























































































































THT GULY RESTRICTION 8N A7 USER
T TH 18 THAT ALL “YN3®LS S

- THAT Bb
A DOT

TSOPRAARAN TE TNSURE CUMPATIVILITY
SHEULD RERIN WITH A LRETTER. A Sy#nrL
CHARACTER MAY NOT 2% REFERENCED I

D) Iﬁ hcﬁrwn]

T RUN A‘PRCPR.M (U}I T MUET BE STFRT 5D, BIMNARY FORY)

JHDER DDT, THE USER MUST.GIVE THE FOLLEWING ””wﬁ”“j 17 THE - MELDY

EXhCUMIVTg "RUN DDT™, WHEN 0DT RESPA NNS UIlH A ONT. DTAWY",.ITb‘

WILL C.“jT Cﬁfi\WU - A "LeADT BEING THE 4RVIGUC ﬂ(79 CHATCR,
ReodoR e FORMAT GF DT COMMAMDG S % ose v

ALL  CHMNANDS TR ')D? YILL TAKE 11 ’u‘.;'i\;g GRMATS

NANTE

<BPTIANAL . TEMPORARY #UTPUT MINT MADIFIER>  <CAMMAND >

<4 STRING-@F ARGUMENTS SEPARATED DY SEfT—C?LﬁNS>.'<” nTA-CHARACTER=
THE @NE EXCEPTION T THIS FORMAT WILL RE THE SINALE-CHARACTER CaMMANS
REFERRED T8 IM D) ABEVE, - - '
FRR THE'CH"A¥79 TCONTINUEY ”W ?E?ISTEQS", THE ARGUNENT STRINZ
IS GPTIGNAL,  FOR ALL‘CGNPAYHQ EXCEPT U"DUMP™ AND "RIZISTERS™, THE
TEMPORARY aUTPUT MGDE‘MHUTFTPQ WAULD BE MEANIMALESS, ’

MORE THAN GNE COMMAND MAY BE TYPED GN A LINE, AND A CEMMAND
s .
MAY EXTEND @VER MERE THAN @NE LINE. L |
FAR TR EXAMPLES IN THIS FILE, TR NUMIER SIGN [#] WILL BE USED AS
‘THE META-CHARACTER. . SR
koo % A NGTE ARBUT MUWBERS e k%o

ALL MUMRERS APPEARING IN DDT CHMMANDS ARE TAKEN T2 BE ACTAL
INLESS SPECIALLY INDICATED @THERWISE, FeR A FEY INSTRUCTI®NG,
SUCH AS MOINCT, THE ACCAMPANYING NUMBERS ARE AUTEMATICALLY
ASSUMED Ta RE DECIMAL. TG @THERWISE ENTER NONM-GCTAL NUMRERS,
OR GCTAL MUMRERS UHERE ANOTHER TYPE IS EYXPECTED, USE @NE '
GF THE ' FOLLOWING FARNS:

NNMHNN MUHBER TAKEN AS @CTAL

NHNNNN, © NUMBER TAKEN AS DECIMAL

NHMNNN, 4 NUNBFR TAKEN AS “LH\TT“? PAINT
MELDY CODT HAS A LIMITED COYPETEMNCE IN ARITHMETIC. IT RECEGMIZES
YATOAND =" IN CALCULATING ADORESSES AND CRNSTANTS, TXPRESSIMG
SUCH AS: (ADRI4PCSNT-SIZE) ART ACCEPTABLE. S
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gLD o
GLD PROSLEY NANE=-}3DDT

" READY,
LIST

(97}

M3DDT 13349 JUNE 22,1966

100 .LAST CHANGE HEREs 1831, 20/6/86

{10

115 |

120 e
125 BREAK - <A[1),I(1),LI11,B01)> 5. ‘<Af2],

_ A 1121,L123,Ui2]
130 L LT o <ATN1,TINT,LING,

135

120 THERE A“u RESTRICTIONS ON THE LYCATING 4F BREAXPIINTSS
145 : THESE ARE GIU N AT THE END gF THE SECTIGN DZALING UWITH
150 » s fﬁu BREAX CHHNANDS. o :
155 o : e o . .
160 - A SINC’E BREAX COHMAND CA V EHBED ANY UIB'R F BREAXPGINTS.
165 - EACH BREAKPZINT SPECIFIED TAKES A LIST OF | T8 4 ARGUHENTS,
170 : SEPARATED,BY COMMAS, THE ARGUNENT LISTS F@R DIFFERINT
175 - BREAKPAINTS ARE SEPARATED BY SEHI=-COLONS. AS THE ACTIGN
10 . . DEPENDS SN THE ﬁUﬂBER OF ARGUMENTS SUPPLIED, FOUR CASLS
185 - , ARE.C@NSLDEEEDo L
180 . . o - » . ,
195 : IN EACH C&SE THE FIRST ARGUHENT, A3, 1& THE ADDRESS AT
200 © o UHICH THE BREAXKPZINT 1S IHSERTED., IF ALN] IS THE ONLY
20> - ARGUIMENT SUPPLIED, THE PREZGRAM MALTS, DDT PRIHTS THE
210 BREAKPGINT HESSAGE: ."BREAKPOINT AT LECATIGN AINIT, AND
215 - - AVAITS A COUHAND FRGH THE CGQSO’Ea"~zE INSTRUCTION IN THE
220 LICATIZN YHERE THE BREAKPBINT IS INSERTED IS NoT EXECUTED
;223 o BEFORE THE BREAKX *A (ES I LACzo ‘ ' '
23 ‘ - : '
235 EXAHPLES: BREAK CRUNCHZ
240 - : : .
245 o ' UHEN THE PRSGRAN REACHES LECATIGN CRUNCH, THE
250 o .. INSTRUCTIGN THEREIN IS NOT EXECUTED THE HESSAGE
253 ' - "BREAKPZINT AT LUCATION CRUNCH™ IS PRINTED, THE
260 S SYSTEH AVALTS A TYPED CEHMAND, UHICH DETERNINES THE
2685 ' - NEXT ACTION., IF, FOR LEXAHPLE, THE USER TYPES IN THE
270 S - CoMHAND "“JN?Iﬂda (JITHOUT ARGUHEHNT), THE INSTRUCTIHN
275 .- 1IN CRUMNCH IS EXECUTED, AND THE PROGRAN CHNTINUIS,
280 - . THE BREAXPSINT REuﬂINS SET; SO THAT THL PREGRAN IS
FoAND UHEN CRUNCH 1S REACHED AGAIN.

83 o AGAIN INTERRUPTED I
2Qn : T

-
Lo

S



e
305
310
315
320

325

330
335
340
345
350

335,

"360

365

370
375
>80

THE ACTION 1S IDENTICAL T9 THE PR TC“t?TG EXAUPLE,
EXCEPTING THE A°°POPRTAiv CHANGE OF LSCATIGN IN THE
HESSAGE; IT € CURS g EVERY ARRIVAL AT SHAP, CRACKL

gR POP.

_ BREAX COHMAND UITH 2 ARGUHENTS

‘IF TUG ARGUMENTS, ALN) AND I[{N1, ARE SUPPLIED T4 THE DREAK
 COWMAND, AIN) IS AG\IN THE ADDRESS UHERE THE BR Axﬂdzﬁf
1S INSERTED, AND I(N] IS THZ "ITERATION COUNT® :

585 ..

390
1395
400

405

410 -

ALS

420
425

430
433
440

445

450

455 .
460 .

465
470
475
420
485
- 490
495
500
505
510

515 .

