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DEFINITIONS 

-----------



COMPUTER• 

COMPUTER PROGRAM• 

PAGE 2 
GENERAL DEFINITIONS ------- -----------

IN THE FOLLOWING DEFINITIONS, WE SHALL USE THE TERM 
"COMPUTER"1 MEANING "THE PHYSICAL UNIT1 HARDWARE", 
ONLY, 

A COMPLETE ANO SEQUENCED GROUP OF INSTRUCTIONS, 
NECESSARY TO SOLVE A PROBLEM BY COMPUTER, REFERRED 
TO AS A «PROGRAM"• 
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81500 DEFINITIONS ----- -----------

S•SDURCE PROGRAM• A COMPUTER PROGRAM, CONSISTING OF A SET OF 
INSTRUCTIONS, FROM WHICH A TRANSLATOR.CGENERATDR1 
ASSEMBLER1 OR COMPILER) GENERATES AN S•OBJECT 

. PROGRAM, 

S•OBJECT PROGRAM• A COMPUTER PROGRAM, CONSISTING OF A SET OF 
INSTRUCTIONS, THE INSTRUCTIONS ARE MADE ENTIRELY 
Of CHARACTERS, CAPABLE OF REPRESENTING THE "Plus· 
MINUS" LOGIC OF A COMPUTER WITHOUT TRANSLATION, 
USUALLY·THE BINARY NUMBERS 0 AND 1, 

PRE•B1500 PROCEDURE• IN THE FIELD1 AN APPLICATIONS PROGRAMMER 
WOULD CODE AN S•SOURCE PROGRAM, A SEQUENCED GROUP 
Of INSTRUCTIONS WRITTEN IN SOME PRE•oEFINED 
LANGUAGE CFORTRAN1 COBOL, ETC.)1 TO SOLVE A 
SPECIFIC PROBLEM. BY MEANS OF THE APPROPRIATE 
TRANSLATOR AN S•OBJECT PROGRAM WOULD BE GENERATED, 
THE S•DBJECT PROGRAM1 WOULD THEN BE DIRECTLY 
INTERPRETED AND USED BY THE COMPUTER CHAROWARE>.• 

M• ACRONYM FOR MICRO. 

M•SOURCE PROGRAM• A COMPUTER PROGRAM, CONSISTING OF A SET OF M• 
INSTRUCTIONS, fROM WHICH THE MIL COMPILER GENERATES 
AN M~OBJECT PROGRAM, 

M•OBJECT PROGRAM• A COMPUTER PROGRAM, CONSISTING Of A SET OF 
INSTRUCTIONS. THE INSTRUCTIONS ARE MADE ENTIRELY 
OF THE BINARY NUM8ERS 0 AND 1. THE M•OsJECT 
PROGRAM IS CAPABLE Ot BEING USED DIRECTLY' WITHOUT 

'TRANSLATION1 BY THE 81500 COMPUTER CHARDWARE). 

81500 PROCEDURE• WITH THE 81500 COMPUTER AN ADDITIONAL LEVEL OF 
PROGRAMMING. HAS BEEN INTRODUCED1 THE nM•LEVEL", 
THE TASK Of ALL M·PROGRAMS Is TD INTERPRET s~osJECT 
PROGRAMS, THUS PLACING PREVIOUS HARDWARE TASKS IN 
THE HANDS OF THE SYSTEMS PROGRAMMER, WITH THE 
81500, AN APPLICATIONS PROGRAMMER WOULD CODE AN S• 
SOURCE PROGRAM; BY MEANS Of THE APPROPRIATE 
TRANSLATOR AN S•OBJEtT-PRDGRAM WOULD BE GENERATED, 
AND THEN INTERPRETED BY THE APPROPRIATE "M"0BJECT 
PROGRAMS"• THUS THE "M-"LEVEL" ACTS AS A LINK 
BETWEEN S=OBJECT PROGRAMS AND THE COMPUTER HARDWARE, 



81500 DEFINITIONSCCONTINUED) 
PAGE 4 

----- ----------------------
M•SOURCE INSTRUCTION• AN M•OPERATOR, KEYWORDS1 OPERAND OR 

OPERANOS1 AND CONSTANTS ARRANGED IN A PRE•OEF!NED 
PATTERN, 

- M•OBJECT INSTRUCTION• A PRE•OEFINED PATTERN OF BINARY NUMBERS 0 

M•OPERATOR· 

KEYWORDS• 

OPERAND• 

AND 11 DIRECTLY USED BY 81500 HARDWARE WITHOUT 
TRANSLATION. USUALLY GENERATED BY THE MIL COMPILER 
FROM M•SQURCE INSTRUCTIONS. 

THE ACTION WORDS OR VERBS OF AN M•INSTRUCTION$ 

PREPOSITIONS CrROM1 T01 BY1 WITH) USED FOR 
CLARIFICATION IN M•SQURCE INSTRUCTIONS, 

THAT PORTION OF AN INSTRUCTION THAT IS ACTED UPON 
BY THE M·OPERATORS, REGISTERS1 SCRATCHPADS1 A• 
STACK1 M•MEMQRY, 
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REGISTERS ----lllP----
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REGISTER GROUP ANO SELECT •••••••• a--~- ••• •••••• 

SELECT 0 SELECT 1 SELECT 2 SELECT 3 ------ .. ------ - ------ - ------ -
GROUP 0 TA FU x SUM 
GROUP 1 TB ~ y CMPX 
GROUP 2 TC f LC T CMPY 
GROUP 3 TD FLO L XANY 
GROUP 4 TE f LE A XEOY 
GROUP 5 TF f Lf" M MSKX 
GROUP 6 CA BICN BR MSKY 
GROUP 7 CB fLCN LR XORY 
GROUP 8 LA ~- F' A DIF"F 
GROUP 9 LB MD FB MAXS 
GROUP 10 LC ME FL MAXM 
GROUP 11 LO :M:P TAS u 
GROUP 12 LE XYCN CP 
GROUP 13 Lf" XYST MSMA 
GROUP 14 cc INCN 
GROUP 15 CD CPU NULL 

NOTES: 

1) BICN, f"LCN1 XYCN1 INCN AND ALL SELECT 3 REGISTERS ARE SOURCE 
REGISTERS ONLY• THEREFORE, THEY MAY NOT BE USED AS SINK 
COESTINATION) REGISTERS. 

2) CPU IS A SINK REGISTER ONLY• 

3) NULL ALWAYS CONTAINS A VALUE OF ZERO, ANY REGISTER OR SCRATCHPAO 
WORD TO WHICH IT IS MOVED WILL BE CLEARED TO ZERO, 



NAME 

----
A 
BICN 
BR 
CA 
CB 
cc 
CD 
CMPX 
CMPY 
CP 
CPU 
OIFF 
f'A 
f'B 
F"L 
FLB 
f'LC 
FLO 
f'LE 
f'LF 
f'LCN 
f U 
INCN 
L 
LA 
LB 
LC 
LO 
LE 
Lf' 

ALPHABETICAL LIST OF REGISTERS 
PAGE 7 

•••••••••••• •••• •e ••••••••• 

LENGiH 
CBI TS) ------
20 
4 

4 
4 
4 
4 
24 
24 
8 
2 
24 
24 
24 
20 
4 
4 
4 
4 
4 
4 

4 
24 
4 
4 
4 
4 
4 
4 

NOTE 

----
MICRQ•MEMORY ADDRESS 
BIT CONDITIONS 
BASE REGISTER 
•HIGH SUBFIELD OF C 
• SUBFIELD OF C 
~ SUBFIELD OF c, INTERRUPTS AND fLAGS 
• SUBFIELD OF c, INTERRUPTS AND FLAGS 
RESULT: COMPLEMENT OF XJ MASKED 
RESULT: COMPLEMENT OF yJ MASKED 
• SUBFIELD Of C 

SUBFIELD OF CPi SINK ONLY 
RESULT: X MINUS CY + CYf)J MASKED 
S•MEMORY ADDRESS 
S•MEMORY UNIT AND LENGTH 
• SUBFiELD OF FBJ s·MEMORY LENGTH 
•HIGH SUBFIELD OF FL 
• SUBFIELD OF FL 
• SUBFIELD OF FL 
• SUBFIELD OF FL 
•LOW SUBFIELD OF FL 
FL CONDITIONS 
- SUBFIELD u~ fBJ s·MEMORY UNIT 
DISPATCH INTERRUPT CONDITIONS 
IMPLICIT USE IN DISPATCH AND OVERLAY 
•HIGH SUBtIELD OF L 
•, SUBF !ELD OF L 
• SUBFIELD Of L 
• SUBFIELD or L 

SUBFIELD OF L 
•LOW SUBFIELD OF L 



NAME: 

----
LR 
M 
MAXM 
MAXS 
MC 
MD 
ME 
MF' 
MSKX 
MSKY 
MSMA 
NULL 
SUM 
T 
TAS 
TA 
TB 
TC 
TD 
TE 
TF 
u 
x 
XANY 
XEOY 
XORY 
XYCN 
XYST 
y 
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ALPHABETICAL LIST Of REGISTERSCCONTINUEO) 

---·-------- --~- -- -------------------· 

LENGTH 
CBI TS) ------
24 
16 
24 
24 
4 
4 
4 
4 
24 
24 
16 
24 
24 
24 
24 
4 
4 
4 
4 
4 
4 
16 
24 
24 
24 
24 

. 4 
4 
24 

NOTE 

----
LIMIT REGISTER 
CONTAINS CURRENT MlCRO•lNSTRUCT!ON 
CONSTANT=NUMBER OF M•MEMORY WORDS AVAILABLE 
CONSTANT=NUMBER OF S•MEMORY BITS AVAILABLE 
•HIGH SUBFIELD OF M 
• SUBFIELD OF M 
• SUBFIELD OF M 
wLQW SUBFIELD OF M 
RESULT: MASK XJ MASKED 
RESULT: MASK YJ MASKED 
M•MEMORY WORD POINTED TO BY AJ MTR MODE ONLY 
ALWAYS ZERO, 
RESULT: X + Y + CYFJ MASKED 
ROTATE> S~IFT1 EXTRACT BITS1 ETC, 
TOP OF ASTACK 
•HIGH SUBFIELD OF T 
• SUBFIELD OF T 
• SUBFIELD OF T 
• SUBFIELD OF T 
w SUBFIELD OF T 

SUBFIELD OF T 
CASSETTE INPUT ONLY 
INPUT TO FUNCTION BOX 
RESULT: X AND Y J MASKED 
RESULTS X EXCLUSIVE OR Yi MASKED 
RESULTS X OR Yi MASKED 
XY CONDITIONS 
XY STATUS 
INPUT TD FUNCTION BOX 

NOTE: THE MOST SIGNIFICANTCLEFT MOST) BIT IN ANY REGISTER IS IDENTIFIED 
IN ·THE MIL SYNTAX AS BIT OCZER0)1 THE NEXT MOST SIGNIFICANT AS BIT 
11 £TC, THIS IS PARTICULARLY ADVANTAGEOUS IN A BIT ADDRESSABLE 
MACHINE1 SINCE' FOR SOFTWARE PURPOSES, IT IS OFTEN DESIRABLE TO 
THINK OF A REGISTER AS BEING AN EXTENSION OF MAIN MEMORY• PLEASE 
NOTE THAT THIS CONVENTION IS AT VARIANCE WITH THE HARDWARE BIT 
NUMBERING CONVENTION WHERE1 GENERALLY' ALL BITS ARE NUMBERED RIGHT 
TO LEFT1 0 THRU 23, THIS DIFFERENCE HAS PARTICULAR SIGNIFICANCE 
WHEN ANY PORTION OF' A MICRO-OPERATOR IS To BE "OR•ED" INTO THE M 
REGISTER AT RUN TIME, 



SCRATCHPAD ~10RDS 

---------- -----

THE M•PROCESSOR MAKES USE OF THE SCRATCH PAD FOR TEMPORARY 
STORAGE OF ACTIVE REGISTERS, THE SCRATCH PAD WORDS MAY BE 
ADDRESSED AS 16 FORTY•EIGHT BIT WORDS OR 32 TWENTY•fOUR 
BIT WORDS. 

PAD-WORDS • 24 BITS EACH 

--------- . -- ---- ----
SOA S4A SBA S12A 
SOB S48 588 5128 
51A SSA S9A S13A 
518 SSB 598 S13B 
S2A S6A S10A S14A 
S2B S6B 5108 5148 
S3A S7A S11A S15A 
538 S7B S11B 5158 

DOUBLE PAD· WORDS - 48 BITS EACH ------ ·-------- .. -- --- ... ----
CS@ = S@A ANO S@B CONCATENATED, WHERE @ = 0 THRU 

so 54 58 512 
51 S5 59 513 
S2 56 510 514 
S3 S7 511 515 

PAGE 9 

15) 



PAGE 10 
SPECIAL REGISTER TERMS 

TERM BITS NOTE ----- ---- ----
f' 48 FA AND FB CONCATENATED 
XY 48 X AND Y CONCATENATED 
so 48 SOA AND SOB, DOUBLE SCRATCHPAD WORD 
CP 8 CYF1CPU1CPL COLLECTIVELY 
CYf 1 CARRY fLIP•FLOP1 PART OF CP 
CPU 2 INDICATES UNIT1 PART or CP 
CPL 5 LENGTH OF X AND y, PART OF CP 
f'U 4 INDICATES UNIT SIZE 
SU 4 UNIT, PART Of 508 CORR. TO FU IN f8 
CYL 1 CARRY LEVEL 
CYD 1 CARRY DIFFERENCE 
f'L 20 S•MEMORY ACCESS LENGT~ 
Sf'L 20 PART Of' SOB CORRESPONDING TO FL IN fB 



ORGANIZATION Of REGISTER FIELDS AND SUBFIELDS 
PAGE 11 

f lELD SUBFIELDS ----- .............. 
c CA CB cc co CP 
CP CPU 
f f A FB 
re f U Fl 
f L f LB F' LC FLO F'LE FLF 
L LA LB LC LD LE LF' 
M MC MD ME MF 
T TA TB TC TD TE T F' 

NOTEI C DOES NOT EXIST AS COMPOSITEJ ONLY AS SUBFIELDS, 



. MICRO-INSTRUCTION CONTROLS 

----------------- -·------
A 
M 
TAS 

S•MEMORY CONTROLS 
-------- --------

BR 
LR 
f A 
CP 

iNTERRUPT CONiROLS 

--------- -------& 
cc 
CD 

CONTROL REGISTERS 
PAGE 12 
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VARIABLES ............ 

A 
BR 
CA CB cc CD CP CPU 
FA 
FB 
FL . 
FLB f LC FLD FLE fLF 
f U 
L 
LA LB LC LO LE LF 
LR 
M 
MC MD ME MF 
MSMA 
T 
TA TB TC TD TE TF 
x 
y 
u 
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ACTIVE REGISTERS ------ --------· 

X•Y REGISTERS 

--= ---------
iHE X AND Y REGISTERS ARE EACH 24 BITS WIDE AND ARE USED AS THE BUFFERS 
INTO THE X•Y FUNCTION BOX. ALL FUNCTIONS ARE PERFORMED UNDER CONTROL Of 
THE C REGISTER WHICH CONTAINS THE LENGTH OF OPERATION1 THE TYPE OF UNIT, 
AND LEAST SIGNIFICANT CARRY INPUT. IN ADDITION THE X ANO Y REGISTERS 
ARE CAPABLE OF BEING SHIFTED OR ROTATED AND MAY RECEIVE OR TRANSMIT DATA 
TO THE MAIN MEMORY SYSTEM, 

r REGISTER 
- --------
THE f REGISTER IS DIVIDED INTO FA AND FB' EACH 24 BITS WIDE1 THE FA 

. PORTION IS USED TO ADDRESS MAIN MEMORY. FB IS FURTHER DIVIDED INTO ru, 
4 BITS INDICATING UNIT SIZE1 AND FL1 20 BITS GENERALLY USED TO INDICATE 
LENGTH OF FIELDS IN MAIN MEMORY, FL IS FURTHER SUBDIVIDED INTO FLB1 
rLC, FLD1 FLE1 AND FLF1 EACH BEING 4 BITS LONG, . 

L REGISTER 

THE L REGISTER IS 24 BITS WIDE AND SUBDIVIDED INTO LA1 LB1 LC1 LD1 LE1 
AND LF1 EACH 4 SITS IN LENGTH, L ANO ITS SUBDIVISIONS ARE GENERALLY 
USED TO HOLD TEMPORARILY THE CONTENTS OF OTHER M•PROCE£SOR REGISTERS, 
IT IS ALSO USED AS A SOURCE AND SINK FOR MEMORY ACCESS AND HAS IMPLICIT 
USE !N DiSPATCH AND OVERLAY. 

T REGISTER 
- ------~-

THE T REGISTER IS A 24 BIT TRANSFORMATION REGISTER USED EXTENSIVELY fOR 
INTERPRETATION Of OPERATORS. IT IS SUBDIVIDED INTO TA1 TB1 TC1 TD1 TE1 
TF1 EACH OF 4 BITS, T HAS STRONG SHIFT AND EXTRACT LOGICS ASSOCIATED 
WITH IT AND IS THE PRINCIPAL FORMATTING REGISTER OF THE M•PROCESSDR, 
THE REGISTER ALSO HAS THE CAPABILITY OF RECEIVING OR TRANSMITTING DATA 
WITH MAIN MEMORY. 

