REPERTOIRE OF INSTRUCTIONS

FUNCTION SYMBOLIC CODE FUNCTION SYMBOLIC CODE
FUNCTION SYMBOLIC CODE CODE | NOTES* | FORMAT| SEQUENCE(S) DESCRIPTION CODE  [NOTES*| FORMAT| SEQUENCE(S) DESCRIPTION
CODE | NOTES®| FORMAT|  SEQUENCE(S) DESCRIPTION
6 7S RSCj ykbs | Replace Selective Clear: [Clear (A), forY, =1] >Y & A 702 5 |v L ¥ Push P to List: P~ Address Specified by (1220)
01 6 SRQ,j ykbs | Shift Right () by Y 57 [} 16 RMS,j ykbs | Replace Masked Substitute: [(Y,)—>A,ifQ,=1]>Y&A (1220) + 11220, Jump to y
02 16 SRAj ykbs | Shift Right (A) by Y. 800 s RIL Release Interrupt Lockout 7703 bit 15=0 5 16 PLP Pull List to P: (1220) — 1 1220;
03 16 DSR,j ykbs | Double Shift Right (AQ) by Y. 01 16 JRIL vkbs | Jump and Release Interrupt Lockout Jump to (1220) f
o 1 16 1 ykbs | Compare Y withA, QorA&Q s0j2 6 Jop ykbs | Jump if O Positive 7703 bit 15=1 5 16 PLPR Pull List to P and Release Interrupt Lockout: (1220) — 1-1220;
05 -6 sLO,j ykbs | Shift Left (@) by Y. 803 6 Jon ykbs | Jump if Q Negative Jump to (1220) f
06 6 ykbs | Shift Left (A) by Y 80 j=4 6 Jaz ykbs | JumpifA+Zero 704 5 6 ERAJ ybs | Enable Relative Addressing & Jump: 1 -Status Registerg;
07 16 ykbs | Double Shift Left (AQ) by Y 5 6 JANZ ykbs | Jump if Anot+Zero Jump to Y
10 6 ykbs | LoadQ:Y-0 606 16 AP ykbs | Jump if A Positive 7705 -6 XR vbs Execute Remote: Execute Instruction Located at Address Y
10y=k=0 16 Clear 0: 00 807 16 JAN ykbs | Jumpif A Negative 707 8 -6 DSF vbs | DoubleScale Factor: Shift AQ Left Untl Agg #Aog,
1 -6 ykbs | LoadA:Y A 61j=0 6 J ykbs | Jump but not More Than 59 Places. Shift Count—> Y
11y=k=0 6 Clear A: 0 +A B1j=1-7 6 di ykbs | Jump Conditional if Jump j is Selected 7m0 6 (%] LsP ybs Load Breakpoint Register: (Y 1g o) —Breakpoint Reg.
6 iykbs | Load Bj:-Y >Bj 61jc4-7 6 JSCj ykbs | Stop Conditional if Stop jSelected and Jump on Restart if Switch in Program Position
-6 i Clear Bj: 0 = Bj 8270 7 oP ICIN “Rybs | Load/Initiate Chain Input: R = 4 Bit Channel Number m 8 -6 DL ybs Double Length Load: (Y) =@, (Y +1) +A
6 No Operation 821 7 0P icout Rybs | Load/initiate Chain Outpu mz 5 6 LAB yhs Load A Biased:
16 iykbs | EncodeY:Y (encoded) > Bj 2P 7 wop  |1BIN Ry.bs | Initiate Input or EF Buffer: &= & Bit Channel Number (Y + Processor Number) -» A
14 k40 16 ykbs | Store Q: (@Y 5273 7 w0p  [1BOUT  Rybs | Initiste Output or EF Buffer:R = 4 Bit Channel Number ma ] -6 sBP ybs | Store Breakpoint Register: (Breakpoint