520
525
530
535

540

545
550

S IGIJ""'P Kuﬁ’” THAT IIN) IS

IF I[N)>0, THE BREAXPBINT I
DECREMENTED BY INE BACH TINE THE PROGRAH REAGHES LOGATION
AfNle UHEM I{N) REACHES ZERG, GR :F th PROGGRAMNER HAS
SPECIFIED I(i)=0, BREAK ACTIGN TAKES LAC” AS IF N3 ILM)
HAD BEEM SPECIFIED. , T
IF I[NJ HAS BEEN SPECIFIED <0, 9N EICH PASSAGE THRU LGCATIO
" A[N) THE BREAKPGINT MESSAGE IS PRINTED AND 1{8) IS
INCREHMENTED BY 1. WHEN IId) REACHES ZERO, BREAK ACTIAN
TAXES PLACE AS IF NG I[¥) HAD BEEN SPECIFIED. '
IF 1I(N]=0, IT IS NET FURTHER INCRENMINTED SR DECREMENTID.
BREAK VIEYER ,~39 333,03 SEEE R,S;GY‘“??&
"THE PCTLGN“ oM EVERY ARRIVAL AT LOCATION VIDUER,
THE BREAKPZINT MESSAGE:s “BREAXPOINT AT LOCATISN
-v*zunq" rs PRINTED: ON THE A0TH AND SUBSEQUERT
ARRIVALS, CBNTRL 15 ALSH TRANSFERRED 70 THE CONSOLE.
. N LVZRY ARRIVAL AT LBCATION NEYI33, THE BREAKPOINT
MESSAGE: “““Pn¥ POINT AT LOCATIBYN NEU333” IS PRINTED,
‘AND CONTROL IS TRANSFERRED TO THE CONSGLI,
- BN THE (SIGHivﬁé)Th AND SURSEQUENT ARRIVALS AT LECATIGH
'SEEER, THE BREAKPGINT HESSAGE: “BREAKPOINT AT LGCATION
SEEER” IS PRTNTED, AND CONTRGL 1S TRANSFERRED 70 THE

- CBNSGLE.

THE ABGBVE EXAHPLE ALSG ILLUS
GCTAL NUMBER CONVENTIGNS, T)
- ACCEP?ABLE, BUT UITHSUT EFFE

RATES THE DICIHAL AND
E °0° 1IN °HEU333s° IS :
?9 AND COULD BE GHITTED.

O..E )

BREAK CoaDs WITH 3 AND 4 ARGUMENTS: SEE NEXT FILE

555 CONTENU“D IN M4DDT



6LD

LD PROBLEA NAME--M4DDT

READY .

LIST
M4DDT

105
110 -
115
120

130
135
140.
145
150
155
160
165
170

180
185
190 -
195
200
205
210
215
220
225
230
235
240
245
250
255
260
265
270
275
280"

250 -
255
300
305
310
315
320
325
330
335

- e~

IF FOUR ARGUIENTS ARE SUPPLIED T4 THE BREAK CoANaND,

13:50  JUNE 22,1966

100 1AST CHANGE HERE: 1833, 20/6/66

125. BREAK CGiliAND WITH 3 ARGUMENTS:
. \ N . ’

IF THREE ARGUUENTS ARE SU_}.DPLIE'D‘ T TE BRE‘AK CEmidAND, AA[.N]

- AND I[N] ARE AGAIN TE ADDRESS WHEREZ THE BREAKPZINT IS T¢

BE INSERTED AND THE ITERATION CZUNT RESPECTIVELY. TAE .
THIRD ARGUMENT, LIN], IS TH{E ADDRESS wF & LOCATIZN WHZSE
C@NTENTS WILL BE PRINTED JUT ALYNG VWITH THE BREAXKPUINT -
MESSAGE WHENEVER AT IS PRINTED. SEE THE 2-ARGUMENT

|  BREAK CZHMAND FIR DETAILS 4F THE SIGHIFICANCE &F ILRI.
175 EXAWPLE: .  BREAK SHASH',17,JUNKIE ;CRASH,O0,MUSH; EXAd ; L9S , -3, FaUNS

- ™E ACTION: &l ™HE 16TH 'AND SU3SEQUENT ARRIVALS AT
WCATIZN SulASH, ‘THE BRE&GKPZINT MESSAGE: "BREAK-
POINT AT LOCATIUN SwMASH" AND THE CONTENTS OF
1CATIUN JUNKIE ARE PRINTED, AND CZNTRZL IS
-~ TRANSFERRED T TE CUNSYLE; o :

gN EVERY ARRIVAL AT LYCATIZN CRASH, THE BREAKFZINT
MESSAGE: "BREAKPUINT AT LYCATISN CRASH™ AND THE
CANTENTS oF 1¢CATIZN #USH ARE PRINTED, AND CONTRZL
IS TRANSFERRED T THE CUNSYLE; o
@GN EVERY ARRIVAL AT LsCATIUN EXAd, THE BREAKPYIHT
ESSAGE: "BREAKPZINT AT ICATISN EXAN" IS PRINTED,
AND CONTRUL IS TRANSFERRED T4 THE CUNSJILE;

2N EVERY ARRIVAL AT WCATIWN 18S, TiE BREAKPUSINT
MESSAGE: "BREAKPIINT AT 1WCATISN 13S™ AND THE
CONTENTS @F 19CATIZN F2UN ARE PRINTED; :

YN THE FJURTH AND SUBSEQUENT ARRIVALS AT LBCATION
18S, CGNTRZL IS TRANSFERRED - T™E CZNSZLE. '

i

285 BREAK COUMAND WITH 4 ARGUMENTS:

AND IIN] ARE AGAIN THE ADDRESS WHERE THE BREAKPBINT

A
BE INSERTED AND T™E ITERATIZN C@UNT RESPECTIVELY. Ti
HIRD AND ®JURTH ARGUMENTS , LIN] AND UIN1, ARZ TiE LZWER
W

- AND UPPER BZUNDS JF THE BLOCK #F i¥gRY T 2E PRINTED BUT
ALENG WITH THE BREAKPYINT ESSAGE WHENEVER THAT IS PRINTZD.
ALL I2CATIUNS FREM LIN] T6 UIN] INCLUSIVE ARE PRINTED. -

SEE T™E 2-ARGUMENT BREAK C@MMAND FoR IETAILS 2F -
HE SIGNIFICANCE 9F I[NNI, ' ~



350
355
360
365
370
‘375
380

385

390
395
400
405
410
415

420-
425

430
435

440
445
450 -

455

460"
465

470
475
430
485
4590
455
500

505

510
515
520
525

530

535
540
545
550

255

560
565
570
575
580
585
590

595
600

605
610
€15
620
€25

&30 -

~

&35
640
645
650
655
660
665

St R A @ At EEtA e Wit R IV T MM 2 e T &I e S T et sar T

4
-S3.,SHELTR ,Au.AE#

THE ACTI@N: N THE FZURTH, AvD SUSSEQUENT Ar{P\‘IVALb
- AT 1OCATION CHAZS , TE BREAKPZINT 4iSSAGE: :
. "BREAKPZINT AT WCATISN CHAQ’S" AND THE CONTENTS
. - UF LYCATIONS KEG THRU KEG+14(DECI#MAL) ARE PRINTED,
¢ AND CYNTRYL IS TRANSFERRED -Tg THE CZNSHLE; . :
YN JEVERY ARRIVAL AT WCATISN QUEST, THE BR._.rK T\JT
{IESSAGE: "BREAKPUINT AT LCATIuN QUEST"™ A#D THE :
CONTENTS @i LSCATIZN PANDIR BARE PRI VTED, AND Cb‘i‘-}TRBL
IS TRANSFERRED T THE CUNSULE; . '
dN  EVERY ARRIVAL AT Lc)uPTIkﬁ*\I S FETY (IF Y2U EVER
MAKE IT). ME BREAKPYINT ‘ESSAGE: "BREAKPIINT AT L
IBCATION SAFETY" AND THE CC"NT?NTS (OF ALL 1B8CATIZNS
SHELTR TRU HEUWE ARE PRINTEDj
N THE 9ST4 AND SUBSEQUENT ARRIVALS AT LdCﬂTIQ}x\‘
- SAFETY, C2NTROL IS nLSJ ’.RA\} ERRED T THE CONSBZLE.

# % % % % RESTRICTIONS #N BREAKPIINT LBCATION % % % % %

IN PRDER T ESTABLISH THE BREAKPUINT, DT #VES TE INSTRUCTION
GRIGINALLY FOUND-IN TE BREAKPOINT LOCATISN T AN UNSPECIFIZD

- 1BCATIZN, AND REPLACES IT WITH A u\’\\" FER T THE IDT RGUTINE

WHICH IXECUTES TE BREAK. THIS "WES T APPEAR T THE USER;
DUAPS , PATCHS , SIC., WORK AS 1F HE ORIGINAL INSTRUCTISN WAS WHERE
IT STARTED. = UNBREAKING Rhsiﬂﬁv“ HE CRIGINAL INSTRUCTIION Ts ITS
RIGHTFUL PLACE. S - :

,.

