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t.O SCOPE --- ---·-
THIS SPECIFICATION E~TABLISHES THE FUNCTIONAL REQUIREMENTS FOR THE 
88502 CENTRAL PROCESSOR MODULE CCP~) WHICH FORMS A PART OF THE 
88502 DATA PROCESSING SYSTEM, THE CPM IS THE HIGH•SPEED 
COMPUTATION CENTER OF THE 88502 DATA PROCESSING SYSTEM, 

2,0 APPLICABLE DOCUMENTS --- ---------- ---------
THE FOLLOWING DOCUMENTS Of' THE LATEST ISSUE IN EFFECT FORM A PART 
or THIS SPECIFlCATION TO THE EXTENT SPECIF"IED HEREIN• 

SPECIFICATIO~IS 

BURROUGHS CORPORATION 

LARGE COMPUTER SYSTrM ORGANIZATION PAOLI• PENNSYLVANIA 19301 

1 7'20 20~· 5 q5500 INFORMATION PHOCESSING SYSTEM. GENERAL 
SPECIFICATION roR 

CP 1760•0008 qss12 INPUT/OUTPUT ~ODULE1 LOGIC SPECIFICATION 
F'OR 

CP 17'20•5576 ~8515 MEMORY MOOULE1 nETAILED DESIGN 
SPECIFICATION rOR 

PASADENA MANUFACTURING ANO ENGINEE~~ING DIVISION LOS ANGELES, 
CALIFORNIA 90021 

At123•9134 MUL MEMORY CELL 

3o0 IMPLEMENTATION CONCEPTS, 
•ow •••••••••••••• ••••••••• 

THE 8502 CENTRAL PROCESSOR MODULE CCPM) SHALL PROVIDE A HARDWARE 
t~•PLEMENTATION or THE TNTERPRETER AND ARITHMETIC SECTIONS Of THE 
GENERAL SPECIFICATION roR THE 88500 INtORMATJON PROCESSING SYSTEM. 
T~fE HARDWARE IMPLEMENTATION EMPHASIZES SYSTEM PERFORMANCE BY LOCAL 
ASSOCIATIVE aurrrRING or PROGRAM. DESCRIPTORS ANO DATA, AND RY 
HARO•WIREO ALGORITHMS FOR ENTERING, REMOVING AND LOCATING 
INFORMATION IN DATA AND PROGRAM STRUCTURE ANO BY THE SELECTION nr A 
sE:r or PROGRAM OPERATORS DESIGNED TO EXPLOIT THE COMMON ATTRIBUTES 
of· HIGHER LEVEL LANGUAGES, THE ARITHMETIC SECTION SHALL BE CAPABLE 
or PERFORMING ARITH~ETIC ON VARIABLE LENGTH OPERANDS, ANO ON 
O~ERANDS or VARYING REPRESENTATION. THIS APPROACH WILL ACHIEVE 

I 

The proprietary infcrmation contained in this docrnr1;c·nt is the property of th,~ Burroughs Corporation and shou.ld 
not be rc•leased to other 1 ban those to whom it i.~ di n~ded, or published, without written author:.zation of the 
B11rroughs Defense, Space and Special Sy'ltenrn Group, Paoli, Pennsylvania. 
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Sl:GNirlCANT SPEED WITHOUT SACRIFICING ErrtCIENT THROUGHPUT. 

3,1 FUNCTIONAL PERFORMANCE CHARACTERISTICS 

THE MAIN FUNCTIONS nr THE CPM SHALL BE TO ACTIVATE AND DEACTIVATE 
PROCESSES• DIRECT INFORMATION TRANSPERS BETWEEN MODULES• SERVICE 
INTERRUPTS AND EXECUTE ARITHMETIC CALCULATIONS REQUIRED BY PROGRAM, 
THESE FUNCTIONS SHALL 8E PERFORMED UNDER THE DIRECTION Of THE 
MASTER CONTROL PROGRAM CMCP), THE CPM MINIMIZES MEMORY ACCESSES RY 
UTILIZING PHASED FETCHE~ ANO STORES WHERE POSSIBLE• AND BY 
ASSOCIATIVELY BUFFERING INFORMATION, EXECUTION SPEEDS ARE ENHANCED 
ANO HARDWARE COSTS ARE MINIMIZED ~y THE DECENTRALIZATION OF 
CONTRnLS or FUNCTIONALLY INDEPENDENT SUBSECTIONS WITHIN THE 
INTERPRETER, rIGURE 1 IS A RLOCK DTAGRAM SHOWING THE OVERALL 
CONFIGURATION or THE CPM, 

The proprietary infcrmation contained in this document is the property of the Burroughs Corporation and should 
not be released to other than those to whom it is directed, or published, without written authorization of the 
Burroughs Defense, Space and Special Systems Group, Paoli, Pennsylvania. 
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FIGURE 1. CENTRAL PROCESSOR MODULE CCP~), SIMPLIFIED BLOCK DIAGRA~ 
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3,2 MAJOR COMPONONTS, 

THE CPM SHALL CONSIST or THE FOLLOWING THREE FUNCTIONALLY DISTINCT 
UNITS, 

REF'ERENCE 
ITEM NAME PARAGRAPH --·- ---- ---------

1 • INTERPRETER UINtT 3,2.i. 3,3 

2, ARYTHMETIC UNIT 3,2.2, 3,4 

3, MEMORY l NTERF' ACE UNIT 3,2.3.t 3,5 

3,2,1 INTEHPRETER UNIT ----- ···-------- ----
AS FURTHER SPECIFIED IN 3,3, THE INTERPRETER UNIT CIU) SHALL 
CONTROL THE MOVEMENT OF' PROGRAM AND DATA1 PROVIDE AUTOMATIC MEMORY 
PROTECTION, RESPOND TO INTERRUPTS• ANO cnNTROL.t EMPTY. ANO 
IRE PL E N I S H T HE: V A R I 0 t J S 5 T A C K S A N D B U f' F' E: R S W I T H I N T HE C P M , T HE I U 
SHALL CONSIST or THE rOLLnwING SECTIONS• 

REF'ERENCE 
ITEM NAME PARAGRAPH 
•••• ---- ---······ 

A, PROGRA"1 SECTION 3. 3 .t 

1 I PROGRAM f'LOW ANO 
REPRESENTATION 3,3.t,1 

2. PROGRAM BUF'f ER 3,3,1,2 

3, PROGRAM BARREL 3,3.t,3 

4, PROGRAM AND CONTRCILS 3,3.1,4 

B, KERNEL SECTION 3,3,2 

1 • DESCRIPTOR REPRESENTATION 3,3.2,1 

2, NAMES 3,3.2,2 

The proprietary infcrrnation contained in this document is the property of the Burroughs Corporation and should 
not be released to other than those to whom it is directed, or published, without written authonzation of the 
BurToughs Defense, Space and Special Systems Group, Paoli, Pennsylvania. 
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3, DESCRIPTOR EVALUATION ~s.3,2,3 

4, KERNEL HARDWARE ~-.3.214 

c. STRUCTURE BUF'fERING SECTION ~ •• 3.3, 

1 • RESOURCE CONTROL 
STRUCTURE ~-.3.3.t 

2. PRnCEOURE CONTROL 
STRUCTURE ~-.3.3,2 

3, COROUTINIE CONTROL 
STRUCTURIE 3,3,3,3 

4, PRnGRAM DESCRIPTOR CONTROL 
STRUCTURE 3,3,3,4 

5, DESCRIPTOR BUF"F'ERS 3,3,3,5 

o. INTERRUPT SEC TYON 3,3,4 

3,2,2 ARITHMETIC UNIT 

----- ---------- ----
AS FURTHER SPECIFIED tN 3,4, THE ARITH~ETIC UNIT CAU) SHALL PROVIDE 
A CAPABILITY F"OR ARITHMETIC OR LOGICAL OPERATIONS or EITHER BINARY 
OR DECIMAL NOTATION ANO WITH OPERANDS or VARIABLE LENGTH. THE AU 
SHALL CONSIST o~ THE rOLLOWING fIVE SECTIONS• 

REF'ERENCE 
ITEM NAME PARAGRAPH ---- ---- ---------

1 • STORAGE SECTION 3. 4 .t 

2. BARREL SECTION 3,4,2 

3, ADDER SECTION 3,2.3 

4, EXPONENT SECT I 01~ 3,4,4 

s. LENGTH SECTION 3,4,5 

6, F"IELD SEC:TION J,4.6 

1. F"ORMAT SE:CTION 3,4,7 

The proprietary information contained in this document is thP property of the Burroughs Corporation and should 
not be released to c•ther than those tc; whom it ic; directed, or published, without written authorization of the 
Burroughs Defense, Space and Special Systems Group, Paoli, Pennsylvania. 
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3,2,3 MEMORY INTERrACE UNIT ----- ------ --------- ----
T HE ME M 0 R y I N ·r E R r A c E u N I T ( M I u ) s H AL L ~= 0 0 R 0 I N A T E c 0 MM u N I c A T I 0 N s 
BETWEEN INTERPRETrR AND THE rTELD ISOLATION UNIT cr1u> or THE 88515 
MEMORY MODULE AS SPECIFIED IN SPECIFICATION CP 1720•5576, THE MIU 
SHALL RE CAPABLE or SERVICING ANY OF UP TO SIXTEEN FIUCS>t IN 
ADDITION• THE MIU SHALL PROVIDE DRIVERS ANO RECEIVERS FOR 
COMMUNICATIONS BETWEEN THE INTERPRETER ANO OTHER MODULES ON THE 
SYSTEM CONTROL BlJS. A OfSCRIPTION or THE FUNCTIONAL OPERATION AND 
FUNCTIONAL COMPONENT~ or THE MIU IS GIVEN IN PARAGRAPHS 3,5, 3,5,1 
AND 3,5,2, 

3,3 INTERPRETER UNIT CIU) 

THE IU SHALL PROVlnE THE PROCESSING CONTROL FOR THE 88502 DATA 
PROCESSING SYSTEM BY MFANS or STRUCTURE OPERATORS SPECIFICALLY 
DESIGNED FOR THE EFFICIENT MANAGE~ENT or DATA AND PROGRAM 
STRUCTURES1 AND BY MEANS Of PROGRAM OPERATORS SELECTED TO ALLOW 
EASY IMPLEMENTATION or HIGHER LEVEL LANGUAGES. THE CONTROL 
INFORMATION SHALL sr DTSTRIBUTED• AS REQUIRED· TO THE ARITHMETIC 
UNIT FOR DATA PROCESSING AND THROUGH THE MIU TO THE MEMORY MODULE 
FOR DATA AND PROGRAM STORAGl AND RETRIEVAL, IN ADDITION, THE IO 
SH,~LL BE COGNIZANT or INTERRUPTS AND f"AULTS THAT HAVE OCCURRED ANO 
WILL BE PREPARED TO P~OPERLY SERVICE T~EM, 

THE IU IS SUBDIVIDf'O TNTO FOUR SECTTCJINS, THE PROGRAM SECTION 
FETCHES, INTERPRETS, AND EXECUTES THE PROGRAM OPERATOR IN THE 
PROGRAM STRING, THE KERNEL SECTION FETCHES• INTERPRETS1 EXECUTES1 
ANO UPDATES DESCRIPTORS1 REFERRED TO BY NAME IN THE PROGRAM STRING1 
ACCORDING TO THE PROGRAM OPERATOR REING ExrcuTEO, THE STRUCTURE 
BUF"F"ERING SECTION CONSISTS OF A SET OF LOCAL MEMORIES WHICH BUFFER 
OFTEN ACCESSED ?TEMS IN ORDER TO MINl~IZE LEVEL•1 FETCHES, THE 
BUFFERING IS BASED ON THr STRUCTURES USEn TO DEFINE THE PROCESSOR, 
THE INTERRUPT SECTIO~ SHALL RECEIVE INTERRUPTS ANO FAULTS, EXAMINE 
THEM AND PASS THE APPROPRIATE FAULT OR INTERRUPT NUMBER TO 
ACCOMPLISH A CHANGE IN PROGRAM, A DETAILro BLOCK DIAGRAM OF THE ru 
rs SHOWN IN FIGURE 2. 

The proprietary information contained in this document iH the property of the Burroughs Corporation and should 
not be released to ether than those to whom it is directed, or published, without written authorization of the 
Burroughs Defense, Space and Special Systems Group, Paoli, Penm;ylvania. 
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3,3,1 PROGRAM SECTION ----· ------· -------
THIS SECTION DESCRIBES THE rLOW OF PROGRAM FROM LEVEL•l TO 
EXECUTION• THE REPRESENTATION nr T~E PROGRAM OPERATORS• ANO THE 
HARDWARE ASSOCIATrD WTTH PROGRAM rETCHING AND EXECUTION, A LISTING 
or THE PROGRAM OPERATORS AND A OESC~IPTION OF WHAT EACH OPERATOR 
D 0 E S APP E AR S '[ N A PP END I X B , T HE HA RI) WARE A SS 0 C I A TE 0 W I TH THE 
PROGRAM SECTION IS SHnwN IN FIGURE 3, 

The prnprietary inforn1ation ccntained u1 this document is the pruperty of the j3urroughs Corporation and should 
not b" released to ether than those to whom iii,.; directed, or published, without written authorization of the 
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3,3,1,1 PROGRAM rLOW ANO REPRESENTATION 

THE PROGRAM SYLLABLE CURRENTLY BEING EXECUTED IS POINTED TO BY THE 
CONTENTS OF THE PROGRAM/DESCRIPTOR CONTROL REGISTER CPDCR> THIS 
PROGRAM SYLLABLE IS PART OF A PROGRAM SEGMENT THAT IS STORED IN THE 
PROGRAM eurFER1 A LOCAL ASSOCIATIVE MEMORY, THE PROGRAM BUFFER 
AUTOMATICALLY REFILLS ITSELF WHEN IT SENSES PROGRAM WILL RUN OUT, 
UPON CHANGES OF DIRECTION IN THE PROGRAM STRING CAUSED EITHER BY 
PROCEDURE ENTRY OR BRANCHES' THE PROGRAM BUFFER IS CHECKED 
ASSOCIATIVELY TO SEE TF TME BEGINNING OF THE NEW PROGRAM SEGMENT TO 
BE EXECUTED IS ALREADY RESIDENT IN THE PROGRAM BUFFER, NESTING ANO 
UNNESTING OF THE PCR FOR PROCEDURE ENTRY AND EXIT ANO FOR LOOP 
CONTROL OPERATORS UTILIZE THE PROGRAM DESCRIPTOR CONTROL STACK 
CPDCS)1 ANOTHER LOClL MEMORY, THE PDCS AUTOMATICALLY LINKS TO 
LEVEL•l FOR EMPTYING AND REPLENISHING ITS CnNTENTS, THE PROGRAM/ 
DESCRIPTOR CONTROL REGISTER ANO ST4CK ARE DISCUSSED FURTHER IN 
PARAGRAPH 3,J,3,4 PROGRAM DESCRIPTOR CONTROL STRUCTURE 

PROGRAM OPERATORS ARE EXTRACTED FROM THE PROGRAM STRING BY THE 
PROGRAM BARREL ''ND PLACED INTO THE PROGRAM EXECUTION REGISTER CPER>, 
NAMES ARE EXTRACTED FROM THE PROGRAM STRING BY THE PROGRAM BARREL 
AND PLACED INTO THE ATTRIBUTE STACKS FOR EVALUATION. LITERALS ARE 
EXTRACTED FROM THE P~OGRAM STRING BY THE PROGRAM BARREL ANO PLACED 
INTO THE VALUE STACK nR NAME STACK, 

THE PROGRAM OPERATORS ARE1 IN THE INTEREST or CODE COMPACTION, 
CLASS COOED A!i IU .. llSTRATED IN FIGURE 4, THE F'OUR CLASSES OF 
PROGRAM OPERATORS ARE AS FOLLOWSI 

A, LITERAL OPERATORS 

B , A U 0 P E R A TCJ R S 

C, NAME OPERATORS 

D, GENERAL OPERATORS 

The proprietary information contClined in this document is the property of the Burroughs Corporation and shoulrl 
not be rdeased to ether than those to whom it is directed, or publiBhed, with0ut written authorization of the 
Burroughs Defense, Space and Special Systems Group, Paoli, Pennsylvania. 
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LITERAL OPER.HOR 

0 2 34~, 6 7 

0 0 LIT FORMAT 
LEN SELECTOR 

RJ ·I 01 N s s E-- LITER A L 
L..------------illl VS S E-- L IT ER AL 

~ 
00 4 BIT LITERAL 

_ 0 I 8 BIT LITERAL L...----·------....... I 0 16 BIT LITERAL 

ARITHMETIC OPERATORS 

0 2 3 4 5 6 7 

0 

NAME 

0 I 2 

~RITHMETIC 
OPERATOR 

OPERATORS 

3 4 5 6 

NAME 
OPERATOR 

7 

LL 

I I 32 BIT LITERAL 

LEXllC LEVEL a 
DISPLACEMENT .._ ____ ---i 

0 DEFAULT LEXIC LEVEL 
'------i LEXIC LEVEL SPECIFIED 

GENERAL OPERATORS 

0 2 3 4 5 6 

I I GENERAL 
OPERATOR 

FIGURE 4, 

7 

PROGRAM OPEHATO~ REPRESENTATION 

The proprietary inforn1ation contained in this document is the property of the Burroughs Corporation and should 
not be released to other than those to whom i l is directed, or published, without written authorization of the 
Burroughs Defense, Space and Special Systems Group, Paoli, Pennsylvania. 

PAGE 11 



PAGE 12 
CP 1720•5592 

EACH CLASS or OPERATORS STARTS WITH AN EIGHT BIT SYLLABLE. LITERAL 
ANO NAME OPERATORS CA~ INCREASE IN FOUR BIT INCREMENTS TO A MAXIMUM 
SYLLABLE SIZE or 32 BTTS FOR NAME OPERATORS AND 40 BITS FOR LITERAL 
OPERATORS, THE FIRST TWO BITS OF THE OPERATION CODE DEFINE WHICH 
CLASS OF OPERATOR THE PROGRAM SYLLAdLE CONTAINS, IF THE PROGRAM 
SYLLABLE CONTAINS A LITERAL OPERATOR1 THr NEXT TWO BITS DErINE THE 
SIZE or THE LITERAL. THE LITERAL MAY BE rouR1 EIGHT1 16 QR 32 BITS 
IN LENGTH. THE NrXT rouR BIT GROUP or TH~ LITERAL SYLLABLE DEFINES 
THE DESTINATION AND ARTTHMETIC FORMAT nr THE LITERAL. THE FIRST 
BIT or THIS GROUP DEFTNES WHETHER THE LITERAL IS TO BE ENTERED 
RIGHT JUSTIFIED INTn THE NAME STACK OR TNTO THE VALUE STACK. THE 
REMAINING THREE BIT~ CONTAIN THE rOR~AT SELECTOR WHICH IS USED AS 
AN INDEX INTO THE ARITHMETIC FORMAT VECTOR. THIS SELECTOR GIVES 
THE ARITHMETIC rORMAT OF THE LITERAL, THE REMAINDER OF THE PROGRAM 
SYLLARLE CONTAINS THE LITrRAL. 

1r ·rHE FIRST TWO ~ITS OF THE OPERATION CODE DEFINE THAT THE 
OPER'~TOR IS A MEMBtR or THE AU OPERATOR CLASS, THE REMAINING SIX 
B t T S 0 F" T HE IJ PE R A T ri R DE F' I N E. T HE A lJ 0 PE R A T I 0 N T 0 BE PE R F' 0 R ME D , 
THESE SIX BITS WILL sr CHECKED BY THE INTFRPRETER TO SEE If THE 
NECESSARY PROCESSOR ENVIRONMENT IS PRE~ENT fOR THE AU OPERATION, 
I F' s Ch T HE' 0 p E R ,H n R w T L L T HE N BE p A s s E 0 T n T HE A u F 0 R E x E c u T I 0 N • 

JF THE f IRST TWO RITS OF THE OPERATION CODE DEFINE THAT THE 
OPERATOR HAS A NAME ASSOCIATED WIT4 IT1 THEN THE NEXT FIVE BITS 
DEFINE TME OPERATION Tn RE PERF'QRMEO, THE REMAINING BIT DEFINES 
WHETHER THE NAMED OBJECT IS CONTAINED IN THE TOP NAME STACK SLICE, 
IF IT IS1 THEN THF NEXT EIGHT BITS GIVE T~E DISPLACEMENT OF THE 
OBJECT WITHIN THAT SLTCE, DEfAULT LEXIC LEVEL OR A SPECIFIED LEXIC 
LEVEL. WILL BE USED TO FINO THE RELATIVE ADORF'SS Of THE NAME, IF A 
DEFAULT LEXIC LEVEL IS USED1 THEN THE NEXT EIGHT BITS DEFINE THE 
DISPLACEMENT or THE NAME, OTHERWISE- A NAME F"OLLOws. NAMES ARE 
DESCRIBED IN PARA~RAPH 3,3,2,2 NAMES, 

Ir THE F"IRST TWO BITS OF THE OPERATION CODE DEFINE THAT THE 
OPERATOR IS A MEMBER or THE GENERAL OPE~ATOR CLASS1 THE REMAINING 
SIX RITS OF THE OPERATION CODE DEFINE WHICH OPERATOR IN THE CLASS 
JS TO BE EXECUTED, 

3,3,t.2 PROGRAM RUFFrR 

THE PURPOSE or THE PROGRAM BUF'FER SHALL BE TO MINIMIZE MEMORY 
FETCHES BY PROVIDING PROGRAM ASSOCIATIVELY TO THE PROCESSING MODULE. 
PRIOR TO INITIATING A MEMORY fETCH1 T~E ASSOCIATED HARDWARE OF THE 
PROGRAM BUFFER SHALL ~XAMINE THE PROGRAM quFFER TO DETERMINE IF THE 
BRANCH ADDRESS OR CONTIGUOUS PROGRAM ADDR~SS RESIDES IN THE PROGRAM 
THE PROGRAM BUFFER SHALL HAVE A MAXIMU~ STORAGE BUFrER, CAPABILITY 
OF 8 WORDS, EACH OF WHICH SHALL BE 64 BIT~ WIDE, 

The proprietary information contained in this document is the prope;~ty of the Burroughs Corporation and should 
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THE PROGRAM BUFFER SHALL BE ORGANIZED INTO TWO SECTlONS1 EACH OF 
WHICH SHALL CONTAIN FOUR WORDS, EACH SECTION SHALL HAVE THE 
ABILITY TO BE ElTHER WRITTEN INTO OR READ FROM INDEPENDENTLY Of THE 
OTHER SECTIONS, THE PROGRAM RUFFER CSEE rJGURE 5) SHALL CONSIST or 
THE FOLLOWING HARDWARE& 

A, WRITE ADDRESS REGISTER CWAR> • A WORD•ORIENTE01 MULTI•PURPOSE 
REGISTER SPECIF'YIN~ THE LOCATION IN THr PROGRAM BUFFER WHERE THE 
BRANCH PROGRAM1 THE CONTIGUOUS PROGRAM, OR THE NEW BLOCK OF' 
PROGRAM HAS BEEN STnRED, 

8, READ ADDRESS HEGISTER CRAR> • A BIT•ORIENTEO REGISTER 
SPECIFYING TH[ LOCATION or THE NEXT EXECUTABLE INSTRUCTION IN THE 
PRCIGHAM BUFF'EH, 

C, STORAGE REGISTER CSR) • RECORDS THE SEGMENT NUMBER ANO MEMORY 
STOP ADDRESS OF THE PROGRAM PRESENTLY REING EXECUTED, 

0 1 PROGRAM VECTORS1 PRESENCE BITS • EACH SECTION Of 
BUFFER SHALL HAVE A CORRESPONDING PROGRAM VECTOR 
RECORD THE SEGMENT NUMRER1 MEMORY START AODRESS1 AND 
ADDRESS or THE PROGRAM STORED TN THAT SECTION1 
CORRESPONDING PRESENCE BIT WHICH SHALL BE MARKED 
PROGRAM IS STORED IN THAT SECTION, 

THE PROGRAM 
WHICH SHALL 
MEMORY STOP 

AND A 
TRUE WHEN 

E, COMPARATOR • THE COMPARATOR SHALL EXAMINE THE PROGRAM VECTORS 
TO DETERMINE IF THE BRANCH ADDRESS OR THE CONTIGUOUS PROGRAM 
ADDRESS RESIDES WITHIN THE PROGRAM AUF'FER, 

TO ACHIEVE ITS PURPOSE THE PROGRAM RUF'f"ER SHALL UTILIZE SEVERAL 
HARD ROUTINES, THESE ROUTINES ARE AS FOLLOWSI 

A, WAR ROUTINE • THIS ROUTINE S~ALL UPDATE THE WRITE ADDRESS 
REGISTER TO REF'LECT THE LOCATION IN TH~ PROGRAM BUrfER WHERE THE 
NEW BLOCK OF PROGRAM IS TO RE STOREO, 

8 1 F'ETCH POINT SCAN ROUTINE • THIS ROUTINE SHALL SCAN THE READ 
ADDRESS WORD REGISTER UNTIL THE REGISTER IS EQUAL TO OR IS 
GREATER THAN THE F'ETCH POINT, WHEN EITHER CONDITION EXIST1 THE 
DECISION TO INITIATE nR NOT TO INITIATE A MEMORY FETCH IS MADE, 

Ce CONTIGUOUS PRnGRAM SEARCH ROUTINE • THIS ROUTINE SHALL 
DETERMINE IF SUFFICIENT PROGRAM RESIDES IN THE PROGRAM BUFFER TO 
CONTINUE PROGRAM rxECUTION UPON COMPLETION or PROGRAM IN THE 
PRESENT SECTIQIN, 

D, BRANCH ADDRESS SEARCH ROUTINE • THIS ROUTINE SHALL DETERMINE 
Ir THE BRANCH ADDRrss RESIDES WITHIN THE PROGRAM BUFFER PRIOR TO 
INITIATING A MEMORY FETCH, 
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PCR 

NOTE= 

STORAGE 
REGISTER 

COM PAR.ATOR 

SECTION -WORD- BIT 
/ ___ ,---A__~ 

[ READ ADDRESS REGIST~ 

~~ADDRESS REGISTER 

" ----v----__/ 
SECTION-WORD 

• K= SEGMENT NUMBER 
P= PRESENCE BIT 

F'JGURE: 5, PROGRAM BUF'f"ER 
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3,3.t,3 PROGRAM ~ARREL 

THE PROGRAM BARREL SHALL PERFORM THE FOLLOWING fUNCTIONS1 

A, ALIGNMENT Of INPUT FROM PROGRAM BUFFER (INPUT SHALL CONSIST 
OF TWO 64•BIT WORDS), 

B. SELECTION ANO ISOLATION or AN 8•8IT OPERATION CODE, 

C, SELECTION ANO ISOLATION OF A VAQIABLE LENGTH LITERALS ANO 
NAMES, 

O, FAN OUT OF SHlrTER OUTPUTS TO ALL NATURAL DATA DESTINATIONS, 

3,3,114 PROGRAM CONTROLS 

THE PROGRAM CONTROLS SHALL CONSIST or DECODING ANO ENCODING 
MECHANISMS, CONTROL MECHANISMS, ANO TIMING MECHANISMS THAT ARE 
NEEDED TO PERFORM THE FOLLOWING FUNCTIONSI 

A, TO DETERMINE THE CLASS or OPERATOR SPECIFIED BY THE PROGRAM 
SYLLARLE, 

8, TO DETERMINE THE LITERAL SIZE SPECIFIED BY THE LITERAL 
!OPERATOR, 

C, TO TRANSLATE A NAME1 SPECIFIED BY THE NAME OPERATOR, INTO A 
TERMINAL REFERENCE. 

O, TO DETERMINE THE OPERATION TO BE PrRFORMEO AS SPECIFIED BY A 
NAME OPERATOR OR A GENERAL OPERATOR, 

E, TO PASS THE ARITHMETIC OPERATION FIELD Of THE ARITHMETIC 
OPERATOR TO THE ARITHMETIC UNIT FOR EXECUTION, 

F, TO INSURE THAT THE NECESSARY PROCESSOR ENVIRONMENT IS PRESENT 
PRIOR TO THE rxECUTTON OF THE PROGRAM SYLLARLE, 

G, TO INTERACT WITH THE INTERRUPT SECTION• ARITHMETIC CONTROLS, 
AND DESCRIPTOR CONTROLS TO INSURE THAT THE PROPER SUBSEQUENCE or 
OPERATIONS IS PERFO~MEO, 

The proprietary information contained in this document is the property of the Burroughs Corporation and should 
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3,3,2 KERNEL SECTION ..... ------ -----·-
THIS SECTION DESCRIAES THE REPRESfNTATION or DESCRIPTORS. THE 
EVALUATION or DESCRTPTORS ANO THE HARDWARE ASSOCIATED WITH 
DESCRIPTOR EVALUATION, 

3.3,2,1 DESCRIPTnR REPRESENTATION. 

DESCRIPTORS ARE A M~ANS or CALCULATI~G A RErERENCE TO AN ELEMENT. 
A DESCRIPTOR C~N REFERENCE PROGRAM SEGMrNTS1 DATA OBJECTS1 LOCKED 
DATA FIELDS OR ANOTHER DESCRIPTOR. THE CHARACTERISTICS OF THE 
REFERENCED ELEMENTS ARE DEFINED AS INTERPRETER ATTRIBUTES, 
DESCRIPTORS ALSO SP~CIFY WHETHER T~E ELEMENT REFERENCED CAN 8E 
STORED OR FETC~ED, THIS PROTECTION CAPABILITY IS DEFINED BY THE 
ACCESS ATTRIBUTES or THE DESCRIPTOR, A PARTICULAR ELEMENT MAY ALSO 
RE NESTED WITHIN SEVERAL STRUCTURES, EACH STRUCTURE WHICH MUST RE 
ACCESSED IS SPECIFIED BY A STRUCTURE EXPRESSION, THE STRUCTURE 
EXPRESSION CONTAINS A STRUCTURE TYPE FIELD WHICH DEFINES THE 
STRUCTURE ANO STRUCTURE PARAMETER FIELDS WHICH GIVE THE PARAMETERS 
NECESSARY FOR ACCESSING THE STRUCTURE, A DESCRIPTOR CONTAINS AS 
MANY STRUCTURE rxPRrssIONS AS NECESSA~y TO OBTAIN THE DESIRED 
ELEME~H • 

3,3,2,1,t DESC~IPTOR ATTRIRUTES 

THE FIRST TWO B1TS (~ AND W> or EACH DESCRIPTOR CSEE FIGURE 6) ARE 
ACCESS rAuLT PERMISSION BITS, BITS R ANO w DEFINE READ ACCESS 
FAULTS ANO WRITE ACC~SS FAULTS1 RESPECTIVELY, Ir THE R BIT IS SET 
DURING A rETCH TO ILEVEL-11 THE READ rAUL'r PROCEDURE NAMED IN THE 
DESCRIPTOR I~ CALLED, LIKEWISE1 IF THE W BIT IS SET DURING A STORE 
TO LEVEL•11 THE STnRE rAULT PROCEDU~E NAMED IN THE DESCRIPTOR IS 
C ALLECI, 

THE NEXT TWO BITS OF THE DESCRIPTOR START THE INTERPRETER ATTRIBUTE 
FIELD, THESE BITS DEFINE WHETHER THE DESCRIPTOR POINTS TO PROGRAM 
C01t)1 DATA c1~0>1 LOCKED DATA C11l) OR ANOTHER DESCRIPTOR (010), 
THE INTERPRETER ATTRIBUTE FIELD DESCRIBING DATA OR LOCKED DATA IS 
COMPLETED WITH THF MU BIT ANO THE FORMAT SELECTOR FIELD, IF THE MU 
BIT IS SET, THE DATA rLEMENT REFERENCED RESIDES IN THE VALUE STACK, 
THE FORMAT SELECTOR rtELO IS A THREE•BIT INDEX INTO THE ARITHMETIC 
FORMAT VECTOR, THE SELECTED ENTRY IN THIS VECTOR DEFINES THE 
FORMAT or THE DATA ELEMENT, A FORMAT SELECTOR INDEX OF VALUE ZERO 
DEFINES A NULL OR DEFAULT FORMATJ T~AT 151 USE THE MOST RECENTLY 
DEF I NE:O FORMAT, 

IF THE DESCRIPTOR POINTS TO PROGRAM, THEN A PARAMETER BIT CP> A 
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FUNCTION BIT Cf> A LEXIC LINK LENGTH rIELD ANO A LEXIC LINK FIELD 
ARE NECESSARY TO COMPLETE THE INTERPRETER ATTRIBUTE FIELD, THE P 
BIT IS USED TO INnICATE THAT THE PROGRAM BEING ENTERED HAS 
PARAMETERS, T~E F ~IT IS USED TO INOICATE THAT THE PROGRAM BEING 
ENTERED LEAVES A RESULT, THE LEXIC LINK LENGTH FIELD DEFINES THE 
LENGTH or THE L[XIC LINK FIELD WHICH JS 4, e, 12 OR 16 RITS. THE 
LEXIC LINK IS AN INDEX TO THE DISPLAY CONTROL WORD COCW> OF THE 
NAME STACK SLICE IN WHICH THE PROGRAM HAS BEEN DECLARED, THIS 
INFORMATION IS llJSED FOR DISPLAY UPDATE, 

IF THE DESCRIPTOR POINTS TU ANOTHER DESCRIPTOR• THEN THE 
INTERPRETER ATTRIBUTr FIELD CONTAINS ONLY TWO BITS. READ FAULT 
PROCEDURE NAMES ANO WRITE FAULT PROCEDURE NAMES IF REQUIRED, AS 
INDICATED BY THE ACCESS PERMISSION FAULT BITS, FOLLOW THE 
INTERPRETER ATTRIBUTr FIELD. THE REMAINDER or THE DESCRIPTION 
CONTAINS STRUCTURE EXPRESSIONS, 

The proprietary information co:Jtained in this document is the property of the Burroughs Corporation and should 
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3f3,2,1,2 STRUCTURE EXPRESSION 

THE rIRST FOUR BITS OF THE STRUCTURE EXPRESSION FIELD (SEE rIGUR[ 
7> IN THE DESCRIPTOR CONTAIN AN ADDRESS FIELD LENGTH CAfL> AND AN 
ALLOCATE BIT CA,, THE AfL DEFINES THE SIZE CIN BITS) OF ALL 
STRUCTURE EXPRESSION PARAMETER FIELDS NOT PREDETERMINED BY 
STRUCTION EXPRESSION TYPES, THE REMAINDER OF THE STRUCTURE 
EXPRESSION FIElD CONTAINS STRUCTURE EXPRESSIONS SIMILAR TO THOSE 
ILLUSTRATED IN rIGURE 8, TWO STRUCTURE EXPRESSION TYPES CSEGMENT 
NUMBER AND CALL) HAVE STRUCUTRE r~PRrSSION PARAMETERS OF 
PREDETERMINED SIZE, SEGMENT NUMBER ALWAYS HAS AN 8 BIT INDEX INTO 
THE RESOURCE STACK AS ITS PARAMETER, CALL ALWAYS HAS A NAME AS ITS 
PARAM~TER, NAMES ARE nESCR18ED IN SECTION 3,J,2,2, THE LAST 
STRUCTURE EXPRESSION IS ALWAYS A OELIMlTER1 fIN, 
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STRUCTURE STRUCTURE EXPRESSION PARAMETERS 
EXPfitESSION 

TYPE 

... ~-4---. .. - 8 --+ 

SEGMENT 
[ NUMBEF~ NUMBER 

[ CALL [ NAME 

re- --- --- --- ·-- -----

[ F~ A J L 
LENGTH OF PARAMETER 

FIELDS GIVEN BY AFL 

I [VARIABLE 
FIELD 

I 
[ VE~ 

I 
[ A J L 

[ s·~ 
I 

[ A J L 

[PUSHDOWN I I [ A J L 

[ Ql~ I [ AI J AO c~ 
I [ J c~ [W~IABLE AI AO 

QUEUE 

I 
[3~ [ J c~ LI ST 

I 
A p L 

[--S:rACK 
VECTOR 

I 
[ A J L 

[ FIN I 

F°IGURE 8, STRUCTURE EXPRESSSION PARAMETER rtELOS 

The proprietary infcrmation contained in this document is the property of the Burroughs Corporation and should 
not be released to other than those to whom it is directed, or published, without written authorization of the 
Burroughs Defense, Space and Special Systems Group, Paoli, Pennsylvania. 