14 k=0 16 Complement Q: (Q)' Q. %0 7 1op LCIN Rybs | Load Input Chain Pointer-R = 4 Bit Channel Number Register) =+ Y1g.9 0—Yg.99
15 k4 16 ykbs | StoreA: (&)=Y 831 7 0P LCOUT  Rybs | Load Output Chain Pointer: = 4 Bit Channel Number s 8 6 [ yhbs | Double Length Store: (Q) Y and (A) =Y + 1
15 k=4 16 Complement A: (A)' A 632 7 Lop  [LBIN Rybs % me 5 -6 SAB vbs | Store A Biased: (A) Y +Processor Number
1 16 Store Bj: (Bj) Y 5 7 1oP LBOUT  Rybs 720 8 16 FA ybs | Floating Add: F(Q,A)+F (Y,Y+1)~0A
16 16 Store Zero: 0 =Y B2 6 16 RICP vkbs n 8 6 FAN ybs | Floating Add Neg: F(Q, A)—F (Y, Y + 1) 0A
6 Select Timing Source: j = 8453 [ 6 RJON ykbs 2 8 -6 ™M vbs Floating Multiply: F(Q, A)- F (Y, Y +1)— 0A
2 16 Normal Priority Interrupt 544 [ 16 RIAZ vkbs | Retum Jumpif A + Zero 723 8 [ FD ybs | Floating Divide: F(Q, A)=F (Y, Y+1)> 0A
2,9 | 16 High Priority Interrup B4F5 6 6 RIANZ  ykbs | Retum Jump if A not+Zero 4 8 6 DA vbs | Double Length Add: (A,Q) + (Y+1, Y) ~AQ
17k=4 5 16 NDRO Disable: Clear NDRO Enable F/F 846 & 16 RIAP ykbs | Rewm Jump if A Positive 725 8 [ DAN ybs | Double Length Add Negative: (A,Q) — (Y + 1, Y) >AQ
17 k=5 5 -6 NDRO Enable: Set NDRO Enale F/F 647 [ 6 RJIAN ykbs | Retun Jump if A Negative 7126 e LMC vbs Load and Enable Monitor Clock: Y —Monitor Clock
17k=6 5 6 i Interprocessor Stop: Signal — Processor 850 6 RJ ykbs | Retum Jump 2 6 TSF v.bs Test and Set Flag: If Ypg 75 = 0, Skip NI &
17k=7 5 6 Scatter Intermupt: Cause Interrupt to all Processors B5i1-7 6 RIC ykbs | Rewm Jump Conditional if Jump j Selected SetYpq 257 1f Yo 25 # 0, Do NI
2 6 ykbs | AddtoA: (A)+Y A 85j4-7 6 RISC, ykbs | StopifStop jSelected and Retum Jump on Restart 73 5 6 ER ybs | Establish Read: (Y)— A: If (A)14.0=0, 1 Bit Position
2 16 ykbs | Add Negative to A: (A) — Y ~A 60 m sTOP Unconditional Stop Correspanding to the Processor Number Within Y 7. 15
2k47 1 16 vkbs | Muttply: (@) - Y +AQ 861 7 m Tio v Terminate 1/0 on Channel n for y,, = 1 and Skip NI. If (A)14.q # 0, Execute NI
23 k47 1 16 ykbs | Divide: (AQ) =Y > Q: Remainder —A 86 =2 3 m SILdecm 7735 5 [ EW vbs | Establish Write: (Y) > A. If (A) =0, 1-~Bit Position
28 k=7 5 16 Square Root:V{Q)  0: Remainder > A; Dverflow Impassible 863 3 m RiLdecm Corresponding to the Processor Number Within Y7.g
u 16 ykbs | Replace Add: (A) +Y >Y &A s70 7 Lop  |SCIN and Skip NI. If (A) # 0, Execute NI.
