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TNTROATILICTTON

NTSKATE i 8 sowerfuyl derneral surense srodgram develorment
guatem for the 8080 which can be used as & Lewh editors & mondihore
arn assembhlery ardd even arn orerabing sustems. The btewt editor ang
morvitor a2llow sowerful conternt oriented commarcds.  The eobhire swa-e
“bem dis erogrammable bLhrough variablesy rerebitive looss and oome
marndg macros.  The assembler srovides dgreat Flexibilite buw 21 Lowins
ite two rasses Lo he dnvoked serarateluy. The geser has Ffoll controal
aver all memorw allocatione dincluding slacement of the sumbol
tabhle., Source srogramss obdect srogeams arnd swnbol bahles can sl
he atored orn and retrieved from the oiask,. The disk commarncs aoaboe
maticallw allocate and deallocate disk sraces handlinsg oomesching
aof the dislk whenver necessary,.  Albthoudgh cormfigured Ffoe the ik
JdJockew disk controller boardy a2ll 170 calls are harmcdled hhreoush
arecial vecltorsys so that if gou have some other ture of hardware
this marmual Wwill exelain how DISKATE camn he cushomized,

The mamual is divided dirnbo three mador rarhs,. favt Ty called
Usadgey exmlains how Lo use the various feasbtures of DTSKATE . You
will wart to resd this carefullw before bedinrding to use DTSKOTE .
bt once wou are familiar with the srodgram wou Wwill srobably cone-
ault this section only irnfrecuently. The right hangd mardgin of
this mart hes left srace for dmeortant kewwords so that wou can
auickly locate where concerts are exslained. You maw also want to
use this seace for nobtes of wour owns.  Farh T ods divided inbo sec-
tions based om how TISKATE is Lo be usecd,. This is dorne for grest-
er coherence in edrlairing how the commands works bt there will
inevitahly bhe some overlar. Some of the commarnds work differentlw
in momitor usage btharm in bext editing usadges for ewameley anc so
are discussed in bobh sections.  ALL DISKATE commarmds are dnbhro-
duced in Fart Ty with the sindgle excertion of the U commarned whioh
can only be used in machine lansuadge srogramsy ancd s0 s ciscussedd
in Fart 11,

Fart IT is called Installation and Mairternarnce. Tt exelains
the nitty gritty of how to get bthis software running on wour hard-
wares and how Lo make the erorer chandges in UISKATE to customize
wour system. It also gives the detsils of how to interface HISK-
ATE to machine landuadge Programs.

Fart TII is the Sustem Referernce Summard,.  Almost a1l the ma-
tarial din Part TIT s 8Ll1 contained im Partse T and T1e but arrears
here in a8 condensed form so that wou can auickls locate something
worl need. Exrerienced srogrammers who are used to lesvrning new
lansus 1 1k A V]

ges FTrom Lerselw writhtern marnuals maw want Lo skim 1i
aover Fart I armd mainly comsult Fart 11T, If wou are corfused
abouwt what a8 command does bw a3 discussion in Fart Ty it maw hels
to refer back and forth to bhoth Parts T and TIT.

This de & larde marusl,. You maw he deunted bhw the task of
reading a1l of it hefore bhesginrming ame work with DISKATE s byt wour
work will bhe more sleasurable iF wou dos.  Albhowsth DISKATE maw
aeem comelicatedy it is orne of the most rowerful rieces of soft-
ware in the rersonal comeruter marketslacey and this comrlewity is
8 reasonable Frice to eaw for the rower wou det.
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Favrt T3 USAGE
T.12 Using DISKATE a8s 8 Text Editor

A text editor is one of the most crucial mieces of
microcomeruter software,. It is throudgh the text editor
that wou will srerare and mairmtain a2 goo0d deal if not
all of the material wour comeruter will deal withe.

NISKATE (ATE starmds for & Teuxt Editor) has a variebty of

ociting commands which can work with any ture of temb.

The text is erntered irto and mainmtained in an area of SOURCE
the comruter’s memorw called the SOURCE AREA. The AREA
Source Ares is divided into one or more units called

FILEGS. A file is simrly a seceunce of butes in the FILES
memoryy hounded by 076, Most of the editor’s commsnds :
work with a file which is established as the CURRENT

FILE. If this file is exranded or comntractedy the CURRENT
source area is exranded or contracted along with it to FILE
rraserve all of the files in the source area. There are

sracial commands which serve to make a different file

the current file. Actuallyy wou can have several

tifferent source areas in the comruter’s memorwy but

more about that later. To work with files that reside

orn the disks wou will rmeed to move them in and out of

memory using the DISKATE 1/0 commandsy which are

discussed in 1.3,

Whern wou brimg ure DISKATE it will issue """ ag a8 > I8
sromeh character and wait for a8 command,. There maw be FROMPT
hlamks bhetween the rmame of the command and an ardument CHAR
it the command takes omey and blamks MUST he eresent
hetween arduments if the commard Lakes more tham one.

Usually im this marnual we will omit urmecessary blanksy
thoudgh in dour owrn work wou can include them if it will
make the DNISKATE commands more intellidgible. A blank
should mever ocour within an arguments unless that blank
is a8 significant character as rart of the argument.

There are two kew concests which wouw will rneed to
bhe familiar with to understarnd how the DISKATE commands
work?! The ermtrw rointer and intervals. The ENTRY ENTRY
FOINTER is a swecial 16 hit location sointing Lo 8 mem~ FOINTER
ory location which serves as a kind of tardet for where
an action rerformed by mamy DISKATE commands is to take
rlace. For instancey let’s consider ore of the simelest
NISKATE commandsy which serves Lo enter text into a

file. This commard has the formd
E

ELtext] “ COMMAN

(The E stands for Enter.) Note that if this is a
command wou are turing in 3l1 bw itselfy» the rromet
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character ">* will bhe the first character orm the Lirne.
For instancey to enter the string "I have a weak swot
Far comruters®ys the line orn wour termimal should look
like?l

*ELT have a3 weak sweolt for comrgters]

To avoid cornfusion the sromet character will dgemervallw:
mot be showny since it dis not one that wou Lure.

As wou tuee din the coharacters of the Lext ore bw
omes here’s what DISKATE will do. FEverwbthing in the
corvent filey and in fact the whole source areay starbt-~
ing with the location rointed Lo by the entry rointers
Wwill dim effect te rushed ur in memory by ome bubte and
the character twred will bhe entered into the comruter’s
memorse al Lhe location sointed to by the entre sointer,
The emtry sointer dis then incremented. (Actuallyr this
doesn’t 211 haseen character hw character as wou enter
the E commandy but concertually wou can visualire it
that waw,Y The F command thus dnserts the Lured charac-
tere dinto the text withoul overwriting., To simelifu
thingsy let’s think of the entry rointer as rointing Lo
a character in the file. This character will be called
the TARGET CHARACTER. Whern wou enter text with the E
commandy the tewt is INSERTED dimto the file RBETWEEN THE
CHARACTER FRIOR TO THE: TARGET CHARACTER AND THE TARGET
CHARACTER ,

Let’s look at an examele, Surrose Lhe curvent file
consiets entirely of the characters?

Me comeuter ds well fed

with the tardget character being the "w® in "well®.
(We’1l leave aside for the momert the cuestion of how it
got that waw.) Now sureose we #ive the DISKATE ‘
commanc?

Elverwl
The file will now consist of the characters?
Mw comruter is veruwell fed

ard the "w" in *well® will remain the tardget charasctery
(thousth it will be inm 8 different rlace in the comsu-
ter’ s memorw.) Recause the "w' is the tardel characters
the "verwu' does hetween the "w' and the sreceedins
character,. If T rnow erter the commarnd?

-

2

the Tile will consist of the characters?

TARGET
CHAR

I8 CHaR
FOINTED
TO RY
ENTRY
FOTINTER

E:
COMMAND
INSERTS
BETWEEN
TARGET
CHAR

AN
FREVIOUS
CHAR
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Mu comeuter ig verwy well fed

The text entered with anm E command can be anw
ramber of limes lonsg (so lomdg a3 it fits into the ares
of memorw allocated for Lhe source areal) Brackets are
allowed within the texty but thew must he halarmced. For
instancey

ElComenterassy Lof courses’] are comelicated.]

i a rarfectly valid DISKATE commarndg. This entire
abrirmsg of charvacters will be entered into the files
including the brackets. Nowys wou asky what will haeeen
if brackets are not balanced? Troubley dear user! If
woy hured

ELComsutersy Lofl

thimking that this will enter the string "Comruterss
Cof" ther the DISKATE command srocessor will never have
receiver bthe closing right brachket which ends Lexwt
erntry. The result will be that wou maw think wou are
turing commandsy when in fTact what wou tuyre is still
tweing entered into the text. This will garbadge ur wour
file with what should. have dgore as commancds. When wou
are turing in a3 commarndy check to make sure that the
first character on the lime is the rromet character -
2l e i ot wou are srobably sbill din text entrw,

The orrosite eroblemy too mamw right bracketss will
case the text enbry Lo be terminated srematurelu,
ODISKATE will intersrret the rest of Lhe text as a8 com-
mandy which srobahly worn’t make sense. Whern DISKATE
dgetes a command that it cam’t make sense out ofy or an
arrar ocoursy it will come back with & cuestion mark.

What if & riece of editinmg recuires that wou irnsert
a8 string of characters with urbalarced hrackets? There
is 8 waw to do thisey which Tor the moment we’ll »ost-
roned  the E command can also be used to enter mnumerical
codey as well as tewt,. This is discussed in section
T2,

The text wou enter with an E commard maw include
ASCIT cormtrol characters in addition to the carriade
raturns Some care should bhe takern in doing thisy
howevery sinese such characters maw not show om Lhe
terminsl and could hecome hiddern boobhwy Lrars. When wou
ture a8 carviade returm during text enbtryy orly the
carrviadge return character is entered into the filey
thoush hoth a8 carriadge vreturn amd line feed are echoed
thack to the terminal. If wou are wusimg DISKATE Lo
rrerare text to be used bw amother srosramy wou maw have
to make sure that this erodram issues 3 line feed when

WONT
RESFOND
STILL

IN TEXT
ENTRY®

ERROR
MESSAGE

g naeen

CROONLY
RETWEEN
LINES TN
MEMORY
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it ermcournters & carrviadge reburm.

T+ wou are entering characters For am E commandy or
ary other commarnd for thalt mattery and see s mistake on
the curvent lines wou can ture RACKSFACE to back ux the
cursor Lo the rlace where the error is. Each time wou
ture BACKSFACE: DISKATE will idgnore the last valid
character on the liney back ur Lthe cursor and remove
from wour screern the offending character. You’ll then
to reture the rest of the lime. Ory wou can hure

CAPE (FSCY to tell DISKATE to ddgnore bthe entire lirme.

SKATE will echo the ESC with a2 backslasth ("\"), I+
ueny FSC a lime which bhedgins g commandy DISKATE will
oot 8 reew commanod srgd will o desue bthe sromst oharso.-
ter, If wouw ESC & lime of arm E commarsd which dis not the
Fivral linery the line will be dstmored amnd wou will sbill
e dr text entry.

Aa wou btwee characters Lo DISKATEy mador chanses in
the memorw do mot occur urtil DISKATE has received an
entire limne. Im the meantime whatlt wouw have tured i4
rlaced in 8 srecial dirternal location called a line
tuffer. The length of this buffer is 130 characterss
which means that DISKATE carmmot srocess 8 longer Line.
This should mormally cause no sroblemsy since most
terminals have 3 maximum lirme lensth of 80 or le Tt
could show ury howevery 3F wou Fordgot Lo end a8 Lirme with
8 carviage veturrn ard kest on godimg Lo the mext Line
dowr on bhe scoreen.  When the DISKATE lime buffer is
Fuulle the CURSOR WON'T MOVE. I this harrens while
wou’re in bthe middle of the characters for arm B commandy
worl should ture BACKSPACE ardg therm a right bracket amd a
carriadge return to terminate text entry Lo use other
editing commands to rlace sart of the line which is too
lomg on the next lime. .

In addition to this limit orm the maximum lendgth a
Lime camn beey DISKATE has an internal sebtting for the
width of the terminal’se lime., This setting can he
changec by the user at amy time. We wor’t discuss this
at the momernt —— a Ffull discussion is contained in sec-
tiorn 1.3 under the WID command.

Now Lthat we have a basic idea of how tewxt is
erhered using DISKATEy arm imeortant but sbill verw bhasic
Fumction is viewing the text to make sure that it is
correct. There arve a roamber of DNISKATE commards whioch
serve bLhis surrose.  The simelest dis the 7 commancs
which will QUOTE ONE LINE. This command will csause the
Lirme cormtaining the tardgelt character Lo bhe srimted on
the terminal. The swumbol "7 (this erints as a carot on
some terminals and as an urward arrvrow on older termine-
ale)y which is used irn DISKATE to denote the ernbru
rointery will arresar excatly where anw text entered with
art F command will do. That isy assuming the limne has no
invisible control charactersy the "% will dHo hetween

RACK-
SFACE TO
TGNORE
CHAR
JUST
TYFED

ESC TO
TGNORE
WHOL.E
L INE

CURSOHR
WON“T
MOVE e

LINE TOO
LONG
TYPE
BACK -
SFACE

1
AR
RE"

o

—

s

COMMAND

FRINTS
LINE
WITH
TARGET
CHAR
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the target character amd the rreceding character. The
oecommand has no argumentsy and dis 8 simrele waw Lo bhe
sure the entry rointer is where wou want it to he. It
is hidghly recommended that wou use this commarnd often
while wou are first getting the hermg of DISKATE. T+t
Wwill show wou excatly where the chandges gou are about to
make will go w- to the mearest lime at least. To use
the edamele from ahovey if the line with the tardet
chavracter is

My comruter is well fed

wWwith the target character bedimng "Wy giving the commandg
Cwill srint the linet

Mu comeuter i "well fed

Obviously we’ll need to he ahle to see more than
Jdust the lime with the tardet character. The * command
is a8 more genersl commarnd that will let us view sractic—  INTERVAL
allw amnwthing,. The ardgument of the * command is an I8 M
INTERVAL im the comsuter’s memory. This concert of FATR OF
interval is erobsblw the most imeortant ome in DISKATE ALNRESSE
art 0 we’ll srerd some time with ite The wunderlwinsg ,
idea of arn dinterval is extremely simerlel  an interval is
a wair of addresses im bthe comeuler’s memory. I order
Lo be valid for use by DISKATE commandssy the first
address of the sair should rmot be larder thamn the second
acddress, For instarncey if we use the motation ddddd to
refer to memory location dddd hexr the eair 2000Hy 2600H
is 8 valid intervaly though it is rmot wet in 8 form that
DISKATE can recogmize. It refers to all of the charac-
ters in the memorwy from 2000H throush 26000H inclusive.
This is why the first address must be less tham or equasl
Lo the second address -- to refer to a1l of the
characters from 2000H to 2000H would not make sense. To °
return to the " commandy. this command takes an interval COMMAND
as ite ardgument and erints on the terminmal all the
characters inm the imtervaly dissuing 3 line feed also FRINTS
whernever it encournters a carriadge return,. To see some INTERUAML
examrles we have to consider how intervals are
aracified.

The simelest waw to srecifw an interval is Lo sive
exrlicitly the raiv of sddresses. For instancey the
commard

FRO000H. « 2A00H

will cause the characters in Lthe imterval from 2000H
throudgh 2000H inclusive to be rrinted on the terminal.
To give a comrlete exrlanation of the meaninsg of the ..
sumbol at this roint would be srematurey so for the

8
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momert let’s leave it that an irterval can be seecified
i the form?

aurlicit adress...exelicit address

Normally wou will give the addresses exelicitly whemn wou
are using DISKATE more as a8 monitor thanm as an editory
w0 there will be more ashoul this in section T.2.

A more sorhishticated method of swecifuing an
interval is Lo use an argument that calls for MATCHING,
Tr using matohing wou rresent Lo HISKATE a8 rattern of
charactersy and it sesrches the memory looking for the
eattern, IF it Firnds it thern the area bLhat matohes bhe
ratltern bhecomes the interval. & simele form of matobhing
ardument 19 similar Lo one we have alreasdy seern with the
E commamd.  The ardument?

tewt]

- where in this cease texlt is NOT longer tharm omne line
-~ Will match the first occurrence in the current file
of the characters comerising temt.

For examrlay surrose the current file comsists of
the characters?

NAME S  JOAN DOE
OCCUFATION?:  NEER
SEX:  FEMALE
ANDRESS: THE WOODS

The asrgument UNAME] denotes Lthe irnterval in the memory
ocouried by the characters NyAvMeF in the first line of
the file —— wherever that hasrerns to bes, Note that this
form of srecifwing am interval dis CONTENT ORTENTEDe dirn
contrast Lo srecifuing the addresses bouwnding the inter—
val exrlicitly, The ardument [NAME] will still denote
the first occurrence of NsAYME in the file even if the
File is chandged so that something else ocouries the
memory locations thalt NyAYMYE ornce ocouried,

An ardument like INAMED will do us little dgood as
are ardumernt for the " commands since the command?d

" LNAME

Wwill simely mrint NAME on the termirmal,. Simele srgu-
merts of this form are verw useful with other commancs,
howevery as we’ll see. What will be vere useful with
the " commandy as well as othersy is combining simele
ratterns such as DINAME] uwsing the oreratiorns DNISKATE
recodgnizes into much more comslex ones. One rowerful
method is Lo use the .. constructy which we’'ve seern in
connection with exrlicit addresses. The ardgumernt?

MATCHING

CTEXTI
GIVES
18T
NCCUR-
RENCE

OF CHARS
OF TEXT

FATTERN

FATTERN2
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ENAME D . « CADDRESS]

refers to the characters from the first occurrence in
the current source file of the characters NrAyMyE ur to
the first occurrecne AFTER the NyAYMsE of the characters
AsTellsRoEsBsE e s0 that the commard?

"INAMED,  LANDRESS
wortlel srint orn the terminsl

NAME S JOAN DOE
QUCURFATIONS DEER
BEX?:  FEMALE
ANRESS

Remember thatlt in using . in this wawy if two
ratterns are combined as in eatterrl..rattern?s DNISKATE
will look for the first occurrence of rathtern? after
satternl to firnd the usrer limit of the interval. For
instancey if the current file is the same s the evamele
abhovey Lhe commarnsd’

"TAT. 0N
world srint on bthe terminal?

AME ! LJ0A

T manw editing arrlications it is useful Lo view
the text in umits of entire lines. There are several
waws Lo accomelish this. The character " " -- which
rrimts as an underscore on most termirmals and 8% &
left-wointing arrow on older terminalsy is 3 matobhing
argument which will MATCH A CARRIAGE RETURN. For
examelay if we are using the same current File as in the
exameles abovesr the commarmd?

"ISEXT s ...
Wwill wrint om the terminall
SEX:  FEMALE

The matehing im bthis case works Jdust the waw it did in
the erevious uses of . Lo combine intervals., The
ardgument [SEXT will matoh the first ocourrernce of the
characters SeleX in bthe current file. The ardumernt .. bw
itselt would match the first ocourrence of a carriade
return in the current files so the ardgument [SEX1...
will match the interval starting with the first ocour-

GIVES
FROM 18T
FATTERNI
TO 18T
FATTERNZ
AFTER
THE
FATTERNY

o CLINTIE R~
SCORE

OR LEFT
FOINTING
ARROW

MATCHES
CAaR RET
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rence of SyEyX throush the first carviaste veluen after
the SeEeX. '
The swmbol
commanc .

Ccan also he used as an argument

for
The command?

the B
F..

Wwill enter a8 carviage returmy Jdust as would the commsrc?
Ei

-.‘

Tre mamy cases it ds advantageous Lo wuse the . sumhol i
ar F ocommand to have the command Fit on ore line.

Surrose we warh Lo see more than one lime,  To do
this we can use the same sumbol i cormection with
another oreration suerorted by DISKATE! OQCCURRENCING.
Are avdument using occourrencing gives & number n Tollowed
by & ratterr arnd matohes THE NTH QCLURRENCE OF THE
FATTERN. The ardgument 2. bw itself will matoh the 2nd
oceurrence of & carrviage veturm in the currernt File.
The ardgumernt 2047 will mateh the 2nd occourrence of the
character A. To cortimue with our same exagmerles Lhe
commarc?

"INAMED. . 4.

will erint o the terminall
NAME. ¢
QCCUPATTONS

BEX:  FEMALF
ANDRESS:  THE WOOTS

JOAN DOE
DEER

CNAMET .+ 4. srecifies the interval from
the current file of the charaso-
after the

Here the arsumernt
the first occurrence in
tars NyAsMyE throudgh the fourth occurvernce
NAME of a8 carriadge return. This will dgive us four limes
from the current file bedgirming with the first occurs
rence of NrAyMyE. There are a courle of points to be
noted here. Using an argument of the form n. 8% we have
tdorne will rnot susrarntee that first lirme of the resultins
interval is the entire lime from which it was taker.

For instamncey the commarndg?

"I JOAND. 4.
would srint on the terminsl?l
JOAN DOE

OCCUFATIONS
SEX:  FEMALE

NEER

CAN USE
- A%
ARGUMENT
OF E
COMMAND
TO ENTER
CARRIAGE
RETURN

OCCUR-
RENCTING

rFATTERN

MATCHES
rTH
OCUR -
RENCE OF
FATTERN
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ANDRESS: THE WOODS

- there is mothing in the arsgument CJOANT. 4. which
instructs DISKATE to hedin the imterval with the bedir-—
rming of a8 line. We’ll see how to det entire lines inm 3
mirnate. .

Remember that a construct like ratterr..rm. will
give wou whatever matches rattern throusgh the NEXT n
lirme endings. A common error is to assume it will sHive
wou bhe interval from rattern Lo the rn/th lime emnding im
the curvent filey which is mot in general what will
NBEPRer., .
A we dust sawy we will oftern warnt to dgelt entire SUFFIX
lines. The easiest waw to do this is with the % orer- %
ator. B adding the suffix % to amn ardument it will EXPANDS
rnormally exrand the ardgument to am enbtire line. The T
commarnc? WHOILE

L. INE

LJOANTY

vsed with our now weary current file will srint on the
termingl ?

NAME:  JOAN DOE

Now surrose we want Lo see 4 limes bedginming with
the Ffirst lime cormtairming JOAN. Here we’‘ve dgot to be
caraeful. The commarnd?

"LJOANDZ. 4.

Wwill rot give us what we wanty but will give an evrror
messasge! To see whw we have to keer at the business of
going throudgh exactly how DISKATE will intersret the
ardgument. The argument LJOANIZ is the interval consist-
ing of the first line in the source file comtaining the FATTERNZ
characters JeOsAsN, This INCLUDES THE CARRIAGE RETURN INCLUDES
at the ernd of the lirne. The ardgumert [JOANIX..4. is the FINAL
interval bedinning with DJOANIYZ throusgh the 4th ocour- Car RET
rence of & carriadge vreturn AFTER the [DJOANIZ. Since
CJOANDYZ already includes a carriaste returny in order for
this argument to work there must bhe at least 3 carrisde
returns im the filey bhut altodgether there are only 4.
This exelains the error messase. The ardgument sHave a
rattern which DISKATE couldn’t matotr.
Occurrencing todether with the % orerator dives us
a8 simrle waw to serecify the m/th lime in a8 file. For
instancer surrose wour terminal is a video terminal with
24 limesy and gou want to view wour text in dgrours of 20
lineg =- this wayw there will be & little overlar and
room for DNISKATE to issue the lime with the sromet
character. Surrose wou want the 3rd such dgrous. The
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commard$
A T AP R 4

R B A AP B S 4

‘ FTVES mtdl
will give the desired result. Remember once adgain that LINES
in a commarnd of the form? B L PO AR | T 4 m will dgive WINTH STARTING
~= that is the number of limnes bheing viewedy and mot the WITH THE
rmumber of the fimal lime to be viewed. Agsin mnote that nTH LINE
evern hthoush we want to see 20 linesy we have Lo use 19.%
i Lhe secornd sart of Lhe command becsuse 41.7% matohes &
whole lime. I we had said "41.%4..20.7% this would sgive
21 lirmesey not 20. Acutalluy the Fimal % dim this commarnd
ie surerfluous -~ "41. . %,.19. will sive exactly the same
outrut.  (OFf courses with the JOAN DOE file we have heen
using as our standard exameley this command would return
arn error messadgey since there arven’t emousth lines in bLhe
file Lo mateoh even 41L.%.)

Surrose wou want Lo see the last lime in the cur- NEGATTVE
rernt File but wou don’t krnow how many Lines im the file OCCUR-
there are. This can be easily achieved using occurrer- RENCE
cing with a8 NEGATIVE OCCURRENCE NUMBER. Irn am instance NUMBER
of occurrencing of the form Neattermy if N is rnedative COUNTS
DNISKATE will look for the Nth ocourrence of sattern BACKWARD
COUNTING BACKWARDS FROM THE END OF THE CURRENT FILE. FROM END
The last lime of the current file cam bhe viewed hw the OF FILE
commarch$

B Y 4

At this woint we should mote bthat DISKATE corne 08
siders ocourrerce numbhers Lo bhe STGNED 15 BIT INTEGERS. OCCUR~
That means that the high order bhil is treated as a8 sidn ENCE
ity and nedative mnumbers are resreserted in two’s NUMRBER
caom=lement notation. 0On the other handy an address ig MUST RE
interrreted as a nor-nedgative 16 bhit ramber,.  When wou G
give NISKATE & mnumbery the cuestion of whether it will 32767
bhe treated as 8 sidgrned 15 hit mumber or a mor-nedative
16 bhit rumber derends on the corntext. If wou dgive
DISKATE a medgative mumber whern it exrects an addresss
the sidn bit will be treated as a3 didgit bity and if wou
give a lardge number when it exrects 3 signed numbers the
highest order bit will automaticallwy he treated ss give
ing the sigm bit. This means that an occurrence mumber
grester than 32767 will courmt as a8 nedgative rumber.

This shouldrn’t rose a eroblemy since it’s very unlikelw
wou would ever meed an occurvence rumber this larse.

What if wou warnt to see the last 20 limes inm the
file? Orne waw to do it would be bw the commarnd!

a3 I AU B 4

This would literally sive wou 20 lines bedinming with
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the 20th lime cournting back from the end of the file.
However there is an easier waw. The command below maw
throw wou for a loor at firsty because so far we have
sresented the sumbol .. 8% an orerator which cormnects
intervals into a lardger dirnterval. In fact the .. sumbol
can itself be used as a ratterm matching ardument. The
command we Just showed will dgive the same result as the
simeler commardg?

'”QOM%oo

lL.et’s see whwy this works. ITF wouw think of . as an
asarator conmecting two intervalsy then the ardgument
=20 % woulad arrear Lo be incomelete - - hLhe secornc
imterval is missing. Instead of viewing .. as an
oreratory it canm he viewed as & MATCHING ARGUMENT WHICH
MATCHES ANYTHING. The argument ~20.%.. can be read ss!

the lime comtaining the 20th carriadge returm
hack from the end of the filesy followed bu
arnwbhirg.

Recause DISKATE is workinms with the currernt, filesy the
term "arwthing® ds restricted in score to Lhe current
file. Notice also there is a construct here which we
haver t seemn before! o matohing argument consishing of
one rattern followed by another satltern. This is called
CONCATENATION. Writimg one rattern directly aflter
another srecifies the rattern obtained by Jdoining the
two matterms todgether. The rattern?

CJOANTE DOE?
ie exactly eauivalernt to the éatternz
LJOAN DOED

Concatenating two satterrns of the form DltextlIltext2] is
not verw usefuly becasuse instesd wou could Just use the
rattorn Ltextltext2l, Comcatenation is verw imrortanty
howevers when the two ratterns are srecified by differ-
ert means. A ratterrn of the form Dtextl. srecifies the
sattern consisting of text followed bhw 8 carriasde
returm. There is rno waw to serecifw Lthis rattern directlw
irm the form Ltextl]l because a rattermn of this form canmot
oxternd accoross more tham one line. :

You can also use concatemation with the E commarnd.
For instancey the commandg?

E..LTARLES ..

would enter first 8 carrviade returny thern the characters

b R

AS
MATOHING
ARG
MATCHES
ANYTHING

CONCAT~
ENATTON

CAN USE
CONCAT~
ENATION
WITH E
COMMAND
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TeAsRel.oEvdy amd then another carriadge return.
T +¢ ds & matching ardgumenty thern how should we
imtersret the commard?

T Literally it would meary srint "arnwthing® on the ter-
miral. Remembery bhoughy that snubthing is restricted in
aeare Lo the curvernt file. Thus the command ".. will
FRINT THE ENTIRE CURRENT FILE ON THE TERMINAL. Susross
we wart to see everwubthing after the I%th line. The
cooemas e

Wwill o what we wart, Acutallwyy Lo he comsletely sre-
cise bhis is mnot auite corvecty since this will dgive us
the 35th carriadge returmn followed by amuybhing.  Seedins
this exbtra carriage return at the bedgimming will mot do
s any harmey of courses hut am ardument ervor like bhis
car he verw serious with obher commands. To dget exactly
what we want we should really use the commandg?

"3

simee the irnterval comsisting of "everuthinsg after Lhe
I8th lime® dis bthe same as "everwbhing shtarbting with the
Foéth lime's It ds a freauernt but inescarable rudsance
in many areas of rFrodgramming Lo worry shout whebther
something shouldg be o or rtls.

CHimilarvrly to get the fFirst 8§ lines of the current
filey thoush the commarnd ".%Z..4.% would worky a8 simeler
command is3
S T
Literallw the ardgument .5, mearns "anwthingy followed bw
the Sth carriaste return”.

Now is the time to confess to a little white lie.
So far irm this mamnual we have seen the use of the swmbol
+o Doth as an oreration for combiming intervalsy and as
a matohing ardgument. In facty imnstead of . wou carn use
arnw number of dots From one on up e - a0y For examele the
arsgument ratterml.ratlern? has the same meaming s
satternl.sratlterm? or ratternl.. sratltern?,. Let’s see
whw this "ambidguity? causes DISKATE no sroblems. The
actual swumbol which DISKATE recodrnizes interrnallsy is the
single dot. Since . can be intersreted as a3 matohing
arvrdgument which matohes arwthingy o can be thought of as
a matching ardument which mearnst - shwbhing followed bw
anwthing,. Clearly bLhis has the same mearding as Just
slain anwthingy which is why any number (grester tham

R B
|

FRINTS
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CURRENT
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rero) of dots amounts to the same thing. The use of two
dots here is simely rersomnsl ereference. A single dot
hw dtself dinm an ardument is easw bto missy which is whw
two are being used im bthis maraaly bhut in wour own work
worl should use either oney two or Lhree dots tosiether as
wour sreference suils.

We‘ve seen so far that srecifwing arn interval which
matohes a3 givern line mnumbere or a give dgrour of lines
iderntified bw line rumbery can be slishtly tricku.
GISKATE rrovides 8 waw to deal with numbered lines
irectly which eliminates some of this difficultyy hut
which dia not as dgeneral din building comrled eMrressions.
The sumbol 1 dis similar to % in that it refers to amn i
errbire limey bt rather bLhanm being a deneval suffisx
which cam be srronded Lo army ardgumenty the swumbol Vodis
only slaced after am ocourrence number Lo srecify the
mfth Lime dm the currernt file. Srecificallw the
arsumernt :

LINE
DIRECTLY

rit
ore sorw N“

seacifies the m/th lime in the current File. This is MATCHING
NOT & MATCHING ARGUMENT .  Wher svaluating nly DITSKATE
aearches throudgh the current file for the o th line
without regard Lo angbthing else. Let’s see how this:
com=ares Lo our srevious oxameles.

Abhove Wwe saw amn examele of a " commared wusins
exeressions of the form m.% for showing 20 lines
beginning with line 41, To do this wusing the ' swumbol
we could use the command?

"411,,40!

Notice here that 40! is mot a matehing arvsumenty so it
defimitely does not matceh the &40th lime after the 4lst
Time., Insteady 40! simely arecifies the 60th lime -
rariody ro matter where the exeression 40! ocours.

The | dias verw useful whern vou want to see serecific
riumbered limes inm a FTiles hut not as useful whern wou
want to seecify lines relative to & cornternt oriernted
ardgument. We saw for.irmstancey that the ocommamnd?

CLJOANIZ . 3.

Will erint or bthe terminal four limes bedgirmdng with the
firat occourrence in the current file of JOAN —- WHEREVER
that harrens Lo be. The command? '

"EJOANTZ . o 31

‘would give am error message if the first occurvence of
JOAN harrened to be bewond the 3rd lime in the current
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file. Evern thoudgh it maw seem like more work at first
to learrn Lo srecifu intervals using exrressions of the
Form m.%y because these exrressions can be used more
widelw tham exeressions like m! it’s 8 sood idea to #o
to the exbtra effort.

There is another imeortant waw in which exeressions
of the form n! differ from exeressions like n.%. We saw
that the ardgument ~-1.7% refers to the last line in the .
current filey the eurression —-2.% the mext Lo the last
Lines and so0 one. I avalusting exrressions of the form
mle NISKATE will TREAT ALL OCCURRENCE NUMBERS A8 POST-
TTVE,  TF wou srecifws nl and there are mot o Lines in
the Filevy m! will evaluate to the address of the O which
forms the urrer bourdd of the file im the comruter’s
memarw, S0y -2 will mnot give the mext to the last lirme
in the currernt filey but will give the address of the O
at the end of the filey as will ~3! ard so forthy since
-3 de bhe same thing as 65534y which is surely larser
thar the number of lines in the file. This means that

w11

is & convenient exeression for the 0 at the ernd of the
currvert file. We’ll have occasion Lo need Lhis.

Simce DNISKATE rrovides the facilities for referring
o locations inm the curvernt Tile bw lime ruambery dinm more
than one waw in facty wou misght wonder if Lhere is 8 waw
for NISKATE to srovide wou with the numbers of bthe lines
in the currert file, There is indeed 3 wawe but we’ll
rostrone 8 detasiled discussiorn urntil section T.4 becsuse
it die kewed to bthe assembler. To Jdume bLhe surm s ity
the F command is similar to the " commarnd and will srimt
the imterval diver as ardgument with lime rumbers.  How-
every if wou give this command with 8 file comsisting of
ordinary rrose texty THE TEXT WILL COME OUT IN A PECUL~
TAR FORMAT with all kirnds of seraces where thew shouldn’t
e, The F command is desidgned Lo srint assembler source
codey and the seacing is so that the listinmg will corn-
form Lo a8 converdent assembler format. I wou're able
Lo recosrize lines srorerly in srite of this FTormaty wou
can use the F commarnd to obtain line numbers FTor use in
edrressions like m. and mt. The use of Lime mnumbers
obtained in this wawy is 3 verw dgood waw of making sure
that an occourrence of a3 rattern is in the right slace.

It maw seem that we’'ve heen srerding an undue
amournt of time with the * commarnd. DISKATE has manw
more commands tharm Jdust the ones we’ve discussed so Far.
The reasson for gserernding so much time with the " command
is Lo develor the concerbtls of intevvaly maltohingy and
many of the waws that intervals can be sreciltied bhw
using for illustration a command which simely shows us
the inmterval in auestion. Althoush we are not Firished

| By
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with seeing rnew orerations by which wou can combine

irntervalsy rerhars now’s the time Lo hesin introducins

some more commands.  RBefore doing this T should

amrhasize 39 strongly as rossible that if gou are ever

i doubt as to Just what dinterval am ardument actusllw

sroacifiesy it’s alwaws best Lo give DNISKATE & " commarnd

B0l G . ,
S0 far the DISKATE commands we’ve discussed have K

beer concerned with two kinds of orerations?! entering COMMAND

texty and viewing test alresady entered.  Anobher impeor-

tant mador orevation dnvolved dn editing dia DELETING RILLS

"

fesil s I DISKATE this is accomelished by the K ocom-
marcdy which will KILLy or deletes the interval dgivern as
the ardument. Let’s o back to our standard edamelel

NAME D JOAN DOE
OCCURATIONS AL
SEX:  FEMALE
ADDRESS: THE WOORS

Surrose we want Lo make the Following chandesy which
foth involve only deletions:  bLhe name JOAN is to bhe
ochandged to JON arnd FEMALE to MALE. Let s do the second
one Tirst. What we want to do is delete the FE from
FEMALE. It harremns in this case that the only occoure
rence of FE dim the FTile dis dim FEMALEy so the command?

KEFED

will oo what we wart. RBubt!t!!  Remember that the arsu-
mernt CFE] srecifies the FIRST ocourrence of the charac-
ters FyE im the file. How do we know for sure that this
firet occourrence is in the right wlace? OFf courses in
this case the whole file is small enoudh that we oan
look armdg seey hut evern therm it is rossible Lo make a
mistake. The hest thing Lo do is ALWAYS USE A " COMMAND
TO MaRKE SURE THE INTERVAL YOU GIVE T8 THE ONE YOU WANT.
It we were beindg careful we would have said?

"LFEIX
and NISKATE would have resronded with?
SEX!  FEMALE

Thern we would have the confiderce thatlt the KEFED commard
would do what we internd. Whern wouw give a K commandy Lhe
only thing that will bhe rrinted on the terminal is the
rromet character wher DISKATE i¢ reasdy Lo sccert another
commame - urnless the arsument wou give involves matobh-
img and DISKATE cammot Find anwbthing thaet matchesy in
which case an error messadge will be srinted. If we’re
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being as cautious as rossibler rervhars we ought to take
a2 look after the K commarnd to mske sure everwthing looks
the wayw we want it - bthis is after all the gosl of tewxt
editing. The simerlest waw Lo det & auick look is to use
the 7 command. I we give the command 7 right after the
RKEFET commandy them DISKATE will srint on the terminal?

SEX:  TMALE

lLet’s take s careful look at bthis. Remember Lhat
the ¢ command srints the lime with the tardet charasctery K
rubting the sumbol "7 hetweern the tardet character and
Lhe srevious character - dee. exachly where anwy temt
arbeved with arn B ocommand would be inserted. It7e heen -
8 while since we mentioned the btardget character and its CHAR =
cohort the erntbry rointer.  The " commarnd does not affect 187 CHAR
the emtry erointery bt the K command will SET THE ENTRY AFTER
FOINTER,. &fter a K commande the TORGET CHARACTER WILL INTERUAL
BE THE FIRST CHAORACTER AFTER THE INTEF TET1. NELETED
That’e whw the 7" dis dim Fromt of MALE dir the lirne shown
atove., This sebting of the entrw roirnter can be both
usetul and aleo cause severe difficulties if not kest in
miriehs ‘ .
The difficulties can arise because it frecuentlw
harrens that wou want Lo enter some texty then make some
chandges using the K commandy and then €0 om to enter
more temxt. BRecusse the K command resets the entrw
rointery if wou/re not careful to rsut the entrs sointer
where wou want ity bthe text wou ernter bthirmking it is
going at the erd of the file will sctusally be stoims into
Lhe middle. The reasorn DISKATE resets the roirmbers how-
avery is that 8 K command followed bw an F command will
REFLACE ‘the deleted interval bw the text sgiven wibth the
E. commarndy which is extremels useful. These two consi-
derations are verw imrortanty but in order to see some
more examsles of using the K commsmdy we’ll rosteone a
retailed discusaion,
Now let’s do the second charnde we had slanned:
changing JOAN to JON. TIrm this case whalt we need to do
i delete the A from JOAN. RBefore dgetting involveds
let s dgive a "o commangd and see what the file looks
like., In resronse to ", DISKATE will srintd

NAME S JOAN DOE
QCCURATIONS:  DEER
SEX:  MALE

ANDRESS:  THE WOODS

Right awaw we can see that to simelw saw KEAD would be
trouble. The First occurrence of A& in the File is in
the wored NAME: so KCADT would delete the & From NAMESs

which is not at 311 what we want, One sererosch would
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e to brye bto count the number of A‘s irn the file before
the one we wanty s0 we could srecity the ridght ome by
usimg ocourvencing. I this case the A in JOAN is the
secornd A dn the filey so the commandd

K2CAl

Wwill in fact do what we warnt. But this method has real
difficulties., First of ally we can hardley find out
using & "20487 command whether we’ve sobt the right
aecurrence of Ay airnce *20A1 will only seimt A - not
teallins us WHICH A it’s erinbtinsg.  One waw Lo remecis
this would te with the commandd

a2l Al

This would srint the whole current file ur Lo the 2nd
ocoeurrernce of Ay which would bhe & waw Lo malke sure thatl
the 2nd A is reallw what we want. Bubty & more sevious
rroblem with this areroach is that in 8 lomng files it
would hardle be converdent to have to count occurrences
Adust Lo srecifw the one we want. At this roint we are
really getting to the whole orux of using DISKATE as a
Lot editor. Recause matehing is corntent oriernteds it
allows us to do some incredible rowerful thinsgsy but at
Lhe same bLime we have to take some care Lo be sure that
wher arn interval i srecified bw matching it is the omne
we warnts  Although this rarticular change is simeley and
we’‘ve already seern one waw that will worky let’s look at
several differernt methods that will be verw helsful in a
dreat varietwy of situations.

