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1.1 A

MN-Core 2 1%, vV —iRicHEELINz X EVHTORRERF L., OV VY —DEICH T 2 ZRDITHINR
7 PAEERERA EEEL =y P TOFB/NNUSEERE 2. VLIW BEXomaic X Dilis#EEsgs 2k
T, BWERNMEEE - BHMRERER T 2 SIMD 55RO 727251 —&XK—KTH 3,

v Y2 FFEET. TRTOR— FATF — R IEWEE S D CHRIICIEE I N 5, BIEEm DI
FERSEDEFELRZ WV, 1 R—FICHLTHE—DRA M) —LTH 3,

FrvraofRbbiz, YY) —0FEFEEL=y MIMATRKEREOT AL XEY (SRAM) SEET
b, TROBEETE 22V —OEMICHED B X5 ICHHEEZEE S 2 Z & T, @ik T — 288
PRI R MCEBL, @HEMELzSDON D,

1AR=FI1Fy FeRARE» 55,

1F vy 73V —DRICH722 by TLARILE, ZDOFTHS 82D L2B (Level 2 Block) 22572 5,

L2B U NERD X5V VY —IlhoTW\W3,

e 120 L2B X 8™ L1B (Level 1 Block) ¥ & LT

e 1O® LIB X 16 fild® MAB (Matrix Arithmetic Block, fT3liEiE 7 v v 7)) 27 LTHD

e 1O MAB X 4D PE 27 LTHbH, £721 250D MAU (Matrix Arithmetic Unit, 7517#HE L
=v ) ZFo

FoTHIZIXTPEIZR—-FHD 4096 D2 Z L2725,

L2B & L1B 3zfhizthin—Hh i SRAM b5, L2BM 8 XU L1BM &IN5, PE XV 2h O
Hou - XEY ¥ ALU (Arithmetic Logic Unit, BEEE 1= ) 25715,

L2Bix2-oZ¢t, #4200 TNL—FnrnTED, 71—t ic12d PDM (PIU Data Memory.
PIU & PClIe Interface Unit) £\»5 SRAM . DRAM 2f{JjE3 %, by FLVEHIZ V-7 B X UM
NL—7DM T, PDM. DRAM. L2BM @ 3D X €V (LAIEEE) MO 7 — XEEZITA %, HOHF I L —
7O PDMIZFKR h & PCle £ ¥ X —7 2 —ATHE SN, FZ b DA 7 —X@FEIZTXT PDM 24
H3 %, DRAMZX A > X2 O&EIZR1-T,

kfEdfEE LIBM 3K U PE Au =2 XY EHEHTERE Ty —RiCkEELE N XEVI. MAU
BTV —DFICH T2 2 ZHDITHINRY FAEEHERERA EHEL=y b1 ZHR 5,



1.2 #EmEEmaEE

BeEE A E EOIEOER 7 — 2R R G 3 2 7 — 2B Eiam s (U MV @4) . L2B MUREHIET 2
PE @4 & 7% 5[],

PE 413 1 4T L2B IR 2k% 4 34 2 AHl3 22 c 0494 2L 0dhi% 2Ty FLIER,

PE @i551% VLIW JERTH D, 1 @B TEEOAEYV 2=y b - HB2=y FRFAKCHBETEZ2, Y7 b
VT RATTA =N ED 1 RICR IR ELDIELZEEDRAA, 2=y F2YEILE L TW AR % R/
b5 2 2 e hEREm Fos e 725,

WMRAFATIEIARA T 74 MEINTED, GRFTERCHREAMAT 2 2 2 IETERV, faRTH, T
NHPDRAEVICEZAALEEHANE L X ICRIZETOHA IV EEIZDE TR I7<vDHEMLTH 5,

PE MiZid GRF(General Register File)0, GRF1, T ¥ 2% (Temporary Register). LM (Local Mem-
ory)0. LM1 @5 DDA EVEENFLET 2, IHHE2FEDTPEXEV LRI LIZT 5,

PE X &V i2iZ ALU. MAU. L1BM @ 3 D0EER X T 2[5,

X [L.1]ic PE i o2 R T,

HEM YL PEXEYOMOT =X ARRIHEI 2 BB/ A 7V ThH %, 2 RiBEL D HWERICOVWTIEHIC
2 KFED MSB filliciE< X5k >TWb, ZZTMSB i i v b (Most Significant Bit) #4535,
LSB=#x Mt v b (Least Significant Bit) & &b CTUUMHAKL THW 2, BIWERZLy 7= v 747
YTH2, ThbET Ry >y Zalig# s MSB IV Wy F L RIHIET %,

WHA MY —240% Auto stride E— R & Flat E—F®D 2 DDE— F&2#D,

Auto stride E— FTlX. B ARV —2LD 1HMNIZ3DODPE@mHE 12D MV @idh oMl XN 5,
Flat E— F T, S8 A MY —2L2D 1HMIZ 225D PE@MESYE 12D MV g b &%, Auto stride
E— FH» Flat = FOLTOhHR—EI N B2 /NNy 7 ENTWVWS (packed) &R, FEHICHR T T
By 27N TVRITAERS RV, TI 2L —XE Ry Z7EZRTHWARW, 2% ) PE @A MV @aHT
HoIEFTHN 2 MR HETTE 2, FMIBRIFM RN,

Auto stride E— R TRIETZ 255, Flat E— FTRETZ 2M950Y 72y MMZl-oTW3,

Auto stride €— FTIX, A7 v 7ATREI A 7L, PEMADOT FLAHIZ, B 2EFEPIME IS,
THUCED 1 R TEBYA JVORBRIZNEDOHELZEH TS, SHECPEGMB3D2L MV&®120%2d
DELDOPMHA RV —LD 1HfI 2 RD, ZADEDIRXN 2,

Flat €— FIZR 7 v FH7 D) OMBHEOPRKELBRZRDDECT FLAIEEZZ R L DTH S, B
RHNZIE, 27y THOKY 4 27T, GRFO, GRF1, LM0, LM1 ®7 FL R %2 FRTHET 5, #h
DAHDAEY DT F LRI Auto stride E— FREE. HEIRNICIRE 2 MEZZE 094 21D 7 FLRITMA
52 TIREINS, EHWICPEMB 2208 MVAH 122 8bELbOPNGHA LY —20 1HALERD,
DD IRE NS,

7t ¥ TOUEHICIE Auto stride E— R & Flat €— FEBELEHWE 22 HHE LR ITIUIR 5720, Auto
stride € — N TRIAIRER PE iid Flat €— FTHRHAFER DT, Flat €— FTHIUIME— FD PE

LPEMHEAN— Ry 2 7EEL LTO PE] &b EOBEROHIE ST S 25, EHIENCZ 5 Ih 2,

2 2R 1IWH LA ZAEERR b-R— RO PCle 0 RNET 2720TH 3,

*3LIBM X L1B Kb -7z X BV DL TdH5M, PELF—XELHMD TE2=9 P WIBKTI ZCIEARLE LT
IOMRZ T B, FEBRICKHEE 21T S BB b - TW5,



| PE inst (292bits) |

| CTRL | L2BM | L1BM | TREG | GRFO | GRF1 | LMO | LM1 | MREG | ALU | MAU |
A

Control instruction stream Control masked write to
PE memories

e
(
( L2BM H L1BM |

\

PE memories )

\
\_ PE (x4/MAB)

I uTREG H GRFO/1 ’
MAU

\

MAB (x16/L1B)

1.1 PE mHOMHE

MARMBEBEELET Y 7Y 2 TE 3, ¥, Flat E— FO PE@SRNEEN2 7L 7V % Auto
stride E=FT7E>y 7L &S T2, 2@ B % Auto stride £ — FICHFliICE ZHZ 5 Z & 237]
B o/2 LTI —1Tk %,

MV 3817, Bioma e 3IERMICETEI NS, 272 L. PE @9 wait B2 AL I T
2 2o EEE L MV @5 05% T £ T, 20 PE M ORITEMTHAA MY — 2% HlX ¥ 3 2
TZ 3,

DFEDH B PE GHOEITHRICHZ MV @iFEFEITL2WEAEZOEEFCHTA M) — 2zl Tiug
<L T MV @B D5E TH#IZ PE i 2 31T L2 WIHEE wait i mz iU Xu,

PE fifiz MV @V Td, 7 — RIEBIFEARMIC, 2R e MR OMEN A HETH 5, Hilz
X EAIFEE D & FHIFEEAND DR (7 — X 2 F7EI L TERE) OE— 2D 258, EAAMI LS B
NDOFEE (T =22 FEY A XTHAHLUTERF L, BT TEZIAA) OF—FBREEL, DERLIzT—X%2 %
DEFR/ETILLATY M EEDTH—DT — XN EMBEEICERT 2 X351 T0Ws, ZHUTEh7—
XL A7 bO—BUEROZENTE S,

CMHA MY —a0ME L, PE @SB LU MV @aoflHEEEZ R,

M EHEEEE Y MEROT, ERICIE wait @FIEEICPE@SICEENTED. A7 a > TEO MV gL TH /LA
WIZrERETE %,



{ PDM H DRAM ] ' PE inst 0 (292bits) 4 cycle
PE inst 1 (292bits) 4 cycle B

: PE inst 2 (292bits) 4 cycle

L2BM | y8/Chip MV inst O (82bits) <=

i

(packed to 1024bits/12cycle)

L1BM
x8/L2B fime

1

PE inst 3 (292bits)
MAB | 16/L18B PE inst 4 (292bits)
PE inst 5 (292bits)

x4/MAB MV inst 1 (82bits) 1yl

o

PE inst 8 (292bits) |

can wait finish of MV

Chip (x1/Board)

1.2 @S A MY — 2 0fEE Y HIEHER, HH11E Auto Stride E— FOBEDHHA MY —LZRLTWS,

1.3 BRUEERE

PDM ¥ DRAM TREE/ND 7 7t ZHNMIZ 1 #E=64bit TH %, BT LICT T4 ¥ X > Ml H
70T FL A% ZOHRAMTHIRETE 2D TRV,

L2B DR 1 KiB=64bit ® 7 7 £ AR 2 EAR . 35, PE Tld—&F 1 5iE=32bit HfiE X 4 fHiE=2
KfE=128bit TO7 7 £ ADHRETH %,