PAGE 21 



PAGE 22 

:3,3.2,2 NAMES 

DESCRIPTORS TO BE £VALUATED ARf REFERENCED BY NAME, A NAME IS A 
SYMBOLIC REPRESENTATinN OF THE LOCATION OF A DESCRIPTOR, THERE ARE 
SEVEN BASIC TYP[S OF NAMES AS ILLUSTRATED IN FIGURE 91 

A, THE COROUTINE RELATIVE NAME1 WHICH CONSISTS OF 3 INDICESa A 
STACK NUMBER CSNR)1 LEXIC LEVEL CLL>• A~O DISPLACEMENT CD), 

e, THE DISf~LAY RELATIVE NAME1 WHICH CONSISTS OF' 2 INDICES a A 
LEXIC LEVE CLl> AND DISPLACEMENT (0), 

c, THE SLICE RELATIVE NAME1 WHICH CONSISTS OF' ONE INDExa A 
DISPLACEMENT c 0,. 

D. THE PR01lRAM RELATIVE NAME1 WrlICH CONSISTS OF' ONE INDEX a A 
DISPLACEMENT c 0,. 

E, THE N•BASE ·RELATIVE NAME1 WrllCH CONSISTS OF' 2 INDICESa A 
STACK NUMBER (SNR) ANO DISPLACEMENT (0), 

F, THE TOP OF NAME STACK NAME, WHICH HAS NO INDICES, 

The proprietary inforn1ation cuntained in this clocu ment i.s th(' property of the Burroughs Corporation and should 
not be released to c·ther than those to whom it is directE,d, or published, without written authorization of the 
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NAME TYPE Ni~ME STACK LEXIC 
TYPE: CODE NUMBER LEVEL DISPLACEMENT 

COROUTINE RELATIVE L£J ~ c 8 8 

COROUTINE RELATIVE L~ ~ c4 12 

DISPLAY RELATIVE L~ c 8 8 

DISPLAY RELATIVE L~ c4 12 

SLICE RELATIVE L~ 8 

S:LICE RELATIVE L~ 12 

PROGRAM RELATIVE c;=i 8 

PROC:iRAM RELATIVE: c~ 16 

N-BASE RELATIVE c~ 8 

N-IBASE RELATIVE c~ 16 

CO ROUT I NE c~ ~ N- BASE RELATIVE 8 

COROUTINE c~ ~ N-BASE RELATIVE 16 

TOP OF NAME STACK c~ 

FIGURE Q, NAME REPRESENTATTON 
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THE COROUTINE RELATIVE NAME REQUIRES THREE INDICES, THE FIRST 
INDEX SNR IS USED TO rINO THE PROPER LEVEL OF COROUTINES IN THE 
COROUTINE OISPlAY STACK, THE COROUTINE ENTRY THAT IS REFERENCED 
CONTAINS A DESCRIPTYON or THE DISPLAY. THE LL INDEX IS USED TO 
FINO AN ENTRY JN THE DISPLAY WHICH CONTAINS THE OESCRIPTON OF A 
SLICE WITHIN THE NAMr STACK, THE 0 INDEX IS USED TO FINO AN ENTRY 
IN THE NAME STACK SLICE WHICH CONTAl~S THE REFERENCED DESCRIPTOR. 

SINCE MANY NAMES THAT ARE REFERENCED WILL BE IN THE ACTIVE NAME 
STACK• THE DISPLAY RELATIVE NAME CONTAINING TWO INDICES WILL BE 
AVAILABLE. THE TWO INDICES ARE LL, O, THE LL INDEX IS USED TO 
FINO AN ENTRY IN THr DISPLAY STACK W~TCH CONTAINS THE DESCRIPTION 
OF A SLICE WITHIN THE NAME STACK, T~E 0 INDEX IS USED TO FINO AN 
ENTRY IN THE NAME STACK SLICE WHICH CONTAINS THE REFERENCED 
DESCRIPTOR, 

THE SLICE RELATIVE NAME CONSISTING Of JUST A D INDEX IS USED TO 
ADDRESS LOCALS ANO PARAMETERS Of AN ACTIVE PROCEDURE. THE D INDEX 
IS USED TO FIND AN ENTRY IN THE TOP SLICE Of THE NAME STACK, THIS 
ENTRY CONTAINS TH£ REFERENCED DESCRIPTOR, 

IF THE NAME IS A PROGRA~ RELATIVE NA~E1 THEN A DISPLACEMENT INDEX 
IS USED TO FINO THE LOCATION or THE REFERENCED DESCRIPTOR. THIS 
LOCATION IS REL1,TtVE TO TME ACTIVE PROGRA~ OR DESCRIPTOR CONTAINER, 

IF THE NAME IS AN N•BASE RELATIVE NAME• THEN A DISPLACEMENT INDEX 
IS USED TO F1ND TH£ LOCATION or THE REFERENCED DESCRIPTOR, THIS 
LOCATION IS RELATIVE TO THE BASE OF THE ACTIVE NAME STACK. 

IF THE NAME IS A COROUTINE N•BASE RELATIVE NAME THEN TWO INDICES 
ARE REQUIRED, THE FTRST INDEX SNR IS USED TO FIND AN ENTRY IN THE 
COROUTINE DISPLAY STACK, THIS ENTRY REFERENCES A COROUTINE CONTROL 
FIELD. THE D INDEX IS USED TO FIND THE LOCATION or THE REFERENCE 
DESCRIPTOR, THIS LnCATION IS RELATIVE TO THE BASE OF THE NAME 
STACK ~HICH IS SPECIFTEO IN THE COROUTINE CONTROL FIELD, 

If THE NAME IS A TOP OF NAME STACK NAME1 THEN THE DESCRIPTOR 
REFERENCfD WILL BE FOUND TN THE TOP ENTRY IN THE NAME STACK, 

THE LEXIC LEVEL ANO DISPLACEMENT FIELDS VARY IN SIZE TO ALLOW FOR 
CODE COMPACTION WHEREVER POSSIBLE, 

3,3,2,3, DESCRIPTOR EVALUATION 

DESCRIPTORS AR( REFrRENCEO BY NAME, AFTER THE NAME OF THE 
DESCRIPTOR HAS REEN EVALUATED AND T~E LOCATION Of THE DESCRIPTOR 
CALCULATED• THE DESCRIPTOR IS rETCHED FROM LEVEL•1 AND PLACED IN 
THE DESCRIPTOR RUFFER roR EVALUATION, THERE ARE T~REE MODES FOR 
DESCRIPTOR EVALUATIONa CONSTRUCT• ENTER AND REMOVE, CONSTRUCT 
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CALCULATES A REFERENCE TO AN ELEMENT IN A STRUCTURE, ENTER 
ALLOCATES SPACE rOR AN ELEMENT IN A STRUCTURE, REMOVE DEALLOCATES 
AN ELEMENT SPACE IN A STRUCTURE, IF A ST~UCTURE IS SUCH THAT SPACE 
CANNOT RE ALLOCATED OR REMOVEO cr.G. FIEL01 VECTOR) THEN A 
CONSTRUCT IS PERFORMED, THERE ARE TWO ADDITIONAL MODESJ RESET AND 
SEQUENCE WHICH ARE O~LY AVAILABL~ FOR LIST STRUCTURES, APPENDIX A 
CONTAINS THE ALGORITHMS FOR CONSTRUCT, ENTER ANO REMOVE OF EACH OF 
THE AV A I LA BL E S ·r RU C TUR E S • 

THERE ARE TWO COMPnSITE STRUCTURES1 PUSHDOWN•STACK AND PUSHDOWN• 
PUSHDOWN THAT ARE KNOWN TO THE HARDWARE• RUT NON•SPECIFIABLE TO THE 
SOFTWARE, THAT IS1 THERE ARE CERTAIN ~NOWN STRUCTURES THAT WILL RE 
CLASSiftED AS PUSHOn~N·STACK OR PUSHOn~N·PUSHDOWN. c1.E. NAME 
STACK, RESOURCE STACK ANO VALUE STACK> THAT WILL BE MANAGED BY THE 
HARDWARE ANO USf:O TO STRUCTURE THE CENTRi~L PROCESSOR, ALGORITHMS 
FOR CONSTRUCT, ENTE~ ANO REMOVE O~ THESE STRUCUTRES ARF ALSO 
INCLUDED IN APPENDIX A, 

AFTER THE DESCRIPTdR IS LOADED IN THE DE~CRIPTOR BUFFER• THE FIRST 
FOUR BITS Of THE OESCRtPTOR AR[ EXT~ACTED ANO EXAMINED USING THE 
.Q.t.~IMPl .. OOE•ExpLOQE MfCMAN.LSM. rHE REMAINDER OF THE 
INTERPRETER Af,RIBUTr FIELD IS EXTRACTED ANO PLACED IN THE 
APPROPRIATE rIELOS OF THE PROGRAM/DESCRIPTOR CONTROL REGISTER, 
INTERPRETER ATTRIBUTrs ARE NESTED DURING DESCRIPTOR CALLS so THAT 
THE ATTRIBUTES or THE FIRST DESCRIPTOR REFERENCED DURING THE 
EVALUATION PROCESS ARE USED, INTERPRETER ATTRIBUTES Of TYPE 
DESCRIPTOR IMPLY AN AUTOMATIC BRANCH TO THE LOCATION CALCULATED AT 
THE END Of THE DESCRIPTOR EVALUATION IN ORDER TO CONTINUE THE 
EVALUATION PROCESS. THfREFORE AT BRANCH TIME, THE INTERPRETER 
ATTRIBUTES ARE OVERWRTTTEN IN THE PDCR, 

If ACCESS FAULT PROCEDURES ARE DEFINED• THEY ARE EXTRACTED FROM THE 
DESCRIPTOR AND PLACED IN THE ATTRIAUTE COLLECTION STACK• TF NEW 
ACCESS PERMISSION f~ULT PROCEDURES ARF ENCOUNTERED DURING 
DESCRIPTOR EVALUATION, THE CONTENTS or THE ATTRIBUTE COLLECTION 
STACK ARE OVERWRITTEN WITH THE NEW PROCEDURE NAME, If A DESCRIPTOR 
WHICH WILL NOT lNVnKE AN ACCESS FAULT PROCEDURE IS ENCOUNTfREO 
DURING EVALUATION' THEN THE EXISTING FAULT PROCEDURE NAMES IN THE 
ATTRIBUTE COLLECTION STACK ARE RETAINED, THE ACCESS PERMISSION 
FAULT WILL BE JNVOKED DURING FETCH ANJ STORE OPERATIONS TO LEVFL•t 
STORAGE, IF THE INTERPRETER ATTRIRUTE TYPE OF A DESCRIPTOR IS A 
OESCRIPTOR1 THf ACC~SS PERMISSION FAULT PROCEDURES ARE INVOKED AT 
BRANCH TIME, ALSO• TH~ ATTRIBUTE COLL~CTION STACK IS CLEARED or 
THE ACCESS PERMISSlnN FAULT PROCEDURES AT BRANCH TIME, AFTER THE 
DESCRIPTOR ATTRIBUTE FIELDS HAVE BEEN EVALUATED, THE FIRST FOUR 
B I T S 0 r T HE 5, TR UC T IJ RE E X PRE SS I 0 N F I El D A RE E X TR A C TED F' R 0 M T HE 
DESCRIPTOR AND PLACro IN THE PROGRAM/DESCRIPTOR CONTROL REGISTER. 
THE FIRST THREE: BITS ARE THE AFL FIELD WHJ:CH DEFINES THE LENGTH OF 
THE STRUCTURE EXPRESSION PARAMETER FIELDS, THE FOURTH BIT IS AN 
ALLOCATE BIT, IF THIS BIT IS OFF• THE DESCRIPTOR EVALUATION STOPS 
AND AN ALLOCATE FAULT IS SET, 
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THE STRUCTURE EXPRESSION FIELDS ARE EVALUATED FOR TERMINAL 
REFERENCES, THE rIRST FOUR BITS Of EACH STRUCTURE EXPRESSION FIELD 
ARE PLACED IN THE DESCRIPTOR EXECUTION REGISTER CDER,) THE 
STRUCTURE PARAMETER f IELDSARE EXTRACTED AND PLACED IN THE 
A pp R () p R I A T E A T ·r R I Bu T r s T A c K s • I F' T Hr. s T R IU c T lJ RE E x p RE s s I 0 N T y p E I s 
A SEGMENT NUMBER• THE PROPER ENTRY IN THE ATTRIBUTE COLLECTION 
s T A c ~' I s E x A M '[ N r D T n s E E I f I T I s E M p T y 0 R F' u L L • I F I T I s E Mp T y , 
THE NEXT EIGHT~arr FTELD CONTAINING T~E NUMBER ITSELF IS EXTRACTED 
FROM THE STRUCTURE EXPRESSION AND PLACED IN THE ATTRIBUTE 
COLLECTION STACK. TF THE ENTRY IS FULL• THE SEGMENT NUMBER IS 
IGNORED, IF THE STRUCTURE EXPRESSIO~ TYPE TS CALL• THE NEXT FOUR 
BITS DEF'INE THE NAME TYPE ANO AR[ EXTRACTED FROM THE STRUCTURE 
EXPRESSION, THE RE~AINDER or THE NA~E TS EVALUATED. THE POCR OF 
THE CURRENT OESCRIPTnR IS NESTED IN TrlE PROGRAM/DESCRIPTOR CONTROL 
STACK ANO THE REFERENCE or THE NEW DESCRIPTOR IS PLACED IN THE PDCR. 
THE DESCRIPTOR EVALUATION PROCESS IS THEN REPEATED. THE REMAINDER 
OF l"HE STRUCTURE EXPRESSION TYPES ARE EVALUATED AS DESCRIBED TN 
APPENDIX A. 

UPON REACHING "EIN"' THE PDCS IS P~PPED AND THE CONTENTS OF THE 
PDCR ARE EXAMINED. TF THE DESCRIPTOR IN THE PDCR INDICATES THAT A 
DESCRIPTOR IS B(ING EVALUATED, THEN THAT DESCRIPTOR IS EETCHEO EROM 
LEVEL•1 AND THE EVALUATION OF THAT DESCRIPTOR RESUMES AT THE 
LOCATION SPECirirD RY THE PDCR, OTHERWISE• THE CONTENTS or THE 
ATTRIBUTE COLL[CTION STACKS• THE ATTRTBUTE STACKS1 ANO THE 
INTERPRETER ATTRIBUTrs ARE LINKED TOGFTHER TO FOHM A TERMINAL 
REFERENCE JN VHr NAME STACK TO THE ORJECT REING REF'ERENCEO. THE 
NEXT PROGRAM OPERATOR IS THEN EXECUTED, 

3,3,2,4 KERNEL HARDWARE, 

THE KERNEL HARDWARE PERFORMS THE DESCRIPTOR EVALUATION FUNCTIONS, 
THE KERNEL HARDWARE IS ILLUSTRATED IN FIGURE 10, THE KERNEL 
HA 1~1 ARE c 0NS1 S T S () F' T HE __ f I VE A TT R I RUT E ST AC K S , THE DES C R I P T o"R 
"!!J~.L.tff5t•EXPLODE MECHANISM• TH( PROGRAM/OES<;..BIPTOR CONTROL REGISTER, 
T~DESCBiplnR EXECIJTION REGISTER ANO C~NTROLS, TRE KERNEL 
RECEIVES DATA FROM THE STRUCTURE DESCRIPTOR BUFFERS, VALUE STACK 
BUFFERS# PROGRAM BARREL ANO THE ARITHMETIC UNIT, THE KERNEL SENDS 
DATA TO THE STRUCTuRr AND DESCRIPTOR auF'F'ERS ANO TO THE ARITHMETIC 
UNIT, 
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3,3,2,4,t ATTRIBUTE STACKS, 

THE ATTRIBUTE STACKS ARE USED TO COLLECT ACCESS PERMISSION 
ATTRIRUTES, SEGMrNT NUMRERS1 FORMAT S~LECTORS1 AND TO PROVIDE 
WORKING STORAGE TO HnLD THE STRUCTuRr EXPRESSION PARAMETERS DURING 
STRUCTURE EXF'RESSION EVALUATION, THE Al'TtHBUTE STACKS ARE DIVIDED 
INTO AN ATTRIBUTE COLLECTION STACK AND FOUR ATTRIBUTE ARITHMETIC 
STACKS, 

·rHE ATTRIBUTE COL.LECTION STACK CSEE FIGURE 11) CONSISTS Of F'OtJR 
WOROS1 EACH OF' ~HICH TS 16 BITS WIDE. THE FIRST WORD CONTAINS 
ACCESS PERMISSION BTTS1 SEGMENT NUMRER AND FORMAT S~LECTOR EMPTY/ 
FULL BITS, oErAuLT roRMAT SELECTOR A~n NAME TYPE FIELD, AND STACK 
PJUMBER F"TELD nr Htr READ FAULT PRnCEOURE NAME. THE SECOND WORD 
CONTAINS THE LEXIC LEVEL ANO DISPLACE~ENT FIELDS OF THE READ FAULT 
PROCEDURE NAME, TH~ THIRD WORD CONTAINS DEFAULT SEGMENT NUMRER1 
NAME TYPE FIELD AND STACK NUMRER F'IELD OF THE WRITE FAULT PROCEDURE 
NAME. THE LAST wnRD TN THE ATTRIRUTE COLLECTION STACK CONTAINS THE 
LEXIC LEVEL AND DISPLACEMENT FTELDS nr THE WRITE FAULT PROCEDURE 
~'AME, 

r 
4 

WRITE LEXIC LEVEL a DISPLACEMENT 

I WRITE WRITE STACK 
_ NAME TYPE NUMBER 

SEGMENT NUMBER 

! 
READ LEXIC LEVEL a DISPLACEMENT 

~B .__~F--~F_._~F-O_R_M_A_T~------R-E_A_ID·~-----R-E_A_o_s __ T_A_c_K_ ili_ SELECTOR NAME TYPE NUMBER 

FIGU~E tl, ATTRIBUTE COLLECTION STACK 

THE OTHER FOUR STACKS ARE USED F'OR STRUCTURE EXPRESSION PARAMETt.R 
MANl[PULATION, EACH STACK CONSI~TS nF FOUR WORDS, EACH THIRTY TWO 
BITS LUNG, THESE STACKS TNTERFACE WITH THE ARITHMETIC UNIT FOR ALL 
CALCULATtnNs. THEY ALSn UTILIZE A~D ~ODIFY THE STRUCTURE 
EXPHESSJONS IN THE STRUCTURE AND OESCRIPTOR BUF"FERS, AND THfY 
RECEIVE PARAMETERS F'HOM THE VALUE STAC~ AND PROGRA~ BARREL. THE 
STACKS MAY AE MANI?ULATEO INDTVIDUALLY, TN GENERAL, TWO OF THE 
STACKS HOLD CONTAINF.:R INF'ORMATTON CST,~RTING ADDRESS AND LENGTH) 
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WHILE THE REMAINING TWO STACKS HOLD ELEMENT INFORMATION CSTARTING 
ADDRESS AND LENGTH), nuRING EVALUATION THE STACKS WILL HOLD 
INTERMEDIATE VALUES, SUCH AS CONTAINERS FOR LENGTH INFORMATION IN 
SELF IDENTIFYING STRUCTURES, AT THE ENO or EVERY STRUCTURE TYPE 
EVALUATION, THE ELEMENT STACKS WILL BE EMPTY WHILE THE CONTAINER 
STACKS WILL HAVE A PARTIAL REFERENCE TO THE OBJECT OF THE 
DESCRIPTOR, THE PARTIAL REFERENCE IS A CONTAINER ADDRESS AND 
LENGTH CORRESPONDING TO THE POINT UP Tn WHICH THE DESCRIPTOR HAS 
BEEN EVALUATED, 

3,3,2,4,2 DESCRIPTOR EXECUTION REGISTER 

THE DESCRIPTOR EXECIJTION REGISTER conn RETAINS THE CURRENT 
OESCFUPTOR STRUCTURE EXPRESSION TYPE FIELID IN ORDER THAT IT MAy BE 
USED WITH INFIJRMATinN F'ROM THE UHERPIRETER CONTROL SECTION IN 
DETERMINING THE ALGORITHM THAT IS TO 8E lJSED BY THE DESCRIPTOR 
CONTROL SECTION IN THE CURRENT STRUCTURE EXPRESSION, THE 
DESCFlIPTOR EXECIJTTON q[GISTER IS F'OUR t3ITS IN LENGTH, 

3,3,2,4,3 DESCRIPTOR IMPLODE•EXPLOOE MECHANISM 

THE DESCRIPTOR IMPLnOE•EXPLODE MECHA~ts~ SERVES TWO FUNCTIONS• IT 
IS USED TO UNPACK FTELDS IN DESCRIPTORS AND PRESENT EACH FIELD TO 
ITS APPROPRIAT[ DES'TTNATION, IT IS AL.SO USEO TO UPDATE ANO REPACK 
FIELDS FROM VARIOUS SOURCES TO FORM ANO U~DATf DESCRIPTORS, 

J,3.2,4.4 PROGRAM/DESCRIPTOR CONTROL REGISTER 

THE PHOGRAM/DESCRIPT~R CONTROL REGISTER IS DISCUSSED IN PARAGRAPH 
3,3,3,4 PROGRAM/OESCfHPTOR CONTROL STRUCTUHE, 

3,3,2,4,5 STRUCTURE AND DESCRIPTOR BUFFER 

THE STRUCTURE AND nESCRIPTOR RUFFER AND ASSOCIATIVE MEMORY CSEE 
FIGURE 12)1 WHILE NOT PART or THE KERNEL HARDWARE1 PROVIDE THE 
KERNEL WITH THE DESCRIPTORS THAT ARE TO BE EVALUATED. THE BUFFER 
IS A 32 WORD BY 128•BIT LOCAL MEMORY, THE BUFFER IS DIVIDED INTO 
FIVE AREASJ COROUTINE CONTROL FIELD BUFFER1 NAME STACK BUFFERS, 
DESCRIPTOR BUFFERS, RESOURCE STACK BUFFERS, AND DISPLAY BUFFERS, 
THE DESCRIPTOR RESOURCE STACK ANO DISPLAY BUFFERS HAVE AN 
ASSOCIATIVE MEMORY IN ORDER TO QUICKLY REfERrNCE CAPTURED ENTRIES, 
THE COROUTINE CONTRnL FIELD ENTRIES AND NAME STACK ENTRIES HAVE 
THEIR LEVEL•t ADDRESSES STORED IN THE ASSOCIATIVE MEMORY FOR QUICK 
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UPDATE. A DETAILED DESCRIPTION or THE DIFFERENT STRUCTURES ANU HOW 
THEY ARE USED TS GIVEN IN PARAGRAPH 3,3,3 STRUCTURE BUFFERING 
SECTION, 
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J,J,,3 STRUCTURE BUF'fERING SECTION 

----- ------Q-- --------· -·-----
STRUCTURES THAT DrFINr THE PROCESSOR ARE AS f0LLOWSI 

A, RESOURCE CONTROL STRUCTURE 

B, PROCEDURE CONTROL STRUCTURE 

C, COROUTINE CONTROL STRUCTURE 

O, PROGRAM CONTROL STRUCTURE 

PAGE 32 

THE CPM HAS LOCAL BUFrERING fOR THESE STRUCTURES IN ORDER TO REDUCE 
MEMORY ACCESSE~ ANO ENHANCE OPERATING SPEEDS, THE MECHANISMS ANO 
INTERACTIONS or THESE STRUCTURES ARE DISCUSSED IN THE GENERAL 
SPECiflCATION FOR THE 88500 SYSTEM CCP 17,0•2045), 

3,J,3,1 RESOURCE CONTROL STRUCTURE 

THE RESOURCE CONTROL STRUCTURE DEFINES THE RESOURCES ALLOTTED TO A 
SP E C I f I C PR 0 CE S 5, , Hff SE RE S 0 UR CE 5 I NC L IJ 0 E THE f 0 LL 0 W I NG I 

'~. SEGMENT CONTAINERS IN LEVEL•l 

B, SEGMENT COINTAINF:RS IN LEVEL•2 

c, DEVICES IN LEVE:L•3 

(). PROCESSOR TtME 

E, FAULT MASKS 

~i. PROCESS ENVIRON~ENT DESCHIPTION 

ALL THE RESOURCES FOR A GIVEN PROCESS ARE OEfINED IN A SLICE Of THE 
RESOURCE STACK, A SLICE IS TREATED AS A VECTOR, THE INDIVIDUAL 
RESOURCE ENTRIES IN A SLICE ARE AccrssEO BY USING THE SEGMENT 
NUMRER FIELD IN THE DESCRIPTOR STRUCTURE•EWPRESSION AS AN INDEX. 
TH[ LEVf.L•t RESOURCE STACI( MAP IS ILLUSTRATED IN fIGURE 13, 

INOIVIOUAL RESOURCE rNTRIES ARE USED Ta SET PROCESS•ENVIRONMENT AT 
PROCESS CALL, STORE PROCESS ENVIRONMENT AT PROCESS EXIT, PROVIDE 
STORAGE LEVEL CONTROL, AND TO SUPPLY ABSOLUTE CONTAINERS DURING 
FINAL COMBINE, THE ABSOLUTE CONTAINERS ARE NEEDED IN ORDER TO 
CALCULATE ABSOLUTE AnDRESSES, THE FORMAT OF EACH TYPE or RESOURCE 
STACK ENTRY IS ILLUSTRATED IN FIGURE 14, 

THE LEVEL•1 RESOURCE STACK SLICE Of AN ACTIVE PROCESS MAPS INTO THE 
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PROCESSOR AS ILLUSTRATED IN FIGURE 15 AND AS DESCRIBED BELOW1 

THE FIRST ENTRY, WHICH CONTAINS THE PROCESS ENVIRONMENT 
DESCRIPTOR, IS PLACED IN THE FIRST ENTRY OF THE RESOURCE STACK 
BUFrER CRSB>1 HARDWARE STATE INFORMATION ANO THE CONDITIONAL 
HALT REGISTER, WHTCH ARE PART OF THE PRnCESS ENVIRONMENT1 ARE 
ESTABLISHED IN THE PROCESSOR, 

THE NEXT THREf ENTRIES, WHICH C~NTAIN PROCESSOR STATE 
INFORMATION, ARE PLACFO INTO THE APPROPRIATE REGISTERS IN THE 
INTERRUPT SECTION, 

THE REMAINING ENTRIES, WHICH ARE LEVEL•l CONTAINERS, LEVEL•2 
CONTAINERS1 ANO LEVEL•3 DEVICE NUMBERS, ARE CAPTURED UPON ACCESS 
IN THE RSBe THE RSB TS A LOCAL MEMORY WITH EIGHT ENTRIES1 EACH 
0 F' W H I C H I S 1 ~ 4 8 I T S W I DE • f 0 R E A C H EN T R Y J N THE R SB 1 T HE RE I S A 
CORRESPONDING ENTRY IN THE ASSOCIATIVE MEMORY or THE Rse. RSB 
AND THE PROCESS STATE: IS SET, THE REMAINING ENTRIES IN THE RSB 
AT PROCESS 1CALL TIME• THE rIRST ENTRY IS LOADED INTO THE ARE 
MARKED EMPTY. UPON EACH MEMORY ACCESS• THE SEGMENT NUMBER or THE 
TERMINAL REFERENCE IS CHECKED AGAI~ST THE ASSOCIATIVE MEMORY TO 
SEE WHETHER THE RfSOURCE STACK ENT~Y• WHICH IS SPECIFIED BY THE 
SEGMENT NUMBER• 15 CAPTURED IN THE LOCAL BUFFER, IF IT IS1 TH£ 
PROPER LOCATION WTTHIN THE LnCAL dUFFER TS ACCESSED, IF IT JS 
NOT, THE RESOURCE 5TACK ENTRY IS FETCHED FROM LEVEL•t AND PLACED 
INTO THE FIRST E~PTY LOCATION IN THE ~se. THE PROPER ENTRY TS 
THEN PLACED IN T~E ASSOCIATIVE ~EMnRv or THE RSBt If ALL 
LOCATIONS IN THE RSB ARE FULL• THr~ THE OLDEST ENTRY CEXCLUOING 
PROCESS ENVIRONMENT INFORMATION) I~ THE RSB IS OVERWRITTEN WITH 
THE RESOURCE STACK ENTRY ANO THE PROPER ASSOCIATIVE MEMORY 
LOCATION IS UPDATro. SEGMENT NUMBER REFERENCES TO SEGMENT 
NUMBERS 0 THRU 3 ARE ILLEGAL AND WILL RESULT IN A F'AULT, 
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LEVEL-I STORAGE CONTAllNER 

0 0 0 0 0.. 3 3 4 5 6. .6 0 I 2 3 4 I 2 ._ ___ , _______ _. 9 0 3 

I~ I R I w I ADDRESS START LOCATION LEf\IGTH FIELD UNUSED . ...:.J _ _ _ OF LEVEL-I CONTAINER OF LEVEL-I CONTAINER 

LEVEL-2 STORAGE CONTAINER 

0 0 0 00 0 0 00 34 6 0 I 2 3 4 !:;, 6 7 8 --------------·~ 9 0 ... .__ __________ ___.. 3 

[~o IR I w I TYPsETOoRFEu~ ADDRESS START LOCATION LENGTH FIELD .J _ _ _ OF LEVEL-2 CONTAINER OF LEVEL-2 CONTAINER 

LEVEL·-3 STORAGE CONTAINER 
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3,3,3,2 PROCEDURE CONTROL STRUCTURE 

THE PROCEDURE CONTROL STRUCTURE SHALL PROVIDE THE MECHANISMS FOR 
ADDRESS CALCUL~TIONS THAT ARE REQUIRED 8Y HIGHER•LEVEL LANGUAGES. 
METHODS Of PROCESSING PARAMETERS TO PROCEDURES ANO FUNCTIONS, SPACE 
ALLOCATIONS fOR LOCAL VARIABLES USED tN PROCEDURES. AND ruNCTIONS 
ANO l~LOCKS WILL BE AVAILABLE USING THE PROCEDURE CONTROL STRUCTURE, 
MEANS or ADDRESSING THESE PARAMETERS AND LOCAL VARIABLES WILL BE 
MECHANIZED, 

THE PROCEDURE CONTROL STRUCTURE CSEE FIGURE 16) SHALL CONSIST Of 
THREE INTERRELATFO ~TACKSI NAME STACK• Of SPLAY STACK AND VALUE 
STACK. THE INTFRRELATinN or THESE STACKS IS EVIDENT AT PROCEDURE 
CALL ANO RETURN wHrN ADDRESSING ENVIRONMENT OF THE INVOKED 
PROCEDURE MUST BE ESTABLISHED, 
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THE NAME STACK CONTAINS DESCRIPTIONS or PARAMETERS AND LOCALS 
REQUIRED AT VARIOUS PROCEDURE· ruNCTION AND BLOCK LEVELS. SLICES 
ARE RUILT IN THE NAME STACK SO THAT PARAMETERS AND LOCALS MAY Bf 
ADDRESSED BY NAME. tACH SLICE CONTAINS nESCRIPTIONS or PARAMETERS 
FOR A GIVEN PRECEDTNG FUNCTION OR DESCRIPTIONS or LOCALS FOR A 
GIVEN BLOCK, EACH SLICE IS DEFINED AS A LEXIC LEVEL. A 
DESCRIPTION OF rACH SLICE IS CONTAINED TN THE DISPLAY, A TYPICAL 
NAME CONSISTS OF A LEXIC LEV[L AND OISPLACEMENTJ THAT IS1 AN INDEX 
INTO THE DISPLAY WTLL LOCATE THE P~OPEH NAME STACK SLICE ANO AN 
INDEX INTO THE NAME ~TACK SLICE WILL LOCATE THE PROPER DESCRIPTinN 
IN THE NAME STACK, SLICES CAN RE CREATED AND DESTROYED BY 
PROCEDURE OPERATORS OR BY PHOCfOURE CALL ANO RETUR~. ENTRTE~ IN 
THl NAME STACK AREA BETWEEN THE TOP or THE STACK ANU THE TOPMOST 
SLICE ARE usro rOR EXPRfSSinN EVALUATION. THESE ENTRIES ARE nNLY 
ADDf~ESSAALE ON A LAST•IN•FIRST•OlJT BASES. THE TOP FOUR ENTRilS YN 
THE EXPRESSION EVALUATlnN AHEA MAY ~E RUFfFRED IN A LOCAL MEMORY 
FOR FAST ACCESS Tn LEVEL•1 srnRAGE. THE LOCAL MEMORY IS 4 WORDS RY 
128 BITS, THE AMnUNT BUFFERED IS DYNAMICALLY CONTROLLED ON A USAGE 
BASIS. THE SIZE or THIS MEMORY RESTRTCTS THE WIDTH OF THE NAME 
STACK TO 128 RITS, 

T HE D I S PL A y 1C 0 N T A I N S DE S C R I P T I 0 N S 0 F N A M f S T A C K S L I C E S • T HE S E 
DESCRIPTIONS ARE ENTEREO INTO THE DYSPL~Y BY PROCEDURE CALL OR RY 
THE SLICE OPERATOR. THESE DE~CRIPTTONS ARE REMOVED FROM THE 
DISPLAY BY PROCEDURE RETURN OR BY THE 0NSLICE OPERATOR. EACH ENTRY 
IN THE DISPLAY THAT I~ ACClSSED WILL RE CHECKED TO SEE IF IT TS 
CAPTURED IN THE LOCAL ASSOCIATIVE MEMORY OF THE DISPLAY, If IT JS 
NOT CAPTURED, THrN THIS ENTRY IS fETC~ED FROM LEVEL•t AND REPLACES 
T HE 0 L DE s T E N ·r R y I N T HE l 0 c A L ME ~ 0 R y • T HE L n c A L ME M 0 R y I s 8 w 0 RD s 
BY 64 ~ITS, A DISPLAY ENTRY JS ILLUSTRATED IN FIGURE 17, 

~ SEG 
WMBER 

NUMBER FIELD I AC I LC 

4 ·~ 0 + 4 + 24 • + 24 

64 BITS · 

FilGURl 17, DISPLAY ENTRY REPRESENTATION 
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SINCE THE NAME STACK WIOTH IS FIXED IN SIZE• THE VECTOR STRUCTURf 
Of THE DISPLAY IS IMPLIED. THE S•EXPRESSTON PARA~lTERS or TYPE 
"FIELD" DEFINES THE C"NTAINER Of THE SLtC(, 

THE SLICES IN THE NAMf STACK ARE SEPARATEn BY DISPLAY CONTROL WORDS 
c:oc~o. THE ocw IS ILLUSTRATED IN FIGlJ~F: ,8, THE DCW CONSISTS OF A 
28•BIT LfNGTH f JELD WHYCH CONTAINS THE LENGTH Of THE SLICE BELOW 
THE OCW• AN 8•BIT LEXIC LEVEL FIELD WHICH CONTAINS THE LEXIC LEVF:L 
OF THE SLICE BELOW THE OCW1 AND A ~4·BIT DISPLAY FIELD WHICH 
CONTAINS A OESCRIPTTON nr THE SLICE ~HICH INVOKED THE SLICE ~[LOW 
THE ocw. THE news ARE CREATED DURING THE SLICE OPERATOR ANO THE 
EXECUTE npERATOR. nuRING SLICE, THE CONTENTS OF THE TOP or THE 
DISPLAY ARE PLACED IN THE DISPLAY FtrLD OF THE DCW, THE SLICE 
DESCRtPTOON IS CAEATlD ANO ENTERED INTO THE DISPLAY, THE LEXIC 
LEVEL OF THE SLICE IS PLACED IN THF LEXIC LEVEL OF THE Dew. THf 
LENGTH or THE SLl~E I~ PLACED IN THE LENGTH FIELD OF THE ocw. 

