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Xntroductipn 	 " .  

Since the STRETCH coneola is an interpretive input-outgd ~QvIc~, 
a p r o g k n m e d  conaole-defining routine is necessary to definer any rilpecific 
furc;t$one one 'wishes to perform through it. The object of thirr memo i a  to 
epecify a coneols-defining routine, CONDEF- 1, which will illustrate the poo-
eibiUties and vereatility of thir type of console, CONDEF-l i o  primarfly 
oriented toward assisting the programmer in his debugging. It i e  intended 

(1 	 to be ueed before any multiprogaam supervisory programrs are ready, How-

ever, any eupervieory program should contain a contaole-defining routine. 


~ 

Defined within the rtructwre of CONDEF-1i s  a primitive defining 
sycstem CONDEF-0. This i e  meant to  be an initial minimal working ayetam. 
By appending to this initial oyetem in a modular fashion, it can be enlarged 
to the complete CONDEF-1 routine. From CONDEF=l,one m y  easily extra-
polate to a much more elaborate system, No attempt i s  made at this time to 
definer a more elaborate defining routine, since it should not be a direct exten-
sian but rather a complete reworking. Aleo, the experience gained from the 
usage of CONDEF-0and CONDEF-1 will. influance any future defining routinem. 
These defining routines muet be evaluated firsrt. 

CONDEF- 1 

The preeent conaole-defining routine is retatrained to uae the center 
bank of switches andksye on either side of the typewriter and the leftmost 
digital potentiometer. Thus, 16 switches, 37 keys, and two digital potentio- 
metere are rat the diepororl of the individual inrtallation. The keys and arwitches 
reeigrred to CONDW are subdivided into three categories according t o their 
respective functions. The three functione which the switches and key8 per-
form a re  addreere determination, format determination, and action determination, 

0 
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1. Address Determination 

Inherent t o  all the rest of the CONDEF specification Is the set 
of switches which designates the source and destination of the information, 
CONDEF contains three specific addresa Bource switches: 

SOURCE TYPEWRITER 
SOURCE NUMERICAL SWITCHES 
SOURCE DIGITAL POTENTIOMETER (. 

When either the SOURCE TYPEWRITER or  the SOURCE 
NUMERICAL SWITCHES switch i d  on, the address information is taken 
from the typewriter or the numerical switches respectively. When that 

' SOURCE DIGITAL POTENTIOMETEX switch it3 on, the digital potentio-
meter0 will,  in general, fbrn'irh an incremental value which i e  then properly 
added to an elacrting addreas. The exact manner in which one! specifies the 
addrers information drapendsr uwn the format information or action dareired. 
If more than one of the murce iwitchesl it3 an at once, the e r ror  indication 
ffIncompStible Combination" is typed on the typewriter, If none of the @witches 
are  on, the ~ o u r c e  of the addreas information comes from a location within 

0 CONDEF, labeled, the data entry addrere. 

The data entry addreas is a running addrees, It is intended 
prhRtfly a8 an address aource for entering or dhpiaying 19 list of data, 
After each reference to the data entry address, it is incremented by thcs 
field length then in effect. The data entry addrere is initially Bet to ad-
dress Itcro. By means of the 

SET DATA ENTRY ADDRESS 

action key and the three addraes source ewitchea, one may alter the data 
entry address arbitrarily. With thi6 action key, the data entry address i e  
eat to the address epscified by the source switches. If the SOURCE TYPE- 
WRXTER switch is on, thie address is the next thing typed. The addrerss 
may be terminated by either a typed colon, indicating the etart of data to be 
entered, or the END key. If the SOURCE NUMERICAL SWITCHES ewitch 
is on, the data entry address is set to the bit addreers on the left numerical 
switches, If the left numerical ewitahcs a r e  totally blank, the address i~ 
taken from the data description instruction which is also within C6NDEF. 
The left addrees of thfrs inetruction is always ueed. In this case, should the 
EP'FECTIVE ADDRESS switch be on, the effective addreas rather than the 
nominal addreas is inserted a s  the new data entry address. A further des- 
cription of the data description inetruction occux~l in the format section. If 

c)I the SOURCE DIGITAL POTENTIOMETER switch is on, the product of the 
current format field Length and the digital potentiometer setting is added to 
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the data entry addresrs, The digital potentiometer setting has the range -64 
to  t 63. If no source switch is on, the inatruction counter i a  taken 8 s  the data 
entry address. If more than one source switch i e  on, the er ror  indication 
'Tncompatible Combination" is typed on the typewriter, The current data entry 
address is normally dieplayed on the eight leftmost places of the numerical 
display. 

Complementary to the source switches a r e  the destination switchaa 
which normally specify tho units to  which information is sent from CONDEF. 
The five defined deatiruation switches are 

DESTINATION TYPEWRITER 
PRfpJTER 
TAPE 
CARDS 
DISK 

The replult of the action irs sent to the designated unitr. If no detstination switch 
is on, the informertion is placed on the typewriter, Certain of the action keys 
and switches imply a particular destination, In these cases, the destination 
ewitches age ignored. 

The question Pf which particular unit of the aame type ie  asailfined 
to these deetination switches i e  determined by the 

ASSIGN I/O UNITS 

key, This key will specify input-output unit8 to be sesigned to the destination 
switches, except for DESTINATION TYPEWRITER, which assunnee the  type-
writer as the initiating console . The unit8 used are those whose STRAP 
mnemonic8 a r e  listed in any order on the typewriter. Each mnemonic is 
areparratad by a comma, If more than one unit of the 8ame kind, e. g q ,  two 
tape uni ts ,  are typed, the e r ror  indication "Typing Error f t  will appear on 
the typewriter, except that both a reader and a punch m y  be assigned to 
CARDS. Any invalid symbole will produce the e r ror  indication "Typing Error t f  
on the typewriter. Space on the disk is assigned by typing the disk mnemonic 
followed by a colon and the disk locations (arcs), thur DISK: 0319-0348. The 
block includes bath limits. Presumably, some check mulst be made that this 
block i a  not ~therwisa, assigned. ff the output t o  any unit cause8 an out-of-
material condition (end of tape and end of assigned disk black are included), 
the indicatisn "Unit X Out of Material" will appear on the typewriter. 