DDT, THEREFSRE, HAS DIFFICULTY CoPING WITH BREGKPIINTS Pch:D

AT INSTRUCTIONS WHICH DEPEND.2N THEIR LOCATION FOR PROPE

TECULION. 1C HZDIFIED INSTRUCTIONS CAN BE ACCEPTED AS LCATISAS
PLACES:

FOR BREAKPZINTS , BUT THE FULLOVING ARE PRIAIBITED
' 1) ' PRUGRAM MIDIFIED LpcaTIENS

'+ 2)  INSTRUCTIGNS B BE IXECUTED BY, AN XEC @R KED

UE\Bm,AK <AD‘ E S LIST> #

™E ADDRESS 1IST '.AY BE ZMITTED, @R JAY CONTALIN ANY nNJHBER

UF SINGLE ADDRESSES SEPARATED BY SEMI -CULONS . IF N6 ADDRESS

LIST IS SUPPLIED, ALL BREAKPHINTS ARE REMVED; @THERWISE
SSE5 SPECIFIED.

HE BREAKPGINTS ARE REMAVED FROW THE ADDRE
EXAUPLES:  UNBREAK CHAGS;SAFETY# .
TIS WSULD XPUSGE ME FIRST AND LAST BREA:
INSERTED BY HE PRECEEDING SXAUPLE; . TE BREAX
AT 'QUEST' WSULD REHAIN.
UNBREAK #

IS WJULD FXPUNGE ALL BREAKP@INTS CURRENTLY SET.

L70= ConT'D PN M S0 DT



aLD
@LD PRESLEN NAME--15DDT

READY.

LIST

HSDDT - 13253 JUNE 22,1986
100 LAST CHANGE HERE: 180C, - 20/6/66
105 : A . ~ .

110 : ‘
115°
120 . - -

125 CANTINUE <9PTImwAL ILVDATIQH C@UNT> ;#‘

130 ' ' o
135 - EXECUTION: eF THE PRAGRAN RESUMES. THE NEXT INSTRUCTIZM
140 ~ "EXECUTED IS THE INSTRUCTISN -AT THE BREAKPZINT LGCATIZN.
145 IF THE @PTIGNAL SINGLE ARGUMENT IS SUPPLIED, THIS REPLACES
150 © THE ITERATIGN C4UNT, I[NJ, ?@R THIS BREAKPOINT.

155, _ , o A S

~.50 FXAMPLES:. CONTINUE #

%5 ' : . ‘ ‘ L '

L1700 . EXECUTI®N @F THE USFER'S PROGRAN CONTINUES FROM THE
175 - - -+ - BREAKP®INT INSTRUCTI®ON, WITHOUT FURTHER CHANGES. -
180 ‘ _ : - '
185 ~ CONTINUE -5, #

190 ' : | oL T B y
185 ‘ EXECUTI®N @F THE USER'S PRAGRAM CONTINUES FRIM THE
200 S BREAKP@IMNT INSTRUCTI@N; THE ITERATION CBUNT, I[N1,
205 - *° F@R THIS BREAKPZINT IS wtqu T8 -9, . .

210 K ‘ ,

215
220

225 - A ,

230 . TRANSFER <SINGLE ADDRESS EXPRESSIGN> #

235 , . . , ,

240 - . CEXECUTI®@N OF THE PRAGRAM COMMENCES, @R RESUMES, AT THE
245 INSTRUCTIAN IN THE  LOCATION WHESE ADDRESS IS SUPPLIED AS

250 THF. SINGLE ARGUMENT. THUS, AFTER A BREAK HAS BEEN
255 . . EXECUTED, CONTRAL MAY BE TPQNJFFPRED TG ANY LOCATIAN

260 . DESIRED.

265 : ‘ o
270. EXAMPLE: TQ“NbFVR TA”EMD LABLENTS #

275 - : .

290 : - IF ISSUED" AHT‘W THE INITIAL LO8D, EXECUTIZN @F THE
<85 . . .- PROGRAM COMMENCES AT (TAEND-TABLEN+3) ; IF ISSUED
a0 o " AFTER CHANTRAL HAS BEEN TRANSFERRED T4 THL CONSGOLE
A5 - AT & BREAKPAINT, EXECUTION #F THE PROGRAM RESUMES .
300 - AT (TABEND-TABLEN+3), RATHER THAN AT THE INSTRUCTIZN
305 : AT THE BREAKPOINT, AS WAULD RE THP CASE WITH A '
310 .. "CONTINUE". ‘ ’ .

315
320"

205



335 REGISTERS <OPTIANAL LIST 9F REGISTER IDENTIFIERS> #
340 ' ‘ '

345 ° - THE ARGUMENT LIST, IF SUPPLIED, IS A LIST OF REGISTER .
350 - IDEMNTIFIERS. (A, @, 4, FTC) SEPARATED 3y SEMICOLANS, THE.
355 . : C@NTENTS OF THE REGISTERS SPECIFIED ARE PRINTED, IF NJ
360 ARGUNMENT IS SUPPLIED, THE CYNTENTS.@F ALL REGISTERS .
\65 [.A, O’ E’ BAP, IR, Tn IC, Y.g, Y,l, se e 9 x7] ARE PT‘IMTF'-)
570 THE INDEX REGISTERS YO X, ELC., ARE SPECIFIED IMN THE
375 ’ ARaUMFVT LIST BY N”TDFR ZNLY 2T -AS XN.  ‘¢ .
320. . : ' o

395 FXAWPLFQ- REGISTERS E:€:2 # '_ ’

320 : . '

395 o ' THE CONTENTS 2F THE THREE REGISTERS: E,

4A0Q o - Q, A]D YZ PT . PRINTED,

405 e .

410 R RFGISTV?S #*

415 . :

420 B o THE CﬂNlENTS oF ALL REGISTERS. ARV PRINTFD.

425 . : ‘ ’ ,

430

435

440 | | o

445 ALTER <?EuISTEP IU?VTIFIEP FXPPESSI®\>- P {

450 o o ‘ <PEGLS‘ER IDENTIFIER, EXPR“SQI@h>v i#
455 T : .
460 ' THE CANTENTS. @F FACH DrGISlEP SPECIFIED ARV REPLAC&L

465 . A BY THV CqRREsoﬁNWTM FAPRVSSI@M o

470 '

475 EXAMPLE: “ALTER Q,LGHBNu 5 03/741.10 lESLP‘“,LZ #

480 - : L - T _—

a5 : THE CONTENTS @F THE: - = =

490 - . Q. RLUISTER ARE REPLACED B ¢ TLOWBND

/495 . o X5 , o . 037741

500 RS {¢ B ‘ TESTP

505 - - F S o 22(DECIMAL)

515

520

525 ‘

530 SAYE <PRAGRAM NAME> #

535 _ ' | ' R

540 THE PRY RAn(S) CU REMTLY LAADED ARE SAVED UNDER THE MAVF
525 SUPPLIED. ALL BREAKPOINTS, PATCHES, ETC., ARE PRESERVED
550 A AS THEY STAND. ' ~ - B '

555 . ' . '

560 EXAMPLE: SAVE TRASH #

“565 g '
.570.
575

580
. 55 - SR .

