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1.0 SCOPE

THIS SPECIFICATION ESTABLISHES THE FUNCTIONAL REQUIREMENTS FOR THE
B8502 CENTRAL PROCESSOR MODULE (CPM) WHICH FORMS A PART OF THE
B8502 DATA PROCESSING SYSTEM, THE CPM IS THE HIGH=SPEED

COMPUTATION CENTER OF THE B8502 DATA PROCESSING SYSTEM,.

2.0 APPLICABLE DOCUMENTS

THE FOLLOWING DOOCUMENTS OF THE LATEST ISSUE IN EFFECT FORM A PART
OF THIS SPECIFICATYION TO THE EXTENT SPECIFIED HEREINS

SPECIFICATIONS
BURRDOUGHS CORPORATION
LARGE COMPUTER SYSTEM ORGANIZATION PAOLI» PENNSYLVANIA 19301

1720 2045 R8500 INFORMATION PROCESSING SYSTEM, GENERAL
SPECIFICATION FOR

CP 1760=0008 R8512 INPUT/0OUTPUT MODULE, LOGIC SPECIFICATION

FOR

CP 1720=5576 R8515 MEMORY MOOULE, DETAILED DESIGN
SPECIFICATION FOR

PASADENA MANUFACTURING AND ENGINEERING DIVISION LOS ANGELES,
CALIFORNIA 90021

A1123=9134 MUL MEMORY CELL

3.0 IMPLEMENTATION CONCEPTS,

THE 8502 CENTRAL PROCESSOR MODULE (CPM) SHALL PROVIDE A HARDWARE
IMPLEMENTATION OF THE INTERPRETER AND ARITHMETIC SECTIONS OF THE
GENERAL SPECIFICATION FOR THE B8500 INFORMATION PROCESSING SYSTEM,
THE HARDWARE IMPLEMENTATION EMPHASIZES SYSTEM PERFORMANCE BY LOCAL
ASSOCIATIVE BUFFFRING OF PROGRAM» DESCRIPTORS AND DATA, AND RY
HARD=WIRED ALGORITHMS FOR ENTERING» REMOVING AND LOCATING

INFORMATION IN DATA AND PROGRAM STRUCTURE AND BY THE SELECTION OF A
SET O0OF PROGRAM OPERATORS DESIGNED TO EXPLOIT THE COMMON ATTRIBUTES
OF HIGHER LEVEL LANGUAGES, THE ARITHMETIC SECTION SHALL BE CAPABLE
OF PERFORMING ARITHMETIC ON VARIABLE LENGTH OPERANDS» AND ON
OrERANDS OF VARYING REPRESENTATION, THIS APPROACH WILL ACHIEVE

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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SIGNIFICANT SPEED WITHOUT SACRIFICING EFFICIENT THROUGHPUT,

3.1 FUNCTIONAL PERFORMANCE CHARACTERISTICS

THE MAIN FUNCTIONS OF THE CPM SHALL BE TO ACTIVATE AND DEACTIVATE
PROCESSES» DIRECY INFORMATION TRANSFERS BETWEEN MODULES» SERVICE
INTERRUPTS AND EXECUTE ARITHMETIC CALCULATIONS REQUIRED BY PROGRAM,
THESE FUNCTIONS SHALL BE PERFNRMED UNDER THE DIRECTION OF THE
MASTER CONTROL PROGRAM (MCP), THE CPM MINIMIZES MEMORY ACCESSES RY
UTILIZING PHASED FETCHES AND STORFS WHERF POSSIBLE, AND BY
ASSOCIATIVELY BUFFERING INFORMATION, EXECUTION SPEEDS ARE ENHANCED
AND HARDWARE COSTS ARE MINIMIZED 8By THE DECENTRALIZATION OF
CONTRNLS OF FUNCTIONALLY INDEPENDENT SUBSECTIONS WITHIN THE
INTERPRETER, FIGURE 1 IS A RLOCK DTAGRAM SHOWING THE DVERALL
CONFIGURATION OF 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
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INTERPRETER UNIT
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| PROGRAM ‘ KERNEL
I SECTION ] SECTION l
I STRUCTURE I
I T BUFFERING I
l SECTION I
v
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|
|
I
I
|
|
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FIGURE 1., CENTRAL PROCESSOR MODULE (CPM)» SIMPLIFIED BLOCK DIAGRAM
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3.2 MAJOR COMPONONTS,

THE CPM SHALL CONSIST OF THE FOLLOWING THREE FUNCTIONALLY DISTINCT
UNITS.

REFERENCE
ITEM NAME PARAGRAPH
1, INTERPRETER UNITT 3¢2¢10 3,3
2, ARTTHMETIC UNIT 31225 3,4
3, MEMORY INTERFACE UNIT 3,235 3,5

3.2,1 INTERPRETER UNIT

AS FURTHER SPECIFIED IN 3,3, THE INTERPRETER UNIT (lu) SHALL
CONTROL THE MOVEMENT QF PROGRAM AND DATA, PROVIDE AUTOMATIC MEMORY
PROTECTION, RESPOND TO INTERRUPTSs AND CONTROL» EMPTY, AND
REPLENISH THE VARIOUS STACKS AND BUFFERS WITHIN THE CPMs THE IU
SHALL CONSIST OF THE FOLLNWING SECTIONS?!

REFERENCE
ITEM NAME PARﬁEﬁﬁfﬁ
A, PROGRAM SECTION 3,301
1, PRNGRAM FLOW AND
REPRESENTATION 3e3e1,1
24 PROGRAM BUFFER 3,3¢1,42
3, PROGRAM BARREL 3¢341,3
4, PROGRAM AND CONTROLS 3e301,4
B KERNEL SECTION 3¢302
1, DESCRIPTOR REPRESENTATION 3030241

2, NAMES 3,3:¢2,2

The proprietary infcrrmation contained in this document is the property of the Burroughs Corporation and should
aot 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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3,

4,

)
1,

2,

3.

4,

5,

D,

DESCRIPTOR EVALUATION

KERNEL HARDWARE

STRUCTURE BUFFERING SECTION

RESOURCE CONTROL
STRUCTURE

PROCEDURE CONTROL
STRUCTURE

COROUTINE CONTROL
STRUCTURE

PRNGRAM DESCRIPTOR CONTROL
STRUCTURE

DESCRIPTOR BUFFERS

INTERRUPT SECTION

3¢2¢2 ARITHMETIC UNIT

AS FURTHER SPECIFIED TN 3,4, THE ARITHMETIC UNIT (AU) SHALL PROVIDE
A CAPABILITY FOR ARITHMETIC OR LOGICAL OPERATIONS OF EITHER BINARY
THE AU

3.3:2,3

3.30204

3,3.3,

3e343,1

3e303.2

34343,3

30343,4

3e3e345

3e3.4

OR DECIMAL NOTATION AND WITH OPERANDS OF VARIABLE LENGTH,.
SHALL CONSIST OF THE FOLLOWING FIVE SECTIONSS

ITEM
1,
2.
3,
4,
5,

6o

7

NAME
STORAGE SECTION
BARREL SECTION
ADDER SECTION
EXPONENT SECTION
LENGTH SECTION
FIELD SECTION

FORMAT SECTION

REFERENCE
PARAGRAPH

The proprietary information contained in this document is the property of the Burrcoughs Corporation and should
not be rcleased to cther than those tc whom it is directed, or published, without written authorization of the
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3,2,3 MEMORY INTERFACE UNIT

THE MEMORY INTERFACE UNIT (MIU) SHALL COORDINATE COMMUNICATIONS
BETWEEN INTERPRETFR AND THE FTELD ISOLATION UNIT (FIU) OF THE B8515
MEMORY MODULE AS SPECIFIED IN SPECIFICATION CP 17205576, THE MIU
SHALL BE CAPABLE OF SERVICING ANY OF UP YO SIXTEEN FIU(S)e 1IN
ADDITION, THE MIU SHALL PROVIDE DRIVERS AND RECEIVERS FOR
COMMUNICATIONS BETWEEN THE INTERPRETER AND OTHER MODULES ON THE
SYSTEM CONTROL BUSs. A DESCRIPTION OF THE FUNCTIONAL OPERATION AND
FUNCTTIONAL COMPONENTS OF THE MIU IS GIVEN IN PARAGRAPHS 3,5, 3,5,1
AND 3,5,2,

3.3 INTERPRETER UNIT (IU)

THE IU SHALL PROVINDE THE PROCESSING CONTROL FOR THE B8502 DATA
PROCESSING SYSTEM BY MFANS OF STRUCTURE OPERATORS SPECIFICALLY
DESIGNED FOR THE EFFICTENT MANAGEMENT OF DATA AND PROGRAM
STRUCTURES, AND BY MEANS OF PROGRAM OPERATORS SELECTED TO ALLOW
EASY IMPLEMENTATION OF HIGHER LEVEL LANGUAGES, THE CONTROL
INFORMATION SHALL BF DISTRIBUTEDs AS REQUIRED, TO THE ARITHMETIC
UNIT FOR DATA PROCESSING AND THROUGH THE MIU TO THE MEMORY MODULE
FOR DATA AND PROGRAM STORAGE AND RETRIEVAL, IN ADDITION, THE 1U
SHALL BE COGNIZANT OF INTERRUPTS AND FAULTS THAT HAVE OCCURRED AND
WILL BE PREPARED TO PROPERLY SERVICE THEM,

THE IU IS SUBDIVIDED TINTOD FOUR SECTYONS., THE PROGRAM SECTION
FETCHES, INTERPRETS, AND EXECUTES THE PROGRAM OPERATOR IN THE
PROGRAM STRINGs THE KERNEL SECTION FETCHES» INTERPRETS» EXECUTES»
AND UPDATES DESCRIPTORS, REFERRED TO BY NAME IN THE PROGRAM STRING»
ACCORDING TO THE PROGRAM OPERATOR BEING EXFCUTED, THE STRUCTURE
BUFFERING SECTION CONSISTS OF A SET OF LNCAL MEMORIES WHICH BUFFER
OFTEN ACCESSED TTEMS IN ORDER TD MINIMIZE LEVEL=1 FETCHES. THE
BUFFERING IS BASED ON THE STRUCTURES USEND TO DEFINE THE PROCESSOR,
THE INTERRUPT SECTION SHALL RECETVE INTERRUPTS AND FAULTS» EXAMINE
THEM AND PASS THE APPROPRIATE FAULT OR INTERRUPT NUMBER TO
ACCOMPLISH A CHANGE IN PRNGRAM, A DETAILFD BLOCK DIAGRAM OF THE TU
IS SHOWN IN FIGURE 2,

The proprietary information contained in this document is the property of the Burroughs Corporation and should
not be released to cther 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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3,3,1 PROGRAM SECTION

THIS SECTION DESCRIBES THE FLOW OF PROGRAM FROM LEVEL=1 TO
EXECUTION» THE REPRESENTATION O0OF THE PROGRAM OPERATORSs AND THE
HARDWARE ASSOCIATFD WITH PROGRAM FETCHING AND EXECUTION, A LISTING
OF THE PROGRAM (OPERATORS AND A DESCRIPTION OF WHAT EACH OPFRATOR
DOES APPEARS IN APPENDIX B, THE HARDWARE ASSOCIATED WITH THE

PROGRAM SECTION IS SHOWN IN FIGURE 3,

The proprietary information ccntained in this document is the property of the Burroughs Corporation and should
not be released to cther 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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3.3,141 PROGRAM FLOW AND REPRESENTATION

THE PROGRAM SYLLABLE CURRENTLY BFING EXECUTED IS POINTED TO BY THE
CONTENTS OF THE PROGRAM/DESCRIPTOR CONTROL REGISTER (PDCR) THIS
PROGRAM SYLLABLE 1S PART NF A PROGRAM SEGMENT THAT IS STORED IN THE
PROGRAM BUFFER», 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

ASSOCTIATIVELY TD SEE TF THE BEGINNING OF THE NEW PROGRAM SEGMENT TO
BE EXECUTED IS ALREADY RESIDENT IN THE PROGRAM BUFFER, NESTING AND
UNNESTING OF THE PCR FOR PROCEDURE ENTRY AND EXIT AND FOR LOOP
CONTROL OPERATORS UTILIZE THE PROGRAM DESCRIPTOR CONTROL STACK
(PDCS)» ANOTHER LOCAL MEMORY, THE PDCS AUTOMATICALLY LINKS TO
LEVEL=1 FOR EMPTYING AND REPLENISHING ITS CONTENTS, THE PROGRAM/
DESCRIPTOR CONTROL REGISTER AND STACK ARE DISCUSSED FURTHER IN
PARAGRAPH 3,3,3,4 PROGRAM DESCRIPTOR CONTROL STRUCTURE

PROGRAM OPERATNORS ARE EXTRACTED FROM THE PROGRAM STRING BY THE
PROGRAM BARREL AND PLACED INTO THE PROGRAM EXECUTION REGISTER (PER),
NAMES ARE EXTRACTED FROM THE PRNOGRAM STRING BY THE PROGRAM BARRFL
AND PLACED INTO THE ATTRIBUTE STACKS FOR EVALUATION, LITERALS ARE
EXTRACTED FROM THE PROGRAM STRING BY THE PROGRAM BARREL AND PLACED
INTO THE VALUE STACK NR NAME STACK,

THE PROGRAM OPERATORS ARE» IN THE INTEREST OF CODE COMPACTION,
CLASS CODED AS ILLUSTRATED 1IN FIGURE a4, THE FOUR CLASSES OF
PROGRAM OPERATORS ARE AS FOLLOWS!

A« LITERAL OPERATORS

Bs AU OPERATORS

Ce NAME OPERATORS

De GENERAL OPERATORS

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

o | 2 3 45 6 7 2
T FORMAT
O 10| Cen |MYlseLECTOR LITzElRAL
RJ

O NSS<&«— LITERAL
| VSS €— LITERAL

00 4 BIT LITERAL
Ol 8 BIT LITERAL

® 1o 16 BIT LITERAL
1 32 BIT LITERAL
ARITHMETIC OPERATORS
0o | 2 3 45 6 7
o ARITHMETIC
OPERATOR
NAME OPERATORS
O | 2 3 4 5 6 7 "
o NAME LL LEXIC LEVEL &
OPERATOR DISPLACEMENT
L3

O DEFAULT LEXIC LEVEL
I LEXIC LEVEL SPECIFIED

GENERAL OPERATORS
o | 2 3 4 5 6 7

| ) GENERAL
OPERATOR

FIGURE 4, PROGRAM OPERATOR REPRESENTATION
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EACH CLASS OF OPERATORS STARTS WITH AN EIGHT BIT SYLLABLE., LITERAL
AND NAME OPERATORS CAN INCREASE IN FOUR BIT INCREMENTS TO A MAXIMUM
SYLLABLE SIZE OF 32 BITS FOR NAME OPERATORS AND 40 BITS FOR LITERAL
OPERATORS., THE FIRST TwWO BITS OF THE OPERATION CODE DEFINE WHICH
CLASS OF OPERATOR THE PROGRAM SYLLASBLE CONTAINS, 1IF THE PROGRAM
SYLLABLE CONTAINS A LITERAL OPERATOR» THF NEXT TWO BITS DEFINE THE
SIZE OF THE LITERAL, THE LITERAL MAY BE FQURs EIGHT» 16 OR 32 BITS
IN LENGTH, THE NFXT FOUR BIT GROUP OF THF LITERAL SYLLABLE DEFINES
THE DESTINATION AND ARTTHMETIC FORMAT NF THE LITERAL. THE FIRST
BIT OF THIS GROUP DEFINES WHETHER THE LITERAL IS TO BE ENTERED
RIGHT JUSTIFIED INTN THE NAME STACK OR INTO THE VALUE STACK. THE
REMAINING THREE BITS CONTAIN THE FORMAT SELECTOR WHICH IS USED AS
AN INDEX INTO THE ARITHMETIC FORMAT VECTOR, THIS SELECTOR GIVES
THE ARITHMETIC FORMAT OF THE LITERAL., THF REMAINDER OF THE PROGRAM

SYLLABLE CONTAINS THE LITFERAL.

IF  THE FIRST TwWwO0 RITS OF THE OPERATION CODE DEFINE THAT THE
OPERATOR IS A MEMBFR OF THE AU OPERATOR CLASS», THE REMAINING SIX
BITS OF THE OPERATNR DEFINE THE AU DPERATION TO BE PERFORMED,
THESE SIX BITS WILL BF CHECKED BY THE INTERPRETER TO SEE IF THE
NECESSARY PROCESSOR ENVIRONMENT IS PRESENT FOR THE AU OPERATION,
IF SO, THE OPERATOR WTLL THEN BE PASSED TN THE AU FOR EXECUTION,

IF  THE FIRST TWO BITS OF THE OPERATION CODE DEFINE THAT THE
OPERATOR HAS A NAMFE ASSOCIATED WITH IT, THEN THE NEXT FIVE BITS
DEFINE THE OPERATION TN BE PERFORMED, THE REMAINING BIT DEFINES
WHETHER THE NAMED OBJUECT IS COUNTAINED IN THE TOP NAME STACK SLICE,
IF IT IS» THEN THF NEXT EIGHT BITS GIVE THE DISPLACEMENT OF THE
OBJECT WITHIN THAT SLTCE., DEFAULY LEXIC LEVEL OR A SPECIFIED LEXIC
LEVEL WILL BE USED TN FIND THE RELATIVE ADDRFSS OF THE NAME, 1IF A
DEFAULT LEXIC LEVEL IS USED» THEN THE NEXT EIGHT BITS DEFINE THE
DISPLACEMENY OF THE NAME, OTHERWISEs A NAME FOLLOWS., NAMES ARE
DESCRIBED IN PARAGRAPH 3,3,2,2 NAMES,

IF THE FIRST TwWO BITS OF THE OPERATION CODE DEFINE THAT THE
OPERATOR IS A MEMBER OF THE GENERAL OPERATOR CLASS» THE REMAINING
SIX BITS OF THE OPERATION CODE DEFINE WHICH OPERATOR IN THE CLASS

IS TO BE EXECUTED,

3.3.1.2 PROGRAM RUFFER

THE PURPDSE OF THE PRNGRAM BUFFER SHALL BE TO MINIMIZE MEMORY
FETCHES BY PROVIDING PROGRAM ASSOCIATIVELY TO THE PROCESSING MODULE.
PRIOR TO INITIATING A MEMORY FETCHs THE ASSOCIATED HARDWARE OF THE
PROGRAM BUFFER SHALL FXAMINE THE PROGRAM RUFFER TO DETERMINE IF THE
BRANCH ADDRESS COR CONTIGUOUS PROGRAM ADDRESS RESIDES IN THE PROGRAM
THE PROGRAM BUFFER SHALL HAVE A MAXIMUM STORAGE BUFFER, CAPABILITY
OF 8 WORDS, EACH OF WHICH SHALL BE 64 BITS WIDE,

The proprietary information ccntained in this document is the property of the Burrcughs Corporation and should
not be released to cther than those to whom ii is directed, or published, without written authorization of the
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THE PROGRAM BUFFER SHALL BE ORGANIZED INTO TWO SECTIONS» EACH OF
WHICH SHALL CONTAIN FOUR WORDS, EACH SECTION SHALL HAVE THE
ABILITY TO BE EITHER WRITTEN INTO OR READ FROM INDEPENDENTLY OF THE
OTHER SECTIONS, THE PROGRAM BUFFER (SEE FIGURE 5) SHALL CONSISTY OF
THE FOLLOWING HARDWARE}S

Ay, WRITE ADDRESS REGISTER (WAR) = A WORD=ORIENTED» MULTI=PURPOSE
REGISTER SPECIFYING THE LOCATION IN THF PROGRAM BUFFER WHERE THE
BRANCH PROGRAMs, THE CONTIGUOUS PROGRAMs OR THE NEW BLOCK OF
PROGRAM HAS BEEN STNRED.

B, READ ADDRESS REGISTER (RAR) = A BIT=ORIENTED REGISTER
SPECIFYING THE LOCATION OF THE NEXT EXECUTABLE INSTRUCTION IN THE

PROGRAM BUFFER,

C, STORAGE REGISTER (SR) = RECORDS THE SEGMENT NUMBER AND MEMORY
STOP ADDRESS OF THE PROGRAM PRESENTLY BEING EXECUTED.

Do PROGRAM VECTORSs, PRESENCE BITS = EACH SECTION OF THE PROGRAM
BUFFER SHALL HAVE A CORRESPONDING PROGRAM VECTOR WHICH SHALL
RECORD THE SEGMENT NUMBRERs, MEMORY START ADDRESS» AND MEMORY STOP
ADDRESS OF THE PROGRAM STORED IN THAT SECTION» AND A
CORRESPONDING PRESENCE BIT WHICH SHALL BE MARKED TRUE WHEN
PROGRAM IS STORED IN THAT SECTION,

E« COMPARATOR = THE COMPARATOR SHALL EXAMINE THE PROGRAM VECTORS
TO DETERMINE IF THE BRANCH ADDRESS OR THE CONTIGUOUS PROGRAM
ADDRESS RESIDES WITHIN THE PROGRAM BUFFER,

TO ACHIEVE ITS PURPOSE THE PROGRAM BUFFER SHALL UTILIZE SEVERAL
HARD ROUTINES, THESE ROUTINES ARE AS FOLLOWS?

A, WAR ROUTINE = THIS ROUTINE SHALL UPDATE THE WRITE ADDRESS
REGISTER 710 REFLECT THE LOCATION IN THE PROGRAM BUFFER WHERE THE
NEW BLDCK OF PROGRAM IS TO BE STORED,

Be FETCH POINT SCAN ROUTINE = THIS ROUYTINE SHALL SCAN THE READ
ADDRESS WORD REGISTER WUNTIL THE REGISTER IS FEQUAL TO OR IS
GREATER THAN THE FETCH POINT, WHEN EITHER CONDITION EXIST» THE
DECISION To INITIATE NR NOT TO INITIATE A MEMORY FETCH IS MADE,

Co CONTIGUOUS PRNGRAM SEARCH ROUTINE = THIS ROUTINE SHALL
DETERMINE IF SUFFICIENT PROGRAM RESIDES IN THE PROGRAM BUFFER TO
CONTINUE PROGRAM FXECUTION UPON COMPLETION OF PROGRAM IN THE
PRESENT SECTION,

D BRANCH ADDRESS SEARCH ROUTINE = THIS ROUTINE SHALL DETERMINE
IF THE BRANCH ADDRFSS RESIDES WITHIN THE PROGRAM BUFFER PRIOR TO
INITIATING A MEMORY FETCH,

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
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FIGURE 5, PROGRAM BUFFER
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3+3,143 PROGRAM BARREL
THE PROGRAM BARREL SHALL PERFORM THE FOLLDWING FUNCTIONS:

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

Be SELECTION AND ISOLATION OF AN 8=BIT OPERATION COOE,

Co SELECTION AND ISOLATION OF A VARIABLE LENGTH LITERALS AND
NAMES,

D, FAN OUT OF SHIFTER OUTPUTS TO ALL NATURAL DATA DESTINATIONS,

Je3s1¢4 PROGRAM CONTROLS

THE PROGRAM CONTROLS SHALL CONSIST OF DECODING AND ENCODING
MECHANISMS, CONTROL MECHANISMS, AND TIMING MECHANISMS THAT ARE
NEEDED TO PERFORM THE FOLLOWING FUNCTIONSS

Ao TO DETERMINE THE CLASS OF OPERATOR SPECIFIED BY THE PROGRAM
SYLLABLE,

B TO DOETERMINE THE LITERAL SIZE SPECIFIED BY THE LITERAL
OPERATOR,

Co TO TRANSLATE A NAME, SPECIFIED BY THE NAME OPERATOR, INTO A
TERMINAL REFERENCE,

Do TO DETERMINE THE OPERATION TO BE PFRFORMED AS SPECIFIED BY A
NAME OPERATOR OR A GENERAL OPERATOR,

£ TO PASS THE ARITHMETIC OPERATION FIELD OF THE ARITHMETIC
OPERATOR TO THE ARITHMETIC UNIT FOR EXECUTION,

Fe TO INSURE THAT THE NECESSARY PROCESSOR ENVIRONMENT IS PRESENT
PRIOR TO THE EXECUTTON OF THE PROGRAM SYLLARLE,

Ge TO INTERACT WITH THE INTERRUPT SECTIONs» ARITHMETIC CONTROLS»
AND DESCRIPTOR CONTROLS TO INSURE THAT THE PROPER SUBSEQUENCE OF
OPERATIONS IS PERFORMED,

The proprietary information contained in this document is the property of the Burroughs Corporation and should
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3302 KERNEL SECTION

THIS SECTION DESCRIBRES THE REPRESENTATION OF DESCRIPTORS, THE
EVALUATION OF DESCRTPTORS AND THE HARDWARE ASSOCIATED WITH
DESCRIPTOR EVALUATION,

3,3,2,1 DESCRIPTNR REPRESENTATION,

DESCRIPTORS ARE A MFANS OF CALCULATING A REFERENCE TO AN ELEMENT,
A DESCRIPTOR CAN REFERENCE PROGRAM SEGMFENTS» DATA OBJECTS», LOCKED
DATA FIELDS OR ANOTHER DESCRIPTOR., THE CHARACTERISTICS OF THE
REFERENCED ELEMENTS ARE DEFINED AS INTERPRETER ATTRIBUTES,
DESCRIPTORS ALSD SPFCIFY WHETHER THE ELEMENT REFERENCED CAN BE
STORED OR FETCHED, THIS PROTECTION CAPABILITY IS DEFINED BY THE
ACCESS ATTRIBUTES OF THE DESCRIPTOR, A PARTICULAR ELEMENT MAY ALSO
BE NESTED WITHIN SEVERAL STRUCTURES, EACH STRUCTURE WHICH MUST BRE
ACCESSED IS SPECIFIED BY A STRUCTURE EXPRESSION, THE STRUCTURE
EXPRESSION CONTAINS A STRUCTURE TYPE FIELD WHICH DEFINES THE
STRUCTURE AND STRUCTURE PARAMETER FIELDS WHICH GIVE THE PARAMETERS
NECESSARY FOR ACCESSING THE STRUCTURE, A DESCRIPTOR CONTAINS AS
MANY STRUCTURE FXPRFESSINNS AS NECESSARY TO OBTAIN THE DESIRED
ELEMENT,

3¢3+241,1 DESCRIPTOR ATTRIBUTES

THE FIRST TWD BITS (R AND W) OF EACH DESCRIPTOR (SEE FIGURE 6) ARE
ACCESS FAULT PERMISSION BITS, BITS R AND W DEFINE READ ACCESS
FAULTS AND WRITE ACCESS FAULTS» RESPECTIVELY. IF THE R BIT IS SET
DURING A FETCH 7O LEVEL=1, THE READ FAULT PROCEDURE NAMED IN THE
DESCRIPTOR 1§ CALLEDs LIKEWISEs IF THE W BIT IS SET DURING A STORE
TO0 LEVEL=1», THE STNRE FAULT PRNOCEDURE NAMED IN THE DESCRIPTOR IS

CALLED,

THE NEXT TWO BITS OF THE DESCRIPTOR START THE INTERPRETER ATTRIBUTE
FIELD. THESE BITS DEFINE WHETHER THE DESCRIPTOR POINTS TO PRUOGRAM
(0»1>, DATA (1,0)» LOCKED DATA (1,1) OR ANOTHER DESCRIPTOR (0,0),
THE INTERPRETER ATTRIBUTE FIELD DESCRIBING DATA OR LOCKED DATA IS
COMPLETED WITH THE MU BIT AND THE FORMAT SELECTOR FIELD, IF THE MU
BIT IS SET, THE DATA FLEMENT REFERENCED RESIDES IN THE VALUE STACK.,
THE FORMAT SELECTOR FIELD IS A THREE=BIT INDEX INTO THE ARITHMETIC
FORMAT VECTOR, THE SELECTED ENTRY IN THIS VECTOR DEFINES THE
FORMAT OF THE DATA ELEMENT, A FORMAT SELECTOR INDEX OF VALUE ZERD
DEFINES A NuLL OR DEFAULT FORMAT3 THAT IS» USE THE MOST RECENTLY
DEFINED FORMAT,