Let s susrose for the momert that we camn bhe confi-
dernt that the JOAN in which we want Lo delete the A is INITIAL
the first occurrence of JOAN in the file. Herey of REFER-
coursey Wwe oan he hecsuse the file is so simele. The ENCE
thimg that we want to do is! delete the A in JOAN, INTERVAL
NISKATE has a construct which reflects exactls this
mearing. We have said rereatedlw that in determimins GIVES
intervals using matohing ardgumentsy NISKATE works with THE
the current file. Actuslly this has been an oversimeli- SCORE
fication which mormally does mo harme but at this soint OF
we meed Lo be more erecise.  Whenever an argumernt MATCHING
involves matchingy hefore the arsument is evaluaterd
NISKATE restricts the score of the argument to an
INITIAL REFERENCE INTERVAL . For most commands this CLSUALLY
imitial reference interval dis the currermt Filey which is CURRENT
why our srevious oversimelification is rmormally mot FILE)
misleading. DISKATE has a srecial oreration which
allows wou Lo in effect set the imitial reference
drterval to something else. Whenever DISKATE encoun-—
“ters 8 | in evalusting an asrdumenty THE INITIAL REFER-
ENCE INTERVAL FOR THE REST OF THE ARGUMENT 18 THE
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INTERVAL CORRESFONDING TO THAT FART OF THE ARGUMENT
ALREATY EVALUATED. The easiest waw Lo understarmd this
will he hy exame~le. %

The asrdgumerndt AT wille 4o be errecisey matoh the
firat occurrence of A in the imitial reference irtervaly
which i mormally the current file. The arsgument LJOANT
will mateh the first occurvence of JeOsAeN din the dirni-
tial reference drtervaly which is moermally the current
file. The ardumert CJOANTILAT will matoh the First
oceurrence of & WITHIN the first occurerce of JeOsAsN in
the initial reference irtervaly mormallsw the current
files, The commsnc?

KEJOANT AT

will achieve exactly what we want - srovidedy of
courses as we merntiornedy that we are sure bthat the JOAN
in euestion is the Tirst occourrernce of JOAN in the
current file.

T & lardger filey howevery we would still have the
gorneral sroblem of making sure that we were in the ristht
#lace for a8 chansge. In the same waw Lhat we saw heforey
issuing "LJOANITILAD or ever "LJOANDT will not tell us we
are makinmg the change irm the right rlacey because it
will mot tell us which ocourrernce of JOAN we are looking
at.e Let’s surrose thal we have a file inm which we want
to make exactly this same change - deleting Lthe & from
ar occurrence of JOANy but there are many occurrences of
JOAN in the file and we wamt to be verw careful to de-
lete only the right one. The commared?

"L CJOANT

Wi ll erirmt everwthing in the current Tile wux Lo the
firest occurrence of JOAN. Susrose this ig mot the risght
ormey and we wamnt to =rint the rest of Lhe file us to the
meset, JOAN.  Ome waw of doims it would bhel

"TJOAND . L 20J0ANTD

There’s nothing wrorng with bhisy bul 4F this dis mot the
right JOAN eithery we would have to be keering Lrack of
the occourrence mumber. Heve is a8 commarnd that wou oan
keer on issuing successive times Lo see bLhe intervals of
text hetween successive JOAN gl

e W DJOAND

This commard wses a8 feature we havern’t seen bhefore.
S0 far the only time we have encountered Lhe character
e as the sromet character. DISKATE recosgmizes
this sumbol as 8 srecial ardgument which does rol involve

ooy ] §3 e
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matohing,. » denotes the urrer address of the LAST IN-—- IN
TERVAL COMPUTED RY DISKATE. Simce we Just got throush LAST
with the commarnd "..LJOANTy in this case > will be the INTERUAL
address of the N in the first JOAN in the file. The COMFUTETD
ardgumerct >, thern will matoch everwthing inm the currernt
file from the N in the first JOAN orward.

There is an imrortant but subtle roint here Lthalt we
should note hefore sgoing one Il all the cases we have
gseerny NISKATE ardguments are intervals -~ i. o0, & rair SINGLE
of asddresses. Bub here we’'ve Jdust said thet > derotes ALNRESS
the usrer address in Lhe last interval comeyled b EQUITVA~
NISKATE. This imelies that * denotes not am irmterval LENT TOD
bt a2 single addresss. In Facty any sumbol or exepression  INTERUAL
in DISKATE that determines & sinsgle address is alseo WITH
interrreted as AN INTERVAL WHOSE UPFER AND LOWER ALNDRES-  UPPER
SES aRE EQUAL.. We said that am interval was a8 rair of AND
addresses in which the first address was not grester LOWER
than the secondy but thew certainly mav be ecual. For ALNRESS
puamerley in evalusting arduments DISKATE takes the THE SaME

aHurressiond

2000H

to bhe comrletely ecuivalent to the exerression?
2000H. « 2000H

Note that this last makes rerfect intuitive sense.

Now let’s return to the examerle. We started with
the command "..CJ0ANTy andgd could see from it thalt the
firat occurrence of JOAN was not the ristht one. What we
said we wanted Lo dos theny was view the rest of the
file to the mext JOAN. Our command . J0J0ANDT will do
exactly thaty with & minor bit of nuisamce, This com-
mard will seint the imtevrval from the N im the JOAN we
Just saw to the mext ocourrernce of JOAN. If this JOAN
is mot the right one eithery we can ture exscltly the
same commandy "F . LJ0ANTY and keer on turing ity Lo see
the cornsecutive intervals of text rrior Lo successive
JOAN’ s, Actuallyy 3 we’ll see at the end of section
IT:1y there is 3 srecial command called DEF which is verw
useful in exactly this kimd of situatiorn where we wantl
to keer giving the same command rereatedls. The DEF
commarnd will sllow Just carriadge return to invoke a
srecial default command. '

The mimor bit of nuisance referred Lo is the facl
that the N from the last JOAN we looked at will besin
the erimtout,. (We’ll see im a minute how to dget rid of
that.) The second time we ture ">, .LJO0ANT the swumbol
will bhe the uerer address from the last interval comesy-
“tedy which in this case will bhe the N from bthe secornd
occurrence of JOAN. Each time we ture the commarndy 3
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rnew irnterval will have bheern comeutedy s0 the value of -
will chanste,  Note that Lo use this methody wou must not
use any other commarnd beltweern the irmstarnces of
"resLJOANDTy winmce an dintervering command will srobatilu
cause amn interval to be comrutedy so that > will mot
fave bthe value we want it to. :

After having tweed in the command "> LJ0ANT enoudh
timesy we should come Lo the JOAN we want, But row
there is a sroblem. We wart Lo kLill the & in the JOAN
i bhe dinterval we Jdust ssaw -~ il how do we seecifw QBT
There are different rossibhle arevoachesy bhut here is s
simele one which will show another Ffeature of DISKATE
we havern’t seen before. T the interval that we Just
comeutecdy we can be aheolutely sure that there dig onlw
orne occurrernce of JOANy since we set things e so that
the commarnd ">, s [JOANDT ds showing us bthe irnterval of
Lot urtil the NEXT occourrernce of JOaN. What we want Lo
v is delete Lthe A in the JOAN - ard we know there is
anly one - irn the interval Just comruted. The follow-
img commard will do exactlye that? '

KiTJOANT T A

lLet’s take this carefullw. The Firet thing we see in
this commarnd is Ke which is the sumbol for the Kill
commarict,  The verw mext character irn Lthe commarnd is & .
We have said that | causes the sart of the ardgumert
alresdy dgivern Lo hecome the imnitial reference interval.
But here we haver’t givern arnw avsument wet at 28111 What
we’'re seeirng ie an examrle of am extremelw useful
DISKATE feature! IF & COMMAND REQUIRES AN INTERVAL AS
ARGUMENT » AND NO ARGUMENT AT AlL IS GIVENs THE ARGUMENT
USED T8 THE PREVIOUS INTERVAL COMPUTEI,

' So. The letter K saws that this dis & kill commandgy
ared what follows is to be the ardgument,. The | saws Lo
take that mart of the argument alreadw comegted arnd use
it 8e the inmitial reference interval. Since mo ardgument
thus far has been diverny bthe | dmmediastely afler the K
will cause the initial referernce inmterval to be the
rrevious interval comeugteds That intervalsy remembery
werd, from the N in the JOAN hefore the ome we wante Lo
the mewt JOANy which dis bthe orme from which we want Lo
delete the A, Sor bthe argumernt us throusgh [ DJ0ANT
srecifies the first occourrence of JOAN in the srevious
interval comrutedy which s Jdust the JOAON we wanbts. The
next | selts thisy that is the JOANy as the imitiazl
reference intervaly so that the total arsument
tCJOANTIEAD srecitTies?

the A within the first JOAN within the srevious
interval comruted before this commarncd is execubed,

2O

MISGING
ARGUMENT

USES

FREVIOUS
INTERVAL.
COMPUTED
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This is exdactly what we warnty 30 the KILJOANITIILAD does

the trick. Note that this is arn examrle of wusing more

tham one | in a sindgle commarnd. You cam use the |

rereatedly in this waw to keer marrowing down the scose

of matching Lo det what wou wamt.

We saw that the swmbol > can be used to give the

usrer address of the last dirmterval comented by DTISKATE.,

There is & corrvesronding swmbol which denotes THE LOWER

ATIIRESS OF THE LAST INTERVAL COMPUTED: < . Here are

aome waws Lhis can be wused., Susrose wou Jdush saw arn

imterval using a8 " commands armdg it chidn’t amount to s GIVES

whole lines and wou want to see the lime conbaining this  THE

interval. The command? LOWER
ATINRESS

R4 0OF THE
LAST

Wwill oo the trick, Notice that the commarc? INTERVAL
COMFUTED

L]
LINE JAK Qe

will not work, The | right after the " sets the inmitial
reference interval to the last interval comrutedy so the
whole ardgument ... means Lthe first line of the last
interval comeuted. Rul the last interval comeuted dic-
n’t cormtain an entire liney so this commamdg will #Hive an
error. The | oreration allows wou to srecify an interval
with & givern intervaly but there carm’t bhe army overlar,
With < amd > wouw can see intervals that do overlar the

last irmterval comruteds. The commard?

will show wou three linmes besinning with the first chare
acter of the last imterval comruted. (IFf that character
harrrerns Lo be a carriadge veturn wou will arrear Lo see
ornly two lirmes.) It doesn’t matter ore waw or the other
whether the rrevious interval comsuted contained three
Lires Or not.

. Care must be taken in wusing < in comrlex ardumerntsy < GIVEN
simce dits value will chamde as the arsument is evalust- VALLUE AS
erd, < dis ASSIGNED A VALUE AS SOON AS THE LOWER ADDRESS SOON AS
OF THE INTERVAL IS DETERMINED. Sos if wou wanted Lo see LOWER
evervyhbhing in the current file usr to the First character ANNRESS
of the last interval comrutedy wou could NOT use the OF
commarid INTERVAL.

IS DETER-
Yea MINED

since as soon as DNISKATE sees the .. it kriows the lower
address of the imterval to bhe comruted will bhe the
hedginming of the current file. < is thern assidgned this
valuey so the ardgument .. srecifes only the first char-
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acter of the current file. The value of < canm chande
several bLimes a3 8 sindle ardgument is eviasusted. For
instancey in the arsumert?:

LJOANI LA

igs firet set to the address of the J im the firegt
ocourrence of JOAN in the files and thern set to the
adodress of the A within that. An ardgument with severasl
instarnces of | maw cause < Lo he reevalusted several
times during a8 single ardgument. '

A value is not assigmed to > until either the whole

ardgument is evaluated or a | is encourntered. - Sor the
ardgument?

CJOAND G =

srecifies the N irm the first occurrence of JOAN in the
currernt file. IF wou asre in doubt about what < or
should mesny give DNISKATE a8 simele test case using a "
command Lo see the result. _

Ahove we saw how we could see suceessive intervals
of text ernding in the mext opcurrernce of JOANy but mer-
tiomed that bw using Lhe commandg "> LJOANT the first
character erinted would bhe the N irn JOAN. It certainly
does no harm Lo keer having thies N erintedy since this
ig only a8 ' commardy but it would be rice to kriow how o
got vrid of it. ITb’s alwaws dgood sractise to bhe able Lo
grecify rrecisely the interval we wanty hecause a3 slisht
muisance such as this initial N could turn into 8 sidgri-
ficant ervor wilth obther commards,. The interval Feo0J0AND
imcludes everwthing we want Lo seer but whst we want is
the characters from the interval >, LJO0ANT starting with
the first character after the inmitial N. The command
helow will be am effective rerlacement for the
"W DJOAND eliminating the dirmitial N rroblem. 1t
introduces a8 new matching sumbol which we haven’t seen
bhefore.

e JLJDANT 2R .

The sumbol @ will mateh ANY SINGLE CHARACTER. As
anm argument all bw ditself it matches the first character
i the imitial referernce imterval. I the commard
abovey the argument to the left of the | is exasctlwy whatl
we used heforer s0 let’s look at the sart to the rishi
of the 1. 2@ matches the 2nd occurrence of the rattern
Ry or the 2nd occurrence of amnw character. In other
wordsy 20 matches THE 2ND CHARACTER in the imiditial
reference interval, 20,, therefore matches everwhhing
im the imitial reference interval starting with the 2nd
character. IFf we’re using the command ahove as a

 GIVEN
VAL LIE
WHEN
WHOLE
ARG
EVAL-~
UATED OR
AT |

@

MATCHES
ANY
SINGLE
CHAR

@
MATCHES
THE
mTH CHAR
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reslacement for the ">, .LJOAN]y before the command ashove
is dgivery the last interval comruled will rresumably be
the imterval of teuwt startinmg with the first character
after am occurrence of JOANy or the first charscter in
the current file if we asre Just starting out. Sov

oo LJOANT will mateh everwthing from the N in the cur-
rent JOAN to the mnext JOAN. The | sets this as the imi-
tial reference intervals so the ardgument .. LJOANITIZ20, .
becomes everwbthing starting with the secornd character
WITHINS?  the inmnterval from the N im the currermt JOAN
through the mewt entire JOAN., This is exactly what we
want ~- bthe same interval we were gettinmg befores but
with the first character trimmed off.

Here’s a different kind of examele that shows how
wou can use bthe | oreration todgether Wwith the € matohimg
sumbhol. Surrose the File wou are editing is a wrograms
and wou warnt an ardgument which will mateh the first
occurrence of a variable mnamey lel’'s saw BUFFERy which
oceurs a8t the BEGINNING OF A LINE. To saw that it
occurs at bthe bedinming of a line means either that it
will he the verwy Ffirst thing in the filey or else it
Wwill he immedistely rreceded bw 8 carriage return. To
gimelifw things let’s surrose we can rule out the first
rossibilite. Here’s the ardgument that will work?

LRUFFERI 2@, .

The arsgument LCRUFFER]I matches the tirst occurrence of &
carriadge return followed bhw the characters BelleFeFsEsRy
a0 bthe whole argument matohes everwthing from the Jnd
character on within the first occurrence of & carrisde
return followed by BUFFER. That isy the ardgument
matohes the everwthing irn JLRBUFFERD] after bthe carriadge
returrny which is what we want.

Let’s return rnow Lo our exsmele of deleting the A
in JOAN and see another waw it can be done. Recall that
the last waw we did ity we ended ur marchimng throusgh Lhe
whole current file usimg * commands until we found the
right JOAN. BRBut surrose we could be sure we had the
right JOAN Just bw seeing the lime contaiming it
Here s an. arerosch where we onlw view 3 line at a8 Limey
which will dintroduce 3 new NISKATE commandg that is verwy
imrortant to keer in mind in cormdumction with the K
commarnd. We recall that the 7 commard is & simele com-
mand with rmo ardument that will show us the lime with
the tardget charactery and the rosition of the tardet
character in the line. What we’re doing to do is set
the erntry sointer to successive JOAN‘s and use the 7
commarnd to view the lirme with the targel characters
until we det the ridght JOAN, Then we can do ashead and
‘use the K command. The first ster is to set the erntru
rointer to the first JOAN inm the file. This is

[ By g0

A

~FATTERN

2@,

MATCHES
FATTERN
AT
BEGIN-
NING OF
L. INE
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accomrlished with the commard:
“LJOAND

We encourtered the swumbol "7 bhefore — DISKATE
rrints this swumbol hetweern the tardget character amd the
wreceding oharacter in resronse to 8 7 command.  When
waerd as a8 commandy T SETS THE ENTRY FOINTER TO THE LOWER
ADNDRESS IN THE INTERVAL GIVEN A8 THE ARGUMENT. That ise
Lhe ™ command sets bLhe tardelt character as the first
character in the interval given as bthe srdgument. Tr
this cases LJOANDT matohes the fivst occurrernce of JOAN
in the filey so the "LJOANT command selts the entry
rointer so that the J im Lthis JOAN becomes tLhe tardget
character. Now if we give & 7 command arnd the tarset
character i the J in the wronsg JOANy Lhe commarnd?:

Tre e 1 LJOANT

will set the J in the mext JOAN Lo he the target charao-
ter. Adain we oan dive the 7 command to see the lLine
with the tardgel charascter Lo check Lo see whether we’ve
got bLthe right seot. Note that because bLhe 7 command
does mot take am ardumenty bLhe swmbol ">Y has the same
value after the 7 commard as before it. What commarnd
shall we use once we have the right JOANT? There are
several different commarnds we could use that would all
have the desired effect. As beforey KICJOANIILAT would
dqo. Orv since we krow that the tardget charscter is the
Joim the JOAN we wanty we could use the commardg?

K™e st AT

In this command we see obill another use of the
sumbol """,  The commandg dis & Kill commandy so """ is
not used here as a command, Rathers """ dis used here as
rart of an argument. The sumbol """ used as an argument
gives AN INTERVAL RBOTH OF WHOSE ANDRESSES ARE THE VALUE
OF THE ENTRY PFOINTER. Ory wou can think of *7' ag a
SYMRBOL. WHICH MATCHES THE TARGET CHARACTER. %Soy the
argument in the commarnd ashovey translated literallue
meaans the first A within everwbhing in the currernt file
starting with the tardget character. Since we alreadw
arrvanged fTor the target character Lo bhe the J in the
SJOAN from which we want to delete arm &y this commasrnd
will work. ‘ , :

I fact there is a8 command for deleting the A in
JOAN i this situstion which is evern simerler. Whern we
used the ™ command to set the tardet character to be the
Jodin sucecessive JOAN sy we also set the last interval
comruted Lo bhe the whole JOAN. Sor bu Lthe tLime we’ve
Ffourdd the right JOAN we will krnow that the last interval

”

COMMAND

SETS
TARGET
CHAR

TO

FIRGT
CHAR OF
TNTERVAL.
GIVEN a8
ARGUMENT

”~

TN
ARGUMENT

TARGET

CHAR
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comeuted will be this JOAN. ALl we mneed Lo saws thermy
i

Kilal

The | bhefore any ardgument is diver sets the imitial
reference irnterval to the last interval comeugtedy which
is the correct JOANy and within this intevrval the first
A -~ the onlwy A i fact - is Jdust what we want to
delete. Note that if we use this commandg Ffor the dele-
tiormy the mairn function of having used the ™ commarnd was
to he ahle Lo see where we were using Lhe 7 commarnd. It
ig oftern not a had ides Lo use the 7 command bthis wawgs
aver when o are not sure whelther wou will meed Lhe .
tardet character to be set to the first character of the MULTIFLE
argument in euestion. COMMANDS

Ferhars this dis the time to memtion arm imrortant ON ONE
feature of DISKATE. So far we have beern givinsg exam-— LINE
rles of DISKATE commarnds one by one. Actusallyy wou can SEF-—
dgive NISKATE anm ENTIRE LINE OF COMMANDS at once ARATE
SEPARATED RBY COMMAS. Rather that sgiving two serarate RY
commancis COMMAS

: ARE

e TRUJOAND ALLOWED

7

it’s easier to syt bhoth commands on 3 single linel
e s VEJOANT Y 7

By rniow it should be clear that there will alwmost
alwsaws be manwy different waws of accomelishing a8 diven
thimg im DISKATEs arnd after using it Ffor 8 while gou
will surelw develor gour own stule. The examrles
rresented here reflect the stwle of the author of this
marual - a stule which wou maw not care for once
DISKATE bhecomes familiar. One of the thindgs that has
bheer stressed abover and will bhe stressed helowrs is that
wow shouwld alwaws look before wou lesar -~ sive NISKATE a
*oeommand or /4 command which will sreview snw chanse wou
are about to make. Constarmtly giving such viewirng com-—
mands maw seem tediousy bt thew will save anm enormous
amount of dgrief that can result from giving an erronecus
commant.

We’/ve seern manw examrles of various simele dele-
tiornsg ~— delebting am A from am ocourrence of JOAN to
chandge it to JON. The deletiorn itself was usualle easuy
but the work came in seecifuwing where it was Lo take
rlace. Now let’s surrose we wanted to chandge the JOAN
instead to JOHN «~- deleting arm A from JOAN arnd imserting
arr He Without rereating all of the rrevious examslesy
let’'s surrose we have set bLhings ury by various °
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commands rerharsy s0 Lhat im the last interval comsuted
the firet JOAN is the ore we wanrmt to chande. We saw
that the commarndg:

KICJOANT A

Wwill delete the A from this JOAN. Now we want to adod in
the Hse  As mentiomed abhoveyr the K command sets the tar-
get character Lo be the first character after the irter-
val deleted. aAfter the commardg KIDJOANTI Ay therny Lhe
‘tardet character will he the N in the JON. (We st
deleted the A.) To dnsert the H we will want Lo use an
E commands and remember the F command inserts the ochar-
acters of its orerand hetweern the tardgelt character and
the sreceding character. Since the tardgelt character is
now the N im JONy anwthing entered with anm E command
immediately after the KIiLJOANIICAT will #go betweer the N
i JON armd the rrevious charactery which will bhe the 0
i JON. This dis exactluy where we warnt Lo sut the H.

The commands '

KICJOANTIEATELHD

will rerlace the A in the JOAN with arm H in 8 single
command. Irn generaly KintervalsElDtext] will REFLACE the
characters irn the irnterval with texth.

At this roint we come to what is rossibluy the
greatest single wotential source of error in ordinsrw
NISKATE wusaste. Redardless of whelther wou want Lo use an
E command o rerlace wilth new text arm interval which has
heen deleted with a8 K commandy the K commared will sedl
the entbry rointer so that the bardget character is the
first character after the deleted interval. 1Tt
Freauently harrens in using a text editor that wou will
enter some texty discover an errvor revharsy g0 hack and
make a chandgey and therm resume entering more text. Here
we have a rroblems  Anw change im the file made wusims
the K command will reset the emtry rointer. IF we don’t
somehow save the value of the ertry roirnter before the
change is madey armgd themn restore it after malking the
changey whern we 40 hack to entering text we will be
erntering it irn bthe wrons slace. How do we dget the erntru
roirter back to where il was hefore we made the chanse?
As usual there are several methods,

Ferhars the safest method is to save the value of
the erntry rointer and thenm restore it. This can be done
using a8 DISKATE festure we haven’t seen heforel
variabhles., A DISKATE VARIARLE is named bw a strinsg of
characters bheginning with a8 lettery arnd corntaiming onlw
urrar case lebtters and digitse. Variable names can bhe of
ary lensgth, When wou bring uax DISKATE certain variables
wasecd bw bhe assembler will alreads have valuesy ang

.y

K
FOLLOWED
RY E

REFLACES
KILLEX
INTERVAL
WITH
ENTERETD
TEXT

TO
RESUME
TEXT
ENTRY
AFTER
MAKTING
CHANGES v

ENTRY

FOINTER
MUST RE
RESTORED
N NENN N

........

VARTARLE
NAMES

LETTERS
& DIGITS
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WITH
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should mot bhe changed umless wou are certain wou will

not be using the assembler. These variables arel VARTABLES
, USED RY

Ay Ry Cy Ny Ev He Ly My SFy FSW ASHEMELER

A variahle carn be assidned a8 value using the = commandcy
which has the form?

P
==

variahle=ardgument COMMAND

I this case there MUST NOT BE A RLANK bhetweesrn bLhe = U Rs=aRG
i and the variasble mamey since if there were NISKATE SETS
worlo intersret the variable rame as the name of & VARTARLE
command.  There cany howevery be blanks beltween the = TO LOWER
sign and the ardgument if wou like. The argument can be ANDRESS
arny DNISKATE ardgumenty arnd bthe variasble is #iven the . OF ARG
value of the LOWER ARDRESS of the irnterval srecified bw INTERVAIL
the ardgument. Soy if wou are going Lo make some chandges

in tewt wou have Just ertered with the E commarndy and

warnl to save the entrw roirtery wou canm use the commared

ENTRY="

and then when wou want to restore the value of the entruy
wointer dgive the command?

"ENTRY

Note that the ™ command does mot use an =y and
antomatically assigms the value of the lower address of
the ardgument to the entry rointer. (In fact "=ENTRY
would give an error messager since ~ is not an ordinarw
variahle.) The choice of "ENTRY" as the name of the
variable is of course arbitrarvy and wou maw want Lo use
shorter names. Re carefuly thoughy about using single—
letter names. If we used the varishle E instead of
ENTRYy» this could cause real sroblems since E is one of
the variables used by the sssembler, Wherever wou are
ready to bhedin entering text after havinsg made some
changesy it’s alwaws a dgood ides Lo give a ¢ or * com-
manc to make sure the emtry rointer is where wou want it
o he, If wou make a chandgey fail to restore the entrw
rointery and them resume text ermbtruyy wou maw find wour
tewt looking much more botohed us tharn it was bhefore wou
made bLhe chandge.

Variahles can also he used as ocourrence rnumbers.
We saw ahove examrles of how to march through gour file
seeing successive instances of 8 dgivern texl mattern.
Arother waw to do it is using varishles for occurrence
mumbers. Suerose for instance that wour file is & list
of limesy each ome having 8 similar format to?l
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NAME S  JOAN
OCCUFPATIONS
SEX: FEMALE
ANDRESS:  THE

DOE
NEER

woons

and wou wanted to wade throush successive entries. To
do it using variabhle occurrence rumbersys hedin with bLhe
command?

X=1
Thern to see the next enbry wou can use Lhe commanc?
CXENAMETD s o4 s X=X+ 1

Note once adgain that we muslt use the rattern matohing
sumbhol .. here rather tham !y which srecifies am absolute
Lirme rmumber, One slight drawback to this method is
that i evaluating the arsument XINAMET. . 4. DISKATE must
search the ertire current file from the bhedinming each
times so it will tend to be a little slow.

The + we haven’'t encountered heforey so it’s worth
taking a8 minute to understamd what it does. On the
surface a commardd like X=X+l arrears straightforwardg -
it simrlw adds one to the value of X. Howevery DISKATE
arguments are dgermerally intervalsy and 2 sirdgle rnumbher
is simelw an interval where bhoth adodresses sre Lhe same.
+ can be used with any ardgument, s0 we should clarifu
what it means with 8 deneral interval. An ardument of
the form?

ardgtvalue

i evaluated bw sdding value to RBOTH addresses of arg.
I our standard exameley for instamcey bthe commarnc?

"ENAMEI+L

rrint AvMyEvssrace omn the termimal. Arvithmetic

woL carn use are +y -y Xy and / with their
NDivision will #ive only the auobtient
remainderys and multirlication will give
16 hits of the (rossiblw) 32 hit
these oreratiorns are carrvied oult left
that for instance

will
orerations
usual mearins.
discarding the
ornly the low order
sroduct.  Howevery
Lo right with the same rrioritwy 0

142%3

avaluastes as 9 rather tharm 7 as it would im a2 turical
BASIC, As with ++» a3ll of the avithmeltic orerations
orerate on both values of an interval avdgument.

Let’s see some waws bhese orerations coan be used,

e ::)'H .

>
]
pa-y
s
—

N %+ D

&3
3

>

FERFORMS
DFERA-
TINN ON
BROTH
ATTIRE & -
SES OF
ARG
WITH
lLOWER
ADR OF
ARG

ARTTH.
OFS
FVALL-
ATET
LEFT TO
RIGHT
SAME
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Surrose wouw want to see the first 10 characters of the FRIORITY
last imterval comsuted by DISKATE. One waw to do it
wouldg be bhw the commarnds:

"l.l00

This would sawes print everwbhing ur to the 10th charao-
tar within the last irnterval computed. Anobher waw
wonload bhed

Ly +9

This method does not actuslly call for anw matohing, It
saws o srint the dinterval from the lower address of the
last interval comsuted through 9 more characlhers,

Sueernse o wanted Lo advance the entrw rointer bw by
one character. The commandg? ‘

ANVANCES
M ENTRY
_ ' : FOINTER
will do the dob. Likewise 771 will hack it us e one n CHARS
character. Manw other uses of the arithmeltic orera-
tioms will show wur whern using DISKATE as a8 morditor which
we’'ll see in Section 1.2,

Let’s return Lo Lthe sroblem of restoring the entrw TO AR
wointer after chandes have heern nade so that text entrw TEXT T0O
can continge in the erorer slace. There is one sroblem THE FEND
with the method of saving bthe value of ™ with & variahle OF THE
arndg themn restoring it. What if wou have made sOme FILE
changdesy with 8 K commarnd savwe but suddenlw dorm’t remem-
her whether vou saved the value of 7 ar not? L would TARGET
be useful to be able to sut the entrwy rointer in the CHAR
right rlace redardless of what wou did hefore, Fortun- MUST RBE
ately it’'s essw to srecifuy where this elace will usually  CHAR
e IF wou want to g0 on entering new text after AFTER
chandes have been made in what has already beern enmteredy LAY
the mew text should dgo at the END of the curvent file. CHAR IN
Because the E command rlaces text hetween the tLardet THE FIILE
character and the rreceding charactery to add text Lo
the end of the file wou want the target character to be
THE CHARACTER AFTER THE LAST CHARACTER IN THE FILE. How
can we srecifw this? The argument .. srecifies the
current file. The ardgument .. srecifies the urrer
addvess of the current files simce the | causes 3 new
value to bhe assighned to ». The asddress we wanlt is one
higher thar .+ s0 the commanc?

MANFA =."+1
will eult Lthe enmtrw rointer o that arnw btext entered with

the E commarnd will g0 at the end of the file.
There is 8 subtle roint here which maw cause some
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cornfusion. Im 2ll of the srevious examrles we’ve
stressed thalt | allows us Lo srecify in essence an
ardumernt WITHIN an ardgument. Here we seem ho have
viaolated this. I the ardgument +.15+1y the wart 41
sracifies a location which is outside of the wart .. to
the lefth of the . How can this work? The answer is
that > is evalusted divectly by consultinsg an intermnal
HISKATE locatiorn WITHOUT ANY MATCHING. When DISKATE has
avaluated Lhe ardument as far 88 ..01y here is whalt has
harsenedy amonsg obther thinsa?

1, The imitial reference interval is still the current
File,

!/
2 < has heen assidred the address of the first charace
ter in hbhe file.

s r has been assidgned the asddress of the last charse-
ter in bthe file.

After these have taken mlacer the value of L can be
caloulasted directly. T4 doesm’t matter that this value
lies outside the initial refevence intevrvals anwy more
tharn it matters that an exelicilt address like 2000M maw
lie outside the inmitisl reference interval.

There is amn altermnative sumbol which cam be subsbi-
tuted for .. in this examerle., The sumbol wois an
ardgumert which calls for rno matoeting and denotes the
current file, The command we Just saw can be rerlaced bw
the commarnd?

5y

“E ]

There is an imerortant difference. + s cfoes not reallws
srecify the current filey but rather the irmitial
reference intervaly as we have discussed. There is a
asrecial NISKATE commamndg which we will discuss below
which camn be wused to manirulate the initial reference
intervaly thus changing the meaning of + ~= bt <F>
alwavs refers Lo the current Fileyr mo matter what bthe
initial reference interval is. R

The command that we’/ve Jdust seeny TSFxix+le ds
rrobably the commandg Lhat comes the closest to srecifu-
ing the end of the File within the DISKATE languaste in a
Catraightforward waw.e The argument <Firix+1l maw look corne
fusimgy bt it "saws” the end of the file eauite direct-
1w, Howeversy there is a simeler command which will work
by a8 side effect, We recall from & rrevious discussion
that -1 will also srecify the end of the current file.
The simelest commarnd for setbting the entrw rointer Lo
Lhe erd of the file which is reliable is srobhabluy the
commanc?

B0

ARG
ARG

WITH
ARGE NOT
TNSTIDE
ARG

WTLL.
WORK IF
ARGE HAS
NGO
MATCHING

DENOTES
CURRENT
FILE

NO

MATCHING
WHATEVER
INTT REF
INTERVAL

~F e

SAFE
COMMAND
TO FUY
ENTRY
FTR AT
END OF
FTLE

T3l

SIMPLEST
COMMAND
TO FUT ™
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| AT END
~e1 , | OF FILE

I wou use this command in sreference to "<Frisx+ly be
verwy sure sou don’t confuse ' for %Z.
There are simrler commands which will set the
entry rointer to the end of the current filey and
we’ll see them latery bt thew require wou to he
certain that rarticular circumstances obtain and so
carn lead to errors. Frobably the safest commarnd to
use is either "<F>ix+1 or ™-11.
Onmce adgainy it carnnot be emehasized strongly enoush
that wou MUST asbsolutelw restore the entry sointer
hefore resuming text entrw if wou make chamges in tewt
already entered. Failing to do this will mean the new
text wou enter will be doing in the wrong slacelt!
But surrose bthe worst does harrerny ard wgou Find
that wou have a large block of text in the wrong rlace. M
O0Ff courses this can harren Just because wou change wour COMMAND
mirndg aboul how wou want the text to look even if wou’ve

made no mistakes ir using DISKATE. Moving text is one MOVES

of the kew comronents of editing, arnd NISKATE has a INTERVAL,
aim=le move command. The M commandy M for mover will GIVEN AS
move the characters in the interval srecified hw the ARGLUMENT
ardgument amd insert them the same rlace text entered AN

with arm E command would do! hetweern the tarset charac- INSERTS
ter and the rreceding character. Let’s look at an FRIOR TO
exam=le. Surrose the current file consists of? TARGET

CHAR
NaAME?!  JOHN DOE
OCCUPATIONS  DEER
SEXS  MALE
ANDRESS:  THE WOONS

and surrose we want to move the lirne with the address so
that it is the third lime imstead of the fourth lirne.
The first ster is to set. the entry rointer to the risht
rlace. In truing Lo determine where to set the entry
rointery the kew is alwaws to determine which two char-
acters wou want an insertion to dHo hetuween. Since we
warnt the line with the address to become the third lines
we want it to #Ho between the secornd lime and what is
currently the third line. In other wordsy we want to
move what is nmow the Tourth lime to the location bhetween
the first character of what is now the third line and
the rreceding character. This is achieved hwul

~x. :
or alternatelw
l‘\:;!

Now to actually execute the move we use the commandg?
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M4 .. %
or
M4l

The File will rmow lTook 1ilke?l

NAMF 2 JOMN DOE
OCCURATIONS  NEER
ADNDRESS . THE WOODS
SEXD MALE

Nivtice that the whole .Jdob could have heen done wilth
& single commandy sawl

T3 MAl

Howeverys while wou maw Find woursel asing such commancs
aftern whern wou are acoustomed to DISKATE, it’‘s alwaws
wise at firgh to mabke sure the erbtry sointer is in the
risght slace hefore making ang change. A& more cautious
seauence would be 31y’ to see the esosition of the entry
wointeres Followed bhw M40,

The move command is one of the most sowerful in the
DISKATE tewt editory and there is no limit to the size
af the block than can be moved.  AfLer a move command
has bheern executed the tardelt charscter will be bthe same
character within the text as it was beforey hut the
address of that character will be chanderd bhw the Qinsers-
tiore Inm the examsle shovey aflter 731 the tardget char-
aoter i the 8§ in SEXy amg after the move commarc the
tardget charscter remains the § im SEXy evern though this
ig now dm o a different slace. To bhe srecifics after am M
command the tardgel character is the charvacter aflter the
grour of characters inserted by Lhe move.

Let’s look at another examele of using Lthe Move
command - one that horefully wou worn’t have Lo use.
Over and over we’'ve mermtioned that Lo resume Lext entrw
after havirg made some chamndgese bthe enbtry rointer must
somehow he restored. Several mebhods for doing this
have heen showns  But suprose the worst harrensy and wou
fordet to do this. How do wou rerasir the text? Twusdi-
callw it will bhe with 3 Move commardy and what Ffollows
i 8 "realistic® examrle. To make it seem natural snd
easy Lo understandy we’ll assume im the edamele Lhat
we're creating and editicng a RBASIC srogram - even
thousth wou maw nolt be using DISKATE to edit BASIC.

We’vre Just at the stade of writing the hoduy of comments
that will go at the hedgimning of the srogram.  Hecause
this examrle will deal. with several DISKATE commands in
successiony in this case we will SHOW THE FROMPT
CHARACTER so that the examele listinsgs will look Jdust

e Se T
32

AFTER M
COMMAND

TARGET
CHAR IS
187 CHAR
AFTER
CHARS
INGERTED

OF
USING M
COMMAND
TO
RECOVER
FROM
FOINTER
IN THE
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Like thew would om sour terminsl. Here is how the WRONG
current file lookst FL.aCE
AN

100 REM BASTIC PROGRAM FOR BENCHMARKING CHARACTER HANDLING
200 REM

300 REM PROGRAM WILL ENTER INTO A STRING VARIARLE A

400 REM SEQUENCE OF RANDOM LENGTH INITIAL SEGMENTS OF

A50 REM THE ALFHARET TERMINATED RBY A CARRIAGE RETURN.

460 REM

=500 REM ON A SECOND FASS  THE SEGMENTS WILL RE

&0 REM SEFARATED AND FRINTED QUT.

Wi mobice that there is am extra srace Followins
Lhe word FASS im statement 500y and we want to dget rid
af it

O I To 1020 A W i

HOO REM ON A SECOND FASSE™  THE SEGMENTS WILL RE

FRT e

100 REM RASIC FROGRAM FOR BENCHMARKING CHARACTER HANDLING
200 REM ‘
300 REM PROGRAM WILL ENTER INTO A& STRING VARIARLE A

400 REM SEQUENCE OF RANDOM LENGTH INITIAL SEGMENTS OF
4%0 REM THE ALPHARET TERMINATED RY & CARRIAGE RETURN.
4460 REM

500 REM ON A SECOND FASS THE SEGMENTS WILL RBE

400 REM SEFARATED AND FRINTED OUT.

Fverwthing looks good. (Remember that inm a2 commarnd
Tike K"y ™ serves as an interval consisting of only one
charactery Lthe tardet character.) Fordetbtting Lo reset
the ertry rointer Lo the end of the filey we o hlithelw
along entering acdditional comments?

*EE700 REM

800 REM PROGRAM WRITTEN IN VIRTUAL RASIC VERSION 1.0
P00 KEM

1

o 0
e e

100 REM RASIC PROGRAM FOR BENCHMARKING CHARACTER HANIDLING
200 REM

F00 REM PROGRAM WILL ENTER INTO A STRING VARTIARLE A

400 REM SEQUENCE OF RANDOM LENGTH INITIAL SEGMENTS OF

450 REM THE ALFPHARET TERMINATED RY A CARRIAGE RETURN.

4460 REM

CHOO REM ON A SECOND PASS700 REM

800 REM FROGRAM WRITTEN IN VIRTUAL RASIC VERSION 1.0

P00 REM "

THE SEGMENTS WILL RE
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A00 REM SEFPARATED ANIN FRINTED OUT.

