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| SECTION 1
CENTRAL PROCESSOR MODULE

PRIMARY MODE OPERATORS

0 1 2 3 4 5 6 7
8 ADD sSuBT MULT DIVD 1DV RDIV NTIA NTGR
9 LAND LOR LNOT LEQV SAME VARI 8SET DBST
A BRFL BRTR BRUN EXIT iCUD NXLN INDX RETN
B ZERO ONE LT8 LT16 PUSH DLET EXCH DUPL
Y SCLF DSLF SCRT DSRT SCRS DSRS SCRF DSRF
D TEED PACD EXSD TWSD TWOD SISO SXSN ROFF
E TLSD TGED TGTD TLED TEQD TNED TUND INXA
F CLSD CGED CGTD CLED CEQD CNED STAD STAN
8 9 A B C D E F
8 LESS GREQ GRTR LSEQ EQUL NEQL CHSN MULX
9 FLTR DFTR ISOL DISO INSR DINS BRST DBRS
A DBFL DBTR DBUN ENTR EVAL NXLV MKST STFF
B STOD STON OVRD OVRN LODT LOAD LT48 MPCW
c SCRR DSRR ICVD ICVU SNGT SNGL XTND IMKS
D TEEU PACU EXSU TWSU TWOU EXPU RTFF MKSN
E TLSU TGEU TGTU TLEU TEQU TNEU TUNU NXVA
F CLsu CGEU CGTU CLEU CEQU CNEU NOOP NVLD
1192432 1-1



VARIANT MODE OPERATORS

0 1 2 3 4 5 6 7
4 Z21C RLINI JOIN SPLT IDLE SINT EEXI] DEXI
7 | upLD UPRD | PKUD | PKLD PKRD | ICRD ICLD BCD
8 | ASRT RSNR | RNGT | DRNT | PauUS OCRX | NTID NTGD
9 SEND REMC | WEMC | REMT | WEMT
A WATI RTOD
B | LOK UNLK STAG RTAG RSUP RSDN
D | usno | upup | TWFD | TWTD SWFD | SWTD _ TRNS
F | sLeo SGED | SGTD SLED SEQD | SNED | DLAY

8 9 A 8 c D E F

4 WTOD WHO!
7 | uPLU UPRU DBCD
g8 | AMIN AMAX | LOG2 LNMC | Lvic NORM
g | RIPS WIPS RASD WASD csce
A BMS HASH EAAE MVST
g | RPRR SPFR RDLK CBON | LODT LLLU SRCH | STOP
o | usnu | upuu | TWFu | TwTU swru | swru | sHow | HALT
£ | sLsu SGEU | sGTU SLEU SEQU | SNEU | NOOP | NwLD

E7453

NEW OPERATORS FOR ASD OPERATING SYSTEM
RASD V(94)
WASD V(8B)
EAAE V(AD)
BMS V(A9)
HASH V(AB}

DEIMPLEMENTED OPERATORS FOR ASD OPERATING SYSTEM
REMT V(34)
WEMT V(95)

ASD OPERATING SYSTEM ONLY
LOK V(BO)
UNLK V(B2)




EDIT MODE OPERATORS

0 1 2 3 4 5 6 7
D MINS MFLT SFSC SRSC RSTF ENDF MVNU | MCHR
8 9 A B c D E F
D INOP INSG SFDC SRDC INSU INSC ENDE .| HALT
NOOP | NVLD
1192432 1-3



FOR ASN AND ASD OPERATING SYSTEM
SINGLE PRECISION OPERAND

E3318

1-4

NOTE: OCTAL POINT IS AT THE RIGHT OF BIT O

{ | | T 1 | 1 |
47 43 39 35+ 3|+ 27+ 23+ |9+ I5+ Il+ T+ l
o |[ms
E
46 4 38 34 ] 4 ]
| 50 Es x 2_ + 4 30+ 26+ 22+ 8+ I+ 0+ 6+ _g_
Y P MANTISSA
4 4 7 ] 7 i
| 49 L] '.4. 3 + 53+ 29+ 25+ 2+ [} + |3+ 9+ 5+ A
0
48 44] 40| 36] 32| 28] 24; 20] 6] 12| 8 4f O
TAG 503 000
MS 46.1 MANTISSA SIGN (0  POSHTIVE. 1 NEGATIVE)
&
ES 451 EXPONENT SIGN {0 POSITIVE. 1 NEGATIVE:
EXF 446 . POWER OF EIGHT TO WHICH THE MANTISSA IS SCALED
MANTISSA 3839 MAGNITUDE OF THE NUMBER BEFORE SCALING



DOUBLE PRECISION OPERAND

1st WORD
T ' T T T T T T T
47 43 39 35+ 3I+ 27+ 23+ I9+ I5+ H+ ?+ 3‘

0 MS .
| 30 46 E 420 38+ 34+ 30+ 26+ 22+ I8+ I4+ IO+ G+ _2_'
1 |ES ’Ff MANTISSA
| 49 43 4'-# 57+ 33+ 29+ 25+ 2t+ l7+ I3+ 9+ 5+ _In
0 .

48 44| 40l 36| 32| 28] 24 20| 6} 12| 8] 4| 0

2nd WORD
1 1 1 i 1 1 ) 1 1 ]
47+ 43 39 35+ 3|+ 27+ 23+ |9+ |5+ |I+ 7+ i

o Hi-
| SO‘P 46+ 42*. 38+ 3‘+ 30+ 26+ 22+ I8+ |4+ l0+ 6+ £
1 ORDER: MANTISSA
- 49% 45+ 4!_}_ 37+ 33+ 29+ 25+ 2l+ |7+ l3+ 9+ 5+ _l
0 EXP |

e8| 44 40| 36] 32; =28y 24, 20 6] 2] 8 4] 0O

18tWORD

TAG 50:3 010

MS 46:1 MANTISSA SIGN (0 POSITIVE. 1 NEGATIVE)
ES 45:1 EXPONENT SIGN (0 POSITIVE. 1 NEGATIVE}
EXP 44:6 LOW-ORDER SIX BiTS OF THE EXPONENT
MANTISSA 38:39 INTEGRAL PORTION OF THE MANTISSA

2nd WORD:

TAG 50:3 010

HI-ORDER EXP  47:

-~
©

HIGH-ORDER NINE BITS OF THE EXPONENT

MANTISSA 38:39 FRACTIONAL PORTICN OF THE MANTISSA

E5847

1192432 1=5



TAG 4 WORD

T T T T T T T T T T T
a7, 43 39, 3. M 2r, 23, 8. 5, o, 7. 3
1
- so] 46 42 38 34, 30 26 22 18 M4 _ 10 6 2
(MAY BE INTERPRETED AS A BIT VECTOR)
| e9] a5, w37 33 29 285, 2 7. 13, 8. s 1
o)
48| 44 40| 36 32| 28] 24; 20} 6] 12| 8] 4| O
€3320
T T T T T T T T T T T
1 47, 43, 39, 3. M 2T, 23, 18, 1S, N, 7. 3
- so| 46 42, 38 34 30 26 22 18 4 10 6 2
(MAY BE INTERPRETED AS A BIT VECTOR)
| 49| o5, w37 33 20 25, 2 7. 13, 9, 5. 1
0
e8| 44] 40f 36] 32] 28y 24; 20 6] 2] 8] 4] ©

E3321
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FOR ASN OPERATION SYSTEM
UNINDEXED (ORIGINAL OR COPY) DD

PR |RO
47 43 39 35 31 27 23 19 1] n 7 3
1 C |ELE
30 46 s 42 38 34 30 26 22 1] 14 10 [ 2
o | I LENGTH ADDRESS
49 45 g 41 37 33 29 25 21 T 13 9 L] ]
1 PG
48 44 40 36 32 28 24 20 16 12 8 4 [¢]
FIELD BITS DESCRIPTION
TAG 50:3 TAG FIELD. VALUE EQUALS 5.
PR 471 PRESENT BIT (0 = ABSENT, 1 = PRESENT).
C 46:1 COPY BIT (0 :- ORIGINAL, 1 = COPY)
{ 45:1 INDEXED BIT (0 = UNINDEXED)
PG 44:1 PAGED BIT {0 = NONPAGED, 1 = PAGED)
RO 43:1 READ ONLY BIT (0 = READ-WRITE., 1 = READ ONLY)
ELEMENT 423 TYPE OF ARRAY ELEMENT {0 = SINGLE PRECISION, 1 = DOUBLE
SIZE PRECISION, 2 = HEX. 4 - EBCDIC, (3,5,6.7) ARE INVALID).
LENGTH 39:20 NUMBER OF ELEMENTS IN THE ARRAY.
ADDRESS 1920 ADDRESS INTERPRETATIONS ARE:
1. PRESENT, THE NOMINAL ADDRESS OF THE BASE WORD OF THE
DATA SEGMENT.
2. ABSENT AND COPY, THE NOMINAL ADDRESS OF THE
ASSOCIATED ORIGINAL DESCRIPTOR.
3. ABSENT AND ORIGINAL,.ENCODED BY SOFTWARE.
E5323
1192432 1-7



CODE SEGMENT DESCRIPTOR

E3324

1-8

SEG LENGTH  32:13.

