=UNISTAR-IOP

NORMAL k DESIGNATOR

FEDERAL SYSTEMS DIVISION

St Paul Minnasata

UNISTAR*IOP
CHAIN INSTRUCTIONS
BINAREDEENCTIDN SYMBOLIC CODE SEQUENCE(S) DESCRIPTION

0o BeW ny Buffer Control Word, n=number of words
to be transferred

010 j=0,k=0 EFW y. I External Function: Whole Word, I=1
for Indirect

010 j=1,k=0 FEFW v.I Force External Function: Whole Word,
I=1 for Indirect

010 j=0,k=1 EFH y. I External Function: Half Word, I=1 for
Indirect

010 j=1,k=1 FEFH il Force External Function: Half Word,
I=1 for Indirect

o1 10STOP, m 1/0 Stop,m=! for Monitor Interrupt

100 locL y 1/0 Clear Flag: “"(VZB 28)

101 10),m k y 1/0 Jump, m=1 for-Monitor Interrupt,
k=1 insert channel number in ¥3-0

110 10SET y 1/0 Set Flag: 1+(yyq 28)

mn 10NOOP 1/0 No Operation

READ STORE REPLACE JUMP.
K Tump to
WN. | Origin MN. | Dest. M. Origin | Dest. MN. Modulo 218
0 ['blank’ | sy + Bb R Q ‘not used” “blank’ sy + Bb
- v n iy L Y VL L 1
2f v % Uy 1 Yy Yy u Yy
3 L} b § W Y W h | Y W b §
4 RX X[sy] + Bo| AS A ‘not used” == 5= RX Ys + Bb
5 LX XYy CPL [ Y/ —Y LX XYy \ LX XYy
6 [ ux Xty cPu | ¥ Yy Ux Xty Yy ux XYy
1 AR A CPW [ Y/ —Y ‘not used” = = AR (A)
Y =(¥s + Bb) Lower half
Ys = Selected SR (4-0) or P (17-13) Upper hal f
concatenated with y (12-0) Sign extention
sy = s (14-13) concatenated with y (12-0) Complement
W = Whole word MN = Mnemonic
N\
SPECIAL j DESIGNATOR
7 (1 L 0 LLP RLP Al ANO
{ 704 22 k#1 f23 k# 7 |f40 44 126 f271
0 o: No Skip 0: No Skip No Skip 0: No Skip 0: No Skip
1 || SK:  Skip SK: Skip Skip SK:  Skip SK:  Skip
2 || YLEQ: ¥ < (Q) NOVF: Qgg = Agg No Over flow|[EVEN: Even Parity | AP: A Positive
3 || veTa: Y > (Q) OVF: QOpg # Agg Over flow  [0DD: Odd Parity [AN: A Negative
4 | YIN: (A) <Y <(Q) Al: A=x*ZeroA= +Zero |AZ: A + Zero QZ: Q + Zero
5 || YOUT: ¥ >(Q) or ¥ S(A)[ANZ: A#+ZeroAs * Zero |ANZ: A Not+Zero [ ONZ: Q Not +Zero
6 || YLEA: ¥ < () 6: Skip Skip AP: A Positive [QP: Q Positive
7 |f YGTA: Y > (A) 1 No Skip No Skip AN: A Negative | ON: Q Negative
The IOP interprets the *‘s'' designator for the following instructions:
For all Format | read instructions 01-13, 20-23, 26-31, 40, 43, 50-52, 71
when k £0, 4, 7.
For all Format | store instructions 14-16, when k #0, 4

NORMAL b DESIGNATOR

For all replace instructions 24, 25, 34-37, 44, 54-56 when k #0, 4, 7.
For instructions 17, 62, 63, 67, 74-76 with all k values.

For instructions 7705, 7726, 7727. e

For instructions 7742, 7745, 7760, 7770 when k' # 0.

For jump instructions, 80, 61, 65, 72, 73 when k #Z 0, 7.

NORMAL j DESIGNATOR

b |[ MNEMONIC | DESCRIPTION || MNEMONIC DESCRIPTION

0 ‘blank’ No Mod 0 ‘blank’ | No Skip

1 81 Bl 1 SK Skip

2 B2 B2 2 ap Skip if Q Positive
3 B3 B3 3 aN Skip if Q Negative
o B4 B4 4 Az Skip if A + Zero

5 BS BS 5 ANZ Skip if A Not + Zero
6 B6 B6 [ AP Skip if A Positive
1 B7 B7 ] 7 AN Skip if A Negative

ADDRESS EXTENSION(s)DESIGNATOR

SPECIAL d,e,c DESIGNATOR

MNEMONIC

CHAIN INSTRUCTION FORMATS

2928 27 262524232221 20 19 18 17 16 15 14 13121110 9 8 7 6 5 4 3 2 1 0
[ -1 [ y
01 lel J| I[ y
t=3-1[n[ k[ not uses [ y
INTERRUPTS

