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INSTRUCTIONS 

lr:lSIB~lQIIQ!:l QAl. J.llilI PESCRIPIIQN 

000000 ERR Error Exit 

tt0010jk CA,Aj Ak Set the channel (Aj) CA regls-
ter to (Ak) and begin VO s&-
quence 

001000 PASS Pa88 

tt0011jk CL,Aj Ak Set the channel (Aj) CL regls1er 
to (Ak) 

tt0012jO Cl,Aj Clear channel (Aj) Interrupt and 
Error flags; clear device Master 
Clear (output channeO 

tt0012j 1 MC,Aj Clear channel (Aj) Interrupt and 
Error flags ; set devtce Master 
Clear (output channeO; clear 
device ready-held (Input chan-
nel) 

tt0013j0 XA Aj T ransmlt (AD to XA register 

tt0014jO RT Sj Transmit (Sj) to ATC register 

tt0014j1 SIPI Aj Set lnterproceuor Interrupt r&-
quest to CPU (Aj) 

001401 SIPI Set Interprocessor Interrupt of 
CPU 0 

t t 001402 CIPI Clear Interprocessor Interrupt 

tt0014j3 CLN Aj Transmit (Aj) to CLN register 

tt0014j4 PCI Sj Enter lnterru~t Interval (II) re-
gister with ( j) 

tt001405 CCI Clear Pr~rammable Clock In-
terrupt ( I) request 

tt001406 ECI Enable P~ammable Clock 
Interrupt (P I) request 

tt001407 OCI Disable Pr~rammable Clock 
Interrupt (P I) request 

tt0015j0 " Select performance monitor 

tt0015j1 " Set maintenance mode j 

00200k VL Ak Transmit (Ak) lo VL register 

t002000 VL Transmit 1 to VL register 

002100 EFI Enable Interrupt on Floating-
point error 

002200 DFI Disable Interrupt on Floating-
point error 

002300 ERi Enable Operand Range error 
interrupts 
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002400 ORI Dl&able Operand Range error 
Interrupts 

002500 DBM Dl&able bl-dlrectlonal memory 
transfera 

002600 EBM Enable bl-dlrectlonal memory 
transfera 

002700 CMR Complete memory reference 

0030]0 VM SJ Transmt (SD to VM register 

t003000 VM 0 Clear VM register 

0034jk SMjk 1.TS Test and set Semaphore jk; 
Osjks379 

0036jk SMjk 0 Clear Semaphore jk; 
Osjks379 

0037jk SMjk Set Se~hore jk; 
Osjkfo3 9 

004000 EX Normal exit 

OOSOjk J Bjk Jump to (Bjk) 

006ijkm I exp Jump to exp• ljkm 

0071jkm R exp Return /ump to exp. ljkm; set 
BOOto P)+2 

010ijkm Jf\Z. exp Ju[T'4> to exp• ljkm H(AO) • 0 
(2'!of 1.0) 

011ijkm JAN exp J~ to exp. ljkm H (AO) ,. O 
( of l•O) 

0121jkm JAP exp JUITl> to e;f • I/km H (AO) 
positive ( of • 0) 

Ot31jkm JAM exp Jurrp to exP. •Jkm K (AO) 
negative (22 I • 0) 

0141jkm JSZ exp Ju[T'4> to exp- ljkm H (SO)• O 
(2'! of 1- 0) 

015ijkm JSN exp Ju[T'4> to exp• ljkm tt (SO) ,. O 
(2'! of 1. 0) 

Ot61jkm JSP exp Jump to ?c. ljkm tt (SO) 
positive ( of I • 0) 

0171jkm JSM exp Jump to eXP.. pkm If (SO) 
negative (22 o I • 0) 