500 . . /7 / / /7 WUTPUT MADES AVAILABLE R NN

595

600 ANY OF THE FALLAYING & SYMROLS. oy OF SUPPLIED AS THE ARGUNENT
605 T4 nvr "FARMAT" COMMAND : o ‘

810 ' C .
€15 sy SYMB%LIC MODE.  THE CONTENTS #F THE LUCATIZN ARE PRINTE
620 ' AS A MNEMONIC APERATION CHDE FOLLAWED 3y A SYHISLIC

625 . . - ADDRESS AND AN -ADDRESS W@DIFICATION FIEZLD. 'THF ADDRESS
630 , YWill BE PRIMNTED AS (NEAREST SYNBZL<ADDRESS+OCTAL

635 ‘ CANSTANT) - IF N@ SYN2IL ALGNE APPLIES., IF THERE IS N3
640 . MNEMONIC WHICH CARRESPONDS T¢ THE ¢PCYDE PORTION @F THE
645 C WARD, THE @UTPUT M@DE IS CHANGED T 4CT FOAR THE &NE VIRD

650 ENLY, AFTER WHICH IT REVE Pl% TS QYU.,
’



g

660 - DEC DECIMAL M@DE. THE CONTENTS GF IHL L2CATIGN. ARE PRINTED

685 . AS A'FIXED-PQINT DECIM AL CﬁvST NT
670 ’ K
875 . @CT (CTAL MaDE,., THE CWMTVN @F THE L¢ C“TI,N ARE PRINTE _AS
6g0 o A.VIXED -PAINT FCTAL C¢ NSTAJl. o :
£825 o ‘ . '
jO FLO FLOATING PQINT MUDE, TH WNT?NLS aF THc LWCATIZH A?h
45 Co PRINTED &S A FLUﬁTINS PHTWT CHONSTANT . - _
700 | _ _ : .
705 3CD * BINARY CODED DECIMAL M4DE. THE CHVTFNIS g TLL LACATIZN |
710 " ARE PR IN'VD AS & ALPHA-NUY EPIC CH&ARACTERS (S “I.u FACH).'
715 o : :
720 - ASC . ASCII AADE, _1HE CﬂNTmeS 2F THE LOCATI®N ARE PRINTED As
125 _ 4 ALPHA-NUMERIC CHARACTERS (9 RITS EACH). ' L :
7390 ' S : ' I S
735 ~ HAL . HALF- JGRD MODE. THE CONTENTS OF THE LZCATIAN APV PRINTED
‘f740 R - AS TWQ SYNM3ALIC ADDRESS EXPRESSIONS (18 BITS EACH)Y .
750. TAlL ‘:TALLY MODE., THE CONTENTS #F THE L4CATIZN ARE PRINTED AS
155 : o A SYM3OLIC ADDRESS, -A TALLY CZUNT, AND 6 [CUI?IbAII’V
760 .. -BITS WHICH WILL BE PRINTED AS 2 ¢CTAL DIGITS.
165
770
75
795 - IF YOQU HAVEN'T FIGURED IT WUT [20¢ Ndu, RVTUPN T® G2 AS THERE-
790 “AINT Nf‘i m‘ '
795 :
"800

g05

A0 seieksiokckaoioikociokeksoksiorioksor END MALDY DD Tkt skott sestestesiosdesesatesfoskostesioshole st ottt sk oo e



GHAP--PHASE O
APRIL 20, 1968

THIS DZCUMENT . CINTAINS A UbEP DESCRIPTION @F.?TE @ilaP 1o BE“
PROVIDED. gN THE PHASE O LBLD SYSTEH,

by

| UPON - RECEIVING CGNTROL  CUAP UILL REQUIST INPUT F
TERMINAL, IN BRDER T0 GET 1TS @PTION PARAWETERS (THESE
TYPED VUITH THE RUN GHAP® COHIAND ir LISTEN OR OTHER
HODULES PRESERVE AND IRANSHMIT THE RENAINDER OF THE 1IN
AT LEAST . THREE rzzws9 CoMEA SEPARATED, VILL BE E
FIRST FIELD VILL BE THE MNAME GF THE SGURCE F
FIELD YILL BE THE NAME OF THE BINARY GUTPUT .FILE,
"NBIE® IN UMICH CASE NG BINARY GUTPUT UILL BE PRG
THIRD FIELD UYILL BE THE NANE 6F THE LISTING E
“NLSTOU® IN WHICH CASE N0 GUIPUT LISTING UILL B
 QPTICNAL FOURTH FIELD MAY CONTAIN EUTHER “SYNT
THESE WTLL FORCE @R INHIBIT RESPECTIVELY g
SYNBGL TABLE FGR  DDT., IF IT
ASSUMED.- -
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SEVERAL FEATURES FOR GENERATING ' ASCII C@NSTQNTS YIiLL BE
PR@UIDEDq TH: PS"UUD°D° PACLT CGEA S?GNDS T3 THE PSEUDG-8P “BCIT
oU? PRODUCES - ASCII RATHER THAN ECD C?%RAC??“ THE °p°

CCE?ICAYI@N TN LITERALS GR "VFD” PSEZUDG-OPS. ALS@ CEGZRA?ES
ASC?LO . ' :

E PROVIDED. BE AUSE
NG SYSTEH YITHIN THE .
P

=)

CERTAIN FEATURES OF GECGS GHAP L N3
F o THE LEXISTENCE gF A COUPREHEN E EDITI
@PERPATING ENVIRGNMENT THE FILE MAINTENANCE ( o ALTER) FUNCTIBRS
WILL BE DELETED. SINCE GMAP UILL BE TND 2 ?& gF THE D”UTC“ Gy
WHICH THE FiLE IS MALNTAINED, THE COMPRE: SSED DECK FEATURE YILL -@F
CBURSE ALS® BE REMOVED. - IN ADBITIGN, SY TEH A C“OS UILL Not, A7
LEAST AT FIRST, BE PRBVIDED. : : :

L T
v I

[- ) t~1 t-c

I
S
T3

g:;p—: ot w '

| INPUT  UILL BE FREE ~ FGRUAT,  FOLLOYIN 16 ROUGHLY TSAP
CONVENTIGNSS e . : : |

<LABEL=>2 <3 PCEDE><SPACE><VARIABLE FIELD>"<COMHENT><; GR <CR>»

GHA] UZuL DEPEND ©N ”ﬂE FILL SYSTEM FOR COMMUNICATICN WiTH
THE uﬁhTf FOR LBCATING USER FILES, FOR CREATING AND DILETIHG
ITS SCRAT CP FILE, AND TER READING AND URITING ALL FILES. ALL
gTHER @OPERATIGNS WILL BE INTERNALS THE PHASE 0 SYSTZH VUILL
REQUIRE AN INITIAL HENMORY ALLOCATIGN AND UILL NEITHER REQUEST NCR
RELEASE MEMORY UNTIL TERHINATION. - :



gLD - ‘ S s ‘
LD PRZBLEM NAME--LDINIT

READY.

LIST

LDINIT ~ 14:00 JUNE 22,1966

0. &/21/66 (RPLY

100 INITIAL VERSIGN #F THE J3LD -19ADER

- 110
120

130 T™E FIRST_:VERSI@N oF ME LD IMADER -WILL BE MCH - SLL"PLL,% AN

140 THAT DISCRIBED IN .4LZAD! AND :.“IL@ADZ. ©THE CYnMANDS '\,'TLL 2E

150 SIMILAR BUT SIMPLER. TERE ARE THREE BASIC COMdANDS
160 | .
170 '“LﬁAD NAME,PAsstRD

180 -

185 - START

186
150 BPTION XXX YYY;Z2Z

200 XXX,YYY, AND ZZZ AREiEPTIGNS.FRZM'THE“LiST»IHAT AULLawc

210 - o S e SR

220 THE UPTIONS ARE:

230 : o o L '

240 MAP THIS WILL CAUSE A MEMZRY HMAP T BE PRINTED P ME TELETYPE.

250 © - S |

260  COMMEN N HIS WILL CAUSE A BLUCK JF N WGRDS T BE RESERVED 25

270 ~  COMMZN AT TE BEGINNING #F THE PnaeRﬁ“., IS WST

275 - 9N THE TELETYPE.

280 " APPZAR BEFRE THE FIRST PROGRAH IS WADED IF IT IS

250 D BE USED. -

300 . S o . L
310 USE NAME (N) THIS WILL CAUSE THE SY¥BZL WASE T4 BE ENTERED INTy
320 .. 'HE 12AD TABLE AS A LABFLED CO4M@N REGIZN ZF SIZE N. A

330 ' BLOCK.@F N WJRDS VILL BE RESERVED AT THIS PYINT IN THE

340  PROGRAHM FSR TE 1ABELED CBINgN REGIZN. o

350 - : .