PE i3 OB B W TIIEBE - FEVNRE e S ICUT o 3N R— P Eh 5,

o HE CEHSED): 16bit
. JEEE (KSFE): 32bit
o EIE (15HKE): 64bit

BIZIE PE TRFET 7B A LEICH LT ALU THEEHREZ{To 58, 1 ReBIZEEN 5 4 FFHITH
LT SIMD #HENETS N5,

BRINSZLENSDHO DD 5,

FE/ NIRRT + —< v POFTRE Yy PUIZNZAU T TH %,

o YHEEE: FFF 1bit, $8EGER 6bit. IREGE 9bit
o HAFEFEE: 15 1bit. 88 8bit. IREGER 23bit
o fEHREEE: £F5 1bit, $8EER 11bit, IREGE 52bit



FE/NERBUIIER L, EAOX e, EADHERDAN S, JEEMIEE NaN FEEL RV,

BRITIE —0 BRVTFENMNIREBICIED 5 Z L ITHERET 5,

FREFRICZ I BREAZH VS, PIZE, FRED 1.03E Y Ml LTI 0x3e00TH %,

NS 1383, BiE64E» D MSB 225 LSB i -> T, fF5E v b, 8D LAt v b2 o Rz
vy b ARBERD BTy PSR Y FOIEICHEAI NS, BFEEME 2 5513, Kb 64 £y b MSB il
¢ LSBfllzhzh 32 €y MZOWT, FROIEICHEME NS, FREME 4583 KiE64 € v b MSB fil
M5 16 By b0, FAMOIEIEHNINS, Zhsik 2 KEE128 ¥y MAOHREME 4 FERBEMEICOWT
LEETH 5,

PE THEEY 72 A LBRIE. FEET FL A R (B8 2 RFE7 7220 MSB fil, _EfI (FE(El) A3
EiE7 722D LSB ik 72 %,

AR Z M AREHE 21T BACIIERMC Ty 7 70— ML WS EHREIT-> TBLBERH D, 7oy
2 70— MUFE NI L TR DL I3RAR 2 7+ —< v M2k 30, BRI, REe Y MR
W OB NEUE L A U TH 25, REGIICIET B REE FlVizn,

1.4 FENESBES %R

MAU (fTAlEE L=y ) 1 X 2 #HBEMREIC DWW TN S, MAU I THIR S M AFERERE— R X7 b
WFEAHEE — FD 5T DDE— KERD,

IR MAFERIEEE— F T, 022D MAU W 1 4 70T, m x n {75l A ¥ n RITRZ bbb, c
WWHLy=Axb+cDEEEITZAZ, ZITm,n LHEERBERZROWNVTIANTH 3,

o HEE: m=2n=4, A,bl3Z70 vy 7 70— MHEE. ¢y 1 3@HEOMEEE
o HFE: m=8n=4. A blZ7 0y ryo— FEIEE, ¢y L@ OBKE
o BRMIBKEE: m=8,n=28, A bld7 oy 70— FEMUBENERE, ¢ v 3lE OBERE
— ZZC7uayr7u— hEELIEKEE L IZERBE LD S ENREREERSE T e y 7 7 — MEK
Thb, BUBEHKEITey 7 70— MERXT LBV
o YHEE: m=16,n=16, A,blZ7 Ry 70— FNERE, ¢y SBFEOHEEE

X o TITHIRZ M AFERITEEE— FTOEEDOR— FH72h ¥'—2 FLOPS fEE LTid 2 x 4 x 2 x 1024
WRABEEE D F72bD k3, 22 THRAD 2 IFMEMEA 1 \% 2FLOP 22 TWw3,

PE %25 L1BM 7 ¥ EAFEEADIEIC B W T, FEVNIGREINEIC X 20 rRETH 205, HEMRE L
TOMWEN MAU 2 RELER 2720, NRNOVY -7 HREHEICBWTIEZA Y > LTV,

X7 PVEME—FTE, 022D MAU IR 1 ¥ A ZLT, mRITRZ blabclHLy=axb+cD
HEZITZA %, 2IZT X, + BERILOMVREETH > T, m LHEBERROVWTIHLTH 5,

o EFEE: m=4. a,b,c,y X TN TEHEDMEKE
— 7R LT 01 FHOERD, 23 FHDOERDE L L LPAMTTERY, ALK/
FNIROIHIX 012 2
— 4 BHED FMA 22 E T3 2123, ZoFEL 2 AETTIIE V. ZOFE. 2HHEHD cicid 1
b H ORGSR %2 5

*5 MN-Core Tid 70 v 27 70— h ZHWN2 DIEFEREED A7 - 7275, MN-Core 2 TIZERETHWS
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o HUERE: m =8, a,b,c,y ITNTHEEDHKEE
o FHEE: m =16, a,b I HBEHEDVREE, c,y BEDHKEE

o TRZ FABEMBEREE— FTOEBRBEDOAR—FHb ' —2 FLOPS iz LTI 2 x 2 x 1024 &
BEPFdbDLis, Z2TH 2FEMEA 1% 2FLOP 2 xTW3,

m = 8 OHFEE FMA HR[BELR DT, X7 FENE— FICIZEELBERBEEICHY T 2 DREELRN T
LICERET 3,

1.5 XEUMEE

BRXEVEHNOY A L ZV—F v F2ABRRZ, 20—Tv MZOWTIIERIL, HHARER izt
AEEYIDEZ A —N—~v FOTFER EHELZHRIND D | ERFEHT 5,

o PDM: 7V —7 &7 h A& 4MiB,

o DRAM: 7'V =757 h AR 4GiB, wiEH#K 128GB/s.

o L2BM: 1L2BM &7- h A& 32Ki Kk,

o LIBM: 1L1BM &7- b A& 8Ki K.

o LMO: 1PE &7: h & & 2Ki Kif, 2 KiE/¥ 4 27T 1RW,

o LM1: LMO X[ U,

o GRFO0: 1PE &»7: b A#& 256 Kif, 2 KiE/¥ 4 71T 1R1IW,
« GRF1: GRFO0 &L,

o TLYRX: 1IPE H7:- b A& 8 Kif, 2 Kif/H A 7T IRIW,

11



ax'awd :2 =

;B LR

V=IlFxz—>

2.1 =gk

DRAM Z#ERE L7y 7V FEREIIH L, A& F-DRAM MO 7 — X AN e i BFET2ITOI72HD
API BEIES %2, 2D API OFBRIRIEFICHE 5,

22 TEVTZ

MN-Core 2 7t > 7513, HEETHERZ 7Ly 7V Sl TEE SN T 075 L2 WIHGEICEIRT 2,
FEHED N A F Y 41T assemble3TH 5,
assemble3!Z PATH 2% » TW AR TLLRZ (T T 5 & pass.asm 17k ¥ ZVERPH I E N %,

echo 'lpassa $1mOv $1nOv' > pass.vsm

assemble3 pass.vsm > pass.asm

23 IZal—%

MN-Core 2 R— KDL I 2 L—XBFET 5, @HR LY — 158y 2¥R (F[L2#H) ko Tw a0
DL, FeTRy T SENTEERXE ) ERONEZE T HI5 (Debug get 32, 55 [3.4.3|#i) A
FLERT & 2 7o EEE ORERRICIA < .

FEUED N4 F 1) %13 gpfn3_package_main T 2,

IR 7 7 4V sample.vsmliCFHEZ Lz nd 27y 70 L, TIa2L—XTHEITTLHITH 5, asse
mble3 & OF gpfn3_package_mainiZ PATH 25@ » TWAHifE Y 35,

11TH® lpassafnfild LMO 220D 8 S %5 PE DHS (0005 3) 2EHZiAA, 21THD d getmntldd 5
O DD MAB IZOWT, HEAALBONEZHiAH L TWS, d get@m W TaiAl LfEE-dF 7> =
VTHELE 7 7 A MIHIE b, Ko T7 7 AL sample.dmpiZid. PE HFEIHIGLTO0 25 3 DfED
BXAENDZ B,

L1TH® lpassafIc DWW T DM [3.6.12.4 i, #5[3.6.1.20| &, 55[3.6.1.6/&i%. 21THD d get@ms
OWT ORISR A 2B MO Z ¥,

$ cat sample.vsm

lpassa $subpeid $1mO

12



d get $1mOn0cObOmO 1

$ assemble3 sample.vsm > sample.asm

$ gpfn3_package_main -i sample.asm —-d sample.dmp

$ cat sample.dmp

DEBUG-LMO (n0cObOm0p0,0) : (£:0, i:{{0x0,0x0},{0x0,0x0}}, v:0x0) #d get $1mOnOcObOmO 1
DEBUG-LMO (n0cObOmOp1,0) : (£:0, i:{{0x0,0x0},{0x0,0x1}}, v:0x1) #d get $1mOnOcObOmO 1
DEBUG-LMO (n0cObOm0p2,0) : (£:0, i:{{0x0,0x0},{0x0,0x2}}, v:0x2) #d get $1mOnOcObOmO 1
DEBUG-LMO (n0cObOmO0p3,0) : (£:0, i:{{0x0,0x0},{0x0,0x3}}, v:0x3) #d get $1mOn0OcObOmO 1
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Irl\-3ﬁ

HOR

MN-Core 2 72> JUEEBICKXDHR

RETIET7 LY 7V mOXIREIRERT,
DRETERD FLHNHE o THEZR TR T,
o OTHALETIEFEOMA X THEHESIRAONINETH D

o (AIBIZAZE/ZIIBEERT S
o [ITHALEEDIEZA TS aFLTHDB

31 X

7R YTV EETE LR 1 LRibT 5.
AZIIUTOEED D 5,
o sz (553 )
. BEMEER S
— MV @4 (555 )
~ PE @4 (55[B.6)#)

BEEEa ASCPICERE PN S UL T 235 % .