IF THE DESCRIPYOR POINTS TO PROGRAM, THEN A PARAMETER BIT (P) A

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
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FUNCTION BIT (F) A LEXIC LINK LENGTH FIELD AND A LEXIC LINK FTELD
ARE NECESSARY 70 COMPLETE THE INTERPRETER ATTRIBUTE FIELD, THE p
BIT IS USED TO INDICATE THAT THE PROGRAM BEING ENTERED HAS
PARAMETERS, THE F RIT IS USED TO INOICATE THAT THE PROGRAM BEING
ENTERED LEAVES A RESULT, THE LEXIC LINK LENGTH FIELD DEFINES THE
LENGTH OF THE LEXIC LINK FIELD WHICH IS 4, 8» 12 OR 16 BRITS, THE
LEXIC LINK IS AN INDEX TO THE DISPLAY CONTROL WORD (DCW) OF THE
NAME STACK SLICE IN WHICH THE PRNGRAM HAS BEEN DECLARED, THIS
INFORMATION IS USED FOR DISPLAY UPDATE,

IF  THE DESCRIPTOR POINTS TUO ANOTHER DESCRIPTORs THEN THE
INTERPRETER ATTRIBUTFE FIELD CONTAINS 0ONLY TWO BITS. READ FAULT
PROCEDURE NAMES AND WRITE FAULT PROCEDURE NAMES IF REQUIRED, AS
INDICATED BY THE ACCESS PERMISSION FAULT BITS», FOLLOW THE
INTERPRETER ATTRIBUTF FIELD. THE REMAINDER OF THE DESCRIPTION
CONTAINS STRUCTURE EXPRESSIONS,

The proprietary information coatained in this document is the property of the Burroughs Corporation and should
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FIGURE 6, DESCRIPTOR, REPRESENTATION
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343¢291¢2 STRUCTURE EXPRESSION

THE FIRST FOUR BITS OF THE STRUCTURE EXPRESSION FIELD (SEE FIGURE
7) IN THE DESCRIPTOR CONTAIN AN ADDRESS FIELD LENGTH CAFL) AND AN
ALLOCATE BIT (A), THE AFL DEFINES THE SIZE (IN 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 FIGURE 8, TWO STRUCTURE EXPRESSION TYPES (SEGMENT
NUMBER AND CALL) HAVE STRUCUTRE EXPRESSION 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
PARAMETER, NAMES ARE DESCRIBEND IN SECTION 3,3,2.2, THE LAST
STRUCTURE EXPRESSTON IS ALWAYS A DELIMITER, FIN,

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



d ‘dnoad sweysg [eroadg pue aoeds ‘osusjaq sySnoaang

2OIIP ST 1T WOYM 03 9SOY} UBY} J3Yjo 0} pasealad aq jou
ST JUSWNDOP ST} UL PauTeiund uoTjeurtoyur Liejetadoad ayg,

“110%,

*eTURATASUUD

Y} JO UOTBZTIOUINE ULPLIM Inoyim ‘paysiqnd ao ‘po
pInoys pue ucnjeaodao) sySnoaang oy3 jo Kparadoad ayy

ADDRESS FIELD LENGTH

4+4x [AFL] = LENGTH OF INDIVIDUAL SEPS

ALLOCATE BiT

SET - STRUCTURE EXPRESSION TYPE
SEP - STRUCTURE EXPRESSION PARAMETERS
SEX - STRUCTURE EXPRESSIONS

0 UNALLOCATED
| ALLOCATED
| ' ! ! ' I I I I
[ I | l ! | | [ I
| | | l | . | | 2 | |
AFL ALU%&R NUMBER CALL NAME SET SEP STRUCTURE EXPRESSIONS | FIN
! ! | | o [ ) |
P-4_ﬂ‘—4—ﬂ*—__8—__’r'4_ﬂ r—4—ﬂ P—4-U
! /¢ SET sle— SEP ——pije SE Tl SEP >le- SEX SEXES —————oije SET o}

FIGURE 7, TYPICAL STRUCTURE EXPRESSION FIELD REPRESENTATION
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STRUCTURE STRUCTURE EXPRESSION PARAMETERS
EXPRESSION
TYPE
“—2as—p «— 8 —p
SEGMENT
NUMBER NUMBER
CALL NAME
LENGTH OF PARAMETER
FIELD A L FIELDS GIVEN BY AFL
VARIABLE
FIELD
VECTOR A L
STACK A L
PUSHDOWN A L
QUEUE AT AO L
VARIABLE
QUEUE AL A0 L
LINKED
LIST A P Q L
STACK
VECTOR A L
FIN

FIGURE 8, STRUCTURE EXPRESSSION PARAMETER FIELDS
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3s34242 NAMES

DESCRIPTORS TO BE FVALUATED ARFE REFERENCED BY NAME, A NAME IS A
SYMBOLIC REPRESENTATINN OF THE LOCATION OF A DESCRIPTOR, THERE ARE
SEVEN BASIC TYPES OF NAMES AS ILLUSTRATED IN FIGURE 91

A, THE COROUTINE RELATIVE NAME, WHICH CONSISTS OF 3 INDICES:s A
STACK NUMBER (SNR)» LEXIC LEVEL (LL)» AND DISPLACEMENT (D),

B THE DISPLAY RELATIVE NAME, WHICH CONSISTS OF 2 INDICES: A
LEXIC LEVE (LL) AND DISPLACEMENT (D),

Co THE SLICE RELATIVE NAME, WHICH CONSISTS OF ONE INDEXxs A
DISPLACEMENT (D),

Do THE PROGRAM RELATIVE NAME» WHICH CONSISTS OF ONE INDEX: A
DISPLACEMENT (D),

E, THE N=BASE RELATIVE NAME, WHICH CONSISTS OF 2 INDICES: A
STACK NUMBER (SNR) AND DISPLACEMENT (D).,

Fe THE TOP OF NAME STACK NAME, WHICH HAS NO INDICES.,

The proprietary information contained in this document is the prope rty of the Burroughs Corporation and should
not be released to cther than those to whom it is direcied, or published, without written authorization of the
Burroughs Defense, Space and Special Systems Group, Faoli, Pennsylvania,
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NAME TYPE  NAME STACK LEXIC
TYPE CODE NUMBER LEVEL DISPLACEMENT
COROUTINE RELATIVE 4 4 8 8
COROUTINE RELATIVE 4 4 4 12
DISPLAY RELATIVE 4 8 8
DISPLAY RELATIVE 4 4 12
SLICE RELATIVE 4 8
SLICE RELATIVE 4 12
PROGRAM RELATIVE 4 8
PROGRAM RELATIVE 4 16
N-BASE RELATIVE 4 8
N-BASE RELATIVE 4 16
COROUTINE
N-BASE RELATIVE 4 4 8
N-BASEC%RE?_UAE?/E 4 4 16
TOP OF NAME STACK 4

FIGURE 9, NAME REPRESENTATION

The proprietary infermation contained in this document is the property of the Burroughs Corporation and should
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THE COROUTINE RELATIVE NAME REQUIRES THREE INDICES, THE FIRST
INDEX SNR IS USED TO FIND THE PROPER LEVEL OF COROUTINES IN THE
COROUTINE DISPLAY STACK, THE COROUTINF ENTRY THAT 1S REFERENCED
CONTAINS A DESCRIPTION OF THE OISPLAY, THE LL INDEX IS uUSED TO
FIND AN ENTRY IN THE DISPLAY WHICH CONTAINS THE DESCRIPTON OF A
SLICE WITHIN THE NAMF STACK, THE D INDEX 1S USED TO FIND AN ENTRY
IN THE NAME STACK SLICE WHICH CONTAINS THE REFERENCED DESCRIPTOR,

SINCE MANY NAMES THAT ARE REFERENCED WILL BE IN THE ACTIVE NAME
STACKs THE DISPLAY RELATIVE NAME CONTAINING TWO INDICES WILL BE
AVAILABLE. THE TWO INDICES ARE LL» D, THE LL INDEX IS USED TO
FIND AN ENTRY IN THF DISPLAY STACK WHTCH CONTAINS THE DESCRIPTION
OF A SLICE WITHIN THE NAME STACK, THE D INDEX IS USED TO FIND 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 AND 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 THE REFERENCED OESCRIPTAR,

IF  THE NAME 15 A PRNGRAM RELATIVE NAME, THEN A DISPLACEMENT INDEX
IS USED TO FIND THE LOCATION OF THE REFERENCED OESCRIPTOR. THIS
LOCATION IS RELATIVE TO THE ACTIVE PROGRAM OR DESCRIPTOR CONTAINER,

IF THE NAME 15 AN N=BASE RELATIVE NAME, THEN A DISPLACEMENT INDEX
IS USED TO FIND THE LOCATION OF 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 TwWO INDICES
ARE REQUIRED, THE FTIRST 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 OF THE REFERENCE
DESCRIPTOR, THIS LNCATION IS RELATIVE TO0 THE BASE OF THE NAME
STACK WHICH IS SPECIFTED IN THE COROUTINE CONTROL FIELD,

IF THE NAME IS A TOP OF NAME STACK NAME» THEN THE DESCRIPTOR
REFERENCFD WILL BE FOUND TN THE TOP ENTRY IN THE NAME STACK,

THE LEXIC LEVEL AND DISPLACEMENT FIELDS VARY IN SIZE 7O ALLOW FOR
CODE COMPACTION WHEREVER POSSIBLE,

3e34243, DESCRIPTOR EVALUATION

DESCRIPTORS ARE REFFRENCED BY NAME, AFTER THE NAME O0OF THE
DESCRIPTOR HAS BREEN EVALUATED AND THE LOCATION OF THE DESCRIPTOR
CALCULATED, THE DESCRIPTOR IS FEVTCHED FROM LEVEL=1 AND PLACED IN
THE DESCRIPTOR RUFFER FOR EVALUATION, THERE ARE THREE MODES FOR
DESCRIPTOR EVALUATION: CONSTRUCT, ENTER AND REMOVE., CONSTRUCT

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, Pennsylvania,
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CALCULATES A REFERENCE TO AN ELEMENT IN A STRUCTURE, ENTER
ALLOCATES SPACE FOR AN ELEMENT IN A STRUCTURE, REMOVE DEALLOCATES
AN ELEMENT SPACE IN A STRUCTURE, IF A STRUCTURE IS SUCH THAT SPACE
CANNOT BE ALLODCATED OR REMOVED (E,G, FIELDs» VECTOR) THEN A
CONSTRUCT IS PERFORMED, THERE ARE TWQ ADDITIONAL MODESs RESET AND
SEQUENCE WHICH ARE ONLY AVAILABLE FOR LIST STRUCTURES. APPENDIX A
CONTAINS THE ALLGORITHMS FOR CONSTRUCT» ENTER AND REMOVE OF EACH OF
THE AVAILABLE STRUCTURES,

THERE ARE TwWO COMPNSITE STRUCTURESs PUSHDOWN=STACK AND PUSHDOWN=
PUSHDOWN THAT ARE KNOWN TO THE HARDWARE» RUT NON=SPECIFIABLE TO THE
SOFTWARE, THAT IS» THERE ARE CERTAIN KNOWN STRUCTURES THAT WILL BE
CLASSIFIED AS PUSHDOWN=STACK OR PUSHDOWN=PUSHDOWN, (I.E, NAME
STACK» RESDURCE STACK AND VALUE STACK) THAT WILL BE MANAGED BY THE
HARDWARE AND USED T0 STRUCTURE THE CENTRAL PROCESSOR, ALGORITHMS
FOR CONSTRUCT», ENTER AND REMOVE ON THESE STRUCUTRES ARE ALSO
INCLUDED IN APPENDIX A,

AFTER THE DESCRIPTOR IS LOADED IN THE DESCRIPTOR BUFFER» THE FIRST
FOUR BITS OF THE DESCRIPTOR ARE EXTRACTED AND EXAMINED USING THE

nﬂsna1n1na.,;;;*gg§:£sznn£__x£cuau1§M. THE REMAINDER OF THE
INTERPRETER IBUTF FIELD 1S EXTRACTED AND PLACED 1IN THE
APPROPRIATE FIELDS NF THE PROGRAM/DESCRIPTOR CONTROL REGISTER,
INTERPRETER ATYRIBUTFS ARE NESTED DURING DESCRIPTOR CALLS SO THAT
THE ATTRIBUTES O0OF THE FIRST DESCRIPTAR 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 1IN ORDER TO CONTINUE THE
EVALUATION PROCESS. THFREFORE AT BRANCH TIME, THE INTERPRETER
ATTRIBUTES ARE OVERWRITTEN IN THE PDCR,

IF ACCESS FAULT PROCEDURES ARE DEFINED» THEY ARE EXTRACTED FROM THE
DESCRIPTOR AND PLACED IN THE ATTRIBUTE COLLECTION STACKs IF NEW
ACCESS PERMISSION FAULT PROCEDURES ARF ENCOUNTERED DURING

DESCRIPTOR EVALUATION, THE CONTENTS OF THE ATTRIBUTE COLLECTION
STACK ARE OVERWRITTEN WITH THE NEW PROCEDURE NAME, IF A DESCRIPTOR
WHICH WILL NOT INVAKE AN ACCESS FAULT PROCEDURE 1S ENCOUNTERED
DURING FEVALUATION» THEN THE EXISTING FAULT PROCEDURE NAMES IN THE
ATTRIBUTE COLLECTION STACK ARE RETAINED, THE ACCESS PERMISSION
FAULT WILL BE INVOKED DURING FETCH ANU STORE OPERATIONS TO LEVFL=1
STORAGE, IF THE INTERPRETER ATTRIRUTE TYPE OF A DESCRIPTOR IS A
DESCRIPTOR, THE ACCFSS PERMISSION FAULT PROCEDURES ARE INVOKED AT
BRANCH TIME, ALLSOs THE ATTRIBUTE COLLFCTION STACK IS CLEARED OF
THE ACCESS PERMISSINN FAULT PROCEDURES AT BRANCH TIME, AFTER THE
DESCRIPTOR ATTRIRUTE FIELDS HAVE BEEN EVALUATEDs THE FIRST FOUR
BITS OF THE STRUCTURE EXPRESSION FIELD ARE EXTRACTED FROM THE
DESCRIPTOR AND PLACFD IN THE PROGRAM/DESCRIPTOR CONTROL REGISTER,
THE FIRST THREE BITS ARE THE AFL FIELD WHICH DEFINES THE LENGTH OF
THE STRUCTURE EXPRESSION PARAMETER FIELDS., THE FOURTH BIT IS AN
ALLOCATE 81T, IF THIS BIT IS OFF» THE DESCRIPTOR EVALUATION STOPS

AND AN ALLOCATE FAULT IS SET,

The proprietary infcrmation contained in this document is the property of the Burroughs Corporation and should
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THE STRUCTURE EXPRESSION FIELDS ARE EVALUATED FOR TERMINAL
REFERENCES, THE FIRST FOUR BITS OF EACH STRUCTURE EXPRESSION FIELD
ARE PLACED 1IN THE DESCRIPTOR EXECUTINN REGISTER (DER,) THE
STRUCTURE PARAMETER FIELDOSARE EXTRACTED AND PLACED 1IN THE
APPROPRIATE ATTRIBUTF STACKS, IF THE STRUCTURE EXPRESSION TYPE 1S
A  SEGMENT NUMBERs» THE PROPER ENTRY IN THE ATTRIBUTE COLLECTION
STACK IS EXAMINFD TN SEE IF IT IS EMPTY QR FULL. IF IT IS EMPTY,
THE NEXT EIGHT=BIT FYELD CONTAINING THE NUMBER ITSELF IS EXTRACTED
FROM THE STRUCTURE EXPRESSION AND PLACED IN THE ATTRIBUTE
COLLECTION STACK, IF THE ENTRY IS FULLs, THE SEGMENT NUMBER IS
IGNORED, IF THE STRUCTURE EXPRESSION TYPE 1S CALL» THE NEXT FOUR
BITS OEFINE THE NAME TYPE AND ARF EXTRACTED FROM THE STRUCTURE
EXPRESSION, THE REMAINDER OF THE NAYE TS EVALUATED., THE PDCR OF
THE CURRENT DESCRIPTNR IS NESTED IN THE PROGRAM/DESCRIPTOR CONTROL
STACK AND THE REFERENCE OF THE NEW DESCRIPTOR IS PLACED IN THE PDCR,
THE DESCRIPTOR EVALUATION PROCESS IS THEN REPEATED, THE REMAINDER
OF THE STRUCTURE EXPRESSION TYPES ARE EVALUATED AS DESCRIBED IN
APPENDIX A, '

UPON REACHING "FIN", THE POCS IS PUPPED AND THE CONTENTS OF THE
PDCR ARE EXAMINED, TF THE DESCRIPTOR IN THE PDCR INDICATES THAT A
DESCRIPTOR IS BEING EVALUATED» THEN THAT DESCRIPTOR IS FETCHED FROM
LEVEL=1 AND THE EVALUATION OF THAT DESCRIPTOR RESUMES AT THE
LOCATION SPECIFIFD Ry THE PDCR, OTHERWISE» THE CONTENTS OF THE
ATTRIBUTE COLLECTION STACKS» THE ATTRIBUTE STACKS» AND THE
INTERPRETER ATTYRIBUTES ARE LINKED TNGFTHER TO FORM A TERMINAL
REFERENCE IN THF NAME STACK TO THE ORJECT BEING REFERENCED. THE
NEXT PROGRAM OPERATOR IS THEN EXECUTED,

3e3,.2.4 KERNEL HARDWARE,

THE KERNEL HARDWARE PERFORMS THE DESCRIPTOR EVALUATION FUNCTIONS,
THE KERNEL HARDWARE IS TLLUSTRATED IN FIGURE 10. THE KERNEL
HAEQﬂABE__LQN§L§T§ OF THE FIVE ATTRIBUTE STACKS» THE DESCRIPTOR

ELQD =EXPLODE MECHANISM. THE _PROGRAM/DESCRIPTOR CUNTROL REGISTER,
THE DFSCRIPTOR EXECUTION REET?TIR““TND CONTROLS,  THE KERNEL
RECEIVES DATA FROM THE STRUCTURE DESCRIPTOR BUFFERS» VALUE STACK
BUFFERSs, PROGRAM BARREL AND THE ARITHMETIC UNIT, THE KERNEL SENDS
DATA TO THE STRUCTURF AND DESCRIPTOR BUFFERS AND TO THE ARITHMETIC
UNIT,

The proprietary information contained in this document is the property of the Burrcughs Corporation and should
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3,3,24441 ATTRIBUTE STACKS,

THE ATTRIBUTE STACKS ARE USED TO COLLECT ACCESS PERMISSION
ATTRIBUTES, SEGMFNT NUMBERSs FORMAT SFLECTORSs AND TO PROVIDE
WORKING STORAGE YO HNLD THE STRUCTURF EXPRESSION PARAMETERS DURING
STRUCTURE EXFRESSION EVALUATION, THE ATTRIBUTE STACKS ARE DIVIDED
INTO AN ATTRIBUTE COLLECTION STACK AND FDUR ATTRIBUTE ARITHMETIC

STACKS,

THE ATTRIBUTE COLLECTION STACK (SEE FIGURE 11) CONSISTS OF FOUR
WORDSs EACH OF WHICH 1S 16 BITS WIDE, THE FIRST WORD CONTAINS
ACCESS PERMISSION BYITS, SEGMENT NUMBER AND FORMAY SFELECTOR EMPTY/
FULL BITS, DQEFAULT FORMAT SELECTOR ANND NAME TYPE FIELDs AND STACK
NUMBER FTELD O0OF THFE RFAD FAULT PROCEDURE NAME, THE SECOND WORD
CONTAINS THE LEXIC LEVEL AND DISPLACEMENT FIELDS OF THE READ FAULT
PROCEDURE NAME, THE  THIRD WORD CONTAINS DEFAULT SEGMENT NUMBER>
NAME TYPE FIELD AND STACK NUMBER FIELD 0OF THE WRITE FAULT PROCENURE
NAME., THE LAST WARD TN THE ATTRIRUTE COLLECTION STACK CONTAINS THE
LEXIC LEVEL AND DISPLACEMENT FTELOS OF THE WRITE FAULT PROCEDURE
NAMEQ

o 16 >
WRITE LEXIC LEVEL & DISPLACEMENT
WRITE |WRITE STACK
SEGMENT NUMBER NAME TYPE NUMBER
4
READ LEXIC LEVEL & DISPILACEMENT
'; ;’ : g FORMAT READ READ STACK
v 8le|F|s| SELECTOR | NAME TYPE| NUMBER

FIGURE 11, ATTRIBUTE COLLECTION STACK

THE OTHER FOUR STACKS ARE USED FOR STRUCTURE EXPRESSION PARAMETER
MANTPULATION, EACH STACK CONSISTS NF FOUR WORDS» EACH THIRTY TwO
BITS LUNGs THESE STACKS TNTERFACE WITH THE ARITHMETIC UNIT FOR ALL
CALCULATINNS, THEY ALSN UTILIZE AND MODIFY THE STRUCTURE

EXPRESSIONS IN THE STRUCTURE AND DESCRIPTOR BUFFERSs AND THFY
RECEIVE PARAMETERS FROM THE VALUE STACK AND PROGRAM BARREL. THE
STACKS MAY 8E MANIPULATED INDIVIDUALLY, 1IN GENERALs TWO OF THE
STACKS HOLD CONTAINFR INFORMATION (STARTING ADDRESS AND LENGTH)

The proprietary informaticn centained in this document is the property of the 3urrcughs Corporation and should
not be released to cther than those to whom it iz di rected, or published, without written auathorization of the
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WHILE THE REMAINING TWO STACKS HOLD ELEMENT INFORMATION (STAKRTING
ADDRESS AND LENGTH), NURING EVALUATION THE STACKS WILL HOLD
INTERMEDIATE VALUES, SUCH AS CONTAINERS FOR LENGTH INFORMATION 1IN
SELF IDENTIFYING STRUCTURES, AT THE END OF EVERY STRUCTURE TYPE
EVALUATION, THE ELEMENT STACKS WILL BE EMPTY WHILE THE CONTAINER
STACKS WILL HAVE A PARTIAL REFERENCE TO THE OBJECT OF THE
DESCRIPTNR, 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 EXECUTION REGISTER (DER) RETAINS THE CURRENT
DESCRIPTOR STRUCTURE EXPRESSION TYPE FIELD IN ORDER THAT IT MAY BE
USED WITH INFORMATINN FROM THE INTERPRETER CONTROL SECTION IN
DETERMINING THE ALGORITHM THAT IS TO BE USED BY THE DESCRIPTOR
CONTRNL SECTION IN THE CURRENT SYRUCTURE EXPRESSION, THE
DESCRIPTOR EXECUTTION REGISTER IS FOUR BITS IN LENGTH,

3,3.2.4,3 DESCRIPTOR IMPLODE=EXPLODE MECHANISM

THE DESCRIPTOR IMPLNDE=EXPLODE MECHANISM SERVES TWO FUNCTIONS: IT
IS USED TO UNPACK FTELDS IN DESCRIPTORS AND PRESENT EACH FIELD TO
ITS APPROPRIATE DESTINATION, IT IS ALSO USED TO UPDATE AND REPACK
FIELDS FROM VAR!IOUS SNURCES TN FORM AND UPDATF DESCRIPTORS.,

3,3.244.4 PROGRAM/DESCRIPTOR CONTRN| REGISTER

THE PROGRAM/DESCRIPTNR CONTROL REGISTER IS DISCUSSED IN PARAGRAPH
3¢3.3,4 PROGRAM/DESCRIPTOR CONTROL STRUCTURE,

343.244,5 STRUCTURE AND DESCRIPTOR BUFFER

THE STRUCTURE AND DNDESCRIPTOR RUFFER AND ASSOCIATIVE MEMORY (SEE
FIGURE 12)» WHILE NOT PART OF THE KERNEL HARDWARE» 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 AREAS} CORODUTINE CONTROL FIELD BUFFERs NAME STACK BUFFERSs
DESCRIPYOR BUFFERS, RESOURCE STACK BUFFERSs AND DISPLAY BUFFERS,
THE DESCRIPTOR RESOURCE STACK AND DISPLAY BUFFERS HAVE AN

ASSOCIATIVE MEMORY IN ORDER TO QUICKLY REFERENCE CAPTURED ENTRIES,
THE COROUTINE CONTROL FIELD ENTRIES AND NAME STACK ENTRIES HAVE

THEIR LEVEL=1 ADDRESSES STORED IN THE ASSOCIATIVE MEMORY FOR QUICK

The proprietary infcrmation contained in this document is the property of the Burroughs Corporation and should
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UPDATE., A DETAILED DESCRIPTION OF THE DIFFERENT STRUCTURES AND HOW
THEY ARE USED 1S GIVEN IN PARAGRAPH 3,3,3 STRUCTURE BUFFERING
SECTION,

The proprietary information ccntained in this document is the property of the Burroughs Corporation and should
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ASSOCIATE STRUCTURE & DESCRIPTOR BUFFER
MEMORY
«—— 40 —p - 128 >
I CCF % |
8 ADDRESSES COROUTINE
CONTROL 12
FIELD
CCF %
! ADDRESSES
NAME N
, ADDRESSES NAME STACK BUFFERS 4
M DESCRIPTOR DESCRIPTOR 8
ADDRESSES BUFFERS
8' DISPLAY RESST&UCRKCE DISPLAY e'
ADD : ‘
RESSES BUFFERS BUFFERS
RESOURCE T
stack | o < 64 > 64 >
SEGMENT
NUMBERS ¢
-8_

% STORAGE ONLY

FIGURE 12, STRUCTURE AND DESCRIPTOR RUFFER AND ASSOCIATIVE MEMORY

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, Pennsylvania,



PAGE 32
CP 1720=5592

3,3.3 STRUCTURE BUFFERING SECTION

STRUCTURES THAT DEFINF THE PROCESSOR ARE AS FOLLOWS:?

A, RESOURCE CONTROL STRUCTURE

By PROCEDURE CONTROL STRUCTURE

Ce COROUTINE CONTRAOL STRUCTURE

D, PROGRAM CONTROL STRUCTURE
THE CPM HAS LOCAL BUFFERING FOR THESE STRUCTURES IN ORDER TO REDUCE
MEMORY ACCESSES AND ENHANCE OPERATING SPEEDS. THE MECHANISMS AND

INTERACTIONS OF THESE STRUCTURES ARE (DISCUSSED IN THE GENERAL
SPECIFICATION FCOR THE B8500 SYSTEM (CP 1720+2045),

343,341 RESOURCE CONTROL STRUCTURE

THE RESOURCE CCONTROL STRUCTURE DEFINES THE RESOURCES ALLOTTED TO A
SPECIFIC PROCESS. THFSE RESOURCES INCLUDF THE FOLLOWINGS?