Helsll  This is mol the waw the texdt was surrosed
to look! Now Lhe cuestiorn is how to sul it bhack togeblher,
Im this case we’'re somewhat luckwy hecause the statement
numbers srovide arn easwy waw bo fidure oult where Lhings
ashould so. TFf this were an assembhler srosram Lhinsgs
might bhe tousher. AfLer staring alt this darbadged s Lexdl
for a minute we can see that the last thing we enteredy
atatements 700y 800y and 900y are out of rlace. Thew
ashnuld have gorne at the erdd of the filer but irnstead
fave wourned ue in the middle of statemernt 500, Here is
ome waw of correcting the doamaste, We'll use bthe onbtrw
wointer Lo bhe able Lo see Just where things are by mesns
of the < command. Clearly bthe sroblem starts o what is
riow lLime S00.

= EEOOIL 700y ¢

R 4019 0 b 4 NI

200 REM™

Y

j:“uX¢ + Y

700 REM ,

00 REM PROGRAM WRITTEN TN UVIRTUAL RASTC VERSTON 1.0
P00 REM

AR SR BEE )

:3'MX»¢YF"0@ .

100 REM BASIC FPROGRAM FOR RBENCHMARKING CHARACTER HANILING
200 REM

300 REM FROGRAM WILL ENTER INTO A STRING VARIABLE A
400 REM SEQUENCE OF RANDOM LENGTH INITIAL SEGMENTS OF
450 REM THE ALFHARET TERMINATED RY A CARRIAGE RETURN.,
440 REM ‘ :
500 REM ON A SECOND PASS THE SEGMENTS WILL BE

400 REM SEFPARATED AND FRINTED OUT.

700 REM

#g00 REM FROGRAM WRITTEN IN VIRTUAL RASIC VERSTON 1.0
FOG REM

Success ! Let’s o over this carefullw. First a
wordg ahout bthe deneral method. The sroblem is that we
nave a riece of texwh in Lthe wrong rlacey and Lo correct
that it has Lo be moved with the Move command. To
srecify the Move commardd reuires we determine three
things! the lower adoress of the irterval Lo be movedy
the urrer address of the interval Lo be movedy anid the
tardget locatiorn to which we warnt the bdinterval moved,.
The method Lo he used herey which is & fairly cautious
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use of NISKATEy is to determime each of these
sorarastelu. First the lower address of the interval to
he moved. We decided that the thing which is out of
place is statements 700 throush 900y and statement 700
mow hedgins in the middle of lime 500. The first thins
we oy thermrs is set the entrw rointer to the hesinming
af where statement 700 now disy and use the 4 command Lo
make sure we’‘ve ot it. The value of the rointer is
thern saved irn Xy which will be the lower address in the
interval to be moved. The use of the rointer here is
ot ahsolutely necessarwy bul setting the sointer and
Lher viewing its location with the 7 command is so
convenient as 8 waw oFf seeindg what we’re doing that it’s
worth the extra bother,. Remember that the 7 commard
setes Lhe entry eointer to the LOWER address of the
interval which dis dits ardgument.

The newt ster is Lo set the urrer address of the
imterval to be moveds which we’ll do by seblting the
rointer, verifwing that it’s in the right elaces and
thern savimg it in the varisbhle Y. Right herve is another
imrortant rossible source of error. The 7 commandy as
well as 8 command of the form: variable=ardaumernty will
take the LOWER address of the ardgument. What we want
nere is the UFFER address of the imterval Lo be moved.
That’s why we had to dgive the command “LP001%1 > dinstesd
aof simelw “E9001%.  TLP001ZIE sets the entrw sointer Lo
Lhe urrer address of the interval [9001%.

Fimally we set the ermtrw rointer to the slace where
we want the interval movedy which is the end of the
file. The commarnd for doing this we’/‘ve alresdy seen.

As a final rrecautions the commarnd *X..Y will show us
the interval we are ahout Lo mover so that we can have
arme last check that it is srecified correctlus. At last
we are readw for the Move command itselfy which is
aimerly MX+.Y since we have set everwthing else us.

This maw seem like 8 lot of trouble Lo have gone Lo.
I facty the whole thing could have been accomrlished b
the single command?

TFE Ly MET700T . L ER00TX

Why on earth should wou go throush all the work that we
did when such & simele command will work??  The answer
im that Lhe simele commarnd will work because we harrsen
to krnow it is correct. Whern gou are working on editins
in actusl usagey wou maw he Jdust as likelw to make &
mistake in 2 command such as the one Just above as wou
were Lo make the mistake which this command is surrosed
to corrvect. The simele command above gives wou 1o
feodbhack at 211 to see if the orerands are seecified
carrectly hefore tha actusl move takes wlace. There is
rothirng more frustrating in text editing than Lo make &
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mistake im ermtering a3 command which is simely aimed at
correcting a still rrevious mistake. OFf coursey the
more exrerience wou get with DISKATE: the more wou will
bhe able to use such simelified commands with no trouble.

By ok we have procsented all of the most basico
DISKATE temt edcditing commands.s The editing commands
that are rresented helow are omn a8 more advanced levels
ard allow wou to werform editing tashks reretitivelw and
craste wour own 'edit macvos” - mrograms bhalt accome
shish comelex editinsg functions.  You should srobably
attemet to familiarize wourself with the use of the
commands discussed so far bhefore soing onm Lo trw the
techniaues Lhat are going to bhe rresented now.

Ahove we saw that wou can rerlace a rortion of tewth
Wwith something else by giving a8 K command followed bw an
E commard. This dis firme if wou wart Lo chandge a single
instances but what it wou warnt to make the chandge in
several slaces? It frecuently hareens in bext editing
that wou have Lo chandge EVERY occurrence of a eart of
the text to something else., For instances wou misht
discover that wou had sustematicallw missrelled a word
avery time wou used ity or din editing a8 erodgram wou
might he forced Lo cohandge the name of a variabley which
wauld mean changing it everwwhere it ocourrved. DISKATE
rrovides verw sowerful commarnds for serforming this kind
of task, 0O0Ff courses this rower i f used ervoneouslsy oan
leave vou with a8 monster Job of cleaming ury s0 siveal
care must be used Lo make sure these rowerful commancds
tdo mot themselves conbain errors. ’ :

lLet’s start with 8 simele examrle., Surrose thal we
have a file which is 8 list of erntries each one having
the same format as our dog-eared JOAN DOE file. aAfter
numerous comslaints from the clientele we are sursuaded
that it disn’t dood form at all to keer maintaining a
Lime in each entry for the sew of the creature
described, This is the seventiesy after all. $Soy everw
Lime im the emtire file containing the ratterrn DOEXD]
must go. Refore showing how it all earn be dorne with a
single commandy let’s see how we would dget rid of these
limes ome at a time. The Ffirst such line in the file
could be eliminated bw the commsrng?

KESEX A

Now what about the mext such line? Remember that s
rattern matching ardument such as [HEXIX will coazll for
2 search through the entire initial reference intervals
irn this case the current filey starting at the
bedginning. We have already axed what was the first

....36««
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oeourrence of [SEXIIZy an the sattern [SEXIIY will NOW
matoh what oviginallyw was the SECOND ocurrence of
CREX:Zy since we deleted the original first ocourrence.
This means thet to kill the next occurrence of the
sattern we can give the identical command KECSEXID1Zy and
keer on diving the same commardd any numbeyr of bLimes Lo
ill off the offendinmg Lines one by one.  Suerose for
the moment that we harrern to krow that the file has 47
entringy g0 Lhat the command will have Lo be diver 47
times, T obviously a ridicouwlous muisance Lo have to
actually ture irn the command this many Limes. Fovrture
astelyw therve de a DISKATE command which will ocause obher
commands Lo bhe REFEATED 3 given number of times. This
is the R commarnd, T g multi-command commarned liney bhe
TR TR Tl o '

thqth@rmmmmandﬁ

Wwill cause othercommands Lo be rereated n bimes. We are
mow atble Lo surdge our notorious File of ite baser
instinets bw the single commarnd?

RAZ e KIISEX S 1%

A woard of warmirnsg, T givimg such commands aes this
wou have Lo be extremely careful that a ratterm in the
rart of the commasrnd to he rerested does mnot matoh more
than wou intend. Surrose for dnstance that instead of
using the eattern [SEXIINZ we had used [SEXI%. This
rattern would also matoh 2 line contairming the mame
THOMAS WESSEXy for instancey which is not orme of the
limes we want to delete. "Roundary characters®y such as
asracasy runctustion arnd carriage returnsy are oflen verw
imeartant in specifuing satterns that mateh the right
thims, v

An obvious euestion here is what Lo do when wou
vdon’t krnow how manwy bimes the commarnd will have to be
rereated. Actusllivy wou cam rrodgram DISKATE to count
the mymber of Limes a sattern occurse ang we’ll see
helow how to do that. Bubt we don’t really need to €0 Lo
all that work. The simrlest arrroach in giving a rereat
command which wou want Lo aerrly Lo everw ocourrence of &
rattern is Lo give a reretition number which wou can be
sure is dreater than the rnumber of times the rattern
Wi ll ocour. It we krow for dinstance that there are not
more tham a few hundred emtries in the file bhut domt
kriow exactly how mangy we could use the commanc?

RODODy KT SEX S 1%

Asauming we’re correct that there are not nearly bthis
mary occurrences of the rattern LSEXIIZ in the filey Lhe

R o

f

COMMAND

Ry

CALISES

CREST OF

COMMAND
LINE

T BE

N TTMES



DISKATE User’s Manual

commarnd will be rereated untill 811 of the occurrences
of the sattern have been deleted. Thern what? The
satbern [SEXIIZ will fail to mateh anwbhingde 80 an ervor
messase will ocour. , '

Though this method will work serfectiv wells the
abhvious sroblem is that we have to assume that the error
messade ie siven becsause NISKATE ran outl 0flmmmurr@ﬁ¢@ﬂ
of the ratterrn to matchy rather than because of some
error bthat should really concern us. ITL7s better not Lo
have to relw on an error Lo terminate 3 rrocesss so
we’ll sse dn o3 minube how to svoid this. One note.
Repatitiorn rumbhers are breated as FOSITIVE. That means
that -1 dia bhe same bhing as &F e B0y Aif wou warnt Lo
nae Lhe "lavde rumber® method for the R commande the
aimelest number Lo use FTor the number of resebitions is
-1y wimce this dis the lardest rerebibion number DTSKATE
will allow. (ARSZE de obviously larde ernoush for sowe
thimg wou would want to doy since files must it in the
memory arnd A5K ds bhe limit to the si; of Lhe memovrw.)

The sroblem we .Jdust encourtered can be rhrased as
follows?: How can wae bresk s resetition loor when we’ve
run out of matohes without terminating the loor with an
ervar?  There igs s DISKATE command e ially for this
rurrose. The command QF e which stands Ffor Quit on
Failurey will terminate 8 rereal loor withoul an ervor
it odirm evaluating the argumernt of Lhe QF commandg & matoh
fails., Sor we can do whal we did above without having
to ernd in oarn error bw the command?

b3

Re-1 v QFCGEX 1% KESEX S 02

Loof bhe command to be reweshe
e 5535 timesy anmtd bhe OQF X 3% commarnt will tevmimate
the loor without an ervor if there is nothing which
matohes LSEXII%.  Tm fFachk we can make the commarnd much
simrler. Recsll that if a command takes am arduament bot
none ie dgiverns NISKATE uses the last ardument comsuted.
I the command lime above the ardgument of the OF command
is ddentical to the avdumernt of the K commanids o the
command can bhe simglified hol

The R~1 will cause the res

el o QFCSEX S I% e K

This is an exameles Lhery of a dgeneral form of
commangd which will delete everw occurrence of a rattern
in g file. I gerneral wou would use Lhe commanc?

Re-1vQFratherrnyK

from the currernt File everw occurrencese of
Surrose we want to REFLACE EVERY OCCURRENCE of
miece of tewxt. This can be domne exact-

Lo delete
ratterr.
one sattern by 8

£ 1

TN R
COMMANTI
I
TREATED
AL
FOSTTIVE

AL

R&HEHRE

aF
COMMANI

TERMIN-
ATES
L.OOF
WEITHOUT
ERREOR TF
ARGLIMENT
GIVES
MATOCHING
FATLURE

T
FVERY
OCCUR-
RENCE OF
A
FATTERN

REFLACE
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lu the same wawy remembering that 38 K command followed
by an E command rerlsces bthe ardument of the K commard
with the entered text. Thuas the commanc?

R-1yQFratternyKyEL et

will rerlace everwy occurrence of rattermn with text. (I
word srocessing swstems this oreration is oftern called
‘dlobal search and rerlace”.)

In determining whether 3 matohing failure has taken
slace for an argument of 8 QF commands even if there are
rno matohinsg sumbols in the arsgumerntys & "matohing
Failure® - - werhars ardument FTailure is & bhebtter term -
Wwill atill ocour if the lower address of am interval
turns out to he larder than the uerrer address. This can
acutally be used for comearison orervations. We’'ll see
an examrle of this in I.2. ,

Tn effect a commarnd lime using the R commarnd
constitutes 8 miniature rrogram. Recuase it so often
tarrens that vwou will want o execute 3 srosrammecd
seauence of NISKATE commandsy DISKATE srovides bhe
facility to execute a sequernce of commands that are
atored in the memorw as all or rart of a file. Our next
ma.Jdor doal is to discuss bthis Ffacilityy hut before we do
it’s time Lo sresent the commands that enabhle wou Lo use
multirle files. Oftern wou maw only work with 8 sinsgle
asource File at a8 timey but when erntering a secuence of
commands which is to be executed by DISKATE: more bthan
likely thew will wamt to #o into 8 file serarate from
the material thew orerate oOr. '

As we mentioned at the bedginming of the marmualy a
file is a seeuence of bwtes bounded by 0/s. The currernt
file is irmcluderd inm the source aresay which maw contain
several files. Surrose wou want to bedin editinmsg a8 new
filey while retainirng the current file in the source
area for use later, The command to be used i the N
commancds (N for New filey) which takes rno ardument.

This commardd crestes 2 new emetw current file at Lhe end
of the source arear and exrands the source ares Lo
include it. Anw editing wou do on this new curvert File
will leave the old file intact. (That’'s assuminsge of
couragy that in editing the mew file wou don’t make an
grrar in an argument causing it bto srecifw an address
outside of the currernt file.) If wou warnt to edit
several filesy the N command carn be diven anwg number of
timesy 86 lomsg a8 wou dorm’t vunm out of memory.

Bue using the N command wou cam create several files
in the memord. Now the euestion isy surrose wou want Lo
g0 back and look at one of the rrevious files? To do

this wou use the F commands (F for File.) The F command

ig different from all of the commands we have described
a0 far im that THE INITIAL REFERENCE INTERVAL FOR THE F

'

vore R} e

EVERY
OCCUR-
RENCE OF
A
FATTERN
WITH
TEXT

N
COMMAND

CREATES
NEW
EMPTY
FILE AT
TOF OF
SOURCE
AREA &
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NEW
FILE
CURRENT

F
COMMAND

SETS
CURRENT
FILE TO



NISKATE User s Marnual ‘ m&Of

COMMAND T8 THE WHOLE SOURCE AREA. The actual oreration THE FTLE
of the F command is somewhat detailedy but the bhasic _ CONTATN-
ides dis that it TAKES THE LOWER ANDRESS of Lthe ardgument, ING THE
given andg MAKES THE FILE CONTAINING THAT ADDRESS LOWER
CURRENT . Remember that a file in the memorwy is bounded ATINRESS
bw O7s,., Wher DISKATE is dgivern am F command il evaluates 0OF ARG
the ardgument amd uses only bthe lower address. First it ‘
ltooks to see @f this location containg 8 O ~- 1 8o it INTTTIAL
assumes that this is the bedimming location of the file. REF
IF moty it bedins searching bhackward from this location INTERUAL
looking for 8 0y arnd whern it Finds ity sebs bthis as the T8 WHOE
‘ irdng of the file. Havirng Fournd the bedginming of SOURCE
the Filey DISKATE searches forward from the ardgumernt ARFE S
location looking for another O which will be the end of
the file. When it has determined the file boundariess TARGET
the File is made curvernt and THE TARGET CHARACTER TS SET  CHAR 18
TO ORE THE @ WHICH ENDS THE FITLE. FNIV OF
The F commard a2lso ADJUSTS THE SOURCE AREA.  TF the FILE
File boundsries determined rlace the File entirelw
within Lthe current source areay Lthe source areas shaws SOURCE
unchanged,. IFf the File boundaries slace hthe file AREA
entirely oulside of the current source areay the soures ADLISTED
ares is redefined to be the file determined bw the F T
command,. Nobthing hasrens to bhe old source area in Lhe INCLUNE
memorys - Lhe only thing that is chansied is that Lhe THE FILE
internal rointers DISKATE uwuses to defime the limits of
the source ares are reset. IF orme of the file bhoundar-
ies lies dimside the current source ares but the other
dqoessr’ty the source ares is exranded Lo include the file
determined by the F commarnd,
Let/a see how Lhe F command would work with a
gimele examele. Let’s surrose we’re using DISKATE to
woiit a2 letter to Geordge Morrow exeressing how much we
Like bhis memorw hoards, Somewhere in Lthe first few
Times will he & Lime comtaining the ratlern Dieordel.
Now susrose we use bthe N command Lo set ur 8 new ametw
filee and in this File we sut 2 string of NISKATE
commands used Lo format the letter, We’ll see below
some examrles of such "edit macros’s Refore we execute
thease we want to look over Lhe file with the letter one
more time Lo make sure it is 0.K. At this roint the
soures ares consists of two files! bthe file with the
lettery Ffollowed by the file with the NISKATE commarnds.
The file with the commarnds is currents. The commarmd?

FLOGrOrde ]

Wwill make the file with the letter currentes and set the
target character to the end of the File. Remember that
the dimitial reference irmterval for the F command is the
whole source aresys s in executing the F command DISKATE
will hedgin sesrching for the sattern [Geordel at Lhe
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peginring of the source arear which is the file with the
letter.

Suerose we had writtern three lettersy one each to
Tome icky arnd Harrwy ardg following that had a8 file with
commands. I we want Lo see the file with the letter to .
Harry we can use Lhe commandg?

Flliear Harryl

(It might not be a dood idea to use the command
FiHarruly since the letter to Tom might talk about
Harruw, )

There i also a8 simrle waw wou can "sade throusth®
the files without krowing what armw of their contents
are.  Susrose wou Want the current file to be the First
file in bthe source areay whatever that is. The commard?

Fage
: ARGUMENT

Wwill do the trick. <85> is & sumbol we haven’t seen DENOTING
hefore., It is analodgous Lo <F> and dernotes the source SOURCE
area. It does mot call for matching.  Since the F ocom- ARE A
mard only uses bthe lower address of its srdguments FOG>
will make the Tirgt file in the source area current. (N

Now susrose we want Lo see the newt file i the MATOHING)
source area. As usuyal with DISKATE there are many Wwauws
of doing this. We saw above that the commarnd “=F{ x4
will set the entry rointer so that the tardget character
is the 0 at the end of the file, That mearns that the
arsument <F>ix4]l will srecifw the 0 at the erd of
current file: Buty if another file follows the current
file in the source areay this 0 will also bhe the 0 which
forms the lower bound of the file which follows.,. Sos if
we give Lthe commamnd?

FaF s =41

it will set the currernt file to be the file following
what had heern the current file. (Tiom . bhe confused
abhout "F*' areearving in both the commarnd and the ardgument
~= this ie Just Lhe same as the srincirle bhehind &
statement like X=X+1l.) Ory we could dust 35 well have
given the commarc?

11

There is .Just ome sroblem with this method. Sup-
rose wou Just don’t remember which is the last file in
the source aresay so that gou sren’t ahle to recosnize
the last file when wou see it. The commandg FaF>)x4d
calls for no matchingy and neither does F-11y so that if
the currvent file harrens Lo he the last one in the

v
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source area and wou execute this commarnd anvwawy it maw
mnot reburn an error mess gt drstesd will dgive wou
file consiasting of #garbadge., This could #ive wou &
significant surerise! What we would Like is 8 method of
setting the current file Lo be the mext File im the
source ares bhult which would give an error messadge 1f we
hawrened Lo alveadw bhe al the last file. Here ig a
command that will do the hrick?

CEF R ERL e FT . 4 120

Lot s see how bthis works. TOF>154] we have alreescdw
@ oas & command which will set the woirnter Lo bthe g
of the File. This maw not bhe necessary iF wou have done
no editing on bhe current files but we’ll dinclude it Lo
e safe. Now lelt’‘s look at the aresumernt in bLhe secornd
command or bthe commarndg Line above. Becuasse it ie bLhe

ardgument of s F ocommarndy the initial reference intervael

is the embire source aresy 50 T.. srecifies everwbhins
im o cbhe source area Followirmg amd dncluding the O at the
ernd of the current file. 7. 120 srecifies the second
character within the dinterval we Just mentioned, IFf
thevre ig a Ffile following the curvernt filey theny the
arsument. 7. 120 will dgive the first character of Lhat
file, (Moo 1@ woulsg give the O forming the lower hourndg
of the file.) Howevery if there is no such file then
after "Fxixtley ™ will roint to the hidghest address in
the source areay 0 Lhe ardguament 7, 120 will sroduce a
matohing failure and hernce an ervor. Thus bthe F™, 120
will dgive arm ervor iFf bthere is mo File followimng the
currernt filer or else if Lthere is such a8 file will make
it current, OF courser the command?

Tl Ve F e o 120

woula work Jdust as well.,

At this soint a didgression ig im order to discuss
orne of the "side effects" of bthe F command.  Above we
dgave a sreast deal of atterntiorn Lo the sroblem of havins
au close to a fooleroof method as rossible for sebtbing
the erntre rointer Lo bLhe erd of Lthe file after correc—
tions have been made on entered tewt, We also saw an
wuanele of how unelegsant it cam be to forsget Lo oo
this, We'‘ve also mentioned that the F command will
rosition the entre wointer to the ernd of the File that
it malkes current. Ferhars this is a8 clue Lo how we misht
he ahle Lo have 3 shorber commandg which will set the
ertry rointer Lo the ernd of the currernt fTile. One
rassibilityy which is certainly 3 short commarncdy is?

e

COMMAND
T MAKE
NEXT
FTLE IN
SOLIRCE
ARE S
CURRENT
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While this will work in many casesy it is somewhat
cangerous Lo relw om it habituallw. The reason is that
there is no duarantee that the tardet character is
aotually within the current file. In 811 of the exam-
rles we have seen s0 fary the tardelt character did staw FaF
withinm the current filey but inm those cases where. wou
are using DISKATE as a morndtory which is discussed in ANQTHER
the mnext sectiony wou will freouently execute commands STMFLE
which slace the tardget character outside of Lthe source COMMAND
ares altogether. T FUT
‘ A much safer alternative is the command? ENTRY
FOINTER
b . AT FENT
0F
This command sawsy take the current file and make it CURRENT
current. A bit redundanty of courses but it will FTLE
rosition the entry woimter relisbhly Lo the end of Lhe :
curvernt Tiler and is.shorter and simeler tharm the com-
mared TR EdL ITt’s more straidghtforward tharm “-11y but
WO carn choose whichever is easier Lo remembier.
Now we can gdet to bthe real doal of the rresent
discussiont how to write seauences of DISKATE commardgs
which can be executed as "edit macros*. The flexitvil-
ity which this feature of DISKATE allows mrovides Tor a
vivrtuaslly unlimited range of arrlications. We’ll hedin
with exameles which are verw simele. One simele appli-
cation for edit macros which could arise verw oftern is
subastituting for arn abbreviastion the text the abbrevia-
tion stands for. If there is & long rhrase that ocours
over arnd over in gour texty for instancey it would bhe
nice to have an asbhbreviation for it and then use the
NISKATE edit macro facilitw to reslace the abbreviastions
with the exranded form., To use an examrle thal occurs
freauerntly in this marnualy surrose we use the swmbol
TR.T:e to standg for imitial reference irnterval., Without
using anw edit macrosy we could instruct DISKATE Lo
rerlace every occurrence of the T.R.T. bw the full text
using the commarnd?

Re1 s QFET R T v KsELinitial reference intervall

I'f we found ourselves warting Lo issue bthis commanc

frecuerntlyy it’es a8 long one to keer having to bure in n

everw time., Let’s see how Lo set it ur 36 & macroy &0 COMMAND

that it can be executed with 3 verwy short commarndg line.

First we have Lo enter it into the memorw, We ocan oo EXECUTES

this with the commarnds:? , STRING
OF

NyELR~1LyQF LT R TodyRKyELinitial reference intervalll DNISKATE

Fags ‘ COMMANDS
STARTING

For the moment we’ll assume that there will he only one WITH

v
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caorntain such a ratterrny since the imitial reference
interval is the whole source area this ardgument will
evaluate as emactly the bhesgirming of our macro. OFf
courses im giving a8 macro 38 name in this waw wou have to
he careful that the rattermn Xmacnhname —— where macreme is
the name of the macro -- does not occur anvwhere in the
source area ahead of the besginming of the macro. Note
that using this method of naming a8 macro using the X
command ard executing it by DlXmacnamely wou can have as
many macros as wou wanty and Lthew can a8ll be in 38 single
file after wour text file(s) or thew camn bhe in several
rate files. It doesn’t matter where thew are within
sourcee areay as long as bthe mname is erorerly urieue.
The commands within & macro end in & carviade
returny Just as if thew were tured in 8 command lines
ard of course there can bhe several orm 8 line serarated
v commas. Whern 3 macro is being executedy whern the erd
of the file is reached this is automaticallw treated as
# return. If the macro was irnvoked from the terminal bw
a commared Liney control will be returrned Lo the termin-
ale Howevers a macro cam contain a I commandy a0 bhat
macros carn call other macros. In this case when the
macro returnsy contraol dis rassed bto the mext command in
the calling macro, Thus the I command works like 3
GOSUR i RBASIC, We saw abhove that the commandg QF can be
uasd Lo break out of a rerest loor. Tt cam also be used
in 8 macro to return the to caller, OF will ouit
whatever is the inmermost rrocess in which it ocoursy
whether this is & rereat loor or a macros if its arsy-
ment rroduces 3 matching failure.

There is a serecial ardgument bthat can he used in
connection with macros. As 38 macro is executedy a
sracial "command interrretation rointer® is maintained
intermally by DISKATE. ITFf the macro shorts im am errory
the value of this rsoirnter dis saved in 8 seecial loca—
tion. The contents of this location are denoted by the
gsumbol Ty which does not call for matohing. In other
wordsy T ois an ardgumernt which gives the asddress of the
character of a8 macro that caused am error. You can use
this to bhely debug a8 macro which rroduces evrrors.  For
instancey if we had a8 macro i the source area which
bedan with the command XIRIy and Lthis macro was srodu-
cimg errorsy we could find the roint where the error
occurred bhw the commarndg?

PG ILKTIRT . 7

Thise would erint the macro on the terminmal ur to the
eoint that csused the error.

Whern the R commarndg was introduced we said that it
woulag cause the rest of the commardg Lo be reresated,
This is correct if the commard is erntered from the ter-

WITH
Xrame

i

A% ARG
SYMROL.

GIVES
CHAR OF
MACRD
THAT
CAUSED
AN
ERROR

R
COMMAND
IN MACRO



NISKATE User’ s Marnial

mimaly but if arm R command occurs as wart of a8 macro it
Will cause THE ENTIRE REST OF THE MACRO to be rersated
urtil either an end of file or a8 auit command dis
ancounterad. , o

Anmalagous Lo the QF commarnd ie the QY commarcs
which stands for Quit on Success. If its ardgument doss
ot eroduce 2 matehing failure it will @uit the irner-
mastl srocess bhe it a8 rereat loor or & macro. The Q8§
command can be used in rereat loors din commands entered
from the terminaly Just like the F command. TF the Q85
command e givern with mo ardguments the argument used
Will he the srevious dinterval comsuotedy as with anwg
obter NISKATE command. This argument can he sresumerd
riot ho have dgiver a matohing failurey so thalt Q8 WITH N
ARGUMENT CAaN RBE USED A8 A RETURN COMMAND, This is
rdally useful GFf wou want to have several macros in
2 single file.

Let s rult some of these sisces todether andg look at
2 macro which revrforms 2 furction which occours frequent-
Tw i tewt editingd  formatbting sarvagrarhs.  AfLer malo-
ing editing chandges in srose btext it will often harren
that the marvdgims of the lines will have Lo he resdiust—
ed.  The macro we will leook at will have three »
rarvranetersy which are diven by setbing the values for
the variahles Xy Yy and 2. 7 will dgive the mumber of
characters that we want as the maximum Lime lerngths and
Xeo¥ will serve as an interval forming the boundaries of
Lhe raragrarh,  Once Xy Yy and 72 are sel we want Lthe
ceoommared DEKFARAGRAFHIT to aduiust the right-bharndg marsinsg.

The macro will work in two stases. Firel we will
delete 311 Lthe carriadge rebturns in bhe sarasgrashy
reslacing them with hlamks. This will im effect turm
the saradrearh drnho one erormous line.  The second slade
Will ohor it ur into Llines of the wrorer lendgth. Bach
of the two stadges will have dits own *submacro”y which
FARAGRAFH will call. The macro will combain 8 new
commarncdy the 6 cormmsndg which stands for Goto. The O
command causes edecution of & DISKATE macro to he
transferred to the lower adodress of Lhe acgumernts ancd
works Jdust like & GOTO dirm BASIC,. lLike the D commande
the dirmitial reference imterval for the G command is the
whole source aresz.  And now For bhe macro?l

KFUSE

AFX e Y1 Lo Ko EDL Do GIKFUSED

KCHOR

(AFXe o Y17e o ZRe K110 JoE»GUXCHOP]
XFARAGRAFH

DERFLUSET

Ll X

OEXCHOR

Qs

By iy

REFEATS
TO END
OF FILE
ORrR RSy
QF .
CAUSTNG

‘QUIT

as
COMMAND

QUITS
TNME R
MOST
PROCESS
TF ND
MATOHTING
FATLURE
N

ARGUMENT

QA5 WITH
NGO ARG
ACTE AS
RETURN

G

COMMAND

TRANS -~

FERS

EXECU-
TION OF
MACRD
TN
LOWER
ATINRESS
0F ARG

INTTIAL
REF
INTERUAL
16
SOURECE
ARE A
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A Few notes. The Hinal Q% can be dorme awaw wilh 0f
this macro ends the file. Tf as shown the entire macro
ie going to go in onme Filey the lines bedinming with
KEARAGRAFH must NOT bedin the file. The reason is that
it thew doy the satterrn DXFUSET will mateh not the name
aof the submacros as we want it toe but rather the
characters XFUSE within the NCXFUSEDT. This could cause
211 kinds of sroblems. Note that in the macro CHOP» the
K followed by the F commancd will leave the bLardgetl
character as the character following the csrviadge return
Jdust enteredy sething it erorevly for the next time
around the G loos. ‘

There is one cifficulty with this methond irvoloins
a macro or using 6 commands with am ardgument Like UXramel
will work serfectly well bubt could end ue being exbremelw
slowy simce each time the command is executed DTSKATE has
to seasrch throush bthe whole source ares lookicg Por the
srdument. One way around this is Lo use variasbles. For
instancey the ahove examsle could also be dome this waw?

*FUSE

AFXe Y1 o KeEL To0G FUSE

XCHOF

AFXe s YI™e o Z@yK1~11 DoEL G CHOP
XFaRAGRAFH

FLISE 3 DRFUSE]

o FUE
CHOR:
~y

w CHOR
Q8 ‘

A DRCHOR

Here the macro assigns the DISKATE variables FUSE and
CHOF to the resrective ardguments. This waw the G com-
marrds do mot eall for anw nstohingy ard so execute much
faster. Note bthat wheress a I command could be given
simely irn the Form DLXFUSEDs dim the = statement abhove
Lhe form <S@I0XFUSET had o bhe given. The reason is
that the D commarnd is omne of the few commands for which
the imitisl reference interval is the enbire source
areay 0 bhe srefix <81 was not needed. For the =
statement the initial reference interval is the currvent
Filey so the source area must bhe edelicitley sel as the
initial referernce interval.

Ar altermative method to usimg 6 commancs would be
to use the R.commandy but bthis would recuire that FUSE
CHOP andg PARAGRAFH bhe in serarate filess since the R
command will reseat to the end of the entire Tile until
a2 OF or Q8 causes a auit. To enter the macros using
this methody wou could use the following seeuence of
commarcis !
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LR LSE

ReT s QF X s o Y1 Lo KeEL )
TeN

FIxCHOR

Rt v QFX e o Y7o o ZBs KT -11 D5k
TeN

ELUXFARAMRAFH
DHDKFHISE ]

oy

K0

l

A srecial command which cam be used Qn mscras or
commarg Lines dis bthe FAUSE command. The PAOUSE caommarncs
which has mo ardumenty will cause the srocess im owhioh
it occurs to stor din & "ranico detect® shtate. You can
shtor bo examine the srintout or bthe tevminals arno then
reasume exMecution of the srocess ba Lweing anw characher
other tham 8 or FESC, The "ranic detect® is discussed
more Fullyw in Section T.3. The messade PAUSE dig srinted’
orn the berminal to notify wou bhat wou're i Lhe sause
astate, This commarnd is esrecially useful for such
Lhings as charnging diskettes.

We conclude the discussiorn of using DISKATE as &
texwt editor with Lwo srecial commands which ocarn bhe used
a4 & corverdience Lo save edbra tusing, The commandg DNEF
takes as its ardumernt & string of characters ue ho 24 0n
lendgth enclosed in bracketsy as wou would for an B
commarnd.  UEF stands for Default. When DISKATE is given
& DEF commande the string forming its ardument is saved
in a srecial intermal location. Theveaflhers whenever
DISKATE ewrects & commandey 0F wou simely bure 3 carrisge
return with an emehy command Lines Lhe string givern as
the ardgument Lo bLhe DEF commandg will be execubted ss 3
default commamd. For instancey sbhove we hao exameles of
using the same commarnd rerebtitively to ses successive
irntervals of texbe such aeg "2 LA0ANIIZ20. . Bw sivins
the commard

DEFE"2, dCJOANTT 2@, 1

whernever wou tured 3 carviase return in resronse to the
eromet oharacters DTSRKATE would execute the command
"W DUDANTIZR, &

IF wou don’t remenber whal the default commandg isy
turing DEF with no arsument will ashow it bo wou. TF woun
have givern a default commarnd arnd thern wart to stos gsing
thia featurey the commarnci

-

FALISE
COMMAND

S5TOPS
FROCESS
TN
FaNTC
DETECT
STATE

TEF L emedll

CALUSES
omel

T BE
FXECUTED
FOR Cak
RET QNLY
AS
COMMANID

NEE
WITHOUT
ARG
HHOWS
ol

DEFT
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DEFE

(NEF with am emety ardument irm brackets) will discontin-
ue using the default command feature until another DEF
command i givenr.

A similar command to DEF is REF. This command also
takes as ardumernt a3 character gstring ur Lo 24 characters
i length enclosed in brackets. This string is treated
as 2 NISKATE argumert amd is evalusted srior to anw
suhasaauent command which normally takes Lthe current Tile
a#a the initizsl referernce interval. This arsument Lhen
hecomss the initial reference interval for everw such
commard . Those commands which use the whole source areas
For their irnitisl reference intervaly i.e. Gy Iy or Fy
are not affectedy and 8 missing ardumenty <y anod » also
are not affected,. The hest waw Lo see how bthis works ig
Ny an examerle,.  Surrose wou give bthe commandg?

REFETX]

Normallye the ardgument . by dteselt would match the
current Tiley bhut aflter the REF commarnd it would matoh
the lime with Lhe wointer. Note that the asrdument of
the REF command is kert as a character string and
reevaluated each time a2 commard would normalle take Lhe
currernt file as its initial referernce interval. With
the command shover the initisl reference interval
changes everw time the entrwy rointer is moved to a new
line. As with DEFy REF with no ardgument shows bLhe
atring that is beirng ssved as the argument of Lthe last
REF command executedy and REFL] discontirnues the use of
this Ffeature umtbil the rmext REF commarnd.

REF and DEF carn be used dim combirmstion to work
cuickly throudgh hlocks of tewt. For instancey suprose
wou are editing a letter in which raradrarhs are sera—
rated by two carriadge returns in & row.  The commarndsd

U o R |
. pEr CA..1>+1]

can bhe used tosether to edit raradgrash by rarasgrarh,
You would begin by giving the commarndg “<F*, This sets
the sointer at the hedgirnming of the file. Now the
sumbol . matches the CURRENT PARAGRAFH. To det to the
next sarasrarn simrlye ture carriade return in resronse
to the rromet characters  OF courses if wou make some
chandgesy resetting the entry rointery +. wWill them matoh
the rortion of the current saradgrash from the entrwy
rointer ornwards. :

Using Lhe REF command calls for srecial carey as it
it effect redefines the mearing of ardguments whose '
meaning is Ffamiliar withoult the use of this commard,

v

o 4
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T,.2 llairmg DISKATE e & Morditor

As mentioned din o bhe dintroductionys there is comsi-
derabhle overlar bhetweesn bthis section and the srevious
ore. Most of the commands we will discuss have alreasdu
heern introduced. T using DISKATE as a tewt editor, Lhe
commardds wou give will ususlly arely Lo the curvent file
Within the source aresr: or sometimes bhe whole source
BTOH I using DITSKATE as & wmorndtory bhe commarncs wou
#ive maw arely snwehere in the comruter’s memorw.  Some
oF bhese commancs WTLL FUNCTION DIFFERENTLY TF OTHE
TARGET TS QUTSTOE THE SOURCE AaREA, Naturallwe a11 such
ciifferences Wwill he soinbed out.

Tro adaition Lo using ASCTT codesy whier osinsg
OISKATE a4 2 mormdtor you will also want Lo desl with the
cades divectlyy srobably dim hewadecimal or octal, Wver
wod bring ure DNTSKATE there will bhe am dmitialle estab-
Tisherd CURRENT BASE, The current base rersresents Lhe
hase in which mumbers From DISKATE asrve QUTFUT.  When wou
imeut mumbers bo DISKATE THE BASE MUST ALWAYS BE GIVEN
EXFLICTTLY» IFf mo hase is srecifiedy DISKATE sssumes
that the base of arnw ronber tweed dn dg DECIMAL . There
are several orbions for seecifwing rumbers Lo DISKATE.
Firet of ally & number may either be SPLIT or not. A
mamhier din selit form dis gsrecified by giving two numbers
aararated only by a8 colom.s  The First mumber sives the
value of the high order hute of & 16 hit valusy and the
aecond number dives the value of the low order bute.

For instancer susrrose wou are reserving the First
tpeagat e jae. bthe firet 2856 bute sedment in Lhe comeu-
ters memorwy for srecisl dreivers or dinterrust handling
or the like., The first address that wou mishlt have &
rogram ocoursy bhere ocould be srecified a3

This means the rumber = 1X2546 + 0., Note bLhat sirnce no
mase was srecifiecds DISKATE assumes decimal. O0OF course
mambers in hexadecimnal do mot meed Lo be selity sinee
the hexadecimal form dig "mabturallys” selit alresdu.

Numbe ire hex are indicated by adding the character "MH"
as 8 suffix to the rnumher. The rmumber 130 bdis ecuivalerd
o
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2000H
40:0000
20
all sracify bthe same mumbery which s 32X2546.  There is
one dimeortart soint about hex nunberss. & HEXAUECTMAL
NUMBER MUST BEGIN WITH & DECIMAL DIGIT. Otherwise bhere
worlad be difficulty distbimguishing it from o variashle
name. Thus FFFFH d9 mot 8 valid waw Lo srecifw 3 number
For NISKATE - wou woulcd have Lo use OFFFFM.

The current hase cam be changed st ary Lime bw
uaing the B command. For dinstancer to chandge From
thexadecimal bto octal wou would use the commard?

BH

Whern the current base is not hexadecimal y oubrts of
rameric codes from DISKATE will alwaws be inm selit form,

As mentioned briefly in bthe rrevious sechiorny rmume
hers can be used to specifw an irmterval euslicitlw. For
imstancey the first 8K buwltes of memory cam bhe seecified
by the intervals? '

044 1FFFH \
0..3733770Q

0..313255

To view arn interval in memory irm rnumericy rather than
ASCTT formy the # command maw he given. Tt works like
the " commandy excert bthat interval dgiver as the
ardgument is outrut hwte bw bute in numeric form in the
currernt base. For each line of outrut there will also
he a8 Tield at the left of the rrintout showing the
address of the first hete being srinted on that lime.
The # commanc will thus rerform a CORE DUMP Lo wour
terminal of the interval sivern as the ardument.