Each new asrrignmcsnt of input-output unite wiper out any prckvbus 
araignmente. Any u8e of an unaaraignod dertination owitch wfll result in the 
error fndicaticen "Incompatible CarnbiaaticPn'' on the typewriter, 
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2. Format D,etermination 

When one wishes to utilize the contents of an arbitrary location, 

one muat know certain information concerning the QQrmat of the contents of 

that location. This information can be supplied to CONDEF from either of 

two locatione, the right numerical awitches or the data description instruc- 

tion which is internal to CONDEF. \ 


I 

When using the right numerical switchee, the format description 
used adhetee closely to the data description form of STRAP-1, i. e, , mode, . .
length, byte eize. The eight right numerical switches are aubdivided &a the 
following diagram illuretrates: 

x x x  X x x  X X 
..-.-..-.IIc.... -
Mode B1 Length Bl Byt'5;Sizre 

a a
nk "k 

'Dependingupon the internal bitructure, the mode digits have the 
fO l l O W i w  C O d h g  : 

tln -Made 

fnstruction 
Binary, signed 
Binary, unsigned 
Decimal, oigncbd 
Decimal, unsigned 
FlQatingp.c)int norml imd 
H"loating Point unno rmalizsd 
Index Word 

On Numerical 

Switchea 


1 
32 

z 

3 10 
10 
4 1  
40 

333 

On Numerical 
Display 

1 
-I 

- 2  -
2 
-I 

- 1 0  
1 0  . 1--
. o  -
. L - -

Thuo for this function, 3 snd 4 in the three leftmoat right numerical switchre 
are equivalent respectively to minus and period on the numerical display. 
The poaition of the characters wlthin the three mode positions on the swUche6 
ie not important. If the right numerical switchso a m  ali mest to  blank, the 
format infcermgtim is trrksbn from tho dats description instruction. Any other 
combination of characters iii invalid. For instruction, fteating point or index 
word formatsD arlything hat blank in the length rand byte ?aimdigits is invalid. 

The length digit@may have any value between 0 a;nd 64. 64 rand 0 

0 
Will both imply a lqngth of 64. Any other value i o  invalid, 

* *  



7030 Operating Techniques M e m o  ho. 5 
Specifications for a debugging 
Ccznaole-Defining Routine -5.. June 5 ,  1959 

@The byte size digit may have any value between 0 rend 8. Zero 
and sight are equivalent to a byte titiee of eight. A nine i s a  invalid. A blank 
h a w  implies that the byte siee information cornea from the mode digit8 in 
the same manner a s  in STRAP-1, 

Xf any character other than blank orppeqqr In the two ccalumns 
ast aaide an reparators, an error indication will occur. F o x  any'of the pa@+ 
aibls invalidities, the typewriter wil l  type out tho er ror  indication, "Invalid 
N\iunsrical Switches", The rsuommended procedure for entering a format 
would be t0 first clear the right numerical swltcheo and then insert the proper 
fsrmat inftmnation. 

Xntsrnal to CQNDEF fa  the data ciearcriptien lnstruction. Tkio 
instruction will, in general, be the last InotJrusfionentered by ENTER DATA 
DESGWPWON XNSTROCTION kcy, ,Originally, thie locatien will be, deared, 
that i a ,  it wi l l  emtain a BRANCH ENABLED inmtructh with an addvcsre of 
Z W Q "  

Now the format desctiptios may ba made to depend upon the type 
of inrrtructlon in the data dcseoription instrucSton lac&tien. If the inatruetion 
in thfs ladtion 18 an integer arithmetic o r  r&&x#onwcr%#a,fXlbtratetitm, the 
kwmt irr VJPL and the mode, langth, and byte rLas sr3crrffurt;iSn &re trkan as 9definedl in the inrtrwtitm. For the input-oufpat,data Ovanumf~sion,and 
STORE ZERO Inartruetion@,the mode iar taken as binary unrignatd; the length, 
64: and the 'byte she, 8 .  For the connect inetructionlr, that mode is taken a1 
binary mcrignsd, and the length and byte d s c  are  198 defined within the inrrtrua-
tion, For tha floatirig point Mtwuoticans, the mode is taken an floating point 
normalimed ox unnmmaliaed defined by f i r  irrstmctitm. With direct ~r 
inmediate index snd the refill inetructiona, the mode Is taken as an index 
word, $or the branch us&execute instructions, f i e  m d s  i s  taken a o  an 
instruction 

With the 

EWER DATA DESCRTPTIOM INSTRUCTION 

act im key and the ~imurceswitches, one r&y arbitxsrily alter the %ata deoclrip-
tion inutructilarn. Activating this key Will cauio an iaetructian to be entered a# 
the data descriptlm instruction from the lseurce opecified by the source awitchear. 



7030 Operating Technique8 Memo No, 5 
SpQcificatione for a Debugging 
Console Defining Routine -6- June 5, 1959 

When the SOURCE NUMERICAL SWITCHES awitch is on, the 

inBtruction which becomes the data description instruction is conetructed, 

wing the addreee from the left numerical rewitchae slnd the format from 


, the right numerical ewitchw. Xf the left switches are totally blaxik, the 
data entry address is uacad. Within the form8t oetting, the mods digits pro- 
duce their particular operation codear. Binary, binary unrigmd, decimal 
or decimal unsigned m o b  settinge reault in o VFL ADD operation code, 
Floating point mode settings rsaeult in w floating point ADD operation code. 
The index wogd mode setting produces an ADD IMMEDIATE T O  COUNT 
operation code. Finally, the instruction made netting produces a RRANCH 
ENABLED operation code. When necessary, the length and byte sirnos are 
umd a s  they appear on the right numerical switches. The I and J index 
fielde and the offset field, where applicable, a r e  Bet to  sero, If the numeri-
cal owitches are totally blank, the instruction is taken from the memory 
location rrrpecified by the inrttuction counter. !f the numerical switchea are 
not set to  an allowable Eormat, the error indication "Xnvalid Numerical 
Switch Setting" irs typed on the typewriter, 

When the: SOURCE TYPEWRITER switch i a  active, an inetructicrn 
is taken from the typewriter and entared 81 the data dsraription instruction, 
If the S1GNAi.L key ie ueerd to initiate coneole action, the data description 
instruction i e  cleared, that i r ,  it become8 a BRANCH ENABLED instruction 
with an addzrelrs of mro. If the ENTER key is used, the inetruction which 
last appears on the typrawriter when the END key i o  next deprtmsad become8 
the data description instruction. U the END key is w e d  imrnedirrtdy after the 
ENTER key w a ~ lactivated, the instruction of some previous coneole activity 
on the typewriter becomcse the data description iarrtruction. This inetruction 
i e  the last one which appeared on #he typewriter either are output by the m-
china or as input by the operator. 