INTERRUPT BY

INDIVIDUAL CLASS INTERRUPTS
PRIORITY D

ADDRESS (BINARY) @

RELATIVE INTERRUPT ENTRANCE

Power Tolerance Error 100X XX0 010

Power
Class | (highest)

Hardware
Class || (first
come — first served

Memory Address Parity Error

Memory Resume Error 1 011 000 000

priority)
Memory Data Parity Error
High Priority Device Interrupt 100 001 00X XX1 001
(a memory resume interrupt occurs
if this address is non-existent)
Program Program Fault 1 011 000 001
Class [l Monitor Clock 100X XX1 010

Normal Communi—

Normal Device Interrupt
cation Class IV

100X XX1 001

: o e DES || WNENONIC DESCRIPTION

00 S0 SRO d ND Normal Device Interrupts

01 S1 SR1 e EIS External Interrupt &

10 $2 SR2 Status Words .

1" $3 e cl Channel Interrupts (Class V)
or ‘blank’ Bit 17-13 of P

Class V 1/0 Channel Interrupt 0 XXX ccc cit

NOTES: () |f AUTO START smt:h is selected and power applied, processor starts at
address 1 00X XX0 0

@ xxx implies 3 bit devu:e number placed in address,

address. CCCC represents channel number.

thus completing relative

® TRADEMARK SPERRY RAND CORPORATION 470




UNISTAR IOP

REPERTOIRE OF INSTRUCTIONS

UNISTAR I0P

REPERTOIRE OF INSTRUCTIONS

FUNCTION SYMBOLIC CODE FUNCTION SYMBOLIC CDDE
CODE  [FORMAT SEQUENCE(S) DESCRIPTION CODE | FORMAT SEQUENCE(S) DESCRIPTION

01 SRQ, j y.k.b,s Shift Right (Q) by Y -6 JANZ y. kb, s Jump it A not + Zero

02 SRA, | y.k,b,s Shift Right (A) by Y 1= JAP y.k.b,s Jump if A Positive

03 DSR, j y.k.b,s Double Shift Right (AQ) by ¥ 1= JAN vk b,s jump if A Negative

i |- J v, k. b,s ump

g§® gu’“ H‘;i E,‘:’,"?@'wt“éﬁ? Sy (yl g I= e, y.k.b,s | Jump Conditional if Jump j is selected

0% SLA.j y.k.b.s | Shift Left (A) by Y I= 186, j y.k,b,s | Stop Conditional if Stop j se\ecten and Jump on Restart

07 DSL, j y. k. bs Double Shift Left (AQ) by Y 1-0P ICIN /)? y.bs Load/Initiate Chain Input: K= 4 Bit Channel Number

e Lni BRLS e Ll 10 | 1cour , Ry.b.s | Load/initiate Chain Output: K= 4 Bit Channel Number

10Y:k=0 Clear Q: 0—+0Q N w . "

1 Load A: Y—A 1-0P IBIN /k\y b,s Initiate Input or EF Buffer: k/\— 4 Bit Channel Number

11Y7k=0 Clear 1-0P 1BOUT ky b,s Initiate Output or EF Buffer: k= 4 Bit Channel Number

Vsa v 1-0p | LCIN %y.bs | Load Input Chain Pointer: K= 4 Bit Channel Number

1270 No Ooprition -0 | LoouT  Kybs | Load Output Chain Pointer: R = 4 Bit Channel Numer

13 Encode Y: Y (encoded)—Bj 1-0P LBIN /k\‘y b,s Load Input Bcw:’k\I 4 Bit Channel Number

1 gt (M=t 1-0p Ry.b,s | Load O R hannel Numb

14 k=0 Complement Q: (0)'—»Q 0 HZUUT v : i ; Rs:urnb)tﬂ:\rll BCW: “k'= 4 Bit Channel Number

15 Store A: (M)—Y I- RIC, ] y.k,b,s | Return Jump Conditional if Jump j selected:

15 k=4 Complement A: (A)’—=A |- RISC, y.k,b,s | Stop if Stop j Selected and Return Jump on Restart

18 Store Bj: (B])—Y 1 STOP Unconditional Stop

18 1s0 Fluis ders. G- sf ) 1| mio y Terminate /0 on Channel n for yy = 1

17 k=0 Select Timing Source: j = Device Number &

17 k=1 Normal Priority Interrupt: j = Device Number (A SiL,d,e.c y Disable Interrupts on Channel n for y, = 1

17 k=2 High Priority mterrupt: j = Device Number (HR] RiL,d,e,c y Enable Interrupts on Channel n for y, = 1

20 Add to A: (A) + Y—=A o A RE

2 Add Negative to T ky = Vseh |-0P SCIN /I&y,b,s Store Chain Input Pointer: 4 Bit Channel Number
|1-0P scouT K.y b s Store Chain Output Pointer: k= 4 Bit Channel Number

