






































































































































































































































































































































































































































































I <-x-BL-I < x-DISP ---> I 
---+ I I 
/1///1 1// / / / / / / / / / / / / / / / / / / / / / / / / / / /1 
/1///1 1/////////////////////////////1 
--+-+ I I II +-

II I I I I 
I +-+ I +-+ 
II I I I 

x-FP-> 1-1-1-1 <-x-BP I 
I �~� I 
I +-x-SYNC I 
1< 1x------:>I 

x=VorH 

MllLTIBUS RJ:XlISTEBS 

MllLTIBUS <WImL STATUS RJ:XlISTER [MOQ FF7COO J 

15 14 13 12 11 10 9 8 
I I I 
I r I r I 
I I I 

I \-/ I 
I reserved I .... UlOp::ack data (see be101i) 
I +- XACK on time-out 

mJn'RO (diag use only) 
&lable early release (should be 0) 

...... ---- Time-out (when multibus master talking 
to another mul tibus device; write 0 
to clear) 

...... ---------- watchdog Timer 

7 6 5 4 3 210 
�~�~�-�~�_�+�- ...... �_�r�-�~�~�I�~�·�~� 

I I 
I I 

I I 
UlOkback enable I I I 
Xchangesim (diag Only)_ I 
ower IIlLTIBUS Ehable I 
Lower IIlLTIBUS Ehable I 
Force interrupt enable (diag only) I 
IIlLTIBUS IlIltip>rt Memory Lock Enable I I 
Inck IIlLTIBUS Arbiter (asserted when zero) _ 
Multibus INIT (asserted when zero) --------t 

(set to one to drop reset) 
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M!!LTIBUS INTERR!!P1' <XlNlWL STA'lVS REXiISl'ER [ M02! mC02 1 

IS 87 o 
I I I 
10000000000000000000 I Mask for lines 7-0 I 
I I I 

(Interrupt level. now in VMIl interrupt/ID register 5 fo11CMing interrupt 
acknowledge cycle.) 

MULTIBUS AmRESS !mIFIER REXlISl'ER [M04 FnC04 1 

IS 'lRANSMI'l'l'ED 8 7 RE<EIVED 0 
I I I 
1-1-1~1~1~1~lml~I-I-I-I-I-I~lml~1 
I I I 

\ /\ / \ / 
II III SUpervisor sequential (not imp.) 
II 110 SUpervisor program 
II 101 SUpervisor data 
II 010 User program 
II 001 User data 
II 000 State after reset 
II 
111 Standard (24 bits) addressing 
101 Short' (16 bits) 
001 Extended (32 bits) 

MULTIBUS MAP [ 10000 I FCiOOO 1 

IS o IS o 
I I I 

------:2101151-1 PPN (13:0) 

lOOPBACK np.:m 

I 
III I 
III 1 => Page is mawed 
III Swap It>de: 
100 - no swap 
101 - swap words 
110 - swap !:¥tes 
III - both 
I 
o => SaH;lhire page is read-only (was 1) 

(No longer exists.) 

IJiS50 10-16 APOLLO CONFIDENTIAL INTERNAL USE ONLY. 



PAGE FRAME TABLE EImlY (P!j'Dj! 

Refer to the H\GE FJWI;: 'DIBLE ENlRY (PFl.'E) section of 
ClIAPl'ER 7, 0000,0020, for this information. 

Refer to the H\GE ~ 'DIBLE ENlRY (Pl"l'E) section 
of ClIAPl'ER 7, 0000,0020, for this information. 

100: dc.w 5,0 5 -> stingray 
104: ae gete returns dlaracter in Dl 
108 ae putc prints dlaracter in D1 
lOC ae iniLdsk initialize disk 
110 ac readJlsk read a remrd from disk 
114 ac reload...font reload font 
118 ac po11e returns dlaracter in D1, 

else -1 in dl.w 
11e ac quiet....ret quiet return to HQoI 
120 ac wri~disk 
124 ac 109-error on/off 
128 ac crash 
12C ac lecLupdate 
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RIoo REGISTERS 

-ICO 

-IC2 

-IC4 

-IC6 

-IC8 

RJm Plge at [ 9800 I OFF9C00 1 
WRITE roNCl'IOO READ roNCl'IOO 

15 0 

'mANSMIT <lJIoIMAND 

RECEIVE <lJIoIMAND 
1 

'DIl\SK I UNUSED 
1 1 
I DIl\G <lJIoIMAND 
1 1 
I RJm I 
+------------+ 
I ID I 
1 

-ICO 

-IC2 

-IC4 

-IC6 

-IC8 

15 0 

TRl\NSMIT STMUS 

RECEIVE STMUS 
1 

it4ASK I UWSED 
1 1 

DIAGCNAL STMUS I 
1 1 
I RnG I 
+------------+ 
I ID (*) I 
1 

+DC I UWSED 

(*) gat4Larray only. Must be +OE UWSED 
written after a reset. +------11_----+ 

+10 103 I UNUSED 

+12 ID2 UWSED 
+--------+--------+ 

+14 I IDI UWSED 

+16 roo UWSED 
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ROO HAPIl«lRD cmm: RmI8.l'ERIl [9820 OFF9C20 J 

31 15 o 
9820 RECEIVE HEAlER A!DU!SS XXXXXXXXXXI (*) 

1 1 
9824 I RECEIVE !lATA AID!ESS XXXXXXXXXX I 

+1--------------------------------------+1 
9828 I 'mANSMIT HEAlER AID!ESS XXXXXXXXXX I 

+1--------------------------------------+1 
982C I 'mANSMIT !lATA AID!ESS XXXXXXXXXXI 

1 1 1 
9830 I RECEIVE JI[R liCRD <XXJNl' I RECEIVE JI[R BID <XXJNl' I (**) 

1 1 1 
9834 I RECEIVE IJ\T liCRD <XXJNl' I RECEIVE IJ\T BID <XXJNl' I 

1 1 
9838 I (***)XI!IT JI[R wam <XXJNl' I 'mANSMIT JI[R BID <XXJNl' 

1 1 
983C I 'mANSMIT IJ\T liCRD <XXJNl' I TRANSMIT IJ\T BID <XXJNl' 

1 1 

(*) 101t-0rder 10 bits are ignored 
(**) bits 15:10 of COlmts are ignored, read as jlD'lk 

(***) bit 11 of transmitter header COlmt = 1 => data length - 0 

ROO AmRESS !QlIFIER RmI8.l'ERIl [9840 0FF9C40 J 

15 87 o 
1 1 1 1 1 1 1 1 1 
I-I-IMS 1M4 1M3 1M2 IMlIMO 1-------
1 1 1 1 1 1 1 1 1 

\ /\ / 
II 111 SUpervisor sequential (not imp.) 
II 110 SUpervisor progrl!llll 
II 101 SUpervisor data 
II 010 User ptogrl!llll 
II 001 User data 
II 000 State after r_t 
II 
111 Standard (24 bits) addressing 
101 Short (16 bits) 
001 Extended (32 bits) 

9840 Receive nr:ldifier (I\IW) 
9848 Transmit nr:ldifier (I\IW) 
9850 Slave (PIO) DDdifier (W/O) 

(bit 3 = 1 -> 1011q"1i0rd transfers) 
9860 Ia! address colmter (!VO) (bits 9:0 of word) 

Refer to the ROO REGISmRS section of C8AP1'ER 7, 
0000,0020 for <DIIII1IIIld and status definitions. 
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SERIAL I/O IN1'ERF1lCE 

aefer to the SBRIl\L I/O IN'mRFA<E section of ClIAPl'ER 7 , 
Dl300,Dl320, for this information. 

