NORMAL k DESIGNATOR

READ STORE REPLACE JumP

k Jump to

MN. | Origin | MN. | Dest. MN. | Origin | Dest. | MN. | Modulo 218
0}{’blank” | sy +Bb ar a ‘not used” - — | 'blank’ sy + Bb
1L YL L[ v, L TREN YL
2|l v Yy u Yy u Yu | Yu u Yy
3| w ¥ W Y ] ¥ Y | w Y
41| RX X[w|+Eh AS A ‘not used” - - RX ¥s+Bh
s(f Lx xvp o |erL [¥{sv [ Lx xyp | vy | wx XYL
B|| ux Kty | CPU [Y{=Yy | UX xyy | Yy | ux XYy
7| AR A CPW | ¥&Y  [‘notused’ | - - AR (A}
¥ = (Vs + Bbl L = Lower half
5= Selected SR (4-0) or P{17-13)

concatenated with y (12:0}
sy = 5 (14-13) concatensted with y (12-0) CP = Camplement
W = Whole word MN = Mnemanic

NORMAL b DESIGNATOR

NORMAL j DESIGNATOR

b MNEMONIC DESCRIFTION i MNEMONIC DESCRIPTION
0 ‘blank’ No Mod i] “blank’ No Skip
1 )] B1 1 SK Skip
2 82 82 2 i Skip if 0 Positive.
2 B3 83 3 aN Skip if 0 Negative
4 B4 B4 4 AZ Skip if A 4 Zerg
5 B5 85 5 ANZ Skip if A Not + Zoro
B B6 BB (] AP Skip if A Positive
7 B7 87 7 AN Skip if A Negative
SPECIAL J*DESIGNATOR
R [ [ ) LLP RLP AQ ANG
|| mn. | 10a MN. | 122 123 MN. | fD 144 125 127
|_0 ||'blank’ [ No Skin ‘blank’ | No Skip No Skip ‘blank’ | No Skip No Skip
1] sk I sk skip Skip sk: | skip Skip
2 |[ YiED: NOVF:|Opg=Azq | NoOver flaw [[ EVEN:] Even Parity A Positive
3 || ve1a:| Y= (0} OVF: | 09#Agg | Over flow 0DD: | 0dd Parity A Negative
4[] YIN [ {A) <Y< (O} AZ:  |A=+Zero | A=+7Zer0 AZ: | A+Zenn Q+Zero
5 || YOUT:|Y>W@orY<(a) || ANZ: [Av4Zera | A4t Zera ANZ: | ANot+ Zera| ONZ:[ 0 Not + Zero
6 || viEa:|¥<=(a) & Skip skip [lap: [ aposive [[p: | 0 Positive
7 || vota > @ 7 NoSkip | NoSkip AN: | AMegative |[QN: | 0 Negative

SPECIAL d,e,c,m, DESIGNATOR

DES || MNEMONIC DESCRIPTION
d ND Normal Device Interrupts
e EIS External Interrupt & Status
Word Storage
3 cl Channel Interrupts {Class V)
m M Metronome, only applicable
to modified processor
See Function Code 65

ADDRESS EXTENSION (s)DESIGNATOR

5 MNEMONIC DESCRIFTION

o §0 SAD

1 s1 SA1

2 52 SA2

3 s3 Bit 1713 0f P
or ‘blank’

I-6
1-0P
-6
11-0P

INSTRUCTION WORD FORMATS

STATUS REGISTER BIT ASSIGNMENT

9 28 27,26 25 223 22 21 2019 18 17 1615 14 13 12 11 10 9 B 7 B 5 4 3,2 1
] i 1 b s v
I T | 1‘ b s "
7 i b s v
n f b 5 N ]i‘] "
[ i n]a]e]c] ¥
f Ty foc|Bl 0 s ] ¥
102 ¥
SPECIAL PUSH, PULL /j\DESIGNATDHS
T || Toco | oo T3 || -0
0 RTC | $0:5R0 [ B4 QR : 0 Reg.
1 Bl 51:SR1 5 [ 5R - Status Reg.
2 B2 52:5R2 3 [ UNDEFINED
3 B3 AR A Reg. 7 3 UNDEFINED

(

MEMORY LOCKOUT REGISTER (MLO)

Cansale Read Only)