M REGISTER - --------
THE M REGISTER IS A 16 BIT REGISTER WHICH HOLDS THE MICRO• OPERATOR, AS 
SUCH1 IT IS THE MACHINE INSTRUCTION REGISTER. IT IS FURTHER DIVIDED 
INTO MC, MD1 ME1 AND Mf 1 EACH OF 4 BITS~ 



ACTIVE REGISTERSCCONTINUEO) 
PAGE 15 

------ ---~----------------

BR AND LR REGISTERS 
•• ••• •• •••a•a•mq 

THE BR AND LR REGISTERS ARE EACH 24 BITS WIDE AND USED TO HOLD THE BASE 
AND LIMIT ADDRESS OF THE ACTIVE PROCESS WORK SPACE• THE HARDWARE USES 
THESE REGISTERS TO DETERMINE If ADDRESSES IN THE FA REGISTER ARE WITHIN 
THE BASE/LIMIT BOUNORIES OF MAIN MEMORY, 

A REGISTER 

- --------
THE A REGISTER IS A 20 BIT ADDRESS REGISTER USED TO FETCH M INSTRUCTIONS 
TO THE M REGISTER FOR EXECUTION, THE ADDRESS IN A IS A WORD ADDRESS 
WHERE A WORD1 IN THIS CONTEXT ONLY, IS DEFINED TO BE 16 BITS IN LENGTH, 
AUTOMATIC INCREMENTATION IS PROVIDED. 

C REGISTER - --------
THE C REGISTER IS A 24 BIT CONTROL REGISTER FOR THE PROCESSOR, IT 
CONTAINS THE 24 BIT FUNCTION BOX CONTROLS AND CARRY INPUT AND ALSO SOME 
PROCESSOR INTERRUPTS AND FLAGS. IT IS SUBDIVIDED INTO CA, CB1 CC• CD 
EACH 4 BITS1 ANO CP1 8 BITS. CA AND CB CB BITS> ARE TEMPORARILY OPEN. 
CC AND CD (8 BITS) REPRESENT M·PROCESSOR INTERRUPTS AND FLAGS. CP C8. 
BITS> CONTAINS FUNCTION BOX CDNTROLSJ CYF CO BIT OF CP)1 CPU C1 AND 2 
BITS -OF CP)1 AND CPL (314,51617 BiiS OF CP), CYF NOTIFIES THE FUNCTION 
BOX THAT A PREVIOUS UNIT CARRY MUST BE ADDEO TO ITS SUMMARY RESULTS. 
CPL NOTIFIES THE rUNCTION BOX OF THE LENGTH iN BITS OF THE ITEMS IN X 
AND Ye CPU NOTIFIES THE FUNCTION BOX OF THE TYPE OF UNITS CONTAINED IN 
X AND YJ 00 ~ BINARY1 01 • 4 BIT OECIMAL1 10 • 6 BIT DECIMAL1 AND 11 • 8 
BIT DECIMAL. . 



XORY 
CMPX 
MSKY 

RESULT REGISTERS ------ ---------

XANY 
- CMPY 

SUM 

XEOY 
MSKX 
DIF'F 
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THE RESULT REGISTERS ARE 24 BIT OUTPUTS OF THE 24 BIT FUNCTION sax. 
THEIR CONTENTS ARE PRODUCED IMMEDIATELY AND AUTOMATICALLY FROM THE 
INPUTS TO THE FUNCTION BOXCX1 Y AND CYF) AND CANNOT BE CHANGED EXCEPT BY 
CHANGING THESE INPUTS OR BY CHANGING CPU OR CPL. IF THE VALUE OF CPL IS 
LESS THAN 241 THEN THE 24 MINUS CPL MOST SIGNIFICANT BIT POSITIONS OF 
ALL RESULT REGISTERS ARE SET TO ZER01 E,G. IF CPL = 161 THEN THE 8 MOST 
SIGNIFICANT BITS OF ALL RESULT REGISTERS WILL BE ZERO. THESE REGISTERS 
ARE SOURCE REGISTERS ONLY AND THEREFORE MUST NOT BE USED AS THE SINK 
(DESTINATION) REGISTER IN A "MOVEtt OR IN ANY OTHER INSTRUCTION. 

XORY ....... 

XANY ----

XEOY ----

CMPX ----

CMPY -·--

"OR" X INCLUSIVELY WITH Y, THIS IS A BIT BY BIT OPERATION, WITH 
CORRESPONDING PAIRS Of BITS BEING TREATED INDEPENDENTLY. 

"ANO" X WITH Ye IHJ.~ J.\) IHt.. LOGICAL PRODUCT Ut X AND Ye 
CORRESPONDING PAIRS OF BITS ARE TRLATED INDEPENDENTLY. 

"OR" X EXCLUSIVELY WITH y, MEANING THAT THE SUM OF X1 y, AND XEOY IS 
MODULO 2. 

iHE ONES CDMPLEMENi OF X. 

THE ONES COMPLEMENT OF y. 



MSKX 

MSKY ·---

SUM .... 

DIFF ----
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RESULT REGISTERSCCONTINUED> 

------ --------------------

"MASKED X" i:> iHE LOW ORDER CPL BITS OF Xe IF CPL IS EQUAL TO 24, 
THEN MASKED X EQUALS X, 

"MASKED Y" IS THE LOW ORDER CPL BITS OF y, IF CPL IS EQUAL TO 24, 
THEN MASKED Y EQUALS Y. 

"SUM"• THE DECIMAL OR BINARY ADDITION (DETERMINED BY CPU) OF X PLUS 
y PLUS cvr. CORRESPONDING PAIRS OF BITS ARE . GROUPED BY CPU, 
GROUPING MAY BE BINARY1 DECIMAL FOUR BIT1 SIX BIT1 OR EIGHT BIT, IF 
THE SUM OF X+Y+CYf IS LARGER THAN THE SIZE SPECIFIED BY CPL1 THEN 
"CYL" WILL BE ON C=1), THE ZONE BITS ARE "OR•ED" TOGETHER FOR SIX 
AND EIGHT BIT DECIMAL, 

RESULT OF Y + ~Tt SUBTRACTED FROM X, EITHER DECIMAL OR BINARY 
SUBTRACTION, ACCORDING TO CPU. CORRESPONDING PAIRS OF BITS ARE 
GROUPED BY CPU. IF THE DIFFERENCE IS NEGATIVE, THAT IS IF X IS LESS 
THAN Y + CYf / THEN OIFF WILL BE IN TWOS COMPLEMENT FORM OR TENS 
COMPLEMENT FORM DEPENDING UPON THE MODE,EITHER BINARY OR ~ECIMALJ 
AND CYD WILL BE ONC=l), THE ZONE BITS ARE "OR•EO" TOGETHER FOR SIX 
AND EIGHT BIT DECIMAL• NOTE"THAT CYD IS NOT CONDITIONED BY CPLJ IT 
IS ALWAYS BASED ON A 24 BIT COMPARE, 



CONDITION REGISTERS 
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--------- ---------

BICN fLCN INCN XYCN XYST 

THERE ARE FIVE CONDITION REGISTERS, EACH CONTAINING FOUR BITS, THE BITS 
ARE IDENTIFIED FROM LEFT TO RIGHT AND ARE ASSIGNED THE POSITION NUMBERS 
0 THRU 31 WiTH BIT 0 BEING THE 8 OR MOST SIGNIFICANT BIT, 

ALL CONDITION REGISTERS ARE SOURCE REGISTERS ONLY. THEY MAY BE MOVED TO 
A N 0 T HE R R E G I S T E R 0 R T E S T E D 1 U S I N G T H E " I F " A N D " S K I P '' I N S T R U C T I 0 N S , F 0 R 
THEIR CURRENT CONTENTSJ BUT THEY MAY NOT BE THE SINKCDEsTINATION) 
REGISTER OF ANY INSTRUCTION. 

BICN 

----

BIT B1CN XYCN XYST F'LCN INCN ..... •N•"!' ...... ••Qlll ---- •a•e. 

0 LSUY MSBX LSUX FL=SFL NO•DEVICE 

1 CYF X=Y ~~· "~ .. , <. • -~~', ,, 

~i~.~~~,,_ ..... FL>SFL HI .. PRIORITY 

2 CYD X<Y Y¢0 fl<SFL INTERRUPT 

3 CYL X>Y X¢0 FL¢0 LOCKOUT 

.. BIT CONDITIONS - ..................... 
LSUY. IS TRUE Ir THE LEAST SIGNIFICANT UNIT Of y IS 1 FOR BINARYCCPU= 
0) OR 9 roR DECIMALCCPU NOT = 0), 

CYF IS TRUE IF CYF1 THE CARRY FLIP~FLQP, IN THE CP REGISTER IS TRUE, 
CYf MAY BE MANIPULATED AS PART OF THE CP REGISTER AND BY THE "CARRY" 
INSTRUCTION, 

cyo, CARRY DIFFERENCE, IS TRUE IF x IS LESS THAN y PLUS cYF. THIS 
CONDITION IS NOT AFFECTED BY CPL; I.Eo A 24 BIT COMPARE IS ALWAYS 
MADE. 

CYL1 CARRY LEVEL1 IS TRUE IF THE SUM OF X + Y + CYF1 LIMITED BY CPL1 
OVERFLO~vs. 



CONDITI°ON REGISTERSCCONTINUEO) 
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--------A --------~-----------

XYCN • XY CONDITIONS 

MSBX IS TRUE Ir THE MOST SIGNIFICANT BIT OF X, AS DETERMINED BY CPL, 
I S A " 1 " , 

THE COMPARISONS OF X TO Y ARE NOT AFFECTED BY CPLJ THEY ARE ALWAYS 
24 BIT COMPARES, 

XYST • XY STATES ---- - -- ------
LSUX IS TRUE IF THE LEAST SIGNIFICANT UNIT OF X IS 1 fOR BINARYCCPU= 
0) OR 9 roR DECIMALCCPU NOT = 0). 

THE COMPARISONS OF X ANO/OR Y TO ZERO ARE NOT AFFECTED BY CPLJ ALL 
24 BITS OF X AND/OR Y ARE USED IN THE COMPARISONS, 

FLCN • FIELD LENGTH CONDITIONS 
•••a • ••••• •••••• ••••••••m• 

I / 1·'"" 

ALL C 0 ND I T I 0 N S A RE 8 A SE D 0 N C 0 MP A R I S 0 N S B E Hi EE N THE ! 21t! B Ii S 0 F T HE 
FL REGISTER AND ZERO OR THE CORRESPONDING LOW ORDER i~ BITSCSFL) or 
THE FIRST ~rnRD IN SCRATCHPAD1 SOB, '\.~.) 

INCN • INTERRUPT CONDITIONS 
---- - ------·-- ---------q 

NO•DEVICE IS TRUE IF AN INTERRUPT MESSAGE IS PRESENT IN THE DISPATCH 
BUFFER FOR A PORT OR CHANNEL WHICH DOES NOT HAVE A DEVICE ATTACHED 
TO IT, THIS CONDITION IS NORMALLY CLEARED BY THE PROCESSOR WITH A 
"DISPATCH READ AND CLEAR"• 

HI•PRIORITY IS TRUE Ir THERE IS A HIGH PRIORITY MESSAGE PRESENT IN 
THE DISPATCH BUFFER, THE MESSAGE IS NOT NECESSARILY FOR THE 
PROCESSOR. 

INTERRUPT IS TRUE IF· THERE. IS A MESSAGE PRESENT IN THE DISPATCH 
BUFFER FOR THE PROCESSOR. THIS CONDITION IS NORMALLY CLEARED BY THE 
PROCESSOR WITH A "DISPATCH READ AND CLEAR". 

LOCKOUT IS TRUE Ir THE INTERRUPT SYSTEM Is LOCKEDCMARKEO AS IN uSE). 
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CC AND CD INTERRUPTS AND FLAGS -- --- -- ---------- --· -----

THE CC AND CD REGISTERS ARE BOTH 4 BIT SOURCE ANO SINK REGISTERS. THE 
BITS IN EACH ARE NUMBERED 0 THRU 3 WITH BIT 0 BEING THE MOST SIGNIFICANT 
OR 8 BIT, THEY HAVE BEEN ASSIGNED THE FOLLOWING USES AND MEANINGS& 

CCCO) TEMPORARILY OPEN, 

CCC1l TEMPORARILY OPEN, 

CCC2) TEMPORARILY OPEN, 

CCC3) HALT INTERRUPT • SET WHEN THE HALT BUTTON ON THE CONSOLE IS PUSHED, 

COCO) MEMORY PARITY ERROR INTERRUPT • SET WHEN AN s·MEMORY PARITY ERROR 
IS DETECTED DURING A READ OR SWAP OPERATION OR WHEN AN ATTEMPT IS 
MADE TO ACCESS NON-EXISTENT MEMORY, 

CDC1> MEMORY ADDRESS OUT Of BOUNDS OVERRIDE • IF THE ADDRESS IN FA IS 
LESS THAN THE BASE REGISTERCBR> SETTING OR GREATER THAN THE LIMIT 
REGISTERCLR) SETTING' THEN REA01 WRITE AND SWAP OPERATIONS WILL BE 
INHIBITED UNLESS THIS BIT IS SETC=1), THE STATE Of THIS BIT DOES 
NOT AFFECT THE SETTING OF CDC2) OR CDC3), 

CDC2) READ ADDRESS OUT Of BOUNDS INTERRUPT • SET WHEN A READ OPERATION 
IS ATTEMPTED AND THE ADDRESS IN FA IS EITHER LESS THAN THE BASE 
REGISTER OR GREATER THAN THE LIMIT REGISTER~ 

CDC3i WRliE/SWAP ADDRESS OUi OF BOUNDS INTERRUPT • SET WHEN A WRITE OR 
SWAP OPERATION IS ATTEMPTED A~D THE ADDRESS IN FA IS EITHER LESS 
THAN THE BASE REGISTER OR GREATER THAN THE LIMIT REGISTER. 

ALL BITS IN THE CC AND CD REGISTERS, ONCE SET, WILL REMAIN SET EVEN 
THOUGH THE CONDITIONS THAT CAUSED THEM TO BE SET MAY NO LONGER EXIST, 
THEREFORE, IF IT Is DESIRED To CLEAR ANY Of THESE BITS TO ZERO' THIS 
MUST BE·DONE EXPLICITLY. 
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THE MICRO IMPLEMENTATION LANGUAGE 
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CONCURRENT EXECUTION OF MICRO•OPERATORS 
-~·••••••• ••wma•-•m •• •••••••-••••••• 

CONCURRENT OR OV~RLAPPING EXECUTION OF MICROsQPERATORS CAN BE ACHIEVED 
IF A "READ"' "WRITE" OR "S\~AP" INSTRUCTION IS FOLLOWED BY ANY OF THE 
FOLLOWING INSTRUCTIONS: 

BIAS 
COUNT 
GO TO 
JUMP 
LOAD 
NOP 
READ 
STORE 
SWAP 
WRITE 
XCH 
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RESERVED WORDS -------- -----

THERE ARE NO RESERVED WORDS AS FAR AS LABELS ARE CONCERNED; HOWEVER, NO 
WORD USED IN THE MIL SYNTAX. MAY BE USED AS A DEFINE OR MACRO !NDENTIFIER 
OR AS A MODULE OPTION TOGGLE. 
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LITERALS .............. 

WHEREVER LITERAL .. 1 APPEARS IN THE TEXT ·aF THIS MANUAL, IT IS TO BE 
REPLACED BY EiTHER A DECIMAL ., '1 ... ,... " ... ,.., 

.1.rqt.ut..11\1 A HEXADECIMAL NUMBER i.I t In C: L 
rfMUv'-

l"'"T0~T r .&. nv I 

CHARACTER IS AN IDENTIFYING "H"1 OR BY A BINARY NUMBER WHOSE FIRST 
CHARACiER iS AN IDENTIFYING !! 8 H' 

CHARACTERS WHICH ARE VALID FOR USE IN A LITERAL ARE DEPENDENT UPON THE 
TYPE OF THE LITERAL, 

TYPE 
DECIMAL 
HEXADECIMAL 

BINARY 

. VALID CHARACTERS 
NUMERIC 0 iHRU 9 
NUMERIC 0 THRU 9 AND ALPHA A, 9, c, o, E 

AND f1 REPRESENTING RESPECTIVELY 
101 11, 12, 131 14 AND 15 

M.UMER IC 0 AND 1 

IN GENERAL1 LITERALS USED IN THE MIL SYNTAX HAVE A MAXIMUM RANGE OF 
DECIMAL 0 THRU 16777215 WHICH IS EQUAL TO HEXADECIMAL HO THRU HFFFFFF. 
A BINARY LITERAL' HOWEVER, MAY NOT CONTAIN MORE THAN 21 CHARACTERS, 
THEREFORE, BO THRU 811111111111111111111 IS THE MAXIMUM RANGE Of A 
BINARY LITERAL. 

LEADING ZEROS ARE NEVER REQUIRED FOR LITERALS UNLESS AN ACTUAL VALUE OF 
ZERO IS USED1 THEN EITHER "0"1 "HO" OR "80" MUST BE USED. 

N 0 C H A R A C T E R M A Y 8 E E M B E D D E D B E n~ E E N T H E I D E N T I F Y I N G. '' H " 0 R " B " 0 F A 
HEXADECIMAL OR BINARY LITERAL AND THE NUMBER STRING THAT FOLLOWS, Np 
CHARACTERS1 SUCH AS COMMAS' MAY BE EMBEDDED IN ANY LITERAL. 