25 -6 ykbs Replace Add Negative to A: (A) - Y >Y &A §TR1 7 LOP scouT 7736 5 ne RR vhs Relinquish Read; 0 — Bit Position Corresponding to the
% 1 16 ykbs | AddtoQ:(@)+Y-0 5782 7 0P |SBIN Processor Number Within Y9, 15
2 1 6 vkibs | AddNegtive 1o 0: (Q) - Y ~+0 673 7 |wee |SBOUT 731 5 |ne AW Vb5 | Relinguish Write; 0~ Bit Position Corresponding to the
30 16 ykbs | LoadSum: Y +(0)>A 050 5 P RP # Processor Nutnber Within Y7,
31 6 ykbs | Load Difference: Y — (Q) >A 701 § 6 RPI 7141%=0 8 I-0P  |DFR Disable Floating Point Round: 0 — Status Registery
32 6 -6 ykbs | Storesum: (A)+(Q) > Y&A 02 8 rs RPD T181%=1 8 Ii- 0P EFR Enable Floating Point Round: 1 Status Register3
33 6 | 16 ykbs | Store Difference: (A) - (@) > Y &A 703 5 s RPB 1782%=1 I-0P LsT ybis Load Status Register: (Y) — Status Reg.
3 16 ykbs | ReplaceSum: Y +(Q)>Y &A 7074 & e RPX 7143%=1 5 HoP LML Gvbs | Load Memory Lockout Register: (Yhs.g —MLOT
3 16 vkbs : 705 ] 6 RPXI vkbs | Repeatwith Index and Increment 7788%=0 5 1P [sMLa : | Store Memory Lockout Register in 0: (MLOf= Q45,9
36 16 vkbs 056 5 s RPXD ykbs | Repeat with Index and Decrement (RARF— 019,15 0+ 0Ogg.59
3 16 ykbs 7057 6 53 RPBX ykbs | Repeat with Index and B Modification Ta8%=1 5 IoP  [sML Tyvbs | Store Memory Lockout Register: (MLOf—> Y50 (RARF— Y1g.15
40 1 6 ykbs | Load Logical Product: L [Y(Q)] ~A n 16 BSK ivkbs | (Bj)# Y, Advance Bj; (Bj) = Y, Skip NI and Clear (Bj) 0= Y999
o [ -6 ykbs | Add Logial Product: (A) + L [Y (@)] = A 7250 6 CPFI Clear Program Fault Indicator. On Modified Processors, 7745%=0 n-op ssTa Store Status Register: (Status Reg.) ~ Q.
2 3 6 ykbs | AddNegative Logical Product: (A) — L[Y (@)] ~A Also Clears Hardware Fault Indicator. T1a5%=1 11-0P. ssT vbs Store Status Register: (Status Reg.) = Y
3 6 ykbs | Compare Mask: (A) — L [Y(Q)] A Sense j, 7 6 JBNZ iykbs | (Bj)# 0, (8j) — 1 Bjand Jump to Y; (Bj) = 0 Read NI 7746 =0 5 1-0P DRPIR Disable Relative Processor Interrupt Register: 0~ Status Register
(A)+ LY @]+A 7350 6 Jove ykbs | Jump if Overfiow Bit Set 786%=1 5 0P |ERPIR Enable Relative Processor Interrupt Register: 1 Status Register, ¢
a4 1 -6 ykbs | Replace Logical Product: L [Y(Q)] =Y &A T30 6 L8J jykbs | Load Bjand Jump 7747%=0 5 11-0P LRPIR T Load Relative Pracessor Interrupt Register: yp.g — RP(}"
5 5 16 ykbs | Replace Add Logical Product: 7abit20=0 | 4 w PULLT  Jybs | 1 Table Not Empty, Pull Top and Skip NI; else do NI m7k=1 5 0P [SRPIR 2 Store Relative Processor Interrupt Register: (RPIf—~ Qy.q,