VME R!iXiIS'M!S [PO FF9400 1 

lIME INl'ERRIlPl' S'WUSIm R!iXiIS'lIRS [ P2 I FF9402 1 

15 8 7 0 (read to clear VIlE interrupt) 
I I I 

BCD2 1---ILEIIl m 1 unavailable 
I I I 

BCD4 1---ILEV2 miring 
I I I 

BC06 1---ILI!.V3 10 1 diaktape 
I I I 

BCD8 1---ILEI74 m 1 display 
I I I 

BCOA I---ILEI/S m 1 mused 
I I I 

BCOC 1---11011nnnnl PBU nnnn=level, llll=>device 
I I I timeout 

BCDE 1---ILE117 10 1 mused 
I I I 

lIME INl'ERRIlPl' LEllEL RIiXlISTER [BOO muD 1 

15 87 o 
I I 

BOO ------IL7I6L5L4L3L2Ll-1 
I I 

lHli t => that level. is interrupting 
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"lIME AIDRESS IQllFIER RmIS'l'ER [ BC2Q I FF9420 ) 

15 'I1WiSMIT AIM 8 7 RECEIVE AIM 0 
I I I 

BC20 I-A5A4A3A2AlAO I A2AlAO I 
I 

\ 1\ / \ / 
II II 111 SUpervisor 
II II 
II II 
II II > 

sequential. (not imp) 
110 SUpervisor program 
101 SUpervisor data 

II 010 User progrsn 
001 User data III standard (24 bits) 

101 Short (16 bits) 
001 Extended (32 bits) 

000 State after reset 

VME !!OO!!Y SIZE llmIS'l'ER [ BC30 FF9430 ) 

15 87 o 
I I I 

BC30 1-'------I---EWS2SlSO I 
I I 

/ \ / 
/ 010 0.5 Mb 

/ 011 1.0 Mb 
/ 100 1.5 Mb 

/ 101 2.0 J.lb 
/ 110 2.5 Mb 

/ 111 3.0 Nb 
IW - 1 => enable p:lWer off 000 State after reset 

VME Ill:AlXl.9l'IC <D1'l'lU. BEGIS'lIRS [PO FF9440) 

~ 8 
+---------------+1 - -

BC40 1-1-1-1-1-1-1 I +--------------_1 - -
7 o 

- - I I 
ILOOPI ELAI - IFA231FA22IFA211FA20IFAl91 

- - f I 

~ 8 
I I 

&SO I - I I - IEEl3RImR3IFBR2IFBRllmROl 
I I --

7 0 
- - I I 

I FIR71FIR6IFIRSIFIR4IFIR3IFIR2IFIRlIEFIRI 
- - -1-1---------------+ 
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U 8 
I I 

BC60 IB'lO*IPAR*1 AMSI AM41 AM31 All21 AMI I AIIOI add. nod 
I I 

7 0 
--I I 

1A23 lU61 
--I I 

15 o 
I I 

BC70 IlU5 -----------,l!Ol AS*I 
I I 

15 8 
I 1--

BCSO 10011000 IWRr* ILWD* lomcK* IBBSY* ISYSRS* IACFAL* I 
I I 

7 

1-1-1-1-1-1 

U 8 

o 
I-I 

I 

I I I 

BC90 1BR3*IBR2*IBR1*IBRO*IBG3*IBG2*IBGl*IBGO*1 
I I 1--

7 o 
--I I 

I lACK· IIR7* I IR6* I IRS· I IR4* I 00* I IR2* I IR1 * I 
--I I 
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PtYsical 

QIAPl'BR 11 

1SP80,1SP80A 

virtual 

100400 traI;B 0 
400 pran 40o->3FFF (one-to-one) 

14000 pr0m2 
100800 PtYs mem 10080o->FFFFF 
700000 ptt 70000o->7FFFFF 
380000 pbJ 2nd half 
100000 lID stk,data 800000 

80000 pbJ 1st half 
70000 pbJ i/o ref FEOOOo->FE7FFF 
10000 ianap FF500o->FFSFFF 
MOO pbJ ctl FF7Coo 
ASOO 1pr FF8000 
9800 ring FF9C00 
9000 ana ctl m\OOO 
AOOO calendar FFA400 
8800 timers FFACOO 
8400 Bios FPBOOO 
8000 nmu FPB400 
4000 pft FPBSOo->FFF7FF 
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+---+ +---+ 
I I I I SBUS 
lau I--Iav 1=======--======---=--===----
I I I I I 
+---+ +---+ I I 

----+---+ -- +---+ I IIIUN I I BOOr I I SID I I REAL I I MIll I 
1_ IIHOIII I I TIlE I 1C'lL1 
I I I I I I I a.K I I I 

----+---+ -- +---+ I I I 
I I +--SID 1 
I +--sm 2 
I 
I 
I 
I 
I 
I 
I -­I M.B. I 

I CJI/ I 
111M' I --I 

I 

I 
I I I 

+---+ +---+ +---+ 
I PAR I I IJIA I I ROO I 
I LPr I I C'lL I I C'lL I 
1C'lL11 II I 
+---+ +---+ +---+ 

I I 
line network 

printer 
IIlLTIBUS 

<:===============--================> 
I 

I I I I I 
( Slots for Apollo and mer-supplied devices) 
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CPU WI\RIl JUMPERS 

DSP80/A CPU Board (APNs 2422, 4834) 

W7 W1 W2 W9 W'2 

W'O 
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J:'MAC page at [ 9000 I OFmOOO I 

The J:'MA controller is a It>torola M68450. 

9000-907F - ring receive header 
9080-90FF - ring receive data 
9100-917F - ring transmit 
9180-91FF - Unused 

Refer to the J:'MA <ni'.l'RILLER section of CHAPl'ER 7, 
0000,rN320, for more information. 

FA!!LT FRAME 

Refer to the JmJLT HWIE section of CHAPl'ER 7, 
0000,0020, for this information. 

FAULT TYPF$ 

Refer to the JmJLT Tn'ES section of CHAPl'ER 7, 
0000,0020, for this information. 
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PAlILT YfCIP!!S 

Elroeption vector at [ 100400 I 0 I 

Vector Address 

00 

02 
03 
04 
05 
06 
rn 
08 
09 
OA 
DB 

OC~ 
OE 

01'-17 
18 

19-1P 
19 
lA 
lB 
lC 
10 
lE 
lP 

20-2P 
3D-3P 
4O-8P 
9D-9P 
AO-AP 

SO 
Bl. 
B2 
B3 
54 
B5 
B6 
B7 

88-<:3 
C4-<:P 
DO-m' 
ED-EP 

PO 
PI 
F2 
P3 
P4 
P5 
P6 

000 
004 
008 
OOC 
010 
014 
018 
01C 
020 
024 
028 
02C 
030 
038 
03C 
060 
064 
064 
068 
06C 
rno 
rn4 
078 
rnc 
080 
OCO 
100 
240 
280 
2CO 
2C4 
2C8 
2a: 
2DO 
2D4 
2D8 
2DC 
2EO 
310 
340 
380 
3CO 
3C4 
3C8 
3CC 
3bo 
3D4 
3D8 
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Reset: Initial SSP 
Reset I Initial PC 
Bus Error 
Address Error 
lllegal. Inatruction 
Zero Divide 
QIK Instruction 
mAP\7 Instruction 
PrivUege Violation 
Trace 
Unimp1.anented instruction 
Unimp1.anented instruction 
(unassigned, reserved) 
Invalid stack Format 
(unassigned, reserved) 
Spurious Interrupt 
Isvel 1-7 Auto-Vector 
sm (rev and lIII1it) 
(Keyboard input) 

tnt leyel 
1 

Ring 
l'BU 
Line printer 
'l'imers 1,2,3 
Parity error 
mAP Instruction Vectors 
(unassigned, reserved) 

2 
3 
4 
5 
6 
7 

User Interrupt Vectors - unused 
Ring/disk board 
User Interrupt Vectors - unused 
INTO/ -
INTl/ -
IN1'2/ -
IN'l'3/ - Tape Controller. 
IN'l'4/ - Storage lbWl.e 
IN'l5/ -
III'l'6/ - Line Printer 
nm/ - Parallel Input: 
User Interrupt Vectors - unused 
lhused 
am lire!! 
unused 
P - BCXlC (Autanatic vectors) 
o-
N - Display 2 
M - PlOJ)P.{ 
L - Display 1 (lILT) 
1-
J-
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F7 
F8-FA 

FB 
FC-FD 

FE 
FF 

3DC 
3EO 
3EC 
3FO 
3F8 
3FC 

I -
Unused 
Timers 1,2,3 
Unused 
CPU B-to-A 
ECQJ 

Refer to the MEIDRY a:mR<L/SI'MUS RWIS'l'ERS (MCSR) 
section of ClIAPJ.'ER 7, 0000,0020, for this information. 