360  'BEGIN SYDF  THIS WILL CAUSE THE.LCATISN 8F TIE SYABLY SYMODF

370 © B BE TWKEN AS ME TRANSFIR ADDRESS INTS THE PROGRAN. . THE

380 SYHBYL SYUDF WUST BE DIFINED AS A SYUDEF IN BNE 0F THE

350 - * PROCEDURES BEING LGADED | |

400 - | :

410 . BRIGIN N ™IS WILL CAUSE T™E PROGRA T BE 19ADED WITH A BASE

415 | ADDRESS u? N (ALL PROGRAUS WILL 3L IADED AS SLAVE

420 PREGRA M THE FIRST PROCEDURZ WILL BE LJADED AT SLAVE

430 , ADDRESS 64, R ABSULUTE ADDRESS ®&4... IF A Is 1T

440  SPEICIFIED ME BASE ADDRESS VILL BE AT 1024.

450 - ‘

460 T5 14AD A PRBGRAN YOU MUST FIRST SPECIFY ME GPTIGNS Y2U WANT Tv

470 USE BY TE OPTIZN COMMAND. IF YOUDB NJT NWEED ANY FINE.

480 YZU THEN USE THE 19AD CSMMAMD. AFTER THE PREGRAN HAS BEEN.

450 L@ADED YU CAN EZITHER RUN IT BY USING THE START C@iAND
500 ANZTHER PROGRAM WITH THE 2PTION AND 124D COMHANDS .
510 ST ' | |

ZR 194D



rLD o
CLD PRAPLEM NAUE--MLEA

CJUNE

120
130
140
150
160 -
170
130
190
200
=10
20
7230
240
250
250
270
290
220
300
“310
320
330
340
350

<360

370
23
390
400

410

Q

%

1}
Lo

2

ns

22, 1:6

5

el
P

WMARY 6F COMANDS FER

coene 3T

2N ,.,.: 3
RT

DUEP  F

s % EXIT
NQTATIéM

LDY LEADER

PASSHARY> )



" 3LD

PR

QLD PRGBLEM NAME--NMLOAD!
READY.
LIST,
MLOADI 14:06  JUNE 22,1966
0 .6/20/86 (RPL)
100 MALD L9ADER -
105 :
110 g - , o .
115 THE- YILD LSADER WILL BE A MODIFICATIGN OF GELAD, THE LARGEST
120 CHANGE WILL BE THE ELIMINATIAN OF THE DEBUG FEATURES AND THE
125 ADDITI®N OF CERTAIN OPTIONS T@ CREATE A FILE WHICH IS & C#RE
130 IMAGE- @F SOME PRAGRAM, M@ST 9F THE GTHER GELGAD GPTIZNS WILL
135 STILL BE AVAILABLE.. S ' ' '
140 » S
1as
150" LAADER COMMANDS
155 , - o
160,  LEAD N1,P13;N2,P2;...3NN,PN.
165 . ' o . o :
170 CTHIS IS THE COMMAND T@ LOAD WITH STANDARD 2PTIANS.  THE
175 N'S ARE FILE NAMES AND THE P'S BRE PASSUWZRDS. THE FILE
180 NAMES AND PASSWARDS ARE SEPARATED BY COMMAS AND DIFFERENT
185 FILES ARE SEPARATED 8Y SEMI-CHLSNS., -PASSWERDS ARE -
190 OPTI®NAL., IF THE FILE D@ES NGT NEED @NE USE A SENI-CALGN
191 AFTER THE FILE MNAME IF MORE FILES ARE T FGLLGV,
105 o ' . . o
200 GPTIGN  XXX:YYY3ZZZ. o , b
205 : : S E -
210 IF IT IS NECESSARY T® USE S3BME ZPTIGNS ATHER THAN THE
215 ~ STANDARD @NE'S THEY MUST .RE SPECIFIED BEFURE THE L@AD \
220 CAMMAND, THE NEXT L2AD CEMMAND WILL THEN BE EXFECUTED WITH.
225 SPECIFIFD GPTIGNS., THE OPTIONS SHZULD 3E SEPARATED BY .
230 . SEUI-COLANS SINCE SOXE OF THEM WILL HAVE IMBEDDED CoUMMA
235 A LIST OF @PTIGNS FOILLGWS WITH THE STANDARD ZPTIGNS SPECIFIED.
240 : o v . : .
245 1.. MEM@ORY MAP OPTIGNS
250 - | ; . IR
255 NEMAP. N@ MEMPRY MAP IS PRODUCED.. THIS IS STANDARD,
260 MAP XXX PRODUCFE A MEMORY MAP AND PLACE IT IN FILE XXX.
\ggé o © THIS FILE (EXCEPT FOR TTY) MUST BE #NE THAT D&ES

‘NAT ALREADY EXIST IN THE USERS CATALYG.



435
440

445 .
- 450

455
460
465
470
475

480

485
490
495
500
505
510
515

520.

525

530 -

535

540

S AR

430 .

adl Gl Qe W S b LI L

NAGA -DPAES NAT EXECUTE aF TFP L@ADINU. THIS IS STANDA

: THE L@ADER WILL U%TT VJP AVWTH R COMNAND, 1HI° C?ULD
BE A G@ OR ANOTHIER L% '

CONGE .EXTCUTES THE J@2 UﬂLF”c A rHT#L VP7“. ﬁCCU?S gR THE
ERRAR COUNT EXCEEDS THAT SET By ERCNT.. '
DETECTED DURIMNG LAADING :

G2 EXECUTES THE JdB @NLY IF Na- “070?q GCbUR.E DUPI&
LQADTNG :

3. SET MEMARY WPTI“NQ'

SET N SETS A‘L "CATED NVWGQY Tq gCTAL PALT&RG SPECIFIED .
BY W (MVV“RY IS N@RMALLY SCT Tﬁ Zhﬁu).' : S

. 4. SET HAXIMUM FR?“R CJUNT

IRONT N S?TS A LIMIT (M) Bl THE NUNSER 4F FATAL AND NANFATAL
- ERROR MESSAGES WHICH tiay SE PRINTED BEFGRE L#ADING
IS quw;WD THIS COUNT IS MARMALLY SET AT 150.

. 5. SYMREF AND SYNOEF @PTIONS

NﬂSR"F M@ SYMREF'S ARE PRINTED.: THIS IS STAPD‘ D.
- SYMREF CAUSES ALL SYMREF'S ‘FOR A L2ADED Rﬂ'fI‘T
T# BE PRINTED WITH TQE_FEN@DV MAP .
NESDEF N@ SYMDEF'S UWILL BE PRINTED. THIS IS STANDARD
SYMDEF SYMDEF'S WILL PE PRINTED UITH TH“ MEMORY MAR, -

6. LBY Cauum GPTION

- LACEMN CAUSES ALL LABFLFD C BMI I rﬁ BE ASSIGNED ?ELﬁy
’ -~ BLANK CaMuaN, ST

7. SETUP OPTION

? ! .‘ ]

. FIL CﬂPT?qL 3LAOCK ZPTIGNS .

L

9. SYM3@L TABLE ADDI TIONS

ISE NAME/SIZE/,NAMEI,NAME? S '
THIS“PRERMITS THE USER TO INSTRUCT THE LUADER T2 ENTER THE
VAPIA”LF NAME INTO ITS SYMBAL TASLE AS LABELED Ciian

GIZNS @R SYMREF'S SIZE IS GIVEN IF THE VARIASLE IS

T” BE USED AS A LABELED Cﬁﬂ”ﬂd REGION AND REPRESENTS THE
AMBUNT OF STARAGE T3 BE SET ASIDE AT THAT POINT OF LﬂADIN
“I'F SIZE IS MaT CLVE}'MAWEAL: CJ‘S DERED AS A SYMREF. IF

- SIZF IS TERMINATED BY THE CHARACTER L (I.E. /?JOL/), THE
LABELED CJ“H’M REGI@N MAME IS HANDLED AS -IF UNDER THE LaCa:
SPTION. ALL u-H“R 'LABFLED C&MMON REGIONS ARE HANDLEZD .

NGRMALLY.



- - s l-\-.tl"lLL

555 - T TMIS PERNITS LACATIONS @F NEW SYDEF'S Ta 85 DEFINED 3y
560 SYNDEF'S PREVIAUSLY DFF INED, DEFINING NEY SYHDEF'S

565  RELATIVE T4 PREVIAUSLY DEFINED SYHDEF'S, AND EQUATING

570 . 'LABELED COMMAN REGIZNS RELATIVE T4 2LANK C2HMHN, |

575 ' DIFFERENT FQUATES ARE SEPARATED B3Y CUIM%S

580 - -

a5 EX1 TOUATE NAHE]/NAKE “AIVS/,NOMV//VAhZS/

R0 EX2 FQUATE NAME(C10) /NANRD/

595 EX3 EQUATE .CHN./LC1/,.CHN,C100)/LC2/

600 - | . T L

605 FX1 DEFINES NAME? AND NANES AS SYMDEF'S WITH THE S0UIVALENT
610 LACATIAN OF NANEL, & FATAL ERRAR RESULTS IF NAUEL IS
615 1 INDEFINED, IF NANE® 9B NAHES HAVE BREN PREVIFUSLY.