Arvguments given with the # commared maw call for
matchingy Jdust like so many of Lhe ores we saw in bhe
#revious sectiom,.  The # command is esrecially useful
for viewing mnorn-erinting corntrol characters if these
must be used. Susrosey For dinstancer wou susrect bLhat
there is a non-srinting character in the linme in the
current file containing the tardet charzoter. The
commared?

#0

Will dume Lthis lime orn bthe terminaly and wou cam insrect
the codes to trw Lo FTind out where there maws be a

trouble serotb,
You can also use bthe E command to enbter ruamerico
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codes as well as ASCIT charascters. When entering tewt
usimg the E commandy the ASCTT characters comerising Lhe
tewt are survounded b brackets. To ernter numeric codes
uasimg the F commarndsy the codes are surrounded bw the
character "#"' and serarated hw blanks., In this case the
base must NOT he stiver - - bhe bhase is asutomaticallw
assumecd to be bthe current base. A string of codes suape
rourcied by bhe # sumbol camn also be concatenaterd with
other valid ardgumerts of an E commarndg Lo form 8 comeo-
aite ardument. The E commarnd is one of those bthal works
i fferemntly if the tardgel charsoter is oubtside of the
FBOLITOR R, Wher the E command was ircbvodoacsd it was
v lained that it will INSERT the entered tewt imto the
currernt file betweer Lhe Ltardget character ared the
rravious character. Howevers if arm B commarndg is siven
anc THE TARGET CHARACTER 1S QUTSIDE THE SOURCE AREdAy the
fwhes entered WILL OQVERWRITE whatever is there and bhere
Wi ll e no dinsertion.

et s look at an examele. Surerose locatiorn 2000
corntainsg & Jume Lo an outeat routine for wour terminaly
gt wou want ho change the Jume to s Jume to locstion
3076H,  First we can examine the rlace we want Lo chanse
usirng the # command?

#F200TH . » 42

This will show us three butes hedginming with 2000H. (We
wart Lo look at 3 bules becsuse bhe Jdume dinstruction is
three bwbes lomg.) Well azssume bLhat the currernt bagse

is 16.,  In resronse Lo the # commancy DISKA would srinth
o bhe terminagl something like?

2000 3 03 29

The C3 is the orcode for the JMP dinstructiony andg bLhe
Jdume e bo location 2903H. (Remember that 8080 irmstruce
Liarms st the low order hwte of an address at the low
order location.) The O3 we wamt to leave alomes bhult the
two bhwhes 03 29 we warnt to chamge bo 746 30, Just as we
i whern erntering texty Lo use the E commandg Lo enter
mumbers we fFirst have Lo set the erbry rointer.  The
commarnd Lo do the whole Jdob dist

TROOEHE%76 30%k

Note that we saw "2008H instead of 72000 becasuse al
2000H die the orcode 03 which we don’t wart to change.
Dbviously it should g0 without sawing that if wou
use NISKATE as a8 monitor as in this exameles and then so
hack to editing 8 source File having failed to restore
the erntry rointer to the right slace bhack inside the
asource arears a total disaster could result. Erntering

;
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tewt following a monitor ussde such as we Just saw
without having restored Lhe erbry sointer could very
well dume “garbadge omn tor of sart of the resident
softwarey which could certainly result mot in merely
garbadging ur gour source File but irn 8 total crash which
could wire out the conternts of the entire memorw! !l
Orce adgainy alwaws bhe sure the entry rointer ds in the
right rlace hefore hesinming Lo edit.

You carn use Lhe E commandg with mumeric codes rather
thar text in editing source FTiles also. Once uwon s
time we sromised to show a method Ffor enterimg into a
tewt File unbalanced brackets. This can he done by
vsing a2rn Focommand with the mumeric code for the bracket
rather htham usimg the F commandg with ASCTT text. The
oommariet

ok 334 {(if the currernt bhase is 8)
F kS5 Rl (if bhe curvent bhase is 16)

for dinstarnce will enter & lefl bracket.,

Youi carnn also use s secuence OF mnumsreic cocdes
mriclosed i 70y with each mumber seravrated hw a bhlarnbky
ag ravrt of arguments callicng for matohing.  The eatterm?

frmeric code seausnced

WheTre numeric oode seuence is 3 secuence of mnumeric
codes inm the current bhase sesavated by hlamksey will
mateh 8 seauence of characters havinsg the same value in
the current bhase as divern codes. There are many wWwsws
this can bhe used, Surrose For instance wou have 3 riece
of text which was cresated using another rsiece of
software and each lime concludes with a8 carriassge return
followed bw & lime feed. To delete bthe line Ffeeds wou
can use bthe commarndl :

BléeR-1 o QF#D Al ] 2o K

Here the ratterrn #D A matcohes the characters carriase
resturny lLine feed since we made sure bthe curvrent bhase
was léde  Thus &0 Akl> matches s lime feed al Lhe erad of
& limes and this command will get rid of all of Lhem.
0F courses such commands can bhe easily turned into edit
macros if wou are going to use them Freuentlsw.

Orne of the main differences bebweern usinsg DISKATE
as @ monitor and using it as am editor dis bhaelt dim o usindg
it a8 a monitor wou will tend more to utse numerico todes
ang exrlicit addresses. I this redarvd it ie dimeorvtant
o he able Lo kriow the exerlicit address for constructs
that we sreciftied hefore bw matohing and such sumbols as
SFEy <y etes  The DISKATE ? command will srint on the
terminal in the currernt bhase the lower arnd uerer addres-—
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aes of the interval givern. For dinstances 1iF wou want to
krnow where the source ares is im the memorwy ture Lhe
commar

PUH

.
14

Likewise PO will sive wou the locastiorn of the current
Files It is strongly recommended Lhalt while wou are

irg wou dgive such commarnds From Lime to Lime Lo make
the source ares is not detting too bhisg. There is
ro bad lt-in srotection to s=revernt the source ares From
averflowing the actusl smount of RAM wou haves bt b
givims & TI8> commarct From Lime to bime wou ocan Fimo out
now bhig the source area is gebting and save wour FPile on
the disk hefore things set out of harnd, If wou deter-
mirme that s FTile is in danger of debbing too hisgy wou
can save rart of it on the disky ill that warh arcd ther
g0 on ecditing the rest. The commands for worlking wibth
the dislk are discussed im the next sectiorn.

The 7 commarnd can also be used Lo find out the
value of & variable. Remember thalt 8 single address is
irnterrreted by DISKATE as an interval where bobh
addresses are bLhe same. o Ffor dinstance if X is &
variatbles the commard?

X

Will wrirmt on bthe teeminal the value of X twicey sinece
it dmtererrets X as an dintevrval where bobth sddresses
eansl the value of X.

Note that this can be used Lo count the number of
occurrences of a2 rattern in 8 text file. Suerose for
instances that we are wrilting a8 riece of wrose and we
et bLhe sneaking suseicion that we are using Lhe word
"however' Ltoo often, Let’s saw the current base is 1é.
The commarnds?

BLO s X=0y " aFx s R~1yQF " o tLhoweverls Ty X=X+
TReR1S

will restore bLthe current base aflter srimting on Lhe
terminal (im selit decimal) the mnumber of times the word
however occurs in the current File.

OFf coursey nobt only will wou need Lo know whers
various bthings are im the memorwyy wou will meed Lo be
able to wul things where wou want them. When wou bring
e DISKATE it will have an initial value for where the
source area is to g0 in the comruter’'s memorw. Sursose
wor warnt bhe source ares somewhere else? This can be
achieved with the 0 commandy which stands for Originste
W SOoUTee areas. Whern the 0 commarnd is given wilh an
argumenty the interval comerising the ardgument is estab-
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lished a2s the source area. A 0 is writtern at the usper
arnd lower address of the imterval to form the boundaries
of the source areas unless the uerer and lower addresses
are ecausl. Imn this case two consecutive 0's are written
at this address to establish an emrty source sres.
Nothimng is chandged in the old source area unless bLhe
ardgument of bthe 0 command overlawss ity im which case Lhe
O0’s writtern will overwrite something there., What is
changed are DNISKATE/s intermal rointers Lo where Lhe
souree area is. When the O command is edecutedy bLhe
LAST File in the mew source arves is made curverty and
L tardel character is set to bthe O dgiving bthe end of
the file. OFf courser this file might he smebw.

The O command camn also be sivern withoul sy ard-
mert. I this casey rather than Following the standard
wrocedure of asindg the last arsumernt comsubteds an emelwy
source area Wwill be estabhlished bedginmdng at the same
=lace that the current source pa Desing. This is verw
uaetul for "acrubbing® the work wou’ve alreasdw done amd
starting with 8 clearn slate Lo Dring in 2 mew Pile from
the disl,

Using the 0 command wou can maintain several oif-
ferernt source aress in the memorw. Susrose Ffor instance
wo want Lo Create a new source ares al a8 srecial
locastiorn which will be used by & miece of software that
recuires & Tile in a rarticular lace. If wou want to
he able Lo #o back Lo Lhe current soUrCe areay YOU CBN
save its location bw?

OLDSOURCE 1 =<8%» OLDSOURCER

The new source area can be set ur using the 0 commaridy
arnd if wou warnt Lo g0 hack Lo editing the old source
area the commandg?

0 OLDSOURCET . « OLDSOURCE R

will reestablish it as the source sreas.

The 0 commarnd is what wou want if wou want to cre-
ate & fresh source ares somewhere in memorys other than
where DNISKATE wants <85> to bhey or if wou want Lo make s
given interval irnto the source area. RBut what if wou
warl, Lhe whole source area a8 it alreadw exists Lo be
moverd somewhere else™ The DISKATE M commardy which
we‘ve already introducedy s actually am extremely fle-
ible ard rowerful command ard camn very easily accomsliah
moving whale blocks of memory —— not only moving the
actuasl hwtes bult also changing the intermal DISKATE
rointers s0 the chandge will be srorerly kert track of.
Surrose for dnstance that wour source area bedins atl
2000H ard wou have dome some work editing 8 file. Now
woll decide wou want to comsult a8 BASIC srodgrams which
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reeds this areas of memorw. OFf course wour file could
he saved omn the disk and thern reloadedy bul rerhass
the RASIC srogram is able to examing the file and wouy
want the file still to bhe imn memory for sreed reasons.
Let’s saw that 8 block bedinming st 7000H is free andg
hid eroudh Lo hold the file. The sindle commarnd?

TZ000H» M8

will move Lhe entire source ares to 7000Hy arndg urdste
the sointers delimiting both <85 and <F>,  The M command
is another which hehaves differemtly if the entrw J
woimher Lies outside bthe source areasy which here it
cevrtainly does, I such a case bthe irterval to bhe moved
is NOT deleted From armethings bhult is simelw COFIED Lo
the ares of memorw bestinning with the tardget characler.
There bis no insertion —— whatever used Lo e at Lhe
interval to which the ardument is coried is simely
overwrittern.

There is & srecial Case of usinsg the M command with
an dirterval outside bhe source ares which may sa3ve woul
some trouble. When wou are using the editory delebing
tewt using the K command actuslly works intermallw bw
callimg the routine invoked by the M commarnd. The
TNTERVAL TO BE DELETED I8 MOVED IMMEDTATELY OQUTSIIE THE
SOURCE AREAy armdy ir the evernt that wou change wour mindg
and warnt back the interval deletedy it can bhe recovered
it bthe source ares has not been enlarged. Howevery Lhe
deleted Lext is NOT surrounded by 07y so it may cause
some Lrouble in gerneral to determimne JJust what tLhe
hourndaries are Tor this riece of texht.

Howeverys if wou act fast enoush wou maw bhe
recover deleted text with very little trouble. The M
commard urdates all dinmternal DISKATE soinmters that it
krows abouty which imcludes < and > After & Move
commandy bthese two sointers will sive the location T
WHICH THE INTERUAL HAS BEEN MOVED. Since the K commardg
jesues an intermal call to the M command routimes
immedistelw aflter 3 K commarnd < ang > dive the lower
urrer addresses resrectivelw of the sres inm memory Lo
which the killed text has been moved., Thuse if wou give
a K commands and therm IMMEDIATELY afterward realize that
it was a8 mistaker GIVING THE M COMMAND WITH NO ARGUMENT
SUST AFTER THE K COMMAND WILL RESTORE THE DELETED TEXT.

Surrose wou delete am interval with 8 K commandy
and thern decide wou want bthe deleted tewt back but onlw
aftter vou’'ve alveadu giver a command after the K com-
marndy saw 38 "+ The tewt comerising the interval will
still be Jdust outside the source aresy unless the com-
Cmarnci(s) wou gave after the K command entered text. The
deleted interval carn he moved back to where it should Ho
it 8 waw can he found to serecifve the right interval.
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The First thing to do is to SAVE THE ENTRY FPOINTER bw
giving a variabhle=" commarnd. Unless wou have diven a
command after the K command which chandes the erntruy
eointery it wWill roint exactly to the rlace where the
temxt is to be rut back. Surrose wou know that wou
veleted 3 lines. Im this case the imterval of the
deleted text can be srecified hw the argument?

(;“ LR T 1 : L) 3

8798 2 sumbol which we haver’t seer bhefores armd it
denotes the addreess of Lthe FIRST RYTE REYOND THE SQOURCE
ARESN. What about the -17  The -1 occurs i a rosition
where DISKATE ewwrects am interval argumernt of some kinds
which meams it is looking for something it camn turn into
an address (or actually a8 sair of addresses Lo bhe
correct.) Remember that addresses are breated as 16 hit
mon-negative numbers. This means that the sigm il in
-1 ds treated as a8 digit ity s0o ~1 is the same as
ARHANy which is the hidghest address in the memorud. Sos
the ardgument S ..~11:63.. mearns! everwthing ar Lo the
Irg carrviadge return within the interval starticmg Jdust
newond bLhe source ares and extending Lo Lhe end of
memory. The deleted text can be restored bul

.8'.‘4 0"“1 = + 03

M

I this casse the " is given as a8 rrecautiony to
make sure we’'re dgelbtbing what we warty and saving the
antry sointer was a erecaution which wasn’t reallw
NECESE3TY . Howsvery in sermeral wou maw not bhe sure how
to srecify the deleted tewt. Im this case wou maw want
to dgive " or # commands to trwe Lo ein down exactly where
the urrer bound is of the material that was deletedy and
being asbhle Lo set the entry rointer might bhe useful. In
goneraly if wou can figure out a ratterm which will
matceh the ending of the interval wou want bhacky the
commaniis

STt sarattern
M

will rut wou bhack orn the track. Note however that wou
must set the initial referernce imterval bw am srgument
such as 8. .1y since matching will alwaws fail outside
the source ares unless the imitial referernce interval
hiazes been setl.

There maw be instances where wou want to serform a
block move but wou don’t warnt DISKATE to know about it.
For imnstancey it maw be useful to have 8 serarale cory
irm the memorw of all the files im the source area. This
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cam bhe achieved by using the O commands C Ffor Coruy
which works similarly Lo an M commard with the tardet
character is oultside the source area. The C command
cories the interval divern as argument Lo Lhe memorws
locations bedginming with the tardet character. Whatever
used to be alt the block bedirmming with the tardget
character is simele overwritten. The C command works the
same whether the tardget character is in the source areas
ar notey and does not urdate any of the NISKATE irmternal
rointers as does the M command. Thus iFf wou give the
comuard “1000Hy and this location is outside the current
source areas the difference beluwsernd

Mas
ar
I

is that after the MUI8: the current source areas will
bedgin at 1000Hy the rointers Lo <8> having been urdatedy
whereas after the CI8> command the source ares will bhe
auactly where it was before the command, You should be
Fairly careful in using this commandy simce it would be
easw Lo overwrite a rart of the memorw DISKATE is wusing
for something else.

As wou might susrect by nowy the K commarnd also
works differerntly if its argument is outside the source
area. In this casey rather tham removirng the interval
giver as bthe argumerty the K command will ZERO this
interval, Zeroing a bhlock of memory cam be esrecially
useful for machine languade rrogrammings where wou mawy
want to bhe sure that 3 erodgram which dis still bedins
debudded is onlw modifwing those areas of the memoru
that it‘s surrosed to. By reroing & large bhlock of
memory hefore wou bhedin worky wou can easily see with
the # command whether a rrodgram has dumred darbadge in
the wrong rlace. This method also makes it esrecisllw
easy Lo see how much stack is beirmdg used,

The DISKATE commarnds discussed in this section make
DISKATE the most rowerful monitor availabhle for rersonal
comFuters.  Thew can be used @irn macrosy Just as the
editing commands discussed in the srevious section. For
instancey surerose wouw wanted to Fill a8 block of memorw
with reretitions of the rattern consisting of 80 ASCIIT
hlamks followed by 8 carriade returrn and a3 line feed.
Let’s saw wou want to set ur 100 such liness besinrming
at location 1000H. The commands?
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B16
K100
LEKL TNE
E#I . A%

1

will set ur & macro which will do this Job and can be
invoked by the commarndg DCXFTLLD.

Surrose we wart to do the same thindgs but we want
tao Fill a11 of the memorw available ur Lo 2000Hy but
without overwriting anwthing bedginning st 2000H. OFf
coursey Wwe could caleulate the mumber of limes that
wonld bhe mneededy Figuring 82 bultes rer Limney asrdgd asubsti-
tute that for the 100 i Lhe macro above. Another way
ie to set wus the macro to keer entering the lines umtil
it determinmes tLhat mno more carn be added. UWe carn do this
with the QF command. There is only one waw bthat QF can
rroduce a matching failure if the imterval is giver in
the form exrressionl..exrression? where the two
eurreassions do not involve matohingd  in the case that
the value of exeressionl is greater than the value of
ayrressiond.  Using this facty we camn modifw the
commands above as Ffollows?

Ny ELXLINE

R8O

2 W |
TeNeELXFTILL
“1LO00H

Rlé

R=-1
QFT4+82, « 2000H

E4D A%
1

This macro will keer on entering the limes umtil the
erntry rointer comes within 82 buwtes of the ares we want
to leave sloney in which case it will aquit.

Uaing techrnicues such as this there is rmo limit to
the flexibilitw that HISKATE will sllow. Adgainy 88 s0
oftern in this marnualy it must bhe emrhasized verw
emrehatically that after using NISKATE as 3 momitors if
wond want Lo resume editing texwt already established in
the source area wou must he ahsolutelwy sure the entrw
rointer has heen restored in the srorer slace.

To conclude this section we introduce 3 commarnd by
which wou can call machine landuasge subroutines from
NISKATE. The X commandy for eXecuter will issue s CALL
Lo the lower address of the argument dgiven. This can of
course bhe either an exrlicit address or 2 more comelew

X
COMMAND

TSSUES

CALL
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eurression. IF the machine languasie subroutine is
rrorerly writtern and exits with ome of the 8080 return
irnstructionse a call to it bw arm X command can be
included in a& commared lime or macro ang the rest of the
commard lime or macro will bhe executed uron return.  ITF
the address diven is a8 srosram which dgoes into its own
Loor and does mobt returmy sueh as a RASTIC ov D05y then
the X commandd will serve a3 & Jums commanrds since such a
rrodgram will cerbainly intialize its own shack, The
details of how Lo Wwrilte machine lansuasdge wrodgrams for
interfaeing Lo DNISKATE are diso act din Fart I1s Here’s
arn exanrle of usimsg the X command. TF wou’/re using
NDISKATE with software thalt locates & D05 embtrw soirt at
2028Hy wou can get bhack to the 0S8 from DISKATE with the
commancd

X2028H

If wou want to do this frecuently wou can set a8 varia-
tley saw D08y equal to 2028H and then use the commsrc?

XHos
This method is highly recommendedy since (as with anw

Jdumee command) Af wou make & mistake twuring am exelicit
address for the X command a8 swstem orash could result.

vy (Y

TO
MACH INE
L. ANGUAGE
SURROL -
TINE AT
LOWER
ADDRESS
oF
INTERVAL
GIVEN

AG

ARGUMENT
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1+3 Using DISKATE irmeut/outeut

I this section we’ll deal first with terminal T/0
harndling and then talk asbout how to use the disk com-
mardss  All of the I/0 im DISKATE is hancdled throush
calls to locastions im & Jdume btabhles so that any ture of
terminal carm be interfaced to NISKATE. The details of
how to do this are discussed inm Part T1 of this marnual.
Foyr the momernt all we need Lo lkrnow is the general struos-
ture of how DISKATE handles the 170 calls. The terminal
170 routinmes involve calls to the following basic
drivers?

1+ A roubine to initialirze the termimal.

2e A routimne det one character of direuty rresumably
from the kewboards and return it in the A redister,

3. A routime Lo outeul ore character from the R
redgister to the termirnal.

4, A "raric detect' routine. This routine cueries the
terminal to see if & kew has heem rressed. I not
it returmsy with a Flag set to irdicate mothing is
doing,. Otherwisey if a kew has heerm rressed it
insrects the hwte corresronding to the kews ard if
it meets the conditioms set bw the user to indicate
that a srocess should he storredy it returms with &
flasg set indicating this. Otherwise it returms with
the flas sel as before indicating nothing dodins.

The hasic termimal ineut and outrut routines can
nandle myltirle 1/0 devices. When the routines are
calledy a8 device number is surslied in the & redgister.
The routine camn use this rumber to vector the call to
aore of several devices. Normally calls are made to
device O —— di.e. O is in the A redgister when the
terminal routines are called,. The device ruumber carn be
chanrnged bw diving am 10 commarnd,. The commarc?

.IU ]

will cause n to be henceforth sassed in the A redister
to the termirnasl I/0 rvoutimess so that all of the termin-
al 1/0 from the time the 10 command is executed will do
to device n instead of device 0. Alsoy whern this com-
mand is executedy a carriade reburn and line feed will
he =rinted on the device ~- i.e. the outrut routine will
he called with the new device mumber inm the A redister
First for carriade returny and them for lime feed.
Here is how this can bhe used,. Surrose wou have

o

10
COMMAND

CALISES
ARGLIMENT
TO RE
SUFPLIED
AS T/0
NEVICE
NUMBER

CRy LF
TSSUED

TO
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mothh a video terminal amd & erintery and wour drivers NEVICE
are set ur g0 that whern the outsul routine is given a

call to device O it rrints on bthe video bterminaly bt

device 1 erints on the sreinter. To selt a hard-corw

listimg of the curremt file wou could sive the commarnc?

TO Le"earlO O

This would cause the ".. command to send its oubreut Lo
cevice 1y FTollowing which srintout ie restoved Lo the
video terminal bhw the T0 0 command.

The 10 command arrlies to hobh subsecuent dreat and
oubeut s IT wour srinter does not have a kewboardy wour
it driver should be set ur s0 that il sets the call
mo matter what the device rnumber dis. Obtherwises if wou
fordget Lo give am 10 O commarnd at the end of & command
strimg comtaining arm 10 1y for instancey DISKATE will he
unatle to dget armwy dnrat. The 10 command can also be
giver arm argument other tharm & cornstant. The command’

T0 DEVICE

would surrly the value of the variasbhle DEVICE as the 170
device rumber. Y.
Tf wou dorn’t have multirle inesut or outrut devicesy COMMAND
wour terminal routines can simely ddrnore Lhe device mum-
her im the & redgistery andg this discussion won’t arrlu,. EXECUTES
You can execute the terminal dirmitialization routine TERMINAL
at any time bw dgiving the Y commandy (Y for "Wiwe®y) INITIAL
which takes no ardument. A device romber is rresernted TZATION
to the terminal irdtialization routine as for amw of the ROUTINE
other terminal 170 voutines. IF wou have multirle
devicesy wou mayw want wour terminal dinitialization (NO. ARG)H
routine to irndtialize all of them at orncer Or WO maw
want it to dintialize only the device whose number is
rasesed Lo it If wou o it this second wawy thern whern- Win
BYer 4You use 3 new device by means of arn 10 commandy wou COMMAND
will have to remember to #Hive a8 Y commarnd unless Lhe ,
device needs rno dinitializing. ALl this is discussed SETS
more fullw irn IT.1. TERMINAL
Another command rertaining to the terminal allows WINTH
wou Lo set the terminmal width. This dis the WID commarnc. TO ARG
If wou dgive the WID commard with no ardumernty it will
erint the current terminal wicdthy while @f wou suswly agr WITH N
ardgumenty the low order hwte of Lhe value of the ardy- ARGLUMENT
ment will be set as the termimal widblh. The widest lime FRINTS
which the lirne buffer carn hold is 130 charactersy though  TERMINAL
if a8 WID command is dgivern for a value dreater Lham thisy  WIDTH
the value will bhe set as bthe widbth of the terminal for
Couteut rurroses. This widbh determines how manwy charac-
ters are outrut before DISKATE automatically inserts s
carriadge return and line feed for an overflow line.
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The Fanic Netect State is imrortant so we’ll srend
a mirute discussing it im detail, The ranic detect
routine is called reriodically by DISKATEy dincludinms
FRIOR TO THE QUTPRUT OF EVERY RBYTE T0O THE TERMINAL. In
the version susrlied with NISKATE which is written for
the serial I/0 rort on the disk controllery the rarmic
detect routime will resrond to ANY KEY ON THE KEYROARID
BEING FRESSED. Recause there are timing comnsiderations
involvedy the hest waw to redister the ranic state to
VISKATE if wou’/re using the rarnic detect routine
=rovided is to rress the Rreak kew if wour terminal has
OF16 » (These details are discussed more fullw im Part
ITT.)  IF wou are writing wour own eanic deteclts wou maw
wiash it to resrond to only a certain charactere such as
a8 Comtrol-C. In anw eventy if the ramic detect routine
returns to DNISKATE sigmnalling the condition that wou
desire 38 rrocess to be storredy DISKATE will STOF AND
WAIT FOR THE NEXT CHARACTER TO RE INFUT FROM THE
KEYRQOARI,

If this character is ESCy (1EBH) thern the ondoirns
NISKATE rrocess will be TERMINATEND. A auestion mark
will be srinted om the screen to echo the abort. If wou
ture § instead of ESCy (8 for Sindle-stery) the mext
character of the outrut will be srinted but the ranic
state will remain in effect. Thus & single character
Wwill be srintedy but srior to the outrut of the next
character DISKATE will automatically dgo into the ramic
astate as if wou had adgairm interrusted it, Thus if wou
want to slow down a rrintouty interrust it bw dirnvokins
the ranic detect routiney and then rereatedly ture Sy or
if wour terminal will tramsmit 38 character rereatedluy
transmit the 8. This waw the characters will be erinted
slowly enough for wou Lo be able to read them as thew
are being rrinted., If wou are in a ranic state and wou
ture any character other tham § or ESCy the rrocess will
continue full steam. Recall that wou cam force enmtruy to
the ranic state by executindg the FAUSE commarnd.

If & printout from a3 * commarnd is imterrurted bw
invoking the ranic detect and then aborteds there is a
waw to comtirnue the esrintout where wou left off. The
sumbol "7?" can he used as an ardument and will give the
address within the file where the outeut was halted.

For instances if wou abort a3 .. command and then decide
o want it to g0 ahead and firmishy the command?

"

if wou’ve dgiven mo commands
wou can use the command?

will work:. In deneraly
since aborting the srintouts

P

.

PANIC
DETECT
FROVIDED
RESPONDG
BEST TO
BREAK

UFON
FANTC
DETECT
FROCESS
WL
STOP &
WATT FOR
INFUT?

ESC =
ARORT »

g = N0
ONE CHAR
& STAY
IN

FANTC
STATE »

ODTHER =
RESUME

?

AS ARG
WILL.
GIVE
ANDRESS
IN THE
FILE
WHERE
FRINTOUT
FROM *
COMMAND
WAS
ARORTED



NISKATE User’s Marmuasl

to resume the srintout and have it comtinue to whatever
ureer bound bwou oridgrnally srecified, This festure is
imelemented only for the ' commandy amd will rmot work §Qif
a2 % command is similarly intervrusted.

As we mentioned at the bedirming of the marmualy
NISKATE scams its ineut and if the back-seace kewy O8BM
or Control-Hy ig wressedy the rointer Lo the line bhuffer
haolding the line curvently being tured is bhacked ue ore
charactery ang the following is echoed to the terminasl?
a hack-sraces 3 sracer and another back-serace. TF wou
are using & video terminal bthies will erase the last
character tupad from the screen.  You can do this ang
rnumber of Limes Lo wire out several characters that have
eern bwred that comtain mistakes. IFf wou twure ESC then
the entire lime is ddrnored. A backslashy "\%y is rrinted
o the terminal Lo echo this.

The details for creating the actual drivers to hame
fle bthese 170 calls are discussed in Part [T, At this
roint we are ready to bedin discussing the disk file
handling commands.  Internalls DISKATE is divided into
twa rarts! a8 rrogram called 10y which has all of the
diak handling routines angd obther inrubt/outraty and a
wrogram called ATE which is inderendent of anwy rarticuy-
lar T/70 recuirements. DISKATE comes with drivers for
handling both the Disk Jockew cormtroller and the Novth
Star Disk. Howsverey if wou have another comtrollevy it
is rossible Lo interface that controller to DISKATE bhw
rewriting rart of the module 10.

A disk file is mamed by a combination of the file
name and 3 desigrnator which indicates which drive the
file is on. DNISKATE maintains a CURRENT DRIVE: ang the
disk drive designator can be omitted when srecifwing a
files drn which case the file will bhe assumed to be on
the current drive. File names maw be ur Lo 8 characters
lomg amd can cortain ANY PRINTING CHARACTERS EXCERT: a
comms or color. Irm additiorny the File rname must rnot
bedgim with * or B. The disk drive desidgnator is 3
sindle letterey A& through He. In the currvent versiony
drives A through D are vectored Lo routines for the Dishk
Jockew controlled drives 1 through 4y dreives Ey Fy G are
vectored Lo routines for North Star Disk drives 1s 2y 3y
andgd drive H is undefined, To srecifwy the disk drive
alormg with the Ffile namey the file mame is stiven
followed immediately by a8 colon followed by the drive
designator,.  Thus a8 File masmed CONTRACT orn Disk Jockew
trive 2 could he srecified?

CONTRACTIR

T wour version of DISKATE as suerlied: the current
crive on sower-ur Will be drive A, (I Part ITT we’ll

wr g Ay e
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see how this can he changed,) :
Fach file has asssociated with it the followinsg
information?

1+ The file name.
2+ The location orm the disk where the file resides.
3. The lendgth of the file, BLOCK =
4, The Tile ture. , 26 BYTES
%5, The address in memors from which the file was saved.
: [R5

File mames we’ve already discussed. DISKATE SMALLEST
asaumes bhat esch disk is divided imto umnits called UNIT OQF
RL.OCKS which are 2856 bwtes lorms,. The block dis the NIsSK
asmallest urnit of dirdformation for dealing with the disk. STORAGE
The actusl details of how characters are stored omn the
diak are irvelevant here! the DISKATE block structure
can he thought of as a8 lodgical cormstruct which does not FILE
derend orn the rhusicsl]l details of the acutal disk core- LENGTH
troller ordamization. The Disk Jockew controllery for LIMITED
exameley will resd arnd write informatiorn in units of 1328 TO 256
hutes., The location or address of the filey #2 abovers RL.OCKS
is the BLOCK NUMEBER of the file om the disk. The lendgth
ig the rumber of blocks,. Thus the smallest file rossi-
ble im DISKATE is 256 butes long,. The length of a file SOURCE
ies a8 one~bhwbte mumbery so that NISKATE files are LIMITED FILE I8
TO A LENGTH OF &5Ky or 256 blocks to bhe exact. DISKATE FILE
recognizes only two file tures?! source files and mon- SAVED
source files. A source file has & ture of Oy and a non~ FROM
source file maw have asnw other ture, The file ture is SOURCE
giver by a8 one-hwte rumber. When DNISKATE saves a file AREA
‘on the disk it automatically sets the file ture. Anw

to he 8 source file and will he dgivern ture Oy while anw
phther file will bhe d#ivern ture 1.

All of this irnformation is stored in a srecial NIREC-
location on the disk called the NIRECTORY. The direc- TORY
tory occuries the first 4 blocks on each disky and each USES
file on the disk has am emntry in the directorwy which is 18T 4
146 butes londg. The format of the directorw is? BLOCKSy

hute contents 16 BYTES
FER FILE

0~7 ~ file name

89 diak address

10 file lendgth

11 A igrored

12 file twure
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13~14 memnory address
15 Lirs et

North Star Disk users will mote that this Fformat is com-
rletely comeratible with North Star 008. I this tabhle
tretes are mnumbered with low order buwbes gebtting low
numbhersy ang addresses follow the 8080 cornvention of low
ovrder bwte in the low order address. Recsuse each srbrw
i bhe divectory i 16 bwltes lomdge the directore has

2 for &4 files. Thus each disk is limited to 64
NTSKATE Files.

As with any FPlosew cdisk swstemy 8 srogream which
goes oult of cormtrol ared manadges Lo dums garbage on Lhe
ciirectory of a8 disk MAY RENDOER THE ENTIRE DISKETTE
UNREATIARLE!T D For this reasorn wou are emshatical v
aqvised to make backurs of all disks contaimning imeor-
tart dinformation. It wou have a dual disk swabems
hackurs can be made by corwing entire diskethes.

DISKATE has a8 command for doing thise which we’ll see
below. T wou have only a8 single driver wou can keew
*rorsecutive bhackues® bw STORING & FILE ON A& BACKLF
NISKETTE EVERY TIME YOU STORE IT ON THE WORKING
NISKETTE. . If wou consider this to be too much of &
nuisance to he worth bLhe botheres it dis 8 safe hel wou
will chandge wour mindg the first Lime wou lose a whole
diskette worth of information.

0 Now let’s bedin the discussion of the file harddlins
commands. Susrose woul are working om oa file which is
thrand new —— wou started with. an enelty source area and
have created the file for the first Lime usimnsg the
editor commandsy and now it must bhe saved on the disk.
Let’s saw wou want to save it under the name SPECS.

This camn be done with the commarnd?

%

§ SPECS <FX

The DISKATE file hardling commands will do a lot of work
automaticalluwy 80 we had bhetter be careful to urderstand
JdJust how the commands work.  First of ally since ornlw
SPECES was givern as the file mnamey NISKATE assumes that
SFECS dis to he saved on the current drive. RBefore the
command shove was diveny rresumably there is no such
file as SPECS. No matters DNISKATE will create the Tile.
The information saved on the file is bthe interval which
is the second ardgument of the § commarnd. Im this case
wea’ve dgivern the entire current file as bthe ardgument.
Beeoause <F» is surelwy within the source areae SPECS will
automatically he dgivern ture Os which makes it 8 source
file. In the memorwy address section of the directorwuy
the current address of bLhe bestinming of the current file
Wwill be writtens thoush for source files this informa-

by
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tion is dgenerally not consulted.

Now surrose wou do some more work editing the files
arnd want to save the newer versiomn. The identical
command: 8 SFECS <F>» will save the current file as tLhe
disk file SFECS. Note that the old comtents of SFECS on .
the disk are overwrittenm by the 8§ command, So! the §
commarnd will create 3 new file if there is mo file
corresronding to the file mname givern as the first
arguments if there is such a file its old contents are
overwritter. Note that this is & dgrealt conveniencer as
Torsg as wou haven’t made s mistake in turing the §
command. Howevery it does make it rossible to dget into
the following tangle, If wou make a mistake entevins
the file mame i the 8 commarndg and srecifwy a file which
doesn’t existy when wou meant to srecify a file which
does existy the file will be stored under the incorrect
mame, This will have two consecuences! Lthere will he
arn extra file on the disk under an erroneous nameys and
the file with the correct mname will mnot comtairn the
Latest version of the file, Relow we’'ll see some wauws
to rrevent this ture of situstion.

One other caution. To seecifw the current file as
the interval Lo be savedy we used the ardgument <Fr. We
could have used .. instead of <F>y girmce like most
NISKATE commandsy the initial reference interval for the
8 command is the currenmt file. Remembeoery thoushe that
if wou are using the REF commarnd Lo srecify a differernt
initial reference inmtervaly this will also arely to the
S command. We used <F» to srecifwy the current file
tecause it gives the current file without matohinss
regardless of the initial referernce interval.

Here’s orme waw of avoiding the sroblem of saving a SYMREOL.
file under the wrong file name., Whenever a3 DIGSKATE "
command is to be dgiven a file mamey the sumbol * can be
dgiven in »lace of the file name amd refers to THE MOST CAN RE
RECENTLY REFERENCED FILE., Thus if wou oreate a& bhrand LUSED TN
new file amd save it hw a command 8§ SPECS <F>y as abover PLACE OF
arrd then do some more work on the file and want to save FTLE
the urdated versiorn as the ssme filey wou camn use the NAME FOR
commarc MOST

RECENTLY
g v SR ' REFER-
ENCED
FROVIDED wou have not divern any disk commands with other FILE
file names or changed the current drive in the meantime.
Even immediately after sower-ury * will have 3 meaninsgs
gsince as we’'ll see helowy wher DISKATE rowers ue it
references 3 srecial Tile called STARTUP. i

If wou want to see what the most recent file iss COMMAND

wou can give the commancil

SHOWS
P MOST
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, RECENT
This will srimt the file mame and drive om the terminal. FILE
Use of the * file name erovision is higtily recommerded.
So Far we’‘ve said rnothing about the lendgth of the
file after arm § command,. Whern the 8 command is givers )
the lendgth of the file will be set at Jdust erousth bhlocks FILE
to hold the interval saved, Surrose the file alreadw LENGTH
eviasts ardg the lenghth dis not long enoush Lo hold the QET aT
imnterval? If there is a cortiguous bhlock orn the disl JUST
larde enough for the interval thatlt is freey NISKATE will LONG
wave the File in this block and release the block where ENOUGH
the file sdisted before. IT there is enoudgh free srace TO HOLI
o bhe disk to hold bthe interval bol mot im one bloeoks INTERUAL
NISKATE will comeact the disk and make the Tile Just :
lomg enoush Lo hold the interval. I bthis case 8 messase ITF FILE
of the form? TOO
SHORT
COMPACTING ON DRIVE (drive desisimator) NISK
WILL RE
will he srinted while the comracting is doing om. In COM~
this waw DNISKATE handles all disk seace allocation for FACTED
wouy and wou needn’t be concerned abhout allocating
Lerndgths  for files. O0Ff coursey the situation canm alwaws
arise thalt wou run out of srace on a diskebtte. In this
case NISKATE will erint am errvor messasge Lo this effect
on the terminal. It canm also harrern thal the directorw
becomes Full 4f there are 64 files onm the diskette. AR
8 commarndg for a8 mew file will also cause an error in
this situatiorn. The error messadges will tell wou that
either the disk or the directorw i too fulls amd will
tell wou which drive. & similar error messase will be
Frinted in csse of havd disk errors.
RBecause DISKATE will automaticallw comeact the diahk
it am exishting file is too shorty if wou have a NOS or NO OVER~
other riece of software that can directly manirulate the LAFPING
cdirectoruy wou MUST NEVER CREATE QUERLAFFING FILES as FTILES
the DNISKATE comracoting routine will mot work @f files ALLOWED !
averlar. O0f coursey if all of the files om a3 diskelte
were creasted using DISKATE: this will be no sroblem.
Any interval carn be givern as bLhe second argument of

o

art % commarnd. The dgerneral form of the § command isd

8 filemnasme interval

Here the imterval MUST bhe dgivern - wown can’t use bthe de-
fault argument for the disk commandss Lo rrevent ervrors.
Ueimg am § command for am irnterval smaller thamn the
whole file gives a simrle waw to BREAK UP A FILE INTO
SMALLER PARTS, Editing a file in rarts has some asdvan-
tages, There is less chance that wou will run out of
Croom in the memorw Just a2t 8 time when wou don’t want
such considerations to disrvuet wour train of thoudght in
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aditing the texty armd DISKATE will rum faster with
smaller files. Susrose wou have a3 File called SPECSy
for instancey arnd wou want to break it dirmto 2 sartss Lhe
First sart being the first 147 lines and the second rart
heing the rest. Let’s call the two rarts SFECS and

SFECS 7. (Note that 7 is & valid sumbol to be sart of a
file mame.) We’ll also asssume thalt the whole thing is
ir bhe memory as the current file. To break it us into
two Fieces wou carn use the commanids!

+ 2 1471
1481 ..

NN
e

T thie case we’re assuming that the REF commarnd is notb
neing used.) Note that after these commandsy " used as
a2 Pile mame will dernote SPFECS . You can a8lso save
intervals from outside the source area,. We’ll see some
exameles of this below.