~NG TH s Ee T' o N I LE x I c I u Nus E o ----r-______ 0_1 s_P_L_A_v_c __ o N_T_E_N_T_s ___ ---'I L . LEVEL. ___l_ AT LEXIC LEVEL-I . 

l--28 ----·.-. 8 -·-4·--·.--- 28 •• 64 ______ _.,..: 

l.- 128 Bl TS ~ 

FIGURE 18, DISPLAY CONTROL WLlRD REPRESENTATION 

DURING EXECUTE• THE LEXIC LINK FIELD OF THE PROGRAM/OESCRIPTnR 
CONTROL REGISTER rs usro AS AN IN0EX INTO THE NA~[ STACK (BASE 
RELATIVE> TO FIND THE DCW OF THE SLTCr IN WHICH THE PROGRAM ~AS 
DECLARED, THIS DCW IS ~ROUGHT TO THE T~P or THE NAME STACK. ITS 
LEXIC LEVEL FIELD TS INC~EASED BY O~E TO GIVE THE LEXIC LEVEL OF 
T~E ENTERED PROCEOURE, THIS DISPLAY FIEL~ JS SAVED1 AND THE LENGTH 
AND DISPLAY FIELDS ARE UPDATED AS I~ THE SLICE OPERATOR. THE 
DISPLAY IS UPDATED BY COMPAt·nNG THE SAVED OISPLAY FIELD WITH THE 
LL•1'. ENTRY IN 'fHE DISPLAY, IF" THFY ARE THE SAME THE DISPLAY UPDATf 
IS FINISHED. Ir Nnr, THE CONTENTS ~F" THE SAVED DISPLAY FIFLD TS 
USEr> TO CALCULATE THE LOCATION Of" TriE OCW nF THE INVOKING SLtCE, 
THE COMPARISON JS RrPEATED WITH EACH DCW UNTIL THE DISPLAY tJPDATE 
IS F"INISHEO, 

OOHS> ARE REMOVED UPON UNSLICE AN1J Pl~OCEDUHE RETURN. UNSLICE 
DOES NOT REQUIRE A DISPLAY UPDATE BUT Pl~OCEOURE RETURN DOES, THE 
DCW OF THE UNCnVERro SLICE CONTAINS THE LEXIC LEVEL AT WHICH THE 
UPDATf STARTS, THE UPDATE PROCEDURE TS A~ STATED ABOVE, 

The inforrnation contair,ed in this doc1uner.t is the property of the Burnrnghs Corporation and should 
not he to othec than those to whom it i;-; dLr-.,ctwl, or published, without written authorization of the 
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THE VALUE STACK STnRES ARITHMETIC OPERANDS THAT ARE ABOUT TO BE 
USED OR THAT ARE THE RESULT OF A COMPUTATinN, EACH ENTRY IN THE 
VALUE STACK 15 REFERENCED BY A DATA DESCRIPTOR IN THE NAME STACKe 
VALUES MAY BE EXPLICITLY NAMED, THE NAME REFERENCES A DESCRIPTOR 
IN THE NAME STACK, IN TURN, THIS DESCRIPTOR DEFINES THE DESIRED 
ENTRY IN THE VALUE ST~CK1 ARITHMETIC OPERATORS WHICH REQUIRE 
VALUES' CAUSE THE TOP OF THE NAME STAC~ TO RE EXAMINED TO SEE IF IT 
REFERENCES A VALUE1 PRnGRAM OPERATORS• WHICH AFFECT THE CONTENTS 
Of THE NAME STACK1 WILL ALSO AFFECT THE cnNTENTS OF THE VALUE STACK 
IF THE NAME STACK ENTRIES REFERENCE THE VALUE STACK, 

THE VALUE STACK HAS SLICES THAT ARE CREATED AND DESTROYED 
CONCURRENTLY WITH NAME STACK SLICES, THESE SLICES CONTAIN 
OPIERANOS1 CONSl'ANTS ANO PARTIAL RESULTS OF' PROGRAM EXECUTION AT 
VARIOUS LEXIC•LEVELS. 

ANY OR ALL or THE TOP fOUR ENTRIES IN THE VALUE STACK MAY BE 
CAPTURED IN THE VALUE STACK BUFFERS OF' THE ARITHMETIC UNIT. THE 
BUFFERS ARE A LOCAL MEMORY OF 4 WORDS BV 256 BITS, THE WORD SIZE 
OF 256 RITS LIMITS THE SIZE OF' A SINGLE OPERAND FOR AN ARITHMETIC 
OPERATION TO 256 BITS, THE VALUE STACK RUFfERS LINK AUTOMATICALLY 
TO THE VALUE STACK IN LEVFL•t STORAGE, 

3,3,3,3 COROUTINE CONTROL STRUCTURE 

THE COROUTINE CONTROL STRUCTURE SHALL CONTROL ALL ROUTINES THAT CAN 
EXIST CONCURRENTLY RUT ~UST BE RUN CONS~CUTYVELY, EACH COROUTINE 
IS DEFINED BY A PROCEDURE CONTROL STRUCTURE ANO A PROGRAM CONTROL 
STRUCTURE WHICH ARE NAMED IN THE NAME STACK or THE PARENT STRUCTURE 
DESCRIPTORS ARE IN CONSECUTIVE LOCATIONS IN THE NAME STACKS. 
STRUCTURE. THE PROCEDURE CONTROL STRUCTURE ANO PROGRAM CONTROL 
THIS 1~ROUP Of CONSECUTIVE LOCATIONS IS CALLED THE COROUTINE CONTROL 
F'IELD (CCf), THE CCF rnR THE ROUTINE CURRENTLY BEING EXECUTED IS 
CONTAINED IN THE DESCRIPTOR BUfFER CA LOCAL MEMORY), 

THE COROUTINE CONTROL STRUCTURE CSEE FIGURE 19) SHALL HAVE A 
COROUTINE OISPLlY DESCRIPTION WHICH SHALL RESIDE IN A FIXED 
LOCATION or THE PROCESS TNVIRONMENT VECTOR. THE COROUTINE DISPLAY 
DESCRIPTION DEFINES THE COROUTINE DISPLAY CCD>1 WHICH IS A STACK 
VECTOR, THE TOP ENTRY IN TH~ CD DEFINES AN ACTIVE COROUTINE. THE 
TOP ENTRY SHALL CONTAIN A DESCRIPTION or THE PARENTS DISPLAY ANO A 
NAME c1.E 1 LE:(JC LEVEL AND DISPLACEMENT> WHICH, WHEN APPLIED TO 
THE PARENTS DISPLAY, rINDS THE CCF Of THE ACTIVE COROUTINE, THE 
REMAINING ENTRIE~ I~ THE CO DEFINE THE ANCESTRY CJ,E, SON PARENT 
L.INKSJ1 OF' ACTIVE COROUTINES, 

The proprietary information contained in this document is the property of the Burroughs Corporation and should 
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A COROUTINE CAN BE INVOKED BY THE COROUTINE CALL OPERATOR. THE 
COROUTINE CALL nPERATOR HAS THE NAME or THE CCF OF THE COROUTINE 
THAT IS TO BE INVOKED, THIS NAME REPLACES THE EXISTING NAME IN THE 
TOP ENTRY OF THE co. THE HARDWARE RESTORrs THE CCF OF' THE EXISTING 
COROUTINE IN THE NAME STACK OF THE PARENT, THE NEW ccr IS NOW 
C'~PTURED IN THE DESC:RTPTOAI BUF"F"ER STRuCTtJRE, 

THE COROUTINE ACTIVATE OPERATOR ESTABLISHES A NEW FAMILY OF 
COROUTINES BY PLACING A NEW ENTRY ON TOP OF THE CO, THE COROUTINE 
END OPERATOR REMOVE~ THE CURRENT FAMILY OF' COROUTINES BY REMOVING 
THE TOP ENTRY IN THE CO, 

THE COROUTINE CONTRnL FIELD BUFFER CSEE FIGURE 20> CONSIST OF A 
LOCAL MEMORY OF 12 WORDS BY 128 BITS ANO AN ASSOCIATIVE MEMORY Of 
12 WORDS BY 40 BITS, 

THE FUNCTION OF' THE COROUTINE CONTROIL FIF"LO BUF'F'ER IS TO CONTAIN• 
THE ccr OF THE CURHENT COROUTINE, ANO THE DESCRIPTIONS or THE 
RESOURCE STACK AND THE COROUTINE DISPLAY, THE DESCRIPTIONS ARE 
STRUCTURE INrORMATION THAT IS REfERE~cEn BY THE PROGRAM OPERATOR, 
THAT IS1 THE STRUCTURES THAT ARE USED av THE PROGRAM OPERATORS. 

THE ASSOClATIV'E MEMORY CONTAINS THE LEVEL•! ADDRESS OF EACH 
DESCRIPTOR CONTAINED IN THE BUFFER IN OROER THAT EACH UPDATEED 
0 Es c fH p T 0 R c A N I~ E RE s T 0 RE n Q u I c KL y T 0 LE v r 1L • 1 s T 0 RA GE • 

THE ccr IS STORED IN THE DESIGNATED ENVIRONMENT AT PROCESS RETURN 
ANO RESTORED F'RIJM THic; AREA AT PROCESS CALIL.e 
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3,3,3,4 PROGRAM/nESCRIPTOR CONTROL STRUCTURE 

THE P:..~ 9 GR A M I 0 '~ s c R I p T 0 R c 0 N T R 0 L s T Ru c T u ~ E c. s EE r I Gu RE 2 1 c 0 N s I s T s 0, 
A ~,f!IT PRIJGRAM/DE~CRIPTQR CONTROL ~EGTSTER CPDCR> ANO AN 8 WORD 
BY ~ RIT PROGRAM/~ESCRIPTOH CONTRnL STACK CPOCS) WITH A LJNK TO 
LEVEL•1, THE: STRUCTURE RETAINS BOTH PROGRAM EXECUTION ANO 
DESCRIPTOR EVALUATION HISTORY. ENTRY INT~ A SUBROUTINE, PROCEDURE' 
FUNCTION. OR LOOP C4USES THE PROGRAM rxrcuTJON INFORMATION JN THE 
PDCR TO BE PUSHro INTO PDCS. THE ENTRY IS THEN RECORDED IN PDCR. 
A PROGRAM BRANCH HEPLACES THE PRESENT tNrORMATION IN THE PDCR WITH 
A DESCRIPTION or TME RRANCH, DURING DE~CRIPTOR EVALUATION, A 
STRUCTURE EXPRESSION or TYPE "CALL" CAllSES THE PDCR TO BE PUSH[D 
INTO PDCS, THE CALLED DESCRIPTION I~ PLACED IN POCR, SINCE 
DESCRIPTOR EVALUATION NEVER CHANGfS PROGRAM HTSTQRy, THE DESCRIPTOR 
EVALUATION Hf STORY WILL ALWAYS RE ON TOP OF THE PROGRAM EXECUTION 
!HISTORY TN THE: PDCS. 

[ PROGRAM/DESCRIPTOR ~ 
CONTROL REGISTER (PDCR) 

(96 BITS) 

~~ 

~[ 

PROGRAM I DESCRIPTOR 

CONTROL STACK ( PDCS) 

8 WORDS BY 96 BITS 

~· 

~, 

LEVEL-I 

FIGURE 21. PHOGRAM/DESCRIPTOH cnNTRnL STRUCTURE 
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THE POCR REPRESENTATION CSEE FIGURE 22) IS AS FOLLOWS, THE FIRST 
BIT Of THE PDCR OEFtNES THE OBJfCT THAT IS REFERENCED BY THf PDCR 
AS EITHER A PROGRAM OR DESCRIPTOR, IF THE M + E OBJECT IS A 
DESCRIPTOR, TH( NEXT THREE BITS CONTAIN THE AFL FIELD Of THE 
OESCRIPTOR,If THF QqJECT IS PROGRA~ THESE THREE BITS ARE UNUSED, 
THE NEXT 22 BITS ARE THE INTERPRETER ATTRIBUTES OF THE OBJECT, 
FOLLOWING THE INTERPRETER ATTRIBUTES IS AN 8•RIT SEGMENT NUMBER AND 
A 48•BIT DESCRIPTION OF THE CONTAINER OF THE OBJECT, THE LAST 24• 
BITS OF THE PDCR IDENTIFY THE ADDRESS FIELD WHICH POINTS TO THE 
NEXT PROGRAM OPERATnR TO BE EXECUTED OR DESCRIPTOR ELEMENT TO BE 
EVALUATED. 

The proprietary information contained in this clocumpnt is the propert,v of the Burroughs Corporation and should 
not be released to other than those to whom it is directed, or published, without written authorization of the 
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3.3,3.5 DESCRIPTOR surrERS 

THE DESCRIPTOR BUFFER CONSISTS OF' A LOCAL MEMORY OF 8 WORDS BY 128 
BITS AND AN ASSOCIATIVE MEMORY OF 8 wnRDS BY 40 BITS, THE FUNCTION 
or THE DESCRIPTOR RUtFER IS TO PROVIDE ASSOCIATIVE STORAGE FOR 
DESCRIPTORS THAT ARr BEING CURRENTLY EVALUATED AND THAT ARE OF'TEN 
ACCESSED, THE ASSOCIATIVE MEMORY CONTATNS THE SEGMENT NUMBER AND 
CONTAINER LOCATION• AND LENGTH FIELDS THAT RESULT FROM THE 
EVALUATION or A DE~CRIPTORS NAME. ~HEN THE NAME or A DESCRIPTOR 
HAS BEEN REDUCED TO A TERMINAL REF'ERENCE1 THIS REFERENCE IS CHECKED 
AGAINST THE ASSOCIATIVE MEMORY TO SEE IF' THE DESCRIPTOR IS CAPTURED 
INI 'rHE DESCRIPTOR BllFF'ER. If S01 THE~ THE CONTENTS Of" THE PROPER 
ENTRY IN THE D[SCRIPTOR BUFFER ARE USED. IF THE DESCRIPTOR IS NOT 
CONTAINED IN THE DESCHIPTOR AUF'f"ER1 T~EN THE DESCRIPTOR IS BROUGHT 
INTO THE F'IRST EMPTY LOCATION or T~E DESCRIPTOR BUFFER. IF ALL 
ENTRIES ARE FULL• THE OLDEST ENTRY IN THE DESCRIPTOR BUFF'ER rs 
OVERWRITTEN, If A DESCRIPTOR TS TOU LARGE TO TO BE CONTAINED IN 
ONE ENTRY OF THr DESCRIPTOR BUFrER1 AS ~ANY ENTRIES AS NEEDED ARE 
USED TO HOLD THE· DESCRIPTOR, EAC~ ADDRESS IN THE ASSOCIATIVE 
MEMORY CONTAINS THE ADDRESS OF' ITS CORRESPONDING ENTRY IN THE 
BUFFER, EVALUATED DESCRIPTORS THAT HAVE BEEN UPDATED ARE RESTORED 
TO LEVEL•1 STORAGE, 

3,:J,4 INTERRUPT SECTION ...... ------,·-- ···--·-
THE INTERPRETER INT~RRUPT SECTION (SEE FIGURE 23> SHALL RECEIVE 
EXTERNALLY GENERATED INTERRUPTS AND E~TERNALLY OR INTERNALLY 
GE~ERATED FAULTS ANO SHALL EXAMINE THE FAULTS IN ACCORDANCE WITH A 
PROGRAMMAALE SET Of MASKS. THE PROG~AM SECTION SHALL BE NOTIFIED 
OF INTERRUPTS ANO UMMASKED FAULTS IN O~DER TO ACCOMPLISH CHANGES IN 
THE PROGRAM BEING rxECUTED. THEN THE APPROPRIATE INTERRUPT OR 
FAULT HANDLING ROUTINE MAY BE CALLE~. THE INTERPRETER INTERRUPT 
SECTION SHALL ALSO INFnRM THE PROGRAM SECTION WHEN A CONDITIONAL 
HALT SITUATION JS REACHED, 

SYSTEM tLAG INTrRRUPTS OCCUR WHEN SO~E PROCESSOR OR I/O MODULE IN 
THE OPERATING SVSTE~ SETS A AIT IN THE PROCESSORS SYSTEM FLAG 
REGISTER CSFR>~ THr PRESENCE or A rLAG BIT INDICATES TO THE 
PROCESSOR THAT ANOTHER PROCESSOR OR 110 MODULE REQUIRES ASSISTANCE, 
THE BITS OF THE SYSTEM rLAG REGISTER ARE INDIVIDUALLY RESETTABLE, 
THIS REGISTER IS NOT ~ASKABLE. 

PROCESS rAULTSP WHICH ARE RECORDED IN THE ~ROCESS FAULT REGISTER 
CPfR)1 RESULT FROM CnNDITIONS DETECTED BY THE PROCESSOR DURING THE 
CURRENT EXECUTXON, PROCESS FAULTS INCLUDES ARITHMETIC UNIT 
DETECTED FAULTS SUCH AS OVERFLOW1 DIVIDE BY ZER01 ILLEGAL FORMAT• 
ETC,J INTERPRETER DETECTED FAULTS SUCH AS ADDRESS OUT OF BOUNDS1 
ILLEGAL OPERATOR, DECREMENTAL TIMER RUN nur, ETC.J HARDWARE 

The proprietary information contained in this document i.3 the property of the Burroughs Corporation and should 
not be released to c'ther than those to whom it is directed, or published, without written authorization of the 
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MALF'lJNCTION F"AllJLTS SUCH AS PARITY ERROR• IMPROPER RESIDUE, NO 
ACCESS TO MEMl()RY.t ETC AND MEMORY MODULE F'AULTS, THE BITS or THE 
PROCESS F'AULT RtGISTER ARE INDIVIDUALLY RESETTABLE, f'AULTS 
RECORDED IN THE PRnCESS f'AULT REGISTER ARE MASKABLE, f'OR THIS 
PURPOSE TWO MASK REGISTERS ARE PROVIDED, THE EXTERNAL MASK 
REGISTER CEMR) 15 usro TO DETERMINE W~ETHER RESPONSE TO A f'AULT IS 
THE RESPONSIBILITY OF THE CURRENT PROCESS OR or ITS PARENT PROCESS, 
IF THE RESPONSIBILITY rALLS ON THE CURRENT PROCESS# THE PROCESS 
MASK REGISTER CPMR) IS USED TO DETERMINE WHETHER THE PROCESS WILL 
ACT ON THE F'AULT OR IGNORE IT, FLAG AND MASKED f"AULT INF'ORMATION 
SIGNALS ARE SENT TO THE ARITHMETIC UN!T F'OR BIT ENCODING, 

THE CONTENTS or THE CnNOITIONAL HALT REGISTER CCHR) ARE CONTINUALLY 
COMPARED WITH THE PROGRAM CONTROL REGIST~R, THIS ALLOWS 
CONDITIONAL HALTTNG ur THE PROCESSO~ AT ANY DESIRED VALUE OF THE 
PROGRAM CONTROL REGISTER, 

The proprietary information contained in this documerit iE> the property of the Burroughs Corporation and should 
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3,4 ARITHMETIC UNIT CAU) 

THE AU SHALL CONTAIN THE HARDWARE NEEDED TO EXECUTE ARITHMETIC• 
LOGICAL1 ANO CHARACTER OPERATIONS. IN ADDITION TO THE LOGIC THAT 
PERFORMS THE ACTUAL CALCULATIONS• THE AU SHALL BE PROVIDED WITH 
LOCAL OPERAND STORAGE• THE MEANS Of ASSEMBLING AND POSITIONING DATA 
WITHIN THE UNlT1 A CONTROL FOR VARIA~LE LENGTH AND rLOATING POINT 
OPERATIONS. ERROR D~TECTION HARDWARE. AND THE CAPABILITY or 
HANDLING VARIOUS FORMATS, 

THE INOIVIDUAL SECTIONS OF THE AU CSEE FIGURE 24) WILL BE CONNECTED 
BY EITHER VALUE DATA PATHS OR LENGT~ DATA PATHS, THE VALUE DATA 
PA1rHs SHALL ALLOW MOVEMENT OF OPf.RANOS WHILE THE LENGTH DATA PATHS 
SHALL ONLY BE CONCERNlD WITH MOVEMENT OF LENGTH INFORMATION NEEDED 
FOR VARIABLE LENGTH AND FLOATING POINT "PERATIONS, A DESCRIPTION 
Of EACH SECTION OF THE AU IS PRESENTED UNDER THE fOLLOWING 
HEADINGS I 

A, 

Et, 

(;I 

[It 

E:. 

r. 
G1, 

STORAGE SECTION 

8ARREL SECTION 

ADDER SECTION 

EXPONENT SECTION 

LENGTH SECTION 

FIELD SECTION 

FORMAT SECTION 
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3,4,1 STORAGE SECTTON ·---- ---·-·· ...... . 
THE STORAGE SECTION SHALL PROVIDE THE LOCAL BUFFERING OF OPERANDS 
IN THE SAME FORM AS THEY ARE RECElVEn FROM OR SENT TO THE MAIN 
MEMORY AND THE 1NTERPRETER, THE STORAGE SECTION SHALL HOLD THE TOP 
ONE1 TW01 THREE~ OR FOUR VALUE STACK O~ERANDS 

THE STORAGE SECTION SHALL CONSIST OF TWO FUNCTIONAL COMPONENTS 
INTERFACED AS SHOWN TN FIGURE 251 AND OPERATED AS DESCRIBED BELOW. 

A, THE BuFrER STORAGr AREA SHALL ~E A 64-BIT WIDE MEMORY WHICH 
~ILL BE ALLOCATED AS FOLLOWSI 

1. FOUR FOUR•WORD ZONES· EACH or WHICH CONTAINS 256 BITS1 CAN 
BE ALLOCATED TO BUFFER THE FOUR TOP OPERANDS OF THE VALUE STACK 
CA1 81 C• ANO D), AS AN OPERAND CHANGES ITS POSITION IN THE 
VALUE STACK• THr ZONE OF THIS OPERAND I~ ALLOCATED TO ITS NEW 
POSITION TO AVOID MOVING THE OPERAND, FOR INSTANCE AT THE END 
OF A DYADIC AU OP~RATION1 THE ZONE ALLOCATED AS "C" BECOMES "B", 

2, ONE FOUR•WORO 70NE IS PERMANENTLY ASSIGNED THE LOCATION 
WHERE THE RESULT JS ASSEMBLED, 

3, ONE FOUR•WORO ZONE IS PERMANENTLY ASSIGNED TO BE THE WORK 
AREA roR SUCH OPERATinNS AS MULTI·PRECISION MULTIPLY AND DIVIDE, 

4 , 0 NE W 0 R' 0 I S A S S I G NE D T 0 I N TE R f' A C f' W I T H T HE IJ PE R A N 0 ST 0 R A GE 
WHEN MULTIPLE BARREL OPERATIONS ARE RE,IUIRED, 

5, ONE WORD IS ASSIGNED TO INTERFACE WITH THE ADDER WHEN 
MULTIPLE BARREL OPERATIONS ARE REQUIRED, 

6, TWO WORDS ARE ASSIGNED TO HOLO THREE INTERMEDIATE EXPONENTS 
(MAXIMUM LENGTH or EACH IS 32 BITS>. 

Be THE B•REGISTER SHALL BE A 64•8IT WIDE rLIP•rLOP REGISTER 
~IHICH PRIMARILY FUNCTIONS AS AN INTERFACE BETWEEN THE eurrE:R 
STORAGE AREA ANO ITS SOURCES ANO DESTINATIONSI THE BARREL 
SECTION, THE TNTERPRETER1 AND THE COMMUNICATIONS UNIT, IN 
ADDITION, THE B·R~GISTER IS USED TO PROVIDE INPUTS DIRECTLY TO 
THE ADDER SECTION FOR MULTIPLY ANO CONVERSION• AND ASSEMBLE 
OUTPUTS FROM THE ADOrR ~ECTION roR MULTIPLY• DIVIDE AND 
C:ON'VERS I ON, 

THE STORAGE SECTION SHALL ALSO INCLUDE SIX TWO•BIT RESIDUE 
REGISTERS THAT WILL BE USED TO STORE THE RESIDUE VALUES FOR THE 
FOLLOWING ELEMENTS OF THE STORAGE SECTIONI THE B•REGISTER1 THE 
STORAGE INTERFACE WORD1 THE ADDER INTERFACE WORD ANO THE THREE 
INTERMEDIATE EXPONENT~, 

The proprietary information contained in this document i3 th<' prnpe rty of the Burroughs Corporation and should 
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3,4,2 BARREL SECTinN 
••n•• •••••• ••••••• 

THE BARREL SECTION SHALL LINK 
SECTIONS OF THE AU, IT SHALL 
SEGMENTING1 AND THE ASSEMBLING 
PARTICULAR OPERATION, 

THE STORAGE 
EXECUTE THE 

or OATj' AS 

PAGE 55 

SECTION WITH OTHER 
POSITIONING1 THE 

REQUIRED FOR EACH 

THE BARREL SECTION SHALL CONSIST OF SEVEN FUNCTIONAL COMPONENTS 
INTERFACED AS SHOWN TN FIGURE 261 AND OPERATED AS DESCRIBED BELOWI 

A, THE MAIN BARREL SHALL RE A 64°BIT ENO•AROUND SHIFTING 
MECHANISM BY WHICH NEARLY ALL VALUE DATA TRANSF"ERS BETWEEN THE 
ADDER ANO STORAGE SECTION ARE ACCOMPLISMED, IT WILL EXTRACT DATA 
BY COMBINING THE PROPER SHIFT WITH MASKING ON THE OUTPUT OF THE 
BARREL AND WILL INSERT DATA RY COMRI~ING THE PROPER SHIFT WITH 
MASKING ON THE INPUT OF THE BARREL, THE MAIN BARREL SHALL ALSO 
BE USED TO NOR~ALIZE MANTISSAS ANO TO SHIFT MANTISSAS RIGHT TO 
INSERT LEADING ?EROS, 

8, THE EXPONFNT BARREL SHALL BE A t6•BIT ENO•AROUND SHIFTING 
MECHANISM BY WHICH ALL VALUE DATA TRANSFERS BETWEEN THE EXPONENT 
ANO STORAGE SECTI~NS ARE ACCOMPLISHED, IT USES MASKING IN THE 
SAME MANNER AS THE MAIN BARREL, 

C, THE SHIFT REGISTER SHALL BE SIX BITS WIDE AND WILL BE USED TO 
CONTAIN THE AMOUNT q[TWEEN 0 ANO 63 BY WHICH DATA WILL BE SHIFTED 
IN THE MAIN BARREL, THTS REGISTER S~ALL ALSO DETERMINE THE SHIFT 
IN THE EXPONENT BARREL, 

D, THE MAIN MASK ~EGISTER SHALL CONTAIN THE MASK IN A PARTIALLY 
DECODED FORM FOR THE MAIN BARREL. THTS DECODE RESULTS IN THREE 
~!EGISTERS. 

1, THE RIT MASK REGISTER SHALL RE 16 BITS WIDE AND WILL BE 
USED TO CONTAIN A MASKING PATTE~N or ADJACENT ONES AND ZEROS 
WHICH WILL RE APPLIED TO A PORTION or THE MAIN BARREL. 

2. THE SELECT MASK REGISTER SHALL ~E FOUR BITS WIDE AND WILL 
BE USED TO DETERMTNE WHERE THE BIT MASK WILL BE APPLIED, 

3. THE ALLO~ MAS~ REGISTER SHALL dE FOUR BITS WIDE AND WILL BE 
USED TO DETERMINE WHICH PARTS OF THE MAIN BARREL WILL RECEIVE 
16 ONES AS A MASK, 

E, THE EXPONENT MASK REGISTER SHALL CONTAIN THE MASK AMOUNT FOR 
THE EXPONENT BARREL, 

The info~rnation contained in this docunent i,; the property of the Burroughs Corporation and should 
to other than those to whom it b din ctcd, or published, without written authorization of the 
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r. THE MM ANO ML REGISTERS SHALL BE rtVE BTTS AND SIX BITS WIDE• 
RESPECTIVELY• AND WTLL BE USED TO SAVE THE SHIFT AND MASK AMOUNTS 
REQUIRED FOR PLACING THE RESULTS or A FLOATING POINT OPERATION 
INTO THE STORAGE SECTION, 

THE BARREL SECTION SHALL ALSO INCLUDE FOUR TWO•BIT RESIDUE 
REGISTERS THAT WILL BE USEU TO STORE THE RESIDUE VALUES FOR THE 
FOLLOWING ELEMENTS nF THE BARREL SECTIONt THE SHIFT REGISTER• THE 
MAIN MASK REGISTER• T~E MM REGISTER ANO THE ML REGISTER, 

The· prnpricta ry infc,rmatinn contained in this doc11ment is the prnpen.y of the Burroughs Corporation and should 
not be rel.eased to other ih;in those to whom it is dir,;ct1;d, or rmblished, withou.t written authonzation of the 
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3,4,J ADDER SECTION ..... . .... ----··· 
TH[ ADDER SECTION SHALL PERFORM THE ARITHMETIC AND LOGICAL 
COMBINATIONS ON ALL VALUES EXCEPT roR THE EXPONENT CALCULATIONS 
REQUIRED roR FAST rLOATING POINT OPERATIONS, THE ADDER SECTION 
SHALL ALSO PROVJDE LENGTH DATA TO THE LENGTH AND EXPONENT SECTIONS, 

THE ADDER SECTION SHALL CONSIST or 11 ruNCTIONAL COMPONENTS 
INTERFACED AS SHOWN IN FIGURE 27, AND OPERATED AS DESCRIBED BELOWS 

A, THE MAIN ADDER SHALL CONSIST or A THREE•INPUT BINARY ADDER, 
WHICH WILL HAVE A orCIMAL CAPABILITY. THE ADDER SHALL BE 64 BITS 
WIDE PLUS AN EXTENSION WHICH WILL qE NECESSARY fOR MULTIPLY, 
OIVIOE1 AND CONVERSION OPERATIONS, 

B, THE LEADING ZEROS DETECTOR SHALL ENCODE THE NUMBER Of LEADING 
ZEROS Of AN OPERAND IN THE A•REGISTER. 