620 - .. ( DEFTNED, THEY ARE REDTFINED, AND A MONFATAL ERROR

€25 . MESSAGE'IS PRINTED, NAVES SYNDEF IS DEFINED AS HAVING
630 L.CATIHN EQUIVALENT T¢ THAT @F NAHE4. o "
635 < . - : e L
§40° X2 A NEW SYMDEF MAY 3E DEFINED RELATIVE Tg A PREVIGUSLY
645 - DEFINED SYNDEF 3Y ENCLOSING THE INCREMENT IN PAREN-

650 © . THESES. NANED IS DF¢INE3 AS THE LWCAlION_WA E+10.

65 .

660 . EX3 .CHN. IS A STANDARD SYN3GL WHICH IS SyN@NyNzUS VITH

665 " THE BEGINNING 9F BLANK COMMON, ~THE LASELED CoNuay
670 - REGI@NS (LC! AND LC2) ARE EQUATED.TY THE RESPECTIVE
675 < - - PASITIONS F BLAMK C@MMEN, LARELED COUAON REGIZN

680 - LC2 IS ASSIGNED AN ADDRESS EQUAL T# THE BEGINNING GF
685 ~ BLANK CEMMON PLUS 100 @CTAL, THE LENGTH OF BLANK
690. COMMEN IS ADJUSTED ACCZRDINGLY. - |

cas o

700 Cﬁ’\‘TINUVD N '*‘ILQAD?;



LIS

MLOAD2

14:06  JUNE 22,1966

0 6/20/66 (RPL)
100 MELD I9ADER (CENTINUED)

105
110
115
120 ..
125
130
135
140
145
150
155
160
165
170
175
180
. 185.
1S0 -
195
200
205
210
215
220
225
2350
235
240
245 -
250
255
260
265
270
275 .
280
285 .
286
2817
288 -
250
295
300
305
} 310
320
330 -
340
350
360
370,
380

10, HEM@RY PESITION

- NORMAL 19ADING PROCEDURE WILL BE THE 13%W L4AD EPTIUN
DESCRIBED IN THE GELZAD dANU&L. IN URDER T SAVE SPACE
FGR BLANK COMMZN IT IS NECESSARY T TELL THE LZADER.
HOW FAR ABOVE THE BASL ADY‘R&SS IT SHﬂULD PLACE THE.

' FIRSI PRUGRAM . ; -

cmmM@N N CAUSES THE 1GADER T2 SKIP A LECATIZNS BEF

JRE
'LBADING THE FIRST PRIGRAM. '
HLOAD WILL CAUSE PROGRAMS T 3E LBADED STARTING AT THE

UPPER: I]\D or ALL@CATED AEMBRY .

11. LIBRARY USE

™E USER IS ALLOWED T4 SPECIFY CERTAIN FILES WHICH ‘
CSNTAIN LIBRARY. SUBR@UTIN"S. IF ALL OF THE Sh'RL‘o HAVE

NGT BEEN DEFINED AT T™E EIND @F LJADING TE USERS PR&GRAHS |
THE LGADER WIL'L SEARCH HE LIBRARY FILES TE USER SPECIFIES:
SEARCHING FPR SUBROUTINES TAT HAVE PRIMARY SYMDEF SYIIBILS
IDENTICAL T ANY ®F THE UNDEFINED SY#REF, SYMBOLS IN ITS
SYNBOL TABLE. THE FILES WILL BE SEAHCHL‘) IN T™HE ZhDhR GIVEN.,

LIB Nl Pl,ooo;l\h\i PN .
» "{h. N'S ARE \M\ML,S A?\JD Tr(r_. P'S. ARL. PASSKMPD::.
12. .NTRY LQ‘CAT.LGNS - e } _
ENTER NAT 1E SY\‘!D‘TF NAME IS TEIESIRED ENTRY PSINT T THE
" PREGRAM. IF T™IS 9PTIZN IS NZT PRESENT ENTRY
. IS MADE AT 'THE FIRST LEFINED PRIMARY SY«@DEF
- @F T™E FIRST PROGRA. IBADED, -

START CgNTROL WILL BE TRANSFERED T HE PROGRAN JUST LZADED
o (SEE" ENTRY 1JACATION OPTIZNS). ‘

- DUMP XXX ,PPP

THIS C@MMAND WILL DUMP A CBRE I{1AGE BF A PRIGRAM THE US”I?
HAS JUST 14ADED AND PLACE IT IN FILE XXX. FILE XXX {UST
NOT ALREADY EXIST. PPP IS A PA:: WORD ’K) PUT &N "THE

FILEO ‘ ' . : "

XIT

THIS CG!’MAND WILL CAJS[‘ THE LISADER T :_J(Il ACK T2 THE
EX*'CUNVL.



LIST

MCMAR  10:01 | JULY 1,196

190 %ALD CHARACTER SET
110

120 ) :
wee : MOLD. CHARACTER SET
-130 - ’ T
200 . 000 . MULL
210 got - :
220 oz

230 . 003
2490 004 . L EOT
250 005 e
260 008 ACK
270 007 PELL
280 010 es
290 011 CHT
300° 0le . LF
310 - 013 . U
320 014 ¢ FF
330 . 0153 ° CR
340 18 51
350 . 017 51
360 02G. ° DLE
370 . 021 Del.
360 - 022 bcz
390 023 - DC3
400 024 DC4 .
410 025  NAK-
420 026

4390 027 :
449 030 . CAH
450 . 031 -

455 032 oo
480, 033 . EsC
470 034 '

480 035



TE TN

500
510
520
530
540
550
560
570
530
590
£00
620
630
40
850
660
670
6RO
690

700

710
720

730 -

T40

750
160

770
780
790
800
310
820
230
240
350
280
570
272

878 |

373
ka2
q82
034
898
289
290
892,
894

037

- 040

04l
042
043
044
045
046
047
050
051
052
053
054
055
058
057
060
061
0K2
083
0G4

- 065

068

" 067
070 .
071

o072
073
074

0753.

078

077
100
101

102

103

104

105
108

107
110

O
L2
113
114
115
116

P

AU DR e (O N e

FE G QEI OV LA e

SPACE

 EXCLAMATION PT

PER CENT
AMPERSAND

- APASTRAPHE
¢ )

D
3k
+

?
-

~
-

-0

>

=
A7



AR 1290
200 121
RSO 122
9720 123

3N 0D 0

022 124
924 125 4
9258 1ea v

923 -
220 130
930 131

N
~)

U R R n

932 132
934 133
934 134 ILDE
93% . 135 :

940 * 136~ CIRCUNFLEX
042 - 137 JNDERSCGARE
944 140 - AT SIGN .

9245 T lal A (LOAWER CASD)
087 142 R AR
045 T 143 C "
949 44 0D "
$50. 145 oo
951 . 148 F "
952 C 147 G "
954 150 H . "
955, 151 I o
957 152 J "
953 153 K "
959 = 154 1. "
950 155 5 "
9a ] 154 i "
“’)(‘:? . 157 A "
I 160 P v
ST IR 161 0 "y
965 162 o "

[og 11

988 163,
567 B ¥

»
~

et
-
s

Q6 ¢ 1€5 U "
089 1s¢ -V .

070 - 187 - oW
971 | 170 x o
072 171 y o
973 1720 7 o
974 . 173 LEFT. PRACE
975 174 . AVERSCHRE
976 175 RIGHT PRAGE
977 176 - VERTICAL LINE
978" 177 . DFLETE .



