PRIVILEGED INSTRUCTIONS

000001  HALT 000010 Skip if MAINS OFF
000002 MASK 000011 Skip if MAINS ON
000003 Acknowledge Interrupt J0O00012 Skip if PARITY
000004 Interrupt ON 000013 Skip if PROTECTION
000005 Interrupt OFF 000014 Bkip if BOUNDARY
000006 Skip if Interrupt ON 000015 Skip if MA=SW
000007 Skip if Interrupt OFF 000016 Skip if CONT. INTERRUPT|
000017 1,0 RRSET
INPUT/OUTPUT
17 16 15 14 1312 11 10J9 8 7086 5 413 2 1
Colooltial [ I [T 1T 11717}
w [ ¥ - - L ~ - ]
1=mh) O=B FUNCTION MODE DEVICE CODE
A 1) FUNCTION SKIP IF MO
4 [ O | No operation BUSY 1 DATIM
5 1 Set BUSY, Clear DONE NOT BUSY 2 DATI2
[ 2 Clear BU3Y, Clear DONE | DONE | DATI3
T 3 I0PLS NOT DONE 4 DATOY
5 DATO2
in_lout| STANDARD DRYICR CODRS 6  DATO3
20 |60 | Alpha-numeric Keyboard 7  SKIP
50 {40 | Visual Diasplay Unit
- {30 | Printer Devices raime an INTERRUPT
- |34 | Serial Printer (BCL) REQUEST whilst the DONE
66 (67 | IBM I/O ¥riter flag is met, unless
11 |33 | Paper Tape (8 track) disabled by the current
70 |70 | Diso MASK,
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L.0,8, DISC FAULT MESSAQH
MUNIT xxxxzzx BECTOR xxxxax : STATUS xxxxxx®

The UNIT field identifies the devioce (bita 641), drive (16115)
wnd oartridge (17). The SECTOR fisld identifies the base sector
of the transfer (not necemsarily the faulty mector sinoce up to
8 mootors may be involved in the transfer),

The ayatem pontinually retries tha tranafer (re-imsuing the
measaga approx, ayery 20 seos,) until the fault olears, or
until the unit ie taken off-line,

TYTE 10 Jant fAaat TPM Av, Aocann
pala 55‘33 of 128 words 014537 2,400 h2maea
DIGO0 | 12992 of 128 worda | 031277 2,400 49mBeg

MEMORY REFERENCE INSTRUCTIONS

1 wflis 4 3fia v wje v vl 5§ ]33 2 1
(T U1 T Rl L LT ]
L& Ll
OFERATION CODE MEMORY ADDRESS
i=Zero Page, O=Current Page
i=Indirect, O=Direct
QCTAL | MNEMONIC it BeC
0z JUMP Jump unconditipnally 1.2
o3 JSER Junp to Subroutine 1.2
04 INSZ Increment, Skip if result is Zero 2.6
05 DESZ Decrement, Skip if result is Zero 2.6
06 ARDA AFD into A 2.4
07 I0RA INCLUSIVE OR into A 2.4
10 XORA EXCLUSIVE OR into A4 2.4
11 ADA ADD to A 2.4
12 ADB ADD to B 2.4
13 SFA SUBTRACT from A 2.4
14 3SFB SUBTRACT from B 2.4
15 ADAC ADD to A with carry flag 2.4
16 ADBC ADD to B with carry flag 2.4
17 SFAC SUBTRACT from A with carry flag 2.4
20 SFBC SUBTRACT from B with carry flag 2.4
21 LDA LOAD inte A 2.4
22 LDB LOAD into B 2,4
23 CMPA COMPARE with A, Sidp if Unequal ¢ 2.4
24 CMPB COMPARE with B, Skip if Unequal * 2.4
25 STA STORE A 2.4
26 3TB STORE B 2.4

81l 17 bitp participate in the com
sot Iif the register (excluding 217) i=m greater than the
operand, otherwise the OT flag is cleared.