Ay, SEGMENT CONTAINERS IN LEVEL-1
Bse SEGMENT CONTAINFERS IN LEVEL=2
Coe DEVICES IN LEVEL=3

Do PROCESSOR TIME

E+ FAULT MASKS

He PROCESS ENVIRONMENT DESCRIPTION

ALL THE RESOURCES FOR A GYVEN PROCESS ARE DEFINED IN A SLICE OF THE
RESOURCE STACK. A SLICE IS TREATED AS A VECTOR, THE INDIVIDUAL
RESOURCE ENTRIES IN A SLICE ARE ACCFSSED BY USING THE SEGMENT
NUMBER FTELD 1IN THE DESCRIPTOR STRUCTURE=EXPRESSION AS AN INDEX,
THE LEVEL*=1 RESOURCE STACKX MAP IS ILLUSTRATED IN FIGURE 13,

INDIVIDUAL RESOURCE FNTRIES ARE USED Tn 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 OF 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 BELOWS

THE FIRST ENTRY» WHICH CONTAINS THE PROCESS ENVIRONMENT

DESCRIPTOR» IS PLACED IN THE FIRST ENTRY OF THE RESOURCE STACK
BUFFER (RSB)., HARDWARE STATE INFORMATION AND THE CONDITIONAL
HALT REGISTER», WHTCH ARE PART OF THE PRNCESS ENVIRONMENT» ARE

ESTABLISHED IN THE PROCESSOR,

THE NEXT THREF ENTRIES» WHICH CJNTAIN PROCESSOR STATE

INFORMATION, ARE PLACFD INTO THE APPROPRIATE REGISTERS IN THE

INTERRUPT SECTION,

THE REMAINING ENTRIES» WHICH ARE LEVEL=1 CONTAINERS» LEVEL=2
CONTAINERS» AND LEVEL=3 DEVICE NUMBERSs ARE CAPTURED UPON ACCESS
IN THE RSB, THE RSB IS A LOCAL MEMORY WITH EIGHT ENTRIES» EACH
OF WHICH IS 64 BITS WIDE, FOR EACH ENTRY IN THE RSBs» THERE 1S A
CORRESPONDING ENTRY IN THE ASSOCIATIVE MEMORY OF THE RSB, RSB
AND THE PROCESS STATE IS SET, THE REMAINING ENTRIES IN THE RSB
AT PROCESS CALL TIME» THE FIRST ENTRY IS LOADED INTO THE ARE
MARKED EMPTY, UPON EACH MEMORY ACCESSs THE SEGMENT NUMBER OF THE
TERMINAL REFERENCE IS CHECKED AGAINST THE ASSOCIATIVE MEMORY TO
SEE WHETHER THE RFSOURCE STACK ENTRY, WHICH IS SPECIFIED BY THE
SEGMENT NUMBER, IS CAPTURED IN THF LOCAL BUFFER, IF IT IS» THE
PROPER LOCATION WITHIN THE LNCAL BUFFER 1S ACCESSED, IF IT 1S
NOT» THE RESOURCE STACK ENTRY IS FETCHED FROM LEVEL"1 AND PLACED
INTO THE FIRST EMPTY LOCATION IN THE RSBe THE PROPER ENTRY IS
THEN PLACED IN THE ASSOCIATIVE MEMNRY OF THE RSBe IF ALL
LOCATIONS 1IN THE RSB ARE FULLs THFN THE OLDEST ENTRY CEXCLUDING
PROCESS ENVIRONMENT INFORMATION) IN THE RSB IS OVERWRITTEN WITH
THE RESQOURCE STACK ENTRY AND THE PROPER ASSOCIATIVE MEMORY
LOCATION IS UPDATED, SEGMENT NUMBER REFERENCES TO SEGMENT

NUMBERS 0 THRU 3 ARE ILLEGAL AND WILL RESULT IN A FAULT,

The proprietary information contained in this document is the property of the Burroughs Corporation and should
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LEVEL-I STORAGE CONTAINER
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FIGURE 14, RESOURCE STACK ENTRIES, RFPRESENTATION
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3,3,3.2 PROCEDURE CONTROL STRUCTURE

THE PROCEDURE CONTROL STRUCTURE SHALL PROVIDE THE MECHANISMS FOR
ADDRESS CALCULATIONS THAT ARE REQUIRED BY HIGHER=LEVEL LANGUAGES.,
METHODS OF PROCESSING PARAMETERS TO PROCEDURES AND FUNCTIONS, SPACE
ALLOCATIONS FOR LOCAL VARIABLES USED IN PROCEDURESs AND FUNCTIONS
AND BLOCKS WILL BE AVAILABLE USING THE PROCEDURE CONTROL STRUCTURE,
MEANS OF ADDRESSING THESE PARAMETERS AND LOCAL VARIABLES wILL BE

MECHANIZED,

THE PROCEDURE CONTROL STRUCTURE (SEE FIGURE 16) SHALL CONSIST OF
THREE INTERRELATFD STACKSS NAME STACK» DTSPLAY STACK AND VALUE
STACK, THE INTFRRELATINON OF THESE STACKS IS EVIDENT AT PROCEDURE
CALL AND RETURN WHFN ADDRESSING ENVIRONMENT OF THE INVOKED

PROCEDURE MUST BE ESTABLISHED,

The proprietary information contained in this document is the property of the Burroughs Corporation and should
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FIGURE 16, PROCFDURE CONTROL STRUCTURE
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THE NAME STACK CONTAINS DESCRIPTIONS O0OF PARAMETERS AND LOCALS
REQUIRED AT VARIOUS PROCEDURE» FUNCTION AND BLOCK LEVELS. SLICES
ARE BUILT IN THE NAME STACK SO THAT PARAMETERS AND LOCALS MAY RE
ADDRESSED BY NAMFE, FACH SLICE CONTAINS NDESCRIPTIONS OF PARAMETERS
FOR A GIVEN PRECEDING FUNCTION OR DESCRIPTIONS OF LOCALS FOR A
GIVEN BLOCK., EACH SLICE IS DEFINED AS A LEXIC LEVEL., A
DESCRIPTION O0OF FACH SLICE IS CONTAINED IN THE DISPLAY, A TYPICAL
NAME CONSISTS OF A LEXIC LEVEL AND DISPLACEMENT3 THAT IS» AN INDEX
INTO THE DISPLAY WTLL LOCATE THE PROPER NAME STACK SLICE AND AN
INDEX INTO THE NAME STACKk SLICE WILL LOCATE THE PROPER DESCRIPTINN
IN THE NAME STACK, SLICES CAN BE CREATED AND DESTROYED RY
PROCEDURE QOPERATORS O0OR BY PROCFDURE CALL AND RETURN. ENTRTES 1IN
THE NAME STACK AREA BETWEEN THE TOP 0OF THE STACK AND THE TOPMOST
SLICE ARE USED FOR EXPRESSINN EVALUATION, THESE ENTRIES ARE DONLY
ADDRESSABLE ON A LAST=IN=FIRST=0UT BASES, THE TOP FNUR ENTRIES IN
THE EXPRESSION EVALUATINN AREA MAY BE RUFFFRED IN A LOCAL MEMORY
FOR FAST ACCESS TO LEVEL=1 STDRAGE., THE LOCAL MEMORY IS 4 WORDS RY
128 BITS, THE AMOUNT BUFFERED IS DYNAMICALLY CONTROLLED ON A USAGE
BASIS, THE SIZE OF THIS MEMORY RESTRICTS THE WIDTH OF THE NAME
STACK TO 128 BITS,

THE DISPLAY CONTAINS DESCRIPTIONS JF NAMFE STACK SLICES, THESE
DESCRIPTIONS ARE ENTEREN INTO THE DISPLAY BY PROCEDURE CALL OR RY
THE SLICE OPERATOR., THESE DESCRIPTIONS ARE REMOVED FROM THE
DISPLAY BY PROCEDURE RETURN OR BY THE UNSLICE OPERATOR. EACH ENTRY
IN THE DISPLAY THAT IS ACCESSED WILL RE CHECKED TO SEE IF IT IS
CAPTURED IN THE _OCAL ASSOCIATIVE MEMORY OF THE DISPLAY, IF IT IS
NOT CAPTURED, THFN THIS ENTRY IS FETCHED FROM LEVEL=1 AND REPLACES
THE OLDEST ENTRY IN THE LOCAL MEMORY, THE LNCAL MEMORY IS 8 WORDS
BY 64 BITS., A DISPLAY ENTRY TS ILLUSTRATFED IN FIGURE 17,

SEG
NUMBER NUMBER FIELD AC LC

L— a4 —-|n— 8 —oln-— 4 —.l- 24 + 24 —»
- 64 BITS —

FIGURE 17, DISPLAY ENTRY REPRESENTATION
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SINCE THE NAME STACK WIDTH IS FIXED IN SIZEs THE VECTOR STRUCTURF
OF THE DISPLAY IS IMPLIFED, THE S=EXPRESSTOUN PARAMETERS OF TYYPE
"FIELD" DEFINES THE CNONTAINER OF THE SLICF,

THE SLICES IN THE NAMF STACK ARE SEPARATEND BY DISPLAY CONTROL WORDS
(DCwW), THE DCW IS TLLUSTRATED IN FIGURF 18, THE DCW CONSISTS OF A
28=BIT LENGTH FTIELD WHTICH CONTAINS THE LENGTH OF THE SLICE BELNW
THE DCws AN 8<BIT LEXIC LEVEL FIELD WHICH CONTAINS THE LEXIC LEVFL
OF THE SLICE BELOW THE DCws AND A 64=BIT DISPLAY FIELD WHICH
CONTAINS A DOESCRIPTION NF THE SLICE WHICH INVOKED THE SLICE BFLOW
THE DCwW, THE DCWS ARE CREATED DURING THE SLICE OPERATOR AND THE
EXECUTE OPERATOR, NURING SLICE» THE CONTENTS OF THE TOP OF THE
DISPLAY ARE PLACED IN THE DISPLAY FIFLD NF THE DCW, THE SLICE
DESCRIPTOON IS CREATED AND ENTERED INTO THE DISPLAY, THE LEXIC
LEVEL OF THE SLICE IS PLACED IN THE LEXIC LEVEL OF THE DCW. THF
LENGTH OF THE SLICE IS PLACED IN THE LENGTH FIELD OF THE DCwW,

LEXIC DISPLAY CONTENTS
ENGTH
L SECTION | "evE( UNUSED AT LEXIC LEVEL-!

ﬁ

28 »>¢— 8 —pe 28 —>e 64

v

— 128 BITS

v

FIGURE 18, DISPLAY CUNTROL WURD REPRESENTATION

DURING EXECUTEs, THE LEXIC LINK FIELD OF THE PROGRAM/DESCRIPTNR
CONTROL REGISTER IS USFD AS AN INDEX INTO THE NAME STACK (RASE
RELATIVE) TO FIND THE DCW OF THE SLTICF IN WHICH THE PROGRAM WAS
DECLARED, THIS DCW IS BROUGHT TO THE TNP OF THE NAME STACK, ITS
LEXIC LEVEL FIELD IS INCREASED BY ONE TO GIVE THE LEXIC LEVEL OF
THE ENTERED PROCEDURE, THIS DISPLAY FIFLD IS SAVED» AND THE LENGTH
AND DISPLAY FIELDS ARE UPDATED AS IN THE SLICE NPERATOR. THE
DISPLAY IS UPDATED BY COMPAKING THE SAVED NDISPLAY FIELD WITH THE
LL=1 ENTRY IN THE DISPLAY, IF THFY ARE THE SAME THE DISPLAY UPDATE
IS FINISHED, IF  NNT, THE CONTENTS JF THE SAVED DISPLAY FIFLD 1S
USED TD CALCULATE THE LOCATION OF THE NDCW NF THE INVOKING SLTCE.
THE COMPARISON IS RFPEATED WITH EACH DCW UNTIL THE DISPLAY UPDATE
IS FINISHED,

DCW(S) ARE REMOVED UPDON UNSLICE AND PROCEDURE RETURN , UNSLICE
DOES NDT REQUIRE A DISPLAY UFDATE BUT PROCEDURE RETURN DOES, THE
DCW OF THE UNCOVERFD SLICE CONTAINS THF LEXIC LEVEL AT WHICH THE
UPDATF STARTS., THE UPDATE PROCEDURE 'S AS STATED ABOVE,

The proprietary information contained in this document is the property of the Burroughs Corporation and should
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THE  VALUE STACK STNRES ARITHMETIC OPERANDS THAT ARE ABOUT T0 BE
USED OR THAT ARE THE RESULT OF A COMPUTATINN, EACH ENTRY IN THE
VALUE STACK I5 REFERENCED BY A DATA DESCRIPTOR IN THE NAME STACK.
VALUES MAY BE EXPLICITLY NAMED, THE NAME REFERENCES A DESCRIPTOR
IN THE NAME STACK, IN TURNs THIS DESCRIPTOR DEFINES THE DESIRED
ENTRY IN THE VALUE STACK, ARITHMETIC OPERATORS WHICH REQUIRE
VALUES» CAUSE THE TOP OF THE NAME STACK TO BE EXAMINED TO SEE IF IT
REFERENCES A VALUE, PRNGRAM OPERATORSs WHICH AFFECT THE CONTENTS
OF THE NAME STACKs WILL ALSO AFFECT THE CONTENTS 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
OPERANDS» CONSTANTS AND PARTIAL RESULTS OF PROGRAM EXECUTION AT
VARIOUS LEXIC=LEVELS,

ANY DR ALL OF THE TOP FOUR ENTRIES IN THE VALUE STACK MAY BE
CAPTURED IN THE VALUE STACK BUFFERS OF THE ARITHMETIC UNIT. THE
BUFFERS ARE A LNCAL MEMORY OF 4 WORDS BY 256 BITS., THE WORD SIZE
OF 256 BITS LIMITS THE SIZE OF A SINGLE OPERAND FOR AN ARITHMETIC
OPERATION TO 256 BITS, THE VALUE STACK BUFFERS LINK AUTOMATICALLY
TO THE VALUE STACK IN LEVFL=1 STORAGE,

3.3,3,3 COROUTINE CONTROL STRUCTURE

THE COROUTINE CONTROL STRUCTURE SHALL CONTROL ALL ROUTINES THAT CAN
EXIST CONCURRENTLY BRUT MUST BE RUN CONSFCUTIVELY, EACH CORDUTINE
IS DEFINED BY A PROCEDURE CONTROL STRUCTURE AND A PROGRAM CONTROL
STRUCTURE WHICH ARE NAMED IN THE NAME STACK OF THE PARENT STRUCTURE
DESCRIPTORS ARE IN CONSECUTIVE LOCATIONS IN THE NAME STACKS,
STRUCTURE, THE PROCEDURE CONTROL STRUCTURE AND PROGRAM CONTROL
THIS GROUP OF CONSECUTIVE LOCATIONS IS CALLED THE COROUTINE CONTROL
FIELD (CCF), THE CCF FOR THE ROUTINE CURRENTLY BEING EXECUTED IS
CONTAINED IN THE DESCRIPTNR BUFFER (A LLDCAL MFMDRY),

THE COROUTINE CONTROL STRUCTURE (SEE FIGURE 19) SHALL HAVE A
COROUTINE DISPLAY DESCRIPTION WHICH SHALL RESIDE IN A FIXED
LOCATION OF THE PROCESS INVIRONMENT VECTOR, THE COROUTINE DISPLAY
DESCRIPTION DEFINES THE COROUTINE DISPLAY (CD)» WHICH IS A STACK
VECTOR, THE TOP ENTRY IN THF CD DEFINES AN ACTIVE COROUTINE. THE
TOP ENTRY SHALL CONTAIN A DESCRIPTION OF THE PARENTS DISPLAY AND A
NAME (1I,E, LEXTC LEVEL AND DISPLACEMENT) WHICHs» WHEN APPLIED TO
THE PARENTS DISPLAY, FINDS THE CCF OF THE ACTIVE COROUTINE., THE
REMAINING ENTRIES 1IN THE CD DEFINE THE ANCESTRY (I,£E« SON PARENT
LINKS) OF ACTIVE COROUTINES,

The proprictary 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
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A COROUTINE CAN BE INVOKED BY THE CORNUTINE CALL OPERATOR. THE
COROUTINE CALL DNPERATOR HAS THE NAME OF THE CCF OF THE COROUTINE
THAT IS TO BE INVOKED, THIS NAME REPLACES THE EXISTING NAME IN THE
TOP ENTRY OF THE CDs THE HARDWARE RESTORFS THE CCF OF THE EXISTING
COROUTINE IN THE NAME STACK OF THE PARENT, THE NEW CCF IS NOW
CAPTURED IN THE DESCRIPTORE BUFFER STRUCTURE,

THE CORDUTINE ACTIVATE OPERATOR ESTABLISHES A NEW FAMILY OF
COROUTINES BY PLACING A NEW ENTRY ON TOP OF THE CD, THE COROUTINE
END OPERATOR REMOVES THE CURRENT FAMILY OF COROUTINES BY REMOVING

THE TOP ENTRY IN THE €D,

THE COROUTINE CONTRNL FIELD BUFFER (SEE FIGURE 20) CONSIST OF A
LOCAL MEMORY OF 12 WORDS BY 128 BITS AND AN ASSOCIATIVE MEMORY OF

12 WORDS By 40 BITS,

THE FUNCTION OF THE COROUTINE CONTROL FIFLD BUFFER IS TO CONTAINE®
THE CCF OF THE CURRENT COROUTINE» AND THE DESCRIPTIONS OF THE
RESOURCE STACK AND THE COROUTINE DISPLAY. THE DESCRIPTIONS ARE
STRUCTURE INFORMATION THAT 1S REFERENCED BY THE PROGRAM OPERATOR,
THAT 1S, THE STRUCTURFS THAY ARE USED B8Y THE PROGRAM OPERATORS.

THE ASSOCIATIVE MEMDRY CONTAINS THE LEVEL=1 ADDRESS OF EACH
DESCRIPTOR CONTAINED 1IN THE BUFFER IN ORDER THAT EACH UPDATEED
DESCRIPTOR CAN BE RESTORED QUICKLY TO LEVFL=1 STORAGE.,

THE CCF IS STORED IN THE DESIGNATED ENVIRONMENT AT PROCESS RETURN
AND RESTORED FROM THIS AREA AT PROCESS CALL,

The proprietary information contained in this document is the property of the Burroughs Corporaticn and should
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FIGURE 20, COROUTINE CONTROL FIELD BUFFER
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3034344 PROGRAM/NDESCRIPTOR CONTROL STRUCTURE

TH?{S@BGRAM/DESCRIPTUR CONTROL STRUCTURE (SEE FIGURE 21 CONSISTS OF
A 3EIT PROGRAM/DESCRIPTOR CONTROL REGYSTER (PDCR) AND AN 8 WORD
BY BIT PROGRAM/NESCRIPTOR CONTRNL STACK (PDCS) WITH A LINK T0
LEVEL=1, THE  STRUCTURE RETAINS BNTH PROGRAM EXECUTION AND
DESCRIPTOR EVALUATION HISTORY, ENTRY INTN A SUBROUTINE, PROCEDURE,
FUNCTION, OR LODP CAUSES THE PROGRAM FXFCUTION INFORMATION IN THE
PDCR TO BE PUSHFD INTO PDCS. THE ENTRY IS THEN RECORDED IN PDCR,
A PROGRAM BRANCH REPLACES THE PRESENT TNFORMATION IN THE PDCR WITH
A  DESCRIPTION OF THE RRANCH, DURING DESCRIPTOR EVALUATTON, A
STRUCTURE EXPRESSION OF TYPE "CALL™ CAUSES THE POCR TO BE PUSHED
INTOD PDCS, THE CALLED DESCRIPTION IS PLACED IN PDCR, SINCE
DESCRIPTOR EVALUATION NEVER CHANGFS PRUOGRAM HISTORY» THE DESCRIPTOR
EVALUATION HISTORY WILL ALWAYS RE ON TOP NF THE PROGRAM EXECUTION
HISTORY IN THE PDCS.

PROGRAM/DESCRIPTOR
CONTROL REGISTER (PDCR)
(96 BITS)

PROGRAM /DESCRIPTOR

CONTROL STACK (PDCS)
8 WORDS BY 96 BITS

LEVEL -1

FIGURE 21, PROGRAM/DESCRIPTOR CNNTRNL STRUCTURE
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THE PDCR REPRESENTATION (SEFE FIGURE 22) IS AS FOLLOWS, THE FIRST
BIT OF THE PDCR DEFINES THE OBJECY THAT [S REFERENCED BY THF PODCR
AS EITHER A PROGRAM OR DESCRIPTOR, IF THE M ¢+ E OBJECTY IS A
DESCRIPTOR, THE NEXT THREE BITS CONTAIN THE AFL FIELD OF THE
DESCRIPTOR,IF TYHF DORJECT 1S PROGRAM THESE THREE BITS ARE UNUSED.
THE NEXT 22 BITS ARE THE INTERPRETER ATTRIBUTES OF THE OBJECT.
FOLLOWING THE INTERPRETER ATTRIBUTES 1S AN 8=RIT SEGMENT NUMBER AND
A 48=BIT DESCRIPTION OF THE CONTAINER OF THE OBJUECT, THE LAST 24-
BITS OF THE PDCR TDENTIFY 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 document is the property of the Burroughs Corporation and should
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3,3,3.5 DESCRIPTOR BUFFERS

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
OF THE DESCRIPTOR BRUFFER IS TO PROVINE ASSOCIATIVE STORAGE FOR
DESCRIPTORS THAT ARF BEING CURRENTLY EVALUATED AND THAT ARE OFTEN
ACCESSED, THE ASSUCIATIVE MEMORY CONTATNS THE SEGMENT NUMBER AND
CONTAINER LOCATION» AND LENGTH FIELDS THAT RESULT FROM THE
EVALUATION OF A DESCRIPTORS NAME, WHEN THE NAME OF A DESCRIPTOR
HAS BEEN REDUCED TO A TERMINAL REFERENCE, THIS REFERENCE IS CHECKED
AGAINST THE ASSOCIATIVE MEMORY TO SEE IF THE DESCRIPTOR IS CAPTURED
IN THE DESCRIPTOR BUFFER., IF S0O» THEN THE CONTENTS OF THE PROPER
ENTRY IN THE DESCRIPTOR BUFFER ARE USED. IF THE DESCRIPTOR IS NOT
CONTAINED IN THE DESCRIPTOR RUFFERs THEN THE DESCRIPTOR IS BROUGHT
INTO THE FIRST EMPTY LOCATION OF THE DESCRIPTOR BUFFER., IF ALL
ENTRIES ARE FULL» THE OLDESYT ENTRY IN THE DESCRIPTOR BUFFER IS
OVERWRITTEN, IF A DESCRIPTOR IS TOU LARGE TO TO BE CONTAINED IN
ONE ENTRY OF THF DESCRIPTOR BUFFERs AS MANY ENTRIES AS NEEDED ARE
USED TO HOLD THE DESCRIPTONR, EACH ADDRESS IN THE ASSOCIATIVE
‘MEMORY CONTAINS THE ADDRESS OF ITS CORRESPONDING ENTRY IN THE
BUFFER. EVALUATED DESCRTPTORS THAT HAVE BEEN UPDATED ARE RESTORED
TO LEVEL=1 STORAGE,

3,3,4 INTERRUPT SECTION

THE INTERPRETER INTFRRUPT SECTION (SEE FIGURE 23) SHALL RECEIVE
EXTERNALLY GENERATED INTERRUPTS AND EXTERNALLY OR INTERNALLY

GENERATED FAULTS AND SHALL EXAMINE THE FAULTS IN ACCORDANCE WITH A
PROGRAMMARLE SET OF MASKS, THE PROGRAM SECTION SHALL BE NDTIFIED
OF INTERRUPTS AND UMMASKED FAULTS IN DRDER TO ACCOMPLISH CHANGES IN
THE PROGRAM BEING FEXECUTED, THEN THFE APPROPRIATE INTERRUPT DR
FAULT HANDLING ROUTINE MAY BE CALLE)D, THE INTERPRETER INTERRUPT
SECTINN SHALL ALSO INFNRM THE PROGRAM SECTION WHEN A CONDITIONAL

HALT SITUATION IS REACHED.,

SYSTEM FLAG INTFRRUPTS OCCUR WHEN SOME PROCFSSOR OR I/0 MODULE 1IN
THE OPERATING SYSTEM SETS A ARIT IN THE PROCESSORS SYSTEM FLAG
REGISTER (SFR). THF  PRESENCE OF A FLAG BIT INDICATES TO THE
PROCESSOR THAT ANDTHER PRNCESSOR OR I/0 MNDULE REQUIRES ASSISTANCE,
THE BITS OF THE SYSTEM FLAG REGISTER ARF INDIVIDUALLY RESETTABLE,
THIS REGISTER IS NOT MASKABLE.

PROCESS FAULTS» WHICH ARE RECORDED IN THE PROCESS FAULT REGISTER
(PFR)» RESULY FROM CNNDITIONS DETECTED BY THE PROCESSOR DURING THE
CURRENT EXECUTION, PROCESS FAULTS INCLUDEs ARITHMETIC UNIT

DETECTED FAULTS SUCH AS OVERFLOWs, DIVIDE BY ZERO» ILLEGAL FORMAT»
ETC.3 INTERPRETER DETECTED FAULTS SuCH AS ADORESS OUT OF BOUNDS»
ILLEGAL OPERATOR, DECREMENTAL TIMER RUN 0OUTs ETCsS HARDWARE
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MALFUNCTION FAULTS SUCH AS PARITY ERRDRs» IMPROPER RESIDUE, NO
ACCESS TO MEMDRYs FETC AND MEMORY MODULE FAULTS, THE BITS OF THE
PROCESS FAULT RFGISTER ARE INDIVIDUYALLY RESETTABLE, FAULTS
RECORDED IN THE PRNCESS FAULT REGISTFR ARE MASKABLE, FOR THIS
PURPOSE TWO MASK REGISTERS ARE PROVIDED, THE EXTERNAL MASK
REGISTER (EMR) IS USFD TN DETERMINE WHETHER RESPONSE TO A FAULT IS
THE RESPONSIBILITY OF THE CURRENT PROCESS OR NF ITS PARENT PROCESS,
IF  THE RESPONSIBILITY FALLS ON THE CURRENT PROCESS» THE PROCESS
MASK REGISTER (PMR) IS USED TO DETERMINE WHETHER THE PROCESS WILL
ACT ON THE FAULT OR IGNORE IT, FLAG AND MASKED FAULT INFQRMATION
SIGNALS ARE SENT TO THE ARITHMETIC UNIT FOR BIT ENCODING,

THE CONTENTS OF THE CNNDITIONAL HALT REGISTER (CHR) ARE CONTINUALLY
COMPARED WITH THE PROGRAM CONTROL REGISTER, THIS ALLOWS
CONDITIONAL HALTING OF THE PROCESSOR AT ANY DESIRED VALUE OF THE
PROGRAM CONTROL REGISTER,

The proprietary information contained in this document is 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,
LOGICAL, AND CHARACTER OPERATIONS, IN ADDITION TO THE LOGIC THAT
PERFORMS THE ACTUAL CALCULATIONSs THE AU SHALL BE PROVIDED WITH
LOCAL OPERAND STORAGE», THE MEANS OF ASSEMBLING AND POSITIONING DATA
WITHIN THE UNIT, A CONTROL FOR VARIABLE LENGTH AND FLOATING POINT
OPERATIONS, ERROR DETECTION HARDWAREs AND THE CAPABILITY OF

HANDLING VARIOQUS FORMATS,

THE INDIVIDUAL SECTIONS OF THE AU (SEE FIGURE 24) WILL BE CONNECTED
BY EITHER VALUE DATA PATHS OR LENGTH DATA PATHS, THE VALUE DATA
PATHS SHALL ALLOW MOVEMENT OF OPFRANDS WHILE THE LENGTH DATA PATHS
SHALL ONLY BE CONCERNED WITH MOVEMENT OF LENGTH INFORMATION NEEDED
FOR VARIABLE LENGTH AND FLOATING POINT NPERATIONS, A DESCRIPTION
OF EACH SECTION OF THE AU IS PRESENTED UNDER THE FOLLOWING
HEADINGS®

A, STORAGE SECTION
Bse BARREL SECTION
Ce ADDER SECTION

Do EXPONENT SECTION
Ee LENGTH SECTION
Fe FIELD SECTION

Ge FORMAT SECTION

The proprictary information centained in this document is the property of the Burroughs Corporation and should
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3,441 STORAGE SECTTON

LA K 2 1 J TToweewNm L L X X X 2 X J

THE STORAGE SECTION SHALL PROVIDE THE LNDCAL BUFFERING OF OPERANDS
IN THE SAME FORM AS THEY ARE RECEIVEND FROM OR SENT TO THE MAIN

MEMORY AND THE INTERPRETER, THE STORAGE SECTION SHALL HOLD THE ToP
ONE» TWD» THREE» OR FOUR VALUE STACK OPERANDS

THE STORAGE SECTION SHALL CONSIST OF TWO FUNCTIONAL COMPONENTS
INTERFACED AS SHOWN IN FIGURE 25, AND OPFRATED AS DESCRIBED BELOW.