A+LIY (@] >Y&A 7abit20=1 | 45 | PULTB  fybs | Pull Top Biased: If Table Not Empty, Pull Top and Skip NI 00,
% 6 6 ykbs | Replace Add Negative Logical Product: Y Biased by Processor Number in Bits 64; else do NI 7750 5 0P |DRAD Disable Relative Address Designator: 0 Status Register
() -LIY (@] >Y&A 5bit20:0 | 4 W PULLBac  fybs | If Table Not Empty, Pull Bottom and Skip NI; else do NI 7751 5 0P |LRAR 2 Load Relative Address Register y3 -+ RAR]
] 6 16 ykbs | Store Logical Product: L [() (A)] +Y 7bit2e=1 | 45 | v PULBBnc  ybs | Pull Bottom Biased: If Table Not Empty, Pull Bottom and Skip NI 7760 wop  [ism Kb | Load Address Extension Register SAI (1= 0,1,2):
50 16 ykbs | inclusive OR: Set (A}, for Y, =1 ¥ Biased by Processor Number in Bits 6-4; else do NI R=0:yqq~ SR
51 6 ykbs | Exclusive OR: Complement (A), for Y, 6bit20=0 | 4 v PUSHT,ic  Tybs | If Table Not Full, Push Top and Skip NI; eise do NI =1 (Yigq~ SR
52 kA7 6 yXbs | Selective Clear: Clear (A), for Y, =1 bit20=1 | 45 | v PSHTBnc  Jybs | Push Top Biased: If Table Not Full, Push Top and Skip NI e 11-9P ISSR Tykbs | Store Address Extension Register SRT(T=0,1,2):
53 k7 6 6 ykbs | Masked Substitute: Y, A, if Q=1 Y Biased by Processor Number in Bits 6-4; else do NI 3 Rfj— Qg g and Clear Opq 5
54 6 RORjj ykbs | Replace OR: [Set (A) for Y, =1] =Y &A 7700 10 s XM Enable Executive Mode: Perform Executive Return RIj-> Yy g and Clear Y14 5
55 6 RXOR,j ykbs | Replace Exclusive OR: [CPL (A), for Y, =1] >Y &A 70 & 6 XM vbs Terminate Executive Mode: 1> Status Registerg Jump to Y s
P For *" I no processor note (5-10) is referenced, instruction may be used on any processor
Y = The Operand Regardiess of Sourcs, i.., y, (¥), Y or sy
1 See List of Special ] Designators 8 lmﬁmmvbe:n-:::";"" Y=m5wmmnmhmionnfmﬂm,iﬂ,,le:nﬂldphlﬂh
=0, Skip Nl and (A) = Y; If Y. #0,D0NI 7 Instruction may be on 10P's: All non-existent function codes except 64j = 0 and 64; =1 will cause control to be transferred to the program fault interrupt
e — 8 Instruction may be used on med CPM only et ks R e
4 See List of Special Push, Pull T Designators. nc = Non-Circular (Opt.) Otherwise Circular . If bit 20 = 1, Yg 4 must be 111 9 Instruction may be used on unmedified processors only Fic,m) represents a floating point number with Characteristic in C & Mantissa in M
5_Instruction may be used on modified processors only 10 Instruction may be used on modified 10P's or any CPM