The SOURCE DIGITAL POTENT1OME"H;R switch i r e  ignored, U 
both S0t;JRCE TPBEWRfTER and SOURCE NUMER.ICAXI, SWXTGHES switches 
a r e  on, the error instcation tlIncompatibla Combination" ir typed on the type-
writer. If none of the addrses oource rwitches are on, the inatruction ir  
taken from the memory location specified by the ciatar entry address. xf,  how-
ever, the data entry addrear i a  not # full  or half word addrasse, or the asntsnts 
of the data entry addrere or the instruction counter produce invalkl Bit combb 
nations in the p68itions checked to determine format, then the error indication 
"InvalidInrtructionNirrr typed on the typewriter. 
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In general for output, the numerical portions of the formate axe 
decimal. The floating point, index word, and variable field length formate are 
distinguished by different grcsupings a@appropriate to them. For floating point, 
the format is 

T U V

signed fraction, signad exponent, r i p  [ o )  ( 0 ) ( 0 ) ; 

fax index words, 
\ 

F B ' B 'signed bit address, court field, refill field ( o )  ( o )  ( o )  ; 

i\iand for vdiable field length, 

The d g n  byte in the variable field length repsaeentatfon i e  truncated according 
to the sign byte information in the format. For the instruction format STRAP 
symbolic notation and format are used. 

0 When raqUWtfng 4 floating point & hdeg word farmat, &daxlQII 
informatian d i c h  is not a full word address Will pra&ce the error lfIncom-
patible Combinationf' on the typewriter. For the instructbn format, addt.sea 
infarmation which is not either a full cpr half ward addreas will alro produce 
the error indication tfIncsrnpatible Combination1'on the typewriter If ana 

invalid operation code rpplearsr in the inetruction ferrnat, the %vlolid fnatxuc-
tionll error indication is typed on the typewritax. 

Tho three ewitchee 

EFFECTIVE ADDRESS 
BXNARY 
OCTAL 

can modify the general output format. If the EFFECTIVE ADDRESS tawitch 
is on, the addresses in the inatruction format will be effective addrerases. 
Normally, the effective acldrasr will be the nominal addreesr modified by the 
value field of the proper index word. For progressive indexing, however, the 
effective addrees is that value field of the proper index word. If the addresser 
are unindexed, the Bwitch will have no effect. When the addreee i8 an effective 
one, the index field of the inrtrwtion will contain the symbol E as a syotsm 
rymbal, instead of the dollar sign, $ . For example,

0 (E15) would appear instersd of ($15) * 
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SET DATA ENTRY ADDRESS 
B E T  TIUSTRUCTIQN COUNTER 
SET $TOP BOVNDARfES 

deal with the input of addrear information. Tha SXT DATA ENTRY ADDRESS 
key m a  f a y  wplaixpllmd sar4er in the aactican an oddrgrra detarminatim. 



I 

The SET STOP BOWNDARXES switch provideu BL rntana of recoad-
h g  in CONDEF the addxsrea stopping bemndariera, Thane Wunbnrierr am taken 
fromthe seurce r9pecifisd by the B O U I P ~ Qewitches. Xf the SOWRCE NUMEKIGAL 
SWITCHES switch ie  on, the etnp bowlr$ra?isa axe trkm frcJm tha namwierl 
switchear, Stopping WfU occw at the mrdaxlesrn rapecifisd 0x1the la&bank of nu-
merical switchets if the right bank is eat to blank. Stopping will occur withh 
the range of Qddssases indicated on tks left and right laanks raf numwicsl switches 
if the left rddlrass i s  lese tham the rt&t addrose. Xf the left addrase 5rr gmat@+ 
than the right addrwm, etoppiag .tllrlU occur outaide of the indicated rung@. fn 
efther ~8418,the left address i e  included in the #topping range WlrUe as right 
address i a  not, If both addreaeets ore equal, or the la& rddress i r r  corrrpletely 
blank, or either addreus ie partially blsurlrc OI i e  a meaninglaas ad&rrr, thsn 
the ewer indication %walid Numerical Switch Setting" i s  typed on the type-
wsitar * Any bit ad&eorr ir trunceard bum to the neareeL half m y $  fat instruc-
tion fetch #topping, 

The &OVRGE DYGITAL POTENTIOMETER ewit& f e  ignored. ff 
no sdcflsms sautae twitch i e  can, the data entry adasare becomes tha ntfsctivar 
stopping aihberare, nnowar than on@ 86urcb wwitch Ir OR, the error indication 
tlIncompatiblarConnMtlation'toccwa. 

The thrcss action keya 

ENTER DATA DESCRIPTION INSTRWCTZON 
EN3'ER DSDICATOEL LfsT 
ASSIGN X/O UMTS 

deal With the inpttt of format details, The ENTER DATA DESCIZUFTEON 
INSTRVCTXON key was described in the format sectiwt, and the MSXON I l O  
W I T S  key was described in the address eectfon. 
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, . .  , 

ENT'3[ER FROM EIXNASrY KEYS {Switch) 

BEL'ETE 

CLEAR. 

ENTER 
LOAD STRAP *\ 

F P F 
(2 for indeuc wrdu,  
eigned bit address, count field, rafill field, ( o )  ( o )  { o )  ; 
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and for variable field 1m@hdata, 

In entering an instruction, STRAP format8 and syrnbslic notation are urttd. 

A certain amount of flexibility ir allowed to  the format entered on 
the typewriter in that (1) spacer a r e  ignored; ( a )  i f  a field ir  ahorter than it 
i r  to be in the memory, it iol riglht-jurtiffed in the memory; (3) if the field is 
longer than it i o  to be in memory, it io  truncated on the left; (4) a right to . 
left drop out of fielde in the inrtructien format is used a8 in STRARj (5) omit-
ted fidde are interpreted a8 sera except for the uawrl STRAP ecsnventionr in 
the data deocription field and the or-fng of rign bits from the numerical and 
riga byte fields, 

If the memory bit addrers is not ta full or half word addrear when 
entering an inetruction or a full  word addrare when aatering floating point or 
index word data, the error  indimtian llbcompatibloCam&inationllwill be 
typed on the typewriter. Thio error indication oacurr when COMDEF trim to 
stare the data. If an invalid operation code is  typed, the tlTypingEPre)rt4indi-
cation will occur. 

In ganaral, the numerical pertiona of the entered data in in deci- 
mal. Wtowwdr, if thcOCTAL switch ir  an, the n u m e r i d  portiono e h d d  be 
typed in octal. The une of the deciml digit# 0 or 9 wil l  produce the IITyping 
Error11incllcrtian en the typewiter .  Sf the BINARY switch is on, the data 
entered i r  to  be typed entirely in btwry rtill retaining the chrraetsrisrtic for-
mct grouping except for the instruction format. For instructionr, the binary 
digits tare typad acecarding to the mrchinr Snrtruetbn format rather than the 
STRAP format 

The EFFECTIVE ADRRESS edtw i s  ignored and w E in the I 
field of an instruction produces the errem indication llTyping Errorf1.  Synnbdr 
other than $ or $X in the I field of on inotruction r h o  produce the error 
indication llFyping E T ~ o ~ ~ ~ .Both the BWARY and OCTAL keyrr on together 
produce the urual %compatible Ctambinatian" e r ror  indication. If the bit 
addrese is taken from the W a  entry addreas, the latter addreas i a  incrementeel 
by the field length after the entry action. 