A, THE BUFFER STNDRAGF AREA SHALL BE A 64=BIT WIDE MEMORY WHICH
WILL BE ALLOCATED AS FOLLONWSS

1, FOUR FOUR=WORD ZONES» EACH OF WHICH CONTAINS 256 BITS» CAN
BE ALLOCATED TO BUFFER THE FOUR TOP OPERANDS OF THE VALUE STACK
(A» B» Cs» AND D)y AS AN OPERAND CHANGES ITS POSITION IN THE
VALUE STACKs, THF ZONE OF THIS OPERAND IS ALLOCATED TO ITS NEW
POSITION TO AVOID MOVING THE OPERAND, FOR INSTANCE AT THE END
OF A DYADIC AU OPFRATION» THE ZONE ALLOCATED AS "C" BECOMES "g",

2, ONE FOUR=WORD 70ONE IS PERMANENTLY ASSIGNED THE LOCATION
WHERE THE RESULT IS ASSEMBLED,

3, ONE FCOUR=WORD ZONE IS PERMANENTLY ASSIGNED TO BE THE WORK
AREA FOR SUCH OPERATINNS AS MULTI=PRECISION MULTIPLY AND DIVIDE,

4, ONE WORD IS ASSIGNED TO INTERFACF WITH THE OPERAND STURAGE
WHEN MULTIPLE BARREL DPERATIONS ARE REQUIRED,

5, ONE WORD 1S ASSIGNED TN INTERFACE WITH THE ADDER WHEN
MULTIPLE BARREL OPERATIONS ARE REQUIRED,

6. TWO WORDS ARE ASSIGNED TO HOLD THREE INTERMEDIATE EXPONENTS
(MAXIMUM LENGTH OF EACH IS 32 BITS),

B THE B<*REGISTER SHALL BE A 64=BIT WIDE FLIP=FLOP REGISTER
WHICH PRIMARILY FIINCTIONS AS AN INTERFACE BETWEEN THE BUFFER
STORAGE AREA AND ITS SOURCES AND DESTINATIONSs THE BARREL
SECTION» THE TNTERPRETER, AND THE COMMUNICATIONS UNIT, IN
ADDITION, THE B=REGISTER IS USED TO PROVIDE INPUTS DIRECTLY YO
THE ADDER SECTION FOR MULTIPLY AND CONVERSIONs AND ASSEMBLE
OUTPUTS FROM THE ADDFR SECTION FOR MULTIPLY», DIVIDE AND
CONVERSION,

THE STORAGE SECTION SHALL ALSO INCLUDE SIX TwO=BIT RESIDUE
REGISTERS THAT WILL BE USED TO STORE THE RESIDUE VALUES FOR THE
FOLLOWING ELEMENYS 0NF THE STORAGE SECTION: THE B=REGISTER» THE
STORAGE INTERFACE WORDs» THE ADDER INTERFACE WORD AND THE THRFE
INTERMEDIATE EXPONENTS,

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



PAGE 54
CP 1720=5592

w
- z
S R
T
S &
Z oW =z —
2 2 ad 2
2k Wk z &
: o
Cw Dm_n:..w m I
Lo 4 uwey n O
s 4
x
<
[+ 4
S
<
[
[ ]
p
o
o
-t
a
A -
z
w [
« © —_
iR — e 4 %
- - [
w % mom [ L
c e » © » o35z x@ »
g & x o <
o — w @ tad
—_— o Lo~ Pr]
) «
@ o
o
— < -
ﬂ (7]
-
T4}
o~
[TY]
[+ 4
o
<
L]
a
v #_. >
- —_ Iz~
T / z 5o¢g
= = - &
5 v 5 zta
N !
z xo2kE w ol
- TAmW ] W
- L - a
- e 9 x g
[} w © w
(7] _.Nl Fa [a]
- 2 o
= <
=
z -
o

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, Pennsylvania,



PAGE 55
CP 1720=5592

3,4,2 BARREL SECTION

THE BARREL SECTION SHALL LINK THE STORAGE SECTION WITH OTHER
SECTIONS OF THE AU, IT SHALL EXECUTE THE POSITIONINGs THE
SEGMENTING» AND THE ASSEMBLING OF DATA AS REQUIRED FOR FACH
PARTICULAR OPERATION,

THE BARREL SECTION SHALL CONSIST OF SEVEN FUNCTIONAL COMPONENTS
INTERFACED AS SHOWN TN FIGURE 26» AND DOPFRATED AS DESCRIBED BELOWS

A, THE MAIN BARREL SHALL BE A 64«BIT END=AROUND SHIFTING
MECHANISM BY WHICH NEARLY ALL VALUE DATA TRANSFERS BETWEEN THE
ADDER AND STORAGE SECTION ARE ACCOMPLISHED, IT WILL EXTRACT DATA
BY COMBINING THE PROPFR SHIFT WITH MASKING ON THE OUTPUT OF THE
BARREL AND WILL INSERT DATA RY COMBINING THE PROPER SHIFT WITH
MASKING ON THE INPUT OF THE BARREL, THE MAIN BARREL SHALL ALSO
BE USED TO NORMALIZE MANTISSAS AND TO SHIFT MANTISSAS RIGHT TO

INSERT LEADING ZEROS,

B THE EXPONFNT BARREL SHALL BE A 16=BIT END=AROUND SHIFTING
MECHANISM BY WHICH ALL VALUE DATA TRANSFERS BETWEEN THE EXPONENT
AND STORAGE SECTINNS ARE ACCOMPLISHED., IT USES MASKING IN THE
SAME MANNER AS THE MAIN BARREL,

Co THE SHIFY REGISTER SHALL BE SIX BITS WIDE AND WILL BE USED TO
CONTAIN THE AMOUNT BETWEEN O AND 63 B8Y WHICH DATA WILL BE SHIFTED
IN THE MAIN BARRELs THIS REGISTER SHALL ALSO DETERMINE THE SHIFT

IN THE EXPONENT BARREL,

Do THE MAIN MASK REGISTER SHALL CONTAIN THE MASK IN A PARTIALLY
DECODED FORM FOR THE MAIN BARREL, THTS DECODE RESULTS IN THREE

REGISTERS,

1, THE BIT MASK REGISTER SHALL RF 16 BITS WIDE AND WILL BE
USED TO CONTAIN A MASKING PATTERN OF ADJACENT ONES AND ZERDS
WHICH WILL BE APPLIED TO A PORTION NOF THE MAIN BARREL,

2, THE SELECT MASK REGISTER SHALL BE FOUR BITS WIDE AND WILL
BE USED TD DETERMINE WHERE THE BIT MASK WILL BE APPLIED,

3, THE ALLOW MASK REGISTER SHALL 3F FOUR BITS WIDE AND WILL BE
USED TO DETERMINE WHICH PARTS DF THE MAIN BARREL WILL RECEIVE

16 ONES AS A MASK,

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

The proprictary information contained in this document is the property of the Burrcughs Corporation and should
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Fo THE MM AND ML REGISTERS SHALL BE FIVE BITS AND SIX BITS WIDE,
RESPECTIVELYs AND WTLL BE USED TO SAVE THE SHIFT AND MASK AMOUNTS
REQUIRED FOR PLACING THE RESULTS OF A FLOATING POINT OPERATION
INTD THE STORAGE SECTION,

THE BARREL SECTION SHALL ALSO INCLUDE FOUR TWO=BIT RESIDUE
REGISTERS THAT WILL BE USED TO STORE THE RESIDUE VALUES FOR THE
FOLLOWING ELEMENTS NF THE BARREL SECTION: THE SHIFT REGISTER» THE
MAIN MASK REGISTER» THE MM REGISTER AND THE ML REGISTER,

The proprietary infcrmation contained in this document is the property of the Burroughs Corporation and should
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3,43 ADDER SECTION

THE ADDER SECTION SHALL PERFORM THE ARITHMETIC AND LOGICAL
COMBINATIONS ON ALL VALUES EXCEPT FOR THE EXPONENT CALCULATIONS
REQUIRED FOR FAST FLOATING POINT OPERATIONS, THE ADDER SECTION
SHALL ALSD PROVIDE LENGTH DATA TO THE LENGTH AND EXPONENT SECTIONS,

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

A, THE MAIN ADDER SHALL CONSIST OF A THREE=INPUT BINARY AUDER,»
WHICH WILL HAVE A DFCIMAL CAPABILITY, THE ADDER SHALL BE 64 BITS
WIDE PLUS AN EXTENSION WHICH WILL RE NECESSARY FOR MULTIPLY>
DIVIDE, AND CONVERSION NPERATIONS,

Be THE LEADING ZERNDS DETECTOR SHALL ENCODE THE NUMBER OF LEADING
ZERNS OF AN OPERAND IN THE A=REGISTER,

Ce THE BINARY AND DECIMAL MULTIPLY DECODERS SHALL BE SIX=BIT AND
FOUR®BIT (ONE DECIMAL DIGIT) LOOKAHEAD DECODERS» RESPECTIVELY>»
WHICH SELECT THE NEXT MULTIPLES T0O BE ADDED TO THE PARTIAL

PRODUCT.,

Do THE BINARY DIVIDE DECODER SHALL DERIVE AN APPROXIMATION OF
THE NEXT TwWO QUOTIENT BITS TO RE PROCESSED WHILE THE PRESENT TwO
BITS (WHICH THE DECNDER SELECTED DURING THE PREVIOUS ADDER CYCLE)
ARE BEING VERIFIED NR CORRECTED.,

Ee THE A=REGISTER SHALL BE 64 BITS WIDE PLUS AN EXTENSION, THIS
REGISTER SHALL FUNCTION AS AN INPUT AND THE ACCUMULATION REGISTER
FOR THE ADDER, THE A<REGISTER IS ALSO THE ONLY REGISTER FROM
WHICH DATA CAN BE RFMOVED FROM THE ADDER SECTION,

Fo THE CeREGISTER 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 OF THE MULTIPLICAND,

Ge THE D=REGISTER SHALL BE 64 BITS WIDE PLUS AN EXTENSION, THIS
REGISTER SHALL FEFD THE DECIMAL CORRECTION TO THE ADDER FOR
DECIMAL OPERATIONS, IN BINARY MULTIPLY» THE LARGE MULTIPLES OF
THE BINARY MULTIPLICAND WILL BE SENT TO THE D=REGISTER FOR
PRESENTATION TO THE ADDER,

He THE E=REGISTER SHALL BE 64 BITS WIDFE AND WILL BE USED TO HOLD
THE MULTIPLICAND IN MULTIPLY AND THE DIVISOR IN DIVIODE,
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I, THE F=REGISTER SHALL BE 64 BITS WIDE PLUS AN EXTENSION, THIS
REGISTER SHALL BE USED TO HOLD THREE TIMES THE MULTIPLICAND OR
DIVISOR IN HINARY OPERATIONS OR TWO TIMES THE MULTIPLICAND OR
DIVISOR IN ODECIMAL OPERATIONS, IN MULTIPRECISION ADD AND IN
CONVERSION THE FeREGISTER BUFFERS THE ANDER OUTPUT,

Je THE P=REGISTER SHALL BE SIX BITS WIDE AND WILL ESSENTIALLY BE
USED AS AN INTERFACE BETWEEN THE ADDER SECTION AND THE B=REGISTER,
IN MULTIPLY» THE P=REGISTER SHALL RECEIVE THOSE BITS OF PRODUCT
OR PARTIAL PRODUCT WHICH THE ADDER SECTION HAS FINISHED
PROCESSING AT THAY TIME AND SEND THEM TO THE B=REGISTER., IT
SHALL ALSO PERFORM THE SAME OPERATION FOR QUOTIENT BITS IN DIVIDE
AND FOR OVERFLOW BITS IN CONVERSION,

Ko THE RM REGISTER SHALL BE A DUPLICATION OF SIX OF THE MOST
SIGNIFICANT BRITS 1IN THE A<REGISTER, THE PURPOSE OF THE RM
REGISTER WILL BE TO INPUT PART OF THE REMAINDER TO THE BINARY
PIVIDE DECODE,

THE ADDER SECTICON SHALL ALSO INCLUDE FIVE TWO=BIT RESIDUE REGISTERS
THAT WILL BE USED TO STORE THE RESIDUE VALUE FOR THE FOLLOWING
ELEMENTS OF THE ADNER SECTION: THE A*REGISTERs THE SUM OF THE C=-
REGISTER AND D=RFGISTER» THE E=RFEGISTER» THE F"REGISTER AND THE p=
REGISTER,

The proprietary infcrmation contained in this document is the property of the Burroughs Corporation and should
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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 OF THREE FUNCTIONAL COMPONENTS
INTERFACED AS SHOWN IN FIGURE 28, AND OPFRATED AS DESCRIBED BELOW,

A, THE G=REGISTER SHALL BE 12 BITS WIDE AND WILL BE USED AS A
PRIMARY INPUT REGISTER AND AN QUTPUT REGISTER OF THE EXPONENT

SECTION,

B THE H=REGISTER SHALL BE 12 BITS WIDE AND WILL BE USED AS THE
SECONDARY INPUT REGISTER,

Co THE EXPONENT ADDER SHALL BE 12 BITS WIDE AND WILL BE USED TO
- DEVELOP THE SUM OF THE G AND H REGISTER QUTPUTS,

THE EXPONENT SECTION SHALL ALSO INCLUDE TWO TwWD=BIT RESIDUE
REGISTERS THAT WILL BE USED TO STORE THE RESIDUE VALUES FOR THE
FOLLOWING ELEMENTS O0OF THE EXPONENT SECTIONt THE G=REGISTER AND He
REGISTER,
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34445 LENGTH SECTINN

THE LENGTH SECTION SHALL PROCESS LENGTH DATA IN ORDER TO DEFINE THE
TRANSFER OF VALUE DATA BETWEEN THE STORAGE SECTION AND THE ADDER OR
EXPONENT SECTIONS, IN ORDER TO ACCOMPLISH THIS, THE LENGTH SECTION
SHALL INCLUDE AN INITTAL DEFINITION OF THE VALUE DATA AND THE MEANS
TO PROCESS THIS DEFINITION,

THE OPERAND (WHICH 1S THE DATA IN THE STORAGE SECTION) IS DEFINED
BY THE CORRESPONDING NAME STACK AND FORMAT ELEMENTS, AN EXPANDED
COPY OF THIS DOEFINING INFDRMATION, INCLUDING THE LOCATIONS AND
LENGTHS OF THE FIELDS WITHIN THE OPERAND» IS KEPT IN THE LENGTH
SECTION AS PERMANENT DATA WHICH IS NOT ALTERED UNTIL THE OPERAND IS
REMOVED FOR THE STORASGE,

THE FIELD OF VALUE DATA IN THE ADDER OR EXPONENT SECTION DOES NOT
REQUIRE EXPLICIT DEFINITION BY THE LENGTH SECTION IF THE DATA IS
THE SAME IN BOTH THE ADDER AND STORAGE» AND IS EITHER LEFT=
JUSTIFIED OR RIGHT=JUSTIFIED IN THE ADOER, IF THESE CONDITIONS ARE
NOT MET», THEN THE ADDER FIELD LENGTH MUST BE KNOWN TO THE LENGTH
SECTION, IF THE ADDER FIELD IS NOT JUSTIFIEDs, THEN THE AMOUNT BY
WHICH IT IS SHIFTED MUST ALSO BE SAVED IN THE LENGTH SECTION,

PROCESSING THE STORAGE AND ADDER VALUE DATA REQUIRES CURRENT
LOCATION AND CURRENT LENGTH INFORMATION, THESE ARE KNOWN
RESPECTIVELY» AS POINTERS AND COUNTERS, IF A NON=ZERO SHIFT AMOUNT
WAS DEVELOPED FOR A TRANSFER» THEN IT MyST ALSO BE PROCESSED,

THE LENGTH SECTION SHALL CONSIST QF 20 FUNCTIONAL COMPONENTS
INTERFACED AS SHOWN IN FIGURE 29, AND OPERATED AS DESCRIBED BELOW.

ALL 20 COMPONENTS SHALL BE TWELVE BITS WIDE, THE TWELVE BITS SHALL
INCLUDE THE FOLLOWING INFORMATION® TEN BITS OF ACTUAL LENGTH DATA
C(IN SIGNED, TWO(S) COMPLEMENT NOTATION) AND TWO BITS 0OF RESIDUE,

The proprietary infcrmation contained in this document is the property of the Burroughs Corporation and should
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A, PERMANENT STORAGE

EACH OF THE FOLLOWING STORAGE GROUPS SHALL CONTAIN SIX WORDS., THE
SIX WORDS SHALL PRNVIDE SPACE FOR PERMANENT LENGTH DATA FOR THE
FOUR TOP OPERANDS 1IN THE VALUE STACK (A,B»C» AND D)» AND FOR THE
TWO AU OPERAND SPACES (R AND W),

THE LENGTH DATA OF THE FOUR TOP VALUE STACK OPERANDS IS NOT MOVED
AS THE CORRESPONDING OPFRANDS CHANGE THWEJR POSITIONS IN THE VALUE
STACKS INSTEAD THE ALLOCATION OF THFSE FOUR WORDS CHANGES SO THAT
THE LENGTH DATA IS ASSOCIATED wWITH THE PROPER OPERAND POSITION IN

THE VALUE STACK,

1, TOTALL LENGTH (TL) = THIS GROUP SHALL CONTAIN THE SAME
OPERAND |.LENGTH DATA AS THE CORRESPONDING DESCRIPTIONS IN THE
NAME STACK, 1TS PRIMARY PURPNSF SHALL BE TO PROVIDE THE
LOCATION OF THE LEAST SIGNIFICANT BIT OF THE OPERAND IN THE
CORRESPONDING VALUE STACK BUFFER,

2, MANTISSA MOST SIGNIFICANT BIT (MM) <= THIS GROUP SHALL
CONTAIN THE LOCATION OF THE MOST SIGNIFICANT BIT OF THE
MANTISSA OF A FLOATING POTNT NUMBFR, OR THE LOCATION DOF THE
MOST SIGNIFICANT BIT OF THE MAGNITUDE OF A FIXED POINT NUMRER.

3. MANTISSA LENGTH (ML) = THIS GROUP SHALL CONTAIN THE LENGTH
OF THE MANTISSA OF A FLOATING POINT NUMBER» OR THE LENGTH OF
THE MAGNITUDE OF A FIXED POINT NUMBER,

4, EXPONENT LENGTH (EL) = THIS GROUP SHALL CONTAIN THE LENGTH
OF THE EXPONENT OF A FLOATING POINT NUMBER,

5, BIAS (BA) = THIS GROUP SHALL CONTAIN THE BIAS OF THE
CORRESPONDING OPERAND,

By TEMPORARY STORAGE

EACH OF THE FOLLOWING STORAGE GROUPS SHALL CONTAIN FOUR WORDS. THE
FOUR WORDS SHALL PROVIDE SPACE FOR TEMPORARY LENGTH DATA FOR TwWO
VALUE STACK INPUTS TO AN OPERATION (A AND B)» THE RESULT OF THE
OPERATION» AND THE WORK AREA, THIS TEMPORARY LENGTH DATA IS NOT
SAVED AFTER THE OPERATION IS COMPLETED, THE ALLOCATION OF THE FOUR
WORDS TO THE INPUTSs RESULT» AND WORK AREA WILL NOT CHANGE.

1. STORAGE POINTER (SP) = THIS GROUP SHALL CONTAIN THE
LOCATION OF THE NEXT BIT TO BE PROCFSSED IN THE CORRESPONDING
OPERAND IN THE VALUE STACK,
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2. ADDER POINTER (AP) = THIS GROUP SHALL CONTAIN THE LOCATION
(WITH RESPECY TO NNE END 0OF THE TOTAL FIELD) OF THE NEXT BIT TO
BE PROCESSED IN THIS ADDER INPUT OR OUTPUT,

3, STORAGE COUNTER (SC) = THIS GROUP SHALL CONTAIN THE NUMBER
OF BITS STILL TO BE PROCESSED IN THE CORRESPONDING OPERAND
FIELD IN THE VALUE STACK,

4, ADDER COUNTER (AC) = THIS GROUP SHALL CONTAIN THE NUMBER OF
BITS STILL TO BE PROCFSSED IN AN ADDER INPUT OR OUTPUT.

5. ADDER LENGTH (AL) =~ THIS GROUP SHALL CONTAIN THE INITIAL
LENGTH OF AN ADDER INPUT OR OUTPUT, IT IS UNLIKE THE OTHER
TEMPORARY STORAGE GROUPS IN THAT IT IS NOT UPDATED AS THE FIELD
IS PROCESSED (THAT UPDATING OCCURS IN AP AND AC),

6, SHIFT STORAGE GROUPS O AND 1 (SO AND S1) = THESE GROUPS
SHALL BE THE ALTERNATING STORAGE SPACES FOR THE SHIFT DATA
WHICH ALIGNS VALUE DATA AS IT IS MOVED BETWEEN THE STORAGE AND

ADDER SECTIONS,

T. EXPONENT (EX) = THIS GROUP SHALL CONTAIN THE EXPONENT
CALCULATED FOR FIXED POINT ARITHMETIC,

Ce PROCESSING UNITS,

1. LOCATION READ REGISTER (KR) = THIS FLIP=FLOP REGISTER SHALL
HOLD THE LOCATINON CURRENTLY BEING PROCESSED WITHIN THE

CORRESPONDING OPERAND,

2, ADJUSTMENT READ REGISTER (JR) = THIS REGISTER SHALL HOLD
THE LENGTH OF NEXT SEGMENT OF DATA TD BE PROCESSED,

3. LENGTH READ REGISTER (LR) = THIS FLIP=FLOP REGISTER SHALL
HOLD THE LENGTH 0OF THE PART OF THE CNDRRESPONDING OPERAND STILL
TO BE PROCESSED,

4, LOCATION ADDER (K ADDER) = THIS ADDER SHALL DEVELOP KR + JR
(FOR LEFT TO RIGHT PROCESSING) OR KR = JR (FOR RIGHT TO LEFY
PROCESSING),

5. LENGTH ADDER (L ADDER) = THIS ADDER SHALL DEVELOP LR = JR.,

6, SEGMENT LENGTH (SGL) = THIS COUNTER SHALL DEVELOP JR (NOT)
IF JR IS5 ONEC(S)Y COMPLEMENT OR JR (NOT) + 1 IF JR IS TWOC(S)

COMPLEMENT,
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De WRITE REGISTERS,

1, LOCATION WRITE REGISTER (KwW) = THIS FLIP~FLOP REGISTER
SHALL HOLD LOCATION DATA WHILE THE LOCATION DATA IS WRITTEN
INTO SPs A4Ps2 TLs NR MM,

2. LENGTH WRITE REGISTER (LW) = THIS FLIP=FLOP REGISTER SHALL
HOLD LENGTH DATA WHILE THE LENGTH DATA IS WRITTEN INTO SC» AC»
ML» EL» OR ALJ OR IT SHALL HOLD SHIFT DATA WHILE THE SHIFT DATA
IS WRITTEN INTO SO OR S13 OR IT SHALL HOLD EXPONENT DATA WHILE

THE EXPONENT DATA IS WRITTEN INTO 8A OR EX.,

3,4,6 FIELD SECTION

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 RESIDUFE CHECKINGs INCLUDE ALL STORAGE FIELDS (WHERE A
FIELD MAY BE THE ENTIRE OPERAND, THE EXPONENT, OR THE MANTISSA),
AND ALL ADDER FIELDS UPON WHICH ARITHMETIC OPFRATIONS ARE PERFURMED,
STORAGE FIELD CHECKING PROVIDES THE ONLY MEANS FOR CHECKING THE
OPERAND STORAGE AND THE EXTRACTION AND INSERTION OF OPERAND
SEGMENTS FROM AND TO STORAGE, ADDER FTELD CHECKING PROVIDES THE
ONLY RESIDUE CHECKk ON THE ADDER CONTROLS,

YHE FIELD SECTION SHALL CONSIST OF 22 FUNCTIONAL COMPONENTS
INTERFACED AS SHOWN IN FIGURE 30, AND OPERATED AS DESCRIBED BELOW,
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A, THE RESIDUE GENERATOR SHALL GENERATE A THREE=BIT RESIDUE
DECODE FROM A 64=RIT INPUT, THIS INPUT IS SELECTED FROM EITHER
THE A=REGISTER OR THE B=REGISTER,

Be THE RG REGISTER SHALL BE A 3<BIT WIDE FLIP=FLOP REGISTER
WHICH STORES THE OUTPUT OF THE RESIDUE GENERATOR,

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

Do THE ADDER FIFLD ADDER (AF ADDER) SHALL BE TWO BIT WIDE
RESIDUE ADDER WHICH ADDS RG TO ONE OF THE ADDER FIELD RESIDUE

REGISTERS,

E, THE TOTAL RESIDUE REGISTERS AND STORAGE (AT» BT, AND T
STORAGE) SHALL CONTAIN THE TwO=BIT WIDE RESIDUES OF THE VALUE
STACK OPERANDS AS THEY APPEAR IN THE STORAGE SECTION.

1. THE A TOTAL RESIDUE REGISTER (AT) CONTAINS THE RESIDUE OF
THE A OPERAND,

2, THE B TOTAL RESTDUE REGISTER (BT) CONTAINS THE RESIDUE OF
THE B OPERAND,

3. THE TOTAL RESTDUE STORAGE (T STORAGE) CONTAINS THE RESIDUES
OF THE C AND D OPERANDS,

Fa THE STORAGF FIFLD RESIDUE REGISTERS (AS» BSs RS» WS» AND YS)
SHALL BE TWO BIT WINDE FLIP=FLOP REGISTERS WHICH CONTAIN THE
RESTDUE OF THE DEVELOPING MANTISSA OR MAGNITUDE FIELD WITHIN AN

OPERAND.

1. THE A STORAGE FIELD RESIDUE REGISTER (AS) CONTAINS THE
RESIDUE OF THE A MANTISSA 0OR MAGNTTUDE,

2, THE B STORAGE FIELD RESIDUE REGISTER (BS) CONTAINS THE
RESIDUE OF THE B MANTISSA OR MAGNITUDE,

3, THE R STORAGE FIELD RESIDUE REGISTER (RS) CONTAINS THE
RESIDUE OF THE ENTIRE RESULT,

4, THE W STORAGE FIELD RESIDUE REGISTER (WS) CONTAINS THE
RESIDUE OF THE OUTPUT TD THE WORK AREA,

S THE Y STORAGE FIELD RESIDUE REGISTER (YS) CONTAINS THE
RESIDUE OF THE INPUT TO THE WORK AREA,

G THE EXPONFNT RESIDUE REGISTERS (AE AND BE) SHALL BE TWO=BIT
WIDE FLIP=FLOP REGISTERS WHICH CONTAIN THE SUM OF THE SIGN AND

EXPONENT RESIDUES,
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i, THE A EXPONENT RESIDUE REGISTER (AE) CONTAINS THE SUM OF
-THE SIGN AND EXPONENT RESIDUES OF THE A OPERAND,

2, THE B EXPONENT RESIDUE REGISTER (BE) CONTAINS THE SUM OF
THE SIGN AND EXPONENT RESIDUES OF THE B OPERAND,

Ha THE ADDER FIFLD RESIDUE REGISTERS (AA» BA» RA» WA» AND YA)
SHALL BE TWO=BIT WIDE FLIP=FLOP REGISTERS WHICH CONTAIN THE
RESTOUE OF THE CORRFESPONDING ADDER FIELD,

1, THE A ADDER FIELD RESIDUE REGISTER (AA) CONTAINS THE
RESIDUE OF THE A NPERAND ADDER FIELD,

2. THE B ADDER FIELD RESIDUE RFGISTER (BA) CONTAINS THE
RESIDUE OF THF B NPERAND ADDER FIELD,

3, THE R ADDER FIELD RESIDUE REGISTER (RA) CONTAINS THE
RESIDUE OF THF RESULT ADDER FIELD,

4, THE W ADDER FTIELD RESIDUE REGISTER (WA) CONTAINS THE
RESIDUE OF THE WORK AREA ADDER 0OUTPUT,

5. THE Y ADDER FTELD RESIDUE REGISTER (YA) CONTAINS THE
RESIDUE OF THE WORK AREA ADDER INPYT,

I. THE STORAGE FIELD CHECK SHALL BE A TwWO=BIT WIDE ADDER AND
COMPARATOR WHICH CHECKS THAT AT = AS + AE AFTER EACH TIME THE A
MANTISSA OR MAGNITUDE IS COMPLETELY SCANNED» AND THAT BT = BS +
BE AFTER EACH TIME THE B MANTISSA NR MAGNITUDE IS COMPLETELY
SCANNED,

Je THE ZERO RECODFE CHECKS THAT YS = 0 AFTER EACH TIME THE INPUT
FROM THE WORK AREA 1S COMPLETELY SCAWNNED,

Ko THE ADDER FIELD CHECK SHALL BF A TWO BIT WIDE ADDER AND
COMPARATOR WHICH CHECKS THAT THE APPROPRIATE RELATIONSHIP EXISTS
AMONG THE ACDER FIELD REGISTERS AFTER EACH USE OF THE ADDER FOR A
COMPLETE FIELD OR GROUP OF FIELDS,

3.,4,7 FORMAT SECTION

THE FORMAT SECTION SHALL STORE THREE TYPES OF INFORMATION & THE
ARITHMETIC OPERATION VARIANTS » INCLUDING THE OUTPUT LENGTH FOR
FIXED LENGTH OPERATIONS 3 A COPY OF THE FORMAT TABLE WHICH MAY HOLD
UP TO SEVEN OPERAND FORMATS 3 AND THE FORMAT INFORMATION THAT IS
ASSOCIATED WITH EACH VALUE STACK OPERAND IN THE STORAGE SECTION,
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THE FORMAT SECTTON SHALL CUNSIST JF FUOUR FUNCTIONAL COMPONENTS
INTERFACED AS SHOWN TN FTGURF 31, AND OPFRATFD AS DESCRIBED BELOW.