ADDRESS 19:20

PR
47 43 39 38 3) 27 23 19 L] 1 7
o |C SEG ADDRESS
50 46 42 38 34 30 26 22 18 14 10 [
1 LENGTH
49 43 41 37 33 29 25 2! 17 13 9 5
3
48 44 40 36 32 28 24 20 16 12 8 4
FIELD BITS DESCRIPTION
TAG 50:3 TAG FIELD. VALUE EQwALS 3.
PR 47:1 PRESENT BIT{0 ABSENT. 1 PRESENT)
C 46:1 COPY BIT(0O ORIGINAL. 1 COPY}
% 4513 RESERVED FOR SOFTWARE

NUMBER OFf CODE WORDS IN THE SEGMENT.

ADDRESS INTERPRETATIONS ARE:

1. PRESENT, THE NOMINAL ADDRESS OF THE BASE WORD OF THE
DATA SEGMENT.

2. ABSENT AND COPY, THE NOMINAL ADDRESS OF THE
ASSOCIATED ORIGINAL DESCRIPTOR.

3. ABSENT AND ORIGINAL, ENCODED BY SOFTWARE.




STUFFED INDIRECT REFERENCE WORD

47 43 39| 38 3t 27 23 19 18 1] 7 3
0 ST OFFSET
50 46 42 38 34 30 26 22 i8 4 10 [ 3 2
S STACK NO | DISPLACEMENT
49 45 4] 37 33 29 23 2t 17 13 ‘9 ] !
1
48 44 40 36 32 28 24 20 16 12 8 4 &) |
FIELD BITS DESCRIPTION
TAG 50:3 TAG FIELD. VALUE EQUALS 1.
STACK NO 47:112 IDENTIFICATION OF THE STACK CONTAINING THE REFERENCED
’ LOCATION.
DISPLACEMENT 3516  DISPLACEMENT FROM THE BASE OF THE STACK TO THE BASE OF
L A THE ACTIVATION RECORD.
191 NOT USED
ST 18:1 STUFFED TYPE BIT, CONSTANT VALUE 1
17:4 NOT USED
15:1 RESERVED FOR SOFTWARE USE
OFFSET 12:13 OFFSET FROM THE BASE OF THE ACTIVATION RECORD TO THE
REFERENCED LOCATION.
E3326
1192432 1-9



INDEXED DATA DESCRIPTOR

INDEXED WORD DD (INDEXED WORD DATA DESCRIPTOR)

PR |RO
47| 43 39 35 3l 27 23 19 8 I 7
1 C ELE
80 46 S 42 38 34 30 26 22 18 14 10 6
0 i I INDEX ADDRESS
49 45 é 4] 37 33 29 25 21 17 3 9 -]
1 PG
48 44 40 36 32 28 24 20 3 12 8 4

POINTER (INDEXED CHARACTER DATA DESCRIPTOR)

E3327

1=10

ADDRESS 19:20

PR |RO |
47 43 : 39 35 3| 27 23 19 1S H 7
1 |C |ELE} o WORD
80 46 42 38 34 30 26 22 18 4 10 1)
P | | [
| N INDEX ADDRESS
49 45 é 41§D 37 a3 29 25 2! 7 13 9 5
1 |rPG ;5(
48 44 40 36 32 28 24 20 16 12 8 4
FIELD BITS DESCRIPTION
TAG 50:3 TAG FIELD. VALUE EQUALS 5.
PR a7:1 PRESENT BIT(0 ABSENT.1 - PRESENT)
G 48 1 COPY BIT (1:iINDEXEDJCOPY)
| 451 INDEXED BIT (1:INDEXED)
a4 1 MUST BE ZERO
RO 431 READ ONLY BIT (0 - READ. WRITE, 1 - READ ONLY)
ELEMENT 423 TYPE OF ARRAY ELEMENT (0 - SINGLE PRECISION, 1 - DOUBLE
SIZE PRECISION, 2 HEX.4 EBCDIC. AND (3.5.6.7) ARE INVALID
VALUES).
INDE » @0 USED IF ELEMENT SIZE 1S SINGLE OR DOUBLE PRECISION: THE
WORD INDEX FROM THE BASE OF THE ARRAY TO THE
REFERENCED WORD.
CHAR 39:4 USED IF ELEMENT SIZE 1S EBCDIC OR HEX: THE INDEX WITHIN
INDEX THE WORD OF THE REFERENCED CHARACTER.
WORD 35:16 USED IF ELEMENT SIZE IS EBCDIC OR HEX: THE iINDEX FROM THE
INDEX BASE OF THE ARRAY TO THE WORD CONTAINING THE

REFERENCED CHARACTER.

ADDRESS INTERPRETATIONS ARE:

t. PRESENT, THE NOMINAL MEMORY ADDRESS OF THE BASE WORD
OF THE ACTUAL SEGMENT.

2. ABSENT, THE NOMINAL MEMORY ADDRESS OF THE

ASSOCIATED ORIGINAL DATA DESCRIPTOR.




MARK STACK CONTROL WORD

LL
a7| 43| 391 35 31| 27| 23 19 15 Tl 3
0 STACK DISPLACEMENT |E |LL HISTORY
sof 46| 42] 38] 34| 30| 26| 22 i8] 4] w0 6 2
|| L .
1 NUMBER LL LINK
a9] 5] «| 37] 33 29| 28 2i 7 13 9 5 i
1 LL
48 44 40 36 32 28 24 20 6 12 8 4 0
FIELD BITS DESCRIPTION
TAG 50:3 TAG FIELD. VALUE EQUALS 3.
STACK 47:12 IDENTIFIES THE STACK CONTAINING THE ACTIVATION RECORD
NUMBER TO WHICH THE LEXICAL LINK POINTS.
DISPLACEMENT 35:16 DISPLACEMENT FROM THE BASE OF THE STACK NUMBER
STACK TO THE BASE OF THE ACTIVATION RECORD ADDRESSED
BY THE LEXICAL LINK STACK.
19:1 NOT USED
E 18:1 ENTERED BIT (0 = INACTIVE, 1 = ENTERED}.
tL 17:4 LEXICAL LEVEL AT WHICH THE ACTIVATION RECORD RUNS.
HISTORY 13:14 DISPLACEMENT DOWN THE CONTAINING STACK FROM THE
LINK MSCW TO THE PRIOR MSCW. THE FIRST ENTERED MSCW
ON THIS CHAIN DEFINES THE PRIOR TOPMOST (INITIATING)
ACTIVATION RECORD.
E3329
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FOR ASD OPERATING SYSTEM
ABSOLUTE STORE REFERENCE WORD

0 1B ] ‘ 1 1 1 L ¥ i ]
47% 43+ 39+ 35__ 3|+ 27+ 23+ !9_._ l5+ Il+ 7+ i
1 1
50 46 42+ 30+ 54__ 30+ 26+ 22* I8+ I4+ iO+ 6+ 1
o 1 ADDRESS
49 43 4I+ 37+ 330 29+ 25+ 2l+ I7+ l3+ 9+ 5+ _l‘
1 1
48 44f 40| 36] 32 28] 24§ 20| 6] 2] 8} 4} 0
FIELD BITS DESCRIPTION
TAG 50:3 TAG FIELD. VALUE EQUALS 5.
47:2 BINARY O1: DENOTES ABSOLUTE ADDRESS CONTAINER
45:1 1
44:1 1: DENOTES ASRW.
31:32 ADDRESS OF MEMORY ITEM

E5848



.