PAGE 25 
CONDITIONS 

----------
WHEREVER CONDITION•1 APPEARS IN THE TEXT, IT IS TO BE REPLACED BY ANY 
CONDITION WHOSE TRUTH OR FALSITY CAN BE DETERMINED BY TESTING ONE OR 
MORE BITS IN ONE Of THE CONDITION REGISTERS. THEREFORE' ANY OF THE 
FOLLOWING MAY BE USED IN THE "Ir" AND "SKIP" STATEMENTS: 

X =/</>/S/~/~/EQL/LSS/GTR/LEQ/GEQ/NEQ Y 
X =/~/EQL/NEQ 0 
Y =/</>/S/~/~/EQL/LSS/GTR/LEQ/GEQ/NEQ X 
Y =/#/EQL/NEQ 0 
XY =/~/EQL/NEQ 0 
fL =/</>/S/~/¢/EQL/LSS/GTR/LEQ/GEQ/NEQ SFL 
f L =/¢/EQL/NEQ 0 
CYL 
CYD 
LSUY 
MSBX 
LSUX 
LOCKOUT 
INTERRUPT 
HI-PRIORITY 
NO•DEVICE 

IN ADOITION1 ANY COMBINATION OF CONDITIONS THAT ARE ALL IN ONE CONDITION 
REGISTER CAN BE TESTED USING AND/OR LOGIC IF ALL BITS TESTED CAN BE 
T E S T E D f 0 R " T R U E " 0 R A L L B I T S T E S T E D C A N B E T E S T E D F 0 R " F A L S E !i • f 0 R 
EXAMPLE, THE FOLLOWING ARE ALL VALID CONDITIONS: 

CYL AND LSUY 
rv= nR rvn 
VI"""" -..,,., VI -

X LSS Y AND MSBX 
X NEQ 0 OR Y NEQ 0 
FL NEQ 0 AND FL EQL SfL 
INTERRUPT OR HI•PRIORlTY OR NO-DEVICE 

HOWEVER, NONE OF THE FOLLOWING ARE VALID CONDITIONS: 

X GEQ Y AND MSBX 

X NEQ 0 OR Y EQL 0 
fl EQL 0 AND rl EQL SFL 

CTHE COMPILER MUST GENERATE A TEST ON 
X LSS Y FALSE) 

CY NEQ 0 MUST BE TESTED FOR FALSE) 
CfL NEQ 0 MUST BE TESTED FOR FALSE) 

AT LEAST FOR THE TIME BEING, CONDITIONS IN WHICH MORE THAN ONE BIT MUST 
BE TESTED FOR "FALSE''' SUCH AS "X EQL 0 ANDY EQL Qn AND "FL EQL 0 AND 
FL NEQ SfLtt ARE NOT VALID, REST ASSURED THERE MUST BE SOME GOOD REASON . 
f'OR THIS. 

NOTE: TO FACILITATE RUNNING ON OTHER MACHINES IT IS ADVISED TO 
USE THE MNEMONIC FORM OF THE RELATIONAL OPERATOR. 
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SOURCE CARD LAYOUT 

THE SOURCE PROGRAM CARDS HAVE THE FOLLOWING FORMAT: 

CARD COLUMNS 

1 THRU 5 

1 THRU 72 

6 THRU 72 

73 THRU 80 

RESERVED rOR LABEL DECLARATIONS WHICH, Ir USED1 MUST 
BEGIN ANYWHERE WITHIN THIS FIELD, 

AN ASTERISK(*) ANYWHERE WiiHIN THIS fIELD INDICATES THAT 
EVERYTHING IN THIS FIELD TO THE RIGHT or THE ASTERISK IS 
A COMMENT, 

STATEMENTS MAY BE USED ANYWHERE WITHIN THIS rIELD. AT 
LEAST ONE BLANK MUST BE USED BETWEEN WORDS EXCEPT IN 
THOSE CASES WHERE A SPECIAL CHARACTER' EoG• A 
PARENTHESIS OR A RELATIONAL OPERATOR1 IS REQUIRED' IN 
WHICH CASE BLANKS ARE OPTIONAL1 E.G. "EXTRACT 7 BITS 
fROM TC11) TO Y" AND. "SKIP WHEN X>Y". 

THIS FIELD IS RESERVED FDR SEQUENCE NUMBERS, 

NOTE: ONLY ONE MIL SOURCE LANGUAGE CONSTRUCT IS ALLOWED PER CARD· 
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DECLARATIONS 
.................. 
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DEFINES ............ "" 

FORMAT: DEFINE OEFINE•IDENTifIER•1 = DEFINE•STRING•1# 

-DESCRIPTION: 

THIS DECLARATION IS USED TO ASSIGN A NAMECOEFINE•IDENTIFIER•l) TO A 
STRING OF CHARACTERSCDEFINE•STRING•l), ANY LATER REFERENCE TO DEFINE· 
IDENTIFIER•! IS REPLACED BY DEFINE•STRING•1, 

DEfINE·IDENTIFIER•1 MAY BE MADE UP OF ALPHACA THRU Z) OR NUMERICCO THRU 
9) CHARACTERS IN ANY COMBINATION1 EXCEPT THAT NO MICRO NAMEC"rlRITEu, 
MOVE"1 ETC.) OR NOISE rJORDC"T0"1 "BITS"1 ETC,) THAT IS USED ELSEWHERE 
IN THE MIL SYNTAX MAY BE USED AS A DEFINE IDENTIFIER. THE SPECIAL 
CHARACTER DASH(•) IS ALSO ACCEPTABLE, BUT IT MAY NOT BE USED AS THE 
FIRST CHARACTER. NO LENGTH RESTRICTION IS IMPOSED1 HOWEVER1 EVERYTHING 
AFTER THE TWENTY•f IRST CHARACTER IS CONSIDERED TO BE DOCUMENTATION ONLY. 

OEFINE·STRING•l MAY BE A SCRATCHPAO NAMEC24 OR 48 BIT)J A REGISTER NAMEJ 
A LITERAL; A PART OF ONE INSTRUCTIONJ AN ENTIRE INSTRUCTION, PART OF 
WHICH MAY HAVE BEEN PREVIOUSLY ttOEFINED"J OR IT MAY BE EMPTYCBLANK), 
ACTUALLY' THE ONLY RESTRICTIONS PLACED ON A DEFINE STRING ARE THAT IT 
MUST BE TERMINATED BY A POUND SIGN(#) AND THAT !T MUST NEiiHER BEGIN 
WITH A POUND SIGN NOR CONTAIN ANY EMBED~ED POUND SIGNS@ 

THE ENTIRE DEFINE DECLARATION MUST BE CONTAINED ON ONE CARD1 ANO ALL 
DEFINES MUST BE DECLARED PRIOR TO ANY EXECUTABLE INSTRUCTIONS. 

NESTED DEFINES ARE ALLOWED UP TO 13 DEEP, 

EXAMPLES: 

DECLARATION 
DEFINE SOURCE-POINTER = S3# 
DEFINE OP•REG = L# 
DEFINE TESTMOP = H800000# 
DEFINE HINT = CCC3i# 
DEFINE IGNORE•HALT = RESET HINT# 

REFERENCE 
LOAD f FROM SOURCE•POINTER 
CLEAR OP•REG 
MOVE TEST•OP TO OP•REG 
RES'ET HINT 
IGNORE·HALT 
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MACROS ------

MACRO MACRO•IDENTirIER•1 CCFP•1[1FP•2J[,fp•N])l= 
STATEMENT•1 
STATEMENT•2 

STATEMENT•N# 

DESCRIPTION I 
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THIS DECLARATION IS USED TO ASSIGN A NAMECMACRO•IOENTIFIER•l) TO A 
SERIES OF STATEMENTSCTHE "MACRO DEFINITION") AND TD DECLARE ANY FORMAL 
PARAMETERS WHICH MAY BE ·usED IN THE MACRO DEFINITION. ANY LATER 
REFERENCE TO MACR0•IDENT1FIER•1 IS REPLACED IN LINE BY THIS SERIES OF 
STATEMENTS' AND ANY FORMAL PARAMETERS USED IN THESE STATEMENTS ARE 
REPLACED BY THE ACTUAL PARAMETERS IN THE REFERENCE, 

MACRO·IOENTIFIER•l MAY BE MADE UP OF ALPHACA THRU Z) DR NUMERICCO THRU 
9) CHARACTERS IN _ANY COMBINATION, EXCEPT THAT NO MICRO NAMEC"WRITE''' 
MOVE"1 ETC,) OR NOISE WORDC"TD"' "BITS"' ETC,) THAT IS USED ELSEWHERE 
IN THE MIL SYNTAX MAY BE USED AS A MACRO IDENTIFIER. THE SPECIAL 
CHARACiER DASH(~) IS ALSO ACCEPTABLE, BUT !T MAY NOT BE USED AS THE 
PIRST CHARACTER, NO LENGTH RESTRICTION IS IMPOSED, HOWEVER, EVERYTHING 
AFTER THE TWENTY•fIRST CHARACTER IS CONSIDERED TO BE DOCUMENTATION ONLY. 

FORMAL PARAMETERSCrP•N) ARE OPTIONAL, IF USED, THEY MUST BE ENCLOSED IN 
PARENTHESES AND EACH HAS THE FORMAT ~ACRQ•IQENIIfIER~1@, WHERE @ IS 
ORIGINALLY 1 ANO IS INCREMENTED BY 1 FOR EACH FORMAL PARAMETERCSEE 
EXAMPLE ON NEXT PAGE), IF MORE THAN ONE FORMAL PARAMETER IS USED IN THE 
OECLARATION1 THEY MUST BE SEPARATED BY COMMAS, 

THE ACTUAL PARAMETERS USED IN THE REFERENCE TO A MACRO MUST BE SINGLE 
IOENTIFIERSe THIS MEANS THAT THEY MUST NOT CONTAIN ANY EMBEDDED BLANKS 
OR ANY SPECIAL CHARACTERS, THE ONE EXCEPTION IS THAT AN ACTUAL 
PARAMETER COULD BE A DEFINE IDENTIFIER AND THEREFORE COULD CONTAIN AN 
EMBEDDED DASHJ HDWEVER1 THE DEFINE IDENTIFIER ITSELF WOULD THEN HAVE TO 
DEFINE A VALID ACTUAL PARAMETER, FOR EXAMPLE1 nXn, "3"1 "H801F" AND 
" T 0 " A RE V A L I 0 A C T U A L P A R A ME T E R S ; B U T '' 3 T 0 X " A N D " C " A R E N 0 T , N 0 
ACTUAL PARAMETER MAY BE OMITTED; AND1 AS WITH fORMAL PARAMETERS, THEY 
MUST BE ENCLOSED IN PARENTHESES AND SEPARATED BY COMMAS, 
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MACROSCCONTINUED> 

THE MACRO DECLARATION MUST BE ENTIRELY ON ONE LINE AND MUST BE 
TERMINATED WITH AN EQUAL SIGNC=>! 

THE MACRO DEFINITION THEN tOLLOWs, ONE STATEMENT PER LINE, AND THE LAST 
STATEMENT MUST BE TERMINATED BY A POUND.SIGN(#), FOR THIS REASON, A 
MACRO OEf INITION MUST NOT ITSELF CONTAIN A POUND SIGN. A MACRO 
DEFINITION MAY REFERENCE ANOTHER MACRO OR A DEFINE WHICH HAS BEEN 
PREVIOUSLY DECLARED1 BUT IT MUST NOT BE RECURSIVE, 

ALL MACROS MUST BE DECLARED PRIOR TO ANY EXECUTABLE INSTRUCT!ONSe 

EXAMPLE: 

THE DECLARATIQNa• 
MACRO WRITEMCWRITEM11 WRITEM21 WRITEM3)= 

XCH WRITEM1 F WRITEM! 
WRITE 24 BITS FROM WRITEM2 WRITEM3 FA ANO DEC FL 
XCH WRITEM1 F WRITEMl# 

WHEN REFERENCED AS• 0 

WRITEMCS01X1INC) 

WOULD RESULT IN THE REFERENCE BEING REPLACED BY THE FOLLOWING 
IN LINE CODEs 

XCH SO r SO 
WRITE 24-BITS FROM X INC FA AND DEC FL 
XCH SO t SO 
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LABELS _____ .,. 

LABELS ARE DECLARED AS THE f!RST ITEM ON A CARD AND MUST BEGIN ANYWHERE 
!N COLUMNS 1 THRU 5; ANY NUMBER OF LABELS MAY BE DECLARED FOR THE SAME 

-ADDRESS WITH ONE CARD REQUIRED FDR EACH DECLARATION. 

ACCEPTABLE LABEL CHARACTERS ARE ALPHA A THRU z, NUMERIC 0 THRU 91 AND 
THE SPECIAL CHARACTER DASH(•), A DASH IS NOT ACCEPTABLE AS THE FIRST 
CHARACTER Or A LABEL, AND ALL LABELS MUST BE FOLLOWED BY A BLANK OR. AN 
ASTERISK(*); 

THERE IS NO LENGTH RESTRICTION EXCEPT THAT THEY MUST NOT EXTEND BEYOND 
COLUMN 721 AND ANY PART OF A LABEL BEYOND THE TWENTY-FIRST CHARACTER IS 
CONSIDERED DOCUMENTATION ONLY. 

THERE ARE TWO TYPES Of LABELS WHICH ARE ACCEPTABLE TO THE COMPILER • 
UNIQUE LABELS AND POINT LABELS. UNIQUE LABELS ARE NOT REUSABLE AND 
THEREFORE MUST BE MADE UNIQUE WITHIN THE FIRST TWENTY•ONE CHARACTERS, 
POINT LABELS ARE REUSABLE LABELS WHICH ARE USUALLY, BUT NOT NECESSARILY, 
USED FOR SHORT DISTANCE ·BRANCHING OF 15 WORDS OR LESS. THEY ARE 
DECLARED WITH A FIRST CHARACTER OF "•'' AND ARE REFERENCED EITHER + OR • 
FROM THE LOCATION OF THE PRESENT I~STRUCTION, THE FOLLOWING IS AN 
EXAMPLE OF POINT LABEL USAGE: 

1) 

2) 
3) 

1ABC 
,ABC 

,ABC 

SKIP WHEN X NEQ Y 
GO TO •ABC * TRAP 

MOVE SUM TO Y 

INSTRUCTION 2) IS A BRANCH TO ITSELf J BUT HAD IT BEEN WRITTEN AS "GO TO 
+ABC"1 IT WOULD HAVE BEEN A BRANCH TO INSTRUCTION 3)1 
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MICRDcoQPERATORS _______ ., ______ _ 
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ADD CBASE RELATE) --- ----- -------

F'ORMATI ADD BR TO FA. 

DESCRIPTION I 

THIS INSTRUCTION IS USED TO ADD THE BASE REGISTERCBR) TO FA, THE RESULT 
IS PLACED IN FA AND THE CONTENTS OF THE BASE REGISTER REMAIN UNCHANGED, 

NOTE: ALSO SEE "SUBTRACT" 

TIME: ONE CLOCK 



FORMAT: 

DESCRIPTION I 

AND ---

ANO REGISTER•1 WITH CLITERAL·tJ 
CREGISTER•2J 
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THIS INSTRUCTION IS USED TO LOGICALLY BIT "ANDn REGISTER•l WITH LITERAL· 
1 OR REGISTER~2 AND PLACE THE RESULT IN REGISTER•1, 

REGISTER•1 MAY BE ANY 4 BIT REGISTERCSELECT 0 DR 1) EXCEPT A CONDITION 
REGISTER AND THE CPU1 MC' MD1 ME AND MF REGISTERS, 

REGISTERm2 MAY BE ANY 4 BIT REGISTER(SELECT 0 OR 1) EXCEPT CPU' MC, MD1 
ME AND Mf 1 THE CONTENTS OF THIS REGISTER ARE NOT CHANGED BY THIS 
INSTRUCTION, 

LITERAL•l HAS A RANGE OF 0 THRU 15, 

"AND" TRUTH TABLE I 
0 0 = 0 
0 1 = 0 
1 0 = 0 
1 1 = 1 

EXAMPLES ANO TB WITH 3 
BEfORE••uT = OAf 312 
AfTER····T = 02F312 

TIME1 ONE CLOCK UNLESS THE "REGISTER-2'' OPTION IS USED1 THEN TWO CLOCKS 



... 
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BIAS ----

CUNITl 
F"ORMAT: BIAS BY CREGISTER•1J CANO REG•2J CANO REG•3J [TEST] 

OESCRIPTIONI 

SETS CPL AND CPU TO VALUES CALCULATED FROM THE OPERANDS. 

IF ONLY REGISTER•1 IS USED IT MUST BE f OR s. IF ONLY REGISTER•1 AND 
REGISTER•2 ARE USED THEY MAY NOT BE S AND CP1 I.E,, ONE OF THEM MUST BE 
f" • 

REGISTER REFERS TO F1 5, OR CP• IDENTICAL INSTRUCTIONS ARE PRODUCED IF 
THE POSITIONS or ANY TWO OR THREE REGISTERS ARE INTERCHANGED WITHIN THE 
INSTRUCTION, 

CPU IS SET TO 11 2, 3, OR 0 DEPENDING ON WHETHER ru IS 4, 61 81 OR SOME 
OT.HER VALUE, 0•15, THIS IS DONE FOR ALL TEN VARIAi!DNS OF ''BIAS" EXCEPT 
ttBIAS BY S"1 WHICH SETS CPU FROM SU INSTEAD OF FROM FU. 

