimal or octal~ When 
YOU brin~ UP DISKATE there will be an initiallY estab
lished CURRENT BASE~ The ClJrrent base represents the 
b(:~~:;(~·~ :i.1"I wh :i. ch 1"I1..I1TI~.'.l(~·~ T'~;; f Y'nm D T SKATE a ..... (.':~ OUTPUT <!o l,Jhi1:~n He)I . .I 

input .. nUlTlt:)(.'f!""~:; 'I,',t) nISI-=:ATE? THE HABE MUBT AI...(...lf~YS BE GIVEN 
EXPL. I C I TI... Y ~ If n() b(:~s(·:·~ :i. ~:; S}"~i:':~C :i. of" :i. ~:~i.'.i II D T SKATE r:~$~:;UITI(':'~~:; 

that the base of any number typed in is DECIMAl.... There 
are several ()ptions fnr specifyin~ numbers to DISKATE. 
F ;i. Y'~:; t of (:~:I. I,.. (;~ nl.Jl'ilt:.\E~ r ma~:~ co? :i. th(':'~ Y' t:.\(~·~ SPL:r T C) T' I"IC)'l'. ~ A 
n I..IITI t:.\ (~.~ T' :i. 1"1 ~:; f:1 1 :i. 'l'. f <:) r m i ~;; ~:; r:' (,:~ e :i. of :i. ( .... ~ i.'.i J:.\ ~:I ~.;J :i. v :i. 1"1 ~.:.f t ..... c:) 1"1 U I'iI t:) (.:~ Y'~;; 
separated only by a colon. The first number sives the 
v <;~ :I. U (~.~ 0 f t h (.:~ h i ~.~f h (] Y' (f (.:.~ r t.) ~:~ t ( .... ~ C) f a :r. I:> b :i. t va 11..1 (~.~ v <:~ 1"1 d t h (~~ 
second number ~ives the value C)f the low order byte. 

For instance? suppose YOU are reservinS'the first 
"pa~e" -- i.e. the first 256 byte se~lTIent in the compu-
t (~.~ T' (~;; . IT! (.~ III (:) Y~ ~:~,.. f C) Y' ~:; f:" (~~ C~ :i. a :I. d r :i. v (~.~ r r:; 0 r :i. n t (~.~ 'f' ""1..1 P t h (:~ 1"1 d :I. :i. n ~.=i 
or the like~ The first address that yOU misht have ill 

proSralTl OCCUpy" thenv could be specified as: 

CI . .II:~F;:FNT 
H(~BF 

TS H(.~~;~F 

Fni=~' nuT .... 
PUT OF 
Nur1I{Et=;:B 

Fnl!~ 

NtJr1BFI;~ 

INPUT 
HABE 
MUHT BE 
GIVEN ....... . 
nFFI~UL T 
IS 
DFCIMf.ll... 

1:0 nlm 

T h :i. ~:; IYI (.:~ (:~ n ~;; t h (.:.~ n U I'iI b (.~ Y' :::: :1. * 2 !:.:j 6 + () ~ N n t (.:.~ '1:, h (:~ t ~r> :i. n c (.:~ 1"1 n 
b ~:~ ~;; f..~ W a ~:; s F' (.:~ c:- :i. f :i. (.:.~ t:.t ,.. n I S 1\ ATE (3 S ~:; u I'iI (~~ ~:; r.i (,:~ c:- :i. m a]. ~ n of c c:) 1..1 T'~; (~~ 

numbers in hexadecimal do not need to be split? since 
the hexadecimal form is "naturally" split already. 
Numbers in hex are indicated b~ addinS the character "H" 
as a suffix to the number~ The number 1:0 is eGuivalent 
tn: 

tOOH 

Tn <;; P (.:.~ c :i. f ~:l '::l n u m b (.:.~ r :i."". C) C:~ t (;~:I. v 0 Y' t:.\ ;:~ ~; (.:.~ B" t h (~~ ~;; u f of" i ~.~ /, (~ " 
i ~:; B f.'.i t.'.i (.:~ ('.1 t (J '1', t'l (.:~ (~\ n d C) f -t .•.. h (~~ n u ITI b (~.~ Y' ~ S ()" of' C) T' (.~ N .1;l m F' ]. (~.~ 'l', h (~.~ 
nl..ll'ilb(·,:~ Y'~;; : 

GIVEB 
1"I*~:~!:.:ib+1'iI 

(BPI ... :r T 
Fnl:~M ) 

SUFFIX 
H FnF~ 

HEX!.' 

r.~ FOF? 
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2()()OH 
40:0000 
::52: () 

all specify the same number9 which is 32*256. There is 
onf.·~ i mF'n y,·tant f:,() :i.nt .c3t:.10Ut h(?H numb(·:~ r~;;. A HEXADEC I MAl ... 
NUMBEI:~ MUST BEGIN I.'" I TH A nEC I MAl ... DIG IT. C)·l:.he T'w:i. ~:;(.:.~ thf.·~Y'(~·~ 
would be difficulty distinsuishing it frnm a variable 
n(;~m(~~ fo Thus FFFFH :i. ~;; I"IC)t .B v<~ 1 :i. ci w(;~~:~ to ~:;PF!C :i. f'~:~ ;:~ nl.'mt:.l(·:·~ 'f' 

f~r DISKATE -- YOU would have to use OFFFFH. 
The current base can be chan~ed at any time by 

I..I~:; :i. n~.t 'l'..hE~ B comlYlsnd (0 F c) Y' :i. 1"15 tanc(·:·~ p to ch<:~I"I~.~f:·~ from 
h (~.~ ~.{ (:~ d (~.~ c :i. m <3 Ito C) eta :I. ~:~ n 1..1 .... J (J u 1 d 1 .• 1 ~:; €,~ the C 0 ITIIYI';:~ 1M

, t.'.i : 

.. -51. .... 

OCTAL 

HEX NUM .... 
BFH MUST 
BEGIN 
I~ITH 

rrEC I MAl... 
DIGIT 

B 
COMMAND 

Hn 
BETS 1"1 

AS 
When the current base is not hexadecima:l.9 outputs of CURRENT 
numeric codes from DISKATE will always be in split form. BASE 

As men t :i. (J 1"1 e d f:.l Y' :i. €~ f 1 ~:l :i. 1"1 t h f:~ )'~ r (~v :i. ou sse c t :i, (:) 1"1 p 1"1 1..1 IYI .... 
bers can be used to specify an interval explicitly. For 
instance, the first 8K bytes of memory can be specified 
by the intervals: 

o •• :l.FFFH 
o •• :':r7 : ~~7'70 
O •• :3 :1. : :~5!=:j 

To view an interval in memory in numericp rather than 
ASCII form, the * cnmmand may be Siven. It works like 
the H command, eHcept that interval siven as the 
arsume~t is output byte by byte in numeric form in the 
current base. For each line nf output there will also 
be a field at the left of the printout showinS the 
address of the first b~te beins printed on that line. 
The t command will thus perform a CORE DUMP to your 
terminal of the interval Siven as the ar~ument+ 

ArSuments siven with the # command may call for 
matchin., Just like so many nf the ones we saw in the 
previous section. The * command is especially useful 
for viewins non-printin~ control characters if these 
1YI1..1~:;",-" 'be 1..I~:;(·~d. SI..I)""F'(:)Sf:~' fo r :i.nf:; t~1I"1Cf~' ~:fr.)1..1 SU~:;f:'(~ct th':3t 

there is a l"Ion-printin. character in the line in the 
current file coMtainin~ the tarSet character. The 
CC)mlTli~I"fd : 

:If:".'% 

will dump this line 01"1 the terminal, and you can inspect 

• :1= 
COMMAND 

DUMPS 
INTERVAL 
TO 
TEF~M:rNAI... 

BYTE BY 
BYTE IN 
CUHI:~ENT 

BASE 

the codes to try to find out where there may be a Etcodest 

You can also use the E command to enter numeric ENTEI:~8 
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codes as well as ASCII charac~ers. When enterin~ text 
usin~ the E command, the ASCII characters comprisinS the 
text are surrounded by brackets. To enter numeric codes 
usins the E command, the codes are surrounded b~ the 
character "I" and separated b~ blanks. In this case the 
base must NOT be siven -- the base is automaticallY 
assumed to be the current base. A strins of codes sur
rounded b~ the t s~mbol can also be concatenated with 
other valid ar~uments of an E command to form a compo
site arSument. The E command is one of those that works 
differently if the tarset character is outside of the 
'::~ n 1..1 Y" C' (.:., a T' (.:.~ ;:~ • I.A.J h (-:~ nth (~.~ F e () ITIIT. a ,.., c~ w ;;~ ~:; :i. n t T~ n ci 1..1 c ~:.~ ('.1 :i. t, l,J .;:~ ~:; 

Axplained that it will INSERT the entered text into the 
current file between the tarset character and the 
previous charaeter. However~ if an E command is Siven 
and THE TARGET CHARACTER IS OUTSIDE THE SOURCE AREA, the 
bytes entered WILL OVERWRITE whatever is there and there 
1,,1 :i. :/.]. ~:) (.~ no :i. n~;; (~.~ T' '1;, :i. C) n • 

I...f~'t.. ' f:; 1 D()II.. ~:~t an ('~~~«:~ITI~','( 1 t..:~ • SupF'O~:;(-?,:I. oc<:~t :i. on ~:.~()()DH 

c C) n t;,~ i n ~:; ;,;~ .J 1..1 IT, f" t (:) <~ n nut J'," 1..1 t 'r 01..1 t. :i. n f:'~ f C) T' ~:I C> 1..1 T' t (-:~ T'm :i. 1"1 (;~:I. ~ 

but. ~:~C)u w.;:~1"r t, '1:,0 ch(3n~.:J(~' th(·:-~ . ..iU'T't··~· tn <3 ,jUIYI}"'~ t..o ]. nc(:~t :i. on 
307AH. First we can examine the place we want to chanse 
usins the. command: 

NUMEI~IC 
CODES 

CODr:;:n 
MUST HE 
IN 
CUI:~t=~ENT 

BASE 
WITHOIJT 
(~ OF~ H 
SUFFIX 
BEP(~'''' 

Fi:ATED BY 
BL.ANI\S 

IF '" 
OUTSIDE 
SnUI:~CE 

At=~EA 

:1f:200DH + • <: +2 

This will show us three b~tes be~inninS with 200DH. 

I'" 
COMMAND 

(Wf..~ WILl... 
want to look at 3 b~tes because the Jump instruction is OVER
three bytes IonS.) We'll assume that the current base WRITE 
is 16. In respon~e to the # command, DISKATE would print NOT 
on the terminal somethin~ like: INSERT 

::.~()O D 

The C3 is the opcode for the JMP instruction, and the 
,jUITIP l. ~;; t.o 1 c:)c:~(~t, :i. c)n ::.~903H. ( I:~(~~m (~'~lTlbf~ T' t,h(;~t. BOBO :i. n~:; t. Y'·uc .... 
tions put the low order b~te of an address at the low 
order location.) The C3 we want to leave alnns, but the 
two b ~:~ t (~~ ~:; () :.~ ::.~ 9 w f~ l,J a I"l t t C) C h (;~ 1"1 ~1 e t (J '7 A :.~ () + .J I..I~:; t. (:~ ~:; w f:-~ 
did when enterin~ text, to use the E command to enter 
,.., I..IIYr b (.:-~ T' ~:; "-.1 (.:~ f :i. r ~:; t h (:~ v (~.~ t (:) ~:; (.~, t t h (.:.~ fE.~ n t, T' ~:f }~~ (J :i. n t f? T' • T h €~ 
command to do the whole JC)b is: 

"'200EH ~ E:1f:7A :30:1f: 

Note that we sa~ -200EH instead nf ~20()DH because at 
200DH is the opcode C3 which we don't want to chan.e. 

Ot.'.lV i nus:l. ~:~ :i. t ~:;hC:)l..Il d ~.:.f() w :i. thc)ut i;;';:~~~ :i. n~.:.t that :i.·f' H(JU 

use DISKATE as a monitor as in this example~ and then ~o 
back to editins a source file havins failed to restore 
the entry pointer to the risht place back inside the 
source area~ a total disaster could result. Enterins 
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tf:~N'l', fn 11 ow :i. n~.~ <~ mc)..., :i. t.o r' u~;(~~(·~ ~;l..Ich (~~:; we·:? ,jl..l~; t ~:;a",' 
I", :i. thout, hav i n~.:~ rc-:~~; 'to r(·~d thc~~ f~I"I'l" r~:1 ~ ... ,() :i.ntf.'~ r c(;)ul d v(,:~ T'~:I 

well dump n~arba~eu nn top of par't of the resident 
software, which could cer'tainl~ result not in merel~ 
~arba~in~ UP ~our source file but in a to'tal crash which 
could wipe ou't the contents of the entire memory!!! 
Once a~ain, always be sure the entr~ pointer is in the 
ri~ht place before be~innin~ to edit. 

y C) ' .. 1 c(:~n use the·:? E <:~c)lTImanl.'.t w.:i. th nUlTle r :i. c eC)di! .. ~~:; y'c~th(·:~ T' 

t h .:~ n t. f..~ ~{t :i. n (~~ d :i. t :i. 1"1 ~.:.~ ~:; () 1..1 r c (o:.~ f :i. :I. (.:~ ~:; a 1 ~:; C) ~ () n c (.:~ 1..1 F" t:) n a 
time we promised to show a method for enterin~ into a 
t(·:·:~·~t.. f"i. 1 (~~ unba 1 anc(~~i.'.f t.l T'ack(~,~t~; ') Th :i. ~:; C<BI"I J:.\(.:~ i.'.fol"l(·:~ t)~~ 

I.I~:; :i. n<:.$, an F c~nmm(:~nd lAJ :i. t.h t.hc-:·~ numi!.~ r :i. c COdf~ fn Y' thf.~ b T'.;~ck({~'l'. 
rather than usin~ the E command with ASCII text. The 
cnmmand! 

E:IJ: t :3:3:R: (if the current base is 8) 
E:II:~=:iB:fI: ( :i. f t h (~.~ C' 1,.1 Y' r F! n t b <3 ~:; (o:~ :i. f:; :I. 6 ) 

for instance will enter a left bracket. 
Y ()u can ~:~], ~:;D u~.;(·:~ (~ Sf·~C~U(·:~nc(-:~ of nUIT'(':'~ T' :i. C cC)d(·:·~~:; 

enclosed in tIs, with each number separated b~ a blank, 
i.:~ spa Y' t. 0 f e~ r ~.~f I..IITI f..~ n t ~:; e (:~ 11 :i. 1"1 ~.~ f 0 T' ITI (;~ -1:, c h :i. n ~.:.~ • T h f.~ F' (B t t (l:~ T' n : 

:IJ: ,."'. IITI f:~ r :i. C co ('.f (.~ ~:; (.,:~ C~ U f:~ n e (.:.~ :H: 

l,Jheri! .. ~ nl..llYl(~r:i.c (~t.:)d(·~ ~;(O~(:.lu(~~nc(·:·~ :i.r:; .;;~ ~:;(,:~c~Uf.·~nc(·:~ of nl..lm(:.·~y':i.e 

codes in the current base separated b~ blanks, will 
match a seQuence of characters havin~ the same value in 
the current base as ~iven codes+ There are man~ wa~s 
this can be used. Suppose for instance ~ou have a piece 
of text which was created usin~ another piece of 
software and each line concludes with a carria~e return 
followed b~ a line feed+ To delete the line feeds YOU 

can use the command: 

Here the pattern In AI matches the characters carrla~e 
return, line feed since we made sure the current base 
was 16. Thus tn At:> matches a line feed at the end of 
a line, and this command will ~et rid of all of them. 
Of course, such commands can be easily turned into edit 
macros if you are SoinS to use them freQuently. 

One of the main differences between usin~ DISKATE 
as a mnnitor and usinS it as an editor is that in usin~ 
it as a monitor ~ou will tend more to use numeric bodes 
and explicit addresses. In this resard it is important 
to be able to know the e~plicit address for constructs 
that we specified before b~ matchinS and such symbols as 

.... ~:.:;:~~ .... 

:R: C 0 c.l f'~ ~:; :H: 

(::-'E~Gt..lMFNT 

TH(,:,T 
t1ATCHFS 
~:>E(1l..1FNCE 

OF CH(.:II;~B 

WITH 
VAI ... UEB 
MI~TCHING 
COi.'.i(~~ ~:; 

<F~, <, etc. The DISKATE ? command will print on the ? 
terminal in the current base the lower and upper add res- COMMAND 
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ses of the interval ~iven. For instance? if YOU want to 
know where the source area is in the memory? type the 
comlTland: 

L.:i.k.~:·~loJ:i.~:;(~·~ 'l)<F> {oJ:i.ll ~.~:i.Vi!:~ ~:~ou thi!:~ lnc~:~t,:i.C)n of th(~ cl..lrr(·~nt 

file~ It is stron~l~ recommended that while ~ou are 
editin~ YOU ~ive such commands from time to time to make 
sure the source area is not ~ettin~ too bi~~ There is 
~o built-in protection "to prevent the source area from 
()'v'(':'~ '(" 1 nw :i.I"t~.~ thi!:~ ~:~ctua 1 ~:~IYlnl..lr·lt nf I:~AM \~~nu hav(·,:~ II ~:.lut t:.l~:~ 

:=:.~ :i. v :i, n~.:.~ i:~ '1)<8> command f T'(JITI t :i.ITI(-:~ tn t i IT'(':~ ~~ou can f :i.I'·,ci n' . .It 
how bi~ the source area i.s ~ettin~ and save ~our file nn 
t h €.~ 1.'.1 :i. ~:; II.. b (~~~ f n T' (~ 'l', h :i. n ~.:~ ~; ~.~~ i/I! t. (:) u i:, n f h .i:~ 1"1 1.'.1 .. I f H 0 u c1 f:~ ·t·, (~~, Y' .... 

mine that a file is in dan~er of ~ettin~ tno bi~, YOU 
can save part of it on the disk, kill that part and then 
go on editin~ the rest~ The commands for workin~ with 
the disk are discussed in the next sectinn. 

The ? command can also be used to find' out the 
value of a variable~ Remember that a sin~le address is 
interpreted by DISKATE as an interval where both 
addresses are the same. So fnr instance if X is a 
variable? the command! 

will print on the terminal the value of X twice, since 
it interprets X as an interval where both addresses 
eQual the value of X. 

Nnte that this can be used tn count the number of 
nccu r rf.~nces e)f a }·:'(:~t tf:'~ rr', :i.1"I .;:~ t(':~Nt f :i. 1 (.~ • SUJ"~)':'n~:~(~~ fc:> T' 
instance? that we are writin~ a piece of prose and we 
:;.~c~~t t.he sni!:~(~k i f"I~.:.t ~:;'I..I~;}~ :i. C~ :i. c)n 'l',h(:~t wf.~ (:~ r(~·~ u~:; :i.n~.~ th(~ wc) rd 
Rhnwever u ton often. Let's sahl the current base is 16. 
Th(·? Cc)ITIITI(~I"ld~;: 

Bl0vX~O,~<F>?R-l,QF~ •• :[however]'~>vX~X+1 
'?X ? B :1.1.) 

will restore the current base after printin~ on the 
terminal (in split decimal) the number of times the word 
however occurs in the current file. 

Of course, not only will hlOU need to know where 
various thin~s are in the memory, hlnu will need to be 
able to put thin~s where YOU want them~ When hlOU brin~ 

UP DISKATE ~t will have an initial value for where the 
source area is to ~o in the computer's memory. Suppose 
YOU want the source area somewhere else? This can be 
achieved with the 0 command, whic~ stands for Ori~inate 
new snurce area. When the 0 command is ~iven with an 
ar~ument, the interval comprisin~ the ar~ument is estab-

PRINTS 
uPPJ-::r~ 

AND 
I...nWEF~ 
AnnF~FBB 
OF 
INTFI:~VAI... 

GIVEN AS 
AI:~GUMENT 

COUNTING 
NUMBEI~ 

OF' TIME~:) 

A 
PATTEI:~N 

OCCUF~S 

n 
COMMAND 

OR I G:r N .. M 

ATES 
NEW 
SOURCE 
AF~r:::A 
AT 
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lished as the source area. A 0 is written at the upper 
and lower address of the interval to form the boundaries 
of the source area, unless the upper and lower addresses 
are eQual. In this case two consecutive 0'5 are written 
at this address to establish an empt~ source area. 
Nnth :i.I"I~.:J :i.~; c~hc:trl~ted in 't,he 0:1. d ~:;()I..I rcf.~ (:~ Y'(,:~(:t un I (.:~~;f:; ":,h(~ 
ar~l..Iment of the 0 command overlaps it, in which case the 
O's written will overwrite somethin~ there. What is 
chansed are DISKATE's internal pointers tn where the 
~;; nu 'rCf~ c:~ re(:~ :i.~;. Wh(~n 't/h(o~ 0 cnIYl111(:~nd :i. ~:; (~,~~,~ecutc,:-:od" thl-:? 
1..: A S T of' :i. 1 (.:.~ :i. nth (o:~ 1"1 (:~ W ~:~ c) U T' C (o:? <3 r c~,~ r:~ :i. 1;; III ~:~ r:.f (~ C 1..1 r 1" (.:,~ n t , -iil n c1 
the tar~et character is set to the 0 ~ivin~ the end of 
the file. Of cOl..lrse~ this file mi~ht be empty. 

Th(~,~ n C()ITIIYI<3nl.',f c(:~n a 11:;() b(0 ~.:j, :i. V(::~1"t w :i. thou'l', (:~n':~ a r~~u"" 
ment. In this case" rather than followin~ the standard 
procedure of usin~ the last ar~ument computed" an empty 
source area will be established be~innin~ at the same 
place that the current source area be~ins+ This is very 
u~;f.~fl..ll fc) r II ~:;c rut.7IJ:.l :i. n~.:.t II th(.:,~ to.lO T'I.-:. ~:~ou' V(O:-:O (!~ I T'f.~elt:.i~:~ 1.'.1on(·:·~ i.:~r'li.'.f 

startin~ with a clean slate to bril"l~ in a new file from 
'l:.h(·:~ d i ~:;k + 

U~:;:i.n~.:J th(o~ () CC)ITIITI(:~nd ~:fOI..l ca!"1 IYI(:~:i,nta:i,n ~:;€,~v~:~Y'(:~l i:.f:i. f .... 
ferent source areas in the melYlory. Suppose for instance 
~ou want to create a new source ar~a at a special 
location which will be used bhl a piece of software that 
reGuires a file in a particular place. If YOU want to 
be able to ~o back to the current source area, YOU can 
save its location by: 

OLDSOURCE1=<S)"OLDSOURCE2~) 

The ne~ source area can be ,set UP usin~ the () command, 
and if YOU want to ~o hack to'editin~ the old source 
area the command: 

o OLDSOURCE1.+0LDSOURCE2 

will reestablish it as the source ares. 
The 0 command is what YOU want if YOU want to cre

ate a fresh source area somewhere in memory other than 
where DISKATE wants <S) to be" or if YOU want to make a 
~~ :i. V(o:~1"1 :i. nt/(~ T'v<3l :i. n·l:.o thc,:.o r..;C)U y'c(~ (:~ re<3 + But wh(:lt :i. f ~:,()u 

want the whole source area as it alread~ exists to be 
moved somewhere else? The DISKATE M command" which 
we've already introduced, is actuallY an extremely flex
ible and powerful command and can very easily accomplish 
movin~ whole blocks of memory -- not only movin~ the 
actual bytes but also chanSin~ the internal DISKATE 
pointers so the chan~e will be properly kept track of. 
Suppose for instance that your source area besins at 
2AOOH and yOU have done some work editin~ a file. Now 
YOU decide YOU want to consult a BASIC pro_ram, which 

~ .. ~.:; ~.:; .... 

INTF.::F~VAI... 

GIVEN 

WITH ,N!] 
AI:~Gl.JMENT 

CFH::ATES 
E~1prY 

SnUI~CE 

AF~EA 
STAI:,TTNG 
SAME 
PLACE AS 
CUI~I:,ENT 

<8> 

M 
COMMAND 
UPDATES 
PO I NTEF~S 

E.G. 
M<S> 
DOES 
MOVE & 
UPDATES 
<8}" <F> 



DISKATE User's Manual 

needs this area. of memory. Of course your file could 
be saved on the disk and then ,reloaded, but perhaps 
the BASIC pro.ram is able to examine the file and YOU 
want the file still to be in memory for speed reasons. 
Let's say that a block beginnin. at 7000H is free and 
bi. enou.h to hold the file+ The sin.le command: 

"~~7000H , M<S> 

will move the entire source area to 7000H, and update 
~he pointers delimitin. both <S) and <F>. The M command 
is another which behaves differently if the entry 
}'.~ n in"', (.:.~ y~ :I. :i. (~.~ ~:; nut, ~:; :i . .-.:f (.:~ t h (~ ~:; (:) 1..1 r c (.:~ (~ r f? (~, w h :i. c h h (.:.~ r f:'~ :i. t. 
certainly does. In such a case the interval to be moved 
is NOT deleted from any thin., but is simplY COPIED to 
the area of memory be.innin~ with the tar~et character. 
There is no insertion -- whatever used to be at the 
:i. n t. (.? y~ val t. n w h :i. <:~ h '1:., h (.:~ (~ y~ ~:.~ I..Im (o:.~ 1"1 t :i.~:; cor:' 1 (~~ 1.'.1 1 ~:; ~:; :i. 'T, }~" I ~:~ 
f) v (,:~ y~ w r :i. t t. (-:~ 1"1 + 

Th(~·~ r(~~ i ~:; (:~ ~:;f:'(O~C :i. a 1 ca~:;(-:~ nf u~; :i. r,~.:.t 'I:,h(o~ M CC)IYIIYI(:~nd wi 'l',h 
an interval outside the source .area which may save YOU 
some trouble. When YOU are usin~ the editor, deletin~ 
text using the K command actuallY works internally by 
callin~ the routine invnked by the M command. The 
INTERVAL TO BE DELETED IS MOVED IMMEDIATELY OUTSIDE THE 
SOURCE AREA, and, in the event that you change your mind 
and want back the interval deleted, it can be recovered 
if the source area has nnt been enlar~ed. However? the 
deleted text is NOT surrnunded by 0'5' so it may cause 
some trouble in general to determine Just what the 
boundaries are for this piece of text. 

~owever, if yOU act fast enou~h yOU may be able to 
recover deleted text with very little trouble. The M 
command updates all internal DISKATE pointers that it 
knows about, which includes < and >. After a Move 
command, these two pointers will sive the location TO 
WHICH THE INTERVAL HAS BEEN MOVED. Since the K command 
issues an internal call to the M command routine, 
immediately after a K command < and > ~ive the lower and 
upper addresses respectively of the area in memory to 
which the killed text has been moved. Thus, if YOU .ive 
a K command, and then IMMEDIATELY afterward realize that 
it was a mistake, GIVING THE M COMMAND WITH NO ARGUMENT 
JUST AFTER THE K COMMAND WILL RESTORE THE DELETED TEXT. 

Suppose YOU delete an interval with a K command, 
and then decide you want the deleted text back but only 
after you've already .iven a command after the K com
mand~say a " •• The text comprisin~ the interval will 
still be Just outside the $ource area~ unless the com
mandCs) you .ave after· the K command entered text. The 
deleted interval can be moved back to where it should ~o 
if a way can be found to specify the ri~ht interval. 

"M~5b .... 

M 
COMMAND 
WITH ", 
nUTs:r rlf::: 
SOl.JI:,(CE 
AF~EA 
SIMPI ... Y 
COF'TFB 
INTFF~VAL. 

TO BYTE 
BTAfrrING 
WITH 
TAf~GET 
CHAI;~ 

1'\ 
COMMAND 
MOVES 
DELETED 
INTEI:~VAI... 

JUBT 
OUTSIDE 
SDUF~CE 

AI:~Er.1 

M 
COMMAND 
WITH NO 
AI:~G 

.JUBT 
AFT':::F~ K 
CDMMAND 
I:~EBT(]I:~ES 

DEI ... ETED 
TE:XT 
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The first thin. to do is to SAVE THE ENTRY POINTER b~ 
~ivin. a variable=~ command. Unless hlOU have ~iven a 
command after the K command which chan~es the entr~ 
pointer, it will point exactl~ to the place where the 
text IS to be put back. Suppose YOU know that ~ou 
deleted 3 lines. In this case the interval of the 
deleted text can be specified by the ar.ument: 

B'" + .,-1: •• :3 .... 

S~lis a s~mbol which we haven't seen before, and it 
denotes the address of the FIRST BYTE BEYOND THE SOURCE 
Itt REA. W h <~ t <~ b (:) 1..1 t t h (.~ M" :1. '~ T h (-:~ .".1. 0 c c 1 .. 1 T' sin (;~ f·., C) sit :i. () r't 
where DISKATE expects an interval ar~ument of some kind, 
which means it is lookin~ for somethin~ it can turn into 
;'Br'l iiJddress (nr (~c:~tl..lall ~:l is PeS:;. T' ()f i;~ddT'(:~~;se~; to be 
correct.) Remember that addresses are treated as 16 bit 
non-ne~ative numbers. This means that the si~n bit in 
-1 is treated as a di.it bit, so -1 is the same as 
65535, which is the hi.hest address in the memory. So, 
the ar.ument S- •• -1: •• 3~ means: every thin. UP to the 
3rd carria.e return within the interval startin~ Just 
beyond the source area and extend in. to the end of 
memory. The deleted text can be restored by: 

• S'" •• "<I. : •• :3 .... 
M 

In this case the " is .iven as a precaution, to 
make sure we're .ettin. what we want, and savin. the 
entry pointer was a precaution which wasn't reallhl 
necess~ry. However, in ~eneral YOU may not be sure how 
to specify the deleted text. In this case hlOU mahl want 
to .ive • Dr t commands to try to pin down exactlhl where 
the upper bound is of the material that was deleted, and 
b(~~ :i. n~.=1 ab 1 e to S(~t .... he ent r~~ PC) :i. ntf.~ r m i sht, t.'\f.~ useful. In 
.eneral, if you can fi.ure out a pattern which will 
match the endin. of the interval YOU want back, the 
cr.)mm(~n":.f~; : 

M 

will put hlOU back on the track. Note however that hlOU 
must set the initial re~erence interval bhl an ar~ument 
such as S~ •• -l, since matchin. will always fail outsida 
the source area unless the initial reference interval 
has been set, + 

"··~.=j·7·"· 

GIVES 
FIr~BT 
BYTE 
BEYOND 
BOURCE 
Af:~EA 

COMMANDS 
TO 
1:~ECnVEI:( 

:.3 DELETED 
I ... INES 

There may be instances where ~ou want to perform a C 
block move but YOU don't want DISKATE to know about it. COMMAND 
For instance, it ma~ be useful to have a separate copw 
in the memorhl of all the ~iles in the source area. This COPIES 
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can be achieved by usin~ the C eommand, C for COpy, 
which works similarly to an M command with the tarset 
character is outside the source area. The C command 
copies the interval ~iven as ar.ument to the memory 
locations be~innin~ with the tar~et character. Whatever 
used to be at the block be~innin~. with the tar~et 
character is simplY overwritten. The C command works the 
same whether the tar~et character is in the source area 
or not, and does not update any of the DISKATE internal 
pointers as does the M command. Thus if you .ive the 
60mmand ~1000H, and this location is outside the current 
~:;nu ,(~Cf."~ a ,(~(~"~(:l' th€-~ ("of i ff(~"~ r(~"~nc(~~ t: ... (o~"l",I,J(":"~en: 

M<S> 

C(s> 

:i. ~5 th<:~t, aft,f:~ r t.h(~ M<S> th("~ (~I..I r Y'er",'l". ~:;ou Y\(:~("~ <3 Y'(-?(:~ w:i. 11 
be.in at 1000H, the pointers to (S> havin. been updated, 
whereas after the C(S> command the source a~ea will be 
exactlY where it was before the command. You should be 
fairly careful in usin~ this command, since it would be 
easy to overwrite a part of the memory DISKATE is usin~ 
for somethinS else. 

As YOU mi.ht suspect by now, the K command also 
works differently if its arSument is outside the source 
area. In this case, rather than removinS the interval 
~iven as the ar~ument, the K command will ZERO this 
interval. Zeroin~ a block of memory can be especiallY 
useful for machine lan~uase pro~ramminS, where YOU may 
want to be sure that a pro~ram which is still bein~ 
debuS~ed is only modifyinS those areas of the memory 
that it's supposed to. By zeroins a larse block of 
memory before YOU besin work, you can easily see with 
the * command whether a proSram has dumped .arba~e in 
the wron~ place. This method also makes it especiallY 
easy to see how much stack is beinS used. 

The DISKATE commands discussed in this section make 
DISKATE the most powerful monitor available for personal 
computers. They can be used in macros, Just as the 
editinS commands discussed in the previous section. For 
instance, suppose wou wanted to fill a block of memory 
with repetitions of the pattern consistin~ of 80 ASCII 
blanks followed by a carria~e return and a line feed. 
Let's say wou want to set UP 100 such lines, be~innin~ 
at location 1000H. The commands! 

N,EJ::*LINE 
1:~80 

Et:: J 
J,N,Er:*FIl.1... 
, .. t O()()H 

INTEF~VAI"". 
G1VEN AS 
AI:~(;UMENT 

TO f~YTF.::S 
BTAf~TING 

WITH 
TARGET 
CHAF~ 

ND 
Pel I NTEI:~B 
Uf!'n(~TE[I 

I( 

COMMAND 

WITH 
AI:~GUMENT 

nUTs:r [II::' 
S()UF~CE 

AF~EA 

WILL 
ZERfl THE 
INTEF~VAI... 

GIVEN AS 
AF"<GUMENT 
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B16 
RiOO 
nC*LINE] 
E*D,At 
1 

will set UP a macro which will do this Job and can be 
invoked by the command D[*FILLJ. 

Suppose we want to do the same thinS, but we want 
to fill all of the memory available UP to 2000H, but 
~ithout overwritins any thins beSinninS at 2000H. Of 
course~ we could calculate the number of lines that 
would be needed? fisurins 82 bytes per line, and substi
tute that for the 100 in the macro above. Another way 
is to set UP the macro to keep enterins the lines until 
it determines that no more can be added. We can do this 
with the QF command. There is only one way that QF can 
produce a matchinS failure if the interval is siven in 
the form expressionl •• expression2 where the two 
expressions do not involve matchins: in the case that 
the value of expressionl is Sreater than the value of 
expression2. UsinS this fact, we can modify the 
commands above as follows: 

N,EC*LINE 
R80 
EC 1 
1,N,EC*FILL 
~1000H 

B16 
R-l 
QF~+82 •• 2000H 
nC*LINEJ 
EiD Ai 
J 

This macro will keep on enterins the lines until the 
entry pointer comes within 82 bytes of the area we want 
to leave alone, in which case it will Quit. 

UsinS techniQues such.as this there is no limit to 
the flexibility that DISKATE will allow. ASain, as so 
often in this manual, it must be emphasized very 
emphaticallY that after usins DISKATE as a monitor, if 
YOU want to resume editinS text already established in 
the source area YOU must be absolutely sure the entry 
pointer has been restored in the proper place. 

To conclude this section we introduce a command by 
which yOU can call machine lanSuaSe subroutines from 
DISKATE. The X command, for eXecute, will issue a CALL 
to the lower address of the arSument Siven. This can of 
course be either an explicit address or a more complex 

-59-

X 
COMMAND 

ISSUES 
CALL 
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expression. If the machine lan.ua.e subroutine is 
properl~ written and exits with one of the 8080 return 
instructions, a call to it by an X command can be 
included in a command line or macro and the rest of the 
(:~omlTl(:~nd 1. :i. ne 0 r iliac ro w :i. II t.'f~ (·~N(.~cu'l~(~~d 1.,I.~'OI"1 rf,~tu rn. I'r 
the address ~iven is a program which .oes into its own 
loop and dees not return, such as a BASIC or DOS, then 
the X command will serve as a Jump command, since such a 
pro~ram will certainl~ intialize its own stack. The 
details of how to write machine lan.ua.e pro_rams for 
i n t (~~ Y' of J.:~ c 'i. 1"1 ~.~t '('" (:) D I B 1'\ ATE i.:~ T' (~ d :i. ~;; c 1 •. 1 ~:) ~:; (~~ I.'.i :i. n P <:~ r't. 1: J • H (o;.? T' (,~ , ~!; 

;,~ 1"1 ('i~ N (:~ ITa }':' 1 (.:.~ (:) of" 1..1 ~:; :i. n ~t t h f.~ X C (:) ITIIT, (:~ n i.'.i (0 I f ~:~ (:) 1 .. 1 ' r (,?, 1..1 ~;; i 1"1 ~.~ 

DISKATE with software that locates a DOS entr~ point at 
2028H, ~ou can ~et back to the DOS from DISKATE with the 
(:~oITlm.r:~l"ld : 

If ~ou want to do this fre~uentl~ ~ou can set a varia
ble, say DOS, e~ual to 2028H and then use the command: 

xnns 

This method is hiShly recommended, since (as with any 
Jump command) if YOU make a mistake typin. an explicit 
address for the X command a system crash could result. 

TO 
MACHINE 
LANGUAGE 
8t.JHI:~OU"" 
T ~[N.F.~ AT 
I...OWF.::F~ 
Anx)r~ESS 

OF 
I NrF.::I:~~)AI ... 
GIVI!::N 
AS 
r.11:~GUMENT 
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j .• 3 U~5:i.ng [tISKATE :i.npl..lt/cH.ri:'PI .. lt, 

In this section we'll deal first with terminal I/O 
handling and then talk about how to use the disk com
mands. All of the I/O in DISKATE is handled through 
calls to locations in a ~ump table, 50 that any type of 
terminal can be interfaced to DISKATE. The details of 
how to do this are discussed in Part II of this manual. 
For the moment all we need to know is the general struc
ture of how DISKATE handles the lID calls. The terminal 
lID routines involve calls to the followins basic 
r..1 Y' :i. v (.:~ r~:;. : 

1. A routine to initialize the terminal. 

2. A routine set one character of input, presumably 
from the keyboard, and return it in the A reSister. 

3. A routine to output one character from the B 
re~i5ter to the terminal. 

4. A ·panic detect- routine. This routine oueries the 
terminal to see if a key has been pressed. If not 
it returns, with a flag set to indicate nothins is 
doing. Otherwise, if a ke~ has been pressed it 
inspects the byte corresponding to the key, and if 
it meets the conditions set by the user to indicate 
that a process should be stopped, it returns with a 
f 1 (39 se t, :i. 1"1 d :i. cat, inS t. h i ~5 • [) t h (o~ r w i s e :i. t l' e t/U T' I"I~) W :i. t h 
the flag set as before indicatins nothing doing. 