To sxamine what is onm a disk wou can give Lthe 1
commang —- I for Tdentifue, The 1T commard with rno arsue-
mernt will list the Ffiles orn the current drive. If wou
want the files on 8 srecific drive listedy the drive
desidgrnator cam bhe siven as arn ardument. For each file
the listimg will tell wou the length of the Ffiles
whether it is a8 source file or rmobty andg if not will sive
the memory adodrvess., The listing will also srint the
numher of hlocks of free seace on the disky as well as
the mumber of remaining directory entries. The adodress
of the file orn the disk is not included in the listins
from arm T commandy since wou dorn’t have Lo worrwe ahout
srecific disk addresses. Howevers @f wou need a3ll the
irnformation that exists in the directorus NISKATE hkeess
a cory of Lthe entire directory in the memorws arnd we’ll
gee in FPart 11 how sou can sccess this 4Ff wou need Lo.
IFf wou are using many 8 commands without usinsg the file
rname "y giving the I command reriodicallw is a sood idesa
o make sure there are no extrameous files onm the disk
resulting from an evrroneous 5 command,

You maw want to krow only how much srace is left on
@ disks without reeding 3 comelete ligstinmg of all of the
files., This can be obtaimed with the F8 commands FS for
Free Ssace, The ardument for bthis command works the
same as For the T commard! either a3 disk drive designs-
tary or no argument indicating the cureent drive.

OFf course there has Lo be 3 waw Lo delete a3 Filey
arnd this is accomelished with the U commarnds U for Un-
save. The U command tskes 3 file mame as its ardguments
and deletes the file from the disk. OFf courses the file
mame can include a8 disk drive desidgrnator.

At this roint we come to another imrorbtant commancs
the command for loadinmg 8 file. Althousth it midght seem
straightforwardy there are several waws that trouble can

v fy 50 oo

T
COMMAND
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FILES
ON DISK
NRTUVE
GITVEN AS
ARGUMENT
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OF FREE
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SAME ARG
CONUVEN-
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T
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occur if not used carefullw. The L commandy L for Loady
will load the file #iven as the Tirst ardgument into the
memoryw.  The memorwy address where it is loasded can
either he dgivern as the second argumenty or omibttedy in
which case DISKATE will determime the load address in
the Ffollowing waw. If the file is not 8 source file
thern it dis loaded at the memorw address siven by the
memory address rovrtion of Lthe directory entrwe for the
file. If the File was saved bhw DISKATE them this
adidress Wi ll bhe the address in memory where the File
hegan at the time it was saved, It the file was created
by smrother siece of sofhtwares wou should alwaws dive the
Toad address as 8 second ardument Lo bthe L command
unless the file is of twure 0. Obherwise there maw he
telling what is writttern in the srace in the directorw
where HISKATE exvrects the memorw address.  You will el
avite a8 surerise if vou dgive an L command without a load
acdress ard the file clobbers rart of the resident
anftuware.

If the file to he losded is a source file ard
loard address is not siven as a second ardumenty then
ig INSERTED dirmto bthe current file between the targel
character and the sreceding chavacter —— @ wxeatlv
where text is inserted by a3m E or M commarnd. The hardget
character will thern be set to the firsh character afler
the text loaded from the disk file. There are Lwo
imesortarnt considerations here. Fivrgtey iFf the tardet
character harrerns to be outside the source areas Lhen
the file will be loaded at the locatiom given hw Lhe
erntry rointer OQUERWRITING WHATEVER I8 THERE. The source
ares remains unchanged. Recasuse arn L command can affect
a verw larde number of butes» an ervor of this kind can
he catastroshic. ITT wou have been using DISKATE as a
monitor to work with memorw outside Lthe source areasy
then dive an L commasrnd with mo secornd argument for a
gsouree FTile but have fordgottenrn to restore the entru
soimtery this could overlaw & substantial rorbion of Lhe
memory arnd rossibly clobber sart of the resident soft-
ware resulting in a8 crash. Secondy even if the entrw
roirter dis dn the erorer rlacey if the file is & lond
orne it will exrand the source ares considerablw.  You
ahould alwawe check to make sure that the ewranded
source ares will still fit irn the ares of wour memorw
that is safe for the source ares Lo ocousrw.  TF wou
want to work with only 8 single source Tile all bw
itselfr it’s alwaws dood sractise Lo sgive an O comman
with rno ardgumernt firet, That waw wou have an emety
source. area Lo work with.

Obviously wou can use bLhe L
‘memory a8 file which was rreviously saved. RBul there are
also some rowerful uses for bthe L command in addition Lo
this, We recall that a K command followed bw arn E com—- °

[
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O
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mand Wwill rerlace the deleted text bw the text entered
with the E command. A& K commandg followed by am L com-
mard which dgives a source Tile as the first arsument ard
has rno second ardument will REPLACE THE GELETED TEXT RY
THE LOADED FILE® Im this waw it is rossibles for .
instancey Lo mairmtain a8 librarwy on the disk of stamdared
raradrarhay Luse an abbreviation to denote the raradrashs
in editing ard then write 8 macro which will substitute
civectly from disk the saradgrarh for the abbreviation.
This cam bhe used Lo write form lebttersy Just to cite one
arrlication.
Another dmrorbant waw the L commarnc can be used is
to concaternate or combine files, Susrose we @so hack Lo
the exanele above where a file SPECS was selit dnto two
filesy SFECS and SPECS’ . Surrose that after Further
eciting the verbosity is reduced and the two File are
rnow small enough bthat it would be more convendent to
have bLthem combined into 8 sinsgle file, Recause bLhe hwo
files were saved FTrom bhe source area bhew are both e
source Tiles. The Jdob we want Lo do can be dong by bLhe LooFilele
following commarnds? L File?

WITH
SRECSE v "5 Filely
SFECS . File?
SOIRCE
The 0 command will collarse the source ares so bhat the FILES
combhined Ffile will rot =ick ur anw extraneous Qinforms-—
tiorm,. The T commarnd is sgiven so that we can verifw that  WILL
there will he emnoush voom in the memory ho hold the com-~  COMRINE
timed file, Note that the 0 command will sut the ernbrw THE
sointer at the end of the emsrtw current filesy which will FILES
e Lthe only file in the source ares. After L SPECSy the INTO
entry rointer Wwill be at the end of the material loadedy ONE
50 we can o ahead and give the second L commarnd. PO FILE
is sivern Lo make sure the File looks correct before we AR THE
g ahead arnd make any chandges om Lhe disk. Now that we CLURRENT
krow that the file is correct im the memordy we FIRST FILE TN
delete SFECS’ . That wasw there will he no doubt that MEMORY
there will be room on bhe disk for the combined Tile.
The S command will save the File and .udgdle the rosibion
of the files on the disk if necessary Lo make room for
it

waw anc sive am L ocommarndy but by mishtake srecifw the

wrong filer so that wou want Lo delete that esart of the N T
current file in the source ares that wou Jdust losded.

OFf courses wou could backtracky give am O commarndg aec GIVES
set ur bthe curremt File all over adgain ur Lo the roint INTERUVAL
wor gave the load commarndys bul this is a8 lot of works QCCURTED
ardd anwway wou maw not bhe able to reconstruct bhow it was  RY LAST
cdone. DISKATE has a srecial swymbol which will hels in RECORD
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this case “Re odie a8 swmbol analogous to 85 and denoles
Lhe INTERVAL IN MEMORY OCCUFIET BY THE LAST RECORI (1.FE.
FTLEY READ IN FROM DISK. If wou arve combining source
files by the techrmicue ahove and realize that the last L
command giver was in errory that sart of the oprrent
file that was sul there bw bthe last L commard can be
deleted by the command?

Kefe

Recause the K commard will sosition the ernbrew rainter to
the ernd of bthe deleted materialy wou oarn dimmedistelw
follow it with the correct L commarde and the mistake
Wwill bhe corvected, '

There are several disk commands which can be used
toy corw dnformation or change bhe status of files. T
wont warrk to CHANGE THE CURRENT DRIVE, the commame Oy
which tskes as ite argument a disk drive desidgrnstors
will est sty bhe drive dndicated bhw the ardgument as
the current drive. Im Fart 1T we will see how to
customize wour swustem so bthat DISKATE krows which drive
o} isgmators are valid, It dis dmeovtant thalt this bhe
dorne correctluyy or a2lese 2 OO commarndg Lo a nom-existent
drive will cause verwy bad mischief. IT wou have
followed the customization sroceduare oultlined im Fart
IV wou will motlt have sroblemsy bt here is what will
hareran 1f wou sive 3 CD commanog by mistake for a non-
eishernt drive. DISKATE will g0 shead and redgister bLhe
drive as bthe currvent drive without giving am ervor
meseasey but after thaty EVERY SINGLE DISK COMMAND FOR
THE CURRENT DRIVE WILL GIVE A DISK ERROR. You will krow
what has hareenedy since the disk error messades srint
the drive desisgnator Ffor the drive bthat caused Lhe
erroarey andd bhis will show a drive that wou dorn’t have.

Your car RENAME & file with the RN commarndy in the
Form?

BN oldrname mewname

bhe sure Lo remember Lo serarate bthe twao FTile names hwy
blanmk. OF course in renaming 3 Filey the file does not
change its location orn the disky w0 bhat a disk drive
desidgnator in newname is surerfluous. If ome is sresent
it odis ddgnoredy evern AT it dirncorrectly srecifies a drive
other tharn the one the file oldmame resides one.

It frecuently harrens that wsou want to corw the
contents of & file from ome file Lo another. This is
cdorne with the DISKATE T commarndse T Ffor Transfer, The T
command has the forms

T oldfile newfile

e

LOATIET
FROM
THT8K

TEXT
LOATIE

oh
COMMANT

TARKES
NTSK

DR TVE
GEST G-
NATOR
ASB ARG
& MAKES
T
CURRENT

RN
COMMAND

RENAMES
FTRET
FILE
AS 2ND
FILE

T
COMMAND
COFTES

FTRST

FTLE
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Trm this case drive desigrnators are significanty since
the file to which wou want the information coried could
he orn arother drive from the file which is Lo be comied.
The DIRECTORY ATTRIRUTES -~ i.e. sizer File turer and
memary address are slso corsied., The T command works
analogoustiy to the § command in that if newfile doess notb
exiat it is created.

ar entire disk worth of information can he coried
at onece with the T commandy which stands for Transfer
Nisk, The T command has the form2

TH olddrive mewdrive

where hobth olddeive and rewdrive are drive deissnators,
The TU commarnd is more flexwible thar the usual cosw disk
command Foundg in Flosew disk orerating s
such a command will corw the old disk omto the new disk
sector for sectore comrletely overwriting whaltever was
or bhe new disk. The DISKATE TO command WILL COFY TO
THE NEW DRIVE all FILES FROM THE OLDRIVE LEAVING ALONE
ALL FILES ON THE NEW DRIVE THAT DONYT EXTST ON THE 0L0
URIVE,. To be seecificy '

TH olddrive new drive
ie eauivalernt Lo sivinss
T filetolddrive filelnewdrive

for everw file on olddrive, Thus if a file from
nlddrive does rnot exist om newdrive it is crested. I+
it does ewist the contents from the File on oldrive are-
coried into it.

OFf courser it is sossible that if there is alreadw
cansiderahle information on newdrive that DISKATE will
rurn out of room before the TD command is Finished. TT
this harerenss 3 messasge informing wou of this fact will
be erinted.  In this case mpot all of the files from
aolddrive will have heern transferved. Howevery bLhere
Will ne no Files which were omlwy wsartially transferred,
DISKATE will checlk RBEFORE cosging the File Lo see if
there is roomr arnd if mot the TH command will terminate.
Whern this hasrens wou mew wanht to dgive Lhe commamnd T
newdrive to see what files exwist on this drive that
waren‘t om olddrives arnd delete some of them with & U
commared Lo make more room.

The memory address rortion of the directorw for &
file cam be set to a diven address by using the W com-
mardy which stands for Write saddress. The W commandg has
the form?

W filenasme ardument

shems.  Ususlly

-7 E

T 2ND
FTLE

™
COMMANTD

CORTES
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FTLES
ON 18T
NRTVE
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MEMORY
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the same kind of DISKATE asrsument

editing and morditor com-
changed by the W command

eerecial ly useful in

where Lhe ardumernt is
that would be recosgsnized bhw the
mands. The omly thing that is
is bthe memory address. This is
cormection with the assemblery where during aseemble the
obJdect code is wlaced ome #lace inm Lhe memorw but when
executed Lthe code is Lo bhe losded at amother slace.
We” 11 look at Lthis i more detail dirn the rmext sectior.
We concluds this sectiorn with & commarnd which is
exhremele converndient but which can 2lso cause serious
gyief 4iFf used drncautiousliw,.  The GO0 commandy which haleq
ol &2 File mame ss ils arsumenty will load 2 file From
sk and then automastically execute it. If the file is
# aource Filey thend

GO File
i eeuivalernt tol

L. Files R

whereas i the file is
is equivalent Lol

NOT = BOLITCS Files them GO file

Lo files X<l
The same caubtions that aeelied to bthe L commandg aeelw
herey but i addition wou will have lots of brouble §4f
the file twure has somehow become incorrect. I wou are
srocessing a source File with other software which
reauires it to be of & mor-0 twses and then fordget Lo
reture it as O a3 GO command to that file will ecause
DISKATE to call it as & machine languadge subroutines
which will almost certainle result in 2 crash. Note
Lhat Jdust as with the L commandr wou must be careful Lo
make sure that 7 is dirm the risht slaces or wou can
clobber eart of the memorw with & GO commardg Lo a
File. TIFf the File is am edit macro to bhe used Lo
on bthe currernt filey SAFE FROCOURE IS TO GIVE AN N
COMMAND REFORE THE GO COMMANII.  Note that in this case
the macro will have Lo restablish the file that was
hefore the N command as the currernt File.

HBOLITOE
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T+4 lsing DNISKATE as amn Assembler

Seace will not sermit this to he a deneral textbook
arr S080 assemhler srogrammirs. Tt will be assumed thast
weny are at least roughly familisr with what an assembler
i 211 abouty and that wou’ve had some exrosure to the
S080 irmstruction set. The NISKATE assembler orerates in
THO PASSES.  In Pees 1y the assembler does nobt coreaste
s obdect code.  Rathers it goes throagh the source
enrde keesing brack of where each swumbol dis defined. Tr
Lhe wrocess b comeriles s SYMRBOL TABLE. The swmbol
tahle is 8 shring of items cortairdrg bhe sumbol o
thern a 16 bhit rumber diving the value of that swumbol.

At the end of the table it 8 0, The swumbol itself i«
racorded in the following format. There is no Fisld for
the length of 2 swmbol. Instead the characters of the
aumbol ocour until the last charactery which has the
high-order Dit set. Thus the swmbol AR would he diver
the hexw valus 41 02, I hex mormally the character A
has the value 41 amd B has bhe value 42, Setting the
High=order bit for the B dgives the value C2. The sumbhol
table will also contain an entrg for everw DISKATE
variable which has beern givern a value, There is no
distinction made bhetween & variable givern & valus wilh
arn = command and 2 varviable given 8 value bw Fass 1 of
the assenbler. ‘

There are several commasnds which can be userd Lo
deal with the sumbol tahle., The swumbol <T:y analogous
Lo =<8 is a8 DNISKATE swmbol which carm bhe used in a&n
arsument Lo DENOTE THE SYMBOL TARLE without anw mabobh-
ing. For imstences 4F wou want Lo krow where the swmbol
tabhle is in the memorwr wou can give bLhe command?

P T

Just as the swmbol 87 denotes the address of the first
hute hewornd the source areay T7 dis a nom-matohinsg swmbol
which denotes the Firvet bwbe bheword bthe swmihol bable.
Thie swmbol cam be useful in commarmcds which serve to
allocate memorw. We’ll see an examrle of how bthis can
he used helow.

T+ dis the user’s reswonsibilitw in DISBKATE Lo see
that the swumbol table is not overlaid smd is located
within the memory so that there will be enoush seace Tor
ite THE MOST COMMON SOURCE OF MYSTERITOUS ERRORS USING
THE ASSEMRLER COMES FROM & FATLURE TO MAINTAIN THE
INTEGRITY OF THE SYMROL TaRLE. For dimnstance? wgou oan
he making an assemble listing and everuthing is soing
rormallvy whern all of a8 sudden everwy sumbol is Flasded
as not having been defimeds whern wou can see thedir
defimition right in fromt of wour eues. bhat will have

BLE

Fass 1
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THRLE
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LABT
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located at Lhe tor
No matter where

harrpened in this case is that <T> is
of RaM arnd has overflowed off the Lo,
gou have the sumbol table in the memorwy when assemblins
# lardge srosram for the firvet time it is & good idea to
have a8 P<Try or rerhars severaly in the middle of the
asasembly 0 wou carn keer track of how lardge <T> ig
gathingy to make sure it worn’lt overflow the area il is
safe for it to occurw. .

Fvery swmbol will be retained in the sumbol table
until a8 command dis divern Lo remove it. The Z commaricts
giverr with rno ardgumernty will Zevo -~ d.e. remove From
Lhe swmbol table - 211 sumbols excert those swmbols
that are alwaws initially sresent in the sumbol table on
woWEr-ur,s  As merntioned din T.ly these are?l

By By Cv Ny Ev Hy Ly My SFy FSW
some mistakesy Lhen
without havimg revoed the swumbol tables
wol Wwill et an ernormous rumber of assembler errvors Tor
having defined swmbols twice., I wou have sumbols of
wour own bhat wou want Lo keer in the swumbol tables such
as the addresses of macrosy Ffor instancey wou Can use
the Zx commard. This commarnd takes a8 suwmbol from Lhe
sumtol table as dits arvdgumernty and will ZERD ALL SYMRBOLS
NEFINED SUBSEQUENTLY T0O THE ARGUMENT SYMRQL .
Surerose for dinstance wou have defined all of
sumbols that wou will be wantinsg Lo kees.  You ocan
the commanc?

It wou assemble a8 srogdgramy e

asemble it agsin

s

the
wive

KEEF=0

marker for those varia-
for sach sscsemblu,.
excart Lhose wou want

o define the variable K
trles bthat will rneed Lo bhe
Thery to =ero all of the

to keer wou can give bthe

as a
revroed
swmbol s
commarc

You can also zero 8 srecific dredividual swmbol.
This de dome by dgiving the 7 commarnd with bthe sumbol as
ar ardument. The swebol will be removed from the swmbhol
table amd the sumbol tabhle will bhe comeacted if Lhe swm-
ol zeroed wass not the last swumbol din the table. Note
that in giving this commandy there must he NO RBLANK
BETWEEN THE 7 AND THE SYMROL . IF there is such & bhlanky
NISKATE will rerfoerm & straight Z command and zero the
erntire sumbhol table.

There are several waws of manasing Lthe swumbol table
Cusing commands we have already seen.  Abhove we mentioned
that the M commardd will urdate all of the relevant DISK-
ATE rointers. This includes the rointers that define

L i

-
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Z
COMMAND
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7EROS
SYMROL.
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FOR
INITTAL
SYMROL.S

Zrswmbinl
COMMAND
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AFTER
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Zawmbiol
COMMAND
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the boundaries of <T:, If wour memorwy is limitedy wou COMMAND
maw want to allocate omly 38 small amount of seace to STk .
while editingy whern the number of sumbols in use is WL
amall but wou will meed 3 lot of swrace for 8>, Ruby RELOCATE
as we’'ll seer NISKATE car sssemble directly from disky SYMEO.
a0 that when assembling wou maw not need a larde source TARLE
ares bult will want a lardge srace for <Tx, Thus the TO START
aghility to chandge the location of the swumbol table din AT o

the memorw is imeortarnt, Lebt’s saw wou have Lthe sumbol

tabhle &t 1EQOH and warnt Lo move it to 2CO00H. This oan

e done with the command?

TRCOOH e M

The swmbol <T> cam also he used with the L amod 8
commands Lo save and restore swmbol tabhles. This is a
usetul techricue for assembling ome srosram Lo #o with
anothery without having Lo assemble the two of them
together. For instance the commard?

8 TRLSAVE «Tx

will save the swumbol tabhle im a File called TRLSAVE.,

Now susrose wou want Lo restore the swnbol table Lo the l.

waw it was Just before wou saved TRLSAVE. There are two Filensme
thirmgs that have to bhe domne. First we sive the commandg?t <T=

L. TRLSAVE <71 WILL

, NUER -
This will OVERWRITE the currvent swumhol table with the WRITE
contents of the file TRLSAVE. Now there is one rsroblem. <Tx
DTSKATE will still have the old value stored internallw ‘
for the wusrer hound of the swmbol table. Tt dis unlikelw TO SET
that this will be the same as the uereyr bhournd for the UFFER
tahle saved in TRLSAVE. To gset bthe upeer bhourd of a ROUND
asumbol table Just read in Ffrom disky hthe essiest method | SET
is o SET A VARIARBLE NOT IN THE SYMREROL TARLE EGQUAL TO 0. UNUSED
Sos if we can be sure the varisble JUNK was not in the VARTARBLE
sumbhol table saved in TRLSAVEy the commard? o= )

SUNK=0

Wwill establish the wusrer bourndg of the sumbol tabhle. The
reason this works is that wher am = command is giverny
NISKATE searches throudgh <T> from the begirrdang for the
swmboly and when it finds it assigms it the value. Tt
defines the sumbol if it reaches the end of <T> hefore
Firmdimg it. Bubey in defining a8 new sumholy the sirze of
the swumbol table increasesy s0 8 mnew usrer bound for <T:
must bhe recorded. This is whw a8rn = commarnd to a8 non-
used variable will set the urrer bound. This techricue
Wwill he the cornerstone of the erocess of customisins
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DISKATE discussed inm Part I1.

T many cases wou maw Findg that commards will work
rroserly if wou sgive omlw an L Filemname <T> command
without setting a8 dumme variable = 0, For instancey wou
could dgive 8 command?!

L. TRLSAVE T

ard bhern a command Psumbol where sumbol is ome of the
awmbhols in TRLSAVEY and evern though DISKATE will not
have recorded internalley the srorer uerer bound for the
sumbol table TERLSAVE: bthe 7 commard will work sroseviv
ardiay. This is because bthe T commardd will scoar bhroosh
<Te baliirg the O at the erd ss its drdicabtiorn of the ernd
of Lhe tabler rather tham cornsulting bLhe rointer sivins
the ureer boundd.  Howevery ©Ff wou have not sel bthe value
of & dumme variasbhle arnd ther dgive bthe command P<T>e an
incorrect value will be srinted for the uerer bhound of
“Txe  Under these circumstances 1T wou move <TH» with the
M commarnds wou mayw very well end ae moving only 8 amall
ravrt of it ard losing most of gvour sumbols. I 211 of
our exameles dm bhis manusl we have dgone Lo the extra
trouble to set the dumme varisble Jdust to be safe.

Now that we’/’ve thoroushly discussed the swmbol
Lathley we can dgelt on Lo describding how the assembler
warks, A comelete undevrstanding of <T> i orucialy
hecause as mentioned abover not srorerly manasting <ST> Qs
the dgreatest source of seculiar assembler errors,

Assembler langusde shtatements are divided inmto two
turest  PSEUNO oreraticons and MACHINE INSTRUCTIONS. The
machine instructions are each coded into a single
machine landguasge instruction of obhdect coder whereas the
roaeudo ors are directives to the assembler itself.

There are four fields Lo everw assembler statemernte some
of which maw be emstbwl

1o The label field
2s  The orcode fie
Be The owerand
4. The commernt 1

The DISKATE assembler allows wou ho use TWO NIFFERENT FROCE S
formats for srecifuing these fields, In the PROCESSOR SOR
TECHNOLOGY FORMATS TEC k-
NOLOGY

as  The label field bedginsg inm the Pirst character of FOIRMAT

esch line. If ar assembler statement is not Lo bhe

givern & lahels the firvst charachter of the line must

he hlamk. The label is stivern withoul amy swmbol to

terminate it. A label must comtain omly UpEeEP-ORGER

letters or digits amd must bedgin with a2 letter.
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h. The orcode field is serarated from the label field
v one or more blamks.

orerancys the orerard field
fiold by orne or more

Ce I+ the statement takes an
is serarated Ffrom bthe orcode
hlamks

e The comment Field is sersrated From the srevious

Pield by one or more blamks,

rfeaisnated 3g 3 comment bhw
character on the line.

Lime oan be
the firatb

.  The ernbtire
giving X as
differs Ffrom this i the following

The INTEL format

regeacts?

g+ A lahel is termimsted with & colon. IF a8 statement
ig ot Lo be divern a labely the orcode maw bedsin Lhe
lime simce the shsence of the colon Tollowing orcode
desidgnates it as the orcode field.

s The comment field bedims with a semicolorn (*$%").

the machine instruc-
referred Lo as

the mmemonics for
which are

Irm hoth formats
tion orcodes are bthe sames
INTEL MNEMONICS.
O wower-iiry
Techrnolose formast

NISKATE will recognize the Frocessor
unless wou have customized wour swushtem
s that it comes ur recodgrizing the Intel format. (The
method for doing this is desceribed in Part IT.)  You ocan
chanrnge Lhe format for the assembler using INTE for ITrntel
formatr and PROS for Frocessor Technolosw. These oan
either bhe divern from the terminal as commands with no
ardgumenty or as rseudo-ors in 8 source srodgram. Thus a8
rrogram can be a8 mosaic of sedgmernts in both formats.
Whern the assembler hedinsg Fases ly it will he dgoindg
through wour source statementsy counting where bLhe butes
of obdect code will o but without actually sutlting arnw-
thing anvwwhere. The assembler needs Lo krow where the
first machine imstruction is to he locsated. In DISKATE
this is handled by two intermnal 146 bit locationsd the
aassembler PROGRAM COUNTERy which is denoted bw %y and
the aassembler STORAGE COUNTER which is denoterd by $.
The srodgram counter keers btrack of the location of each
machine instruction in terms of WHERE THE INSTRUCTION
WILL RBE IN THE MEMORY WHEN EXECUTED. The storadge coun-
ter keers track of WHERE EACH INSTRUCTION IS STORED IN
THE MEMORY AS THE QUTFUT OF FASS 2 OF THE ASSEMRLER.
The storase counter is not chanded during Fass 1Ly since
mo obldect code is dgernerated during this rases, DISKATE
needs arn initial value for the srodgram counter. You maw
want the default value for & to bhe Oy but therm adgain wou

o A~

INTEL
FORMAT

INTE

FROS

COMMANDS
R
FRELINOS

SET
FORMAT
As
TNTEL »
FRO.
TECH.
RESFEC—
TIVELY

.

GIVES
FROGRAM
COUNTER

LOCATION
0OF
ITNSTRLIC
TTONS
WHEN
EXECUTED

&

3TVES
STORAGE
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miaw rmot.  The value of & at rower-ur can be set by the
customization srocedure described in Fart 11, You can
give Lt arw value within the randge of 14 hits. You can
aleo set its value usinmg the & command. This command is
analogous to the 7 command! it sets & Lo the value of
the ardument. Likewisey the $ command will set the
storadge counter Lo the value of its ardument. Whern wou
customize DISKATE wou must he sure bthat the rower-is
value for 4 is the location of a slace in memorwy where
aohuect code can safely gor din case wou forget Lo set &
From within an assemnbler source »rogram.

Hore i ome waw the £ armd $ cam be used. Suerose
wonl have @ machine landuasie srogram which wou wish Lo
e dr cormectiorn with editings but wou don’t want Lo
commit wourself Lo where in the memorwy it will ¢go. Now
ALEOse woll have done some work on a sourcee fileys andg
have decided wou wart this wrosiram to be broudght i From
the disk arnd to reside 1024 hutes rast bthe end of the
aourcee area. First dgive the commands

E57TH10240 8

thern assemble the serodgram directly from disk, We’ll see
fow Lo do this bhelow. The mebthod of nobt seeci fuing
imditial values for & and $ within a8 source sroasream bul
relwing on $ arnd & commands From bthe terminal ocan be
used Lo dgreat advantadge for Fflewibility as to where a
rrogram will gos bt it does have some risk.  Assemblirng
the wrodgram and Fforsebbing Lo dgive the values for & and
$ will derosit the code im the wrong slace dm memoruy
which could leasd Lo bLrouble,

Tre many casesy rossibly in most cssesy wou will
wart to et the dirnditial values for & and % From wibthin
the assembler source srogram.  There are three ssegcdo-
org For this sureose.  The sgeudo-or AQRG (Ffor Assembler
Origim will set & to the value of the owevarddy while
SORG (For Storadge Origirn) will set $ to bthe value of the
oeerand. Tt is dmeortant to remember that a SORG state-
mert NOES NOT TAKE EFFECT UNTIL PASS 2. The shorasie
courter is left comsletely untouched during Pas

Arother rseudo-or that affects both & amd $ is ORG.
The value of serarating the Ffumctiamn of & and $ ds bthat
it sllows wou to assemble srodrams which will execute
from a slace im the memors currently ocousied by some-
thimg else in the DISKATE emvirvonmenrt. Im such & case
wou want the obldect code to he stored in a different
=lace From the rlace where it will so whern the srogream
s rur.  Here wou will need serarate AORLG and BORG ,
statements, Howevers in manw cases wou will be able to
pasenbhle a rrosgram directly into s=lace, This will have
the advantase that wou can bedgin debugding dinnediatelw
after assemblyy while the sumbol tsble dis still inm the

501 e

P =1 ¢ B

COUNTER

LOCATTON

- WHERE

INSTRUC
TIONS
ARE
STORED
RY

FASS 2

&
COMMAND

SETS &
™
ARGUMENT

%
COMMAND

SETS %
T
ARGLIMENT

AORG
FSEUND

S5ETS &
TN
OFEFRANITy

SORG
SETS ¢

TN
OFERAND
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MEMOTY T this ture of situation wou will srobablw
warnt to use the ORG statement. The ORE statement resets
hoth & amd $ bw the followirng rulel

1. & is reset from the value it had before the ORG
which we’ll call old&y to the value of the oreorand
of the ORG statementy which we’ll call rewd.

?« $ ois reset to $ 4+ newd - oldi.

resal Lo the orerand of the
reset BY THE SaME RELATIVE

Tre obher wordsy first § is
ORG statementy arndg then $ is
AMOUNT A8 & WAS,. This means that 8 source srogeam only
naasds Lo have one dnstance of & serarate A0REG amd BORG
at the bedgirnming - after that ORG will maivntain the
srorer offset betweern & and $ that was established with
the ADRG armdg SORG. Howevery if wou ¢0 on Lo asssemble a
new srogran with a8 different offset between the initial
value of & andg the imitial value of 4y wou maw have Lo
fivrest reset & amd $ Ffrom the terminal.
Oeerands of assembler statements can
carr include avithmeltic orerations 4 o~y Xy
et L exepression camn be dgivern a value at
assenbler encourters it,.  You can also use DISKATE
swnbhols such as <83y ST %y &y ebe.y bt wou can’t use
comelex arduments dinvolving matohing of Lthe kind we saw
i section 1. The saseudo-or EQU (for EQUaste) cam be
used to assisgn the value of an exeression Lo a8 label.
If arn EQU statement has a labely thousthy that label had
tetter not aerear in bthe orevand, Thusy @f wou had a
tabhle and wanted to set 8 label ecusl to the lensth of
the tabley wou could havel :

he labelsy and
and / rrovi-
the time the

TARLE « + .

¢

TRLEND

Y

EQu &

TRLLEN  EQU  TRLEND-TARLE

it wou can’t have!l

TAORLE  EQU  TRLEND-TARLE
FRU more
arct

a value with an
labels are defined once
the duvation of the

wou cannot give a label
In arny assembluy
that value throushout

Alsos
tLhar once.
tLhern retain

ORG

SETS %
T
DFFERANT
AN
CHANGES
$ RY

THE SAME
AMOUNT
A% ] LAY
CHANGETD

FSELDN
EG

ASGTHNG
LAREL
THE

VAL UE
0OF THE
OFERAND

FOR
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NISKATE

maw he chansged
several labels to

assembly rrocessy unlike variabhles that
at armw time. Howeversy wou CAN attatoh
the asame locstion in 8 srodgram. For instancey 0T wou
had 8 label called DATA to indicate the bedginming of a
dats sectiony and TABLE was to be the first label in
this sectiony bhobth DATA arnd TARLE should label the same
#lace. This can be accomelished by giving an assembler
astatemerdt with the label DATA as THE ONLY FIELD PRESENT.

I ITrbel Tormat this might look Like?

TATH e
TARLES + » .

Most of the
hler are standard
aharchs wou osrn use
arud W for Nefine

NISKATE
ceafine corn-
DNefirne Butey

raedo-ors G bhe
for most asesemblers. To
the wsgeudo-orsg IRy for
Word. IR creastes & one-bwle constant
with the value of the orerands arnd W creates s 1é-bit
comstant with bhe value of the orevand,. I addition to
mumerical exwrressionsy wou can also ernclose am ABCTT
character im single cuote marks, Thus to define &
aetiwl e constant with the label STAR which is an ASC
Lerisks i Inmtel format wou could sive the statemen

other

aaaeme

Y
1.e

STk Rk

Orerands such a3s X7 can also he used with the EQU =seu-
ciey ared machirne imnstructions.  DISKATE will also allow
wou bo use multisle orevands for 8 IR or Wy serarated
only hy commas.  Thus to defirne three comsecutive bules

of 0/ wou could usel

ng 0s0s0

wol dor . meed
value wou oan
will advance
the ares
detime B
Teresty—

To defime a block of storatge where
Lo sive the hwtes ir the hlock an inditial
use bLhe sseudo 18 for lefine Storage. 1T
2 amdg $ by the value of the orerande creatins
as 2 bhlock of free storase. For instancey Lo
block called BUFFER 80 bhwutes lomsty in Frocessor
molodgwy format wou could use bthe statemernt?

BUFFER D8 80

a8 statement for defiminsg a
fiwld of ASCIT cormstants which is not standard. The
seudo ASC will define the strimg of butes siven bw the
orerand. The string is NOT delimited by auotesy but bhw
nlanks, The strimg maw a3lso be terminated by the
carriadge return st the ernd of the statement line. For
instances to define 8 constant which is the ASCIT string
ERRORY wou could use the statement?

I addition DISKATE has

MUL. TITFLE
LARELS
AT (ONE
LOCATITON
GTIVE
STATE -
MENTS
WITH
NAME
FIELD
[ONLY

.
FEEUDD

DEFTINES

- BYTE

W

DEFTINES
WORT
{1h RITED

WITH
ual.ug OF
. AN

ALLOWED

s

QEFINES
STORAGE
RL.OCK
WITH
LENGTH
GTVEN RY
OFERANT

CFSEUDD

ASE

DEFINES
STRING
GIVEN
RY
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AGE FRROR
There are bLwo srecial rules ho kees in mind with ABC.
Firste if mremonic ASC is suffived immediatelw (no
irntervening blamk) with 8 non-aleharumeric characters
thern ANY FPLACE THAT CHARACTER AFFEARS IN THE OFERAND TT
WL
GENFERATET .

Thus the statemernt?

AR AREEC

defimes 2 9 hwbke constant whose value is bhe abeins?

‘AR

Seconde the character "7 (hex SE) WILL NOT RE GENERATED
imto the string comstant but WILL CAUSE THE HIGH OROER
BET OF THE PREVIOUS RYTE TO BE SET. This can be used Lo
define 2 sumbol table in the same FTormat DISKATE uses
Ffor the swumbol table it generstes itself. For dinstances
to define & short swumbhol table called SHORTRL with
srtries for erogram labels ALHPAy BETAs arnd GAMMA in
Trtel format wou could use the statements?

SHORTRIL. ¢ ALFHA™
O ALFHA

Ash BETA™

W RBRETA

ASC GAMMAT

N GAMMA

ng o

ASE

which allows for
the IF statemernt.

There is 3 srecial rseudos TFv
conditional assemblw. The form of
courtinsg the labhel fTieldy il

rot

TF ewrressiony label

arnd label with a
(A bhlamk would srematurelw
NISKATE evaluates the

the assembly continues

The orerared thus comnsists of exerression
comms betweer RBUT NO RLANKS.
terminate the orerand FTield.)
ederessiony and if it is not Oy
as it mormally would. Howeverys IF THE EXPRESSTON HAS
THE UALUE Oy THEN THE ASSEMERLY SKIFS AHEAD TO THE
STATEMENT WITH LAREL label. You can use this Lo have
several variamts of an sssembler srodgram Lhat share most
of their code. Note! If the exrression sart of the
orerand of an IF statemert inmcludes 3 variable not wet
definedy the assembler will denerate an error (code Ay
see below) for the statement whose label field is the
labhel sart of the orerarnd of the IF statement.

3%

MNFFRANT

NFFRANTI
TEL T M-~
TTED RY
Bl ANKS

AK

il ’ ""” wooum
ANY NON-
Al PHANI -
MERTC
REPLACES
v WETH
RLANK TN
STRING
GENER-~
ATEN

TN
DFFERAND
NOT
GENEF-
ATET .
GETH
HTGEH -
NRNDER
BIT TN
FREVIOUS
HAR

TF
FSELTO

OFERAND
I8
EXFRE S~
STON
COMMA
LAREL

SRIFE TO
LAREL TF
EXFRES -~
STON HaS
Val.uE O
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L.asty arerrorriateluyy ds the rseudo-or ENDy which is
user to terminaste an assembly, The END rseudo is not
really necessardy since the O at the end of the last
file inm an assembly will also work to terminate the
assembluy. Orne use for the END rseudo is if wou stould
want Lo irncorsorate an sesembly source srogram angd one
or more ecdit macros dimto the same Tile.

Now let’s Tocus orn bhow Lo irnvoke arndg use the assem-
hler, A strong advantase of DISKATE over mamwe other
asasemblers is that bthe Lwo sasgses of bthe assembler maw
he invokerd seraratelwy. There zre three rertinent assem-
tler commands i DISKATE.  The & commarcdy For Sscsembles
Wi ll dnvoke bobh rasses of bhe s amblery while hhe 61
command will drnvoke only Pase 1 and the A2 will invoks
only Pass 2. There are Lwo waws For sgiving arduments
For Lhe various A commands. TF NO ARGUMENT 18 GIVENy
THEN THE ARGUMENT T& THE CURRENT FILE. The commard A
#l1 by dtself will simely assemble the currernt File.  On
the other handy wou can sursly as an ardgument & LIST OF
FTLE NAMES SEFARATED RY BLANKS. UWhen dgivern such a listy
the assembler will assemble the srosram lodgicslly emuai-
valent to the concatenation of bthe files stivern in the
liatys though the files are mnot actually concatemnated.
The files im the lish can be rieces of omne lardge sro-
gramy or serarate subroutines. Whern a list of files is
sivern as the arsumenty the source avreas is left entirelw
froe Ffor obher use.  The files are srocessed bhroush 2
aracial disk buffer within the internal ares ocousied bw
DISKATE . (Ire Fart 11 we’ll discuse where this buffer
is.) The file list cam bhe siver Lo anw of the asssembler
commandses Ay Aly or A2, Yoi car also include im a2 file
list the swumbol @ in slace of 2 file name. When the
assembhler encounters this it will evecute a3 PAUSE com-
mancty and wou can use bthis rause to change diskebtes in
case a source srodgram ie boo lomg to it on one diske
atle. .

Until wou are used . to the assemblers BEFORE sivins
a commancd Lo dirnvoke the assembler wou should make sure
wou have takern care of the following roints?

1. Check to make sure & andg $ will bhe set srorerlus
- oeither from the terminals or rrefevably from
within the source code by ORG or AQRG and SORG.