rison, The 3T flag is

Each level of Indirect addressing adds 1.2 usec,

REGISTER INSTRUCTIONS

9 3 1 [ ] 4 3 2 1
B 002 PT vith 8

e (75 b fomard " [ [ |5 [ 25
4 003 1GHT CARRY MSBafl LS B
B 004 Coe's

CLEAR CLC | coMP] BEIP | BWAP R ESVR
A 005 COMP SIGN BIGN
B 006 | TRUE s:u SKIP | SKIP BEIP One's

or ? ir it | eLe if | CLGT | CLEAR
A 00T | PALSEl NEG |NOT P|CARRY| ar COMP

MICRO-PROGRAMMING RULES

1. Imstructions will be exeecuted in order from the left, except
CLEAR SIGN vhich on some machipes precedes CLEAR.

2. If skips are combined, the skip vill eceur omly if all conde

itions are fulfilled,
BLSB) are combined
conditions are met,

except if AMSB and ALSB (or BMSB and
the skip will eccur {f either or both

3. The effect of ecombining SRIFT and ROTATE or INC and DEC is

undefined,

MASKS ST,
0/0201 |Bit 1 0/0040 | =TASK NUMBER
0/0202 |Bit 2 0/0077 | ->SYSTEM DATE
0/0204 | Bit 3 0/0072 | -4MASTER BUFFER (3200-)
0/0210 | Bit 4 0/0067 | -58POOL BUFFER (3400-)
0/0220 |Bit 3 0/0066 | =>INPUT or PRINT BIFFER (3600-)
0/0240 [Bit 6 0/0073 | >FILE. TABLE
0/0302 |Bit T 0/0074 | -3 TASK CONTROL AREA erigim (3720-
0/0316 | Bit 8 0/0057 | wMax. Plain Paper Queus Number
0/0321 | Bit 9 0/0060 | wMax. (DELETIONS) Queue Number
0/0332 [ Bit 10 0/1300 | =PASSVWORD 1
0/0341 [ Bit 11 0/1305 | =PASSVORD 2 (BL Package)
0/0384 | BLt 12 0/1312 | «PASSVORD 3
0/0347 | Bit 1) 0/1317 | =PASSYORD 4
0/0352 | Bit 14 742~ =Printer Completion request word
0/0355 | Bit 15 (B17=mo cancel, B16-1=Task Wo
0/0356 |Bit 16 of station to be flashed at end)
0/0377 | Bit 17 APTER "GET":
0/1752 | 000377 0/0043 | mA register contents
0/1753 | 177400 0/0044 | > Next Input Pield in buffer
0/0375 | 000177 0/0045 | =No. of characters i{nput
0/03%0 | 000300 APTER_"FETCH":
0/0325 | 000500 0/0151 | > Record (1st vord) withim buffer
0/0326 | 000600 0/0152 | mlogical Record Length (words)
0/0376 | 377777 EEPORE "SPOOL":
0/0374 | "3P spr 0/0070 | > Next Spocl Hecord Xumber
BEEPORE "UNSPOOL" 1
3377- | =Next Spool Record Number i{n chain

003001 ALSB 002001 BLEB
003002 AMSB 002002 BMSE
007600 ANEG 006600 ENEG
007500 ANG 006500 BNg
007200 APOS 006200 BPOS
007100 | Ap 006100 | B
007002 CLA 006002 CLB
002400 CLC

006004 cLoT

005004 CLSA 004004 CL3B
007001 COMPA 006001 covra
004040 COMPC

005002 COMPSA | 004002 COMPSB
003010 DECA 002010 DECB
005001 ESWRA 004001 ESWRB
003004 INCA 002004 INCB
003240 LRA 002240 LRB
003260 LRAC 002260 LRBC
0016004n| LRAR 00065004n| LREBn
003300 LSA 002300 L3B
001700+n| LSAn 000700+n| L8Bn
000000 wop

003040 RRA 002040 RRB
003060 RRAC 002060 RREC
0014004n| RRAn 000400+n| RRBn
003100 R3A 002100 RSB
0015004n| RSAn 0005004n| RSPa
001520+n| RSAAn D005204n| RSABn
001001 SETGT