10P STATUS REGISTER

BIT DESCAIPTION BIT DESCRIPTION
20 Davice Number 2927 Interrupt Steering Register
3 Class 3 Interrupt Lockout 2521 | Lavel Control Register {opt}
4 Class 4 Interrupt Lockout 19-16 Relative Addrass Register
6 Class 3 Interrupt Lockaut 158 Read Lockout Register *
[ Relative Address Enahle 740 Write Lockout Register *

{108 only)

iy *  Lockout bits represent 2048

9 Scatter Interrupt Lockout word bloeks,

{10PB only)
10 Arithmetic Overflow
" Interrupt Steering Enable 1/0 CONTROL MEMORY ADDRESS

{10PB only)
1512 Channel Number BINARY DESCRIPTION
1816 | Error Type” 00CCCC Input Chain Pointar
2219 | Memary Module Number D1CCCC Qutput Chain Pointer
i 110 Errar toccee Input Butter Control Ward
2 Operand Errur riccece Qutput Bufier Control Word
% Instructian Errar
o i Besica B NOTE: € CC Cischannel number.
2 Addross Parity E

LT EXTERMNAL SPECIFIED INDEXING
% Data Parity Error
: 10 WORD

2 1/0 Data Parity Error 28 15 1a

* ERROR TYPE CODES TABLE

[ - ESI POINTER (BCW IN 1/0 CM)

Bits 16-16 DESCRIFTION 29 18 17 76 [
000 Input Dats Exror {not parity) I ‘ I —|
o0 Output Data Errar
00 Writs Lockaut Violatian {moified only) ===
o External Interrupt Error {nat parity} l
100 Input Chain Error 25 2
11 Output Chain Error [ MAIN MEMORY BCW ADDRESS * |u|
110 Read Lockaut Violation (moditied ory}
i 1/0 Write Lockaut Violation (modifiad only) * Odd address is refifl word

SPERRY=<=LINIVAC

DEFENSE SYSTEMS

UNIVAC 8303
INPUT/OUTPUT PROCESSOR
'FEB 78

CHAIN INSTRUCTIONS

=1 tor Monitar Interrupt

BINARY FUNCTION SYMBOLIC CODE SEQUENCE(S) DESCRIPTION
L BCW ny Butier Control Word, n=number of words
S _ 1o be transferred
EFW ¥l External Function: Whole Word, 1=1 for
A | Indirest
FEFW .l Farce External Function: Whole Word,
. . 1=1 for Indirect
010 =0, k=1 EFH ¥l External Function: Hali Word, I=1 for
e I N
010 =1, k=1 FEFH vl Force External Function: Hall Word, 1=1
tor
o n I08TOPm 110 Stop,
100 oLy 140 Glear Flog: O+ ypqo5 |
101 10J,m k ¥ 140 Jump, m=1 for Monitor Interrupt,
B o k=1 insert channel number in y3 g ]
| o | toser v | 170 set Fiog: 1 vz 95
m Ignooe 1/0 No Operation

29 28 27 26 25

CHAIN INSTRUCTION FORMATS

Z#IZS 22 2]I20 19 IB"H‘ 16 15.14 1121110 9 8 7 6 5 4 31 2
L L I

1 q]

X |

¥

a1

o[« [i]1] v

s |w[]

not used i

CONTROL MEMORY AND INTERRUPT ADDRESSES

INDIVIDUAL INTERRUPTS

ADDRESS (BINARY)

Ciass V Interrupt Packet
Status Buffer Control Word (BCW)
Status BCW Refill
Entrance Address
Power On Entrance w/Auto Start Selected
{10P anly)
Power Tolerance Entrance (10P only)
Executive Retum Entrance (I0PB only)
1/0 Write Lockout Entrance (IOP only)
Narmal Oevice Entrance
High Priarity Device Entrance {10P only)
Monitor Clock Entrance
Metronome Entrance (IOPB anly)
Memary Write Lockout Entrance
{IOP only}
Memory Read Lockout Entrance
(0P only}
RATC
B,
Maoniter Glock
Usad Intemaily
Used Internally
Push P Control Word (IOPB only}
Hardware Fault Entrance (IOF only)
Debug Made Scatter Entrance (I0PB. only)
Program Fault Entrance
Scatter Interrupt Starting Address {IOPB anly)
NDRO {10P only)
through
NORQ (10PB only)
through
NORO 4K (Option in 10PB only}
through

0 XXX [CCC  Coo
0 XXX CCC  C1w0
0 XXX CCC cn
100X Xx0 oo
1 00X XX0 010
1 00X xxg om
100X Xx0 110
TomX XX1oom
100001 0ax XX1 oot