ALD -
LD PRARLEM HAME-~MISC
READY,

-
—t
n >
-3

13:30 . JUNE 30,1966

-
=t
7]
o

100 JUNE 27, '66 (KML)
110 | s RS
120 MISCELLANEZUS SYSTEM CONVENTIONS
130 . | T -
140 FILE NAMES '
150 . |
160 - - AS ‘FAR AS

THE EXECUTIVE IS CGNCERNED FILE HANMES AR
170 o . COMPOSED OF 2 368-RIT WARDS WHICH MAY HAVE ANY PATT
150 . . COF 0'S AND I'S, BUT EDITAR, DDT, GHAP, AND :
150 THE LAADER WILL RE WORKING f\IhmnlLY WITH ASC 11
200 o S#% THE FoLLEWING CONVENTISYM WILL BE ADHERED T8 BY.
TEMS: ' :

2100 - THOSE 4 SY°
220 ’

230 : : NAMES WILL BE 8 CH‘HACQV7 L”‘G. IF THE -BAME S
240 R IS LESS THAN § CHARACTERS A CUFPICI?“l NUMRER &
50 o DLANKS WILL BE ADDED (&N THE RIGHT) T¢ [MAKE THE

. 2680 . .’STRING 3 CHARACTERS IM LENGTH. IN ATHER W{RDS
270 , - NAMES WILL RE LEFT JUSTIFIED AND BLANK FILLED,
272 - ALSS THE NAME MUST N80T MAVE LEADING RLANKS 4R
214 ‘ AUE OF THE FWLLfWTWC CHARACTERS IMBEDDED IN THE
izg . . . | )\r.{”f_: 1P"l. ) 1l;l1 {\P "." .

290 .
300 PASSWORDS -
310 o :
320 , S IE T

| " BE A

INIT o 3
330 & ALLATTED 1t TS'BJT FDIT®R, DDI
540 : ETC. WILL ALLAY UP T3 § CHARACTERS. 20 SHME MAPPING
"350 ' LRUST BE APPLIED T@ THE 8 C. \RACTERS T2 PRADUCE THE
360 . , PASSWARD, THE FALLGWING MAPPING WILL RE U:ZD:

370

380 . ASSUMING THE ?QS(WQDD I6-COmpnSEDd @F THE 3 CHARACTERE
390 Cl, C2, o0 CH THEW THE ALGARITHM IS

400 O CCCCCCCC Rl-EC2 )3k C3 ) steldg $A Dol CA D+ 00 o0 +03)
4190 CWHERE M IS'r“U”‘ TN 68314683 BASE O, IN ORDER

411 T# GET AN 18 DIT RESULT USE THE LoW GRDER I8

412 PITS AF THE HF?ﬂ 1‘

414 IF N PASSWSERD IS CSUPPLIED THEN THE VALUE O IS

418 © SUPPLIED UT FﬁllbﬂlL\ 2Y EVERY SYSTEM

1'90 L : .



430
440
450
460
470

480

490

500

510

520.

530

40
550
580

570 -

520

590

600
5§10

630

rﬁoj

§50

580

SET0

6872

674

&§7¢
§7¢

yeioy

N

Gn-s'

689
6§20
700

710

720
730
740

750

760
770
780

CHARACTER FILES

CSINCE THE SWALLEST UYIT THE SYSTOH 1° CAPABLE &F
M AND LING IS A WARD, ALL CF“““CLT” FILES HUST
CMISIST OF 4%l CHARACTERS(ASSUNMING. TMERE AH: 4 OWORDS
IN THE FILE)., THERE IS 46 END @F FILE CHARACTER &Y
THE SYSTSMS LEVEL. THEREFARE CHARACTER FILES MUST
CRE CAUGMENTED T A MULTIPLE aF 4 CHARACTERS. THE .
DELETE CHARACTER(ZHCTAL 177) SHuULD BE USED AS THE FILL,
'CHARACTER WHEN THE FILE Dsr\.ncf TUFD- 2UT T4 HAVE EXACTLY
- 43N CHARACTERS. THP‘FILY CHAR \rTro WILL ALSH ' :
MAVE T4 BE USED WHEN WRITING H WSRDS O A RENATE
COMNSOLE,
U TELETYPT 1/%
INPUT MADES | S
- I LINE RY LIUE CAHVERSATIMNAL
2 FILE PUILDIY c ﬁw:,r- RETURNS
I¥ & Rou ETURHM Ta LINE RY LINE
| | COHVERSAT : L
O 1Y rMTHAer SYSTES VI = 77 SELECT I#PUT
K SET {¥IDE EXECUTIVE .EX ALL; RUZNTHALLY
THERE WILL BE A1SPECI COMIAND WHICH WILL
RE USED FaR ”“OTLICITA o MNSALICITER
CINPUT AS-A CLINE(TT LINES) WHICH
CaNE t READ IS AUTSTANDING FoR
THE "r DBEVICE UNEgLICITED INPUT
WIL THE GRAI IN THE
SPA ‘WITH A SPE GUTSTAHDING.
THIS WILL ALL"\' THE PR BE INTERUPTED
WITHAUT BEING AB#RTED,
PANIC
~ THE BREAK CHARACTER WILL ALWAYS RESULT I A MAVE
“  @F @NE LEVEL UPWHRD iy THV SPAWN TREE(SPAWHING CAUSES
 MAVEMENT DOWN A LEVEL). NZRMALLY THIS MEANS THE
CU““r”L 408 IS AD GPTVP A““ ZF" LXVCUIIUE RETURNS
MCES :



LD o |
GLD PRADLEN NANE--FAULTV

'READY,

FAULTV . " 13115 JUNE 30, 1966
100 JUN 27, 1966 (¥L)

110

120 . SR o
140 - FEACH SLAVE PRAGRAM T9.EE RUN Iv 1HF {ﬁLDY Y]
150 MUST DERICATE 32 -WARDS (LOCATIONG 0-31) TH A F o
1700 IF A FAULT GCCURS WHICH I8 THE SLAVE PRE Cn«wd RS
180  THEN THE EXECUTIVE WILL CARRY #UT THE FOLLAWINGY
190 -1, SET THE PAR T“ THE MAXINUM ALLAWARLT LIMITS, . .
200 - . .2, EXECUTE THE LLﬁxTnc IIGTOUCT’H“”(MQ THE CQUIVALENTD
210 STC1 2xI+E _ BT
220 - TSS  2xI+1+D dwy? o,:z<1< 18 THE MUMBER ASSIGUED
230 THE FAULT WHICH SCCURRED AND 2 IS THE ARSALUTE LZCAT
232 "@F SLAVE ADDRESS 0,

. 240

270 IF THE J2B IS HdT USIMG THE F“HTDWL PRUGRAM GPTIGN TW N OTHE

. 230 FAULT RAUTINE CAN RETURN Tf THE P2 IﬂT gF INTERUPTIZN DY
290 r‘YFC'_MTNG A RET 2% e

300
310 UWARNING
320 . . Sty
330 - - IF THE SAME FAULT @CCURS IN THE FAULT HANDLING RaUTI
340 - YpU WILL NAT BE AHLF T@# RETURN Td THE @RIGINAL POINT
350 , @F INTERUPTIMN UNLESS THE. INSTRUCTIAYN CRUNTER (CZNTEN
360 R LObATI N 2xI) HAS BEEN PUSHED #NT% A STACK. :
370 = - :
380
390 o _ . :
400 = NGTE THAT FAULT O IS USED F#R J#B START UP., . _
S410 0 THAT IS THE EXECUTIVE WILL TRANSFER T® SLAVE LACATION
420" . ANE WHEN STARTING UP A JAB CA \LLED THRAUGH THE '

422 . - SPAWN COMMAND,
430 - .




V4D

450 .

460
470
|'"’O
490

500'
5107

520
530
540
550
560

570

580
590
c00
’ulo

/‘f‘
(94

'630'

640
€50
660

&§70

SRO

650

700
710
720
730
740

750 -

) 780
770
720
790
200
10
220
230
540
350

gen

370
aaQ

390

900

FAULTS

0

1

U

2]

—
N

14

AND -THEIR SIGNIFICANCE

SHUTDGUN.

MEMORY FAULT

e

FAULT. TAG

C CAMMAND FAULT

DERAIL
LACKUP

COMNECT

THIS 18 RETUR]

“WILL. MEVER PE USED EXECPT AS THE STARTUP
"@F THE J#B WHEH THE. EXECUTIVE WILL TRANSFER

' CANTROL T4 LACATIANL 1.