BB FLRAZEORRICHWS, 10 EEEEZF 7412 L. 0b, 0o, 0xDFL 74 v 7 AIZXD %
nzN 2, S, 16 ETOXRLDHETH %, AKMDIBEIZTE R,
7 RUVRAOBMIIMBIC L > TER S, 7 FLAARER PE X€ VU (GRFO, GRF1, LM0, LM1) T34
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FE. L1BM ¥ L2BM Tl¥EiE. PDM ¥ DRAM T3 64 ¥y bV —FRENTH S, TIHE7 7w AEREE
EITH S 20,

3.2.2 Blf#

HMEE ALU 28 imm@ S XD N2 MHTH %, BMED 7 + —< v MILIFTH %,

(£ |h) "<floating-point-number-literal>"

| (i|s|ui|us)"<integer—number-literal>"

RTNNY d— b DA DTEET 2,

SEHRIIBER 2 FEE T 5. (FINIZHEBESL L CERBEFE/ NG, QI)IIFEH ) oBBEB XU
FEEEEEL. (uilus) I BRLOHBEB X EBERKTH 5, EFEOBER 4, 1, wlIZEMEIEEL v b
BOARELTWBEDIEETER,

BB AEEICH AT 23, A0 — R FIAPEET 2 HEOEE. 55B5.6.12.2 HiTh~ 2 HET
WARZDDTH 3, LFEOFBERIEEICEDLL T, RI v —F VY7 IIVIEEDOEEED 5, BERIVREE
Keld, FUHE 2 WA THEOEY T 5,

RAB— KRBV TILDOBFIZLFOED TH 3,

o FHVNBUSEL (<floating-point-number-literal>) DGE

— £9 C 5B strtof T float DfHICEIE N 3,

— ZORBEMERETH NI ZO X FHhbh, FHERETHIADTTDI S,
o Y (<integer-number-literal>) DFH

— fFEH L, sTHIUI, KBS +/-%221F 5 Z L &2/ d,

— FFELIRZEAEE LTS,

— EXBE OFRANTHIUT T T -2 2,

LIMCHIZ R T, ALU 23RBS HITT T 2 iR ORI E 2B a B X o i (55[3.6.12.2| ) 1238 5.

fIl 1
AR VR B NS B D-1.0 2 LML I T 5,

imm £"-1.0" $1n0

Bl 2
PREERHS 7 LR 0x8000 2 T L Y R XTI T %,

imm us"0x8000" $t

HBBZOHIT imm s"0x8000" $tx T B ¥, FHEEMNED HEBHOHHEN LOTZI - K5,

323 &Y

2 27E MV @5 e PESSOBOEEEDEDDDETH B, Z7FHAND =D FHEIC i MF, #
D% OHEDH D T 2HIEED 16 TR IMEETERT %, 16 EMTH 20T L7 4 v 7 2 0xidffh7aw,
O wait @R O (35 [3.6.13|fi) 1<i# 5,
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33 BO- RIC& 3maBERE

ANETIE—HOGHOIMERE L — F TR L TH 3, 5E#la— FOXERBBIIZERLZVHALT
DL — e > TRl s 3,

o MEMiZ MN-Core 2 R— FOZEED X €V ER% F L DIMEARTDH B
o+ LongWordidzik (64 €'y b7 — F), ShortWordld}Fah (32 €'y b7 — F), HalfWrodidfaE (16 & v
FU—F) ORIEERT
o forldlE D for 72D, RDIL—IHES
— & BA Ty I AR A Y I N— T, BB Z I AN —2 T TH 5, forcycle=
0:42FH W75 cycleld 0,1,2,3%H3
— for cyclet H 2t ¥ cycleDHZNZNT PE@MROBIA /L TRESL L ZRT
— forall group, forall 12b, forall 11b, forall mab, forall peld Z#LZ for group =
0:4, for 12b = 0:2, ... REDEFILTH %
— forallDEHED A M forall chip,12b,11b/R ¥ LM&ELT 2
o ROBBZEMNS
— refer_pemem(mem, cycle) PEXEVDIRT Y FRL VA 7LEEDPS PE XEUADS
Mz s
— refer_matreg(side, wl) {74l YA X DH L BREDFERED HITHIL P A XD E RS
* [THIL Y A X DM x2° yDWT D
* BEHFDFERII LongWord, ShortWord, HalfWorddW\i'hif]
« fTHIL ¥ 2 X DFANZ B.6. 14| i Tib R %
— get_unit_value(rrn_opcode) fEfIiHEIEE rrn_opcode D BN L& BT, EARMICIZTEE D
fadd, iadd, bor, lor 72 5 all 0, {#&E 2 max, band, land 72 5 all 1, JHEHS min 72 & Z OIHENE
EICBIT 275D D BEROBRKETH S

3.4 HIEIX

IS EREE R TN ORI 21T 5. BARINCIE. R— Fe A 0F —Z@EP. TIal— 3
VO TR EREINT 5,

—EOHIETIZTI 2L — X TDAREITH 5.

341 OXAYERX

# TIRE S FaxXy b eiah, BRI ER SN S,

LATHIL P 22DV EDDEICOWT, EERAALHAH L THREEN ML TORWESIIRERDETH S

16



3.42 QuitX

HDEOMAEEEAL, BEEZEDTHILT 2EHEEE H I Lw,
7T VDTFR M LU TUNSBHFEETLUEEREMNIZaAX Y YT FTEZDOTT NNy JRHCERT
»HbD,

k&

quit

R
IHLEOMAEENA L, HE %2 &0 TNIET 2 IGEEZ T Lzwv,

l

lpassa $1mOv $1rOv
quit
lpassa $1nOv $1r8v

BADWM B X DADTRE NS,

3.4.3 Debug get X

Debug get 213 PDM, DRAM, L2BM, L1BM, GRF0/1. LM0/1, T LY 2 X ONEEZHHTZL3 2
L — 2 ETREHORIESITH %, EMTETT B LIBTERL,
ITIal—X@BIAIA7F 2L —FTlREL, EFEOMHEIRITRIRET T2 I8 ICERET %, Wi
% %725 Debug get XIEMAITHABRFA 2 VEER>THEHRAEY EFALD L ASFOMRICR B,

k&

d get[<dtype>] <memory>[n<group_id>] [c<12b_id>] [b<1l1b_id>] [m<mab_id>] [p<pe_id>] <

num_of_words>

T T T<dtype> & <memory>ZA N TH D, ZHLUINIBAKTH 5,

<dtype> ::= dlflh

<memory> ::= $p<addr>
$d<addr>
$1lc<addr>

$[(111)] (rlslmln) <addr>

I
I
| $(1111)b<addr>
I
| $[1l1D)]1¢

ZHhE
IBELEXBVEE - 7RLADT— X 2L I 2 L —XEFREELEEN 7 7 ANVE Y T 5, ZD
BB MBS Y L C ORI 3,
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DI, MXoRBEZOMREIECHEHT 2,
dtypeld 7 — X2 LORUE T + —< v FTHEIRT 202 i5ET 2, L OETHIRE/NUS L BB OT
TR LRSI EN 5, RIEECTBIRINIKE Y +—~ v P 2EBAICRET,

# 3.1 Debug get XDT—X 7+ —< v MEFIEE

<dtype> | FEIINEAEL  BE
IEE | RS B XU RKRE
d R 2
f HURE R JiRE
h PR R

<memory>D<addr>LIHTDER /T IE X TV ELZOBH L EEROIEETH %, Efﬁﬁﬁ%ﬂ&é\bﬁ%i‘é I2HI1ZE
T3, ZAUIHEBED MV B X PE @A XDART ¥ FCHEMNRLZMEASOEEEUTHZ, TLI R
RIZOWTC, ERDOM A TIEEI 2 KFET 7B RA72H, Debug get XTIE$t £ 721331t Ditbic kX b RiE7 2
L ANARETH %, $tEFVWTHMET 7 LRI LSRRV LITHERET %,

# 3.2 Debug get X THiAH LAJAER X £V R LFEROMAFDLE

<memory> A BR A

$p PDM At

$d DRAM B

$1c L2BM )

$1b L1BM A

$11b L1BM 2 RiE

$r, $s, $m, $n GRF0/GRF1/LM0/LM1 f&&E
$1r, $1s, $lm, $1n GRF0/GRF1/LM0/LM1 B
$11r, $11s, $1lm, $11n | GRFO/GRF1/LM0O/LM1 2 &g
$t, $1t TLIYRX oo
$11t TLYRX 2 KiE

<addr>l37 RLREHEET 5, Hiild GRFO. GRF1. LM0, LM1 TI3%3E. PDM., DRAM, L2BM.
L1BM TIZRETH 2, TNHEED MV @H X PE fiBLDART Y ROL— > TWb, T LY
AZIZDOWTIET FLRFFEDN R, BIZKE, TROBE 1 HAIALTT 7 RAEINEZ Y MY oHAN
LBt S L5,

[n<group_id>] [c<12b_id>] [b<11b_id>] [m<mab_id>] [p<pe_id>]i&/Hiz. 7 — 7 L2B. L1B.
MAB, PE OFEEICOWT, HATIRNRDOXEVERESZRET 2, EOME L, c® bDIFEZITS
Bald. nDIFEMTONTORITNEZR SRV, FEELRP o256, TOREDOETOERIMNR L1 5,
Bz 1E nobim2k L7zHE. 0 &7 L—7, 1% L1B, 2% MAB DA DEIFFRRI NV, HROXEY XD
TOREEDIEE. P2 PDM KD c<12b_id>fEER E I3 EHE N5,

<num_of_words>ld<memory>THEE L/zER L A & L T<addr>d SFEZHiA M T2 % 10 #EE THEE
T3, TLIRARIZBWTIE, 2% 1505 4 DHFETIEE TSI TH 1 VA4 7 A0 SBD TEEY A 7L
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DA HEE S, <memory>%$1t, <num_of_words>% 2 ¥ L7zt ZIZ2FEHE LTHAHZINZDIE, 1
P A5 DLSB M1 REETE R, F2H A4 71070 MSBl 1 RFEETH 3 Z L ITIEET %,

I>—
o <memory>IZ X ZFiAH LIERIEEN<dtype> Il X2 T —X 7+ —~v v MEFIEE LI DE VWL, 2O/

ETOMMRBATERVDTLI—2 i3

1

imm h"1.5" $1n0
d geth $1nOn0cObOmOpO 1

LML ICEEAAFEED 1.5 4 DWAEREFER, 8 €L7% IPE X\ TitAH T, HAOEMTE
7350

DEBUG-LM1 (n0cObOm0p0,0) : (1.5, 1.5, 1.5, 1.5) (0x3f00, 0x3f00, 0x3f00, 0x3f00) #d geth
$1n0n0cObOmOPO 1