01hijkm Ah exp T~nsmlt exp. ljkm to Ah 
( of 1. 1) 

ttt. x 020ijkm Ai exp T ransmlt exp • jkm to Al 

ttt. Y 020i00mn Ai exp Transmit exp• nm to Al 

ttt021ijkm Ai exp Transmit ones complement of 
exp- jkm to Ai 

ttt. Y 021 iOOmn Ai exp Transmit ones complement of 
exp. nm to Ai 

ttt0221jk Al exp T ransmlt exp • jk to Al 

023ij0 Al Sj Transmit (SD to Al 

023i01 Al VL T ransmlt (VL) to Al 

024ijk Ai Bjk Transmit (Bjk) to Ai 

0251jk Bjk Al Transmit (AQ to Bjk 

0261]0 Al PSJ S Pop Transmit pqiulatlon count of 
(Sj)toAI 

0261j1 Al QSj S Pop Transmit ~ulation count par~ 
ty of (SD to I 

026117 Al SBj Transmit (SBj) to Al 

027ij0 Al ZSj S/LZ Transmit Leading Zero Count 
of (SD to Al 

0271j7 SBj Al Transmit (AQ to SBj 

030ijk Al Aj +Ak A Int Add ~teger sum of (Aj) and (Ak) to 
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to611JO SI SJ-SO S Int Add k'J!rras?llference o1 (SJ) less 

0621Jk SI Sj+FSk FpAdd Floatln'!,1'°'nt aum of (SJ) and 
(Sk) to 

t06210k SI + FSk FpAdd Normalize (Sk) to SI 

0631Jk Si S~FSk FpAdd Floatln~-polnt difference of (SD 
and (S ) to SI 

t06310k SI -FSk FpAdd Transmh normalized negative 
of (Sk) to SI 

0641jk SI Sj"FSk Fp Mult Floalln~-polnt product of (SJ) 
and (S ) to SI 

0651Jk SI Sj"HSk Fp Mult HaK-preclslon rounded float-
lnRJ"'lnt product of (SJ) and 
(S toSI 

0661Jk SI Sj"BSk FpMult Ful~preclslon rounded float-
lnRJ"'int product of (SJ) and 
(S toSI 

0671Jk SI Sj"ISk Fp Mult Two minus the floatlntpolnt 
product of (SD and (S ) to SI 

0701JO SI IHSJ Fp Beep Floatlng~lnt reciprocal ap-
proximal on of (SJ) to SI 

07110k SI Ak Transmit (Ak) to SI with no sign 
extension 

07111k SI +Ak Transmh (Ak) to SI with sign 
extension 

07112k SI + Fak Transmit (Akl to SI as unnor-
malized float ~Int number 
(exponent • 4 ) 

071130 SI 0.6 I ransmh constant O. 75 x 2'8 to 
s~ 040060 140000 
0 000000) 

071140 SI 0.4 Tranamlt constant 0.5 to SI 
bSI • 040000 100000 000000 

00000) 

071150 SI 1. Tranamh conatant 1.0 to SI 
~ • 040001 100000 000000 

0000) 

071160 SI 2. I ransmh constant 2.0 to SI 
bSI • 040002 100000 000000 
00000) 

071170 SI 4. Transmh constant 4.0 to SI 
bSI • 040003 100000 000000 

00000) 

072100 SI BT Tranamh (RIC) to SI 

072102 SI SM Transmit (SM) to SI 

0721J3 SI ST) Transmit (STD to SI 

073100 SI VM Transmit (VM) to SI 

073101 SI SBJ Transmit atarua register (SAD 
bits to SI O • 0) 

073111 " Read perfonnance counter to 
SI 

073021 " Increment performance 
counter (upper) 

073031 " Clear all maintenance modea 

073061 " Increment performance 
counter (lower) 