D I this is not the first assembly during Lhe ruamy
wou will have Lo #ive a8 2 or 2@ commarnd Lo srevent
lahels from heing doubly defined,

3. Make sure there will he ernoudgh room in the memorw
for the sumbol table.

I+ wou are assembling From disk there is 8 simele

.».8 A o

ENTI
FSEUDD

ENDS
ASSEMBLY

o)
COMMAND

TNUDKES
BROTH
AGEF M-~

A2 PASHR

ONL.Y

NO ARG

LSES <F

ARG TS
LIST OF
FILES

HEF. RBY
BLANKSE

? a8
FTLE
NAME
CAUSES
FaUSE
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method for allocating memord. This method is used in T410
source erograms susslied with DISKATE and at first

sisght maw seem confusing, so we’ll look at it carefullw FUTS
Lo see why it works. When assembling bw divinsg 8 list ORJECT
af disk Filese there is rno need for 2 source area at COnE
"2l11l. Howevers wou will need? 1.  room for the sumbol JUST
tahles amnd 2. room for the obJect code. How oo wou BEYOND
alloeate bthis division? Orne method is to let the sssem—  <T>x
hler do it for wou bu dgiving the following sseudo-or in

WOLT SOUTCE Prosraml

SORG TT4H10

This statement saws Lo =ut Lthe obdect code 10 hwtes sash

the end of the sumbhol table. (The 10 bhwte cushion is

dust to slaw it safe.) Rube 36 wour Srodram s BReem-

nledy during Fass 1 the sizxe of the sumbhol table is

surarnded considerabhlvy.  How does this statemernt notl

result im having the sumbol tsahle clobber the besirrding

af the obdect code as more and move swmbhols are define

The sanswer comes From an underatanding of the seraration

of Ffurnction of the two rssses of Lhe sssemblers ALl

sumbols are defimed during Pass 1y bub no code is sdensre

ated and the storsge counter is not chandged.  The SORG B

statemnant DOES NOT TAKE EFFECT UNTIL FASS 2. Thus bw COMMAND

this time the swmbol table has heern comeletelw comeileds

s0 the obdect code can safelw be slaced Just bewornd dt. CalsES

TF wou use thie methody thoughe wou must save bLhe obdect ASSEM-

code on disk before dgoing on to sssemble something else. RLER TO

A subhsecuent zssemble defirnitely will cause the swmbol QuTT

tahle to bhedin overwriting bthe ares of obdect code for MAKTNG

the First assemblu. LISTINGS
There are a rumbher of commands which arve related to  DURING

Lhe srocess of asssembling. Normally the assembler will Fass 1

groduce 3 listing on wour terminal of the source and

obJdect codes during Pass 2. In mang casesy NOWBVEry wou

Wwill want to assemble a wrogram without sroducing the .

lTistinmgs. This is accomrlished using the O commands O COMMAND

For Quiet. The B commandy which takes mo argumerty will

cause the assembler to henceforth refrain from srocducing  CAUSES

a listing during Fass 2. Howevery during bobh rassess LISTINGS

it the asssemhler was divern a file list for dits ardgumenty TO

it will srinmt on the terminal the mame of the file RESUME

currently heing srocessed. Assembler error messases are

alwaws erinted oult redardless of amw Q command. The

assembler will also srirt the value of & in the current

haase on encountering 2 eseudo INTE or PROS. To cause

Lhe assembler Lo resume srinting listinsis, sive the J TAR

commandy J for Jsbhery also taking no ardumernt. COMMAND
Whern listings are erimted during Pass 2y the source

ecode is erinted with a *tabh" setting for? WITH NO

ARGUMENT

i)

I
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1 The label WILIL.
2. The orcode field FRINT
e The orervarnd Field CLRRENT
4, The comment field ’ SE M-
, ‘ ¢ TAR
Lime munbers will be srirmted at bLhe besginming of the SETTINGS
field for each source statemert. The normal tab
gsathings Tor these four fields srey rerectbivelwy 8 185 20 ARGUMENT
29, In additiony the entire source code field is offselt T8 LIST
with resrect to bthe left mardine to a2llow room for bLhe OF
whviect ecode. This offaset ds normally 21, These values NUMBE RS
s he ohangeod by giving bhe Tal command. IF Lhe TAR
commane s givern Wwith no argumernty bthe current hab WHITOH
e, will be srivbed on Lhe terminaly First the FTour REPLACE
aattings for the four Fields abover armd last the source 0.1
code offset,. To change bhe sebbingsy give the TAR SETTINGS
commarnc with arn arvdumert consisting of a list of mumbers ;
serarated by blarmksy the ovrder of the mumbers asain OMMITTED
being the four fields above arg lastle the offset. Note SETTING
that the tab stors for the four fields sre each WITH 9N
RESFECT TO THE MARGIN + THE SOURCE CODE OFFSET ard nob (.00
with resrect Lo the srevious tabh stow, Im the list of UL UE
numbers siver as ardument to a TAR commandy the five
rumhers need mot all bhe giver. Anw that asre omitted
will keesr their old value. v

In editing assenbler source srogramsy «€OU mayw want
to keer the source code in as comeressed 3 form as
rossitley o save storasie. (Note Lhat the Intel format
ie usually more Frugal with storadge than the Frocessor P
Techrology formalty since wou don’t meed Lo bhesin g Line COMMAND
which has mno label with 3 hlamk.) DISKATE rrovides an
aditing command which will srimt a8rn interval ir the same FRINTS
Pormat as that used bw the assemblery excert there is ng INTERUVAL
ohJect code sresents so that the tab stors are relative GIVEN A8
Lo the left hard mardgin rather than the source code ARGUMENT
affaet.s The lime rmumbers will also he srimted, This dis IN
the P ocommandy which takes as ardgument amw of the kinds ABSE M~
of intervals discussed above. The P command will format BLER
the srictout in whichever of the Intel or Processor FORMAT
Techrolosy formats is current. If Lthe source code
corntains INTE or PROS rseudosy these will NOT cause the
Foeommandg to ohandge formats. Thus the arvdgument of the P
command should not srecifw an interval that includes
code with hoth formats. The F commarnd WILL ressornd Lo
INTE or PFROS commands givern from the terminaly so if the
format is wrong ome of these commards can be used Lo
change it. .

The P command can also be used with ordimary Lext to
obtairn Line numbersy for referencing with arvdgumernts lLike
rnle but the limes will come out looking rather reculisre
simce thew will he formatted as if thew were assembler
source statements.
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There are several FERROR CODES that the assembler
will dgemnerate if it Firnds something wromg in wour source
code. If ar Ay Aly or A2 commangd results in assembler
arrorsy bLhe messadgel

ASSEMRLY FERRORST

will bhe srinted om the terminal whern execution of bLhe
command is Finishede amd iF the command was sart of a
Tarder commardd stringy such as a macro or mulbisle-
command commang Lines the commarnd string will abort in
the same waw as for anw other DISKATE evrovr. The
meariing of Lhe error codes is s Ffollows?

A Ardgument. Error. The orerand field is dinvalid for the
given orcode. This will also ocour at s sbtatement
Il after an IF sseudo of the Fform IF exerressions il
it the exerression refers Lo an undetined vavriasbhle.
The A code usually occours onls dn Pass 2 Lhousth an
imvalid EQU orerandy Tor dinstamcey will cause it to
aceur in Fase 1.

M Missing Label. on EQU statement occurs without a
label . Printed during bhobh passes.

o TNoubly Defined Label. A& label is dgivern where the
lahel is didertical to a8 swumbol alreaduy defined,
Failing to give a Z or 2@ command after a8 errevious
assembily will usually dernerate auilte 3 Ffew of bLhese.

L. Labhel Ervror. The first character in a label field is
not an urrer-case lebter of the alwhashebt. When this
occursy 3 NOPs will he denerated in rlace of the
statement. This error cam occur esreciallw in
Frocessor Techrnolosse format if there are exbrarneous
characters in the source code. )

0 Oecode Evror.  The orcode Field i not 8 srorer op-~
code or raseudo-or. 3 NOFgs will he dgenerated in elace
of the statemenrt.

To conclude this sectiony let’ s look alt 3 simele
exam=le of an assembler erogram which rerforms 8 usefal
funchtion. We‘ve already seen bLhat DISKATE sumbol tabhles
are ket in a format cormsisting ofd (1Y the characters
of the swumboly with the last character having the hish-
order it seltd Followed buy (2) a3 1é6~bhit rmumber giving
the value of the sumbold (3 with a3 0 a3t the end of Lthe
tahle. Tt would be useful Lo have 3 simpele srogram
whicoh will erint out a sumbol table. The ewxamele below
will #rint on the terminal the erntire current swunbol

7

ASSEMRBLY
ERRORS
TERMIN~
ATE A

COMMAND
STRING

ERROR

{

.

OnEs
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tabhle <Tr., Recause the srodgram uses DISKATE s own
imtermal srint voubinesy all of bthe usuasl convenltions
regarding the samic states current base eto. arrlw
srecisely s iFf this were & rnormal DISKATE commarnd.

Some comments abhout the srodgram. Firety it is
auite elementaryy cdoimg only bthe minimal irm the waw of
formatting the outrubty ared Lthe sumbol table is not
sorted, The sumbol is erinteds then Lwo sracesy bthen
the value of the swmbol in the current hase. You could
make it & bit more eledgant bhw having the swumbol srinted
out im a sgivern columm. There are three labels not
rfefined within the srodgram.  These are (QUTe which srints
one oharacter om the Ltevminals FHLEBy which srints on
the termimal in bthe currernt base the value in the HL
register rairy and SYMTR which is the sddress of the
eoidinter to the bhedirnming of the sumbol table., Where did
the addresses come Trom for these three labels? This
nuestion is discussed thoroughly dv Part T1e but Lo Jdums
the sum @ Little bity wour version of DISKATE is rrovi-
e with a8 file called ATETRL. This file is an abbrevi-
ated version of the sumbol table for an assemblw of
DISKATEy and 8 comelete list of all the swmbols dir it
ard their mearming camn bhe found dirm Part 11T. This table
srrovides the addresses for 2 romber of interrnal DISKATE
routines and redgisters. As mentioned sboveyr Lhe Lable
carn bhe made into the currernt sumbol table bw bLhe
commarncis ?

L ATETRL T
KEEF:=0

Then to zero 311 of the new sumbols defined during the
assembhly of this srogramy the commarnd Z:KEEF can be
givern. The addresses for OUT ard PHLSE have come from
this tebhle. Tt should be emrhatically emehasized that
i the listing helows these addresses refer Lo the
corvresronding locations ONLY IN THE VERSTON OF DISKATE
CURRENTLY REING USED RY THE AUTHOR OF THIS MANUAL. IN
YOUR VERSTON THEY WILL ALMOST CERTAINLY NOT RBE THOSE
SHOWN IN THE LISTING!! I no case should wou tabke
addresses for OQUT amd FHLSE by reading them off from Lhe
ohJect code of this listing, ALl of this is more Ffullw
discussed in Fart 11,

The srodgram is set Lo he executed from location
ZFEO0OM,.  Bw storimg the obdect code in a file called
FRNTSYMy the sumbol table cam bhe rrinted bw diving Lhe
NISKATE commard?

GO PENTSYM

which will load the obdect codes and thern sxecute bLhe
eeuivalent to the command X<R». The RET at the end of

-
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the srogram will return control to DISKATE. After the
assemblyy the ohdect code cam be stored bw the commandg?

S FRNTSYM FRNTSYM. . SYMEND

Notice that in this commarndy the Ffirst time FRNTSYM is
used it dis a8 file namer amd Lthe secord Ltime it is used
it dis 2 sumbol in the swmbol table. There is no
ambridguity heres bubt 0F wou Fimd it confusing wou can use
s different mname for the file cormtaining the srogram and
an assembler label for the srosgram itself.

Mere i the lisbinmdg of the erodramey ewachly ae gorn-
erated by the assembler. The source oode was assembled
divectly from the diask file PRNTSYMSe arnd the Lat sel-
tings were adiusted by changing bthe last setlingey d.e.
Lhe source code offsets bo 15,

A PRNTSYMS

- PRNT&SYMS

FRNTSYMS

TNTE

wWe 8 Wr «F T

7FO0 ORG 7F00H

7F00 2A SR 45 FRNTSYM?: LHLD SYMTR SET POTN

-
-t

SYMBEGING MOV AWM
ORrRA A
S SYMEND

7FO03 0 7F
7F04 K7
7FO%5 CA 38 7F

o s GO0 N DN LD GRS e

[
28 B

.
S

el et
H

708 7E b SYMLOOF: MOV AeM
7FQ9 47 146 MOV RyA
ZFOA Eé 80 17 ANT  80H
18
7FOn C2 17 7F 19 SNZ ENDSYM
7FOF 78 20 MOV AR
AR Cn 38 35 21 CALL QuT
7F13 23 22 INX M
7Fl14 £3 08 7F 23 JMP SYMLOOF
24

2

TF1L7 78 26 ENDSYM: MOV AR
7F18 k& 7F a7 ANT  7FH
7Fla Cno38 35 28 CaLl. ouT
7F1in 3E 20 29 MUL Ay
7F1F con 38 3% 30 call. OuUT
TF22 con 38 35 31 CaLl ouT

ORDER BRI

GET NEXT

RESTORE |

FRINT OU
FRINT OW
SPACE

AND ANOTI

Tr B> S WP E> BF BP Cr WS> WP E€F BE W WE W B> W WP W €F EF Q@ B> C>

FROGRAM TO FRINT
SYMROL. TARLE

TER

GET SYMROL
SET FLAGS
QUIT TIF O

GET SYMROL LETTER
SAVE COPY
CHECK HIGH

r

JUMF TF ON
RESTORE LETTER
PRINT LETTER
ITNCREMENT POINTER

LETTER

STRIF OFF RIT

T LETTER
T A

HE R
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INCREMENT FOINTER
LOW ORDER

SYMROL. VALUE
INCREMENT FOTNTER
HIGH ORIDER
INCREMENT FOINTER
SAVE FOTNTER

HL. CONTATINS
SYMROL VALUE
FRINT VALUE
CARRIAGE RETURN
FRINT CRyLF
RESTORE FOINTER
GET NEXT SYMROL

JF2G 23 32 INX - H
7F2é BE 33 MOV EsM

34
27 23 35 INX H
728 56 36 MOV Dy M
7F29 23 37 INX M
24 5 38 FUSH H
TFR2R ER 39 XCHG

40 :

oo ER2 34 41 CALL . PHLSER
AEOnN 432 MUT  Ael3
Coo38 3% 43 Call. OUT
7F34 k1 44 FOF H
7F35 C3 03 7F 45 JMP SYMBEGIN

464

47
738 Ce 48 GYMENDS RET

49

| W | E> EF Wr W> WP S

RETURN TO DISKATE

EF @3 e E> S er TP B> 6T

Notice that DNISKATE will denerate Line rumbers.
The reassomn for having lLine rumbers is to correlate with
the ervor messages. A lLinme rumber MUST NOT bedgin 8 lLine
in the original assembler source code. IF wou want to
use line rnumbers for wour own reference in the souree
codes anc the P command will not suffices the line mum-
hers must be rart of the comment field. The Format in
this examerley of coursey is Imtel. By waw of contrasty
here is how the original source code looks!

INTE

FROGRAM TO FPRINT
SYMROL. TARBLE

ey W er |> W»

-
St

R 7FO0H

<>

FRNTSYM:  LHLD SYMTR  §  SET POINTER
$

SYMBEGIN: MOV ayM 5 GET SYMROL
OrRA A §  SET FLAGS
CLJZ SYMEND 5 QUIT IF O
;-
SYMLOOFE: MOV aAeM 3 GET SYMRBOL LETTER
MOV Rea 5 SAVE COFY
ANI  80H 3 CHECK HIGH
§ ORDER RIT
CJUNZ ENDSYM § 0 JUMP TF ON
MOV AR RESTORE LETTER
call OuT FRINT LETTER
INX H 5 INCREMENT FOINTER

<y a>
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JMP SYMLOOF 3 GET NEXT LETTER

‘ar w»

ENNSYM: MOV AsR  §  RESTORE LETTER
ANT  7FH %  S8STRIF OFF RIT

Call. OUT 3  PRINT OUT LETTER

MVUI. A’ 4 5 PRINT OUT A

caLl. ouUT % SPACE

Call OUT 5 AND ANOTHER

INX H ¥ INCREMENT POINTER

MOV EsM 5 LOW ORDER

¢ BYMROL VALUE

INX H 5 INCREMENT FOINTER

MOV XieM 5 HIGH ORDER

INX H 3 INCREMENT FODINTER

FUSH H  §F  SAVE POINTER

XCHG 5 ML CONTAINS

§F SYMROL VALUE

CalLL FHLSE 5§  FRINT VALUE

MVUT A13 5 DARRIAGE RETURN
CCALL OUT 5 PRINT CRyLF

FOF W 5 RESTORE FOINTER

JMP SYMBEGIN G 50 GET NEXT SYMROL

<y ar

YMENDZ RET % RETURN TO DISKATE

o)
2

P

A2

Obwviouslwy the assembler listing is far more intel-
ligibler whereas the comrressed format of the original
source code saves on storase. The listing gernerated hw
the P command is identical to that dgiven bw the assem-
bhlevry excert that it includes mo obldect code. COf
course it can harren that a lime which is too long in
the assembler listing will mot be in the P command List-
ing.) One note. The srodgram assumes that the Frocessor
Tecthrnology format might be in force hefore it is sssem-
bledy so the INTE rseudo bedinms irn columm 2 to indicate
an emrty name field. IFf bLthe Irntel format is im FTorce
then the lack of & colon sutomaticslly indicates an
em~by namwe fField.

-
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L% Irvoking DISKATE

I this section we will discuss Lhe various waws of
irvoking DISKATEy dirmcluding the rower-ur srocedure. T
might seem like & dirtw Lrick to have st off the rmower-—
ur wrocedure until so late inmto the marnualy bul there is
sz good reasorn for ite.e Whern DISKATE drdtislizes it
issues internally commands that are edactlw like some
wort might give wsourself from the terminals so it is
imeovrtant to have an understanding of how thew work.
Fivelh a8 word atout how DISKATE is ordanired. DISKATE
actually consists of two serarate but Linked srodgrams?
ATE amg I0. ATE consists of everwthins bl Lhe /70
rovtinesy ang is comeletelw indererdent of arw ravbioy-
lar 170 or disk confidguration, 10 contains the 170
routinesy dincluding bhe disk driverse and sleo cormbains
a loader which loads ATE. To tring e DISKATE, &ll wou
do is dnstruct wour swstem to load arnd execute T0.  TFf
wour disk will allow arw srogram Lo he bhootstrarrads aa
does the Disk Jockewy wou will srobsblwy want it to boot-
strar 0. This is the waw NISKATE is rrovidecd, It wou
are using the North Star disk then DISKATE cam be
brougnt ue with the D08 command GO I0. There is one
very imrortant roint here if wou o to create amnother
ooy of DISKATE on another disk. 10 ASSUMES THAT ATE T8
THE SECOND ENTRY IN THE DIRECTORY. If wou use UISKATE
to create another corw of ditselfy wou must make sure
that this holds.

Whern 10 has loaded ATEy it will transfer control to
ite  Tmitialization ther takes wlace., This includes
executing the command string?

OyZeY

The last thing DISKATE does at rower-ur is Lo execute
the commarc ‘ : ‘

GO STARTUF

STARTUF as wrovided is an ordinary source file. To see
what it contains in wour versiory ture Qsl. STARTUFY " ..
The STARTUF file camn be used to initialize wour own
variahles which gou warnt Lo have a value everw time wou
use NISKATE. Howevery simce the GO command will either
b armd I 8 source file or L and X a non-source filey the
STARTUF file can also bhe a3 machine languase rrosram.

I'Ff wou coreate 3 new corw of DISKATEr wou misght haeeen
o fordget the STARTUF file. This dis mot servious.  In
Chhvis case DISBKATE will. dissue amn error messade that it
carn’t find STARTUFy arndg therm take commancds from Lhe
terminal as usual. You can edit STARTUF Jdust as wou

T

TO
FOWER LIF

LOAD &
EXECUTE
Ta

VERSTON
FROVINED
ROQT -~
STRAPS
0

ATE MUST
RE NI
ENTRY IN
NIREC
TORY

(N
FOWER-UF
COMMANI
GO
STARTUR
I8
EXECUTED

STARTLIF
FERFORMS
USER’ S

INTTIAL -~
TZATION

ENTRY
FOINT

TO
INITIAL~
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any other file.

Now surrose woul want to leave DISKATE for another
erodgramy such as a D08y which will bhe co-resident with
NISKATEy andg then return to NISKATE. UWhat entry roint
should wou use? There are two. If wou give an T
command for the disk cormtaining DISKATE» the address for
the file ATE will dgive wou the entrw roint which causes
initialization. You can .ume to this address from a
front ranely NOSy or 3 riece of software. To re-enter
NISKATE without full dimitializationy the entry roint
RENT as givern in ATETRL camn be used. To find out its
values mount the disk srovided arndg twure the commarnci

wourrl o

L. ATETRL. <TxyKEEF=0y PRENT

release 1.0 this erntry oint is 12 butes
bhewond the bhedinning of ATEy thoush this might change in
the future., Jumring to this entrw roint WILL initialize
the stacks but will not change the rointers to <8y «Fx
etes, In Fart IT we’ll discuss how a machine landuade
rrogram can call DISKATE as a subroutine and have
DISKATE return to it. If wou Jdume to RENT in such a
situationy the stack im the srodram from which wou Jdums
will be lost.

You might want to reload DISKATE from the disks in
case something serious has dgorne wrong. I0 will write at
memory location 3 a3 Jume to JT0. Since I0 hedgins with
the loader for ATEy wou can reload DISKATE by dumeing to
memory location 3y so0 long 3s the area of memorwd occou-
ried by I0 is intact. To do this from within DISKATE .
wou can give the command?

In DISKATE

X3

In,additimn o these entry rointsy NISKATE srovides
some recursive features wherehw it can be invoked from

withirn DNISKATE. These commands allow 3 macro to issue 3
eromety accert a8 DNISKATE commands and then resume. The

ardument a strind
evecutedy the string

takes as
this is

command COMy for commanrdy
ericlosed in hrackets, Whern
is erimted on the terminal as a3 eromety and then the
DISKATE sromet character will asrrear. You cam then ture
in one *command line"y which maw include 8 multi~line E
command. Whern the command has bheen executedy execution
of wour macro will resume. Here’s an examrle of how

this can be used. Surrose in loading files wou want to

have a8 waw to rrevent gourself From dgivimg am L command
without first having givern an 0 command. That waw wou
will avoid clobbering the wrong rart of the memorw. You
can do this by having the following macro tucked awaw in

an out of the waw wlace inm the memorw?

" o

1ZE 18
L.0An
ANDRESS
OF aTE

REENTRY
POINT
GTVEN RY
SYMROI.
RENT TN
ATETEIL.

TO PUTS
JUMF TO
LOATER
AT
MEMORY
LOCATTON
3

TO

REL.OAD
NISKATE
JUMP TO
3 IF 10
INTACT

COM
COMMAND

FRINTS
STRING
GIVEN AS
ARGUMENT
FOR A
FROMFT »
ACCEFTS
(INE
COMMAND
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O Ly COMETYRE LOAD COMMANIIDY "4,

The bhest waw to invoke the macro is to sel 8 variasble
eaual to the address of the macror then give the command
I variahle. Note that the macro can be loaded amd the
variable set to its location bw the STARTUF file. In
using this mebthod vou must be verw careful that the
macro DOES NOT RESIDE IN THE SOURCE AaREAy since the 0
commanc in bthe macro collarses the source ares. ‘

Usimsg bthe COM commarnd can be slidghbtly breickyy since
wondl can easily dget confused about whether wou avre tallk-
ing to the terminal at the "dground level® or via 3 COM
commanc. TF wou give am ESC to the command lime hedrs
tused in resronse ho a COM commarndsy DISKATE euvrects the
Lime to he retured. 0On receist of the lines whatever
rrocess contained the COM command comtimues.  Thus by
irng FESC to a command exereocted by the COM commandg DOES
NOT return wou to the dround level. It wou want to
raturn Lo the dgrournd level whern DISKATE ewrects a com-
marmd lime for a COM commandy wou carn give the commandg
RENTy for Reenter. This command serforms a Jums Lo the
NISKATE reentrw location. The stack will be reimitisl-
iwedy but a38ll of wour varishles will keewr their old
values.

Note that the COM commarnd will accest only a single
commardy arndgd thern returns to the srocess that invoked
ite There is a similar commands ATEy which whern execyy-
terd CALLS DISKATE RECURSIVELY. The ATE command allows
wor bo give DISKATE any number of commandsy erecisely as
it wou were talking Lo the "drournd level® DISKATE. An
arror will cause the error messadge to bhe wrinteds but
wou will NOT he returned to Lthe siroumd level, Insthead
wort Wwill still he within the dirnvolkation of DISKATE which
i 8 subrrocess of whatever srocess contained the ATE
command. Thern whern wou sive the BYE commarndy DNISKATE
returmns to the rrocess that invoked the ATE command. As
with COMy ATE takes ss ardgument 8 stbring enclosed in
Chirackets which it erints om the terminal as a sromet,
The ATE command can be used o coreate macros which hane
dle various Functioms automaticallyy bul where wou want
Lo leave some "holes” for doing work with am indefinite
rnumber of DISKATE commands wourself. Here’s am examsle
of how wou might use this. Corsider the Tollowins
maECros

Reed e "F 21+ ATECFOINTER I8 NOW AT END OF FILEI«S * ..

Sueroase wou bedin wour editing work by loading & file
arnc thern irnvolking this macros.  The macro will make
certain that wou start to work with the entry rointer at,
the erd of the file. DISKATE will issue the sromsle and
then wou can dive any number of editing commands. Theny

) e

RENT
COMMAND

JUMPS T
REENTRY
FOINT
(ROUND
LEVEL)
INITTAL -~
TZES
STACK
(INL.Y

ATE
COMMAND

FRINTS
AG
PROMPT
THE
STRING
FTVEN a8
ARGLIMENT »

ACCEFTS
ANY
NUMEER
OF
COMMANDIS

RETURNS
WHEN
GTVENS

RYE
COMMAND
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wou give the RYE command to resume with the macro. This
will automatically store the file on the disky restore
the entry rointer to Lthe end of the filer and Lhen issue
the sromet and wait for more commands.  As long 88 none
of the editing commands wou ture im resronse Lo the ATE
command changes the latest file references Lhis macro
will allow wou to do ang editing work wou wanty asred will
automatically handle storimg the file on the disk and
restoring bthe erntry =oirnter. IFf wrorerls writhterny such
macvros carn decrease the likelihood of catastroshic
errors significantly.

Ore Fimal woinmt. Althoush this dis discussed inm
detail irn Part 11y we must mote that DISKATE can be
called by obther machine lansuadse Frograms., I adaition
to the Jdume to 10 weitten a3t memorw location 3y &8 Jdums
is writtern at location O to a8 seecial DISKATE erntrw
woint called ATECOMS. This entrw roimt will cause
NISKATE +to be called as a subroutiney with the HL
regisher rair rointing Lo a2 string of DNISKATE commards.
This strimg will be executedy and Lher cormtrol will be
returned Lo the calling srogram. I bhis case if this
sthring does nolt cause DISKATE to leave the "dground
level"s then the RBYE command will cesuse comtrol to be
returned Lo the calling srogram. Note however that
involing bthe entry woint RENTy either bw a8 RENT commarnd
or by Jduneing o bthe emtry roirt RENTy will cause
reertry st the sround level and bthe return address Lo
NISATE s caller will be lost, I wou are at the gvound

level and there was no calling srosramy d.e, wou involked

NISKATE bw the usual rower-us srocedures thern Lhe RYE
commarnd will cause DISKATE TO RE RELOATIED FROM THE DISK.

.

RYE
COMMAND
AT
GROUND
LEVEL
RETURNS
TO
CHLLING
FROGRAM

TF THERE
TS NONE
CAUBES
NTSKATE
T RBE
REL.OADET
FROM
NTHK

RENT
LOSES
RETURN
ATINRESS
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Fart IT Installatiorn and Maintenance

ITT.1 Rrirmgindg ur DISKATE

of DISKATE surrlied with the sk
reacdy Lo run with 3 serial
Jockew sevrial 1/0 sort.
attach it to bthis serisl
rur at o oat 1200 haud,.  Then

The version
Jockeyw comtroller comes
mimal attached Lo the lishk
worl have 3 serial terminaly
sovt and set the terminal to
211 wou have Lo do is bootstrar the DISKATE diskebte srd
wol ahould be wus and ruanming. IF wou have 2 serial
terminal s want to rum it From armother 170 boavely
et thing Lo oo is bring ur DISKATE from the serisl
terminal om the Disk Jockws thern use DISKATE iteself to
customize wour 170 routines. I wour terminal harduwasre
i ot simely 2 serial terminaly ov Aif At i 8 seviasl
terminal bt worn’t rum a2t 1200 baudy thern wou will have
Lo make some minor ratohes. Before describing the ratoh-

tero
TF

the

of how NISKATE is brousght ure  As mentioned in Fart T
DISKATE comsists of two inderendernt but Limked modulesy
10 amd ATE. 10 comtains all of the 170 drivers drmolucd-
ing those for the dislk. It alaso comtainsg a8 loader which
looks irn the directorw for ATEy which IT ASSUMES TS THE
SECOND ENTRY IN THE DIRECTORYy and loads it. T0 writes
& WJdume Lo bthe bedginming of 10 at memorwy locastion 3. This
JdJume ds bhe only link ATE has to 10.  Thus ATE and TO can
be rositioned in the memorwe comeletelw dicdererdentiv,

The bedginming of I0 is a2 JUMF TARLE to all of the
170 drivers DNISKATE will meed. The imitial sower-uws
serocedure if wour terminzgl sustem is mot connected to
the Disk Jockw serial rsort is to bootstrar as if wouw
werey ard therm Lo watch into this Jdume tabhle. We’ll
discuss Lhe first mart of the Jdume table Firsty hecause
the firest rart deals with the termimal 170 amd the
secornd rart deals with the disk drivers, Here is
formst for the bedirming of 10t

the

Location Conternts
10

T0+3
1046
1049
T04+12

JME
JME
JMF
JMP
JHMF

L.oader

Character Oubreut Roubine
Character Ineat Routine

Terminal Irditialization

Farnic Detect Routine

Rout ime

I the standard version currently srovidedy 10 besins at

O0100H.

A Jdume to the loader bedins bthe Jums table., Thus
NISKATE can he reloaded at any time bw Jumsing to T0.

() fy e

RALIT
RATE FOR
SERTAL
TERMINAL
ON e .ls
I8 1200

NTSKATE
READY TO
RUN WITH
SERTAL
TERMINAL
CONNEC -
TED TO
Ita e

ATE MUST
RE. 2N

s IN
TLREC -
TORY

T
BEGTNS
WITH
SUMP
TARLE

187

SUME TO
L.OATIER »
THEN
TERMINAL
/0
DRIVERS
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The dHeneral srocedure for getting started with & termin-
2l either mot connmected to the Disk Jockew or a8 serial
terminagl such as a TTY that won’t run at 1200 haudg is

as follows?

1. Roobtstras in the diskette arnwwaw. The swustem will

rmot reswondy but that doesn’t matter.

2. Sbtor the machimey ard using a fromt sanel or mori-
tore install wour own 170 voutines im the comeuter’s
memorw,  The guidelimes that these routines must
aatisfwy are divern below. A safe slace to sut them
whern wou first brimg ue DISKATE i the 2548 hules
From 2900H to 29FFH. Once wou have DTSKATE roredng
wow can use it to incorsorate wour 170 routines
Wwithin IT0. If wour 1/0 routines won’t fit in 256

Chwtesy use bLhe tos of the memorwy available.

Agtain using a Fromt eanel or momitors chanste the
dumees i bhe Jums btable Lo Jume to wour T/0 roue
Lines, Be sure to remember that the addresses of
tLhe Jdumss must be stored with bthe low order bwle
firat, '

L
+

4, Cayse wour sushtem Lo begin execubing instractions atb
the heginming of I0. This should bhe O0100H
(00120001)y umless wour version of DISKATE comes
with & corrections sheet indicating a different
starting address. The module ATE will he reloaded
from the disks and at this soint 8 start-ur messase
ahould arrear oOn the screen ant thern the sromst

asumboly "%,

b1
+*

Onee DNISKATE is runmingy the source code for 10 s
contained in the disk file 8YSI0. This should be
resssenbled to contain wour own I/70 roubtiness @0
that thew will sutomastically be loaded when DISKATE
is hootstrarced, I wour I/70 routines are in PROM
or otherwise marmage to Findg their waw into the
memory without needing to be loasded withir 10y 10
ahould be reassembled so that bthe Jums table corn-
tainsg the rrorer Jdumes,.

The srocedure for cormecting a serial device that
war’t vun at 1200 haudsy such as a TTYy Lo the Disk
Jockew serial rorby is 8 serecisl case thal is somewhat
simeler, In this case the onlw thinmg that will have Lo
pe matcohed is the instruction which loads the baud rate
cornstarnt for the serizl 170 rort. Here is whal wou do?

1., DObtain bhe address of the termimal irmdtialization
routine from the JJume tahle. The low order bwte of

e §) "

NURTNG
FIRST
STARTLIF
T/0
ROUTINES
CAN GO
AT
2P00H . &
ROFFH

AFTER
FATCHTNG
JUMFP T
010O0H
UNLESS
OTHE R~
WISE
INDTCA~
TEX ON
CORREC
TION
SHEET

TO RUN
SERTAL
TERMINAL
FrROM
Tauds
FORT AT
NTHER
THAN
1200
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this address is at 10410 and the high order bute at
TO+LL .

2, Unless otherwise indicated in & corrections sheets
the firast buwte of the termimal dinitialization rou-
time will be 8 NOFy or 0. The mext insgtruction will
bl

e

MRHOM Lo ochal

LXT H+0410Q 041 041 000 21 21 00

This is Lhe irnstreoctiorn which losds the drmitiasl
areed constant for the sk Jockew serial sort,
Consult the Yiek Jockew marmusl Lo findg bhe sreed
cornstart Ffor the baud rate wou warhy Lhen satcoh it
i odin elace of the 041 000 octal or the 21 00 hew in
this dnstruction. Re sure to sateh onlue the address
rovrtion of the irnstruction and not bthe orcodey and
he asure to enter the sreed constant as a8 16 hit
addressy low ovder bute First.

Ze dums to the bestinrdng of T0. There is no need Lo
satoh anwbhing in the Jume table,

VISKATE wue for
warnt to do dis to customize wour T/70
should hasrern Lo want to vun From

roOrt at 1200 beud dindefinitelw.
We‘ve seerr that the module 10 bestins with a Jums tabley
armg that the four Jumrs after the First Jdume Lo bLhe
loader are for the terminmal 170 routimes. Here are the
guidelines wou will need for wour own termirmal routines.

WOl have the first btimee the
meyt bhing wou will
routinesy unless wou

the or-hoard serial

Omoe

1 ALL of the four termimal 170 routines will he sassed
a riamber i the A redgister which will serve as a NEVICE
NUMBER, Tritislly this device mumber is Oy and is
changed bw an I0 command. I wou don’t have multisrle
1/0 devices this feature camn be iddgnored. TFf wou have
both a video terminal Of some kirmd and & srintery for
suameley Lhwen wou could have the outrut routine check
the A redgister for Oy bramching to the srinter dyeiver if
the A register is rot 0. Note that the I0 commandg will
cause its ardument Lo be surslied to all the terminal
170 voutinmes im the A register. Thus wour character
ineut routine should aslwaws do Lo Lhe kewbhoardr unless
wou have more tharm one kewboard. You can have ur to 256
different devices - the maximam runber of codes that
can he contained in the & redgister, '

Qs The character outrut routine should erint on the
terminal the chavacter surelied in the B redgister. Re

€
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L.OAID

TN
TERMINAL
TNTITIAL -
TZATION

ROUTINE

ATTIRESS
OF THE

ROUT TNE
AT TOH10

NEVICE
NUMRER
IN

A
REGISTER

CHaR OUT
FRINTS
CHAR TN
B
REGTSTER



NISKATE User’s Manual

very careful not to make the mistake of srinting the
character in the A& redister - remember this is the
device rnumber.

3. The character ineut routine should veturn the insgt
character im the A redisters rerlacing Lthe device rum-
be'f‘o

4, The terminal imitialization roubtine is executed onlw
i resronse Lo the Y commarndg arnd at srower we. T wou
have multirle 170 devices wou mas want to initialize a1l
af them in resronse Lo ang call to the inditialization
routiner or wou maw want Lo dnmditislize only the device
whose rnumher dis im the accumulator. IFf wou have this
routing initialize only the device whose number is in
the accumulatorys then wou will have Lo remember Lo issus
a Y command bhefore using any devices other tham 0. The
10 commarnd will issue a3 carrisdge return ard lime feed to
the device diven as argument. Thus if wou initialize
omly the device whose number is in bthe A redgisltery the
fivet Lime wou dgive amn 10 command for & non-sero device
this carviage return and lime feed will be rasgsed Lo the
character out driver for a8 device which has not been
initialized, This will rot cause 3 rroblem if Lhe
driver for this device simely loses bthe carriadge return
ared line feedy but wou should be careful that it doesn’t
cause an error.  You maw Firnd it more cornvenient to
imnitialize all devices at ome time.

S  The ranic detect routine should insrect wour kew—
toard for whatever condition wou want to use Lo indicate
that a8 erocess should be interrurted. This can he &
sracial character having beern sresseds such as conbrol-
Cy or any kew having been rressed. The sanic routine
shiould return with the 2 flag om if it determines s
ranic story and with the Z flasg off otherwise. The
device numher is in the & register. If wou have a
rrinter arnd a8 video terminaly arnd the srinter is a TTY
or Necwriter or the like that has & keshoard of its own
i addition to the keuwhoard on wour video terminals wou
will have to decide whether to have the sarnic roubine
consult the kewboard for the device im the A registery
or alwaws consult wour terminal kewhoard., Note thaet the
rarnic detect routine could also consult a front ranel
sense switeh 4f wou have omney bul this dis usuallw less
convenient than insrecting the kewhoard.

The ramic detect routine MUST NOT WAIT for a kew-
hoard dirmesgty but should simely dinsrect to see if a sanic
is heing requested. For instarncey if wou have 3 seriasl
terminal beirmg run from an T/70 hoard with a UBRTy and
one rort serves 35 3 status rorty dssue an dinrut to the
status rort to see if irnrut dis readw. IFf not return to

1
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the calling srogvam with bthe 7 flag off. IFf the rrorer
status bhit indicsates there is arn dinrul eresenty take the
it dF wouw want tbo use it to determine whether or not
Lo irnterrurt the erocesssy bhut wour routine should not
Toor in case there dis ne dreul ereosent. 4

The wanic detect srovided im S8YS5T0 will reswornd Lo
ary kew heing rressedy if it can detect it., Recauses
there are biming comsiderations dirnvolved in sameling Lhe
ireut line with the "software USRTY on the Disk Jockews
ilt7s hest Lo recuest s ramdice stor bwe hitting the threak
kew o wour Lerminal 4F 4t has oner since this bramsmits
Nfa cormtiruously. ‘

b e T 21717 of the tevminal T/0 roubticmes bhe onls vesi-
shoar that need he rreserved is bLhe stack rsointer.

TF wou are using DISKATE with & Norbkh Shar Uialy
Lhe srotocol above is comratible with that for the Norhbh
Btar DOS T70 routinesy bhougsh less restrichive. (Yo
dorn’t have all of their recuirements Lo rreserve Lthe
conternts of redisters.)  Thus for North Star users Lhe
dumes dm the T0 Jume table can go directlw to bthe North
Star 170 vectors.

Whern sou g0 to reassemble T0 if this is necessaruy
wou can give an I ocommand to the DISKATE diskette Lo
Fired out where in the memorwy ATE arnd T0 will ¢go. The
memory address listed in the directorw srintout sives
the addressy and the sirze in blocks is also sgiven.  If
ATE follows 10 dimmedizstels in memorwey thern wou must e
sure that wour reassemblw of I0 will not resuld in &
module Lo big to fit. After an assemblw of I0y the
commana?

PIOENI-GYSIO

will tell wou how big T0 is. If the number of blocks
needed to contain it is more than the mumber listed im
wyour directory srintouty wou maw have Lo change Lhe AORE
statemernt irn SYSI0 and resssemble so that 10 soes some-
where else in memorw. This will mot affect ATE: since
ATE sicks ur the locstiorn of I0 by the Jdume al memorw
Slocation 3.