MOORY MANAGW:NT !lNIT (MMlJ) 

Refer to the MEIDRY MIINllGFJ!EN'l' UNIT section of ClIAPJ.'ER 7, 
0000,0020, for this information. 

M!lLTIBUS REXlISl'ERS 

M!lLTIBUS <XlNlBlL S'l14US REXiIS'l'ER [MOO I FF7COOl 

15 14 13 12 11 10 9 8 
1 1 
1 r 1 r 

+---+-----11---+1 -+1 --1---+-1 -­
\--v-/ \--/ 1 

1 reserved 1 - loo>back data (see be101i) 
1 r--- XACK on time-out 
+---------- CUrrent bls master: 

o - 1lSP80 
1-5 - controller in slot 1-5 

(bottan slot is 1) 
+1------------ Watchdog Timer 
1 ____ read only ____ I 

7 6 5 4 3 2 1 0 
-r~~~-+--+__r--~~_+ 

1 
- - -+---+---il--+---i--II-'--+---+--+ 

1 1 1 1 1 
Lookback enable -------t 1 1 1 1 
LooPlack shift clock 1 1 1 
Upper IIlLTIBUS Enable 1 1 1 
Lower IIlLTIBUS Enable 1 1 1 
Lock Enable for SaR'hire Memory 1 1 1 
IIlLTIBUS !olJltiport Memory IDck Enable _+ 1 1 
IDck IIlLTIBUS Arbiter (asserted when zero) 1 
IIlLTIBUS INIT (asserted when zero) 1 

(set to one to drop reset) 
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MllLTIB!!S INl'ERRUPl.' a:mror. S'm'lUS REXiISl'ER !M02! mC021 

15 87 

lInt lines 7-0 
1 

MllLTIB!!S MI\P ! 10000 

15 11 

I Mask for lines 7-0 
1 

FFSOOO 1 

o 15 
1 1 1 1 1 1 

o 

115 1141131121 MULTIBUS Pm I wlUsed 
-I---I--+--I 1 1 

I I I I Swap~ 
I 10 O-noSW'ap 
I I 0 1 - SW'ap words 
I I 1 0 - SW'ap !:¥tes 
I I II-both 
I I 
I 1 => Sa~ire p!lge is read-only 
I 
1 => Page mawed 

o 

~ % ~ « ~ ~ Q ~ ~ H n ~ ~ H n ~ 
1 

\-v--I 
Master 

INIT (Reset) -+ 
BIIEN -----+ 
Memory Qfcle ---+ 
Read Qfcle ------+ 
XACK 1 

I r I r I r I r 

\--v--I 
I 
I 
I 
I 
I 
I 
I 

Reserved for Multibus Address(23:20) 

\-v--I 
I 
I 
I 
I 
I 
I 
I 
I 

Multibus Address (20:16) ------------+ 
31 30 29 28 27 26 25 24 23 22 21 20. 19 18 17 16 

1 
Mul tibus Address (15: 0) 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 
-I--

I 
1 1 

Mul tibus Leta (15: 0) 
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Refer to the HIGE ftIAIIB ~ III'lRY (PPTB) Bection of 
CBAPl'BR 7, 0000 ,0020, for this information. 

Refer to the HIGE mANlU.TIQII 'BIBLE III'mY (Pl'm) section 
of CBAPl'BR 7, 0000,0020, for this information. 

100: dc.w 3,0 3 -> MP80, no aWl info 
104: ae gate returns dlaracter in D1 
108 ac pute prints dlaracter in D1 
lOC ac iniLdsk initialize disk 
110 ac reaQ..clsk reads a record fran disk 
114 ac reloacLfont reloads font 
118 ac po11e returns dlaracter in D1, 

else -1 in dl.w 
11C ae quiet,..ret quiet return to PlOt 
120 ac wri~disk 
124 ac l09-error on/off 
128 ae crash 
12C ae 1ed..update 

Refer to the ROO m;IS'.mRS. ssetion of CBAPl'BR 7, 
0000,0020, for this information. 

'1tIe MP80,alP80A uses only the Signet:ics SC2681 IXJAR!l' 
(there is no keyboard interface). 

Refer to the SERIAL I/O IN'.IERPP.(E ssetion of CBAPl'BR 7, 
0000,0020, for SlO information. 
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APPENDIX A - ASCII OIARACI'ER SET 

.Qd:. .bIIx -.Qd:. llex - .Qd:. .bIIx -00 00 !IlL 00 60 30 0 48 140 60 96. 
01 01 lUI 01 61 31 1 49 141 61 a 97 
02 02 S'l'X 02 62 32 2 50 142 62 b 98 
03 03 ETX 03 63 33 3 51 143 63 c 99 
04 04 OOT 04 64 34 4 52 144 64 d 100 
05 05 ENJ 05 65 35 5 53 145 65 e 101 
06 06 ACK 06 66 36 6 54 146 66 f 102 
07 07 BEL 07 67 37 7 55 147 67 9 103 
10 08 BS 08 70 38 8 56 150 68 h 104 
11 09 Ill' 09 71 39 9 57 151 69 i 105 
12 OA NL(LF) 10 72 3A 58 152 6A j 106 
13 OBV'l' 11 73 3B 7 59 153 6B k 107 
14 OCFF 12 74 3C < 60 154 6C 1 108 
15 ODCR 13 75 3D • 61 155 50 m 109 
16 OE RRS 14 76 3E > 62 156 6E n 110 
17 OF BRS 15 77 3F ? 63 157 6F 0 III 
20 10 RCP 16 100 40 64 160 70 P 112 
21 11 XOO 17 101 41 A 65 161 71 q 113 
22 12 IILF 18 102 42 B 66 162 72 r 114 
23 13 XOFF 19 103 43 C 67 163 73 s 115 
24 14 IILR 20 104 44 0 68 164 74 t 116 
25 15 NI\K 21 105 45 E 69 165 75 u 117 
26 16 SYN 22 106 46 F 70 166 76 v 118 
27 17 E'lB 23 107 47 G 71 167' 77 w 119 
30 18 O\N 24 110 48 H 72 170 78 x 120 
31 19 EM 25 111 49 I 73 171 79 Y 121 
32 lA SJB 26 112 4A J 74 172 7A z 122 
33 lB ESC 27 113 4B K 75 173 7B { l23 
34 lC FS 28 114 4C L 76 174 7C I 124 
35 lOGS 29 115 4D M 77 175 7D } 125 
36 lERB 30 116 4E N 78 176 7E 126 
37 IF US 31 117 4F 0 79 177 7F IEL 127 
40 20 SP 32 120 50 P 80 
41 21 I 33 ill 51 0 81 
42 22 . 34 122 52 R 82 
43 23 • 45 123 53 S 83 
44 24 $ 36 124 54 T 84 
45 25 % 37 125 5.5 U 85 
46 26 & 38 126 56 V 86 
47 27 I 39 127 57 W 87 
50 28 ( 40 130 58 X 88 
51 29 ) 41 131 59 y 89 
52 2A * 42 132 SA Z 90 
53 2B + 43 133 5B [ 91 
54 2C , 44 134 5C \ 92 
55 2D - 45 135 50 1 93 
56 2E 46 136 5E 94 
57 2F / 47 137 SF 95 
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APPENDIX B - rovERS OF TI,O 