LENGTH SECTION READ

CONTROL
(EXP. LENGTH AND BIAS)  SELECTION (OPERAND FORMAT )
Py >
FORMAT
NAME STACK TYPE U REGIS
E
(OUTPUT LENGTH) > TER

t
CONTROL I I
‘jOPERATION VARIANT ) —— ( CONTROL

OPERAND FORMAT
L

AVR (| WORD )

P — —— — —— c—

B REGISTER FORMAT TABLE
(7 WORDS)

V REGISTER

:

NAME STACK VS FORMAT

(FORMAT STORAGE
SELECTOR )

FORMAT BUFFER

FIGURE 31, FORMAT SECTION, RILUCK DIAGRAM

A, THE  FORMAT BUHFFER SHALL 8E AN ETGHT wWORD BY 21 BIT MEMORY
WHICH WILL RE AILOCATED AS FOLLNWS:

1, ONE WORD TS USED FOR THE ARITHYETTIC VARIANT REGISTER (AVR),
THE  FORMAT nF THE AVR IS ILLUSTRATEN IN FIGURE 32, THIS WORD
IS CONSTANTLY REAN DURING ALL ARITHMETIC NPERATIONS,

BIT NOy O 1t 2 3 4 12
FIELD LM [TH [NM ] RL ]

FIGURF 32, AVK FORMAT
THE VARIOUS FIELDS OF THE AVR ARE DFFINED AS FOLLOWS:

LENGTH MODE (LM) FIXED LENGTH (LM=0)
VARIABLE LENGTH (LM=1)
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TRUNCATION MODE (TM) NOT ROUNDED» MAGNITUDE TRUNCATION (TM=0)
NOT ROUNDED, ALGEBRAIC TRUNCATION (TM=1)
ROUNDED» MAGNITUDE TRUNCATION (TM=2)
ROUNDED, ALGEBRAIC TRUNCATION (TM=3)

NORMALIZATION MODE (NM) UNCONDITIONAL NORMALIZATION (NM=Q)
o CONDITIONAL NORMALIZATION (NM=1)

RESULT LENGTH (RL) UNSIGNED BINARY NUMBER NOT EXCEEDING 256

2, SEVEN WORDS ARE USED TO COMPRISE THE FORMAT TABLE. THE
FORMAT FOR ANY ONE OF THESE WORDS IS JILLUSTRATED IN FIGURE 33,
ONE OF THESE WNRDS IS SELECTED TO BE RFEAD (BY THE NAME STACK
FORMAY SEILECTOR LOADFD IN THE U=REGISTER) DURING EITHER OF THE
FOLLOWING EVENTS: LOADING A NEW OPERAND INTO THE STORAGE
SECTION} OR PRIOR TO EXECUTING A TRANSFORM OPERATOR,

BIT NDy 0 1 2 3 4 S5 6 13 14 18
FIELD FT ISTIET [BS | BIAS [ EXP _LE |}

FIGURE 33, WORD FORMAT

THE VARIOUS FIELDS OF THE WORD ARE DEFINEND AS FOLLOWS:

FORMAT TYPE (FT) LOGICAL (FT#0)
BINARY (FT=1)
0CTAL (FT=2)
DECIMAL (FT=5)
ASCII (FT=6)
EBCOIC (FT=7)

SIGN TYPE (ST) UNSIGNED (ST=0)
SIGNED (ST=1)

EXPONENT TYPE (ET) FIXED POINT (ET=0)
FLOATING POINT (ET=1)

BIAS SIGN (BS) BINARY SIGN

BIAS BINARY MAGNITUDE NOT

EXCEEDING 255

EXPONENT LENGTH (EXP LE) NOT EXCEEDING 30 IF BINARY
OR OCTAL
NOT EXCEEDING 24 IF DECIMAL
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Bo THE U=REGISTER SHALL BE A 12<BIT FLIP=FLOP REGISTER WHICH
CONTAINS AN ACYIVE vS FORMAT, THE VS FORMAT, WHICH IS ASSEMBLED
BY THE HARDWARE», IS ILLUSTRATED IN FIGURE 34, VS FORMATS ARE
ASSEMBLED IN THE U=REGISTER DURING EACH FETCH TO THE VALUE STACK
AND AT THE START OF EACH TRANSFORM OPERATOR, DURING THE
EXECUTION 0F A TRANSFORM OPERATION» THF U=REGISTER WILL HOLD THE
RESULT FORMAT, FOR ALL OTHER ARITHMETIC OPERATING» THE u-
REGISTER WILL HOLD THE FNRMAT OF A (THF TOP OPERAND IN THE VALUE

STACK),

BIT NO, 0 1 2 3 456 7 8 9 10 11

1 _
FIELD [FS ] _FY [ST [ ET[ BA] FA[SP[P)

FIGURE 34, VS FURMAT
THE VARIOUS FIELDS OF THE VS FORMAT ARE DEFINED AS FOLLOWS!

FORMAT SELECTOR (FS) FORMAT TABLE ADDRESS
(NUMBERS 1 THRU 7))

FDRMAT TYPE (FT) REFER TO FIGURE 33

SIGN TYPE (ST) REFFR TO FIGURE 33

EXPONENT TYPE (ET) REFER T0 FIGURE 33

BIAS PRESENT RIT (BA) NO RIAS (BA=0)
31A% (BA=1)

FAST ALGURITHM (FA) GENERAL ALGORITHM REQUIRED
(FA20)
FAST ALGORITHM POSSIBLE
(FA=1)

SINGLE PRECISION (SP) NOT SINGLE PRECISION (SP=0)

(1) LOGICAL OPERAND LENGTH
EXCEEDING 32 BITS

(2) ARITHMETIC OPERAND
LENGTH EXCEEDING 64 BITS

SINGLE PRECISION (SP=1)

(1) LOGICAL OPERAND LENGTH
NOT EXCEEDING 32 BITS

(2) ARITHMETIC OPERAND
LENGTH NOT EXCEEDING

68 BITS

PARITY BIT (P) VS FORMAT HAS 0DD PARITY
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Ce THE VeREGISTER SHALL BE A 12<BIT FLIP<FLOP REGISTER WHICH
CONTAINS AN ACTIVE VS FORMAY, DURING THE EXECUTION OF TRANSFORM»
THE V=REGISTER WILL HOLD THE [INPUT FORMAT} DURING ALL OTHER
ARITHMETIC OPERATIONS, IT WILL HOLD THE FORMAT OF B (THE SECOND
OPERAND IN THE VALUE STACK),

Ds 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 AND D
(THE THIRD AND FOURTH OPERANDS IN THE VALUF STACK) WILL NORMALLY-
BE IN THE VS FORMAT STORAGE WHENEVER THE CORRESPONDING OPERANDS

ARE IN THE STORAGE SECTION,

THE FORMAT SECTION SHALL ALSO INCLUDE RESIDUE CHECKING ON THE
FORMAT BUFFER BY TNCLUDING TWO*RESIDUE BITS WITHIN EACH 21=BIT WORD.
THE U*REGISTERs V<REGISTER» AND FACH WORD OF THE VS FORMAT STORAGE
SHALL INCLUDE A PARITY BIT WHICH WILL ALLOW PARITY CHECKING ON ALL
VS FORMATS,

3.4.8 AU DATA CONTROL

THE CONTROL OF THE AU DATA HARDWARE IS ACCOMPLISHED BY ORGANIZING
THE AU DATA HARDWARE AND THEIR IMMEDIATE CONTROLS INTO 14 SUB=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 OF ITS REGISTERS WITH ANOTHER SuUB=UNIT, SECONDLY» IT CAN
NOT BE SEPARATED INTO NEW SUB=UNITS, EACH SUB=UNIT CAN PERFORM A
TASK WITHOUT INTFRFERING WITH ANOTHER SUR=UNIT EVEN THOUGH ALL THE
SUB=UNITS MAY BE BUSY DOING DIFFERENT PARTS OF AN OPERATION AT THE
SAME TIME , FACH SUB=UNIT CAN BE ACCESSED BY ONE OR TWO SUB=UNITS.,
AT TIMES» A SOURCE SUB=UNIT MUST WAIT UNTIL THE DESTINATION SuB-
UNIT IS AVAILABLE» OR UNTIL AN OUTPUT READY CONDITION IS INDICATED
FROM SUME SUB=UNIT,

THE ORGANIZATION OF THE 14 SUB=UNITS IS ILLUSTRATED IN FIGURE 35S,
THE FUNCTIONS AND CONTENTS OF EACH SUB=UNIT ARE DESCRIBED IN

PARAGRAPHS A THRU N,
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A, THE LENGTH SECTION READ SUB=UNIT DEFINES THE NEXT LENGTH
EXPRESSION 71O BE FVALUATED., IT IS COMPRISED OF A MICRO=COMMAND
REGISTER AND READ ADDRESS REGISTERS,

B THE LENGTH SECTION PROCESS SUB=UNIT PROCESSES A LENGTH
EXPRESSION, IT IS COMPRISED OF A MICRO=COMMAND REGISTER» THE JR»
KR» AND LR LENGTH DATA REGISTERS AND ASSOCIATED LENGTH ADDER
CONTROL FLIP=FLOPS,

Co THE LENGTH SECTION WRITE SUB=UNIT WRITES THE RESULT OF A
LENGTH EXPRESSION, IT 1S COMPRISED OF A WRITE ADDRESS REGISTER
AND THE KW AND Lw LENGTH DATA REGISTERS,

D, THE LENGTH SECTION STORAGE SUB=UNIT CONTAINS ALL LENGTH DATA
NOT CURRENTLY BEING PROCESSED, IT 1S COMPRISED OF THE LENGTH
SECTION MEMORY,

2 THE VALUE STORAGE READ SUB=UNIT READS THE VALUE STORAGE. IT
IS CUMPRISED OF A READ ADDRESS REGISTER,

Fo THE B REGISTER SUB=UNIT HOLUS A 64=BIT VALUE., IT 1S
COMPRISED OF THF B=REGISTER AND AN OUTPUT READY FLIP=FLOP,

G THE VALUE STORAGE WRITE SUB=UNIT WRITES INTO THE VALUE
STORAGE, IT IS COMPRISED OF A WRITE ADDRESS REGISTER,

Ha THE VALUE STNRAGE SUB=UNIT CONTAINS ALL VALUE DATA NOT
CURRENTLY BEING PROCESSED, IT IS COMPRISED OF THE STORAGE

SECTION MEMORY,

I, THE BARREL SECTION SUB=UNIT EXTRACTS AND INSERTS VALUES. 1IT
1S COMPRISED OF A MICRO=COMMAND REGISTERs, A REPETITION COUNTER, A
SHIFT REGISTER, MASK REGISTERS,»AND BARREL SELECTION FLIP=FLOPS,

Je THE FIELD SECTION GENERATION SUB=UNIT GENERATES RESIDUES OF
VALUES, IT IS COMPRISED OF A MICRO=COMMAND REGISTER AND RESIDUES
SELECTION FLIP=FLOPS,

K THE FIELD SECTION PROCESS SUB=UNIT UPDATES FIELD RESIDUE
REGISTERS, IT IS COMPRISED OF A MICRN=COMMAND REGISTER AND THE

RG REGISTER,

Le THE FIELD SECTINON STORAGE SUB=UNIT STORES FIELD RESIDUES. 1IT
IS COMPRISED OF THE FIELD RESIDUE REGISTERS.,

M. THE ADDER SECTION SUB=UNIT ADDS AND SUBTRACTS SEGMENTS,»
MULTIPLIES SEGMENTS BY DIGITS, DEVELOPS QUODTIENT DIGITS», AND
CONVERTS DIGITS AND ACCUMULATES THEM TQO CONVERTED SEGMENTS, IT
IS COMPRISED OF A MICRO=COMMAND REGISTER» SEQUENCING FLIP=FLOPS:»
THE AsCsDsEsFsP» AND RM REGISTERS, THE ASSUCIATED ADDER CONTROL
FLIP=FLOPSs AND TWO OUTPUT READY FLIP=FLOPS,
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N THE EXPONFNT SECTION SUB=UNIT ADDS AND SUBTRACTS EXPONENTS
FOR FAST FLOATING=POINT ALGORITHMS, IT IS COMPRISED OF A MICROD=-
COMMAND REGISTER» SEQUENCING FLIP=FLOPSs THE G AND H REGISTERS»
AND TWO OUTPUT READY FLIP=FLOPS,

3.4,9 CONTROL HIERARCHY

THE CONTROL HIERARCHY (SEE FIGURE 36) FOR AU OPERATORS HAS TwO
MODES, THE SIMPLER OF THESE IS THE FAST ALGORITHM MODE, FAST
ALGORITHMS ARE DESIGNED FOR NPERANDS SATISFYING RESTRICTIVE FORMAT
CONDITIONS, 80 THAT MANY ASPECTS OF 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 REGISTERS), TO THE LENGTH
SECTION READ REGISTER,
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FIGURE 36, CONTROL HIERARCHY, BLOCK DIAGRAM
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THE MORE COMPLEX MNDE IS THE GENERAL ALGORITHM MODE» WHICH ONLY
ASSUMES THAT THE OPERANDS HAVE LEGAL FORMATS, THE GREATER
COMPLEXITY SUGGESTS MORE LEVELS OF CONTROL» IN ORDER TO MINIMIZE
THE AMOUNT OF UNIQUE HARDWARE REQUIRED FOR A SINGLE OPERATOR=FURMAT
COMBINATION,

THE FIRSY LEVEL BELOW THE OPERATOR IS CALLED THE SUB=OPERATOR,
THIS LEVEL IS RESPONSIBLE FOR ACCOMPISHING A SINGLEs, COMPLETE
ACTION OF CONVERTING A FIFLD» OR COMBINING TWO OR MORE FIELDS, OR
SOMETHING ELSE OF EQUIVALENT SCOPE, SOMF SUR=OPERATORS ARE UNIQUE
TO CERTAIN OPERATORS» OTHERS MIGHT BE USED BY ANY QOPERATOR.

THE SECOND LEVEL BELOW THE OPERATODR IS CALLED THE MACRO=COMMAND,
THIS LEVEL IS RESPONSIBLE FOR ACCOMPLISHING A SINGLE» COMPLETE
ACTION OF OPERATING ON A SEGMENT FROM A FIELD» OR DEVELOPING A
LENGTH VALUE WHICH DEFINES A FIELD, DR SOMETHING ELSE OF EQUIVALENT
SCOPE, MOST MACRN=COMMANDS ARE USED BRY MANY SUB=OPERATORS.,

THE MICRO=COMMAND LEVEL IS USED IN BROTH FAST AND GENERAL ALGORITHMS,
A MICRO=COMMAND IS RESPONSIBLE FOR SINGLE» COMPLETE USE OF A SUBR-
UNIT OF THE AuU» SUCH AS DEVELOPING A SUM IN THE LENGTH ADDER, A SUM
IN THE MAIN ADDER, OR A DIGIT OF QUOTIENT IN THE MAIN ADDER,

IN THE GENERAL ALGORITHM MODE» EACH OPERATOR CAUSES A SUCCESSION OF
SUB*OPERATORS (WHICH IS MODIFIED IF THE FORMATS ARE NOT THE SAME),
DURING EACH SUB=QOPERATUR, THE (QPERATOR REGISTER, ARITHMETIC VARIANT
REGISTER» FORMAT (U AND V) REGISTERS, AND THE SUB=OPERATION
REGISTER ARE DECODED TO DFVELOP A SUB=OPERATION DESCRIPTION DECODE,
THIS DECODE DEFINES THE REQUIREMENTS FOR DATA POSITIONINGs RESULT
LENGTH, EXPONENT BASE ADJUSTMENT, AND NTHER VARIANTS OF THE SuUB=

OPERATION,

EACH SuUB=OPERATION» AS MODIFIED BY THE SUB=NPERATION DESCRIPTION,
RESULTS IN A SEQUENCE NDF MACRO=COMMANDS, FACH MACRO=COMMAND, AS
MODIFIED BY THE SUB=OPERATION DESCRIPTION, RESULTS IN A SEQUENCE OF
MICRO=COMMANDS, THE MICRO=COMMANDS START IN THE LENGTH SECTION
READ REGISTER AND STEP THROUGH THE APPROPRIATE SUB=UNITS,
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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
CP 1720=5592

3¢5 MEMDRY INTERFACE UNIT (MIU)

SE FIGURF 37) SHALL PERFURM ALL TRANSFERS BETWEEN THE
}zsﬂR:;gTE; iND ANY OF UP TO A MAXIMUM NDF 16 MEMDRY MODULES. THE
MIU SHALL HANDLF ALL DATA TRANSFERS AS FIELD=ORIENTED OPERATIONS
AND SHALL MANAGF THE MEMORY ACCESS REQUESTS BY THE FUNCTIONAL
ELEMENTS OF THE INTERPRETER ON A PREASSIGNED PRIORITY BASIS, THE
ACCESS PRIORITY ASSIGNMENT SHALL BE SPECIFIED BY THE INTERPRETER
AND SHALL TYPICALLY INVOLVE THE FOLLOWING ELEMENTSS

A, DISPLAY

Bs RESOURCE STACK SLICE
Ce NAME STACK BUFFER

Dy PROGRAM CONTROL STACK
E« VALUE STACK BU?FER

F« OESCRIPTION BUFFER

G, PROGRAM BUFFER

The proprietary information centained in this document is the property of the Burroughs Corporation and should
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FAIL SIGNAL |
ISPLAY  ——m FAIL SIGNAL 2
/DIsPL FAIL SIGNAL | N
RSS — —
ACCESS J NSB M PRIORITY PARITY
REQUEST ¢ pes — Loeic MASTER GENERATOR [ ¢ AL _SIGNAL 2
LIN CONTROL
VSB — CHECKER
DB —" ] REQUEST R
P8 — >
R
& | REQUEST sTRoBE
E Ll
i
£
DISPLAY  —— R | DATA WORD STROBE _
S >
RSS T "]CoNTROL CONTROL
NSB — . MEMORY
ECW ¢ WORD WORD A |gACKNOWLEDGE MODULES
LINES PCS % SELECT REGISTER N
vSB —M LoGIc D
DB — | DATA PRESENT STROBE
PB — D
A )
V| INFORMATION BUS
CONTROL | R
—e S
DATA REQUEST SIGNAL
RSS —
NSB T pama
DATA PcS — curren OUTPUT BUS MEMORY PARITY
LINES
vsB —¥ MEMORY | |NpUT BUS A
b8 | (ECISTERL o BUFFER REQUESTOR PARITY
) .
REGISTER | \npuT BUS B >/
T0
REQUESTING qotlA
ELEMENT

FIGURE 37, MEMNRY INTERFACE UNTT (MIU)s BLOCK DIAGRAM
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+3+1 FUNCTIONAL OPERATION

WHEN A FUNCTIONAL ELEMENT OF THE INTERPRETER REQUIRES THE SERVICES
OF THE MIU, IT SHALL RE REQUIRED TO RAISE ITS "ACCESS REQUEST" LINE
TO THE MIU AND PLACE AN ELEMENT CONTROL WORD CECW) AS DESCRIBED AND
ILLUSTRATED IN FIGURE 38, ON ITS ECW LINE TO THE MIU, WHEN THE
REQUESTING ELEMENT HAS PRIORITY» THE MIU SHALL LOAD THE ECW INTO
ITS CONTROL WORD RFGISTER, AND DETERMINE WHICH OF THE FOLLOWING

OPERATIONS IS SPECIFIFD,
Ay A SINGLE WORD (FIELD LENGTH < 64 RITS) STORE OPERATION,

Be A MULTIPLE WORD (FIELD LENGTH > 64 RITS) STORE OPERATION,

Co FETCH OPERATION,

BIT NO.O | 2 3 4 30 39

Tly{Ly[Le L, ADDR|LENGTH

FIGURE 38, ELEMENT CONTROL WORD (ECW) FORMAT

THE VARIOUS FIELDS OF THE UNIT CONTROL (ECW) SHALL BE DEFINED AS
FOLLOWS?

TYPE (T) BIT IDENTIFIES THE SERVICE REQUEST AS A
FETCH (T=0) OR STORE (T=1) OPERATION,

JUSTIFICATION (J) RIT IDENTIFIES THE JUSTIFICATION
REQUIRED OF A SINGLE WORD FETCH OR
STORE QPERATINN, RIGHT
JUSTIFICATTION (WHERE THE LEAST
SIGNIFICANT BIT TRANSFERRED IS
PLACED IN LEAST SIGNIFICANT BIT
POSITION) SHALL BE INDICATED BY y=1,

LOCK (L) BITS IDENTIFIES THE TYPE OF FETCH
OPERATIAON TO BE PERFORMED AS
FOLLOWSS

CODE 00 = FETCH., THIS CODE SHALL
CAUSE THE MEMORY TO SEND WHATEVER

The proprietary information contained in this document is the property of the Eurroughs Corporation and should
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FIELD IS SPECIFIED BY THE REQUESTING
ELEMENT,

CODE O1 = LOCKOUT FETCH, THIS CODE
SHALL CAUSE THE MEMORY TO TRANSFER
WHATEVER FIELD IS SPECIFIED BY THE
REQUESTING ELFMENT AND SHALL THEN
DECLARE THE FTELD LOCKEND, A LOCKED
FIELD IS DEFINED AS ANY FIELD WHOSE
STARTING RIT (IDENTIFIED By THF L1
ADDRESS FTELD OF THE ECW) IS IN THE
ONE STATE,

CODE 11 = TLLEGAL

NOTE

IT SHALL BE THE RESPONSIBILITY OF THE REQUESTING
ELEMENT TN KNOW THE STATE OF THE FIELD IT IS

REQUESTING,

L1 ADDRESS FIELD IDENTIFIES THE ABSOLUTE LEVEL=1
STARTING RIT POSITION INVOLVED IN
THE TRANSFFR,

LENGTH FIELD SPECIFTES THE TOTAL LENGTH 0OF THE

FIELD REING TRANSFERRED» IN BITS,

UPON DETERMINING THE TYPE OF DPERATION REQUESTED», THE MIU SHALL
CONSTRUCT A MEMORY CNNTROL WORD (MCW) AS DESCRIBED AND ILLUSTRATED
IN FIGURE 39, THF MIU SHALL THEN BE REQUTIRED TO PERFORM ONE DF THE
OPERATIONS LISTED BELNW» AS APPLICABLE,

Ae IF A SINGLE WORD STORE OPERATION WAS SPECIFIED» THE MIU SHALL
RAISE ITS REQUEST LINES TO THE SPECIFIED MFEMORY MODULEs AND THEN
ALTERNATELY TRANSMIT THE MCW AND THF DATA TO BE STORED TO THE
ADDRESSED MEMORY MODULE, THE MIU SHALL CONTINUE TO TRANSMIT THE
MCW FOLLOWED RY THE DATA TO BE STOREDs UNTIL AN ACKNOWLEDGE
SIGNAL IS RECEIVED FROM THE MEMORY MODULE,

Be IF A MULTIPLF WORD STORE OPERATION IS SPECIFIED» THE MIU
SHALL RAISE ITS REQUFST LINES TO THE APPLICABLE MEMORY MODULE»
AND THEN SEND THE MCW TO THE MEMORY MODULE, WHEN THE MEMORY
MODULE ACKNOWLFODGES THE MCW=S PRESENCE» THF MIU COMENCE THE DATA
TRANSFER UNDER THE CONTROL OF THE DATA REQUFEST SIGNAL,

Ce IF A FETCH OPERATION IS SPECIFIED, THE MIU SHALL RAISE ITS
REQUEST LINES AND SEND THE MCW TO THE APPLICABLE MEMORY MODULE.,
WHEN THE MEMORY MNDULE ACKNOWLEDGES THE MCwW=S PRESENCE» THE MIU
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SHALL ENABLE ITS INFORMATION BUS RECEIVER CIRCUITS, [INFORMATION
FROM THE MEMORY WILL NOW BE ACCEPTEND BY THE MIU, HOWEVERs» THE
MEMORY SHALL RE REQUTRED TO TRANSJIT T0O THE MIU A DATA PRESENT
STRNBE PULSE Tn CAUSE THE INFORMATIIN PRESENT ON THE INFORMATION
BUS TD BF TRANSFERRED TO AND DFTECTED Ry THE REQUFSTING ELEMENT,
THE DATA PRESENT STRNBE PULSE SHALL BE REQUIRED FOR EACH WORD
TRANSFERRED FROM MEMORY TND A REQUESTING ELEMENT,

IF EITHER A FETCH OR STDRE OPERATIUN REQUIRES THE INVOVEMENT OF
MORE THAN ONE MEMORY MODULE» THE MIy SHALL BE REQUIRED TO CONSTRUCT
AN MCW FDR EACH MFEMORY MODULE INVILVFD. IN THIS CASE» THE MIU
SHALL CONSTRUCT AN UPDATFD MCws AND THEN INITIATE AND CONCLUDE THE
DATA TRANSFER WITH THE SECOND MEMIRY MODULE, IF THE SIX LFAST
SIGNIFICANT BITS 0OF THE L1 ADDRESS FIFLD IN THE ORIGINAL MCW WERE
ALL ZEROS THE UPDATFD MCW SHALL BE REQUYRED TO HAVE A MAODIFIED L1}
ADDRESS FIELD WHICH POINTS TO THE FIRST BTT POSITION OF THE NEW
MEMORY MODULE AND A NEw LENGTH FIFLD WHYCH REFLFCTS THE NUMBER 0OF
BITS REMAINING TO RE TRANSFERRED, TIF THE SIX LEAST SIGNIFICANT
RITS OF THE CORTIGINAL L1 ADDRESS FIFELD WERE NOT EQUAL TO ZERU THE
UPDATED MCW SHALL RE REQUIRED TOD HAVE ITS LINK (L) BIT SET; A
MODIFIED L1 ADDRESS FIFLD WHOSE SIX LFAST SIGNIFICANT DIGITS ARE
IDENTIFICAL TO THOSE IN THE ORIGINAL 4Cws, BITS 18 THRU 33 SHALL BE
ALL ONES» AND BITS 14 THRU 17 SHALL REFLECT THE NEW MEMORY MODULE
NUMBERS3 AND A MODIFIFD LFENGTH FIFLD WHICH SHALL REFLECT THE NUMBER
OF WORDS REMAINING TO BE TRANSFERRED PLUS ONE» WHICH IS REQUIRED TO
REFLECT THE LINK DPERATION REQUIRED OF THF MEMORY.