%l 2

lpassa $11bid $1rO
d get $1rOn0OcOmOpO 1

GRFO I2EXAAREESH D LIB&HS%. LIB 2212 1PE, ¥4bbi 8PE oW THiA N T, Hh
FELL R 2%, <dtype>WEFEER DT, £ IEEEE/NSGEEL 1R v ICREER LToi
M zhrzhFTrRINTNS,

DEBUG-GREGO (n0cObOm0Op0,0) : (£:
DEBUG-GREGO (n0cOb1m0p0,0) : (f:
DEBUG-GREGO (n0c0b2m0p0,0) : (f:
DEBUG-GREGO (n0cOb3m0p0,0) : (f:
DEBUG-GREGO (n0cOb4m0p0,0) : (f:
DEBUG-GREGO (n0cOb5m0p0,0) : (f:
DEBUG-GREGO (n0cOb6m0p0,0) : (f:
DEBUG-GREGO (n0cOb7m0p0,0) : (f:

:{{0x0,0x0},{0x0,0x0}},
:{{0x0,0x0},{0x0,0x1}},
:{{0x0,0x0},{0x0,0x2}},
:{{0x0,0x0},{0x0,0x3}},
i : {{0x0,0x0},{0x0,0x4}},
:{{0x0,0x0},{0x0,0x5}},
:{{0x0,0x0},{0x0,0x6}},
:{{0x0,0x0},{0x0,0x7}},

:0x0) #d get $1rOnOcOmOpO
:0x1) #d get $1rOn0OcOmOpPO
:0x2) #d get $1rOn0OcOmOpO
:0x3) #d get $1rOnOcOmOpO
:0x4) #d get $1rOn0cOmOpO
:0x5) #d get $1rOnOcOmOpO
:0x6) #d get $1rOn0OcOmOpO
:0x7) #d get $1rOn0cOmOpO

- - M
e He e

M
[ N

-
.

-
[ )

g 4 < € 9 9 <9 <
N T = = T e = T ==

O O O O O O O O
[

-
.

3.4.4 Debug set X

Debug set 1% L2BM, L1BM. GRF0/1. LMO0/1, T LY RARXIHEE L EZEZADPTI 2L —4FE
TRHHOHIEN TH 5, ERTFEITTS I LIFTERL,
&
d set <memory>[n<group_id>] [c<12b_id>] [b<11b_id>] [m<mab_id>] [p<pe_id>] <num_of_words>
<payload>
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Z 2 T<memory>%» & <num_of_words>E TDLHkIE Debug get 32 (B4 Hi) LFEBETH 2, 727 L. <
memory>Z PDM % DRAM %Z45E 3 5 Z L3 T &RV, £7. Debug get X & iz D, <dtype>DIEER
20,

<payload>l3#H XA 7 — X ONEZ. 16 £ 16 T THGL L7z 1 RaE2 B U TRE LR REBONITRTE
o REHET—RZDRLWIEWKDDPDI YRy JRY a =D b, INORERRERB IO 2y 7R
S a =IO W T OFMIHR T %,

EYIES

BELET— &%, BELEXEBVER - 7 FLAICEZIAD,

<payload>IZE L NEZRFEDOHIL. <memory>IZ X » TikE 2 XA 1 — FFERICEEH num_of _words % i}
72 DTHb, ERIEPNRBOBDINLEEZ>TVWE LTI —IIhD, ARERXEVERZL 7 7€ R

BROEE. FR2UCSHIET 24 0— FEEEERBIAWCHIET 2, ZZIWWRLEEBD, 727 EXERD
FREDBICIEIRA 0 — REBRYE 7 7L RFERELIDES RS, 20 &, RAIu—FIEREFEZLICLSB fllok
FEIdEH X, MSB HlOEENEZIAEN D,

2REBULERFZADLEDT7 Ly Y YRy YT 4 7Y ThHb, DF D, A4 v— FOIEHEAIH
INENWT FLRIZA %,

% 3.3 Debug set X TH ZAALARER X TV ERLEREOHAGDLYE

<memory> X EYFER 772 RAFERE RAfo— KiE
$1c L2BM e 1
$1b L1BM &G 1
$11b L1BM 2 Rib 2
$r, $s, $m, $n GRF0/GRF1/LM0/LM1 #%5zE 1
$1r, $1s, $lm, $1ln GRF0/GRF1/LM0/LM1 A 1
$11r, $11s, $11lm, $11n | GRFO/GRF1/LMO/LM1 2 Ei& 2
$t, $1t TLYRXR B 1
$11t TLIARZK 2 Kl 2

<payload>DZNZNDEFEDIL 16 E 16 HTEE. 16 EREELH. 16 EEBEH. 16 #= '.:um%(@ 4
DDAEN SRR ENTE S, KBAICEhZhOLEOHRALBIZRT, 1 {TOHT 16 #EEFE - J§iE -
FEENIIRIETE 205, 16 #f 16 MTEBUIMOFIIE C ITRETE R0,

<num_of _words>lI<memory>TIEE L7727 7 AFER T HNI L L T<addr> b FEE H XA L% 10 #
BTHET 2, TLIRZXD7 7t AHFHEICEF 2 1EEIX Debug get XX FBETH %,

Io>—

o <payload>% % HMML TV E, KBATRLATLEOVTRICIUTRELRVDDIH L LT
T—tiz5

o <memory>¥ num_of_wordsiZ ko TIRE 241 v — FOREFEKL ERED<payload>DEXDEL 51
BLI7—tR%

o <payload>IlBINL 2 M3 % DFLIEIC BT B [EE £ IRARDHEZEBA TWSLELI -5
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# 3.4 Debug set X THZRALRIET — XDk, PlERTOHETHR—OEL 2%, 16 #REE - FHiE -
FEERHR OB TCREERTRWADRIEIC 0 BT EL RoTWE, £, WINLTFED D EEIIFHFHT

A TH 3
sl CMES Bl
16 £ 16 MTEEEL | [EE R 16 Mo 16 #EEL 0123456789abcdef
16 fERFEER 1D1RIC 1 DDEK 16 HiD 16 #EEL 1123456789abcdef

h

16 HEREFEREK sDRRIZ_XYUIHD 2 ODHK8HID 16 #H#E  s1234567_89abcdef

16 HEFFEREK hDBIZ_RUID D 4 DDA 41D 16 #EE  h123_4567_89ab_cdef

u

1

set $1mOn0cObOmOpO 2 hil_2_3_4h5_6_7_8
set $1m4n0cObOmOpO 2 laabblccdd

set $1m8n0cObOmOpO 2 14321hf_e_d_c
get $1mOn0cObOmOpO 6

[oPRN e PN e TR o P

16 HERFFEHGELIR L 16 #EPFRREGEIE. BLOZNSDREDH., HAEMUTER 2,

DEBUG-LMO (n0cObOm0p0,0) : (£:0, i:{{0x1,0x2},{0x3,0x4}}, v:0x1000200030004) #d get
$1mOn0cObOmOPO 6

DEBUG-LMO (n0cObOm0p0,2) : (£:0, i:{{0x5,0x6},{0x7,0x8}}, v:0x5000600070008) #d get
$1mOn0cObOmOpP0 6

DEBUG-LMO (n0c0ObOm0p0,4) : (£:0,
$1mOn0cObOmMOpP0 6

DEBUG-LMO (n0cObOm0p0,6) : (£:0, i:{{0x0,0x0},{0x0,0xCCDD}}, v:0xCCDD) #d get
$1mOn0cObOmOPO 6

DEBUG-LMO (n0cObOm0p0,8) : (£:0, i:{{0x0,0x0},{0x0,0x4321}}, v:0x4321) #d get
$1mOn0cObOmOpP0 6

DEBUG-LMO (n0cObOmOp0,10) : (£:0, i:{{0xF,0xE},{0xD,0xC}}, v:0xFOOOEO00DO0OOC) #d get
$1mOn0cObOmMOpP0 6

-

:{{0x0,0x0},{0x0,0xAABB}}, v:0xAABB) #d get

B2

d set $1rOn0cObOmOp0 2 s1_2s3_4
d get $1r2n0cObOmOpO 1

16 HERGEREGIEOH, A v—FEL 7 FLADOBEFROHIRICH Ko TWD, HIEM TR 5,

DEBUG-GREGO (cObOm0p0,2) : (£:0, i:{{0x0,0x3},{0x0,0x4}}, v:0x300000004) #d get
$1r2n0cObOmOpO 1

WH 1ITHTIE$1r02 5 2 REEDEZIAATED, B 1 KiEICIZ 1203, XD 1 KiECiE 3_4anFE =
AFENB, @S 2THTIESIr2. T4b5$1r0h 6 1 EFEEAL 7 FL A 6HAH L TWADT, fRIZ
HiED 3 & ADMATEE 5,

B3
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d set $mOnOcObOmOPO 2 hi_2_3_4h5_6_7_8
d get $1mOn0cObOmOpO 2

RABV—FERDE7 7 RAFER LD EL, BRED LSB B Ton 26, HEA T ks, 771X
ARIZEED D, 2 Hifi=1 Kk L& 2AAMTbIEV, XoT, 2REHIZ0 &5,

DEBUG-LMO (n0cObOm0p0,0) : (£:0, i:{{0x1,0x2},{0x5,0x6}}, v:0x1000200050006) #d get
$1mOn0cObOmOpP0 2
DEBUG-LMO (n0cObOm0p0,2) : (£:0, i:{{0x0,0x0},{0x0,0x0}}, v:0x0) #d get $1mOn0cObOMOPO 2

Bl 4

d set $tn0cObOmOp0 1 123456789abcdefl

d get $11tn0cObOmOp0 4

d set $11tn0cObOmOp0 2 111122223333444455556666777788889999
aaaabbbbccccddddeeeef£££0000

d get $11tn0cObOmOpO 4

16 3 16 HEEBGELRIC L 2 T LY A X EZRAADH, 1ITHTE 1 ¥ A 70 nD 2 KiEx > + V@ MSB I
1R, 3fTHTE 2 A 700 2 KRB v P U 2Kz, ZhzhFzZIAATLS 3ITHIZSUTL TR
RENTWV B 2VER I <payload>id 16 H 64 H7HY 1 TITHEHLNTWS), Debug get XIT X 2 FiAH Uit 21T
HE 417THTH—T. 2 RFET Y MY x AV A 702k eHmAR L TWS, HELINER 5,