005006 BETSA 004006 EETSB
0065440 BRC

006410 SEGT

004020 SKIP

006040 SENC

006010 SENGT

005010 SYAPA 004010 SVAPR

Skip if Bit 1 m

Bkip 1f Bitib w @

Skip if Bit1T = |

Skip if mot zere

Bkip 1if Bit1T = f§

Bkip 17 zere

Clear

Clear Carry Plag

Cleur Greater Than Flag
Clear Bit 17

Complement

Complement Carry Plag
Complement Bit 17

Decrement by one

Enter Bvitth Register
Increment by ona

Rotate Left by 1 (excl.B17)
Rotate Left by 1 with Carry
Rotate Left by m (exel.P1V)
Laft 8hift by 1 (excl.Bi7)
Left Bhift by n (excl.B17)
Ko Operation

Rotate Right by 1 (exel.Bi7)
Botate Right by 1 with Car
Fotate Right by n bnl.!ﬂ}
Right Bhift by 1 [excl.B17)
Right 8hift by n (excl.B17)
Right 8hift by m Arfthmetic
Bet Greater Than Plag

et Bit 17

Skip if Carry Plag = 1

Skip if Oreater Then Flag m!
Skip uncenditionally

Skip if Carry Flag = ﬁ’

8kip f Greater Then Flag -ﬂl

Svap Byles

Maximum value of n {s 15 (decimal),
Execution Time 1.4,
shifig/rotates (1.