1 LIES X1 o
1 o0x X1
100X X o

1 00X Xx1 m

0i0 00p  DOD
ol0 oo ZZZ
0I0 0ol Doo
ol o oo
010 001 LAl
010 0 ooo
m ooo 000
m 000 000
011 000 00t
017 000 010
00 000 000
o m m
(L] 00 oo
001 on m
(1] 100 0oo
ol on m

1

XXX implies 3-bit device number placed in address, thus completing relative address,

CCC rapresants channs! number,




REPERTOIRE OF INSTRUCTIONS

FUNCTION SYMBOLIC CODE

CODE NOTES* | FORMAT SEQUENCE(S) DESCRIPTION

o 16 SRO,j Shift Right (0) by Y

0 G SRA.j Shift Right (A) by ¥

0 I8 DSR j Double Shift Right (AQ) by ¥

') 1 [ [ ykbs | Compare Y with A, 0 oA &0

05 1-G SLQ,j v.kbus Shift Left (Qhby Y.

06 I-6 SLAj y.kbs Shift Left (Al by Y.

07 16 DSL v.kbs | Double Shift Left (AQ) by Y

10 16 Lo, vkbs | LoadQ:¥ -0

10 y=k=0 16 za, Clear 0: 0 0

" 16 LA ykibs | Load AiY =A

1 y=k=0 16 ZAj Clear A: D A

12 I-G L8 jykbhs | Load Bj: ¥ —Bj

12 y=k=0 -G B ] Clear Bj: 0 —Bj

12j=0 16 NOOP No Operation

13 6 ENY jvknhs | EncodeY: Y fencoded) -+ Bj

14 k= 16 sQ,i ykbs | Store 0: Q)Y

14 k=0 16 cPO,j Complement Q: {0)' 0

15 k=4 I-6 SA,j ykbs Store A: (A} =Y

15 k=4 16 CPAj Complement A; (A —~A

16 16 s8 iyknbs | StoreBj: (B =Y

160 16 87 yhbs Store Zero: 0 =Y

17k=0 I-6 STIME i Select Timing Source: j = Device Number

17k=1 16 NINT jv.bis | Normal Priority Interrupt: i = Davice Number: If Y 29,28 = 0
(A} =Y, INTERRUPT jand SKIP NI: 1t ¥ 29,28 %0, DO NI

17 k=2 3 1] HINT iybs High Prionity Interrupt: j = Device Number: It ¥ 29,28 = 0
(A} =Y, INTERRUPT jand SKIP N1: 1Y 29,28 #0, DO NI

17k=2 5 16 LLE ¥ Load Level Control Registery, _—
Lewel Contral Register -0

17 k=4 2 I-G NOROD NDRO Disable: Clear NDRO Enable F/F

17 k=5 2 |-G NOROE NORO Enable: Sex NDRD Enable F/F

17 k=6 2 -6 PSS i Interprocessor $top: Signal — Procossor |

17 k=7 2 G SCATI Scatter Interrupt: Cause Interrupt to all Processors

b1 -6 AAj AddtoA: (A)+Y <A

2 |-G ANAj Add Negative 1o A: {A) - Y +A

22 k47 1 -G M7 Multiply: {0 - ¥ ~AQ

23 k#1 1 G Dﬁ\ Divide: (AQ) =X — 0: Remainder = A

b2 -G RA Replace Add: (A)+Y ~Y & A

25 G RAN,j Replace Add Negative to A; (A) - Y Y B A

% 1 16 Y Addto 0: (0] +¥~0

27 1 -G AND} Add Negative to 0: (0} - Y —0

ki 16 LSUM Load Sum: Y + () =+ A

31 16 LOIF, Load Difference; ¥ — (0) -

34 I-G RSUM, Replace Sum: ¥ + {Q} —~Y & A

5 16 ROIFj ykhbs | Replace Difference: ¥ — (0} —Y & A

36 6 AL yhbs Replace Increment: ¥ +1-+Y & A

ky -G RO, vkbs Replace Decrement: ¥ — 1 =Y & A

40 1 16 LLPT ykbs | Load Logical Product: L [Y(Q)] —A

43 I-6 CM,j ykbs | Compare Mask: (A) - L [Y (0} —A Sense j,
ALY (- A

a 1 [ ALFT Replace Logical Product: L [Y(0)] —Y & A

50 I-G DAj Inclusive OR: Set {A), for ¥ =1

81 IG XOR,j v.kbs Exclusive OR: Complement {A), for 1

52 k#7 IG 5C yhbs | Selective Glear: Clear (A), for ¥,

54 IG ROR,j y.hbs Replace OR: [Set (A}, for 1 =Y&A

58 16 RXORj ykbs | Replace Exclusive OR: [CPL (A} forY =11 =Y & A

NOTES

1
2
3
4
b

See List of Special ] Designators
Instruction may be used on 10PB only
Instruction may be used on 10P only