ACTUAL SEGMENT DESCRIPTOR, FIRST WORD

0 UA I i ] 1 1 1 T
47 43 39‘r_ 35+ SI* Z7+ 23_._ |9+ IS"_ “+ 7+ _3.
1 1 NS g s
30 46 42 3800 34" 3°+ 26+ 22+ ll"_ |4+ l°+ G+ i‘
o (PP [PIO .'l", ADDRESS
49 45 4 37._ 330 29+ 25+ 21+ l7+ 13+ ’+ 5+ .f_
1 o [np
ag| 44| 40| 36| 32| 28 24f 200 6§ 12 o] 41 o
FIELD BITS DESCRIPTION
TAG 50:3 TAG FIELD. VALUE EQUALS 5.
47:2 BINARY 01: DENOTES ABSOLUTE ADDRESS
CONTAINER.
&
PRESENT- 45:1 SEGMENT-IS-PRESENT INDICATOR FOR
TO-PROC ’ NON-i/O ACCESS (O - SEGMENT IS
ABSENT, 1 - SEGMENT iS PRESENT)
44:1 0: DENOTES ASD1
UNALTERED 43:1 ALTERED DATA INDICATOR (O -
ALTERED, 1 ~ UNALTERED)
NOT STACK 421 STACK INDICATOR (O -
STACK, 1 = NOT STACK)
PRESENT- 41:1% SEGMENT-IS-PRESENT INDICATOR FOR USE AS
FOR-IO AN 1/0 BUFFER (O - SEGMENT IS ABSENT,
1 = SEGMENT IS PRESENT}
NOT-PAGE 401 PAGE INDICATOR (0 - PAGE,
1 = NOT PAGE)
ADDRESS 31:32 IF PRESENT-TO-PROC AND PRESENT-FOR-I0
ARE BOTH ZERQ, THE ADDRESS FIELD IS INTERPRETED BY
SOFTWARE; OTHERWISE, IT CONTAINS THE
BASE ADDRESS OF THE ACTUAL SEGMENT.
ES849
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\.

ACTUAL SEGMENT DESCRIPTOR, SECOND WORD

T T T T T T T T T T

; Q7+ 43+ 39+ 35+ 3|+ 27+ ZS-L 59+ |5+ ||+ 7+ i
s Py 4 4
0 s+ 2+ 38+ 3 + 30+ 26+ ZZl I'G+ IQ+ |0+ s+ _2_

o SOFTWARE USE ASLENGTH

- 49 45+ 4|+ 37+ 33+ ‘29+ 25+ ZI# l7+ l3+ 9+ 5+ _L
48] 44) 40| 36] 32 28] 24, 20| 16| 12] 8] 4 0

FIELD BITS DESCRIPTION
47:28 RESERVED FOR SOFTWARE USE.
AS LENGTH 19:20 ACTUAL-SEGMENT LENGTH IN WORDS

£5850
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UNTOUCHED DD

0 ] T || 1 1 1 | T | 1
47__ 43+ 39+ 35+ 3I+ 27* 23+ l9+ l5+ ll_._ 7+ l
1 (o] .
50 46 42+ 38+ 34+ 30_._ .2S+ 22+ ll+ I4+ I0+ 8+ .E
0 INTERPRET_ED BY SOFTWARE
1 49 45+ 4|+ 37+ 33+ 29+ 25+' 2l+ l7+ 13+ ’+ 5+ _l_
48 44] 40| 36| 32| 28] 24; 20| 18] 12] 8] 4] 0
FIELD BITS DESCRIPTION
47:2 BINARY 00: DENOTES UNTOUCHED DD
45:46 INTERPRETED BY SOFTWARE
EH851
1192432 1-15



UNINDEXED (ORIGINAL OR COPY) DD

1 RO
47 43 39 35 31 27 23 19 18 1]
1 ¢ |eELE
50 46 S 42 38 34 30 28 22 18 14 10
Y J I LENGTH ASD REF
49 4% Z 41 37 33 29 25 21 ¥4 13 9
1 |PG |E
48 44 40 36 32 28 24 20 16 12 8
FIELD BITS DESCRIPTION
TAG 50:3 TAG FIELD. VALUE EQUALS 5.
T 471 TOUCHED BIT (1 = TOUCHED)
C 46:1 COPY BIT (0 ORIGINAL, 5 COPY)
5 451 INDEXED BIT{0 UNINDEXED)
PG 44:1 PAGED BIT (0 NONPAGED. 1 PAGED)
RO 43:1 READ ONLY BIT(0 READ-WRITE. 1 READ ONLY)
ELEMENT 42:3 TYPE OF ARRAY ELEMENT (0 SINGLE PRECISION. 1 DOUBLE
SIZE PRECISION. 2 HEX. 4 EBCDIC. (3.5.6.7) ARE INVALID).
LENGTH 39:20 NUMBER OF ELEMENTS IN THE ARRAY.
ASD REF 19:20 ASD REFERENCE FIELD: THE ASD NUMBER
ES852




CODE SEGMENT DESCRIPTOR

T o |o
47 43 39 35 3 27 ' 23 9 I8 1] 3
0o |C o |o SEG| ASD REF
30 46 42 38 34 30 26 22 18 14 10 2
1 soFT |0 |O LENGTH
49 45 4| 37 33 29 25 21 7 13 9 |
1 o
48 44 40 36 32 28 24 20 16 12 L 8 (o]
FIELD BITS DESCRIPTION
TAG 50:3 TAG FIELD. VALUE EQUALS 3.
T 47:1 TOUCHED BIT (1 = TOUCHED)
C 46:1 COPY BIT (0 - ORIGINAL, 1 = COPY)
455 RESERVED FOR SOFTWARE
401 UNDEFINED
39:7 MUST BE ZERO
SEG LENGTH 32:13 NUMBER OF CODE WORDS IN THE SEGMENT.
ASD REF 19:20 ASD REFERENCE FIELD: THE ASD NUMBER
E5853
1-17
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ENVIRONMENT LINK

1 | | |

47+ 43+ 39+ 35+

STACK NUM & STACK DISP

3l+ 27+ 23 19 l5+ l|+ 7+

|

& 50+ 4s+ 42+ 300R34+ 30+ 26+ z'z+ |e+ |4+ |o+ s+ 2
SEG DISP & SEG NUM
n 4s+ 45+ L 37+ 33+ 29, 25, 2|ﬂ_ 17, 13, 9+ 5, A
(SEE SIRW & MSCW)
48| 44| 40| 36 | 32 28| 24y 20 161 12 8| 41 o
FIELD BITS DESCRIPTION
ENV LINK 47:29 FIELD WITHIN SIRW AND MSCW WITH

NORMAL ENVIRONMENT LINK

STACK NUM 47:12
STACK DISP 35:16
PSEUDOLINK 19:1

PSEUDO ENVIRONMENT LINK

SEG DISP 47:4
SEG NUM 39:20
PSEUDOLINK 1911

£5854

1-18

EITHER OF TWO FORMATS:

STACK NUMBER IDENTIFYING THE
STACK CONTAINING THE REFERENCED LOCATION

DISPLACEMENT FROM THE BASE OF
THE STACK TO THE MSCW OF THE NORMAL
ACTIVATION RECORD

O: DENOTES NORMAL ENV LINK.

DISPLACEMENT FROM THE BASE OF THE
SEGMENT TO THE MSCW OF THE PSEUDO
ACTIVATION RECORD

ASD NUMBER IDENTIFYING THE SEGMENT
CONTAINING REFERENCED LOCATION

1: DENOTES PSEUDO ENV LINK.



STUFFED INDIRECT REFERENCE WORD

47 43 39 k1. 31 27 23 9 5 1t 7 3
0 ENV LINK OFFSET
30 46 42 38 34 30 26 2 18 4 10 6 H
)
49 493 41 37 33 29 28 21 17 13 9 - |
7
48 &4 40 3¢ 32 28 24 20 18} 12 8 4 0}
FIELD BITS DESCRIPTION
TAG 50:3 TAG FIELD. VALUE EQUALS 1.
ENV LINK 47:29 DESIGNATES ACTIVATION RECORD IN WHICH REFERENCE.
OCCURS.
ST 18:1 STUFFED TYPE BIT, CONSTANT VALUE 1
17:4 NOT USED
15:1 RESERVED FOR SOFTWARE USE
OFFSET 12:13 OFFSET FROM THE BASE OF THE ACTIVATION RECORD TO THE
REFERENCED LOCATION.
ES855
1-19
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INDEXED DATA DESCRIPTOR

INDEXEDWORD DD (INDEXED WORD DATA DESCRIPTOR)

1 RO
47| 43 39 35 3t 27 23 19 15 i
1 ¢ |ELE
50 46 s 42 38 34 30 26 22 i8 14 10
o | 1 INDEX ASD REF
49 45 é 41 37 33 29 25 rd] 17 13 9
1 PG
48 44 40 36 32 28 24 20 16 12 8

POINTER (INDEXED CHARACTER DATA DESCRIPTOR)