DEBUG-TREG (n0cObOm0p0,0) : { (£:5.62635e-221, i:{{0x1234,0x5678},{0x9ABC,O0xDEF0}}, v:0
x123456789ABCDEF0) , (£:0, i:{{0x0,0x0},{0x0,0x0}}, v:0x0)} #d get $11tn0cObOmOp0O 4

DEBUG-TREG (n0cObOm0Op0, 1) : {(£:0, i:{{0x0,0x0},{0x0,0x0}}, v:0x0), (£:0, i:{{0x0,0x0
},{0x0,0x0}}, v:0x0)} #d get $11tn0cObOmOp0 4

DEBUG-TREG (n0cObOm0p0,2) : {(£:0, i:{{0x0,0x0},{0x0,0x0}}, v:0x0), (£:0, i:{{0x0,0x0
},{0x0,0x0}}, v:0x0)} #d get $11tn0cObOmOp0 4

DEBUG-TREG (n0cObOm0Op0,3) : {(£:0, i:{{0x0,0x0},{0x0,0x0}}, v:0x0), (£:0, i:{{0x0,0x0
},{0x0,0x0}}, v:0x0)} #d get $11tn0cObOmOp0 4

DEBUG-TREG (n0cObOmOp0,0) : {(£:1.80811e-226, i:{{0x1111,0x2222},{0x3333,0x4444}}, v:0
x1111222233334444), (£f:1.19826E+103, i:{{0x5555,0x6666},{0x7777,0x8888}}, v:0
x5555666677778888) } #d get $11tn0cObOmOpO 4

DEBUG-TREG (n0cObOmOp0, 1) : { (f:-2.35957e-185, i:{{0x9999,0xAAAA},{0xBBBB,0xCCCC}}, v:0
x9999AAAABBBBCCCC) , (f:-1.46007E+144, i:{{0xDDDD,OxEEEE}, {0xFFFF,0x0}}, v:0
xDDDDEEEEFFFF0000) } #d get $11tn0cObOmOp0 4

DEBUG-TREG (n0cObOm0p0,2) : {(£:0, i:{{0x0,0x0},{0x0,0x0}}, v:0x0), (£:0, i:{{0x0,0x0
},{0x0,0x0}}, v:0x0)} #d get $11tn0cObOmOp0 4

DEBUG-TREG (n0cObOm0p0,3) : {(£:0, i:{{0x0,0x0},{0x0,0x0}}, v:0x0), (£:0, i:{{0x0,0x0
},{0x0,0x0}}, v:0x0)} #d get $11tn0OcObOmOp0 4

35 MV &S
AEITIE MV G OXEL R E2RR B,
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7—&2BE (MV) i3 4 27y A2 1 EFETIN S MV i BIcBRE N2 B TH 5, MV eI
BPEmAaXEELD, Xt Ianr TREYIZERILL, SITTHRIRT 2 H—DOXDADBFEN D,

3.5.1 SGEDHE
MV @8 X ORI E R 7= 0, £ 3BV TREOBE 0k L R BRRTE

1

mvp/n64i01 $p0@0 $1c002.1

mvp/n64i01A34 R — K, $p0Q0AHAH LITART ¥ K, $1c002. 1MEXAALART Y FTH 3,
FARA— R/ DRIBRTEAE— REE T X =2 N5,

ARa— FOEARE— FEIE, nvdd MV @GS TH 2 e 2 RTEELFHITH D, phEEARE— R HMERIEL
ETHBILERT,

ARI—= RDT X —XERIE, nb4HHLEFERD 64 KRB TH 2 b, XI7HFESH 0x01THL I 2 ZnZ
TR,

2

mvp/n64 $1c0@2.1 $p0@O

Bl 1 B b X IPEEZI N TR,
R OWTIE, FHEELERL TS MV @SR LDO%ET 24 I Y ZORBBERIHEET S e 8H 3D
T, AL LTUIEARETH %, BIZIE. KIFIELWTZ YTV TH %,

mvp/n64 $1c0@2.1 $p0@0
mvp/n64i01 $1c6402.1 $p64Q0

nop; wait iO1

3

mvrdfadd/n128 $1c0 $d0

FEAHRE TR EDDE T, ZORDEBIEE L AL THNEEONEEZRD 2, ZOHAIEdTR
HLEREEED fadd TR b B IFE/MNEBINEZIT 5,
352 ARIZUR

ATREZ: MV @i4nid 2 & U] (PDM, DRAM., L2BM) O#MIAGDOHICE > TRE 2120, T TART ¥

FOXEZR L, ZDH%RAEY EHOMAEDLE Z LI RERIRED L IR E TR T,

3521 p-PDM
PDM AR ¥ ROIEIZRDED TH 5,

$p<addr>
| $p<addr>e<group>
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<addr>iZ PDM NOEFEHMD 7 RLRAZEET 2 HAETH 5.
<group>ld 0 25 3 DI N—THEESTH %,
<group> DI 22742\ $p<addr>iZ TRTD I — 7D PDM OEL 7 FLRIKT 7€ RAT 5 I ERT,

£
1 &I N—TD PDM O 64 FEHin 5 128 KiE%xFiA, 2/ L—T7D DRAM D 32 HFHILIEICE AT,

mvp/n0x80 $p0x40@1 $d0x2002

3.5.2.2 d- DRAM
DRAM #XR7 ¥ FOXEZRDED TH %,
$d<addr>
| $d<addr>e<group>

| $di<dar_addr>
| $di<dar_addr>@<group>

BYIO 2037 RLVABEHIEEIC K27 7 ATH S, $didbIAE 2% 5D 2 Ol DRAM HiEZREH
M3 %,

<addr>iZ DRAM NOEFEHEMN D7 KL AERIEET 2 HARMTH %,

<group>lZ 0 256 3 DI N—THEETH 5,

<group> D2\ $d<addr>iZ T NTD I N —TFD DRAM ORI U7 RLRIZT 7R T35 L ERT,

<dar_addr>iZ DRAM S RICHER. DAR (DRAM 7 RL ALY RAX) OFiAt LB KL AT
»%, DRAM BHEZIIC OV T35 B.5.0|#icatd s 5.

¢l
2% V—70D DRAM @ 32 F#in 5 128 KiE%iiA,. 1 H I L— 7D PDM D 64 FHILUERICE XA T,

mvp/n0x80 $d0x2002 $p0x4001

3523 c- MV&RICHITS L2BM
L2BM AR Z ¥ FOSGRIRDED TH %,

$1c<addr>
| $1lc<addr>@.<12b>
| $lc<addr>@<group>.<12b>

<addr>ld L2BM WO RFEHRMN D7 F LA ZIEE T 2 HARETH 2,

QLB D<group> ¥ <12b>IFFNEN, 0B 3 DIV —THFFL, 001D L2BHESTH 5,

<group> IR VB EFIFX TN TD I — A2, <L20>BFDPRWEEIFX IV —THOM A D L2BM 27
JERATHIEEIRT,

A1
BN —FIWZOWTHAFTIZ, ZDZI)L—TFTD DRAM O 32 HHi s 64 BiExRFHiA. FOINAL—TD 1%
L2BM @ 0 FHhDIpE Iz 3 %A p,
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mvp/n0x40 $d40x20 $1coe.1

3.5.3 IRXFEENERE L BAIENF

MV @S IREFE R 2 48 E L R E 7R 50, SOEE LTIEA R — FD8F X — X HIC n<size>%
BIS %, T2 T<size>id L2BM A3Bb 2 #5324 Tld L2BM T 2 72 K#E Y — F#. PDM-DRAM RS#z% T
& PDM TR 1 RKiEV — FETH 5,

O MV i b, DRAM BEBESEIA YOGS 7 FLAD T vy I 777y RERE, fisAAILEEE
ABTENTNT HEGOHEBICT 72T 5,

DRAM S A » OGEZIRE. MV D ORGEERE K E L LGS OMRIE. TTOMmFITMA T,
ZOMATT VA LLBEBORE7 LR LTHRD OFBRZIE LB ICE LIRS, Tbb. XD
AT DDFNIFEMTH %,

1

mvp/n192 $p0Q0 $d0Q1

1 2

mvp/n128 $p0Q0 $d0e1
mvp/n64 $p128e0 $d12801

FORRERUIEARE — F T TR DIEDRRE > TE D, ZOEHMLPEETER V. 2 DR/ DEIXFET
DEEZ BAUBEL PRI L 2T 5,
354 HKUIEE

vaitM A x Vb EbEDS, MV @IRICRZ V7 Z2IEETES L51CB>TWV5, KL LTEA
RA=FDRTRA—ZFC 10172 D& 7 (3.2.381) ZBIMT T KW,
355 MEKIREIEE

FEFELA Tl FEAE— FARD mvr DR 2 ICHE R & HEMER 2468 3 5. BARNZSHEIILITTH %,
d, f, hWAFEVNEGR DS - B - R 1, i, sHERHOMN - B - FRETH D,

<rrn_opcode> ::=

(dlf|h)fadd # floating-point add
(dlf|lh)max # max of floating—point values
(dl£f|h)min # min of floating-point values
(1lils)iadd # integer add

(1lils)band # bitwise logical and
(1lils)and # logical and

(1lils)bor # bitwise logical or

(1lils)or # logical or
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ZDIEEIX L2B IR ofEfmmicB VT s i s,

3.5.6 DRAM R§iE&HR

DRAM %35BH 2 EED MV @413 DRAM B##SBE— F2 4 I TE %,

DRAM Ri#2E — ¥ Tid. 12bmdars/12bmdarw® 2 DD L2BM @4y (4 [3.6.7.10/i) ic k> TH o
L® DAR (DRAM 7 RLRAL T RR) IZEZAATBWET FLREZAWS, DARIZZL—FZ L I2TF
T2, EoT. IN—FZLIZELZDRAM 7 LR 7 7R T2 Z e WARETH %, DARIZ 32
FO7RLRE R 1PV ELTI024 22 b UMSRD, 7 FLREEOHAIL 16 BFETH 3[7