Soe List of Special Push, Pull ] Designators. nc = Non-Circular {0t} Otherwise Circular. 1f bit 20 =1, Yg.4 must be 111
Instruction may be used anly on 10PB with 4K NDRO option

FUNCTION SYMBOLIC CODE
CODE NOTES* | FORMAT SEQUENCE(S) DESCRIPTION
16 RSC, vkbs | Replece Selective Clear: [Clear {A), for Y, =1] =Y & A
-6 RIL Release Interrupt Lockout
I-6 JRIL y.kbs Jump and Release Interrupt Lockout
-6 Jump if O Positive
6 Jump if O Negative
-6 Jump if A + Zero
16 Jump if A not + Zero
IG Jump if A Positive
16 Jump if A Negative
I-6 Jump
I-G Jump Conditiona it Jump j is Selected
I-6 Stop Conditionel if Stop |Srlw:lzdar|d Jump on Restart
I-0P Load/Initiate Chain Input:R = 4 Bit Channel Number
I-op Load/Initiate Chain Outpy 4 Bit Channel Number
1-0p Initiate Input or EF Butter: % = & Bit Channel Number
1-0P Initiate Output or EF Bulfe 4 Bit Channel Number
1-0P Load Input Chain Puinter: % = 4 Bit Channgl Number
1.0P Load Output Chain Pointer:R = 4 Bit Channel Number
1-0P Load Input BEW: % = 4 Bit Channel Number
I-op Load Qutput BOW-F = 4 Bit Channel Number
I-6 Aetum Jump
16 Retum Jump Conditional if Jump j Selactad
-G . Stap if Stop jSelected and Return Jump on Restart
m sTOP Unconditional Stop
m THo Terminate /0 on Channel n fory, =1
m SiLdecm Disable Interrupts on Channel n fory,, = 1, See dg.cm List
m RiLdecm Enable Interrupts on Channel nfory, =1, Seedzecm List
1-ap SCIN Store Chain Input Pointer: k 4 Bit Channel Number
1-0P scouT Store Chain Uulpul Pointer: % = 4 Bit Channel Number
0P SBIN Store Input BCW: k 4 Bit Channel Number
1op SBOUT Store Output BCW:'K = 4 Bit Channel Number
IG BSK ivhbs | (Bjl# Y, Advance Bj; (B]) .+ Skip N1 and Clear {8}
I-G CPFI Clear Program Fault Indicator, On 10PB,
Also Clears Hardware Fault Indicator.
72 -G JBNZ jykbs | (Bj) = 0,(Bj) — 1 — Bjand Jump ta ¥; (Bj) = 0 Read NI
1350 1-G JOVF yhbs Jump if Overflow Bit Set
73j#0 G LaJ jkbs | Load Bj and Jump
74 bit 20=0 4 v PULLT Tvbs Pull Top: If Table Not Empty, Pull Top and Skip NI; else do NI
74 bit 20=1 42 v PULTB Gvbis Pull Top Biased: If Table Not Empty, Pull Top and Skip NI
Biss ¥ (Bits 6-4) by Processor Number; else do NI
75 bit 20=0 4 v PULLB,nc J,V Full Bottam: I Table Not Empty, Pull Bottom and Skip Ni; else da NI
75 bit 20=1 42 v PULBB,nc T,v h,; Pull Bottom Biased: If Tahle Not Empty, Pull Bottom and Skip NI
Bias Y (Bits 6-4) by Processor Number; else do NI
76 bit 20-0 v PUSHT nc Jv bs Push Top: If Table Not Full, Push Top and Skip NI; else do NI
76 bit 20=1 42 v PSHTBnc  Jy.bs Push Top Biased: |f Table Not Full, Push Top and Skip NI
Bias ¥ (Bits 6-4) by Processor Number; else do NI
7100 2 I-G XM Enable Executive Mode: Perform Executive Return
7702 2 v PPL ¥ Push P to List: P~ Address Specified by (1220}
{12200+ 11220, Jump ta y
7703 bit 15=0 2 -6 PLP Pull List 1o P: (1220) - 1 1220;
Jump to {1220) F
7703 bit 15=1] 2 -G PLPR Pull List ta P and Release Interrupt Lockout: {1220) - 1--1220;
Jump to {1220 f
104 2 -G ERAJ y.bs Enable Relative Addressing & Jump: 1—Status Registerg;
Jump oY
s 116G XR ¥bs Execute Remote: Execute Instruction Located at Address Y
mz 2 -6 LAB y.bs Load A Biased: (¥ + Processor Number) = A
716 2 -6 SAB y,b5 Store A Biased: (A} =Y + Processor Number