see, excapt BETOT (1.2 4s) wnd multi
Ao if mgiy 3.2 48 ¢ 5 = Lt

BE6] 4.8v3 ngll) 6,409



FRAN TRANSLATION TARLRE
BEINT TOP PRINT
m:_ 1L Pl‘ﬁ'u lnEC | QCT BITE ASCIT FO3'N
0|000 000000 WUL 64 [100 040000 © 36374~
t |oot 000400 SOH  3600- 65 |101 040400 A  3640-
2 |oo2 o0i000 5T 66 |102 041000 B 36404
s |003 001400 ETI  3601- 67 103 041400 ¢ -
4004 002000 EOT 3601%-| | 68 [104 042000 D  36414-
5| 005 002400 ENQ 3602- 69 [105 042400 E  3642-
6|006 003000 ACK 36021-] | 70 [106 043000 F 36424
7|007 003400 B 603~ T4 {107 043400 __ g __ 3643~
8| 0i0 004000 B3 360%}2 72 [110 044000 H 36434
9011 004400 HT  3604- 73 |11 044400 I 3644-
10| 012 005000 LP 36044~ | 74 [112 045000 J  36444=
11 {013 005400 VT 2605~ 75 1113 045400 K 3645~
12 [ 014 006000 PP 36050-| [ 76 [114 046000 L 36454~
13015 006400 CR 3606~ 77 | 115 046400 M 3646-
14 {016 007000 S0  3606%-| | 78 [116 047000 W  3646)=
15017 007400 SI 3607~ 79 | 117_ 047400 _ 0 __ 3647-
16 [ 020 010000 DLE 3607H-| | 80 [120° 050000 P 36471~
17| 021 010400 DCi 3610~ Bl | 121 050400 Q 3650-
18| 022 011000 DC2 36104~ | 82 |122 051000 R 36504
191023 011400 DC3 3611~ 83 (123 051400 38 -1
20| 024 012000 DC4 36114-] [ B4 [ 124 052000 1T 36514
21 | 025 012400 MAK  3612- 85 |125 052400 U  3652-
22| 026 013000 SYN 3612)-| | 86 |126 053000 V  36524-
23| 027 013400 BTB__ 3613- 87 | 127 053400 ¥ 3653
24 [ 030 014000 CAN 3613%-] |88 ]130 054000 X 36534
25| 031 014400 EM 3614 B3 [131 054400 T  3654=
26 {032 015000 SUB 36143-| (90132 055000 2z  36541-
27033 015400 ESQ 3615 91 | 133 055400 € 3655=
26 | 034 016000 ¥3  3615%] | 927[134 056000 N\ 36554-
29| 035 016400 03  3616- 93 {135 056400 1 3656~
30036 017000 R 3616%-| | 94 [136 057000 T A 36564
31 037 017400 US 3617 95 | 137 057400 . 3657~
327|040 020000 s  3617%-| | 96 [ 140 060000 ~  36574-
33 {041 020400  § 3620~ 97 | 141 060400 =&  3660-
34| 042 021000 =  3620%-| | 98142 061000 b 36604
35 | 043 021400 621= 99 | 143 061400 ¢ 3661
36 | 044 022000 362 100 | 144 062000 d  36614-
37| 045 022400 %  3622- | |101 | 145 062400 e 3662
38 | 046 023000 &  3622%-| [102| 146 063000 f  36624-
39 023400 " 62 103 | 147 063400 g 3663~
40| 050 024 362 104 [ 150 064000 h 3663~
41| 051 024400 )  3624= | (105 (151 064400 1 3664~
42| 052 025000 ®  36244-| [106 | 152 065000 § 36644
43| 0537 025400 +  3625- | [107| 153 065400 k3665~
44 | 054 026000 , 3629 108 | 154 0BBOOO0 1 36651
45| 055 026400 - 3626~ | [109)| 155 066400 m 3666~
46 | 056 027000 ,  3626%=] |110| 156 067000 n 3666
47] 057 027400 / 627- | 1111 | 157 067400 o 3667
48| 060 030000 O 3627 2] 760 070000 p  36671=
49| 061 430400 1 3630- | 113|161 070400 q  3670-
50| 062 031000 2  36304-| [t14]162 O7M000 r 36704
51 | 063 031400 631- | 1115 ] 163 071400 671-
52 | 064 4 563 Ti6[ 164 072000 & 3671
53| 065 032400 8 3632~ | 117|165 072400 u  3672-
54| 066 033000 6 3632k~ 118|166 073000 v 36724
55| 067 033400 7 _ 3633~ | |119] 167 073400 w __ 3673-
56| 070 034000 8  3633%-| [120] 170 074000 = 3673
57| 071 034400 9  3634- | [121 [ 171 074400 y 3674
58072 035000 +  3634%-| |122| 172 075000 3 3674
59| 073 035400 3 3635~ | 123|173 075400 [ 3675~
60 [ 074 036000 <  36351-| (124 [ 174 076000 | 36751
61075 036400 = 3636~ | [125)| 175 076400 }  3676-
62| 076 037000 >  36364=| 1126|176 077000 =~ 36764
63[0T7 037400 7 3637~ | [127] 177 077400 DEL 3677~
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1 Ady [$57¢€)

| Add Lu Double Wurd (TH]

Culeulate Check Ligte [r)

Clear blosk wf Cora [TC)

Couplement Double Word [T]

Compute [393/5:T)

Conversiont ASCII = Binnry [STC]

| Conversiont AZCII <> Hetpcode [STC]
Conversiont Dlnary - AECII [CET)
Converslon; Metscode -» ASCII [TSC]
Conversion Octal Address =) 9 chars [T]
Convcrsiont Octal Word -> 6 chars [T)
Convert to =ve i1 evue [TC]

Couvert to eve Il -ve [TC]

Divide with Remuluder [SST)

pivide wnd Found [S5T]

Divide by 10 with Remuinger [r]
Livide Ly 10 Roundea [r)

Flash [3

Flesh Single Stwtion (8]

Halt [rl

Left Shirt Mleek ol Core [TC)

Lowd Charscter [5rl

Loud hord (3r]

Move b Pad Cheructers [HTC]

Kove Words [STC)

Fultiply [85T)

Multiply by 10 (TCr)

Hame & Audrass Pruowssor LPVY]-3 PETYY
Resolve OFfaset Adaress [r]

Resolve Orlset Blook [T]

Right Shift Block of Core [TC]

Sklp 4 Blocks kyual [33C)