The LOAD STRAP key enables one t o  laad into memory LL block of 
binary GTR-AP output from an input-output Unit, a. g. I tape or di8.k. The 
lldrsstinrtionll lawitchas determine from which input--output unit the loading ia to 
occur. However, the DESTINATION TYPEWNTER and PRINTER ewitahee are 
not compatible with thir key and their u ~ l eproducea the 441ncompatible Combi-
nationt1 e r ror  setting. 
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Output of information 

The second category into which the action keys and SWit,@hO6fall 
is that of the output of information. One of the output devices on the conleols 
is the numerical display, which ir directly acce tdbls  through the threat keys 

DISPLAY FORMAT 
DISPLAY DIGITAL POTENTIbMETERS 
DISRLAY STOP BOUNDARIES. 

Corresponding to each of these keys is a binary light which i e  Qn when its 
corresponding key i a  active. The DISPLAY FORMAT key rcreulto in the dis- 
play of the format currently in ucle on the right half of the numerical display. 
This would then replace the display of the instruction counter, but the b t a  
entry address would remain dfaplayqd on the left half of the numerical dieglry. 
The DISPLAY 6TOP BOUNDARIES key enables one to  display on the left and 
right halves of the numerical display, the address etopging boundaries CUT-
rently recorded,in CONDEF, The DISPLAY DIGITAL POTENTIOhAETERS 
key cauclm tlna dettiaga of the three digital potontiornetere to be direplayed on 
the numerical disphy.  The settingo on the leftmost potentiometer are die-
played 8s signed numbers ranging from -64 to +63.  The settings m the center0 and right potentiometers are dirplayed a8 numbera ranging from 0 to 127. The 
left, center, and right potentiometers are! dieplayed an tk*mamerical diaplay 
in poaitiona 1-3, 7-9 ,  and 13-15, reepactivsly. As long a% thir key i o  down, 
the setting8 are reaet each 1/4 second, Once the key ia  rplsared, the SIGNAL 
or  ENTER key muet be pressed ta restart the process agah. If more than one 
of the keys DISPLAY FORMAT, DISPLAY STOP BOUNDARIE8, or DISPLAY 
DIGITAL POTENTSOMETEZU, ir on, the error indication flXnccPmpatible 
Csmbinafisn" appear 8 on the typewriter. 

The action switch 
a 

DISPLAY ON BINARY KEY-LIUHTS 

cauaeg a &-bit word beginning at the bit addxeer specified by the B O U ~ C Qewitchew 
in the usual nnaJrner to be dirployed on the binary key-Ughtr. If, however, one 
of the keys is htched, the error indication llIncornpatible Combinationtf will a)-
pear on the typewriter. 

Since the typewriter producela the  only permanent type of output 
tat the console, it is desirable to record there the state of such transitory items 
C~LBthe time clock and the numerical display. The keys 

TYPE TIME 
TYPE NUMERICAL DISPLAY 
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are provided far these functions, The current reading of the time clock fa 
hours, minutes, and second8 i a  typed on the conlrola typemiter m.1~ 

., TIME X X X X X  : X X  : X X  

when the TYPE TIME key ie  active. When the TYPE NUA4B;RSCA.L DISPLAY 
kry i s  on, the typewritel: will type the legend MlrM DZSP folfowad by the con., 
tmtrr sf the numerical display character by character. If any of the lights 
DISPLAY FORMAT, DISPLAY STOP BOUNDARIES, OX DISPLAY DEiLTAL 
POTENTICMETIFIRS, are on, the corresponding legends FORMAT, STOP BDY, 
QT DIG, POT, i s  typed following the cantate of the dhplay, 

The keys 


WRXTE 
W R I T E  ACCUMWILATOR 

furniah a gencsrol way for the output of information. The WRITE key caumei~ 
both the bit address specified by the $ourco switches and the contcmta of t h i e  
bit addreser to  be displayed on the unite specified by the dsbstinatian switchor, 
The source switches epedfy the bit adatreas in the mme frshian as they do in 
conjunctionwith the SET INSTRUCTION C0VM:RZ key. If the ad&eser is 
torken from the, data ontry addreas, it i a  incramanted by the field lmgth after 
the addrese La usad for tha output, The,format varhtiona a r e  described in 
the format aecticm. 

With the WRITE ACCUMULATOR key, the accuf#uL&t~rm y  be 
displayed on the unit$ ia~ercificedby the dsbetinatfsn #witches. The faxmat of 
the accumulatgr is detaiminad by the right numerical switches or the data 
description inrtruction, If the format mode i%floating point, the double pre-
cioton quantity i r  written; if VB'L, the entire accIuonulptor left of the offset its 
written, omitting l a d  seroe. If the format I O U ~ G ~  dcacriptionir the *ta 
inetruction, it&offacet is wed,  Xn aU other ciema anrsffmt of &erai r  rerumad. 
fn any case following; the eign byte, the &set ured i s  typed as XXX.  
The BJ"ARY and OCTAL external switches provide t b  usual o p t b ~ aof b c i -
marl, binary, o r  octal output. Inrtmctloa or index word formats &re not valid, 
and c a w 8  the indication "Incompatible Combination'' to be typed. 

The 

DUMP 

key providae a means of getting an ordinary dump between limits. With the 
DUMP key data between the addrssoes indicated on the left and right,numerical 
switches may be placed in dump format on the unite rpecifiad by the destination 
rhtches. The dump range ~xtandsfrom the location set in tSle laft numerical 
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0 


rswitchee up to but not including the location set in the right numerical switchea. 

B c h  address taken from these switches is  truncated to a half word addres8. 

If the right bank of numerical switches is totally blank, only the aingle location 

designated by the left addreas ile interpreted and dumped, If the right addrecra 

is less than or equal ta the left address, or  if either addrtaa is partially blank 

or invalid, then the error indication "Invalid Numerical Switch Setting" ie typed. 


A dump will coneiet of a location and the representations of its con-
tents a~ an instruction, a binary number, a floating pdnt  number and an index 
word, The standard phyeical form in which this appears depend8 upon the lo-
cation to be dumped and its deetination. This will he dirrcuaraed in the appendix. 
If the destination i a  printer or typewriter, this dump format i s  printed directly. 
If the destination i a  tape or  disk, thia format i s  recorded in 6-bit 705 code 80 

that it can be used in peripheral printer equipment to produce a correct listing.
Xf the deetfnation is card@, the format is punched (on two cards) such that it 
may bs listed correctly. 