2**n n hex 

1 0 1 
2 1 2 
4 2 4 
8 3 8 

16 4 10 
32 5 20 
64 6 40 

128 7 80 
256 8 100 
512 9 200 

1 024 10 400 
2048 11 800 
4096 12 1000 
8192 13 2000 

16 384 14 4000 
32768 15 8000 
65536 16 1 0000 

131 072 17 2 0000 
262 144 18 4 0000 
524 288 19 80000 

1 048' 576 20 10 0000 
2 097 152 21 20 0000 
4 194 304 22 40 0000 
8 388 608 23 80 0000 

16 777 216 24 100 0000 
33 554 432 25 200 0000 
67 108 864 26 400 0000 

134 217 728 27 800 0000 
268 435 456 28 1000 0000 
536 870 912 29 2000 0000 

1 073 741 824 30 4000 0000 
2 147 483 648 31 8000 0000 
4 294 967 296 32 1 0000 0000 
8 589 934 592 33 2 0000 0000 

17 179 869 184 34 4 0000 0000 
34 359 738 368 3S 8 0000 0000 
68 719 476 736 36 10 0000 0000 

137 438 953 472 37 20 0000 0000 
274 877 906 944 38 40 0000 0000 
549 755 813 888 39 80 0000 0000 

1 099 511 627 776 40 100 0000 0000 
2 199 023 255 552 41 200 0000 0000 
4 398 046 511 104 42 400 0000 0000 
8 796 093 022 208 43 800 0000 0000 

17 592 186 044 416 44 1000 0000 0000 
35 184 372 088 832 45 2000 0000 0000 
70 368 744 177 664 46 4000 0000 0000 

140 737 488 355 328 47 8000 0000 0000 
281 474 97 6 710 656 48 1 0000 0000 0000 
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CODE DESCRIPTION 

A Remedial Maintenance 

Preventive Maintenance 

Modification/Aetrolit 

o Installatfon 

E Move 

G New equipment Warranty 

H Service Warranty 

I Pre-Contract Inspection 

J Pre-Installation Planning 

K Training (Formal) 

L Apollo ResponSibility 

M Customer Liaison 

N Stand-by (on-site) 

o Unit Re-bulld 

P TrainIng (informal) 

Q Presales 

A Other 
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APmNDIX C 

F.A. R. <DIES 

EXPLANATION 

Customer requested repair of 
Apollo supported equipment 

Apollo initiated PM eltort 

Add-on, ECO update, etc. 

Self-explanatory 

Self-explanatory 

equipment is warrantied free of 
manufacturing and material defects 
for iii period of 90 days after 
installation, on standard terms 
of sale. 

Serviced equipment is warrantled 
30 days from repair date. Warranty 
only covers the "repaired area 
of defect". 

Covers time spent inspecting, 
diegnosing, etc. system prior to 
contract acceptance. 

Time spenl planning site specifIcs 
for customer (at customer request­
billable) layout, power require­
ments, etc. 

Customer training given in a formal 
environment at customer request 
(needs approval by Director of 
Technical Support). Billable 
to customer. 

Activity performed on equipment 
to correct a problem caused ,by 
Apollo personnel, media, etc. 

Used to cover a situation Where a 
shipment, in the opinion of the cus­
tomer, contains missing, Incomplete 
or incorrect equipment, supplies, 
software, documentation, etc. 

Covers time spent on-site observing 
equipment functioning (billable If 
customer requested) 

Time spent in office repaIrIng 
machines sub-assembties for re-use 
or return to home office. 

Covers time spent answering 
questions about hOW the system 
works. 

Time spent seiling equipment {i.e., 
technicel presentationsl or re­
searching sales information. 

If none of the aforementioned 
activity codes sufficiently explains 
your repair activity. usethiscategory 
and explain It in the "comments" 
section. 
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O\!JSE ODES 

CODE DESCRIPTION 

01 Adjustment 
02 Alignment 
03 Cable connection 
04 Component malfunction 
05 Connector 
06 Customer Supplied Option 
07 Dirty 
08 Documentation 
09 Incomplete 
10 Media 
12 No Problem Found 
13 Operator Problem 
15 Defective PC8lAs~mbly 
16 Re-sealed PCB/Assembly 
19 Unknown 
20 Vendor Problem 
21 Wiring Error 
22 Worn 
23 Defective Switch/Pushbutton 
24 Handling/Shipping 
28 Other - Explain in 

"Comments" section 
29 Customer Initialed 
30 Apollo Initiated 
98 Corrective Action 

Rectifies Otherwise DOA 
99 DOA System, Assy, or Spare Part 

Appendix C C-2 APOLLO CONFIDENTIAL. INTERNAL USE ONLY. 



TYPE CODE DESCRIPTION 

DN400/420!600 

PCBS 

Keyboards 
(HIgh Prof.) 

CATS 

Power Supplies 

Drives 

APOLLO CONFIDENTIAL. INTERNAL USE ONLY. 

'20 

'" 2001 
422 

2083 

'" '" 755 
ADM~HMB 

757 
ADM-1MB 

97' 
PEB 

'" 74. 
1161 
1166 
1012 
1380 
2670 

15' 
750 
885 

155 

70' 
8" 

1193 
1170 
1449 
2831 
2832 
2131 
2132 

93 
88 

1767 
691 

1428 
1593 
4951 
2603 

89 
585 
87 

1616 
783 
780 
633 

8 MHZ CPU Board 
10 MHZ CPU Board 
10 MHZ CPU Board Rev 6 
Ring Disk Board 
Ring Disk Board 
Display Board 
1/4 MB Memory Board 
1/2 MB Memory Board 
1/2 MB Memory Board 
1 MB Memory Board 
1 MB Memory Board 
Performance Enhancement Board 
Performance Enhancement Board 
NPA Board 
PBA Board 
Array Board 
Control Board 
Mag-Tape Controller Board 
SMD ContrOller Board 
PCB Modem - "BNC" Type 
PCB Modem - 'F" Type 

Keyboard 
Keyboard 
Keyboard w/Touchpad 

IS" Gre~nlBlaCk 60HZ 
15" Green/Black 50HZ 
15" Black/White 60HZ 
15" Black/White 50HZ 
19" Black/White 60HZ 
19" Black/White 50HZ 
19" Black/White 60HZ F.C.C 
19" Black/White 50HZ F.C.C 
19" Color 60HZ 
19" Color 50HZ 

24 Volt linar 
Joule P/S-Dual 
Todd Power Supply 
PNA Power Supply-Single 
Todd Multi-Output - Color 
5+ Color PIS 
5+ Color PIS F.C.C. 
Todd Retrofit PIS Kit 

Floppy Drive 60HZ 6" Dual Side 
Floppy Drive 50HZ 6" Dual Side 
34 MB Winchester 14" Priam 
34 MB Winchester 8" 
68 MB Winchester Priam 
154 MB Winchester Priam 
Cipher Mag Tape Drive 
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TYPE 

Cables 

Otho. 