Skip ir Bleck Hot Zaro [SC)
Space=Fill Block of Core [TC)

SLore Churucter [Tr)

Store Worua [Tr)

Subtract [35TC]

Subtract from Double Word [TS)
Suspend ¥

Swap Macks of Core [TTC)

Unpack Lete (Tr]

INPUT/OUTPUT STATION LIDRARY

Convert Japut & Test Limits (VV]

to Erver Handler ¥

Get [P)=>» C5T.. *

Get Pmsaword [5] ®

Inniblt [r)

Fack Lute [r]

Put (8] @

to "PRUGRAM?™ prumpt (clears soreen) °
Lo "PROGRAKT® prompl (withoul clear) @
Specify 1/0 Statlion taoutn Palnt [¥]
Specify 1/0 Statlon Print Queuse [r] ¥

Split [K]=> C3 @

FILE ACCESH LIRRARY

Delate 15 Hegord [CK] ®
Extraot From File Contro) Plock (Cr)
Feteh [CKT) ®

Load I5 Record [CSK] ?
Overwritg [3] ®

Rewrite ¥

Stow System Contral Record ¢
3POOLING LIURARY

Asalyn Print Queue [r)

Post to Print Queue [K] ®
Spool @

Spool & Post ta Print Queus ¥
Unspool (K] ®

PRINTER LIDRARY

llominate Re-antry Polnt [V)
Howinate .Termination Subrouline [V]
Print Line [r] ®

to Tosk Control Frogram 8
Skip il Orlgicnal

S «> Source; T =) Terget; K =2 Keyj P =) Pprometer Lluck
¢ 2 Control Wordj; ¥ s Valuej r o register| ® bresks (ile LOCK

s smsssssdbsssstssASsSAssRESRESS

CONTROL WORD FORMATS

FETCH
i vy g ashie el 8 7Q6 5 43 2 1
alalolplolelalofn T 11 [ ][ 1]
resr Ligan, L Ly Mg . .
\ peTonl Ty LINK o Overlay — PILE IDENTIFIER

Mg

1oaks FETOH HEXT

GET = FETCH mode

v e lig 1aashe nwvelg g 1 de 5 403 2 1

Oalslalalalolgal T 1T 111 1
I'Hm' L. |_ FILB‘IDEHTI?IER
ALPHA l'ustlure

1]

CHECK DIGIT seqe

i "TESTY

i ject Loaded Hecurds

P, (ESCAPE)

GET - BINARY mode
1 ey 14 ashe nviofe 8 706 5 483 2 i
T

EFRNNANCENEECEHREER
!. L"il'—"ﬂuth“{;w Word Lungth  No, of Ducimal.
g t laces in Terget

CHECK DIGIT pug, of Turygu P =

T3 between liwite Po (ESCAPE)

G HEGATIVE

GET = CHARACTER mode

v wdiy 14 asfiz 1oy o8 7]6 5 415 2 i
olplalalsloloalol 11 1 1 1 1]
h::;i:‘:umj spr R KAX LENGTH (CHARACTERS)

M. Flasliback

B (ESCAFE)

Specift 1/0 8t'n Print Q@ + Reprint [r) *

HuVE = PAD
SPLIT
17 iy 14932 oo 8 786 5 443 2 1
[Ti]elelofelelo[alol T T T 111
po (ESCAPE) MAX LENGTH (CILARACTERS)
CONVERSION - BINARY= ASCII
17 twfs 141312 1 0fl9 B8 706 5 413 2
Wl T T T T T IAL T LT T]
.:m!ncn TANGET | BINLRY TARQET a!amo LENQTH
i ‘E;:g:u s ffﬁ‘{ﬂ"“““ WORD aharacters)
LEADING ZERDs required LENaTH CHROK DIOQIT rlquira1:
EXTRACT FROM FILE CONTROL BLOCK
1 quls g4 ysh'2 gy 100g g 746 5 413 o |
[ 11| HEEN
“2 & " b & .
‘.Jh_uu'l—-u nay FCh u:rd oy FILE I'DEhTIPIER