BIT NO. O [ 2 3 4 L) [ 7 4 40 42 3

LI ADDR LENGTH

NN

N\

FIGURE 39. MEMORY CONTROL WORND (MCW) FORMAT

THE VARIDUS FIELDS OF THE MEMORY CONTROL WORD (MCW) SHALL RE
DEFINED AS FOLLOWS:

TYPE (T) BIT SAME AS DEFINED FOR ECW,

SPECIFIER ¢S) RIT IDENTIFIES A STORE OPERATION AS
EITHER A SINGLE wWORD STORE (S=1) OR
MULTIPLE WNRD STORE (S=0) OPERATION,
ALSO TOENTIFIFES A FETCH OPERATION
WHICH IS REQUFSTING THAT THE MEMORY
FATL REGISTER BE READ AND THEN
CLEARED (S=1),

The proprietary information contained in this document is the property of the Burroughs Corporation and should
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JUSTIFICATION ¢J) BRIT SAME AS NDEFINED FOR ECW.,

MODIFY BITS Mi AND M2 SAME AS DEFINED FOR LOCK (L) BITS IN
ECW,

LINK (L) BIT WHEN PRESFENT», INDICATES THAT THE
FIELD BEING TRANSFERRED IS CONTAINED
IN MORE THAN ONE MEMORY MODULE AND
THAT ITS STARTING MEMORY ADDRESS WAS
NOT THE REGINNING OF A MEMORY WORD
BOUNDARY (7ERO OR A MULTIPLE OF 64),
THIS BIT IS REQUIRED TO BE IN THE
TRUE STATE ONLY WHEN FETCHING OR
STORING A FIELD ACRDOSS A MEMORY
BOUNDARY AND 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 IS SENT TO THE
SECOND MEMNRY MODULE,

MODE (M) BIT INDICATES WHEN PRESENT, THAT THE
MEMORY SHALL BE OPERATED IN A
DEFINED PATTERN (E,G.» ONE WORD
EVERY TWO CLOCKS) AS CONTROLLED RY
THE MEMQORY,

L1 ADDRESS FIELD SAME AS DEFINED FOR ECW.,

LENGTH FIELD SAME AS DEFINED FOR ECWse THE MIU
SHALL ALSO 8E REQUIRED TO DETECT AND
REPORY TO THE INTERPRETER, MIy=
DETECTED FRRORS AND MEMORY=DETECTED
ERRORS,

MIU=DETECTED ERRORS SHALL BE AS FOLLOWS:

A, NO ACCESS TO MEMORY = THIS ERROR CONDITION SHALL BE DECLARED
IF THE MIU RECFIVES NO RESPONSE FROM THE REQUESTED MEMORY MODULE
FOR A PERIOD OF 25 MICROSECONDS, NO RESPONSE FROM MEMORY SHALL
BE DECLARED IF AN ACKNOWLEDGE SIGNAL IS NOT RECEIVED FROM A
MEMORY MOODULE OR WHEN COMPLETE DATA IS NOT TRANSFERRED BY A
MEMORY MODULE,

Bse DISPARITY = THIS ERROR CONDITION SHALL BE DECLARED IF A FETCH
OF DATA FROM MEMORY IS RECEIVED BY THE MIU WITH INCORRECT PARITY,
OR IF A DATA TRANSFFR FROM THE INTERPRETER IS RECEIVED BY THE MIU
WITH INCORRECT PARTTY, 1IF A NO ACCESS TO MEMORY OR PARITY ERROR
IS DETECTEDs THE PROCESSOR FERROR RFGISTER SHALL BE LOADED AS
DESCRIBED IN PARAGRAPH 3,5,2(1),
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THERE SHALL BE TwO CLASSTIFICATIONS OF MEMORY=DETECTED ERRORS WHICH

WILL BE REPORTED 7O THE MIUs UNCNDRRECTABLE AND CORRECTABLE, THESE
TWO TYPES OF ERRORS SHALL BE REPORTED TN THE MIU AS FAIL SIGNAL 1

AND FATIL SIGNAL 2, RESPECTIVELYS HOWEVER, THE MIU SHALL SEND ONLY
ONE FAIL SIGNAL TO THE INTERPRETER, THE FOLLOWING OPERATIONS WILL
TAKE PLACE WHEN THE MFEMORY SENDS A FATL STGNAL TO THE MIU,

A, FAIL SIGNAL 1 (UNCNRRECTABLE ERROR CONDITION) = IF THIS TYPE
OF ERROR CONDITION IS REPORTED BY A MEMORY MODULE WHILE AN MIU
OPERATION IS 1IN PROGRESS» THE MIU OPERATINN SHALL BE TERMINATED
AND THE INTERPRETFR NOTIFIED OF THIS ACTION. IF THE ERROR IS
REPORTED DURING A TIME WHEN AN MIU OPERATION IS NOT IN PROGRESS
WITH THE REPORTING MFMORY MODULEs THE MIU SHALL RECORD THE
FAILURE BUT IT WILL COMPLETE THE CURRENT QPERATION,

B, FAIL SIGNAL ? (CORRECTABLE ERROR CONDITION) = THIS TYPE OF
ERROR SIGNAL SHALL CAUSE THE MIU TO NOTTFY THE INTERPRETER OF THE
CONDITION», AND OPERATION WILL PROCEFD AS USUAL,

3,52 FUNCTIONAL COMPONENTS

-meee LA & & X X X & N X J LA K X X K X X X X J

THE MIU SHALL CONSIST OF NINE FUNCTIONAL COMPONENTS INTERFACED AS
ILLUSTRATED IN FIGURE 27, AND OPERATED AS DESCRIBED BELOW,

A, PRIORITY LOGIC = THIS SECTION SHALL BE RESPONSIBLE FOR
GRANTING THE SERVYCES OF THE MYJ TO THE HIGHEST PRIORITY
REQUESTING ELEMENT,

Bs CONTROL WORD SELECT LOGIC = THIS SECTION SHALL BE RESPONSIBLE
FOR ROUTING THE ECW OF THE REQUFESTING ELEMENT TO THE CONTROL WORD
REGISTER, AS DIRECTED BY THE PRIORITY LNGIC,

Co CONTROL WORD REGISTER = THTS SHALL BE A 64=BIT REGISTER» AND
WILL BE USED TO STORE THE ECw DURING ITS EXECUTION AND UPDATING

BY THE MASTER COANTRAL SECTION,

Do MASTER CONTROL = THIS SECTION SHALL CONTAIN THE CONTROL LOGIC
NECESSARY T0 FXECUTE ALL MIU OPERATIONSs INCLUDING THE CONTROLS
REQUIRED TO COMPLETE RECEIVER AND DRIVER PATHS,

Eo MEMORY BUFFFR REGISTER = THIS SHALL BE A 64~BIT REGISTER» AND
WILL BE USED TO BUFFER ALL INPUT ANOD OUTPUT DATA TO AND FROM THE
MEMORY VIA THE INFORMATTON BUS,

Fe DATA BUFFER REGISTER = THIS SHALL BE A 64=BIT REGISTER» AND
WILL BE USED TO BUFFER ALL DATA TRANSFFRS BETWEEN THE REQUESTING
ELEMENT OF THE INTERPRETER AND THE MIU, THIS REGISTER SHALL ALSO
BE USED FOR LINK TRANSFER OPERATIONS WHICH NECESSITATE THE
COMBINING OF DATA FIELDS,
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4.

(T

5

G, PARITY GENERATOR AND CHECKER = THIS SECTION SHALL BE REQUIRED
TO GENERATE PARITY FOR ALL WORDS BEING TRANSFERRED TO MEMORY» AND
CHECK THE PARITY OF WORDS BEING FETCHED FROM MEMORY,

Ho RECEIVERS AND DRIVERS = THERE SHALL BE SIXTEEN DISCRETE
GROUPS OF RECEIVER AND DRIVER CIRCUITS IN THE MIU ONE GROUP PER
MEMORY MODULE INTERFACE. THE STATE OF THESE GROUPS SHALL BE
DETERMINED BY MASTFR CONTROLs AND ONLY ONE GROUP SHALL BE ACTIVE
AT ANY ONE TIME,

I. PROCESSOR ERROR REGISTER (PER) SHALL BE A 64<=BIT REGISTER AND
WILL BE USED TO FACILITATE RECOVERY FROM ERROR CONDITIONS
INVOLVING LEVEL=! REFERENCES BY CAPTURINGs FOR SURSEQUENT

ANALYSIS, ALL AVAILABLE CONTROL INFNRMATION RELATING TO THE
REFERENCE CAUSING THE INTERRUPT, THE PER CAN BE PROGRAMMATICALLY
BROUGHT TO THE TOP NF THE VALUE STACK ONCE THE PER IS LOADED WITH

ERROR INFORMATION» 1T CANNDT BE LOADED AGAIN UNTIL IT IS CLEAREDS
CLEARING PER IS DONE BY FETCHING IT, THE PER IS NEVER LOADED
UNLESS AN ACTUAL INTERRUPT IS GOING TO NCCUR

O PHYSICAL CHARACTERISTICS

0 BE SUPPLIED)

0 POWER REQUIREMENTS

A

PL
BY
cep

120/208 VAC PLUS OR MINUS 10%» THREF=PHASE, FOUR®WIRE, 60=CPS

US OR MINUS 5% SOURCE CAPABLE OF SUPPLYING 20,1 KVA IS REQUIRED
THE CPM, THE FOLLOWING DC POWER IS TNTERNALLY SUPPLIED BY THE
Mo
MAXIMUM
NOMINAL CURRENT REQUIRED
VOLTAGE (CALCULATED)
+4,8 VOLTS 1,105 AMPS
=2,0 VOLTS 585 AMPS

=6,0 VOLTS 65 AMPS
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6.0 OPERATING ENVIRONMENT REQUIREMENTS

THE CPM SHALL PERFORM ITS INTENDEO FUNCTIONS AND SATISFY THE
RELTABILITY AND MAINTAINABILITY REQUIREMENTS SPECIFIED HEREIN» WHEN
OPERATED UNDER THFE FOLLOWING ENVIRONMENTAL CONDITIONSS

MINIMUM MAXIMUM RATE OF CHANGE

AMBIENT TEMPERATURE 65 80 15 DEGREES
(DEGREES F) PER 0,25 HR, MAX
RELATIVE HUMIDITY b 4 90%
ALTITUDE enw 10,000 FT =

UNDER THESE CONDITIONS, THE CPM WILL DISSIPATE APPROXIMATELY 39,800
BTUCS) OF HEAT PER HOUR,

7«0 CABLING REQUIREMENTS

(TO BE SUPPLIED)

8.0 CONTROL PANEL REQUIREMENTS

THE CONTROLS AND INDICATNRS NEEDED TD MANyUALLY OPERATE AND MONITOR
THE CPM WILL BE CONTAINED ON AND BE PART 0OF THE SYSTEM MAINTENANCE
DIAGNOSTIC PROCESSOR,

9.0 QUALITY ASSURANCE PROVISIONS

LA J LA R 2 X B N J L L XL N B & K LA A K X 0 & X R X I

91 RELTIABILITY AND MAINTAINABILITY

91,1 MEAN TIME BETWEEN FAILURES (MTBF)
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THE MTBF FOR THE CPM AS CALCULATED USING THE STANDARD COMPONENT
FAILURE RATES SPECIFIED IN MIL~HDBK=217A AS APPLICABLE TO THE CPU
PARTS APPLICATION, 1S 486 HOURS,

94142 MEAN TIME TO REPAIR (MTTR)

THE ESTIMATE MTTR FOR THE CPM BASED ON USING THE MAINTENANCE
DIAGNOSITC PROCESSOR TO LOCATE A SINGLE FAULTY COMPONENT OR
INTEGRATED CIRCUIT MODULE, AND THE SUBSEQUENT REPLACEMENT OF THE
FAULTY COMPONENT» IS 1,0 HOUR.

9.2 QUALITY CONTROL.

94241 INSPECTINN RESPONSIBILITY

THE  SUPPLIER 1S RESPNONSIBLE FOR THE PERFORMANCE OF ALL INSPECTIONS
AND TESTS SPECIFIED HEREIN, EXCEPT AS NOTED IN THE CONTRACT OR
ORDER» THE SUPPLIER MAY USE HIS OWN OR ANY OTHER INSPECTION
FACILITIES AND SERVYCES ACCEPTABLE TO THE PROCURING ACTIVITY,
INSPECTION RECORDS OF EXAMINATIONS AND TESTS SHALL RE COMPLETE AND
AVATLABLE TO THE PROCURING ACTIVITY, THE PROCURING ACTIVITY
RESERVES THE RIGHT TO PERFORM ANY OF THE INSPECTIONS AND TESTS
SPECIFIED HEREIN WHEN SUCH INSPECTIONS ARE DEEMED NECESSARY TO
ASSURE THAT THE PRNDUCTS AND SERVICES CONFORM TO THE PRESCRIBED
REQUIREMENTS,

9022 CLASSIFICATION OF TESTS

LA K X 32 J LA L K X X X ¥ X KX X ¥ ] - L & X N J

THESE SHALL BE CLASSIFIED AS QUALITY CONFORMANCE TESTS.,

9.23 TEST CONDITINNS

9024301 ENVIRONMENTAL
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(TEMPERATUREs PRESSUREs AND HUMIDITY FOR TESTING = YO BE SUPPLIED)

9¢2.3¢2 TEST PONWER
(TO BE SUPPLIED)

9¢2¢3¢3 TEST EQUIPMENT

(STANDARD AND SPECIAL = TO BE SUPPLIED)

9924 TEST PROCEDURES(S)

LA R R N J = W o LA A R A X A XXX R XX ]

(REFERENCE(S) T0O BE SUPPLIED)

90245 TEST METHODS

(TO BE SUPPLIED)

10,0 PREPARATION FOR DELIVERY

10,1 PRESERVATIONs, PACKAGING AND PACKING

THE EQUIPMENT SHALL BE PRESERVED AND PACKAGED ACCORDING TO THE
SUPPLIER(S) BEST COMMERCIAL PRACTICE FNR SAFE DELIVERY BY COMMON

CARRIER,
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APPENDIX A

STRUCTURE EXPRESSION EVALUATION ALGORITHMS

APPENDIX A REPRESENTS THE ALGORITHMS USED BY THE INTERPRETER FOR
THE EVALUATION OF DESCRIPTOR STRUCTURE EXPRESSIONS, ALSO INCLUDED
ARE TILLUSTRATIONS OF THE ATTRIBUTE STACK AND THE STRUCTURE
EXPRESSION BEFOREs DURINGs AND AFTER EVALUATION,

STANDARD MNEMONICS USFD IN THE ALGORITHMS ARE DEFINED IN TABLE A=i,
IN THE ALGORITHMS A NUMERICAL SUFFIX USED ON THE RECEIVING SIDE OF
AN EXPRESSION DENOTES A WRITE OVER, THE VALUE OF THE SUFFIX
INDICATES DEPTH INTOD A STACK, THE ABSENCE OF A SUFFIX IMPLIES A
PUSH OR A POP OF THE STACK,

STANDARD MICRO=OPERATORS USED 1IN THE ALGORITHMS ARE DEFINED IN
TABLE A=2, THE DEFINITIONS ARE IN BACKUS NAUFR FORM,

IN THE TLLUSTRATIONS OF THE ATTRIBUTE STACK, A NUMBER TO THE LEFT
INDICATES THAT THE CORRFSPONDINGLY NUMBFRED MICRO=OPERATOR CAUSED
AN ENTRY TO THE ILLUSTRATION ON THAT LINE, A NUMBER ON THE RIGHT

INDICATES A DEILETION,

IN THE ILLUSTRATIONS NF THE STRUCTURE EXPRESSION A NUMBER INDICATES
A CHANGE CAUSED BY THE CORRESPONDINGLY NUMBERED MICRO=OPERATOR,
ALL EVALUATIONS RESULT IN A VALUE IN EACH OF THE ATTRIBUTE
CONTAINER FIELDS, CONSEQUENTLY ALL ATTRIBUTE STACK ILLUSTRATIONS
BEGIN WITH ONE VALUE TN EACH OF THE TW0O CONTAINER STACKS,

EVALUATION OF ALL STRUCTURE EXPRESSIONS EXCEPT THF LAST IS DONE
WITH THE CONSTURCT NPERATOR, STURCTURE EXPRESSIONS PERTAINING TO
DATA STRUCTURES WHICH HWAVE NO PROVISION FOR ALLOCATION OR

DEALLOCATION OF SPACE ARE ALWAYS EVALUATED BY THE CONSTRUCT

OPERATOR,

WHEN THE STRUCTURE EXPRESSION IS OF TYPE SEGMENT NUMBERs THE NUMBER
FIELD IS USED AS AN INDFX INTO THE RESOURCE STACK SLICE TO LOCATE
THE APPROPRIATE STORAGE LFVEL CONTAINER OR DEVICE,

A STRUCTURE EXPRESSION OF TYPE FIN INDICATES THE END OF A
DESCRIPTOR STRUCTURE EXPRESSION STRING, IT RESULTS IN A TRANSFER
OF THE CONTAINER FIELDS FROM THE ATTRIBUTYE STACK TO THE TOP OF THE
NAME STACK,

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

The proprietary informaticn contained in this document is the property of the Burroughs Corporation ana should
not be released to cther than those to whom ii in directed, or published, without wriiten authorization of the
Burroughs Defense, Space and Special Systems Group, Paoli, Pennsylvania,



CP 1720+5592

TABLE A-| STANDARD MNEMONICS

AS - ATTRIBUTE STACK

CSPR - CONSTRUCT PROGRAM REGISTER

DPCR - DESCRIPTOR PROGRAM COUNT REGISTER

k = THE SIZE (IN BITS) OF A PROGRAM FIELD USED IN A SELF IDENTIFYING STRUCTURE
SEP - STRUCTURE EXPRESSION PARAMETERS

SET — STRUCTURE EXPRESSION TYPE

VSS - VALUE STACK SLICE (TOP ELEMENT OF THE VALUE STACK)
X — ARBITRARY SYMBOL OR SYMBOLS

[J ~ CONTENTS OF THE OBJECT NAMED INSIDE

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

. — DENOTES FIELD SPECIFIER STRING FOLLOWS

a.— CONTAINER ADDRESS FIELD

lc - CONTAINER LENGTH FIELD

d. ~ ELEMENT ADDRESS FIELD

le — ELEMENT LENGTH FIELD

THE REMAINING FIELDS ARE DEFINED BY THE DATA STRUCTURE DIAGRAMS
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TABLE A-2 STANDARD MICRO-OPERATORS

<CALL>: = <DPCR.q, lc €~ ASO.q,Ic> <DELETE AS.q, lc >

<COMBINE>II=<ASO.0CG—ASO.OC+ASO.0,> < ASO.lc€— ASO.le
<DELETE AS.a,, le> <BOUNDS CHECK>

<DELETE AS.X>:.:z <AS.X €— EMPTY>
<DUPLICATE AS.X>:i= < AS.X €—ASO.X>

<EVALUATE> .= <LOCATE AN ELEMENT OF THE NAME STACK VIA THE DISPLAY >
<FAULT (X)>::=<SET BIT X IN THE PROCESSOR INTERRUPT SECTION>

<FETCH TO X >!1:< X & CONTENTS (AS.a.,lc)> < DELETE AS.a,,lc >
<MOVE (X)>::z <CONTAINER (ASO.q,, Ic) €— [x]> <DELETE AS.a,, Ic>
<NEGATIVE SEQUENCE >::= <ASO.a, €— ASO.0,-ASO.le> <SEP.X < ASO.q,>
<NEGATIVE SEQUENCE AS.0,>:i= <ASO.a, € ASO.q,~ASO.le >

<POSITIVE MOD SEQUENCE SEP.X >:i: <SEP.X €— (AS0.a,+ ASO.le) MOD ASO.l¢c >
<POSITIVE SEQUENCE > ::: <ASO.a, €— AS0.a,+ ASO.le> <SEP.X<—ASO.a,+ASO. le >
<POSITIVE SEQUENCE ASO.a,>::= <AS0.a, < ASO.qa, +ASO.le>

<POSITIVE SEQUENCE SEP.X >z < SEP.X < ASO.a,+ASO.le>

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

<REMOVE>::: ( SEE APPENDIX B)

<RET>:!: <DPCRO.q,, lc € EMPTY > <POP DPCR STACK >

<RTS>: : <AS.a.,lc € DPCRO.q,,lc> <RET>

<SELECT> ! =<ASO.q, €— ASO.a, ¥ASO.lc

< STORE FROM X > ;.= < CONTENTS (AS.a ,lc)€— CONTENTS (X) > <DELETE AS.a ,lc>

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

VECTOR

™ e

a 3.
CONSTRUCT
I. AS. q,,le < SEP.q,, le ®
2. AS.

a. <~ [vss] <INDEX I> ®
3. REMOVE (V3S) <NOT A MICRO-OPERATOR> @)
4. DELETE AS.a,, lc @(@
5. SELECT D
le

6. ASl a.€ ASl.q, +ASO. ae AS
7. DELETE ASO. q,
6. COMBINE lVECTORI Qe l le
o R SET  SEP
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FIELD

Sl 2
¥

CONSTRUCT

|. AS.ae,le €— SEP.qe, le

2. COMBINE a¢ +0e le

3. R O¢ Ic Qe

ACAO)

| FIELD l 0, I le
SET SEP
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VARIABLE FIELD

CONSTRUCT

. AS.a, < [Vvss] < PARAMETER a, >

[3,]

® ~N O

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

@
.DELETE AS. a.,lc @

. AS.le <—[vss] < PARAMETER le > ®
. REMOVE (VSS) < NOT A MICRO -OPERATOR > @0

AS
. DELETE AS.a,,lc

| | |

1 . ]
Ic - e—— 1]

R SET

VARIABLE

. COMBINE F'E‘-DI
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S_TACK_
L}
o| L— le-l I
c ue
@) e .ta, le
ENTER O le a, le
AS
|. AS.a,,le €<-SEP.o,, le
2. POSITIVE SEQUENCE. SEP. a,
3. UPDATE SEP.q, ISTACK a, le
4 . COMBINE
5.R SET SEP
@
|STACK a, +le le

SET SEP
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STACK
fe 1 -
a. I‘-'e-"l
Ge
REMOVE
. AS.a,,le €< SEP.a,,le @@ acta-le le ag-le
2, NEGATIVE SEQUENCE C) o e o e
c e
3. UPDATE SEP. a, AS
4. COMBINE
5 R STACK [« le
SET SEP
STACK | ae - le le

SET SEP
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STACK
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[ A
r: l I le >
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ac e
CONSTRUCT

|. AS.a,,le<— StP.a,, le

2. NEGATIVE SEQUENCE AS.a,

3. COMBINE
4. R

de—le @

@ @ agtde-le le
@ a, lc dg le
As
STACK a, le |
SET SEP
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STACK-VECTOR

—t— |

A-

i 1. .
a, I‘—Ie—’l
Oe
ENTER
. AS.g,,le €—SEP.q,,le
< .
2. POSITIVE SEQUENCE SEP.aq, @ acta, le
3. UPDATE SEP.a, @ a le a le
c e
4. COMBINE AS
5.R
S.VECT. Ge le
SET SEP
S.VECT.| g+ le le
SET SEP
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STACK-VECTOR

\
< Ic f
ac e— |e —» |

CONSTRUCT
L AS. le €— SEP. le
2. AS.a, <— [vss] <INDEX I>

3. REMOVE (VSS) <NOT A MICRO-OPERATOR>
4. DELETE AS. a, Ic

5. SELECT

6. COMBINE

7 R
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2.POSITIVE MOD SEQUENCE SEP.a, O lc a e
Z : ®
3.IF SEP,a, = SEP.a, THEN FAULT ( FULL) AS
4. UPDATE SEP.q,
5. COMBINE QUEUE]| a, a, le
6. R SET SEPC)
QUEUE|a,+le| a, le

SET SEP
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QUEUE
I SO I N I
—1 e ‘
a. .—le
Qo Or
REMOVE

5.

6.

AS. a.,le €— SEP a,,le

IF SEP. a5= SEP. a; THEN FAULT (EMPTY)

. POSITIVE MOD SEQUENCE SEP, g,

. UPDATE SEP. a,

COMBINE

R

® | acta,| e
(3 Qc lc Qo le
AS
IQUEUE ay a, le
SET SEP
QUEUE d, a,+ le le
SET SEP
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QUEUE
1‘ f | l lc f ‘;l
a, l |¢-|e-o| !
Qo a;
CONSTRUCT
1. AS.a,,le € SEP.qa,,le
2. IF SEP.a, = SEP.a; THEN FAULT (EMPTY) ® [actao| e
3. COMBINE O | e lc 9, e’ | ®
AS
4. R
QUEVE | a, a, le
SET SEP
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LINKED LIST

—— | l l

K
T N R R T
l } 1 I
a I I I - l,(->| -~ | >
c P q a
e, (RELATIVE TO SEGMENT)
ENTER

N oo oo s woN

@

10.

17.

18.
19.
20.

IF (NSO.SEG # # ACS.SEG # ) OR
(NSO.Ie,r# SEP.I) THEN FAULT (LIST)

AS.a. €~ NSC.a, — AS.a,

IF AS.a. + SEP.1 > AS.Ic THEN FAULT (LIST)

AS.le € k

©O
©J0,

IF (SEP.a=- ) OR (SEP.q=-1) THEN ®®

NEGATIVE SEQUENCE AS.a,
DUPLICATE AS.a,

BEGIN OJO)
AS

COMBINE
STORE FROM SEP.a

SEP. o € AS.a, LIST

SEP.q € -1 SET SEP

END

ELSE LIST a 1 jo,'-ac~k q

BEGIN

DUPLICATE AS.a.,lc, le SET SEP
AS.a. € SEP.q

COMBINE

STORE FROM AS.a,

COMBINE

STORE FROM SEP.p
END

SEP.p €— AS. qa,
DELETE AS. ae.
R
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LINKED LIST
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>
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N o o s oo
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. DELETE AS.a,

IF (SEP.a=-1) OR (SEP,p= -1)
THEN FAULT (LIST)

AS.a,,le €« SEP.p, |
AS.le <k

DUPLICATE AS.a.,lc,a.,le
COMBINE

o— | —o

ac+p+k

@O|s:+q

ool
J

FETCH TO AS.a, ®BO@|a+v.

IF SEP.p=SEP.a THEN SEP.a<— AS,a,
ELSE
BEGIN

DUPLICATE AS.a.,lc,le
AS.a «<—-SEP. g

@] e

-~
N
@/OC

COMBINE
SET
STORE FROM AS.a,
END
. SEP.p €& AS.a,
SET

. POSITIVE SEQUENCE AS.a,
. DELETE AS.le ‘
. COMBINE

. R

AS

LIST a p
SEP

LIST a p'
SEP
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LINKED LIST
CONSTRUCT

. AS.a €&— SEP.p

2. AS.le €k

3. POSITIVE SEQUENCE AS.a.
4. ASO.le € SEP.!I

5. COMBINE

6. R
SEQUENCE

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

THEN FAULT (LIST)

2. AS.a, € SEP.p

3. DUPLICATE AS.a,
4. AS.le € k

5. COMBINE

6. FETCH TO AS.le

7. SEP.q € AS.a.

8. SEP.p € AS.le

9. DELETE AS.a,, le
10. R
RESET

I. SEP.q € ~I

2. AS.a. €< SEP.g

3, SEP.p € AS.a,

4. DELETE AS.a,

O @@ |acto+k| b+ k |
iC)()::u( lc p k
AS
ILIST [¢] | p I q
SET SEP
OJOlO]K: « e L
O@ le p k
IIUST a | p q
SET SEP
@
Il.IST a | Ip p
SET SEP
® ‘o
AS
ll_lST a | p I q
SET SEP
®@ O
| LIST a a I -1
SET SEP
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PUSHDOWN

YT

ENTER

l
2.

14.

15.

DUPLICATE AS. a,, Ic

AS.ae €<— SEP. a.