NORMAL k DESIGNATOR

READ STORE REPLACE JuMP
K Jump t0
MN. | Origin | MN. | Dest. MN. | Origin | Dest. | MN. | Modulo 218
offbiank' | sy+8b | QR | 0 [‘notusd'| - — vtk [ sy+me
1l o Yy Lt 1'% L o jmjlt N
2| v Yy Uuilw v Yy [V | ¥ Yy
3| w Y w | v w HERE Y
4 B [Xpyj+Bof AS | A [notuss| - - | Ax | vsem
5[] x xyp  [eru fy(sy [ o [xy | v | XYy
sl ux | xyy [cru [yfsvy [ ux [xyy | vy | ux XYy
7|| AR A CPW | Y&Y ['notused’ | — ~ AR (A)
Y = (Ys+Bb) L= Lower half
Ys= Selected SR (4-0) or P (17-13) U = Upper half
concatenated with y (12:0) X = Sign extension
sy = 5 (14-13) concatenated with y (12:0) CP = Complement
W = Whole word MN = Mnemanic
NORMAL b DESIGNATOR NORMAL j DESIGNATOR
b DESCRIPTION i DESCRIPTION
0 “blank’ No Mod 0 “blank’ No Skip
1 81 81 1 K Skip
2 82 82 # ap Skip if Q Positive.
3 B3 83 3 [ Skip if O Negative
4 84 84 4 Az Skip if A + Zero
5 85 85 5 ANZ Skip if A Not + Zero
6 86 B6 6 AP Skip if A Positive
7 87 87 7 AN Skip if A Negative
SPECIAL J\DESIGNATOR
c ™ [ LLP RLP AQ ANO
T mn. [ roa MN. | 122 123 MN. [ra0 tea [fmn. | 26 127
0_||*blank’ | No Skip ‘blank’ | NoSkip | No Skip ‘blank’ | NoSkip __[[blank’| No Skip
1 [sk: [skip sK: | skip Skip sK: | skip sK:
2 || viea:[y=(@ NOVF:|Qpg=Agg | No Over flow || EVEN:[ Even Parity || AP:
3 || veTa Y>(@ OVF: | 0p97Agg | Over flow 00D: | Odd Parity || AN: | A Negative
4 [N <Y< @ AZ:_|A=1Zero | A=xZer0 || AZz |A%Zeo J0Z: | Q+Zero
5 || Your:| Y>(@orY<(a) || ANZ: [A#+7er0 | A##zero || ANZ: | A Not+Zerq| ONZ:| @ Not+Zero
6 || YLEA| Y<(A) 6 |skip skip AP. | APositive|lQP: | 0 Positive
7 || yea y> ) 7. [Noskip | Noskip AN: | ANegative [[aN: [ @ Negative
SPECIAL d,e,c,m, DESIGNATOR A EXT A TOR
DES DESCRIPTION A peee e
d ND Normal Device Interrupts
o EIS External Internupt & Status 0 o Sho
Word Storage 1 s1 SR1
c ] Channel Interrupts (Class V) 2 2 SR2
m " Metranome, only applicable 3 3 Bit 17413 of P
to modified processor or ‘blank’

INST WORD TS
2928 27 2625 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
[ t i K b s y
0P ' 21 ¢ b s Y
6 n [ b s ¥
0P n t b s T I £ I M
" % i m[afe]c] v
w t Ts3 | ne l’,‘n b ] s ] ¥
v 70 Y
“Select bias in modified processors.
SPECIAL PUSH, PULL /) \DESIGNATORS
B3 || To-0 | To- 5.3 || To-0 o=t
0 RTC 4 84 | OR:QReg.
1 81 5 B5 | SA: Status Reg.
2 82 5 86| UNDEFINED
3 83 7 87 | UNDEFINED
STATUS REGISTER BIT ASSIGNMENT
10P STATUS REGISTER CPM STATUS REGISTER YL T REGISTER (MLO]
BIT DESCAIPTION BIT DESCRIPTION
BIT DESCRIFTION
20 Device Number 20 Device Number e
3 Class 5 Interrupt Lockout 3 Floating Point Round 10| it S
4 Class & Interrupt Lockout Enable (modified only) TIE] el Aekoass Ragianr
5 Class 3 Interrupt Lockout 4 Class 4 Interrupt Lockout 158 Bt ekt
5 Relative Address Enable 5 Class 3 Interrupt Lockout 0 Write Lockout
(modified only) 5 Relative Address Enable NOTE: Lockout bits represent 2048
(] Scatter Interrupt Lockout (modified only) word bloks.
(modified only) 7 Bregister Select “Registers are for display
10 Avithmetic Overfiow (unmodified only) and external setting.
n Interrupt Steering Enable 8 Executive Mode Designator
(mofied only) (unmdified only)
1612 | Channel Number ] Scatter Interrupt Lockout
1816 | Interrupt Type* (modified only)
2219 Memory Module Number 10 Arithmetic Overflow 10 CONTROL MEMORY ADDRESS
23 1/0 Error n Interrupt Steering Enable
2 pisizic pasis ity BINARY DESCRIPTION
% Instruction Error 1816|  Interrupt Type* 00CCCC | InputChain Pointer
2 Memory Resume Error 2218|  Memory Module Number 01CCCC | Output Chain Pointer
2 Address Parity Error 2 Operand Error 10CCCC | InputBuffer Control Word
3 Data Parity Error 2 Instruction Error 11CCCC | Output Buffer Control Word
2 1/0 Data Parity Error 2% Memory Resume Error St tehee e
2 Address Parity Error
2 Data Parity Error
INTERRUPT TYPE CODES TABLE
BINARY DESCRIPTION PROCESSOR
= REGISTER
S | S e o o
rror n
T
010 Write Lockout Violation (modified only) Both . Ll
o External Interrupt Error (not parity) 10P Only 19 | Enable Operand Address Check
100 Input Chain Error 10P Only 18 | Enable Instruction Address Check
101 Output Chain Error 10P Only 17:0 | Address
10 Read Lockout Violation (modified only) Both
m 1/0 Write Lackout Violation (modified only) 10P Only