The basic terminal input End output routines can 
handle multiple I/O devices. When the routines are 
called, a device number is supplied in the A register. 
The rout. i. ne c(~n use th i r... nUlTlb(~ r t() ve(:~·t,() T' th(o~ c(:~ 11 to 
one of several devices. Normally calls are made to 
device 0 -- i.e. 0 is in the A resister when the 
terminal routines are called. The device number can be 
chan Sed by siving an 10 command. The command! 

10 n 

will cause n to be henceforth passed in the A register 
to the terminal lID routines, so that all of the termin
al I/O from the time the 10 command is executed will gO 
to device n instead of device o. Also, when this com
mand is executed, a carria~e return and line feed will 
be printed on the device -- i.e. the output routine will 
be called with the new device number in the A register 
first for carriage return, and then for line feed. 

Here is how this can be used. Suppose ~ou have 

.. -6:1.'-

10 
CflMMAND 

CAUSES 
AF~GUMENT 

TO BE 
SUPPLIED 
AS IIO 
DEVICE 
NUMBER 

Cf~, LF 
ISSUED 
TO 
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both a video terminal and a printer, and your drivers 
are set UP so that when the output routine is ~iven a 
call to device 0 it prints on the video terminal, but 
device 1 prints on the printer. To .et a hard-coPhl 
listin. of the current file YOU could .ive the command: 

If) :1.,," •• ,:[0 () 

T h :i. ~:; w C) 1..11 d c (:~ 1..1 r:; e t h (~~ II +. C C) m ITI (:~ n i,'j t 0 ~:; (~.~ 1"1 d :i. t ~:; () 1..1 1". P 1..1'1., t (:) 
device 1, followin. which printout is restored to the 
video terminal by the 10 () command. 

Thf.·~ IO CC)ITlm«1nci <:IF,)':Il :i. (.:~~:; to b(:)th ~:;ub~;;(~~r.~I . .I(·~l"It :i. 1"1)""1..1'1". <:~l"Id 

output. If WDur printer does 1"101', have a ke~board, wour 
:i.n)':'I..I'(', d T' :i, ve r ~;;.h(:)I .. I 1 (1 t:)f~ S(,:~,t UP ~:;() th(~t i t ~.:.~f.~t~:; t,h(~ cc311 
1"10 matter what the device number is. Otherwise" if wou 
for •• t to .ive an IO 0 command at the end of a command 
strin~ containin. an 10 1" for instance, DISKATE will be 
unable to .et any input. The 10 command can also be 
.iven an ar.ument other than a constant. The command: 

ID DEVICE 

would supply the value of the variable DEVICE as the 1/0 
df.~v :i. C(:~ numb(:~ r + 

If you don't have multiple input or output devices, 
your terminal routines can simply i.nore the device num
ber in the A re.ister, and this discussion won't apply. 

You can eH(,~cut(,~ thf~ t(~ rill :i. nc~ 1 :i. n :i. t :i, <:ll i ~~~<:~t :i. 01"1 T'(:)I..I1', :i. n(,:~ 
at any time by .ivil"lS the Y command" (Y for "Wipe",,) 
which takes no ar.ument. A device number is presented 
to the terminal initialization routine as for any of the 
other'terminal I/O routines. If YOU have multiple 
devices" YOU maY want your terminal initialization 
routine to initialize all of them at once, or YOU may 
want it to intialize only the device whose number is 
passed to it. I~ hlOU do it this second way, then when
ever hlOU use a new device by means o~ an 10 command, YOU 
will have to remember to .ive a Y command unless the 
device needs no initializin.. All this is discussed 
more fully in 11.1. 

Another command pertainins to the terminal allows 
hlOU to set the terminal width. This is the WID command. 
If YOU .ive the WID command with no ar~ument" it will 
print the current terminal width, while if YOU supplhl ~n 
ar~ument" the low order byte of the valu~ of the ar.w
ment will be set as the terminal width. The widest line 
which the line buffer can hold is 130 characters" thou.h 
if a WID command is Siven for a value ~reater than this, 
the value will be set as the width of the terminal for 
output purposes. This. width determines how many charac
ters are output before DISKATE automaticallY inserts a 
carriase return and line feed for an over~low line. 

DEVICE 

Y. 
COMMAND 

EXECUTES 
TEF~MINAI... 
INITIAl ....... 
TZATJON 
ROUTINE 

(N(l AF~G) 

WID 
C()MMAND 

SETS 
TF.::F~M 1. NAI ... 
WIDTH 
TO AF~(3 

WITH NO 
AF~GUMr::.NT 

PRINTS 
TERMINAl... 
W:f,DTH 
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The Panic Detect State is important so we'll spend 
a minute discussin~ it in detail. The panic detect 
routine is called periodically by DISKATE, includin~ 

PRIOR TO THE OUTPUT OF EVERY BYTE TO T,f--IE TERMINAL. Tr'l 
the version supplied with DISKATE which is written for 
the serial I/O port on the disk controller, the panic 
detect routine will respond to ANY KEY ON THE KEYBOARD 
BEING PRESSED. Because there are timin~ considerations 
involved, the best way to re~ister the panic state to 
DISKATE if ~ou're usin~ the panic detect routine 
~rovided is to press the Break key if your terminal has 
one. (These details are discussed more fully in Part 
I I • ) I f ~~Ol..l are w r :i. t,:i. n~.:j YOU r own )~'an j. c df~t~~c1:., Ht)I .. 1 1Yt<:1H 

wish it to respond to only a certain character, such as 
a Control-C. In an~ event, i~ the panic detect routine 
returns to DISKATE si~nallin~ the condition that YOU 
desire a process to be stopped, DISKATE will STOP AND 
WAIT FOR THE NEXT CHARACTER TO BE INPUT FROM THE 
KEYBOARD. 

If this character is ESC, (lBH) then the on~oin~ 
DISKATE process will be TERMINATED. A ouestion mark 
will be printed on the screen to echo the abort. If YOU 
type S instead of ESC, (S for Sin~le-step,) the next 
char~cter of the output will be printed but the panic 
state will remain in effect. Thus a sin~le character 
will be printed, but prior to the output of the next 
character DISKATE will automaticallY ~o into the panic 
state as if YOU had a~ain interrupted it. Thus if HOU 
want to slow down a printout, interrupt it by invokin~ 
the panic detect routine, and then repeatedly type S, or 
if your terminal will transmit a character. repeatedly, 
transmit the S. This way the characters will be printed 
slowly enou~h for YOU to be able to read them as they 
are beinS printed. If yOU are in a panic state and YOU 
type any character other than S or ESC, the process will 
continue full steam. Recall that YOU can force entry to 
the panic state by executin~ the PAUSE command. 

If a printout from a - command is interrupted by 
invokinS the panic detect and then aborted, there is a 
way to continue the printout where YOU left off. The 
symbol -1· can be used as an ar~ument and will ~ive the 
address within the file where the output was halted. 
For instance, if YOU abort a - •• command and then decide 
YOU want it to ~o ahead and finish, the command: 

will work. In seneral, if you've Siven no commands 
since abortins the printout, YOU can use the command: 

PANIC 
DETECT 
PF"<OVIDED 
RESPONDS 
BEST TO 
BREAK 

UPON 
PANIC 
DETECT, 
PROCESS 
WIL.1... 
STOP & 
WAIT FOR 
INPUT: 

ESC ::: 
ABDFrr, 

S ::: DD 
ONE CHAR 
& STAY 
IN 
PANIC 
STATE, 

OTHER = 
RESUME: 

1 
AS AF"~G 

WII ... I ... 
GIVE 
ADDRESS 
IN THE 
FILE 
WHERE 
PRINTCH.JT 
FROM -
COMMAND 
WAS 
ABORTED 
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to resume the printout and have it continue to whatever 
upper bound YOU orignally specified. This feature is 
implemented only for the " command, and will not work if 
a • command is similarly interrupted. 

As we mentioned at the be.innin~ of the manualv 
DISKATE scans its input and if the back-space key, 08H 
or Control-Hv is pressed, the pointer to the line buffer 
holdin~ the line currently bein~ typed is backed UP one 
character, and the followin~ is echoed to the terminal: 
a hack-space, a space, and another back-space. If YOU 
are usin. a video terminal this will erase the last 
ch.;:s 'racte r t~~)~'i·:~d f rolY. thf.·~ ~:;c re(:~\n {o Y nl..l c<~n r..in th :i. r..; ';:ll",y 
number of times to wipe out several characters that have 
been typed that contain mistakes. If YOU type ESC then 
thp entire line is i~nored. A backslash, ",., is printed 
on the terminal tn echo this. 

The details for creatin. the actual drivers to han
dle these liD calls are discussed in Part II. At this 
pnint we are ready to be~in discussin. the disk file 
handling commands. Internally DISKATE is divided into 
twn parts: a pro~ram called 10, which has all of the 
d:i. ~)k hand 1 i r',g rC)I .. t·t~ i nf.~S arid ot.he r :i. rl}":Iutl out}~'ut , <:Jnr:.i a 
pro~ram called ATE which is independent of any particu
lar 1/0 reGuirements. DISKATE comes with drivers for 
handlin. both the Disk Jockey cnntroller and the North 
Star Disk. However, if YDU have another controllerv it 
is possible to interface that controller to DISKATE by 
rewritin~ part of the module 10. 

A disk file is named by a combination of the file 
name and a designator which indicates which drive the 
file is on. DISKATE maintains a CURRENT DRIVE, and the 
disk drive designator can be nmitted when sP~cifYin9 a 
file, in which case the file will be assumed to be on 
the current drive. File names may be UP to 8 characters 
Ions and can contain ANY PRINTING CHARACTERS EXCEPT: a 
comma or colon. In addition, the file name must not 
be~in With H Dr @. The disk drive desisnator is a 
sin~le letter? A throu~h H. In the curr.nt version? 
d~ives A through D are vectored to routines fnr the Disk 
Jockey controlled drives 1 throu~h 4? drives E, F, G are 
vectored tn routines for North Star Disk drives 1, 2, 3v 
and drive H is undefined. To specify the disk drive 
alon~ with the file name, the file name is ~iven 
followed immediately by a colon followed by the drive 
desi~nator. Thus a file named CONTRACT on Disk Jnckey 
drive 2 could be specified: 

C(}NTI~ACT : B 

J n ~:JOI..I r v(-:~ r~;~ :i. on nf n I BI,ATE <:~~; SUP}~"l :i. (·:~d !I th(·~ CI..I r Y\(~·~n1· .. 
drive nn power-up will be drive A. (In Part II we'll 

BACK··· 
SPACE 
WIPES 
nUT 
LAST 
CHAR 
TYPED, 
1:::8C 
I.4IPFS 
·OUT 
CU!=~I:~FNT 

LINE 

DISK 
FILE 
SPECI··· 
FIED BY 
FII ... ENAME 
COI ... ON 
nF~IVE 

DF~IVE 

OMITTED 
ASSUMES 
CUF~I:~ENT 

DI:~IVE 

DI:~IVES 

DESIGN .. 
NATED BY 
I...ETTEF~ 

A"MD nISK 
. ..JOCKEY 
E· .. ·G NORTH 
STAR 
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see how this can be chan~ed.) 
Each file has associated with it the followin~ 

info rmat :i. ()n : 

1. The file name. 
2. The location on the disk where the file resides. 
J. The len.th of the file. 
44 The file type. 
5. The address in memory from which the file was saved. 

File names we've already discussed. DISKATE 
assumes that each disk is divided into units called 
BLOCKS which are 256 bwtes IonS. The block is the 
smallest unit of information for deal ins with the disk. 
The actual details of how characters are stored on the 
disk are irrelevant here: the DISKATE block structure 
can be thouSht of as a lo~ical construct which does not 
depend on the phYsical details of the acutal disk con
troller or~anization. The Disk Jockehl controller, for 
eN<3ITI},:,le, wi 11 r(o~r:~d a 1"1 I.·.i wr:i. t(o~ :i.nform<3t:i.(:)n :i.n I..In:i.ts (:)f :1.::.~f:J 

bytes. The location or address of the file, 12 above, 
is the BLOCK NUMBER of the file on the disk. The lenSth 
is the number of blocks. Thus the smallest file possi
ble in DISKATE is 256 bytes 10n~. The len~th of a file 
is a one-byte number, so that DISKATE files are LIMITED 
TO A LENGTH OF 65K, or 256 blocks to be exact. DISKATE 
reco~nizes only two file types: source files and 1"101"1-
source files. A source file has a type of 0, and a 1"101"1-
source file may have anw other type. The file twpe is 
Siven by a one-byte number. When DISKATE saves a file 
o~ the disk it automaticallY sets the file type. AnH 
file s~ved FROM WITHIN THE SOURCE AREA will be assumed 
to be a source file and will be ~iven type 0, while anw 
other file will be siven type 1. 

All of this information is stored in a special 
location on the disk called the DIRECTORY. The direc
torY occupies the first 4 blocks 01"1 each disk, and each 
file on the disk has an entry in the directory which is 
16 bytes lon~. The format of the directory is: 

8·-9 d:i.~;k a(·.1dr(~~~:;s 

10 

:1.1 

:1.2 

F.IL.O(~K .... 
2~j6 BYTES 

IS 
St1AI...I...EST 
UNIT OF 
DISK 
STD~~AGE 

FII ... E 
LENGTH 
1 ... :rMITE:.D 
TO ::?,!=:j6 
BLOCKS 

SOUI:~CE 

FILE IS 
FILE 
SAVED 
FF~OM 

SOURCE 
AF~EA 

nIF~EC"" 
TOf<Y 
USES 
:I.ST 4 
F.fI ... OCf(S, 

:1.6 BYTES 
PER FILE 
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'I. ~3"··:J. 4 

'I. ~.:.i 

North Star Disk users will note that this format is com
pletelY compatible with North Star DOS~ In this table 
hytes are numbered with low order bytes ~ettin~ low 
numbers, and addresses follow the 8080 convention of low 
order byte in the low order address. Because each entry 
in the directory is '1.6 bytes IonS, the directory has 
space for 64 files~ Thus each disk is limited to 64 
n J n f'( A T F f :i. 1 (~~ ~:; • 

As with any floppy disk sYstem, a proSram which 
Sees out of control and mana~es to dump ~arba~e on the 
directory of a disk MAY RENDER THE ENTIRE DISKETTE 
UNI:~EAnABI...E!! F()r th:i.~;; T'(~·~<;~~;;on ~:~ou (:~T'€'~ (~·~IT'f:'h(;~t:i.call~:~ 

advised to make backups of all disks containin~ ~mpor
tant information. If YOU have a dual disk sYstem, 
backups can be made by cOPYinS entire diskettes. 
DISKATE has a command for doin~ this, which we'll see 
below. If YOU have only a sin.le drive, YOU can keep 
·consecutive backups" by STORING A FILE ON A BACKUP 
DISKETTE EVERY TIME YOU STORE IT ON THE WORKING 
DISKETTE •. If ~:I(JU c(Jn~:;:i.df:?r th:i.r..; 't,(J b(~~ t,(;)(:) much of <;~ 

nuisance to be w(Jrth the bother, it is a safe bet YOU 
will chanSe your mind-the first time YOU lose a whole 
diskette worth of information. 

Nnw 1 (~~ 1'. '~:; b (~~ ~.:.~ :i. nth (~,~ r..i :i. ~;; c 1..1 ~:; ~:; :i. C) n 0 f t h (,:~ f :i. 1 (o:~~ h (:~ n 1.'.11 :i. 1"1 ~.:.~ 

commands. Suppose YOU are workins on a file which is 
b T'.1:l 1"1 d new ,- , .. , H 0 1..1 ~:; t, .c:l r 1'. (~d W :i. t h. (~n f.~ If,.':, t ~:l ~:; C:) 1..1 f' C (,:,~ .;:~ f' (~ <:~ <:~ I"t t:.f 
have created the file for the first time usin~ the 
edito~ commands, and now it must be saved on the disk~ 
I...E-:~t' s ~;(:~H ~:I(JI..I w<3nt tCl ~:;(:~v(~,~ i t ul"Il:.1(':'~f\ th(,~ l"Iam€~, SPECS + 

This can be done with the command: 

S SPECS <F> 

Th(~ n I SI,ATE f :i.l.f:) h<3nd 1 :i. n~.=i cc:)mlfl<:~l"1l.'.i~:; l"J :i. 11 dc:) <:~ :I. (:)'t, nf we:) rk 
automaticallH, so we had better be careful to understand 
Just how the commands work. First of all, since onlhl 
SPECS was siven as the file name, DISKATE assumes that 
SPECS is to be saved on the current drive. Before the 
command above was ~iven, presumablH there is 1"10 such 
file as SPECS. No matter, DISKATE will create the file~ 
The information saved on the file is the interval which 
is the second ar~ument of the S command~ In this case 
we've ~iven the entire current file as the ar~ument+ 
Because <F> is surely within the source area, SPECS will 
Butomsticallhl be siven tHPe 0, which makes it a source 
file. In the memory address section of the directorY, 
the current address of the be~innin~ of the current file 
will be written, thouSh for source files this informa-

·'"6b'''' 

THOU 
SHALT 
MAI'a:: 
HACI\UPS! 

PI ... EASE I 

(" .:) 

COMMAND 

SAVES 
INTERVAl... 
GIVEN AS 
BECOND 
AF~GUMENT 
ON FILE 
WHOBE 
NAME IS 
FJI:~ST 

AF~Gl.JMENT 

IF NO 
SUCH 
FILE 
EXISTS 
IT IS 
CREATED 
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tion is ~enerally not consulted. 
Now suppose YOU do some more work editins the file, 

and want to save the newer version. The identical 
command: S SPECS (F) will save the current file as the 
disk file SPECS. Note that the old contents of SPECS on 
the disk are overwritten by the S command. So: the S 
command will create a new file if there is no file 
correspondin~ to the file name ~iven as the first 
arsument; if there is such a file its old contents are 
overwritten. Note that this is a .rest convenience, as 
lons as YOU haven't made a mistake in typin. the S 
command~ However, it does make it possible to ~et into 
the followin~ tan~le+ If YOU make a mistake enterin. 
the file name in the S command and specify a file which 
doesn't exist, when YOU meant to specify a file which 
does exist, the file will be stored under the incorrect 
name. This will have two conse~uences: there will be 
an extra file on the disk under an erroneous name, and 
the file with the correct name will not contain the 
latest version of the file. Below we'll see some ways 
to prevent this type of situation. 

One other caution. To specify the current file as 
the interval to be saved, we used the arsument (F>. We 
could have used .+ instead of (F), since like most 
DISKATE commands, the initial reference interval for the 
S command is the current file. Remember, thoush, that 
if YOU are usin~ the REF command to specify a different 
initial reference interval, this will also apply to the 
S command. We used (F) to specify the current file 
because it ~ives the current file without matchinS, 
re.ardless of the initial reference interval. 

H~re's one way of avoidin. the problem of savin~ a 
file under the wron~ file nam~. Whenever a DISKATE 
command is to be Siven a file name, the symbol H can be 
~iven in place of the file name and refers to THE MOST 
RECENTLY REFERENCED FILE. Thus if you create a brand 
new file and save it by a command S SPECS (F), as above, 
and then do some more work on the file and want to save 
the updated version as the same file, YOU can use the 
c(Jmmc~nt.:i : 

S II <F> 

PROVIDED YOU have not ~iven any disk commands with other 
file names or chan.ed the current drive in the meantime. 
Even immediately after poWer-uP, • will have a meanin~, 
since as we'll see below, when DISKATE powers UP it 
references a special file called STARTUP. 

If YOU want to see what the most recent file is, 
YOU can ~ive the command: 

SYMBOL .. 

CAN BE 
USED IN 
PLACE OF 
FILE 
NAME F()F~ 
MOST 
RECENTLY 
F<EFEF~''" 
ENCED 
FILE 

,?H 

COMMAND 

SHOWS 
MOST 
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I~ECENT 

Th :i. ~;> w :i.11 }~, v~ i nt, the f i 1 (.» I"lame and d T~ i V(~ on t,h€~ t,e V'tTI :i. n<:ll • F I I...E 
U ~:; f:~ ()'f t h f.~ " f :i. 1 (~.~ n <:~ 11'1 (.:.~ F' r C) v :i. ~; :i. () n i ~;; h :i. ~1 t 1<1. ~:J v~ (,~ C (J 11'111'1 f.~ n c1 e d • 

So far we've said nothinS about the lenSth of the 
file after an Scommand. When the S command is ~iven, 
the lensth of the file will be set at Just enoush blocks 
tn ho 1 d th~:,'I :i. nte v'v(;~ 1 ~;·(:lvf.·~d + SI..I},:,pose thf.-~ f i 1 (~ <'11 r(,~(~r:.h:~ 
exists and the lensth is not Ions enou.h to hold the 
interval? If there is a conti_uous block on the disk 
larse enou~h for the interval that is free, DISKATE ~ill 
~ave the file in this block and release the block where 
1'.. h I'!:~ f :i. 1 (.:,'1 i::'~ N :i. ~; t p d b ('!\ f 0 Y' (.,:~ to I f t h (~~ y~ i:':~ i ~;; (.~ n (J U <.=1 h f T' f..~ i::'~ ~;; }~., ~;~ e (.:~ 
on th(-:~ (1 i <;;k tn heJ 1 d the·'!! :i. nt.(·:~ rv(~ 1 but nc)t :i. n (:)ne ~:.ll (Jck ? 

DISKATE will compact. the disk and make the file Just 
lon~ enoush to hold the interval. In this case a messaSe 
of t,h~:~fo rm: 

COMPACTING ON DRIVE (drive desisnator> 

will be printed while the compactins is soi'ns on. In 
this way DISKATE handles all disk space allocation for 
you, and ~ou needn't be concerned about allocatins 
lensths for files. Of course, the situation can always 
arise that YOU run out of space on a diskette. In this 
case DISKATE will print an error messaSe to this effect 
on the terminal. It can also happen that the directory 
becDmes full if there are 64 files on the diskette. An 
S command for a new file will also cause an error in 
th :i.~; s :i. tl..l(~t :i. <:)1"1 • Thc-:~ (~,~ v' Y'O r m~~~:;s(~~.~i:~m w:i. 11 ,t,f.·~ 11 ~:~c:)U 'I',h(~t 

either the disk or the directory is too full, and will 
tell YOU which drive. A mimilar error messaSe will be 
print~d in case of hard disk errors. 

Because DISKATE will automaticallY compact the disk 
if an existins file is too short, if YOU have a DOS or 
other piece of software that can directly manipulate the 
directorY, YOU MUST NEVER CREATE OVERLAPPING FILES as 
the DISKATE compsctinS routine will not work if files 
overlap. Of course, if all of the files on a diskette 
were created usins DISKATE, this will be no problem. 

Anhl interval can be siven as the second arSument of 
an S command. The seneral form of the S command is: 

S filename interval 

Here the interval MUST be Siven -- YOU can't use the de
fault arsument for the disk commands, to prevent errors. 
UsinS an S command for an interval smaller than the 
whole file sives a simple way to BREAK UP A FILE INTO 
SMALLER PARTS+ Editinsa file in parts has some advan
taSes+ There is less chance that YOU will run out of 
room in the memor~ Just at a time when YOU don't want 
sl..l(:~h ct:)ns:i.r..1er(:~t:i.on5 to 1.:I:i.~;rl..l~-:..t ~:lOl..lr train (Jf th(Ju~~ht :i.n 

FILE 
I ... ENOTH 
SET AT 
,JUST 
LONG 
ENOUGH 
TO HOLD 
INTEI:~~)AI... 

IF FII ... E 
TOO 
BHOHT 
DISK 
WIt ... I ... HE 
CnM'H' 
PACTED 

NO ()VEJ:~"H 

LAPPING 
FII ... ES 
ALLOWED! 
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editin~ the text, and DISKATE will run faster with 
smaller files. Suppose ~ou have a file called SPECS, 
for instance, and ~ou want to break it into 2 parts, the 
first part bein~ the first 147 lines and the second part 
bein~ the rest. Let's call the two parts SPECS and 
SPECS'. (Note that' is a valid s~mbol to be part of a 
file name~) We'll also assume that the whole thin~ is 
in the memory as the current file. To break it UP into 
two pieces you can use the commands: 

!:; SPECS (0 + :1.47! 
S SPECS" 14B! + (0 

. (In this case we're assumin~ that the REF command is not 
bein~ used.) Note that after these commands, " used as 
a file name will denote SPECS'. You can also save 
intervals from outside the source ares. We'll see some 
examples of this below. 

To examine what is on a disk ~ou can ~ive the I 
c()mITI.i~nd ._.,N I for Ident:i. f~~ ~ Thf.·~ I C(:)ITIIT'.i:~nd w:i. 'l',h no aT~~.:.fu·

ment will list the files on the current drive(o If YOU 
want the files on a specific drive listed, the drive 
desi.nator can be ~iven as an ar~ument. For each file 
the listin~ will tell YOU the len~th of the filev 
whether it is a source file or not, and .if not will sive 
the memory address. The listin~ will also print the 
number of blocks of free space on the disk, as well as 
the number of remaininS directory entries. The address 
of the file on the disk is not included in the listinS 
from an I command, since YOU don't have to worry about 
specific disk a~dresses. However, if YOU need all the 
inform~tion that exists in the directorY, DISKATE keeps 
a COpy of the entire directorY in the memory, and we'll 
se~ in Part II how you can access this if YOU need to. 
If YOU are usin~ many S commands without usins the file 
name ., SivinS the I command periodically is a Sood idea 
to make sure there are no extraneous files on the disk 
resultin~ from an erroneous S command. 

You may want to know only how much space is left on 
a disk, without needinS a complete listin~ of all of the 
files. This can be obtained with the FS command, FS for 
Free Space. The arSument for this command works the 
same as for the I command: either a disk drive desi~na
tor, or no ar~ument indicatins the current drive. 

Of course there has to be a way to delete a file, 
and this is accomplished ~ith the U command, U for Un
save. The U command takes a file name as its ar~ument, 
and deletes the file from the disk. Of course, the file 
name can include a disk drive desi~nator. 

At this point we come to another important command, 
the command for 10adinS a file. Althou~h it mi~ht seem 
strai~htforward, there are several ways that trouble can 

.... 1.,<»., .. 

I 
COMMAND 

I...:r.STB 
FILES 
ON I;IISI\: 
DF~ I VI::: 
GIVEN AS 
AF~GUMENT 

WITH NO 
AI:~GUMENT 

LISTS 
CUI:~I:~~ENT 

DRI~)E 

FB 
COMMAND 

PRINTS 
AMOUNT 
OF FF~EE 
SPACE ON 
DRIVE 

SAME AF~G 
CONVEN .... 
T:rON AS 
:r 
COMMAND 

U 
COMMAND 

DELETES 
FILE 
FF~{]M 

DISK 
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(J(:~cur :i.f n(Jt u~s(o?d carefull~:~. Th~~ I... c(:)mmanl.:i." I ... fnr l...o(~l.".i" 
will load the file ~iven as the first ar.ument into the 
memory. The memory address where it is loaded can 
either be ~iven as the second ar~ument" or omitted" in 
which case DISKATE will determine the load address in 
the followin~ way. If the file is not a source file 
then it is loaded at the memory address ~iven by the 
memory address portion of the directory entry for the 
file. If the file was saved by DISKATE then this 
address will be the address in memory where the file 
be~an at the time it was saved. If the file was created 
by another piece of software" YOU should always ~ive the 
1 Cl (:~ ('.1 (:~ i.'.1 ('.1 T' (::', ~;; ~:; (:~ ~:; (:~ ~;; (~.~ C D 1"1 ci a Y' ~.:j 1..1 m (.:.~ n t t () the L c C) m IVI (:~ n d 
unl(::~~:;s th(-~ f:i.l(·?' is of t~~pe o. Dthf:~rw:i.s(·? thf.~r(·:~ m(;~~~ t:)(·:~ no 
tellinS what is writtten in the space in the directory 
t.,hf? Y'(':~ D I SKATE e~'~F'ect~:; thco? ",co?m(J r~:I adl.:i rf.~s~:;. You w:i. 1 I ~.~~€-~t 
Col u :i. ·t·, €~ a sur F' r i s (.? i f y () 1..1 £~ :i. v (.? <~ n I... c () ITI m <:~ 1"1 (".1 ."" :i. tho u ·t.. a 1. C) a d 
address and the file clobbers part of the resident 
sc)ftwa re·? • 

I f the f :;.1 (.:.~ tC) bf.·~ lO.i3dc·?d :i.~:; (:~ ~1(:)I . .IT'Cf.·~ ·r:;. :I,(.:~ and th(~~ 

load address :i.s not ~iven as a second arSument" then it 
is INSERTED :i.nto the current file between the tarset 
character and the precedins character -- :i.. e. excatly 
where text is inserted by an E or M command. The tarset 
character will then be set to the first character after 
the text loaded from the disk file. There are two 
important considerations here. First" if the tarSet 
char~cter happens to be outside the source area" then 
the file will be loaded at the location .iven by the 
entry pointer OVERWRITING WHATEVER IS THERE. The source 
area remains unchan~ed+ Because an I... command can affect 
a ver~ larse number of bytes, an error of this kind can 
be catastrophic. If YOU have been usins DISKATE as a 
monitor to work with memory outside the source area, 
then ~ive an L command with no second arSument for a 
source file but have for.otten to restore the entry 
pointer" this could overlay a substantial portion of the 
memory and possibly clobber part of the resident soft
ware resultins in a crash. Second" even if the entry 
pointer is in the proper place, if the file is a Ion. 
one it will expand the source area cons:i.derably. You 
should always check to make sure that the expanded 
source area will still fit in the area of your memory 
that is safe for the source area to OCCUpy. If ~ou 
want to work with only a sinsle source file all b~ 
itself, it's always sood practise to sive an 0 command 
with no ar.l..lment first. That way YOU have an empty 
source area to work w:i.th. 

Obviously YOU can use the t. command to load into 
memor~ a file which was previously saved. But there are 
also some powerful uses for the L command in addition to 
th:i.s. We recall that a K command followed by an E com- \ 
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COMMAND 

LOAns 
FILE 
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:r.ST AF~GU .... 
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mand will replace the deleted text bw the text entered 
w:i. th th(~~ E (:~c)mmand ~ A I< c[)mm<:~nl:.i f(:) 11 nw(·~d b~:1 an I... COlT,· .. • 

mand which ~ives a source file as the first ar~ument and 
has no second ar~ument will REPLACE THE DELETED TEXT BY 
THE 1 ... Ot-tIlED FII...E:a In th :i. ~:; wa~~ :i. t i~:; pf:)S~;; i b 1 €~ , 'Pc:) r 
instance, to maintain a library 01"1 the disk of standard 
paragraphs, use an abbreviation to denote the para~raphs 
:i ..... (·:~r..1:i. t:i.ns (:~nd the,", wri t.e (~ m<3CY'O wh:i.ch will suJ:.\st:i. tl..ltf.:~ 
directly from disk the para~raph for the abbreviation~ 
This can be used to write form lettersv Just to cite one 
mF'p 1 j ca1:,:i. ()n.,. 

Another important way the L command can be used is 
t f) en n c (:~ t. (.~ n (:~ t (:..~ () 'j" C C) m b :i. 1"1 €.~ of' :i. 1 (~~:; .,. n 1..1 ~ ... , f:' () ~;; (:..~ w (.:.~ ~:~ 0 ~.) a c I'.. t c) 

the example above where a file SPECS was split into two 
fil~s? SPECS and SPECS~.,. Suppose that aft.er further 
editing the verbosity is reduced and the two file are 
now small enoush that it would be more convenient to 
have them combined into a sin~le file. Because the twn 
files .were saved from the source area they are both 
<:;()U rCI:~ 'I'l' :i. 1 e~; .,. Th(~~ ,jot:) w(~~ w(:~n'l'.. to rln can b(·:~ dnn(·:·~ J:.l\:~ 'l'.hc·:·\ 
followin~ commands: 

Ch '[ 
I... SPECS~· L SPECS ~ v II ~ .,. 

U SPECS~,S SPECS .,..,. 

The 0 command will collapse the source area sn that the 
combined file will not pick UP any extraneous informa
tion. The I command is ~iven so that we can verif~ that 
there will be enou~h room in the memory to hold the com
bined file. Nnte that the 0 command will put the entry 
pointe~ at the end of the em~tH current file, which will 
be th(~~ nl",l ~:~ of" :i.l (.:~ :i. n thf.~ snu rc(·?' a re(~. Afte r I... SPECS" th(-:~ 

entry pointer will be at the end of the material loaded, 
!:;(:) we c(~n geJ <:~h(~a(:I and S i ve the f:;f.~cc:)nd I... c()mIY'(~I",cf.,. II (0 • 

is Siven to make sure the file looks correct before we 
~o ahead and make anH chanSes on the disk.,. Now that we 
know that the file is cnrrect in the memory" we FIRST 
d(~~]' (~tf.? SPECS ~ • Th<~t w<:~~~ th€·~ r(~·~ w :i.11 bf.~ no dC:)l..Ib'l', th(:~t 
there will be room on the disk fnr the combined file. 
The S command will save the file and Ju~~le the position 
of the files nn the disk if necessary to make room for 
1'1'..,. 

Suppose y()U are workin~ with source files in this 
way and ~ive an I... command" but by mistake specify the 
wrong file, 50 that YOU want to delete that part of the 
cr . .! r r~:wd, f' j.1 e :i. n th(~ snu rc(~ (:~ re~a thi:d~ Helt! ,.;".I~5 'l~ :I. c)aded. 
Of course, HOU cnuld backtrack, Sive an 0 command and 
set UP the current file allover asain UP to the point 
HOU Save the load command, but this is a lot of work" 
and anyway you may not be able to recnn5truct how it was 
done. DISI<ATE has a special sHmbol which will help in 

.... '.7:1. .... 
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this case. (R) is a symbol analosous to (S) and denotes 
the INTERVAL IN MEMORY OCCUPIED BY THE LAST RECORD (I.E. 
FILE) READ IN FI~nM DISK. If ~:~<:)U (:~Y'f.') eomJ:.l:i.n:i.n~.~ ~:)(:)I..IY'C(~'~ 

files by the techniQue above and realize that the last L 
command siven was in error~ that part of the e~rrent 
file that was put there by the last I... command can be 
deleted by the command: 

Because the K command will position the entry pointer to 
the end of the deleted materialv YOU can iffimediatel~ 
of D '1.1 0 l..J :i. t.. 1.,oJ :i. t h t h (,:~ co '(' '(', (-:~ c t I... c n mITI'::~ n d , a 1"1 d t h (o':! m :i. ~:; t i.;~ II.. (o:,~ 

will be corrected. 
T h i;~ l' (,~ i.;~ l' e <; (~~ V (,'?! r i.~ 1 ci 1. ~:; ken III m i.:~ n c1 ~:; w hie h e i.;~ 1"1 t.'.l i!:~ 1 .. 1 ~;; (,~\ d 

to COPhl information or chan.e the status of files. If 
~:~[)I.I wi.~I"It. to CHANGE THE CUI:~I:~ENT DI:~IVE" 'l'.h(o~ commi.:~nd CD, 
which takes as its ar.ument a disk drive desisnator, 
{...I :i. 1], (,~ ~:; t .(:~ J:.l 1 :i. ~:; h t h (.:.~ d Y' :i. v (-:.~ :i. n d :i. cat (,:,~ (1 b ~:~ t h (~.~ <3 T' ~.~~ I..IITI i:~ 1"1 t ':3 ~;; 

thf:~ cu Y' r(-:~nt r..1 T' i Vi:':~ + In P a y,t I I w(~~ w:i. 11 s(o~(-,:~ hn .... ' to 
cU~:;toiTI :i. ~'~f.,~ HOI..! l' S~:I~:;tf.~m ~;(:) th.c:~t DI SKATE I{now~::. wh :i. eh 1.'.1 r :i, V(,:,~ 
desisnators are valid. It is important that this be 
done correctly" or else a CD command to a non-existent 
drive will cause verhl bad mischief. If ~ou have 
l' 0 I 1 () w Co!' d t. h (,~ C 1..1 ~:; t n m :i. :~~ ~:~ t :i. (:) n }~., l' f.) C (~~ d 1..1 l' (,~ (:) 1..1 'I.', :I. :i. 1"1 (~~ 1.'.1 :i. 1"1 P .(l~ Y' 'I'. 
II, 401..1 will not have·problemsv but here is what will 
happen if YOU Sive a CD command bH mistake for a non
existent drive. DISKATE will ~o ahead and re.ister the 
drive as the current drive without sivin. an error 
messa~ev but after that, EVERY SINGLE DISK COMMAND FOR 
THE .CURRENT DRIVE WILL GIVE A DISK ERROR. You will know 
what has happenedv since the disk error messa~es print 
t.he drive desiSnatnr for the drive that caused the 
erro~v and this will show a drive that YOU don't have. 

You can RENAME a file with the RN command, in the 
fc) T'ITI : 

RN oldname newname 

be sure to remember to separate the two file names by a 
blank. Of course in renamin. a filev the file does not 
chanse its location on the diskv so that a disk drive 
desi~nator in newname is superfluous. If one is present 
it is isnoredv even if it incorrectly specifies a drive 
other than the one the file oldname resides on. 

It freQuently happens that YOU want to cOP~ the 
contents of a file from one file to another. This is 
done with the DISKATE T commandv T for Transfer. The T 
command has the form: 

T nldfile newfile 

LOADED 
FI:~nM 

DISK 

K<I:~> 

DEI .. ETFS 
I. AST 
TEXT 
LOADED 

en 
COMMAND 

TAI'\ES 
DIBI" 
nl:~IVE 

DEBTG'''' 
NATOli: 
AS AI;~G 

&M(~I<ES 

IT 
CUf:::I:~ENT 

I:~N 

COMMAND 

F~FNAMES 
F I I:?~:)T 
FILE 
AS ::.~ND 

FILE 

T 
COMMAND 

CClF;'TES 
F T I:~~:)T 
FILE 
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In this case drive desiSnators are sisnificantv since 
the file to which ~ou want the information copied could 
be on another drive from the file which is to be copied. 
The DIRECTORY ATTRIBUTES -- i.e. sizev file t~pev and 
memor~ address are also copied. The T command works 
analoSousl~ to the.S command in that if newfile does not 
exist it is created. 