"BIAS BY ••••" SETS CPL EQUAL TO THE VALUE OF THE SMALLER OF 24 AND THE 
SPECIFIED OPERANDS, "BIAS BY UNIT" SETS CPL EQUAL TO FUe 

.. 
IF «JEST" !S USED, THE ABOVE ACTIONS ARE PERFORMED AND THE NEXT MICROQ 
INSTRUCTION IS SKIPPED IF CPL HAS NOT BEEN SET TO ZERO AS THE RESULT OF. 
THE ABOVE ACTIONS, TEST MAY BE USED \HTH ALL VARIATIONS OF "BIAS", 

EXAMPLE: "BIAS BYS" OR "BIAS BY F''' 

THIS WILL SET CPL EQUAL TO THE SMALLER OF 24 AND SFL OR FL RESPECTIVELY. 
CPU IS SET DEPENDING ON THE VALUE Of SFU OR FU RESPECTIVELY. 

TIME1 ONE CLOCKJ TEST OPTION WITH A SKIP: TWO CLOCKS 
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BRANCH ........ 

F"ORMAT: BRANCH 

DESCRIPTION: 

THIS INSTRUCTION IS USED TO CAUSE THE COMPILER TO GENERATE A "GO TD" 
WITH AN ADDRESS OF ZERO. THIS IS TO FACILITATE "0R•ING" THE ACTUAL 
ADDRESS INTO THE M REGISTER PRIOR TO THE EXECUTION or A "BRANCH"("GO 
TO"> INSTRUCTION, 

TIMES TWO CLOCKS 
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CALL ----

F"ORMATI CALL LABEL•1 

DESCRIPTION I 

DOES A STACK PUSH. 

SAVES THE ADDRESS Or THE NEXT M•INSTRUCTION IN THE A•STACK CTAS), THEN 
BRANCHES TO LABEL~1 IN THE M•PROGRAM. 

THE "EXIT" INSTRUCTION CAUSES RETURN. 

TIME& TWO CLOCKS 



FORMAT: 

DESCRIPTION I 

[0) 
[ 1l 

CARRY CSUMl 
CDifFERENCEJ 
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CARRY ........ 

SETS THE CARRY FLIP•FLOP CCYF) TO EITHER ttQtt CZERO) OR "1" CONE>• 

" C A R R Y 0 " 0 R " C A R R Y 1 '' S E T C Y f T 0 " 0 " 0 R " 1 " R E S P E C T I V E L Y • 

"CARRY SUM" SETS CYF TO THE VALUE OF CYL. 

"CARRY DIFFERENCE" SETS CYF' TD THE VALUE OF cyo, I.E. "O" !f x IS 
GREATER THAN Y OR IF X ::: Y AND CyF = OJ "1" IF X IS LESS THAN Y OR If X 
= Y AND CYF = 1. NOTE THAT CYD1 UNLIKE CYL1 IS NOT CONDITIONED BY CPL, 

TIME: ONE CLOCK 
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CASSETTE --------

[START] 
roRMATI CASSETTE [STOP CWHEN X NEQ YJJ 

DESCRIPTION I 

THIS INSTRUCTION IS USED TO CAUSE THE SYSTEM CASSETTE TAPE TO START A 
READ OPERATION OR TO STOPCEITHER UNCONDITIONALLY OR WHEN THE X REGISTER 
IS NOT EQUAL TO THE Y REGISTER) AT THE NEXT INTER•RECORD GAP, 

THE INFORMATION READ FROM THE CASSETTE IS LOADED INTO THE U REGISTER AND 
REMAINS THERE FOR A MAXIMUM Of 2 CLOCKS BEFORE U IS CLEARED, 

A "MOVE U TO REGISTER•1tt WILL CAUSE THE PROCESSOR TO WAIT UNTIL U IS· 
FILLED, AT WHICH TIME THE MOVE IS PERFORMED AND PROCESSING CONTINUES. 
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CLEAR 

-----

rORMAT: CLEAR REGISTER•1 [REGISTER-2J [REGISTER•NJ 

DESCRIPTION: 

SETS THE SPECIFIED REGISTERS TO ZERO, 

IF MORE THAN ONE REGISTER IS TO BE CLEARED IN ONE CLOCK TIME, THEY MUST 
BE ENTIRELY FROM GROUP "A" OR GROUP "B"J BUT THEY MUST NOT BE MIXED ANO 
MUST BE SEPARATED BY BLANKS OR COMMAS, 

GROUP -----
f' A 
FB 
FL 
ru 
L 
T 
x 
y 
CP 

TIME: ONE CLOCK 

A - GROUP B .......... 
ASTACK CSTACK POINTER RESET> 
SO CCLEARS ALL 48 BITS) 
BR CALSO CLEARS LR) 
LR CALSO CLEARS BR) 

ANY OTHER SELECT O, 1 AND 2 REGISTERSCEXCEPT CONDITION REGISTERS AND THE 
Mi MC1 MD, ME AND Mf REGJSTERS)ANO ANY 24 BIT SCRATCHPAD WORDS CAN ALSO 
BE CLEAREDJ HOWEVER1 ONE CLOCK IS USED FOR EACH OF THESE OTHER REGISTERS 
AND SCRATCHPAD WORDS. 

EXAMPLES I 

CLEAR fl, f A1 FU, CP 
CLEAR x,y,r,L BR 
CLEAR CP1 S0151A1S1B 
CLEAR TA TB TC1LA LB LC,CA CB 

TIME 

1 CLOCK 
2 CLOCKS 
4 CLOCKS 
8 CLOCKS 
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COMPLEMENT 
................ 

F'ORMATI COMPLEMENT REG•1CLIT•1) CANO REG•1CLIT•2) CANO REG·tCL!T•N)JJ 

DESCRIPTION: 

THIS INSTRUCTION IS USED TO COMPLEMENTCSWITCH THE STATE Of) THE BIT IN 
REGISTER•l WHICH IS SPECIFIED BY LITERAL•1, MORE THAN ONE BIT IN ANY 
ONE REGISTER CAN BE COMPLEMENTED WITH THE SAME INSTRUCTION If ALL THE 
BITS ARE IN THE SAME 4 BIT REGISTER. 

REGISTER•1 MAY BE ANY 4 BITCSELECT 0 OR 1) REGISTER EXCEPT A CONDITION 
REGISTER AND THE CPU1 MC1 MD1 ME ANO MF REGISTERS; OR IT MAY BE FL1 f81 
L OR T. Ir MORE THAN ONE BIT Is TO BE COMPLEMENTED IN FL1 ·FB1 L OR r, 
THEN ALL THE BITS MUST BE IN THE SAME 4 BIT SUBFIELD• 

LITERAL•1CLITERAL•N) HAS A RANGE Of 0 THRU 3 FOR A 4 BIT REGISTER, 0 
THRU 19 FOR FL AND 0 THRU 23 FOR f81 L AND T, PARENTHESES ARE REQUIRED 
·AROUND LITERAL·1. 

NOTEt ALSO SEE THE "SET" AND "RESET" INSTRUCTIONS, 

EXAMPLE: COMPLEMENT LOCO) AND LC13) 
BEFORE•••L = 123856 
AFTER••••L = 123456 

TIMES ONE CLOCK 
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CONSTANT ........... 

FORMAT: CONSTANT LITERAL~! 

DESCRIPTION: 

THIS INSTRUCTION IS USED TO PLACE AN IN•LINE1 16 BIT1 M•STRING CONSTANT, 
IT IS THE RESPONSIBILITY Or THE PROGRAMMER TO PROVIDE ANY PROTECTION 
THAT MAY BE NEEDED TO PREVENT A "CONSTANT'' FROM EXECUTING, 

- . LITERAL•! HAS A RANGE Of 0 THRU 6S535(HEXADECIMAL HO THRU HFFFF>• 
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COUNT -----

CFAJ CUPl CFLJ CDOWNJ CCPLJ 
F'ORMATI COUNT CFLJ CDOWNJ AND tFAJ CUPl BY CLITERAL•1J 

DESCRIPTION: 

INCREMENTS OR DECREMENTS THE DESIGNATED REGISTER BY THE AMOUNT OF THE 
LITERAL OR CPL, IF THE VALUE OF THE LITERAL IS ZERO' CPL IS USED, 

ALL COMBINATIONS ARE ACCEPTABLE BUT "COUNT FA UP AND FL UP"' WHICH IS 
NOT ACCEPTABLE• 

IF FA IS COUNTED DOWN1 IT MAY GO THROUGH ZERO cr.E., IF FA=O AND IS 
COUNTED DOWN BY ONE1IT IS SET To ALL ONES), IF FL IS COUNTED DOWN, IT 
WILL NOT BECOME LESS THAN ZERO, 

IF EITHER FA OR rL OVERflOWS1 IT WRAPS AROUND TO zER01 E,G, If EITHER 
T~ EQUAL TO THE MAXIMUM VALUE IT CAN CONTAIN AND IS COUNTED UP BY 11 IT 
BECOMES EQUAL TO ZERO, 

LITERAL•1 IS 5 BITS, VALUE 0 TO 31, 

EXAMPLE1 INSTRUCTION~ COUNi FA UP AND FL DOWN BY 10 

INITIAL 
RESULT 

REGISTER FA 

09A7fB 
09A805 

REGISTER F"L ------.... --
00008 
00000 

FA IS COUNTED UP BY DECIMAL 101 HEXADECIMAL A, WHILE fl IS COUNTED DOWN 
8 TO ITS MINIMUM VALUE, 

TIME: ONE CLOCK 



FORMAT: 

DESCRIPTION: 

DEC ....... 

DEC REGISTER•1 BY CLITERAL•1J CiESTl 
CREGISTER•2] 
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THIS INSTRUCTION IS USED TO DECREMENT REGISTER•1 BY THE VALUE or 
LITERAL•1 OR REGISTER•2 AND PLACE THE RESULT IN REGISTER·l. 

REGISTER•! MAY BE ANY 4 BIT REGISTERCSELECT 0 OR 1) EXCEPT A CONDITION 
REGISTER AND THE CPU, MC1 MD1 ME AND MF REGISTERS. 

REGISTER•2 MAY BE ANY 4 BIT REGISTERCSELECT 0 OR 1) EXCEPT CPU1 MC1 MD1 
ME AND Mr• THE CONTENTS OF THIS REGISTER ARE NOT CHANGED BY THIS 
INSTRUCTION, 

LITERAL•1 HAS A RANGE OF 0 THRU 15. 

IF THE ttTEST" OPTION IS USED, THEN IF REGISTER•l UNDERFLOWSCIS 
DECREMENTED BEYOND O, THE SMALLEST VALUE IT CAN CONTAIN) AS A RESULT OF 
THIS INSTRUCTION, THEN THE NEXT MICRO•INSTRUCTION WILL BE SKIPPED(NOT 
EXECUTED), TF" NO UNDERFLOW OCCURS WITH THE "TEST" OPTION OR IF THE 
"TEST" OPTION IS NOT USE01 THEN THE NEXT MICRO•INSTRUCTION \HLL BE 
EXECUTED, 

NOTE THAT ALL 4 BIT REGISTERS COUNT MODULO 161 E.G. IF A REGISTER 
CONTAINS A VALUE OF 0 ANO IS DECREMENTED BY 2, IT UNDERFLOWS fo A VALUE 

·OF 14 •. 

TIME: ONE CLOCK FOR THE "LITERAL-1" OPTION, 
TWO CLOCKS IP THE "LITERAL•1 TEST" OPTION IS USED AND UNDERFLOW 

OCCURS OR IF THE ''REGISTER .. 2" OPTION IS USED, 
THREE CLOCKS IF THE "REGISTER·2 TEST" OPTION IS USED AND 

UNDERFLOW OCCURS, 
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DISPATCH ·..., ........ -.-· ............... 

CLOCKl 
rORMATI DISPATCH [WRITEJ [SKIP WHEN UNLOCKED] 

CREAD CANO CLEARJl 

DESCRIPTION: 

THE DISPATCH OPERATION IS USED To SEND A MESSAGE TO ANOTHER PORT AND TO 
RECEIVE INTERRUPT INfORMATION fROM OTHER PORTS. AN EXAMPLE OF A MESSAGE 
SENT TO ANOTHER PORT IS THE ADDRESS OF AN I/O DESCRIPTOR, AN EXAMPLE OF 
INTERRUPT INFORMATION RECEIVED FORM ANOTHER PORT IS THE ADDRESS + 48 OF 
THE R(SULT INFORMATION STORED BY AN 1/0 CHANNEL AFTER THE COMPLETION OF 
AN I/O OPERATION. 

BEFORE 
ATTEMPT 
THIS IS 

SENDING A MESSAGE TO ANOTHER PORT1 THE PROCESSOR SHOULD FIRST 
TO GAIN CONTROL OF THE INTERRUPT SYSTEM WITH A "DISPATCH LOCK". 

NECESSARY BECAUSE iHE INTERRUPT SYSTEM IS SHARED BY ALL PORTS, 

T HE " D I S P A T C H L 0 C K " 0 P T I 0 N \'J I L L L 0 C K 01 A R K A S I N U SE ) T H E I N T E R R U P T 
SYSTEM AND THEN SKIPCNOT EXECUTE) THE NEXT MICRO•INSTRUCTION Ir THE 
INTERRUPT SYSTEM WAS ALREADY LOCKED. 

THE «DISPATCH LOCK SKIP WHEN UNLOCKED" OPTION WILL LOCK THE INTERRUPT 
SYSTEM AND THEN SKIP THE NEXT MICRONINSTRUCTION IF THE INTERRUPT SYSTEM 
WAS NOT ALREADY LOCKED. 

THE "DISPATCH WRITE'' OPTION IS USED TO SEND A 24 BIT MESSAGE TO ANOTHER 
PORT. BEFORE A "DISPATCH WRITE" IS EXECUTED, THE L REGISTER MUST 
CONTAIN THE 24 BIT MESSAGE, AND THE 7 LEAST SIGNIFICANT' BITS OE THE .I. 
REGISTER MUST CONTAIN THE DESTINATION PORT AND CHANNEL NUMBERS WITH T 
C17)1 (18) AND C19) = THE PORT NUMBER AND TC2Q), C21) AND C22) = THE 
CHANNEL NUMBER, THE CONTENTS or THE L REGISTER ARE THEN STORED IN THE 
DISPATCH BUFFERCS•MEMORY LOCATIONS 0 THRU 23), AND THE PORT AND CHANNEL 

.NUMBERS ARE TRANSFERED TO THE PORT INTERCHANGE, . 

THE "DISPATCH READ" OPTION IS USED TO TRANSFER A 24 BIT MESSAGE fROM iHE 
DISPATCH BUFFER TO THE L REGISTER ANO THE SOURCE PORT AND CHANNEL 
NUMBERS TO THE 7 LEAST SIGNIFICANT BITS OF THE T REGISTER. NOTE: T(23), 
WHEN FOUND SET AFTER A DISPATCH READ AND WHEN THE SOURCE PORT IS AN l/O 
MULTIPLEXOR1 INDICATES THAT AN S MEMORY PARITY ERROR WAS ENCOUNTERED 
DURING THE FETCH OF AN 1/0 DESCRIPTOR ADDRESS OR AN I/O DESCRIPTOR OR 
DURING A RESULT SWAP OPERATION, IN THIS CASE1 THE MESSAGE TRANSFERRED 
TO THE L REGISTER WILL BE THE ADDRESS + 24 OF iHE PARITY ERROR. 
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DISPATCHCCONTINUEO) 

-------------------

THE "DISPATCH READ ANO CLEAR" OPTION WILL OD ·EVERYTHING A "DISPATCH 
READ" WILL DO AND ADDITIONALLY WILL CLEAR THE INCNCINTERRUPT CONDITION) 
REGISTER. 

THE CONiENiS OF THE L AND T REGISTERS WILL BE UNCHANGED AFTER A 
"DISPATCH WRITEtt OPERATION, AND ONLY THE LEAST SIGNIFICANT 7 BITS or THE 
T REGISTER ARE INVOLVED IN ANY DISPATCH OPERATION, 

IF THE "SKIP WHEN UNLOCKED" OPTION IS USED WITH ANY VARIANT OTHER THAN A 
"DISPATCH LOCK"1 THE NEXT ·MICRO•INSTRUCTION WILL ALWAYS BE SKIPPED, 



roRMATI 

DESCRIPTION I 

EOR ---

EOR REGISTER·1 WITH CLITERAL•tl 
[REGISTER•2J 
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THIS INSTRUCTION IS USED TO LOGICALLY BIT "EXCLUSIVE OR" REGISTER•! WITH 
LITERAL•1 OR REGISTER•2 AND PLACE THE RESULT IN REGISTER•l. 

REGISTER•1 MAY BE ANY 4 BIT REGISTERCSELECT 0 OR 1) EXCEPT A CONDITION 
REGISTER AND THE CPU1 MC' MD1 ME AND MF REGISTERS, 

REGISTER•2 MAY BE ANY 4 SIT REGISTER(SELECT 0 OR 1) EXCEPT CPU1 MC1 MD1 
ME AND Mt• THE CONTENTS OF THIS REGISTER ARE NOT CHANGED BY THIS 
INSTRUCTION, 

L!TERAL•1 HAS A RANGE OF 0 THRU 15. 