MEZROHAIL 16 RiETH 2, Thbb, MVaBOERE—NIZBbLLT, DRAMIZ16 RFET7 7 ¢
AFTBILITRDT FLRFEEHWS,

DRAM H#ZEBE— F&4 VI L MV @a Tl DAR#AHUBMH7 LA M £ DAR =~ + Vi
BB N D 20D XA —REIFET S, ZOLE, 16 BiE7 7 ADMEE i IR L, 16 EFEHNL
DRAM 7 R L 2 D&M MEIZ DAR[(M +i/N)%1024) + i%N ¥/ %, Thbb, N EDEIZ DAR OH
2T FY)DfEEA 7Y b2 LTDRAM 27 72X L, ZD% DAR DXD T b DEEHi 72724
7w b L. DIEREDIRS,

12bmdarwii B & D DAR ICH ZRAAL T — X0EMNTIRZ2EROY 4 7 LETIEZD DARDOZ Y MY
D HEHTD T — X DFED B,

M ZDRAM 4} 7 ¥ FCHET 5 (3H[3.5.2.2f). N & MV &R0+ 7> a »#HT nd<N> DB THE
T 5. nd<N>2 B L7255 N ZERA, $72b57 KL I DAR[M] +i £ 725,

FB5.8HITBRNDE MV @ DOEAE — FOMHTlE DRAM RHESIRE — FIEORRII BT 2,

il

mvp/n256nd4 $p1600@1 $di512@2
P P

B8 AMITRR % PDM — DRAM HAAREE%EM S D DRAM M#ESIHE— FIRTH 2, HE
B TFD L5127 %,

for i = 0:16
uint_t src_addr 1600 + 16 * i
uint_t dst_addr = 16 * (MEM[2].dar[512+i/4] + (i % 4))
LongWord data[16] = MEM[1].pdm[src_addr:src_addr+16]
MEM[2] .dram[dst_addr:dst_addr+16] = datal[0:16]

357 BEEEE

nvnop A DEED MV @BICiZ 055 3 DBEELZHRETE 5,

FEE T v IEREICES 2, Z4UX PDM, DRAM, L2BM O ZR 2BV T, EHO MV @aicH
KT 27 7 ABFTARER I, BREOBIEOREVTOT 7 ADRICEITINL LV HDTH 5,
ZHUE MV if ZTRHORBILDO 70D A 7> a > ThHD, FbAbEENHEYNITOATVWAELW
7Ry 7 UHITHIUE, BEEOIEEIRFEMRIIE TR L R,

*216 K7 x 32 £y P OEERD DRAM 2AFEE XN TV B DI TRV, HEIATOARVEBICHY T 2Ly MIERII 5,
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T4V NDEEEIX0TH B,
#[3.5.8Hi TR 2 MV @i DHEAE— RO TIFELEDTRIIEKT 2,

l

mvp/n256p3 $p0@0 $d0@0

BIERE 3 D MV i HZ2F#ITY %,

358 MV@psOEAXRE—R
IRTIE MV @ifOHEARE— RIZOWT, ELREZRHT 5, LI TWB Z2L—TF v MIBEMHT
FITLRGE, 2o MV a0 ER2ZERB LW AORETH 3,

3.5.8.1 mvnop %
mvnopldfild LRV MV @B XTH 5, X7 XA —=XRAFRT Y RiFRV, @ I—FPEHEELEIXR
e R 73N/ ET 4 A7y TV LEGAREICHET 5,

SGE

mvnop

SR
il Lz,
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3.5.82 PDM — DRAM BE{ER|EXns
BELZZV—TD PDM 225 E LTV —7 D DRAM L7 —X%2av—73 %,
HNEIEIX 64 RFETH %,
A LI BEZIAARLED N —FERE T THHTD KW,
2N =Ty MEZN—TNOEHE 16 KiB /P A 70, I —THO%E 8 KiE /4 7L Th %,

ik

mvp/n<size>[<tag>] $p<addr_p>@<group_p> $d<addr_d>@<group_d>

MR

uint_t n = size / 64
for i = O:n
uint_t src_addr = addr_p + 64 * i
uint_t dst_addr = addr_d + 64 * i
LongWord data[64] = MEM[group_p] .pdm[src_addr:src_addr+64]
MEM [group_d] .dram[dst_addr:dst_addr+64] = datal[0:64]

Io—

o sizeWHNENE 64 DEHTHRVWE LS -2k 3B,

l

mvp/n64 $p0Q0 $d001

0FEZNL—7DPDM »5 1 FHFZL—7D DRAM IZ 64 EiEav—3 3,
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3.5.8.3 DRAM — PDM BE{ERIEmxano

fBE L7 V—T7D DRAM »biE L7/ NV —7D PDM IZTF—&X%2abv—73 3,
BAEIEIX 64 REBTH %,

FAHLITE HEZIARLD 7NV —TEFER T THHITS L,

AN—T v MET A —THOBE 8 B/ VA 2. ZA—THOBE 4 BV 4 2L TH 5.
ik

mvp/n<size>[<tag>] $d<addr_d>@<group_d> $p<addr_p>@<group_p>

MR

uint_t n = size / 64

for i = O:n

uint_t src_addr = addr_d + 64 * i

uint_t dst_addr = addr_p + 64 * i
Word64 datal[64] =

MEM [group_d] .dram[src_addr:src_addr+64]
MEM [group_p] .pdm [dst_addr:dst_addr+64] = data[0:64]

Io—

o sizeHNEIE 64 DIEHTHVWE T -1 5,
il

mvp/n64 $doeil $p0@0

1%/ N—7D DRAM 725 0 FHZNL—7D PDM 12 64 EfEav—3 3,
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3.5.84 PDM — L2BM B¥ERIE%MS
EELZZ L —FD PDM »5I8E LV — 7L L2B HED L2BM ICF— X2 a¥—7F 3,
BNTEIVEIX 64 REETH B,
FAH LT HEAALLD L —TEZRLETHHTD L,
AN—=T"y MEITN—THNDGZE 16 KiB/H A 7, I —THO%E 8 RiE/V A4 7L TH 5,
FTRTDIN—FIZOWTHEL 7 FLRTY L — FREEEZITS 5E. B.5.8.9 #iTiub 2 il 2 FIFH L
2BV A T DOETEMTH %,

k&

mvp/n<size>[<tag>] $p<addr_p>@<group_p> $lc<addr_c>@<group_c>.<12b_c>

ba

R

uint_t n = size / 64
for i = O:n
uint_t src_addr = addr_p + 64 * i
uint_t dst_addr = addr_c + 64 * i
LongWord data[64] = MEM[group_p] .pdm[src_addr:src_addr+64]
MEM [group_c] [12b_c] .12bm[dst_addr:dst_addr+64] = data

Io>—

o sizeDHNENNE 64 DIEHTHRVWE LS -1k 5,

il

mvp/n64 $p0@0 $1c0@2.1

0FIZNL—7TDPDM 55 2%/ N—7+1%FL2B DL2BM IZ 64 RiEEZav—7 3,
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3.5.8.5 L2BM — PDM BEM{EREmiXmmS
FBELZ V=72 L2B#HFE D L2BM » HE L/ —70 PDM L7 =X %23 -3 %,
HATEIEIX 64 RFETH %,
FAH LT BEEAARKLD 7L —TERTTHHITD X\,
AN—=T"y MEITN—THNDGZE 16 KiB/H A 7, I —THO%E 8 RiE/V A4 7L TH 5,
TRTDZN—FIDOOTHL 7 F LR TZ— FRIEEZAT S 54, [B.5.8.101HiTuk~ % A5k % FIFH L
7B LA T OETHEMTH 5,

k&

mvp/n<size>[<tag>] $1lc<addr_c>@<group_c>.<12b_c> $p<addr_p>@<group_p>

ba

R

uint_t n = size / 64
for i = O:n
uint_t src_addr = addr_c + 64 * i
uint_t dst_addr = addr_p + 64 * i
LongWord data[64] = MEM[group_c] [12b_c].12bm[src_addr:src_addr+64]
MEM [group_p] .pdm [dst_addr:dst_addr+64] = data

Io>—

o sizeDHNENNE 64 DIEHTHRVWE LS -1k 5,

il

mvp/n64 $1c0@2.1 $p0@0

2%IN—7-1%FL2B D L2BM 75 0 &2 —7D PDM I 64 RiEZav—3 5%,
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3.5.8.6 DRAM — L2BM BJh{EREmXma
BELEZZVL—70 DRAM 2256, BEL7L—7FES - L2BHED L2BM KT —&X%av¥—7F 5,
BNEIEIL 64 RFEBTH %,
AN—Tv MEIZN—THNOEGE 16 KiE/HA v, IA—THOGE 8 KiE/HA 71 TH 5,
FTRTDZN—FIZOVWTRL 7 FL R TY L — FNEERXZT 554, [3.5.8. 11 #iTibx 2 iz FIF L
7BV A T DETEMNTH %,

SGE

mvp/n<size>[<tag>] $d<addr_d>@<group_d> $lc<addr_c>@<group_c>.<12b_c>

uint_t n = size / 64
for i = O:n
uint_t src_addr = addr_d + 64 * i
uint_t dst_addr = addr_c + 64 x i
LongWord data[64] = MEM[group_d].dram[src_addr:src_addr+64]
MEM [group_c] [12b_c] .12bm[dst_addr:dst_addr+64] = data

Io>—

o sizeMHNVENE 64 DIEHTHRVWE LT =Tk 5,

l

mvp/n64 $d000 $1c002.1

0FIZN—7DDRAM 55 2% 7L —7 1% 12B @ L2BM IZ 64 EFEZav—3 3,
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3.5.8.7 L2BM — DRAM BJh{EREmixins
BELEILV—T7HE - 1L2BHED L2BM 2256, {EEL7Z7L—70 DRAM T —&X%av¥—7F 5,
BNEIEIL 64 RFEBTH %,
AN—Tv MEIZN—THNOEGE 16 KiE/HA v, IA—THOGE 8 KiE/HA 71 TH 5,
FTRTDZN—FIZOVWTRIL 7 FLRATY L — FNEERXZT 55 A. [3.5.8. 12| #iTibx 2 iz FIF L
7BV A T DETEMNTH %,

SGE

mvp/n<size>[<tag>] $lc<addr_c>@<group_c>.<12b_c> $d<addr_d>@<group_d>

uint_t n = size / 64
for i = O:n
uint_t src_addr = addr_c + 64 * i
uint_t dst_addr = addr_d + 64 x i
LongWord data [64] = MEM [group_c] [12b_c] .12bm[src_addr:src_addr+64]
MEM [group_d] .dram[dst_addr:dst_addr+64] = data