C, THE BINARY AND DECIMAL MULTIPLY DECODERS SHALL BE SIX•BIT AND 
FOUR•BIT CONE DECIMAL DIGIT) LOOKAHEAD DECODERS1 RESPECTIVELY, 
WHICH SELECT THE NEXT MULTIPLES TO BE ADDED TO THE PARTIAL 
PRODUCT. 

O, THE BINARY DTVIDE DECODER SHALL DERIVE AN APPROXIMATION OF 
THE NfXT Two QUOTIENT BITS TO RE PROCESSED ~HILE THE PRESENT TWO 
BITS CWHICH THE DECODER SELECTED DURING THE PREVIOUS ADDER CYCLE> 
ARE BEING VERIFIED nR CORRECTED, 

E, THE A•REGISTER SHALL BE 64 BITS ~IDE PLUS AN EXTENSION, THIS 
REGISTER SHALL FUNCTION AS AN INPUT ANO THE ACCUMULATION REGISTER 
fOR THE ADDER, THE A•REGISTER TS ALSO THE ONLY REGISTER FROM 
WHICH DATA CAN AE R~MOVEO FROM THE AODER SECTION, 

f 1 THE C•REGISTER SHALL BE 64 BITS WIDE PLUS AN EXTENSION AND 
WILL NORMALLY BE THE SECOND INPUT TO THE ADDER, IN MULTIPLY, IT 
SHALL RECEIVE SMALL MULTIPLES or THE MULTIPLICAND, 

G, THE O•REGISTER SHALL BE 64 BITS ~IDE PLUS AN EXTENSION, THIS 
REGISTER SHALL FEro THE DECIMAL CORRECTION TO THE ADDER FOR 
DECIMAL OPERATIONS. IN BINARY MULTIPLY, THE LARGE MULTIPLES or 
THE BINARY MULTIPLICAND WILL BE SENT TO THE D•REGISTER FOR 
PRESENTATION TO THE ADDER, 

H, THE E•REGISTER SHALL BE 64 BITS ~IDE AND WILL BE USED TO HOLD 
THE MULTIPLICAND IN MULTIPLY AND THE DIVISOR IN DIVIDE, 

The prop:ri1?tary inforr1ation contained in this document is the property of the Burroughs Corporation and should 
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I, THE F•REGJSTER SHALL BE 64 BITS WIDE PLUS AN EXTENSION, THIS 
REGISTER SHALL BE USED TO HOLD THREE TIMES THE MULTIPLICAND OR 
DIVISOR IN BINARY OPERATIONS OR TWO TIMES THE MULTIPLICAND OR 
DIVISOR IN DECIMAL OPERATIONS, IN MULTIPRECISION ADD ANO IN 
CONVERSION THE r•REGISTER BUfF'ERS THE AnoER OUTPUT, 

J, THE P•REGJSTER SHALL BE SIX BITS WIDE AND WILL ESSENTIALLY BE 
USED AS AN INTERFACE BETWEEN THE ADDER SECTION ANO THE B•REGISTER, 
IN MULTIPLY• THE P•REGISTER SHALL RECEIVE THOSE BITS OF PRODUCT 
OR PARTIAL PRODUCT WMICH THE ADDER SECTION HAS FINISHED 
PROCESSING AT THAT TIME ANO SEND THEM TO THE B•REGISTER, IT 
SHALL ALSO PERFORM THE SAME OPERATION FOR QUOTIENT BITS IN DIVIDE 
ANO fOR OVERFLOW BITS IN CONVERSION, 

K, THE RM REGISTER 
SIGNIPICANT BITS TN 
REGISTER WILL BE TO 
IDIVIOE DECODE, 

SHALL BE A DUPLICATION or SIX OF THE MOST 
THE A•REGISTER. THE PURPOSE or THE RM 

INPUT PART or THE REMAINDER TO THE BINARY 

THE ADDER SECTION SHALL ALSO INCLUDE FIVE TWO•BIT RESIDUE REGISTERS 
THj'T WILL BE USED TO STORE THE RESIDUE: VALUE F'OR THE FOLLOWING 
ELEMENTS or THE AOnER SECTION• THE A·R~GISTER1 THE SUM or THE c· 
REGISTER AND o·RFGISTER1 THE E•REGISTER1 THE r•REGISTER AND THE p• 
RE~HSTER, 

ThP rir•iprietary infcrrnation contained in this document is th,~ prnperty of the Burroughs Corporation and should 
not be released to other 1hctn those to whom .it is dir,,cted, or publi.shed, without written author:Lzation of the 
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3,4,4 EXPONENT SECTION ..... ········ -------
THE EXPONENT SECTION SHALL EXECUTE THE EXPONENT CALCULATIONS 
REQUIRED FOR FAST FLOATING POINT OPERATIONS, 

THE EXPONENT SECTION SHALL CONSIST or THREE FUNCTIONAL COMPONENTS 
INTERFACED AS SHOWN IN FTGURE 281 ANO OPERATED AS DESCRIBED BELOW. 

A, THE G•REGISTER SHALL BE 12 BITS WIDE ANO WILL BE USED AS A 
PRIMARY INPUT ~EGTSTER ANO AN OUTPUT REGISTER OF THE EXPONENT 
SECTION. 

Be THE H•REGISTER SHALL BE 12 BTTS WIDE ANO WILL BE USED AS THE 
SECONDARY INPUT REGISTER, 

Ce THE EXPONENT AOOER SHALL BE 12 dITS WIDE AND WILL BE USED TO 
DEVELOP THE SUM or THE G AND H REGISTER OUTPUTS, 

THE EXPONENT SECTION SHALL ALSO INCLUDE TWO TWO•BIT RESIDUE 
REGISTERS THAT WILL BE USED TO STORE THE RESIDUE VALUES FOR THE 
FOLLOWING ELEMENTS OF THE EXPONENT SECTIONI THE G•REGISTER AND H• 
REiU STER, 

The proprietary information contained in this document is the property of the Burroughs Corporation and should 
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EXPONENT BARREL 

G REGISTER 

EXPONENT 
BARREL 

H REGISTER 

EXPONENT ADDER 

LENGTH, BARREL 
SECTIONS 

FIGURE 28, EXPONENT SECTIO~, ~LOCK DIAGRAM 

The proprietary information contained in this document is the property of the Burroughs Corporation and should 
rl<lt be released to c.Urer than those to whom i.t is direct,,d, or published, without written authorization of the 
Burrour;lrn Defense, Space and Special Systems Group, Paoli, Pf'nrn>ylvania. 

PAGE 62 



PAGE 63 
CP 1720•5592 

3,4,5 LENGTH SECTinN ..... ····-- ···-··· 
THE LENGTH SECTION SHALL PROCESS LENGTM DATA IN ORDER TO DEFINE THE 
TRANsrER or VALUE DATA BETWEEN THE STORAGE SECTION AND THE ADDER OR 
EXPONENT SECTIONS, IN ORDER TO ACCOMPLISH THIS1 THE LENGTH SECTION 
SHALL INCLUDE AN INITIAL OErINITION OF THE VALUE DATA ANO THE MEANS 
TO PROCESS THIS DEFINITION, 

THE OPERAND CWHICH IS THE DATA IN THE STORAGE SECTION> IS DEFINED 
BY THE CORRESPONDING NAME STACK ANO PORMAT ELEMENTS. AN EXPANoro 
COPY OF THIS DEflNTNG INrORMATION, INCLUDING THE LOCATIONS AND 
LENGTHS or THE FIELDS WITHIN THE OPERANDI IS KEPT IN THE LENGTH 
SECTION AS PERMANENT OATA WHICH IS NOT ALTERED UNTIL THE OPERAND IS 
REMOVED FOR THE STORAGE, 

THE FIELD or VALUE OATA IN THE ADDER OR EXPONENT SECTION DOES NOT 
REQUIRE EXPLICIT OtrINITION BY THE LENGTH SECTION If THE DATA IS 
THE SAME IN BOTH THE ADDER ANO STORAGE1 ANO IS EITHER LErT• 
JUSTIFIED OR RIGHT•JUSTirIED IN THE AOOER. Ir THESE CONDITIONS ARE 
NO'T MET1 THEN THE ADDER F'IELD LENGTH MUST BE KNOWN TO THE LENGTH 
SECTION. IF THE ADDER rIELD IS NOT JUSTirIED1 THEN THE AMOUNT BY 
WHICH IT IS SHIFTED MUST ALSO BE 5AVED IN THE LENGTH SECTION, 

PROCESSING THE STORAGE ANO ADDER VALUE DATA REQUIRES CURRENT 
LOCATION ANO CURRENT LENGTH INFORMATION, THESE ARE KNOWN 
RESPECTIVELY• AS POINTERS AND COUNTERS. IF A NON•ZERO SHIFT AMOUNT 
WAS DEVELOPED FOR A TRANSrER1 THEN IT ~UST ALSO BE PROCESSED, 

THE LENGTH SECTION SHALL CONSIST or 20 FUNCTIONAL COMPONENTS 
INTERFACED AS SHOWN IN FIGURE 291 AND OPERATED AS DESCRIBED RELOW, 

ALL 20 COMPONENTS SHALL BE TWELVE BITS WIDE, THE TWELVE BITS SHALL 
INCLUDE THE FOLLOWING INrORMATIONI TEN SITS or ACTUAL LENGTH DATA 
(IN SIGNED, TWOCS) CO~PLEMENT NOTATION) ANO TWO BITS OF RESIDUE, 
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A, PERMANENT STORAGE 

EACH or THE ~OLLOWING STORAGE GROUPS SHALL CONTAIN SIX WORDS. THE 
SIX WORDS SHALL PRnVIDE SPACE fOR PERMANENT LENGTH DATA FOR THE 
FOUR TOP OPERANDS IN T~E VALUE STACK (A1B1C1 AND 0)1 AND roR THE 
T W U A U 0 PE R A NI) SP A C E S C R A ND W ) , 

THE LENGTH DATA OF THE rouR TOP VALUE STACK OPERANDS IS NOT MOVED 
AS THE CORRESPONDING OPFRANDS CHANGE THEIR POSITIONS IN THE VALUE 
STACKJ INSTEAD THE ALLOCATION or THFSE rouR WORDS CHANGES so THAT 
THE: LENGTH DATA IS ASSOCIATED WITH THE PROPf.R OPERAND POSITION IN 
T HE: V A L U E S T A ~: K , 

l, TOTAL LENGT~ (TL) • THIS GROUP SHALL CONTAIN THE SAME 
OPERAND LENGTH DATA AS THE CORRESPONDING DESCRIPTIONS IN THE 
NAME STACK. IT~ PRIMARY PURPnsr SHALL BE TO PROVIDE THE 
LOCATION or THE LEAST SIGNIFICANT BIT Of THE OPERAND IN THE 
CORRESPONDING VALUE STACK BUFFER, 

2, MANTISSA MOST SIGNIFICANT tH'f CMM) •THIS GROUP SHALL 
CONTAIN THE LOCATION or THE MOST SIGNIFICANT BIT OF THE 
MANTISSA or A rLOATING POTNT NUMBrR, OR THE LOCATION OF THE 
MOST SIGNirICANT BIT OF THE MAGNITUDE Of A FIXED POI~T NUMRER. 

3 • MAN T :[ SS A 1L ENG TH C ML ) • T H 1 S GR 0 UP SH ALL C 0 NT A I N T HE LE NG T H 
or THE MANTISSA OF A FLOATING POINT NUMBER• OR THE LENGTH or 
THE MAGNITUDE OF A r1xED POINT NUMBER. 

4, EXPONENT LENGTH CEL> • THIS GROUP SHALL CONTAIN THE LENGTH 
or THE EXPONENT or A FLOATING POINT NUMBER. 

5, BIAS CBA) • THIS GROUP S~ALL CONTAIN THE BIAS OF THE 
CORRESPONDING OPERAND, 

B, TEMPORARY STORAGE 

EACH OF THE FOLLOWING STORAGE GROUPS S~ALL CONTAIN FOUR WORDS. THE 
FOUR WORDS SHALL PROVIDE SPACE FOR TEMPORARY LENGTH DATA FOR TWO 
VALUE STACK INPUTS TO AN OPERATION CA AND B>1 THE RESULT Of THE 
OPERATION• AND THE WORK AREA, THIS TEMPORARY LENGTH DATA IS NOT 
SAVED ArTER THE OPERATION IS COMPLETED, THE ALLOCATION OF THE FOUR 
WORDS TO THE KNPUTS• RESULT1 ANO WORK AREA WILL NOT CHANGE. 

1, STORAGE POINTER CSP> • THIS GROUP SHALL CONTAIN THE 
LOCATION or THE NEXT BIT TO BE PROCFSSEO IN THE CORRESPONDING 
OPERAND IN THE VALUE STACK, 

The proprietary information contained in ibis document is the property of the Burroughs Corporation and should 
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2, ADDER POINTER CAP) • THIS GROuP SHALL CONTAIN THE LOCATION 
CWITH RESPECT TO nNE FND OF THE TOTAL f IELD> Of THE NEXT BIT TO 
BE PROCESSED IN TMIS ADDER INPUT OR OUTPUT, 

3, STORAGE COUNTER CSC> • THIS G~OUP SHALL CONTAIN THE NUMBER 
or BITS STILL TO RE PROCESSED IN THE CORRESPONDING OPERAND 
FIELD IN THE VALUE STACK, 

4. ADDER COUNTER CAC) - THIS GROUP SHALL CONTAIN THE NUMBER or 
BITS STILL TO BE PROCfSSEO IN AN ADDEq INPUT OR OUTPUT• 

5, ADDER LENGTH CAL> • THIS GROUP SHALL CONTAIN THE INITIAL 
LENGTH Or AN AOOER INPUT OR OUTPUT, TT IS UNLIKE THE OTHER 
TEMPORARY STORAGE GROUPS IN THAT IT IS NOT UPDATED AS THE FIELD 
IS PROCESSED CTHAT UPOATING OCCURS IN AP AND AC>, 

6, SHIFT STORAGE GROUPS 0 AND t CSO AND S1) • THESE GROUPS 
SHALL BE THE ALTERNATING STORAGE SPACES FOR THE SHIFT DATA 
WHICH ALIGNS VALUE DATA AS IT IS ~OVED BETWEEN THE STORAGE ANO 
ADDER SECTIONS, 

7. EXPONENT CEX) • THIS GROUP SHALL CONTAIN THE EXPONENT 
CALCULATED rOR FIXED POINT ARITHMETIC. 

C, PROCESSING UNITS, 

1, LOCATION READ REGISTER CKR) • THIS rLTP•fLOP REGISTER SHALL 
HOLD THE LOCATION CURRENTLY BEING PROCESSED WITHIN THE 
CORRESPONIJING OPERAND. 

2, ADJUSTMENT READ REGISTER CJ~) • THIS REGISTER SHALL HOLD 
THE LENGTH OF NEXT SEGMENT Of DATA TO BE PROCESSED, 

3. LENGTH READ REGISTER CLR) • THIS fLIP•fLOP REGISTER SHALL 
HOLD THE LENGTH Or THE PART or THE CORRESPONDING OPERAND STILL 
T 0 BE PR 0 1C ES SE D • 

4, LOCAT£0N ADDEq CK ADDER> • THIS ADDER SHALL DEVELOP KR + JR 
croR LEFT TO RTGHT PROCESSING) OR KR - JR CFOR RIGHT TO LEFT 
P R 0 C E S S I N 1:J ) • 

5 • LENG ·r H ADDER C L A DD ER ) • TH I S AD 0 E R SH ALL DE VE L 0 P LR • JR , 

6, SEGMENT LENGTH CSGL> • THIS COUNTER SHALL DEVELOP JR CNOT) 
IF JR IS ONECS) COMPLFMENT OR JR (NOT) + 1 IF JR IS TWOCS) 
COMPLEMEN'r, 
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De WRITE REGISTERS, 

1. LOCATION WRITE REGISTER CK~) • THIS FLIP•FLOP REGISTER 
SHALL HOLD LOCATION DATA WHILE THE LOCATION DATA IS WRITTEN 
INTO sp, AP• TL• nR MM. 

2. LENGTH WRITE REGISTER CLW) • TH!S FLIP•FLOP REGISTER SHALL 
HOLD LENGTH DATA WHILE THE LENGTH DATA IS WRITTEN INTO SC1 AC1 
ML• EL1 OR ALJ OR IT SHALL HOLD SHIFT DATA WHILE THE SHIFT DATA 
IS WRITTEN INTO ~O OR S1J OR IT SHALL HOLD EX?ONENT DATA WHILE 
THE EXPONENT DATA IS WRITTEN INTO SA OR EX, 

3,4,6 FIELD SECTIO~ ..... ·---~ ·--·-·· 
THE FIELD SECTION SHALL PROVIDE THE MEANS TO OBTAIN RESIDUE 
CHECKING ON FIELDS AS THEY ARE USED IN THE AU, THE FIELDS, WHICH 
CAN HAVE RESIDUE CMECKING1 INCLUDE ALL STORAGE FIELDS (WHERE A 
FIELD MAY BE THE E~TIRE OPERAND1 THE EXPONENT1 OR THE MANTISSA>, 
ANO ALL ADDER FIELDS tJPON WHICH ARITHMETIC OPFRATIONS ARE PERFORMED, 
STORAGE FIELD CHECKING PROVIDES THE ONLY MEANS FOR CHECKING THE 
OPERAND STORAGE ANO THE EXTRACTION ANU lNSERTION OF OPERAND 
SEGMENTS FROM ANO TO STORAGE, ADDER FJELD CHECKING PROVIDES THE 
ONLY RESIDUE CHECK ON THE ADDER CONTROLS, 

THE rIELD SECTION SHALL CONSIST or '2 fUNCTIONAL COMPONENTS 
INTERFACED AS SHOWN IN FIGURE 301 ANO OPERATED AS DESCRIBED BlLOW, 
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STO~AGEI 

STORAGE FIELD CHECK 

BS 
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YS 

SF 
ADDER 

RG 
REGISTER 

RESIDUE A REGISTER~ 

B REGISTER GENERATOR 

AE 

BE 

ZERO 
DECODE 

[ 
AF 

ADDER 

AA 

BA 

RA 

WA 

YA 

/ 

f IGlJRE 30, rIELD SECTION, BLOCK DIAGRAM 
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TO REGISTER 
CHECKING 
RESIDUE LOGIC 
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A, THE RESIDUE GENERATOR SHALL GENERATE A THREE•BIT RESIDUE 
DECODE FROM A 64•qIT INPUT. THIS INPUT IS SELECTED FROM EITHER 
THE A•REGISTER OR THE B•REGYSTER, 

Bt THE RG HEGISTER SHALL BE A 3•BtT WIDE fLIP•fLOP REGISTER 
WHICH STORES THE OUTPUT OF THE RESIDUE GENERATOR, 

c. THE STORAGE rIELO ADDER (Sr ADDER) SHALL BE A TWO BIT WIDE 
RESIDUE ADDER WHICH ADDS OR SUBTRACTS RG TO OR FROM ONE OF THE 
STORAGE FIELD RESIDUE REGISTERS, 

O, THE ADDER FIELD ADDER CAf ADD£R> SHALL BE TWO BIT WIDE 
RESIDUE ADDER WHICH ADDS RG TO ONE Of THE ADDER FIELD RESIDUE 
RIEGISTERS, 

E, THE TOTAL RESIDUE REGISTERS ANO STORAGE CAT, BT1 AND T 
STORAGE) SHALL CONTAIN THE TwO•BIT WIDE RESIDUES or THE VALUE 
STACK OPERANDS AS .TMEY APPEAR IN THE STORAGE SECTION. 

1. THE A TOTAL RESIDUE REGISTER CAT) CONTAINS THE RESIDUE or 
THE A OPERAND, 

2, THE B TOTAL RESIDUE REGISTER CBT> CONTAINS THE RESIDUE or 
THE B OPERAND, 

3, THE TOTAL RESTOUE STORAGE CT STORAGE) CONTAINS THE RESIDUES 
Of THE C AND 0 OPERANDS, 

F. THE STORAGE rirLO RESIDUE REGISTERS CAS1 BS1 RS1 WS1 ANO YS) 
SHALL BE TWO BIT wrnE fLIP·rLOP REGISTERS WHICH CONTAIN TME 
RESIDUE or THE DEVELOPING MANTISSA OR MAGNITUDE FIELD WITHIN AN 
OPERAND. 

1 • THE A STORAGE FIELD RESIDUE REGISTER CAS> CONTAINS THE 
RESIDUE Or THE A MANTISSA OR MAGNTTUOE, 

2. THE B STORAGE FIE LO REs:rouE REGISTER CBS> CONTAINS THE 
RESIDUE Or THE R MANTISSA OR MAGNtTUDF.:, 

3, THE R STORAGE FIELD RESIDUE RE.GI STER CRS> CONTAINS THE 
RESIDUE or THE ENTIRE RESULT, 

4, THE w STORAGE F" I ELD RESIDUE REGISTER CWS> CONTAINS THE 
RESIDUE OF THE OUTPUT TO THE WORK AREA, 

s. THE y STORAGE FIELD RESIDUE REGISTER CYS> CONTAINS THE 
RESIDUE or THE INPUT TO THE WORK AREA. 

G, THE EXPONFNT ~ESIDUE REGISTERS (AE AND BE> SHALL RE TWO•BIT 
WIDE FLIP•fLOP REGISTERS WHICH CO~TAIN THE SUM or THE SIGN AND 
EXPONENT RESIDUES, 
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1 • THE A EXPONENT RESIDUE REGISTER CAE) CONTAINS THE SUM OF 
·THE SIGN ,,ND EXPONENT RESIDUES or THE A OPERAND, 

2. THE B EXPONENT RESIDUE REGISTER <BE> CONTAINS THE SUM or 
THE SIGN ,,NO EXP0"'4ENT RESIDUES or THE B OPERAND, 

H, THE ADDER FirLD RESIDUE REGISTERS CAA• BA, RA, WA, ANO YA) 
SHALL BE ·r wo· R 1 T WIDE F'LlP•F"LOP REGISTERS WHICH CONTAIN THE 
HE s I D u E 0 r ·r HE c 0 R RF: s p 0 N 0 I N G A D 0 E R F" I E L 0 ' 

1, THE A ADDER FIELD RESIDUE REGISTER CAA) CONTAINS THE 
RESIDUE OF THE A OPERAND ADDER FIELD. 

2, THE 8 ADDER FIELD RESIDUE RfGISTER CBA> CONTAINS THE 
RESIDUE or THF' B nPERANO ADDER F'IELD1t 

3, THE R ADDER FIELD RESIDUE REGISTER (RA> CONTAINS THE 
RESIDUE Of THF" RESULT ADDER FIELD, 

4, THE W AUDER FJELD RESIDUE REGISTER CWA> CONTAINS THE 
RESIDUE or THt WORK AREA ADDER OUTPuir. 

5, THE Y ADDER rtELD RESIDUE REGISTER CYA> CONTAINS THE 
RESIDUE Or THE WORK AREA ADDER INPUTu 

I. THE STORAGE F"IELD CHECK SHALL BE A TWO•BIT WIDE ADDER ANO 
COMPARATOR WHICH CHECKS THAT AT • AS + AE AfTER EACH TIME THE A 
MANTISSA OR MAGNITUDE IS COMPLETELY SCANNED, AND THAT BT • BS + 
BE AF"TER E:ACH Tl'4E THE B MANTISSA OR MAGNITUDE IS COMPLETELY 
SCANNED, 

J, THF ZERO RECODE CHECKS THAT YS ~ 0 AF"TER EACH TIME THE INPUT 
FR 0 M THE W 0 ~t K ARE: A TS C n MP LET ELY SC A·~ ~H: I'), 

K, THE ADDER FIELD CHECK SHALL BE A TWO BIT WIDE ADDER AND 
COMPARATOR WHICH CMECKS THAT THE APPROPRIATE RELATIONSHIP EXISTS 
AMONG THE ADDER FIELD REGISTERS ArTER EACH USE OF THE ADDER FOR A 
COMPLETE F'IELD OH GROUP OF F'lELDS, 

3,4,7 FORMAT SECTION ----- ...... ----··· 
THE FORMAT SECTION SHALL STORE THREE TYPES or INFORMATION I THE 
ARITHMETIC OPERATION VARIANTS , INCLUDING THE OUTPUT LENGTH FOR 
rIXEO LENGTH OPERATIONS J A COPY OF THE rnRMAT TABLE WHICH MAY HOLD 
UP TO SEVEN OPERANO FORMATS J AND THE roRMAT INFORMATION THAT IS 
ASSOCIATED WITH EACH VALUE STACK OPERAND YN THE STORAGE SECTION, 
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THE FORMAT 
JNTERF'ACEO 

SECTTON SHALL CUNSIST JF FOUR FUNCTIONAL COMPONENTS 
AS SHOWN TN FTGURE 31, ANn OPFHATFD AS DESCRIBED AELOW. 

LENGTH SECTION 
{ EX P. LE N GT H AND B I AS ) 

READ 
SELECTION 

NAME STACK 
(OUTPUT LENGTH) 

CONTROL 
(OPERATION VARIANT) ... ~~~~~~-~~-· 

B REGISTER 

AVR (I WORD) 

FORMAT TABLE 

( 7 WORDS ]I 

FOHMAT BUFFER 

FORMAT 
TYPE 

NAME: STAC!K 
(FORMAT 

SELECTOR ) 

CONTROL 
{OPERAND FORMAT) 

U REGISTER 

CONTROL 
(OPERAND FORMAT) 

V REGISTER 

VS FORMAT 
STORAGE 

FIGURE"" 31, FORMAT SECTIQ~, BLUCK DIAGRAM 

A1, THE FORMAT BtlFFE~' SHALL HE h'J ETGHT WORD BY 21 81 T MEMORY 
~1l-4ICH WILL Hf Al LOC~TED AS F"OLL11WS.: 

1 , 0 N E W O R D T S U c; E D F" 0 R T H E A H 1 T 4 ·'1 E 1r T C V A R I A N T R E Ci I S T E R C A V R ) • 
T H E. F" 0 R M l1 T n f T H E A v R I s I L L u s T R A T [ n I N F I G IJ H E 3 2 • T H I s w 0 R 0 
IS CONSTANTLY HEAn OURING ALL ARITrl~[TlC OPERATIONS, 

HIT NO, 0 1 ? 3 4 1 ;2 
FI ELD ~~.MJ __ _ _R_L ___ .J 

FIGURF 32, AVR FOR4AT 

lHE VARIOUS FIELDS OF THE AVR ARl UF.Ft~ED AS FOLLOWSI 

LENGTH MODE CLM) F I X t. D L E NG T ·~ C L M = 0 ) 
VARIABLE LE~GTH CL~=ll 
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T R lJ N C AT I 0 N M 0 1D E C T M ) NOT ROUNOED1 MAGNITUDE TRUNCATION CTM•O) 
NOT ROUNDED, ALGEBRAIC TRUNCATION CTM=t> 
ROUNDE01 MAGNITUDE TRUNCATION CTM:2) 
ROUNDED, ALGEBRAIC TRUNCATION CTM•3) 

NORMALIZATION MOOE CNM) UNCONDITIONAL ~ORMALIZATION CNM•O) 
CONDITIONAL NQqMALIZATION CNM=1> 

RESULT LENGTH CRL> UNSIGNED BINARY NUMBER NOT EXCEEDING 256 

2, SEVEN WORDS ARE USED TO CO~PRISE THE FORMAT TABLE. THE 
FORMAT FOR ANY ONE or THESE WORDS IS ILLUSTRATED IN FIGURE 33, 
ONE or THESE wnRDS IS SELECTED TO q[ RrAD CBY THE NAME STACK 
FORMAT SELECTOR LOADrD IN THE U•REGI5TER> DURING EITHER OF THE 
FOLLOWING EVrNTSI LOADING A NEW 1npERAND INTO THE STORAGE 
SECTIONJ OR PRIOR TO EXECUTING A T~AN~FORM OPERATOR, 

RI T NIJ • t1 2 3 4 5 6 
r I EL OF' T Is T IE T res I B I A s 

13 14 18 
I EXP LE J 

FIGURE 33, WORD FOR~AT 

THE VARIOUS FIELDS OF THE WORD ARE DErI~En AS FOLLOWS• 

FORMAT TYPE CFT> 

S I (i N T Y PE C S T > 

LOl'.JI CAL 
B P~ARY 
OC ·r AL 
OEl~ I MAL 
ASCII 
EBCDIC 

CFT*O> 
CFT=l> 
CfT•2> 
CFT•S> 
CFT•6) 
CFT•7> 

UNSIGNED CST•O> 
SJ~jNED CST•1) 

EXPONrNT TYPE CET> FIXED POINT CET=O) 
FLOATING POINT CET•1) 

BINARY SIGN 

B 1 '~S BI IORY MAGNITUDE NOT 
EXCEEDTNG 255 

EXPONENT LENGTH CEXP LE> No·r EXCEED I NG 30 IF 
OR OCTAL 
NO'r EXCEEDING 24 IF" 

The proprietary informatio:> contained in this document is the property of the Burroughs Corpor::ttion and shoul 1 
n0t rw r·deased t•J other than those to whom it is directed, or published, without writt<>n authori·,ation of tl '.~ 
Btn-r-ough.s Defense, :>pace and Special Systems Group, Paoli, Pt:nnsylvania. ., L 

BINARY 

DECIMAL 



PAGE 13 
CP 1l 720•5592 

B. THE U•REGISTER SHALL BE A 12•RIT fLJP•fLOP REGISTER WHICH 
CONTAINS AN ACTIVE VS rORMAT 1 THE VS ~ORMAT, WHICH IS ASSEMRLED 
BY THE HARDWARE, IS ILLUSTRATED IN rIGURE 34, VS FORMATS ARE 
ASSEMBLED IN THE U•REGISTER DURING EACH FETCH TO THE VALUE STACK 
ANO AT THE START Of EACH TRANSFORM OPERATOR, DURING THE 
EXECUTION OF A TRA~SfO~M OPERATION, TH~ U•REGISTER WILL HOLD THE 
RESULT FORMAT 1 FOR ALL OTHER ARYTMMETYC OPERATING, THE u• 
REGISTER WILL HOLD THE FORMAT Of A CTH~ TOP OPERAND IN THE VALUE 
sir ACK>. 

BIT NO, 0 1 2 3 4 5 6 7 8 9 10 11 
FIE Lo ( rs I r T J s r J E rt 1~ Al r A I s PI Pl 

THE VARIOUS FIELDS OF THE VS FORMAT ARE DEFINED AS FOLLOWSI 

FORMAT SELECTOR CF'S> 

fOF~MAT 'TYPE CF'T> 

SIGN TYIC>E CST) 

EXPONENT TYPE CET) 

BIAS PRES~NT BIT CBA) 

FAST ALGURITH~ CFA) 

SINGLE PRECISION CSP> 

P A Ft I T Y B I T C P ) 

FORMAT TABLE ADDRESS 
CNU~BERS 1 THRU 1> 

REFER TO FIGURE 33 

REFER TO FIGURE 33 

~EFER TO FIGURE 33 

~O fHAS CBA•O) 
dlA~; CBA•1) 

~ENERAL ALGORITHM REQUIRED 
CF'A~•O> 
FAST ALGORITHM POSSIBLE 
CF'A==l> 

NOT SINGLE PRECISION CSP=O> 
Ct1 LOGICAL OPERAND LENGTH 
EXCEEDING 32 BITS 
(2) ARITHMETIC OPERAND 
LENGTH EXCEEDING 64 BITS 

SINGLE PRECISION CSP•1> 
Ct) LOGICAL OPERAND LENGTH 
NOT EXCEEDING 32 BITS 
(2) ARITHMETIC OPERAND 
LENGTH NOT EXCEEDING 
64 BITS 

VS FORMAT HAS ODD PARITY 
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C, THE V•REGISTER SHALL BE A t2~8tT FLYP•FLOP REGISTER WHICH 
CONTAINS AN ACTIVE VS FORMAT, DURING THE EXECUTION OF TRANSFORM1 
THE V•REGISTER WILL HOLD THE INPUT FORMATJ DURING ALL OTHER 
ARITHMETIC OPERATIONS, IT WILL HOLD THE FORMAT OF B CTHE SECOND 
OPERAND IN THE VALUr STACK), 

D, THE VS FORMAT STORAGE SHALL BE A 12•BIT WIDE MEMORY WHICH MAY 
CONTAIN UP TO FOUR ACTIVE vs FORMATS, THE vs FORMATS FOR c ANO D 
CTHE THIRD ANO FOU~TH OPERANDS IN TrlE VALUr STACK) WILL NORMALLY
BE IN THE VS FORMAT STORAGE WHENEVER THE CORRESPONDING OPERANDS 
ARE lN THE STORAGE SECTION, 

THE FORMAT SECTION SHALL ALSO INCLUDE RESIDUE CHECKING ON THE 
FORMAT BUFFER BY TNCLUOING TWO•RESIDUE RITS WTTHIN EACH 2t•BIT WORD. 
THE u·REGISTER, v•REGISTER1 AND EACH ~ORO OF THE vs FORMAT STORAGE 
SHALL INCLUDE A PARITY BTT WHICH WILL ALLOW PARITY CHECKING ON ALL 
VS IF"ORMATS, 

3,4,8 AU DATA CONTROL ----- ............ . 
l'HE CONTROL OF THE AU DATA HARDWARE IS ACCOMPLISHED BY ORGANIZING 
THE AU DATA HARDWARE ANO THEIR IMMEDIATE CONTROLS INTO 14 sue·UNITS, 
EACH SUB•UNIT IS COMPRISED OF DATA AND/OR MICRO•COMMAND REGISTERS, 
A SUB•UNIT HAS TWO DISTINCT CHARACTERISTICS, FIRST, IT DOES NOT 
SHARE ANY or ITS REGI~TERS WITH ANOTHER SUB•UNIT, SECONDLY· IT CAN 
NOT BE SEPARATED INTO NEW SUB•UNITS, EACH SUB•UNIT CAN PERFORM A 
TASK WITHOUT INTrRFERING WITH ANOTHER SUR•UNTT EVEN THOUGH ALL THE 
SUB•UNITS MAY BE BUSY DOING DIFFERENT PARTS Of AN OPERATION AT THE 
SAME TIME , EACH SUB•UNIT CAN BE ACCESSED BY ONE OR TWO SUB•UNITS, 
•1T TIMES1 A SOURCE SUB•UNIT MUST WAIT UNTIL THE DESTINATION SUB• 
UNIT IS AVAILABLE, OQ UNTIL AN OUTPUT READY CONDITION IS INDICATED 
rROM SOME SUB•UNIT, 

THE ORGANIZATION OF THE 14 SUB•UNITS IS ILLUSTRATED IN FIGURE 35, 
T'HE FUNCTIONS AND CONT~NTS OF EACH SUB•UNIT ARE DESCRIBED IN 
PARAGRAPHS A THRU N. 