"E0R" TRUTH TABLE: 
0 0 = 0 
0 1 = 1 
1 0 = 1 
1 1 = 0 

EXAMPLE: EOR T8 WITH 3 
BEFORE••eT = OSF312 
AfTER•••mT = 06F312 

·TIMES ONE CLOCK UNLESS THE ttREGISTER-2" OPTION IS usED1 THEN Two CLOCKS 
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EXIT 

----

FORMAT: EXIT 

DESCRIPTION I 

ALLOWS RETURN TO THE CALLING PROGRAM BY CAUSING THE COMPILER TO GENERATE 
A "MOVE TAS TO A" OPERATION, 

THE TOP Of THE A•STACK CTAS) WILL BE MOVED TO A1 WHICH IS USED BY THE 
HARDWARE LOGIC AS THE ADDRESS or THE NEXT INSTRUCTION TO BE FETCHED. A 
STACK "POP" IS DONE AUTOMATICALLY BY THE HARDWARE, AFTER THE MOVE, 

THEREFORE, "MOVE TAS TO A" MAY BE USED INSTEAD or "EXIT" WITH THE SAME 
RESULT, 

TIME1 TWO CLOCKS 
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EXTRACT -------

FORMAT: EXTRACT LITERAL•1 BITS FROM TCLITERAL•2) [TO REG!STER·1l 

DESCRIPTION: 

ISOLATES THE SPECIFIED BITS FROM T ANO MOVES THEM TO REGISTER•1, 

ANY NUMBER Of BITS MAY BE MOVED FROM 1 THROUGH 24. THESE MAY BE TAKEN 
FROM ANY BITS OF T. LITERAL~11 THE NUMBER OF BITS TO BE EXTRACTED, MAY 
BE FROM 0•24. IF IT IS ZERO, NO OPERATION IS pERFORMED. LITERAL•2 
INDICATES THE LEFT~MOST BIT TO BE MOVED AND MAY BE FROM 0 TO 23~ 

THE SELECTED BITS ARE RIGHT JUSTIFIED IN THE RECEIVING FIELD, AND LEFT 
ZEROES ARE INSERTED IF THE NUMBER Or BITS MOVED IS LESS THAN THE LENGTH 
OF THE RECEIVING REGISTER. 

SPACES BEFORE AND AFTER.THE PARENTHESES ARE OPTIONAL, PARENiHESES ARE 
REQUIRED. 

REGISTER•l MAY BE Ti X1 y, OR L. T REMAINS UNCHANGED1 UNLESS IT IS 
SPECIFIED AS THE DESTINATION REGISTER, 

EXAMPLE: INSTRUCTION• EXTRACT 4 BITS FROM TC20) TO L 

INITIAL 
RESULT 

REGISTER T _______ .,. -
0138E4 
0138E4 

REGISTER L ------ .. - -
1E39FC 
000004 

T REMAINS UNCHANGED; WHILE THE FOUR EXTRACTED BITS FROM T ARE PLACED IN 
Le THE BITS ARE RIGHT JUSTIFIED AND LEADING ZEROES ADDED. 

TIMES ONE CLOCK 

NOTE: CAUTION MUST BE USED WHEN "0RlNG'' INTO THE M REGISTER BEFORE 
AN EXTRACT. THE ACTUAL MACHINE INSTRUCTION REQUIRES THE RIGHT BIT 
POINTER FOR THE EXTRACTION FIELD, NOT THE LEFT• THE HARDWARE ALSO 
INDEXES THE T REGISTER FROM 1 TO 241 LEFT TO RIGHT1 NOT 0 To 23, 
EXTRACT CLITERAL•1) BITS FROM T TO REGISTER•! WILL CAUSE THE BIT 
POINTER TD BE SET TO ZERO, E,G. "EXTRACT 8 BITS FROM T TO X", 
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GO TO -- --

F'ORMAT: GO TO LABEL•1 

DESCRIPTION: 

CAUSES A BRANCH TO THE ABSOLUTE ADDRESS SPECIFIED BY LABEL·!~ LABEL•! 
MUST BE AT AN ADDRESS EQUAL TO OR LESS THAN 8191 OR (HEXADECIMAL 1FFF). 

If" AN ADDRESS FIELD EQUAL TD ZERO IS DESIRED.- PLEASE SEE THE "BRANCH" 
INSTRUCTION, 

TIMEI TWO CLOCKS 



IF' 
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..... 

CREGISTER•1CLiiERAL~1)j [TRUEj [CALL] 
f'ORMAT 11 If CCONDITION•1J [FALSE] CTHENJ [GO TOJ LABEL•1 

F"ORMAT 2: 

FORMAT 3: 

DESCRIPTION& 

f'ORMAT 1: 

CREGISTER•1CL1TERAL•1)J CTRUEJ 
If CCONDITIONM1J [fALSEl CTHENJ 

BEGIN 
ANY.,STATEMENTS 

END CELSE 
BEGIN 

ANY•STATEMENTS 
END] 

IF MODULE•OPTION•l 
BEGIN 

ANY•STATEMENTS 
END CELSE 
BEGIN 

ANY•STATEMENTS 
ENOJ 

CTRUEJ 
CrALSEJ CTHENJ INCLUDE 

THIS FORMAT IS USED TO TEST A BIT OR BITS FOR TRUECON OR = 1) OR 
fALSECOFF OR = 0) AND THEN ro· EITHER CALL OR GO TO LABEL-! IF THE 
TEST CONDITION IS MET. BY USING AND/OR LOGIC, MORE THAN ONE SIT CAN 
BE TESTED AT THE SAME TIME, BUT ONLY IF ALL THE BITS ARE IN THE SAME 
4 BIT REGISTER. ........, 

REGISTER•! MAY BE ANY 4 BITCSELECT o· OR 1) REGISTER EXCEPT CPU, MC1 
MD1 ME AND MFJ OR IT MAY BE fL, F81 l OR T. 
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IF( CONTINUED) 
............... r') ! I 

LO"'.'" 0 
..; 

LITERALm1 HAS A RANGE OF 0 THRU 3 FOR A 4 BIT REGISTER, 0 THRU 19 
FnR fl AND 0 THRU 23 FOR fB, L AND T. PARENTHESES ARE REQUIRED 
AROUND LITERAL•1, 

CONDITION•1 MAY BE_ ANY CONDITION WHICH IS AVAILABLE FROM THE 
C 0 N 0 I T I 0 N RE G I S T E R S C S E E " C 0 N 0 I T I 0 N S '' ) • 

IF NEITHER "TRUE" NOR "FALSE« IS SPECIFIED, THEN TRUE IS ASSUMED, 

IF THE "GO TO« OPTION IS USED, THEN LABEL•1 MUST BE ASSOCIATED WITH 
AN ADDRESS WHICH IS NOT MORE THAN 15 M•MEMORY LOCATIONS AWAY• 

... ·-w,·,:~~-.1:1'1:~-·:•-•·1'.....,~lt"'li'!~ 

F'ORMAT 2: 
THIS FORMAT IS THE SAME AS FORMAT 1 EXCEPT THAT BEGIN•END PAIRS 
R E P L A C E T H E '' C A L L " A N D " G 0 T 0 " 0 P T I 0 N S , 

IF THE TEST CONDITION IS MET THEN ALL STATEMENTS BETWEEN THE FIRST 
BEGIN•ENO PAIR ARE PERFORMED AND THEN A BRANC_H IS TAKEN AROUND ANY 
SECONDCOPTIONAL) BEGIN•ENO PAIR. 

IF THE TEST CONDITION IS NOT MET, THEN A BRANCH AROUND THE FIRST 
BEGIN•END PAIR IS TAKEN. 

THE FIRST "BEGIN" CARD MUST IMMEDIATELY FOLLOrl THE "If" CARD1 EXCEPT 
THAT COMMENT OR BLANK CARDS MAY BE USED BETWEEN THEM. THE SECOND 
BEGIN•ENO PAIR IS OPTIONAL; BUT1 IF USED1 THEN THE FIRST "BEGIN" 
CARD MUST BE PAIRED WITH AN ttEND ELSE" CARD. AGAIN, NO OTHER CARDS 
OTHER THAN COMMENT OR BLANK CARDS MAY BE USED BETWEEN THE ttEND ELSEtt 
AND F'DLLOWING "BEGIN" CARUSo THERE AHt. NO RESiRiCiIQNS ON THE 
NUMBER OR TYPE OF STATEMENTS WHICH MAY BE USED BETWEEN ANY BEGIN• 
ENO PAIR OF CARDS. NOTE: IF ONLY ONE STATEMENT APPEARS BETWEEN ANY 
BEGIN•END PAIR1 THEN BOTH THE "BEGIN" AND "END" MAY BE OMITTED 
UNLES§ THAT ONE STATEMENT IS ANOTHER «IF" STATEMENT, 

F'ORMAT 31 
THIS FORMAT IS INTENDED To BE USED FOR CONDITIONAL INCLUSION OF 
CODE1 DEPENDING UPON THE SETTING OF A USER OEFiNED MODULE•QpTION 
TOGGLE, THIS MODULE .. OPTION TOGGLE IS DECLARED AND "SET" OR "RESETu 
ON A MODULE OPTION $ CARDCSEE APPENDIX A), 

MORE THAN ONE MDDULE•OPTION•TOGGLE CAN BE TESTED WITH THE SAME "lf" 
STATEMENT BY USING AND/OR LOGIC, IF "NOT" IS USED IN FRONT OF ANY 
MODUL£•OPTION•TOGGLE1 THEN iHAi MDDULE•OPiION•TOGGLE lS CHECKED FOR 
THE "RESET" STATE; AND THE "TRUE" OR ufALSEn OPTION APPLtES TO THE 
WHOLE CONDITION,.E,G, ''IF NOT A AND B FALSE •••" PRODUCES THE SAME 
RESULT AS "IF A OR NOT 8 TRUE te•"• AGAIN, IF BUTH nTRUE" AND 
"FALSE" ARE OMITTED, THEN TRUE IS ASSUMED. 

THE BEGIN•ENO PAIRS ARE AS EXPLAINED FDR FORMAT 2 ABOVE, 
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------------- 7 '.,- '· 230~ ~ 

TIME: FOR THE "IF" STATEMENT ONLY IS TWO CLOCKS IF THE BRANCH IS 
TAKEN1 OTHERWISE ONE CLOCK. 

EXAMPLE Of FORMAT 11 IF TOC2) TRUE GO TO LABL7 

REGISTER TD BRANCH .................. .... . .......... 
80101 NO 
81101 NO 
80111 YES 
80011 YES 

.. IN CASES THREE AND FOUR THE BRANCH TO "LABL7n WOULD BE TAKEN SINCE BIT 
TWO Of TD IS ON. NOTE THAT TDC2> COULD HAVE BEEN REFERRED TO POSITION 

AS TC14>. 

IN THE FOLLOWING EXAMPLES THE STATEMENTS ON THE LEFT WILL GENERATE CODE 
EQUIVALENT TO THE CODE GENERATED BY THE STATEMENTS ON THE RIGHT. 

* 

* 

* 

* 

* 

IF X=Y THEN GO TO +A If X EQL Y GO TO +A 
* IN BOTH CASES AN ERROR WILL BE GENERATED IF THE RELATIVE 
* DISPLACEMENT TO ,A IS GREATER THAN 15 

IF CYL AND CYD THEN GO TO B 

If TACO) THEN CALL SUBA 

IF TBC1> OR TBC3) THEN EXIT 

IF CAC0> AND CAC2) FALSE EXIT 

If LFC2> THEN 
MOVE X TO 'f 

SET TAC1) 

IF FUC1) FALSE THEN 
COMPLEMENT T(10) 

ELSE 
RESET FLC5) 

SET LC6) AND LC7) 

.c 

.o 
,E 

SKIP WHEN BJCN ALL 80011 FALSE 
GO TO B 

SKIP WHEN TA ANY 81000 FALSE 
CALL SUBA 

SKIP WHEN TB ANY 80101 FALSE 
EX Ii 

SKIP WHEN CA ALL 81010 
EXIT 

IF LFC2) FALSE THEN GO TO +C 
MOVE X iO Y 
OR TA WITH 80100 

IF FUC1) GO TO +D 
EOR TC WITH 80010 
GO TO +E 
AND fLC WITH 81011 
OR LB WITH 90011 
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· IFCCONTINUED) . ... , ........................ 4 o.;.. ,-

. . J ~ 

* If' FLFC3) FALSE THEN IF FLFC3) GO TO +A 
BEGIN AND FU WITH 81010 

RESET C" 0 f 4 " A ll n. rB(3j MOVE NULL TO S14A I l..J \ .I. J ;-\ l'l u 

CLEAR S14A ·A XCH S14 F S14 
END 
XCH 514 F 514 

IN THE ABOVE EXAMPLE AND IN ALL FOLLOWING EXAMPLES WHERE THE TEST IN THE 
If STATEMENT IS ON A SINGLE BIT1 IF MORE THAN 15 M•CODE INSTRUCTIONS ARE 
GENERATED BETWEEN THE flRST BEGIN•END PAIR THEN AN ERROR MESSAGE WILL 
RESULT INDICATING A BRANCH ADDRESS OUT OF RANGE, 

* 

* 

* 

If' LACOl THEN 
BEGIN 

MOVE TAS TO T 
STORE F INTO SO 

END ELSE 
MOVE f'A TD T 

MOVE TE TD Lf' 

IF TDC3> THEN 
MOVE L TO x 

ELSE 
BEGIN 

_ MOVE T TO X 
MOVE SUM TO 

END 
MOVE SUM TO FA 

!r LA = 14 THEN 
BEGIN 

x 

MOVE 512 TO X 
MOVE X TO S15A 

END 
COMPLEMENT f'U(O) AND FUC3) 

IF LEC2) OR LEC3) FAL.SE THEN 
BEGIN 

MOVE L TO X 
MOVE T TO Y 
MOVE SUM TO FA 

ENO ELSE 
BEGIN 

MOVE f'A TO X 
MOVE f L TO Y 
MOVE DIFF TO f A 

END 
READ 8 BITS TO T 

IF LA(O) FALSE GO TO +B 
MOVE TAS TO T 
STORE f INTO SO 
GO TO +C 

.B MOVE FA TO T 
,c MOVE TE TO LF 

If TDC3) FALSE GO TD +D 
MOVE L TO X 

- GO TO +E 
,o MOVE T TO X 

MOVE SUM TO X 
.E MOVE SUM TO fA 

SKIP WHEN LA EQL 81110 
GO TO +A 
MOVE 512 TO X 
MOVE X TO S15A 

~A EOR FU WITH 81001 

~ !3 

.c 

SKIP WHEN LE ANY 80011 FALSE 
GO TO +B 
MOVE L TO X 
MOVE T TO Y 
MOVE SUM TO FA 
GO TO +C 
MOVE ~A Tn v . ,.,. IU I\ 

MOVE FL TO y 
MOVE D~FF TO FA 
READ 8 BITS TO T 
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.................... 11! 

roLLOWING ARE EXAMPLES OF CONDITIONAL INCLUSION Of CODE 

S SET DEBUG, RESET TRACE 
S SET TRACE1 RESET 81501 
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_ AFTER PROCESSING THESE $ CARDS1 THE MODULE OPTIONS WILL BE SET TRUE OR 
PALSE AS FOLLOWS: 

* 

* 

DEBUG = TRUE 
TRACE = TRUE 
81501 = f ALSE 

If DEBUG THEN INCLUDE 
CALL DEBUG-ROUTINE 

IF TRACE THEN INCLUDE 
BEGIN 

END 

CALL SAVE-REGISTERS 
CALL TRACE•ROUTINE 

IF 81501 THEN INCLUDE 
BEGIN 

.LOOP IF MSBX FALSE THEN 
BEGIN 

IF FL NEQ 0 THEN 
BEG i N· 

SHIFT XY LEFT BY 1 BIT 
COUNT FL DOWN BY 1 

* 

GO TO aLOOP 
END 

END 
END ELSE 

NORMALIZE 

If" DEBUG AND 
BEGIN 

MOVE T TO 
END ELSE 
BEGIN 

Uf'\\lf:"' I orn 
1•1u ¥ 1.. ... IU 

MOVE T TD 
END 

NOT 

x 

v 
" 
SOA 

81501 INCLUDE 

CALL SAVE•REGISTERS 
CALL TRACE·RDUTINE 

NORMALIZE 

MOVE T TO X 



* IF NOT TRACE OR 81501 
BEGIN 

MOVE L TO X 
MOVE T TO S1A 

END ELSE 
BEGIN 

END 

CALL TRACE~RoUTINE 

MOVE T TD X 

IF'CCONTINUED) 
• ., .................. = .. I ,•· I 

T ~I I' I 11 n I:" 
J. PJ:\.,;:!-VVL., 

I ~ t ,o ~:, .... "° 

CALL TRACEeROUTINE 
MOVE T TO X 
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ANY OF THE PRECEDING EXAMPLES MAY BE NESTED .WITHIN ANY OF THE ABOVE 
BEGIN•END PAIRS UP TO A MAXIMUM OF 31 LEVELS• THAT IS1 AT ANY GIVEN 
TIME DURING A COMPILATION THERE MAY BE AT MOST 31 BEGINS THAT HAVE NOT 
BEEN PAIRED UP WITH THEIR RESPECTIVE ENDS, 



fORMATI 

DESCRIPTION: 

INC ...... 