Io>—

o sizeMHNVENE 64 DIEHTHRVWE LT =Tk 5,

l

mvp/n64 $1c002.1 $d0

2FIN—7+1%L2B ® L2BM %25 0 %2 L— 7D DRAM IZ 64 Rifiz A —7 %,
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3.5.8.8 PDM — PDM BIH{EREmXH D
FBELZV—TD PDM 2 bi8E LR 2 7V —TFD PDM L7 —&X%2a¥—73 %,
HAEIEE 64 REETH %,
AN—Ty PE 8K /FA 7NV TH B,

SGE

mvp/n<size>[<tag>] $p<addr0>@<group0> $p<addri>@<groupl>

PUES

uint_t n = size / 64
for i = O:n
uint_t src_addr = addr0 + 64 * i
uint_t dst_addr = addrl + 64 * i
LongWord data[64] = MEM[groupO] .pdm[src_addr:src_addr+64]
MEM [group1] .pdm[dst_addr:dst_addr+64] = datal[0:64]

Io>—

o sizeDWHNVENE 64 DI THVWE T —I1Th 5,

l

mvp/n64 $p0Q0 $p0Q1

0F I N—7DPDM »5 1 HE I NL—TDPDM I 64 BEZEEavr—7F 3,
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3.5.8.9 PDM — L2BM M5 @R X e
FTRTDIN—=TIZHONWT, PDM 2 6EU I V—TDHE L7 L2BHFSD L2BM K7 — X Zav—7 %,
BAEIEIX 64 REBTH %,
AN—T9 VEIN—THT=D 16 Kik /P A 7V TH %,

SGE

mvp/n<size>[<tag>] $p<addr_p> $lc<addr_c>@.<12b_c>

PUES

uint_t n = size / 64
for i = O:n

uint_t src_addr = addr_p + 64 * i
addr_c + 64 * i

uint_t dst_addr

forall group
LongWord data[64] = MEM[group] .pdm[src_addr:src_addr+64]
MEM [group] [12b_c] .12bm[dst_addr:dst_addr+64] = data

Io—

o sizeWHNENE 64 DEHTHRVWE LI -2k 3B,

il

mvp/n64 $p0 $1coe.1

ITRTDIN—TIZONWT, PDM 725 1% L2B ® L2BM (2 64 EfExZ a2 —3 3,
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3.5.8.10 L2BM — PDM {iF{EREmXRT

TRTOINL—=FIZOWT, HEELZ L2B HSD L2BM 22 56FE 7L —7D PDM K7 —&X % a ' —
T 5

HATEIEIX 64 RFETH 5,

AN—=T"y MEIIZN—=T 57D 16 RiE/H A IV TH 5,

ik

mvp/n<size>[<tag>] $lc<addr_c>@.<12b_c> $p<addr_p>

MR

uint_t n = size / 64
for i = O:n

uint_t src_addr = addr_c + 64 * i

uint_t dst_addr = addr_p + 64 * i

forall group
LongWord data [64] = MEM [group] [12b_c] .12bm[src_addr:src_addr+64]
MEM [group] . pdm[dst_addr:dst_addr+64] = data

Io>—

o sizeMWHNVENE 64 DIEHTHRVWE T =Tk 5,

l

mvp/n64 $1c0@.1 $pO

FTRTOIN—FIZOVWT, 1%FL2B O L2BM 25 PDM 12 64 EiEZav—3 3,
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3.5.8.11 DRAM — L2BM MFEREEERS

TRTDOIZN—TIZ2WT, DRAM 2256FR U7V —TDIEEL 2B HFEESD L2BM L7 —& %2 a ¥ —
T 5

HMEIEIX 64 RiETH 5,

AN—=T"y MEIIZN—=T 57D 16 RiE/H A IV TH 5,

ik

mvp/n<size>[<tag>] $d<addr_d> $lc<addr_c>@.<12b_c>

MR

uint_t n = size / 64

for i = O:n
uint_t src_addr = addr_d + 64 * i
uint_t dst_addr = addr_c + 64 * i

forall group
LongWord data [64] = MEM [group] .dram[src_addr:src_addr+64]
MEM [group] [12b_c] .12bm[dst_addr:dst_addr+64] = data

Io>—

o sizeMWHNVENE 64 DIEHTHRVWE T =Tk 5,

l

mvp/n64 $d0 $1co@.1

ITARTDITN—FIZONWT, DRAM 25 1 FL2B @ L2BM iZ 64 EfE®2av—3 3,
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3.5.8.12 L2BM — DRAM MFEREERS

FTRTDZN—FIZONWT, FHE L L2BEHESD L2BM 756, RIULZV—7D DRAM IKF—& %t —
T 5

HMEIEIX 64 RiETH 5,

AN—=T"y MEIIZN—=T 57D 16 RiE/H A IV TH 5,

ik

mvp/n<size>[<tag>] $1lc<addr_c>@.<12b_c> $d<addr_d>

MR

uint_t n = size / 64
for i = O:n

uint_t src_addr = addr_c + 64 * i
addr_d + 64 * i

uint_t dst_addr

forall group
LongWord data [64] = MEM [group] [12b_c] .12bm[src_addr:src_addr+64]
MEM [group] .dram[dst_addr:dst_addr+64] = data

Io>—

o sizeMWHNVENE 64 DIEHTHRVWE T =Tk 5,

l

mvp/n64 $1c00.1 $d0

FTRTDIZN—FIZOWT, 1% L2B ® L2BM 55 DRAM I 64 EZERav—3 3,
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3.5.8.13 DRAM — L2BM J')L—7HBEGRS
FTRTDIN—FIZ2OWT, DRAM »5FE U7V —7D 200D L2BMIZF—&%abt—73 3,
HABIEE 64 BIEETH 5.
AN =Ty ME 16 BiE/H A 2 AL TH S,

SGE

mvb2/n<size> [<tag>] $d<addr_d> $lc<addr_c>

PUES

uint_t n = size / 64
for i = O:n

uint_t src_addr = addr_d + 64 x i
addr_c + 64 * i

uint_t dst_addr
forall group
LongWord data[64] = MEM[group].dram[src_addr:src_addr+64]
forall 12b
MEM [group] [12b] . 12bm[dst_addr:dst_addr+64] = data

Io>—

o sizeMHNVEINE 64 DIEHTHRVWE LT =Tk 5,

il

mvb2/n64 $d0 $1cO

FTRTDIIN—FIZONWT, DRAM 725 2 20D L2BM 12 64 BFEZHGET %,
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3.5.8.14 L2BM — DRAM &)L —F7HEHH S

FTRTDOIZN—FIZOWT, 2 illi/70 L2BM 22 5554 4 A THiAT L2B HENCHEHI L. BT 7 r—70
DRAM IZ#E &AL,

HMEIEIX 64 RiETH 5,

AZN—"T"y MI 16 KiE /YA 7V TH 5,

ik

mvr2<op>/n<size>[<tag>] $lc<addr_c> $d<addr_p>

MR FE E <op> i DWW T fizZOZ L,

Y

7

R

uint_t n = size / 64
for i = O:n

uint_t src_addr = addr_c + 64 * i
addr_d + 64 * i

uint_t dst_addr
forall group
LongWord buf[64] = [0, ..., O]
forall 12b
buf [0:64] = op(buf[0:64], MEM[group][12b].12bm[src_addr:src_addr+64])
MEM [group] .dram[dst_addr:dst_addr+64] = buf

EE N2 NEINICERRIC Z OFNETIT > TW A DI TRV,
I5—

o sizeDHNENNE 64 DIEHTHRVWE LS -1k 5,

il

mvr2dfadd/n64 $1cO0 $dO

TRTDIN—=TIZOWT, 220D L2BM %25 64 Kifi " OitA CTHEREZE/NURBINE 21TV, S8l L
7z 64 KiE% DRAM 123F ZiAt,
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3.5.8.15 L2BM — PDM ¥ )L—7HMBHIHS

FEEL 727 N—T12o0nT, 2l D L2BM 2 654 4 X THiA T L2B JFIANCHEFI L. ML 27— 7D
PDM 12# %Ay,

HATEIEIX 64 RFETH 5,

AZN—"T"y MI 16 KiE /YA 7V TH 5,

O FIiEnf e 7% PDM — L2BM ZL— FABGEM B HBEE LRV I EITHERT %,

SGE

mvr2<op>/n<size>[<tag>] $1lc<addr_c>@<group> $p<addr_p>@<group>

I <op> 12 DV TIE BB B B BID - b,

R

uint_t n = size / 64
for i = O:n
uint_t src_addr = addr_c + 64 * i
uint_t dst_addr = addr_p + 64 * i
LongWord buf[64] = [0, ..., O]
forall 12b
buf [0:64] = op(buf [0:64], MEM [group] [12b] .12bm[src_addr:src_addr+64])
MEM [group] . pdm[dst_addr:dst_addr+64] = buf

EE MR 2 NN ERBIC Z OFNETIT > TW A DI TRV,
I5—

o sizeWHNENE 64 DEHTHRVWE TS -2k 3B,

il

mvr2dfadd/n64 $1lcoel $poel

L HEIN—=FIZOWT, 200 L2BM %25 64 Kifi§ Omt A THEFEEEZH/NMNURBINE 2170, 52l L7 64
Ki#E% 1% PDM Ic&EH ZiA T,
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3.5.8.16 DRAM — L2BM 7 )L — 7D ERBOXR T

DIHIERELZDTE T ERMINC, BAEETH 2 L2BM il 64 RFEEZAAOEERFHT 2, K2
N— 7®DRAM#632§E?Om&\wﬁﬂﬁﬁ%%?w—7mmmwt64%%%%&»—?@0%H®
L2BM IZB0E T %, &Y 16 RiEZ RN 64 BiEE 2271 —7D 1 HHO L2BM IZHGET 5,
HAEE TR WESIX IR ERED IR T,

Z—7"y NI DRAM il 8 Kik/H A 74, L2BM il 16 KiE /¥4 2L TH %,
SGE

mvb4/n<size> [<tag>] $d<addr_d> $lc<addr_c>

uint_t n = size / 64
for i = O:n
uint_t src_offset = addr_d + 32 * i
uint_t dst_addr = addr_c + 64 x i
LongWord buf [2] [64]
forall group,12b
uint_t src_addr = src_offset + 12b * 16
uint_t buf_addr = group * 16

buf [12b] [buf_addr:buf_addr+16] = MEM[group] .dram[src_addr:src_addr+16]

forall group,12b
MEM [group] [12b] .12bm [dst_addr:dst_addr+64] = buf [12b] [0:64]