An entire disk worth of information can be copied 
at once with the TD commandv which stands for Transfer 
Disk. The TD command has the form: 

Tn olddrive newdrive 

where both olddrive and newdrive are drive deissnators. 
Th(~·~ TD C()ITIITI(~nd :i.~;; !TI(:> r€~ f 1 (-:~N :i. b 1 f.o~ t.h(;~n ·t.h(-:~ u~:;l..Ia 1 e(:)~··"~:~ d i ~:;k 
c 0 miT. a n (".t f n 1..1 n r:.i :i. n f 1 n }~., }','" H d :i. ~:; k (J F' (,,:~ T' a i:, :i. 1"1 ~.:.t ~:; ~:~ ~;; ·t (~~ m ~:; .. U ~:;'I..I ~;~ 1 1 ~:l ' 
such a command will cop~ the old disk onto the new disk 
sector for sector, completel~ overwritin~ whatever was 
(,n th(-:~ new i.'.i:i.~:;k.. Th(~·~ DISKATE TD comm(~nr..i WILL COpy TO 
THE NEIAI nl~IVE ALI... FILES FI:~nM THE nl, . .I:n:~ IVE LEAVING ALONE 
AL.I... FILES ON THE NEI"" DI:\~IVE THAT nON'T EXIBT ON THE DI ... D 
DRIVE. To be specificv 

TD olddrive new drive 

:i. ~5 (~.~ (:~ 1..1 :i. v <:~ :I. (-:~ n t i: .. 0 ~~~ :i. \I i n ~,:.f : 

T file:olddrive file:newdrive 

for every file on olddrive. Thus if a file frnm 
olddrive does not exist on newdrive it is created. If 
it dne~ exist the contents from the file on oldrive are· 
cot-:, :i. ed :i.nt(:) :i. t. 

Of course, it is possible that if there is already 
considerable information on newdrive that DISKATE will 
run out of room befdre the TD cnmmand is finished. If 
this happens, a messa~e informin~ YOU o~ this fact will 
be printed. In this case not all of the files from 
olddrive will have been transferred. However? there 
will be no files which were only partiall~ transferred. 
DISKATE will check BEFORE copyin~ the file to see if 
there is roomy and if not the TD command will terminate. 
When this happens YOU may want to ~ive the command I 
newdrive to see what files exist on this drive that 
weren't on olddrive, and delete some of them with a U 
command to make more room. 

The memor~ address portion of the directnr~ ~or a 
file can be set to a Siven address by usinS the W com
mand, which stands for Write address. The W command has 
thf~ form: 

W filename ar~ument 

TO 2ND 
FILE 

Tn 
COMMAND 

COPIES 
ALI... 
FTI .. F~:) 
ON :I.BT 
nF~ IVF 
TO 2ND 
DRIVE 
L.EAVING 
AI ... flNE 
FILES 
UNTnUE 
TO :?ND 
DRIl.JF 

W 
CDMMAND 

WF~ITEB 

VALUE OF 
2ND AI:~G 

IN 
MFM[lI:~Y 

AnnF~FSB 

PAI~T OF 
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wh~re the argument is the same kind o~ DISKATE argument 
that would be reco.nized b~ the editin. and monitor com
mands. The onl~ thing that is chan.ed b~ the W command 
is the memor~ address. This is especiall~ useful in 
connection with the assembler, where durin~ assemblhl the 
ob,jf.·~ct cc:)d(~ :i. ~:; p 1 ac(~·~t.'.i c)n(·~ f·":I. ~:~Cf.~ :i. n th(·:~ ITI(~~IY'() rH 1:.ll..lt wh(·~n 
(?}.~(::.t:~, . .1 t.f~d th(~·~ c<:)d(~ :i.s tC) '.",l(,~ 1 c).i:~i.".i(·:~l.".i (~t annth(~~ r F" 1 i.:~e(.:~ • 
We'll look at this in more detail in the next seetion~ 

We conclude this section with a command which is 
~xtremely convenient but which can also cause serious 
<~~ Y' i (·:~f :i. f 1..I~:;(,:·~d :i. nc;:~ut :i. nu~:;:I. ~:~ '" The·;.:. GO cnlT,IT,snd? l,Jh i eh t.::~k(,~·~~:; 

only a file name as its arSument? will Inad a file from 
disk and then automatieallY exeeute it. If the file is 
a source ~ilev then: 

1... f :i. 1 i·:~? D<!=~> 

whereas if the file is NOT a SOl.lrCe file? then GO file 
is eBuivalent to: 

I... f :i. 1 f.~ , X <!=~ > 

T h (~~ ~; a m (-? c .::~ ' .. 1 t :i. C) 1"1 ~; t, h .(;~ t (~ f:' }".', :I. i (:~ d t. c:) "1:, h (.~ I... c e:) IT,'Y, (~ 1"1 r..f (:~ f:' f:' :I. ~:l 
h(~~r~,~, 1:.lUt in ;:~dt:.1:i.t.:i.(:)n Hc)U ''''ill h;~v(,::, l(Jt~:; ()f tT'oubl(.::, :i.f 
"l",h(~·~ f :i.l (.:~ t~:~)~"f.·~ h(;~~:; ~:;nlYl(·~hC)w b(~~cC:)ly,e,;.:. :i. nen Y' y'(o:~ct,. I f ~~(:lU .ilJ r(·~ 

}':, 'r C) c (.~ ~:; ~:; :i. I"J ~.:.~ a ~;. n 1..1 r c f~ of' :i. 1 (.:.~ w :i. t h £:) ·t, .• h f.~\ r ~; (:) f t w (l~ r €.~ l.J h :i. C~ h 
re~~Ji~es it to be of a nnn-O t~pe9 and then for~et to 
retype it as O? a GO command to that file will cause 
DISKATE tn eall it as a machine lsn.ua.e subroutine? 
which will almost certainly result in a crash+ Note 
that Just as with the L command? YOU must be care"f'ul to 
1YI<:~k(~\ ~;ur(~ th<:~·t. ,.,. i~:; :i.n 't' .. he,!' Y':i.~.:.~ht f:'lac(.:,~!' (:)T' ~:l(:)U c{:~n 

clobber part of the memorH with a GO eommand to a source 
f :i. 1 (.:~ + J f the f i 1 f? :i. ~:; <31"1 (':'~i.'.1 :i. t 1TIi.:~C Y'O tn bf:~ 1..I~:;(.;.~('.1 to wo y'l..:. 
on the current file, SAFE PROCDURE IS TO GIVE AN N 
COMMAND BEFORE THE GO COMMAND+ Nnte that in this case 
the macro will have to restablish the file that was 
current before the N command as the current file~ 

.... 74 .... 

n:r':~EC'''' 
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FII ... F 
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:1.8T. AI:~G 

GO 
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Fnl:~ 
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1+4 Usin~ DISKATE as an Assembl~r 

Space will not permit this to be a ~eneral textbook 
01"1 8080 assembl~r pro~rammin~+ It will be assumed that 
YOU are at least rouShly familiar with what an assembler 
:i. ~;; .i1~ 11 (:~bc)ut .. " c~nci th(;~t HOU' V(-:~ held ~;;£:)mf~ (,~~,~},:'osu rf~ tn th(~ 

8080 instruction set. The DISKATE assembler operates in 
TWO PASSES. In Pass 1" the assembler does not create 
;:t n ~:~ n b j (.;~ c -1.:. e n ch·~ .. I:t;;d, h ~~ r " :j. '('., ~.:i 0 ~:.~ ~;; 'I', h T~ C)I..I ~,:H'l t h (.:~ ~:; 0 1..1 Y' C (,':\ 

~nde keppin~ track of where each symbol is defined. Tn 
t. h (.:.\ . p r n c (~.:. ~:; ~; :i. teo m p :i. :I. (.:,. ~:; a S Y M B 0 L TAB /... E .. T h (t:.' <;; \!~ ITI b C) ], 

tahle is ill strin~ of items containin~ the symbol and 
t h f..,:~ 1"1 .::~ 1 6 b :i. t ,.., U m b (~.~ Y' ~.:.~ :i. v :i, n ~.=i t h (~.~ v (;~ 1 1.1 (~ (] 'f t h .i;~ t ~:; '::~ I'iI ~:) 0:1. .. 

At. '1:. h (.~~ p n ('.1 0 f '1:, h (.~ t .:;~ b 1 c-:·~ :i. ~:; ;:~ 0.. T h (~\ ~:; ~:~ ITt b 0 :I. :i. '1.', ~;; (.,:~ 1 f :i. <;; 

recorded in the followins format. There is no field for 
the lensth of a symbol. Instead the characters of the 
~;\:~IYlt:.ln:/. nccu Y' un't, :i. 1 t,hf.·~ :/. a~; ,t, ch.c:~ r(!~ct(,:~ r" wh :i. ch h.;:~~:; 1'.h(,~ 
hiSh-nrder bit set. Thus the symbol AB would be ~iven 
the hex value 41 C2~ In hex normally the character A 
h(l~~; th(·~ v<:~ :l.1..I(.,!! 4 :I.!' .;~ni.'.t B h(:~~:; -I:,h(,:·~ va], Ui!:·~ 4::.~ ~ Sf~t 'l:. :i. n(.:.~ th(~·~ 
hiSh-order bit for the B sives the value C2. The symhol 
table will also contain an pntrY for every DISKATE 
v (:~ T' :i. <:~ b ], (,:~\ w h :i. c h h (:~ ~:; t:.l f:~ c·'!! 1"1 ~.:.f :i. v (.'!! 1"1 (:~ v (l~ 1 u (-:~ ~ T h (~ r (.'!! :i. ~!; n (:) 
distinction made between ill variable ~iven a value with 
an = command and a variable ~iven a value by Pass 1 of 
t.h(·~ (:~~;~:;eITlb:l. e r • 

There are several commands which can be used to 
d (~i.~ :I. w :i. t h the ~; ~~ m b 0 :I. 't', (3 b :I. (~ • T h ~'!! ~:; ~:lm t:,\ t.:) :I. .::: T:> " (:~ 1"1 a :I. C) ~ n 1 .. 1 ~:; 
tn (8) !I :i. ~:; a D:r SKATE f:;~~lTtbo:l. wh :i. eh C:~i:~n be us~:~f.'.1 i 1"1 (!~l"I 
a r~.~I .. IITI(':~nt, tC) DENDTE THE SYMBOL TABLE w:i. thnut an~,~ IYI(;~tch"" 
in~.. ~nr instance" if YOU want to know where the symbol 
tab:l.e is in the memorY" YOU can ~ive the cnlTtlTlsnd: 

'l~<T> 

,.I U ~!; t <:~ ~; the ~; ~:~ IYI b () :I. S ,., d (-:~ 1"1 n t (-:~~;; t h E~ a I.'.f (1 Y' c,:·~~; ~; () f t h (~,~ f :i. Y' ~:; t 
byte beyond the snurce area" T~ is a non-matchins symbol 
which denotes the first byte beyond the sylTtbol table. 
T h i ~:; ~:; H ITI b (J 1 e .(:~ n b ~~.~ 1.1 ~:; e f u 1 :i. 1"1 en IY' IV, ;.;~ 1"1 i.'.f ~:; w h :i. c h ~:; e r v (~.~ t. C) 

allocate lTtemory. We'll see an example of how this can 
b(-:~ 1..I~:;~:~r..f bf .. ~ 1. ow. 

It is the user's responsibility in DISKATE tn see 
that the symbol table is net nverlaid and is located 
within the memory so that there will be enol..lsh space for 
:i. t.. THE MOST COMMON S(]UF~CE OF MYSTEI:~Inl.JB E':~I~nr~S lJSING 
THE ASSEMBLER COMES FROM A FAILURE TO MAINTAIN THE 
INTEGRITY OF THE SYMBOL TABLE. For instance: YOU can 
be makin~ an assembly :l.istin~ and everythin~ is ~oin~ 
normally, when all of a sudden every symbol is flm~~ed 
.H~~:; nc)t hav :i. n~ b(·:~(~n d(~f i I"tf:~i.:i" tlllh~'!!r'I ~:I(:)I..I ec~n S(,,:~(·:·~ thi:' .. ~ :i. Y' 

definition risht in front of your eyes. What will have 

.... '/!::; .... 
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happened in this case is that <T> is located at the top 
o~ RAM and has overflowed o~~ the toP. No matter where 
YOU have the s~mbol table in the memory, when assemblinS 
a lar~e pro.ram ~or the first time it is a ~ood idea to 
have a 1<T>, or perhaps several, in the middle of the 
a~:;~:;(~~mt:.ll y ~:;() H()U c:~an k(~,~eF:' ,t, r(:~ck c)f hc)w 1 (:~ T'r.-te <T> :i. ~:; 
getting, to make sure it won't overflow the area it is 
safe for it to OCCUpy. 

Every symbol will be retained in the symbol table 
',Jntil a command is ~iven to remove it. The Z command, 
~ivpn with no ar~ument" will Zero -- i.e. remove from 
th~ symbol table -- all symbols except those shlmbols 
that are always initiallY present in th8 symbol table on 
power-up. As mentioned in 1.1y these are: 

A" B" C, D, E" H y L." M, SF' y PSW 

If YOU assemble a program, see some mistakes, then as
semble it aSain without havin~ zeroed the symbol table, 
YOU will ~et an enormous number of assembler errors for 
h(:~v:i.n~.:.~ i.'.i(~'f':i.n(~~d 5~:~mbol~:; t' .... :i.ce. I'r" ~:~()I..I h(~vf.o~ r:;~:~mbc)lf:; nf 
your own that YOU want to keep in the symbol table, such 
':3 r:; t h (,:.~ (lH',1 d res '!:1 (~,~ ~:; C) f m (3 e r C) ~:; " f (;)1' :i. n 5 t (:WI C (,:~" ~:~ C) 1..1 C (31"1 1 .. 1 ~'H!' 

the Z> command. This command takes a symbol from the 
symbol table as its ar~umenty and will ZERO ALL SYMBOLS 
DEFINED SUBSEQUENTJ ... Y TO THE AJ:~GUMENT SyMBOl .... 

SUPPose for instance you have defined all of the 
symbols that YOU will be wantins to keep. You can ~lve 
th(·:·~ cC)lTlmanr..i: 

KEEp::::O 

to define the variable KEEP as a marker for those varia
bles that will need to be zeroed for each assembly. 
Then" to zero all of the symbols except those YOU want 
to keep YOU can give the command: 

Z>KEEP 

You C~ a 1"1 (:~:/. ~;; (J ~? f;.:o r n (:~ ~:; }~~ (~.~ e :i. ·r·' :i. c :i. 1"1 c.i :i. v :i. d 1..I.i~ 1 ~;; ~:~ IYI t:.l C) 1 ~ 
This is done by sivin~ the Z command with the symbol as 
an ar~ulTlent. The symbol will be removed from the symbol 
table and the symbol table will be cOlTlpacted if the SYITI

bol zeroed was not the last symbol in the table. Note 
that in sivin~ this commandp there must be NO BLANK 
BETWEEN THE Z AND THE SYMBOL. If there is such a blank~ 
DISKATE will perform a strai~ht Z command and zero the 
entire symbol table. 

There are several Ways of managin~ the s~mbol table 
usins commands we have. already seen. Above we mentioned 
that the M command will update all of the relevant DISK-

<T> 

Z 
CDMt1AND 

NO AF~G 

7.EI:~nB 

SYMBOl ... 
TABLE 
FXGt:;:PT 
FnF~ 
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AFTFJ:~ 

<;; ~:~ ITI t:.\ f) ]. 

'z (;; ~:~ ITI t:.l n 1 
COMt1AND 

ZEI:~ns 

ONLY 
<:~ ~~ tTl J:.l (:) :I. 

ATE pointers. This includes the pointers that define M(T> 
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thi:'?! bC)I . .lnd;3 T' :i. ef:~ of <T>. If H(lU r mf.~mc) T\~:l 1. 5 1 :i.IT, :i. t.(-:.~d " ~:Idu 

may want to allocate onlw a small amount of space to (T> 
while editin~" when the humber of symbols in use is 
f:;IT'<.i 11 l.'l..It yc:)U w:i. 11 1".ef.~r..1 <:1 lot, 0',. ~;;F'(3Cf.~ f() T' <8>. BI.,I·{', , 

as we'll see" DI8KATE can assemble directly from disk" 
so that when assemblin~ YOU may not need a lar~e source 
a r€·H;J t.H.I't w :i.ll w(!~n1', a 1 (:H'~e ~:;P(3f.~f:~ fc) r <T>. Thu~;; th(.!) 
ability to chan~e the location of the shlmbol table in 
the memory is important. Let's say YOU have the symbol 
table at IEOOH ~nd want to move it to 2COOH. This can 
b~ done with the command: 

'··::.~C()()H" M<T> 

The symbol <T> can. also be used with the L ~nd S 
commands to save and restore symbol tables. This is a 
useful techniGue for assemblin~ one pro~ram to ~o with 
<:~n(:l'{'"hf:~T'" 'wit,h(Jut hav:i.n~:i to (~s~:;(~mbl(,~ ·t,hf.~ tW(:)' c)f them 
to.ether. ¢or instance the command: 

B TBI ... SAVE <T> 

will save the symbol table in a file called TBLSAVE. 
Now suppose YOU want to restore the symbol table to the· 
t..';:~~:1 i ·t, was ,ju~:; t b(~fo re·'?! ~:l()1..1 ~:;ave~('.i TBL.BAVE. Thf~ r(~~ a Y'f:~ twc:) 
thin~s that have to be done. First we ~ive the command: 

I... TBL.SAVE <T>' 

This will OVERWRITE the current symbol table with the 
contents of the file TBLSAVE. Now there is one problem~ 
DISKATt will still have the old value stored internall~ 
for the upper bound of the symbol table. It is unlikely 
that this will be the same as the upper bound for the 
table saved in TBLSAVE. To set the upper bound of a 
symbol table Just read in from disk" the easiest method 
:i. f:; t,() SET A VARIABL.E NOT IN THE SYMBOl ... TABLE EfUJAI... Tn (). 
So" if we can be sure the variable JUNK was not'in the 
symbol table saved in TBLSAVE, the command: 

JUNI(:=:() 

will establish the upper bound of the symbol table. The 
reason this works is that when an :::: command 15 ~lven, 

DI81(ATE searches throuSh (T> from the be~innin~ for the 
swmbol, and when it finds it assiSns it the value. It 
defines the symbol if it reaches the end of (T) before 
findinS it. But, in de~inin~ a new swmbol, the size of 
the swmbol table increas~s, so a new upper bound for <T) 
must be recorded. This is wh~ an ::::command to a 1"101"1-

used va r i ab:l. ew :i.ll ~;(~t, thf? I..I~-:,~~'e r bC:)I.,Ir'.l.'.f. Th :i.~; 't,ech,", :i. C:~l..Je 
will b~ the cornerstone of the process of cl..lstomizin~ 

CDMMAND 

WILl... 
RELOCATE 
SYMI~OI... 

TABLE 
TO BTAI;~T 
AT ,'\ 

I... 
f :i. ], (,:.~ 1"1 ~~ ITI f:~ 
<T> 

1,.1 I 1...1... 
OVF.F~"

WF~ I TE 
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ItISKATE d:i.5(~1..1~5~:;(-?d :i.1"I Pay't II. 
In man~ cases ~ou ma~ fInd that commands will work 

properl~ if ~ou ~ive onl~ an L filename (T) command 
.", :i. t, h (:) U t ~:;. (;~ ·t·, tin ~.:.~ a d 1..1 IT! IT. ~I V (:~ r i (:~ b I f? :::: (). F () r i I"t ~5 ·t (~I", e (~, H () 1..1 

could ~ive a command: 

I... TBI...BAVE <'1'> 

and then a command ?s~mbol where symbol is one of the 
s~mbols in TBLSAVEy and even thou~h DISKATE will not 
'h ;:l V (.~ Y' (.~ C:~ (') Y' r..1 (~.~ d :i. n 'l:. f:~ Y' n <:~ 11 ~:~ t h f:'~ f:' Y' n f:' (.:.~ Y' 1..1 }~, P (.:.~ Y' t:.\ Cl U n .... ,1 f n Y' ·t·,. h (.~ 
symbol table TBlSAVEy the? command will work properly 
(:~ n HI ...... :3 ~:~ 0> T h :i. ~:; :i. ~:; b (~.~ c (;~ I..I~; f..~ t h (.:~ 'j. c <:) miTt a n (1 w :i. 11 <:; can ·t·,. h Y' C) I,' ~.:~ h 
(T) takin~ the 0 at the end as its indication of the end 
of the table? rather than consl..lltin~ the pointer ~ivin~ 
th(~~ I..I}":,}":,(~~ Y' t.Jol..lnd. How(~·~V(-:~ Y'" :i. f ~~lnl..l h(:~v(~~ I"ln-{-, ~:;(.:.~t '~,h(~~ v(;~ I U(·:.~ 

of a dummy variable and then ~ive the rommand ?(T)~ an 
i n (:~ n r r (.'!! c t v (~ 1 1..1 (~.~ w :i. 1 1 t:.l e:~ }":, Y' :i. n t. (.:~ i.'.f f C) r t h (.:~ 1..1 }':, }'~ ~:.~ r b n •. ./ n d (J of 
<T> • Undc-'!! r th(·:-~<;;(~-~ c :i. Y'Cl..lm~; ·t,.c;~nce·:~~:; :i. f ~:~C)u 1Y,c:)v(~·~ <T> l.-J :i. th t.h(·:·~ 

M C~ C) ITlm a I"J ..... 1? ~:~ () 1..1 ITt i.3 ~:~ V (~.~ r H l,,1 f:'~ 1 I (-:~ 1"1 r:.1 u }'... IYI i.:) V :i. 1"1 ~.~t . 0 1"11 ~:l i.1~ ~:; IYI m 1 :I. 
part of it and losins most of ynur symbols. In all of 
01..1 T' (·:~·:-{aIYlf:'], (~~:; :i. n th :i. s msnl..la 1 W(~·~ hav€·~ ~.:.ton(·~ to th(·~ €~Nt Y'<:~ 

trouble to set the dummy variable Just to be safe. 
Now thi.~t w(:~'ve thc:)r()I..I~~hlH r.J:i.~:;'CU~;~;f:~d 'l',h({-~ ~:;~:~m.:.\ol 

tabley we can ~et 01"1 to describin~ hnw the assembler 
.",<:) rk~; • A CC)mf'" 1. etc·? u/"Ide·~ Y\~; 'l'.(~nr:.1 :i.I"I~_:.t of <T> :i.~:; c:' T'UC :i.;~ 1 ? 

because as mentioned abovey not properly manasin~ <T> is 
the~reatest source of peculiar assembler errors. 

Assembler lan~ua~e statements are divided intn two 
tHr:'(-~~:;,: PSEUDO ()}' ... (~.~ Y'(:~t :i. nl"l~; (:lnd, MACH I NE I NBTI:~UCT:r ClNS + The 
machine instructinns are each cnded into a sil"l~le 

ITt i.:~ chi. r~, e 1. <~ I"t ~.~ 1..1 i.~ ~.=i f~ i. I"I~:; t. Y' U c t :i. (:) n () f n b •. i (~? C t C:~ 0 d (;~ !I W h f? r (-~~ i.~ ~:; -t. h (-:~ 
pseudo ops are directives to the assembler itself. 
There are four fields to every assembler statement? some 
of which ma~ be empty: 

1. The label field 
2. The opcode field 
3. The operand field 
4. The cnmment field 

The DISKATE assembler allows YOU to use TWO DIFFERENT 
formats for specifyins these fields. In the PROCESSOR 
TECHNOLOGY FORMAT: 

a. The label field be~ins in the first character of 
each lIne. If an assembler statement is not to be 
:c.:.t :i.,v(~~n .(:~ 1 i.:~t:.\~~ 1 v ·I.'th(~ f :i. Y\~:; t chi.:~ y'ac:~t(;~ Y' of the·'!! :I. :i. n(~·~ IYII .. I~:; t 
be blank. The label is ~iven without an~ symbol to 
'l'. (.:~ T' ITI 1. n .(:~ t, f..~ :i, t • A:I. ~:~ t:.\ e :I. ITJI..! ~:; t c (] n t a :i. n (] ''', :I. ~:~ 1..110':' }': .. (.,:~ Y' .... (~ i.~ ~; (-? 

letters or di~its and must be~in with a letter. 

· ... ·lB· .. · 

PI:~ncEs .... 
Bn':~ 
TECH· .. · 
Nnl...(]GY 
Fnl~MAT 
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h. The opcode field is sepa~ated from the label field 
by one or more blanks. 

c. If the statement takes an operand, the operand field 
is separated from the opcode field by one or more 
bl<~nk~; 

d. The comment field is separated from the previous 
field by one or more blanks. 

e. The entire line can be desi~nated as a comment by 
~ivin~ * as the first character on the line. 

T h I·:':~ I NT E I... f 0 T' mat d :i. f f (~.~ T' ~:; fro m t h :i. ~:; :i. 1"1 t h f:·~ f f) 1 low :i. n ~.=i 
T' (.:.~ ~:; ~~., f:·~ c t ~:; : 

A label is terminated with a colon. If a statemen~ 
is not to be ~iven a label, the f)pcode may be~in the 
line since the absence of the colon followin~ opcode 
desi~nates it as the opcode field. 

b. The comment field beSins with a semicolon CM;U). 

In both formats the mnemonics for the machine instruc
tion opcodes are the same, which are referred to as 
INTEL MNEMONICS. 

On power-uP, DISKATE will reco~nize the Processor 
Technolo~~ format unless YOU have customized YOlJr system 
so that it comes UP recosnizinS the Intel format. (The 
method for doins this is described in Part II.) You can 
chan~.~(·? th(~ f(l rITI.c;J·l:. fc) r the·? a~:;~;elTlb 1 (.? r I..I~:;' in~.:j I NTF ·rn r I nt(·~ I 
format~ and PROS for Processor TechnoloSY. These can 
either be siven from the terminal as cnmmands with 1"10 

ar~ument, nr as pseudo-ops in a source proSram. Thus a 
pro~ram can be a mosaic of se~ments in both formats. 

When the assembler be~ins Pass 1, it will be soins 
throuSh your source statements, countin~ where the b~tes 
nf object code will So but without actuallY puttin~ any
thinS anywhere. The assembler needs to know where the 
first machine instruction is to be located. In DISKATE 
this is handled by two internal 16 bit locations: the 
assembler PROGRAM COUNTER, which is denoted by &, and 
the assembler STORAGE COUNTER which is denoted by $. 
The proSram counter keeps track of the location of each 
ITI(~ch:i.nf.~ :i.nstrl..lct:i.on :i.n teT'ITIS of WI"IERE THE INSTF~UCTlnN 

WIll BE IN THE MEMORY WHEN EXECUTED. The stora~e coun
ter keeps track o~ WHERE EACH INSTRUCTION IS STORED IN 
THE MEMORY AS THE OUTPUT OF PASS 2 OF THE ASSEMBLER. 
The storaSe counter is not chan~ed durinS Pass 1, since 
no object code is ~enerated durin~ this pass. DISKATE 
needs an initial value for the pro~ram counter. You may 
want the de~al..llt value for & to be 0, but then aSain YOU 

·····79· .. · 

INTEL. 
FOI:~M,~T 

INTF 
PI:~ns 

CDMM(~NDS 

nF~ 
p~:,FI.IDnB 

BET 
Fnl:~MAT 

AS 
TNTFI..." 
PF~O • 
TECH. 
J:~ESPEC· .. · 
TTt.JELY 

GIVES 
PROGRAM 
CnUNTEF~ 

LOCATION 
OF 
INSTF~UC"·· 

TIONS 
WHEN 
EXECUTED 

$ 

GIVES 
STORAGE 
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may not. The value of & at power-up can be set by the 
customization procedure described in Part II. You can 
~ive it any value within the ranSe of 16 bits. You can 
also set its value usins the & command. This command is 
analoSous to the - command: it sets & to the value of 
the arSument. likewise, the $ command will set the 
storase counter to the value of its arsument. When YOlJ 

C~I..I~;;t,()m :i. ~~e D I SKATE ~:H)I..I must bc? su r(·:~ th(~·t, t,t·H? )~"(:)W(':H""'UF'" 

value for $ is the location of a place in memory where 
n b ... i (:.~ c ·t, c () 1:1 (.:.' C~ .::~ n ~5 a f (~~ 1 ~~ ~.:.~ (J " :i. n c a ~:; (o:.~ ~~ <:) U 'f" (1 T' ~.~f (.:.\ 'l', t Cl ~;; I!:~ t ~Ij. 

jrom within an assembler source proSram. 
Here is one way th~ I and $ can be used. Suppose 

~:lnu hav(~·~ (:~ ITI(:~ch :i. n(-:~ 1 an~:.fl..l';:J~.=i(o'!! }'!t Y'C)~.:.~ ralYI wh :i. ch ~:~C)u .... J :i. ~:;h t() 

LJSe in connection with editinS? but YOU don't want to 
commit yourself to where in the memory it will So. Now 
·:;I..1~·:'P(:)f:;(:~\ HOU h(~VE\ dnn(:,\ s()m(? w()rk (11"1 a ~:;(:)I..IT·ce f:i.l(o:·~, <~l"Id 

h,mvf.~ r:.1(·~~c i t:.i(?r.:i ~:~nl..l want t.h :1. ~:; f·., Y'09 T'{:~1l'I tC) t.')(·::o t:) T'OI .. I~.:.th·l·.. :1. n 'f" T'nm 
the disk and to reside 1024 bytes past the end of the 
~50U T'C~(-:~ .<~ T'(:·~(~ • F :i. T'~:; t ~.=i :i. v,~·~ the Cr.)ITIITI<:~nd: 

then assemble the proSram directly from disk. We'll see 
how to do this below. The method of not specifyinS 
initial values for & and $ within a source pro~ram but 
relyin~ on $ and & commands from the terminal can be 
used to Sreat advantaSe for flexibility as to where a 
pro~ram will So? hut it does have some risk. Assemblins 
t h (~~ ~.:, T' (;) ~,:i T' (:~ IT! (;~ n d f 0 T' ~.:.f f..~ t '1.', :i. n ~,:.f t 0 ~.:i :i. v (.:.~ t h (~.\ va 11..1 (~.~ ~;; f 0 T' & (:~ n l.'.1 

$ will deposit the code in the wronS place in memor~? 
which could lead to trouble. 

In m~ny casesv possibly in most cases, YOU will 
.'" (:~ 1"1 t t C) ~:; €-~ t t h I~:~ . :i. 1"1 :i. t :i. (:~ ]. va 11..1 (.~ ~i; 'f" (;) T' & <:~ n d ':I~ f T' c:> ITI w :i. t h :i. "'I 
the assembler source pro~ram+ There are three pseudo-
o}""~:; fc) r t.h :i.~; }~"U y'~·'n~:;(~·~. Th(~~ )·:'f..;(·:~udc)""o)·," AnF~G (fD T' A~;;~:~(·,:~mb 1 (-:~ Y" 

Ori~in) will set & to the value of the operandv while 
SORG (for Stora~e OriSin) will set $ to the value of the 
operand. It IS Important to ~emelT!ber that a SORG state-
11I(o:~nt DOES NOT TAKE EFFECT UNT I I... PABS 2 + Th(·:·~ ~;; t,C) T'(;~~.:.ff:·~ 

c' () U 1"1 t (.~ Y' i ~;; I (~.~ f t. c C) m f:, ]. (.:.~ t. (.:.~ 1 ~:~ un t n u c h (.:.~ d ('.1 1..1 r :i. n ~:.f P '::~ ~:; ~:; :I. (. 
Anf)th(:,.~r f''''::;f!!UdO"nOP th(~'l'.. aff(·~ets t.')c)·l·,h & <:~ni.'.i ~I) :j.~:; (JF~G. 

The value of separatinS the function of & and $ is that 
it allows YOU to assemble proSrams which will execute 
from a place in the memory currently nccupied by some
thin~ else in the DISKATE environment. In such a case 
~c)u want the object code to be stored in a different 
place from the place where it will So when the proSram 
is run. Here YOU will need separate AORG and SORG 
statements. H(1weverv in many cases yOU will be able to 
assemble a pro~ram directly into place. This will have ( 
the advanta~e that you can besin debuSsin~ immediately 
after assembly, while the symbol table is still in the 

C(JUNTFr~ 

I ... (] CAT I () N 
WHERE 
INB:rF~UC·,,· 

TIONB 
ARE 
STOI:~FD 

BY 
PASS 2 

& 
CDMMAND 

SET~:) & 
TO 
AF~GLI~1ENT 

~) 
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SETS ~I~ 

Tn 
r.,!=~GUMFNT 

f~ClI:~G 

PSEUDO 

SETB & 
TO 
npFI:~ANn v 

SOF~G 

SETS ~I) 

TO 
ClPEJ:~ANn 



DISKATE User's Manual -81-

If. e IT. () l' ~I + In t. h :i. ~;; t. ~:I.~·' ~:.~ (:)·r ~:; :i. t I~.I (~t ion H (:) u w ill .~., T' (:) ~:.l (!~ b 1 ~:I 0 F~ G 
I", (:~ ,.', t t () 1..15 E~ 1:. h (~~ (] r~ G s '1:. (:~ ·t·, (~ IT. f.~ n ·t, + T h (.:.~ 0 F~ (3 ~:; ·t, <3 t (-:~ m (.? n ·t, T' (~ ~;; (~ ·t, ~:; 
both & and $ bH t.he follDwin~ rule: SETS 8: 

1. & is reset from the value it had before the ORG¥ 
which we'll call old&¥ to t.he value of the operand 
of the ORG st.atementv which we'll call new&. 

2+ $ is reset to $ + new& - oldl. 

In other words9 first & is reset to the operand of the 
nF~G st(;~t(·,:~mE~n't,v (:~l"Id then ~. :i.~:; T'eset BY THE BAME I:~EJ...ATIVF 

AMOUNT AB 8: WAB. rh:t.~:; IT.f.o~(:~n~; th(:~'t .. (;~ ~:;(]urcl!:~ .~·''('o~.:J'('aIT' (Jnl'::1 
needs to have one instance of a separate AORG and SORG 
at the besinnins -- after that ORG will maintain the 
proper offset between 8: and $, that was established with 
thf.·~ AOI:;:G r:~nd SnF~G. H(:)w(·?Vf.·~ r " :i. f HOU ~.~C) e)n t·o (:l~:;~;;(~·~IT'~:.ll f.~ a 
new proSram with a different offset between the initial 
value of I and the initial value of $¥ YOU maH have to 
first reset & and $ from the terminal. 

Operands of assembler statements can be labels" and 
can include arithmetic operations +v -II *" and / provi
ded the expression can be siven a value at the time the 
<:~~:;~;(·?ITlb:r.(·?T' (o,:~n(~<:)Unt('?T'~:; it.,. You can (:~lso U~;(·,:~ DIBKATE 
~:;'~:IITlf:)r.) l~; ~;.uch ~:l~:; <S> ¥ <T> II ~I; 9 &" (·':~tc". II ~:Ju1', ~:Ic)1..I c(;~n' 1', u~;c-:~ 

complex ar~uments involvinS matchinS of the kind we saw 
in section 1+ The pseudo-op EQU (for EQUate) can be 
1..I~;(~r..i ·t/D as~; :i. ~~I"I the V<:J lue (J·r <~n f.·~Nr·" r(o~~;~:; :i. (In teJ <:~ 1 <~~:Je 1 ". 
If an Eau statement has a label¥ t.housh¥ that label had 
better not appear in the operand. Thus!' if ~ou had a 
table ~nd wanted to set a label eGual to the :r.en~th of 
the table" HOU could have: 

TABI ... E + + + 

". 