ThP proprietary mformation contained in this document is the property of the Burroughs Corporation and should 
not be releas:d to (lther than those to whom it i:; dir.,C'ted, or published, without written authorization of the 
Eurr~mghs Delense, Space and Special Systernc: Gr•mp, Pcwli, Pennsylvania. 



CP 1720•5592 

. .J 
C:> 
a: >-

·- ::c :z 0 
C::) a: 
(.) <( 

a: 
~ w 
c::>
l:t:: ::c 
I.a.. 

z 
0 ._ 
0 
WO 
CJ)<( 

:cw 
._a: 
<!> 
z 
w 
..J 

z 
0 
._IC/) 
O,cn 
WLL.I 

r-~ CJ) IC.) 

::C'O 
._ 1tt: 
<!> 10.. 
z 
w 
..J 

a::z 
w ~ 

r+ 0 ._ ~ oo 
<( w 

CJ) 

IJ 

..JZ 
w 0 .... 

_-i a: j: --..., a: 0 
<( w 
men 

[] 

L..+ 

w 
<!> 
<( 

__.J 
a: .... --.., Oo --._ <( 

-- cnw .... -- wa:: --
:::> 
..J 
<( 

> 

z 
0 ._ 
0 
ww 

~ 
CJ)._ ---......, 
::ca: 
.-~ 
<!> 
z 
w 
..J 

._ 
zZ 
w 0 
zj: 
Oo 
a.. w 
Xcn 
w 

LJ 
z 
Oz 
j:~ 
u.-
w <( --CJ) a: __, 
oW 
..Jz 
WW 
_<!> 
IJ.. 

w 
<!> 
<( 

a: 
ow ._ ._ ..... en- --a: 
w~ 
:::> 
..J 
<( 

> 

a: 
w ._ 

m~ 
<!> 
w 
l:t:: 

z 
0 
._w 
UC> 
w<C 
CJ) l:t:: 
:co ._ ._ 
<!>CJ) 

z 
w 
...J 

z 
0 
._ w 
oe> 
w <( 
CJ) a: 

0 
o.-
..J CJ) 

w 
~ 

4~ 

z 
0 
j: CJ) 

ucn 
ww 
cno 

0 
oa:: 
..J a.. 
~ 
IJ.. 

w 
WC> 
:::> <( 
..J a: 
<CO >._ 

CJ) 

x 
C[ 

a::: 
Cl 
C( -0 

~ 
u 
0 
...J 
CI) 

' 7 
c -.,_ 
C( 

N -z 
C[ 

<.!) 

ex: 
0 

...... -z 
::> 
I 

CD 
::::::> ,,,. 

• 
"' "" 
w 
er. 
::> 
<.!) -~ 

The proprietary information contained in this document is the property of the Burroughs Corporation and should 
not be released to c•ther than those to whom it is directed, or published, without written authorization of the 
Burroughs Defense, Space and Special Systems Group, Paoli, Pennsylvania. 

PAGE 75 



PAGE 16 
CP 'l 720•5592 

A, THE LENGTH SECTION READ SUR•UNYT DEFINES THE NEXT LENGTH 
EXPRESSION TO BE ~VALUATED. IT IS COMPRISED Of A MICRO•COMMANO 
REGISTER AND READ ADDRESS REGISTERS, 

B, THE LENGTH SECTION PROCESS SUB•UNIT PROCESSES A LENGTH 
EXPRESSION, IT IS COMPRISED OF A MtCRO•COMMAND REGISTER• THE JR1 
KR1 AND LR LENGTH DATA REGISTERS ANO ASSOCIATED LENGTH ADDER 
CONTROL FLIP•FLOPS, 

C •• T HE LE !~GT H SEC T I 0 N WR I TE SUB• UN 1 T WR I TE S T HE RE SULT 0 F A 
LENGTH EXPRESSION, IT IS COMPRISED OF A WRITE ADDRESS REGISTER 
AND THE KW AND LW LENGTH DATA REGISTERS, 

O, THE LENGTH SECTION STORAGE SUB•UNIT CONTAINS ALL LENGTH DATA 
NCH C UR RENT '1L Y 8 E I NG PR 0 C E SSE 0 • I T T S C n MP R I SE D 0 F THE LENG T H 
SEC T I 0 N ME M 01~ Y , 

Eit THE VALIJE STORAGE READ SUB•UNIT READS THE VALUE STORAGE. IT 
IS COMPRISED OF A .READ ADDRESS REGISTER, 

Fe THE B REGl~T~R SUB•UNIT HOL~S A 64•BIT VALUE1 IT IS 
COMPRISED Of THr B•REGISTER ANO AN OUTPUT READY FLIP•FLOP, 

G 41 THE VA I~ U E 5 T n RAGE WR I TE S lJ R •UN I T WR I TE S I NT 0 T HE V ALU E 
STORAGE, IT IS COMPRISED Of A WRITE ADDRESS REGISTER, 

He THE VALUE STORAGE SUB•UNIT CONTAINS ALL VALUE DATA NOT 
CURRENTLY BEING PROCESSED, IT ts COMPRISED OF THE STORAGE 
SECT ION MEMOl~Y, 

I, THE BARREL SECTION SUB•UNIT EXTRACTS AND INSERTS VALUES, IT 
IS COMPRISED OF A MYCRO•COMMAND REGISTE~, A REPETITION COUNTER1 A 
SHirT REGISTER, MASK REGISTERS,ANO RARREL SELECTION FLIP•fLOPS, 

J, THE FIELD SECTION GENERATION SUB•UNIT GENERATES RESIDUES OF 
V~~LUES, IT IS C0 1MPRISED OF A MICRO•COM114AND REGISTER ANO RESIDUES 
SE:LECTION fL[P•F'LOPS, 

K.1 THE FIELD SECTIO~ PROCESS SUB•UNIT UPDATES FIELD RESIDUE 
REGISTERS. IT IS COMPRISED or A MICRn•COMMANO REGISTER ANO THE 
R(i REGISTER, 

L, THE FIELD SECTION STORAGE SUB•UNIT STORES FIELD RESIDUES, IT 
IS COMPRISED or THE FIELD RESIDUE REGISTERS. 

M, THE ADDER SECTION SUB•UNIT ADDS AND SUBTRACTS SEGMENTS• 
MULTIPLIES SEGMENTS BY DIGITS, DEVELOPS QUOTIENT DIGITS1 ANO 
CONVERTS DIGITS ANO ACCUMULATES THEM TO CONVERTED SEGMENTS. IT 
IS COMPRISED or A ~ICRO•COMMAND REGISTER, SEQUENCING FLIP•rLOPS1 
THE A•C•D1EPF1P1 AND RM REGISTERS, THE ASSOCIATED ADDER CONTROL 
FLIP•FLOPS1 AND TWO OUTPUT READY FLtP•FLOPS, 
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N. THE E)(PQNF'NT SECTION SUB•UNIT ADOS AND SUBTRACTS EXPONENTS 
FOR FAST FlOATTNG•POINT ALGORITHMS, IT IS COMPRISED OF A MICRO• 
(:OMMANO RE{;ISTER,, SEQUENCING F'LIP•FLOPS• THE G AND H REGISTERS,, 
ANO TWO OUTPUT READY FLIP•FLOPS, 

3,4,9 CONT~OL HIERARCHY 
ff•••• ----~-- ---·-----

THE CONTROL HIERARCMY (SEE FIGURE 36) FOR AU OPERATORS HAS TWO 
MODES, THE SIMPLER OF THESE IS THE rAST ALGORITHM MODE, FAST 
ALGORITHMS ARE DESIGNED roR OPERANDS SATISFYING RESTRICTIVE FORMAT 
CONDITIONS. 50 THAT MANY ASPECTS or AN ARITHMETIC OPERATION WILL 
NOT REQUIRE EXPLICIT DEFINITION, IN THESE OPERATIONS, MICRO• 
COMMANDS ARE ISSUED DIRECTLY FROM THE OPERATOR REGISTER <INFLUENCED 
BY THE ARITHMETIC . VARIANT AND fORMAT ~EGISTERS), TO THE LENGTH 
SECTION READ REGISTER, 
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THE MORE COMPLEX MnDE IS THE GENERAL ALGORITHM MODE1 WHICH ONLY 
ASSUMES THAT THE OPERANDS HAVE LEGAL FORMATS, THE GREATER 
COMPLEXITY SUGGESTS MORE LEVELS OF CONTHOL1 IN ORDER TO MINIMIZE 
THE AMOUNT OF UNIQUE HARDWARE REQUIREO f"OR A SINGLE OPERATOR•FORMAT 
C:OMBINATION. 

THE FIRST LEVEL BELOW THE OPERATOR IS CALLEO THE SUB•OPERATOR, 
THIS LEVEL IS RESPONSIBLE FOR ACCOMPTSHING A SINGLE• COMPLETE 
ACTION or CONVERTING A FIELD• OR COM~INTNG TWO OR MORE FIELDS, OR 
SOMIE'.THING ELSE OF' EQUIVALENT SCOPE. SOMf SUR•OPERATORS ARE UNIQUE 
TO CERTAIN OPERATORS, OTHERS MIGHT BE USEO BY ANY OPERATOR, 

THE SECOND LEVEL BELOW THE OPERATOR TS CALLED THE MACRO•COMMANO, 
THIS LEVEL IS RESPMNSIBLE FOR ACCOMPLISHING A SINGLE• COMPLETE 
ACTION OF' OPERATING ON A SEG~ENT FRO~ A f"IELD• OR DEVELOPING A 
LENGTH VALUE WHICH DEFINES A f"IELD1 OR SOMETHING ELSE or EQUIVALENT 
SCOPE, MOST MACRO•COMMANOS ARE USED q1 MANY SUB•OPERATORS, 

THE MICRO•COMMANO LEVEL IS USED IN BOT~ rAST AND GENERAL ALGORITHMS, 
A MICRO•COMMAND IS RESPONSIBLE FOR SINGLE• COMPLETE USE OF A SUB• 
UNIT or THE AU• SUCH 4S DEVELOPING A S0M IN THE LENGTH ADDER· A SUM 
IN THE MAIN ADDER, OR A DIGIT or QUOTIENT IN THE MAIN ADDER. 

IN THE GENERAL ALGORITHM ~ODE• EACH OPERATOR CAUSES A SUCCESSION OF 
SUB•OPERATORS CWHICH IS MODIFIED IF T~E FORMATS ARE NOT THE SAME), 
DURING EACH SUB•OPERATUR1 THE OPERATOR REGISTER, ARITHMETIC VARIANT 
REGISTER, FORMAT cu AND V> REGISTERS• ANO THE sue•OPERATION 
REG :£ STER A RE 0 'E C 0 DE D T 0 0 r VE L 0 P A SUB• 0 PE RA T I 0 N DES C R I PT I 0 N 0 E C 0 DE • 
THIS DECODE DEFINES THE REQUIREMENTS FOR DATA POSITIONING, RESULT 
LEN~lTH1 EXPONENT BA~E ADJUSTMENT. ANO OTHER VARIANTS or THE SUB· 
OPEfUTION. 

EACH sus·OPERATION• AS MODIFIED BY T~E sue•OPERATIO~ OESCRIPTION1 
RESULTS IN A SEQUENCE OF MACRO•COMMANDS, EACH MACRO•COMMANO, AS 
MODIFIED BY TH[ SUB•OPERATION DESCRIPTION, RESULTS IN A SEQUENCE OF 
MICHO•COMMANOS, THE MICRO•COMMANDS START IN THE LENGTH SECTION 
READ REGISTER ANO STEP THROUGH THE APPROPRIATE SUB•UNITS, 
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3e5 MEMORY lNTERfACE UNIT CMIU) 
••• •••••• n•••••••• •••• ••••• 

THE MIU (SEE FIGURE 31) SHALL PERF~RM ALL TRANSFERS BETWEEN THE 
INTERPHETER AND ANY OF UP TO A MAXIMUM OF 16 MEMORY MODULES. THE 
MIU SHALL HAt~DLr. ALL DATA TRANSFERS AS fIELD•ORIENTED OPERATIONS 
ANO SHALL MANAGE T~E ~EMORY ACCESS REQUESTS BY THE FUNCTIONAL 
ELEMENTS OF THE INT~RPRETER ON A PREASSIGNED PRIORITY BASIS, THE 
ACCESS PRIORITY ASSTGNMENT SHALL BE SPECIFIED BY THE INTERPRETER 
ANO SHALL TYPICALLY INVOLVE THE FOLLOWING ELEMENTSI 

A,, 

B, 

c •. 
o, 

E, 

F ,, 

G ,. 

DISPLAY 

RESOURCE STACK SLICE 

NAME STACK RUFFER 

PROGRAM CONTROL STACK 

VALUE STl~CK BUFFER 

0 E SC R I PT :[ 0 N BllJfF'ER 

PROGRAM BUFF'ER 
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FAIL SIGNAL I 
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FIGURE 37, MEMnRY INTERFACE UNTT CMIU)1 8LOCK DIAGRAM 
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3,5,1 FUNCTIONAL OPERATION ----- ------~--- ---------
WHEN A FUNCTIONAL ELEMENT OF THE INTEHPRETER REQUIRES THE SERVICES 
OF THE MIU, IT SHALL ~E REQUIRED TO RAISE ITS "ACCESS REQUEST" LINE 
TO THE MIU ANO PLACE AN ELEMENT CONTROL WORD (ECW> AS DESCRIBED AND 
ILLUSTRATED JN FIGURE 38, ON ITS ECW LINE TO THE MIU, WHEN THE 
REQUESTING ELEMENT ~AS PRIORITY, THE MIU SHALL LOAD THE ECW INTO 
ITS CONTROL WORD R~GISTER, AND DETERMTNE WHICH OF THE FOLLOWING 
OPERATIONS IS SPECIFiro, 

A, A SINGLE WORD CFIELD LENGTH < 64 RITS> STORE OPERATION, 

B, A MULTIPLE WORD CFIELO LENGTH > 64 RJTS> STORE OPERATION, 

C, FETCH OPERATION. 

FIGURE 38, ELEMENT CONTROL ~ORD CECW) roRMAT 

THE VARIOUS FIELDS Of THE UNIT CONTROL CECW) SHALL ~E DEFINED AS 
FOLLOWS I 

TYPE CT> BIT 

JUSTlfICAlION (J) qrr 

LOCK CL> BITS 

IDENTirIES THE SERVICE REQUEST AS A 
FETCH CT=O> OR STORE CT=1> OPERATION, 

IDENTIFIES THE JUSTIFICATION 
REQUIRED or A SINGLE WORD FETCH OR 
STORE OPERATinN, RIGHT 
JUSTIFICATION CWHERE THE LEAST 
SIGNIFICANT BTT TRANSFERRED IS 
PLACED IN LEAST SIGNIFICANT BIT 
POSITION> SHALL BE INDICATED BY J:t, 

IDENTIFIES THE TYPE or FETCH 
OPERATTJN TO BE PERFORMED AS 
FOLLOWS I 

CODE 00 • Ff.TCH, THIS CODE SHALL 
CAUSE THE MEMORY TO SEND WHATEVER 
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FIELD rs SPECIFIED BY THE REQUESTING 
ELEMEINT, 

CODE 01 • LOCKOUT fETCH, THIS CODE 
SHALL CAUSE THE MEMORY TO TRANSFER 
WHATEVER FIELD IS SPECIFIED BY THE 
REQUESTING ELEMENT ANO SHALL THEN 
DECLARE THE FTELD LOCKEn, A LOCKED 
FIELD IS DEFINED AS ANY F'IELO ~HOSE 
STARTINu qIT CIDENTIFIED BV THE Lt 
ADDRESS rtELD OF THE ECW> IS IN THE 
ONE S'TATE, 

CODE t1 • ILLEGAL 

NOTE 

IT SHALL BE THE RESPONSIBILITY OF THE REQUESTING 
ELEMENT Tn KNOW THE STATE ~r THE FIELD IT IS 
REQUESTING, 

Lt ADDRESS FIELD 

LENGTH FIELD 

IDENTIFIES THE ABSOLUTE LEVEL•1 
STARTING ~IT POSITION INVOLVED IN 
THE TRA,'4SF'EH, 

SPrcrrrES THE TOTAL LENGTH n~ THE 
FIELD REINA TRANSFERRED, IN BITS, 

UPON DETERMINING THE TYPE OF OPERATION REQUESTED1 THE MIU SHALL 
CONSTRUCT A MEMORY cnNTROL WORD CMCW> AS DESCRIBED AND ILLUSTRATED 
IN FIGURE 39, THE MIU SHALL THEN BE REQUIRED TO PERFORM ONE OF THE 
OPERATIONS LISTED BELnw, AS APPLICABLE. 

A, IF A SINGLE WORD STORE OPERATION WA~ SPECIFIED, THE MIU SHALL 
RAISE ITS REQUEST LINES TO THE SPECIFIED MEMORY MODULE, AND THEN 
ALTEHNATELY TRANSMTT THE MCW AND THE DATA TO BE STORED TO THE 
ADDRESSED MEMORY MODULE, THE ~IU SHALL CONTINUE TO TRANSMIT THE 
MCW FOLLOWED RY THE DATA TO BE STORED, UNTIL AN ACKNOWLEDGE 
SIGNAL IS RECEIVED FROM THE MEMORY MODULE, 

81 IF A MULTIPLr WORD STORE OPERATION IS SPECIFIED' THE MIU 
SHALL RAISE ITS REQUf"ST LINES TO THE APPLICABLE MEMORY MODULE1 
ANO THEN SEND TH~ MCW TO THE Mf~ORV MODULE, WHEN THE MEMORY 
MODULE ACKNOWLFDGES THE MCW•S PRESENCE, THF MIU COMENCE THE DATA 
TRANSFER UNDER THE CONTROL Of THE DATA REQUEST SIGNAL, 

C, IF A FETCH OPERATION IS SPECIF'IEn, THE MIU SHALL RAISE. ITS 
REQUEST LINES AND SEND THE MCW TO THE APPLICABLE MEMORY MODULE. 
WHEN THE MEMORY Ml'lOULE ACKNOWLEOGf"S HfE MCW•S PRESENCE, THE MIU 
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SHA1LL ENABLE ITS INFORMATION BUS RF.CETVER CIRCUITS, INFORMATION 
FROM THE MEMORY WILL NOW 8E ACCEPTEn BY THE MIU, HOWEVER1 THE 
MEMORY SHALL RE REQUIRED TO TRANS~tT TO THE MIU A DATA PRESENT 
STR~OBE PULSE Tn Ci~IJSE THE INFORMATlJN PF~F:StNT ON THE INfORMATION 
BUS TO Bf TRANSFERRED TO ANO OFTECTED RY THE REQUFSTING ELEMENT, 
THE DATA PRESENT STR~BE PULSE SHALL HE REQUIRED FOR EACH WORD 
TRANSFERRED FROM ME~ORY TO A REQUESTING ELE~ENT, 

If EITHER A fETCH OR STORE OPERATIJN REQUTHES THE INVOVEMENT OF 
MOl~E THAN ONE MEMORY MOOULE1 THE ~IU 5:1ALL RE REQUIRED TO CONSTRUCT 
AN MCW FOR EACH M~MORY MODULE INVJLVEO. IN THIS CASE1 THE MIU 
SHALL CONSTRUCT AN UPDATED MCW1 ANO T~EN INITIATE ANn CONCLUDE THE 
DATA TRANSfER WITH THE SECOND MEM 1JRY MODULE, IF THE SIX LF::AST 
SIGNIFICANT BITS OF THE L1 ADDRESS FirLn TN THE ORIGINAL MCW WERE 
ALL ZEROS THE UPOAT~O MCW SHALL BE REQUTRED TO HAVE A MODJFIEn Lt 
ADDRESS FIELD WHICH POINTS TO THE FTRST BTT POSITION or THE NEW 
MEMORY MODULE ANO A NEW LENGTH FIFLn WHTCH REFLECTS THE NUMB[R OF 
BITS REMAINING TO q[ TRANSf ERRED, TF THE SIX LEAST SIGNIFICANT 
AITS or THE CIRtlilNAL Lt ADORES~ FIELI) W[RE NOT EQUAL TO ZERO THE 
UPDATED MCW SHALL RE REQUIRED TO HAVE ITS LINK CL) BIT SETJ A 
MODIFIED L1 ADDRESS FIELD WHOSE SIX l(AST SIGNIFICANT DIGITS ARE 
IDENTIFICAL TO THOSE IN THE ORIGINAL ~cw. BITS 18 THRU 33 SHALL BE 
ALL ONES1 AND BITS 14 THRU 17 SHALL REFLECT THE NEW MEMORY MODULE 
NUMBERSJ AND A MODIFiro L~NGTH FIFLD W~ICH SHALL REFLECT THE NUMBER 
OF WORDS REMAINING TO BE TRANSFERRED PLlJS QNE1 WHICH IS REQUJREn TO 
REFLECT THE LINK OPERATION REQUIRED OF THr MEMORy, 

l!SIT .. 0. 40 42 

LI ADDR LENGTH 

FIGURE 39, MEMORY CONTROL ~ORn CMCW) FORMAT 

THE VARIOUS FIELUS OF THE MEMORY CONTROL WORD CMCW) SHALL RE 
DEFINED AS f0LLOW51 

TYPE CT) BIT 

SPECIFIER CS> RIT 

SAME A~ nErINEn FOR ECW. 

IDENTIFIES A STORE OPERATION AS 
EITHER A SINGLE WORD STORE CS=1) OR 
MULTIPLE W"HD ~TORE CS=O> OPERATION. 
ALSO IJENTIFIES A FETCH OPERATION 
wHtCH IS REQUrSTING THAT THE MEMORY 
FATL REGl~TER BE Rf.AO AND THEN 
CLEARED CS=l>t 
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JUSTIFXCATION CJ) RIT 

MODIFY BITS Ml ANO M2 

LINK CL.> BIT 

MODE CM) BIT 

Lt ADDRESS FIELD 

LENGTH FIELD 
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SAME AS nrr1NEO FOR ECW. 

SAME AS DEFINED FOR LOCK CL> BITS JN 
ECW, 

WHEN PRESFNT• INDICATES THAT THE 
FIELD BEING TRANSFERRED IS CONTAINED 
IN MORE THAN ONE MEMORY MODULE ANO 
THAT ITS STARTING MEMORY ADDRESS WAS 
NOT THE REGINNING or A MEMORY WORD 
BOUNDARY C7ERO OR A MULTIPLE or 64), 
THIS BIT IS REQUIRED TO BE IN THE 
TRUE STATE ONLY WHEN FETCHING OR 
STORING A FIELD ACROSS A MEMORY 
BOUNDARY ANO MORE THAN ONE MEMORY 
MODULE IS INVOLVED IN THE TRANSFER, 
WHEN THIS SITUATION ARISES, THE LINK 
BIT MUST BE IN THE TRUE STATE WHEN 
THE UPDATED MCW J.S SENT TO THE 
SECOND MEMORY MODULE. 

INDICATES WHEN PRESENT• THAT THE 
MEMORY SHALL BE OPERATED IN A 
DEFINED PATTERN CE,G,, ONE WORD 
EVERY TWO CLOCKS) AS CONTROLLED RY 
THE MEMORY, 

SAME AS DEFINED FOR Ecw. 

SAME AS OEFINED FOR Ecw. THE MIU 
SHALL ALSO 8E REQUIRED TO DETECT AND 
REPORT TO THE INTERPRETER, MIU• 
DETECTED !ERRORS AND MEMORY•DETECTED 
ERRORS, 

MiuuoETECTED ERRORS SHALL BE AS FOLLOWS• 

A. NO ACCESS TO M~MORY • THIS ERROR CONDITION SHALL BE DECLARED 
IF THE MIU RECFIVES NO RESPONSE FROM THE REQUESTED MEMORY MODULE 
FOR A PERIOD Of 2' MICROSECONDS, ~O RESPONSE fROM MEMORY SHALL 
BE DECLARED Ir A~ ACKNOWLEDGE SIGNAL IS NOT RECEIVED FROM A 
MEMORY MODULE OR ~HEN COMPLETE DATA IS NOT TRANSFERRED BY A 
MEMORY MODULE:. 

Be DISPARITY • THIS ERROR CONDITION SHALL BE DECLARED IF A FETCH 
OF DATA fROM MEMORY IS RECEIVED BY THE ~4IU WITH INCORRECT PARITY, 
OR IF A DATA TRANSFrR FROM THE INTERPRETER IS RECEIVED BY THE MIU 
WITH INCORRECT PARITY, IF A NO ACCESS TO MEMORY OR PARITY ERROR 
IS DETECTED• THE PROCESSOR ERROR R~GISTER SHALL BE LOADED AS 
DESCRIBED IN PARAGRAPH 3,5,2CI>. 
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1rHERE 
•HLL 
irwo 
'~NO 
DNE 
ir AKE 

SHALL BE TWO CLASSifICATIONS or MEMORY-DETECTED ERRORS WHICH 
BE REPORTED TO THE MIUI UNCORRECTABLE AND CORRECTABLE, THESE 

TYPES Of" ERRORS SHALL BE REPORTf':O Tn THE MIU AS f AIL SIGNAL 1 
rAIL SIGNAL 21 RESPECTIVELYJ HOWEVER1 THE MIU SHALL SEND ONLY 
FAIL SIGNAL TO THE INTERPRETER, THE FOLLOWING OPERATIONS WILL 
PLACE WHEN THE MEMORY SENDS A FAIL STGNAL TO THE MIU, 

A, FAIL SIGNAL 1 (UNCORRECTABLE ERROR CONDITION> • If THIS TYPE 
or ERROR CONDITIO~ IS REPORTED BY A MEMORY MODULE WHILE AN MIU 
OPERATION IS IN PROGRESS• THE MIU OPERATinN SHALL BE TERMINATED 
AND THE INTERPRETrR NOTIFIED OF THIS ACTION, IF THE ERROR IS 
REPORTED DURING A TIME WHEN AN Mill OPERATION IS NOT IN PROGRESS 
WITH THE REPORTING MrMORY MODULE• THE MIU SHALL RECORD THE 
FAILURE BUT IT WILL COMPLETE THE CUR~ENT OPERATION, 

8 1 FAIL SIGNAL ~ (CORRECTABLE ER~OR CONDITION> • THIS TYPE OF 
ERROR SIGNAL SHALL CAUSE THE MIU TO NOTTFY THE INTERPRETER Of THE 
CONDITION1 AND OPER.\TJON WILL PROCEED A~ USUAL, 

3.5.2 ruNCTIONAL COMPONENTS ----- ---------- ......... . 
THE MIU SHALL CONSIST or NINE FUNCTIONAL COMPONENTS INTERFACED AS 
ILLUSTRATED IN FIGURE 27• AND OPERATED AS DESCRIBED BELOW, 

A, PRIORITY LOGIC • THIS SECTION SHALL RE RESPONSIBLE FOR 
GRANTING THE SERVTCES or THE MTLl TO THE HIGHEST PRIORITY 
REQUESTING ELEMENT, 

B. CONTROL WORD SELECT LOGIC • THIS SECTION SHALL 8£ RESPONSIBLE 
FOR ROUTING THE ECW Of THE REQUESTING ELEMENT TO THE CONTROL WORD 
REGISTER. AS DIRECTED BY THE PRIORITY LnGIC, 

C, CONTROL WORD REGISTER • THTS SHALL BE A 64•BIT REGISTER• ANO 
vH LL BE US IE D T 0 ST 0 RE T HE E: C W DUR T NG I T S E XE C UT I 0 N A N 0 UP 0 A T I NG 
B'f THE MASTER CONTRnL SECTION, 

D., MASTER CIJNTROL • THIS SECTION SHALL CONTAIN THE CONTROL LOGIC 
NECESSARY TD F'XECUTE ALL MIU OPERATI0 1~S1 TNCLUDING THE CONTROLS 
RE:QUIRED TO COMPLETE RECEIVER AND C>RIVE 1~ PATHS, 

E., MEMORY surrrR REGISTER - THIS SHALL BE A 64•BIT REGISTER• AND 
WltLL BE USED TO BUtFER ALL l.NPtJT ANL> OUTPUT DATA TO AND fROM THE 
MEMORY VIA THE tNroqMATTON BUS, 

f ,, DATA BUFFER REGISTER • THIS SHALL BE A 64•BIT REGISTER• ANO 
WILL BE USED TO BUtFER ALL DATA TRA~srrRS RETWEEN THE REQUESTING 
ELEMENT OF THE INTE~PRETER ANO THE MIU, THIS REGISTER SHALL ALSO 
BE USED FOR LINK TRANSFER OPERATIONS WHICH NECESSITATE THE 
COMBINING Of DATA FtEL05, 
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G, PARITY GENERATOR AND CHECKER • T~IS SECTION SHALL BE REQUIRED 
TO GENERATE PARJTY rOR ALL WORDS BEING TRANSFERRED TO MEMORY1 ANO 
CHECK THE PARITY Of ~OROS BEING FETCrlEO FROM MEMORY, 

H, RECEIVERS AND DRTVERS • THE~E SHALL BE SIXTEEN DISCRETE 
GROUPS OF RECEIVE~ AND DRIVER CIRCUITS IN THE MIU ONE GROUP PER 
MEMORY MODULE INTERFACE, TH~ STATE Of THESE GROUPS SHALL BE 
DETERMINED BY MAST~R CONTROL1 AND O~LY ONE GROUP SHALL BE ACTIVE 
A 1· ANY 0 NE T l: M·E , 

I, PROCESSOR ERROR REGISTER CPER) SrlALL BE A 64•BIT REGISTER ANO 
WILL BE USED TO FACILITATE RECO~ERV fROM ERROR CONDITIONS 
I NI v a L v I NG u: v E L. ~L R E F' E R E N c E s 8 y c A p ir u R I N G .. F 0 R s u R s E Q lJ E N T 
ANALYSIS, ALL AVAILABLE CONTROL INFORMATION RELATING TO THE 
REFERENCE CAUSING THE INTERRUPT, THE PER CAN BE PROGRAMMATICALLY 
BROUGHT TO THE TOP nr THE VALUE STAC~ ONCE THE PER IS LOADED WITH 
ERROR INFORMATION~ TT CANNOT BE LOADED AGAIN UNTIL IT IS CLEAREDJ 
CLEARING PER TS DONE BY FETCHING ITo THE PER IS NEVER LOADED 
UNLESS AN ACTUAL INTERRUPT JS GOING TO QCCUR 

4,0 PHYSICAL CHARACTERISTICS --· ·------- -~----"·-------
CTO BE SUPPLIED> 

5,0 POWER REQUIREMENTS 
••• ••••• •••~••••n••• 

A 120/208 VAC PLUS OR MINUS 101.t TrlRE~•PHASE1 fOUR•WIRE.t 60•CPS 
PILUS OR MINUS Si SOURCE CAPABLE OF" SUPPL.YIN(; 20.1 KVA IS REQUIRED 
BY THE CPM 1 THE FOLLOWING DC POWER IS INTERNALLY SUPPLIED BY THE 
c 1°M. 