.PR Dli.x-Ad lLLEGAL ADUHxSu HAS EEEN'USZD

PY .‘{-a‘ DR‘IGI(A!“];

\FD 0 THE USER PROGRARN IF THE
CLAYER LIMIT #F THE BAR IS ¥AT EQUAL T4 THE
LAWEST IPDER MEMNGRY-LPACATICH ARSICHED T4 THE
Cdn ;.. ‘IKT‘-S THE CONTRAL APTIHN ALLOUS
THE Co 'L PROGRAR TO PRE-EMPT MME®S,

THIS FAULT GCCAURS WHEN THE PSHUDW TIMER
REGISTER RUNS DAVWH, ' o ‘

THIS EMNTRY 1A “VuvlfﬁLLY PEOUSED T4
INDECAIE‘; IAT A REMNGTE CPMC“L:cﬁzL"> HAS
ISSUED cavnrcl, '

ILLE GQL GPCODE 0P CWDT ArF ZERZ,

\

RPERQTIMN'NﬁT COMPLETE:



} Structure of the 1ob stack
Mt the bottom of the stack is fixed Format information that never varies from"
job to job. This contains the account numboer for billing and pointers used
to reference file buffiers and pointers. It also contains the saved instruction
counter plus indicators and the saved registers. - This is where the reglsters
and indicators are always saved whenever the program is not currently being execnted
On top of the fixed locations are the buffers used by the file °youem° These
‘are of variable length so the area must be alloca ted dymamically. ~ In thé first
implementation the buffers will all be the same size (fhe maximum) to simplify % the
design of the file system. There will also be information as to device address,
amount of Quhger £illed, link information, and interrupt 1ochulon9 and data ‘
control word storage, 1€ a user calls the evec with a .file call that would ﬂ*cgeu
“the limits of his state vector, he is immediately swapped out with the IC decremcnted
by one and the state vector incremented by 1/2 K. ~ When he is swapped back in,
the 'ME will:then bg'e xeeuted again and the file call will then be processed.
A1l of this operation is hidden from the user. Mzmory allocation is done by
the trivial scheme of assigning the next available memory to the next program.
then tL is runs out of wemory because the next program won®t f£it, the algorithm
walts un £il the. lowest portion of memory is free and the process staris over
- arain. The scheduling algorithm is.done by reference to 2 tab1es; the run f£lag
table ¢ ng, he priority table. One pass is made through the two tables every
qua nLLM.~:: the tables are updated. The program with the highest praority
that is ready to run is run. ~If there ic nc program ready to run, the. systcm
waits until one is ready. The sched axipgAa;go:ith operates on the principle
that if there are n uscrs, each user is entitield to 1/n th of the available
machine time. Therefore, a user who does a Zot of real time input with very
little caleculating will get fast respomse tim
deal of machine time will not delay the system for the other users but will still
gzt his share of the computer. The algorithm is designed so that the priority
¢ a program increases exponentially to one when the program is not being run
decreases exponentially to zere when it is being run. Therefore, the
ority represents a weighted average of the past usage of the computer by the
can be used as an indication of program priority by the scheduling
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Format of a catalog

Each catalog entry contains the following information:

1 nawe of file or catalog

2 restriction bits (read permit, temporary Llle etce )[Lule or ca alog]
3 nane of trap file or password '
4 Jdate of last modification (or anremcvtal dump tape namber or date)
5 stakistical information (usage ctc.)

6 device address

Links have a different format but since they will not be implemented soon no
dgta&lcu format information 1 gLv\.o o ’

There iz a bit that will prevent the coded date and s tatistical information from

- being updated so that often used catalogs will not have to constantly be rewritten
"boek onto the drum or disk.  This bit cannot be‘ﬂe+'by the system? but is initinl]y
placed on uAC master file directory and all other dvlectorlcs hat are oft+n used
-and never pcd beecanse of inactivity. ' '



Status returns of the file system
is-in ersro (a ond Lorna;'ctc ) the

Unless the call to the file system

filc systen will return immediately without any 1nfo~natvon except that the
all was accepted. vhen the file system completes its ¢ ﬂs", it will Lniegrupt
bhe 4ser program. The status returns of the completed operation cannot be
transnitied through the registers because thev will contain the uscrs
registers at the time of the interrupt. The status returns cannot be étored-
in a strndard location because of the possibility of simultaneous interrupts.
the file system will thercfore store the status return of the com pleted operation
1

by reference to a standard pointer word, The f£ile svstem will store the 'status
return in the slave location specifind by the pninter vord. ~It will then

refer to the pointer word with a NOP with an AD modification.. Thus the status
returns will be stored in 2 list. I£ the delta specified in the pointer is
zers, no incrementing will toke place and all status returns will be stored in

!

the same location. The user program can either scan the table for the new
status returns or he can, at the start of each ivtﬂ"ruot routine, pick up the
status retuins with an 8D wmodif ' ’ZQ::; Zitiﬁzuﬁ<~ '
XMJKRQ:kA~ug";4§;{fé¢L;nof dad R r*:é; #d will always
plclt up the status return the ink ubOLt this for
awhile to be convinced that this o ainly ou the fact that
the last interrint to tzke place is the fir'“ d. Interrupts do not
have to be inhibited before the itatus retu ., It is not known yet

but user programs should

ir user whether any

te
whether the status return will take up one word or two
ssume two status returng words. These statuses will irn
unusual conditions were actbcL 2d on the previous command. It will also conba;n
the information as to the number of words read if the operatioh was terminated by

ES

.

"J

RS
o
s 0

-~

an end of recoxyd or an end of file. Exanple of a file copying. routine:
%11 f£iles are assumed to be openc - ‘
.This routine conies file 1 into ,
Error &etection and end of file handling is omitted,

File 1 interrupt routine:

"TRA
intl: JSREG Te

ol

LD  status,ff
a
i

EIﬁZ. endchk

RITE 2,12,m,n i2 is the 2nd interrupt location
LREG redl
RET i1

int2: SREG reg2
LDAQ - status,SD
™I checl
READ 1,il,m,mn
LREG reg2

RET  i2

This interrupt routine could be buffered with little additional effort.
: s a

Motick that the sintus return is loaded once a arie of both interrupt
routines. In this cxample only one file operation is in progress at any
given instant but the presence of other file. activities would not affect the
operation of these routin~s. Even with the simultancous operation of several
file operations, it is unnececssary (and usless) to set the inhibit bit on in
the interrupt routines. Several interrupts may take place simultancously and

the user must exit the interrupt routine normally (REL) or interrupts will be lost.



‘ne the user and status returms

“henaver the I/0 interrupt routine is being executed, ail programs currently
in memory have all of their rcgisters and indicators stored in a standard place
in tha prooram header. vhen the I/0 interrupt routine wants to trap a user
program, it loads the saved Lnstructlon counter and indiecators for the progra
and stores it in the loc“uvon trap. It then stores the 1ocation -of Lr“pvl in
the saved instruction counter location. The cffect'of-this‘is hat when the -

f,p ogram is restored it will execute the instruction in location trap+l with all

dicators and registers unchanged. The progrzam can ignore the intcrrupt by.
placxng a RET *-1 in trap+l. Under no circumstances shouid a user specify the’
same tfgt location for more than one operation. If he does, there is a chance’
that the »rogram may never leave the interrupt routine as several simﬁldted traps

mAy oceur at the same +1nua If tw
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e
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File Systen Calls

Tt

Lh

FOD I

orrEn READ i, trap, name, password

Search catalog i for namz and verifly passwend if any.

i
3

When complete, trap user

to locatien trap.

OPEI T'OR *PP'NJ NG i, trap, nawme, password .

Search catalog i for name and verify password if any. Uﬁen ccemplete, trap user

to location trap.

REXD i, trap, m;, n o
. - . ‘ from f£ile i

Read the nex? n words into wc-o~y location n/ahd trap user to loc ation trap when done.
. o ﬂl“ ) . -
REHTalz R
— ; 4 o

WRITE i, trap, wm, n -

Append the mext n words f£rom memory location m to file i and trap user to location
trap \hvn done. - ' ' ’ ' T C
CLOSE i, trap
‘Close file i then trap user to location trap

CREATE i, trap, name, restrictions

Create an enu*y of name. in catalog i with *cszriccionsa Osen the file for writing
and trap user to location trape. :

ESTROY i,trap, nane, pa sword
‘Delete name in catalog i if password is correct. Then trap user to leccation trap.
CUANGE i, trap, name, password, newr restrictions

Search. c.t.u.lofr i for name and verifly password if any. Then change name to newname
and replace old restrictions by restrictions. '

corYy 1i,j,n,tran

Copy file i into file j but not wore than n words. Then trap user to location trap.
This co“xhao is designed for use with ‘c]epyﬁeu by allowing the teletypes to input
directly into a file without explicit read and write commands, It will terminate
on n words or on an eud of recoxd or end of file.
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