• 
TBI ... END EQU & 

+ 

• 
+ 

TBJ...LEN EQU TBJ...END-TABLE 

but ~ou can't have: 

TABLE EQU TBLEND-TABLE 

Al~:;.o, ~:lOU cmnl"lc)t, ~.~:i.ve a l<:~b({~l a valu(o:~ wl.t,h an ECJU mc)rc·? 
than once. In any assembly¥ labels mre defined once and 

TO 
npFF.~AND 

AND 
CHANGES 
~~ BY 
THE' BAMF 
f~MnUNT 

AS & I.AlAS 
CH~,NGED 

PSEUDO 
E(~U 

ABBIGNB 
L.ABEI... 
THE 
VALUE 
OF THE 
npEI:~AND 

then retain that value throu.hout the duration of the FOR 
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assembly processv unlike variables that may be chan~ed 
at any time. Howeverv YOU CAN attatch several labels to 
the same location in a pro~ram. For instance, if YOU 
had a label called DATA to indicate the be~innin~ of a 
data sectionv and TABLE was to be the first label in 
this sectionv both DATA and TABLE should label the same 
place. This can be accomplished by ~ivin~ an assembler 
statement with the label DATA as THE ONLY FIELD PRESENT. 
In Intel format this miSht look like: 

'[I~,TA : 
TI~HL.F : 

~1 D ~;; t C) f t h f..~ C) t h ~~ r r:, 5 (~~ I. J d n .... (] F' ~:; :i. nth f~ D I B I{ ATE i.;~ ~;; s (.~ m .... 
bIer are standard for most assemblers. To define con
~;~ tan .( ... ~:; ~:~ C) 1..1 C (:~ n I.J ~:; (.:~ t h (.:.~ r·" ~:; (o:~ U 1'.'.1 0 .... 0 }':, ~!; D B v f () 1" n (.:.~ f :i. n (~.~ B ~:~ t~ i:~'~ v 
and DW for Define Word. DB creates a one-byte constant 
',.I :i. t h t h (.:~ v .:~ 11..1 (.:.~ 0 f the n f:, (-:." ran d v .;~ n (:.1 D W (~ Y' f..~ <;~ t (.:-~ ~:; i.;~ :1. 6 .. ~ J:.' :i. t 
CDn~:; tan":.. w :i. th ·1 .... he·'!! v<:~ I U(~~ of t.h(·~ n}··.,(~·~ r(:~ni.'.i • I 1"1 (;~C'lc1 'i. t :i. c)n to 
numerical expressionsv YOU can also enclns~ an ASCII 
character in sin~le Quote marks. Thus to define a 
one-byte constant with the label STAR which is an ASCII 
asteriskv in Intel format ynl..l could ~ive the statement: 

Operands such as '*' can also be used with the EQU pseu-
r..1 0 (:~ n (:.1 m .ell c h :i. n (~.~ i n ~;; t Y' 1..1 e t :i. (] n~; • DIS I{ ATE I"., :i. ],:1. <~ I ~:; C) <;~ 1 :I. (] W 

~:I nut C) 1..1 5 (.:.~ mul t :i. }':, I (~.~ n f:' (~.~ Y' (:~ 1"1 d ~; f C) T' a II Boy' n w v ~:; (.:~ f:' ~;~ Y' (:J t (.:.~ d 
nl"l 1 ~:~ b ~:~ COmlY, a ~:; • T h 1..1 ~;; t () ('.1 (.~ f :i. 1"1 ~:.~ t h r (.~ (-:~ (~ C) 1"1 ~:; (~.~ (:~ l..I·l· .. :i. v (.:.~ t:.l ~:~ t .. ~:.~ s 
of O'S YOU could use: 

DB 090,,0 

To define a blnck of stnra~e where YOU don't need 
to ~ive the bhltes in the block an initial value YOU can 
use the pseudo DS" for Define Stora~e~ It will advance 
& and • by the value nf the operand9 creatin~ the area 
as a block nf free stora~e. For instance9 to define a 
block called BUFFER 80 bytes lon~v in Processor Tech
ne) 1 ()~.~~~ f() rITI(:~t ~:~()U c()ul d u~:;(:,:~ th(·:~ ~:; t(~'l',I::·~IYI(-?nt : 

BUFFEF~ DS SO 

In addition DISKATE has a statement for definin~ a 
field of ASCII constants which is not standard. The 
pseudo ASC will define the strin~ of bhltes ~iven by the 
operand. T~e strin~ is NOT delimited by Buotesv but by 
blanks. The strins may also be terminated bhl the 
carria~e return at the· end of the statement line. For 
instancev to define a constant which is the ASCII strinm 
'ERROR' yOU could use the statement: 

· .. ·B~~~·· 
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n I Sf'\' ATE IJ<;I.·~ r ' <; M;~nu.;~ 1 

T h r.,:. rea r (::a '1.', ,,., 0 ~:; },:, F! C~ i i.lll r 1 .. 11 Co:'~; .~, 0 k. f..~ f.~ pin m :i. n d w :i. t h ABC. 
First, if mnemonic ABC is suffixed immediatel~ (no 
intervenin~ blank.) with a non-alphanumeric character~ 
t.hf:~n ANY PLACE THAT CHA!=~ACTEI:~ APPEAI:~S IN THE ()PFI:~AND IT 
1411...1... BE I:~EPI ... ACED BY A BLANK TN THE STI:~ING CONSTANT 
GENFI:~ATED • Thl..l~; t,hc·? ~l; tati::·~ITI(·:·~n'l', : 

f~BC:It. A:U:H:If:C 

ripfines a ~ byte ~onstant whose value is the strin~: 

B (.~.~ con i'.i!' t h (.y! c h;,3 l' (;~ c tel' ",,, II ( h e ?~ 5 E) WILl... N [) T BE (3 ENE I~ ATE D 
into the strin~ constant but WILL CAUSE THE HIGH ORDER 
BIT OF THE PREVIOUS BYTE TO BE SET. This can be used to 
define a symbol table in the same format DISKATE uses 
for the symbol table it ~enerates itself. For instance!' 
to define a short symbol table called SHORTBL with 
entries for pro~ram labels ALHPA, BETA!' and GAMMA in 
Int(·:·~l form<3t ~~r.)u c(Jl..Ild 1..I~;(.y! thf.o~ ~:;tat(~·~m(~·~l"It~:;: 

SHORTBL: ASC ALPHA~ 
DI,J ALPHA 
ASC BETA'" 
DW BETA 
ASC GAMMA'" 
DIAl GAMMA 
DB 0 . 

There is a special pseudo!' IF!' which allows for 
conditional assembly. The form of the IF statement!' not 
countin~ the label field!' is: 

The operand thus consists of 
comma between BUT NO BLANKS. 
terminate the operand field.) 

expression and label with ill 

(A blank would prematurel~ 
DISKATE evaluates the 

expression!' and if it is not 0, the assembl~ continues 
as it normall~ would. However, IF THE EXPRESSION HAS 
THE VALUE Ov THEN THE ASSEMBLY SKIPS AHEAD TO THE 
STATEMENT WITH LABEl... 1 <3b(·? 1 • You can 1..I~:;e th :i. s to h(~v(~~ 
several variants of an assembler pro~ram that share most 
of their code+ Note: If the expression part of the 
operand of an IF statemeMt includes a variable not ~et 
definedv the assembler will ~enerate an error (code Av 
see below) for th~ statement whose label field is the 
label part of the operand of the IF statement. 

npFI:~ANn 
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Last, approprlately, is the pseudo-op END, which is 
used to terminate an assembly. The END pseudo is not 
really necessary, since the 0 at the end o~ the last 
file in an assembly will also work to terminate the 
assembly. One use for the END pseudo is i~ YOU should 
want to incorporate an assembly source proSram and one 
or more edit macros into the same ~ile+ 

Now 1 f'!!t'~:; 'f"ncur..; on how tC) :i.nvok.(·;:o c1nci I .. I~;(·:~ thf~ a~;;~;;(':~ITI"" 

bIer. A stronS advantase o~ DISKATE over many other 
assemblers is that the two passes o~ the assembler may 
be invoked separately. There are three pertinent assem
bler commands in DISKATE. The A command, ~or Assembley 
will invoke both passes o~ the assembler, while the A1 
command will invoke only Pass 1 and the A2 will invoke 
only Pass 2. There are two ways ~or Sivins arsuments 
~or the various A commands. IF NO ARGUMENT IS GIVEN, 
THEN THE AF<GUMENT IS THE CUI:::I:::ENT FILE. Th0~ C~OIYIITI(:~nr:.i A 
~3 11 J:.l ~:~ :i. t, ~;; f~ 1 f w :i. 1 I ~;; imp I ~:~ (~ ~:; ~; (.:.~ m b I (';:0 t h f..~ cur r (~.~ n t f :i. 1 (~~ • n n 
the::! f.)th(~~ r h~snd II ~:~ol..l c.;;~n ~:;Ut~"F' 1 ~:~ .;:~~;; (~n a r~.:.~ulTI(·~nt A I ... I ST OF 
FILE NAMES SEPARATED BY BLANKS. When Sive~ such a list, 
the assembler will assemble the proSram 10Sically eQui
valent to the concatenation of the files siven in the 
list, thoush the ~iles are not actuallY concatenated. 
The files in the list can be pieces of one larse pro
~ram, or separate subroutines. When a list o~ files is 
Siven as the ar~ument, the source area is left entirely 
~ree ~or other use. The ~iles are processed throush a 
~; J':' (-:~ c :i . .C:~ I d :i. ~;; k b 1..1 f f (.~ r w :i. t, h :i. nth f:~ :i. n t €.~ T' n.;~ :I. a r (::! (:~ C) C C 1..1 }~, :i. (-:) ..... i b ~:I 
DISKATE+ (In Part IT we'll discuss where this buffer 
is.) The ~ile list can be siven to any of the assembler 
commands, A, A1, or A2. You can also include in a file 
list the symbol @ in place of a ~ile name. When the 
assembler encounters this it will execute a PAUSE com
mand, and YOU can use this pause to chan.e diskettes in 
case a source proSrsm is too Ions to fit on one disk-
(.:.~ t. t .. (.:.~ • 

Unt :i. 1 HOU <:~ Y'(~~ U~;;(·:·~i.'.i. tn the::! <~f:;f:;emb 1 (-:~ T' , BEF(]I:~E ~':.f :i. v :i. n~.:.t 
a command to invoke the assembler YOU shoLJld make sure 
YOU have taken care of the ~ollowin~ points: 

1. Check to make sure & and S will be set properly, 
either from the terminal, or preferably from 
within the source code by ORG or AORG and SORG. 

2. If this is not the first assembly durinS the rl..lnp 
YOU will have to Sive a Z or Z> command to prevent 
labels from beins doubly defined. 

3. Make sure there will be enou.h room in the memory 
for the shlmbol table. 

If YOU are assemblins ~rom disk there is a simple 

·-84 .... 
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CAUSES 
PAUSE 

BnF~G 
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method for allocatin~ memor~+ This method is used in 
'!;;C)u Y'ee fo" r(:)~ rams SU}··:.oF':/' :i. (O~I.'.i w:i."l".h D I SI<ATE" (:~nt:.i <llt f :i. T'~; t 
s:i. ~.~h"l". m(:~~:~ ~:;f.o~(o~m cr.)nfl..l~; :i. n~.:.~!1 ~;(:) lA$('~ III :I. (:)f.)k ;~-t, :i. t .::~<:~ T'(·::-f' .. ll1 ~~ 
to s@e why it works+ When ass@mblin~ by .ivin~ a list 
of disk files" there is no need for a source area at 
all. Howev@r" YOU will need: i. room for the symbol 
'I,-,ab I (~" ;:~nd 2.. T'<:lOm f(:> T' ·t,h(~ nJ:),j(~~ct cn ..... i(·? How de) ':lOU 
alloca"l".@ this division? One method is to let the assem
bl@r do it for YOU b~ ~ivinS the followinS pseudo-op in 
':~nuY' ~;(:)urc(,~ prC)~.=:tY'(~ITI: 

SClI:~G T / '+ :1. () 

Th i ~;; (:) t.(:~t(·:·~lTtent.. sa~:~~; tn }':,u'l'.. th(·:·~ nJ·) . ...i(·:·~ct CO('.if~ :I. () t:.1Ht(~~\~;; }':'a<;;t, 

th(·:~ (~·~nd (Jf thf~ ~;~:~mbc) I tab:/. (.:~ .. (Th(~·\:I. 0 b\!~t(·:·~ cl..I~;h :i. eln :i. ~:; 
,j 1..1 i:; t to f·:.o l<.~~:~ :i. t ~;af(·:·~ .. ) Bu"' .. " a~:; HOU T' }':, T·O~.~ r';~ITI t ~:; <~~;;~;(·:·~m"

bled" durinS Pass 1 the size pf the symbol table is 
expanded considerablH+ How does this statement not 
result in havins the s~mbo:/. table clobber the besinnin~ 
() f t. h (.~ n t:.l.j (~ c t C C) ci (.:.~ .r:~~:; ITIO T' (.:.~ and m C) Y' e ~:; ~:llYl t:.\ 0 I ~:; a T' (,:.~ d f.~ fin (~~ d '1) 
The answer comes from an understandin~ of the separation 
of fl..lnct :i. on 0'(-' t.he twn P(;~~5sei:; c)f th(·:~ {;~~;f:;(·:~ITlb:l. e T' ~ A], 1 
sHmbols are defined durins Pass :I." but no cod@ is ~@ner
ated and the stora~e counter is not chansed. The SORG 
statement DOES NOT TAKE EFFECT UNTIL PASS 2~ Thus by 
this time the symbol table has been completelY compiled" 
so the object code can safel~ be placed Just be~ond it~ 
If ~ou use this method" thoush, ~ou must save the obJ@ct 
code on disk befnre soin~ on to assemble somethinS @lse~ 
A subseBuent assembly definitel~ will cause the symbnl 
table tn be.in overwritin~ the area of object cod@ for 
the first assembly. 

There are a number of commands which are related to 
the proc@ss of assemblinS. Normally the assembler will 
produce a listinS on your terminal of the source and 
object codes durin~ Pass 2. In many cases? however" you 
will want to assemble a prn~ram without producins the 
listins. This is accomplished usinS the Q command" Q 
fe:) T' (11..1 :i. (o:~t. Th(~ Q c()mmand" wh :i. ch t(~kf.·~~:; n() {~T'gUm(~nt" w :i.11 
cause the assembler to henceforth refrain from prC)ducin~ 
a listinS durin~ Pass 2. Howeverv durinS both passes" 
if the assembler was ~iven a file list for its arSument" 
it will print on the terminal the name of the file 
currently beinS prncessed. Assembler error messaSes are 
always printed out reSardless of any Q command. The 
assembler will also print the value of & in the current 
base on encounterinS a pseudo INTE or PROS. To cause 
the assembler to resume printins listinSs, sive the J 
command, J for Jabber, also takins no ar.ument. 

When listinss are printed durinS Pass2!1 the source 
code is printed with a "tab" settins for: 

T"'+:I,O 

PUTB 
OB.JEeT 
C[)DF.~ 

,JUST 
BEYOND 
<T> 

n 
COMMAND 

CAUSEB 
ASSEM"" 
BI...EI:~ TO 
OUIT 
r1AKING 
LISTINGS 
nI.JI:~:r NG 
PASS :I.; 

,.1 
COMMAND 

CAUSES 
L.ISTINGS 
TO 
RESUME 

TAB 
COMMAND 

WITH NO 
AI~GUt1ENT 
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1. The label field 
2. The opcode field 
3. The operand field 
4. The comment field 

I... :i. n (.:~ 1"1 UI'fl t.\ (.:.~ 'I' ~:; w :i. 11 b co? t~ l' :i. n t (.:~ t.:I <~ ·l·.. '1.', h e b (~.~ ~.~ :i. n f" :i. n ~.:.~ n f the 
field for each source statement. The normal tab 
settin~s for these four fields are? repectivelyy 8 15 20 
29. In additiony the entire source code field is offset 
with respect to the left mar~in, to allow room for the 
. nt:),.;C-:·:'ct. cod p + Th :i. ~:; C)ff~:; (~·~·t :i. ~:; no Y'IYla 11 ~~ 2 :1. '> Th(~·~~;;(~·~ va 1 U(·:·~s 
r~n be chan~ed by ~ivin~ the TAB command. If the TAB 
command is ~iven with no ar~umpnty the current tab 
settin~s will be printed on the terminalv first the four 
settin~s for the four fields abcvev and last the source 
code offset. To chan~e the settin~s? ~ive the TAB 
command with an ar~ument consistin~ of a list of numbers 
separated by blanks, the order of the numbers aSain 
bein~ the four fields above and lastly the cffset~ Note 
that the tab stops for the four fields are 'each WITH 
RESPECT TO THE MARGIN + THE SOURCE CODE OFFSET and not 
with respect to the previous tab stoP. In the list of 
numbers ~iven as ar~l..Iment to a TAB command, the five 
nl..lmr..le r'!:; niO?f~d ,.·'iJt (~11 l:.\(·~ ~ :i. v(~n • An~:~ th(:~t (:J r(-:.~ <:)IY, :i. t t(.:~t.·.i 

will keep their old value. 
I n (~.~ (i it :i. n ~.=i ·a~:;~:; (·~mt:.\ 1 f..~ Y' ~:;()U rc(·~ f:' Y'n~.:.f l' c~IY,f:; v Hc) 1..1 I'll ,m ~:~ w<:~nt 

t. 0 II.. (~ ~~ t-:, -t:. h (.~ ~:; n 1..1 Y' C (o? C <:) d (.:.~ :i. n a ~:; c 0 1'1, F" 'I' (.;.~ ~; ~:; (.:~ t:.1 ·a f (:) Y' IYI (~ ~;~ 

pos$ible, to save storaSe. (Note that the Intel format 
:i. sus 1..1 <:~ 11 ~:~ I'll 0 l' efT' 1..1 ~.=! (~ 1 w :i. t h ~5 tOY' (:~ ~:.f (.;.~ t h <:~ nth f..~ P l' n e (.:-~ ~:; ~:; <:) Y' 
Technoloshl format~ since YOU don't need to be~in a line 
which has no label with a blank.) DISKATE provides an 
editi~S command which will print an interval in the same 
fnrmat as that used by the assemb1er~ except there is no 
object code present~ 50 that the tab stops are relative 
tn the left hand marsin rather than the source code 
o~~set. The line numbers will also be printed. This is 
the P command~ which takes as ar~ument an~ nf the kinds 
of intervals discussed above. The P command will forma~ 
the printout in whichever of the Intel or Processor 
TechnoloSY formats is current. If the source code 
cnntains INTE or PROS pseudosv these will NOT cause the 
P command to chan~e fnrmats. Thus the ar~ument of the P 
command should not specifhl an interval that includes 
cnde with both formats. The P command WILL resp<:)nd to 
INTE or PROS commands ~iven from the terminal~ 50 if the 
format is wronS one of these commands can be used to 
ch<:~nSf.·~ it,. 

The P command can alsn be used with ordinarhl text to 
obtain line numbers, fo~ referencin~ with arSuments like 
n ,,, t:)u·t, t,h(o? 1 :i. n(·~~5 w:i. 11. (~(JIYI('~ C)l..It :I. (:)<:)1.-:. :i. n~.=i T'<~the Y' f,"(,:~cl..Il :i . .;~ l' y 

since they will be formatted as if thehl were assembler 
~;C:)I..I Y'C(~·~ ~:; t(:~t(~IYler,ts • 

.... B6 .. ,· 
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There are several ERROR'CODES that the assembler 
will ~enerate if it finds somethin~ wrDn~ in your sourc~ 
code. If an A, A1, or A2 command results in assembler 
errors, the messa~e: 

ASSEMBLY ERRORS? 

will be printed on the terminal when execution of the 
command is finished, and if the command was part of a 
lar~er command strin~, such as a macro or multiple
~ommand command line, the command strin~ will abort in 
the same wa~ as for any other DISKATE error. The 
meanin~ of the error codes is as follows: 

A Ar~ument Error. The operand field is invalid for the 
~iven opcode. This will also occur at a statement 
Ibl after an IF pseudo of the form IF expressicn,lbl 
if the expression refers to an undefined variable. 
The A code usually occurs onlw ·in Pass 2, thou~h an 
invalid EQU operand, for instancey will cause it to 
OCCUT' :i.n P.;:~~:;~:; :I.. 

M M :i. ~:; s :i. n <:.~ I... .e:~ b (~~ 1 .. An E (~U s t.ell t f:~ IT, I!:~ n t n C~ C 1..1 r f:; w :i. -1:, h n 1..1 t (!~ 

label. Printed durin~ both passes. 

n D (J u J:.l 1 ~:l n (~.~ f :i. n (.~ d I... (iJ b (~.~]. • A:I. .;;~ t:) C;~ :I. :i. ~:; ~.~ :i. \) (~n w h (~.~ T' (.~ "t, h (.:~ 
label is identical to a symbol already defined. 
Fai]'in~ to ~ive a Z or Z> command after a previous 
as~:;eIT,b]' y w:i. 11 1..I~;u.;~ 11 ~~~ ~.=i(-:~n(-:~ T'~~t(~~ (:~u :i. tf:~ .ill f(·:·~t-.., nf ·1:,hf::O~:;f.·~. 

I... 1....;:lJ:.l(~ 1 E r T'C) r .. Th(·~ f :i. rs t ch.e:~ T'(3ctf.~ T' :i. n (:~ 1 ab(~~:I. f :i. f~ 1 (:.1 :i. ~i; 
not an upper-case letter of the alphabet. When this 
occurs, 3 NOPs will be ~enerated in place of the 
statement. This error can occur especially in 
P T' (:) C f..~~; ~; () Y' Tee h n () 1 (J ~~ H f C) r IT, (:~ -t, :i. f t h (~~ T' ear e €~ N t T' (:~ 1", f:~ n 1..1 ~:; 

cha r·(i~ct.e rs in th(·:~~:;nl..l rc:~(·!.' (~odc;~. 

o Opcode Error. The opcnde field is not a proper np
code or pseudo-oPt 3 NOPs will be S@nerated in place 
of the statement. 

To conclude this section, let's look at a simple 
example of an assembler pro~ram'which performs a useful 
functi.on. Wf~'V(~ (~IT'~~(~d~~ S(-:~f.~n 1:.h<~1-.. DISKATE ~:;~:lmbc)l t(~bl€~5 

are kept in a fnrmat consistins of: (1) the characters 
of the s~mbnl, with the last character havin~ the hi~h
order bit set; followed b~ (2) a 16-bit number ~ivin~ 
the value of the swmbol; (3) wi.th a 0 at the end of the 
table. It would be useful to have a simple pro~ram 
which will print out a symbol table. The example below 
will print on the terminal the entire current symbol 

.. " B 7 .... 

ASSEMBLY 
ERRORS 
TEf~M:r:N"" 
ATE A 
CnM~ANn 
STF~ING 

FI:~F~nF~ 

CDDES 
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t~ble (T>. Because the pro~ram uses DISKATE's own 
i ntf~ T'I",a 1 ~':I l' i nt ,'out i n('!1~:;!' (:~ 11 of thf? Uf..;ua 1· cr.)I",vent :i. (ll"'~:;' 
regardin~ the panic state!' current base etc. applw 
preciselw as if this were a normal DISKATE command. 

Some comments about the pro~ram. First, it is 
~uite elementarY, doin~ onlw the minimal in the way of 
formattin~ the output, and the symbol table is not 
sorted. The symbol is printed, then two spaces!' then 
thf.·~ v(:~ 1 u(~ of th(-:~ ~:;~:~mbo 1 :i. n the·? CI..I l' r(·~nt b(:~~:;(·? Y (:)1..1 C~C)I..\ 1 c1 
make it a bit more ele~ant by havin~ the symbol printed 
6ut in a ~iven column. There are three labels not 
defined within the pro~ram. These are OUT!' which prints 
one character on the terminal!' PHLSB, which prints on 
the terminal in the current base the value in the HL 
re~ister pair!' and SYMTB which is the address of the 
pointer to the be~innin~ of the symbol table. Where did 
the addresses come from for these three labels? This 
C~I..I(o:~~:;t:i.(:)'''' :i.~:; di~;;cu~;~:;f.·~t.·.1 theJT'(:)u~':.~hl~:~ :;.1"1 P;':~T't II!' t".ll..lt 'l',(:) . ..;um .. ·., 
the ~un a little bit!l your version of DISKATE is provi
ded with a file called ATETBL. This file i~ an abbrevi
ated version of the symbol table for an 'assemblY of 
DISKATE!' and a complete list of all the symbols in it 
and their meanin~ can be found in Part III. This table 
provides the addresses for a number of inter~al DISKATE 
routines and re~isters. As mentioned above!l the table 
can be made into the current symbol table by the 
COITIIT,(:~ni.j~:; : 

I ... ATETBL. <T> 
KEEP::::O 

Then io zero all of the new symbols defined dl..lrin~ the 
assembly of this pro~ram, the command Z>KEEP can be 
~iven. The addresses for OUT and PHL.SB have come from 
this table. It should be emphatically emphasized that 
in the listin~ below!' these addresses refer to the 
correspondin~ locations,ONLY IN THE VERSION OF DISKATE 
CURRENTLY BEING USED BY THE AUTHOR OF THIS MANUAL. IN 
YOUR VERSION THEY WILL ALMOST CERTAINLY NOT I~E THOBE 
SHOWN IN THE LISTING!! In no case should ~ou tak~ 
addresses for OUT and PHI...BB by readin~ them off from the 
ob.j(~c·t, cc)df~ (If -t,h:i.~; l:i.~:;t:i.r'I~.;1. All (If th:i~:; :i.s; 1TI(:)T'f.~ fl..lll~:~ 

discussed in Part II. 
The pro~rarn is set to be executed from location 

7FOOH. By storin~ the object code in a file called 
PRNTSYM, the s~rnbol table can be printed by .ivin. the 
1:1 I SKATE CC)lTIlTIc31""1i.:i: 

GO PI~NTSYM 

which will load the object cede, and then execute the 
e~uivalent to the command X(R>. The RET at the end of 

.... BB .... 



DISKATE User's Manual ·-89···· 

the program will return cont~ol to DISKATE~ After the 
assemblhl, the object code can be stored bhl the command: 

S PRNTSYM PRNTSYM •• SYMEND 

Notice that in this commandv the first time PRNTSYM is 
used it is a file name, and the second time it is used 
it is a shlmbol in the s~mbol table~ There is no 
ambi~uity herev but if ~ou find it confusin~ YOU can use 
a different name for the file containin~ the pro~ram and 
an assembler latlel for the prD~ram itself~ 

Here is the listin~ of the proSrsm" exactlY as Sen
~rated by the assembler. The source code was assembled 
directly from the disk file PRNTSYMSv and the tab set
tinss were adjusted by chan~in~ the last settin~, i~e~ 
the source code offset, to l5~ 

>A PF~NTBYMS 

PF~NTSYMS 

PI:~NTSYMB 

7FOO 

7FOO ~?A !7jB 

7FO:'5 '7E 
7F04 If7 
7F()~:; CA :38 

'7FOB 7E 
7F09 4'7 
7FOA E6 80 

7FOC C2 :1.7 
:7FOF 78 
7F:I.O CD ~~B 
7F:I.:3 :~~:3 

7F:l.4 C:3 08 

"7F1.7 '78 
'7F:l.8 E6 7F 
·7F:I.A CD :38 
7FlD :3E ::.~O 

7FlF CD :'58 
7F:~~2 en ~38 

:I. 
"J ., ... 
::~ 

4 
!::i 
6 
"7 
8 

4'::-d 9 
:to 
:I. :1. 
:I. ~? 

7F :1.3 
:1.4 
:I. !:.:; 
:1.6 
:1.7 
tB 

'7F :1. (j.> 

::!.O 
3~:; 2:1. 

22 
7F 2:3 

:~~4 
'J t::-",' ... .1 

26 
27 

:35 28 
2<j.> 

:.3~5 ~5() 

:3!7i ~5 :1. 

INTE 

c)1~G '7FOOH 

Pf~NTSYM : I ... HI ... n SYMTH 

SYMBEGINt MDV A,M 
(]r~A A 
• .JZ SYMEND 

SYMI...OOP: MOV AvM 
M()V B,A 
ANI BOH 

• .JNl ENIH~YM 
M(JV A"B 
CALI... OUT 
INX H 
.JMP SYMI...DOP 

ENDSYM: M(JV A,E 
ANI oolFH 
CALI... OUT 
MVr A, , , 
CAl ... I ... OUT 
CALL. OUT 

; 
; 
; 
; 
; 

.... , 
A , 
; 
; 
; 
; 
A , 
; 
; 
; 
; 
; 
; 
.. , 
; 
A , 
A 

" ; 
; 
; 
; 
; 
; 
; 

PI:~()Gr';:AM Tn PF~ TNT 
SYMBOL TABLE 

SET po:r NTEF~ 

GET BYMBDI ... 
SET FL.AGS 
(~UIT IF 0 

GET SYMBDI... I ... ETTFI:~ 
SAVE COpy 
CHECK HIGH 
OF~[JER BIT 
.JUMP I F ON 
F~ESTOF~E I ... ETTEI~ 
PI:;: I NT I...ETTEF~ 

INCREMENT POINTER 
GET NEXT I."ETTI::'F~ 

F~E8TOF~E I...FTTEF~ 

STF~:rF' OFF BIT 
PRINT OUT LETTER 
PF~ I NT (JUT A 
~~PACE 
AND ANOTHER 
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:7F:~~~:~ ~?'3 3:~~ INX H ; I NCli:EMENT PDINTER 
7F::.~f.) !::iE ~'5:3 M(JV E,M L.(JW OF~l)EF~ 

:34 10 SYMBOl... VAL.UE: " 
'7F27 2:'~ ~3~:; INX H ; :t:NCI:~EMENT PO I Nl'IEI:~ 
'7F2B ~::i f.) :'56 M(JV [I,M ; HIGH ORnEF~ 

7F:~~9 :~~ :3 :37 INX H ; INCRf,:'MENT PO:rNTt:::I:~ 
'7F::.~A E!::i :38 PUBH H SAVE POINTEI:~ 

7F2B EH 39 XCHG HI ... CONTAINS 
4() ; SYMBOl ... VALUE 

7F:?C CD 1::.2 :'~4 4:1. CALI.... PHI ... SB PI:~IN'T' VAt .. UE 
·7F~.:.)F ;:~F on 42 MVT All :I.:'~ CAIi:r~ I AGE Ii:FTUI:~N 

7F3:1. CD 3B ~3~.:j 4:.'5 CAl ... I ... OUT PF~:rNT CI:~!JI...F 

7F~;4 E:I. 44 POP H ; I:~EBTDI:~E POINTEH 
'7F:'~~::j C~5 0:3 7F 4/::' . .JMP SYMBEGIN 10 'GET NEXT SYMBOl... .,J. \I 

46 
47 

'7F:'~B C<.i> 48 BYMF.:.Nn: I:~ET 
A 

F~ETUI=\!N TO DIBKATI::: \I 

4<.;> 
:::. 

N (J t :i. (:~ €~ t. h ~~ 'l", nIB I( ATE w :i. ], 1 9.e 1"1 (.:.~ r (~t (~~ 1 :i. I", (.~ nl,.lm t:) e r ~;; • 
The reason for Mavin9 line numbers is to correlate with 
the error messa~es. A line number MUST NOT be9in a line 
:i. 1"1 t h (~ 0 r :i. ~E :i. n <~ 1 (~s 5 e IT! b 1 f.-:O r s (;) 1,,1 r c e c (:) d (~ • :r f ~:, 0 1..1 W (3 '''I t to 
use line numbers for your own reference in the source 
code~ and the P command will not suffice, the line num
bers must be part of the comment field. The format in 
this example, of coursey is Intel. By way of contrast, 
here is how the ori~inal source code looks: 

JNTE 

; PROGRAM TO PRINT 
; SYMBOL TABLE 

()r~G 7F()()H 

PHNTSYM: LHLD SYMTB ; SET POINTER 
; 
BYMBEGIN: 
ORA A.; 
,.JZ SYMEND 

MOV A,M ; GET SYMBOL 
SET FI ... AGS 

OUIT IF () 

SYMLOOP: MOV A~M ; 
MOV B,A ; SAVE COPY 
ANI 80H ; CHECK HIGH 
; OIi:DER BIT 

GET SYMBOL LETTER 

JNZ ENDSYM ; JUMP IF ON 
MOV A,B 9 RESTORE LETTER 
CALI... OUT ; PF'~ I NT LETTER 
INX H ; INCREMENT POINTER 
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. .JMP SYMI...OOP GET NEXT LETtEF~ 
; .. , 
ENDSYM: MOV A,S ; RESTORE LETTER 
ANI 7FH ; STRIP OFF BIT 
CALI... OUT ; PRINT OUT LETTER 
MVI A," ; PRINT OUT A 
CALL OUT SPACE 
CALI... OUT ; AND AN{]THEI~ 

INX H ; INCREMENT POINTER 
rinv E , M ; LOW ORDEf'< 
!I SYMBOl... VALUE 
INX H INCREMENT POINTER 
MOV D,M HIGH ORDER 
INX H ; INCREMENT POINTER 
PUSH H ; SAVE PO I NTEI:~ 
XCHG HI... CONTAINS 
; SYMBOl ... VAI ... UE 
CALI... PHLSB ; PRINT VALUE 
MVI A,1.3 CARRIAGE RETURN 

,CALI... OUT ; PRINT CR,LF 
POP H RESTORE POINTER 
JMP SYMBEGIN GET NEXT SYMBOL 

SYMEND: RET ; RETURN TO DISKATE 

Obviously, the assembler listin_ is ~ar more intel
li_ible, whereas the compressed ~ormat of theori.inal 
source code ~sves on stars_e. The listin_ ~enerated bw 
the P 60mmand "is identical to that ~iven by the assem
bler, except that it includes no object code. (Of 
course it can happen that a line which is too lon_ in 
the assembler listin~ will not be in the P command list
in~.) One note. The pro~rsm assumes that the Processor 
Technolo~y ~ormat mi~ht be in force before it is assem
bled, so the INTE pseudo be.ins in column 2 to indicate 
an empty name field. I~ the Intel format is in force 
then the lack o~ a colon automaticallY indicates an 
empty name field. 

.... (~ 1. .... 
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1.5 InvokinS DISKATE 

In th i~; ~:;(~ct :i. (:)1"1 W(~~ w :i.1 1 d :i. ~:;CI..I~:;~:;' 't.h€~ v(~ r :i. (:)U~:) W(:~~:IS elf 
invokinS DISKATE, includins the power-up proc@dure+ It 
misht seem like a dir't.y trick to have put off 't.he power-
1..1 )',". f· .. T' (J C e d 1..1 l' f.~ 1..11'"1 t :i. 1 ~:; 0 1 (:~ t (~ i n i'. C) t h (\~ m (3 n 1..1 (3 l" b U ·t( "l:. h (~~ T' €.~ i ~:; 

a sood reason for it. When DISKATE initializes it 
:i. ~:;~:;I..I(·:~~:; :i. nt(~~ 1'1""1-1311 ~~ cC:)IT,m(3nd~:; th(:~t ';3 T'€·~ eH(l~ct 1 H 1 :i. k(~·~ ~:;(:)IT'f.·~ 
YOU miSh't. Sive yourself from the terminal, so it is 
'important to have an understandinS of how they work. 
First a word about how DISKATE is orSanized. DISKATE 
actuallY consists of two separate but linked proSrams: 
ATE and 10. ATE consists of every thinS but the 110 
T' C) 1..1 "I: .. i r, (.~~:;., (3 n d i~:; <:' (J IT, )':. :I. (.:~ tel ~:~ :i. 1"1 d (.~ }':. (~.~ ,.', t:.f (.~ 1"", t (l of' (:~ n ~:~ f., i:~ T' t :i. e 1 .. 1 .... 

1 (:~ T' :r: lOoT' d :i. ~:;k cnnf :i. ~.:.~I..I r(;~t :i. (:)n + IO CC)nti3 :i. '''I~:; th~~ I/O 
l' C) l..I·t·, :i. n (~~~:; , :i. 1". c 11..1 d :i. n ~':.t 1', h (.~, d :i. r:; k (·.i T' :i. v (-:~ T'r:;, (3 n (·.f (3 1 ~!; (:) C~ Q I",.~, i!t :i. n~;; 
a loader which loads ATE+ To brinS UP DISKATE, all YOU 
del is instruct your system to load and execute 10. If 
your disk will allow any proSram to be bQot~trapped, as 
does the Disk JockeH, HOU will probablH want it to boot
strap 10. This is the way DISKATE is provided+ If you 
are usinS the North Star disk then DISKATE can be 
brousht UP with the DOS command GO 10+ There is one 
ver~ important point here if YOU So to create another 
COpy of DISKATE on anDther disk. 10 ASSUMES THAT ATE IS 
THE SECOND ENTRY IN THE DIRECTORY. If YOU use DISKATE 
to create another cop~ elf itselfy YOU must make sure 
t hat t h :i, $ he;) 1 d s • 

When 10 has loaded ATE, it will transfer control to 
it+ Initialization then takes place+ This includes 
execuiin~ the command strinS: 

[),Z"y 

The last thin~ DISKATE does at power-up 1S 't.o 9Hecute 
't.he command: 

GD STAF~TUP 

STARTUP as provided is an ordinary source file. To S8e 
what it contains in your version, type O,L STARTUP,s++ 
The STARTUP file can be used to initialize your own 
variables which YOU want to have a value every time YOU 
use DISKATE. However, since the GO command will either 
land D a source file or L and X a non-source file, the 
STARTUP file can also be a machine lan~ua~e proSram. 
If YOU create a new COpy of DISKATE, YOU miSht happen 
to forset the STARTUP file+ This is not serious+ In 
this case DISKATE will· issue an error messaSe that it 
can't find STARTUP, and then take commands from the 
terminal as usual+ You can edit STARTUP Just as YOU 

TO 
P(]WFF~ UP 

1 ... nAD & 
EXECUTE 
IO 

VEF?s:rnN 
PF~OVIDFD 
HDDT"~ 

STRAPS 
TO 

ATE MUST 
E(E ~:.~ND 

ENTI:~Y IN 
D:t:F~EC"" 
Tnl:~Y 

ON 
POWEli·· .. UP 
COMMAND 
GO 
BTAF~TUP 

r;'XECUTED 

STAF~TUP 
PERF(:)F?MS 
USEF~ I S 
INITIAl ....... 
IZATION 

ENTF~Y 

PO:f,NT 
TO 
INITIAL .... 
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would any other file. 
Now suppose YOU want to leave DISKATE for another 

pro~ram, such as a DOS, which will be co-resident with 
DISKATE, and then return to DISKATE. What entry point 
should YOU use? There are two. If YOU ~ive an I 
command for the disk containin. DISKATE, the address for 
the file ATE will ~ive YOU the entry point which causes 
initialization. You can Jump to this address from a 
front panel, DOS, or a piece of software. To re-enter 
DISKATE without full initialization, the entry point 
RENT as ~iven in ATETBl can be used. To find out its 
va:l. Uf.~' ITlc)l..Int th(·? disk F' rov i ded and t..~:fPe th(~ c(:)mmanr:.i: 

L ATETBl (T),KEEP=O,?RENT 

In DISKATE release 1.0 this entry point is 12 bytes 
beyond the be~innin. of ATE, thou.h this mi~ht chanSe in 
the future. JumpinS to this entry point WILL initialize 
the stack, but will not chan~e the pointers to (8), (F) 
etc. In Part II we'll discuss how a machine lan~uaSe 
pro~ram can call DISKATE as a subroutine and have 
DISKATE return t,o it.. If YOU ,jUITIP to RENT in ~;u<:~h a 
situation, the stack in the pro~ram from which YOU Jump 
will be lost,. 

You mi~ht want to reload DISKATE from the disk, in 
case somethin~ se~ious has ~one wron~. 10 will write at 
memory locat,iorl 3 a ,jUtTIP t,o 10. Since 10 be~ins wi t,h 
the loader for ATE, YOU can reload DISKATE by Jumpin~ to 
memory location 3, so lon~ as the area of memory occu
pied by 10 is intact. To do this from within DISKATE, 
YOU can ~ive the command: 

X3 

In addition to these entry points, DISKATE provides 
some recursive features whereby it can be invoked from 
within DISKATE. These commands allow a macro to issue a 
prompt, accept a DISKATE command, and then resume. The 
command COM, for command, takes as ar~ument a strin~ 
enclosed in brackets. When this is executed, the 5trin~ 
is printed on the terminal as a prompt, and then the 
DISKATE prompt character will appear. You can then type 
in one ·command lineN, which may include a multi-line E 
command. When the command has been executed, execution 
of your macro will resume. Here's an example of how 
this can be used. Suppose in loadin~ files you want to 
have a way to prevent yourself from ~ivin~ an L command 
without first havin~ ~iven an 0 command. That way YOU 
will avoid clobberin~ the wron~ part of the memory. You 
can do this by havin~ the followin. macro tucked away in 
an out of the way place in the memory: 

·· .. 93·-

IZE IS 
LOAD 
ADDRESS 
OF ATE 

REENTV~Y 

POINT 
GIVEN BY 
SYMBOL 
Ii:ENT IN 
ATETF.c1... 