INC REGISTER•1 BY CLITERAL•l) [TEST] 
CREGISTER•2J 
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THIS INSTRUCTION IS USED TO INCREMENT REGISTER•l BY THE VALUE OF 
LITERAL·1 OR REGISTER•2 AND PLACE THE RESULT IN REGISTER•l, 

REGISTER•1 MAY BE ANY 4 BIT REGISTERCSELECT 0 OR 1) EXCEPT A CONDITION 
. REGISTER AND THE CPU, MC1 MD, ME AND Mr REGISTERS, 

REGISTER=2 MAY BE ANY 4 BIT REGISTERCSELECT 0 OR 1) EXCEPT CPU, MC, M01 
ME AND Mf, THE CONTENTS OF THIS REGISTER ARE NOT CHANGED BY THIS 
INSTRUCTION. 

LITERAL•1 HAS A RANGE OF 0 THRU 15, 

I f T H E " T E S T " 0 P T I 0 N I S U S E D , T HE N I f R E G I S T E R • 1 0 V E R F L 0 \~ S C I S 
INCREMENTED BEYOND 151 THE LARGEST VALUE IT CAN. CONTAIN) AS A RESULT OF 
THIS INSTRUCTION, THEN THE NEXT MICROmINSTRUCTION WILL BE SKIPPEDCNOT 
EXECUTED); If NO OVERFLOW OCCURS WITH THE "TEST" OPTION OR IF THE 
"TEST" OPTION IS NOT USED1 THEN ·THE NEXT MICRo·INSTRUCT!ON WILL BE 
EXECUiEO, 

·NOTE THAT ALL 4 BIT REGISTERS COUNT MODULO 16, E.G. IF A REGISTER 
. CONTAINS A VALUE OF 15 AND Is INCREMENTED BY 21 IT OVERFLOWS TO A VALUE 
. OF 1 • 

TIME1 ONE CLOCK FOR THE "LlTERAL""1" OPTION, 
TWO CLOCKS Ir THE "L!TERAL .... 1 TEST" OPTION IS USED AND OVERFLOW 

0 C C UR S 0 R I F i HE ;; RE G I STE R • 2 n 0 P T I O N I S U SE D , 
THREE CLOCKS IF THE "REGISTER•2 TEST" OPTION IS USED ANO 

OVERFLOW OCCURS, 



FORMAT:. 

DESCRIPTION: 

CtORWARDJ 
JUMP (TO LABEL•1J 

CBACKWARDl 

PAGE 58 
JUMP 

----

CAUSES TRANSFER OF CONTROL TO THE DESIGNATED LOCATION, THE ADDRESS OF 
LABEL•1 IS LIMITED TO A RELATIVE DISPLACEMENT OF PLUS OR MINUS 127. 

THE ttfORWARD" OR "BACKWARD" OPTIONS ARE USED TO CAUSE THE COMPILER TO 
GENERATE A "JUMP'• INSTRUCTION WITH A DISPLACEMENT OF PLUS OR MINUS ZERO, 
RESPECTIVELY, THIS IS ·To FACILITATE "0R ... 1NG" THE ACTUAL DISPLACEMENT 
INTO THE M REGISTER PRIOR TO THE EXECUTION OF A "JUMP'' INSTRUCTION. 

TIMEI TWO CLOCKS 
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LIT ...... 

[MOVEl 
FORMAT: CLITJ LITERAL•1 TO REGISTER•1 

DESCRIPTION: 

THIS INSTRUCTION 
REGISTER EXCEPT 
REGISTERS, 

IS USED TO MOVE A LITERAL TO ANY SELECT Q, 1- OR 2 
A CONDITION REGISTER OR THE M1 MC1 MD, ME AND MF 

LITERAL•1 MAY BE A DECIMAL INTEGER nQtt THRU "16777215"1 A HEXADECIMAL 
NUMBER "H0 99 THRU "HfffrFF"1 OR A BINARY NUMBER "80" THRU . 
"811111111111111111111"CMAXIMUM LENGTH OF 21 CHARACTERS), LEADING ZEROS 
ARE NOT REQUIRED UNLESS THE ACTUAL VALUE OF THE LITERAL IS ZERO. IF THE. 
VALUE OF THE LITERAL IS GREATER THAN THE MAXIMUM VALUE THAT REGISTER•! 
CAN CONTAIN, LEFT TRUNCATION OCCURSi IF IT IS LESS, LEFT ZERO FILL 
OCCURS, 

NOTE: '•LIT , • •• TO TAS 0 AUTOMATICALLY CAUSES A STACK "PUSH" BEFORE THE 
MOVE. 

EXAMPLES I 

MOVE 12 TO L 
BEFORE•ftll:IL = 309A13 
AfTER-···L :: oooooc 

MOVE Hf TO LB 
BEFORE•""•L = 309A13 
AFTER ... •••L = 3F9A13 

MOVE 81111 TO CPU 
BEFORE""··CPU = 0 
AFTER•• ... filCPU = 3 

TIMES ONE CLOCK UNLESS THE VALUE Of LITERAL·! IS GREATER THAN 2ss, 
THEN 3 CLOCKS, 
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LOAD ...... 

FORMAT I 

DESCRIPTION I 

MOVES A PAIR OF SCRATCHPAO WORDS C48 BITS TOTAL) TO F, THE sCRATCHPAD 
IS UNCHANGED, 

OOUBLE•PAD•WORDSr 

so S4 58 S12 
S1 ss 59 513 
S2 S6 S10 514 
S3 S7 S11 515 

TIME: ONE CLOCK 



F'ORMAT 11 

FORMAT 2: 

·.FORMAT 31 

·.FORMAT 41 

F'ORMAT 5: 

FORMAT 61 

MOVE ----

MOVE REGISTER•! TO REGISTER•2 

MOVE REGISTER•1 TO SCRATCHPAO•WORD•1 

MOVE SCRATCHPAD•WORO•l TD REGISTER•2 

MOVE ADDRESSCLABEL-1> TO REUISTER·2 

MOVE SEGMENT•COUNT TO REGISTER•1 

CMOVEl LITERAL~l TO REGISTER•2 
CLITJ 

fORMATS 1, 2 AND 3: 
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REGISTER•1, THE SOURCE REGISTER, MAY BE ANY REGISTER EXCEPT CPU AND 
MSMA. IF IT IS Mi MC, MD, ME OR Mf, THEN, FOR FORMAT b THE "MOVE" 
MICRO ITSELF Is MOVED To THE DESTINATION REGISTER; fDR FORMAT 2, THE 
SCRATCHPAD WORD IS CLEARED TO ZEROS, 

REGISTER•21 THE DESTINATION REGISTER' MAY BE ANY REGISTER EXCEPT A 
CONDITION REGISTER OR A RESULT REGISTER. IF IT IS MP MC1 MD1 ME OR 
MF1 THEN THE SOURCE REGISTER OR SCRATCHPAD WORD IS BIT "OR·EOtt INTO 
IT. 

SCRATCHPAo-wORD·i MAY BE ANY 24 BIT SCRATCHPAD WORD. NOTE THAT A 
SCRATC----HPAD WORD MAY NOT BE MOVED DIRECTLY TO ANOTHER SCRATCHPAO WORD. 

THE SOURCE FIELD IS UNCHANGED BY ANY MOVE UNLESS "MOVE TAS TO ,,,tt 
IS USED, THEN A STACK ttpQPtt IS AUTOMATICALLY DONE AFTER THE MOVE. 
FOR "MOVE ••• To TAS".- A STACK "PUSH" Is AUTOMATICALLY DONE BEFORE 
THE MOVE. 



PAGE 62 
MOVECCONTINUED> 

FORMAT 41 
THIS fORMAT IS USED TO MOVE THE COMPILER GENERATED M MEMORY ADDRESS 
Of LABEL•l TO REGISTER•2, REGISTER•2 MAY BE ANY SELECT 2 REGISTER 
EXCEPT M. PARENTHESES ARE REQUIRED AROUND LABEL•!, WHICH MAY BE 
EITHER A UNIQUE LABEL, A POINT LABEL OR THE NAME OF A SEGMENTCSEE 
THE PSEUDO OPERATOR «SEGMENTtt). If IT IS A POINT LABEL, IT MUST BE 
REFERENCED EITHER + OR ~ , E.G. "MOVE ADDRESSC+PL> TO TAS"• 

FORMAT 51 
If THE «SEGMENT'' PsEuoo-INSTRUCTION IS USED IN THE PROGRAM, THEN 
THIS FORMAT CAN BE USED TO MDVE1 AT RUN TIME, AN 8 BIT LITERAL COUNT 
OF THE NUMBER OF TIMES THE "SEGMENT'' STATEMENT APPEARS IN THE 
PROGRAM PREVIOUS TO THE OCCURRENCE OF THIS INSTRUCTION. 

REGISTER•! MAY BE ANY SELECT 2 REGISTER EXCEPT M• 

FORMAT 6r 
PLEASE SEE THE "LIT" INSTRUCTION FOR AN EXPLANATION OF THIS FORMAT, 

ALL MOVES TO UNEQUAL LENGTHS WILL JUSTIFY RIGHT WITH LEFT ZERO FILL OR 
TRUNCATE FROM THE LEFT. 

EXAMPLE: MOVE X TO S7B 

INITIAL 
RESULT 

REGISTER X -------- -
39FEDO 
39FEDO 

SCRATCHPAD•WORD 578 

333E05 
39f EDO 

THE CONTENTS OF REGISTER x HAVE BEEN MOVED TO THE scRATCHPAD·WORD 578' x 
REMAINS UNCHANGED. 

TIME: ONE CLOCK EXCEPi THAT FORMAT 4 ALWAYS TAKES 3 CLOCKS ANO 
FORMAT 6 TAKES 3 CLOCKS WHEN LITERAL•1 HAS A VALUE GREATER 
THAN 255. 
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NOP .... 

roRMAT: NOP 

. DESCRIPTION: 

THIS IS THE NO OPERATION INSTRUCTION, IT WILL DO NOTHING EXCEPT USE ONE 
CLOCK AND TAKE UP ONE WORD Of M•MEMORY, 

TIME: ONE CLOCK 
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NORMALIZE 

---------

FORMAT: NORMALIZE 

DESCRIPTION: 

SHIFTS XY ex CONCATENATE y) LEFT WHILE COUNTING FL DOWN1 ANY NUMBER OF 
BITS1 UNTIL FL=01 OR UNTIL THE MOST SIGNIFICANT BIT Of X CDETERMINED BY 
CPL>=1, 

TIME& ONE CLOCK PER BIT SHifTED1 MINIMUM ONE CLOCK 



fORMAT: 

DESCRIPTION: 

OR 

OR REGISTER•1 WITH CLITERAL•1J 
[REGISTER•2J 
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THIS INSTRUCTION IS USED TO LOGICALLY BIT «OR•1 REGISTER•1 WITH LITERAL•! 
OR REGISTER•2 AND PLACE THE RESULT IN REGISTER•1, 

REGISTER•! MAY BE ANY 4 BIT REGISTERCSELECT 0 OR 1) EXCEPT A CONDITION 
REGISTER AND THE CPU, MC1 MD1 ME AND MF REGISTERS, 

REGISTER•2 MAY BE ANY 4 BIT REGISTERCSELECT 0 OR 1) EXCEPT CPU1 MC1 M01 
ME AND MFe THE CONTENTS OF THIS REGISTER ARE NOT CHANGED BY THIS 
INSTRUCTION. 

LITERAL•1 HAS A RANGE OF 0 THRU 15, 

"OR" TRUTH TABLE: 
0 0 = 0 
0 1 = 1 
1 0 = 1 
1 1 = 1 

EXAMPLE: OR TB WITH 3 
BEfORE••aT = 05F312 
AFTER••••T = 07F312 

TIME: ONE CLOCK UNLESS THE nREGISTER•2" OPTION IS USED1 THEN TWO CLOCKS 
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OVERLAY ---·---

FORMAT: OVERLAY 

DESCRIPTION: 

OVERLAY M•STRING MEMORY FROM S•MEMDRY. PREVIOUS TO INITIATING AN 
OVERLAY THE L REGISTER MUST CONTAIN THE FIRST M·STRING OVERLAY ADDRESS, 
.EA THE BEGDfNING S•MEMORY ADDRESS1 AND ~ THE LENGTH IN BITS TO BE 
"'OVERLAID. OVERLAY WILL CONTINUE UNTIL FL =O OR A IS OUT OF BOUNDS. THE 
INTERNAL PROCEDURE IS: MOVE A TO TASJ MOVE L TO A; READ 16 BITS TO L INC 
fA AND DEC fLJ MOVE L TO MSMA; INC A; TEST FL=O AND A OUT OF BOUNDSJ 
LOOP BACK AND READ OR_EXIT. 
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READ 
--~-

CTl 
CXl CINCJ CFAl CDECl [fll 

FORMAT& READ CLIT•1 BITS] [REVERSE] TO CYJ CDECJ CFLl AND [!NC] CfAj 
CLJ 

.OESCRIPTIONt 

INITIATES A MAIN MEMORY READ CYCLE TO THE SPECIFIED REGISTER cT1X,y,L), 
FA MUST HAVE BEEN SET TO THE APPROPRIATE S•MEMORY ADDRESS PREVIOUSLY• 

LITERAL•11 THE NUMBER OF BITS To READ AND THE NUMBER TO INC OR DEC' IS 
OPTIONAL. LITERAL•! MUST BE AN INTEGER 0 TD 24, IF LITERAL·1 IS 
OMITTED OR If IT EQUALS ZERO' THEN CPL INDICATES THE NUMBER OF BITS, 
READ "CPL BITS" IS NOT PERMITTED. 

IF THE NUMBER OF BITS TO READ IS ZER01 THE DESTINATION REGISTER WILL BE 
SET TO ALL ZEROES1 OTHERWISE THE SELECTED BITS ARE R.IGHT JUSiIFIED IN 
THE DESTINATION REGISTER, ANO LEFT ZEROES ARE INSERTED IF THE NUMBER OF 
BITS READ IS LESS THAN iHE LENGTH OF THE DESTINATION REGISTERa 

IF THE ttREVERSE'f OPTION Is USED. THEN FA POINTS AT THE LAST s!T + 1 Ut 

THE FIELD TO BE READ FROM MEMORY. THE DESTINATION REGISTER STILL 
RECEIVES THE CONTENTS OF THIS FIELD AS THOUGH Ii HAD BEEN READ IN A 
FORWARD DIRECTION. fOR EXAMPLE, "READ 24 BITS TO T'' WITH FA = ZERO AND 
"READ 24 BITS REVERSE TO T" WITH FA = 241 WILL BOTH RESULT IN T BEING 
SET TO THE SAME VALUE, l1E• TCO) CORRESPONDS TO ADDRESS ZERO; AND TC23) 
CORRESPONDS TO ADDRESS 23, 

INCREMENTING OR DECREMENTING OCCURS FOLLOWING THE READ ANO IS OPiIONAL, 
FOR DETAILS SEE THE "COUNT" VERB. 

TIME: FIVE CLOCKS 
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RESET ........ 

FORMAT: RESET REG~1CLIT•1) CANO REG•1CLii•2) [AND REG•1CLIT~N)jJ 

DESCRIPTION: 

THIS INSTRUCTION IS USED TO RESETC = 0) THE BIT IN REGISTER•! WHICH IS 
SPECIFIED BY LITERAL·!, MOR£ THAN ONE BIT IN ANY ONE REGISTER CAN BE 
RESET WITH THE SAME INSTRUCTION IF ALL THE BITS ARE IN THE SAME 4 BIT 
REGISTER .. 

REGISTER•l MAY BE ANY 4 BITCSELECT 0 OR 1) REGISTER EXCEPT A CONDITION 
REGISTER AND THE CPU1 MC, MD1 ME AND MF REGISTERSJ OR IT MAY BE ri, fB, 
L OR T. IF MORE THAN ONE BIT IS TD BE RESET IN fl, FB1 L OR T, THEN ALL 
THE BITS MUST BE IN THE SAME 4 BIT SUBFIELD. 

,LITERAL•1CLITERAL•N) HAS A RANGE Of 0 THRU 3 FOR A 4 BIT REGISTER' 0 
lHRU 19 FOR FL AND 0 THRU 23 FOR FB1 L AND To PARENTHESES ARE REQUIRED 
AROUND LITERAL~!. 