. Xf either the BINARY or OCTAL switch is on, the typewriter or 
printer are not vatiddeetinations . me error indication tlIncompatibleCombi-
nation" is given if they are used. If the OCTAL switch Is on with any other 
decrtination switch, the memory i s  dumped in straight binary in the STRAP 
loading format  and is preceded by further STRAP loading information which 
recordB the contents of the problem program'e internal registera and contain 
the necessary instructions to restart the problem program where it -8 t e r -
minated. If the BINARY switch is on, a similar dump is made except that 
now it i s  i n  the necessary format to be loaded and reetarted by the XNITXAL 
PROGRAM LOAD key, rather than by the SPRAP loading program. The 
EFFECTIVE ADDRESS switch i s  ignored. If the BINARY and OCTAL switches 
are  both on, the  er ror  indication ftIncompatibleCombination" will appear on 
the typewrites . 

Stop Conditions 

Stopping at arbitrary places within a problem program is a very 
desirable feature for  debugging. Several action keya are provided to  furniah 
several alternatives. The key 

IE' ADDRESS STOP 

permits stopping when an attempt i s  made to fetch any part of an inetruction 
from the area defined by the stop boundarise oet in CONDEF. At the time of 
this type of atop, the instruction counter will contain the addreres of the instrue-
tion causing the stop. This inetructi~nwill not have been executed, X t  the pro-
gram i r s  reratarted &err, at least one instruction is executed before etopping. 

I 
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Whm the stop i s  f o r  thia reason, the ICF STOP light is illuminated. The key8 

DF ADDRESS STOP 
DS ADDRESS STOP 

have the asme action aa the IF ADDRESS STOP key accept that tbat @tapoccurb 
fox data fetching and $toring and the corresponding DF STOP light or 015 STOP 
light i e  turned on. The error indication "Xncomplete Comb~nation'' will occur 
if rnwe than on8 of the keys IF ADDRESS STOP, DF ADDRESS STOP, ox DS 
ADDRESS STOP l e  on. 

The 
BRANCH POX" STOP 

key etiablas $ha program to #top before axecutin8 any succcacrful branch, When 
the etop aceure, the tarstructioa counter containr the  addrear ob the branch 
instruction. When the program is restarted, at haot  one inretructian i s  axacutad 
befwe rtopping. 

The key 

INDICATOR STOP 

will enable the program to stop upon interruption by any of the indicators 
specified by the E%TER IWDICATOR LfST key. When this type of stop OCGUTI, 

thr typewriter will type XND STOP (indicator) (location of causing inettuction). 
The inetructfm counter retains the addrers af the next inrtruatian to be (Ute-

* 	 outed upon restarting. Thio, in general, wlll be the fixat location of the €imp 
routhb for  thie Indicator, 

OperationAl Mode 
! 

, I,,? The operateonat mode i s  the final category €or which action ~ Q Y I  
and Bwiteheta are!provided. The 

START 

key caube8 thb problem program to @tart, beginning at the location curxmtly 
in the 	instruction counter, The execution of the p~oblsrnprogram may be 
etopped by depressing the SIGNAL or ENTEXt key on tha console, ar by one of 
the atop action switches, The 

SXNGLE STEP 
MULTIPLE STEP 

keya cause, the slama actfdn a8 the START key, but raeult in only a limited 
amount of program execution. With the SINGLE STEP key, only a singla 
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I i 
in the problem program i s  executed. With the MULTXPLE STEP key, the 
number of instructions executed f a  taken from the retting OR the digital po-
tentiometer, A negativa or zero setting w i l l  produce the "Incompatible 

earrot indication, One of the atop action keys may CFI'UOQ 8 
atop prior to exacutlnsg the spcraified number of inetruetiono, The 

ASSEMBLE STRAP 

key parmite the re+ding and assembling of a deck of STRAP mnemonic cards 
from a card reader. The areernbled binary sutput ir  placed on the input* 
output unit desrignatod by the destination rwitcheo. The UBB of the PWXWER 
deetbtion sdt'eh a w e I c  a normal listing of the assembled S T U P  program,
The TYPEWRITER doatination switdh i s  invalid and itr use w i l l  raseult in the 
error fb&cation tlXncox&rtible Combhatianti. Alse,,if more than one of the 
two kaya, START, SINGLE STEP, MULTIPLE STEP, Q X  AGSEMSLE STRAP 
ore on, the  error indication %compatible Combinationttir typed. 

The 

RUN NOISY MODE 

switch permits the problem program to be run in the Noisy Mode condition, It 
irs independent of any other mode in which the program m a y  be operated, A 
programoriginated Noisy Mode takes precedence over the consoleoriginated 
Noiry Made condition. 

The 

TRACE 


switch permits tracing of all ia~tructiansthroughouf an arbitrary range opsci-
f led Qnthe nwmrsrfcaA awitctres. Tracing w i i l  oucux wiUlrin the xange of addrer-
1ae8 indicated on tho Left and right banks of nunaerlcd urw;ltchss ff the XQ& ad* 
drssa ir less than &a right address, The tracing will occur outside 0;f the 
indicated range if the left addrsas ie greater than the right addrea~ .  lltz csithw 
case, the addreso ret  in the left bank of numerical ~wibilrhesis included in the 
range, while the addrase in the right bank of awftchQ# ia  excluded, Both ad-
dressee are truncated to half word addresses, efther (1) the right a*ers 
equals the left address, or (2) m a  of the addresses i s  totally or partially blank. 
o r  (3) one of the addresseo is on invalid addreaa. then the error indication 
"fnvalld Numerical Switch Setting" is typed. 

The tracer Se recorded on the unit# designated by the destination 
switches in thb same fsraihion as in the DUMP c a ~ e ,except that the BINARY, 
OCTAL and EFFECTIVE ADDRESS switches are ignored, The TRACE format 
for each trace step consists of 
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1. 	 the instruction canter 

2. 	 the inetruction, 

3.  	 the indicatoro get ta one, and 
4.  	the csnterrtsr of the location(#) changed 

by the inBtruction. 

The inatruction counter is that of the problem program, The 
instructiron is given in STRAP format with effective addresrer, This i e  f d -
lowed by a numerical list of those indicators which are rre t o  one at the 
completion of the inetruction. This fist etaxts with indicator number 15, 
unlessl the instruction is M input-output one, in which case the list begine 
with indicator number 6 ,  If the contents of any location d a m p s  as a reoult 
of the instruction, thie change is recorded, The manner in w h i a  the con* 
tenta is dirpphyed depends upon the traced inrrtruction a6 given in the following 
table: 

hetruetion Traced 	 Format qf Chonged Reeult 

Floating Point (except for 	the The result w i l l  appear 4s a decimal floating 
compar8s) 	 point number in singla precision for all Tb-

Memory oparations and double pzecibion for 
the other operatione. 

I 

Index Arithmetic (except fox 
the c o h p a r e ~ ) ~COUNT AND 
B W C H ;  COUNT, BRANCH 
AND REFLL; REFILL; The result w i l l  snpptertarae an index word. 
REFILL ON COUNT ZERO; 
TRANSMIT;and SWAP with 
direct counta. 