The I/70 swustem in DISKATE also allows wou to
customize the drivers Tor the disk., In most cases wou .
would rnot mneed Lo do thisy unless NISKATE were bheing
maed wilth some obther kind of hardwares bul wou misght
wart Lo consider this for certain srecial arelications.
Far imstancey iFf wou warded o include on diskettes
files which wou would rot want DISKATE to touch or even
kriow abouts this could. be schieved by rewriting the
DISKATE disk drivers to only hesin reading the disk al a2
rarticular block. Ore to dinterface DISKATE to someone

4
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else’s orerating sustemsy 2 single verw lardge file could
he created for each diskette within this orerating
swustemy and ther the DISKATE disk drivers could call
direct sccess reads and writes to this file throusgh the
orerating sustem. Soy the srotocol for the disk drivers
Wwill he dgiverny evern though in manw cases wou won’t need
Lo use it :

There is ome imrortant waw in which YOU MUST CUS-
TOMIZE THE QISK DRIVERS. The version susslied sssumes
that there sctuslly exists a disk drive for a8ll of the
possible disk drive designators. You should alter the
Jume table to indicate that a3 drive is not rresent din
wour syetems so that if wou try Lo access & File on a
roredistent drive an ervor will be returned,

The format for that sart of the Jums table Ffor the
diak drivers is? ‘ '

Location Cormtents

T0+1% MUT  Ce<code for drive AX ' MUST
JMF soeiver for drive AX SURBTYL -~
' TUTE 2
10420 MUT Teacode For drive R
JME <efriver for drive R ST
RET
TO425 MUT Cycode Ffor drive Gk
JMFP Sevriver for dreive OF OFOR THE
MU
T0O4+30 MUIT Cy<code for drive Ix JMF
JMF soiriver for drive D>
FOR EACH
TO4+3%5 MU Cyoode for drive Ex IRIVE
JME sefriver for drive EX : THAT
_ NOES NOT
10440 MUT GCysevode for drive Fx ' EXTST
JMF “oiriver for drive Fi

TO+AT0 MVI Cy<ecode for drive G
JMF “efriver for drive GX

T0+50 8TC
RET

The wair of instructioms STCy RET at T0450 is in
lieuw of a8 driver for drive He All of the disk drivers
returr with the carrwe flasg set in case of error, When
woil reassemble SYSIOr thery wou should substitute a 8TCy
RET for the MUTy JMP for each drive that does not esist
in wour swstem. This waw anw access Lo drives that
don’t exist will srorerly sigrnal an error. Re sure that
whern wou do thise the rmame fields are rreserved. T wou
are running DISKATE with onlwy North Star diskssy then the
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losder sart of S8YSI0 must also be chandged so that all of
the calls to DRIVEA ¢o to DRIVEE.
The srotocol for the disk drivers is as FOollows.

Whern the disk drivers are calledy the B reister combaing

a code giving bhe disk commancd. The codes arel

B=33  The disk should be initialired.s This is siven
whern 3 disk is Firel socessed after sower-uwy  an
#leo atter a disk ervor, IFf dinitialization is not
recuirecdy Lhis should simelw returm,

B=2: The size of the disk in hlocks is o be returr
in RBCe  For the sk Jockew this is 1000. {The
drivers surslied Ffor bLthe Disk Jockew leave bLhe
thootaetrar vrecord for controller routines
urntoucheds This record ds mot included im the 1000
thlockss ancd as FTar as DISKATE is concerned is not
pven there.) For the Norbth 8tar oisk this romber
is ZH0,  The mawvimum roamber of blocks DISKATE can
handle is diven by Lhe constant MAXREBE which is &a
swmbhnol dn ATETRL . (The use of ATETRL is oiscusasd
i bhe medt sechion.)  ITF this command returns
with & value larvdger btharm MAXESy a disk error will
reatlt.  Fach hlock is 286 bhwhes longe redardless
of how the controller srhwsically ordanizes
rPECOTG .,

Bzl A vread oreratiorn. A cortains the mumber of
bhlocksy OE comtainse Lhe beginming memorw adoressa
to which the irformation dis to be transfevveds and
M. contains the bedinrming oisk address in hlocks,
The directory occuries blocks 03, The drivers
suerlied For bLhe North Star Dhisk dinvoke only the
North Star 008 voutime DCOM amd rot DLOOK,

B3 A write oreration. The resisters Oy OF snc ML
follow Lthe same convention as FTor the read osera-
Lior. : .

For all disk commandses & returmn with the cavew flasg set
is bhe indicatiorn of a disk ervor.

TP wou should want to rewrite the disk drivers for
wour own arelicationsy 3811 DISKATE disk addressinsg ia
relative to wour drivers. Thus if gour drivers examine
only & cervtain rortion of the disks leaving the rest
hewornd. the reach of DISKATE, DISKATE s blaock n refers Lo
the n'th 256 bubte block within the area of disk wou’ve
set asside. The same would arrlae for drivers thal work
thvough an orerating swstem’s direct access file
routines. In most casesy howevere: wou Wwill srobable not

Hr

o L QDo
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need to touch the disk drivers themselvesy and the onlw
customizing reeded as far as the disk is concermed is to
maintain im the Jume tabhle bLhe erorer indication of

non-existent drives. ‘
Let’s 40 review now the ster-bu-shter srocedure for

getting DISKATE runming for the first Ltime.

1¢ Rootstrar in the DISKATE disketter with a8 serial
terminal at 1200 baud conmected to the Disk Jocockew
serial rort if this is rossible. If noty boolt anvwaw
amct wait for the disk to become auiet. Evern i wou
intend to rurn at 1200 haud Ffrom bthe servial rorly wou
should make a bhackur corwy of DISKATEs s0 wou will need
tor do some of the sters below. '

2o Pyt the reatohes in the Jume table for Jumrs to wour
70 routines if needed, IT wou want to run From the
serial rort a8t 8 slow sreecdy wateoh in the initisl baud
rate constant. The STCy RET for mor-existent drives
can &lso bhe ratched dirm if needed. \

3. If wou have reeded Lo make ratchesy Fforce the compu-
ter to Jdume back to bthe bedginmding of 0. DISKATE should
oW ressrornd.

4, single drive cdual drive

hureed H Mount a fresh diskette on
GO DSKINT ! drive R and twueel

Mournt a fresh diskette. GO DSKINT
DEKINT will ask which disk is to be dirdtislized,.

[
fe 0%

Remournt DISKATE diskettes towrred
fuwee

Lo TOTRL <T>yKEEP=0

L TOTRL. <TxyKEEP=0
60

Remourt rnew disketter tured

turel

8 TOIR SYSIO,. . TOEND
8 10 SYSIO..TOEND o

7

Remournt NISKATE diskettes
tumel

-—— - -

~103~
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LoOATETEL <T=yKEEF=0
8.

EARTA R

Remount, mew odisketto
RAYTT- B

T ATE ATEIR

BEGIN. JEND T ATETRL. ATETRL.IR

SiﬁTHTBL A I

")

o

Femourct DTHEKATE diskettes
T d

- m- - m- —-

L TOTRL TR KEEP=0
10 .

Remount new diskebtey husree s
twrel
T TOTRL TOTRLIR
ZKEEF
IR

—— - mm m- m- -

1.

]
t
Remourt, DISKATE diskettes |
bured H
: ]
1)
el STARTUF H
1324
!
Remournt mew diskettes H towree
tured !
! T STARTUF STARTUFIR
8 " 4, !

At this sodirt wour mew diskebte will have & corw of
the NISKATE swstem in which the satcohes to bthe 10 Jume
tabhle arnd/or rew Disk Jockew seriazl rort baud rate will
have beern installed. I wou need to reassemble 10 to
include wour own /70 routinesy combinuae on.  Be sure Lo
chandge bLhose entries in bhe Jume table for disk drivers
20 that there is & STCy RET for each nomedistent drives

13.

'
'
Mourt DISKATE diskettes : turel

] Qo
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turel
Ol SYSTO

[ ——

Osl. SYSIO

14, Edit SYSIO using the NISKATE editor commarnds to
ingtall wour I/70 routines im wlace of those there.
Change the AORG statement Lo relocate 10 in case wour
170 routines make I0 lardge enoush to conflict with the
srace ocouried hw ATE. ’

15, Tuewed 794

IF the assembly has errors go hack and correct with
the editor. '

16.

Remourt rmew disketbey turel
turel
S T0IE T74+10. .+ TOENI-8YSTO
S TOTRLIR ST

8 BYSIOR <F>

S I0 T +10. e <+IOENI-SYSTO
3 I0TRL =T
g 8YSIO «<F>

»

Note that this srocedure does mot mecessarily osll
for wou to transfer everw file to the mew disk.  The
reast are discretionary. It7s verwy imrortamty thoushy
that whernever wou reassemble 10 wou a3lso save the sumbol
table as the file T0TRL.

=1 Q%
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I1T.2  Fersomnaslizing DISKATE Settings

Whern DISKATE is brought usy manw DISKATE varishles
will already have been diven values. Becasuse hthese
values serve to allocaste bLhe memorws wou maw wish Lo
ochange bheir srowsar-ur sebbirngs. Trooworking with the
: amblere FTor instances memorw must be allocated for
Lhe source areasy the symbol tabley ard Lhe ares of
memory into which the obdect code is to bhe wlaced.

These mew reauire different asmounts of ares derencding on
e bure of Jdob.  For comsles srodgrams bhe sumbol tabhle
ares Wwill have Lo he cuite lardey revhars uswarcds of
geveral K. On the other handy whern editing souvee Files
where Lhere is no auestion of zssembluwy bhe onlw
recuiremnsnt For a sumnbol table die bto hold variables to
ey ysecd dre commands ared macrosy so bhat s swumbol table
of orly S512 hutes or eass maw suffice. DISKATE srovides
Lwe waws Lthat wour own choice of values al rower-ue Lime
car be estabhlishedy and bobth of them are both simele aod
swstematic.

44

to drnclude commands for bhem in the STARTUP file.
Suprnse wou want the memorw al sower-us Lo bhe allocated
ag follows?

F200MH . s A1FFH Sumbnl Tahle
4200H,  6FFFH Source Area
ZO0O0MH . + 7ZFFFH Obdect Code Ares

These sebtbtinds can be achieved by the Ffollowinmg com-
mareisd

TER200H s MIT
04200H
&7000H % &

Im ovder for these commands to be executed automaticsllu
at wower-ury all wou have to do dis make sure thew are
included in the STARTUF file., This file can also
include such commands as INTE or PROSy Q or Jy TARBy WIDy
angd so forth,. Since STARTUP e & source File it is easw
to change?! dust bure Oel STARTUF ardd bther edit it Lilke
any other source filey thern Lwee § ' <F> whern wou are
Firmishaed. Whern STARTUF is executed at sower-us bimes Gt
maw he anwwhere on the disk. The advantasge of concern-
treating wour wersonalization in the startur file is Lthat
it e masw Lo chandgeys and won can o dndtialize wour swustem
easily by buring Q060 STARTUR. RBecsus STARTUF will
most likely he a verw small files wou maw Fimd it corne
veriert o dinclude & cosw on each diskeble.

Irn some instances this maw be incorverdients or
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wor’t ever work at all., For dinstances if wou want 3
drive other thar A to be the default drive at rower ury
this canrnot be done with a8 CI commarnd in the STARTUF
filey since at rower-us DISKATE will get STARTUF from
the default drivey which unless wou chande it will be A,
The other method Tor rersonalizing values is to set them
however wou would likey and then save ATE an the disk
with these values having been established, UWhenever
do this YOU MUST MAKE CERTAIN ATE WILL RE THE SECOND
ENTRY IN THE DIRECTORY. Otherwise the losder in I0 will
Toad Lhe wrong file. If wou save & new corw of ATE. anw
commands wou have siven which change inbernal setbingsy
auch se 00y INTEy and the likey will result in DISKATE
meing brought ue at rower-ue i Jdust bthe state din which
it was savedy unless settings are chanded bw the STARTUF
file or the rower-ur imitial command string O0eZyY.  Thus
for imstances if wou move the source ares and Lhe sumbol
tabler thern save 3 new corw of ATEy afterwards at sower-
ur bhe source a2res ancd sembol table will bedin at the
same rlaces bthew did st the Lime ATE was savedy but the
sumbol table will cormtsin only the imitizl assembler
variahles and the source area will bhe smelty.

Tey ain im bthis erocess wou can use Lhe sumbols
contained in ATETRL. ATETREL dis a file on the DISKATE
diskette which dgives an abbrevisted version of the actu-
21 sumbhol table From an assembly of wour version of ATE.
For the module T0y of courses the entire source code is
giver. ATETEL imcludes & larde number of sddresses
which are imesortant for use in machine languadge »ro-
dgramsys which will he discussed in the next section. A
listimg of bthe meaming of the swymbols im ATETRL s siven
at the end of Fart IIT. In this sectiomn two sumbols
concerrn us rarticularliuwd  BEGIN amd END, The interval
REGIN., .ENDy where REGIN and END are sumbols from ATETRL s
ig the irmterval inm memorw occusied bu the code for the
module ATE. Thus Lo save a new corw of ATE, here is Lhe
erocedire?’ ' :

B0

LT x e KEEF=0 .

tabhley

This will
with KEEF at

ATETRL
the sumbol

1. Give the commard L
establish ATETRL as
the enc.

2 Charnge whatever to rereonalirze.

setbings wou want

3. Tive the commandg 8 ATE BEGIN..END

Rememhery againy that if bthe corw of ATE is heing ore-
ated orn a new diskebtey ATE must be the second directory
entry. Alsoy wou should he sure Lthatlt the rowsar-ue ver-
siorn of ATE wou creaste allocates enoush memorw in the
sumbol tahle to hold ATETRL. You carn find the siwe of
ATETRL, bw givimg arm T command for a diskebte cornbtaining

v
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it. ATETRL is not sarticularly larsgey go this should be
no rwrobtlems  Dordt make bthe mistakey Lhousthy of thinbkims
won don’t need anwy seace at all for bthe sumbol tabhle
evern 1T wou wart Lo rrerare a2 versiomn onlwy fovr editing
rrose bewt.

I wou warnt to make 3 corw of DISKATE an & new
ciishette with mew sebbingsy wou can Follow bhe same btuwee
of srocedure alreacdy givern Lo make a3 bhackur of DISKATE
whern wou firast get ur and vrunrmding. Rather than review-
ing 81l of the details of this srocedure adgainy there
are a FPew imnrortant soints to note.  The mindimum steps
meeced Lo oreate 2 new corw of DTSKATE sret

1+ The mew ciskette must be drnditialized,

Ao A ooy of IO mgst bhe saved aa bhe First enbtry in bhe
irectory, (This da mot necessary 17 wour aushem
Wwill he hoobtstrarred Ffrom a8 Norkth Shtar Diak ) '

e A corew of ATE must be saved as bhe second embrw im
the divrechorw,

4, A cory of STARTUP must be saved.

Whenever wou reassemble 10 wou should 2lso usdate TOTRI.
so bhat TOTRL is the swmbol table Tor an sssemble of Lhe
same cocde as 10, I this wawy T0 can be saved bw sole
tima bhe swmbol table to TOTRL armd bwwing?

8 T0 SYSI0. .. TOEND

Likewises ATE cam he saved by setting the sunbol table
o ATETRL armd tusmimeg?

[

5 REGTIN. .END

o] Qe
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TT.3 Interfacing DISKATE to Machine Languasge FPrograms

VISKATE wrovides mo less tham three different
methods for interfacing machine landguadge rrograms.  Thew
car either he called from DISKATEy or thew camn call
NISKATE and execute it ss a8 subroutime, We’ll discuss
these in order. The easiest method of invoking &
mechine langusdge rrodram s with the X commandy which
we‘ve aslready discussed.  Writing a erosivram Lo bhe
irvoked in this waw gives dreast flesdibilitwy since the
eragram need mot actually be resident in memorw at Lhe
time 4t dis invoked - it ocan Jdust as well bhe invoked bw
a G0 commarnd,. OF coursey when wou issue a G0 command to
a machine landguage srograme wou must be sure it will not
overlaw a rart of the memory needed for something else.
In this section we’ll describe bhow such a srodgvam can
have access Lo DISKATE information. :

There are 3 subroutines withinm DISKATE whose
ajdresses are diven in ATETRL that can be used in a
Lirmkadge srocedure wherebw the same kind of interval
arduments used bhw DISKATE commands can he rassed Lo a
machine lamguage rrosram. The structure of the srocess
is bhist  the machine languadge srodram calls & subrou-
bine within DISKATE to determine if am argument is
#resert. It so0v arnother subroutine can be called to
evaluate it. The easiest waw Lo link the source code of
worr machine landuase rsrosram Lo bthe addresses of bthese
subroutines within DISKATE s to set the sumbol table to
ATETEL before assembling wour srogram by the same sroce-
dure we saw in the last section. The routine to he
oalled to see if an argument is sresent is oalled VCHK.
It oreturms with the Z flag OFF 0f am arsument is sre-
senty otherwise the Z flag is one This allows writing a
rragram which takes serecial actiom in the default case
of no ardument . .

It an ardument is sresent wou can call the subroge-
tire called CUALS to evaluste it. It is dimeovrtarmt that
a# hlank serarate the ardgument arnd the address of the
subroutine in the case of arm X commarnds or the file rname
i Lhe case of a G0 commard, CUALS will returm with the
lower address of Lthe ardoment in My arnd the uerper
addvress irn DEy umless amn errvor occurs. In bhis coase
CUALE WILL NOT RETURN AT ALL bt will exit bw Jdumeing to
the same ervror exit used bw DISKATE commands which have
ar arror.  This exit roubtine is called WHAT and its
address is also given inm ATETBRL. You could tras 311
NISKATE errors by ratching at the location of WHATY
thoush this is mot recommended excert for exreriencerd
FLOSTENMETS . '

What if wou wernt to evaluste an ardument and have
control rassed back Lo wour machine language srogram in

v

R LA

CAalLl
VCHK

T SEE
TF ARG
FRESENT

Z FLAG
OFF- TF
THERE I8
AN ARG

GET alnR
(F VCHR
FROM
ATETRIL.

ALl
CUALS TO
EVALLUNTE
ARy - .
RETURNS
LOWER
ADDR IN
Hi.v

UFPFER TN
nE

SJUMFS TO
WHAT

IF ERROR

VAL LS
WTLL.
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case of an errvor? I bthis case wou can call VALUS din-
staard of CUALS. This routine works like CUALSe bul will
returr with the Z flag OFF 4if there is an error in
evalusting the argumernt. There is one dimrovtant other
differernce,  You must suwels o UALUS the addresses of
the inditisl reference intevrval woursel sy the lower
adrdress dm ML and bhe uresr addreess dn TE. Nobe bhaet
this can be used Lo have the machine langusdge srosram
determine the initizl reference interval and bthe sreu-
mereh wikhim it ow 2 Pram the herminal or 3 macro. You
ot need to suerle the dndtial referernce imterval 9fF
wog ean he cerhain theh an arvgomernt will mob combadin e
matening sumbolsey ol bhis ds riskwe since 4F bhe arge
mert corcbaired matohing sumnbols by mistake wou coulo sel
vrvimternded reasults.

Yoy oarn have multisle srsumentsy as long as thew
are serarated by bhlamks,  To evaluste further avsgumernts
JdJuast call CUALS or VALUS reweatedla.

Qureroae wou wanted a3 machine lansuage sroseam Lo
fallow the same erotocol ae DISKATE commarnds and ase bhe
last interval comeuated in case the ardument de missins,
How do wou obtain this dinterval®  Soch dinformation as
thig can bhe obtained bhae reading the conbents of the
relevant drntevmesl DTSKATE resisters. Adgadin Lhis dig done
b using sumbols Ffeom ATETRL Irm this sarvrticular examn-
wler the lower address of the last interval comeubted is
stared at the address deroted by the swmbol Fly ard the
usprar address at P2, T wou take a2 minute Lo skim
throush bhe listing of Lthe meaming of the sumbols in
ATETRL. at the end of Part T11e wou will see thalt wou
have comelete access to all of the irnformation avsilable
to DISKATE commands. The source area is bhe imterval
From the comntents of BOSAP to the contents of EOSAPy andg
the current File is the interval from the cortents of
BOFF Lo the corteots of EOFFy for dinstance. Yo will
meed such information Lo susely am dnditial reference
irmterval 9F wou call VaLUS. Nobte that reading bLhe
contents of dirntermal DISKATE locations in this waw Gieo@
asecond method of sassing information From DNISKATE Lo a
machine langussge subroutine. TF wou use this mebhod be
careful to svoid mistalking am address like RBOSAFs which
is bhe address WHERE THE LOWER ALDRESS of the souree
area I8 STOREDs for the conmternts of Lhe 1é6 bhit area
bedginning at this address. ‘

A secornd method of dinvoling a machine landguadge
srogram From DISKATE is bw using a srecisal feature which
we haven’t discussed hefore!  the USER COMMAND TARLE.

To execute & machine lansuade rwrosram bw Lhe method
abhove wouw have bto give a commarnd in the form X addry or
G0 filenamey ostionslls followed by an arvgument.  Buw
using the user command btable wou can invoke & commnandg
rrecisely as if it were s DISKATE commard.  When DIBRATE

5]

w4 Qo
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is sowered ury it comtains a table which it consults
whenever a command is given. The Tformat of this table
is identical to the format of the swmbol tables which
we’'ve already seemn. Howevers the sumbols in this table
are not labels or variablesy bhut are the names of
comnmancds created by the user. The "values® for these
aumbols are the addresses of the machine lansuade
rrograms which are Lo serform the given commands.
Whernever a command is dgivery NISKATE first scans bthis
uyaer command table to see if there is a command with
that mame. IFf sos it calls the rrodgram whose address
follows the swumbol for the command in the user command
tabhle. IF moty it scans bhe internal DISKATE commardd
table. Hernce 9F wou have amy user defimned commandsy
their names will have sriority over the DISKATE tugi Lb-—inm
commarnds.  For instances if wou had a8 user-defined
command called FRINTy the command PRINT would invoke
wour command instead of invoking bthe DISKATE P command
arnd assuming RINT is a3 variable name.

Wher the versiorn sueslied of DNISKATE is brought uss
a small amournt of srace within the code for the module
ATE dis allocated for a user commarndg tables and the user
command table will he in this srace unless wou make a
new cory of NISKATE with the user command table _
sonewhere else. O0Ff courser Lo start with there are no
user~defined commandsy so the imitial comternts of this
grace is a 0 indicating the end of the user command
tahle., This seace consists of the irnterval v
LSRET . s ROMENIy where USRCT arnd ROMEND are swmbols from
ATETRL. . Let’s see an examrle of how to creste 8 user
defined commanid, I Part T we dgave a functionasl bt
irneledant rrodram called PRNTSYM fo erint out the sumbol
tahle, Surrose we want to make this into a user defined
commandy which to ahbreviste we’ll call PSYM. Recsll
Lhat FRNTSYM was assembled to bhedin at 7F00Hs and that
to assemhle FRNTSYM srorerly we had to set the swmbol
table to ATETRL to set addresses for OQUTy PHLERy and
SYMTR, Let‘s surrose that we’'ve Just assembled PRNTSYM»
+that the source code for it dis the currernt filer and
that the sumbol table has not beern reroed. Let’s also
assume that there are rno user defined commands at this
roint. To create the user command tahles we can dive
the following commands:

N

ELORG USRCT
ASC FSYM™
W FRNTSYM
ng o

1

A

FORMAT

- Al

SYMREOL.
TARLE

SCANNED
BEFORE

TARLE OF
BUTLT~TN
COMMANDS

LTSTS
COMMANT!
NAME
THEN
AR OF
PROGRAM
O FER-
FORM ITy
0 AT THE
NI

SPALE
WITHIN
ATE FOR
IT AT
USRET o

ROMENT
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(Remember that PRNTSYM sets the assembler format Lo
Irtel.) This simele source srosiram will create a user
command table with only one ertryy FEYM. Now anw time
we want to erimt out the swumbol table we can give the
command FEYM as if it were a built—irn DISKATE commarnd.
Howevery Tor this Lo become rermanent Lhere are two
thirgs bthat must bhe dome immedistelw. Firebs we have Lo
aave 28 new corw of the module ATEy so that when DISKATE
is broudght ure the new user command table will bhe in
wlace. Since Lhe sumbols for ATETREL are alrescdy in bthe
sumbol tabley we can do bhis by mounting 8 diskebtte with
ATE as the secord directore eobrw s busdngl

B ATE BEGIN. END

Since the user command Ltable is located within the srace
for the module ATEs whern DISKATE dis brousht us From this
varasiony our gser command table will bhe there. The
aecord bthing that must bhe dome ds to dnclude the come
mariel s '

Lo PRNTSGYM

i bhe STARTURF file. For otherwise the code for bthe user
commeancg FEYM will moth he in the memory at rower-ures s
givinsg Lhe commarnd FPEYM would rrobabhly cause z orash.

In general there are three things Lo keer in ming
whar wou creste & now user defined ocommarad?

1. The code for the new rart of the user command Lable
miust be ADDED ON TO THE END of anw code bLhal wou alreacle
have for a user command tabley so thsat existing user
defimed commands are rot lost.  Thus wou should alwaws
koo on disk a corw of the File which assembles bthe user
commancd batle. :

2., After aassemhly of 3 new user commared Lable wouw have
oy resave ATE.

Z. You must make sure wou have srovided s waw al prower
e cbime For the obdect code for the routine which will
carry oul the user defined commard Lo he bhrousht into
the momory. The easiest waw i Lo dirnclude the srorer L
command ir bthe STARTUR file.

The Lhive method of interfacing 8 machine lansiuase
rrogran Lo DISKATE has a comeletelw differant structure.
Tt dis rosgible Ffor NDISKATE to srve as g subrroutine Lo
e called by & machine lansuage rrodgram.  The machine
languade srogram can rass 3 shving of commands for
NISKATE to executes and i Lhese commands incelude an ATE
commarndy Further commands csn be entered from the
terminal Just as if DISKATE were beinsg executed from Lhe

23
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sower-ur state. To use this method wou must NOT call
the entrye soint ATEy simce this will imitialize the
stack amd lose the return address. Rathery wou call &
asracial entry roint called ATECOMS. This entrw eoint
assumes that the HL redister eair comtains the bestinring
agridress of 2 string of DISKATE commands. Tt will
oxecte the strimgy ther return back Lto the calling
srogram. I the commandg strimg resulbts in am errory bthe
error messasge will be srirted on the termimal bhul cone
tyol will still return to the calling erodgram.  The one
thing wou must he careful of dis that the commasnd sbhrins
carnmot include 8 RENT commancds mor shoulo this bhe siven
From the kewhoard during an invokation of DISKATE called
ny s machine lansuasie programy since it will result in
Lhe reburn sddress bedimg lost. v

Ta make il easier to use this featurey when DTISKATE
ia wowered ur o a Jdume Lo ATECOMS is writtern at memors
locabion 0.  Thus DISKATE cam be called bw & machine
lansuade srogram by the following rrocecdure?

1. Load HL with the address of 2 shring of DISKATE
commands ending with a8 0, The strimg can dnclude sever-
al commared Limes.

2, Fuecute the dnstruction RET 0., NISKATE will be
called arnd will execute Lthe command shrinsg. Note that
it will he using the stack of the machine lansuase
erogram bthat called it. 100 bules of stack shouwld be
sufficient for most arelications.

Js  When corntrol is sassed back to the machine languase
srogramy the carrw Flag will have bheern set 4T an error
has ocourredy a0 Your srogram can checlk for this oase.

Recause of the Jums to ATECOMS at memorw location Oy the
RET O will automaticallw cause 3 osll to be vectored Lo
ATECOMS .

Ore waw Tor wour machine lansuatse srogram Lo P38
irnfPormation Lo DISKATE wsimg this method is Lo sel the
value of irternal NISKATE variabhlegs. For instances sue-
woae wou want to dgenerate s source File using a8 machine
languade srodgram and then orervate orn it with DISKATE
commards. The contents of BOFF amd EQFF can be set Lo
waint to the beginming and ending of the filey with the
cormternts of ROSAF arnd EOSAF heing set to woint Lo & O st
the hedinning and a8 0 at the end of the Tile. Thern when
worl call NISKATE the current File will bhe the file
garnerated by wour machine langusdge rrogram.

Information can he sassed Ffrom DISKATE to 2 machine
lLanguasge rrodgram with this mebthod using a8 srecial com-
mared which we havern’t seen bhefore. The UV commands U for
eValuatey will sut the lower address of the ardgument in

1

Vin:

ENTRY
CFPOINT

ATECOMS

EXECUTES
COMMAND
STRING
WHOSE
ATNRESS
TG IN

HL.

JUME T
ATECOMS
WRITTTEN
AT -
MEMORY
LOCATTON
0 ~- AN
BE TN~
VORETT RY
R&T 0O

RETLIRNG

CWITH

CARRY
SET IF

CERROR

(V2
COMMAND
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HL. arnd the usrer addvess im DE. This command will not FUTS
aehieve anwbthing if givern From within DISKATE itself. LOWER
aimee the information irm ML ard DE will bhe overwritten AN OF
b st et internal voutines. Howevery @f the V com- ARG IN
marnd is the last commarnd in s sbtring of commarnds execu- . v
e bw ATECOMSy om returming Lo the caller HL andg DE UFPER TN
will have the addresses of bthe ardgument. For instances NE
gurerose wou wanted the value of the DISKATE variabhle X.
The machine languade source statements? ‘ ONLY OF
HSE TN
LXT He COMMAND COMMANTD
8T 0 STRING
LAREL s o s s T R®E
' ’ FXECLTED
N , : Ry
ATECOMS

COMMAND ABC UX
e 0

ase rart of & machine languadge svrodram would cause bthe
value of X to be in both HL and DE after the return Lo
the statement LABEL.

The commarcds im & commarndg sbring executed bhw
ATECOMS can cerbainlsg include oislk commands.  You oan
aver use this method to link to the value of swumbols in
ATETRL, during the execution of & maschine larmdguase ero-
grame rather btham during assembluay bw having & command
shring include L ATETRL e K )y or the likes arnd

=T
thern & V commard For a sumbol dim ATETEL.  With bthis

Flesibilitwy vivrtuslly any ture of interface needed

hetweer DISKATE amd & machine lansuade srosgram can bhe

constructed, .

I 2 machine langusse erodgran needs access to the CORY OF
irformation in the directory redgarding a diskh Filey it DITRE G
carn he obtained hw comsulting bthe NISKATE disk buffer. TORY
This buffer hedginsg alt the address DISKRUFe where DISKRUF  LEFT AT
is adgain a swmbol from ATETRL. &Fter an T commandy & 187 1024
cory of the entire directorwy will occouss 1024 bhutes BYTES OF
bedginming with DISKRUF, (DISKATE cormsults bhe disk- DISKERUF
resident cosw of the divectory Por arnw disk commands - AFTER T
this corw of bthe directorwy is left in memorw onlw for COMMAND
wse by user erograns.) A machine languadge profseam osn
consult the directory by statemernts such asl

LXT  HeDIRCOM
R8T O :

+

DITRCOM ASCE LEATETRLACT Sy
AR KEEP=Qs T
ASC  VOTSKRBUF
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IR 0

Uroar returning Lo the machine language srogram afler Lhe
RET Oy Hi. will woint Lo a8 corwy of the directorwy. The
rrogram can rage through it erntrye by entruy testing the
FTirat 8 buhbes of each 16 huwte entbre for bthe desived file
mamey ther reasding From memorw the desired information.

Note that wou cam also cornsult bhe direchtorw
cdirectly from DISKATE. For dinstancey Lo dgelt a8 core cume
of the divectory bure! ‘

ST

I
FNTERKBUF . » <4+1023

o] 4
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Faet 11T Suetem Referermnce Summanrw
Seacial dimeuat charascters?

FSC causes currernt limne Lo be dirmgnoredy N echoed. ESC causes
eacare FTrom bhe sanic state.

BACKSFACE causes Just-tured charaoter Lo bhe ddgnored. Rackasacos
srpacey hackasrzee Qs eohoed,

S i bhe marmic shtate causes one character to be wrinted amed bhe
wariie state remsinsg irn effect.

Famic State?l

B ranic detect routine whose ie siver: bw bhe Jume at T0+12
is called reviodicallwy drncluding srior Lo the ouwbegt, of each
charactery to determine if & rrocess is Lo bhe imtercusted,. The
routine erovided will cause a erocess to be interrvusted if anu kew
ie rreseseds srovided it can bhe detected. The Rreak kew dives the
most eassily detected sigrnal.s & usevr-errovided ranic detect estab-
Lishes its own conditions for determining when a8 wrocess is Lo bhe
interrurteds IF Lhe srocess is Lo be intervustedy bLhe wanic shate
ie erntered,. The ramic state ie also entered whern a8 FAUSE commarnd
is executed or @ bis encountered as the Ffile name in a file name
Liat fmv assembrler commardes.

Wher the ramic state i enmtereds bLhe swetem will wait Ffor an
ireuts  IF this drneut is Lhe character Sy Lhe srocess continues
bt the eardic sbtate is automaticallw still im effect the newxt time
tive ranic detect routine is Lo be comsulted. Thus 8 will sllow
arne character to he outeal durimg listings. IFf the chavacter
iment dis ESCy the srocess is aborted. IF the character dis snw-
thing obther tham & or ESC the rrocess resumes with the ranic state
ro londger in effect.

Commang Format?

Blarnks allowed amnuvwhere EXCEPT WITHIN AN ARGUMENT. & blank is
marndatory to serarate mulbirle ardguments of one command. Multisle
commands serarated bw commas maw he givern on a8 single Lime.
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Number Swumbola?

A simele rumber dis divern bw a sbring of didgits or hexadecimal
higits hedirming with a decimal digity ereceded by & minus sidn
for nedgative numbersy angd suffided immediatelw bwl

me suffias decimal
i octal
2] C hewadecimal

A& mumber carn bhe divern in o bhe FORM atty where a and b oare
simele rumbers,.  alth denotes + tre Numbers denote 1é bit
values, Nedative numbers are rervesented in two’s comslelement
form a8 sidgned 18 bit intedgers. Addresses are 16 hilt norn-nesdgative
inteders, When a nedative mumber is trested as an sddress bLhe
sisrn it will bhe treated as & odigit bhit. -

Uariables?

A variable name maw bhe anw lensthy must cortsin omly ueesr case
letters amd digdits ard must begin with & digit. Variashles denote
1& hit values.

Arithmetic Orerations?

The arithmetic orerations +y ~v Xy /7 are revrformed left Lo risght
with the ssme sriorvitw,. X is modulo A5%346y ard / dgives only Lhe
auotient discarding the remainder.

Arithmetic Exerressions?

Variatbles and numbers may combimed imto arm arithmetic exrression
the arithmeltic orervations. Parentheses are not allowed.

Irntervals?

»

A drmterval dis a3 rair of addressesy with the FPirst sdodress <= Lhe
second address. Tt srecifies the imterval inm the comruter’s
memory Ffrom the lower address to the urrer adodress dinclusive. A
single rnumber is identified with am intervsl whose lower andgd usser
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acdviresses are eausl.

Imitial Referermce Intervall

The imitial reference irbterval is determined bl
1. The commarncdy andg .
2 The ardumert of the last REF command @Ff one hse beern sgiven.

The imditial reference irnterval Ffor Ty Gy and F commands dis bhe
aource ares.  For all others the imitisl reforence intervsl is
Lhe current file if no REF commarng was dgiven or the ardumernt. of
the last REF command was empbuyd obherwise the imitial referernce
intervel is bthe ardgument of the last REF commarnagd givern as apel
to the current file. :

Matehing ITrterval Sumbols?

Ctext]l matohes the first occourvence of text within bhe dirnditial
reference irnterval. tewlh maw contain amw ASCTT characters
ineluding nom-erinting control characlters.

foeeuence of rnumbers serarated by hlankad

matohes the first occurrence in the inditial refererce

interval of bthe seauence of butes whose codes in the

current base are given bw the rnumbers. The rumbers
2% and should NOT have a Q@ or H

must he rositives <m 2
hase suffix,.

matohes the Ffirst carriasdge return i the irdtiasl refererce
irnterval

@ matohes the firet character in the initisl reference
interval

N matohes anwbhing in the initiazl reference inmterval. CArw
mumbher of consecutive dols can he used.)

Noare-Matoetiing ITrnterval Sumbols

g an arithmetic eurression sereacifies Lhe asdodress sivern bhw
the value of the exeression. Expressions are trested as
rnorn-nedgative 146 bhit numbers.
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Assidrned 8 value when the comelete ardument is evalusted

4

Imterval
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dernotes the current file. See helow under Memorw Files.

dernotes Lhe source ares. See helow under Memorw Files.,

denotes the swmbol table. See bhelow under Sumbol Table.

dernotes the last record read From disk. See helow umder
Niak File Reference Swmbols.

cenotes the address mnext after bthe end of bhe source area

.

dernotes the sddress next after Lhe emnd of Lthe swumbol table
rermotes the address
acter whose address i
characher, The value of is diven bw the 146 hit number
stored at CHPFTR where CHPFTR i & swmbol from ATETRL .

giver bw Lthe embrae rointer. The ohare
5 bhwe value of 7 da called the hardgetl

Y

dernontes the lower address of the last imterval comeubed.
This is assidgred a value ss soorn bhe lower adodress ise
determinedy even it the urrer address has not wel heen
cletormined. The value of < dis givern bw the 146 bt rumber
stored at Pl where PL is a sumbol From ATETRL .

denotes the urrer address of the last irmterval comsubedd.

or | ig encountered. The value of = dis sgiver by a 16 bhitl
mumber stored at P2 where F2 is a3 swumbol fFrom ATETRL .

denotes Lhe address of bhe last ervor in 8 macro or com-
marnd liney or Lhe soirnt at which rrimtout from a " commard
was aborted via ranic detect. The value of ? is the 16
it number stored at ERSAV where ERSAV ig 3 sumbol from
ATETRL. .

dernotes the asesembler srogram counter, The value of & is
the 16 it ruamber stored at ASPFCy a8 swumbol from ATETRL.

dernotes Lhe asssembler storade cournter. The value of $ s
the 16 bit rmumber stored at STOTRy s swumbol from ATETRL .

where <edrr jis g numerical ederessioney dernotes bLhe exe th
Lime irm the current file. exr is dinberereted s8¢ & rositive
16 it rumbery amd 0f this s lardger bLharm the mumber of
Limes im bthe file <ewr>! derotes the O at the emnd of Lhe
file. Powithout <exerr amd O are the same as 11,

Arsumercts
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An Irterval Argumernt maw be srecified bw a Matohing Interval Swum-
holy a Non-Matohing Interval Swmboly or an exerression in which
irmterval swumbols are combined bwl

ITrmterval Oreratiorns:

Concaternationt Dernoted bw one dnterval swumbol immedistelw

‘ Followed bw arnother. Neither interval swumbols masw combtain
ary mone-ematohing dntevrval sumbols.  The dintervael denobed ’
is bhe irnterval matoning bhe concatemastion of the rsabtltevrns
aracified bhw the two imnterval sumbole.

Avithmetic Orervationst The sumbol <T1xCoe>dT2% where <T1x andg

‘ SI2 arve interval swumbols amd <orx de am arithmetic orevra-
tionm has lower address = Jlower address of Tlix<osslower
Caddress of 12xy urrer address = Jurrer address of
Tl esiomesal ‘

lower address of 12,

% The swumhol <Ix% where <> dis amn interval swumbol exrands
the wurrer ard of Lhe interval Lo an entire line

Oocurrencingd  The swumbol e »owhere <exer dis an asrittmetic
egurression and SIx ds an dnterval swumbol containing no
nor-matehing sunbols denotes the exs’th occurrernce of
the rattern giver bw <Ix, <ouer dia irterereted as 3
aigned 1% bit mnumbers I the value of <ewxr> i Pesgsativer
Seupllr dernotes the ARS(exe) 7L occurrence of the
eattern sivern by I courting bhackwards Ffrom bthe ernd of
the inmitial reference interval.

. Any rumber of consecutive dots cam be used.  SLLx,Tdx
dernotes Lhe irnterval From the bedimming of 11 to the ernd
of T2. Tf <I2% contains only matohing sumbolsy thew
matoeh the first. occourrence of the rattern given which
oceurs AFTER Tl.  If the ernd of I2 is lower tham T1 an
evror and a matohing Failure will occoury ever if <T1F and
SI2% comtaimn mo matohing swmbols.

ST TR causes the imitisal referernce interval for all
matohing swnbols im SI2x Lo be Lhe interval denoted bw
STy and as soorm a8 |ods encountered > ode dgivern bLhe value
of the urrer address of T1. ’

Order of Priovity of Interval Orerations?

1 Corncaternation . Highest
Y Arittmetice Xy occurrerncins .
3 .
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4 ! Lowest

Netfault Interval Ardgumerct?

For anw command excert disk commands which take an Interval Arsuy-
ment where no ardgument ie giveny the avdgument wsed will he Lhe
last dimterval comsuted, :

Disk File Reference Suembholae?l

Wisk Drive Designator?