TO PI.rn:) 
JUMP TO 
LDAnER 
AT 
MEMORY 
LOCATION 
:3 

Tn 
RELOAD 
DISKATE 
,JUMP TO 
3 IF In 
INTACT 

COM 
COMMAND 

PRINTS 
STRING 
GIVEN AS 
ARGUMENT 
FOR A 
PF~OMPT , 
ACCEPTS 
ONE 
COMMAND 



The best way to invoke the macro is to set a variable 
eaual to the address of the macro, then ~ive the command 
D variable. Note that the macro can be loaded and the 
variable set to its location by the STARTUP file. In 
usin~ this method YOU must be very careful that the 
macro DOES NOT RESIDE IN THE SOURCE AREA, since the 0 
cOlYllTlan .... ,1 :j, n th(.~ lTIae rc:> C(:) 11 a~':Ises t,he ~;;ou rCi!:~ (~Y'(~m. 

Usin~ the COM command can be sli~htly tricky, since 
~;{nl.1 can (.!\(;~~;;. :i. 1 H ~.:.~(O~t confus(·?d ~3t: ... OU'l:, wh(·:~th(·:.~ T' ~:~ou i.;~ r(o? t(3ll{ .... 
in~ to the terminal at the "~round level" or via a COM 
f'OITIIYlan(·.1. I f ~:~()I..I ~.:.~ :i. v(o:~ .;;~n ESC t,C) 1:,hf.~ cc)mlTl~;~n ... i 1 il"I(~'~ t:.le :i. r-I~.~~ 

typed in response to a COM commmnd, DISKATE expects the 
line to be retyped. On receipt of the line, whatever 
process contained the COM command continues. ThlJS typ
in~ ESC to a command expected by the COM command DOES 
NOT return YOU to the ~round level. If YOU want to 
return to the ~round level when DISKATE expects a com
mand line for a COM command, YOU can ~ive the command 
F'~ENT, fo l' I~(~~(~~ntf~ Y' • Th :i. ~;; C()ITIITI(~n('.i },:,(.? rf(:) rITI~!; (;~ ,jUlY,},·., to 'l',h(·,:~ 

DISKATE reentrY location. The stack will be reinitial
ized, but all of your variables will keep their old 
v~31I..1f:~s + 

Note that the COM command will accept only a sin~le 
command, and then returns to the process that invoked 
it. There is a similar command, ATE, which when execu
ted CALLS DISKATE RECURSIVELY. The ATE command allows 
YOU to ~ive DISKATE any number of commands, preciselhl as 
if ~ou were talkin~ to the "~round level" DlSKATE~ An 
error will ~ause the error mes.aSe to be printed, but 
~:~C)U w:i.'ll NOT be Y'(~·l·,l..Irn~:~r..1 tc:) 'I:,he ~.~rol..lnd lev(·:~l. II"I~;;1.·,(O:.'<3d 
YOU will still be within the invokation of DISKATE which 
is a subprocess of whatever process contained the ATE 
command. Then when YOU ~ive the BYE command, DISKATE 
returns to the process that invoked the ATE command. As 
with COM, ATE takes as arSument a strin~ enclosed in 
brackets which it prints on the terminal as a prolTlPt. 
The ATE command can be used to create macros which han
dle various functions autommticall~, but where hlOU want 
to leave some Uholes" for doins work with an indefinite 
number of DISKATE commands yourself. Here's an example 
of how ~ou mi~ht use this. Consider the followin~ 
IT, (~c Y'O : 

R-l,~<F>:>+l,ATE[POINTER IS NOW AT END OF FIlE],S " +. 

Suppose YOU be~in your editin~ work by 10adin~ a file 
and then invokins this macro. The macro will make 
certain that YOU start.to work with the entry pointer at 
the end of thefile+ DISKATE will issue the prompt, and 
then YOU can ~ive any number of editin~ commands. Then, 

F~I:;:NT 

COMMAND 

,JUMP~:; TO 
I:~FFNTF~Y 

POINT 
( f~IF~nUND 
LEVEL) 
INITIAL. .. ·· 
I ZF~:) 
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ONI ... Y 
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COMMAND 

AS 
PF~OMPT 
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STI:~ING 

GIVEN AB 
A~~GUMENr , 

ACCEPTB 
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NUMHEI:~ 

OF 
COMMANDS 

I:~ETURNB 

'AI 1·-1 EN 
GIVEN: 

BYE 
COMMAND 



~ou .ive the BYE command to ~@sume with the macro. This 
will automaticall~ store the file on the disk, restore 
the entry pointer to the end of the file, and then issue 
the prompt and wait for more commands. As IonS as none 
of the editin. commands ~ou t~pe in response to the ATE 
command chan.es the latest file reference, this macro 
will allow YOU to do any editinS work YOU want, and will 
automaticallY handle storing the file on the disk and 
restorinS the entr~ pointer. If properlhl written, such 
macros can decrease the likelihood of catastrophic 
~rrors sisnificantly. 

One final point. Althoush this is discussed in 
detail in Part II, we must note that DISKATE can be 
called bhl other machine lan~ua~e pro.rams. In addition 
tot, h e ,j UITI ~":, to I D w Y~ :i: t t (~~ n <3 t. ITI f.~ IV, (:) r ~:~ ]. C) (~ a ~l~ :i. () n :3, (:~ ,j UIY, F' 

is written at location 0 to a special DISKATE entry 
pc):i.nt cal 1 (? ..... i ATECOMB. Th:i.~:; ~~ntrhl po:i.nt w:i.l1 causf.o~ 

D I SKATE to' bc~ c.;~ 11 f.o~d ~~~:; a ~:;'l..Ib Y'c:)I,.I't. :i. nf.~' w:i. t,h thf.o~ HI... 
resister pair pointins to a strin.· of DISKATE commands. 
Th:i. r:; 5'(' .. r :i. nS w:i. 11 t:.lf.~ f.·~Hf.~cl..lt(·?d!J <~nd t,hf.~n c()nt ro:l. w:i. 11 be,:) 
'r(.;~tl..l rner..i '1.',0 th(,~ ca 11 :i.I"I~~ f·~ T'~'~.~ r';3fT, • I, .. , 'I',h :i. s C';3~5(~ if 'l'.h i ~!;. 

strinS does not cause DISKATE to leave the "sround 
level", then the BYE command will cause control to be 
Y' (? .~, U T' n f~ ci t () 'I'. h (,? C <:11 1 :i. n~.j r-, r () ~.:i T' .;~ m • N f) t (,:,~ h (:) w (,? v (,:~ r t, h f:~ t. 
invokin~ the entr~ po:i.nt, RENT, either by a RENT command 
(:) r b~:~ ,jUlTlt':':i. n~.:.~ 'tIl) t,h(~ (?nt, T'~:I ~'~o :i. n'l', I:~ENT" w:i. 11 C.i:~I..1~;;(f~ 

reentrY at the _round level and the return address to 
DISATE's caller will be lost. If YOU are at the ~round 
level and there was no callinS pro~ramv i.e. ~Ol..l invoked 
DISKATE b~ the usual power-up procedure" then the BYE 
command will cause DISKATE TO BE RELOADED FROM THE DISK. 

.... (~!7j,," 
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GF~nUNn 
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'~ETI.JF~NB 
TO 
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IS NONE 
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Part II Installation and Maintenance 

The version of DISKATE supplied with the Disk 
,J(:>ck€·~':~ eon·l·,y'<:)11(~·~r CC)IT,(o:·~~5 r(·:·~ad~~ tn run wi t.h ;:l S(·::OT':i.~:~l 'l',(o~\y'"'' 

IT' :i. n<:~ l' ':3t t;'3chc·?,:.f to thco? D :i. ~;k ..Jock (.~~~ ~;(.:-~ T' :i. ~31 I In f:'O rt ') I of" 
YOU have a serial terminalv attach it to this serial 
port and set the terminal t.o run at at 1200 baud. Then 
~11 YOU have to do is bootstrap the DISKATE diskette and 
'~:~nu <:;hnu:l. d b(·:·~ 1..1)';' ;;~1"Ir..1 Y'I..I 1"1 1"1 :i. n~.~ • I f ~:~C)I..I h;;lvf? i.:~ <;;(~~ r i ;;~ 1 
tE' ,('1'(, :i. n;:~:I. and "'J.;;~nt tel 'f'un ':i. '1:, f T'OlT! an<:)th(~·~ Y' J In b(Ji.~ y'd v the.? 
best thinS to do is brin~ UP DISKATE from the serial 
t@rminal on the Disk Jocky, then use DISKATE itself to 
customize your 1/0 routines. If ~our terminal hardware 
is not simplY a serial terminalv or if it is a serial 
tE-~ 1'IT' :i. n;31 f:.H .. d·, we)!",' 'l', run ;3t :1. :?()O bt·H.ld v th(·:-~I"I ~:~Ol..l w:i.ll h;3V(o? 
to make some minor patches. Before describin~ the patch
in~ prpcedure in detail, he~e is the ~eneral structure 
nf how D I SKATE :i. ~:; b T'(JI..I~.:.~ht UP. A~; ITI(':~l"It :i. nnf?d :i. n P ;:~ T't I v 
D I BK ATE ec)n ~;; :i. ~;; t ~i; ()f t. w (J :i. nd(·~),;,'c~~I"1"".1(~ 1"1 t t:.ll..lt l:i rIft.. (~~t.'.1 IT,O(:.11..11 (o? ~;; , 
10 and ATE. 10 contains all of the I/O drivers includ
inS those for the disk. It also contains a loader which 
looks in the director~ fnr ATE, which IT ASSUMES IS THE 
SECOND ENTRY IN THE DIRECTORY" and loads it. 10 writes 
a Jump to the besinl"lin~ of 10 at memor~ location 3. This 
Jump is t.he only :l.ink ATE has to 10. Thus ATE and 10 can 
be positioned in the memor~ completelY independently. 

Thf.·~ b('':~~:.~:i.l''Il''I:i.l"l~ <:)f In :i.~:; ;'B •. IUMP TABLE 'tC) (~ll nf 'l',h(~ 
1/0 drivers DISKATE will need. The initial power-up 
proced~re if your terminal syst.em is not connected to 
t. h (~~ It :i. r:; k ,.I () c k ~:I ~:) (~~ T' :i. (:~ ], }~ (J r t :i. ~; t C) b () () t ~; t T' (~f,o, (~ ~:; :i. f H (:) 1..1 

W(o:·~ T'e v ~31"Id then t,C) J,;,'a'I:,ch :i. ntc) 'l'.h :i. S ,jI..lIT,r;, t<3b 1 (.:~. Wf.~' 11 
discuss the first part of the Jump table first" because 
the first part deals with the terminal 1/0 and the 
second part. deals with the disk drivers. Here is the 
format for t.he be~innin~ of IO: 

I ... () C (:~ .~, :i. (J n 

10 
10+:3 
IO+I.) 
:1:0+9 
10+:1.2 

,.JMP 
,.IMP 
,.JMP 
-..IMP 
,.IMP 

I ... (:)(~de r 
Ch(!~ r(3cte r Ol..rl·,)~u·(~ F~C:)I . .I'~, :i. n(o~ 
Charact.er Input Rnl..ltine 
Terminal Initialization Routine 
Panic Detect. Rnutine 

In the standard version current.l~ provided, 10 be~ins at 
():1. O()H • 

A .. kllT,F' ,t,C) t.hf.·~ :I. nad(~ r bes i n~:; thf~ ... h..llTlr;, t<llb 1 f.~.. Th 1..1 f.';' 

[t ISI<ATE C<3n be r(~ 1 (:laded <:J'I:. <:~n~~ t :i. me b~~ ,jI..lITlP:i. n~:.~ t(:) 10. 

"~(~6 .... 

BAUD 
I;:ATE F(]F~ 

SEI:~:r AI ... 
TE;:I;:M I NAt. 
ON n .. ,..I. 
IS :1.2()() 

T:I:rSKATF 
I:~EADY TO 
f~UN WITH 
SEI:~IAL 

TEI;~M J NAt. 
CONNEC"" 
TED TO 
D • .J. 

ATE MUST 
feE 2ND 
FILE IN 
DI';~EC"" 
TOI=\:Y 

In 
BEGINS 
WITH 
.JUMP 
TABLE 

:1.8T 
.JUMP TO 
LnAnEI:~ , 
THEN 
TEI;:M T. NAI... 
TID 
Df~IVEF~S 
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The ~en~ral procedure for ~e~tin~ started with a termin
al either not connected to the Disk Jocke~ or a serial 
.,~~~ rlT! :i. na 1 s' .. I(~h (~~:; a TTY th<:d, W()I'"t' t run cd', :I. 200 t:)<:~ud :i. r..; 

a~) f()llows: 

1. Bootstrap in the diskette an~wa~. The s~stem will 
not respond? but that doesn't matter. 

Stop the machinev and usin~ a front panel or moni
to T' Y :i.I"I~:; t(;~ 1 1 Hnu r c)wn I/Cl T'(:)U'l', :i. nf:~~:; :i. n th(.~ eOIYlf·"l..It(~~ r ' ~:; 
ITt f·:O ITt f) r\!~ + Th(·:·~ ~~fu :i. f.i(·:~:I. in(·~~; th(:~t ·t,h(:;?~;f~ T'(ll..lt :i.I"I~:~f.'; mu~:; t 
~:; (:~ t. :i. ~:; f HaY' (0:-:0 ~':.f :i. v e n t.') (.~ :I. () l'll + A ~:;. .;:~ f f..~ P 1 a c (.~ t,o f!l U 't. t h f..~ m 
when YOU first brin~ UP DISKATE is the 256 hytes 
f Y'c:)m ~.~9()OH ,t,() ::.~9FFH + ()nc~:·~ ~:IC)U hf~v('? D I SI<ATF Y'I .. lnn :i.I"I~.:.f 
YOU can use it to inoorporate ~our I/O routines 
within 10. If yoU~ 1/0 routines won't fit in 256 
t:.l~~tf.~S" u~:;e t,he tot··., of th€~ 'Y'(':~ITI() Y'H a~v(:~ i. 1. (~t:.\ 1 ~:~ + 

3. A~ain usin~ a front panel or monitor" chan~e the 
,.h.t ,y, f:' S :i. n ·t, h f..~ , .. iI.1IY1 f:' t '(i~ t:.l1 e to ,.h.l1Tl F' t. n ~:H) 1..1 r I I {] r CR'· .. · 

tines. Be sure to remember that the adrlresses of 
th(~ . .JI..IITlf·"~:; 'TIU~:; t be ~:;. ·t,o Y'f.~d w:i. th the :I. r.)W () Y'f.'.ic·:-? T' b~:~t(~·~ 

·r :i. r~;; t • 

c (!~ 1 .. 1 ~;; €.~ ~:~ 0 U r s H ~:; '1:, (~ tTl 1:. c:) b (:;? ~.:.~ :;, "'1 (~~ ~.~ (~.~ (:~ u t :i. rt ~.:.t ins t Y' 1..1 C:~ t. :i. () 1", S (3 'I', 