Integer Arithmetic (except for The reault wifJappear in octal if the made ie  
the compares), and Radix Con- binaxy and in decimal if the mode is decimal. 
ver sion. The sign byte i a  given if the operation h a 

signed one. The length of result is taken from 
the instruction for To-Memory operatione. For 
other operatiune, the entire accmuhtsr  iar given.
If the VFL instructionhars progressive indexing, 
the index word changed will also be preecanted. 

Connectives 	 For all connective operations, both the left ejeroa 
and all-ones counters are given in decimari. Fox 
CONNECT and CONNECT TO MEMORY, an 
additional octal quantity is given. For CONNECT, 
this ics the entire iaccmulator. For CONNECT 
TO MEMORY, tkie data ie specified by tho field 
length of the inatruction. 
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Instruction Traced 	 Format of G h h e d  Reeult 

Branchear Compares, Theee inetructlons result in no output for this 
TRAMS= or SWAP with im- portion of the format. 
mediate count, CONTROL, 
LOCATE, STORE ZERO,and 
RELEASE 

READ or’WRI’X’E 	 The result given is the control word both before 
and after the axecution af the X/O instruction, 

EXECUTE, or EXECUTE The result depends upan the nature of the 
I” AND COUNT instruction@~)axec.uted. 

The standard physical form of the trace output, which is dependent 
upon it&desrtfnation i o  diasusarard in the appendix. 

For BU). EXECUTE inetxuction in addition to the four types crf infor-
mation usually given, the instruction executed and its location are given. UT a 
long,chain of exacute-type inetructione occurs, it ire traced in detitsit through 
only four lev&. However, the entire operation i a  eurecuted. The location 
changed is determined by the nan-execute type instruction csxecutad. The 
EXECUTE XNDXRECT AND COUNT inrtruction behaves in the same way as 
EXECUTE except that the location of the pmaeudwinstruction counter is also 
exhibited at each level, 

When an 1/0instruction i a  encountered in the problem program, It 
is executed and the tracing program wait8 for it8 completion before printing. 

xf a problem program inetruction causes an interruption, the inU-
eator causing the interruption i s  followed by an aatcsrisk in it8 listing. The 
entire fixup rautine will be traced if it i s  in the tracing range, Interruption$ 
caused by the indicatore 0-19 are handled &u the tracing program. Only the 
indicators 20-47 may cauie interruptions to the problem program. Tho tracing 
program remembers whether the prohlern program is disabled o r  enabled, and 
handles all the interruptions accordingly. The actual state of the interruption 
mechanism can not be changed by the probiGm program during tracing. 

CONTROL TRACE 

rawitch initiates the same action as the TRACE switch except that tracing occur@ 
only for each successful branch-type instruction. 
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C0MDrcP-p 

CONREF-0 i e  specified 8 8  a minimal but uraful cotlsols-detfining 
routhe, It i r  ddirrrrd within the frarnewark af CONDW-X but with maqy 
rcttana and combinatitme inoperative, by addin6 to CONDEF-0ita w llaodular 
fashion, it shbuld eventually expand into CONDEF*l. 

Of the addaesa owitches available, oaly 8OIJRCE NUMn1CA.L 
SWITCHES, TAPE and DlMTlNATION TYPE'W?RIETmare in any sen8e 
operative. Except fat dactimerl locations in a dump, QU output is in binary. 
Wance the format interpreting partione a r e  inoperative and the data d e a c r i p  
ti- incrtructian i e  not available, Only the BXNARY format ewi@h ib active, 
The data Bntry addrsre is ava/lablea, Tha, SET DATA ENTRY AJJDRE8S 
action key iol available to anodify the addrsss. However, the new addxoro 
muat come frwn the numerical switches. Hence the SOURCE NUI&EUCA& 
SWITCWE8 #witch must be set arn with this action key, OtherWiBa, the OXLXBW 
indicaticm "Incornpatilklie ComMnation'l is typed 015 the typewriter . 

In general, upon &artoppfng, the numerical display will contain in the 
left half the dater entry addreas; and in $ha right h&, the instruction cowrzhr. 
The only action k4y which Will produce anything else there ie tht DSPLAY 
STOP BOWNDARIES key, 

For starting and atopping action, the folltbwing keys are amilabla: 

START 
SPrJGIrtE STEP 

ZP ADRRESS STOP'" 

DI ADDRESS STOP 

DS ADDRESS STOP. 
 8 

., lhn conjunction with t h w e  kaya are the SET XNIPTRUCTIOIEN COUNTER 
and SE" STOP BOUNDAe33E3 b y e .  The address information to be entered 
dthm i a  the data entry addrear or it is on the numerical ardchela, I%r the 
latter calse,<t;heSOURCE NWMERXCAL SWITCHES switch mast be on. The atop 
boundary addressees must be fuU word addressee, otherwise the error indication 
llIncompatlble Combination" i r  typed on the typewriter, 

The switches ENTER FROM BINARY KEYS and DISPLAY ON 
BYNARY KEY-LXIHTS are available to enter or dieplay 6~ full word of general 
fnfevmotion. Alao,  the DELETE and CLE'IAR keys are active, With these owitches 
and keyer, only the SOURCE NVMFMCAL SWSTCHES ewitch is active. a fe on, 
the numerical switches supply the address information. Otherwise, the data * 

entry addvsors i a  wed, To get B parxzxment rscard sf the t h e  clock and the 
nwnetiecal display, the TYPE TIME and TYPE NVMERZCAL DXSPLAY keys are 
em&blQ8, 
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Finally, a modified form of dump i a  available through the DUMP 
key. With the DUMP key, either the DESTINATION TYPEWRITER or TAPE 
muat be on. If neither is an, the "Invalid Combination1' error indication i s  
typed on the typewriter. The dump format is truncated to give a decimal 
location in half word increments and its cont snt s in binary. However, when 
the TAPE destination swithc i s  on, the BINARY format switch i a  applicable. 
With  it on, the information i e  dumped in rptraighk binary with the necessary 
information to be reloaded by mean8 of the INITIAL PROGRAM LOAD key. 