Appendix C 

CODE DESCRIPTION 

DN4OOJ4201600 (CONT., 

438 
439 
85' 

'470 
.. 10 
1471 , ... 
2734 ... 
3482-00 .... ..." .... 
......." .... 
'60 
780 

2011 , ... , ... 
'5,. 
'426 
1730' , ... .... .... 
00' 

'730 
2826 
2684 
'702 
26" 

Winch.ater 
Floppy 
NPAIPBA 
BIW CRT/Node 20' (Old Style) 
BIW CRT/Node 20' (F.C.C.) 
B/W CRT/Node 507 
Color CRT/Node (Old Style) 
Color CRT/Node IF.C.C., 
CPu/SID Board 
SMD Control 20' 
80M Control 50' 
SMD ReadlWrite 20' 
SYO RudfWrlte 50' 
SMD Ad.pter 
Magtape CnUr/Drive 
NPAlLIne Prlnt.r 24' 
NPAILlne Printar 40' 
Array/Control Color 
2 Array/Control Color 
Top Hat 2 Board 
Top Hat 3 Board 
Backpanel 10 Slot 
Color Con\/l8rgen~ 
Backplane Shield 

Grounding Kit 
SIOC.rd 
10 Slot Backplane 
Universal Backptan. 
Backplane Shield 
Panel Unlv. ChUi. Push Buttons 
cable Adapter tor aNC Modem 217 

DN480J680 (TERN) 

3044 .... 
3054 

327" .... 
25'. 

A0M80-1MB 
ADM80-2M8 

3408 

CPU 1 Board 
CPU 2 BoIrcI 
IIObl'd 
TOPHAT 
ACD6It.eoHZ 
ACOiaI:.60HZ 
1 MS Memory Board 
2MB MemcMY Board 
Standoff 1/4~ 
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LIBERTY DISK DRIVES ASSY 

PCBSJASSY 
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3328 Fan Assembly 
3312 Fan 
3329 80 MB Comp Drive 
:1330 167 MB Comp Drive 
2670 Modem Board 
2748 Adaptor Board 
3195 Cable, Control 
3196 Cable, Data 
3197 Cable, POW 
3198 Cable. POW 
3199 Cable. POW 
3201 Cable 

ETHERNET 

3613 
3614 
3615 

COM·X.25 

PCB 
Cable 
Tranceiver 

ON550 (STINGRAY) 

335' 
4141 
4145 
3354 
3774 
3954 
3583 
4151 
3349 
3105 
3107 
3106 
3104 

308' 
3561 
4522 
4021 
4155 
3357 
3525 
2846 
3101 
3088 
433. 
4335 
3083 

TTL Ring PCB 
CPU .5MB 
CPU 2MB 
VME1MB 
600 VME Color 
Color Control 
Transceiver 
VMe .5MB 
CPU Power Supply 
5114 Disk 
DIsk/Tape Controller 
1I4H Cart. Tape 
Disk/Tape Module 
Processor, Sub Mod 
Multibus Module 
PCB, Fan Brd. 
VME Terminator 
VUE Memory 
MlB VMe Interface 
Filter Assembly 
FloatIng Pt. PCB 
Triac Assembly 
PCB, SIO 
PCB, Surge Suppressor 
pce, Ale DiS!. 
SIO Mod. 
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TYPE CODE DESCRIPTION 

ON550 (STINGRAY CONT.) 

Power Supplies 3794 Disk/Tape Power Supply 
3251 MIS Power Supply 

Backplanes 3112 Backplane 
4011 Backplane 

Cables 3572 Tape Gable 
3575 Cable,Oisk 
3576 Cable 
3577 Cable, Ribbon 
3922 Cable 
3923 Cable 
3925 Cable, 110 
3948 Ceble, Backpanel 
4655 Cable,Fan 
4278 Cable, Disk Conlroller 
4279 Cable 
3090 Cable 
4090-002 Ceble, Fan 
4091-002 Gable, Fan 
4800 Cable, Fan 
3100 510 Cable 

Other 3550 Dual Vault Fan 
3532 Filter 
3536 VME Flex Cir. 
3539 Conlrol Panel 
3545 0/0 SWitch 
4583 Fan Assembly 
3544 Switch 

540 Fuse 

DN300/DN320 

PCBS 1496 CPU/Memory Board 
1496-002 CPU/Memory Board (DN320 Only) 
1492 RlnglDlsplay Board 
1494 ,5 MB Memory Board 
2297 1 MB Memory Board 
2018 Touchpad-Low Profile 
1652 Disk Controller Board 
2181 TTL/Ring Board 
2146 Network Transceiver Board 
2282 Networi< Transceiver Assy. 
2.48 Floating PI. Board (DN320 Only) 

CRTS 1654 17" Black/While 50/60 HZ 

Keyboards 1660-000 Keyboard 
1666-001 Keyboard w/Touchpad 
1666-002 Keyboard for use wlMouse 

Power Modules 1645-000 CPU Power Module 60HZ (4-5101 BlP) 
1645-001 CPU Power Module50HZ (4-S101 BlP) 
3940-000 CPU Power MOdule 60HZ (5-Slol BlP) 
3940-001 CPU Power Module 50HZ (5-Slol BlP) 
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TYPE 

Power SUpplies 

DiakOrives 

floppy Drive 

Disk Drive Units 

Disk/Floppy Drive 
Units 

Cables 

Backpanels 

!J'OUD CONFIDENTIAL. INTERNAL USE ONLY. 

CODE DESCRIPTION 

DN3OOJDN320 (CONT.) 

1785 CPU Power Supply 
17 .. oisll Power Supply 

2009 34 MB Disk Drive 
2009-001 70 Me Disk Drive 

'020 Floppy DrIve 

2290~ 34 MB Disk Unit 60HZ 
2290-00' 34 MB Disk Unit 50HZ 
2290-003 70 M8 Disk Unit 80HZ 
2290_ 70 M8 Disle Unit 50HZ 

2516-000 34 MB Disk/Floppy Unit 60HZ 
2516-001 34 MB DlskfFloppy Unit 50HZ 
2516-003 10 MB Disk/floppy Unit 60HZ 
2516-004 70 MS Disk/Floppy Unit 50HZ 

2370 Disk Ribbon Cable 
2371 Floppy Ribbon Cable 
2372 Mem Exp Ribbon Cable 
2388 Ribbon Cable 
1850 DC Power Cable (4 Slot) , 
1929 Keyboard Ribbon Cable 
2545 VOU Brightness Cable 
3160 CAT Cable 

1838 Upper Backpanel (4 Slol) , ... Lower Backpanel (4 Slot) 
3489 Backpanel (DN320 5 Slot) 

DSPeO SPARES 

2422 
4590 
2811 
2420 

246' , ... -
2360 

'445 ,­,-
2451 
2459-000 

"" 1765 
2425-{)OO 
2181 

"" 21 .. 

'282 

CPU Board 
CPU Extension Board 
HMB Mem Expan Board 
Lower Back Panel 
Multibul Back Panel 
Alsambly Chaslls 
cable 28A 
Top Plate 
Facia Sapphire 
Switch 
Bottom Plate 
Chassis Module 
Procesaor Cover 
Multi-Power Supply 
DSP80 Power Supply 
TTURlng Board 
Network, PCB 
Network Transceiver Board 
Network Tranacefver Assy. 
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TV" CODE DESCRIPTION 

OTHER HARDWARE PRODUCT CODes 

'5Q 
15' 
'52 
171 
17' 
173 
'00 
19' , .. 

,Net-SWl-1 
1518 .. " .... 

Comm HlW 
X.25 
Ethernet 
GE PrInter 
Spinwriter PrInter 
Printronix Printer 
Tape Drive 
Motor Control PCB for 190 
Mise H/W 
Networfl; SwilCh 
"F" Type Connectors 
BNC Type Connectors 
Mou .. 

F.A:R. PROOUCT COOES - SOFTWARE 

NOOES 

DN300 
IlN320 
0N400 
0N418 ...... 
D .... 
DN560 
DNOOO 
D ..... 