NOTE: ALSO SEE THE "SET" AND "COMPLEMENT" INSTRUCTIONS, 

EXAMPLE: RESET TCO) AND TAC3) 
BEFORE•••T = tACE99 
AfTER-···T = 6ACE99 

TIMEa ONE CLOCK 



FORMAT 11 

FORMAT 2: 

FORMAT·3t 

DESCRIPTION I 

ROTATE OR SHIFT T 

------ ----- -

CSHIFTJ [LITERAL•! BITSJ 
CROTATEJ T LEFT BY [CPLJ CTO REGISTER•1l 

ROTATE T RIGHT BY LITERAL•! BITS [TO REGISTER•l] 

[ x l 
SHIFT T RIGHT BY LITERAL•! BITS CTO CYl l 

[Tl 
[ L l 

PAGE 69 

THIS INSTRUCTION IS . USED TO ROTATE OR SHIFT THE CONTENTS OF THE T 
REGISTER AND PLACE THE RESULT EITHER IN T DR IN SOME OTHER REGISTERo If 
THE RESULT IS NOT PLACED IN T> THEN T IS UNCHANGED BY THIS INSTRUCTION, 

FORMAT 1: 
LITERAL•1 HAS A RANGE OF 0 THRU 23, WHEN LITERAL·1 EQUALS ZERO OR 
WHEN "CPL" IS USED, A SHIFT OR ROTATE BY THE VALUE OF CPL WILL OCCUR. 
If CPL IS GREATER THAN 24, THEN 24 IS USED, 

IF THE «TO REGISTER•ln OPTION IS USED1 THE ROTATED OR SHIFTED RESULT 
WI(L BE PLACED IN REGISTER•11 AND T IS UNCHANGED, OTHERWISE THE 
RESULT IS PLACED IN T. REGISTER•1 MAY BE ANY SELECT 01 1 OR 2 
REGISTER EXCEPT A CONOITiON REGISTER, IF IT IS M1 MC1 MD1 ME OR MF1 
THEN THE RESULT Of THE ROTATE OR SHIFT OPERATION IS "BIT OR•EOtt INTO 
M AND MODIFIES THE NEXT MICRO•INSTRUCTION, 

FORMAT 2: 
BECAUSE THE HARDWARE CAN ONLY ROTATE T LEFT1 THE COMPILER CONVERTS 
tHl~ FORMAT iO THE PROPER LEFi ROiAiE iO ACCOMPLISH iHE SAME iHING, 
THE "TO REGISTER-1" OPTION IS AS EXPLAINED FOR FORMAT 1 ABOVE, 
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ROTATE OR SHIFT TCCONTINUED) 
------ -- ----- -----------· 

FORMAT 3: 
IT IS RECOMMENDED THAT THE "EXTRACT" INSTRUCTION ITSELF BE usEo, 
RATHER THAN THIS FORMAT. 

BECAUSE THE HAROWAR~ CAN ONLY SHIFT T LEFT1 THE COMPILER GENERATES 
AN "EXTRACT" TO ACCOMPLISH WHAT IS ASKED FOR HERE. THEREFORE, T MAY 
BE "SHIF'TEO" RIGHT ONLY TO x, y, T OR L, IF THE "TO., •• ," OPTION 
I S N 0 T U SE D , T HE R E S U L T I S P L A C E D I N T , 0 T H E R W I S E · T I S U N C H A N·G E D 
UNLESS "TO T" IS USED, 

LllERAL•1 HAS A RANGE OF 1 THRU 23. 

TIME: ONE CLOCK 



roRMAT: 

DESCRIPTION: 

ROTATE OR SHIFT x, Y AND XY 

CSHIFTl [XJ [LEFTJ [UNITl 
CROTATEl [Yl CRIGHTl BY CLITERAL•1 BITS] 

CXYl 
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ROTATES OR SHIFTS ex, y, DR XY) A SPECIFIED NUMBER OF BITS TO THE RIGHT 
OR LEFT, ZERO FILL OCCURS WITH SHIFT, 

WHEN "UNIT'' IS USED' THE OPERAND rs ROTATED OR SHIFTED BY 1, 4, 61 OR 8 
BITS ACCORDING TO THE VALUE OF CPU CTYPE OF UNITS CONTAINED IN .X AND Y 
MAY BE DETERMINED BY CPU1 EITHER BINARY, 4 BIT, 6 BIT OR 8 BIT DECIMAL>, 
FOR XY ex CONCATENATE Y) LITERAL·l MAY BE 0•47. FDR x AND y LITERAL~l 
MAY BE 0•23, 

TIME: ONE CLOCK PER BIT SHIFTED 
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SET ---

F'ORMAT 1: SET REGISTER•! TO LITERAL•! 

tORt~AT 21 SET REG•iCLIT•i) [AND REGm1C(IT•2) CANO REG•1CLIT•N)]J 

-DESCRIPTION: 

FORMAT 1: 
-IS USED TO SET REGISTER•1 TO THE VALUE OF LITERAL-1. REGISTER•1 MAY 
BE ANY 4 BITCSELECT 0 OR 1) REGISTER EXCEPT A CONDITION REGISTER AND 
THE MC1 MD1 ME AND MF REGISTERS, 

LITERAL•1 HAS A RANGE OF 0 THRU 15, EXCEPT WHEN REGISTER·l IS CPU, 
IN WHICH CASE LITERAL•1 HAS A RANGE OF 0 THRU 3, 

NOTE: ALSO SEE THE "MOVE" OR "LlT" INSTRUCTION, 

FORMAT 2: 
IS USED TO SETC = 1) THE BIT SPECIFIED BY LITERAL•! IN REGISTER•!, 
MORE THAN ONE BIT IN ANY ONE REGISTER CAN BE SET WITH THE SAME. 
INSTRUCTION If ALL THE BITS ARE IN THE SAME 4 BIT REGISTER. 

REGISTER•! MAY BE ANY 4 BITCSELECT 0 OR 1) REGISTER EXCEPT A 
CONDITION REGISTER AND THE CPU' MC1 MD1 ME.AND MF REGISTERSJ OR IT 
MAY BE FL, f81 L OR T. IF MORE THAN ONE BIT IS TO BE SET IN FL, FB1 
L OR T, THEN ALL THE BITS MUST BE IN THE SAME 4 BIT SUBFIELD, 

L!TERAL~1CLITERAL•N) HAS A RANGE OF 0 THRU 3 FOR A 4 BIT REGISTER' 0 
THRU 19 FOR FL AND 0 THRU 23 FOR rs, L AND r. PARENTHESES ARE 
REQUIRED AROUND LITERAL•1, 

NOTE: ALSO SEE THE "RESET" ANO "COMPLEMENT" INSTRUCTIONS, 

EXAMPLE OF FORMAT 1 : SET TA TO 3 
BEfORE•""lliT = f 45678 
AF"TER""• 111 "'T = 345678 

~XAMPLE OF fORMAT 2S St'"T Tl" f? "i. I\ i,11"'\ T f • ~ '\ 
._I I "' °' ._ .I 

,, ,, I.I ' \ " .a. ; 
BEFORE• 0 S1T = 120456 
AF'TER··-·T = 123456 

TIME: ONE CLOCK 
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SKIP ----

CALL CCLEARJJ 
CREGISTER•1J CANYl CLITERAL•lJ 

CEQLl 
F'ORMAT: SKIP WHEN CFALSEJ 

DESCRIPTION: 

SKIPS ONE MPINSTRUCTION If THE DESIGNATED CONDITION IS SATIStIED• 

LITERALG1 IS A 4 BIT MASK, IT MAY BE DECIMAL, BINARY OR HEXADECIMAL• 

" A L L '' ME A N S T H A T A L L B I T S I N RE G I S T E R • 1 C 0 R R E S P O N D I N G T 0 0 N E B I T S I N 
MASK MUST BE ONE, "ANY" IS TRUE IF AT LEAST ONE BIT IN REGISTER 0 l 
CORRESPONDING TO A ONE BIT IN MASK IS ONE, "EQL" MEANS THAT ALL 
REGISTER"1 BITS MUST EQUAL CORRESPONDING BITS IN MASK1 OR REGISTER•! 
MUST EQUAL THE MASK, 

"CLEAR"' OPTIDNt,L AND USED ONLY WITH "ALL"' CAUSES THE MASKED BITS OF 
THE REGISTER TO BE SET TO ZEROES AFTER TESTING THE «ALL'' CONDITION. ALL 
Of THE BITS ARE NOT CLEARED; ONLY BITS TESTED ARE CLEARED, IF 0 ALL 
CLEAR" IS USED1 THE CLEAR ALWAYS OCCURS WHETHER THE SKIP IS TAKEN OR NOT, 
If "ALL" IS USED vlITH A MASK OF 0000 THE RESULT IS AL~VAYS TRUE, IF 
ttANytt IS USED WITH A MASK Of 0000 THE RESULT IS ALWAYS FALSE, 

ttfALSEn IS OPTIONAL AND CAUSES A SKIP WHEN THE WHOLE CONDITION IS FALSE. 

CONOITION•1 MAY BE ANY CONDITION AVAILABLE FROM THE CONDITION REGISTERS 
(SEE "CONDITIONS")• 

REGISTER•1 MAY BE: 

ru TA LA CA BICN 
f'LB TB LB CB fLCN 
f LC TC t (' r,.. ~II.I,,.._, .. .., ""' J. !'C \, '" 

FLO TD LD CD XYCN 
f LE TE LE XYST 
FLF TF LF 

TIME: TWO CLOCKS ON THE SKIPJ ONE CLOCK OTHERiH SE 
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STORE ......... 

FORMAT: STORE r INTO 00UBLE·PAD·WORD•1 

DESCRIPTION: 

MOVES r (48 BITS) INTO A PAIR OF SCRATCHPAD WORDS, F IS UNCHANGED, 

DOUBLEPAD WORDS: 

so 
51 
S2 
53 

TIME: ONE CLOCK 

S4 
SS 
S6 
S7 

58 
S9 
510 
S11 

512 
S13 
514 
515 



SUBTRACT CBASE RELATE) 
PAGE 75 

-------- ----- -------

fORMAT: SUBTRACT BR FROM FA 

DESCRIPTION: 

THIS INSTRUCTION IS USED TD SUBTRACT THE BASE REGISTERCBR) FROM FA. THE 
RESULT IS PLACED IN fA AND THE CONTENTS OF THE BASE REGISTER REMAIN 
UNCHANGEDc 

NOTE: ALSO SEE "ADD" 

TIME: ONE CLOCK 
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SWAP ----

FORM A Tl .SWAP CLITERAL•1J BITS [REVERSE] WITH CREGISTER•1J 

DESCRIPTION: 

SWAPS THE SPECIFIED NUMBER OF BITS BETWEEN S•MEMORY AND REGISTER•1, 
REGISTER~1 MAY BE y, x, Yi L• 

FA MUST HAVE BEEN SET TO THE S·MEMORY ADDRESS PREVIOUSLY. 

LITERAL•! MUST BE AN INTEGER 0 THROUGH 24. IT DETERMINES THE NUMBER OF 
BITS TO SWAP BETWEEN S•MEMORY AND REGISTER•!, IF THE VALUE OF LITERAL•1 
IS ZERO' THEN CPL IS USED. IF CPL IS ALSO ZERO' THEN REGISTER•! IS 
CLEARED TO ALL ZEROS. 

IF LESS THAN 24 BITS ARE SWAPPED, THE LEADING BITS OF THE REGISTER WILL 
BE ZERO, 

. F' 0 R A N E X PL A N A T I 0 N 0 F T H E '' R E V E R S E '' 0 P T I 0 N , P L E A S E S E E T HE " R E A D " A N D 
"WRITE" INSTRUCTIONS. 

TIME: AT LEAST 5 CLOCKS IF rREE STANDING 
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WRITE -----

[ T J 
CXJ CINCl [rAl [DECl [fLJ 

FORMAT: WRITE CLIT•1 BITSJ CREVERSEJ FROM CYJ CDECJ CFLJ AND rINCl CfAJ 
[ L l 

DESCRIPTION: 

INITIATES A MAIN MEMORY WRITE CYCLE FROM THE SPECIFIED REGISTER CT1 X1 
y, L). FA MUST HAVE BEEN SET TD THE APPROPRIATE S•MEMDRY ADDRESS 
PREVIOUSLY, 

LITERAL 0 1, THE NUMBER OF BITS TO WRITE AND THE NUMBER TO INC OR DEC1 IS 
OPTIONAL, LITERAL•1 MUST BE INTEGER, 0 THROUGH 24. IF LITERAL·1 IS 
OMITTED OR If IT EQUALS ZER01 THEN CPL INDICATES THE NUMBER OF BITS TO 
WRITE AND THE NUMBER TO INC OR DEC, !F CPL ALSO EQUALS ZER01 THEN NO 
OPERATiON TAKES PLACE, WRITE "CPL BITS" IS NOT PERMITTED. 

IF LESS THAN 24 BITS ARE WRITTEN, THE REGISTER IS TRUNCATED FROM THE 
LEFT, THE CONTENTS OF THE REGISTER ARE UNCHANGED BY THIS INSTRUCTION~ 

IF THE "REVERSE" OPTION IS USED, THEN FA POINTS AT THE LAST BIT + 1 OF 
THE S MEMORY FIELD INVOLVED, THE CONTENTS OF THE SOURCE REGISTER ARE 
STILL PLACED IN MEMORY AS THOUGH THEY HAD BEEN WRITTEN IN A FORWARD 
DIRECTION, FOR EXAMPLE1 "WRITE 24 BITS FROM T" WITH FA = ZERO AND 
"WRITE 24 BITS REVERSE FROM T" WITH FA = 241 WILL BOTH RESULT IN THE 
MEMORY FIELD BEING SET TO iHE SAME VALUE, I.E. TCO) CORRESPONDS TO 
ADDRESS ZER01 AND TC23) CORRESPONDS TO ADDRESS 23, 

INCREMENTING OR DECREMENiING OCCURS FOLLOWING THE READ AND IS OPTIONAL, 
FOR DETAILS SEE THE "COUNT" VERB, 

TIMES AT LEAST 4 CLOCKS IF FREE STANDING 
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XCH ..... 

FORMAT: XCH COOUBLE·WORD•1J F CDOUBLE•WORD•2J 

·DESCRIPTION: 

MOVES F TO OOUBLE•SCRATCHPAD·WORD•2J AND DOUBLE•SCRATCHPAD·WORD•1 'IS 
MOVED TO F. THE TWO WORDS MAY BE THE SAME. 

THE DOUBLE•SCRATCHPAD•WORDS: 

so 
S1 
S2 
53 

TIMEt ONE CLOCK 

S4 
SS 
S6 
57 

58 
59 
510 
511 

512 
513 
514 
515 



PAGE 79 

PSEUDO OPERATORS AFFECTING COMPILER OPERATION 



FORMAT 1: 

FORMAT 21 

DESCRIPTION: 

ADJUST _____ .. 

CLITERAL•1l 
ADJUST LOCATION TO CADDRESSCLABEL•1)J 

CMOD LITERAL•2J 

CPLUSJ 
ADJUST LOCATION TO LOCATION C+J LITERAL•3 

tMlNUSl 
[•) 
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THIS PSEUDO•OPERATOR IS USED TO ADJUST iHE COMPiLERS LOCATION COUNTER, 
THE VALUE Of THE LOCATION COUNTER SPECIFIES THE LOCATIONCM MEMOR' 
ADDRESS) INTO WHICH THE NEXT GENERATED MICRO INSTRUCTION IS TO BE PLACE[ 

THE "LlTERAL-1" OPTION SETS THE LOCATION COUNTER TO LITERAL•1, 

THE "ADDRESSCLABEL•l)" OPTION SETS THE LOCATION COUNTER TO THE ADORES~ 
ASSOCIATED WITH LA8EL~1. LABEL=! MUST HAVE BEEN DECLARED PREVIOUS TC 
THE EXECUTION OF THIS PSEUDO-INSTRUCTION, 

THE "MOD LITERAL-2" OPTION CAUSES THE LOCATION COUNTER TO BE INCREMENTE! 
Clf NECESSARY) UNTIL ITS VALUE, MODULO LITERAL•2, IS EQUAL TO ZERO, 
THIS rEATURE IS USEFUL WHEN IT IS DESIRED TO GENERATE TABLES WHIC! 
CONTAIN MORE THAN 128 ELEMENTS. 

T HE "L 0 C A T I 0 N P L U S L I T E R A L • 3 " A N D '' L 0 C A T I 0 N M I N U S L 1 T E R A L • 3 " 0 P T ! 0 N : 
CAUSE THE LOCATION COUNTER TO BE INCREMENTED OR DECREMENTED, 

· RESPECTIVELY1 BY LITERAL•3, 

THE VALUE OF THE LOCATION COUNTER MUST NOT EXCEED 8191COR H1FFF)• 
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PROGID ------

PROGID = IDENT!f IER•i 

DESCRIPTION: 

If THE «PUNCH'' OPTION IS USED ON A COMPILER OPTION $ CARDCSEE APPENDIX 
A)1 THEN IDENTIF!ER•l WILL BE PUNCHED INTO COLUMNS 72 THRU 80 ON ALL OF 
THE OBJECT DECK CARDS. IF A PRDGID STATEMENT IS USED, IT SHOULD BE THE 

-FIRST STATEMENT OF THE PROGRAM. 

IOENTIFIER•l MAY BE MADE UP Of ALPHACA THRU Z) OR NUMERICcO THRU 9) 
CHARACTERS IN ANY COMBINATION• THE SPECIAL CHARACTER DASH(•) MAY ALSO 
BE USE01 BUT IT MAY NOT BE THE FIRST CHARACTER, IF IDENTIFIER·l· IS NOT 
9 CHARACTERS IN LENGTH1 IT WILL BE TRUNCATED FROM THE RIGHT OR RIGHT 
JUSTIFIED WITH LEADING BLANK FILL, 



PAGE 82 
P~GE ........ 