NOMINAL 
VOLTAGE ·------

+4,8 VOLTS 

MAXI MU~ 
CURHENT REQUIRED 
CCALCULATEr>> 

-----------· 

585 AMPS 

65 AMPS 

The proprietary information contained in this document is the property of the Burroughs Corporation and should 
not be released to other than those to whom it is directed, or published, without. written author[zation of the 
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6,0 OPERATING ENVIRO~MENT REQUIREMENTS 

... ·------·- -·---·----- -----------· 
THE CPM SHALL PERFORM ITS INTENDED ruNCTIONS AND SATISFY THE 
RELIABILITY ANO MAINTAINARILITY REQUIREME~TS SPECIF'IED HEREIN• WHEN 
OPERATED UNDER THE FOLLOWING ENVIRONMENTAL CONDITIONSt 

AMBIENT TEMPERATURE 
(DEGREES F"> 

RELATIVE HUMIDITY 

~~LTITUOE 

MINIMUM ---·-·· 
65 

---

~AXIMUM ····---
80 

to.ooo rr 

RATE OF' CHANGE 

---------·-··· 
1.5 DEGREES 
PER 0,25 HR, MAX 

901 

---
UNDER THESE CONDITIONS, THE CPM WILL DISSIPATE APPROXIMATELY 39,800 
Bl'UCS) OF' HEAT PER HQIJR, 

1,0 CABLING REQUIREMENTS 

... ------- ------------
(l'O IBE SUPPLIED> 

e.o CONTROL PANEL REQUIREMENTS --- ------- --·-- ------------
THE c 0 NT R 0 Ls A I~ D I ND t c A T n R s NEE DE D T a MAN u AL l y 0 p ER A TE AN 0 M 0 N I T 0 R 
THE CPM WILL BE CONTAINED ON AND BE PART OF THE SYSTEM MAINTENANCE 
DIAGNOSTIC PROCESSOR, 

9,0 QUALITY ASSURANCE PROVISIONS --- ------- ---·--··· ----------

9 , 1 RE L I A B I L I T •f A N D M A I N T A I N A B I L I T Y 

9,i .• 1 MEAN TJME BIETWEEN FAILURES CMTBF'l 
----- ---- •Q•• -·--··· ··-···-- ·····-

The proprietary informaticn contciined in this document is the property of the Burroughs Corpor::ttion and should 
not be released to other than those to whom ii is directed, or published, without written authorization of the 
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THE MTRf FOR THE CPM AS CALCULATED USING THE STANDARD COMPONENT 
fAILURE RATES SPECirIED IN MlL•HDBK•217A AS APPLICABLE TO THE CPU 
PARTS APPLICATION, IS 486 HOURS, 

9,1.2 MEAN TIMF. TO REPAIR CMTTR) ·---- ---· ---- .. ------ ------
THE ESTIMATE MTTR ~OR THE CPM BASED ON USING THE MAINTENANCE 
DlAGNOSITC PROCESSOR TO LOCATE A SINGLE FAULTY COMPONENT OR 
INTEGRATfD CIRCUIT MODULE1 ANO THE SlJB~EQUENT REPLACEMENT Of THE 
FAULTY COMPONENT1 IS t,O HOUR. 

9.2 QUALITY CONTROL 

9,2.1 INSPECTinN RESPONSIBILITY -·--· ---------- ·-------------
THE SUPPLIER IS RESPnNSIBLE FOR THE PERFORMANCE or ALL INSPECTIONS 
ANO TESTS SPECirIED HEREIN, EXCEPT AS NOTED IN THE CONTRACT OR 
ORD£R1 THE SUPPLIER MAY USE HIS OWN OR ANY OTHER INSPECTION 
FACILITIES AND SERVTCES ACCEPTABLE TO THE PROCURING ACTIVITY, 
INSPECTION RECORDS or EXAMINATIONS ANO TESTS SHALL 8E COMPLETE AND 
AVAILABLE TO THE PROCURING ACTIVITY, THE PROCURING ACTIVITY 
RESERVES THE RIGHT TO PERFORM ANY Of THE INSPECTIONS AND TESTS 
SPECIFIED HEREIN WHrN SUCH INSPECTIONS ARE DEEMED NECESSARY TO 
ASSURE THAT THE PR~DUCTS ANO SERVICES CONFORM TO THE PRESCRIBED 
REQUIREMENTS, 

9.2.2 CLASS[FICATION or TESTS 

···-· -------------- .. -----
THESE SHALL BE CLASSlrIED AS QUALITY CONFORMANCE TESTS, 

9,2,3 TEST CQNOITIONS 
••••• •••• o••••••••• 

9,2,3,1 ENVIRONMENTAL 

'!'he pr.,prir:Lu·y info~rnation cunt:1iw·d ln this document;,; the: prC•fhTty of th(' i3uJ'ri;11gbs Corpor:ilim1 anc shil1il.d 
,iut b1, rele .. iscd to cth,~r tha11 those to whcnn it i:-; d1n·c:l<'G, ur p:iblished, wi·'hout writ.ten aut!Jorizatio11 of tli<' 
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(TEMPERATURE, PRESSURE, AND HUMIDITY ro~t TESTING • TO BE SUPPLIED> 

9,2,3,2 TEST POWER 

C TO BE SUP' PL Ir[)) 

9,2,3,3 TEST EQUIPMENT 

CSTANDARD AND SPlCIAL • TO BE SUPPLIED) 

9,2,4 TEST PROCEDURESCS) ----· ---- -------------
CREF'ERENCECS) TO BE SUPPLIED> 

9,2,5 TEST METHODS ----- ---- ------· 
era BE SUPPLIED' 

10,0 PREPARAT[ON FOR UELIVERY ---- --------~-- --- ------·-
10,t PRESERVATION, PACKAGING AND PACKING 

THE EQUIPMENT SHALL BE PRESERVED AND PACKAGED ACCORDING TO THE 
SUPPLIERCS> BE:ST COMMERCIAL PRACTICE F"flH SAF'E DELIVERY BY COMMON 
CARRIER, 

The· prC1prieLlry information co1tained in this doct:mcnt is the property of the Burroughs Corporation and ~hould 
not be released to o-:her than ·:hose to whom :ll i.ro di.reeled, or f.•ubli:,hed, without written authorization of thE, 
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APPENDIX A 

STRUCTURE EXPRESSION EVALUATION ALGORITHMS 

APPENDIX A REPRESENTS THE ALGORITHMS USED BY THE INTERPRETER roR 
THE EVALUATION or DESCRIPTOR STRUCTURE EXPRESSIONS, ALSO INCLUDED 
ARE ILLUSTRATIONS or THE ATTRIBUTE STACK AND THE STRUCTURE 
E:XPIRESSION BErORE.e DURING• AND AFTER E\IALUATIONe 

STANDARD MNEMONICS USED IN THE ALGORIT~MS ARE DEFINED IN TABLE A•t, 
IN THE ALGORITHMS A NUMERICAL SUFfIX USEO ON THE RECEIVING SIDE or 
AN EXPRESSION OENOTFS A WRITE OVER, THE VALUE OF THE SUFFIX 
INDICATES DEPTH INTO A STACK, THE ABSENCE or A SUFFIX IMPLIES A 
PUSH OR A POP or THt 5TACK. 

STANDARD MICRO•OPERATORS USED IN T~E ALGORITHMS ARE DEFINED IN 
TABl.E A•2, THE DEFINITIONS ARE IN BACKUS NAUF:R FORM, 

IN THE ILLUSTRATIONS OF THE ATTRIBUTE STACK, A NUMBER TO THE LEFT 
INDICATES THAT THE CORRrspONOINGLY NU~erRED MICRO•OPERATOR CAUSED 
AN ENTRY TO THE ILLUSTRATION ON THAT LINE, A NUMBER ON THE RIGHT 
INDJ[CATES A DELETION, 

IN THE ILLUSTRATIONS OF THE STRUCTURE EXPRESSION A NUMBER INDICATES 
A CHANGE CAUSED BY THE CORRESPONDINGLY NUMBERED MICRO•OPERATOR, 
ALL EVALUATIONS RESULT IN A VALUE I~ EACH or THE ATTRIBUTE 
CONTAINER FIELDS, CONSEQUENTLY ALL ATTRIBUTE STACK ILLUSTRATIONS 
BEGIN WITH ONE VALUE TN EACH or T~E TWO CnNTAINER STACKS. 

EVALUATION or ALL STRUCTURE 
WITH THE CONSTURCT nPERATOR, 
DATA STRUCTURES WHICH MAVE 
DEALLOCATION OF SPACE ARE 
OPEFUTOR, 

EXPRESSIONS EXCEPT THr LAST IS DONE 
STURCTuRE EXPRESSIONS PERTAINING TO 

NO PROVISION FOR ALLOCATION OR 
ALWAYS EVALUATED BY THE CONSTRUCT 

WHEN THE STRUCTURE EXPRES~ION IS or TYPE SEGMENT NUMBER, THE NUMBER 
FIELD IS USED AS AN INorx INTO THE RESOURCE STACK SLICE TO LOCATE 
THE APPROPRIATE STORAGE LEVEL CONTAINE~ OR OEVICE, 

A STRUCTURE EXPRESSION OF TYPE FIN INDICATES THE ENO OF A 
DESCRIPTOR STRUCTURE EXPRESSION STRING, IT RESULTS IN A TRANSFER 
Of THE CONTAINER FIELDS rROM THE ATTRIBUTE STACK TO THE TOP Of THE 
N1~ME STACK, 

PORTIONS OF THE ALGORITHMS ARE WRITTEN IN PSEUDO•ALGOL FOR CLARITY, 

The proprietary information contained ~n this document i,; the property of the Burroughs Corporation ano should 
not be released to ether than those to whom iii:. di rcd<cd, or published, wi·:J1out written authorization of the 
Hur;--oughs Defense, Space and Special Systems Gr011p, Paoli, Pennsylvania. 
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TABLE A- I STANDARD MNEMONICS 

AS - ATTRIBUTE STACK 

CSPR - CONSTRUCT PROGRAM REGISTER 

DPCR - DESCRIPTOR PROGRAM COUNT REGISTER 

k - THE SIZE (IN BITS) OF A PROGR'AM FIELD USED IN A SELF IDENTIFYING STRUCTURE 

SEP - STRUCTURE EXPRESSION PARAMETERS 

SET - STRUCTURE EXPRESSION TYPE 

VSS - VALJE STACK SLICE (TOP ELEMENT OF THE VALUE STACK) 

X - ARBITF~ARY SYM SOL OR SYM SOLS 

[ J - CONTl::NTS OF THE OBJECT NAMED INSIDE 

< > - EXPLANATION OF A PORTION OF THE MICRO-SEQUENCE 

DENOTl::S FIELD SPECIFIER STRING FOLLOWS 

ac- CONTAINER ADDRESS FIELD 

le - CONTAINER Ll::NGTH FIELD 

ae - ELEMENT ADDl~ESS FIELD 

le - ELEMENT LENGTH FIELD 

THE REMAINING FIELDS ARE DEFINED BY THE DATA STRUCTURE DIAGRAMS 

The proprietary information contained in this document is the prope.~ty of the Hurroughs Corporation and should 
not be released to ether than those to whom it is directed, or published, without written authorization of the 
llurroughfl Defense, Space and Special Systems Group, Paoli, Pc'nrn>ylvanio.. 
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T,~BLE A-2 STANDARD MICRO--OPERATORS 

<CALL>::= <DPCR.ac, le~.ASO.ac, le> <DELETE AS.oc, le> 

<COMBINE>:'.=< ASO.ac ~ ASO.ac+ AS0.0 8 > < ASO. le-E--ASO. le 
<DELETE AS.0 81 le> <BOUNDS CHECK> 

<DELETE As.x>::= <AS.X~ EMPTY> 

<DUPLICATE AS.x>::= < AS.X~ASO.X> 

<EV,~LUATE> :: =<LOCATE .~N ELEMENT OF THE NAME STACK VIA THE DISPLAY> 

<FAULT ( X) >::::: < Sl::T BIT X IN THE PROCESSOR I NTEl~RU PT SECTION> 

<FETCH TO X>'.'.=<X~CONTENTS (AS.ac,lc)> <DELETE AS.ac 1 lc> 

<MOVE ( X) >::=<CONTAINER ( ASO.ac, le)~ (x] > <DELETE AS.ac, le> 

<NEGATIVE SEQUENCE>::=< ASO.a 8 ~ AS0.0 8 -ASO.IE~> <SEP. X ~AS0.08> 

<NEGATIVE SEQUENCE AS.0 0 > :: = <ASO.a
8 
~-AS0.0 8 ·-ASO.le> 

<POSITIVE MOD SEQUENCE SEP.X>::=<SEP.X~(ASO.a 8 +ASO.le)MOD ASO.le> 

<POSITIVE SEQUENCE>::=< AS0.0 9 ~- ASO.a 8 +ASO.le> <SEP.X~ASO.a 8 +ASO.le> 

<POSITIVE SEQUENCE ASO.a 8 >:: = < ASO.a 8 ~· ASO.a
8 

+ASO.le> 

<POSITIVE SEQUENCE SEP. X > :: = < SEP.X ~ ASO.a 8 + t~SO. le> 

<R> :: =<END OF MICRO-OPERATOR STRING> 

<REMOVE>::= (SEE t~PPENDIX B) 

<RET > :: = < DPCR0.0 1:, I c ~EMPTY> <POP DPCR STACK> 

<RTS> :: = < AS.ac, le~ DPCRO.ac, le> < RET> 

<SELECT>::= <AS0.0 8 ~ Jl1SO.a 8 *ASO.lc 

<STORE FROM X >::=<CONTENTS (.AS.a ,lc)~CONTENTS (X) ><DELETE AS.a ,le> 

<UPDATE X > :: = <RETURN LOCAL COPY OF X TO ITS LEVEL ONE LOCATION> 

The proprietary info~mation contained in this document hi the property of the Burroughs Corporation and should 
not be released to ether than those to whom it is directed, or published, without written authorization of the 
Burroughs Defense, Space and Special Systems Group, Paoli, Penmiylvania. 
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VECTOR 

CONSTRUCT 

I. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

AS. Oe , I e ~· SEP. a, , le (~ 
AS. ae~[vss] <INDEX I> ~~ 
REMOVE ( V'.5 S) <NOT A MICRO-OPERATOR> @(~) 
DELETE AS. Oc, le @(~ 
SELECT <:!) 
ASL Oe~ ASI. Oe + ASO. ae 

DELETE ASO. a, 

COMBINE IVECTORI Oe le 

R 
SET SEP 
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FIELD 

L I I 
~ L le ~ Oc le 

Oe 

CONSTRUCT 

I . AS . a e , I e ~ ~; E P. a e , I e 

2. COMBINE ® Oc +oe le 

3. R 0 
AC' ~> 

FIELD I Oe le 

SET SEP 

The proprietary information contained in this document is the property of the Burroughs Corporation and should 
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VA~RIABLE FIELD 

L l 
f+- l le 

le 
Oc 

·I 
O e 

CONSTRUCT 

Ii. AS.a, E- [ vss] < PA.RAMETER a,> 

t:~. REMOVE ( VSS) < NOT A MICRO - OPERATOR > 

3. DELETE AS. Oc, le: 

4. AS. le ~ [ VSS] < PARAMETER le > 

5. REMOVE ( VSS) <NOT A MICRO -OPERATOR> 

© ac+ a, 

© © 
IE-~~~~~_.;;:ii!!ll-~~--1~~~~ 

@ @ 

©© 0 

le 

AS 
6. DELETE AS. Oc, le VARIABLE 

7'. COMBINE I FIELD I 
8. R SET 

The proprietary information contained in this document is the property of the Burroughs Corporation and should 
not be released to other than those to whom it is dir,~eted, or published, without written author:ization of the 
Burroughs Defense, Space and Special Systems Group, Paoli, Pennsylvania. 
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STACK 

b I I I I 
f._ L1.-J le 

f ~ 
ac 

Oe 

G:> a c+ ae le 

EINTEF~ CD 
I. A.S. ae, le~ SEP. ae, le AC' ,) 

;2 . POSITIVE SEQUENCE: SEP. a,e 

I STACK I :3. UPDATE SEP. ae a. le 
4 . COMBINE 
~5 . R SET SEP 

® I STACK I a e + I e I le 

SET SEP 
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STACI!( 

6=='==='==='=====1 ______ ____J 

1._~L__..._~ -1c -t---~ 
ac t-.- le~ 

REMOVE 

©~~ 
AS 

I. AS.ae 1 le~SEP.ae 1 le 

~~. NEGATIVE SEQUENCE 

3. UPDATE SEP. a e 

+0 9-I e le 0 8 - le 

Oc le Oe le 

4. COMBINE 

l,:rACK I ae le 

SET SEP 

0 
~rACK I ae - le le 

SET SEP 
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STACIK 

I I I 
t .. 
Oc 

-t,.-J le l 
CONSTRUCT 

I. AS.a., le~ SEP.a 8 , lei 

2. NEGATIVE SEQUENCE j~S.0 9 

3. COMBINE 

4. R 

SET SEP 
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STACK-VECTOR 

L.===l==I =l=:::::..._I ____ _J 
t. L ~ IC-+·---_..,.1 
Oc: ~le~ 

ENTER 

I. AS. Oe, le+- SEP. Cle, le 

2. POSITIVE ~;EQUENCE SEP. ae © ac+ae le 

3. UPDATE SEP.0
8 CD 

4. COMBINE AS 

5.R 

ls.vEcr.I Oe le 

SET SEP 

IS. VECT. I ® 
0 8 +le le 

SET SEP 
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STJ~CK - VECTOR 

I I I I 
le 1 

Ce 
l-c ---1--le-I-

©@~a,-le 
0 Cc 

AS 

REMOVE 

AS.Ce ,le~SEP.ce, le 

2 .. NEGATIVE SEQUEMCE 

3. UPDATE SEP.c 8 

4. COMBINE 

5. R le 
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~>TACK-VECTOR 

Oe 

CONSTRUCT 

I. AS. le .:E- SEP. le 

2. AS. ae ~ [vss] <INDEX I> © ac:+Ixle le 

©@ 
@0 3. REMOVE (VSS) <l\IOT A MICRO-OPERATOR> 

4. DELETE AS. Oc, le AS 

l= VECTI Oe I~ 
5. SELECT 

6. COMBINE SET SEP 

7. R 
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QUEUE ----

L-'==~' ===='=========~J~__JJ 
f.--f-~1---.~- le l ~I 
Cc Co 

ENITEF~ 

I. AS.ae 1 le~SEP.a 1 ,le 

~~-POSITIVE MOD SEQUENCE SEP. a 1 

~>.IF SEP, a1 =SEP. 0 0 THEN FAULT (FULL) 

4. UPDATE SEP. a:r 

51. CO·MBINE 

6. R 

© 
0 

AS 

SET 

SET 

ac+a1 le 

IQUEUE I a1 

SEP 

® 
IQUEUE I a 1+ le I 

SEP 

Co 

Co 
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QUEUE 

L~l~l===I ==========~==;-~~' J:_._...f---1---l----+-1.J- le ·--l-·--1 
Oo 

REMOVE 

2'.. IF SEP. a0 = SEP. 0 1 THIEN FAULT (EMPTY) 

~I. POSITIVE MOD SEQUENCE SEP. 0 0 

4. UPDATE SEP. 11 0 

5i. COMBINE SET SEP 

6. R 
[QUEUE I Or 

SET SEP 
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QUEUIE 

CONSTRUCT 

I. AS.ae 1le ~ SEP.00 ,le 

2~. IF SEP.00 = SEP.a 1 THEN FAULT (EMPTY) 

31. COMBINE 

4. R 

le 

J 
f 

@ Oc+ Oo 

0 
A'" ,) 

IQUEUE I 
SET SEP 

le 

OI 

J _, 

00 
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LINKED LI ST 

J=1 ~ l 
I -fr) -1 f--1q I I 11 I I --f r-k I 
f t +-+ le f-1t-I l-1-I Oc p q a 

'::ie { REU~TIVE TO SEGMENT) 
t 

ENTER 

I. IF {NSO.SEG #-:f;Jl1CS.SEG#) OR 

{NSO.let# SEP.I) THEN FAULT {LIST) 

2. AS.ae~NSO.aet-AS.ac 

3. IF AS.ae +SEP.I> J~S. lc THEN FAULT {LIST) 

4. AS. le~ k 

5. NEGATIVE SEQUENCE AS. Oe 

6. DUPLICATE AS. ae 

7 IF(SEP.a=-) OR(SEP.q=-1) THEM 

BEGIN 

8. COMBINE 

'9. STORE FHOM SEP. a 

10. SEP. a~ AS. Oe 

11. SEP. q ~ -I 

END 
ELSE 

BEGIN 

12. DUPLICATE AS.01c 1 lc,le 

13. A S . a e E- '.3 E P . q 

14. COMBINE 

15. STORE FROM AS. a e 

16. COMBINE 

17. STORE FROM SEP. p 
END 

LS. SEP. p E- AS. Oe 

19. DELETE AS. Oe 

20. R 

@@ 
@© 
@® 
©® 

AS 

~~a 
SET SEP 

~~a 
SET SEP 

p q 
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LINKED LIST 

rF 11 " I 

I LL 11 I I I I 
f · l -+ 1 l le 

Oc I 
p q a p 

REMOVE 

I. IF (SEP.a=-1) OR {SEP.p= -I) 

THEN FAULT (LIST) 

2. A S . a e , I e ~=--- S E P .. p , I 

3. AS.le~k 

4. DUPLICATE AS .ac, le, ae, le 

5. COMBINE 

6. FETCH TO AS.ae 

7. IF SEP.p=SEP .. a THEN SEP.a~AS.ae 
ELSE 

BEGIN 

8. DUPLICATE AS.ac 1 le,le 

9. AS . a ·~ S E P . q 

10. COMBINE 
SET 

I I. STORE FROM AS. ae 
END 

12. SEP.p~AS.ae 

~ 1 
1 I 11 I 

ld 

L~ a p 

SEP 

@ 

L~ a p 

13. DELETE AS. ae 
SET SEP 

14. POSITIVE SEQUENCE AS. ae 

15. DELETE AS. le 

16. COMBINE 

17. R 
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LINKED LI ST 

CONSTRUCT 

I. AS.a ~ SEP. p 

2. AS. le ~k 

3. POSITIVE SEQUENCE AS. Oe 

4. ASO. le~ SEP. I 

5. COMBINE 

6. R 

SEQUENCE 

I. I F ( S E P . a :: - I ) 0 f~ ( S E P . p : - I ) 
THEN FAULT (LIST) 

2. AS.aeE--SEP.p 

3. DUPLICATE: AS.ae ©@@~a,+p 
4. AS. le ~ k ©@ :ac 

AS 
5. COMBINE 

6. FETCH TO AS. le L~ a p q 

7. SEP. q E- t1S. a e SET SEP 

8. SEP. p E- tl.S. le ® 0 
9. DELETE AS.ae, le l LI ST I a Ip p 

SET SE IP 
10. R 

RESET 

®t 6.d I. SEP. q ~--1 

2. AS. Oe ~SEP. o AS 

3, S E P . p ~ t1 S . o e 

~~ 4. DELETE AS.ae 
a p q 

SET SEP 

@ 0 
~~a a 

SET SEP 
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PUSHDOWN 

ENTER 

I. DUPLICATE AS. Oc, le 

2. AS.ae 4E-- SEP. Oe 

3. AS. le~ k 

4. POSITIVE SEQUENCE AS.ae 

5. AS . a e E-- S E P . a e 

6. COMBINE 

7. STORE FROM ~>E P. I e 

8. AS. I e E- [VS SJ < PA R AM ET ER " I e " > 

9. POSITIVE SEQUENCE SEP, ae 

I 0. s E p. I e ~ A s ' I e 

11. UPDATE SEP.ne,le 

(§} Oc+ 1Jetk 
11

le
11 

@ 

©© 
®00 

®® 
AS 

WN Oe le 
12. REMOVE ( VSS) <NOT A MICRO- OPERATOR> 

PUSH-, ~ 
--L-..----11--... 

SET SEP 
13. DELETE AS. ac, I c 

PUSH- ® I DOWN I Oe+ k 
®. 
··~"I 14. COMBINE ~ 

15. R 
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PUSHDOWN 

• i'I '11 I 
le~·___.. 

REMOVE ----
I. DUPLICATE AS. Oc 1 le 

:2. AS.ae 1 le ~SEP.ae, le 

:3. NEGATIVE SEQUE'JCE 

4. DUPLICATE AS. a,! 

5. AS. le ~ k 

E5. NEGATIVE SEQUENCE 

7' COMBINE I, L9-.~-~-~ __ l _a_e ___.__I ~ 
SET SEP 

8. FETCH TO SEP. le 

9. UPDATE SEP. Oe, le ~~~~I a~e I~ 
10. COMBINE SET SEP 

11. R 
I ~~JSH-1 © I @lae' 
~)WN Oe-le-k 

SET SEP 

The proprietary information contained in this document is the property of the Burroughs Corporation and should 
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PUSHDOWN ------

w '11 
f lk I 
Oc 

CONSTRUCT ------
I. AS.oe 1 le ~SEP.ae 1 le 

2'.. NEGATIVE SEQUENCE AS. 

3. COMBINE 

4. R 

+ 

Oe 

1'1 'fl I I 

SET 

l~USH-1 
~OWN 

le 

The proprietary infcrmation contained in this document is the property of the Burroughs Corporation and should 
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VARI.ABLE QUEUE 

r- 11 n r---i I 
11 II I I I I I I I I 

!~--......__f_-le--+~1 le -t~1 _._., 
Or 

ENTER 

I. AS.oe~SEP.or 

2. AS. le ~ k ® Oc 
II le II 

3. DUPLICATE AS .oc, le: @ @) 
IE-~--~~~'"*~--·~t--~~~ 

© © 
IF (AS.oe2 SEF'.0 0 ) AND 

(AS.ae+k+[vss]+k>~~S.lc) THEN 
BEGIN 

IF[VSS]2 SEP.0 0 THEN 0©® ©® 
FAULT (FULL) 

ELSE 
BEGIN 

4. COMBINE 

5. AS . I e E-- [VS S] 

6. STORE FROM t~S.le 

7. AS . a e E-- 0 
END; 

END 
ELSE 

BEGIN 

I F AS. a e + k + (VS S ) 2 SEP . a o TH EN 

FAULT (FULL) 
ELSE 

BEGIN 

8. DUPLICATE AS.ae 1 le 

9. COMBINE 

10. POSITIVE: SEQUENCE AS. Oe 

11. AS 0 . I e ~:--- ( V S S ] 

12. STORE FROM AS. le 
END; 

END; 

13. POSITIVE SEQUENCE SEP.or 

14. UPDATE SEP. Or 

©© ©@ 
AS 

Oo le 

Oc le 

AS 

I Y.QUEUE I Or Oo le 

SET SEP 

@) 
15. HEM 0 VE ( VS S ) < N 0 T /.1 M I CR 0 - 0 PE RA TOR > El .... , Ea1+k+ le Oo le 

16. DELETE AS. Oc, le SET SEP 

17. COMBINE 

18. Ft 

The proprietary information contained in this document is the property of the Burrot1ghs Corporation and should 
not be released to ether than those to whom it is directed, or published, without written authorization of the 
Burroughs Defense, Space and Special Systems Group, Paoli, Pennsylvania. 

A• 22 



CP 1720•5592 

VARIABLE QUEUE 

r- rt 
I 11 

l -bf-QC 

REMOVE -----
I. AS.ae 1 le-SEP.a 0 ,le 

IF SEP.or: AS. Oe THEN 
FAULT (EMPTY) . 

2. DUPLICATE AS . a e 

1fl 

3. POSITIVE SEQUENCE AS.ae 

4. AS.le- k 

5. POSITIVE SEQUENCE SEP.ac 

IF SEP.0 0 '¢ SEP. Or THEN 

BEGIN 

6. DUPLICATE AS. a c , I e 

7. COMBINE 

8. FETCH TO SEP.le 

I 
l 
Or 

IF SEP.le> AS.le - SEP.a 0 THEN 

9. SEP.0 0 -0; 
END 

ELSE 

10. DELETE AS. ne, le; 

11. COMBINE 

12. R 

I 
I I I I 

le l-1.-I · I 

® 
0® 

©©® 
© 
AS 

Oo 

Oc+ Oo 

Oc+c1 0 tle 

Oc 

Oc 

~1EuEI 
SET SEP 

EIEUEI 
SET SEP 

~1EuEI 
SET SEP 

le 

k Oc1+le 

le Oo 

le Oo 

Or CJ o 

© 
Or la 0 +le+kl 

@ 
Or 0 

k 

le 

le 

® 
le' 

le I 
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VArtlABLE QUEUE 

L--=' ===='~1'===1·~,==·==='r.--='=~=::=;---~' 
t--~L-d-+---lc__.....Ll.__~f _..~ 

CONSTRUCT 

AS . a 1 , I e +-- SEP. 0 0 , I e 

2. COMBINE 

3.R 

A(' 
,) 
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PUSHDOWN STACK 

I •11 +ii I I I I p I .. ---hl-1c b.,J Oc 

Oel 

ENTER 

AS. 0 8 ~SEP. Oe
2 

2. AS. le~ le 1 

3. AS.le~ k 

4. POSITIVE SEQUENCE AS.ae 

5. AS. Oe ~SEP. 0 8 I 

6. SE P. a e 
1 
~ SE: P. a e 

2 

7. SEP. I e ~ SE P. a e ·-(AS.ae+AS.le) 
I 2 

8. UPDATE SEP.ae ,le 1 I 

9. COMBINE 

10. SEP. a e ~ AS. a e 
2 

111. UPDATE SEP. ae
2 

It~. STORE FROM ~s, 1 e 

1~;. DELETE AS.0 8 ,le 

14. R 

L.J 
2 

G) 
®©@ 

®0 
AS 

Oe2 

I I PUSH- I a le, I 1, d, DOWN e1 

SET SEP 

© G) 
I 11 d I ~·-~-~_-_._I .....-a_e_2_ .... 1a_e_i(Oe1+k)I 

SET SEP 

(@) 
I l2d2 I sn~CK I Oe2 + k I lez 

SET SEP 
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PUSHDOWN STACK 

I 
f I 1 I 911 '11 I I _J 

f 4 lk I le b.,J j 
1 •• L 1 I ac 

IRE MOVE 

I. AS.a,,le~SEP.a, 1 le
1 I I 

2. NEGATIVE SEQUENCE AS.a, 

3. SEP.a, ~ AS.a,1 2 

4. ASO.le ~ k 

5. NEGATIVE SEQUl::NCE 

6. COMBINE 

7. FETCH TO SEP. le 

8. UPDATE SEP. Oe
2 

9.UPDATE SEP.ae
1 

,le, 

10. R 

a,, a,2 

® 

® © © ~~-~~~---~~ 
CD 

I 
PUSH-

111 d1 DOWN I a,
1 

SET SEP 

PUSH- @ 
I 11 d 1 I DOWN tc1,1-le1-j 

SET SEP 

I 12 d2 J STACK I a,
2 

I e2 

SET SEP 

@ 
I 12 d2 I STACK I a,

1 
-le1 f le 2 

SET SEP 
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PUSHDOWN-PUSHDOWN 

I f111 '111 'II t 
11

11 '111 I I 
L -td- le b.,:;f M- ·I Oc 

ENTER 

'~ S . a e ~ SE P . a ,~ 
2 

2. AS, le~ le 1 

3. J~S. le~ k 

4. POSITIVE SEQUENCE AS. Oe 

5. J~S.aeE-SEP.ae 1 
6. SEP.ae 1 ~SEP. Oe

2 

7. SE P . I e 1 ~ SEP . c1 e 
2 

- ( AS . a e + AS . I e ) 

8. UPDATE SEP.ae, le 1 I 

9. COMBINE 

10. SEP.ae 2 ~AS.ae 

11. UPDATE SEP.ae
2 

12. STORE FROM AS. le 

13. DELETE AS.ae,le 

14. R~ 

IJel 

© 
®©@ 

®0 

Oe 2 

I PUSH I N 

SET SEP 

I PUSH I N 

SET SEP 

© 

I PUSH··1 
N - a,2 

SET SEP 

@) 
I PUSH _1_a_e_2_+_k_._ ___ 1e_2~J 

SET SEP 
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PUSHDOWN-PUSHDOWN 

I t°j11 ~11 f!11 'll
1

ltfl I 
t~---8-1c 

REMOVE: 

I. DUP'LI CATE AS. Oc, le 

2. AS.a 9 ~ SEP.0 9 
I 

3.AS.le~k 

4. POSITIVE SEQUENCE AS.a,e 

@ ® 
r-~~~·~~~ftE-~~~~~--i 

®© @@ 
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5. COMBINE ®0® ©©® 
6. FETCH TO SEP. le2 

7. AS.ae 1 1e~SEP.ae 11 le 1 

8. NEG AT I VE SEQ U E NC E AS. er e 

9. SEP.ae ~AS. ae 
2 

10. UPDATE SEP. ae
2

, le 2 

11. ASO. le~ k 

12. NEGATIVE SEQUENCE 

13. COMBINE 

14. FETCH TO SEP. le 1 

15. UPDATE SEP . a e 
1 

, I E! 1 

16. R 

0©CD ®® 

@ @) 

11 1 d 1 ~,._a_._1_' e_,_-_.k....__'_e_
1 
_' ... 

SET SEP 

PUSH-II 0 11
2 d2 DOWN . 9

2 

SET SEP 

@ © 
11 2 d 2 S .... a_._' -_i_e 1-'l __ i e_' ___, 

SET SEP 
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CALL 

CONSTRUCT 

I. AS .oe, le+- SEP.I I, d I CALl·--~'----'-'__...___d __ ~ 
2. EVALUATE SET SEP 

3. CALL <MICRO- OPERATOR> 

4. R 
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FIN 

CONSTRUCT 

I. IF PDCR STACK IS EMPTY THEN 
RETURN TO PROGRAM 

ELSE 
POP A VALUE TO THE PDCR 

2. R 

The proprietary information contained in this document is the property of the Burroughs Corporation and should 
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APPENDIX B 

PRnGRAM OPERATOR ALGORITHMS 

APPENDIX B CONTAINS THE ALGORITHMS USED RY THE INTERPRETER fOR 
EXECUTION or THE PROG~AM nPERATORS. 

EACH OPERATOR ALGORITHM STARTS WITH AN ENVIRONMENT AT ENTRY TO SHOW 
THE STATE OF TME TNTERRETER JUST PRYOR TO START OF OPERATOR 
E~(ECUTION, 

THEN THE PURPOSE O~ EACH OPERATOR IS GtVEN, FOLLOWED BY A 
DESCRIPTION OF WHAT T~E OPERATOR DOES. 