Appendix C 

281 Network SlW 
282 Network Administration 
351 Aegll 
352 Fortran 77 
353 Pascal 
354 e 
3S5 D3M 
356 51g Core 
357 AUK 
358 DPSS 
... OSEE 
360 VERSATEC 
381 TePIlP 
3B2 GPIO 
383 LISP ... 
370 MiSe S/w 

F.A.R. MOOEL TYPES 

SEAVERS ..... ...... 
DSP110 
D ...... M 
DFS-l000M. 

PAINTERS 

HCD-MMP 
HCD--LQP 
He ..... 
HCI>«JO 

STORAGE DEVICES 

MS ..... M 
MSD-SOOM 
M80-1oooM 
MSD-lt1OOM 
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1Sl/5'reST/SSlLlJl'IL, 5-16 

-A-

access, 1-9 
Account header, 2-13 
Account record, 2-13 
accL$header in 
acct. ins. JiBs, 2-13 

accL$record...t in 
acct.ins.JiBs, 2-13 

N:L entry, 2-2 
N:L header record, 2-1 
N:L recor\'l, 2-1 
acl...$entry in acl.ins.);8S, 2-2 
acL$hdr in acls.prt.JiBs, 2-1 
acl...$rep in acls.prt.JiBs, 2-1 
Aa.S 8lKlClURE, 2-1 

N:L Header Record, 2-1 
N:L Record, 2-1 
N:L &>try, 2-2 

ACTIVE SE&!IENT 'lfIBLE, 1-2 
ACTIVESE&!IENT 'lfIBLE IIFAIER, 1-3 
lIIIlRESS Sl'ACE, 

0000/320, 7-1 
00400/420/600, 8-1 
DN460/660/OSP160, 9-1 
1lIS50, 10-1 
DSP80/BOA, 11-1 
physical address SJiBoe, 3-2 
virtual memory,3-3 

AlI:RESSIIG IDlES, 3-1 
AB3IS, 1-1 
AB3IS mRCR <DIlES, 4.-1 
AB3IS smTEM RELATIailSIIIPS, 1-1 
NJr page maps, 1-4 
ast~t in vm.ins.JiBs, 1-2 

-B-

BAT, 2-2 
bat...blk in vol-ins.JiBs, 2-2 
bat_hdct in vol.ins.JiBs, 2-3 
bllLhdr_t in base. ins. JiBS, 2-8 
BLKTYP, 2-8 
BI£XI( AVAIIJlBn.ITY 'lfIBLE 

(BAT), 2-2 
BI£XI( AVAIIABn.ITY 'lfIBLE 

IIEAIER, 2-3 
BLT REXllS'l'ERS, 

01'1300/320, 7-1 
00400/420/600, 8-2 
00460/600/DSP160, 9-2 

BCXlT ERIOlS (PI04), 4-13 
BCXlT FILES, 
see smTEM BOOT FILES 

ruoEX 

BCXlT PRCM DIl\GNJSTIC EIOCR 
<DIlES, 4-14 

BOOT SHW. CDMMI\NDS, 5-1 

-c-
CAOIE, 9-2 
CALLIIG SEQUENCE, 3-4 
<llannel Control Block, 6-12 
CLOCK, 1-5 
cloclLt in base. ins. JiBS, 1-5 
clockiLt in base.ins.JiBs, 1-5 
aJIDITIllN <DIlES, 3-5 
aJIDITlDNl\L 'lES'l'S, 3-6 
CXlWIGllRATIllN , 

0000/320, 7-3 
00400/420/600, 8-4 
00460/600/DSP160, 9-3 
00550, 10-2 
DSFSO/80A, 11-2 

Qll\SH l\Nl\LYsIS, 5-14 

..[)-

I:B (MOlINE LtVEL IE3UlGER), 5-3 
Lights Program, 5-4 

d!L$eci:Lrec in 
lus/ins/db.debug$.ins.);8S, 3-7 
~t in io.ins.JiBs, 1-6 
1E3t.C WI!MI\ND ElcrENSIllNS, 5-2 

New IEBll3 Omnands, 5-2 
New Options to 
IEBll3 Comnands, 5-2 

Definitions, FEB, 7-25 
DEVICE AII:RESSES (PlO), 6-1 
dicentry_t in name. prt. JiBs, 2-5 
diLt in name.prt.pas, 2-4 
diLt in name. prt. JiBS, 2-6 
Directory entry, 2-5 
Directory entry block, 2-5 
Directory header, 2-6 
Directory information block, 2-4 
Directory overview, 2-4 
DIREClORY S'mLlClURE, 2-4 

Directory overview, 2-4 
Directory information block, 2-4 
Directory entry, 2-5 
Directory entry block, 2-5 
Directory header, 2-6 
Notes on directories, 2-7 

DISK BLOCK IIEAIER, 2-8 
DISK ClJIi'ma.LER 'lfIBLE ENlRY, 1-6 
DISK Pl\Rl\ME'lERS, 6-1 
DISK/rAI'EIc:JII.mIl!\R <IlNlRCU.ER, 10-6 
DISK VILUME 'lfIBLE aI'lRY, 1-7 
DIS1V\ItLUME FORMI\T, 2-10 
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DISHAY BOI\RIl JUIIl'ERS, 
tN4xx, 8-5 
IJi6xx, 8-6 
1JIS50, 10-4 

DISHAY cnrma. lIND STAiUS 
RmIS'J.'ER (DCSR) 

0000/320, 7-8 
tN400/420/600, 8-8 
tN460/660, 9-7 

IlIA control/status 
registers, 8-41 

IlIA a:NlR!LLER (lE300 and J:SP80) , 
7-9 

1E300/lE320, address spaoe, 7-1 
BLT registers, 7-1 
configuration, 7-3 
disk (flq:pr,IWin:ilaster) 
controller, 7-4 

display control and status 
register, 7-8 

1M\. controller, 7-9 
fault frllll\e, 7-13 
fault types, 7-14 
fault vectors, 7-15 
floating-point format, 7-16 
FPU, 7-16 
MCSR, 7-16 
MIll, 7-17 
PFrE, 7-18 
PID/PRIV Register, 7-17 
PI.'m, 7-19 
ring registers, 7-20 
SERIAL I/O INIERE'l'CE, 7-23 

1Ji1400/D!420/lJl600, address SIlfloe, 8-1· .. . 
BLT registers, 8-2 
configuration, 8-4 
display board j l!IIpers, 8-5 
display control and status 
registers, 8-8 

fault frame, 8-11 
fault types, 8-11 
fault vectors, 8-12 
float11ig-po1nt foruat, 8-13 
floppy controller, 8-13 
I/o map, 8-15 
II:SR, 8-16 
memory board jl!llpers, 8-17 
MIll, 8-20 
IOOIIitortiming,8-23 
PEB, 8-25 
PFl'E, 8-24 
PID/l'RIV Register, 8-21 
PI.'m, 8-24 
Ring/Disk, 8-29 
SERIAL I/O INIERE'l'CE, 8-44 

tN460/lJil66O/DSP160, addreEis SIlfloe, 
9-1 .. 

