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Om__.n 0016415% Wuﬁﬁ-ﬁ%ﬁwﬂ_ﬁgw ﬂna._ﬁku&m with %M 0260 Ai PSj [Transmit the population count of (Sj) to Ai 042i77° Si 1 JEnter 1 into Si register
108-0213-001 data with %mn_aﬁm for read from memory 02641 Ai QSj qsbm% the population count parity of (Sj) 042i00° _mm -1 Enter -1 into Si register
on ports A, B, and D _ — o ' 043ijk Si >exp Form ones mask in Si exp bits from left;
Silicon Graphics Proprietary 0015512¢ Enable replacement of checkbyte with Vk 0267 Ai SBj Transmit (SB)) to Ai exp = jk bits
All Rights Reserved g Sxaoitan of the 1775k inetructon 027ij0 ATZ5]  [Transmit leading zero count of (87 to Al 0438 _mm #<exp[Form zeross mask n Si exp it from igh
- — - exp = 1004 - jk bits
N [0016;10 [IVC [Send invalidate cache request 1o CPU (A) 027477 S8j Ai____[Transmit (Af) to SBj =5 A .
— — - - 04300 Isio [Clear the Si register
(002000 VL 1 Transmit 1 to VL register 030ijk Ai Aj+Ak Transmit the Integer sum of (Aj) and (Ak) to
Table of CPU Instructions: 9 Ai 044ijk _mN Sj&Sk  [Transmit the logical product of (Sj) and (S
\ - e o o . y 00200k VL Ak Transmit (AX) to VL register 0301018 AT A% Transmit (AR) 1o A7 - to Si
instruc . iji i Sji it j i
. m:a«&. ; MZ. ons are privileged to monitor mode 002100 EFI Enable interrupt on floating-point error 030705 AT A Transmit the Integer sum of (A7) and 1 1o A7 oﬁ:oe [Si sjasB __ [Transmit the sign bit of (Sj) to Si
. _xa:.. u.vs . 002200 DFI Disable interrupt on floating-point error 0314k AT AAK ransmit the Integer diflerence of (Ay) and 0440 |si sBasj  [wansmit the sign bit of (Sj) to Si (j = 0)
These instructions are not supported by CAL Version 2. 002210 CBL Clear the bit matrix loaded (BML) bit in the (AX) to Ai ) 0454k Si #5k&Sj  |Transmit the logical product of () and
4 Bit2 of the  fieldis equal to 0. Status Register and Exchange Package. If — - - - - |ones complement of (Sk) to Si
. . BMM instructions are not anabled in the 1031i00 AP -1 Transmit -1 to A o —% . — -
€ These i : 1 denend the value of the ICPU. 002210 is & no- 0450 _m. #SB&Sk  |Transmit (Sj) with.sign bit cleared to Si
cse are pending on the value of the exponent. : p. 031i0k° Ai -Ak Transmit the negative of (Ak) to Ai — - - ——
. 1002300 ERT Enablo interrunt on operand range eror 046k Si S\Sk Transmit the logical difference of (Sj) and
: Pt on op 9 l031;0° Al A1 Transmit the Integer difference of (Aj) and 1 (SK) to Si
Machine CAL 002400 DRI Disable interrupt on operand range error to Ai 46j00 [ §75B " [Toggle the sign bit of (S); then enter into €
Code Syntax —_ﬂ ascription 002500 DBM Disable bidirectional memory j032ijk AP A" Ak ﬁﬁ%ﬁzm integer product of (Aj) and 0460° Si SB\Sj Mo.uu_w the sign bit of (S); then enter into €
000000 ERR Error Exit 002600 [EBM Enable bidi | memory i j#0
033:00 Ai Cl L it the channel ber of the high Py - - - -
1068 ICAAj Ak [Set the CA register for the channel 002700 CMR [Complete memory references ' Brionty interrapt request o A/ g0y © | - [047ik S #SSk - [Transmi the logical equivalent of (S and
u,_m_.w_ﬂm_a by (Aj) to (Ak) and activate the 00300 VM Sf Transfer (Sj) to VM register 03340 Ai CA A .ﬁ_.»mw_ms\_,. ﬁm n%ﬂmao w&amm ofthe 047701 S #OK L the ones oc of (SR to ¢
) \j)to Ai (j#0, k= _ Ll N
{001000 PASS This is a no-operation instruction 003000 VM0 Clear VM register 0331 ATCEA]  [Transmitin error flag of the channel (A7} 10 047j0P Si #SASB  [Transmit the logical equivalence of (Sj) ant