FUNCTION SYMBOLIC CODE
CODE INOTES® | FORMAT SEQUENCE(S) DESCRIPTION
7126 G LMC b Load and Enable Monitor Clogk: Y AMumm{ Clock
1727 (8 TSF ybs Test and Set Flag: 1{ ¥, 9 = 0, Skip N
Set¥3g 3¢ 1199 25 # 0. Oo NI
7738 2 G ER vbis Establish Read: {Y) = A_1{{A) 4.9 =0, 1~ Bit Pasition
Corresponding to the Processor Number Within Y53 5
and Skip NI 1f {Abyy.q # 0, Execute NI
7735 2 [[E:) EW. ybs Establish Write: (Y} — A. If (A} =0, 1-Bit Position
Correspanding te the Procassar Number Within Y7.q
and Skip NI, If (A} 0, Execute NI
7736 2 -G RR yibs Relinguish Read; 0 — Bit Position Corresponding to the
Processor Number Within Y g
737 2 16 Rw vbs Relinguish Write; 0 — Bit Pusition Corresponding 10 the
Processor Number Within Y7
I’?HEﬂ op  [LsT ybs Load Status Register: (¥) -+ Status Reg.
7743rl\(=| 2 1-op LML wbs Load Memory Lockout Register: (Y 'MLI]|
T144°k=0 2 1-op SMLO 'f Store Memory Lockout Register in 0: (MLOff— 0459
(RAR~ 045,15 0~ yg 99
2 |woe smu Twbis | Store Memory Lockout Register: MLOS— ¥ 15, IRARF ¥ g 45
0
1-op SsTQ Store Status Reqister: (Status Aeg,) - O
1-0p SST yhis Store Status Register: (Status Reg.) — ¥
2 1-gp ORPIR Dizable Relative Processor Interrupt Aegister: 0 — Status Registeryy
2 I-gp ERPIR n Enable Relative Processor Interrupt Register: 1 - Status Hegistery;
3 2 -gp LRPIR Y Load Relative Processor Intarupt Register: yp5 — i
1m47%=1 2 0P [SRPIR T Store Relative Processor Intarnupt Register: (AP~ 0g.q,
00
7750 2 11-0p DRAD Disable Relative Address Designator: 0 -+ Sli!us Registerg
7751 2 n-op LRAR I"A Load Relative Address Register v, HAH|
7760 1op LSA lykibs | Load Address Extension Register SR (7=0,1.2)
x Gygp - SAT "
n K=t (Vg SR
mo 1-op ISSR iykbs Stura Address Extension Register SRJ | i=0,0,21
%=0: SR+ 0y g nd Clear Og
=10 18RI~ Y g and Clear ¥ 14 ¢
NOTES

Y =The Operand Regardiess of Source, ie., y, (Y}, Y orsy

¥ = The Source or Destination of the Operand, i.e., y extended plus Bb

ye
Y+
¥+2

INTERRUPT STATUS WORD FORMAT

Bits 27 26 25

[V 1] External Interrupt Parity Error Interrupt

Do Input Buffer Parity Error Interrupt

01 Input Chain Manitor Interrupt

[ | Qutput Chain Manitor Interrupt

100 Extarnal Interrupt

101 Not Used

110 Not Used

11 Not Used

PUSH, PULL CONTROL PARAMETER WORDS

§ 28 27 26 25 24 23 22 21 20 19 18 17

16 TEIM 13 IZI'H 10 BJE 7 EIS 4 312 1

TOP SPACE COUNT (TSC)

TOP ADDRESS POINTER (TAP}

BOTTOM SPACE COUNT (BSC)

BOTTOM ADDRESS POINTER (BAP)

LIST LENGTH (LL}

BASE ADDRESS (BA}

*Y¥ must be divisible by four