ASr page mapa, 1-4 
BLT registers, 9-2 
cache, 9-2 
configuration, 9-3 
control panel registers, 9-5 
CPIO status register, 9-5 
Cl'U O>ntro1 Registers, 9-4 
display board jl!llpers, 9-7 
display control and status 
reg, 9-7 

fault frllll\e, 9-7 
fault types, 9-8 
fault vectors, 9-9 
floating point format, 9-10 
floppy controller, 9-11 
ma);p!d IJI!9IlI!Ilt table (lIST), 1-9 
1ClR,9-11 
IIII!IOOry I:oard jl!llpers, 9-12 
micro-madline control 
registers, 9-6 

IHJ, 9-14 
l1DIIitor timing, 9-15 
region register arrays, 9-14 
ring/disk, 9-15 
I!e91M!Dt map, 9-14 
SERIAL I/O INI'ERFJ>CE, 9-15 

1Jil550, adaress S!l!Ioe, 10-1 
configuration, 10-2 
Cl'U I:oard jl!llpers, 10-3 
display board j l!IIpers, 10-4 
dislYtape/ca1endar controller, 
10-5. 
fault frllll\e, 10-11 
fault types, 10-11 
fault vectors, 10-11 
floating-point format, 10-12 
FPU, 10-12 
IICSR, 10-12 
IIII!IOOry board jl!llpers, 10-1:3 
MIll, 10-14 
nont1or timing, 10-14 
IIIl1tiOOs registers, 10-15 
PFl'E, 10-17 
PI.'m, 10-17 
l'RQt entry points, 10-17 
ring registers, 10-18 
serial i/o interfaoe, 10-20 
1M!: registers, 10-20 

rsP80/A, address spaoe, 11-1 
configuration, 11-2 
Cl'U board jl!llpers, 11-3 
IlIA controller, 11-4 
fault frllll\e, 11-4 
fault types, 11-4 
fault vectors, 11-5 
MCSR, 11-6 
MIll, 11-6 
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multioos registers, 11-6 
PF'l'E, 11-8 
1Tl'E, 11-8 
PRCM entry ~ints, 11-8 
ring registers, 11-8 
SERIAL I/O INIERFl'CE, 11-8 

dvte_t in disk.p.rL]l'ls, 1-7 

-E-

Early acknowledge field, 1-17 
ENlRY WN'm<L BLQ(l( (Ern), 3-7 
entryJ>locJct in 

name.p1t.]l'ls, 2-5 
ERROR WIlES AND MESSllGES, 4-1 

AEGIS ERRCR WDES, 4-1 
BOOT ERRORS (PRCM), 4-13 
DIAGN)STIC ERROR WIlES, 4-14 
MNEKlNIC IEBmGER ERROR 

WIlES (PRCM), 4-16 
SYSBCXJr ERRCR WIlES, 4-17 

E.VENl' CDUNI', 1-7 
eventcounLt of !:ase. ins.]l'ls, 1-7 
EXCEPI'ION ERROR STACK rnAME, 

see FAULT rnAME 
EXCEPI'ION TYPES, 

see Fl\IJLT TYPF.'l 
EXCEPI'ION VECroRS, 

see FAULT VECroRS 

-F-

Fl\IJLT DIAGN)STIC RE<DRD, 1-8 
Fl\IJLT rnAME, 

1l'l300/320, 7-13 
1l'l400/420/600, 8-11 
1l'l460/660/llSP160, 9-7 
1l'l550, 10-11 
OOPSO/80A, 11-4 

FAULT TYPF.'l, 
1l'l300/320, 7-14 
1l'l400/420/600, 8-11 
1l'l460/660/llSP160, 9-8 
1l'l550, 10-11 
OOPSO/80A, 11-5 

Fl\IJLT VEcroRS, 
1l'l300/320, 7-15 
1l'l400/420/600, 8-12 
1l'l460/660/llSP160, 9-9 
1l'l550, 10-11 
OOPSO/80A, 11-5 

faulL$bus_info_t in 
fault.ins.]l'ls, 8-11 

faulL$dia9.-t in 
fault.ins.]l'ls, 1-8 

FILE M1\P, 2-11 

FILE SYSTEM, 2-1 
FILmAME SlFFlXES, 3-8 
Ft.CV\Tm:;-IDINI' FORMAT, 

1l'l320, 7-16 
00400/420/600, 8-13 
IN46O/660;t:GP160, 9-10 
1l'l550, 10-12 

FLOPPY WN'mCLLER 
1l'l300/320, 7-4 
1l'l400/ 420/600, 8-13 
00460/660/llSP160, 9-11 

FRI, 7-16, 10-12 

-If-

Header Record, 2-12 

-1-

I/O M1\P, 6-4 
I/O M1\P ALLOCl\TION, 6-5 
infobliLhd<-t in 
name. p.rt. ]l'ls, 2-4 

INSERT FILES, 
acct. ins.]l'ls, 2-13 
acl. ins. pas, 2-2 
acls.p.rt.]l'lS, 2-1 
!:ase. ins.]l'ls, 1-7, 2-8 
disk.p.rt.]l'ls, 1-7 
eventcounLt of 
!:ase.ins.]l'ls, 1-7 

faulLins.]l'ls, 1-8 
io. ins.]l'lS, 1-6 
nmap.p.lt.]l'ls, 1-11 
name.p.lt.]l'ls, 2-4 to 2-6 
po:x>. ins. pas, 2-12 
procl.p.lt.asn, 1-14 
rgy. ins.]l'ls, 2-14 
s!:ase. ins.]l'ls, 2-15 
vm.ins.]l'ls, 1-2, 1-9 
vol.ins.pas, 2-2, 2-3, 2-19 
to 2-24 

IN'l'ERNlJPI' VECroRS, 
see FAULT VEcroRS 

-K-

KEYBOI\RD, 6-6 
880 keyboard - map, 6-6 
880 keyboard chart -
!*>ysical, 6-7 

880 keyboard chart -
translated (user mode), 6-8 

l<M-profile keyboard - map, 6-9 
l<M-profile keyboard chart -
Physical, 6-10 
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.. :tow-pwfile Irey\loard c:bart -
trMBlated (IIMr mode), 6-11 

-It-

Lights ptOgrIID, 5-4 
1v..label...t in vol.ins.pes, 2-19 ... 
MllQlIIIE LBIIEL 1:'I!I!OOG&t, 5-3 
1II!G'l'AE£~, 6-12 

system configuration pointer 
(at lIDFP6), 6-12 

system configuration block, 
6-12 

cbannel amt:rol. block, 6-12 
par.a:er block, 6-13 

IIM'l'BD SIiJlIII!IIT 'IN!LB (MST), 1-9 
IIiXlRX I!OI\RI) JIIIPBRS, 

I11400/420/600, 8-17 
I11460/660/t6P160, 9-12 

., msso, 10-13 
IIBIIm: <DI'lRCI.,IBl7I1US R!l3ISTERS 

1JI300/320, 7-17 
III400/420/600, 8-15 
I11460/660/DSP160, 9-11 
!lIS50, 10-12 
DSP80/SOA, 11-6 

IIEIIlRY 1llllli'GJHm' tJNl'l' (MIll), 
.0000/320, 7-16 
I11400/420/600, 8-20 
I11460/660/t6P160, 9-14 
1lI550, 10-14 
t6P80/8OA, 11-6 

IIEIIlRY MAP (IIIIU», 1-10 
II!KlRY MAP EN.IRY (IIMI\l'B), 1-11 
Message data, 1-18 

. Message header, 1-15 
IIIIIlpe in auap.pvt:.pes, 1-11 
IDiImR TIMDC 

I11550, 10-14 
_xx, 8-23 

IIIIDDIIC 1J!IItIJGER, 5-5 
IIBDIIC IJ!IItIJGER ERR(R a:u:s 

(PlOI) , 4-16 
1IS'l, 1-9 
mst'Lt in VID.ins.p!ls, 1-9 
IIJLTIBOS IEl7ICBS, 6-15 
IIJLTIBOS REGISTERS 

!lIS50, 10-15 
DSP80/SOA, 11-6 

-It-

New IDa;~, 5-2 
New Options to IDa; 
~,5-2 

Notes on directories, 2-7 
Notes 01\ l1Ix60 crashes, 5-14 

..0-

CII 1IIIl'PIN3, 1";12 
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1'I!GE !1WE 'IN!LB IiRlRY 
(Prl'E) 