0011%®  |CLAJ Ak [Set the GL register for fhe channel 00345k SMik 1.TS  [invalidate cache and test and set ! T G0, k=1) ! sign bitto Si
indicated by (A7) to (Ak) address semaphore jk, 0<jk <3110 ~ - 047500 Si #5B\Sj it the logical equivalence of (S7) an«
j00120° C1Aj Clear the interrupt flag and error flag for the 0036k [smik 0 Clear semaphore jk, 0 <jk<314o 0345 BIkAT A0 _m.mummﬁmw.“hmqm_mmdw:c_ﬁwﬁomﬁwﬁm_“m at sign bit to Si (j#0)
] w:ﬁmqunwwﬁmwﬂmm w« Qow_... _m%mmwm_m‘m gl 0037k ISMjk 1 Set semaphore jk, 0 <jk <3149 register jk 047i00° _m.. #SB Transmit the ones complement of the sign
- - Y 004000 EX [Normal exit from the operating system 0344° _m.\».?. 0,A0 {Load (Ai) words from memory starting at it into Si
Joot2j1* MC,Aj Clear the interrupt flag and error flag for the - _ _ address (A0) to B registers starting at 050ijk Si §j1Si&Sk [Transmit the logical product of (Sj) and (Sk
n_zmmhmw_n__ﬁwﬂuﬂ w«anww %%_w aﬁﬂ.__nw..w cloar 00507k J Bjk Jump to (Bjk) register jk ompl ORed with the logical produci
A A ) 1006ijkm J exp Llump to exp 035ijk A0 BjkAi  [Store (Ai) words from B registers starting at of (S)) and (Sk) to (Si)
device ready-held (input channels only) ister & start ddi 3
~ |register jk to memory starting at address 05040 Si S/ISi&SB {Transmit the scalar merge of (Si) and sign
jo013j0* XA Aj Transier (A)) to the XA register 007 ijkm R exp ﬂ%v@m Jump to exp and sat register 000 to Awwv ’ e bit of (Sj) to Si rge of(5) ¢
10014;0° RT §j Load the RTC register with (Sj) 0105kl [JAZ e |ump 10 exp  (AQ) = 0 (77 = O) 035ijk> 0.A0 BjkAi - [Store (Ai) words Irom B registers starting at 0515jk _m_. SjiSk  [Transmit the logical sum of (Sj) and (k) tc
0014j13 SIPI Aj Send an interprocessor Interrupt request to — - - $mv ! v 9 Si
CPU (A) 011ijkm’ JJAN exp Jump to exp if (AO) 2 0 (i, =0) AT 70 \oad B weried 051:08° _wm Sk [Transmit (Sk) to Si
- =3 e 036ijk kA, ad (Ai) words from memory starting at
oo14012 SiP1 Mﬂﬁ %: interprocessor interrupt request to j0124jkm VAP exp VN_MMV_UN ~m Nwt u=o>9 positive; v ma.ﬂ_.wmm M>9 1o T registers mQ.m:_:n m,u 051ij0° _mN sjisB MB%maa the logical sum of (Sj) and sign bi
reglster ji o Si
PP | ir =
foot402° cIp Clear the interprocessor Interrupt 013ijkm JAM exp  [Jump to exp it (AO) negative (i = 0) jo36ijk° Tjk,Ai 0,A0 Load (A) words from memory starting at 051ij0° Si SBISj  [Transmit the logical sum of (Sj) and sign bi
{o014;3% CLN Aj Load the CLN register with (Aj) 014ijkmT NSZ exp ump to exp if (S0) = 0 (i, = 0) w%mmww .M>3 to T registers starting at to Si (j#0)
" . " J! 0 > T
a8 n 015ijkm® SN lJump to exp if (S0) # O (i, =0 05100 Si SB Transmit the sign bit into Si
?3 44 PCt S Load the i register with (S) \ ) i P o exp 11 (S0) ,A.: .v 037ijk A0 Tjk,Ai  |Store (Ai) words from T —mm_w.oa starting at - _ - " -
_09 405 cCl Cloar the programmable clock interrupt 016ijkm! JSP exp Jump 10 exp i (S0) positive (i, = 0) _Ewa.ﬂ Jk to memory starting at address 052ijk _mo Si<exp  |Shift (Si) left exp places to §0; exp = jk
request 017ijkm® USM exp | Jump 10 exp If (SO) negative (i; = 0) 7 (A0) 053ijik _mo Si>exp _mzs A.m%oﬁwz exp places to SO;
14062 ECH Enable the programmable clock interrupt 1020i00mn® m Transmit exp = mn into A7 (020) or transmit 037iji 0,A0 Tjk,Ai [Store (Ai) words from T registers starting at exp = 100871
lrequest or " ep ones nosw fament of aﬁ_uA mn v55 Ai (021) Mww_vm tor jk to memory starling &t address 054ijk [si Sicexp " [shitt {Si) left exp places to Si; exp = jk