In aummary, the following are the switches and key8 which make 
UP CONDEF-0: 

Address switchee 

SOURCE NUMERICAL SWTTCHES 
DESTINATION TYPEWRITER 
TAPE 


, Format Switches 

0 
BINARY 

Action switches 

DISPLAY ON BXNARY KEY LfGHTS 
ENTER FROM BINARY KEYS 

Act ion kevs 

START 
SINGLE STEP 
IF ADDRESS STOP 

DF ADDRESS STOP 
DS ADDRESS STOP 
63%" INSTRUCTION COUNTER 
SET STOP BOUNDARIES 
DELETE 

CLEAR 

TYPE NUMERICAL DISPLAY 
TYPE TIME 

DISPLAY STOP BOUNDARIES 
DUMP 


0 

W."Y. Stevens R. P,Polivka 
A6 erociat e Engineer Aeeocilate Engineer 

7030 Engineering Planning 



APPENDIX 

Summary OfDefined Kayoand Switches 

SMtcher (16) 

Addre I B 

SOURCE TYPEWRITER 
SOURCE NUMERICAL SWITCHES 
SOURCE DIGITAL POTENTIOMETER 
DESTINATION TYPEWRITER 
PRINTER 
TAPE 
CARDS 
DISK 

Format 

BINARY 

OCTAL 

EFFECTIVE ADDRESS 


Action 

DISPLAY ON BINARY KEY-LIGHTS 
ENTER FROM BINARY KEYS 
RUN NOISY MODE 
TRACE 
CONTROL TRACE 

Kayo (27) 

Action 

SET INSTRUCTION COUNTER 
SET STOP BOUNDARIES 
SET DATA ENTRY ADDRESS 
ENTER DATA DESCRIPTION INSTRUCTION 
ENTER MANUALLY 
ENTER INDICATOR LIST 



DELETE 
CLEAR 

ASSIGN I/O UMTS 
LOAD STRAP 
WRITE 
WRITE ACCUMULATOR 
TYPE NUMERICAL DISPLAY 
TYPE TIME 
DISPLAY FORMAT 
DISPLAY STOP BOUNDARIES 
DILSPLAY DIGITAL POTENTIOMETERS 
DUMP 

SINQLE STEP 
MULTIPLE STEP 
START 

AS8EMBLE STRAP 
IF ADDRESS STOP 
4W ADDRESS STOP 
DS ADDRESS STOP 
INDICATOR STOP U? 

BRANCH POINT STOP 



-$-

Order of Senaink 

The order in which CONDEF obeys the, activated action 6WitCheR and keyr 
ir very important. CONDEF handler the general clasrificationr, 1) addrorr 
Rottinge, 2) format settingr, 3) data entry, 4) data dirplay, 5) rtarting, and 
6) $topping in this order ,  More rpocifically the order in which rearing an8 
iction on each of tho rwitcheo and keyr occurs i r  a8 followr: 

la. SET DATA ENTRY ARDRESS 
b. SET LOCATION COUNTER 
C. SET STOP BOUNDARIES 

I 

2a. ENTER DATA DESCRIPTION INSTRUCTION 
b. ENTER INDICATOR LIST 
C .  ASSIGN 1/0 UNITS 

3a. DELETE 
b. CLEAR 
C. ENTER FROM BINARY KEYS (rwitch) 
d. ENTER MANUALLY 
e. LOAD STRAP 

(2 
4a. DXSPLAY ON BINARY KEY-LIGHTS (owitch) 
b. DISPLAY DIGITAL POTENTIOMETERS 
C. DISPLAY STOP BOUNDARIES 
d. DISPLAY FORMATS 
8 .  TYPE TIME 
f .  TYPE NUMERICAL DISPLAY 

I* WRITE ACCUMULATOR 

h. WRJTE 
i .  DUMP 

5a. SSNOLE STEP 
b. MULTIPLE STEP 
C. START 
d. MSEMBLE STRAP 

6a. IF ADDRESS STOP 
b. DIT ADDRESS STOP 
C. DS ADDRESS STOP 
d. INDICATOR STOP 
e. BRANCH POINT STOP 
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ftrrttuctiaa Format W i t h  The BINARY Swltch Activo 

Whan the BXNiQRY rwitch ir  actjve, tbe inrtlrUCdQnformat door not appear
in STRAP form. ’ Rather the binary bitr wMch appoar are grsuprd amordhg 
to the marchina inrtracdian format. Tho bite aro grouped ar followrt 

for full 	word iartructionr, 
. Bite 	 0-17 , 18-33 24-27, 28-31, 32-50 , 51-63 

Word Bit Cod. Indox Addrerr Operation, 
Addrere Addrorr 1000 Firld Modifiorr %c 

Index Field8 

for half 	ward instructionr, 
Bit8 	 0117 D 18 , 19-31 


Word Bit Qgeration, 

Addrorr Addreer Modifbra, 8t 


Index Fielda. 
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The Dump Formrt 

ltaformadsn ir  dumped evory half word within the range indicated, Tho gonw 
w a l  order in wbich tho material appoarr ir ae f0llewr: 

location, inrtruoden, binary, &adflortiryl point or fado% wsrd. 
Tho location will bo durnpod as a decimal bit addrers. The contentr of thir 
focadon Will thon bo intorpretod ar an inrtruction in STRAP rymbolic farmat. 
I f  at thir particular location 110 valid inotrucdon Gccurr, the legend INV. OP. 
agpoars inrtead. If tho inrtruction ir  a full word one, the contento of the 
nixt half word i s  n9t rwunined ar the rtart of an inrtruction, If it ir  a half 
word inrtruction, the nrxt halfward i r  alro examined to determine what typo 
of inrtruction it might be, Thur, for every lacation except the firrt dumped, 
the irutructtion interpxatation may contain aithor 1) (r full word instruction, 
2) I, half word inrtruction, 3) the legond INV. OP., or 4) blankr. For 
the f i r r t  location, the inrtructisn interpretaticsn can not reault in blank. The 
I ELoldr aro prorented ar (8XIL). 

Tho binary reprereatation of the contontr of the half word ir broken up into 
four blockr of eight bit8 oach. The data noxt ir  ropreeented in tho floating 
point inad index word formatr on alternate liner. On the Uner corrorpondiryy 
to the f u l l  word locatlonu, the reprosontation of the full word location aa a 
flerting point number followr itr binary rsprerontation. On the liner C O F ~ O I B -c> poacUng to the half word locations, tho raprerrsntation of the praviour full word 
location am an index word followa the binary reprerentation. Tha floating 
peint reprorentation will  appear ae a r i ~ n e d  docimal fraction followod by a 
rignod decimal exponoat, The throo flag bits then follow the e q w w a t .  Hero 
the charactma T, U, V or  ooro will appear according t0 the indiddual flag 
bit retthgr.  

Tho format a8 i t  ir plaaod en tho printar (or tap0 or dirk) i s  as followr: 

CHARACTERS 
ITEM REQUIRED 
Location 9 
Space 1 
Inrtrucdon 46 
Spaccl, 1 
Bfaaxy 3s 
spaco 1 
Flordng Point 26 or  Index Word m 


a 
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A fuothor brrakdown of the floating point and index word format8 i r  - \ 

Floating Point Index Word 

ITEM 
w n  
Docimal Point 
Fraction 
@ace 
m n  
Rsxponont 
Spacr
Pata Flag8 

GHARACTE&S 

REQUIRED 

1 
1 

15 
1 
1 
3 
1 
3-


26 

ITEM 

W n  
Value Field 
Space 
Index Flag 
Spaco 
Count Field 
Space 
Rrfill Field 

CHARACTERS 

REQUIRED 

1 
9 
1 
1 
1 
6 
1 
6 

z 
An example of an Anrtruction which rrquiror the maximum of 46 characterr ir -

On thQ typowritor tho format will require two lines. The information appear8 
aI f Q b W 8 :  

CHARACTERS 
ITEM 

1st Line 
Locatton 
Space 
frretruction t ,  

2nd Line 
Indention 
Binary 
Space 
Floating Point or 
I d o x  Word 

REQUIRED 


9 
2 

43 
3 

4 
35 

2 

26 

-%r 

A singlo apace occur8 botweon the two Uno8 and IS ebt,$b$)space occur8 after 
tho recond line. 