1JI300/320, 7-18 
I11400/ 420/600, 8-24 
!lIS50, 10-17 
t6P80/8OA, 11-8 

Pia: MAPS, 1-4 
1'I!GE 'IlWISLATIOO 'IN!LB IiRlRY 

(Pl'm) 
000/320, 7-19 
I11400/ 420/600, 8-24 
I11550, 10-17 
DSP80/8OA, 11-8 

HlGOO S!S'mM, 1-13 
l'iU.a:er Block, 6-13 
PA'DIIWE Sl/N'DIX, 3-9 
l'QI, 1-14 
Pm, 8-25 

definitions, 8-25 
Pm am.ndB, 8-26 
Pm amtrol register bits, 
8-26 

IIMful axnbinations, 8-26 
Pm status register bits, 
8-26 

PERIPHERAL I/O, 6-1 
pfte in JIIIllft.pvt:.pes, 7-18 
H1ysiCiU address BI;lI!loe, 3-2 
PlO, 6-1 
poapILt in vm.ins.pas, 1-4 
PPLt in base.ins.pes, 7-19, 8-15 
PlO reoord, 2-12 
PJ!O_$headel:o-t in PJ!O.ins.pes, 2-12 
PJ!O_$reoord...t in PJ!O.ins.pes, 2-12 
procLt in procl.pvt:.aan, 1-14 
l'ROCBSS CINJRa. BLOat (l'QI), 1-14 
mocESSBS, 1-15 
~ IIIFORM!\.TIQi/, 3-1 
HOI EN.IRY 1OIN'lS 

0000/320, 7-19 
1Ji550, 10-17 
DSP80/BOA, 11-8 
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pvJabeLt in vo1.ins.pas, 2-21 

-R-

RECORD T!PES, 
accL$header in acct.ins.pas, 
2-13 

accL$recoreLt in 
acct. ins. pas , 2-13 

acL$entry in ac1.ins.pas, . 
2-2 

acL$hdr in ac1s.pvt.pas, 2-1 
acL$rep in ac1s.pvt.pas, 2-1 
astELt in vrn.ins.pas, 1-2 
baLblk in vol. ins. pas, 2-2 
baLhdet in vo1.ins.pas, 2-3 
b1k ... hdet in base.ins.pas, 
2-8 

c1oc1Lt in base.ins.pas, 1-5 
dctELt in io.ins.pas, 1-6 
dir_entry_t in name. pvt. pas, 
2-5 

diet in name. pvt. pas, .2-4 
diet in name.pvt.pas, 2-6 
dvte.....t in disk.pvt.pas, 1-7 
entry.J:lloclLt in name. pvt. pas, 
2-5 

eventCXlllllLt of base. ins. pas, 
1-7 

faulL$bus....info_t in 
fault.ins.pas, 8-11 

faulL$dia9....t in 
fault.ins.pas, 1-8 

infoblk...h<lct in 
name.pvt.pas, 2-4 

1vJabeLt in vol. ins. pas, 
2-19 

mnape in mnap.pvt.pas, 1-11 
nste in vrn. ins. pas, 1-9 
pnape in vrn.ins.pas, 1-4 
wo_$header_t in wo. ins. pas, 
2-12 

wo_$recoreLt in wo. ins. pas, 
2-12 

procLt in procl.pvt.asm, 1-14 
pvJabeLt in vo1.ins.pas, 
2-21 

r9\,-$registry_t in 
rgy.ins.pas, 2-14 

streaI1L$hdr_rec:....t in 
sIlase. ins.pas, 2-15 

uieLt in base.ins.pas, 2-16 
vtoc.J:llk....t in vol. ins. pas, 

2-22 
vtoc ... hdet in vo1.ins.pas, 2-24 
vtoc..Jnape in vol.ins.pas, 2-24 

vtooe in vol. ins. pas, 2-23 
vtocELhdr_t in vol. ins.pas, 
2-23 

vtoclt..t in base. ins.pas, 2-25 
Region registers arrays, 9-14 
RB:;ISlRY roRIIM', 2-12 

Mader record, 2-12 
Pro record, 2-12 
ac:oount header, 2-13 
ac:oount record, 2-13c 
registry record, 2-14 

Registry record, 2-14 
RfSWRCE L()(l(, 1-18 
rgy_$registry_t in rgy.ins.pas, 
2-14 
~ Pl\CRET FOl!M!lT, 1-15 

message mader, 1-15 
type field, 1-16 
early l\CK field, 1-17 
message data, 1-18 

RIN;jDISK, 
m400/420/600, 8-29 
m460/660/DSP160, 9-15 
~ RB:;ISrERS, 

0000/320, 7-20 
m550, 10-18 
DSP80/80A, 11-8 

-8-

Sec}nent mars, 9-14 
smuAL I/o IN'lERFACE 

. 0000/32OX, 7-23 
m400/420/600, 8-44 
m460/660jOOP160, 9-15 
m550, 10-20 
[SPSO/BOA, 11-8 

9rACI( mAI!E, 1-19, 3-10 
STAWS liaID,1-19, 3-10 
statWLt in base.ins.pas, 1-19, 
3-10 .-
statWL$t in base.ins:pas, 4-1 
smFJ\II FILE 1IEAIlER, 2-15 
str'!!allL$hdr_rec_t in 
sIlase.ins.pas, 2-15 

S'iS TYPE, 1-2, 2-8 
~ ERRCR <DIES, 4-17 
SmTEM BOOr FILES, 1-20 
System Cbnfiguration Block, 6-12 
System Cbnfiguration Pointer 

(at xxxFF6), 6-12 
SY5"lEM IEBmGIIG, 5-1 
SYS'lEM DIRECroRIES, 1-21 
SYS'lEM WMPS, 5-15 
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TIlERS, 6-17 
'lalClll'l\D, 6-17 
'mAP (J)JES, 1-22 
'mAP HlGES, 
see FlWLT VBCroRS 

'l'YPe Field, 1-16 

-0-

UID Hash Algorithm, 2-16 
uicLt in base. ins.p!ls, 2-16 
UIJlg - System, 2-17 

um Hash Algorithm, 2-16 
UIJlg - System, 2-17 

lINIQUE IIEII'l'IFIER (UID), 2-16 
Useful HB CXlI1Ibinations, 8-26 

-v-

Virtual memory, 3-3 
VlLlI!E LI\BEL - ImIOIL, 2-19 
VlLtlME LllBEL - PllYSIOIL, 2-21 
VIE REGISTERS (0050), 10-20 
V'lOC BLOCX, 2-22 
V'lOC IlII'lRY, 2-23 
V'lOC IIFAIER, 2-24 
V'lOC INIEX, 2-25 
V'lOC IIi\P mJRY, 2-24 
vto<:...bllLt in vol.ins.pas, 2-22 
~t in vol.ins.pas, 2-24 
vI:oc;Jnlpe in vol. ins. pas, 2-24 
vtooe in vol. ins. pas , 2-23 
vtooLhdr_t in vol.ins.pas, 2-23 
vtoclLt in base. ins. pas, 2-25 
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REIIIER'S RESKNSE 

Apollo O:lmputer uses readers' comnents in revising and 
imprOlling our cbcuments. 

Document Title: Apollo 00MAlN Engineering Handbook 
Document Revision: 03 
Order Nunber: 002398 

What is the best feature of this manual? 

Please list any errors, omissions, or problem areas in the manual. 
(Identify errors I¥ ptge, section, figure, or table nunber wherever 
possible.) 

What type of user are you? 

_ Systems programmer; language _________ _ 
_ Applications programmer; language _______ _ 
_ Apollo SSR 

How often cb you use the Apollo system? _________ _ 

Nature of your work on the Apollo system: _________ _ 

Your name Date 

Organization 

street Address 

City state Zip/CoWltry 
No postage necessary if mailed in the u. S. 