14072 DCI 021i00mn or transmit exp = jk into Ai (022) — Y T
j0o wmnw.%. the programmable clock interrupt or 520700 S op Transmit exp Inlo 57 (040) or transmit ones 055ijk [Si Si>exp [shift (Si) right exp places 1o Si; exp=100g-ji
501505 Seloct perormance moitor 022ijK or sompl of exp nto Si (041) 0567% |5 j.5i> Ak [Shit (§)) and (i) right (AX) places to Si
T5Tie Mo oporation 0230 AL S/ ransmit (S7) o Al 041100mn 05605 [57 51,5/< 1 _[Shift (59 and (5)) left ane place (o &7
[ 023701 Ai VL Transmit (VL) to Ai 042ijk Si <exp  [Form ones mask in Si exp bits from right; 056108 [Si Si<Ak |Gt (57 left (AR) places to Si
To‘mmdn.o Disable I/0 error correction on port D GoaTE " B ramsmit (G760 1o Al exp = 100g - jk bits — YT r -
v L ki 042ijiP Si #>exp  [Form zeroas mask in Si exp bits from left; 057ijk [Si Si,8j>Ak_[Shift (5} and (S7) right (AH) places to Si
025ijk Bjk Ai Transmit (Ai) to Bjk exp = jk bits 057j0° |si sjsi>1 [shift(S/) and (i) right ane placs to Si
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Machine | CAL Machine | CAL Machine | CAL Machine | CAL
Code | Syntax Description Code | Syntax Description Code | Syntax Description Code | Syntax Description
057:0k° Si Si< Ak |Shift (Si) right (Ak) places to Si 073i312° Clear all maintenance modes and transmit 1504j0° Vi V<1 Mﬁﬁwﬁ%_m:ﬁamv left one place to Vi 173ijk Vi Vi-FVE - |Transmit floating-point differences of
ik Si Sj+Sk  [Transmit the Integer sum of (Sj) and (Sk) to status bits to Si _ ] . (V7 elements) ari (Vi elemens) to
Si 073i612.° Increment current performance counter 151k Vi Vj>Ak w_wﬁ M%mm_oamz.mv right (Ak) places to Vi _ _ ' .
1k ST S5k Transmit the Integer difference of (&) and (lower) and transmit status bits to Si — __ . _ i 174ij0 Vi MV} Transmit ..om.m_.:%mu%_:” an_uaom—w i
(SK) to Si 074ijk Si Tik Transmit (Tjk) to Si 1510 Vi Vj>1 wmﬁ.m%wm_mamzﬁ right one place to Vi eloments 4 4
i - { 075ijk Tjk Si j " n " - ~
[061i08° Isi -sk [Transmit the negative of (Sk) to Si i [Tt si Transmit (Si) to Tjk 152k i ViNj<Ak_|Double shift (V] elements) Ioft (AK) places 1741 Vi PVj ...Eﬁ.m:.% population count of (V; elements)
062k _mm Sj+FSk _|Transmit the floating-point sum of (S) and 0767k Si VjAk  [Transmit (v} efement (Ak)) to Si to Vi elements to Vi elements
: (Sk) to Si 077ijk Vi, Ak Sj Transmit (Sj) to Vi element (Ak) ¢ 152400 Vi Vj,Vj<i  |Double shift (Vj elements) left one place to 17442 Vi QVj Transmit wov:_w:o_.. count parity of (Vj
; > i Vi elements elements) to Vi elements
0K Si +FSk__[Transmit the normalized (SK) to S 077i08° ViAk 0 [Cloar element (AK) of register Vi d i TET — " o
p —— - - ” ViV - ij i ZVj ransmi eading zero count of
ijk _9 §j-FSk Mﬁ.mﬁw ﬁmm_m_om::m polnt difference of (Sj) 10Ki00mn At exp Al |Load from address ((A) + exp) 1o Al (h = 0) 153ijk Vi ,S.<\v>» Wo%%%h%:@ elements) right (Ax) places (Vj elements) to Vi elements
0631018 ST Fok e zd negative of (8] © 10000mn __ |Ai exp0  [Load from (exp) to Ai 153;j0° Vi ViVj>1  [Double shift (Vj elements) right one place 17404 BMM Ly [fransmit Vj elements to BT matrix, This
- 0 - - ' 0 oad of the 64-register BT matrix clears
_ ; Si 100/00mn Ai exp, Load from (exp) to Ai o Vi elements — out allocations of the matrix that are not
0645k _m.. S/FSK  [Transmit the floating-point product of (S)) 1040000 |A7 Ak |Load from address (A} 10 Ai (h # 0) 184ijk Sk e e o) enid oaded.