1 RO |C
a7l a3 : so] as|  m| 22| 23] 9] sl
1 |c [ELE|R WORD
80 46 42 38 34 30 26 22 8 14 10
0 | 1)
' In INDEX ASD REF
49 45 é 41| D 37 33 29 25 2i 17 13 9
1 |PG )E(
48 44 40 36 32 28 24 20 6 12 8
FIELD BITS DESCRIPTION
TAG 50:3 TAG FIELD. VALUE EQUALS 5
T 4a7:1 TOUCHED BIT i1 = TOUCHED)
(& 461 COPY BIT (1:{INDEXEDJCOPY}
t 45:1 INDEXED BIT (1.INDEXED)
441 MUST BE ZERO
RO 431 READ ONLY BIT(0 READ.WRITE. 1 READ ONLY)
ELEMENT 423 TYPE OF ARRAY ELEMENTO SINGLE PRECISION. 1 DOUBLE
SIZE PRECISION. 2 HEX 4 EBCDIC. AND (3.5.6.7) ARE INVALID
VALUES)
INDEX 39.20 USEDIF ELEMENT SIZE IS SINGLE OR DOUBLE PRECISION. THE

WORD INDEX FROM THE BASE OF THE ARRAY TO THE

REFERENCED WORD

CHAR 39:4
INDEX

WORD 3516
INDEX

ASD REF 19.20

£5856

USED {f ELEMENT SIZE IS EBCDIC OR HEX' THE INDEX WITHIN
THE WORD OF THE REFERENCED CHARACTER

USED IF ELEMENT SIZE 1S EBCDIC OR HEX THE INDEX FROM THE
BASE OF THE ARRAY TO THE WORD CONTAINING THE
REFERENCED CHARACTER

ASD REFERENCE FIELD: THE ASD NUMBER.



MARK STACK CONTROL WORD

LL
47 43 39 35 3 27 23 19 8 " 7 3
Y ENVLINK E Lt HISTORY
30 46 42 38 34 30 26 22 18 14 10 6 2
1 LL
LINK
49 45 41 a7 33 29 25 2l kg i3 9 5 i
1 LL
48 44 40 36 32 28 24 20 16 2 8 4 (o)
FIELD BITS DESCRIPTION
TAG 50:3 TAG FIELD. VALUE EQUALS 3.
ENV LINK 47:29 IDENTIFIES THE IMMEDIATE GLOBAL ACTIVATION RECORD
(IF LEX LEVEL 0)
E 18:1 ENTERED BIT (0 = INACTIVE, | - ENTERED).
Lt 17:4 LEXICAL LEVEL AT WHICH THE ACTIVATION RECORD RUNS.
HISTPRY 13:14 DISPLACEMENT DOWN THE CONTAINING STACK FROM THE
LINK MSCW TO THE PRIOR (INITIATING) MSCW. THE FIRST ENTERED
MSCW ON THIS CHAIN DEFINES THE PRIOR TOPMOST
(INITIATING) ACTIVATION RECORD.
€5857
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INTERLOCK WORD

I | i [ i 1 | |
7
47+ 43+ 39__ 35+ 31+ 2.- 23+ 19+ ‘5+ 11+ 3
LOCK B
46 42 38 34 30 26 22 1 14 10 2
= '+ + + % + 1 e P + e
OWNER ID CONTROL LB
49 ‘5+ 41_’_ 37__ 33_‘ 29+ 25__ 23+ 17+ 13+ 9+ 1
NF
43' 441 401 36 321 28} 24 20' 16[ ‘ZL 81 0
FIELD  BITS DESCRIPTION
TAG 50:3  TAG FIELD. ACCEPTED: O OR 3, CREATED: 3
OWNERID 35:12 STACK NUMBER OF LOCK OWNER (OR BUSY
CONTENDER)
LOCK 2321 RESERVED FOR SOFTWARE USE.
CONTROL
B 21 BROKEN BIT, 1: STATE IS BROKEN
L8 11 LOCKBIT
0: STATE 1S NOT LOCKED UNCONTENDED
1- STATE IS LOCKED UNCONTENDED
NE 01 NOT FREE BIT
0: STATE IS FREE
1. STATE IS NOT FREE
£6109
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FOR ASN AND ASD OPERATING SYSTEMS
NORMAL INDIRECT REFERENCE WORD

a7 a3 39 35 31 2 23 19} 15 1 7
0 0
50 46 42 38 34 30 26 22 18 14 10 6
0
ADDRESS
s 45 4 37 33 29 25 21 17 13 o 5
T T
1 COUPLE
48 a4 40 36 12 28 24 20 L IRE 8| a|
FIELD  BITS DESCRIPTION
TAG 50:3  TAG FIELD. VALUE EQUALS 1.

47:29 NOT USED
ST 18:1 STUFFED TYPE B!T, CONSTANT VALUE ©
ADDRESS 15:16 FIXED-FENCE ADDRESS COUPLE OF THE

COUPLE REFERENCED LOCATION IN THE CURRENT
ADDRESSING ENVIRONMENT.

LAMBDA 154 LEX LEVEL

DELTA 11:12 OFFSET

F5858
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PROGRAM CONTROL WORD

£5859

1-24

P cs |
47 43 39 33 3l 27 23 i9 (1] 1) 7 3
1 STACK S 0 JuL | SDI
80 46| 42! 38 34 30 26 22 18 4 10 [ 2
1 T
1 NUMBER |! PWI LL |SOLL
49 43 41 37 33 29 25 21 17 13 9 ] )
1 LL
48 44 40 38 32 28 24 20 13 12 8 4 o]
FIELD BITS DESCRIPTION
TAG 50.3 TAG FIELD. VALUE EQUALS 7.
STACK 4712 THIS FIELD 1S SUPPLIED BY THE MPCW OPERATOR FOR COMPATIBILITY WITH
NUMBER SOFTWARE, BUT IS NOT REQUIRED FOR ANY FUNCTIONAL OPERATION.
(FOR ASD OPERATING SYSTEM, THE PCW DOES NOT CONTAIN THE STACK NUMBER.)
PSI 353 PROGRAM SYLLABLE INDEX CODE STREAM POINTER
COMPONENT
PWI 32113 PROGRAM WORD {NDEX CODE STREAM POINTER COMPONENT
CSs 1911 INITIAL VALUE OF THE CONTAROL STATE BOOLEAN (0 - NORMAL
STATE. 1 CONTROL STATE)
INVALID 18:1 CONSTANT VALUE O
LL
LL 17:4 LEXICAL LEVEL AT WHICH THE ACTIVATION RECORD RUNS.
SDLL 13:1 SEGMENT DICTIONARY LEXICAL LEVEL CODE STREAM POINTER
COMPONENT
sSoi 1213 SEGMENT DICTIONARY INDEX CODE STREAM POINTER

COMPONENT



RETURN CONTROL WORD

CS |LL
3] 27f 23] 9] 5] 7 3
LL
so] 26/ 22/ 18] 4] 10 6 2
PWI LL |SDLL SDI
29 28] al 7] 3 9 ) )
LL
28] 24/ 20| 1] 8 4 o
FIELD BITS DESCRIPTION
TAG 50:3  TAG FIELD. VALUE EQUALS 3.
EX 471 EXTERNAL SIGN FLIP-FLOP (EXTF)
OF 46:1  OVERFLOW FLIP-FLOP (OFFF)
T 451 TRUE FALSE FLIP-FLOP (TFFF)
FL 44:1 FLOAT FLIP-FLOP (FLTF)
RS 431  RESTART INDICATOR (0 = INITIAL, 1 = RESTART STATE)
BE 41:1  ARMS BLOCK EXIT INTERRUPT FROM EXIT OR RETN (0 =
DISARMED, 1 = ARMED)
EO 40:2  EXIT OPT BITS, THESE BITS ARE USED FOR OPTIMIZATION
OF EXIT BY THE HARDWARE
40 39
0 O NO SHORT CUT ON EXIT. DESTROY ALL CURRENT OPTIMIZATIONS
AND PERFORM FULL DISPLAY UPDATE.
0 1 FETCH CODE DESCRIPTOR USING PREVIOUS SET OF DISPLAYS
AND DISTRIBUTE ITS CONTENTS.
1 0 FETCH CODE DESCRIPTOR USING CURRENT SET OF DISPLAYS
AND DISTRIBUTE ITS CONTENTS.
38:3  NOT USED
PSI 353  PROGRAM SYLLABLE INDEX CODE STREAM POINTER
COMPONENT.
PWI 32113  PROGRAM WORD INDEX CODE STREAM POINTER COMPONENT.
cs 19:1  CONTROL STATE BOOLEAN
INVALID 18:1 CONSTANT VALUE O ’
LL
w 17:4  LEXICAL LEVEL OF THE FIRST ACTIVATION RECORD ON THE HISTORICAL
CHAIN DEFINED BY MSCW HISTORY LINK.
SOLL 131 SEGMENT DICTIONARY LEXICAL LEVEL CODE STREAM POINTER
COMPONENT.
so 1213 SEGMENT DICTIONARY INDEX CODE STREAM POINTER