For autput on cards, two cards per location arr necessary. The information 
appaare as followa: 



*?* 


ITEM 
l o t  Card 

Loortiam 
c364wmccount 
Irwtruadon 
Bk*# 

Standard Blanks 

2nd Card 
Location 

C d  	(;*.8k#1~llCount 
Binary 
Floating Point 
or Index Ward 
BIankr 
Standard Blanka 

COLUMNS 

REQUIRED 


9 

1 


46 

22 


9 

1 

32 


26 


10 

2

35 
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Trace B'ormatr 

Tha naturo of the trace formatr dopondr upon the dortinatioa of the haform-
don. In each caie,  tho etated apace rsquironxontr are the mudmum, Tho 
traco format a6 it ir plrcod an the printer (8r dirk 0 s  tap@)h ao follow#: 

CHARACTERS 

ITEM REUUIRED 

1st Line 
Locadon 9 
Spuae 1 
Xnctruetilon 46 
space 1 
bd4catora (m.of 20) 

i% 

tad Line (smitfsd if unnoceruary) 

Idandan 4 
Xadhtorr (mu. of 35) 104 m 

3rd Lino (occur8 only for EX or EXC fnatructionr but may br 
reported thrcsugh 4 lovelo of EX or EXIC frutrucfionr) 

ladention 2 
Location of Ins truction 
Ekecutad P ~ O U ~ O - 8 
inotructioa Counter 
Space 1 
fnotrwcdon 46 

37 

4th Line 

Indention 4 
Rorulta Changed 

Tho tvace format for the typewriter is aa  followa: 

CHARACTERS 

ITEM REQUIRED 

1st Line 
Location 9 
Space 2 
Inatruction 46

37 




CHARACTERS 
JTEM 

2nd Line 
REQUIRED 

XndsnUon Vl t 
ladleatore (ma%,of 23) 68 m 

3rd Line (omitted i f  unmcclr~ary) 
fndentioa 2 
W c r t o r r  68rn 


4th Line (omitted i f  unneceosary) 
Indention 2 
Indicatws ( 9 )  26 

.I.)-.

28 
5th LIna (occur@only for EX or EXIC, but may be 

repeated through 4 lavelr) 
Indention e 
beat ion (Pf Inrtrucdon 
lIExc,aukd er Preub- 8 
h t S U C t i Q n  Counter 
Space 1 
Xnrtruetian 46 

4”1 
6th Wne 

bdentisn 2 
Rclault Changed 53 

-!% 
7th Line (lurtrrrary only fcer progrssefve indaxing or f / O )  

Indsatiorr 2 
Rsrult Changed (Index 31 
OF Coutrol Word) sa 


The trace farmot en craxdo ir  au I~ l lowr:  

COLUMNS 
REQUIRED 

8 
1 

46 
22 
1 

2-
38 




COLUrnS 
ITEM REQUIRED 

tnd Card (omitted if unnecessary) 
Location 8 
.603trmn count 1 
Indicrtors (34) 68 
B l ~ n k  1 
Standard Blanks -2 

80 

Standard Blanke 	 -2 
80 

4th Card (oocurr only for EX OP EWC but may 
be repeated through 4 hvels) 

Location 6)em& Ge4sYmCaunt 1 
Location of Instruction 
&&cutsd w Psetado-

inrtruction Counter 8 
Instruction 46 
Blanko 15 
Staabrd Ellknks -2 

$0 

5th Card 
Location 8 

edPd Gi!Pkrmcount 1 
Raault Changed 
BlankrJ 

53 
14 

Standard Blrrnks 2 a 
6th Card (necessary only far prograsetve indexing or I/O) 

L o u tion 8
fi&d count IL 

Reault Chaxqgrd (Index 
or Controi Ward) 28 

bbankr , 41 
Standard IeUknak 2 

.1L. 

80 



c 

XTgM CHARACTERS 
l n g l o  Procirlon 

1 
1 

15 
1 
1 
3 
1 
3 

23 
&do= Word 

.- ITEM 
aga
Valuo meld ( d r a h l )  
Waoa
Jw 

CHARACTERS REQUIRED 
1 
9 
1 
1 

0 

VFL Binary 

$paeo 
Count Fiold (decimal) 
Spaor, 
RotY11 Field (do~imal) 

a 

a I 
ITEM 

@gaud 
CHARACTERS REQUIRED 

Signed with Pro- Unrignad Unrignod with 
grerrive trraloxltrg Progrerrivr 

Octal 43 43 43 43
Indexing 

Spacr, 1 1 * w 

Zone BLta 4 4 (.. a 

Nan 1 1 .. 0 

$lag Bits 
Space 
Index Word 

' 3 .. 
25 

a 
3 

36 
80 
- .. a 

$4. 
8 
a 

26 
7-i 

Y !  

0 



VFL Decrhal I 


ITEM CMAIZACTBlRS REQUIRED 
Signed Sigmd with Pro- Uarigned withU ~ i p ~ d  

grenrlva, Indexing Prcsgreaaivo 
fndaxing


Decimal IS 15 16 16 

Space 1 1 * 
 0 

Zans Bite 4 4 ., .. 

L Lfl8n 1 1 


Flag Bite 3 3 ..
Ic 

Spago .. 2 * 2 

Xnciex Word 26 26
-3i x i i 44 


Coanective 
ITEM CHARACTERSREQUIRED 

Witbut Progresrive tadozdng With  Progrerrive Indexing

Qetal 43 43 

Space 1 I 

Left Zarcer Ceunt 4 4 

6pacs 1 1 

AU Ones Ceunt 4 4 

S p r c e  .. a 
rrpa.# Word 6 


Coatrol Word 
ITEM G NARACTERS REQUIRED 
Data Word Addrerr (docimsrl) 6 

@ace 1 


Bits (binary) 7 

Spar 1 

Fl4g Bit@(binary) 3 

Spacoe 1 

Getant Field (decimal) 6 

Space . -1 

gefW Field (dwhnal) 4 


32 


Note: Ia the came of colrtrsl wawda, thq total number of charactere traJred $8 

66, sinoa tha cont.xs1word ir giwn both before m a d  after with two rlpdrae 
reparating them. 