land (Sk) to Si 11 hi00mn e Al Ai Store (A7) to address (Ak) + exp (7 = 0 - — - - 174i6 Vi Vj*BT [ Transmit bit-matrix product of (Vj elements|
po T 155k Vi Vj+Vk Transmit integer sums of (Vj elements) and and (BT) to Vi elements
1065ijk Si Sj*HSk Mﬁdﬂﬁgyﬁﬁ%ﬁmﬁoﬁm .wam:h%ms tosi 110i00mn  |exp, O Ai [Store (Ai) to exp (Vk elements) to Vi elemenis 7500 UM V2 [SetVM bt (V) elomenD =0
i i ‘ p - i po — " /. » =
066k Si S*RSk _ it the rounded full-precisi ““M.Sas Mw. M. Moa M”.w 0 nH_ oYY W Vi 8-V N.ﬂzuﬁkﬁw or difforences of (S} and 175011 VM ViN__ [Set VM bitif (V] element) 0
floating-point product of (Sj) and (Sk) to Si i0000 . i ore (Ai) to address h# ; " "
- - c..vo product of (%) and (SK) to Si - - - ) k2 0) - L 11561080 Vi -Vk Transmit twos complement of 17502 VM Vj.p _mmn VMbitif (Vj element) > 0
76k Si 5*1Sk  {Transmit the reciprocal iteration of 2 minus 12hi00mn Si exp,Ah  JLoad from address ((Ah) + exp) to Si (k= O)f : (Vk elements) to Vi elements - - -
the floating-point product of (S;) and (Sk) to 17503 VM Vj,M Set <._s Jz if (Vj element) <0 (Vjis
St J 120i00mn  [Si exp0 L.oad from (exp) to Si I [1s7ik Vi Vj-Vk ,_.,.\mzwsz Integer M.:«w-mq”nmm of gatvel
p - - i j elements) and (Vk elements) to i i i it if (Vj =0;
cheﬁ —m\. MSj ._.Ezmjs .a_.w ..ow__wo.wo_m. reciprocal 120i00mn___|Si exp Load from (exp) to Si M\_.\m_waasa ¢ ) 1754 VivM vz w%r,mﬁ%mwu ﬁmm_%mﬂmnmmn&%w_woﬁou 0
{approximation of (Sj) to Si i ; ; ;
_ __ pp! (8) to Si 12hi0000 Si Ak Load from address (Ak) to Si (h# 0) 607K Vi S Fvk Tranemit __cm,_:m‘@g..= products of (5)) and are stored in Vi
706 _m. S8BT ﬂn:.w_n.__q._ hsmknqmwsx product of (Sj) and 13hi00mn exp, Ak Si [Store (Si) to address (Ah) + exp (h# 0) (Vi elements) to Vi elements 175ij5 Vi,VM Vj,N  [Set VM bitif (Vj m_mawsc #0; also, the
; 1613k Vi Vj*FVk _|Transmit floating-point products of compressed indices of the Vj element » 0
ok [si Ak Transmit (AX) to 1 with o sign extension 130i00mn_ lep0 Si_[Store (800 exp y Y (V7 elements) and (Vk slements) o Jarestored i Vi
071i1k [si +ax [Transmit (Ak) to Si with sign 190100 fexp, S [Store (S to exp Vi eloments 17546 ViVM ;P [Set VM bit it (v} elament) 2 0; also, tho
712k ST S FA ransmit (AF) 1o 57 as an unt — 134i0000 LAk Si Store (Si) to address (Ak) (k= 0) 162ijk Vi Sj*HVK  [Transmit half-precision rounded mwma.nw%wwoﬂ c_m._omm of the Vj element >0
_o _ floating-point number 140ijk Vi Sj&Vk N«m:m_% _B_Awm_ u«caw_ﬂm of (Sj) and Mawwﬁ%%%vﬂwoﬂ_mw m_amm and o TR e Ms. o T
'k elements) to Vi elements ] ' ; also,
71i30 Si 0.6 Transmit 0,75 x 248 as a normalized i " RV y P d indices of the Vj element <0
_o _ ___o%:n.vo_a constant into Si 141ijk Vi Vj&Vk ,_.Jn_mﬁ_ﬁ __oc_cm_ mjncﬁm _& (Vj Mmamam. [ e Vi ViHVE Mﬁaﬂﬁ_%ﬂ“ wﬁmﬁﬂ %m\.w.a%_mamamv and ' are stored in Vi elements