1192432
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TOP OF STACK CONTROL WORD

E3331

1-26

T T T T T T T T
a7, 43, 3| 3. m 27 23f e, sy u, 7,3
4 .
1 80 46, 42 38| 34 30 26 22| 18 14 o, & 2
STACK HEIGHT SF DISP
49 as, 4 37] 33 29, 25, 2] 7f 3, e s ]
1
48 44| 40| 36 32 28] 24} 20 16 12y 8] nd | °
FIELD BITS DESCRIPTION
TAG 50:3 TAG FIELD. VALUE EQUALS 3.
STACK 35:18 DISPLACEMENT FROM THE BASE OF THE STACK TO THE TOP OF
HEIGHT THE EXPRESSION STACK.
SF DISP 13:14

DISPLACEMENT FROM THE TOP OF THE EXPRESSION STACK
DOWN YO THE HEAD OF THE HISTORICAL CHAIN.



ID PARAMETER BIT ASSIGNMENTS FOR
OPERATOR DEPENDENT INTERRUPTS

Field/Bits Description
SUBTYPE/ The subtype of ODI is defined as required
15: 4 for each value of ODI type.
INT TYPE/ 0 = Presence Bit
11:12 1 = Paged Array
[12:1] 1 = page referenced by P2 was
being written
[13:1] 1 = length is word count
0 = length is character count
[14:1] 1 = length is at F-2
0 = length is at F-1
[15:1] 1 = operator was skip reverse
([(14:2] is only valid if [12:1] = 1)
2 = Stack Overflow
3 = Invalid Operator
4 ¢ Undefined Operator
5 = Invalid Stack Argument
6 - Invalid Argument Value
7 = Invalid Code Parameter
8 = Invalid Reference .
9 = Invalid Reference Chain
(Hex) 12:1 = 1: operator was ENTR
A 10 = Invalid Index
B 11 = Memory Protect
C 12 = Divide by Zero
D 13 = Exponent Underflow
E 14 = Exponent Overflow
F 15 = Integer Overflow
10 16 = Stack Underflow
11 17 = Not used
12 18 = Stack Structure Error
13 19 = Code Segment Error
14 20 = Invalid Program Word
15 21 = Not used
16 22 = Invalid Object
17 23 = Page Structure Error
18 24 = Block Exit
19 25 = Binding Request
12:1 = 1: operator was ENTR
1A 26 = Precision Loss
1B 27 = False Assertion
1C 28 = Locking
1D 29 = Unlocking
SUBTYP./ This field is used to extend the definition
15: 4 of certain interrupt types (shown above).

1192432



ID PARAMETER BIT ASSIGNMENTS
FOR ALARM INTERRUPTS

Field/Bi Description
15:11 Reserved

INT TYPE/ Types of Alarm interiupts are:
4:5

[4:1] 1 = Invalid Address

[3:1] 1 = Uncorrectable Memory Error
f1:1] 1 = Hardware Error

[0:1] 1 = Loop Timer

Invalid Address Interrupt

The invalid address interrupt indicates that an attempt
was made to address a nonexistent word in the memory
system.

P2 identifies the origin of the invalid address
interrupt. These origins are listed as P2 bit
assignments of QE, OF, 11, 28, 45, and 60.

Uncorrectable Memory Error Interrupt

P2 identifies the origin of the uncorrectble memory
error interrupt. These origins are listed in "P2
Parameter Bit Assignments for Hardware Errors"” later in
this section.



ID PARAMETER BIT ASSIGNMENTS
FOR EXTERNAL INTERRUPTS

Field/Bits Description

15: 11 Reserved

INT TYPE/ Types of external interrupt are:

4:5

O =N =
o e es ae
-t md "k

[
[
[2:1]
[
(

-2
[ S
—

External interrupts are

Running Timeout
Unmasked Attention
1/0 Finished
Attention

Interval Timer

W s

masked by the CS (control

state) flip-flop, except for unmasked attention and
running timeout. External interrupt cannot occur

between an enter-single-

edit operator and the

subsequent edit-mode operator.

1192432



P2 PARAMETER BIT ASSIGNMENTS
FOR HARDWARE ERRORS

Field/Bit Description
[6.7]
00 Loop time out
01 - RU RCM cat parity error
02 RU RCD parity error
03 WU hardware error .
04 MID parity error
05 MAU invalid CW or MSM error
06 DU parity error
07 PCU JIE cat parity error
08 PCU PO job no. parity error
09 RU RW job no. parity error
0A RU RW cache address parity
0B RU RWD parity error
0C RU RRJ reg parity error
0D RU RCM reg parity error
0t RU invalid address time out
OF RU address residue time out
10 MAU multiple copy error
11 Invalid address on non-cache job
20 RWR parity error
21 RWD parity error
22 RWD data error
23 Cache address parity error
24 RCM reg parity error
25 RCM cat parity slot 16
26 RCM cat parity slot 11
27 RCD parity error
28 Bad RET or address overflow
29 Interrupt logic failure
2A RRP and RRX parity error
28 RRC and RRX/RRP reg parity
2C RRC reg parity error
2D RRP reg parity error
2t RRX reg parity error
2F RRR reg parity error
30 RED parity error
31 REL parity error
32 RED residue error
33 REL residue error
34 REA residue error
35 RAM cat parity error slot 14
36 RRC cat parity error slot 14
37 RRM cat/reg parity error
38 REM cat parity error
39 RAM cat parity error slot 09
3A RRC cat parity error slot 09

1-30



P2 Parameter Bit Assignments for Hardware Errors (cont.)

Field [6:7] Description
38 REC cat parity error
3C RRC cat parity error slot 08
3D uCODE error ROM=0*ROMV=1
3E uCODE error RRC=0*RRMV=1
3F RU local residue error
40 ELM reg parity error
41 EL cat parity error slot 03
42 EL cat parity error slot 02
43 EL cat/ECV reg parity
44 CER reg parity error
45 Invalid address
46 EPTR bus residue error EC
47 EBCI reg parity error
48 BAR cntl reg res error EU
49 BAR cntl reg res error RU
4A BAR cntl reg res error PCU
4B EDI reg parity error
ac ED cntl parity error
4D EC cat/CER par slots 01, 02
4E EC cat slots 03, 04, 05
4F EO cat parity slots 02, 03
50 EO0 cat parity error slot 05
51 EA cat parity error
52 ALU mult cntl parity error
53 EAS reg parity error
54 EPTR bus residue error EA
55 EARC reg residue error
56 EWD reg parity error
57 EWJ reg parity error
58 EWD exp residue error
59 EWR reg parity errror
5A EWD mant residue error SAU
5B EWD mant residue error ALU
60 Bad or invalid address
61 Code error
62 PSCAN cat parity error
63 POL register parity error
64 POM register parity error
65 POM cat error slots 20, 23
66 PO cat error slots 21, 22

1192432 1-31






SECTION 2

MEMORY SUBSYSTEM

CPM-MC DATA REQUEST CONTROL WORD

T T T T T
. B ADD.
o ¢ PG JOB ks,
L L7 43y %) PG“'*ﬁ 3] 27) 23, 9, 8. n, 7.3
o3 |e¢ N Ino 0 PHYSICAL
4 3 6
| 30 46 (0)42qu30 3 E 00 rd + 22* l0+ l4+ l0+ 8+ £
o |, E cp MEMORY
| 49 P as 4 37 33 AD:; 2s+ z|+ |7+ 1.3_'_ 9+ s+ i
2 inFo| No. | NO |RES:| ADDRESS
48 44| 40| 36 32 28] 24; 20] 161 12} 6| 41 o©
CLASS (47:2): 01 or 11
OP CODE (45:5): 00000 = REPLACE
00001 = ORIGINAL
00010 = FAST FETCH USED ONLY FOR A1S
00011 = STORE HDU REQUESTS; NOT USED IN A12
OLD PAGE INFO (40:0): (40:1) = OLD PAGE IS COPY
{39:1) = OLD PAGE VALID
{38:2) = OLD PAGE ADDRESS RESIDUE
CACHE PAGE NO. (36:3): 000 THRU 111
CP (33:1): NEW PAGE TO BE COPY (1 = COPY, 0 = ORIGINAL)
ND {(32:1): NO FETCH DATA REQUIRED
JOB NUMBER (31:3): 000 THRU 111
ADD. RES. (28:2): ADDRESS RESIDUE
E5880
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CPM-MC MESSAGE REQUEST CONTROL WORD