the be.innin. of 10. This should be 0100H 
(OOl:000Q), unless hlour version of DISKATE comes 
with a corrections sheet indicatin. a different 
startin. address. The module ATE will be reloaded 
from the disk~ and at this point a start-up me$sa~e 
should appear tin the screen and then the prompt 
~~~:~iT,br.):I." H :;:. H + 

Once DISKATE is runnin~" the source code for IO is 
contained in the disk file BYSIO. This should be 
reassembled to contain ~our own liD routines, so 
that thehl will aift,omaticall~ be lnsded when DISKATE 
:i.~; bo()·l~~:;. t Y'(:1F'F'(·:~d • :r f ~:~()I..I r I/O T'out :i.,",sr:; <;~ r(~~ :i.1"I PF~()M 

or ntherwise mana~e to find their wahl into the 
memorhl without needin~ to be loaded within IO" 10 
should be reassembled so that the JUITI~ table con
'l:.(;~ ins t,hf.~ }~., r()t-:'~:? r . ..iI..IlTlf:·S. 

The procedure for connectin~ a serial device 'l',ha'l:. 
won't run at 1200 baud, such as a TTY" to the Disk 
Jockehl serial port, is a special cas. that is snmewhat 
simpler. In this case the onlhl thin~ that will have to 
be patched is the instruction which lo.cts the baud rate 
constant for the serial liD port. Here is what YOU do: 

1. Obtain the address of the terminal initialization 
routine from the Jump table. The low order b~te of 

·,.,97--

DUI:,:ING 
F II:~ST 
STAF~TUP 
IIO 
I:;:OUT:r NE~:) 
CAN GO 
AT 
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2<;>FFH 

AFTFF~ 

PATCHING 
. ..JUMP TO 
O;l.()OH 
UNI ... EB8 
nTH'EJ:~-' 
l4ISE 
INDICA .... 
TED ON 
COJ;:I:;: E C· .. · 
TION 
SHEET 

TO F~UN 

8Er~:rAL 

TEF~MINAL 
FI:~C)M 

ff • ..J ... 

P()I~T AT 
nTHEI:~ 

THAN 
:1. ::.~ () () 
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this address is at 10+10 and the hi~h order bHte at 
10+:1. :1 .• 

Unless otherwise indicated in a corrections sheet, 
the first b~te of the terminal initialization rou-
t :i. n(~·~ w :i.11 b(·~ (~ N()P, 0 T' o. Th(·~ neHt :i. ns t rl .. le·t, :i. on w:i. 1 :t. 
b(·~ : 

m n (.~ IT, n 1"1 :i. c:~ ~~; 

LXI H'I04t() 04:1. 041 O()() 21. 2:1. O() 

T h :i. ~:; i ~:; t h (.,:~ :i. n~; t T' 1..1 C t.. :i. nnw h :i. c h 1. 0 ~~ d~; t. h c·:·~ :I. n 1 'l'.. 1 (:~ 1 
speed cnnstant for the Disk Jockey serial port. 
Consult the Disk Jockew manual to find the speed 
constant for the baud rate YOU want, then patch it 
in in place of the 041 000 octal or the 2:1. 00 hex in 
this instruction. Be sure to patch only the address 
portion of the instruction and not the opcode, and 
be sure to enter the speed constant as ~ :1.6 bit 
address, low order byte first. 

:3 • ,.Jl..lmf·~ tc:) 't,h€·~ t:.\(:Y!~.~ :i. nn :i.I"I~.:.~ C)f In. Th(.:~ T'e :i. ~:; n(, n(·:-~f:~t:.1 to 
},:,atch r:~n~:~th :i. n~.:.~ :i. n th(·:~ .jum}':' t<:lt:.\ 1 (::~ • 

nne e ~:~ n u h (~v (:~ DIS 1'\ ATE 1..1 }..... f [) T' t h (.~ f :i. T' ~:; t t :i. ITI (.:~ II t h f..~ 
next thin~ YOU will want to do is to custnlTlize your 110 
r () u t :i. n (~~;, 1..1 n 1 e ~; ~j. H (J 1..1 ~; h c:) U 1 (:1 h <~ }':, f:, (~~\ n t (J W (:~ 1"1 t, t C)T' 1..1 n f T' 0 IT. 
th€~ ol"l· .. ·bna T'd ~:;e r :i. a 1 f:,() rt ~l~t :I. ~~~OO t:'\(;~I..!i.'.i :i.l"ld(·:~f :i.n :i. t(·:~ 1 ~:~ • 
1.tJf.~ 'v(.:~ f:;een 't. hat the 1T1()dul (::~ IO. b~::\!~ :i.I"I~; till :i. th ('lJ ,jUIT,f:' t(:~b 1 (.:~ , 
and that the four Jumps after the first Jump tn the 
IDade~ are for the terminal liD routines. Here are the 
g 1..1 :i. d (.:.~ :I. :i. n (.:~ ~l; ~:I () 1..1 J,.,l. :i. 11 n (.:~ (::.~ (·.f f () r ~:~ () 1..1 r (:) w n t (.~ r IY. :i. n <:ll T' 0 u·t, :i. n (.:.~ ~:) .... 

I. All of the four terminal 110 routines will be passed 
a number in the A re~ister which will serve as a DEVICE 
NUMBER. Initiallw this.device number is 0, and is 
chan.ed b~ an 10 command. If ~ou don't have multiple 
I/O devices this feature can be i~nored+ If hlOU have 
both a video terminal 6f some kind and a printer, for 
example, then YOU could have the output routine check 
the A re~ister for 0, branchin~ to the printer driver if 
the A re.ister is not O. Note that the 10 command will 
cause its ar~l..IlTIent to be supplied to all the terminal 
liD routines in the A re~ister. Thus ~our character 
input routine should alwaws So to the keyboard, unless 
WOI..! have more than one keyboard. You can have UP to 256 
different devices -- the maHimum number of codes that 
can be contained in the A reSister. 

~! • Th(~~ cha r<:let(~ r ('l..Itf~l..It '('(Jut :i. n(~·~ ~:;hol..ll d },:, T' :i.nt ell"! t.h(·:~ 
terminal the character supplied in the B re~ister+ Be 

• .. ·(j)B" .. 

PATCH 
SPEI:~D 
CONSTANT 
LOA.D 
IN 
TEF~M T NAt., 
TNITIAL .... 
TZATION 
t;\~nl.IT I NE 

Annl:~FSB 

OF THE 
1:~nUT I Nt::: 
AT Tfl+tO 

DEVICE 
NUMBEf~ 

IN 
A 
F~EG I BTEI:~ 

CHAI:~ OUT 
PI:~:rNTS 

CHAF~ :rN 
B 
F~EG :t:BTEF~ 
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ver~ careful not to make the 'mistake of printin~ the 
character in the A re~ister -- remember this is the 
df~v :i. ce nUlTlt.,e r. 

3. The character input -routine should return the input 
character in the A re~ister, replacin~ the device num
ber. 

4. The terminal initialization routine is executed only 
in response to the Y command and at power up. If YOU 
have multiple I/O devices YOU ~ay want to initialize all 
of them in response to any call to the initialization 
routine, or YOU may want to initialize only the device 
l",hr.)f:;0~ I"IUlYlb(o:.' r :i. sin the <;~cculYll..Il a·t,(:) r • If y(:)U hc~v(~~ 'l'.h :i.~;; 
routine initialize only the device whose number is in 
th(o~ accumul at(J r, then ~:HJU wi 11 h<3v(-? 'tC) relTl(O:~lTIbf.~ r to i S~:H.lf.~ 
a Y command before usin~ any devices other than o. The 
10 command -will issue a carria~e return and· line feed to 
the device ~iven as arsument. Thus if YOU initialize 
only the device whose number is in the A reSister, the 
first time YOU Sive an 10 ~ommand for a non-zero device 
this carriaSe return and line feed will be passed to the 
character out driver for a device which has not been 
initialized. This will not cause a problem if the 
driver for this device simply loses the carria~e return 
and line feed, but yOU should be careful that it doesn't 
cause an error. You may find it more convenient to 
initialize all devices at one time. 

5. The panic detect routine should inspect your key
board for whatever condition YOU want to use to indicate 
that a'process should be interrupted. This can be a 
special character havin~ been pressed, such as contral
e, or any key havinS been pressed. The panic routine 
should return w:i.th the Z fl(3~.~ on :i.f :i.t l,".fetermil"I(~~S <3 

panic stop, and with the Z flaS off otherwise. The 
device number is in the A reSister. If YOU have a 
printer and a video terminal, and the printer is a TTY 
or Decwriter or the like that has a keyboard of its own 
in addition to the keyboard on your video terminal, YOU 
will have to decide whether to have the panic routine 
consult the keyboard for the device in the A reSister, 
or always consult your terminal keyboard. Note that the 
panic detect routine could also consult a front panel 
sense switch if YOU have one, but this is usually less 
convenient than inspectin~ the kehlboard. 

The panic detect routine MUST NOT WAIT for a key
board input, but should simplY inspect to see if a panic 
is bein~ reGuested. For instance, if YOU have a serial 
terminal bein~ run from an I/O board with a UART, and 
one port serves as a status port, issue an input to the 
status port to see if input is ready. If not return to 

·,..99·· .. 
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the callin. pro.ram with the Z fla~ of~. If the p~oper 
status bit indicates there is an input present, take the 
input if HOU want to use it to determine whether or not 
to interrupt the process, but your routine should not 
loop in case there is)np input present. 

The panic detect provided in SYSIO will respru~cl to 
;,:~ n ~:~ k (.:~ H b F! :i. 1"1 ~.:.~ }':I 'r (~.~ ~:; ~:; (.~ c1 " :i. f :i. t. c <:t n r:.i (f~ '1:, (.~ c t :i. t • B (~~. c i:~ 1..1 ~:; (~.~ 

there are timin~ considerations involved in samplin~ the 
:i.l"lf·:'I..It.. 1 :i. ne w :i. th th(·,:~ II f:;oftwa 1'(~~ UAF~T II (In th(~ n :i. ~:;k ..Jock(~·~~:~" 
:i. t .. ' ~:; b (.~~; t tor (~.~ C:~ u e~; t. <:~ pan :i. c ~:; t C) }~" b ~:~ h :i. t t :i. n ~.:.~ 'l'. h (~.~ b r (~.~ a k 
key on your terminal if it has one, since this transmits 
() 1,;\ cont i. nl.IOI..I~:; 1 ~:~.,. 

/)(. In ;;~ll of 'l'..h(·'!! t(·:·~1'm:i.n(:~1 I/O 1'C)utin(·:~'~:; th(·:~ onl~:~ )·'(~·~(.:.t:i.·-

ster that need be preserved is the st.ack pointer.,. 

I of' ~:~ n u (:~ r (.:~ 1..1 ~;; :i. n ~:.~ D :r B KAT F .", :i. 'l', h <s N (:) T' t h S .~, (:~ T' D :i. ~:, k , 
the protocol above is compatible with that for the North 
S tar D (] S I/O r (J u t. :i. 1"1 (.'!! ~;;" t h C) U ~.:.~ h 1 (.:~ s s r (~~ ~:; t, r :i. c t :i, v (~.~ • ( You 
don't have all of their reGuirements to pre~erve the 
c~nnt(':~l"lt~:; of 1'f..~~~:i.~;ter~;.) Thu~; f('1' NOT~th St(:~1' U~:;(·:~T'~; -I:,h(·:·~ 
,.h.lIT,f·"S; in th~:·~ I () ,.h.lITI~"'" t.c3b 1. (~.~ c(:~r', ~H:) I.'f:i. T\(':'H:~""l ~:~ tC) 'l'.h(·~ NClT'th 
Star liD vec .... o1's. 

When YOU ~n to reassemble 10 if this is necessarY~ 
':~ou c.c3n ~:.f:i.v(~~ (:~n I (~nmmarl('j t,n th(~ DIBI(ATE t:.i:i.1:;k(~~tte tC:l 
~ind out where in the·memorw ATE and IO will ~o+ The 
memorw address listed in the directorw printout ~ives 
the address" and the size ih blocks is also ~iven. If 
ATE f 0 11 C) w ~i; I n :i. ITIITI (.? (:I :i. (:~ 1'. (.:.~ :I. ~:~ :i. n III (.:.~ ITI 0 r ~:~ ~ t h (~ 1"1 ~:~ () 1..1 1111..1 s; t t:.l f:~ 
~; u l' (.~ t h (3 t ~:~ (:) 1..1 T' r (~~ (;~ ~:; 1;; (~.\ 111 b :I. ~:~ 0 f I (] I", :i. :1.:1. n (:) i:. T' (.~ 1;; ' .. 11 t :i. 1"1 (:~ 

module to bi~ to fit. After an assemblw of IO~ the 
eel 1T111I <3 "'1 d : 

l.,J :i. 11 t,(f~ 11 HC)I..I how t:) :i. ~.:.f 10 :i. ~:; • I of" 'l',h(·:~ nl . .Imb(·~ r of t:.ll ocl·-:, ~;; 
needed tC:l contain it is more than the number listed in 
wnur directo1'w printout" WelU lTIaw have to chan~e the AORG 
statement in SYSIO and reassemble so that 10 Soes some
where else in memorw.,. This will not affect ATE" since 
ATE picks UP the location of 10 by the Jump at memorhl 
1. ()c<3t:i on :~ + 

The 1/0 shlstem in DISKATE also allows wou to 
CI..I~;t()ITI:i.:.:·:,:e th(~~ dr:i.v~:~1'~:; fOT' th(·:·~ i.'.i:i.~i;lof... In 1TI(:)f:;t c.c:~~;;f:~f:; ~:I()I..I 

would not need tn do this~ unless DISKATE were bein~ 
1..I~;(·:~d I", :i. 'l',h S()ITI(-:~ ()t,h(·~ l' Iof.. :i. 1"11.'.1 of h(~ 1'l.'.il"'<:~ 1\f:~ II but ~:~ou 111 :i. ~.~ht 
' ..... a 1"1 ,t, t c) C' 0 n ~; :i. d (~ r t h :i. f:; f n 1~ C' f.~\ l' t a :i. n ~;; } ..... I::~ c :i. a 1 a}':' f', :I. :i. c -i:~ .t., :i. 0 "'Il:;' • 
For instance" if ~ou wanted to include on diskettes 
files which wou would not want DISKATE to touch or even 
know abouty this could·be achieved b~ rewritin. the 
DISKATE disk d~ivers to onl~ be~in readin~ the disk at a 
particular block. Ory to interface DISKATE to someone 
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PI:~OTnCOI... 

COMPATI .... 
BLI::. IAiITH 
Nf)F~TH 

HTAI:~ nOB 

WH.Et~ IO 
F~FASBEM .... 
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else's operatin~ sYstem, a s~n~le very lar~e file could 
be created for each diskette within this operatin~ 
sYstem, and then the DISKATE disk drivers could call 
direct access reads and writes to this file throu.h the 
operatin. system. So, the protocol for the disk drivers 
will be .iven, even thou~h in many cases YOU won't need 
'~,o use it + 

There is one important way in which YOU MUST CUS
TOMIZE THE DISK DRIVERS. The version supplied assumes 
that there actually exists a disk drive for all of the 
~ossible disk drivedesi.nators+ You sholJld alter the 
,jUITI}':' tab I (~ tn :i. nd :i. c(~t(.~ 'l·,h(:~t. a d l' 1. v(~~ i ~:; not, p T'(·:~!:;(·~nt :i. n 
YDUr sYstem, sn that if ~ou try to access a file on a 
nf.)n .... (~H :i. m. t(~nt d r :i. ve .(~n e r rc) r w:i. 11 b(~~ y'(·:·~tu y'n(~d + 

Th~~ fC)rm«llt, fnr '~,h(:Jt part nf thc~·~ ,jUITlf'" t(:~t:.\l(·~ 're)T' thc-;.? 
d:j.~:;k d r :i. v (.:.~ r ~:; :i. ~:; : 

LnC(llt :i. e)n Cr.)I"It.(.~nts 

IO+:I.!7; MVT C , <C~(ll.:i(~ f(:) Y' 1.'.1 l' :i. v~~ A> 
,.JMP <d l' :i. v(~·~ l' f(:>r i.·.fT'ivf.~ A> 

J. O+::?O MVI C ,,-::: (:~()1.'.1e fc)r drive B> 
,JMP <dr:i. v(~r f(:)r drive B> 

J. n+::?~:; MVT C , <cor..ic-? for dr:i.ve C> 
. .JMP <d T' :i. v(·~ r for driv(-? C> 

I()+:'~O MVI C, <c(:)de ft)r r.:h'i ve D> 
. .JMF' <1.1 l' :i. vc·~ Y' fCH' drive D> 

IO+:'5!7i MVI C,<code fC)T' i.'.frivf~ E> 
.JMf' . <dr:i.veT' . fc:) l' dr:i.ve E> 

10+40 MVI C, «~od(o~ f(Jr drive F> 
• .JMP <1.1 r :i. v(·~ r f C) Y' e1 l' :i. v(~~ F> 

10+45 MV1 C, «~ot.:ie f(lr dr:i. vc·~ G> 
,.JMf' <1.'.1 T' :i. Vf.~ l' for dT'i ve G> 

10+50 eTC 
RET 

The pair of instructions STC, RET at 10+50 is in 
lieu of a driver for drive H. All of the disk drivers 
return with the carry fla~ set in case of error. When 
YOU reassemble BYSIG, then, YOU should substitute a eTC, 
RET for the MVI, JMF' for each drive that does not exist 
l.n hlour system. This way any access to drives that 
don't exist w:i.ll properly si.nal an error. Be sure that 
when YOU do this, the name fi~lds are preserved. If YOU 
are runninS DISKATE w:i.th only North star disks, then the 

.. ":1.0:1. .... 

MUST 
SI..JX~~ST I·· .. 
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loader part of SYSIO must also be chan~ed so that all of 
the calls to DRIVEA ~o to DRIVEE. 

The protocol for the disk drivers is as follows. 

When the disk drivers are called, the B reister contains 
a code ~ivin~ the disk command. The codes are: 

H :::: 3 : T h (.~ r..i. :i. ~; II.. ~:; h (J 1 .. 11 i:.i b (.:~ :i. I"t :i. t :i. <:~ 1 :i. ~.~ i!:~ d • T h :i. <;; :i. ~;; ~.:.~ :i. v (~.~ n 
I,., h €~ I"t .:3 i:.f :i. ~1; k :i.~:; f :i. Y'~:;'l'.. a c <:~ (o:~ ~:; ~:; (o:.~ d (:~ f t (.:~ r f:' n IAI (.:~ r .... U f:' 11 (:~ n d 
;;l :I. ~;; 0 .c~ "f' t f~ T' .1:1 ('.1 :i. ~;; k (~~ T' Y' n T' + I f :i. n :i. t. :i. a :I. :i. :.::~. <:~ t :i. C) 1"1 :i. ~:; 1"1 n -(' .. 
r (.:~ C~ 1..1 i Y' i.,:,~ ('.1? t h :i. ~;; ~;;. h (] U 1 i:.i ~;; :i. IYI p ]. ~:l Y' ~':~ t 1..1 T' 1"1 (0 

B=2: The size of the disk in blocks is to be returned 
:i.n He (0 For th(.';~ D :i. ~;;k ,JC:)Ck(':'~H t,M :i. ~:; :i. ~:; :I. O()O (0 ( Th(,:,~ 

d Y' :i. v (.~ r ~;; ~;; 1 . .1 }":, }":, 1 :i. (,,:~ r:.1 of () r t h (~~ n :i. ~:; k ,..I 0 c k (~~ ~:~ 1 (,:~ (:~ v (~.~ t h (,:-~ 
bootstrap record fnr controller routines 
un'l:.,nl..lch(:'~(:.1. Th :i. ~:; T'f.'~C() rd :i. -r:; nt.:)t ine ll..ld('~i.'.f :i.1"I th(·,:~ :I. O()() 

blocks? and as far as DISKATE is concerned is not 
1:'':.\Vf:~n th(-:~ r(,:,~. ) F D T' th€~ No y'th Bt,(~ r d :i. ~;;k th :i, ~:; numt:.l(·:'~ T' 

is 350. The maximum number of block~ DISKATE can 
handle is ~iven by the constant MAXBS which is a 
~:~ ~:~ IT! b t.:) ], :i. nAT E T B I... • ( T h C~~\ 1..1 ~:; (,:~, C) of ATE T B I... :i. ~:; d :i. ~;; e u ~:;. ~:; (Iy! (',1 
:i. 1"1' t h (;\ n (.'!! ~.~ t. ~:; (~.~ c t :i. C:) n (0 ) :r 'f" t h :i. ~:; C () ITIIT! (~n d T' €~ '1'..1..1 Y' n ~:; 
with a value lar~er than MAXBS, a disk error will 
result. Each block is 256 bytes lol"t~? re~ard:l.ess 

o'f" how the controller physicallY or~anizes disk 
T' ~:.\ C () T' (:.1 ~5 • 

H :::::1. : A Y' (,'!! ~:~ d (J}',', (,:~ T' <3 t :i. n n '" A con 'l'f (:~ :i. n ~:; t h (~.~ n!..llT! b (~.~ T' 0 of' 
blocks? DE contains thebe~innin~ memory address 
to which the information is tn be trans'f"erred, and 
HI... c C) n t .i3 :i. n~; ·t. h e b (~~ <.=i :i. 1"11"1 :i. n ~.~~ d :i. ~:; k (:~ d ... ·.1 T' (o:.~ ~:; ~;; :i. 1"1 ~:.\ :I. (;) c k. ~:; + 

The directory occupies blncks 0-3", The drivers 
supplied for the North Star Disk invoke onlY the 
No rth S'l'.(:~ r DOS T'()Ut :i. nc·? nCOM (3nd nc:)t DL.(J[)/'\ + 

B::::() : A w r :i. t(~~ op(':~ r(;~'l', :i. on • Th(~~ Y'(''!!9 i ~5 te T'~:; A, DE and HI... 
follow the same conventiol"t as for the read opera
t:i.ol"l. 

For all disk commands? a return with the carry fla~ set 
is the indication of a disk error. 

If YOU should want to rewrite the disk drivers for 
YOl,r own applicatiol"ts? all DISKATE disk addressin~ is 
relative to Hour drivers. Thus i'f" your drivers examine 
only a certain portion of the disk, leavin~ the rest 
beyond the reach of DISKATE, DIS/,\ATE's block I"t refers to 
the n'th 256 byte block within the area of disk you've 
set aside. The same WDuld BPplH for drivers that work 
t. h Y' <:) 1..1 ~.=i h ·a n 0 p (.:~ T' a t :i. n ~~ f::. ~:~ 5 t. (,:.~ IYI ' ~:; r:.i :i. T' (0 C t .;:~ c. c (0 ~5 ~:; f :i. :I. c·'!! 

routines. In most cases? however, YOU will probab:l.~ not 
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need to touch the disk drivers themselves, and the onlw 
customizin~ needed as far as the disk is concerned is to 
maintain in the Jump table the proper indication of 
non-existent drives. 

Let's .0 review now the step-bw-step procedure for 
~ettin. DISKATE runnin~ for the first time. 

1. Bootstrap in the DISKATE diskette, with a serial 
terminal at 1200 baud connected to the Disk Jockey 
serial port if this is possible. If not, boot an~waw 
and wait for the disk to become ~uiet. Even if wou 
:i.nt(-:~nd to run (i~t :1.20() b.illUd fv'c)ITJ ·t,he ~1c:~r:i.(~1 .':'(;)V't, ~:~(:)I..I 

5 h C) I.J :I. ('.1 IVI is II.. (-:~ a b a c Ii.. 1..1 ),:, co F' ~:~ (:) 'r'~ n I S 1< ATE , ~l) () ~~ 0 1..1 W i :1.:1. n C·? e i.'.1 

to do spme of the steps below. 

~~ • PI,.It the F'at,r.~h('?~5 :i. n t .. hf~ ,jump t<!lb:l. (,~ 'PC) r ,jl..llTl~'1S t() ~~(:)u r 
I/O routines if needed. If ~ou want to run from the 
serial pori at a slow speed, patch in the initial baud 
rate constant. The STC, RET for non-existent drives 
can also be patched .in if needed. 

3. If YOU have needed to make patches, 
tar to JUITIP back to the be.innin~ of IO. 
nnw rf.~s)':'ol"lr..i + 

fc) V'C(·,?! i'"he (:;-C) IYIPU 'M, 

DISKATE shol . .fld 

4. s:i.ngl(~ drive 

t ~~f:'('~ : 

GO DSI<:£NT 

Mount a fresh diskette. 

t:jl~l.iiJ 1. d r :i. Vf~ 

Mount a ~resh disk@tte on 
drive B and type: 

DSI<INT will ask which disk i& to be initialized. 

1:0" 
... 1 • 

Remount DISI<ATE diskette, 
t,~:lF'e : 

L IOTBL <T>,KEEP=O 

Remount new diskette, 
t~:IF'e : 

S 10 SYSIO •• IOEND 

Remount DISI<ATE diskette, 
t,~:lPf? : 

f... I DTaL <T>, KEEP::::O 

S IO:a SYSIO •• IOEND 

"":1,03-



DISI\ATE U~5(~r/~:; M(~nu<!ll 

I... ATETBI ... <T>, I,EI:::I='::::O 

!=~ (,:~ In (:) 1 .. 1 "'1 t n (.:~..... t:.i :i. So 1-:. i:? ·t, .• t I:':~ " 

'l', ~:, }':, C·:') : 

SATE BEGIN •• END 
ZI\FEP 
.~:; ATFTBI... <T> 

H I':'.~ ITI 0 U 1"1'1', nIB" ATE d :i. ~:; II.. (.~ 'l'- t .. (.:~ II 

'I'.,Hf:"(:~ : 

L T OTBL. <T>" KEEP::::O 

t()~ 

1=?('~ITIC)unt n(.:~w d :i. ~:;II..(·~t '~,€o~ II 

t.. ~:l},:' (~ : 

ZKEEP 
S H <T> 

:I. :I. .. 

1:~(':~lYInun'~, DISKATE diske'l','l'..(~,~ 1I 

t, ~:, }':, (~~~ : 

I1!I I... STAI:;:TUP 

I:;: ~~ IT! n "" ",,'l'.. 1"1 (.:~ w t.'.f i ~; II.. (o? ,t, ,t .. (O~, " 

t.~'F'(·~ : 

(" II .:) .... 

I· 
I 

I , 

T I!l-aTF ATF:H 
r ATETHI... ATETHl...tH 

T TOTH!... TOTBL.:H 

T STAI:~TIJP STAI:;:TUP: H 

At this point your new diskette will have ~ COpy o~ 
t. h (o? D J S KAT E r:; H~;; t e ITt :i. 1"1 I ..... h :i. c~ h t h (.:~.. },:, i.:~ ,t., c h (-:~ ~;; t (:) t h (.:~ :r (] ,j I..IIYI f:, 

table and/or new Disk Jockpy serial port baud rate will 
h.~·\I·(::1 bt:'!.'i:~n i !"If:> tm 11 i:,:~d .. If ':1<:)1..1 n(~,~(~,~d to Y·(?(;~~;;~;;('?IYlb:l. C-:'~ T f) t() 
include your own IIO routines, continue on. Be sure to 
chans~I:::! th()si::~ I?nt r :i. (-:~s :i. 1"1 th(~~ ,jl...lITl)··... t...i:~b]' €\' fc) r d :i. ~:;k d Y' :i. v(·:.~ Y\~;; 
so that there is a STCy RET for each non-existent drive. 

Mount DISKATE diskette? 

" .. :1. ()4 .... 
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0,1 ... SYSIO 
(hI... SYS:[() 

14. Edit SYSIO usin. the DISKATE editor commands to 
install your I/O routines in place of those there. 
Chan~e the AORG statement to relocate IO in case your 
I/O routines make 10 lar~e enou.h to conflict with the 
SPace occupied by ATE. 

If the assembly has errors .0 back and correct with 
t,h(·? f~i.'.i :i. t,o T' .. 

Remount ne~ diskette~ 
t~n·:'f.~ : 

S 10 T~+10 •• <+IOEND-SYSIO 
S IOTBI... <T:::-
S BYSID <F> 

S 10:8 T"+10.+<+rOEND-SYSIO 
f;) lOTH!...:£( <T> 
s SYS:r.n:B <F> 

Note that this procedure does not necessarily call 
for you to transfer every file to th~ new disk. The 
rest are discretionarY. It's very important~ thou.h, 
that whenever YOU reassemble 10 YOU also save the symbol 
table as the file IOTHI.... 

"" :1. 05-
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11+2 Personalizins DISKATE Settinss 

I'" h (~~ n DIS KAT E :i. ~5 J:.l r 0 U ~.=i h t u r·~" IY, ~:~ n ~:I D I B KAT E v ;';~ Y' :i. a b 1 (o:.~ ~!; 
will alread~ have been ~iven values~ Because these 
values serve to allocate the memor~" ~ou mahl wish to 
chan~e their power-up settin~s. In workin~ with the 
assembler" ~or instance~ memorhl must be allocated ~or 
the source area" the s~mbol table" and the area of 
memory into which the object code is to be placed. 
these may reGuire dj~~erent amounts o~ area deppndin~ on 
-1-. h (.:.\ t ~:~ }' . ." (.:.~ n f j C) ~.') .. F 0 Y' COIT.~'" 1 ('!~ ~.~ F' Y' 0 ~.:~ Y' a m ~:; '1:- h (~~\ ~:; ':lril t.") n :I. t m b 1 (.:~ 
area will have to be Quite larSe, perhaps upwards of 
.::; (0 V E' Y' a 1 I"':. (] nth (o:.~ C) t h (~.~ Y' h i.:l n (1" (,.,. h (.:.~ 1"1 f:~ ri :i. t :i. 1"1 ~.:$ ~; (:) 1..1 1" C (.:.~ f i 1 (.:~ ~::. 
t..,h(~~Y'(o'!! ·l:,h(·:~Y'(~~ :i.s no (~I..1(~~~:;"l",:i.on nf i.:~~:;~;F'mt:.llH" the·? onl~:~ 

reQlJirement ~or a symbol table is to hold variables tn 
be used in commands and macros? so that a symbol table 
of only 512 bytes or less may suffice. DISKATF provides 
twn w;,:~~:,~;; ·t·,.hat ~:~()I..IY' nwn ('hn:i.c~(,:~ of v.;:~lu(·:·~~:; at pnt".'(·:·~Y'''"Uf·~ 'l'.im(·:~ 

can be established, and both of them are both simple and 
<;; ~:~ ~:; t. (.'!! IT. a 't :i. C (. 

The easiest way tn establish your own settin~s it 
t .. n :i. n c ], U ('.1 f! .. ~ ~:~ (J mITt and -:;; of' n Y' .(., h (.:.~ IT. i '''. t h (.'!! S T A I:~ r U P f i :I. (.:.~ • 
S 1..1 ~~." }~." (1 ~; f..~ ~:I 0 1..1 W (~n t t h (.:~ ITI f:~ IYI 0 Y' ~:~ (~ t }~~ (J w (.:~ Y' .... 1..1 P t. C) b (.:~ a:l.:I C) C' .:~ t (.:~ d 
;:l~:; fo 11 (:)w~:;: 

320()H. + 4 :1. FFH 
4~.~()()H + .. 6FFFH 
lO()()H •• '7FFFH 

B~:lmJ:.lo:l. T ~~l,):I. (.:~ 
8(JI..I Y'C(~\ A Y'(·,!!(:~ 

Object Code Area 

These settin~s can be achieved b~ the f(Jllowin~ com
m.i1~ni'.i~:; f 

··":.!l200H II M<T> 
04200H 
& '7()()()H " $ & 

In order for these commands to be executed automaticallY 
.at, }~"'(JW('? Y' .. ··U} ... , II a 11 ~:~()I..I h(:~v(~~ t(J .... :10 :i. ~:; 1YI~:~kf!.~ ~:;u Y'f.~ thf.~~:~ (;~ Y'(·:~ 

included in the STARTUP file. This file can also 
include such comm~nds as INTE or PROS, Q or JlI TAB" WID, 
.a n d S {J f () r t h • S :i. n (~ e B T A F~ r U P :i. m (:~ ~; C) U Y' e f.~ f :i. :I. (~.~ :i. t :i. ~;; (~~ (B c:; ~:~ 

to ch;':ln~.te: ,jl..l~; t t~:lf:'('~ () III... BTAI~TUP ;,:~nd th(·'!!,... (·:,~d :j."l", i'I', 1 :i./{c~~ 
';:In'~ c)thf.·~r SOl..lrc(·:~ f:i.l(·:·~, "l",hi·:·~n t~:~f·~(·:~ S 1/ <F> wh(~~n ~:I(]U <;~Y'(':~ 

f :i.1"I :i. f..!.h(~:,d .. Wh(·:·~1"1 STAI:::TUP :i. ~:; (,:~~,~(::,~cl..lt(·:·~t.'.i at }~"O{"Jf'!! Y' .. ··I..I}··~ t t IYIf:'~ \I :i. t 
lYIay be anhlwhere on the disk. The advanta~e of c(Jl"lcen
tratins ~our personalization in the startup file is that 
:i. t. ,. !::. €;, a':; ~:l t n c h .(:~ n ~.=i (~II and ~:~ (;) 1..1 C .(~ n :i. n :i. 'l'. :i. (:~ ], :i. :.:.:~ (.:~ ~~ (:) 1..1 Y' ~:; ~:f ~:; t, (.:~ ITt 

easily by typin~ O"GO STARTUP. Because STARTUP will 
most likely be a very small file,,· YOU may find it con
venient to include a copy on each diskette. 

In some instances this may be inconvenienty or 

CAN 
PFI:~~:,nN"" 

AI.,I7E 
BY 
BFTTTNG 
o A L 1.11::: ~:~ 
IN 
BTAF~TUP 

FILF 

o 
COMMAND 
FnF~ <S>" 
&" ~~ Fnl:~ 
OH,JFCT 
CDDE" 
"'~:~dr II 

t-1<T> 
FnF~ <T>" 
ETC~ 

CAN 
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won't even work at all. For'instance, if YOU want a 
drive other than A to be the default drive at power uP, 
this cannot be done with a CD command in the STARTUP 
f i ]. (~,~ , ~; l. n c (o:~ i.:~ t )~, () w (~~ r .... 1.1 )~., nIB 1< ATE (,.1 :i. 11 . ~:f (~ t S T A I:~ T U P f r C) m 
the default drl.ve, which unless YOU chanse it will be A. 
The other method for personalizinS values is to set them 
however YOU would like, and then save ATE on the disk 
with these values havin~ been established. Whenever YOt1 
dc) th:i.s YOU MUST MAKE CEF~TAIN ATE WIL.I ... BE THE SECOND 
ENTRY IN THE DIRECTORY. Otherwise the loader in 10 will 
load the wron~ file. If YOU save a new COpy of ATE, an~ 
commands YOU have siven which chahse internal settin~s, 
~:;uch a~::, CD, I NTE" <~nr.:i th(·? 1 :i. k(~~!1 w:i. 11 l'e~:;I .. ll t :i. n n I SKATE 
b(,:~ :i. n~.~ b rou~.~ht UF' (~t F'OW(~~\ l' .... UF' :i. n ,ju~:; t, th(·? s t(:~'l',(,? :i.n {..Jh :i. C:~h 
i t W.::~~:; ~;av(~'H·.i, un 1 es~; 5(~·~t t :i. '''I~.~~:; a l'(':~ char'I~~(o:~I.'.1 by thc·:~ BTAI:rnJP 
file or the power-up initial command strinS O,Z"Y. Thus 
for instance, if ~ou move the source area and the symbol 
table, the~ save a new copy of ATE, afterwards at power
UP the source area and symbol table will be~in at the 
<:;.(:~me F' 1 acc-:~~; th(-:~y d :i. d. <~t thf.~ t :i.ITI(O:~ ATE w(~~:; sav(-:~('.f, J:.lU't th(~,~ 
symbol table will contain only the initial assembler 
variables and the source area will be empty. 

To aid in this process YOU can use the symbols 
conta:i.nc·?d in ATETBI.... ATETBL :i.s a f:i.l(-:~ (:)1"1 th(,~ DISI"\ATE 
diskette which Sives an abbreviated version of the actu
al s~mbol table from an assembly of hlour version of ATE. 
For the module 10, of coursev the entire source code is 
Siven. ATETBL includes a larSe number of addresses 
which are important for use in machine lan~ua~e pro-
9 r <:J m~;, w h :i. c h w :i. 11 b c,:~ d :i. s c 1..1 S ~; (o? din the n~? ~,~ t ~; (,:,~ c t :i. on .,. A 
1 :i.~:; t. :i. n~.~ of 'l:.h(o:~ mf.~al'" :i.I"I~.:J e)f thc-? ~;~:lmbc):I. ~5 :i. n ATETBI... :i. ~:; ~.~ :i. v(o:~n 
at the'end of Part III. In this section two symbols 
concern us particularly: BEGIN and END. The interval 
BEGIN •• ENDv where BEGIN and END are symbols from ATETBL., 
is the interval in memory occupied b~ the code for the 
module ATE. Thus to save a new COpy of ATE~ here is the 
p rc)c(o?du re : 

t • G :i. Vi,? the cc)mllland I... ATETBI... <T> ,,1<EEp:-.::O • Th i ~:; w :i.l :I. 
establish ATETBI... as the shlmbol table, with KEEP at 
th(~ co?nl.'.f. 

2. ChanSe whatever settinSs hlOU want to personalize. 

.... :1.0'7"" 

PEF~S(JN"" 

AL.IZE 
BY 
MAKING 
SET1INGS 
THEN 
SAVING 
ATE 

THEN 'AT 
pnl.dEI:~·"'UP 

ALI... 
~:~ETTINGB 

IAlTt.l.... HE 
AB THEY 
WEF~E AT 
THE 'TINE 
ATE WAS 
SAVED 
EXCEPT 
AB 
CHANGED 
BY 
(hZ,Y 
or.;: 
STAF~TUP 

PF~OCE'

DURE F()F~ 

SAVING 
NEW COpy 
OF ATE 

3. G:i.v(-:~ t,hco? C()ITlm(~n(:i S ATE BEGIN •• END SHOULD 

Remember, aSain" that if the COPhl of ATE is being cre
ated on a new diskette, ATE must be the second directorhl 
entrY. Also, YOU should be sure that the power-up ver
sion of ATE YOU create ~llocates enou~h memory in the 
symbol table to hold ATETBL. You can find the size of 
ATETBL. b~ ~ivinS an I command for a diskette containinS 

At.LOCATE 
<T> BIG 
ENOUGH 
TO HOI ... D 
ATETBL. 
AT LEAST 



it~ ATETBL is not ~articularl~ lar •• , 50 this should be 
I'"! (J .~·I Y' C) b 1 (~.~ ITI • n () ''', 't IYI (~ It.. f:~ t h (.~\ IYI :j. ~:) t (!~ It.. (:':~' i:, h () 1,.1 ~.~~ h ~ (:) .p t h :i. n It.. :i. I", ~.~f 

YOU don't need an~ space at all for the symbol table 
even if YOU want to prepare a version only for editinS 
}":I Y' (:) ~:; (-:~ t (~.~ ~.~ t ~ 

r f \:~ (:) •. 1 w (;~ n ,t, ,t, () IT, (:~ II.. (.:~ .:~ C~ <:) }~., H () f D I ~S 1< ATE n 1"1 ~!~ ''', (.~ w 
diskette with new settin~$Y YOU can follow the same t~pe 
of ~rocedl,.lre already .iven to makes backup of DISKATH 
w h (~.~ 1"1 ~:~ 0 1..1 f :i. Y' <:; t ~-=.! (o:~ t 1..1 }':I .::~ n ('.1 T' 1 • .1 n 1"1 :i. n ~.:.~ ~ I:~ ~:~ t h (.:,~ Y' t h (:ll"" Y' (,~ v i (o~ 'AI"" 

• :i. 1"1 ~.:.t (;t 1 1 0 of t h (~.~ ('.f (f! t ~;~ :i. :I. ~!; C) of 'l', h :i. <;; r· ... Y' 0 C (,:,~ d 1..1 r ,(''!! (;~ ~i a :i. n? t h (~ T' (.:.~ 

~;~ l" e a of (o:,~ 'A' i ITI ~"" t) r t.. ,H~ n '1:., ) ..... n :i. 1"1'1' .. ~:; ',', C) 1"1 Cl '1.', (~~\ • r h (~.~ ITI :i.n :i. IT! U ITI ~;; ,t (+~ f·'I ~:; 
neerled to create a new COpy of DTSKATE are: 

") ..... 

"X ...... ~ 

A COPhl of 10 mU$t be saved am the first entry in the 
rlirectory+ (This is not necessary if your ~Ymtem 
will be bootstrapped from a North Star Disk.) 

A COpy of ATE must be saved as the secohd entrH in 
th(·:.' d:i. r(::'!ct<:)T'~:~. 

4. A COPhl of STARTUP must be saved. 

W h (-:~ I", (.'!! V (~.~ Y' ~~ (;) I.J T' (::~ (:~ f:; ~:; ~:.~ ITI t:,\ :I. (.~\ I n ~:~ f) 1..1 ~!;. h (;) U :I. ... ·.f <ll]. ~i; t.:l U )' ... (.'.1 (~ "', (.:.~ I n T I~ I... 
so that TOTBL is the 5hlmbol table for an assembly of the 
same code as IO. In this way, 10 can be saved bw set-
t. :i. n ~!.~ t h c.:~ 11; ~:~ ITI b (:l:\. ·t. (!l b :I. (~~ t (:) J (] T B I... (;~ ,.., r,1 t ~:~ .~" i n ~:.~ : 

S In SYSIO •• JOEND 

I...;i.k(~~w:i.~!;f:~' ATE e~~n b(~~ <;;(~V(·!~i.'.1 t:.\~:~ ~:;(·!~1~ti.I"I~.~ th~:~ ~;~:.lTIbol ·l'.;,~bl(·~\ 

tn ATETBI... (~,..,t.1 tH}':.- :i. "',~.:.t: 

S BEGTN •• ENY:I 

.," t ()B"~ 
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11.3 Interfacin~ DISKATE'to Machine Lan~ua~e Pro~ram5 

DISKATE provides no less than three different 
methods for interfacin~ machine lan~ua~e pro~rams. They 
can either be called from DISKATE, or the~ can call 
D :r S 1< ATE and (.? ~.~ f? C 1..1 t. ~~ :i. ·t:. (:~ s a ~:; 1..1 b r 0 u't, :i. "'1 ~~ + W (~ , 11 ('.f :i. r:; c u s r:; 
these in order. The easiest method of invokin~ a 
machine lan~ua~e pro~ram is with the X command? which 
we've already discussed. Writin~ a pro~ram to be 
invoked in this way gives ~reat flexibility since the 
prosram ne~d not actuallY be resident in memory at the 
time it is invoked -- it can Just as well be invoked by 
a GO command. Of course, when you issue a GO command to 
a machine lan~ua~e pro~ram, YOU must be sure it will not 
overlay a part of the memory needed for somethin~ else. 
In this section we'll describe how such a pro~ram can 
have acces~ to DISKATE information. 

There are 3 subroutines within DISKATE whose 
addresses are ~iven in ATETBL that can be used in a 
linkaSe procedure whereb~ the same kind of interval 
ar~uments used b~ DISKATE commands can be passed to a 
machine lan~uage proSram. The structure of the process 
is this: the machine lan~ua~e proSram calls a subrou
~ine within DISKATF to determine if an arsument is 
present. If so? another subroutine can be called to 
evaluate it. The easiest wahl to link the source code of 
your machine lanSuase proSram to the addresses of these 
subroutines within DISKATE is to set the symbol table to 
ATETBL before assemblin~ ~our prOSram by the same proce
dl..lr(~~ we s(!~w :i.n the l(~st ~:;(·:~ct:i,on. Thc-? rnl..lt:i,n(~ tC) t:.l('~ 

.balled'to see if an arSl..lment is present is called VCHK. 
-It returns with the Z flas OFF if an ar~l..Iment is pre-
.sent? otherwise the Z fla~ is on. 
proSram which takes special action 
(.')f nc) .;~ r~umen·t, + 

If an ar~l..Iment is present YOU 
·l:. :i. nf~' oa 11 e~~d CVAI...S 'I:,() f?V(!~ 1 U(~tf:~ :i, t + 

This allows writin~ a 
in the default case 

can call the subrou
It is important that 

m blank separate the arSument and the address of the 
.subroutine in the case of an X command, or the file name 
in the case of a GO command. CVALS will return with the 
I (){..Je r (~dd r(-?~;;s of ·t,h(~~ a r~.~~I..IITI€·~nt :i.I"I HI..., (snd thf:~ Uf'''f:'f~ T' 
address in DE, unless an error occurs~ In this case 
-CVAI...B 1""11...1... NnT I~ETUI~N AT AI ... I ... bl . .Jt, wi 11 f~~·{i t t:.l~:~ ·jl..JlTlf~:i.rl~,~ tn 
the same error exit used bhl DIBKATE commands which have 
an error~ This exit routine is called WHAT and its 
address is also Siven in ATETBI...~ You could trap all 
DISKATE errors by patchinS at the location of WHAT, 
thouSh this is not recommended except fnr experienced 
F' reJS r(~ITIITI~~ rs • 

What if you want to evaluate an ar~ument and have 
control passed back to your machine lanSl..la.e prnSram in 

.. N t ()('J UN 

CALI... 
VCHK: 

TO BEE 
IF AF~G 

PF~FBENT 

7. FLAG 
OFF- IF 
THEF~F IS 
AN AF~G 

GET ADnF~ 

OF VCHI< 
FI:~(JM 

ATETBI... 

CALI ... 
CVAI...B TO 
EVALUr.,TF.~ 
AF~G .. " .. " 
F~ETUF~NS 

L.DWFF~ 
AnDF~ IN 
HI..., 
UPPEF~ IN 
[IE 
,JUMPS TO 
WHAT 
I F Er~F~()F~ 

VAI...t.Jf:) 
IN:r 1 ... 1... 



c (~~;H:~ 0 f i:U", f.H' r f)T"P I nth i ~i> C (~.~:; f:~ ~:H:) 1..1 C (3''', C ~31.:I. VA I ... US :i. 1", .... 

stead of CVAlS~ This routine works like CVALS~ but will 
return with the Z f:l.a~ OFF if there is an error in 
evaluatin~ the ar~l..Iment. There is one important other 
r.:i :i. ff(~~ renc€·\ • Y (:)1..1 ITIU~;; t ~:;I..1}·:'f:' I H 'l:.c:) VAI...UB thf:'~ (;~dd T'(;~~:;~!;(':~~!; (;)f' 

the initial reference interval HOl..lrself~ the lower 
(:~(il.·.f Y'(::'~~:;~:; :i n HI... and t.h(·:·~ U}':'}':'(-:~ Y' ar.1d Y'(~'~~:;f:; :i. n DE. Notf:~ th.::~t, 
".', h i (t; c ;:~ n b (0 , .I S (.:~ d -t-.. (] h ~3 V (.:.~ t h (.:.~ IT, (:~ chi n (~,~ 1 a n ~;.~ u.;:~ ~.:.~ f~ f!o Y' 0 ~.:~ T' (:~ IT, 

determine the initial reference interval and the ar~u-
IT, (.,:~ n t w :i. "'., h t n :i. t f:, <:~ ~:; ~:; i.':~ ('.1 f T' C) If, t. h (~~\ t (.:.~ f'm :i. n .1:~ 1 n Y' ~:~ m ~;~ C '(' n • You 
. d n n "t. n (':' f:~ d t .. 0 S 1..1 F·' }':, 1 ~:~ '1'.. h f!..\ :i. I", :i. t, :i. a 1 Y' i::'~ f (.:~. 1" (.~~ n c i::'~ :i. n t I.':~ Y' v <;~ :I. :i. f 
~:: ("I U l'~ <:~ n b (.,:~ c (.:.~ r '1:, ~~ :i. n 'l:. h ~:~ '1:, .1!~ n ;:~ Y' (.:.~ ' . .lIT, (.,:~ 1"1'1:, I.,,} :i. 11 1"1 n "', con '1'. . .;!~ :i. 1"1 (:?I"I ,~~ 

IYI.;:~ ','. C h :i. n ~.~f ~:; '::~ IT, b C) 1 S 1I b 1..1 '1:, t h :i. '::; :i. ~:; '('. i ~:; 1-:. ':~ ~:; :i. n e (~.~ :i. 'f" '1:, h (;-' a T' (.:.~ 1..1 .... 

ITI (.:.\ 1"1 t C' () n t . .;~ :i. n (.:.~ d IT, a '1.'., C~ h i 1"1 ~.~t. ~;; ':~ 11, b C) 1 ~:; b HIT, :i. ~:; t (:~ 1.-:. (.:.~ ~:~ C) U C C) 1..11 d ~:.~ .:.~~ "', 
unintended results. 

Ynl.J c·mn h.;:~v(~·~ ml..llt:i.~·'J(~·~ '::~f'~itl..llYlf::\nt~:;, a~:; lc)n~:t (~~:; th(·::\~:~ 

.i:~ f' (.:.~ ~:; (.:.~ },:, (:~ T' ~;~ t f:'~ d ~:.l ~:~ t.ll a n II.. f:; • T C) f:·\ v a 11..1.::~ t i:':~ 'r" 1..1 f' 'l', h (.:~ l' a Y' ~.:.~ U IT, (,:,~ n t ~:; 

Just call CVALS or VALUS repeatedly. 
B U f·., f·., n s f:~ ~:~ C) U w <:~ n t (~.~ c:.f a If, i.:~ c h :i. n c·:·\ :I. (:~ 1"1 ~.:.~ U a ~.:.t i:"'~ )'':' Y' n (.:.~ Y' .:;l m t n 

follow the same protocol as DISKATE commands and use the 
last inte1'val compu'l:.ed in case t,he ar~ument is missin~. 
H 0 1 . ...,1 d n ~:~ C) U (:) t:.l t ;,:~ i. nth :i. ~;; i n t (-:~ '(' v a ]~ 'l) B 1,,1 e h :i. 1"1 f n r'm (!~ t i (:) I"t <:~ m 
this can be obtained by readin~ the cnntents of the 
relevant internal DISKATE re~iste1's. A~ain this is done 
by I..Isin~ symbols from ATETEl. In this particular exam
ple, the lnwer address of the last interval computed is 