. AS.le €— k

POSITIVE SEQUENCE AS.a,
AS.a, €— SEP.q,
COMBINE

STORE FROM SEP, le

AS. le e—[vss] <PARAMETER "le">
POSITIVE SEQUENCE SEP.a,

. SEP.le €— AS . le
. UPDATE SEP. a,, |

e

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

DELETE AS.a., Ic
COMBINE
R

l—— | —f
Qe

> L

(@ actaetk

®
®©06

®®0O

®6

SET

le
ac Ic
RS
Qctae . k Qde
\ " 1]
ac lc Qet k le
dc ~ Ic 'Ue/ k
~
PUSH-
DOWN Qe le
SEP
PUSH- @ @.
DOWN | Get+k le |
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PUSHDOWN
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DUPLICATE AS.a, lc
AS.a.,le < SEP.q,, le
NEGATIVE SEQUENCE
DUPLICATE AS.a,
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NEGATIVE SEQUENCE
COMBINE

FETCH TO SEP le
UPDATE SEP. a.,le
COMBINE
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PUSHDOWN
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VARIABLE QUEUE

' — |
| | I 1L I || L] |
TA ¢ ¢ " | | .
ac I IC—- le —» |k|
O a,
ENTER
. AS.a, € SEP.q,
2. AS.le €k woom
a le
3. DUPLICATE AS.ac,lc @ -
IF (AS.a,> SEF.a,) AND @
(AS.a.+k +[VSS]+k >AS.1c) THEN O)
BEGIN
IF [VSS] 2 SEP.a, THEN 0]0]O,

FAULT (FULL) @0
AS

ELSE
BEGIN
4. COMBINE |
V.OUEUE| o a e
5. AS.le €~ [vss] i -
6 STORE FROM AS.| SET SEP@
. g .le
7_ . - n "
E:i :’ee 0 VOUEUE| “le ac le
END SET SEP
ELSE
BEGIN
IF AS.a.+k + [VSS] > SEP.a, THEN
FAULT (FULL) —
ELSE @oc-l»o,ikkl le
BEGIN - -
O lc @
8. DUPLICATE AS.a.,le ®<—— — ©
9. COMBINE @@ acta; k \°I+k/ |€\ @@
| G0 OIS OIN(C|
10. POSITIVE SEQUENCE AS.a, <
. ASO.le ¢ [vss] @O e e o: K JOOO®
Al
12, STORE FROM AS.le >
END ;
END V.QUEVE| o, 9o le
I3. POSITIVE SEQUENCE SEP.a, SET SEP
14. UPDATE SEP.aq, ®
15. REMOVE (VSS) <NOT A MICRO- OPERATOR > V.OUEUE|a+k+1e| 0o le
16. DELETE AS.a, Ic SET SEP
17 COMBINE
18. R
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REMOVE

AS.a,,le — SEP.a,,le
IF SEP.a; = AS.a, THEN
FAULT (EMPTY)

2. DUPLICATE AS.a,
3. POSITIVE SEQUENCE AS.a,
4. AS.le—k
5. POSITIVE SEQUENCE SEP.a.
IF SEP.a,# SEP.a; THEN
BEGIN
6. DUPLICATE AS.aga,lc
COMBINE
FETCH TO SEP.le
IF SEP.le> AS.lc - SEP.a, THEN
9. SEP.a,— o0 ;
END
ELSE
10. DELETE AS.a.,le;
I1. COMBINE
12. R
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caLL
CONSTRUCT
I. AS.a,, le €— SEP.11,d lCA._._ I . J d |
2. EVALUATE SET SEP
3. CALL <MICRO -~ OPERATOR>
a, R
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M
z

CONSTRUCT

I. IF PDCR STACK IS EMPTY THEN
RETURN TO PROGRAM
ELSE
POP A VALUE TO THE PDCR

2. R
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APPENDIX B

PRNGRAM OPERATOR ALGORITHMS

APPENDIX B CONTAINS THE ALGORITHMS USED RY THE INTERPRETER FOR
EXECUTION OF THE PROGRAM NPERATORS,

EACH OPERATOR ALGORITHM STARTS WITH AN ENVIRONMENT AT ENTRY TO SHOW
THE STATE OF THE . INTERRETER JUST PRIOR TO START OF OPERATOR
EXECUTION,

THEN THE PURPOSE OF EACH OPERATOR IS GUVENs FOLLOWED BY A
DESCRIPTION OF WHAT THE OPERATOR DOES,

THE INSTRUCTION FLOW GIVING DETAILED EXECUTION OF THE OPERATOR
FOLLOWS THE DESCRIPTION, THE INSTRUCTION FLOWS ARE WRITTEN IN
PSEUDO=ALGOL FOR CLARITY,

The proprietary information contained in this document is the property of the Burrcughs Corporation and should
not be released to cther 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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STRUCTURE OPERATORS

CONSTRUCT (NAME)

ENVIRONMENT AT ENTRY
NONE

PURPOSE
TO BUILD A REFERENCE,

DESCRIPTION

8-

CONSTRUCT FETCHES THE NAMED DESCRIPTNR AND BUILDS A REFERENCE BY
EXECUTING THE DESCRIPTION, THE EXECUTION SFQUENCE DEPENDS ON THE

STRUCTURE EXPRESSTION TYPES AND IS GIVEN IN APPENDIX A,

INSTRUCTION FLOW
Lis IF ACCESS ATTRIBRUTES SPECIFIED THEN
ACCESS COLLECTION STACK ¢ ACCESS ATTRIBUTESS

IF INTERPRETER ATTRIBUTES SPECIFIFD THEN

ACCESS COLLECTION STACK ¢ INTERPRETER ATTRIBUTES

IF ALLOCATE BIT # 1 THEN

SET ALLOCATE FAULT
END3

IF S=EXPRESSION TYPE = CALL THEN

The proprietary information ccntained in this cocument is the property of the Burrcughs Corporation and should
not be released to cther than those to whom it is directed, or published, without written authorization of the
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L2s PUSH DPCS
DPCR ¢ EVALUATE (NAME)
FETCH DESCRIPTOR
GO YO L1,
END}

IF S=EXPRESSION TYPE = SEGMENT NUMBER THEN
IF DEFAULY SEGMENT NUMBER SPECIFIED
GO TO NEXT S=EXPRESSION TYPE
ELSE AC,LC ¢ RSB (SEG #)
IF DEFAULT SEGMENT NUMBER NOT SPECIFIED THEN

SET S=EXPRESSION FAULT
END

IF S=EXPRESSION TYPE # ENDs» AND # CALL THEN
CONSTRUCT (S=EXP TYPE)}S
IF S=EXPRESSION TYPE = CALL THEN
GO 170 L23
IF S=EXPRESSION TYPE = FIN THEN
IF INTERPRETER ATTRIBUTE = DESCRIPTOR THEN
DPCR ¢ ACsLC
FETCH DFSCRIPTOR
GO TO L1

ELSE IF DPCS # FMPTY THEN

POP DPCS

FETCH DFSCRIPTOR

GO Y0 L1

ELSE

NSO ¢ ACCESS ATTRIBUTES
NSO ¢ INTERPRETER ATTRIBUTES
NSO ¢ SEGMENT NUMBER
NSO ¢ FIELLD EXPRESSION TYPE
NSO ¢ AC,LC
NSO ¢ FIN

END

The proprietary information centained in this document is the prope rty of the Burroughs Corporation and should
not be released to cther than those to whom it is directed, cr published, without written authorization of the
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ENTER (NAME)

ENVIRONMENT AT ENTRY

NONE

PURPOSE

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

DESCRIPTION
ENTER FETCHES THE NAMED DESCRIPTORs FINDS THE INNERMOST STRUCTUREs

ALLOCATES A FIELD IN THE TNNERMOST STRUCTURE», AND BUILDS A TERMINAL
REFERENCE TO THE NEWLY ALLOCATED FIELD IN THE TOP OF THE NAME STACK,

INSTRUCTION FLOW
Lis IF ACCESS ATTRIRUTES SPECIFIED THEN

ACCESS COLLFCTIDN STACK ¢ ACCESS ATTRIBUTESS
IF INTERPRETER ATTRIBUTES SPECIFIED THEN

ACCESS COLLECTION STACK ¢ INTERPRETER ATTRIBUTES
IF ALLOCATE BIT # 1 THEN

SET ALLOCATE FAULT
END3

IF S=EXPRESSION TYPE = CALL THEN

PUSH DPCS

DPCR ¢ EVALUATE (NAME)
FETCH DESCRIPTOR

GO TO L,

END}

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, Pennsylvania,



B-
CP 1720=5592

IF S=EXPRESSION TYPE SEGMENT NUMBER THEN
IF DEFAULT SEGMENT NUMBER SPECIFIED
GO TO NEXT S=EXPRESSION TYPE
ELSE AC»LC ¢ RSB (SEG ¥)
IF DEFAULT SEGMENT NUMBER NOT SPECIFIED THEN

SET S~EXPRESSION FAULT
END

L2s IF S=EXP TYPE I # CALL AND S=EXP TYPE I 4+ 1 # FIN THEN

CONSTRUCT (S=EXP TYPEL)
INCREMENT DPCR
GO T0 L23

IF S=EXP TYPE I = CALL AND S<EXP TYPE I + 1 # FIN THEN

PUSH DPCR
DPCR ¢ EVALUATE (LLsD)
FETCH DESCRIPTOR

GO TO L13

IF S=EXP TYPE I = [CALL OR VECTOR OR FIELD OR VARIABLE FIELD)
AND S<EXP TYPE I +1 = FIN
AND DPCS = EMPTY
AND INTERPRETER TYPE # DESCRIPTNR THEN

FAULTS
IF S=EXP TYPE = FIN AND DPCS # EMPTY THEN

PGP DPCS
FETCH DESCRIPTOR
GO TO L1

IF S=EXPRESSION TYPE = FIN AND INTERPRETER TYPE = DESCRIPTOR
THEN

DPCR ¢ AC»LC
FETCH DESCRIPTOR
GO Y0 L3

The proprietary information contained in this document is the prope rty of the Burroughs Corporation and should
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ENTER
NSO
NSO
NSO
NSO
NSO
NSO

s e e v

END

(S=EXP TYPE)

ACCESS ATTRIBUTES
INTERPRETFER ATTRIBUTUTES
SEGMENT NUMBER

FIELD = [S*EXPRESSION TYPE]
AC»I.C

FIN =[S=EXPRESSION TYPE]

‘Yhe proprietary information contaied in this document is the property of the Burroughs Corperation and shoula
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REMOVE (NAME)

ENVIRONMENT AT ENTRY

NONE

PURPOSE

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

DESCRIPTION

REMOVE FETCHES THF NAMED DESCRIPTOR, FINDS THE INNERMOST STRUCTURE»
DEALLOCATES A FIELD IN THE INNERMOST STRUCTURE AND BUILDS A

TERMINAL REFERENCE TO THE NEWLY REALLOCATED FIELD IN THE TOP OF THE
NAME STACK,

INSTRUCTION FLOW
Lis IF ACCESS ATTRIRUTES SPECIFIED THEN
ACCESS COLLFCTION STACK ¢ ACCESS ATTRIBUTESS
IF INTERPRETER ATTRIBUTES SPECIFIED THEN
ACCESS COLLECTION STACK ¢« INTERPRETFR ATTRIBUTES
IF ALLOCATE BIT # 1 THEN

SET ALLOCATE FAULT
END3

IF S=EXPRESSION TYPE = CALL THEN

PUSH DPCS

DPCR ¢ EVALUATE (LL»D)
FETCH DFSCRIPTOR

G0 T0 L1,

END$

IF S=EXPRESSION TYPE SEGMENT NUMBER THEN

IF DEFAULT SEGMENT NUMBER SPECIFIED

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
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L21

GO TO NEXT S=EXPRESSION TYPE
ELSE AC»LC ¢ RSB (SEG #)
IF DEFAULT SEGMENT NUMBER NOT SPECIFIED THEN

SET S=EXPRESSION FAULT
END

IF S=EXP TYPE I # CALL AND S=EXP TYPE I + 1 # FIN THEN

CONSTRUCT (S=EXP TYPL)
INCREMENT DPCR
GO 10 L2}

IF S=EXP TYPE I = CALL AND S<EXP TYPE I + 1 + FIN THEN

PUSH DPCR

DPCR ¢ EVALUATE (LL»D)
FETCH DESCRIPTOR

GO TO LI}

IF S=EXP TYPE I = [CALL OR VECTOR OR FIELD OR VARIABLE FIEL
AND S=EXP TYPE 1+1 = FIN AND DPCS = EMPTY
AND INTERPRETER ATTRIBUTE + DESCRIPTOR THEN

FAULTS
IF S=EXP TYPE I = FIN AND DPCS # EMPTY THEN

POP DPCS
FETCH DESCRIPTOR

GO TO L3

IF S=EXP TYPE = FIN AND INTERPRETER ATTRIBUTES = DESCRIPTOR
THEN

DPCR ¢ AC»LC
FETCH DESCRIPTOR
GO T0 LI

REMOVE (S=EXP TYPE)

ACCESS ATTRIBUTES
INTERPRETER ATTRIBUTES

SEGMENT NUMBER

FIELD =[S<EXPRESSION]
ACs»LC

FIN [S="EXPRESSION]

NSO
NSO
NSO
NSO
NSO
NSO

* LT *L*L

END
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REFERENCE OPERATORS

NAME

ENVIRONMENT AT ENTRY

ENTRY IN NSO

PURPOSE
NAME 1S UTILIZED TO PRODUCE A REFERENCE TN A FIELD OR PROGRAM.

DESCRIPTION

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

INSTRUCTION FLOW
IF INTERPRETER ATTRIBUTES = PROGRAM THEN
IF INTERPRETER ATTRIBUTES # FUNCTION THEN
FAULT
ELSE EXECUTE

PROCEDURE RFTURN}
END

The proprietary information contained in this document i the property of the Burroughs Corporation and should
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VALUE

ENVIRONMENT AT ENTRY

ENTRY IN NSO

PURPOSE
VALUE IS USED TO PLACF AN OPERAND IN THE VALUE STACK,

DESCRIPTION

THE VALUE OPERATOR EVALUATES THE INTERPRETER ATTRIBUTES. IF THE
INTERPRETER ATTRIBUTF IS DATA» THE DATA IS FETCHED AND ENTERED IN
THE VALUE STACK, IF THE INTERPRETER ATTRIBUTE IS PROGRAM, A
PROCEDURE CALL IS MADE,

INSTRUCTION FLOW

IF INTERPRETER ATTRIBUTES = PROGRAM THEN
IF INTERPRETER ATTRIBUTES # FUNCTION THEN
FAULT
ELSE EXECUTE

PROCEDURE RETURN}

IF INTERPRETER ATTRIRUTES = DATA OR LOCK THEN

VS ¢ [NSO)
NSO ¢ MU+
END

ELSE SET FAULT

ENDJ

The proprietary information contained in this document i3 the property of the Burroughs Corporation and should
not be released to other than those to whom it is dirceted, or published, without written authorization of the
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STORE

ENVIRONMENT AT ENTRY

ENTRY IN NSO
MU OR MU+ IN NS1

PURPOSE
STORE IS USED TO STORE A VALUE IN LEVEL="1,

DESCRIPTION

THE INTERPRETER ATTRIBUTES ARE EVALUATED, IF THE ATTRIBUTE IS
PROGRAM THEN A FUNCTION CALL IS MADE, A DATA DESCRIPTOR IS
RETURNED AS A RESULT NF THE FUNCTION CALL., THE FORMAT OF THE VALUE

IS TRANSFORMED TO THE FORMAT OF THE STORED FIELD. THE VALUE IS
THEN STORED IN THE FIFLD POINTED TO BY THE DATA DESCRIPTOR.

INSTRUCTION FLOW
IF INTERPRETER ATTRIBUTES = PROGRAM THEN
IF INTERPRETER ATTRIBUTE # FUNCTION THEN
FAULT
ELSE EXECUTE
PROCEDURE RETURN
IF INTERPRETER ATTRIBUTES = DATA NR LOCK THEN
IF NSO FORMAT SEL = NS1., FORMAT SEL THEN
AU TRANSFORM}

INSO) ¢ VSO
VS OFF

NSO OFF
NS1 OFF
END

ELSE FAULT

END3

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 puklished, without written authorization of the
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EXECUTE

ENVIRONMENT AT ENTRY

ENTRY IN NSO

PURPOSE
EXECUTE IS USED TD PROGRAMMATICALLY CALL PROCEDURES,

DESCRIPTION

THE EXECUTE OPERATOR EVALUATES THE INTERPRETER A PROCEDURE CALL IS
MADE , OTHERWISE THE REFERENCE IS LEFT ON THE TOP OF NS, A
PROCEDURE CALL ENTERS THE PROGRAM DESCRIPTOR IN THE PROGRAM CONTROL
STACK., 1F THE PROCENPURE HAS PARAMETFRS A SLICE IS CREATED AND 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 UPDATED,

INSTRUCTION FLOW,
IF INTERPRETER ATTRIBUTES = PROGRAM THEN

PUSH PCS
PCR ¢ NSO
NSO OFF

IF PCR,P=1 THEN

ENTER V

NSO OFF

ENTER N

DUPLICATE

CONSTRUCT DISPLAY (PCR,LL)
STORE

UPDATE DISPLAY}

END3
END

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

LOAD

ENVIRONMENT AT ENTRY
NSO FULL

PURPOSE
GENERAL

DESCRIPTION

LOAD FINDS A DESCRIPTOR 1IN NSS, THE INTERPRETER ATTRIBUTES ARE
EVALUATED 1IN ORDER TO DETERMINE SUBSEQUENT ACTION, IF THE
INTERPRETER ATTRIBUTFS ARE PROGRAM OR DATA, THE DESCRIPTOR REMAINS
IN NSSe IF THE INTERPRETER ATTRIRUTE IS DESCRIPTORs, A REFERENCE IS
BUILT BY EXECUTING THE DESCRIPTOR, THE CONTENTS OF THE FIELD
SPECIFIED BY THE REFERENCE REPLACE THE GIVEN DESCRIPTION,

INSTRUCTION FLOW

EVALUATE DESCRIPTOR IN NSO
IF INTERPRETER ATTRIRUTE IS DESCRIPTOR THEN

FETCH DESCRIPTOR

ELSE END

The proprietary informaticn contained in this docurnent is the property of the Burroughs Corporation and should
not be released to other than those to whom it is directad, or published, without written authorization of the
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DESCRIBE (NAME)

ENVIRONMENT AT ENTRY

NSO FULL

PURPOSE
TO GENERATE A DESCRIPTION OF A DESCRIPTION,

DESCRIPTION

) SET THE ACCESS ATTRIBUTES TO THE CLEARED STATE} THE
?5$é:gg§TE:ILkTTRIBUTFS wiLL BE SET Tn NESCRIPTOR, THE STRUCTURE
EXPRESSION GENERATED WILL BE A FIELD WITH THE AE AND LE OF THE NAME
PASSED TO THE DESCRIRE OPERATOR AS A PARAMETFR FOLLOWED BY AN END.
THE GENERATED DESCRIPTION IS LEFT IN NSS,

INSTRUCTION FLOW

NS, ACCESS ATTRIBUTFS ¢ CLEAR

NSO. INTERPRETER ATTRIBUTES ¢ DFSCRIPTOR
NSO, S=EXP e SEG NUMBER

EVALUATE (NAME)

NSi, S=EXP ¢ NSO (REF)

DELETE

NSO, S=EXP ¢ FIN

END

The proprietary information contained in this document is the prope rty of the Burroughs Corporation and should
not be released te cther than those to whom it is directed, or published, without written authorization of the
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ALLOCATE (NAME 1, NAME 2)

ENVIRONMENT AT ENTRY

NSO» NS1 FULL

PURPOSE
TO ALLOCATE SPACF TO AN UNALLOCATED STRUCTURE,

DESCRIPTION

ALLOCATE RECEIVES THE NAME OF AN ALLOCATED STRUCTURE AND THE NAME
OF AN UNALLOCATED STRUCTURE, THE NAMED DESCRIPTION OF THE
UNALLNDCATED STRUCTURF IS EVALUATED TO SEE IF THE FIRST STRUCTURE
EXPRESSION IS A CALL OR A SEGMFENT NUMBERs FIELDy IF NEITHER, AN
ILLEGAL OPERATION FAULT IS SET, IF IT IS A CALL» THE NAME OF THE
ALLOCATED STRUCTURE IS PASSED TOD THE CALLe IF IT IS A SEGMENT=
NUMBER FIELD, THE NAMED DESCRIPTOR OF THE ALLOCATED STRUCTURE IS
EXECUTED IN ENTER MNDE, THE RESULTING REFERENCE IS PASSED TO THE
FIELD EXPRESSION 0OF THE UNALLOCATED STRUCTURE,

INSTRUCTION FLOW
IF S=EXxP1 = SEGMFNY NUMBER THEN
IF S=EXP2 = FIELD THEN

ENTER (LL2,D2) YIELDS REFERENCE
FIELD CAEsLE) ¢ REFERENCE

ELSE FAULT
ELSE IF S=EXP1 = CALL THEN
CALLC(LL,D) ¢ (LL2,D2)
ELSE FAULT

END

The proprietary information ecntained in this document is the property of the Burrcughs Corporation and should
not be released to cther than those te whom it is directed, or published, without written authorization of the
Burroughs Defense, Space and Special Systems Group, Faoli, Pennsylvania,



B-
CP 1720=5592

BIND (NAME 1, NAME 2)

ENVIRONMENT AT ENTRY

NSO»NSt FULL

PURPOSE
TO MAP AN UNALI.OCATED STRUCTURE ONTO AN ALLLOCATED SPACE,

DESCRIPTION

THE BIND OPERATNOR IS GIVEN THE NAME OF AN ALLOCATED STRUCTURE AND
THE NAME OF AN UNALLOCATED STRUCTURE, THE NAMED DESCRIPTION OF THE
UNALLNDCATED STRUCTURF IS EVALUATED TN SEE 1F THE FIRST STRUCTURE
EXPRESSION IS A CALL NR A SEGMENT NUMBER, FIELDes IF IT IS NEITHER.»
AN ILLEGAL OPERATION FAULT IS SET, IF IT IS A CALLs THE NAME OF
THE ALLOCATED STRUCTURE IS PASSED TO THE CALL, IF IT IS A SEGMENT=
NUMBER=FIELD» THF NAMED DESCRIPTOR OF THE ALLOCATED STRUCTURE IS
EXECUTED IN CONSTRUCT MNDE, THE RESULTING REFERENCE IS PASSED TO
THE FIELD EXPRESSION NF THE UNALLOCATFD STRUCTURE., THE DESCRIPTION
OF THE NEWLY ALLOCATED STRUCTURE REMAINS IN NSS,

INSTRUCTION FLOW
IF S=EXP1 = SEGMENT NUMBER THEN
IF S»EXP 2 = FIFLD THEN

CONSTRUCT (LL2,D2) YIELDS REFERENCE
FIELD (AELLE) ¢ REFERENCE

ELSE FAULT
ELSE IF S=EXP2 = CALL THEN
CALL (LL»D) ¢ (LL2,D2)
ELSE FAULT
END

The provrictary infcrmation contained in this document is the properiy of the Burroughs Corporation and should
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SHORTEN (NAME)

ENVIRONMENT AT ENTRY

NSO FULL

PURPOSE
TO REDUCE THE SIZE OF A DESCRIPTOR,

DESCRIPTION

THE SHORTEN (OPERATOR FFTCHES THE NAMED DESCRIPTOR, SHORTEN

EXECUTES THE FIRST TERM OF THE STRUCTURE EXPRESSION THAT IS NOT
SEGMENT NUMBER O0OR FIELD» AND REPLACES THAT TERM WITH THE DERIVED
FIELD EXPRESSTON, CONSECUTIVE FIELD EXPRESSINNS ARE COMBINED., THE
OPERATOR YIELDS A NEW DESCRIPTOR TN NSS,

INSTRUCTION FLOW

NOTE

S = S=EXPRESSION
N1 = N PRIME
Ni1 = N DOUBLE PRIME

L1t IF SCN) = SEGMENT NUMBER THEN

N ¢ N + 1
GO TO L1

ELSE IF SCN) = FIELD THEN
IF S(N¢ 1) = FIFELD TYHEN

NSO, SCN) ¢ COMBINE (SCN)»S(N+ 1))
GO TO L2

The proprietary information contained in this document is the property of the Burroughs Corporation and should
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ELSE IF S (N + 1) = SEGMENT THEN FAULT

ELSE S (N1) ¢« CONSTRUCT (NAME N + 1)
NSO, S (N) ¢ COMBINE (S(N), S (N1))
GO TO L2

ELSE S (N1) ¢ CONSTRUCT (NAME N)
IF S (N ¢+ 1) = SEGMENT NUMBER THEN FAULT
ELSE IF S (N +1) = FIELD THEN

NSO, SCN) ¢ COMBINE (S (N1)» S (N + 1))
GO 7O L2

ELSE S (N11) ¢ CONSTRUCT NAME (N + 1)
NSO, S (N) ¢ COMBINE (S(N1)» S (N11))

L2t N ¢ N + 1|

IF S (N) = END THEN GO TO L3
ELSE S (N) ¢ S (N + 1)
- GO YO L2

L3s END

The proprietary information contained in this document is the property of the Burroughs Corporation and should
not be released to cther than those to whom it is directed, or published, without written authorization of the
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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 SFGMENT NUMBER AS A DISPLACEMENT INTO RL TO
FIND THE ABSOLUTE CONTAINER OF THE STRUCTURE, THIS ABSOLUTE
CONTAINER IS USFD YO CALCULATE THE ABSOLUTE ADDRESS OF THE
STRUCTURE., THIS OPERATNOR MAY BE EXPLICITLY CALLED ONLY IN

PRIVILEGED MOCDE,

INSTRUCTION FLOW

IF STORE AND WRTITE FAULT BIT ON OR
FETCH AND READ FAULT BIT ON THEN

EVALUATE (FAULT LL» D)
EXECUTE

SAVE L
Lit NS ¢ RS [SEG #)
IF INDIRECT THEN

NSO ¢ DESC

L ¢« L =1}
CONSTRUCT (DESC)
COMBINE

GO 70 L1

COMBINE
RESTORE L
END

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

DUPLICATE

ENVIRONMENT AT ENTRY

NSO IS FULL

PURPOSE
GENERAL

DESCRIPTION

THE DUPLICATE OPERATNR DUPLICATES THE TOP ENTRY OF THE NAME STACK.,
IF THE CONTENTS OF THE NSS CONTAIN A REFERENCE TO VSSs THE CONTENTS

OF VSS ARE ALSC DUPLICATED,

INSTRUCTION FLCOW
IF MU IS IN NSO THEN

POP VSS,

ELSE IF MU+ IS IN NSO THEN
ADJUST vSO TO VSi
VSO ¢ Vsi
ADJUST NSO TO NS1
NSO ¢ NSI

ELSE ADJUST NSO TO NSI
END

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

ENVIRONMENT AT ENTRY

NSO FULL

PURPOSE
GENERAL

DESCRIPTION

THE DELETE OPERATOR DELETES THE TOP ENTRY OF NSS. IF THE TOP ENTRY
OF NSS CONTAINS A REFERENCE TD VSS» THE CONTENTS OF VvSS ARE ALSO

DELETED,

INSTRUCTION FLOW
IF MU IS IN NSO THEN

REMOVE V35S
NSO OFF

ELSE IF Muw I35 IN NSO THEN

NSO OFF
VSO OFF

ELSE NSO OFF
END

The proprietary information ccntained in this document is the property of the Burroughs Corporation and should
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EXCHANGE

ENVIRONMENT AT ENTRY
NSO AND NS1 FULL

PURPOSE
GENERAL

DESCRIPTION

THE EXCHANGE OPFRATNR EXCHANGES THE TNp TWO ENTRIES OF THE NAME
STACK., IF BOTH ENTRIES OF THE NAME STACK CONTAIN REFERENCES TO THE
VALUE STACK» THE TNP TwWO ENTRIES OF THE VALUE STACK ARE ALSO
EXCHANGED.