1 !
R c 1 | I | 1 |
L
= 51{ AYl a4y B, 3B 3, 77, B, 19, 15, ", 7} 3]
s c
° S o } 38 30
| %0 sl p 41% JEECR ), %, 2, 18, 1, 10 s} 2]
o E REQ
| 49 '?45 at a3, 29, %, . ", 13, 9 5, 1
‘| o MASK
48] 44 40| 36) 32 28 24) 20 16| 12} 8 aj o

CLASS (47:2): 10
OP CODE (48:5): 00100
REQ MASK (5:6) MASK OF DESTINATION REQUESTORS
(ONLY BITS 0 AND 1 USED IN A 12)
ES861
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CPM-MC MEMORY CONTROL REQUEST

CONTROL WORD

i T T T T T T T T T
L . .
| SI_ID A 47_1’ 43 39+ 35+ 31+ . 27+ 23+ 19+ 15+ H+ 7+ ‘.l
o g g . OP CODE .
" S0} 46 D 42| 38+ 34+ E 30_+ 26+ 22+ 18+ . 14+ lq*_ 6+ 34
o E DEPENDENT
o}
- 49" p 45_ 41 37+ 33+ 29+ ‘25* 21+ 17+ 13+ 9+ 5+ _l-
0
48 a4 40| 38 321 2 24 20 16] 12] 8} 4 0
CLASS (47:2) : 00
OP CODE {45:5) : 01001 = READ REQUESTOR STATUS
01010 = READ MEMORY CONFIGURATION
01011 = READ MEMORY ENABLE MASK
01100 = READ SU SAVED MASK
01101 = READSTATUS
01110 = READ TIME-OF-DAY CLOCK
10000 = READY REQUESTOR
10010 = FREE REQUESTQR FROM MAINTENANCE
10100 = READY STORAGE UNIT
10101 = HALT/LOAD
10110 = DISABLE MAINTENANCE BUS
11001 = SAVE REQUESTOR
11011 = RESERVE REQUESTOR FOR MAINTENANCE
11101 = SAVE STORAGE UNIT
11110 = SET TIME-OF-DAY CLOCK
11111 = ENABLE MAINTENANCE BUS
EGABY
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CPM-MC Memory Control Request Word (Cont.)

OP Code

{(Hex) Description

9 Read Requestor Status: The current content of the requestor
enable mask is returned in bits 5:6 for A 15 System (bits 1:2
for A 12 System), the requestor maintenance mode mask in
bits 15:6 for A 15 System (bits 9:2 for A 12 System}, and the
requestor present mask in bits 23:6 for A 15 System (bits 17:2
for A 12 System).

A Read Memory Configuration: The mask of SUs physically
present is returned in bits 31:32 of the data word for A 15
System (bits 5:6 for A 12 System).

B Read Memory Enable Mask: The current content of the SU
enable mask is returned in bits 31:32 of the data word for
A 15 System (bits 5:6 for A 12 System).

C Read SU Saved Mask: A bit vector is returned in bits 31:32 of
the data word for A 15 System (bits 5:6 for A 12 System).
These bits contain a mask of SUs that have been marked to be
saved when the next halt/load is performed.

D Read Status: This OP code rearms the system running timer
and returns the following information:

[3:4] Box Type (Memory Subsystem =
5 for A 15 System, C for A 12
System)

[7:4] Mode! Number (A 15 Memory
Subsystem -~ 1, A 12 Memory
Subsystem - 2).

[8:1] Scrub Memory (1 = enabled).
[9:1] Maintenance Bus Enable (MBE) 1
= enable

[10:1] Scheduler Status (always 0)
[16:6] Engineering Release Level (ERL)
[22:6] Halt/Load Reason:



CPM-MC Memory Control Request Word (Cont.)

Hex
Value

Meaning

01 RIM removed due to requestor fault
02 RIM removed due to RIM fault

03 SIM removed

04 Scheduler module removed

05 SU removed

Note: For A 12 System, values 01 thru 05 are not used.

10

12

1192432

06
07

08

3F

[23:2)
[24:1)
[25:1)
[26:1]
[29:3]
(31:2]

[35:4]

Hatt/load request from maintenance console

Halt/load request from maintenance console and
memory not remapped

Reserved for software: loaded thru from halt/load
command

control word

Power Fault
Temperature fault
TOD register status (O = valid)
Subsystem ID (O = subsystem O, 1 = subsystem 1)
Reserved for maintenance
Maintenance bus mode:
01 - Bus enabled

10 - Bus disabled
11 - Bus controlled by MBE

SIM status (mask of present SIMs; for A 12 System, bit

32 =1)

Read Time-of-Day Clock: The returned data word contains the
current value of the time-of-day clock in bits 35:36.

Ready Requestor: The number of the requestor to be readied is
encoded in bits 2:3 of the control word for A 15 System (bit O
for A 12 System). This OP is used only in halt/load operations.

Free Requestor from Maintenance: The requestor encoded in
bits 2:3 of the control word is taken out of the maintenance
mode. {(Not used in A 12 System.)

2-5



CPM-MC Memory Control Request Word (Cont.)

OP Code

{Hex)
14

15

16
19

1B

1D

1E

1F

Ready Storage Unit: The number of the SU to be readied is
encoded in bits 4:5 of the control word for A 15 System (bits
2:3 for A 12 System).

Halt/Load: This command causes the system to halt/load with
the current configuration.

Disable Maintenance Bus

Save Requestor: The number of the requestor to be saved is
encoded in bits 2:3 of the control word for A 15 System (bit O
for A 12 System).

Reserve Requestor for Maintenance: The requestor specified by
the number encoded in bits 2:3 of the control word is placed in
maintenance mode. {(Not used in A 12 System.)

Save Storage Unit: The number of the SU to be saved is
encoded in bits 4:5 of the control word for A 15 System (bits
2:3 for A 12 System). The SU is saved when the next halt/load
is performed.

Set Time of Pay Clock: The time-of-day clock is set to the
value contained in bits 35:36 of the control word. In addition,
bit 25:1 of the Read Status word is made O to signify that the
TOD register status is valid.

Enable Maintenance Bus: This command causes the
maintenance bus to be enabled to the MC.



HDU-MEMORY STORAGE CONTROL WORD

T | — T T T T
P oP i
si] or s3]l 3 38 M 27 223" w, ., w7, 3
) E N INTERNAL

a 5°*r8_“"5“' 38, 34, 30"5“'*.{22“ s, 14 10, s 2

D g I F ADDRESS =
| o] Eas]T ] s, 3, 3’..82-"...& al w7, a3, e, s, 1]

H N. R
as] 44| a0] 36| 32| 28] 24; 200 16 12| e 4 o©
| |
| I
| I
AS SENT BY HDU I '
T T 71

| EXT. . |

2, i} s, 0, 7. 3
MEMORY LS -
ASUSED/ 26, 22 ] e 10, e 2
u MSU
ADAPTER ADDRESS
25, 27} i3, o, s 1]
(EMLA) ADDRESS

24 20| 6] 12| 8 4 ©

P (51:1) = OVERALL ODD PARITY
OP CODE (47:5) 0 1001 = READ MODULO 8

0 1100 = WRITE MODULO 8

0 1101 = WRITE WITH FLASHBACK
01110 = PROTECTED WRITE MODULO 8

LENGTH (42:3) = 000 THRU 111 (WHERE 000 = 8)

NOTE: ENVIRON. IDENTIFIER NOT USED IN A12 SYSTEM,
BITS 26:27 = ADDRESS.