22 k#1D)| Multiply: (@) - Y —>AQ ~N
|-0P SBIN k.y.b, s Store Input BCW: k— 4 Bit Channel Number

23 k410 Wiyfe; (AD) =4 -e0: reMgier=oi A

24 Replace Add: (A) Y& A |-0P SBOUT Ky.bs Store Output BCW: = 4 Bit Channel Number >

25 Replace Add Negatwe to A: (A) —Y—>Y & A : ggl;] Joy.kbs él )-P!. SMBFN\’?MI! B\ea; (Bj);(Bj) #Y, advance Bj
o ear Program Fau ndicator

%0 REERe i)« o1 ) I JBNz boyKbis| (8)) = 0 Reat N1 (B]) 70,(8)) = 1-8] & Jump to Y

21 ® Add Negative to Q: (Q) - Y—=0Q I+ JOVF V. kb s Jump if Overflow Bit Set

30 Load Sum: Y + (Q)—=A I LBJ j.y.k,b,s| Load Bj and Jump

. S e v PULLT  J.y.b,s [ If Table Not Empty, Pull Top and Skip NI

35 Reslane Difference: ¥ — (Q)—»Y & A v PULLB, nc /ﬁy,u,s If Table Not Empty, Pull Bottom and Skip NI

38 Replace Increment: ¥ + 1—Y & A v PUSHT, nc ’j\,y,nls If Table Not Full, Push Top andg Skip NI

37 Replace Decrement: ¥ — 1—=Y & A 11-6 XR y,b,s Execute Remote: Read NI from Y

MJ@ Load Logical Product: L [v -6 LMC y,b,s Load and Enable Monitor Clock: Y-=Monitor Clock

43 Compare Mask: (A)—L %]»A sanse j (A)+ L [Y(Qj—=4a -6 TSF y.b,s Test and Set Flag: |f Yy 90, Skip NI & Set Ypg og:

4@ Replace Logical Pranuct L [V f ;

50 Inclusive OR: Set (A)y for Yy I Yog 28 £0, Do NI

51 Exclusive OR: Complement (A)n for ¥, 11-0P | LST y.b,s Load Status Register: Y—=Status Reg.

52 k#1 Selective Clear: Clear (A), for 11-0P | SST ¥. s Store Status Register: (Status Reg.)—sY

54 Replace OR: [Set (A), for Y, =]—>Y&A 11-0P | ssTQ e Store Status Register: (Status Reg. )——[l

55 Replace Exclusive OR: [cpL (A for Yy =1]—v& A 11-0P | LSR j.yikibs Luad Address Extension Register (SNJ J =0,1,2) with:

56 Replace Selective Clear: [Clear (M) for Yy =1]—Y& A /k\ Y4- u$s|ﬂ\/\

60 j=0 Remove Class V Interrupt Lockout Y k=12 (Y)4-0—»8Rj

8 j=t JRIL Lk Lo | e So e Classcyinteriing Logkoue 71 11-0p | SSR y/Kb,s| store Address Extension Register (SK)750.1,2) with:

60 j=2 Jap y.k.bs Jump if Q Positive ’l?

60 j=3 JON y. kb s Jump if Q Negative X 0: SRJ*U‘; g and Clear Qgg.g

80 j=4 JAZ y.k.bs Jump if A+ Zero K=kt SRJ+Y4 g and Clear Yy4.5

@ See List of Spec\allj\ﬂehgnatnrs

ALl non-existent function codes will cause control to be transferred

fault interrupt entrance address.

to the program

INSTRUCTION WORD FORMATS

29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 1211 10 9 8 7

@ See List of Special d,e,c,
® see List of Special Push,

Y=The Operand Regardless of Source,

Y =The Source or Destination

of the ﬂparand

Designators
Pull /J\Deswgnatars

nc =Non-Circular (Opt.) Otherwise Circular
P Yo CVX Yosr'sy
8.,y extenuan plus Bh

-6 f ] | k b s y

1-0p f 5 ’ ® b s y

11-6 7 i b s y

11-0p 71 £ b s s IQ|
not

I 68 j usedA U | e[ ¢ ! y

v f /j\s 3 ne ’j\n b [ s [ y

PUSH, PULL CONTROL PARAMETER WORDS

29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 121110 9 8 7 6 5 4 3 2 1. 0

TOP SPACE COUNT (TSC)

TOP ADDRESS POINTER (TAP)

Y79

BOTTOM SPACE COUNT (BSC)

BOTTOM ADDRESS POINTER (BAP)

Y42

LIST LENGTH (LL)

BASE ADDRESS (BA)

SPECIAL PUSH, PUI.I./j\DESIGNATORS

7~ ~ ~ o 7~
J5-3 Jg:0 Jp:! J5-3 Jp:0 et

0 RTC | 0 : SRO 4 B4 R : 0 Reg.

i B1 ST _: SRI 5 85 R : Status Reg.

2 82 52 : SR § [ UNDEF INED

3 83 AR : A Reg. 7 87 UNDEF INED