. FORMAT I PAGE 

DESCRIPTION: 

THIS PSEUDO•OPERATOR CAUSES THE COMPILER TO SKIP THE LINE•PRINTER 
LISTING TO THE TOP OF THE NEXT PAGE, 



SEGMENT 
PAGE 83 

-------

CNEWSEGMENTJ CLITERAL•1l 
FORMAT I SEGMENT CLABELmlJ AT CADDRESSCLABEL•2)l 

DESCRIPTION: 

THIS PSEUDO OPERATOR IS USEFUL WHEN A SECTION OR SEGMENT OF MICRO•CODE 
IS TO BE PHYSICALLY PLACED AT. THE END OF A MAINLINE INTERPRETER OR 
EMULATOR AT COMPILE TIME, BUT AT RUN TIME WILL sE OVERLAYED INTO THE 
MAINLINE ROUTINE IN M MEMORY AT THE LOCATION SPECIFIED BY LITERAL-1 OR 
"ADDRESSCLABEL•2)", 

LABEL•1, If USE01 MUST BE A UNIQUE LABEL1 I.E. IT MUST NOT BE.A POINT 
LABEL, THE ADDRESS ASSOCIATED WITH LABEL•1 WILL BE THE PHYSICAL 
LOCATION OF THE FIRST MICRO•INSTRUCTION FOLLOWING THE SEGMENT STATEMENT, 

THE "NEWSEGMENT" OPTION MAY BE 
NECESSARY TO NAME THE SEGMENT, 
EXECUTED fROM THE CASSETTEc 

USED IN LIEU or LABEL-1 IF IT Is NOT 
E,G, A TEST ROUTINE WHICH IS TD BE 

LITERALR1 OR «ADDRESSCLABEL•2)" MUST SPECIFY AN ADDRESS WHICH IS LESS 
THAN THE ADDRESS ASSOCIATED WITH LABELu1, LABEL•21 IF USED, MUST HAVE 
BEEN DECLARED PREVIOUS TO THE OCCURRENCE OF THE SEGMENT STATEMENT AND 
MUST BE ENCLOSED IN PARENTHESES. 

ALL MICRO•CODE APPEARING AFTER A SEGMENT STATEMENT IS ASSUMED TO BE IN 
THAT SEGMENT UNTIL ANOTHER SEGMENT STATEMENT IS FOUND• -

THERE Is NO LIMIT.TO THE NUMBER OF SEGMENT STATEMENTS THAT MAY APPEAR IN 
ONE PROGRAM, 

LABELS OUTSIDE A SEGMENT MAY BE REFERENCED FROM WITHIN THE SEGMENT, AND 
VICE•VERSA1 WITH THE CORRECT RUN TIME BRANCH ADDRESSES BEING GENERATED, 
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PSEUDO OPERATORS AFFECTING THE 81500 SIMULATOR 
------ ___ D _____ --------- --- ----~ --•-•amna 
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DUMP ...... 

[Ml 
F"ORMAT: DUMP CSl MEMORY 

DESCRIPTION: 

THIS PSEUDO•OPERATOR CAUSES THE 91500 SIMULATORCSEE APPENDIX 8) TO DUMP 
AN IMAGE OF THE CONTENTS OF THE SIMULATORS M OR S MEMORY ARRAYS TO THE 
LINE PRINTER. THIS ACTION OCCURS WHETHER OR NOT THE SIMULATORS TRACE 
OPTION IS SET, 

THE CONTENTS OF THE SIMULATORS M OR S MEMORY ARRAYS ARE NOT CHANCED BY 
THIS PSEUDO•OPERATOR AND THE SIMULATOR WILL CONTINUE TO RUN. 



FORMAT: 

DESCRIPTION: 

CONJ 
TRACE [OFFJ 

PAGE 86 
TRACE ........ 

THIS PSEUDD•OPERATOR IS USED TO TURN THE 81500 SIMULATO~S TRACE OPTION 
.ON OR OFfCSEE APPENDIX B>. 

WHEN THE SIMULATORS TRACE OPTION IS SETCON)1 A PRINTED LISTING' SHOvllNG 
THE RESULTS OF EACH M•OPERATOR AS IT IS "EXECUTED"' IS PRODUCED UNTIL 
THE TRACE OPTION IS RESETCOFF) OR UNTIL A "HALT" OPERATOR IS "EXECUTED", 

"TRACE" OR "TRACE ON" vlILL TURN THE TRACE OPTION ON, ~rnILE "TRACE Off" 
WILL TURN IT OFF. 
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APPENDIX A • MIL COMPILER OPERATION 
-------- - c --- -------- ---------
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PROGRAM NAME .......... ......... 
MIL/DISKCRUN ON 85500), 

F'ILE NAMES ---- -----
CARD INPUT SOURCE CARD READER f ILEe 

TAPE INPUT SOURCE TAPE f ILE, 

DISK INPUT SOURCE DISK FILE. 

NEWT APE OUTPUT SOURCE TAPE FILE. 

NEWDISK OUTPUT SOURCE DISK FILE, 

LINE OUTPUT LISTING LINE PRINTER FILE. 

PUNCH OUTPUT OBJECT CODE CARD PUNCH FILE. 

PURPOSE ...... -...... 

THE MIL COMPILER PRODUCES M•STRING OBJECT CODE FROM A SOURCE PROGRAM 
WHICH HAS. BEEN WRITTEN IN THE MICRO IMPLEMENTATION LANGUAGECMIL)e 
IT ALSO CAN PRODUCE A PRINTED LISTING OF THE SOURCE INPUT ANO THE 
GENERATED OBJECT CODE, 

OPERATING INSTRUCTIONS 

--------- ~-·---------
THE MIL COMPILER CAN BE CALLED FROM THE CARD READER WITH THE 
FOLLOWING SET OF CONTROL AND DATA CARDS: 

? COMPILE CPROG"NAMEJ/[USER·NAMEJ WITH MIL LIBRARY #[CCJ rPROJ #l . 
• 1: ~ FI LE TAPE :: CF I LE .. NAME JI [ USER•NAME J 

/.l.i.__. ?. FI LE NEWT APE ::: i: FI LE•NAME JI (USER-NAME j 
? DATA CARD 
(OPTIONAL $ CARDS> 
(SOURCE PROGRAM OR UPDATES IF S CARD SPECIFIES TAPE OR DISK) 
? END 

ALL CARDSCINCLUDING SOURCE CARDS) MUST BE PUNCHED IN BCL IF THEY ARE 
TO BE READ ON THE 85500, 
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$ CARDS 

THERE ARE THREE TYPES Of $ CARDS ACCEPTABLE TO THE COMPILER= THESE 
ARE THE COMPILER OPTION, MODULE OPTIDN1 AND VOID $ CARDS. THESE S 
CARDS ARE ALL FREE FORM EXCEPT THAT A $ MUST BE PLACED IN COLUMN 11 
ALL ITEMS MUST BE SEPARATED BY AT LEAST ONE BLANK1 COLUMNS 73 THRU 
80 ARE RESERVED FOR AN OPTIONAL SEQUENCE NUMBER, AND EXCEPT AS NOTED 
IN THE FOLLOWING DESCRIPTIONS OF EACH TYPE, 

THE COMPILER OPTION $ CARD 

THIS CARO SPECIFIES WHICH COMPILER OPTIONS ARE TO BE usEo. THE 
f IRST OPTION FOLLOWING THE $ MUST BE CARD1 TAPE, OR DISK. THE 
roLLOWING OPTIONS ARE AVAILABLEt 

CARO SOURCE INPUT Is ENTIRELY FROM CARDS. 

TAPE PRIMARY SOURCE INPUT IS fROM MAGNETIC TAPE, 

DISK PRIMARY SOURCE INPUT IS FROM DISK• 

NEWTAPE PRODUCES UPDATED SOURCE OUTPUT ON TAPE• 

NEWDISK PRODUCES UPDATED SOURCE OUTPUT ON DISK. 

LIST PRODUCES DOUBLE SPACED LINE PRINTER LISTING OF SOURCE 
IMAGES AND THE FIRST ADDRESS AND FIRST WORD OF OBJECT 
CODE ASSOCIATED WITH A SOURCE IMAGE, IF NO LISTING 
IS ASKED FOR, THEN ONLY ERROR AND WARNING MESSAGES1 
TOGETHER WITH THEIR ASSOCIATED SOURCE IMAGES' WILL BE 
LISTED. 

LISTI SAME AS "LIST", BUT WITH SINGLE SPACING. 

DEBUG CAUSES ALL GENERATED OBJECT CODE AND ASSOCIATED 
ADDRESSES AND ALL SEGMENT NAMES AND ABSOLUTE 
ADDRESSES TO BE LISTED. ALSO CAUSES "LIST" TO BE 
ASSUMED UNLESS "LlST1tt HAS BEEN SPECIFIED, 

EXPAND CAUSES ALL SOURCE STATEMENTS MAKING UP A MACRO TO BE 
LISTED EACH TIME A MACRO IS REFERENCED, ALSO CAUSES 
THE "LIST" OPTION TO BE ASSUMED UNLESS "LIST1° HAS 
BEEN SPECIFIED, 

PRINTNOW CAUSES LISTING TO BE PRINTED IMMEDIATELY DURING A 
COMPILATION WHENEVER THERE ARE ~O LABELS WHOSE 
ADDRESSES ARE STILL UNRESOLVED. WITHOUT THIS OPTION1 
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THE ENTIRE LISTING WILL BE PRINTED AT THE END OF THE 
COMPILATION, 

SEQ CAUSES UPDATED SOURCE OUTPUT AND/DR LISTING TO BE 
RESQUENCED! IF THE ITEM FOLLOWING "SEQ" IS AN 
INTEGER, THEN THIS INTEGER IS USED AS THE RESEQUENCE 
STARTING VALUEJ OTHERWISE 1000 IS USEDQ IF THE ITEM· 
FOLLOWING THE ABOVE INTEGER IS ANOTHER INTEGER WHOSE 
f IRST CHARACTER IS A PLUS SIGNC+), THEN THIS SECOND 
INTEGER IS USED AS THE RESEQUENCE INCREMENT VALUE; 
OTHERWISE 1000 IS USED. 

NOCHECK NO SEQUENCE CHECKING WILL BE PERFORMED ON THE INPUT 
SOURCE FILECS), If THIS OPTION IS NUT SPECIFIED' A 
WARNING MESSAGE WILL BE PRINTED IF A SOURCE IMAGE 
WITH A SEQUENCE NUMBER WHICH IS LESS THAN THE 
PREVIOUS SOURCE IMAGES SEQUENCE NUMBER IS ENCOUNTERED. 
THIS IS NOT, HOWEVER' CONSIDERED TO BE AN. ERROR. 

SUPPRESS CAUSES ALL WARNING MESSAGES, EXCEPT "OUT OF 
SEQUENCE"' TO BE SUPPRESSED ON THE OUTPUT LISTING. 

PUNCH CAUSES OBJECT CODE TO BE PUNCHED ON CARDS, THE CARDS 
HAVE THE FOLLOWING FORMAT1 WITH ALL FIELDS, EXCEPT 
THE PROGRAM IOENTIFIER1 IN HEXADECIMAL FORMATC0•9>A· 
f): 

CARD COLUMNS 

1 THRU 

8 ANO 9 

11 THRU 

72 THRU 

6 

70 

80 

24 BIT M•MEMORY ADDRESS• 

8 BIT COUNT OF THE NUMBER Of BITS OF DATA, 

UP To 240 BITS OF DATA, LEFT JUSTIFIED, 

PROGRAM IDENTIFIER FROM "PROGID 0 STATEMENT, 
RIGHT JUSTIFIED AND FOR DOCUMENTAfION ONLY, 

IF MORE THAN ONE COMPILER OPTION $ CARD IS USED DIRECTLY FOLLOWING 
THE "? DATA CARD" CARD, THEN ONLY THE LAST OF THESE WILL BE VISIBLE 
TO THE COMPILER, 

ALL COMPILER OPTION $ CARDS ENCOUNTERED AFTER THE FIRST NON $ CARD 
ARE ALL VISIBLE TO THE COMPILER. A SOURCE INPUT MEDIA OPTION 
( " C A R D " 1 '' T A P E " 0 R " 0 I S K " ) M U S T A G A I N R I E M f 0 L L W I N G 
iHE $J HO\~EVER1 ALL i NPUT AND uu u t t. l APE" AND "Nl:.W I K 0 t. 
MEDIA OPTIONS ARE OTHERWISE IGNORED ON THESE LATER COMPILER OPTION S 
CARDS. ANY OTHER OPTION DESIRED ON THESE LATER COMPILER OPTION $ 
CARDS1 EXCEPT "PUNCH" WHICH WILL REMAIN IN EFFECT ONCE IT IS SET1 
MUST BE EXPLICITLY DECLARED OR IT WILL BE IMPLICITLY RESET, 

T HE D E F A U L T C 0 t~ P I L E R 0 P T I 0 N $ C A R D I S " $ C A R D L I S T n • 
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EXAMPLES I 
$ CARO LIST1 
$ CARD NEWD!SK LIST SEQ 100 +100 
$ DISK NOC HECK t"llnOnr:"CC: .,vr r ru: .. ..J ... 

$ TAPE NEWT APE EXPAND DEBUG PUNCH 

THE MODULE OPTION $ CARD .... .......... ------ - ----
THE MODULE OPTION $ CARD IS USED TO SET OR RESET USER DEFINED 
TOGGLES TO BE USED IN CONJUNCTION WITH THE "IF" STATEMENT FOR 
CONDITIONAL INCLUSION Of SOURCE STATEMENTS, IT MAY BE USED ANYWHERE 
WITHIN THE SOURCE DECK AND EACH MODULE OPTION $ CARD EFFECTS ONLY 
THOSE USER TOGGLES WHICH ARE REFERENCED ON THAT CARO. BEFORE ANY 
T 0 G G L E C A N B E R E F E R E N C E D B Y A N " I F '' S T A T E M E N T , I T M U S T B E DE C L A R E D 
C " SE T '' 0 R " R E S E T " ) 0 N A M 0 D U L E 0 P T I 0 N $ C A R D • 

EXAMPLES I 
$ SET SYSTEM1 
$ RESET SYSTEM21 RESET SYSTEM31 RESET SYSTEM4 
$ SET sw1, RESET sw21 RESET SW31 SET sw4, SET sws 

.THE VOID$ CARD ...... .,..,.. ..... - ----
THE SOURCE IMAGECTAPE OR DISK ONLY> WITH A SEQUENCE NUMBER EQUAL To 
THE SEQUENCE NUMBER OF A VOID $ CARD WILL BE IGNORED BY THE COMPILER 
ANU WILL NUI o~ COPIED OUT TO ANY UPDATED SOURCE FILE~ IF AN 8 
DIGIT INTEGERCLEADING ZEROS REQUIRED) FOLLOWS "VDIQn, THEN THE ABOVE 
ACTION WILL BE CONTINUED UNTIL A SOURCE IMAGE WITH A SEQUENCE NUMBER 
GREATER THAN THIS NUMBER IS ENCOUNTERED. THIS CARD MAY BE USED 
ANYWHERE WITHIN THE SOURCE INPUT' BUT IT MUST BE USED IN_ SEQUENCE, 

EXAMPLES I 
$ VOID 
$ VOID 00139900 

00120000 
00120000 
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APPENDIX B • 81500 SIMULATOR OPERATION 

-------- - - ··--- --------- ---------
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PROGRAM NAME 
------- ....... 

81500/SIM CRUN ON 85500), 

f ILE NAMES 
. ---- .......... 

M M•MEMORY INPUT DISK FILE, NORMALLY THE OBJECT CODE OUTPUT 
FROM THE MIL COMPILER. 

s s~MEMORY INPUT DISK FILE, NORMALLY THE OBJECT CODE OuTPUi 
FROM THE HI~, COBOL AND FORTRAN COMPILERS. 

LINE OUTPUT TRACE LISTING LINE PRINTER fILE• 

DISCARD INPUT DISK FILE FOR SIMULATED EBCDIC CARD READ. 

BINCARD INPUT DISK FILE FOR SIMULATED BINARY CARD READ, 

PURPOSE .............. 
81500/SIM IS USED TO SIMULATE THE OPERATION OF THE 81500 MICRO 
PROCESSOR ON THE 85500, IT ALSO PRODUCES A PRINTED TRACE LISTING Of 
THE RESULTS OF EACH INSTRUCTION AS IT IS SIMULATED, 

OPERATING INSTRUCTIONS 

---~----- ------------
81500/SIM CAN BE CALLED FROM THE CARD READER WITH THE FOLLOWING SET 
OF CONTROL CARDS: 

? EXECUTE 81500/SIM #[CQST·CENTERl [PROJECT•NUMBERJ 
? FILE M = CPROGRAM·NAMEl/CUSER•NAMEl 
? FILE S = S/CUSER·NAMEJ 
? END 

NOTEI BOTH THE M AND S FI.LES ARE REQUIRED FILES, 

IF A "? COMMON = 1'' CARO IS USED FOLLOWING THE EXECUTE CARD1 TRACE 
WILL BE TURNED ONi AND ALL INSTRUCTIONS WILL BE TRACED UNTIL A 
"TRACE OFF" PSUEDO INSTRUCTION IS ENCOUNTERED, ALTERNATIVELY, TRACE 
CAN BE TURNED ON l.i/ITH THE "TRACE" PSEUDOi HOWEVER1 THESE PSEUDOS 
MUST BE ASSEMBLED INTO THE M FILE Bi THE COMPILER, 

ALL CARDS MUST BE PUNCHED IN BCL IF THEY ARE TO BE READ ON THE 95500, 
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fYI: 
THE TRACE TOGGLE IS LOCATED AT PRT 25. 

THE DUMP TOGGLE IS LOCATED AT PRT 26 
WHERE 1 = DUMP M MEMORY AND 2 = DUMP S MEMORY. 

THE 81500 CLOCK IS LOCATED AT PRT 27. 
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