stored at the address denoted by the sYlYlbnl Pl, and the 
t..I },:, }~., r::~ T' .::~ d ..... 1 r (.,:~ s ~:; ,m t P 2 • I f ~:~ C) 1..1 t. a II,. (i.~ ;:~ IYI :i. 1"11..1 t ({~ '1:, 0 ~:; II.. :i. IT! 

throu~h t,he listin~ nf the meanin~ of the symbols in 
ATETBL n·t thF' (':'~l"Id n'f" P'::lrt. I I I." HC)I..I w:i.ll ~:;(.:.~(.:~ th.;:~t. HOI..! 

have complete access to all of the infnrmation available 
to DISKATE cOlYlmands+ The source area is the interval 
from the contents of BOSAP to the contents of EOSAP~ and 
the current, file is the interval from the contents of 
HDFP t(:) 'l',h(· ... ~ c(:)nt(~·~nt,~:; c)f FOFP ~ fC) Y' :i. n~;; t(:~I"IC(·':~. Y nt' , .... i :I. :I 
nf.·~I.{·~(:.1 ~;;l..Ich :i. nf(:) rll'l.;:~t i on tn ~:;I..1)':'f:' 1 ~:~ an :i. n :i. i', :i. i.;~:I. r(·~ff.~\ Y'(o:~ne(·~\ 
:i. 1"1 t (0 f' V <:~ :I. i f ~:~ t) U C (~ l:l. tJ A 1... U B • N () '1.'., (.:.~ .t.. h ;,:~ t r f:~ .:;~ d :i. n ~.~ t h (~~ 
contents of internal DISKATE locations in this waH is a 
second method of passin~ information from DISKATE to a 
l'il-Bch :i. nf.~ 1 (:~,,·,~.~u(!~r-.ff.~ sub Y'out. :i.I"I(:~ • I f ~:~ol..l U S(,:~ t..h :i. ~;; IY,(:,~·l· .• hnf.'.f b(·,:~ 

~arefl..!l to avoid lTIistakin~ an address like BOBAPv which 
is the address WHERE THE LOWER ADDRESS of the sO~Irce 
area IS BTORED, for the contents of the 16 bit area 
be~inl"lin~ at this address. 

A ~;; (.:.~ e (] n ,...1 IYt (.:.~ t, h n d n of" :i. n v (:) Ii.. :i. n ~.:.~ (:~ tTl .::~ e h :i. n f:':~ 1 i.3 /"I (.:.~ 1 . .1 (:~ ~:.t (.:.~ 

}' . ., f' C) s~ T' a IT, f Y' 0 IT, DIS 1< ATE :i. ~5 t:.l H I..I~:; :i. n ~.:.t a ~:; },:, (,:,~ c :i. a ], fC e (:~ 'I', 1..1 Y' (,:~ w hie h 
"J'({~\ h(!~v(,~n 'td i. S(~l..Is~:;f:~d bf:~f() y,(.,:~: th(·:~ USFI:~ COMMAND TABLE. 
To (~~Hf.·~Cl..lt(-:~ (~ ",<:~ch:i.n(. ... ~ 1';31"1~.:~I..f(:~~.:if:'!! Pf'C)~:.tf'alTl by th({,~ tTI(~~thnf.'.1 

above YOU have to ~ive a command in the form X addr, or 
GO filenamev optionally followed by an ar~umen'l:.. BH 
usin~ the user command table YOU can invoke a eOlYlmand 
preciselH as if it, were a DISKATE cnlTlmand. WhenDI~KATE 

EVALUATE 
AF~G & 
I:~ETUI:~N , 
Z FLAG 
OFF IF 
Fr~RnR • 
MUBT 
f.jI~)F 

TNIT r:,~EF 

TNTFF~~)AI... 

TN HI. rtf::: 

A!=~GS 

~/j'.JBT HE 
PI:~ECFnF[I 

BY HLANI< 

GET 
AnDI:~B OF 
DJBI,,'ATE 
TNTFI:~NAI... 

F~FGT"" 
STFJ!?S 
.FI:~nM 

ATETBI.. 

EI.'G. 
< AT Pt 
:> AT p~:? 

<S} AT 
HDSAP" 
FDSAP 

<F> AT 
HOFP,.. 
FDFP 

UBEI:~ 

COMMANn 
TABLE 

SAME 
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:i.~:; f:I(:lWC-:~ T'(-~d UJ':.r" it. cont.a:i. ns a' t.<lJb I f.~ wh :i. eh :i. t. (~or'I~:;ul t,~:; 
whenever a command is siven. The format of t.his table 
is identical t.o the format of the symbol table" which 
we've already seen. However" the symbols in t.his table 
are not. labels or variables, but are the names of 
commands created by the user. The ·values· for these 
swmbols are t.he addresses of the machine lan.ua~e 
proSrams which are to perform the siven commands. 
Whenever a command is given" DISKATE first scans this 
I..f~:;i:'f! r COITtITI<3nd tat.'.' I e to ~:;ee :i. f the r(·~ :i. r..; (lJ comm(:~nt:.i wi t,h 
~hat name. If so" it calls the proSram whose address 
follows the swmbol for the command in the user command 
table. If not, it scans the internal DISKATE command 
table. Hence if YOU have any user defined commands~ 
their names will have ~riority over the DISKATE built-in 
commands. For instance" if YOU had a user-defined 
command called PRINT" the command PRINT would invoke 
your commahd instead of invokins the DISKATE P command 
and aS$umins RINT is a variable name. 

Whi::~n the·? Vf.~ r~:; :i. ()n ~;I..IP}~~ 1 :i. (~~d c)f n I BKATE :i.~;;' b rC)u~.:.~ht ' .. IJ··~ v 

a small amount of space within the code for the module 
ATE is allocated for a user command table" and the user 
comIY,(lJnd t<l~b 1 e w ill bf.·~ in th :i. ~:; ~:;}··~(:~Cf.·~ un:l. (~.~~:;~:; ~:Inu m(;~kc~·~ (;~ 

new copy of DIBKATE with the user command table 
somewhere else. Of coursey to start with there are no 
user-defined commandsv so the initial contents of this 
f:;Y:'ac(·? is e3 0 i nd:i. Ce:d', :i. ni-1 th(~ er',d of thE) I .. I~:H·:~ Y' CCHT,IY,<3nd 
table. This space consists of the interval 
USRCT •• ROMEND, where UBRCT and ROMEND are symbols from 
ATETBL. Let's see an example of how to create a user 
defined comm.nd. In Part I we Save a functional but 
ineles~nt proSram called PRNTSYM to print out the symbol 
table. Suppose we want to make this into a user defined 
command" .which to abbreviate we'll call PSYM. Recall 
that PRNTSYM was assembled to beSin at 7FOOH, and that 
to assemble PRNTSYM properly we had to set the symbol 
table to ATETBL to ~et addresses for OUT" PHLSB, and 
SYMTB. L@t's suppose that we've Just assembled PRNTSYMv 
that the source code for it is the current file" and 
tha·t, t,he sHmbc)l t,able ha~:; 1"I()t J:.\(~~(o:?1"1 ::·~(o:)r(Jf.~t.'.i. I...c-:,t's (~lso 

assume that there are no user defined commands at this 
point. To create the user command table, we can sive 
the followinS commands: 

N 
E r.: ()F~G l.JSF'~CT 

ABC PSYM'" 
nw PF'<NTBYM 
DB 0 
:1 
A 

• .. ·:1. :1. t .... 

FORMAT 
·AS 

SYMBOL 
TARLE 

seANNEfI 
BEFORE 
TABLE OF 
fHJ:rI...T .... IN 
CDMMANDf:; 

LIBTS 
COMMAND 
NAME 
THEN 
ADnF'< OF 
PF<DGF~AM 

TO PEF~"" 
Fnl:~M ITl' 
() AT THE 
END 

~:;PACE 

WITHIN 
ATE FnF~ 

IT AT 
USI:~CT fo ~ 

I~OMF.::Nn 
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(Remember that PRNTSYM sets the assembler ~ormat to 
Intel.) This simple source pro~ram will creat~ a user 
command table. with only one entrY, PSYM. Now anhl time 
we want to print out the shlmbol table we can sive the 
command PSYM as i~ it were a built-in DISKATE command.' 
However, for this to become permanent there are two 
t. h :i. n ~.t ~:; t hi~ t ITI U ~:;-I.', J.',l f:'~ d (] n (.~ i ITI m f~ ('.1 :i. (:d, (~ :I. ~:J • F i Y'S t, w ( .... ~ h a v (~~ ·I.~ C) 

$sve a new copy of the module ATE, so that when DISKATE 
:i. <:; b rnu~.:.th"", u~':' 't,h(·:~ new 1J~:;f'~ T" eommand taJ:.ll (~.~ w :;.11 t:.lf.'~ :i. n 
r.' l.::~c i!:~ + 8 :i. nCf:~ '1:, h(·:·~ ~;; ~:~mbo:l. ~;j. fo T' ATETHI... a Y'(·:~ (~l Y'(·:~(~i.'.i~:f :i.1"I th( .... ~ 
<::. '::~ ITI t.') C) :I. tab 1 (.~ y W f'?! C' a n ci C) ."., h i ~;; t:.l'::~ IYI 0 1..11"1 t :i. n ~:.t .::~ d :i. ~i; It.. (~.~ t. t. e w :i. t h 
ATE as the second directoY'Y entry and typin~: 

SATE BEGIN •• END 

Since the user command table is located within the space 
'''-OT' thF! mDr.1ul(·:·~ r.,TE, .",hf:~n DTnl,ATE :i.~:; by'ou~':.th'l', UF' '("'(,OIT, th:i.~;; 

version? our user command table will be there. The 
-;;(~;acnnd th :i.n(.:.~ t.h<~t, ITIt..I~;; t ~.'.l(.:~ don(·:·~ :i. ~::. 'I:,C) :i,!"Ie ludf:~ th(~·~ com .... 
1T1(~nd : 

I.. PI:~NTSYM 

in the STARTUP filey for otherwise the code for the user 
comm8nd PSYM will not be in the memoY'Y at power-up~ and 
<!.~ i v i n(:.~ '1' .• h (-:.~ C C) ITII'II <:~ n (".f P S Y M w 0 1..11 d }':, T~ n t:.l <:~ b 1 ~:~ c' ~:~ 1 .. 1 ~::. (:~ i.:~ c Y' (:~ ~:; h '" 

In ~eneral there are three thin~s to keep in mind 
wh(·,:~n ~:~(JU C~ r(·:·~(:~i' .. e·:·~ a n(:·~w I..I~:;(.,!! Y' d(o':~f i. n(~d cC)ml .... (:~nd: 

1", The code for the new part of the user command table 
IT! u ~:; '1.'.. t:) (~.~ ADD E D () N T (] THE END C) f a 1"1 ~:~ C t) (1 (.:~ 'l', h (:l t ~:l 0 U ;';l .I. Y' c·'!! a d ~:~ 
h (:~ v (.:.~ .(." c) T' a 1..1 ~:; e·:·~ '1~ c <:) I'll I'll a n (1 t (:~ t . ., 1 e·:·~, ~:; () '1:. hat (.:.~ ~.!. :i. ~:; t. :i. 1"1 ~.:.~ 1 . .1 ~:; (.:.~ '{' 

d(·~f :i. n(:·~i.'.1 Cc)ITII'II(:~ncf~:; ~:~ T'('':~ !"Int. 1 C)~:; 'l'. + Thu~:; HOI..I ~:;hDl..Il c1 (:~ 1 wa~:~i:; 
Ii.. (.~ f':~ }'.~ C) n ..... 1 :i. ~:; k. (:~ cOP ~:~ n f '1:, h (-:.~ f :i. :I. (.:.~ ..... h :i. c h .::~ ~:; i:; f..~ ITI ~:.l 1 (-:.~ s 'l'. h (.,:~ 1..1 i:~ (.:~ Y' 

C'c)I'IIITIand t<:~~.').I. (.'!! + 

2 <. Aftf':~ Y~ ,(~~:;~;{:·~ITlt:,\]. ~:~ nf a ·I"I(-:~"""I I .. I~:;(·':~ 'I' cOI .... m<:~ni.".1 t;,~b:l. (.,:~ Hnl..l hav(~·~ 

tn T'i!:~~:;(~V(-:'~ ATE (, 

::~+ YC]U ml..l~:;t ITlak(·:~ ~:;I..I·('f':~ ~:~DU hav(-:·~ F'T'·(]v:i.f.'.f(·,:~cf a I,.]a~:~ at F'Dt,Ji:':~T""" 

UP t :i.m(·:·~ fC) 'I' th(·,:~ Db.J(·:·~c'l', code·::· fo Y' th(:·~ Y'Ol..lt :i. n(~ wh :i. ch [4,1 :i. 11 
carrhl out the l.lSer defined command to be brol..l~ht into 
'1.". h (.,:~ I"iI (.~ I'll c) T' ~:~ + T h (.? (-:.~ <~~:; :i. f:~~:; t I,.] (:~ ~:~ :i. ~:; '1: •• C) :i. 1'"1 c 11..1 d €.~ t h (~.~ P Y' 0 ~.:, (.:~ '1" L. 
(~OITlITI(:~I"Ii.'.i :i.1"I t.h(~·~ BTAI:~TUP f :i. 1 (:.~ ~ 

T h (~~ t. h :i. y'd I"fI (.:.~ t h C) d C) of" i I", '1:.. (~.~ '{' ·r·' a c :i. n ~~ a nl i~ C h :i. n (.:.~ 1 a 1"1 ~.:.~ I..I'::~ ~i1 i!.~ 

pro~ram t.o DISKATE has a cOl'llpletely different structure. 
T t :i. 5 ~.:, C) $ ~:) :i. b ], (~~ for D J B" ATE t () ~:; (~:\ 'I' V (::\ a ~:; (:~ 51..1 b 'I' C) 1..1 tin (.:.~ t C) 

be called by a machine lan~ua~e pro~ram+ The machine 
lan~ua~e prC)~ral'll can pass a strin~ of commands for 
n I SI<ATE tn (-:·~~·~(·:~cut(·:·~, (:~I"I(i :i.·f" th(·:·~~:;(-:·~ cc)l'IIl'11ancf~:; :i. nc 1I..1cii::·~ (!~n ATE 
command, further cOlTlmands can be entered from the 
terminal Just as if DISKATE were beinS executed from the 

"":I. t :? .... 

CAN SAVE 
NEW COpy 
OF A Tf::: 
WITH 
UBEF~ 
enMMAND 
TABLE Tn 
HAVE IN 
PL.ACE AT 
Pc)WEI:~""UP 

Cc)MM(~Nn 

TO tOAn 
conE !=:'O!=~ 

FXF· .. · 
CUTING 
IJSEF~ 

cnMM(~ND 

SHOULD 
Gf) TN 
ST(~I:~TUP 

FILE 

tvlACHINE 
I ... (~NGUAGE 
Pt=~ClGF~AMS 

CAN CALI ... 
nISI<ATE 
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power-up state. to use this method ~ou must NOT call 
the entr~ point ATE, since this will initialize the 
stack and lose the return address. Rather, ~ou call a 
special entr~ p6int called ATECOMS. 'This entr~ point 
assumes that the HL re~ister pair contains the be~innins 
address of a strln~ of DISKATE commands. It will 
execute the strins, then return back to the callin~ 
pro~ram. If the command strinS results in an error, the 
er~or messa~e will be printed on the terminal but con
trol will still return to the callinS proSram. The one 
t: h :i. n ~.:.~ ~:~ 0 1..1 ITI 1..1 ~:;. t b (.:~ C:~ a Y' (.:,'0 f u 1 n f :i. ~:; t .. hat. i',. h (.;? c C) mm <!l n 1.".1 ~:;. ·t, Y' :i. 1'"1 ~.:i 
cannot include a RENT command? nor should this be siven 
from the ke8board dl..lrinS an invokation of DISKATE called 
by a machine lanSua~e proSram, since it will result in 
the return address beinS lost. 

T C) ITI <!l k (0:,'0 :i. t (~~ (!l S :i. (.:.~ r t (:) 1..1 ~:; e t.. h :i. ~:; f f:~ a t u Y' (~~~ II W h (.~ n 1:1 I S 1< ATE 
i ~:; )·· ... owe red Uf" a ,jUITI}':' '1:, C) ATECOMS :i. s w r :i. t tf.·~n at m(·:~mr.) Y'~:~ 

loc~tion O~ Thus DISKATE can be called b~ a machine 
lan~uase proSram by the followins procedure: 

1+ Load HL with the address of a strinS of DISKATE 
commands endinS with a O. The strins can incl~de sever
al cC)mmand lines. 

:2 " E ~.{ (~c 1 .• 1 t (ll! t h (~.~ . :i. n~; t r 1..1 c t :i. 0 n Ii: S T 0 + DIS KAT F w :i. 11 t:.l (.:~\ 
called and will execute the command strinS. Note that 
it will be I..IsinS the stack of the machine lansuaSe 
proSram that called itt 100 bytes of stack should be 
sufflclent for most applications. 

3. When control is passed back to the machine lanSuaSe 
prosra~, the carr~ flas will have been set if an error 
has occurred, so ~ol..lr proSramcan check for this case. 

B(~."!c~aus&~ e)f' t,h&~ ,jUITI}':' te) ATECOMS a 'l... 1'(1(~,~mc) Y'~:~ I OC:~(i~t :i. (:)1"1 () v '~,h(~~ 

ReT 0 will automaticallY cause a call to be vectored to 
ATECOMS. 

Cln(-:~ W<:~H fo r ~:~c:)U T' 1TI(:~c:~h :i. n(~ 1 (:~n~.:.~u(:~~.:.~(,:~ p rO~.=i Y'aITI to },:'a~;;~:; 

information to DISKATE usin~ this method i5 to set the 
value of internal DISKATE variable%. For instance, sup
pose ~ou want ·to ~enerate a source file usinS a machine 
lan~uase proSram and then operate on it with DISKATE 
commands. The contents of BOFP and EOFP can be set to 
point to the beSinninS and endinS of the filev with the 
contents of BOSAP and EOSAP beinS set to point to a 0 at 
the beSinninS and a 0 at the end of the file. Then when 
~:I(JI..I C.i:J 11 D:r SKATE th(~,~ Cl..l r r(~,~n't, f :i. 1 f~ w:i. 11 b(,~ the f i :I. (-:~ 

Sene rated bH Hour machine lanSuase proSram+ 
Information can be passed from DIS~ATE to a machine 

:I. (:JI"I~.:.~ua~.~e }' .... T'(JS T'<:~ITI W :i. 'l~h th :i. ~5 1TIf.~th(:)i.'.1 I..I~:; :i.I"I~':.f a ~:;}'·"'(,:."!e :i. <:~:I. CC:)ITI"~ 

mand which we haven't seen before. The V commandv V for 
eValuate, will put the lower address of the arsument in 

.... :I. :I. :3·· .. 

VIA 
ENTRY 

·POINT 
ATECOMS 

EXECUTES 
COMMAND 
STI:~ING 

l4HOSE 
ADDF~EBS 

IS IN 
HI... 

,JUt1P TO 
ATECOt1S 
IAIF~TTTFN 

AT 
MEMOI~Y 
LOCATION 
o ........ CAN 
BE IN .. -
VDI'\ED BY 
I:~ST 0 

I:~ETI...IF~NS 

W:I:TH 
CAI:~F~Y 

SET IF 
. Er::~I:~[)F~ 

~) 

COMMAND 



HI... .1:H',d 'l'.,h(-:,'Il..n~'I~':'(,:rr (;~dd T~f~~;;·~:; :i.l"l. DE. Th :i, ~:; COIYIITI<!tI",d t,J :i, 11 nn·t', 
achieve anwthins if siven from wi~hin DISKATE it$elf~ 
since the information in HI... and DE will be overwritten 
b~~~ ~;; I..Ib~:;(~~(:~u(~,~nt :i.I··,tf.'~ T~I"I(:~ 1 T'OI..l't, :i.I"I(~~:; + How('~v~~ r v :i. f 'l',hf.~ V C(:lIYl· .. · 

ITI .;:~ 1"1 ..... i :i. ~:; t h f~ . ], (:~ f,'; t . C <:) III IT, (~ 1"1 d :i. 1"1 <:~ ~:; t T~ i 1"1 ~.:.t (:) of"' C 0 III IT, (;~ 1"11:'.1 ~:; (.;:. N (.:~ c 1..1 .... 

ted bhl ATECOMS, on returninS to the caller HI... and DE 
will have the addresses of the arSument. For instance, 
suppose YOU wanted the value of the DISKATE variable X. 
The machine lanSua~e source statements: 

I ... X:r H~CClMMANn 
I:~~ST () 

I..p,HFI... '" <- '" + 

01-

• 
COMMAND ABC VX 

Df.. () 

<3 ~:; )',', (:~ r t 0 f m ITI ;'3 C:~ h :i. n (.:~ ], (:~ n ~.:.~ 1..1 (:~ ~:.~ (,:~ }':' V' C) ~?~ 'f' (!~ I'iI W D 1..11 r:.t c ;.;~ 1..1 ~:; (,:? t h (\o~ 
v(:~ 11 .. /P C)'f" X t,C) t.')f.'~ :i. I"! t:.lc)th HI... <;~I"'i.'.f. DE <3ft,(,,!! T~ th(:.~ l"(·:~t,1..I V'I"! '(',0 

thf.'~ ~;t(:~t('~IY,(f~.nt I ... ABEI... + 

Th(,:~ cnIT'IT'(3I"1d~;; :i. n a ceJmm;'1lnl.'.i ~:; t T' :i. nS (':~N(.':~el .. lt(':~i.'.f b~:~ 
ATECOMS can certainly include disk commands. You can 
even use this method to link to the value of shlmbols in 
ATETBL durin. the execution of a machine lan.ua~e pro~ 
~ram, rather than durin~ assemblyv by havin. a command 
strin~ include L ATETBL <T),KEEP=Ov C)r the like, and 
then a V command for a symbol in ATETBL. With this 
flexibility~ virtl..lallw any type of interface needed 
between DISKATE and a machine lan~ua.e pro_ram can be 
con~; t rUf.~tf!:~d + 

If a machine lan~ua.e prpSram needs access to the 
:i. nt' (:) Y' ITI (3 1'. :i. 0 n :i. nth ~~ (',i :i. T~ (.:.~ c t (:) T' ~:~ Y' (~~ ~.:.~ (;~ y'd :i. n ~.:j <:~ d :i. ~:; II.. f :i. :I, f,,~ II :i. t 
can be obtained by consultin. the DISKATE disk buffer. 
Thj.~!; bl..l'r'~f(,~r b(,~~\~:i.I"I~:; ~~,t" 'l~h(-:,'I addre~;;~; DJSI<BUF~ Whf.'~T'(':'~ DIBI"Bl.JF 
is aSain a symbol from ATETBL. After an I command, a 
c (:) r:, ~:~ 0 f t h (,?, e r, 'l', :i. T' (,? d :i. r f:~ c t (:) T' ~~ w :i. :1.:1. (:) c cur:, H :I. () ~~ 4 b ~:~ ,t", (,:~ ~;; 
b e ~1 inn :i. I"t ~\t w :i. ,t~ h n :r B 1< £f U F + ( D I f.i KAT E c (:) n ~;; 1..11 t ~1 t h (~,~ ci :i. r:; k. .... 
resident copw of the directorw for any disk commands 
this COPH of the directorH is left in memory only for 
1..1 ~;)(~~\ b ~:~ 1..1 ~:; (~~ r }','I T' (] ~:.~ r c~ m m + ) A ITI.HH:~ h :1. r', f,,~ .I. .;~ ,.', ~.:.~ I..I-i~ ~.:j (,:~ F' l' C:H':.~ Y' -i~ ITt. C (~ n 
consult the directory by statements such as: 

l..x:r. H!I DII:~CDM 
1:~8T 0 

+ 

DIRCOM ASCt I....ATETBL$<T>~ 
ABC KEEP::::O ~ :t: , 
ABC VI:!:r: SI~:BUF 

"":I. j, 4 .... 

PUT~:) 

I...OWEF~ 
ADDF~ OF 
AI;~G IN 
HI ... ,. 
UPPEH IN 
DE . 

G1NLY OF 
I.IBF TN 
cnM~4ANn 
BTF~TNG 

TO BE 
EXECUTED 
BY 
ATFCDMS 

COpy DI:;' 
n:t:I:~EC"" 
T(JF~Y 

LEFT AT 
:I. ~:)T :1. ()~.~4 

HYTE;:S OF 
n:rSI\BUF 
AFTEF~ I 
COMMAND 
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DB () 

Upon returnin~ to the machine lan~ua~e pro~ram after the 
RST 0, HL will point to a COpy of th~ directorY~ The 
pro~ram can pa~e throu~h it entry by entrY, testin~ the 
first 8 bytes of each 16 byte entry for the desired file 
name, then readin~ from memory the desired information~ 

Note that YOU can also consult the dire~tory 
directly from DISKATE~ For instance, to ~et a core dump 
of the directory type: 

L ATETBI... <T> 
KFFp::::O 

I 
.DISKBUF.~<+1023 

.... :I. :1. ~::; .... 



D :r s 1'\ ATE U i5 (.:~ l' I ~:; M .:~ n 1..1 ~~ ]. •••• 'I. :11.) .,., 

ESC causes current line to be inSnored~ \ echoed~ ESC causes 
escape from the panic state. 

BACKSPACE causes Just-t~ped character to be i~nored~ Backspace~ 

~P8ce~ backspace is echoed. 

8 :i. n t .. h (.:.~ F' a n :i. c ~; '1.', i.:~ t (.? C a 1..1 ~:; (.:~ ~:; 0 n (.:.~ c h (~ Y' (:~ c '1.', f::'~ Y' tnt:) (.:.~ P Y' i n 1: .. (.:.~ r.{ .;~ 1"1 i.'.1 t h (,~, 
panic state remains in effect. 

A panic detect routine whose address is Siven b~ the Jump at 10+12 
:i. ~:; C:;-';:1 11 €·~d },:,(.:~ l' :i. C) ('.1 j. (:~a 11 ~:l ~ :i. nc~:I. 1..11.'.1 :i.n~.:.f r' T' :i. C) 1" to th(·:·~ c:)utf·~l..I'l", of c{·~ach 

character, to determine if a process is to be interrupted. The 
routine provided will cause a process to be interrupted if anhl kehl 
is pressed, provided it can be detected~ The Break ke~ Sives the 
most easil~ detected si~nal. A user-provided panic detect estab
lishes its own conditions for determining when a process is to be 
interrupted. If the process is to be interru~ted, the p~nic state 
is entered. The panic state is also entered when a PAUSE command 
is executed or @ is encountered as the file name in a file name 
:l.ist for assembler commands. 

When the panic state is entered, the s~stem will wait for an 
:i. nr'l..It ~ :r f 'l',h :i. ~:; :i. npl..lt :i. ~:; thf.·~ ch(:~ rr:~c:~t(~·~ Y' S, th(~ }~~ r(:)Cf::}~:;~:; cc)nt. :i.nl..l(·:"~:; 
but the panic state is automaticallhl still in effect the next time 
the panic detect routine is to be consulted. Thus S will allow 
() 1"1 (.:~ c h.cs l' ~3 C t (o~ l' ·t, c:) b (~.~ £:) 1..1 t, }'~" u t d 1..1 r :i. 1"1 ~.:.f 1 :i. ~:; t .. :i. 1"1 ~.~~ ~:; • I f t h (.~ c h c:~ Y' act. f.'~ Y' 

input is ESC, the process is aborted. If the character is anhl
thin~ other than S or ESC the process resumes with the panic state 
no lon~er in effect. 

Cc)lTIlTlc:~nl.·.1 FC)Y'lTIat: 

Blanks allowed an~where EXCEPT WITHIN AN ARGUMENT~ A blank is 
mandator~ to separate multiple ar~l..Iment$ of one command. Multiple 
commands separated b~ commas ma~ be ~iven on a single line. 
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Number Symbols: 

A simple number is ~iven by a strin~ of di~its or hexadecimal 
di~its be~innin~ with a decimal di~it, preceded by a minus si~n 
for ne~ative numbers, and suffixed immediately by: 

no suffIX 
Q 
H 

decimal 
octal 
hexadecimal 

A number can be ~iven in the SPLIT FORM alb where a and bare 
simple numbers. a:b denotes 256*8 + b. NlJmbers denote 16 bit 
values. Ne~ative numbers are represented in two's complelement 
form as signed 15 bit inte~ers. Addresses are 16 bit non-ne~ative 
intesers. When a neSati~e number is treated as an address the 
sisn bit will be treated as a. disit bit. 

Variables: 

A variable name may be any lensth, must contain only upper case 
letters and di~its and must be~in with a di~it+ VarIables denote 
16 bit values. 

Arithmetic Operations: 

The arithmetic operations +, -, *, / are performed left to ri~ht 
with the same priority. * is modulo 65536, and / ~ives only the 
auotient discardins the remainder. 

Arithmetic Expressio~s: 

Variables and numbers may combined into an arithmetic expression 
usins the arithmetic operations. Parentheses are not allowed. 

Intervals: 

An interval is a pair of addresses, with the first address <= the 
second address. It specifies the interval in the computer's 
memory from the lower address to the upper address inclusive. A 
sinSle number is identified with an interval whose lower and upper 
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addresses are e~ual~ 

Initial Reference Interval: 

The initial reference interval is determined by: 
1~ The command? and 

"":I. :1. B· ... 

::.~ " T h (.:~ (;~ r ~.:.f u m (~.~ n"l", () f 'l", h (.:~ 1 .;:~ ~:; t I:~ E F c (:) IYIIYI.i:~ n (1 :i. f 0 n (.~ h a ~;; t:,l t::.~ (,,:~ 1"1 ~:.~ :i. v (~~ 1"1 '" 

The initial reference interval for D? Gy and F commands is the 
~;1. 0 U Y" C (~.~ .i:~ T' (.:~ .::~ ~ F C) raIl () t h (.:.~ Y' ~;; t h (~.~ i 1"1 :i. 'l', :i . .;;~ ]. Y' (o:.~ f (.:.~ l' (~.~ n c (.:.~ :i, n t (,~ Y'V a :/. :i, ~:; 

'1:, h (~~ C 1..1 Y' Y' (.:.~ n 't·, f i :I. (,::0 :i. of' 1"1 (] I:~ E FcC) IYIIYI <:~ n (1 w ~:~ ~:; ~.~ :i. v (~~ n C) Y' '1'., h (.:.~ ~:~ T' (,:.~ I..IIY, (~.~ 1"1'1:.. ' (;)'f' 
the last REF command was empty; otherwise th~ initial reference' 
interval is the ar~urnent of the last REF command ~iven as applied 
to the current file~ 

Matchin~ Interval Symbols: 

I" l .. 'J .. .., (.:~ }.~ . \,. .. matches the first occurrence of text within the initial 
reference interva:l.~ text may contain any ASCII characters 
includin~ non-printin~ control characters" 

tseGuence of numbers separated by blanksi 

matches the first occurrence in the initial reference 
interval of the seGuence of bytes whose codes in the 
current base are ~iven by the numbers~ The numbers 
ITI I..I~; .~, t.:l t::.~ . t~, (:) ~:; :i. ·t~ :i. v ~:.~, .::: :::: ~~~ ~::; ~:.:; <:~ 1", i:.i ~:;. t'l (:) 1..1 :1. t.1' N (] 'r tel (;~ v (.:~ (:~ C~ c:) T\ ,,·1 

matches the first carria~e return in the initial reference 
i nt,e Y'V(:~ 1 

matches the first character in the initial reference 
:i.l"ltf.'~ y'va 1 

m.tches al"lythin~ in the initial reference interval~ 
number of consecutive dots can be used.) 

Non-Matchin~ Interval S~mbols 

( AI"I~:I 

an arithmetic expressionspscifies the address ~iven b~ 
the value of the expression. Expressions are treated as 
non-ne~ative 16 bit numbers. 
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(F) denotes the current file. See below under Memory Files. 

<S) denotes the source area. See below under Memory Files. 

(T) denotes the symbol table. See below under Symbol Table. 

(R) denotes the last record read from disk. See below under 
Disk File Reference Symbols. 

denotes the address next after the end of the source area' 

T~ denotes the address next after the end cif the symbol table 

denotes the address Siven by the entry pointer. The char
acter whose address is the value of ~ is called the tar~et 
Ch<3 r(;~c·l:,c-:.' r .,. Th(·:;. v(:~ ll..l(·:~. of I" :i. ~:; ~.~ :i. V(~·~n b~:~ th(·:·~ :1.6) t:.t :i. t numt:'\f:~ Y' 

stored at CHPTR where CHPTR is a symbol from ATETBL. 

<: d (-:~ n n t, €.~ ~;; 't h (.:.~ :I. (:) w (.:.~ Y' ad c1 ,., (.:.~ ~;; ~;; n f t. h c-:-:o 1 a ~;; 'l:. :i. 1"1 'l', (.:.~ Y' v m 1 C:~ (J m F/I . .I t (.:.~ (:.f .,. 
T h :i.~;; :i. ~:; a ~:; ~;; :i. ~.:.~ n (.:~ (',1 a v a :I. u (.~\ ~;~ ~:; ~:; (:) C) nth (.~ :I. 0 W (~-:o Y" <;~ c1 1.".1 Y' (-:~ ~:; s i ~:; 

d f.-~ t .. (~-:o '1' ITI :i. 1"1 (-:~ d" €.~ V f.-~ n i f t h (.?' 1..1 }~'I F' (~.~ Y' (;~ ('.1 d Y' (~ ~:; ~:; h <;~ ~:; n 0 'I:, ~:~ c-~ ·t·, t:.t (~.~ (~.~ 1"1 

d(·:·~'l'.c-:·~ rlYI i nf.·~d + Thf.·~ va luf.~ (Jf -::: :i. ~:; ~.:.~ :i. v(·:·~n b~:1 th(-:~ :I. (~) b :i. t 1"I1 . .Imt.')(~;. Y' 
f:; tC) T'f~(·.1 <3t P:I. wh(~·~ r(~·~ P :1. :i. ~;; (;~ ~;;~:~ITlt:.\D 1 f T'nm ATETHI.... 

) denotes the upper address of the :l.ast interval co~puted. 
A~;;~;; i ~.:.tnei.'.1 a V<:~ lu(~·~ wh(·:·~n the comf·" 1 (~·~t(·:·~ a Y·~.~~I..IITI(·:~l"'It :i. ~:; i!.~v.;:~ 1 Ui.:~t(~i.'.i 
or : is encountered. The value of ) is ~iven by a :1.6 bit 
number stored at P2 where P2 is a s~mbol from ATETBL. 

1 denotes the address of the last error in a macro or com
mand line, or the point at which printout from a " command 
was aborted via p~nic detect. The vafue of ? is the 16 
bit number stored at ERSAV where ERSAV is a s~mbol from 
ATETBI.... 

& denotes the assembler pro~ram counter. The value of & is 
th(·:~ :I. 6 t:.l :i. t nUITlb(~~ r r:; tn Y'f.-~r..i .;;~t ASPC, ';3 ~;;':~ITlt:.l(:) 1 f rOIT! ATETHI.... 

~; c1 c·:.' 1"1 C) t (~~\ S 'l', h (.:;. i.~ ~;; ~:; f..~ IT! b 1 (~.~ T' ~:; t, n r a ~.:j (~~ C C) U n t (~~ Y' • T h (.:.~ v (;~ 11,.1 (,:::0 0 of ~I; :i. ~:; 
:l~ h (.~ :1. 6 t:.l :i. t 1"1 U ITI t:.l f.'~ Y' ~:; t (:) T' (.~ t:.f i.;~ t, S T C T I:~" .;:~ ~:; H I'iI b C) 1 f Y' 0 IT! ATE T B I ..... 

<exp)! where (exp) is a numerical expression, denotes the exp'th 
line in the current file. exp is interpreted as a positive 
:I. 6 b :i. t n 1..1 m b (~.~ Y', and :i. f t h :i. ~:; :i. ~;; 1 <:~ r ~.:.~ (-:~ Y' t h a,." t h (.:.~ n 1..1 IT! b f~ Y' c:) f 
lines in the file <exp)! denntes the 0 at the end of the 
f' il f.-~ • 'W :i. thc)l..It «'~N}~ > i.:~l"Id ()! ';3 rc-::\ th~:~ ~;;.;:~m(o:;. a~; :I.!. 

I l"lt(·:·~ T'V (31 A r~.~~UIYI(-:~nt.~; : 
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An Interval Arsument may be specified bhl a Matchin. Interval Shlm
bolv a Non-Matchin~ Interval Symbol, or an expression in which 
interval shlmbols are combined b~: 

Int@rval Operations: 

Concatenation: Denoted bhl one interval shlffibol immediatelhl 
followed by anotherf Neither interval shlmbols mShl contain 
any non-matchin. interval shlffibols. The interval denoted 
is the interval matchins the concatenation of the patterns 
specified bhl the two interval shlmbols. 

Arithmetic Operations: The shlmbol <I1><op)<I2), where <11> and 
(12) are interval shlmbols and <op) is an arithmetic dpera
tion has lower address = <lower address of Il><op><lower 
address of 12), upper address - <upper address of 
I1><op><10wer address of 12>. 

The symbol (1)% where (I) is an interval ~Ymbol expands 
the upper end of the interval to an entire line 

OccurrencinS: The shlmbol <exp><I> where (exp> is an arithmetic 
expression and <I) is an interval symbol containin. no 
non-matchin~ shlmbols denotes the exp'th occurrence of 
the pattern siven by <I>. <exp) is interpreted as a 
si.ned 15 bit number. If the value of <exp> is ne.ativev 
<exp><I> denotes the ABSCexp)'th occurrence of the 
pattern Siven bhl <I) countinS backwards from the end of 
the initial reference interval. 

Any number of consecutive dots can be used. <11>.<12> 
denotes the interval from the 'be.innin. of 11 to the end 
of 12. If (12) contains only mat~hin. 5hlmbols, thehl 
match the first. occurrence of the pattern .iven which 
occurs AFTER 11. If the end of 12 is lower than 11 an 
error and a matchin. failure will occur, even if (11) and 
<12>· contain no matchins symbols. 

<11>:<12> causes the initial reference interval for all 
matchinS symbols in <12> to be the interval denoted by 
(11), and as soon as : is encountered> is .iven the value 
of the uPper address of 11. 

Order Df Priority of Interval Operations: 

1 Concatenation Hishest 
2 Arithmetic, %, occurrencin. 
3 
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Default Interval ArSument: 

For anhl command except disk commands which take an Interval ArSu
ment wh(~·~ rf:~ ne) (:~ r~.:.tI..lIV'(~·~ nt t ~:; ~.f :i. '.len" 'l'-h€~ <:~ Y' ~.:.{UIV'(·:·~l"It 1..I~;(~d w:i. 11 bf:'~ the 
las'l'- interval computed. 

Disk File Reference Symbols: 

Disk Drive Desi~nator: 
a 1 (.:.~ t t. (~.~ rAt h r C) 1..1 ~.:.f h H + A t h T' n 1..1 ~.:.~ h D d (.:.~ not (-:~ D :i. ~;; k .J n c k (.:~ ~:l 

D Y' i ve~:; :I. th T'nl..l~.:.th 4 II E th T'OI..l~.:.~h G d(·:.'not(·:·~ No T'th Bta l' nT' i v(a~:; :I. 
t.h T'DU~.~h ~3. H i ~:; cu r r(-:~l"It,.l~:l unu~;(~·~ ... ·.f. 

It :i. ~:; k F i 1 (.:~ . N a IV, (.:~ ~:; : 
A n ~:~ ~; (.:-~ (:~ u (-:~ n c (~.~ C) f 1..1 F' t DBA SCI I c hay' act €.~ T' ~:; {,J t'l 0 ~; (~~ v (;~ 1 u (.:.~ :i. ~; 
Sreater than hex 20 (a blank) except for: 

:I. • 
~') 
....... ol'o 

+ 
+ 

@ <3 ~:; t.h(·:·~ ·f:i. v'st. cha r(:~c·I:,(~.~ Y' c)f thi::-~ f :i. 1 i::~ n(:~lYIf~\ 

a~:; th(·~ f:i. Y'~5t ch(~ ract(~·~ Y' of tht~:·~ f:i.l (.:-~ 1"1 ;:~ IT! (.:.~ 

optionallY followed immediately (no intervel"lin~ blank) by 
: then a Disk Drive Desisnator. If no Disk Drive Desi~
nator is present it is assumed the file resides on the 
Cu r rf~nt Dr :i. v(·:·~. 

In place of a file name" the symbol " denotes the most 
recently refe~enced file. If a file name is prefixed 
immediately (no-intervenin~ blank) by the character @1I 

a disk command referencinS this file will flrst execute 
a PAUSE CC)lTImand .;:~n€.'.i then (·:·~X(·:-~cutf:~ the·? (',i :i. ~:;k COIYIIYI(:~nd. 

<R) denotes the interval in the memory occupied by the 
most recently read record from the disk. The lower 
address of <R) is siven by the :1.6 bit value stored at 
RECAD (~nl,·.i thl!.~ Uf'~P(':'~ Y' Br:.id r(·,:~~:;~:; t:)H t,h(·:-~ :1. 6 ~:,\ :i. t v(~ 11..1(~~ s tn r(·~d at 
I:~ECND" wh(·~' r(~·~ I:~ECAD (3nd I:~ECND <:~ T'(.;.~ ~:;~~IYlt:.\(]:I.~; f Y'OIT! ATETBI... + 

Me~·~IYI<:) Y'~:~ F i :I. (~~; : 
Files in the memor~ are located within an area called the 
source area" denoted by <8). The lower address of <S) is 
.iven by the :1.6 bit value stored at BOSAP and the upper 
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address'by the 16 bit value stored at EOSAP, where BOBAP 
and EOSAP are symbols from ATETBL. S- deontes the same 
value as 1 + the contents of EOSAP. Each file is a 
seQuence of bytes bounded by 0'5. One such file is the 
current file, denoted bhl <F>. The lower address of <F) 
is ~iven by the 16 bit value stored at BOFP and the upper 
address by the 16 bit value stored at EOFP, where BOFP and 
EOFP are symbols from ATETBL. <F> does not include its 
boundin~ O's. <8> includes the 0 ~ivin~ the lower bound 
of the lowest file and the 0 ~ivin~ the upper bound of the 
h :i. ~.~he~; 'l:. f :i. 1 (~~\ • 

S~:~lYIt:,\o 1 Tab 1 (-:~ : 
The symbol table is denoted by <T>. The lower address of 
<T> is ~iven bhl the 16 bit value stored at 8YMTB, and the 
upper address by the 16 bit value stored at TABA, whe~e 

SYMTB and TABA are symbols from ATETBL. Each entrw in the 
symbol table consists of the characters of the swmbol with 
the last character havin~ its hi~h 6rder bit set, followed 
by the 16 bi'l:. value of the shlmbol. A 0 occurs at the end 
of the table. The symbol table includes both variables 
and (~~;~;f.~IYlb 1 (~r 1 (~t:.l(o:~]. ~:; • Wh(o:~n (~ v(:~ 1 u(~ :i.~; af:;~:; :i. ~.~n(·!\d tC) (:~ 

swmbol, the symbol table is searched until the terminal 0 
re~ardless of the value of TABA, and if the symbol is 
undefined it is added to the end of the table and TABA 
updated. T- denotes the same value as 1 + the contents of 
TABA. On power-up and after the Z command the symbol table 
contains values for the followin~ symbols used bw the 
<:H:.;semb 1 f.~r: 

("Quote interval") 

Prints on the terminal the characters contained in the 
interval ~iven as ar~ument, with a line feed issued 
automaticall~ at each carria~e return. 

, (no (:~ y\~.:.~um(o~nt, ) ("Quote one line") 

Prints Dnthe terminal the line containin~ the tar~et 
character, with the character - immediately precedin. 
the tar.et character. 

E <Entry Ar~ument> where ( "En·~,(·:~ r" ) 
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an Entr~ Ar~ument is a seQuence of Matchin~ S~mbols of 
th(:f! form [t(·::o~·{t::t Dr :fI:f:j.c·:~r.~u<-:~ncf.·~ ()f numbf:~r~;;:II: c)r .... as r..ic,:;.'r:i.n(·~~I.'.i 

above. In this case text 'ma~ extend across an~ number 
of' 1. :i. nf:~S. 

If the entr~ pointer is within the source area? the char
acters denoted b~ the ar~ument are inserted into the cur
rent file between the tar~et character and the precedin~ 
character? expandin~ both the current file and the SOlArce 
area; otherwise they overwrite those characters in the 
memor~ be~innin~ with the tarset character. In either 
case the tar~et character after the command is the charac
ter after the material entered b~ the E command. 

K <Interval Ar~ument> ("f·':i.11") 

K :i. 1 l~; t h (:.~ :i. n ,t. (.~ T' v <31 ~:j i v (.:.~ 1"1 <:~~:; (3 T' ~.:.~ 1..1 IT, (.:.~ n t • I f t. h \~~~ :i. r,·l'.. (.:.~ r v a :I. :1. ~:; 

within the source areav the interval is deleted from the 
file in which it occurs and moved to the area of memory 
immediate1~ followin~ the source area b~ an internal M 
C(:)ITIITI.1:~I",d • Thf~ d(·:~ 1 €~t(·~d tc·:·~}~t :i. ~:; not ~:;I..I T' T'()uni.'.ic·?ci J: ... ~:~ 0" ~:; 01-

IlTIlTIediatel~ after a K command the Default Interval Ar~u
ment will be the interval occupied b~ the deleted text 
outside the source area. The tarset character will be the 
first character in the source file after the material that 
was df.~ 1 c·?tf~d • 

If the interval is not within the source area? the inter
val is zeroed and the tar~et character becomes the first 
character in the interval. 

M <Il"lterv(:~l Ar~.:.tum(·::ont> . ( "MC)Vf::O .. ) 

M 0 v (.:.~ ~:; t h (.:-~ :i. n t C·? r v .13 :/. ~.:J :i. v (~.~ 1"1 (:~ ~:; B T' ~.:.~ 1..1 m f.'~ 1"1 'l'.. ·t (J t h c·:-' .13 d d r (o? ~:; ~:; ~.:J :i. v f~ 1"1 

by the entr~ pointer. If the entr~ pointer is within the 
source area? then the interval is inserted into the ~ile 
containin~ the entry pointer between the tar~et character 
and the precedin~ character~ Otherwise the chBracters of 
the interval are copied to overwrite the area of memory 
be~innin~ with the tar~et character. The tarset character 
becomes the character after the new location of the last 
character moved. Internal pointers to the fol:l.owin~ are 
updated b~ the M command: 

<S>v <F>v <R>v <T>? S~v T~? <? >v (and hence the default 
interval ar~ument)v User Command Tablev Macro Command 
Interpretation Pointerv Return Adresses, Repeat Addresses. 
A pointer is updated if the address it sives is within the 
interval siven by the ar~ument be~ore the move takes 
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place •. There is a pointer for both the lower and upper 
address for each of <8>, <F>, <R>, and <T), and if only 
one such pointer lies within the arSument because the 
ar~ument overlaps, only the one pointer will be updated. 
This ma~ cause an erroneous value. 

~ <Interval ArSument> ("set Entry Pointer") 

The entry pointer is set to the lower address of the 
ar~ument. 

C <Interval Ar~ument> 

The characters of the interval are copied to the area of 
memory be~inninS with the tar~et character. No point~rs 
are updated and the action of the command is not affectd 
bhl whether the entry pointer is within the source area. 

B <Arithemetic Expression) ("Base") 

The low order b~te of the value of the expression becomes 
the current base. It may be any number> 4. For bases> 
10, ASCII characters in order besinninS with A are used 
fOT di~its. Numbers are printed in split form for all 
bases ether than 16. 

i <Interval Arsument> ("Quote numbers (core dump)") 

The numerical value in the current base fer the b~tes of 
the interval are printed on the terminal, with the address 
of the first byte of a line printed at the left of the 
line. 

1 <Interval Argument> ("Where?") 

Prints on the terminal in the current base the upper and 
lower address of the interval siven as arSument. 

? " Prints on the terminal the file name includin~ disk drive 
desi~nator for the most recently referenced file. 

N (no ar~ument) 

Creates a new empty source file at the end of the source 