THE INSTRUCTION FLOW GIVING DrTAILED EXECUTION or THE OPEHATOR 
FOLLOWS THE DESCRIPTION. THE INST~UCTION FLOWS ARE WRITTEN TN 
PSEUDO•ALGOL FOR CLARITY, 

The propri.etary infor-mation contained .in this document i:3 the prnpe rty of the Burroughs Corporation and should 
not he released to ether than those to whom it i.-; dirPctPd, or published, without written authorization of the 
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CONSTRUCT CNAME) 

ENVXRQNMENT AT ENTRY 

NONE 

PURPOSE 

TO BUILD A RErERENCE, 

DESCRIPTION 

STRUCTURE OPERATORS 

CONSTRUCT FETCHES THE NAMED DESCRIPTOR ANO BUILDS A REFERENCE BY 
EXECUTING THE OESCRTPTION. THE EXECUTION srQUENCE DEPENDS ON THE 
STRUCTURE EXPRESSTON TYPES AND IS GIVEN IN APPENDIX A, 

INSl'RUCTION FLOW 

L11 IF ACCESS ATTRIRUTES SPECIFIED THEN 

ACCESS COLLrCTION STACK + ACCESS ATTRIBUTESJ 

IF INTERPRETER ATTRIBUTES SPECIFIED THEN 

ACCESS COLLECTION STACK + INTERPRETER ATTRIBUTES 

IF ALLOCATE BIT - 1 THEN 

SET ALLOCATE fAULT 
ENDJ 

IF S•EXPRESSION TYPE • CALL THEN 

The proprietary information contained in this C'ocument is thP. prope.~ty of thE' Burroughs Corporation and should 
not be releasPd to c,ther than those to whom it i> din·dPd, or published, without written authorization of the 
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L21 PUSH DPCS 
DPCR • ~VALUATE CNAME) 
FETCH DESCRIPTOR 
GO TO Lt, 
ENDJ 

IF S•EXPRESSION TYPE • SEGMENT NU~BrR THEN 

IF DEFAULT SEGMENT NUMBER SPECIFIED 
GO TO NEXT S•EXPRESSION TYPE 

ELSE AC.LC • RSB CSEG #) 

IF' DEFAULT SEGMENT NUMBER NOT SPECIF"IEO THEN 
SET S•EXPRESSION FAULT 
END 

IF S•EXPRESSION TYPE '# END1 AND - CALL THEN 

CONSTRUCT "CS•EXP TYPE >J 

IF' S•EXPRESSION TYPE •·CALL THEN 

GO TO L21 

IF S•EXPRESSION TYPE • FIN THEN 

IF INTERPRETER ATTRIBUTE = DESCRIPTOR THEN 

DPCR • AC1LC 
FETCH OF-:SCRTPTOR 
GO TO Lt.J 

ELSE IF OPCS - ~MPTY THEN 

ELSE 

P(JP OPC S 
FIE TC H Dr SC R t P T 0 R 
GD TO Lt 

NSO • ACCESS ATTRIBUTES 
NSO + INTERPRETER ATTRIBUTES 
NSO • SEGMENT NUMBER 
NSO + FIELD EXPRESSION TYPE 
NSO • AC I l .. C 
NSO • f IN 

END 

The proprietary information contrrined in this document i:3 the property of the Burroughs Corporation and should 
not be released to ether than those to whom ii is d.lr,•cted, c .. r published, without written authorization of the 
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ENTl~R CNAME> 

ENVIRONMENT AT ENTRY 

NONE 

PURPOSE 

TO ALLOCATE SPACE IN A STHUCTURE AND BUILD A REFERENCE TO THAT 
SPACE, 

OIESCRIPTION 

ENTER rETCHES THf NAMED DESCRIPTOR1 rINDS THE INNERMOST STRUCTURE• 
ALLOCATES A FIELD IN THE INNERMOST STRUCTltRE1 AND BUILDS A TERMINAL 
REFERENCE TO THE NEWLY ALLOCATED rIELD IN THE TOP or THE NAME STACK, 

INSTRUCTION F"LCIW 

L11 IF ACCESS ATTRIBUTES SPECIFIED T~EN 

ACCESS COLL~CTION STACK • ACCES~ ATTRIBUTESJ 

IF INTERPRETER ATTRIBUTES SPECIFIED THEN 

ACCESS COLLECTION STACK • INTERPRETER ATTRIBUTES 

Ir ALLOCATE BIT - 1 THEN 

SET ALLOCAT~ FAULT 
ENDJ 

IF S•EXPRESSION TYPE = CALL THEN 

PUSH DPCS 
DPCR • EVALUATE CNAME> 
FETCH DESCRIPTOR 
GO TO Lt, 
ENDJ 

The proprietary information contained in this document i,; the property of the Burroughs Corporation and should 
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IF S•EXPRESSION TYPE SEGMENT NUMBER THEN 

IF DEFAULT SEGMENT NUMBER SPECirlED 

GO TO N~XT S•EXPRESSION TYPE 

ELSE AC,LC • RSB CSEG #) 

IF DEFAULT SEGMENT NUMBER NOT SPEClrIED THEN 

SET S•EXPRESSION FAULT 
END 

L2a IF S•EXP TYPE 1 ~ CALL ANO S•EXP TY?E I + 1 - FIN THEN 

CONSTRUCT CS•EXP TYPE> 
INCREMENT DPCR 
GO TIJ L2J 

IF S•EXP TYPE I • CALL AND S•EXP TYPE I + 1 ~ FIN THEN 

PUSH DPCR 
DPCR • EV,ALUATE CLL,O> 
FETCH DESCRIPTOR 
GO TD L tJ 

8• 5 

IF S•EXP TYPE I • CCALL OR VECTOR OR FIELD OR VARIABLE FIELD] 
AND S•EXP TYPE I +1 c f tN 
AND DPCS • EMPTY 
AND nNTERPRETER TYPE ~ OESCRIPTnR THEN 

FAULrJ 

IF S•EXP TYPE s FIN ANO DPCS ~ EMPTY THEN 

POP DPCS 
fETC~~ DESCRIPTOR 
GO TCI L ti 

IF S•EXPRESSION TYPE • rlN AND INTERPRETER TYPE • DESCRIPTOR 
THEN 

DPCR • ACJ1LC 
f'ETC ... I DESCRIPTOR 
GO TO L!J 

The proprietary information contained in this document is the property of the Burroughs Corporation and should 
not be released to other than those to whom it is directeri, or published, without written authorization of the 
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ENTER cs•EXP TYPE> 
NSO • ACCESS ATTRIBUTES 
NSO • INTERPRETrR ATTRIRUTUTES 
NSO • SEGMENT NUMBER 
NSO • FIELD • CS•EXPRESSION TYPFJ 
NSO • Ac-1 .. c 
NSO • FIN •cs·E~PRESSION TYPE] 

END 

'1'11.; l roprietal'y inform<dion contaitwd in this document is the iwopet·ty of the Burroughs Corpr•ration ::inc: shcli1k 
1wt b·~ rclcas,~d ro r•ther than those to whom it l'< din ct"'!, or published, without written :;i;U•orizati_o,. of the 
Htirroughs Defern3f-':, Space and Sppcial SystcmE Gr·.·up, Pai)li, P·:nn:3ylvania. 
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RE~tOVE CNAME> 

ENVIRONMENT AV ENTRY 

NCINE 

IPUA:POSE 

TO DEALLOCATE SPACE IN A STRUCTURE AND BUILD A REFERENCE TO THAT 
:SPACE, 

!DESCRIPTION 

REMOVE FETCHES THr NAMED OESCRIPTOR1 FINDS THE INNERMOST STRUCTURE1 
DEALLOCATES A FIELD IN THE INNERMOST STRUCTURE ANO BUILDS A 
TERMINAL REFERENCE TO THE NEWLY REALLOCATED FIELD IN THE TOP or THE 
l~AME STACK, 

J[NSTRUCTION FLOW 

L11 Ir ACCESS ATTRIR.UTES SPECIFIED THEN 

ACCESS COLLrCTION STACK • ACCESS ATTRIBUTESJ 

IF INTERPRETER ATTRTBUTES SPECIFIED THEN 

ACCESS COLLECTION STACK • INTERPRETrR ATTRIBUTES 

Ir ALLOCATE BIT ~ 1 THEN 

SET ALLOCATE FAULT 
ENDJ 

Ir S•EXPRESSION TYPE = CALL THEN 

PUSH DPCS 
DPCR • EVALUATE CLL1D) 
FETCH Or.SCRIPTOR 

1(;0 TO Lt • 
'iENDI 

IF S•EXPRESSION TYPE SEGMENT NUMBER THEN 

rr OEFAULT SEGMENT NUMBE~ SPECIFIED 

The proprietary information contained in this document is the property of the Burroughs Corporation and should 
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GO TO NEXT S•EXPRESSION TYPE 

ELSE AC1LC + RSB CSEG '> 

IF DEFAULT SEGMENT NUMBER NOT SPECJrIED THEN 

SET S•EXPRESSION FAULT 
END 

L21 Ir S•EXP TYP[ I ~ CALL ANO S•EXP TYPE I + 1 ~ FIN THEN 

CONSTRUCT CS•EXP TYPE> 
I NC~~EMENl OPCR 
GO 10 L21' 

IF S•EXP TYPE I • CALL ANO S•EXP TYPE I + 1 + FIN THEN 

PUSH OPCR 
OPCR + EVALUATE CLL,O> 
fETCH DF.:SCRJPTOR 
GO TO LIJ 

B• 8 

IF S•EXP TYPE I • [CALL OR VECTnR OR FIELD OR VARIABLE FlELOl 
ANO S•EXP TYPE t+1 • FIN AND OPCS • EMPTY 
ANO INTERPRETER ATTRIBUTE + DESCRIPTOR THEN 

FAULTJ 

IF S•EXP TYPE I • FIN AND OPCS ~ EMPTY THEN 

POP DPCS 
FETCH DESCRTPTOR 
GO TO L tJ 

IF S•EXP TYPE • f IN AND INTERPRETER ATTRIBUTES • DESCRIPTOR 
THEN 

DPCR • AC1LC 
FETCH DESCRIPTOR 
GO TO L IJ 

REMOVE cs•EXP TYPE) 

NSO + ACCESS ATTRIBUTES 
NSO • INTERPRETER ATTRIBUTES 
NSO • SEGMENT NUMBER 
NSO • FIELD •[S•EXPRESStONl 
NSO • AC1LC 
NSO • FIN cs•EXPRESSIONl 

END 

The propridary infcrrnation contained in this document is the pruperty of the BurToughs Corporation and should 
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ENVIRONMENT AT ENTRY 

E:NTl~Y IN NSO 

PURPOSE 

REFERENCE OPERATORS 

NAME IS UTILIZED TO PRODUCE A REFERENCE Tn A rIELD OR PROGRAM. 

DESCRIPTION 

B• 9 

THE NAME OPERATOR FVALUATES THE INTERPRETER ATTRIBUTES, IF THE 
INTERPRETER ATTRIBUTE IS DATA, THE DESCRIPTOR IS LEFT IN NSO, IF 
THE INTERPRETER ATTRIRUTE IS PROGRAM, A FUNCTION CALL IS MADE. 

INISTRUCTION FLOW 

IF INTERPRETER ATTRIBUTES = PROGRAM T~EN 

END 

IF INTERPRETER ATTRIBUTES ~ FUNCTION THEN 

FAULT 

ELSE EXECUTE 

PROCEDURE RrTURNJ 

The ,proprir,tary information C(•lltained .in this document i3 the property of the Burroughs Corporation and should 
not ne released to C•ther than those to whom it i:; dircct.,d, or published, without written <iuthorization of the 
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ENVIRONMENT AT ENTRY 

ENTRY IN NSO 

PURPOSE 

VALUE IS USED TO PLACE AN OPERAND IN T~E VALUE STACK, 

DESCRIPTION 

THE VALUE OPERATO~ EVALUATES THE INTERPRETER ATTRIBUTES, IF THE 
INTERPRETER ATTRIBUTr IS OATA1 THE DATA IS FETCHED ANO ENTERED IN 
THE VALUE STACK, Tf THE INTERPRETER ATTRIBUTE IS PROGRAM, A 
PROCEDURE CALL IS MADE, 

INSTRUCTION FLOW 

IF INTERPRETER ATTRiqUTES • PROGRAM THEN 

IF INTERPRETER ATTRIBUTES - FUNCTION THEN 
FAULT 
ELSE EXECUTE' 

PROCEDURE RETURNJ 

If INTERPRETER ATTRI~UTES a DATA OR LOCK THEN 

VS • CNSOl 
NSO • MU• 
ENO 

E:LSE SET FAULT 

ENDJ 

The propridary information cont:±ineci in this document i~ the proper'ty of the But'rougr,s Corporation and should 
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STORE 

ENVIRONMENT AT ENTRY 

ENTRY IN NSO 
MU OR MU• IN NSt 

PURf>OSE 

STORE IS USED TO STORE A VALUE IN LEVEL•1, 

DESCRIPTION 

B• 11 

THE INTERPRETER ATTRIBUTES ARE EVALUATED, IF THE ATTRIBUTE IS 
PROGRAM THEN A FUNCTION CALL IS ~ADE, A DATA DESCRIPTOR IS 
RETURNED AS A RESULT nr THE FUNCTION CALL. THE FORMAT OF THE VALUE 
IS TRANSFORMED TO THE FORMAT OF THE STORED FIELD, THE VALUE IS 
THEN STORED IN THr FirLD POINTED TO BY THE DATA DESCRIPTOR. 

I N S 1r RU C T I 0 N F L IJ W 

If INTERPRETER ATTRl~UTES • PROGRAM T~EN 

IF INTERPRETER ATTRIBUTE ~ FUNCTION THEN 

FAUL ·r 

ELSE EXECUTE 

PROCEDURE RETURN 

IF INTERPRETER ATTRIBUTES • DATA OR LOCK THEN 

If NSO FORMAT SEL • NS1, FORMAT SEL THEN 

iW TRANSFORMJ 
t:NSOl • VSO 
"S OFF" 
~450 OF'f 
NS 1 Ol~f 

f:ND 

ELSE F'AUL'f 

[NOJ 

The proprietary inform<"ition contained in this clocumPnt is the property of the Burroughs Corporation and should 
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EXECUTE 

ENVIRONMENT AT ENTRY 

EN1'RY IN NSO 

PURF10SE 

EXECUTE IS USED TO PRnGRAMMATICALLY CALL PROCEDURES, 

DESCRIPTION 

B• 12 

THE EXECUTE OPERATO~ EVALUATES THE INTERPRETER A PROCEDURE CALL IS 
MADE. OTHERWISE THE REFERENCE IS LErT nN THE TOP OF NS, A 
PROCEDURE CALL ENTERS THE PROGRAM DESCRIPTOR TN THE PROGRAM CONTROL 
STACK. IF THE PROCEnuRE HAS PARAMETr~s A SLICE IS CREATED ANO THE 
REFERENCE ENTERED IN NSS, THE SLICE REFERENCE IS ALSO STORED IN 
THE DISPLAY AT THE LEXIC LEVEL SPECIFIED BY THE CALLED PROGRAM, 
THE DISPLAY IS UPDATEn, 

INSTRUCTION FLOW, 

IF INTERPRETER ATTRIBUTES • PROGRAM THEN 

PUSH PCS 
PCR • NSO 
Nso arr 

IF PCR,P•1 THl:.N 

END 

ENTER V 
Nso orr 
ENTER N 
DUPLICATE 
CONSTRUCT DISPLAY CPCR,LL> 
STORE 
UPDATE DlSPLAYI 

ENDJ 

T!w pr,Jprietary infc,rrnatinn contained in this doc11ment is the property of the Burroughs Corporation and should 
not be rel.,ased to other than those to whom it ic: dir,"c1.c:d, or published, without written author:lzation of the 
Hurroughs Defense, Space and Special Systems Gr·nup, Pcioli, Penns:vlvania, 
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LOAD 

ENVIRONMENT AT ENTRY 

NSO F'ULL 

F~URIPOSE 

GEINERAL 

CIESICRIPTION 

8• t 3 

DESCRIPTOR OPERATORS 

LOAD FINDS A DESCRIPTOR IN NSS, T~E INTERPRETER ATTRIBUTES ARE 
EVALUATED IN ORDER TO DETERMINE SUBSEQUE~T ACTION, IF THE 
INTERPRETER ATTRTBuTrs ARE PROGRAM OR DATA, THE DESCRIPTOR REMAINS 
IN NSS, IF THE INTERPRETER ATTRIRUTE IS OESCRIPTOR1 A REFERENCE IS 
BUILT BY EXECUTTNG THE DESCRIPTOR. THE CONTENTS or THE FIELD 
SPECIFIED BY THE REFE~ENCE REPLACE THE GIVEN DESCRIPTION, 

INS'rRUCTION FLOW 

EVALUATE DESCRIPTOR TN NSO 
I f I NT E RP RE TE 1R A T TR I RUT E I S DE SC R I PT 0 R THEN 

FETCH DESCRIPTOR 

The proprietary info~rnaticn contained in this document is the property of the Burroughs Corporation and should 
not be released to other than those to whom i1 is din·ct"d, or published, without written authorization of the 
Burrou1.;h8 Defense, Space and Special Systerns Grnup, Paoli, Pennsylvania. 
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0 E S C: R I B E C N A M E ') 

ENVIRONMENT AT ENTRY 

NSCI F'ULL 

PURPOSE 

TO GENERATE A DESCRIPTION OF A DESCRIPTION, 

DESCRIPTION 

DESCRIBE WILL SET THE ACCESS ATTRIBUTES TO THE CLEARED STATEJ THE 
INTERPRETER A.rTRtBUTF'S WILL BE SET fl'} l)ESCRIPTOR, THE STRUCTURE 
EXPRESSION GENERATED WILL BE A F'IELD WITH THE AE ANO LE OF THE NA~E 
PASSED TO THE OESCRiqE OPERATOR AS A ?ARAMETFR FOLLOWED BY AN ENO. 
THE GENERATED DESCRIPTION IS LEF'T IN NSS, 

I NS 1rRUC TI ON fLIJW 

N s ., A c c E s s A ·r T R t B u T r s .. c L E A R 
NSO, INTERPRETER ATTRIBUTES • DF:SCRit>TOI~ 
NSO, S•EXP • SEG NU~BER 
EV~'LUATE CNAME) 
NS1, S•EXP • NSO CREF') 
DELETE 
NSO, s•ExP .. FIN 
END 

The prupridary information contained in this document is the property of the Burroughs Corporation and should 
not be released to c•ther than those to whom it is directed, or published, without written authorization of the 
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ALLOCATE CNAME 11 NAM~ 2) 

ENVIRONMENT AT ENTRY 

NS(), NSl fULL 

PURPOSE 

TO ALLOCATE SPACE TO AN UNALLOCATED STRUCTURE, 

DESC:HIPTION 

ALLOCATE RECEIVES tHE NAME Of AN ALLOCATED STRUCTURE AND THE NAME 
or AN UNALLOCATED STRUCTURE, THE NAMED DESCRIPTION OF THE 
u IN AL. L n c ATE 0 s ,. Ru c Tu R ~ I 5 E v AL u A TE D T n s EE I f THE F I R s T s TR u c Tu RE 
EXPRESSION IS A CALL OR A SEGMENT NUMBER• F'IELO, If NEITHER, AN 
ILLEGAL OPERATION FAULT IS SET. IF IT IS A CALL• THE NAME nr THE 
AILL01CATED STRUCTURE IS PASSED TO THE CALL. IF" IT IS A SEGMENT• 
NIUMB.ER F'IEL01 THE NAMED DESCRIPTOR or 1'HE ALLOCATED STRUCTURE IS 
D<ECUTED IN E:NTER Mn DE• THE RESULT I l't4G FtEF"ERENCE IS PASSED TO THE 
FIELD EXPRESSION Of THE UNALLOCATED ST~UCTURE, 

INSTRUCTION fLCIW 

:lF S•EXP1 = SE:GMrNT NUMBER THEN 

IF S•EXP2 • FIELD THEN 

ENTER CLL2102> YIELDS REFERENCE 
F I E L 01 C A E •' L F.: ) • RE FE R E N C E 

ELSE FAUL1' 

ELSE IF' S•EXP1 • CALL THEN 

ENO 

ELSE FAULT 

Tiw proprietary inforrn,1tion contained in HLi3 cloct.ment is the proper·ty of the Burroughs Corporation and should 
not be released to cth"r than thuse to whom it L: dirPctt'.d, or published, without written authorization of the 
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BIND (NAME 11 NAME 2) 

ENVXRONMENT AT ENTRY 

PURF•OSE 

TO MAP AN UNALLOCATED STRUCTURE ONTO A~ ALLOCATED SPACE, 

DESC:RIPTION 

THE RIND OPERATOR IS GIVEN THE NAME ar AN ALLOCATED STRUCTURE ANO 
THE NAME OF AN UNALLOCATED STRUCTURE, THE NA~ED DESCRIPTION OF THE 
UNALLOCATED STRUCTURF IS EVALUATED rn SEE tr THE FIRST STRUCTURE 
EXPRESSION IS A CALL nR A SEGMENT NUMRER1 FIELD. Ir TT IS NEITHER, 
AN ILLEGAL OPERATION FAULT IS SET, IF IT IS A CALL, THE NAME OF 
THE ALLOCATED STRUCTU~E IS PASSED TO T~E CALL, If" IT IS A SEGMENT• 
NUMBER·FIELD1 THF NAMED DESCRIPTOR or THE ALLOCATED STRUCTURE IS 
EXECUTED IN CONSTRUCT MOOE, THE RE~ULTtNG REFERENCE IS PASSED TO 
THE FIELD EXPRESSION ~F THE UNALLOCATrD STRUCTURE, THE DESCRIPTION 
or THE NEWLY ALLOCATED STRUCTURE REMAINS IN NSS, 

I NS l'RUC TI ON FLOW 

IF S•EXP1 • SEGMENT NUMBER THEN 

IF S0 EXP 2 2 FirLD THEN 

CONSTRUCT CLL2,D2> YIELDS REFERENCE 
rIELD CAE,LE> + REFERENCE 

ELSE f"AtJL'f 

ELSE Ir S•EXP2 • CALL THEN 

END 

ELSE F"AUL.T 

The proprietary infcrmation contained in this dDcument ls the property of the Burroughs Corporation and should 
not be released to other than those to whom .it is :fir,,ct,,d, or published, without written authori.zation of the 
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SHOFHEN (NAME) 

ENVIRONMENT AT ENTRY 

NS01 F"ULL 

PURPOSE 

TO REDUCE THE SIZE or A DESCRIPTOR. 

DESCRIPTION 

THE SHORTEN OPERATOR rrTCHES THE NAMED DESCRIPTOR. SHORTEN 
EXECUTES THE FIRST TER~ OF THE STRUCTURE EXPRESSION THAT IS NOT 
SEGMENT NUMBER OR F"IELD• AND REPLACES THAT TERM WITH THE DERIVED 
FIELD EXPRESSION, CONSECUTIVE FIELD EX~RESSinNS ARE COMBINED. THE 
OPERATOR YIELDS A NEW DESCRIPTOR JN NSS. 

l~iSTRUCTION FLOW 

NOTE 

S = S•EXPRESSION 
Nl = N PRIME 

Ntt • N DOUBLE PRI~E 

Llt If SCN> • SEGMENT NUMBER THEN 

N • N + 1 
GO TO Lt 

EL s E I r s 1~ N > • r I EL o THEN 

IF SCN+ 1> • FIELD T~EN 

NSO, SCN> • COMBINE CSCN>1SCN+ 1)) 
GO TO L2 

The proprietary infor:-mation contained in this document is the property of the Burroughs Corporation and should 
not be released to ether than those to whom it is directed, or published, without written authorization of the 
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ELSE IF S CN + 1) s SEGMENT THEN FAULT 

ELSE S CN1) • CONSTRUCT CNAME N + 1) 
NSO, S CN) • COMdINE CSCN), S CN1>> 
GO TO L2 

ELSE S CNt) • CONSTRUCT (NAME N) 
IF S CN + 1) = SEGMENT NUMBER THEN rAULT 
ELSE IF S CN +1) • FIELD THEN 

L21 N • N + l 

NSO, SCN> + COMBINE CS CN1>• S CN + 1)) 
GO TO L2 

ELSF S CN11) •CONSTRUCT NAME CN + 1) 
NSO. S CN> • COMBINE CSCN1)1 S CN11)) 

IFS CN) •END.THEN GO TO L3 
ELSE S CN) • S CN + 1) 
GO TO L2 

L 31 ENO 

The proprietary information contained in this document is the property of the Burroughs Corporation and should 
not be released to c,ther than those to whom it is directed, or published, without written authorization of the 
Burroughs Defense, Space and Special Systems Group, Paoli, Pennsylvania. 
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FINAL COMBINE 

ENVIRONMENT AT ENTRY 

PRIVILEGED MODE AND TERMINAL REfERENCE IN NSO 

PURPOSE 

TO CALCULATE THE ABSOLUTE ADDRESS OF THE STRUCTURE. 

!DESCRIPTION 

FINAL COMBINE: USES tHE SEGMENT NUMRER AS A DISPLACEMENT INTO RL TO 
flNO THE ABSOLUTE CONTAINER or THE STRUCTURE, THIS ABSOLUTE 
CONTAINER IS usro TO CALCULATE THE ABSOLUTE ADDRESS or THE 
STRUCTURE. THIS OPERATOR MAY BE EXPLICITLY CALLED ONLY IN 
PRIVILEGED MQC1E • 

l[NSTRUCTION FLOW 

IF STORE ANO WRTTE rAULT BIT ON OR 
FETCH AND READ rAULT BIT ON THEN 

EVALUATf CF'AULT LL1 D> 
EXECUTE 

SAVE L 

Llt NS • RS [SEG I] 

IF' INDIRECT THEN 

NSO • DESC 
L • L • 1 
CONSTRUCT (f')ESC) 
COMBINE 
GO TO Lt 

COMBINE 
RESTORE L 
END 

The proprietary information contained in this document is the property of the Burroughs Corporation and should 
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DUPLICATE 

ENVIRONMENT AT ENTRY 

NSO IS FULL 

PURPOSE 

GENERAL 

DESCRIPTION 

B• 20 

STACK OPERATORS 

THE DUPLICATE OPERATnR DUPLICATES THE TOP ENTRY OF THE NAME STACK. 
Ir THE CONTENTS or THE NSS CONTAI~ A REFERENCE TO VSS1 THE CONTENTS 
or vss ARE ALSO DUPLICATED. 

INSTRUCTION F"LCIW 

IF MU IS IN NSO THEN 

POP VSS, 

ELSE IF MU• IS IN NSO THrN 

ADJUST VSO TO VSl 
VSO • VSt 
ADJUST NSO TO NSl 
NSO • NS1 

ELSE ADJUST NSO TO N51 

ENO 

The proprietary information contained in this document is the property of the Burroughs Corporation and should 
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CIELIETE 

ENVIRONMENT AT ENTRY 

GENERAL 

01 ESCRIPTION 

THE DELETE OPERATOR D~LETES THE TOP ENTRY Or NSS, IF THE TOP ENTRY 
Or NSS CONTAINS A REFERENCE TO VSS1 THE CONTENTS OF" VSS ARE ALSO 
DEL!~TED, 

INS1rRUCTION rLIJW 

If' MU IS IN N:SO THEN 

REMOVE V:SS 
NSO OFF" 

ELSE Ir MU• IS IN NSO THEN 

NSO Orf 
VSO OFF' 

ELSE NSO Off" 
ENCi 

The proprietary infor-mation contained in this document is the property of the Burroughs Corporation and should 
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E:XCliANGE 

ENVIRONMENT AT ENTRY 

NSO ANO NS1 FULL 

P'URl>QSE 

GENERAL 

DESCRIPTION 

B• 22 

THE EXCHANGE oprRATnH EXCHANGES THE TOP TWO ENTRIES OF THE NAME 
STACK, IF BOT~ ENTRlfS 0' THE NAME STACK CONTAIN REFERENCES TO THE 
VALUE STACK1 THE Tnp TWO ENTRIES or THF VALUE STACK ARE ALSO 
EXCHANGED, 

INSlrRuCTION fLIJW 

If MU OR MU• IN NSO AND NS1 THEN 

ADJUST TOP TWO ENTRIES TO VSO ANO V51 
VSO J••> VS1 
NSO <••> NS1 

ELSE NSO <••> NSt 
END 

The proprietary information contained in this document is the property of the Burroughs Corporation and should 
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VSS TO NSS 

ENVIRONMENT AT ENTRY 

MU OR MU• IN NSO 

PUIRPOSE 

DESCRIPTION 

THIS OPERATOR R~MdVES TME Jnp ENTRY OF THE VALUE STACK AND ENTERS 
IT INTO THE lOP or THE NA~E STACK, 

INSTRUCTION FLOW 

ADJUST TO VSO 
AU TRANSF'ORM 
NSO • VSO 
VSO OFF 
ENO 

The proprietary info:·mation contained in this document it; tlie property of the Burrm1ghs Corpor<J.tion and should 
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NS:S TO VSS 

ENVIRONMENT AT ENTRY 

PUl~POSE 

GIENERAL 

DESCRIPTION 

B• ?4 

THE TOP ENTRY OF THE NA~E STACK IS ENTEREn INTO THE VALUE STACK AND 
A REFERENCE TO THE NEW VALUF. STACK ENTRY REPLACES THE ORIGINAL IN 
THE NAME STACK. 

INSTRUCTION FLOW 

VSO • NSO 
NSO • "MU•" 

Tlw rn·rip•·:iei;,ry infcrrnation contained in this doc1'rnt·nt is 1lw pruper1y of th<> Rurroughs Corr,orathm ancl should 
not be relecisPd to other than those to wbom ii dir<~ct,~d, or published, without v1rit1en authorization of the 
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PROGRAM CONTROL OPERATORS 

LOOP CNAME) 

E N " I R a NM E N T A ·r ENT R y 

CONTROL VARIABLE IN VALUE STACK 

PUHPOSE 

TO BEGIN A PROGRAM Lnop 

DESCRIPTION 

THE OPERATOR CAUSES A SUBROUTINE CALL ON THE NAMED SUBPROGRAM. THE 
TOP OF PCS IS DUPLICATED PRIOR TO THE ACTUAL EXECUTION Of THE 
SUBPROGRAM, 

INSTRUCTION fl.OW 

LOOP DESCRIPTION + EVALUATION CNAME> 
PUSH PCS 
PC:s • PCR 
PUSH PCS 
PCR • LOOP DESCRIPTinN 
PCS • PCR 
ENID 

The proprietary infcrrnation contained in this document is the property of the Burroughs Corporation and should 
not he released to other than those to whom ii is dir•xted, or published, without written authonzation of the 
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LOOP TEST 

ENVIRONMENT AT ENTRY 

CONTROL VARIABLE IN lJSS 

PUIRPOSE 

TO DETERMINE Ir THE END nr THE LOOP HAS REEN ATTAINED. 

DESCRIPTION 

LOOP TEST SHALL TEST THE VALUE OF THE VARIABLE IN THE VALUE STACK, 
IF IT IS LESS THAN ZERn, PCS1 VSS, ANO NSS ARE DELETED CAUSING A 
RETUR~ TO THE OPERATOR FOLLOWING THE LOOP OPERATOR. IF THE VALUE 
IS GREATER THAN OR rQUAL TO ZERO, PCS ts DUPLICATED AND ExECUTinN 
RESUMED rROM THE START or THE LOOP ROUTINE, 

INSTRUCTION FLOW 

IF CVSSl < ZERO THEN 

POP PCS 
PCR + PCS 
POP PCS 
NSO Off 
vso arr 

ELSE PCR+PCS 
ENO 

The proprietary infcrmation contained in this document is the property of the Burroughs Corporation and should 
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BfUNCH 

ENVIRONMENT AT ENTRY 

~ISO F'ULL 

PURPOSE 

TO CAUSE A CHANGE IN PROGRAM CONTROL 

DESCRIPTION 

THE BRANCH OPERATOR EVALUATES THE INT~RPRETER ATTRIBUTES OF THE 
DESCRIPTOR IN NSS TO nETERMINE THE ACTlnN TO RE TAKEN. 

INSTRUCTION FLOW 

If CNSS,CODEl = 01 THEN 

BEGIN 
CONSTRUCT (NAME) 
PCR • NSO 

END 

ELSE IF CNSS,CODEl • 10 THEN 

BEGIN 

END 

ELSE fAULT 

IF MU THEN POP VSS 
rr NOT MU* THEN CONSTl~UCT (NAME) VALUE 
AS,AC1LC,LE • PCR,AC1LC1LE 
AS.AE • VSO 
CO~BINF" 

PCR,AC,LC • ASO,AC1LC 

The info ·rnaticn conhined in thif; docun1ent is tlw µrur:erty of the Burroughs Corporation and should 
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BRANCH CONDITIONAL 

ENVIRONMENT AT ENTRY 

BOOLEAN IN VSO 
REF' E REN CE H4 NS 0 
BRANCH DESCRIPTION l~ NS1 

PURPOSE 

8• 28 

TO CAUSE A CHANGE IN PROGRAM CONT~OL WHEN A SPECIFIC CONDITION 
EXISTS, 

DESCRIPTION 

THE BOOLEAN AT THE TOP or v IS TESTED. Ir IT IS FALSE, A BRANCH IS 
PERF"ORMEO Af'TER THE sonLEAN A~D ITS REFERENCE HAVE BEEN DELETFD 
FROM v AND N, TF TME VALUE IS TRUE, ExrcuTION PROCEEDS NORMALLY. 