ES5862

1192432



HDU WRITE HARDWARE INTERRUPT
CONTROL WORD

v T T T T T T
P 0]
5| a7, 43 LI L U L N H 'Mi
o | M
L 4
| S0fC s E“' 3, 34, 30 26 22 18 e 10 E ° 2]
0 s
p [N N
43 | E a3 G, 37 33 29, 2% 21 i7 N T O.I
-~ 1 - T - + + + + + + + A ] 3 —
H R
48 sa} a0 36] 32| 28] 24y 20] 16| 12 ° o
P (51:1) = OVERALL ODD PARITY
OP CODE (47:5) = 0 1000
LENG IH (42:3) : NOT USED
VAR (9:2) = 1
DEST (7:4) = REQUESTOR TO BE INTERRUPTED
(BIT 7 1S SPARE; ONLY BIT 4 USED IN A12 SYSTEM)
MSM NO. (3:4) : NOT USED
NOTE: DATA WORD THAT FOLLOWS CONTROL
WORD IS NOT EXAMINED BY HDU
ADAPTER (ONLY VALID HARDWARE
INTERRUPT BIT IS ETIS).
ES5863

2-8



HDU READ HABDWARE INTERRUPT
CONTROL WORD

T T T T T T T T
P oP
sy a7_a3] s, 35, w27 23, 19, s, n . 3|
S
o] ~ 48 qu 38 34 30 26 22 8. 14 10 M
— L C P E %€ + + * + + + -
(o] N N
a9 Da = Vv o]
_ s lEes]Ta) 37, 3, 29 28, 2 w7, il Do) [ 9. ]
H R
48] aa] <ol 36f 320 28] 247 201 16] 2 # o
P (61:1) = OVERALL ODD PARITY
OP CODE (47:6) = 00111
LENGTH (42:3) : NOT USED
VAR (9:2) = 1
MSM NO. (3:4) : NOT USED
£6097 ’
1192432 2-9



HDU READ HARDWARE INTERRUPT
(RETURNED DATA)

1 I I | { 1 I | I |
P LD
51 47+ 43+ 39+ 35+ 31+ 27+ 23+ 19+ 15+ ll+ 7 3
0 ST
| _ SQI. 46+ 42+ 38+ 34+ 30+ 26+ 22+ 18+ 14+ 10+ 6 2
0 HLT
- 490 45+ 41+ 37+ 33+ 29+ 25+ 21+ 1?+ 13+ 9+ 1
0 ETIS
48] 44| 40} 36 32 78§ 24 00 1§ 12§ 8| 0

E6098

2-10

P (51:1) = OVERALL ODD PARITY

LD (3:1) = LOAD
ST (2:1) = START
HLT (1:1) = HALT

ETIS (0:1) = EXECUTE TO INITIAL STATE




HDU WRITE SOFTWARE INTERRUPT/MESSAGE
INTERRUPT CONTROLWORD -~~~

R T T T T T v
P oP , ' : -
4 :
51 7. A3l p 38 ™ 27, 23, 9, s, )l 7] M_s_
L DS
| S0] ¢ 48] qu 38] 34, 30 26 22, 18 14 10 g s|] M 2
g N ™ T |N
G ‘ v (o)
| 49 ] E 43 T 37 38, 29, 25, a2, 7. 03 A ®) s Y-
H Ci | R
48] 4a] ao0] 6] 32| 28| 24 20| 1§ 12 s 4] - ©
ey gt—
SIT

P (51:1) = OVERALL ODD PARITY
OP CODE {47:5) = 01000
LENGTH (42:3) : NOT USED
SIT (39:4) = SOFTWARE INTERRUPT TYPE:
{37:1) = MESSAGE INTERRUPT
(38:1) = CHANNEL INTERRUPT
VAR {9:2) = 0
DEST (7:4) = REQUESTOR TO BE INTERRUPTED (BIT 7 IS SPARE; ONLY BIT 4 USED IN A12 SYSTEM)
0. {3:4) : NOT USED

NOTE:
1. FOR SOFTWARE INTERRUPT, DATA WORD CONTAINS
ALL 0s AND CORRECT PARITY.

2. FOR MESSAGE INTERRUPT, DATA WORD CONTAINS
MESSAGE DATA.

ES864

1192432 2-11



HDU READ SOFTWARE INTERRUPT/MESSAGE

| | I i | ] |
| 4 oP .
51 a7 43| 3 3 AN A 15, 1] ul - 3
S 1 s
so] © ae L42 38 a M
| 1 ol 5 W, % 2 2 8 14 10{ g s]| 2
D
eS| M v N
B 491;_ as} :;41 37 8 » B 0 v a | 5] O.q
C!
ag| 44 a0} 36 32 28} 24| 20{ 16 12 8 4 0
N =7 Nl
SIT USED ONLY
FOR MESSAGE
P(51:1) = OVERALL ODD PARITY INTERRUPT

2-12

OP CODE (47:5) = 0 0111
LENGTH {42:3): NOT USED

SIT (39:4) = SOFTWARE INTERRUPT TYPE
(37:1) = MESSAGE INTERRUPT
(36:1) = CHANNEL INTERRUPT

VAR (8:2) = 0

SRCE (7:4} = REQUESTOR FROM WHICH WRITE MESSAGE
INTERRUPT ORIGINATED (ONLY BIT 4 USED IN A12 SYSTEM)

MSM NO. (3:4): NOT USED



HDU READ SOFTWARE INTERRUPT
(RETURNED DATA)

| . 1 1
P I ¥ | i |
(-1} 47* 43" 39* !5+ 3!+ 27+ 23*. l"_ s H+ 2
o)
| s0] «s  e2, 38, 34 30 26 22] s 4] 10 2|
o) MIS cis
» 4.“ 4$+ 4l+ 57+ 33+ 29+ 25+ ZIJ_ l7+ Il‘ '+ ]
o) cl
48] 44| 40| 36} 32| 28] 24y 20 6] 12 8 )
[——)
sIP
P (51:1) = OVERALL ODD PARITY
MIS (19:8) = MESSAGE INTERRUPT SOURCE
{REQUESTOR BIT MASK; ONLY BIT 13 USED IN A12 SYSTEM)
CIS (11:8) = CHANNEL INTERRUPT SOURCE
{REQUESTOR BIT MASK; ONLY BIT 5 USED IN A12 SYSTEM)
SIP (3:4) = SOFTWARE INTERRUPT PRESENT:
{0:1) = CHANNEL OR MESSAGE INTERRUPT
E5866
1192432 2-13



HDU READ MESSAGE INTERRUPT

(RETURNED DATA)

I { 1 i I T | I 1
Pl V g
51| 47 43+ 39+ 35+ 31_._ 27+ 23+ 19+ 15+ ik | 7+ 3]
(o) R
4
| 50 46 ‘2+ 38+ 34+ 3o+ 2s+ 22+ |a+ 14+ 1011r s+ 1‘
0 L o
| 49] 45 41+ 37 - 33+ 29+ 2s+ 2 'y |1+ 13+ oﬁ 5 N -'—1
o E
a8| 44| 40| 36} 32| 28) 24| 20} 16] 12] 81 4| 0

E5867

2-14

P{51:1) = OVERALL ODD PARITY

V (47:1) = MESSAGE VALID

L (45:1) = MESSAGE LOST (OVERWRITTEN)

SRCE (7:8) = REQUESTOR FROM WHICH WRITE MESSAGE

INTERRUPT ORIGINATED (NOT USED IN A12 SYSTEM)

NOTE: MESSAGE WORD FOLLOWS RETURNED DATA.



RIM OR HDUADPTR-SCHEDULER PRIMARY

CONTROL WORD FOR STORAGE RESULTS

ADD. T T T T
; o |RES. | |
391’_ 33"0 3l 44 23+ l9+ l5+ ll+ 7+ 2
Ve 5 PHYSICAL
42 830 34 330“r 26+ 22+ IO* l4+ CO+ G+ £
ClU | g cP ™ MEMORY
. &) 37 33 AD;’ 25+ 2l+ l7+ l3+ '+ 5+ L
op ND |oEs ADDRESS ,
40| 36! 321 28| 24; 20, 16 12y 8] 4] O
V (42:1): CONTROL WORD VALID BIT
CLU (41:1): CACHE LOOKUP (=1)
OP CODE (40:5): 00101 = FETCH
00001 = STORE
CP (33:1): COPY PAGE
ND (32:1): NO FETCH DATA REQUIRED
JOB NO. {31:3): 000 THRU 111
ADD. RES. (28:2): ADDRESS RESIDUE
E5868
1192432

2-15



RIM Or HDUADPTR Scheduler Primary Control Word
for Storage Requests (Cont.)

Bit/Field
v @42:1)

CLU (41:1)

Description

Indicates that the control word is valid; if this bit is not set,
the Scheduler module aborts the operation.

Not significant to the Scheduler module, but indicates cache
lookup must be performed by other RIMs (for A 15 System;
by RIM logic of other requestor for A 12 System). For store
(overwrite) operations, this bit is set and cache purge is
performed in other RIMs that have the data (for A 15
System; if RIM has that data in A 12 System).

OP Code (40:5) Fetch 00101: Four words are read from memory, starting at

CP (33:1)

ND (32:1)

Job No. (31:3)

the address specified in the address field. Used for the fetch
portion of a replace operation or for a fast fetch to an HDU.

Store (0001): Four data words are stored in memory,
starting at the address specified in the address field. Used
only for overwrite operations from an HDU.