Y+1
Y+2

SPERRV4-LINIVAC

29 28 27 26 25 4 23 22

CHAIN INSTRUCTIONS

BINARY FUNCTION | SYMBOLIC CODE SEQUENCE(S) DESCRIPTION

00 BCW ny Butfer Control Word, n=number of words
10 be transferred

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

010 j=1, k=0 FEFW vl Force External Function: Whole Word,
1=1 for indirect

EFH vl External Function: Half Word, I=1 for

Indirect

010 =1, k=1 FEFH vl Force External Function: Half Word, 1=1
for Indirect

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

100 1ocL ¥ 1/0 Clear Fiag: 0>y 28

101 104,mk y 1/0 Jump, m=1 for Manitor Interrupt,
k=1 insert channel number in y3.

10 10SET Y 1/0 Set Fiag: 1> ypg 28

i 10NOOP 1/0 No Operation

CHAIN INSTRUCTION FORMATS

21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2

1

0 o] nl | y
o 1 ofx[i[r] Y
f=37 | | k | not used l v
INTERRUPT ADDRESSES
INDIVIDUAL INTERRUPTS ADDRESS (BINARY)
Power On Entrance w/Aufo Start Selected 10X xx@ 001
(unmodified processor only)
Power Tolerance Entrance (unmodified processor only) 18X X@ 010
Executive Return Entrance (moified 10P or any CPM) 10X Xxxo on
Breakpoint Entrance (CPM only) 1 00X Xxo 100
1/0 Write Lockout Entrance (unmodfied 10P only) 10X Xxo 10
Normal Device Entrance Toex  xx1i 0o
Monitor Clock Entrance 10X Xx1 0w
Metronome Entrance (modified processor only) 10X X< on
Memory Write Lockout Entrance 18X xx1 o om
(unmodified processor only)
Read Lockout Entrance 1oox xx1 om
{unmodified processor only)
Hardware Fault Entrance (unmodified processor only) 101 00 000
Program Fault Entrance 1o 0 oo
Scatter Interrupt Starting Address om0 0w
(madified processor only)
Class V Interrupt Packet
Status Buffer Control Word (BCW) 0 XXX CCC Coo
Status BOW Refill 0 XXx coc Ccio
Entrance Address 0 Xxx ccc cn

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

CCC represents channel number.

PUSH, PULL CONTROL PARAMETER WORDS

29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
TOP SPACE COUNT (TSC) TOP ADDRESS POINTER (TAP)
BOTTOM SPACE COUNT (BSC) BOTTOM ADDRESS POINTER (BAP)
LIST LENGTH (LL) BASE ADDRESS (BA)