INSTRUCTION FLOW, 

If VSO I- D THEN 

BEGIN 

ENO 

ELSE NSO arr 
VSO OFF 
BRANCH 

NSO Off 
vso nrr 

Th" proprietary info ~rnati c,n ccntained in this docu :nent j,; the pn,pPrty of the Burroughs Corporation and should 
not be released to ether than those to whom it io' c\ircct;•d, or pul)lished, without written authorization of the 
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HALT 

ENVIRONMENT AT ENTRY 

NO SP£CIFIC ENVIRONMENT 

PURPOSE 

TO PROVIDE A MEANS Of PROGRAMMATICAlLY STnPPING A PROCESSOR. 

DESCRIPTION 

THE HALT OPERATOR SHALL BE CONTROLLED BY A SWITCH, IF THE SWITCH 
IS IN THr "HALT" POSITION• THE OPERATOR IS EX~CUTED, Ir THE SWITCH 
IS IN THE "CONDITIONAL HALT" POSITION• T~E CONTENTS OF THE PCR ARE 
COMPARED AGAINST THE CONTrNTS or THE CONDITIONAL HALT REGISTER. If 
EQUAL• THE OPERATOR IS EXECUTEDJ OTHER1 IT IS TREATED AS A NU/OP, 
IF THE SWITCH IS IN "NOR~AL" POSITION THE OPERATOR IS TREATED AS A 
NO••OP. 

IN:STRUCTION f'LOW 

IF SWITCH • NORMAL• GO TO NEXT INSTRUCTI~N 
ELSE IF SWITCH = CONDITIONAL HALT THE~ 

ELSE STOP PROCESSOR 
ENO 

TF CPCRJ = CCONOTTIONAL HALT REGISTER] THEN 
STOP PROCESSOR 

rLSE GO TO NEXT I~STRUCTYON 

Thr: proprietary information contained in this document is the property of the Burrciughs Corporation ancl should 
not be released to other than those to whom it is directed, or pul::lished, without written authorization of the 
Burroughs Defense, Space and Special Systems Group, Paoli, Pr~nnsylvania. 
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NO SPECIFIC ENVIRONMENT 

PUIRPOSE 

DESCRIPTION 

N0 1•0P CAUSES 
EXIECUTED, 

THE PCR TO BE UPOAT~O ANO THE NEXT OPERATOR TO BE 

INSTRUCTION fLOW 

END 

The proprietary infcrrnation contained in this document is the property of the Burroughs Corporation ancJ should 
not be released to other than those to whom it is directed, or published, without written author:"zation of the 
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PRnCEDURE CONTROL nPERATORS 

SLICE 

ENVIRONMENT AT ENTRY 

NONE 

PURPOSE 

TO PROGRAMMATICALLY CREATE A LEXIC LE~EL ENTRY, 

OE:SCRIPTION 

B• 31 

THE SLICE OPERATOR PERrORMS AN ENTER y, DELETING THE REFfHENCE 
OBTAINED, IT THEN P~RFORMS AN ENTER N AND STORES THE REFERENCE IN 
THE TOP or THE NAME STACK AND ALSO I~ THE NEXT LEXIC LEVEL IN THE 
D t s p LA y s T A c :K p n I NT r. D T 0 8 y THE p ~ 0 GR A M c 0 NT R 0 L RE G I s TE R LE x I c 
LEVEL FIELD, 

I NS TRUC TI ON Fl.OW 

ENTER V 
DE:LETl 
ENTER N 
DUPLICATE 
ENTER DISPLAY (PCR,LL> 
Sl'ORE 
E~IO 

The proprietary infot"mation contained in this document is the property of the Burroughs Corporation and should 
not be released to ether than those to whom ii is directed, or published, without written authorization of the 
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UNSLICE 

ENVIRONMENT AT ENTRY 

NONE 

PUHPOSE 

TO PROGRAMMAT[CALLY RrMovr A LEXIC LEVEL ENTRY, 

DESCRIPTION 

THE UNSLICE OPERATOR PERFORMS A REMOVE Vi DELETING THE REFERENCE IN 
THE NAME STACK, A REMOVE N IS THEN PERFORMED, AND THE REFERENCE TO 
THE SLICE REMOVED IS nELETEO, A REMOVE DTSPLAY IS PERfORMEO TO RID 
THE DISPLAY STACK OF THE LEXIC LEVEL JUST REMOVED, THE REST OF THE 
DISPLAY IS UPDATED, 

INSTRUCTION n.ow 

REMOVE V 
REMOVE N 
DELETE 
DELETE 
REMOVE DISPLAY CPCR1LL> 
Uf'DATE DlSPLi~Y 
END 

The r•rnpr.ictary infcrr.1ation cont;iined in this document is the propETty of the Bur-roughs Corporation and should 
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PROCEDURE REl"URN 

ENVIRONMENT AT ENTRY 

NONE 

PURPOSE 

TO INVOKE A RETURN FROM A PROCEDURE OR A ruNCTION. 

DESCRIPTION 

B• 33 

PROCEDURE RETURN REMOVES THE LOCAL VAHIABLE SLICES IN THE NAME 
STACK ANO VALUE STACK, Ir THE P~ocrouRE HAD PARAMETERS THE 
PARAMETRIC SLICES ARr REMOVED rRnM THE NAME STACK ANO VALUE ~TACK. 
TH[ DISPLAY IS ALSO UPOATr.o. Ir THE P~ocrouRr. IS A FUNCTION THEN A 
POINTER TO THE RESULT RETURNED IS LEFT IN THE TOP or THE NAME STACK. 

INSTRUCTION FLOW 

IF PCR,P = 1 THEN 

REMOVE N 
DELETE 
REMOVE V 
DELETE 
REMOVE D 
DELETEJ 

IF PCR,F=t THEN 

DELETE 
REMOVE DJ 

UPDATE OISPL,~Y 
POP PCS 
ENO 

The prqprietary infcrm:ition cont:iinNI in this doc11ment is the pr<>perty of the Burroughs Corpor;:ition and should 
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COROUTINE OPERATORS 

COROUTINE ACTIVATE CNAME) 

ENVIRONMENT AT ENTRY 

NOINE 

PUl~POSE 

TO ESTARLISH A SET or COROUTINES, 

DESCRIPTION 
COF~OUTINE ACTIVATE ENTERS THE PRESENT DISPLAY DESCRIPTOR INTO THE 

COROUTINE STACK, IT THEN DOES A COROUTINE CALL, 

INSTRUCTION f"l..OW 

NS .. ccr:.o 
NSS TO VSS 
ENTER CD 
Sl'ORE 
COROUTINE CALL 
E~ID 

The f•roprictary info~nlation contriined in this document is thP property of the Burroughs Corporation and should 
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COROUTINE CALL CNAME) 

ENVIRONMENT AT ENTRY 

NONE 

PURPOSE 

TO CALL A NEW COROUTINE, 

DESCRIPTION 

THE ACTIVE COROUTINE CONTROL FIELD rs RETUR~ED TO THE LOCATION IN 
THE NAME STACK ANO THE NEW COROUTINr CONTROL FIELD TS FETCHED AND 
PLACED IN THE DESCRIPTOR RUFFER PORTIO~. 

INSTRUCT I ON rt.OW 

CONSTRUCT CD 
LOAD 
EVALUATE' CLL10) 
DUPL IC AT'E 

L11 If CCF + ccr+6 

THEN 
NS + CCF' 

NSS TO VSS 
EXCHANGE 
STORE 
ccr + ccF + 1 
+ SEQ NS 
GO TO Lt 
NS • CLL.-D> 

DELETE 
NSS TO VSS 
ENTER CD 
STORE 

CONSTRUCT LL1D 

Tlw prllprietary information cc,ntained in this document i·3 the prnpe rty of the Bui·roughs Corporation and should 
not b» ri;leascd t.o ether than those to whom il i~ directed, or published, without written authorization of the 
Hurrow'.hs Oefon>'e, Space and Special Systems Group, F'z,oli, Penn;3ylvania. 
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l F' CCF'« CCF" + 6 THEN 

NAME 
CCF • NS 
+ :SEQ NS 
CCF .. CCf + 1 
GO TO L2 

ENO 

Thr.· r·roprictary .!nfo~n,aticn contal11,,d in th~i rlocu-r.mt i,; the prtcperty of the Burroughs Corpor::-ition and sho1dd 
•1:i1 h•.· reJ.·0 .'lserl to other U1an those to whom i1. i~. dircc·t..-d, or publish2d, w]·:hout written a:1tboriz.;tior1 of tbe 
lhu·rou!·l1;.; DAfens(·, Spa('f-'.! and Special Systems Gr1~up, Pa 1JJ.i, P(·nnsylv8.nia. 
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COROUTINE END 

ENVIRONMENT AT ENTRY 

NOINE 

PUl~POSE 

TO RETURN TO A PARENT COROUTINE, 

DESCRIPTION 

COROUTINE END STORES THE CURRENT ccr FIELDJ AND THEN RESTORES THE 
CCF FIELD POINTED TO RY THE PARENT CD STACK ENTRY IN THE DESCRIPTOR 
BUFFER. THE TOP ENTRY or THE CD STACK IS REMOVED. 

INSTRUCTION fl.OW 

CONSTRUCT CD 
LOAD 
E V A L U A TE: C L L J' D ) 
DUPLICA1'E 

L11 Ir ccr < CCF + 6 

NS +· CC F" 
NSS TO VSS 
EXC~IANGF: 

STORE 
CCf ., CCf + 1 
+ SEQ NS 
GO TO Lt 

l>ELETE 
REMOVE CD 
NSO Off 
CONSTRUCT CO 
LOAD 
EVALUATE 
DUPLICATE 

L21 IF ccr < ccr + 6 THEN 

The prupt·ictacy inforrnation contained in this document is tllf~ µn>perty of the Burroughs Corporation and should 
not be released to other than those to whom it L-; dir.,cted, or pul:lished, without wnttcn authorization of the 
BurTOut;hs Defense, Space and Special SystemE: Gnlllp, Paoli, PctHi3ylvania. 
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NS • CCF' 
NSS, TO VSS 
EXCHANGE: 
STOIRE 
ccF .. ccr + 1 
+ SEQ NS 
GO TO L2 

DELETE 
ENO 

The proprietary inforn1ation cm1taincd 111 this doeu1ne11t i:; Pie property of the :3urroughs Corporation and should 
not be released to ether than those to whom il j,; d1recteci, or published, without writtf'n authorization of the 
Burrou.c:hs Defens(e, Space and Special SystE'mS Grnuh Pao:i, Pcnrn;ylvania, 
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PROCESS CALL OPE~ATORS 

PROCESS PARAMETER CNA~E> 

ENVIRONMENT AT ENTRY 

PlRIVILEGED MODE 

PURPOSE 

TO PASS RESOURCES FROM A PARENT PROCESS TO A CHILD PROCESS. 

DESCRIPTION 

B• 39 

THE NAME IS EVALUATED GIVING A TERMINAL RErERENCE, THE TERMINAL 
REFERENCE IS ABSOLUTIZED USING FINAL COMBINE, IF THE STORAGE LEVEL 
IS LEVEL•1• THE DIRECT BIT IS SET AND THE ABSOLUTIZEO REFERENCE IS 
ENTERED INTO THE RESOURCE STACK, 

INS,TRUCTION fl.OW 

IF MOOE = PRIVILEGED THEN 

CONSTRUC:T CNAME' 
FINAL CCIMRINE 

IF" STORE: LEVEL • LEVEL•t 

SET DIRECT RIT; 

ENTER RSS 
STOREJ 

ELSE f"AULTJ 
ENO 

Th<' proprietary information containPd in th:i3 document is the property of the Bvrrc•ughs Corporation and should 
not be released to c•ther than those to whom Hi" directed, or published, without written authorization of the 
Burroughs Defense, SpaC(' ;.;nd Special System;' Group, Paoli, P"rrnsylvania. 
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PROCESS PARAMETER INDIRECT CNAME> 

ENVIRONMENT AT ENTRY 

PR IV I LE GEO ~IOOE 

PURPOSE 

TO PASS AND/OR CREATE REFERENCES TO EXTERNAL OBJECTS FROM A PARENT 
PROCESS TO A CHILD PRnCESS, 

DESCRIPTION 

THE NAME IS EVALUATED GIVING A TERMINAL REFERENCE, THE TERMINAL 
REFERENCE IS ABSOLUTl7.ED IJSTNG FI~AL CiJMBJNE, IF THE STORAGE LEVF.'.L 
IS LEVEL-11 THE OIRrcT RIT IS RESET ANO THE ABSOLUTIZEO REFERENCE 
IS ENTERED INTO THE RFSOURCE STACK, 

INSTRUCTION FLOW 

IF MOD = PRIVILEGED THEN 

CONSTRUCT (NAME> 
FINAL COMBINE 

If STORAGE LEVEL • LEVEL•1 THEN 

RESET DIRECT BITJ 

ENTER RSS 

SlOREJ 
Et SE f AUL TJ 
END 

The propridary infcrrnation contained in this document is the pruperty of the Bt1rroughs Corporation and should 
:-iot he released to other than those to whom :iii,; dir<~cied, L'r published, without written authorization of the 
llurroughs Defense, Space and Special Systems Group, Paoli, Pennsylvania. 
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PROCESS CALL 

ENVIRONMENT AT ENTRY 

PRIVILEGED MODE 

PURPOSE 

TO CREATE A NEW Rf SOURCE STACK SLICE 

DESCRIPTION 

A NEW SLICE IS CRrATED IN THE RESOURCE STACK, 
THIS SLICE IS ENTE~EO INTO RL, THE LEVEL 

THE REF"ERENCE TO 
POINTER IN RL IS 

INCREASED BY ONE, 

INSTRUCTION f L.OW 

If MOOE • PRIVILEGED THEN 

ENTER R 
ENTER RI .. 
STOREJ 

EL.SE FAULT 
END 

The proprietary information contained in this document is the property of the Burroughs Corporation and should 
not he rel.eased to other than those to whom it is din~ded, or published, without written authorization of the 
Rurroughs Defense, Space and Special Systems Group, Paoli, Pennsylvania. 
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PROCESS ENO 

EN V I R 0 NM ENT A ·r ENTRY 

PfUVILEGEO MODE 

PUA:POSE 

TO REMOVE A RESOURCE STACK SLICE, 

!DESCRIPTION 

THE TOP SLICE IN THE· RESOURCE STACK IS REMOVED AND THE REFERENCE TO 
THAT SLICE JN RL TS ALSO DELETED, THE LEVEL POINTER IN RL IS 
DECREASED BY ONE, 

INSTRUCTION FLOW 

It MOOE = PRIVILEGED THEN 

REMOVE R 
DELETE 
REMOVE RL 
DELETE I 

ELSE FAULT 

TLt· 11r ir,riet·iry jnfccn1:-_:ti0n r:cr:t;{int~"' _in thi~~ doct; r 1 l~llt 1>l Uw pr·_,Vt~rty of the 13urroughs Corporation and should 
11.Jt he r·f•k.i:o1·d 10 oth•·:r 1tnr, tl1o,>e l'J vvhon1 it di c:t"<!, or pul>Lic;hed, wi:·ho1d written <:1uthorization of the 
H111 ~·f~u;~hs Dcfon.~:.:e, Space· and Spt'CiHl :Jystcrn~ Gr.)lll.1 .. r:~-i.1 .. ))i, P{=·nnsylvani<t~ 
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MISCELLANEOUS OPERATORS 

LI1rERAL 

ENVIRONMENT AT ENTIRY 

NO SPECIFIC ENVIRONMENT 

PUR:POSE 

1GENIERAL • 

!DESCRIPTION 

THE LITERAL OPERATOR ENTERS A VALUE FOLLOWING THE OPERATOR IN THf 
PROGRAM STRING TO THE TOP OF V AND ENTERS A REFERENCE TO IT IN NSS. 
VALUE LENGTHS MAY BE 4, 81 161 OR 32 RITS, 

ltNSTRUCTJON f"LOW 

PUSH \ISS 
PUSH NSS 
VSO • "LIT" 
NSO + "MU•" 
END 

The pr,'1pnetary informatic>n contained in this cloc11ment is t!H' property of the Burroughs Corporation and should 
not be released lo c·ther th;in those tc, who:n it i:. dir<'ct.,d, or published, without written authorization of the 
Burrou:~hs Defense, Space and Speci2l Systems Gr·oup, Paoli, Pt"Imsylvania. 
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SET INTERRUPT 

ENVIRONMENT AT ENTRY 

CHANNEL NUMBER IN VSO 

f>URPOSE 

SET INTERRUPT ALLOWS roR INTERMODULE COMMUNICATION, 

C~ES 1CRIPTION 

B• 44 

SET INTERRUPT CAUSES "AN INTERRUPT TO BE SET IN THE DEVICE INDICATED 
BY THE PARAMETER IN v~s (THE CHANNEL NUMBrR OF THE UNIT), 

l:NSTRUCTION FLOW 

INTERRUPT DRIVER CN) • INTERRUPT 
DELETE 

CN • CVSSJ) 

ENID 

The proprietary information contained in this document is the property of the Burroughs Corporation and should 
not be released to either than those to whom it is directed, or putlished, without written authorization of the 
Burroughs Defense, Space and Special Systems Group, Paoli, Pennsylvania. 
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PROCESS FAULT CHECK 

ENVIRONMENT AT ENTHY 

NOi SPECIFIC E:NVIRONMENT 

!PURPOSE 

TO DETECT PROCESS FAULTS AND EXECUTE CORRESPONDING ACTION, 

DESCRIPTION 

THIS OPERATOR SCANS THE PROCESS FAULT REGISTER, IF' AN UNMASKED, 
INTERNAL FAULT JS nETECTED, AN ENTRY INTO THE PROCESSOR FAULT 
HANDLING SUBROUTINE IS MADE, IF AN UNMASKED EXTERNAL F'AULT IS 
DETECTED, AN IMP CALL IS EXECUTED, ~HEN A FAULT IS DETECTED, THE 
PROCESS FAULT NUMBER IS ENTERED INTO VSS AND ITS REFERENCE IS 
ENTERED INTO NSS. THE ABSENCE OF' A PROCESS FAULT OR A MASK~D 
PROCESS FAULT CAUSES THE ~EXT OPERATOR TO BE EXECUTED, 

INS'TRtJCTION fLOW 

FOR N : 0 STEP 1 UNTTL 64 DO 

IF' PFCN) : t AND EMCN> = 1 THEN 

PUSH 1~SS 

PUSH IJSS 
ENTER VS~ 

AU .. [Pnn 
VSO • PRnCESS FAULT NUMBER 
NSO.IAT 41o DATA 
NSO,IAD ~ .. MU 
RESET PF'CN> 
IMP CALL 

Tt1e proprietary informatiCln contained in this document i:> the prope:~ty of the :Burroughs Corporation and should 
not be released to ether than those to whom ii is directed, or published, without written authorization of tbe 
Burroughs Defense, Space and Special Systems Group, Paoli, PPnmiylvania. 
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ELSE IF PFCN> • 1 AND PMCN) • 1 TH[N 

PUSH NS:S 
PUSH \IS:S 
ENTER V:SS 
AU• CPIF'RJ 
VSO • PRnCESS FAULT NUMBER 
NSO.IAT • DATA 
NSO,IAD • MU 
RESET PF'CN) 

B• 46 

EXECUTE PROCESS FAULT HANDLING ROUTI 

ELSE ENO 

The proprietary infor-mation ccntained in this document is .the property of the "31lrroughs Corporation and should 
·wt be released to ether than those to whom it is dirC'cted, or published, without written authorization of the 
Burroughs Defense, Space and Special Systerns Group, Paoli, Pennsylvania. 
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SYSTEM rLAG CHECK 

ENVIRONMENT AT ENTRY 

NO SPECirIC ENVIRONMENT 

PURPOSE 

TO DETERMINE Ir ANY ~YSTEM rLAG RITS ARE SET IN THE SYSTEM FLAG 
REGISTER. 

DESCRIPTION 

B• 47 

THIS OPERATOR INITIATES A SCAN OF THE SYSTEM flAG REGISTER, IF A 
rLAG BIT HAS srEN SET, THE FLAG NU~AER IS ENTERED INTO vss, ITS 
REFERENCE IS ENTrHED INTO NSS1 AND AN IMP CALL IS EXECUTED, Ir NO 
rLAG BIT WAS SET1 THE NEXT OPERATOR IS EX~CUTEO, 

INSTRUCTION F"L.OW 

fOR N = 0 STEP 1 UNTIL 16 DO 

IF SFCNl • 1 THEN 
REG IN 

ENDJ 

END, 

PUSH VSS 
PUSH NSS 
ENTER VSS 
AU .. CSFRl 
VSO .. SYSTEM FLAG NUMBER 
NSO,IAT • DATA 
NSO,IAD .. MU 
HESET SFCN> 
IMP CALL 

Tl10 pr<Jprietary informatinn contained 1n this doeument i:3 the prope~ty of thE' Burroughs Corporation and should 
:1<1t he released to c,ther than 1hose to whom ii j,: directed, or published, without written authorization of the 
l~un·oughs Defense, Space and Special Systems Group, Paoli, Penmiylvania. 
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GET V SPACE CNAME> 

ENVIRONMENT AT ENTRY 
MU OR MU• IN NSO 

P1URPOSE 

TO ALLOCATE SPACE IN V AND CREATE A REFERrNCE IN N, 

DESCRIPTION 

9 .. 48 

THE OPERATOR usrs THE DESCRIPTION or AN UNALLOCATED FIELD AND 
PERFORMS AN ENTER IN v or THAT LENGTH. THE REFERENCE IS ENTERED IN 
Ne IF THE DESCRIPTION IS NOT DATA1 A FAULT I~ SET, 

INS'rRUCTION fLDW 

EVi~LUATE CNSOl 
If DESCRIPTION IS NOT DATA1 SET A FAULT 
ELSE ENTER CNAME) 
NS~) • "MU•" 
ENO 

The proprietary information contained in this document is the property of the Burroughs Corporation and should 
not be released to other than those to whom :it is dir•~ctcd, or published, without written authorization of the 
Burroughs Defense, Space and Special Systems Group, Paoli, Pennsylvania. 
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J:MP CALL 

ENVIRONMENT AT ENTRY 

NO SPEc1r1c ENVIRONMENT 

P'URPOSE 

IMP CALL IS A MEANS BY WHICH A PROCESS EXECUTES PROCESSOR CONTROL 
FUNCTIONS, THERE ARE TWO TYPES or ENTRY INTO IMPI PROGRAMMATICALLY 
BY IMP CALL .ANO AUTOMATICALLY BY FAULT, PROGRAMMATIC ENTRY WAITS 
r o R Au c o MP LE T 'E • 

DESCRIPTION 

IMP CALL CAUSES THE FOLLOWING ACTIONS TO OCCUR. FAULT AND 
INTERRUPT SENSING Is INHIBITED, A L~VEL POINTER oErlNING THE 
PROCESS JUST EXITED IS PLACED IN IMPS RrSOURCE STACK, THE NUMBER 
OF THE FAULT OR INTERRUPT BIT THAT CAUSED THE IMP CALL IS PLACED IN 
vss, THE PR1VILEGEn MODE fLIP•rLnP qlT IS SET. THE PROCESS 
ENVIRONMENT AT THE BASE OF THE RESOU~CE STACK IS ACTIVATED IN THE 
PROC:ESSOR, 

INSl'RUCTION FLOW 

MOOE • PRIVILEGED 
INHIBIT FAULT AND INTERRUPT SENSING 
UPDATE FIRST rtvr ENTRIE~ or RESOURCE STACK SLICE 
PURGE NAME STl~CK 
PURGE PROGRAM CONTROL STACK 
PURGE RESOURCE STACK SLICE 
RESOURCE STACK SLICE • BASE RESOURCE STACK SLICE 
RESOURCE STACK SLICE • LEVEL POINTER 
PROGRAM CONTROL REGISTER • IMP E~TRY POINT 
IEND 

The proprietary infcrmation cont<iined in this document is the property of the Burroughs Corporation and should 
not be released to other than those to whom :it is directed, or published, without written author:Lzation of the 
Burroughs Defense, Space and Special Systems Group, Paoli, Pennsylvania. 
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IMP RETURN 

ENVIRONMENT AT ENTRY 

PRIVILEGED MODE 

l;>URPOSE 

THE RESOURCE STACK SLICE. THE PRIVILEGEn IMP RETURN ESTABLISHES A 
PROCESS ENVIRONMENT BY LOADING MODE rLIP•FLOP 15 RESET. THIS 
OPERATOR IS PRIVILEGEO. 

DESCRIPTION 

XMP RETURN CAUSES THr FOLLOWING ACTIONS TO OCCUR. A LEVEL POINTER 
XS USED TO ACTJVATr THE PROCESS ENVIRONMrNT IN THE APPROPRIATf 
RESOURCE STACK SLICE, FAULT ANO INTE~RUPT SENSING ARE REINSTATED. 

INSTRUCTION fLOW 

MODE • NORMAL 
REINSTATE FAULT AND INTERRUPT SENSING 
UPDATE FIRST FIVE ENTRIES OF RESOURCE STACK SLICE 
PURGE NAME STACK 
PURGE PROGRAM CONTROL STACK 
PURGE RESOURCE STACK SLICE 
RESOURCE STACK SLICE • PROCESS RESOURCE STACK SLICE 
PROGRAM CONTROL REGl~TER + PROCESS ENTRY POINT 
ENI) 

The proprietary information contained in this document is the property of the j3urrcughs Corporation and should 
not be released to ether than those to whom it is directed, or published, without written authorization of the 
Burroughs Defense, Space and Special Systems Group, Paoli, Pennsylvania. 
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LOAD ARITHMETIC VARIANT REGISTER CAVR) 

ENVIRONMENT AT ENTRY 

VSO CONTAINS CONTROL~ F'OR AU OPERATORS 

PURPOSE 

TO ENABLE EXECUTION or AU OPERATORS, 

DESCRIPTION 

THE TOP or vss C-ONTAINS THE CONTROLS roR THE AU OPERATORS TO 8E 
EXECUTED. THE AU TRANSrERS THE CONTENTS or THE TOP or vss TO THE 
ARITHMETIC VARIANT REGISTER CAVR), 

INSTRUCTION F'L.OW 

AVR • CVSOl 
DELETE 
ENO 

The proprietary information contained in this document is the property of the Burroughs Corporation and should 
not be released to other than those to whom it is directed, or published, without written authorization of the 
Burroughs Defense, Space and Special Systems Group, Paoli, PE,nnsylvania. 
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SET ATTRIBUTES 

ENVIRONMENT AT ENTRY 

MU OR MU* IN NSO 

f»URPOSE 

(iENERAL, 

DESCRIPTION 

T'HE ACCESS ATTRIBUTES IN THE OESCRIPTliJN IN NSS ARE REPLACED AY THE 
VALUE fROM VSS, 

INS'TRUCTION FLOW 

AO.JUST TO VSO 
AU TRANSF"ORM 
NSO,ACCESS•FLO • CVSOJ 

The rr·,pri.Ptary information contained in this document is the property of the Burroughs Corporation and should 
not be rPleascd to c•ther than those to whorn it is Llin·cted, or putlished, without written authorizatioa of the 
Burroughs Defense, Space and Special Systems G1 oup, l'<10li, PPnn,oylvania. 



CP 1720•5592 

ABSOLUTE REFERENCE 

ACCESS ATTRJ:BUTF' 

ADJUST 

AE 

ALLOCATE 

AS 

ATTRIBUTE 

AU TRANSFORM 

BIND 

Bf~ANCH DESCRIPTOR 

CCF 

CC> 

APPENDIX C 

GLOSSARY 

LEVEL•t MEMO~Y ADDRESS, 

CONTAINER ADORESS, 

FAULT INDICATOR OR1 LEXIC LEVEL• 
DISPLACEMENT COUPLE, 

C• 1 

PERfORM NECESSARY POP AND PUSHES TO 
CREATE OESIREO rNVIRONMENT, 

ELEMENT ADDRESS, 

BIND A STRUCTURE TO A MORE GLOBAL 
STRUCTURE, 

ATTRIBUTE STACJ<·, 

ACCESS ATTRIBUTE OR1 INTERPRETER 
ATTRIBUTE, 

REPRESENTATION Of INPUT IS CHANGED TO FIT 
THE fORMAT ANO LENGTH SPECIFIED BY THE 
OUTPUT DESCRIPTION GIVEN IN THE NAME 
STACK, 

MAP AN UNALLOCATED STRUCTURE ONTO AN 
ALLOCATED SPACE, 

REFERENCE TO NQN•RETURNABLE PROGRAM TO 
EXECUTE, 

COROUTINE CO"'TRnL f IELO, 

COROUTINE OISPL~Y. 

The proprietary information contained in this document is the property of the Burroughs Corporation and should 
not be released to ether than those to whom it is directed, or published, without written authorization of the 
Burrough~; Defense, Space and Special Systems Group, Paoli, Pennsylvania. 
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CHANNEL NUMBER 

CHILD 

CONTROL VARJABLE 

COROUTINES 

D 

DEALLOCATE 

DISPLAY 

DPCR 

DPCS 

EVALUATE 

F 

fAULT 

FETCH 

INDIRECT 

HHERRUPT 

INTERRUPT DRIVER 

L 

c• 2 

NUMERICAL DESIGNATION or COMMUNICATION 
LINK, 

LESS•GLOBAL PROCESS, 

ORIGINALLY SPECirIED NUMBER DETERMINING 
NUMBER or TIMES LOOP IS TO BE PERFORMED. 

ROUTINES WHICH EXIST CONCURRENTLY AND ARE 
EXECUTED SYNCHRONOUSLY, 

DISPLACEMENT, 

REMOVE A STRUCTURE FROM A MORE•GLOBAL 
STRUCTURE, THE SPACE IS RETURNED TO 
UNASSIGNED SPACE, 

STACK•VECTOR WHOSE ELEMENTS DESCRIBE 
SEGMENTS or THE NAM~ STACK 

DESCRIPTOR PROG~AM CONTROL REGISTER. 

DESCRIPTOR PROGRAM CONTROL STACK. 

DEVELOP TERMINAL REFERENCE FROM A NAME, 

FUNCTION, 

PROCESS DEPENDENT INTERRUPT DETECTED AY 
THE PROCESSO~ AS PART OF EXECUTION, 

TRANSFER FROM MEMORY TO PROCESSOR, 

METHOD or ACCESSING NORMALLY INACCESSIBLE 
ELEMENTS BY SECONDARY ADDRESSING, 

METHOD FOR THE MODULES OF THE SYSTEM TO 
COMMUNICATE ~IT~ EACH OTHER, 

DEVICE WHICH CAUSES INTERRUPT BIT TO RE 
SET, 

LEVEL • TOP~OST LEVEL OR CURRENT PROCESS 
ACTIVATED, 

The proprietary infor-mation contained in this document is the prnpe rty of the Burroughs Corporation and should 
not be released to ether than those to whom it is directed, or published, without written authorization of the 
Burrouf;hs Defense, Space and Special Systems Group, Paoli, Pcnn:iylvania. 
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LC 

LF" 

LL 

MU 

MIU• 

Nl:JRMAL MOOE 

NSS 

p 

PCR 

PC:S 

PDP 

POSITIVE SEQUENCE 

PRIVILEGED MCIDE 

R 

REFERENCE 

RESTORE 

RL 

RSl3 

CONTAINER LENGTH, 

ELEMENT LENGTH, 

LEXIC LEVEL, 

LEVEL•l MEMO~Y, 

BUFfERED S'TACK, 

C• 3 

INTERRUPTABLE STATr Of PROCESSOR, WHILE 
PERF"ORMING NON•CONTROL OPERATIN NON• 
CONTROL OPERATtnNs. 

NAME STACK SLtCr SEGMENT, 

PROCEDURE, 

MORE•GLnBAL PROCESS, 

PROGRAM CONTROL REGISTER, 

PROGRAM CONT~OL STACK, 

MOVE ONE ENT~Y FROM LEVEL•! TO BUffER QR, 
MOVE ONr ENTRY FROM STACK TO REGISTER, 

NS GOES TO AS• DO POSITIVE SEQUENCE (SEE 
APPENDIX A), RETURN AS TO NS, 

NON•INTERRUPTABLE STATE or PROCESSOR 
WMILE PERF"OR~TNG CONTROL OPERATIONS. 

MOVE ONE ENTRY FROM BUffER TO LEVEL•1 OR• 
MOVE ONE ENTRY FROM REGISTER TO STACK, 

RESOURCE STACK, 

DESCRIPTOR, 

RETURN TO SAVED VALUE, 

REFERENCE TO RESOURCE STACK, 

RESOURCE STACK ~UF"fER, 

The proprietary information cc•nt:iined in this document i3 the property of tht! Burroughs Corporation and should 
not be released to c•tber than those to whom ii is directed, or published, without written authorization of the 
J~urrouglrn Defense, Space and Special SystemE. Group, Paoli, Pienn:3ylvania. 
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R:ss 

SUBROUTINE CALL 

TERMINAL RErERENCE 

Ul=>DATE 

v 

vss 

c l 

c• 4 

RESOURCE STACK SLICE SEGMENT, 

CALL Tn RETURNABLE PROGRAM WITHOUT 
PARAMETERS WHICH DOF.S NOT RETURN A RESULT, 

LEAST POSSIRLE RELATIVE ADDRESS, 

MODtFY ORJGINAL Tn AGREE WITH NEW 
ENVIRONMENT OR• MOnirY COPIES JN LfVEL•t 
TO AGREE WITH ENTRIES IN BUFFERED STACK• 

VALUE STACK, 

VALUE STACK SLICE srGMENT. 

CONTENTS Of'. 

The proprietary information contained in this docurnent is the property of the Burroughs Corporation and should 
not be released to ether than those to whom it is directc-d, or published, without written authorization of the 
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