area and makes it current. The tarset character becomes 
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the 0 at the end of this file. 

REF [<Interval ArSument strins UP to 24 characters)] 

("Reference interval") 

The strinS in brackets is saved in a special location. 
For all subseQuent commands which take <F) as the initial 
reference interval the Interval ArSument ~iven b~ this 
strinS is evaluated and becomes the initial reference 
interval. Commands takins <8) as the initial reference 
interval are unaffected. 

Discontinue use of th~REF feature. 

REF (no arSument) 

Pr:i.nt. on the~ te·~rm:i.n<:~l thf:~ 1<3st ~:;tY··:i.n~.:.~ ~:;(:~ve~·~d (:~~;; thf:~\ ar~.:.fu"" 

ment for a REF command. 

DEF [<command strinS UP to 24 characters)] ("Default command") 

DEF [::t 

The strinS in brackets is saved in a special location. 
SubseGuentl~ whenever a command is expected and a carriase 
return onl~ is t~ped with an empt~ command liney the 
strins saved will be executed as a default command. 

Discontinue use of the DEF feature 

DEF (no arSument) 

Print on the terminal the last strins saved as the arsu
ment for a DEF command. 

F <Interval Arsument) ( II F:i.l(.~ II) 

Establishes as the current file the file containin~ the 
lower address of the interval siven as arSument. If this 
address contains 0 this 0 becomes the lower boundins 0 
of the file, otherwise the lower boundins 0 is the first 
o backward in the memor~ from this address. The upper 
boundinS 0 is the first 0 in the memor~ forward from the 
lower boundinS o. The entr~ pointer is set to the upper 
bCJund :i. n~.~ o. If e :i. the~ Y' bound :i. r·I~.:.~ () is w :i. th :i. n the·"!! ~;e:)1..1 Y'C:~(~~ 
area, the source are is expanded if necessary to include 
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the new' file. If the new file is entirely outside the 
source area the source area consists only of the new file 
and its boundin~ O's. The initial reference interval is 
<8> re~ardless of any REF commands. 

o <Interval Ar~ument> ("OriSinate source area") 

The interval ~iven as ar~ument is established as the 
source area. If the lower address of the interval and the 
upper address are the same, an empty source area consist
in~ only of two consecutive zeros is created at the 
address. Otherwise the 0 forminS the lower bound of the 
source area is written at the lower address of the inter
val and the upper bound 0 is written at the upper address. 
The hi~hest (possiblY empty) file in the new source area 
is made current and the tar~et character becomes the ~ at 
the end of this file and hence also at the end of the 
source ares. 

o (no arSument) 

An empty source area is created at the be~innin~ of the 
current source area. 

D <Interval Argument> ("Do") 

The strin. of commands located at the lower address of the 
interval .iven as argument is executed. Execution of this 
strins is terminated by either an end of the file (a 0) Dr 
a Q8 or QF command. When execution terminates control is 
passed back to whatever command strin. invoked the D com
mand. Analo~ous to subroutine call. The initial refer
ence interval is the source area re~ardless of any REF 
commands. 

G <Interval Ar.ument> ("Goto") 

Execution of commands is transferred to the lower address 
of the interval Siven as ar~ument. There is no return to 
the command strinS invokins the G command. Anala.ous to a 
GO TO command. The initial reference interval is the 
source area reSardless of anhl REF commands. 

The rest of the command line or file in which the command 
occurs is repeated the number of times siven by the lower 
address of the arSument, which is usually an arithmetic 
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expression~ The val~e of the lower address of the ar~u
ment is treated as a 16 bit non-ne~ative inteser~ If the 
ar~ument is 0 the remainder of the command strin~ contain
inS the R command is not executed. Execution of an R loop 
may be terminated by a QS or QF command. R loops may.be 
nested. If the command strinS containins the R command is 
to issue a return on completiony the return is issued 
afte~ the repetition has been terminated. 

* < ~;; t, Y' :i. n~.=i> w h ~:.~ Y' (.:.~ ( II C()IYII'I'I(~.~nt " ) 

the strin~ contains 1"10 commasy blanks? carria~e returnsy 
or end of file characters (O's). 

All characters from the * UP to the next comma? blank, 
carriase return or en~of file are isnored allowins the 
strin~ to serve as a label. 

OF <Interval ArSument> ("(~u:i.t 01"1 Fr.1:i.luy,(·~II) 

Execution of a command strinS invoked by a D command, or 
repetition invoked by an R command, is terminated and a 
return if pendin~ is executed provided the ar~ument 
results in an Arsument Failurev where an ArSument Failure 
is caused by either the failure to obtain a match for a 
matchins ar~ument, or by an interval which results in the 
lower address beins ~reater than the upper address. If an 
ArSument Failure does not occur execution continues. Only 
the innermost process is terminated. An ArSument Failure 
does not result in an error condition. 

OS <Interval Ar~ument> ("Quit on Success") 

Execution of a command strin~ invoked by a D commandv or 
repetition invoked by an R command, is terminated and a 
return if pendinS is executed unless the arsument results 
in an Arsument Failurev where an Ar~ument Failure is 
defined as above. If an arsument failure occurs execution 
continues~ Only the innermost process is terminated. An 
ArSument Failure does not result in an error condition. 

X <Interval ArSument> ( II Ex~~cut,(.~ II ) 

Th(~ IYI<~ch:i. n(·:~ :I. <:lI"I~.~I .. la~.=i(.~ ~;;.ut:.l rout :i. n(~·~ -1:lt th(~ :I. ow(.:~ T' add r~:-~~;;~;;. of 
the interval ~iven as ar~ument is called. If it maintains 
the inte~rity of the stack it may end with a RET statement 
and execution bf the process which invoked the X command 
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will COI",t, :i. r'IU('~ • 

<variable>= <Interval Ar~ument> 

The lower address of the ar~ument is assi~ned to be the 
value of the variable. If the variable is not present in 
the shlmbol table it is entered there as described above 
under Symbol Table. There must not be a blank between the 
variable name and the = si~n. 

COM [(prompt strin~>] ("Accept Command") 

The strinS within brackets ~iven as arsument is printed on 
the terminal as a prompt. One command will be accRPted 
and executed and then the process invokins the COM co~mand 
will continue. The command mahl be a multi-line E command~ 
or a multiple command command line. The command line 
typed in response to the COM command mahl be .ESC'ed and 
retyped. An error in the command will cause the process 
invokinl the COM command to terminate and issue an error 
(~r.)nl:.i:i. t:i.c)n. 

("invoke DISKATE recursivelhl") 

The strinS within brackets Siven as arSument is printed on 
the terminal as a prompt. DISKATE calls itself recursively, 
and then will accept and execute anhl number of commands. 
An error condition terminates onlhl those processes invoked 
by commands Siven after the ATE command is executed. Exe
cut :i. on C)f D I SKATE cc)nt, :i. nUf:1~:; :i. n th :i.~:; ~:; ·t,at(·~ Ul"lt, :i.l ·th(-~ BYE 
command is ~iven~ at which time execution of the process 
that invoked the ATE command continues. 

("bhle-bYe: return to to DISKATE caller") 

DISKATE returns to its caller. If it was called internal
Ihl bhl an ATE command, the process invokin~ the ATE command 
resumes. If it was called bhl a machine lan~ua~e pro~ram~ 
execution of that pro_ram resumes. If DISKATE was invoked 
only bhl the power~up procedure, the BYE command will cause 
DISKATE to be reloaded from the disk. 

RENT (no ar~ument) 

r(rSKATE is reent,(-~red (:d:. th(-~ 1I~1rr.)I..lr·ld It.iv(~l H <~t, thf~ f:;<:lITJ€'~ 

e~trY point ~iven by RENT where RENT i~ ~ symbol in 
ATETBL. The stack is reinitialized but all other varia-
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bles and pointers ar~ left intact. All processes active 
at the time the RENT command is Siven are terminated, 
includinS processes invokin~ ATE commands. If a machine 
lanSuaSe proSram has called DISKATE, the RENT command will 
cause the return address to be lost. 

Y (no arSument) ("Wipe") 

Calls the terminal initialization routine. The vector to 
this routine is located in the vector table which beSins 
the module IO~ at 10+9. On power-up this routine is 
called by an internal Y command. 

WIn <arithmetic expression> ("terminal Width") 

The width for the terminal is set to the low order bhlte of 
the value of the arSument.- If the terminal produces a new 
line automaticallH on line overflow, a width eQual to the 
hardware terminal width will produce an extra blank line 
for lines whose lenSth is exactlhl the terminal width. 

WID (no arSument) 

Prints the current terminal width on the terminal. 

PAUSE (no arSument) 

The messaSe PAUSE is printed on the terminal and the panic 
state is entered. 

10 <arithmetic expression> ("set I/O device number") 

The low order bHte of the value of the arithmetic expres
sion is subseQuentlH supplied in the A resister as an 1/0 
device number to all calls to the terminal lID routines. 
A carriaSe return and line feed are printed on the device. 

l <filename> <Interval Arsument> ("Load disk file") 

The file is loaded at the lower address of the interval 
Siven as the second arSument. The Default Interval Arsu
ment maH not be used as the -Interval ArSument. 

L <filename> (no Interval ArSument) 

If the file is not a source file it is loaded at the 
address Siven bH the memorH address portion o~ the direct-
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orw. If the file is a source file it is loaded at the 
address .iven bw the entrw pointer. If the entry pointer 
is within the source area, the file is inserted into the 
memorw file containinS the tar.et character between the 
ta~~et character and the precedin. character, with any 
boundin~ 0'5 removed. In this case the tarset character 
becomes the character in the source area after the last 
ch~racter of the disk file. 

's <filename> <Interval ArSument> 

The interval siven as the second arSument is saved as a 
disk file whose name is the first arsument+ If a file 
with this name alreadhl exists, it is replaced bhl the con
tents of the interval~ If no file exists with this name 
it is created+ If enou.h room for the file exists ori the 
disk but not in one conti.uous block the disk will be com~ 

, PBcted and the me5sa~e COMPACTING ON DRIVE (drive desiSna
tor) will be printed on the terminal. If the interval is 
within the source area ,the file type is set at 0 (source 
file)y otherwise the file twpe is set at 1. The memorw 
address portion of the directory will contain the lower 
address of the interval Siven as the second ar.ument. If 
the disk Dr directorw is full, an error messa.e to that 
effect will result and the contents of the disk will be 
unchansed. 

GO <filename> 

The disk file whose na~e is the arSument is loaded and 
executed, via an int~rnal D command if it is a source file 
or via an internal X command otherwise. EGuivalent to L 
(filename>,D(R> for source files or L <filename),X<R> for 
non-source files. The same conventions for loadinS the 
file that applhl, to the L command BPplhl to the GO command. 

I <optional Disk Drive DesiSnator) 

The directorhl on the disk drive ~iven as arsument is list
ed. If no ar.ument is Siven the directorw on the current 
drive is listed. A COPhl of the directory is left at the 
1024 bytes be.inninS at DISKBUF, where DISKBUF is a symbol 
in ATETBL. 

Fe <optiDna~ Disk Drive Desi~nator> ("Free Space") 

The amount of free space on the disk and on the directorhl 
for the drive .iven as arSument is listed. If no ar.ument 
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is ~iven the listin~ is for the current drive. 

U <filename> 

The disk file whose name is the ar~ument is deleted from 
the director~+ 

T <source filename> <destination filename> ("Transfer") 

The contents and directorY attributes of the disk file 
whose name is the first ar~ument are transferred to the 
file whose name is the second ar~ument. If there is no 
file whose name is the second ar~ument it is created, 
with compact in. occurrin~ as with the S command. 

TD <source Disk Drive Desi~nator><destination Disk Drive Desi~.> 

("Transfer Disk") 

Each file on the disk desi~nated b~ the first ar~ument is 
transferred to the disk desi~nated b~ the second ar~ument 
with the same conventions as for the T command. Files on 
the destination disk drive whose names are not in the 
director~ on the source disk drive are unaffected. If the 
destination disk drive or director~ does not have enou.h 
room to complete the transfer for ever~ file on the source 
disk drive, the transfer will be carried out for each file 
for which there is room and then an error messaSe will 
occur indicatins that the disk or director~ is full. 

RN (current filename> <new filename> 

The file Whose name is siven b~ the first ar~ument is 
renamed to the name ~iven as the second arSument. If the 
second arSument includes a Disk Drive Desisnator it is 
iSnored. 

W <filename> (Interval Arsument> ("Write memory address B
) 

The lower address of the interval siven as the second 
ar~ument is written in the memor~ address portion of the 
director~ for the file name Siven as the first argument. 

("Current Drive B
) 

The disk drive desiSnated b~ the arsument is established 
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as the curr~nt drive. 

A <list of file names separated by blanks> 

Invokes both passes of the assembler to assemble the 
source pro.ram lo.ically eQuivalent to the concatenation 
of the files Siven in the armument list. @ ma~ be 
included as a file name to cause a PAUSE command to be 
executed while diskettes are chan~ed. The name of each 
file in the list is printed on the terminal as it is 
assembled by each pass. The source area is not affected. 

A (no <~ rgl..lm(~nt ) 

:I: nvokes ~:)(:>th }':,~:~~:;~:;(~.~~:; (J·f' the .~~;~:;c~·~IT,J:.ll e r t,C) (:~~:j.~:;(o:~mb:l. (.:~ th(·~ 'cu r .... 
rent file. (I.e. <F).) 

Al <list of file names> 
A:!. (1"10 (:~ r~~' .. lmf.-~r',t, ) 

("Assembler Pass 1") 

I d (o~ n t :i. C <ill t (:) t b (~ A com m <ilnl:.f but :i. n v 0 II.. (~~ ~:; (:) n 1 ~:, P (:~ s ~:; :1. 0 f t h (o~ 
assembler. The symbol table is compiled but no object 
code is .enerated. 

A2 <list of file names> 
A ~.~ ( r',o a 1" .' • .IITI E:-'H"J't, ) 

Identical to the A command but invokes only Pass 2 of the 
(ilr..;~;({~mt.' :I.e r. 

(~ (no a r~.~um€~nt ) ( .. (h.l :i. f.,~1·, II ) 

Assembler listin.s are suppressed execpt for assembler 
error messages, until the next J command is encountered. 

( • . .J(3bb(o:~ 1" It ) 

The assembler will resume printing listin.s. 

& <Interval Ar~ument> 

The assembler pro~ram counter is a$si~ned the value of the 
lowe 1" al.'.id res~:; of tlhe i nt,e rva 1. g:i. veri as (~r~ulTI€~nt,. 
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S <Interval Ar~ument> 

The assembler storaSe counter is assisned the value of the 
lower address of the interval Sfven as arSument. 

All symbols are removed from the symbol table except the 
i 1"1 :i. t i (~]. . s ~~ ITI b (:) I ~1; 1 .. 1 ~:; (~ ('.1 t:.\ H ·t, h f..~ a ~:; 5 (o~ m t:) 1 (~~ 'r ( ~:; (.~ f.~ a t:) C) v (.:.~ 1..1 n i:.f (.~ Y' 

S~:flTlbo]. Tat:.\ 1 (.~. ) 

z < ~;HlTlbC) I:> 

The symbol? either a variable or assembler label? is 
removed from the symbol table and the symbol table is 
cC)ITIPactf.~d + 

z> <s~:'IT,b(,l> 

A 11 s~:llTIb(J 15 d(0f :i. r',(·?d <:Jft(~~ Y' t.h(~ ~5~:lIY,t:)O I ~:J :i. v(~~n <:~~!; thc·::o i:~ T'~,:.~I..'mf.·~,..,t 

are removed from the symbol table. The symbol stven as 
the arSument is left intact. 

INTE (1"10 ar~ument) ("use Intel Format a
) 

All subse~uent P commands and Assembler commands will use 
the Intel format until a PROS is encountered. 

PROS (~o ar.ument) 

All subseGuent P commands and Assembler commands will use 
the Processor Technolo~y Format until an INTE is 
en(::-ount(·:~ re(:i + 

(-Print in Assembler Format") 

The interval ~iven as arsument is printed on the terminal 
with line numbers in assembler format? with label fields, 
opcode fields? operand fields? and comment fields in col
~mns as determined by the TAB settinss+ The choice of 
Intel or Processor TechnoloShl format is unaffected by any 
INTE Dr PROS psuedo-ops within the source code printed, 
but is affected bw INTE or PROS commands as well as INTE 
or PROS pseudo-ops executed by the assembler durin. Pass 
2. 

TAB (no ar~ument) 
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The current TAB settin~s are printed on the terminal in 
the followin~ order: 

:I. • relative COlUlTrrr fOr t,he label f:i.e]. t:.t 
'"> II II • of,code field A~ •• 

3. • • II of,erand 'field 
4. • II II comlTrent, fi.f.~ld 

5. source code offset, 

The columns for items :1.-4 'above are relative to 0 for P 
command listings, and relative to item 5 for assembler 
I :i. st:i.ngs. 

TAB <list of UP to 5 arithmetic expressions separated b~ blanks> 

The TAB setting items listed above are replaced by the 
value of the corresponding expressions in the ar~ument 
list. If there are less than 5 expressions in the list, 
items for which no expression is given are unchan~ed. The 
TAB is set to the low order byte of the value of the 
eHP,ressiorr. 

V <Interval Argument) ( • Evalr..lat,e II) 

The lower address of the interval .iven as ar.ument is 
left in the'HL re~ister pair arid the uPper address in the 
the DE re~ister pair. Nothin~ is printed on the terminal 
eHcept for error messages. For use only in machine 
lan~uage programs calling the entry point ATECOMS, where 
ATECOMS is a symbol in ATETBL. A Jump to ATECOMS is 
written at memory locmtion o. 

Assembler Formats: 

The label field begins in the first character of each line. If a 
statement is not to be given a label, the first character of the 
line must be blank. The label is given without any symbol to ter
minate it. A label must contain only upper-case letters or di.its 
and must be~in with a letter. A statement consistin. of only a 
label field assi~ns the value of the pro~ram counter to the label. 
The opcode field is separated from the label field by one or more 
blanks. If the statement takes an operand, the operand field is 
separated from the opcode field b~ one or more blanks. The com
ment field is separated from the previous field by one or more 
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blanks. The entire line can'be desj.nated as a comment b~ .ivin. * as the first character on the line. 

Intel Format: 

Same as above, with the following differences: a label is termi
nated with a colon. If a statement is not to be ~iven a label, 
the opcode may be.in the line. The comment field be.ins with a 
semicolon (_;U). 

Assembler Pseudo-ops: 

AORG 

SORG 

("Address Ori~inU) 

The assembler pro~ram counter, &, is ~et to the value of 
the operand. 

The assemble~ stora.e counter? " is set to the value of 
the operand 

The assembler pro.ram counter is set to the value of the 
oPFrand. The assembler stora~e counter is set to its 
current value + the new value of the pro.ram counter -
the previous value of the pro.ram counter. 

DB ("Define Byte") 

The operand is defined as a one byte constant. Multiple 
operands separated by commas may be _ivan, in which case 
a one-byte constant is defined for each operand. 

DW ("Define Word") 

Same as above except that constants defined are 16 bit 
words. 

DS ("Define Storage") 

A block of stora.e is defined whose len~th is the value of 
the operahd. The stora.e is not initialized. 
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ABC ("Define ASCII strinS") 

Generates a $trin~ constant conmistin. o~ the ASCII char
acters comprisin~ the operand field. 

where 

x is an~ printin~ non-alphabetic or di~it character 

Same as ABC except that in the strin~ ~enerated ea~h 
occurrence of x is replaced by a blank. 

E(~U ( II E(~u(:~t.~:~ II ) 

END 

TNTI::' 

F'F~OS 

. Th(,:.~ l(~bel ()f 'l'.h(-:~ E[~I.J st<.~t/f::'~IYI(~~n'~, :i.~;; «~~:;s:i.~jn(-:~i:.i thf:» v(:~lu({~ c)f 
the operand. A label must be present, and the same l~bel 
cannot be Siven a value by more than one EQU statement. 

Indicates the end of the source code. In the absence of 
an END pseudo the end of file serves the same pu~pose. 

Sets the current format as the Intel Format. 

Sets the current format as the Processor Technoloshl 
Forma't, • 

The operand must be in the form: 

If the value of the expression is 0, assemblhl skips ahead 
to the label. Otherwise assembly continues with the next 
s t<~telT.ent • 

Assembler Error Codes: 

A A~sument Error. The operand field is invalid for the 
Siven opcode. This will also occur at a statement lbl 
aft~r' an IF pseudo of the form IF expression,lbl if the 
expression refers to an undefined variable. The A code 
usually occurs onlhl in Pass 2, thouSh an invalid EQU 
())':Ier<ar.d will C(:~U~:;f.~ :i.t to C:)(:~(:~UT\ :i.n P(a~j)~:; t. 
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M M :i. ~;~:) :i. n!=i f ... (:~b(~ 1 + An E(lU ~1 t';:~·~,(O?ITI(o?nt (J<:~cu r~:; w:i. thc)u,t, a 1. (;~J.,f.'~ I • 
Printed durinS both passes. 

D .Doubl~ Defined Label. A label is siven where the label is 
identical to a symbol alread~ defined. 

l label Error. The first character in a label field is not 
an upper-case letter of the alphabet. When this occ~rs, 3 
NOPs will be Sene rated in place of the statement. 

o Opcode Error. The opcode field is not a proper opcode or 
f:' (:; (.:~ 1..1 ( • .t C) .... (] },:, • 3 N (] P ~:; 1A1:i.:I. 1 t:.\ (.? ~.:.~ f::'~ 1"1 (.~ Y' a 'I:, (.:? i:.f :i. n }~., lac f.-~ 0 f t h (~~ 
r:;tat,(·:?ITI(·:?nt. 

Symbols in ATETBl: 

ATETBl is an abbreviation of the s~mbol table from an assembly of 
ATE, the 1"101"1-1/0 portion of DISKATE. It correlates with the 
version of DISKATE supplied, but in different versions of DISKATE 
the symbols in ATETBL ma~ not have the same value. Any reference 
to such a s~mbol should take its value from ATETBL itself and not 
;,;~ lis t :i.n~.~ (If (!~n~, ),:, rc·:?v :i. nu~; Vf:? T\~; :i. c)n c)f ATETBI.... 

BEGIN 

RENT 

ATEC()MS 

{JoII-fAT 

The be~innins of ATE. This location is an entry point 
which performs initialization. The stack and some 
internal variables are initialized. The command O,Z,y 
is executed, a messa~e is printed nn the terminal, and 
th(·? cc)mITI(3nd GO STAf:~TUP :i. ~:; (o:?~·{(~eutl!:~d. 

The entr~ point to ATE that avoids initialization. ()nl~ 

the stack is initialize~. If DISKATE has been called by 
another machine lan~ua.e prn.ram, Jumpin. to this loca
tion will cause the return address to be lost. 

An entry point which executes an arbitrary strin~ of 
DISKATE commands and then rettJrns. HI... must contain the 
address of the be~innin~ of the command strin~~ A jump 
to ATECOMS is written at memor~ loration 0 when DISKATE 
is loaded from the disk. ATECOMS may be invoked by 
loadin~ the address of a command strin~ in HL and then 
executin. the instruction RST O. 

The entrhl point to the DISKATE error eXlt. A machine 
lan~ua.e pro. ram which detects an error can return to 
DISKATE by Jumpins to this entrhl point. 
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READ 

VCHK 

f~~)AL.B 

OUT 

INECO 

PHI...SB 

F'HI...DC 

USRCT 

A subroutine which reads one line from the terminal. 
The characters are stored in the addresses be~innin~ at 
the value in HL. B contains a len~th byte which ~ives 
the maximum len~th of the buffer which be~ins at the 
address in HL. A contains a prompt character. If A 
contains 0 there will be no prompt. 

A subroutine which determines if an ar~ument follows the 
invokation of a machine lan~ua~e pro~ram. Returns with 
the Z fla~ OFF if an ar~ument is present. 

A subroutine which evaluates an interval ar~lJment after 
the invokation of a machine lan~ua~e pro~ram. The lower 
address is placed in HI... and the upper address in DE. 
In case of error it exits via WHAT rather than returnin~ 
to the machine lan.ua~e pro.ram that called it. 

A subroutine similar to CVALS which evaluates an inter
val ar~ument after the invokation of a machine lan.ua.e 
pro.ram. This routine will returh to the callin. pro
.ram even in case of error. Returnin~ with the Z fla. 
OFF :i.nd :i. c(~tf.~f:; an e r r(:) Y'. When c(:~ 11 f~d t,h€~ lowe r c3nci I..IPF'~:·~ r 
addreses respectivel~ of the initial reference interval 
must be supplied in HI... and DE. The initial reference 
:i. nt(~ rVc3l rlef:~r..f not b(~ !=i i Vf:~n :i. f :i. t :i. s kl"I()wn thf~ (:~ r~.~l..ImE:~rlt .. 
will contain no matchin. shlmbols. 

A subroutine which prints the character in A at the 
terminal. The 1/0 device number is whatever has been 
e~:; tab :I. ish (~d b ~~ c:l n I (] c (:mllTl a rli.:h and i~; () a t, }~ .. () w e r " .. 1..1 P + 

Before printin. the character the panic detect routine 
is called. All re~isters and fla.s are preserved~ a 
line feed is supplied automaticallY after a carria.e 
return. The internal print head counter is updated. 
When the terminal width is reached a carria.e return and 
line feed are printed. 

A subroutine which obtains a character from the terminal 
and echoes it via the OUT routine above. All fla.s and 
re~isters are preserved except A, which contains the 
input character. ESC and backspace are treated like any 
ot,her charact,(·~r. 

A subroutine which prints the value in HL in the current 
base, includin. leadin. O's. The value is printed in 
split form with 3 disits per bhlte for all bases other 
than 16. If the base is 16 4 di~its are printed. 

A s~broutine which prints the value in HL in base 10 
suppressin. leadin~ 0'5. 
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ROMENn 

l.JCTAD 

A~:)PC 

STCTF~~ 

BOSAP 

SYMTB 

END 

EflBAP 

BOFP 

EDFP 

TABA 

CHPTI:~ 

Pl 

RECAn 

F~ECNn 

ATE for a user com~and table. 

An address ~ivin. the upper mddress of space provided 
inside ATE for a user command table. 

The address of a l6 bit value ~ivin~ the address of the 
be~innin~ of the user command table. If this is not 
chan~ed by personalization, the contents of 
UCTAD •• UCTADfl on power UP will be the same address as 
USI:~CT + 

The address of the assembler 5tora~e counter. 

Th(~ <~ddr(~·~~:;~; ()f a. :1.1.) J:.l:i.t. valu(·~ ~;iiv:i.l"li=.{ thf.·~ l(:)w(·:·~r (:~dt:.~T'(·'i!~;;~:; 

of the ~;()I..I rc(~ .1;l T'f:"(~ •• 

T h (.:,0 ~3 d d r (~ ~:; ~; 0 ·r·' .il~ :I. I.) t:.l :i. t v (:~ 11..1 f.~ ~:.f i v :i. n. t h (.:,ob (-:~ ~.~ :i. ''', ''', :i. ,,,, ~.:.f 
address of the symbol table. 

The address in memory of the last byte of code in the 
IT,c)du 1 (~ ATE. 

T h (0:" <:~ r..f d r (~~ s ~; (:) f <;~ :1. I.) b :i. ·t... va 11..1 f:? ~.:.t i v :i: n ~ t h (.~ 1 . .1 f'~ f'~ (.:~ r (!It.-.f 1'.1 Y' (.:~ ~:; 1;; 

of the sourc. area. 

Thf.~ f:idt.:f r(~·~~5~:; c)f (:~ :1.6 t:.\ :i. 1', va 1 !..I(''i! ~ :i. v :i, "·lfJ.~ th(~~ 1 (:>W(.~ r (!Jdd r(.:~~J;~i; 
of the current file. 

The address of a 16 bit value ~ivin~ the upper address 
of the current file. 

The address of a 16 bit value Sivins the 0 endinS the 
s~mbol table. (Not consulted when values are defined 
for a new s~mbol.)· 

The address of the entry pointer. 

The address of a 16 bit value .ivin. the lower mddress 
the last interval computed and the Value of <. 

Th(~·~ ar..fd Y'e~;~;; ()f f:~ :1. 6 b ;i. t v(:~ 1 uf.~ ~.~ i v :i. n~.=i ·th(o~ I..Ip}'.',e T' add r(':~~;;f:; 
the last interval computed and the value of >. 

The address of a 16 bit value .ivinS the lower address 
the area of memory occupied b~ the most recently read 
record from disk. 

T h (~ (~I.:lI.:I r E:-~~; ~;; (J f (:~ :1. 6 b :i. t. v (:~ 11,.1 e ~.~ :i. v :i. 1", ~.t t, h (~~ 1 .. 1 J':' fl, (.:,. T' a 1.1 d T' (.~~~;; ~:; 

the area of memorH occupied b~ the most recentl~ read 
record from disk. 
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ERSAV 

PHD 

MAXBS 

DISKBUF 

RAMEND 

The ~ddress of a 16 bit value .ivin~ the address of the 
most recent pro~ram execution error, or the memory 
address at which a printout was interrupted -- i.e. the 
value of ,. 

The address of 1 byte value ~ivin~ the column in which 
the print head is waitin~ • 

. A 16 bit constant Sivin~ the maximum number of blocks 
allowed on a disk driv~. 

The be~innin~ address of the ATE disk buffer. After an 
I command a COpy of the entire directory will be~in at 
this location. The first 1024 bytes of this buffer are 
used only durin~ disk commands. The rest is mhared by 
other buffers. 

The end of RAM·used internally by ATE. Memory above this 
address is free to the USer. 



n .,. ~:\ I( A T F 1.1 <:; ~'\ l' I <; M ~~ n I .1 ~~ ], 

! of' ('}', " 11 W :i. n <:~ ;:~ F' i~ ~i.~ (.? n I .1 IT. h ~~ T' 1. r. d :i. c .i~ '~, (~S the Fr ;a ~,:i (~ r', tilT. beT' :i. (:; .... , ~1i .". ,t, l;) 'r-' 'I~, h (.~\ 
System Reference Summary. Non alphab~t1.c characters are ~ivem in 
order of their ASCII codes. 

A (Bssembler error code) 87, 136' 
A Command 84v 132! 
A1 Command 84~ 132! 
A2 Command 84? 1~21 
I~ n F;.~ G P <::. (.:~, •. , ('1 n B () v 'I ::~ ~::i 1 

(.~ )" ~:~ 1 ,m (::~ n t m 'i. <; <;; :i. n <.~ 2 () 
I~ Y' ~:~ 1 .1m (~,~ n t P ;:~ <:; ~:; i n ~:.~ (t, n IT. a f' h:i ,... (.:~\ 1 ;:~ n ~\t I,' ~ ~.~ (o!.' ) t () 9 
I~ l' 'i. t.hITII:'i'!t t c E}~,..,~ T·i.~~~;;~;; :i. nn~:; :I. t".7 1 

ASC p~;(~~~ut:.fC) B2!1 t :36 ! 
ABPC 1. :'~9 I 

ATE Command 94, 128! 
ATE Mor.1ul f..\ 9~.:.~!I 96" :1 ()7 

ATFCOMS :1.13, 137 1 

(::,TFTHI... BB!I :I.:~~7! 

B Command 5t~ 124! 
Backspace key 49 649 116! 
Base" current 50" 51 
BEGIN 'l.37! 
HInck 
BOEr::' 

( d 1. ~:;k ) 6!.~j 

1.:J. 0, ~I, 39 ! 
Bootstrappin~ 92 
BOSAP 'I.:l.O!l :I.:'39! 
BYE C()ITIIT.and 

C Cnmm~1lnd 
CD C(JmlTlancf 
CHPTI=i: t:39! 

94, t ~.?B ! 
!.:i'? , :J. 24 1 

·7~~ , :1.:3 :1, ! 

COM Command 93, :l.28! 
Commands, format of :l.t6! 
Compactin~ Disk 68 
Concatenation 1t, 52? :1.20' 
Cc)unt i n~.~ nccl..l y' ri~,~nC('~~~;; !54 
Create disk file -- see 9,T Commands 
CI.I y' Y·f.~n'l', D Y' i "'"f~ 64 !I '7~.~ 
Current file 1, 17, 39, 42, 110 
Cu r~;o l' f rr.lz(:.~n 4 
CVAI...S :J. 09, :1. :.,8 !. 
D <assembler error code) 87, 137 1 

D Command 43, 126! 
DB P~:;el..ldo 82" :I. 3~=:'i ! 
Decimal numbers 50 
DFF Command 48" 125! 
1)(,:'f (;~u:l. t. I nte rV(B]. A r~.~ulTl(,~nt :J. 21 ! See A T'~UITI(,?nt m i ~:;1:; :i,'''lg 
Device numbers 61, 98 
Directory 65, 69" 73, 114 
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Disk Drive Desisnator 64, 121! 
Disk Drivers 101 
DISKHUF 1. :1.4, 1.40' 
DS Pseudo 82, 1.35! 
DW Pseudo 82, 135' 
E command 1, 8, 11, 51, 52, 122' 
END (~:;\:~IT,b(J 1 :i. n ATETHI...) t 39 ,. 
END Pseudo 84, 136' 
End of the file 14, 30, 41 
Fnt Y~~:l Pn :i. nt(~~ r l 

See tar~et character 
Recovery from bein~ in wron~ place 32 

En F P 1. :I. () , :1. 3 <.i> , 

EOBAP t :I ()" :I. :'~<.i> , 
EF~SAV :/. 40 , 
F(~U P~:;€-~ud(J 8 :1., :I. :36, ! 
ESC 4,6:3, 1:1.6! 
F Command 39, 125' 
File names (disk) 64, 12:1.! 
File Type (disk) 65 
Files (memory) 1, 39, 42, 121! 
FS Command 69, 130! 
G Command 46, :1.26' 
Global Search and Replace 39 
GO Command 74, 130' 
H ~~j()., :I. 17 , 
Hexadecimal numbers 50 
I Command 69" :1.30' 
IF Pseudo 83, 136' 
Indexed SeGuential Files 142 
INECO :I.~58! 
Initi~l Ref~rence Interval 17, 40" 43" 46, 49, 118! 
INTE Command, Pseudo 79, 86,.133!, :1.36' 
Input l=\:ol..Jt:i. n(~, Cha r(:H~te r 9(~ 

Intel Format 78, 135! 
Interval 5, 1.17! 
Interval Ar~ument 120' 
10 Command 61, :1.29' 
10 Jump Table 96, 101 
TO Module 92, 93, 96, 100 
• .1 Comm(~r,d 8!7j, :I. ~'52 , 
K Command 15, 56, 58, 123' 
I(EEP (dl..lJT,m~:J v(~ r i ab:l. e) s(~e . ..JUNK" '7'7 
L (assembler error code) 87, 137! 
L Command 70, 129! 
M (assembler error code) 87, 137' 
M Command 31, 55, 56, 123' 
M<3C Y'OS 4:3 
N Command 39~ 124! 
Ma1",ch:i. n~:.t 6, :1. 7 
Matt:~hinS F<3ilure :3B, :~~9 

MAXBS :1. 4() ! 
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Memory Address (in directory entrY) 65, 73 
Number Symbols 117! 
Ne~ative numbers 10, 38, 57 
o (assembler error code) 87, 137' 
o Command 54, 126! 
nb~;cu rf?, . .Iucie thf? :"~7 
Occurrencing 8" 2~7, :I.:~()! 

Octal numbers 50 
ORG Pseudo 81, 135! 
OUT :l.38! 
()',rl",PI . .rI", I~(:ll..lt i nf.-~" Cha r;~c""(":~ r 9B 
P Command 14, 86, 133' 
P :t :1. :I. 0 , :1. ~3 9 ! 
p~:.~ :I. :1. 0, :I. :"~9 ! 
P <;l n :i. c D (~"t. (~(~ t I:~ out :i, n ("~\ <.:; <,j> 

Panic State 48, 63" 116 1 

Pass 1 (assembler) 75 
P <:~ ~:; ~;; 2 "7 !::j 
PAUSE Command 48" 12:1. 1 , 129! 
PHD :1.40 ! 
PHI...DC 138' 
PHI...SB :1. :38! 
Power-up Procd~re 92 
Priority of operations :l.20! 
Processor Technology Format 78, 134' 
Prompt character 1 
PRNTSYM (example) 88 
PROS Command, Pseudo 79, 86, 133!" 136! 
Q (b(~~;;e ~;;l..Iff :i. H ) !~j() , 1. :I. "7 ! 
Q Command 85" 132! 
QF Command 38, 127! 
as Com~and 46, 127! 
R Command 37" 45" 126! 
I~AMEND 140 ! 
READ 1:38! 
I~ECAD :1.:"~9! 

I:::ECND :I. :.39 ! 
REF Command 49, 125! 
t=~ENT 9:3, 1 :3"7 ! 
RENT Command 94, :l.28! 
Reentry Point -- see RENT 
I~etu rn f r(JITI ITlac r(J 46 
RN Command 72, 131! 
ROMEND :1.11, :l.83! 
S (in panic state) 63" :1.16' 
S Command 66" 130! 
Speed Constant 98 
SORG Pseudo 80, 135! 
Source Area 1, 40, 43" 46, 54, :1.:1.0 
Source File (disk) 65 
STARTUP (file) 92, 106 
STCT~~ :I. :39 ! 
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Symbol_Table 75-78, 107, 122! 
example of proS ram to print 88 

SYMTB :1. :39 , 
s .. ·, ~~r7 , 119! 
T Command 72, 131! 
TAB Command 85, 133' 
TABA 1.22!, j, :39! 
Tar~et character 2, j,6, 24, 32 
TO Command 73, 131! 
T€'~r'll't:i.n(31 Tnit:i..r~l:i.~~(:~t:i.f)I'" 1;ot:)ut:i.I"If.'~ 6~:l, 99 
to'" 7!:.:; v :I. :1.9! 

(in SORG o~erand) 85 
1...1 C C) IT. I'iI ;;ll"l ('.1 I) i,?, :I. ~3 :1. I 

UCTAD t:'~9! 

1J~:)(,:~r COITIIT • .13nd T(abl(~~ t to 
USI:~CT .:1, :/. :I., :I. B:'~! 
V Command 113, 134! 
VAI...UB :1. 09, :I. :'~B! 
Variables 27, 75, :l.17! 
VCH" :1. ()(.~ , :1. :3B ! 
W Command 73, 131! 
'''''HAT :I.:'~7! 
WIn Command 62, 129! 
X Command 59, 127! 
Y Command 62, 129' 
Z Command 76, 133! 
Z> Command 76, 133! 

~:; u of of :I. N 1:~ , t 1 9 ! 
(as file name) 67, 121! 

n Command 5, 122' * Command 51, 1241 
.code~. 51, 53, 118! 
S (arSument) 79, 119! 
$ Command 80, 133' 
% <;; 1..1 ff :i. N 9, :I. :~() , 
& «!~ r~.:JI..I'TI~~n'l:, ) "l<'1 , :1.:1. 9 ! 
& Command S(), 132! 
, Command 4, 122! 
, (separatinS commands on 

onE' 1. :i. n(~ ) 2!7j 
* 2B, :1.:1. 7! * Command 44, 127' 
+ :;~B!f :t. :1. '7 ! 

:?8, t:l. 7 ! 
,-t! :1.4 

+ + 6, 11 , :1.:1.8 ! , 1 ::.~() ! 
.I 28, 1 :1.7 ! 
• ~:i() , 64, t:I.'7 ! , 121 ! + 

. ::: ~:~ :1 . , 1:1.0, :1.:1.9' 
<F> :30, :l.22! 
<1;0:::- 7:1. ,.- 1. ~:.~ t ! 
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<S> 4:1., :I.~~:I.! 
(T) 75 See Swmbol Table 
- Command 27, :l.28! 
> (prompt character) :I. 

( Up F' era d d res s '0 f :I. (~~; t.. :i. nt, e T'V a:l. ) 1. fh 22, ~~ C? , :1.:1. 0 , :1.:1. 9 ! 
? (ar~ument symbol) 45, 63, 1:1.9! 
? Comma~d 53, :l.24! 
1" Command 67, :l.24! 
@ (as file name) 84~ :l.21! 
@ (matchin~ symbol) 22, 118! 
ttextJ (matchin~ symbol) 6, 118! 
\ <echoed by ESC) 4 
,., < ~:~ T' ~i,~ U ITI (.~ n t ) 24 , t:l. 9 ! 
M Command 24, 1241 
- (in ABC Pseudo operand) 83 
M (in' command output) 4 

7, r.~, :I.:I.8! 
:I. 7, ~~2, :I. 20 ! 