71740 Si 0.4 Transmit 0.5 x 2°° as & normalized and (Vk elements) to Vi element (Vk elements) to Vi elements 17610k Vi ,A0,Ak  |Load (VL) words from address (AG)
floating-point constant into Si 142ijk Vi SjIVk Nﬁ:.w_ﬁ_«.:_mﬂﬁﬁwmeﬁw of Awmm and 164ijk Vi §j*RVk  |Transmit rounded floating-point products of u by (Ak) to Vi elements
71i50 Si 1.0 [Transmit 1.0 as a normalized floating-point feeme! (Sj) and (Vk elements) to Vi elements 176i00 Vi ,A0,1 Load (VL) words from address (A0)
constant into Si 142i0¢° Vi Vi Transmit (Vk elements) to Vi elements 165ijk Vi Vj'RVk  [Transmit rounded floating-point products of I d by 1 to Vi elements
71i60 Si 2.0 [Transmit 2.0 as a normalized floating-point 1433k Vi VjlVk  [Transmit logical sums of (V} elements) and (VJ elements) and (Vk elements) to 176i1k Vi AO,Vk  [Load (VL) words from address ((A0) +
constant into Si . (Vk elements) to Vi elemenits Vi elements ) (Vk elements)) to Vi elements
lor1i70 Si 4.0 Transmit 4.0 as a normalized floating-polint 144ijk Vi SjiVk  [Transmit logical differences of (Sj) and 166k Vi §/*Vk  [Transmit 32-bit integer products of (S) and 1770jk LAQ,Ak Vj  [Store (VL) words from Vj elements to
constant into Si {Vk elements) to Vi elements (Vk elements) to Vi elements {address (A0) incremented by (Ak)
072i00 Si AT Transmit (RTC) to Si 1450k Vi VjlvVk [Transmit logical differences of 167ijk V¢ ViV [Transmit reciprocal Heration of 2 minus the 177050 A0,1 Vj  [Store (VL) words from Vj elements to
_ . (RTC) . if A Kz o_maommmv and (Vk slements) to [floating-point product of (Vj elements) and laddress (A0) incremented by 1
[o72i02 _m~ SM Transmit (SM) to Si Vi elements (V& elements) to Vi elements ey i v 5o VO words from Vi ol T
fr2m__ [sisy__ [rewmenos s 0 [Clear Vi slemerts POk |V Ve [Tt Teaing pon sums o &1 and (s I e e
lelements) to Vi elemen
fo73ioo |si vm Transmit (VM) to Si 146ijk Vi SjIVK&VM [Transmit (Sj) if VM bit = 1; (Vk element) if
= : nts’ 170i0(° Vi +FVk  Transmit normalized (Vk elements) to
Jo73io1 |si sro Transmit (SRO) to Si VM bit = 0 to Vi elements Vi elements
[scalar-vector merge] i
73102 [sM si [Transmit (Si) to SM 4601 Vi #VM&Vk_[Vector merge of (Vk elements) and 0 to 179k Vi Vj+FVE  [Transmil loating-polnt sums of (v
07303 STy Sf Transmit (Si) to ST Vi elements olements) and {Vk elements) to
073i118¢ [Transmit the performance counter and 147ijk Vi VjiVk&VM [Transmit (Vj element) if VM bit = 1; po —
Status bits 1087 Vi element) if VM bit = 0 to Vi elements 172ijk Vi §j-FVk d.ﬂ.msa ﬂ_om__za.uo_zen__ rences of ()
ac Increment upper performance counter and vector-vector merge] 5 ond (tk slomerts) o W etomonts
073212 " -
; H ) =Y n : 1720 Vi -FVk Transmit normalized negative of
{transmit status bits to Si 150k Vi Vj<Ak _m__.._w_q_.»_ %_m%_aso:ﬁv left (Ak) places to Vi (Vk elements) to Vi elements
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