073102 SM SI Transmit (SI) to SM 

0731J3 STJ SI Tranamlt (SI) to STJ 

0741Jk SI T)k Transmit (ljk) to SI 

0751Jk T)k SI Transmit (SI) to T)k 

0761jk SI Vj,Ak ~lansmlt (VJ, element (Ak)) to 
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x 166!Jk 

y 1661jk 

1671jk 

170ijk 

t 170i0k 

1711jk 

172ijk 

t 172i0k 

173ijk 

1741JO 

174ij1 

174ij2 

1750j0 

1750j1 

1750J2 

1750j3 

175!j4 

~ 

Vi Sj"!Vk 

VI Sj"Vk 

VI v1·1vk 

Vi SJ+ FVk 

Vi + FVk 

VI Vj+ FVk 

VI Sj-FVk 

Vi -FVk 

VI Vj-FVk 

Vi IHVj 

VI PVj 

VI QVj 

VM Vj,Z 

VM Vj,N 

VM Vj,P 

VM Vj,M 

Vi, VM Vj,Z 

Fp Mult 

Fp Mult 

Fp Mult 

FpAdd 

FpAdd 

FpAdd 

FpAdd 

FpAdd 

FpAdd 

Fp Recip 

V Pop 

VPop 

V Logical 

V Logical 

V Logical 

V Logical 

V Logical 

175ij5 Vi, VM Vj, N V Logical 

175ij6 VI, VM Vj, P V Logical 

175ij7 VI, VM Vj, M V Logical 

176i0k VI, AO, Ak Memory 

176i00 Vi, A0, 1 Memory 

17611k Vi, AO, Vk Memory 

1770jk ,AO,Ak Vj Memory 

1770j0 ,AO, 1 Vj Memory 

1771 jk ,AO, Vk Vj Memory 

Special Syntax mode 

QESCRIPTION 

Two mnus the floating-point 
prod1Jcts of (Sj) and (Vk) to Vi 

32-blt Integer products of (SD 
and (Vk) to Vi 

Two minus the floating-point 
products of (Vj) and (Vk) to VI 

Floating-point sums of (Sj) and 
(Vk)toV1 

Normalize (Vk) to VI 

Floating:P"int sums of (VD and 
(Vk) to V1 

Floating-point dltferences of 
(Sj) ana (Vk) to VI 

Transmit normalized negatives 
of (Vk) to Vi 

Floating-point dltferences of 
(VJ) and (Vk) to VI 

Floating-point reciprocal ap­
proximations of (VJ) to Vi 

Population counts of (VD to VI 

Population count parities of 
(Vj)toVI 

VM - 1 lf(VD - 0 

VM-11t(Vj)"O 

VM - 1 if (Vj) positive; 0 Is 
positive 

VM - 1 if (Vj) negative; 1 is 
negative 

VM bit - 1 It (Vj element) - O 
and element index is loaded 
into (corrpressed Vi) 

VM bit - 1 It (Vj element) " O 
and element index is loaded 
into (corrpressed VQ 

VM bit - 1 It (Vj element) ;;, O 
and element index is loaded 
into (corrpressed VQ 

VM bit - 1 It (Vj element) < 0 
and element index is loaded 
into ( corrpressed Vi) 

Read (VL) words to VJ from 
memory address ((AO) + 
(DBA)) incremented by (Ak) 

Read (VL) words to VI from 
memory address ((AO) + 
(DBA)) Incremented by 1 

Read (VL) words to Vi from 
memory address ((AO) + (Vk) + 
(DBA)) •gather 

Write (VL) words from VJ to 
memory address ((AO) + 
(DBA)) incremented by (Ak) 

Write (VL) words from VJ to 
memory address ((AO) + 
(DBA)) Incremented by 1 

Write (VL) words from VJ to 
memory address ((AO) + (Vk) + 
(DBA)) -scatter 

t 
tt 

ttt 
~ 

Privileged to monitor mode 
Generated depending on exp. 
Not supported by CAL version 2 
X-mode instruction 

Ai, i-0 

AJ, J-0 
Ak. k-0 
SI, 1-0 

SJ, j-0 

Sk. k-o 

(AO) 
0 
1 

(SO) 

0 

~ 

y Y-mode instruction 
() Read as the contents of .... 
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