INSTRUCTION FLOW
IF MU OR MU+ [N NSO AND NS1 THEN

ADJUST TOP TWD ENTRTIES TO VSO AND VS1
VSO J==> VSt
NSD <==> NS{

ELSE NSO <==> NS{
END
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$S TO NSS

ENVIRONMENT AT ENTRY

MU OR MU% IN NSO

PURPOSE
GENERAL

DESCRIPTION

THIS OPERATOR REMOVES THE TOP ENTRY OF THE VALUE STACK AND ENTERS
IT INTO THE TOP OF THFE NAME STACK,

INSTRUCTION FLOW

ADJUST TO VSO
AU TRANSFORM

NSO ¢ vsoO
VSO OFF
END

The proprietary info:rmation contained in this document is the property of the Burroughs Corporaticn and should
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NSS TO VSS

ENVIRONMENT AT ENTRY

VALUE IN NSO

PURPOSE
GENERAL

DESCRIPTION

THE TOP ENTRY OF THE NAME STACK IS ENTEREND 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=»"™

The proprietary infermation contained in this document is the property of the Burroughs Corporation and should
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PROGRAM CONTROL OPERATORS

LOOP (NAME)

ENVIRONMENT AT ENTRY
CONTROL VARIABLE IN VALUE STACK

PURPOSE
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 FLOW

LOOP DESCRIPYION « EVALUATION (NAME)
PUSH PCS

PCS ¢ PCR

PUSH PCS

PCR ¢ LOOP DESCRIPTINN

PCS ¢ PCR

END

The propriefary 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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LOOP TEST

ENVIRONMENT AT ENTRY

CONTROL VARIABLE IN USS

PURPOSE

TO DETERMINE IF THE END 0OF THE LOOP HAS REEN ATTAINED,

DESCRIPTION

LOOP TEST SHALL TESY THE VALUE OF THE VARIABLE IN THE VALUE STACK,
IF IT IS LESS THAN ZERN, PCS» VSSs AND NSS ARE DELETED CAUSING A
RETURN TO THE OPERATOR FOLLOWING THE LONP OPERATOR., IF THE VALUE
1S GREATER THAN OR FQUAL TO ZERO» PCS IS DUPLICATED AND EXECUTINN
RESUMED FROM THE START OF THE LOOP ROUTINE,

INSTRUCTION FLOW
IF [vS8S) < ZERO THEN

POP PCS
PCR ¢ PCS
POP PCS
NSO OFF
VSO OFF

ELSE PCRePCS
END

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
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BRANCH

ENVIRONMENT AT ENTRY

NSO FULL

PURPOSE
TO CAUSE A CHANGF IN PROGRAM CONTROL

DESCRIPTION

THE BRANCH OPERATOR EVALUATES THE INTERPRETER ATTRIBUTES OF THE
DESCRIPTOR IN NSS TO PETERMINE THE ACTINN TO BRE TAKEN,

INSTRUCTION FLOW
IF [NSS,CODE) = 01 THEN

BEGIN
CONSTRUCT (NAME)
PCR ¢ NSO

END
ELSE IF [NSS,CODF] = 10 THEN

BEGIN
IF MU THEN POP VSS
IF NOT MU* THEN CONSTRUCT ¢NAME) VALUE
AS AC»LCsLE ¢ PCR,AC,»LC,LE
AS,AE ¢ VSO
COMBINF
PCRyAC»LC ¢ ASO,ACsLC
END

ELSE FAULT

The proprietary info mation contained in this document is the property of the Burroughs Corporation and should
not be released to other than those to whom it is directea, or published, without written authorization of the
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BRANCH CONDITIONAL

ENVIRONMENT AT ENTRY

BOOLEAN IN VSO
REFERENCE IN NSO
BRANCH DESCRIPTION IN NS1

PURPOSE

TO CAUSE A CHANGE IN PROGRAM CONTROL WHEN A SPECIFIC CONDITION
EXISTS.,

DESCRIPTION

THE BOOLEAN AT THE TOP OF V IS TESTED, IF IT IS FALSE» A BRANCH IS
PERFORMED AFTER THE BONLEAN AND ITS REFERENCE HAVE BEEN DELETFED
FROM v AND N, T'F THE VALUE IS TRUEs, EXFCUTION PROCEEDS NORMALLY,

INSTRUCTION FLOW,

IF VSO # D THEN

BEGIN
NSO OFF
VSO NFF
END
ELSE NSO OFF
VSO OFF
BRANCH

The proprietary informaticn contained in this documeant is the property of the Burroughs Corporation and should
not be released to cther than those to whom it is dirccted, or published, without written authorization of the
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HALT

ENVIRONMENT AT ENTRY

NO SPECIFIC ENVIRONMENT

PURPOSE

TO PROVIDE A MEANS OF PROGRAMMATICALLY STOPPING A PROCESSOR,

DESCRIPTION

THE HALT OPERATOR SHALL BE CONTROLLED BY A SWITCH, IF THE SWITCH
IS IN THE "HALT" POSITIONs THE OPERATOR IS EXFCUTED, IF THE SWITCH
IS IN THE "CONDITIONAL HALT™ POSITIONs THE CONTENTS OF THE PCR ARE
COMPARED AGAINST THE CONTENTS OF THE CONDITIONAL HALT REGISTER, IF
EQUAL», THE OPERATOR IS EXECUTEDS DTHERs IT IS TREATED AS A NU/OP,
IF  THE SWITCH IS IN "NORMAL"™ POSITION THE OPFRATOR IS TREATED AS A
NO=QP.

INSTRUCTION FLOW

IF SWITCH = NORMAL» GO TO NEXT INSTRUCTINN
ELSE IF SWITCH = CONDITIONAL HALT THEN

IF CPCR]) = [CONDITIONAL HALT REGISTERI] THEN
STOP PROCESSOR
FLSE GO TO NEXT INSTRUCTION

ELSE STOP PROCESSOR
END

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 puklished, without written authorization of the
Burroughs Defense, Space and Special Systems Group, Paoli, Pennsylvania.



CP 1720=5592

NO=0P

NO SPECIFIC ENVIRONMENT

PURPOSE

DESCRIPTION

NO=0P CAUSES THE PCR
EXECUTED.,

INSTRUCTION FLOW
END

TO

Bw=

BE UPDATED AND THE NEXT OPERATOR TO BE

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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PRNCEDURE CONTROL NPERATORS

SLICE

ENVIRONMENT AT ENTRY
NONE

PURPOSE
TO PROGRAMMATICALLY CREATE A LEXIC LEVEL ENTRY,

DESCRIPTION

THE SLICE OPERATOR PERFORMS AN ENTER Vs DELETING THE REFFRENCE
OBTAINED, IT THEN PERFORMS AN ENTER N AND STORES THE REFERENCE IN
THE TOP OF THE NAME STACK AND ALSO IN THE NEXT LEXIC LEVEL IN THE
DISPLAY STACK POINTFD TO BY THE PROGRAM CONTROL REGISTER LEXIC

LEVEL FIELD,

INSTRUCTION FI.OW

ENTER V

DELETE

ENTER N

DUPLICATE

ENTER DISPLAY CPCR,LL)
STORE

END

The proprietary information ccentained in this document is the property of the Burroughs Corporation and should
not be released to cther than those to whom it is directed, or published, without written authorization of the
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UNSLICE

ENVIRONMENT AT ENTRY

NONE

PURPOSE
TO PROGRAMMATICALLY RFMOVF A LEXIC LEVEL ENTRY.

DESCRIPTIDN

THE UNSLICE OPERATOR PERFORMS A REMOVE Vs DELETING THE REFERENCE 1IN
THE NAME STACK. A REMOVE N IS THEN PERFORMED» AND THE REFERENCE TO
THE SLICE REMOVED IS NDELETED, A REMOVE DYSPLAY IS PERFORMED TO RID
THE DISPLAY STACK OF THE LEXIC LEVEL JUST REMOVED. THE REST OF THE

DISPLAY IS UPDATED.

INSTRUCTION F|.OW

REMOVE V

REMOVE N

DELETE

DELETE

REMOVE DISPLAY (PCR,LL)
UPDATE DISPLAY

END

The proprietary infermation contained in this document is the property of the Burroughs Corporation and should
not bhe released to other than those to whom it is directed, or published, without written authorization of the
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PROCEDURE RETURN

ENVIRONMENT AT ENTRY

NONE

PURPOSE
TO INVOKE A RETURN FROM A PROCEDURE OR A FUNCTION.

DESCRIPTION

PROCEDURE RETURN REMOVES THE LOCAL VARIABLE SLICES IN THE NAME
STACK AND VALUE STACK, IF  THE PROCFDURE HAD PARAMETERS THE
PARAMETRIC SLICES ARF REMOVED FRNM THE NAME STACK AND VALUE STACK,
THE DISPLAY IS ALSO UPDATFD, IF THE PROCFDURF IS A FUNCTION THEN A
POINTER TO THE RESULT RETURNED IS LEFT IN THE TOP OF THE NAME STACK.

INSTRUCTION FLOW
IF PCR,P = 1 THEN

REMOVE N
DELETE
REMOVE Vv
DELETE
REMOVE 0
DELETES

If PCR.F=1 THEN

DELETE
REMOVE D3

UPDATE DISPLAY
POP PCS
END

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 dirccted, or published, without written authorization of the
Burroughs Defense, Space and Special Systems Group, Paoli, Pennsylvania,



B= 34
CP 1720+~5592

COROUTINE OPERATORS

COROUTINE ACTIVATE (NAME)

ENVIRONMENT AT ENTRY

NONE

PURPOSE
TO ESTABLISH A SET OF COROUTINES,

DESCRIPTION
COROUTINE ACTIVATE ENTERS THE PRESENT DISPLAY DESCRIPTOR INTO THE

COROUTINE STACK, IT THEN DOES A COROUTINE CALL.

INSTRUCTION FI.OW

NS ¢ CCFQD

N$SS TO VSS
ENTER €D

STORE
CORDUTINE CALL
END

The proprietary information contained in this document is the property of the Burroughs Corporation and should
aot be released to cther than those to whom it is directed, or published, without written authorization of the
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COROUTINE CALL (NAME)

ENVIRONMENT AT ENTRY

NONE

PURPOSE
TO CALL A NEW CORDUTINE,

DESCRIPTION

THE ACTIVE COROUTINE CONTROL FIELD IS RETURNED TO THE LOCATION IN
THE NAME STACK AND THE NEW COROUTINF CONTROL FIELD 1S FETCHED AND

PLACED IN THE DESCRIPTOR RUFFER PNRTION,

INSTRUCTION FLOW

CONSTRUCT CD
LOAD

EVALUATE (LL»D)
DUPLICATE

Lit IF CCF + CCF+6

THEN
NS ¢ CCF

NSS TO VSS
EXCHANGE
STORE

CCF ¢ CCF + 1
+ SEQ NS

GO 1O L1

NS ¢ (LL»D)

DELETE

NSS TO VSS
ENTER CD
STORE

CONSTRUCT LL»D

The proprietary information centained in this document is the property of the Burroughs Corporation and should
not be released to cther than those to whorn it is directed, or published, without written authorization of the
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IF CCFc< CCF + 6 THEN

NAME

CCF € NS

+ S5EQ NS

CCF e CCF + 1
GO TO L?

END

The proprietary informaticn contained in this docurent is the property of the Burroughs Corporation and should
not released to other than those to whom it is directed, or published, wizhout written authorizetion of the
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COROUTINE END

ENVIRONMENT AT ENTRY

NONE

PURPOSE
TO RETURN TO A PARENT COROUTINE,

DESCRIPTION

COROUTINE END STURES THE CURRENT CCF FIELD3 AND THEN RESTORES THE
CCF FIELD POINTED TO BY THE PARENT CD STACK ENTRY IN THE DESCRIPTOR
BUFFERe THE TOP ENTRY OF THE CD STACK IS REMNVED.

INSTRUCTION FLOW

CONSTRUCT CD
LOAD

EVALUATE (LL»D)
DUPLICATE

L1t IF CCF « CCF + 6

NS ¢ CCF

NSS TO VS§S
EXCHANGF
STORE

CCF ¢ CCF + 1
+ SEQ NS

GO 10 L1

VELETE
REMOVE CD
NSO OFF
CONSTRUCT CD
LOAD
EVALUATE
OUPLICATE

L2t IF CCF < CCF + 6 THEN

The proprietacy 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 putlished, without written authorization of the
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NS ¢ CCF

NSS TOD VSS
EXCHANGE
STORE

CCF ¢ CCF + |
+ SEQ NS

GO 7O L?

DELETE
END

The proprietary information centained in this document is the preperty of the Burroughs Corporation and should
not be released to cther 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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PROCESS CALL OPERATNRS

PROCESS PARAMETER (NAME)

ENVIRONMENT AT ENTRY
PRIVILEGED MODE

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

DESCRIPTION
THE  NAME IS EVALUATED GIVING A TERMINAL REFERENCE, THE TERMINAL
REFERENCE IS ABSOLUTIZED USING FINAL COMBINE, IF THE STORAGE LEVFL

IS LEVEL=1» THE DIRECT BIT IS SET AND THE ABSOLUTIZED REFERENCE 1S
ENTERED INTO THE RESOURCE STACK,

INSTRUCTION FLOW
IF MOOE = PRIVILEGED THEN

CONSTRUCT (NAME)
FINAL COMBINE

IF STORE LEVEL = LEVEL=!
SET DIRECT RIT;

ENTER RSS
STORES

ELSE FAULTS
END

The proprietary information contained in this document is the prope rly of the Burrcughs Corporation and should
not be released to cther than those to whom it is dirccted, or published, without written authorization of the
Burroughs Defense, Space and Special Systems Group, Faoli, Poennsylvania,
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PROCESS PARAMETER INDIRECT (NAME)

ENVIRONMENT AT ENTRY

PRIVILEGED MODE

PURPOSE

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

DESCRIPTION
THE NAME IS EVALUATED GIVING A TERMINAL REFERENCE, THE TERMINAL
REFERENCE IS ABSOLUTIZED USING FINAL CJOMBINE, IF THE STORAGE LEVFL

IS LEVEL=1» THE DIRFCT RIT IS RESET AND THE ABSOLUTIZED REFERENCE
IS ENTERED INTD THE RFSOURCE STACK,

INSTRUCTION FLOW
IF MOD = PRIVILEGED THEN

CONSTRUCT (NAME)
FINAL COMBINE

IF STORAGE LEVEL = LEVEL=1 THEN
RESET DIRECT BIT3
ENTER RSS
STORES

ELSE FAULTS
END

The proprietary infermation contained in this document is the property of the Burroughs Corporation and should
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PROCESS CALL

ENVIRONMENT AT ENTRY

PRIVILEGED MODE

PURPOSE
TO CREATE A NEW RESOURCE STACK SLICE

DESCRIPTION

A NEW SLICE IS CRFATED IN THE RESOURCFE STACK, THE REFERENCE TO
THIS SLICE IS FENTERED INTO RL, THE LEVEL POINTER IN RL 1§
INCREASED BY ONE,

INSTRUCTION FLOW
IF MODE = PRIVILEGED THEN

ENTER R
ENTER Ri.
STORE}S

ELSE FAULT
END

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

ENVIRONMENT AT ENTRY

PRIVILEGED MODE

PURPOSE
TO REMOVE A RESOURCE STACK SLICE,

DESCRIPTION
THE TOP SLICE IN THE RESOURCE STACK IS REMQOVED AND THE REFERENCE TO

THAT SLICE IN RL 'S ALSO DELETED, THE LEVEL POINTER IN RL IS
DECREASED BY CNE,

INSTRUCTION FLOW
IF MODE = PRIVILEGED THEN
REMOVE R
DELETE
REMOVE RL
DELETES

ELSE FAULT

The proprietary informint
not be released 10 othe
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MISCELLANEOUS OPERATNORS

LITERAL

ENVIRONMENT AT ENTRY
NO SPECIFIC ENVIRONMENT

PURPOSE
GENERAL,

DESCRIPTION

THE LITERAL OPERATOR ENTERS A VALUE FOLLOWING THE DPERATOR IN THF
PROGRAM STRING TO THE TOP OF V AND ENTERS A REFERENCE TO IT IN NSS.
VALUE LENGTHS MAY BE 4, 8, 16» OR 32 RITS,

INSTRUCTION FLOW

PUSH VSS
PUSH NSS
VSO ¢ mLIT"
NSO ¢ "MU=x"
END

The proprietary information contained in this document is.the property of the Burroughs Corporation and should
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SET INTERRUPT

ENVIRONMENT AT ENTRY

CHANNEL NUMBER IN VSO

PURPOSE
SET INTERRUPT ALLOWS FOR INTERMODULE COMMUNICATION,

DESCRIPTION

SET INTERRUPT CAUSES AN INTERRUPT T0 BE SET IN THE DEVICE INDICATED
BY THE PARAMETER IN VSS (THE CHANNEL NUMBER OF THE UNIT),

INSTRUCTION FLOW

INTERRUPT DRIVER (N) ¢ INTERRUPT (N = [VSSD)
DELETE
END

The proprietary information contained in this document is the property of the Burroughs Corporation and should
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PROCESS FAULT CHECK

ENVIRONMENT AT ENTRY

NO SPECIFIC ENVIRONMENT

PURPOSE

TO DETECT PROCESS FAULTS AND EXECUTE CORRESPONDING ACTION,

DESCRIPTION

THIS OPERATOR SCANS THF PROCESS FAULT REGISTER. IF AN UNMASKED>»
INTERNAL FAULT IS DETECTED» AN ENTRY INTO THE PROCESSOR FAULT
HANDLING SUBROUTINE IS MADE, IF AN UNMASKED EXTERNAL FAULT IS
DETECTED» AN IMP CALL IS EXECUTED., WHEN A FAULT IS DETECTED, THE
PROCESS FAULT NUMBER IS ENTERED 1INTO VSS AND ITS REFERENCE IS
ENTERED 1INTO NSS, THE ABSENCE DF A PROCESS FAULT OR A MASKED
PROCESS FAULT CAUSES THE NEXT OPERATOR TO BE EXECUTED,

INSTRUCTION FLOW
FOR N = 0 STEP 1 UNTIL 64 DO
IF PFCN) = 1 AND EMCN) = 1 THEN

PUSH NSS

PUSH VSS

ENTER VSS

AU ¢ [PFR)

VSO ¢ PRNCESS FAULT NUMBER
NSO+TAT ¢ DATA

NSO,IAD « MU

RESET PF(N)

IMP CALL

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



B= 46
CP 1720=5592

ELSE IF PF(N) = 1 AND PM(N) = 1 THEN

PUSH NSS
PUSH VSS
ENTER VSS
AU ¢ [PFR]

VSO ¢ PRNCESS FAULT NUMBER

NSO,IAT ¢ DATA

NSO,IAD ¢ MU

RESET PF(N)

EXECUTE PROCESS FAULT HANDLING ROUTI

ELSE END

The proprietary information centained in this document is the property of the Burroughs Corporation and should
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SYSTEM FLAG CHECK

ENVIRONMENT AT ENTRY
NO SPECIFIC ENVIRUNMENT

PURPOSE

TO DETERMINE IF ANY SYSTEM FLAG BITS ARE SET IN THE SYSTEM FLAG
REGISTER,

DESCRIPTION

THIS OPERATOR INITIATES A SCAN OF THE SYSTEM FLAG REGISTER, IF A
FLAG BIT HAS BFEN SET» THF FLAG NUMRFR IS ENTERED INTO VSS» ITS
REFERENCE IS ENTFRED INTD NSS» AND AN IMP CALL IS EXECUTED, IF NO
FLAG BIT WAS SET» THE NEXT OPERATOR IS EXFCUTED,

INSTRUCTION FLOW
FOR N = 0 STEP 1 UNTIL 16 DO

IF SF(N) = 1 THEN

REGIN
PUSH VSS
PUSH NSS
ENTER VSS
AU ¢ [SFR]
VSO ¢ SYSTEM FLAG NUMBER
NSO, IAT ¢« DATA
NSO.IAD ¢ MU
RESET SF(N)
IMP CALL

END3

END,

The proprietary information contained in this docurment is the property of the Burrcughs Corporation and should
uot be released to cther than those to whom it is directed, or published, without written authorization of the
Burroughs Defense, Space and Special Systems Group, Pwzoli, Pennsylvania,



B~ 48
CP 1720=5592

GET V SPACE (NAME)

ENVIRONMENT AT ENTRY
MU OR MU+ IN NSO

PURPOSE
TO ALLOCATE SPACE IN V AND CREATE A REFERFNCE IN N,

DESCRIPTION

THE OPERATOR USFS THE DESCRIPTION OF AN UNALLOCATED FIELD AND
PERFORMS AN ENTER IN V OF THAT LENGTH. THE REFERENCE IS ENTERED 1IN
Ne IF THE DESCRIPTION IS NOT DATA, A FAULT IS SET,

INSTRUCTION FLOW

EVALUATE [NSO]

IF DESCRIPTION IS NOT DATA, SET A FAULT
ELSE ENTER (NAME)

NSO ¢ "MU=xr"

END

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

ENVIRONMENT AT ENTRY

NO SPECIFIC ENVIRONMENT

PURPOSE

IMP CALL IS A MEANS BY WHICH A PROCESS EXECUTES PROCESSOR CONTROL
FUNCTIONS, THERE ARE TWO TYPES OF ENTRY INTO IMP$ PROGRAMMATICALLY
BY IMP CALL AND AUTOMATICALLY BY FAULT, PROGRAMMATIC ENTRY WAITS
FOR AU COMPLETE,

DESCRIPTION

IMP CALL CAUSES THE FOLLOWING ACTIONS TN O0OCCUR, FAULT AND
INTERRUPT SENSING IS [INHIBITED, A LEVEL POINTER DEFINING THE
PROCESS JUST EXITED IS PLACED IN IMPS RFSOURCE STACKs. THE NUMBER
OF THE FAULT OR INTERRUPT BIT THAT CAUSED THE IMP CALL IS PLACED IN
VSS, THE PRIVILEGED MODE FLIP=FLNAP RIT IS SET., THE PROCESS
ENVIRONMENT AT THE BRASE OF THE RESOURCE STACK IS ACTIVATED IN THE
PROCESSOR,

INSTRUCTION FLOW

MODE ¢ PRIVILEGED

INHIBIT FAULT AND INTERRUPT SENSING

UPDATE FIRST FIVE ENTRIES OF RESOURCE STACK SLICE
PURGE NAME STACK

PURGE PROGRAM CONTROL STACK

PURGE RESQURCE STACK SLICE

RESOURCE STACK SLICE ¢ BASE RESOURCE STACK SLICE
RESOURCE STACK SLICE ¢ LEVEL POINTER

PROGRAM CONTROL REGISTER ¢ IMP ENTRY POINT

END

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

ENVIRONMENT AT ENTRY

PRIVILEGED MODE

PURPOSE

THE RESODURCE STACK SLICE. THE PRIVILEGED IMP RETURN ESTABLISHES A
PROCESS FENVIRONMENT BY LOADING MODE FLIP=FLOP IS RESET, THIS
OPERATOR IS PRIVILEGEN,

DESCRIPTION

IMP  RETURN CAUSES THF FOLLOWING ACTIONS TO OCCUR., A LEVEL POINTER
IS USED TO ACTIVATE THE PROCESS ENVIRONMENT IN THE APPROPRIATF
RESOURCE STACk SLICE, FAULTY AND INTERRUPT SENSING ARE REINSTATED.,

INSTRUCTION FLOW

MODE ¢ NORMAL

REINSTATE FAULY AND INTERRUPT SENSING

UPDATE FIRST FIVE ENTRIES OF RESDURCE STACK SLICE
PURGE NAME STACK

PURGE PROGRAM CONTROL STACK

PURGE RESOURCE STACK SLICE

RESOURCE STACK SLICE ¢ PROCESS RESOURCE STACK SLICE
PROGRAM CONTROL REGISTER ¢ PROCESS ENTRY POINT

END

The proprietary information ccntained in this document is the property of the Burrcughs Corporation and should
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LOAD ARITHMETIC VARIANT REGISTER (AVR)

ENVIRONMENT AT ENTRY
VS0 CONTAINS CONTROLS FOR AU OPERATORS

PURPOSE
TO ENABLE EXECUTION OF AU OPERATORS,

DESCRIPTION

THE TOP OF VSS CONTAINS THE CONTROLS FQR THE Ay OPERATORS TO BRE
EXECUTED, THE AU TRANSFERS THE CONTENTS OF THE TOP OF VSS TO THE

ARITHMETIC VARIANT REGISTER (AVR),

INSTRUCTION FLOW

AVR ¢ [VS0]
DELETE
END

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



B= 52
CP 1720=5592

SET ATTRIBUTES

ENVIRONMENT AT ENTRY

MU OR MU* IN NSO

PURPOSE
GENERAL,

DESCRIPTION

THE ACCESS ATTRIBUTES IN THE DESCRIPTION IN NSS ARE REPLACED BY THE
VALUE FROM VSS,

INSTRUCTION FLOW

ADJUST TO VSO

AU TRANSFQORM
NSO,ACCESS=FLD ¢ [VSO]

The proprietary information contained in this document is the property of the Burroughs Corporation and should
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ABSOLUTE REFERENCE
AC

ACCESS ATTRIBUTF

ADJUST

AE

ALLOCATE

AS
ATTRIBUTE

AU TRANSFORM

BIND

BRANCH DESCRIPTOR

CCF
cD

c-

APPENDIX C

GLOSSARY

LEVEL=1 MEMODRY ADDRESS,
CONTAINER ADDRESS,

FAULT INDICATOR ORs LEXIC LEVEL>»
DISPLACEMENT COUPLE,

PERFORM NECESSARY POP AND PUSHES T0
CREATE DESIRED FNVIRONMENT,

ELEMENT ADDRESS,

BIND A STRUCTURE TO A MORE GLOBAL
STRUCTURE,

ATTRIBUTE STACK,

ACCESS ATTRIBUTE ORs INTERPRETER
ATTRIBUTE,

REPRESENTATION OF INPUT IS CHANGED TO FIT
THE FORMAT AND LENGTH SPECIFIED BY THF
OUTPUT DESCRIPTION GIVEN IN THE NAME
STACK,

MAP AN UNALLDCATED STRUCTURE ONTO AN
ALLOCATED SPACE,

REFERENCE TO NON=RETYURNABLE PROGRAM TO
EXECUTE,

COROUTINE CONTROL FIELD,
COROUTINE DISPLAY,

The proprietary information centained in this document is the prope rty of the Burroughs Corporation and should
not be released to cther than those to whom it is directed, or published, without written authorization of the
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CHANNEL NUMBER

CHILD
CONTROL VARIABLE

COROUTINES

0
DEALLOCATE

DISPLAY

DPCR
DPCS
EVALUATE
F

FAULT

FETCH

INDIRECT

INTERRUPT

INTERRUPT DRIVER

Cn

NUMERICAL DESIGNATION OF COMMUNICATION
LINK,

LESS=GLOBAL PROCESS.,

ORIGINALLY SPECIFIED NUMBER DETERMINING
NUMBER (OF TIMES LOOP IS TO BE PERFORMED.,

ROUTINES WHICH EXIST CONCURRENTLY AND ARE
EXECUTED SYNCHRAONOUSLY,

DISPLACEMENT,

REMOVE A STRUCTURE FROM A MORE=GLOBAL
STRUCTURE, THE SPACE IS RETURNED 71O
UNASSIGNED SPACF,

STACK=VECTOR WHOSE ELEMENTS DESCRIBE
SEGMENTS OF THE NAMF STACK

DESCRIPTOR PROGRAM CONTROL REGISTER.
DESCRIPTOR PROGRAM CONTROL STACK.

DEVELOP TERMINAL REFERENCE FROM A NAME,
FUNCTION,

PROCESS DEPENDENT INTERRUPT DETECTED RY
THE PROCESSOR AS PART OF EXECUTION,

TRANSFER FROM MEMORY TO PROCESSOR,

METHOD OF ACCESSING NORMALLY INACCESSIBLE
ELEMENTS BY SECONDARY ADDRESSING.,

METHOD FOR THE MODULES OF THE SYSTEM TO
COMMUNICATE WITH EACH OTHER,

DEVICE WHICH CAUSES INTERRUPT BIT TO RE
SET,

LEVEL = TOPMOSY LEVEL OR CURRENT PROCESS
ACTIVATED,
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LC
LF
LL
MU
MUw

NORMAL MQODE

NSS

P
PARENT
PCR
PCS

POP

POSITIVE SEQUENCE

PRIVILEGED MODE

PUSH

R
REFERENCE
RESTORE
RL

RSB

C=

CONTAINER LENGTH,

ELEMENT LENGTH,

LEXIC LEVEL,

LEVEL=1 MEMORY,

BUFFERED STACK,

INTERRUPTABLE STATE OF PROCESSOR, WHILE
PERFORMING NON=CONTROL OPERATIN NON=
CONTROL OPERATINNS,

NAME STACK SLICF SEGMENT,

PROCEDURE,

MORE=GLOBAL PROCESS.,

PROGRAM CONTROL REGISTER,

PROGRAM CONTROL STACK,

MOVE ONE ENTRY FROM LEVEL=1 TO BUFFER OR»
MOVE ONF ENTRY FROM STACK TO REGISTER,

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

NON=INTERRUPTABLE STATE OF PROCESSOR
WHILE PERFORMING 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 TD RESOURCE STACK.,

RESOURCE STACK RUFFER,

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, Pennsylvania.



CQ
CP 1720=5592

RSS RESOURCE STACK SLICE SEGMENT,

SUBROUTINE CALL CALL T0O RETURNABLE PROGRAM WITHOUT
PARAMETERS WHICH DOFS NOT RETURN A RESULT,

TERMINAL REFERENCE LEAST POSSIBLE RELATIVE ADDRESS,

UPDATE MODTIFY ORIGINAL TN AGREE WITH NEW

ENVIRONMENT ORs MONIFY COPIES IN LEVEL={
TO AGREE WITH ENTRIES IN BUFFERED STACK»

v VALUE STACK,
VSS VALUE STACK SLICE SFGMENT,
€1 CONTENTS OF,
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