: a letter & hthroudgh H. A through 1 denote Ddisl Jockew
Nrives 1 throusgh 4y E Lhrough 0 dernote North Stsr Urives |
thvoudgh 3. M dis cuvrrentls unused,

Misk File Names?
Arw seauence of ue o 8 ASCTIT characters whose valus dis
greater tham hew 20 (a8 bhlamk) excert ford

1 + ¥
2. H
3. 0B za the first character of Lhe file name
4, " ag the first character of the file name

orbionally Ffollowed immediately (no irterverning blaml) bu
3 bhen a Dhsk lrive Desidmator, I mo Nisk Drive Dogie-
mator is rresent it is assumed the file resides on bthe
Current Drive.

Tm wlace of a8 Ffile namey the sumbol ' dernotes Lhe most
recerntly referenced File., It & File mname is sreefixed
immediately (no intervening blank) bw the character @y
# disk command refevencing this file will firet execute
a PALUSE commarnd snod then execute Lhe disk commarnd,

SR> denotes the imterval in the memorw ocouried by the
most recently read record from Lhe disk. The lower
address of SR> dis dgivern hw the 146 hit value stored atl
RECAT armdg the urrer address bw bhe 16 hit value Lorend sl
RECNIy where RECAD armd RECND are swmbols from ATETRL.

iy

Memorwy Filess
Files im the memory are located within am area called
asource areay dernoted by <8x,  The lower address of K
givern bhw the 16 hit value stored at RBOSAF amd the uprer

the

L4
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address by the 146 bit value stored at EQSAPy where RBOSAF
and EOSAF are sumbols from ATETRL. §$7 deorntes bLthe same
value as 1 + the conternts of EOSAF. Easch file is a
seauence of butes bhounded bhw 07s.  One such fFile is the
current filey dernoted bw <F>.  The lower address of <F>
ie givern by the 16 bit value stored at RBOFP and the wuerer
address bw the 14 it value stored at EOFFy where ROFF andg
EQFF are swmbols From ATETRL. <=F> does not include its
bournding 07a. <8 dmcludes the O dgiving the lower bound
of the lowest File and the O siving the upser bound of the
highest file.

BSumhol Tabhle? R
The swmbol table is demoted by T The lower address of
STx de dgivern bw the 16 bhit value stored at SYMTRy and the
urrer addvess by the 146 bit value stored at TARAy whete
SYMTR and TARA are swmbols From ATETREL. Each enbtrw irn the
aumihrol table consists of the characters of the swumbol wilh
the last character having ite hidgh order bit selty followed
tw the 16 bit value of the swmbol. & 0 occurs at the end
of the table. The swmbol tabhle includes bobth variables
and assembler labels. When a value is sssidned to a8
sumboly the sumbol table is searched urtil the termimal O
redardless of the value of TABRAy amd if Lhe swumbol is
undefined it ds added to the ernd of the table arnd TARA
urdated, T denotes the same value as 1 4+ the comtents of
TARA. (Orn rower-ure and after the 2 command the sumbol Lahle
corntaing values for the followimg sumbols used bhw the
assembhler?

e By G Ny Ev Hy Ly Me SFy FSUW

Commarad Summars?

*aInterval Argument (*Quote interval ™)
Frimts om the bterminal the characters cormtained inm the
imterval dgiven as ardgumenty with & lire feed issued
automaticallw at each carviage reburr.

2 o ardgument) ("Quote orne lime")
Frimts on the terminal the lime cormtairming Lhe tardget

charactery with the character 7 immediately srecedinsg
the tardget character. :

E <Ermtrye Arsument wheres ("Ernter®)
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ar Erhre Avdumenrt s a8 secuence of Matcohing Sumbols of
the form Dtext] or dseauernce of roamberst or . as defined
abhove. I this case text msw externd across ang number
of lirnes. .

It the erntry rointer ds within the source aresy Lhe chape
achers denoted bw bthe argument are inserted into the cur-
ront File betweer the targel character ard bthe svececins
charactery exrarnding bolbth the current file and the souroe
avread obtherwise thew overwrite those characters dn bhe
memavy hesginming with the tarset oharacoter. In sither
case Lhe Lardel character after bthe commarnd is bthe charao-
ter after Lthe material erterved bhw the E command.

K <Irmterval Ardumernts ("Ki11™)

Killes the imterval siver as ardument. It the interval is
within the source sreay the irnterval is deleted from the
file in which it occours and moved to Lthe ares of memorw
immediately following the source ares bw an internal M
commard. The deleted text is not surrounded bw 07w, .
Tomediatelw after & K commarnd the Default Irnterval Arshg-
mernt will be the interval occousied bw bthe deleted text
outside the source area. The tardget oharacter will he the
First character in the source file after the materizal that
was rfeleoted,

If the inmterval is not within the source aresy the imtep-
val is zeroed and the bardet character becomes the first
character in the interval.

M <Inmterval Ardgument: - ("Move")

Moves the interval givern as ardgument to the adodress siven
v bhe entre rointer. IF the entre wointer dis within the
soures areasys bhen the interval is inserted imto the file
contairning Lthe entry sointer between the bardgelt charvasclter
ardg the sreceding character. QQtherwise the charscters of
the interval are coried Lo overwrite the area of memorw
pedginning with the tardet character, The tardgelt oharacher
becomes the character after the new location of the last
character moved, Intermal rointers to the followinsg sre
urdated bw bthe M commarncs

8y SFEe SRre STy 87 T7e <y vy (ang hernce the defasull
interval arsgument)s User Commard Tahler Macro Commarnd
Interrretation Foirntersy Return Sdressesys Rereat Addresses.
A rointer dis urdsted @f Lhe address it dives is within the
interval sivern bw the ardgument hefore bthe move Lakes
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slace. There is a rointer for both the lower arvd urrer
address for each of <8y “<Fxe <R»y ard <Txe and if onlw
one such ointer lies within the arstument bhecause the
ardument overlarsy onlw the one rointer Wwill bhe urdated.
This may Cause an errorneous value.

SImterval Arvsguments ("selt Erbtry Pointer®)

The erbry rointer dis set Lo bthe lower address of bthe
argument .

o <Interval Argduments ("Cmpw")

The characters of the interval are coried Lo the ares of
memory bedinning with the tardgelt character. No sointers
are urdated and the actiom of Lthe commarndg is mot affectd
tw whether bthe enbry sointer dis within Lhe source asres,

B <Avithemebtic Exerression: {"Rase")

The low order bwte of the value of bLhe ederession bhecomes
the current bhase. Tt maw be armg mumber * 4, For bases
10 ABCTT characters in order bedgimming with 6 are used
for digita. Numbers ave rsrinted im selit form for sll
bases other than 16.

# CInterval Avsumert: ("Quote mumbers (core dums) ")

The rumerical value dim the current base for the butes of
the inmterval are erinted orn the tevminaly with the address
of the first bute of & lime rrinted at the left of the
lime.

ZInterval Arsument: ("Where?")

2

Frimts on the termimal im the curvent base the urser and
lower address of the interval givern as ardgumernt.

P Frimts om the terminal the file mame imncluding disk drive
HBesidnator for the most recently referenced file.

N (rno argument) ("New file")

Creates a rnew emrby source file at the ernd of bthe source
ares and makes it current. The targel character becomes
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the 0 at the end of this File.

REF C<Interval Ardgument sbrimg ue Lo 24 charscters>]

("Reference inmterval ™)

The string im brackets is saved inm 8 srecial localiorn.
For 3811 subsecuent commands which take <F> as the imitial
reference interval the Irnterval Argumernt givern hw this
astring is evaluasted and hecomes the initial reference
interval. Commards talking 8> as the imitial referemnce
irnterval are unaffected,

Niscontinue use of the REF feature.
REF {(rmo ardgument,)

Frimt orn the terminal the last shbrindg saverd as the ardgo-
mernt FTor & REF command.

NEF L<command string ur Lo 24 charascters>] ("Tefault commandg®)

The string in brackets is saved in a seecial location.
Subseauently whenever a command is ewrected ard a8 carriasde
return only is tueed with an enety command liney the
atring saved will be executed as a defaull commard.

DEF L1
Niscortirnue use of thé NEF feature

DEF (no arsgument)

FPrirmt on the termimal the last strimg saved as the arsu-
ment for a DEF command.

FoSInterval Ardgumernt: ("File®")

Fatablishes as the currernt file the file comtaiming Lhe
lower address of the interval dgivern ss ardument. If this
address contains 0 this 0 bhecomes the lower hounding O
of the filey otherwise the lower boumnding O is the first
O bhackward inm the memory from this address.  The usrer
bounding 0 dis the Firast O im the memorwy forward From the
lTower bounding 0. The entre rointer is set Lo the usrer
tournding 0., Tf either bhounding O is within the source
aresy bLhe source are is exranded if mecessarwy Lo dnclude
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the mew file., If the mew file is entirelwy outside the
source area the source area consists onlwy of the new file
and ite bounding 0/a.  The imitial reference interval is
6> redardless of any REF commarcs.

0 <Irmterval Ardument: ("Oviginate source area”)

The imterval givern as ardument is estabhlished as the
BOLIPCR BTES3. It the lower address of the imterval asmod the
urrar address are bthe samey an emeby source ares consiste
ing only of two consecubive seros ds created at bhe
agddress,. Obherwise the 0 formimg the lower bound of the
soures area is wrilttern at the lower address of the imbep-
val and the urreer bound O de written al the urrer adodress.
The highest {(rossibly emrlw) File in Lthe mew source sres
ie mede curvent and the targelt charscter becomes the O at
the emnd of this file armdg hernce also at the end of the
CBOUTOES BT,

0 (no argument)

Ar emety source ares is oreated at the besginming of the
current soUree Bres.

n <Interval Argument: ("Nlo*)

The string of commands locsted st the lower address of Lhe
irnterval dgivern as ardument is execulted. Execution of this
atring is terminated bw either an end of the file (3 0) or
a Q9 or QF command,. When execution terminates comtrol is
rassed hack Lo whatever commarnd string invoked the I com-
marnd,.  Analogous Lo subroutine calls  The dimitial refer-
ence interval is the source ares redardless of anwy REF
commancs .

G <Interval Ardgumert: ("Goto")

Executiorn of commands is tramsferred Lo the lower address
of the irnterval givern as arsgumernt. There is mno return Lo
the commarndg string involkimg the G command. Analasous Lo a
GOTO command. The initial reference interval is bLhe
source ares redardless of arnwg REF commarnds.

R <Interval Argumert> (*Reraat®)
The rest of the command line or file in which the commard

occurs is rerested the number of Limes sivern bw the lower
address of the ardumenty which is usuallw am arithmetic
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exrression. The value of the lower address of the ardgu-
mant is trested s a8 146 bhit nor-nedative inteser. If Lhe
argument is 0 the remairnder of the commarmdg string contsin-
img the R command is not executed. Ewxecution of am R loos
maw he termimasted bw a8 Q85 or QF command. R loows maw  he
mestead. If the commarnd string containing the R command is
4o issue 8 return on comsletiormy the return is issued
after the reretition has beern terminated,

¥ <abtrings where Creommernt ")

the sbtring comntainse mo commasy Dlamksy carriadge returnsy
or end of file characters (078),

ALl characters Ffrom bthe X ur to bthe mexwlt commas blarmls
carriage return or endg of file are idgnored allowing the
astring Lo serve as a labhel. ‘

OF <Imterval Ardgumernts (it om Failure®)

Fxecutiorn of & command strimg dinvoked bw s 0 commarnds or
reretition invoked by arn R commandy is terminated srdg a
returrn if rending is executed srovided the argument
results ir oam Argument Failures where arn Argumernt Failure
ie caused by either the failure Lo obtain a2 mateh for a
matoehing ardumenty or by arn irnterval which results im the
lower address heinsg greater thar the urrer address, If an
Avdumenrt Failure does not occur execution comtirues.  Onlw
Lthe drmermost erocess s berminated. A Avstument Failure
does mnot result din oan error conditior.

A8 <Irmterval Ardgumernt’ ("Quit on Success®)

Execution of & commarnd strimg involked bhw a8 0 commands or
reretition invoked by arn R commarndy ds termimated and &
reaturn if sending s execulted unless the ardgument resualts
i arn Arsument Failurey where an Argument Failure is
defined as above. It arm ardgument failure occurs execubtion
contirnues. Onlw the irnmnermost srocess is Lerminated.  An
Argument Failure does not result im an ervor condition.

X <Iimterval Argumert: (*Execute")

The machine lamdusdge subroutine at the lower sddress of
the interval siven as arsgument is called, If it maintains
the intedrity of the stack it maw end with a RET statement
andg execution Of the rrocess which invoked the X command
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will corntirmue.

svariabler= JImterval Ardguments

The lower address of the ardgument is assidned to be the
value of the variable., If the varviable is not sresent in
the swmbol table it is entered there as described above
urder Sumbol Tanhle. There must not bhe a blark betweern the
variable name arnd the = sisr, )

COM Lawromet abhreims>] (*Accert Commarc™)

The string within brackets dgiven as ardument 16 srirmted on

Shhe terminal as a sromet.  Ome commarnd will bhe accerted

and executed and thern the rrocess dirnvoking the COM commarnd
Wwill contimie. The commarndg maw be 38 multi~line E commancy

ar g multirsle command commarndg lime. The commarndd lime

tured in resronse to the COM command maw he ESC ed arnd
retured, An error i the commarnd will cause the rrocess
irnvoking the COM commarndg Lo terminate arnd issue an error
concitior,

ATE Lrvramet sbrimgs] - Crinvolke OITSKATE recursivelw")

RYE

RENT (no

(rno

The string within brackets sgivern as argument is rrinmted on
the terminal as a rromet. DISKATE oalls itself recursivelus
ared then will accert and evecute anw rumber of commards.

Arr error corndition termimnates ormly Lthose rrocesses invoked
buw commands given after the ATE command is executed. Euxe-
cution of NISKATE contirmuaes i this state until the BYE
command is dgiverny at which time execution of the srocess
that invoked the ATE command comtinues.

argument,) : ("buwe-hwe! return to to DISKATE caller®)

NISKATE returrns to its callevr. If it was called imtermal-
1w bhw an ATE commandy the mrocess invoking the ATE commar
resumes. If it was called by 3 machine lamstusge wrogsramy
execution of that rrodgram resumes,. TF DISKATE was involed
only by the rower-ur srocedurey the RYE command will cause
NISKATE to be reloaded from the dishk.

arsument) ("Reenter")
DISKATE is reentered at the "ground Ivel® at the same

erntry eroint given bw RENT where RENT i a swmbol in
ATETRL.. The stack dis reinitialized but a3ll other varia-
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bles and rointers are left intact. All srocesses asctive
at the time the RENT command is dgiven are terminatedy
including srocesses invoking ATE commarcds. If a3 machine
language srogram has called DISKATE» the RENT commarnd will
cause the returmn address to be lost. '

‘Y (rio ardument) ("Wire")

Calls the termimal indtialirzatiorn roultine. The vecltor to
this routine is located in the vector table which bedgins
the module T0e at 1049, On rower-us this routine is
called by am internal Y commsrd.

WIN <arithmetic exrressions: ("terminagl Width")

The widbth for the terminal is set to the low order bute of
the value of the ardgument. IFf Lhe termimal sroduces & rew
Lime automatically om line overflowy a width ecual to bthe
hardware terminal widbth will sroduce am extras bhlamk line

-

for lines whose lendgth is exactlye the terminal widbh.

WIn (rno srdgument)

Frirts the current tevmimal width on the tevminal.

FAUSE (o ardgument)

The message PAUSE is erinted on the terminal and the sandic
state is entered.

10 <arithmetic exwression: ("seot 170 device ruamber™)
The low order bwte of the value of the arithmebic exwrreg-
sion is eubsecuently surslied irn the & redgister as an 170
device mumber Lo all calls to the terminal 170 routines.
A carviage return and line feed are rrimted on the device.
Loo<filenamer <Interval Argumert: ("Load disk file")
The file is loaded at the lower address of the inmnterval
given as the second avdgument. The Default Irnterval Ardgy-
ment mayw not bhe used as bthe Irnterval Argument.

Lo <filensme> (no Irnterval Ardgumernt)

If the file is mot 8 source File it is loaded at the
address divern bhw bhe memorw address sortion of the direct-
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ord. If the file is a source Tile it is losded a3t the
address given by the entre soirnter,  IFf the entry sointer
is within the source areasy the file is dirmserted into the
memory file containing the tardet character between the
tardget character and the rreceding charsctery with arnw
tounding 0/ removed. In this case the tardgel chasracter
tecomes the character in the source ares after bthe last
ocharacter of the disk file.

B odPilenaner <Iinterval Arsgumernts ("Bave disk file®)

The interval giver as the secornd ardgument is saver as a
disk File whose name is the first ardument. ITF &8 File
with this name aslreade existsy it is rerlaced bw bthe corne
tents of the interval. If ro File sxists with this rname
it dis created. I enowush room for the file ewists on the
disk but rmot in ore cortiguous block the disk will be com-
-racted and the messasde COMPACTING ON ORIVE (drive desisma-
tor) will bhe ervinted om the termimal. If the interval is
within the source area bLthe file twre is set at 0 (source
filedy otherwise the Tile twure is set at L. The memorw
address rortion of the directorw will contain the lower
address of the irnterval sivern as the second srdgument. IF
the disk or divectorw is fully am error messase Lo that
effect will result amd the cornternts of the disk will be
unchangded .

G0 <Filemname:

The disk Tile whose name is the ardgument is loaded and
evecutedy via arn intermal D commarndg @F it is a8 source File
or via an intermnal X command otherwise. EBEaouivalent to L
“filenames>y MR for source Files or L <filenamessX<R> for
ror-source files. The same conventions for loading the
file that arely. to the L command aselw to the GO commarc.

I <ortional Wisk Drive Desidgnator> C'Tdertifu")

The directory on the disk drive given as argument is list-
ed, If ro srdument is sivern the directorw on the curremt
drive is listed. A corw of the directory is left at the
1024 hutes bhedginming at DISKRUFy where DISKBUF is a sumbol
i ATETRL .

F&S <ortiomal Disk Drive Nesisnator> ("Free Swace")

The amount of free serace on the disk and orn the directorw
for the drive diven as argument is listed. If no arsgument
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ig dgiver the listing is for the curremt drive.

U =filensme (*Unsave")

The disk file whose name is the ardgument is deleted from
the directoru.

T <aource FTilemname>r Jdesbination filerame’ ("Tramafer")

B

The cormterts arnd directore atbeibutes of the disk file
whose name is the first arvsgument are bLransferred to the
File whose name is bthe secornd argumernt. If there is no
file whose name is the second ardgument it is createds
with compacting ocourring s with the 9 command,

TN <gource Nisk Drive Desigrnator> Sdestimation Disk Drive lesig.>

(*Transfer Dislk")

Fach file on the disk designated by bthe first arsument is
transferred to bthe disk designated by the second arsument
with the same conventions as Ffor bthe T commard. Files on
the destinatiorn disk drive whose mames are not in the
directory on the source disk drive are unaffected. It the
destination disk drive or directory does not have eroush
room Lo comelete the btramsfer for everwy Ffile om the source
digk drives the btramsfer will he carrvied out for each File
for which there is room and therm am error messasge will
oceur dindicating that the disk or directorwy is Ffull.

RN <current filemame:> <new filemasme: ("Remame®)

The file whose name is dgivern bw the first ardument is
renamed Lo Lhe mname divern as the second ardgumernt. It the
second ardument includes 3 Disk Drive lDesigrnastor it is
PLEnore, :

W <filenamer <Interval Arguments ("Write memory address®)
The lower address of the interval dgiven ss the second
ardument is written in the memorwy address rsovtion of the
directory for the file mame diven as the first ardgument.

Co o whisk Drive Desigsnators ("Current Drive®)

The disk drive designated by bthe ardument is estabhlished
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as the current drive.

A <list of file mames serarated by bhlanker ("Aossembhle®)

Invokes both rasses of the assembler to assemble the
source srodgramn lodically equivalernt Lo the concaternstion
of the files sgiver irn the ardgument list,. @ maw he
ingluded as a file name Lo cause a PFAUSE commarnd to he
axecuted while disketbtes are changed,. The mame of each
file im the list is srimted om the termimal as it is
assembled bw each rass. The source area is not affected.

A (no arsumerct)
Irnvokes bhoth rasses of the assembler to asassemble the our-
rert file. (Tewe =F>4)

Al Clhist of file names> ("Assembler Pass 1)

Al (no argument)
Tdentical to the A& commarnd bult irmvokes onlw Pases 1 of the

aasembler. The sumbol tabhle is comsiled tbul no obdect
code 14 dernerated.

A2 <list of file rames:
A2 (no ardgumenrt)
Tderntical to the A command bult invokes only FPass 2 of Lhe
assembler.
QA (no arsument) CQuiiet ")
Assembler listings are suprressed execrt Ffor assembler
arvror messadgesy until the mext J commarnd is encourntered,
W ho ardument) (" Jabhher")

The asssembler will resume srinting listinss,

& <Interval Ardgumernt’ (*set assembler srogram counter®)

The assembler srodgram counter is assidgned the value of the
lower address of the interval dgivern as ardument.
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$ <Imterval Arvsumerchs (*sel sssembler storadge counter®)

The assembler storadge counter is assidgned the value of bLhe
lower address of the inmnterval dgivern as arstument.

Z (o arsument) ("Zero the Sumbol Table®)

All symbols are removecd From the sumbol table excewt the
irdtial sumbols used by bthe assembler (see above under
Sumbol Table.)

2 Cawmbiol

The sumbole either 8 variable or assembler labelsy is
removed From the suymbhol tabhle and the sumbol table is
comreached, ‘

L Cawmbol

ALl sumbols defined after the swumbol siver as the ardument
are removed Froam the swumbhol table. The sumbol siven ass
the ardgument ies left inmtact.

INTE (rno ardgument) ("uge Intel Format®)

All subsequent F commands and Assembler commands will use
the Irntel format until 8 FROS is encountered.

FROS (no argument) ("use Processor Technologswe Format®™)

All subseauert P commands ard Assembler commarnds will use
the Frocessor Techrnoloste Format umtil arm INTE is
encourtered.

P o <lmterval Argumernt: C*Frimt in Assenbler Formah™)

with lime rnumbers in assembler formateye with label FTieldss
oreode Fieldsy orerand fieldsy and commernt fields in col-
s as determinmed by the TAR setlimsgs. The choice of

Intel or Processor Technolosy format is unaffected by anw
INTE or PROS ssuedo-ors within the source code srimteds

hut, s affected hwy INTE or PROS commands as well as INTE
or FROS eseudo-ors executed by the assembler during FPass

2

TAR (o ardgumernt) ("list TAR settings®)
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The current

TAR settings are srinted on the termimal in

the following order?

1+ relative column for the label field

2. *
3. '
4. '

" . Y oorcode field
. . ' orerarnd field
. # * comment field

. source code offset

The colummns

for items 1-4 above are relative to 0 for P

command listingsy ard relative to item % for sssembler

listimdgs.,

TAR <list of ur to 5 arithmetic exrressions serarated by bhlambks:

The TAR setting items listed above are rerlaced bw bLhe
value of the corresronding exrressions in the ardument
lists. If there are less tham % exrressions im the listy
items for which no exrression is divern are unchanded. The
TAR is set to the low order hute of the value of the

OMPTESE 10N,

V SInterval Argumert: ("Evaluate")
The lower address of the irterval diven as ardument is

left in the

‘HL. redgister sair and the urrer address in the

the DE redister erair. Nothing is erinted on the terminal
excert for error messades. For use onlwy in machine
langduadge rrodrams calling the ertru roint ATECOMSy where
ATECOMS is a8 sumbol inm ATETEL. A& Jume to ATECOMS is-
writtern at memoru locatiom 0.

Assembler Formats?

Frocessor Techrnolodgwe Format?

The label field hedins in the first character of each lime., If a

statement is not to

line must be blank.
minate it. A label
andgd must bedgin with
label field assidgns
The orcode field is

he givern a lahely the first character of the
The lahel is dgiven without arny sumbol to ter-
must contain only urrer-case letters or digits

3 letter. A statemert corsisting of onlw a

the value of the srodgram cournter to the label.
gserarated from the label field bw ome or more

blanks. If the statement takes an orerands the orerand field is
serarated from the orcode field bw one or more blanks. The com-
ment field is serarated from the rrevious field bw one or more
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hlanks. The entire Lire can be desidgnated as 2 comment bw siving
¥ as the first character on the lirne.

Irntel Format!

Same as ahover with the following differences?! a3 label is btermi-
mated with a colon. If a8 statemernt is rnot to he sgivern 3 labhels
the orcode maw bedin the line. The comment field bedinsg with 2
asemicolorn (*§%),

Aosembler Faeudo-ored

AORG ("Acdress Origin®)
The asssembler srogram courtery &y i set Lo the value of
the orerand.

SORG (*Storadge Oridin®)

The sssembler storzde countery $v i selt to the value of
the orerand

RG (*Origin®)
The assembler srogram counter is set to the value of the
orerancd. The assembler storaste counter is aselt bo its

currernt value + the mew valus of the srogream counter -
the rrevious value of the srodgdram ocounter.

LRRES (*Nefine Bute")
The orerand is defined as a8 one bwbte comstant. Multisle
orerands serarated by commas maw he giverne im which case
a one-hyte constant i defimed for each orerand.

o ("DNefinme Word®)

Same as above excert thalt constents defined are 16 hitl
wWores .

ne (*Nefine Storade”)

A bhlock of storasde is defined whose lerndghh dis Lthe value of
the orevand,. The storadge is not dinitialired.
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ABC

A0

EQL

ENT

INTE

FROS

TF

("Nefine ASCIT strinmsg®)

Gernerates 8 strimg constant consisting of the ASCIIT chare
acters comerising the oreramnd field,

where
¥ ois any erinting non-alehahetic or digit character
Same ss AL excert that in the string denervated each

accurrence of x s rerlaced bhuw a3 blamk.

("Fouste")

~The latel of bthe EQU statement is assidgned the value of

the orerand. A label must bhe rresents ang the same label
carnrot bhe givern a value bw more tharm ome EQU statemernt.

Tngicates the end of the source code. In the absernce of
are END #seudo the end of file serves the same surrose.

Sets the current format as the Intel Formst.

Sets the current format as the FProcessor Teohnolosis
Format .

("Conditional assemblu®)

The orerand must he iﬁ the form?

Teueressioniydlabel

If the value of'th@ exrression is Oy assemblw skiws ahead

to the label. Otherwise assemblwy continues with the nest
astatement .

Aasenbler Ervor Codes?

Ardument Evror. The orerand field is invalid for the
dgivern orcode. This will also occur at 2 statement 1b)
after an IF rseudo of the form IF emeressionylbl if the
eaxeression refers Lo arn undefined variashle. The A code
uwasually ocours only in Pass 2 thousgh anm dnvalid EQU
orerand will cause it to occur in Pass 1.

/
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M Missing Label,s anm EQU statemernt occurs without a lahel.
Frimted during both rasses.

n Toubly Defined Label. A label is dgiven where bthe label is

identical to a sumbol alreasdy defimed.

.. L.ahel Error. The first character in 8 label Tield is not
an urper-case letter of the alshashelt, When Lthis ocouyrse 3
NOFa will be dgemerated im slace of the shtatemernt. :

0 Nweode Evrov,.  The orcode Field is nolb & srorsr orcode or
papucdo-ar. 3 NOFs will be gernerated in rlace of the
astatemert .

Sumbols i ATETRERLZ

ATETRL. is am abbhreviatiorn of the swmbol tatbhle From am assemblw of
ATE» the nor-170 sovtion of DISKATE. It corvrelsates with the
varsion of DISKATE suerliedy but dirm different versions of DISKATE
the sumbols din ATETRL maw not have bthe same value. Anw reference
to such a swmbol should take its value from ATETEL itselt amd not
3 listinmg of amny rrevious versiorn of ATETREL.

BEGIN The besinming of ATE. This location is an entrw soint
which serforms initializastions The stack ard some
internal variables are initislized, The commarnd DeZeY
is executedy & messase is rrinted om the teevminely and
the command GO STARTUF is execwuhed,.

RENT The entrge eroint to ATE that avoids indtializstion. Onlw
the stack is initialized. TFf DISKATE has heen called bhw
another machine lansuadge srodgramy Jumsing Lo this loca-
tion will cause Lhe return adodress bo be lost,.

ATECOMS Ar erbry eoint which executes a2n arbitrary string of
DIGKATE commarnds and thern returns. ML must contain the
address of the besinning of the command string, A dume
Lo ATECOMS dis writbten at memorw location O when DISKATE
i loaded from the disk. ATECOMS maw he dinvolked bw
loading the address of a8 commandg string drn HL ardgd then
executing the instruction RST O,

WHAT The ertry woint Lo the DISKATE sarror exit. 66 machine
Ianguadge srogram which detects am evreor can return Lo
DISKATE bw Jumeing Lo this ertrw eoint.
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REAT

VCHK

rnUALS

UaLuUS

ouT

INECO

FHL.SR

PHLIC

USRCT
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A subroutine which reads ome lime from the terminal.
The characters are stored in the addresses hedinning at
the value i HL.. R conmtains a lendgth bwte which dives
the maximum lensth of the buffer which bedginsg at the
address in HL. A comtains 8 rsromet characters If A
comntains O Lhere will be no s=romet.

A subroutine which determines if an ardgument follows the
invokation of a machine landuade srodgram. Reburrms with
the Z fladg OFF if arn arvdument is sresent.

A subroutine which evaluates an interval arsgument after
the invokatiorn of a3 machine lamsgusge srograme The lower
address is slaced in HL and the uerrer address in DE.

I case of error it exits via WHAT rather than returrnins
to the machine landuade wrogream that called it.

A subroutine similar Lo CUALS which evaluates arm inter-
val arsiumernt after the invokatiorn of & machine languadse
rragram.  This routime will return to the calling sro~
gram even in case of error.  Returning with the 7 flag
OFF indicates an ervor. When called the lower and uerer
addreses resrectivelw of the initisl reference interval
must he surelied in HL and DE. The imitial reference
interval need not be divern if it is kmown the ardgoment
will cormtain no matohinmg sumbols.

A subroutine which srimts the character in A at the
terminal. The I1/0 device rnumber is whatever has heen
estabhlished bw arn I0 commandy and is 0 at rower-ue,
Refore erinting the character the ranmic deteot routine
is called. ALl redgisters amd flads are rreserverdy 3
Line feed is surrlied auvtomaticallw aflter a carriasde
returne. The irternal rrint head counter ie urdated,
Whern the terminal widbth is reached a carriadge return and
line feed sre srinted.

A subroutine which obtains a8 character from the terminal
and echoes it via the OUT routine above. AlL fladgs arnd
registers are rreserved excert Ay which contains the
ineut character. ESC arnd backsrace are treated like anw
other character.

A subroutine which wrints the value irn HL din the current
hasey including leading 04, The value is rrinted in
arlit form with 3 digits rer bhute for all bases other
than 16, If the base is 16 4 didits are srinted.

A subroutine which srints the value im HL in base 10
surrressing leading 074,

An address giving the bedinming of seace rrovided inside
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ATE for a user command table.

ROMEND Arn sddress giving the urrer adodress of arace wrovided
inside ATE for a user command table.

UecTan The adodress of 8 16 bit value givimg the address of the
heginming of the user command tahle. If this is mot
chandgded by revsonalizationy the contents of
HCTan, UCTAd Y o sower ur will he the same address as
HERET .

AR The address of bthe sssembler erosram counters.
STCTR The address of the assembler storase courmber,

BOSAR The sddress of & 16 bhit value #iving the lower address
of Lthe sSource sres.. :

SYMTR The address of a 16 bit value diving the bedirnrding
address of the sumbol btable,

END The adodress im memory of the last bhuwte of code im Lthe
mochule ATE.

EOSAR The address of 8 16 hit value diving Lhe urrer address
of the source ares.

BROFF The address of & 16 bhit value giving the lower address
of the current file.

EQFF The address of 8 16 bit value giving the usrer sddress
' of the currvent file.

TARBA The address of 3 16 hit value giving the 0 ending the
aswmbhol table. (Naot comnsulted when values are defined
for a8 new swmbol.)

CHPFTR The address of the entry rointer.

(S ] The asddress of a3 146 bit value giving the lower address
the last interval comruted and the value of <.

2  The address of 8 16 bit value giving the uprer address
the last dintevrval comeuted and the value of >,

RECAD The address of a 16 bit value giving the lower adoress
the ares of memory ocousied bw the most recerntly resd
record from disk.

RECND The address of a 1é bt value givimg the urrer adidress
the ares of memnory occouried bw Lthe most recemntly read
raecord from oisk,
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ERSAV

FHD

MAXRS

DISKRUF

RAMEND
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The address of a8 16 bit value diving the adodress of the
most recent srosram execution errors or the memorwy
address at which 8 rrintout was interrusted -~ .0, the
value of 7.

The address of 1 bwhte value siving the column in which
the wrint head de waiting,.

A 16 hit comstant giving the maximum rumber of blooks

allowed on & disk drive.

The bedginming address of the ATE disk buffer. ~AFfter an
T command a cosw of Lthe entire directorw will besin at
this location. The first 1024 butes of this buffer are
used ornly during disk commasnds.  The rest is shared bw
other buffers. g

The end of RAM used inmtermalls by ATE. Memorw ahove btLhis
address is Free Lo the user. ’
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Trarfense

I Pollowinsg a sasge number indicates the sadge rnumber dis eart of the
Sustem Reference Summarw. Non alrhabetic charscters are siven in
arder of their ASCIT codes. '

A {assembhler erroy code) 87y 134!
A Commarnd  84. 1321

A1 Commardg 84y 1321

AR Dommara 84 1321

ARG Pasudn 80y 1351 -
Avaumert missing 20

Ardgumert Fasasing (ho machine landgorsgs) 109
Arithmelic Fusregaionse 1171

ASE Paeudo 82y 1361

ASFC 1391

ATE Commsarndg 94 1281

ATE Morule 92y 94y 107

ATECOMS 113, 1371

ATETRL., 88y 1371

B Commarat %l 1241

Bachkarace hew 40 &4y 1141

Bases currernt S50 51

BEGIN  13X71

Bilock (disk) A5

ROFF 110y 139!

Roaotstrarming 92

ROSAF 110y 1391

BYE Commared 94 1281

C Commarnd 57y 1241

Cn Commarncd 72y 1311

CHFTR 1391

COM Command 93y 1281

Commandsy Format of 11461
Comeacoting sk 48 ‘
Concatenation 11y 52 1201
Cournting occurrences %4

Creste disk File - gee ST Commarnds
Durrent lrive &4y 72

Currernt file 1s¢ 170 399 42 110
Cursor frozen 4

oUalLs 109y 1381

N (assemhler arror ende) 87 1371
I Commardd 43y 1261

e FPaeudo 82y 1351

Nacimal rumhers S50

NEF Commasnd 48 1251

Nefault Irterval Avdgumernt 1210 See Ardument missins
Nevice mumbers  &ly 98

irectory &5y 69« 739 114
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Diak Nrive Nesigrnator &4y 121
Disk Nrivers 101
DISKRUF 114« 140!
ng Peeudo 82y 1351
W Pseudo 82y 135! , _
F command 1y 8¢ 11ls 5Bl 52y 1221
END (swmbol im ATETRLY 13910
END Pseudo 84y 1341
Fried of the file 14y 30y 41
Fetryw FPoirnter 1
C Bee tardget charvscher
Fecovery from beirng im wrondg »lace 32
EOFF 110« 1391
FOSAF 110 1391
FREAV 1401
F Pseudo 8ly 136!
FSC 4y 63y 1161
FoCommard  39e 1251
File names (disk) A4y 1211
File Ture (diak) &5
Files (memorw) 1 39y 42y 1211
F& Command 69 130!
G Command 46y 126!
Global Search and Rerlace 39
GO Command 74y 130!
H 50y 1171
Hexadecinal mumbers 50
T Command 6%y 1301
TF Peseudo 83, 134!
Trdesed Seauential Files 142
INECO 1381
Imitial Referernce Intevrval 17y 40y 43y 449 49y
INTE Commandy Fseudo 79y 86y 1331y 136!
Treut Routiney Character 99
Irtel Format 78y 1351
Trterval Sy 1171
Interval Ardgument 12010
0 Commarnd 61y 129!
TN Jume Tahle 946 101
10 Module 92y 93y 946y 100
J Command 8%, 1321
K Commardg 15, 5&6y 58y 13231
KEEF (cumms vaviahle) see JUNKy 77
l. (sssembler evror code) 87y 1371
L Commandg  70s 1291 '
M (assembler error code) 87y 1371
M Commard 31s 5%y SébHy 123}
Macros . 43
N Command 39y 1241
Matohimng 6éy 17 .
Matohing Failure 38y 39
MAXRS 1401

118!

o I e 2
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¥

Memory Address (in directory emtry) 65y
Number Swumbols 1171

Nedgative rumbers 10s 38y 57

0 (assembler evror code) 87y 1371
0 Commarnd %S4y 1261

Dhacures Jude the 37
Nocurrencing B¢ 27y 1201

Oetal numhers 50

ORG Pseudo 81 1351

our 1381

Duteut Routines Character 98

P Commaret 14y 86y 1331

L 110 1391

F2 110y 1391

Farmic Detect Routine 99

Famic State 48y 43y 116!

Fass 1 (sssembler) 75

Fags 2 75

FAUSE Command 48y 1211, 13291

FHO 1401

FHLDC 1381

FHLSRE 1381

Fower-ue Procdure 92

Friority of orerations 120!
Frocessor Technolodgw Format 78y 1341
Fromst character 1

FRNTSYM (examsle) 88

FROS Commands Fseudo 79y 8éy 1331,y 136!
3 (hase suffix) &0 1171 '
A Command 8%y 1321

QF Cmmm&nd A8y 1271

A8 Command A4bée 1271

R Command 37y 45, 126!

RAMENTT 140!

REATI 1381

RECAI 1391

RECND 1391

REF Commarmdg 49y 1251

RENT 93y 137!

RENT Command 94 1281

Reertry Point -~ see RENT

Returmn from macro 46

RN Commarnd 72y 1311

ROMEND 111y 1831

S Cin ranic state) A3y 116!

S Commamnd &by 1301

Sreed Constant 98

SORG Pseudo 80y 135!

Source Area 1y 40y 4%y 4by H49 110
Source File (disk) &5

STHRTUF (file) 92y 106

STCTR 1391

73

] A
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Qumbnl_Tahle 75«78y 107y 12321
examele of wsradgram to srint 88

SYMTR 139!

an 7y 1191

T Command 72y 1311

TAR Command 8%y 1331

TARA 1221y 1391

Target character 2 lé&s 24, 32

TU Commared 73y 1311

Terminal Tritializatiorn Routine 62

T PEe 119

fim SORG owerand) 8BS

L Commancg A%y 1311

LICTAL 1391

Heser Commarnd Table 110

USRCT 111 1831

UV Commared 113y 1341

Val.us 109y 1381

Uasvriahles 27y 785y 1171

VECHK 109y 1381

W Commardg 73y 1311

WHAT 137!

WID Commarndg &2y 1291
Commanrad %S9y 1271
Commanrnd &3y 1291
Command 7éy 1331

o Gommandg  7éy 1331

auffix 13y 119!

(ag File name) 67y 1211
Commandg S 1221
Commar Sle 1241

codest Sl 53y 118!
Cardgumert) 79y 1191
Commarnd 80y 1331
auffiv 9 120!
Cardgument) 79y 119!
Command 80y 1321
Commarnd 4y 1221
(gerarating commarnds on

ore line) 25

28y 1171
Commancd 44, 1271

28y 1171

28y 117

-1t 14
s L@@ e

se By 11y 1181 1201

/28y 117

80y 64y 1170 1211

21 110 1AW

20y 1221

71y 1211

NN <X

FHHE 2 = e—

SNBSS

-

HER K 3K

P9

] 44
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<8 41y 1211
=T 7% See Sumbol Table
= Command 27+ 1281
{(eromet character) 1
(Urprer address of last imterval) 18y 22y 29y 110y
T Cargument sumbol) 4%y 463y 1191
? Commang 53y 1241
P Commarnd 67y 124!
B (as Ffile mname) B4y 1211
®? (matohing sunbol) 22y 1181
Frewtl (matohing swmbol) &y 118!
N\ (echoed hw ESCY 4
T (ardument) 24y 119!
™ Commarnd 24y 1241
i ASBC Pseudo orerand) 83
(i O command outwut) 4
7y 8y 1181
P17y 22 1201

e

1191

-] 45~