Set when a fetch is performed to provide a requestor with a
copy of a four-word page.

Set when a fetch is performed to change the status of data
from copy to original. (Since the requestor already has a
copy, no data is sent from memory; only the status of the
existing data is changed.)

Assigned by requestor to provide job reference for fetched
data.

Add. Res. (28:2) Provides check field for physical memory address; address

2-16

is invalid if address residue field checks bad. A valid address
is signified by good address residue and a valid SU number
{contained in address translation table)



RIM OR HDUADPTR-SCHEDULER

SECONDARY CONTROL WORD
ADD. 1 i 1 ] 1
S . |Res:

39 35 o 3 27 23+ |9+ i5+ |l+ 7+ l

v c B PHYSICAL
42 838" 034.}_8 30" 26+ 22+ IO+ M+ .|0+ G+ L

CLUt e |E MEMORY
sl 7] Sas| 20 2o, 2, a7, 13, s, 8. 4]

op ey ADDRESS
40| 36| 32| 28] 24 200 6] 12| @8} 43 o©

E5869

1192432

V {42:1): CONTROL WORD VALID BIT
CLU (41:1): CACHE LOOKUP (=0)
OP CODE (40:5): 00000 = STORE
00110 = FORWARD
00011 OR 00111 = STORE & FORWARD
DEST (34:3): DESTINATION REQUESTOR (ONLY BIT 32 USED IN A12 SYSTEM)
JOB NO. (31:3): 000 THRU 111
ADD. RES. (28:2): ADDRESS RESIDUE

2-17



RIM-Or HDUADPTR Scheduler
Secondary Control Word (Cont.)

Bif/ Field
V {42:1)

CLU (41:1)

OP Code (40:5)

DEST (34:3)

Job. No. (31:3)

Description

Indicates that the control word is valid; if this bit is not set,
the Scheduler module aborts the operation.

Not significant to the Scheduler module; is reset in the
secondary control word to indicate that cache lookup is not
required.

Store (00000): Four words of data are returned to memory.

Forward (001 10): Four words of data are forwarded to the
destination RIM logic.

The RIM or HDUADPTR to which data is to be forwarded if
the operation is a Forward or Store and Forward

Assigned by requestor to provide job reference for fetched
data; used to address pointer queue and update deferred
queue on Scheduler module.

Add.Res. (28:2) Provides check field for physical memory address; address

2-18

is invalid if address residue field checks bad. A fatal memory
error occurs if bad residue exists in a Secondary control word.



RIM OR HDUADPTR-SCHEDULER
PRIMARY CONTROL WORD FOR
MESSAGE REQUESTS

| i 1 | | I 1
‘ 9] 38, M, 27 23, 9, 5. u, 7L 3
\'}
o
42 gsaq_ 34, 30 26 22, 18 14 10 6 2]
CLU 1 E DEST
1 17 13 9 5 !
4 37| 33+ zs+ 25+ 21, s M 1 J
opP .
40| 36 32] 28] 24y 20] 161 12} 8 41 0
V (42:1): CONTROL WORD VALID BIT
CLU (41:1): CACHE LOOKUP (=0)
OP CODE (40:5): 00010 = MESSAGE
DEST (5:6): MASK OF DESTINATION REQUESTORS
{ONLY BITS 0 AND 1 USED IN A12 SYSTEM)

ES5870

Bit/Field Description

V (42:1) Indicates that the control word is
valid; if this bit is not set, the
Scheduler module aborts the
operation.

CLU (41:1) Not significant to the Scheduler
module; is reset in the message
control word to indicate that
cache lookup is not required.

DEST (5:6) The bit set in this field

indicates that the RIM or
HDUADPTR is to receive the
message.

1192432 2-13



RIM OR HDUADPTR-SCHEDULER
PRIMARY CONTROL WORD FOR
MEMORY CONTROL REQUESTS

I | 1 I I ¥ I
39# + 3|+ 27+ 23_'_ I9+ l5+ ll+ 7+ —3%
Vile OP CODE
42 838 + 30_._ 26+ 22+ I0+ I4+ IO+ 8+ 34
LU
ClUlEe DEPENDENT
41 37| 29+ 25+ 21+ l7+ I3+ 9_'_ 5+ A
op
40| 36 28] 247 20| 8] 12| 8| 4 o
V {42:1): CONTROL WORD VALID BIT
CLU (41:1): CACHE LOOKUP (=0)
OP CODE (40:5): 01001 = READ REQUESTOR STATUS
01010 = READ MEMORY CONFIGURATION
01011 = READ MEMORY ENABLE MASK
01100 = READ SU SAVED MASK
01101 = READ STATUS
01110 = READ TIME-OF-DAY CLOCK
10000 = READY REQUESTOR
10010 = FREE REQUESTOR FROM MAINTENANCE
10100 = READY STORAGE UNIT
10101 = HALT/LOAD
10110 = DISABLE MAINTENANCE BUS
11001 = SAVE REQUESTOR
11011 = RESERVE REQUESTOR FOR MAINTENANCE
11101 = SAVE STORAGE UNIT
11110 = SET TIME-OF-DAY CLOCK
11111 = ENABLE MAINTENANCE BUS
E6130



RIM-Or HDUADPTR Scheduler Primary Control Word
for Memory Control Requests (Cont.) '

OP Code
(Hex) Description

9 Read Requestor Status: The current content of the
requestor enable mask is returned in bits 5:6 for A 15
System (bits 1:2 for A 12 System), the requestor
maintenance mode mask in bits 15:6 for A 15 System
(bits 9:2 for A 12 System), and the requestor present
mask in bits 23:6 t+r A 15 System (bits 17:2 for A 12
System).

A Read Memory Configuration: The mask of SUs physically
present is returned in bits 31:32 of the data word for
A 15 System (Bits 5:6 for A 12 System).

B Read Memory Enable Mask: The current content of the
SU enable mask is returned in bits 31:32 of the data
word for A 15 System (bits 5:6 for A 12 System).

C Read SU Saved Mask: A bit vector is returned in bits
31:32 of the data word for A 15 System (bits 5:6 for
A 12 System)}. These bits contain a mask of SUs that
have been marked to be saved when the next halt/load is
performed.

D Read Status: This Op code rearms the system running
timer and returns the following information:

[3:4] Box Type (Memory Subsystem = 5 for A 15 System,
C for A 12 System)

[7:4] Model Number (A 15 Memory Subsystem = 1; A 12
Memory Subsystem = 2)

[8:1] Scrub Memory (1 = enabled)

{9:1] Maintenance Bus Enable (MBE) 1 = enable
[10:1]  Scheduler Status (always 0)

[16:6]) Engineering Release Level (ERL)

[22:6] Halt/Load Reason:

1192432 2-21



RIM-Or HDUADPTR Scheduler Primary Control Word
for Memory Control Requests (Cont.)

Hex

Value : Meaning
01 RIM removed due to requestor fault
02 RIM removed due to RIM fault

03 SIM removed
04 Scheduler module removed
05 SU removed

Note: For A 12 System, values 01 thru 05 are not used.

06 Halt/load request from maintenance console

07 Halt/load request from maintenance console and
memory not remapped

08 Reserved for software: loaded thru from halt/load
command

3F control word

[23:1] Power fault

[24:1] Tefnperature fauit

[25:1] TOD register status (O = valid)

[26:1] Subsystem ID (O = subsystem O, 1 = subsystem 1)
[29:3] Reserved for maintenance

[31:1] Maintenance bus mode:
01 - Bus enabled
10 - Bus disabled
11 - Bus controlled by MBE

[35:4] SIM status {(mask of present SIMs ; for A 12 System,
bit 32 = 1)

E Read Time-of-Day Clock: The returned data word contains
the current value of the time-of-day clock in bits 35:36

10 Ready Requestor: The number of the requestor to be
readied is encoded in bits 2:3 of the control word for
A 15 System (bit O for A 12 System). This OP is used
only in halt/load operations.

12 Free Requestor from Maintenance: The requestor encoded
in bits 2:3 of the control word is taken out of
maintenance mode. {Not used in A 12 System.)



RIM-Or HDUADPTR Scheduler Primary Control Word
for Memory Control Requests (Cont.)

14

15

16
19

1B

1D

1E

1F

1192432

Ready Storage Unit: The number of the SU to be readied
is encoded in bits 4:5 of the control word for A 15
System (bits 2:3 for A 12 System).

Halt/Load: This command causes the system to halt/load
with the current configuration.

Disable Maintenance Bus

Save Requestor: the number of the requestor to be saved
is encoded in bits 2:<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>