Io>—

o sizeDWHNVENE 64 DIEHTHVWE T -1k 5,

l

mvb4/n64 $d0 $1cO

KETHHTENT-HAIETD 2,
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3.5.8.17 L2BM — DRAM J' )l — Rt EENHmS
DRALEM R DT E T B, BHEETH S L2BM il 64 BEGAN L OBERHIT 5, &
HBM%%NM%ETOM& TV — T HENHEIN T %, 27V —TD 0% L2B OF — X EHEHN LT 64 KB
% 16 BT EIL, & DRAM IZZEZATe, FRICEINL—T7D 1% L2B OF— R EHEH L= 64 KB
% 16 BFEFO1 %L, % DRAM ol &A%, L ET# DRAM 2 32 BEA T EA T2,
HABIECR R A C B D R,
Z—Fv b & L2BM il 16 £ /4 4 2 4. DRAM il 8 Bili/¥ 4 2 L Ch 3.

k&

mvr4<op>/n<size>[<tag>] $lc<addr_c> $d<addr_d>

FERITHEE E <op>I2 oWV TIE fHixZRoZ ¥,

RIES

uint_t n = size / 64
for i = O:n
uint_t src_addr = addr_c + 64 * i
uint_t dst_offset = addr_d + 32 * i
LongWord buf [2] [64]
forall group,12b
buf [12b] [0:64] = op(buf[12b] [0:64], MEM[group] [12b].12bm[src_addr:src_addr+64])

forall group,12b

uint_t buf_addr
uint_t dst_addr = dst_offset + 16 * 12b
MEM [group] .dram[dst_addr:dst_addr+16] = buf [12b] [buf_addr:buf_addr+16]

16 * group

EE N2 NERNICERIC Z OFETIT > TW A DIF TRV,

o sizeNHANENE 64 ODEFTRVWE T -1k 5,

il

mvr4dfadd/n64 $1cO $d0

KREIEHE TN BMEFETDH 5, MFNSIIERERS NMNUEEINREZHWTWS
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3.5.8.18 PDM — L2BM &)L — FRIBESMS
HEE L7/ N—7D PDM 225 8 T RTD L2BM 17— X 2% T %,
HAEIEE 64 REETH %,
AN—Ty PE 8K /FA 7NV TH B,

SGE

mvb/n<size>[<tag>] $p<addr_p>@<group_p> $lc<addr_c>

PUES

uint_t n = size / 64
for i = O:n
uint_t src_addr = addr_p + 64 * i
uint_t dst_addr = addr_c + 64 * i
LongWord data[64] = MEM[group_p].pdm[src_addr:src_addr+64]
forall group,l2b
MEM [group] [12b] .12bm[dst_addr:dst_addr+64] = data

Io—

o sizeHNEIE 64 DIEHTHVWE T -1k 5,

il

mvb/n64 $p0@0 $1c0

0F 2 L— 7D PDM 55 83 XRTD L2BM 12 64 EZERHET 3,

44



3.5.8.19 L2BM — PDM )L — JRifE@mS
8 {3 NTD L2BM % 534 4 X TRiA T L2B HIANSHERI L. f8E L7270 — 7D PDM I2H ZiA T,
HAEIEE 64 REETH %,
AN—Ty PE 8K /FA 7NV TH B,

SGE

mvr<op>/n<size>[<tag>] $1lc<addr_c> $p<addr_p>@<group_p>

B E <op> 12 DWW TIX[B.5.5| i &

W

val
oz,

MR

uint_t n = size / 64
for i = O:n
uint_t src_addr = addr_c + 64 * i
uint_t dst_addr = addr_p + 64 * i
LongWord buf [64]
forall group,12b
buf [0:64] = op(buf[0:64], MEM[group] [12b].12bm[src_addr:src_addr+64])
MEM [group_p] .pdm[dst_addr:dst_addr+64] = buf

R MR Z NN EBIZ ZOFETIT> TWA DI TRV,

o sizeNHEIE 64 DEHTHhVWE 71Tk 5,

l

mvrdfadd/n64 $1c0 $p0@0

ST RTD L2BM 75 64 EFET OHtA T, L2B BE H NS EFE/ NS BUNE TR L, 0 FY
JL—70D PDM I2& %A T,
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3.5.820 DRAM — L2BM &)L —FRBESH S
TRTOZN—7D DRAM %2 6% % £ XIFHATHE L. $XTO L2BM IZHGET %,
HA7EEIX DRAM ] 16 K6, L2BM ] 64 RiETH %,
Z—7"y MI L2BM IR T 32 R/ 4 7L TH 5,

SGE

mvb/n<size>[<tag>] $d<addr_d> $1lc<addr_c>

PUES

uint_t n = size / 64
for i = O:n

uint_t src_addr = addr_d + 16 * i
addr_c + 64 * i

uint_t dst_addr
LongWord buf [64]
for group_dram = 0:4

uint_t buf_addr = group_dram * 16

buf [buf_addr:buf_addr+16] = MEM[group_dram] .dram[src_addr:src_addr+16]

forall group,12b
MEM [group] [12b] .12bm[dst_addr:dst_addr+64] = buf [0:64]

Io>—

o sizeMHVEINE 64 DIEHTHRVWE LT =Tk 5,

il

mvb/n6é4 $d0 $1cO

TARTDOIN—7D DRAM 55 16 EFE IOt ATHE L7z 64 RiE%E $XTO L2BM ZHGE T %,
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3.5.8.21 L2BM — DRAM 7' )L— FR#EHaR<S
FTARTO L2BM 5 654 4 RiCHA T L2B AANCHEI L. 4 DD DRAM IC5E5BLT %,
BAEEIE L2BM ] 64 £56. DRAM ] 16 RiETH %,
Z—7"y MI L2BM IR T 32 R/ 4 7L TH 5,

SGE

mvr<op>/n<size>[<tag>] $1lc<addr_c> $d<addr_d>

B E <op> 12 DWW TIX[B.5.5| i &

W

val
oz,

MR

uint_t n = size / 64
for i = O:n

uint_t src_addr = addr_c + 64 * i
addr_d + 16 * i

uint_t dst_oddr
LongWord buf [64]
forall group
forall 12b
buf [0:64] = op(buf[0:64], MEM[group] [12b].12bm[src_addr:src_addr+64]

forall group
uint_t buf_addr = 16 * group
MEM[group].dram[dst_addr:dst_addr+16] = buf [buf_addr:buf_addr+16]

R 2 NERNCEBRIC ZOFIETIT > TW B DI TRV,

o sizeDWHNVENE 64 DIEHTHVWE T -1k 5,

l

mvrdfadd/n64 $1c0 $40

8 H3 T L2BM 45 64 Rl O#EA T L2B AICHIHI L7 64 Rifi, #21—7 16 RiiFoI1cL
T DRAM IZF ZA T,
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3.5.822 PDM — L2BM #ft@m4
fBE L7227 V—7D PDM »6itAtH LT — X% 8 BEIL THK 27— 7D L2BM 10E At
HA7E7EZ PDM il 512 &35, L2BM fil 64 BFETH 2, 7EIFIEE 16 RFEHMTO 25 7D L2B@L
BEAMITZ Y FREYTH S, afflldSRO -+ 2SOz L,
Zob—"7"w ME PDM il 8 £FE/H A 7, L2BM il 1 B3E/H A 21 ThH 3,

ik

mvd/n<size>[<tag>] $p<addr_p>@<group_p> $lc<addr_c>

MR

uint_t n = size / 64
for i = O:n
uint_t src_addr = addr_p + 512 * i
uint_t dst_offset = addr_c + 64 * i
LongWord buf[512] = MEM[group_p] .pdm[src_addr:src_addr+512]
for j = 0:4
forall group,12b
uint_t buf_addr = (j * 8 + group * 2 + 12b) * 16
uint_t dst_addr = dst_offset + j * 16
MEM [group] [12b] .12bm[dst_addr:dst_addr+16] = buf [buf_addr:buf_addr+16]

Io>—

o sizeMHNVEINE 64 DIEHTHRVWE LT =Tk 5,

l

mvd/n64 $p0@0 $1c0

0%&ZL—7D PDM %5 512 RifiziiATH L2BM IC 64 Rl 3 0F A,
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3.5.8.23 L2BM — PDM #E&&HS

£ 12B oAt L7 — 2 &G L TRE L2 L— 70 PDM I25E AT,

HA7E7EX L2BM ] 64 35, PDM il 512 BFETH 3, FEHIEZ 16 RFEHMTO 25 7D L2B@L
BEHANC T T Ry TH S, iHlIIRDO -+ 2ZROZ L,

Zob—"7"w ME L2BM fll 1 £3E /¥4 20, PDM il 8 K&/ A 71 TH 3,

ik

mvd/n<size>[<tag>] $lc<addr_c> $p<addr_p>@e<group_p>

MR

uint_t n = size / 64
for i = O:n
uint_t src_offset = addr_c + 64 * i
uint_t dst_addr = addr_p + 512 * i
LongWord buf [512]
for j = 0:4
forall group,12b
uint_t src_addr = src_offset + j * 16
uint_t buf_addr = (j * 8 + group * 2 + 12b) * 16
buf [buf _addr:buf_addr+16] = MEM[group] [12b] .12bm[src_addr:src_addr+16]
MEM [group_p] .pdm [dst_addr:dst_addr+512] = buf[0:512]

Io>—

o sizeNHANENE 64 DEETRVWE T -1k 5,

il

mvd/n64 $1c0 $p0@0

% 1L2BM 225 64 REBETOHATHEES L 512 BiE%® 0 B 2L — 70 PDM 12# %3A e,
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3.5.8.24 PDM — DRAM 9EC &S
fBE L7 V—7D PDM 2 6itAH L7e T — X% 4 5EILTHK 27— 7D DRAM I2H ZiAts,
HA7EEIX PDM ] 64 K35, DRAM i 16 KFETH %,
ZN—Fv ’iZ PDM il 8 BfE/# A4 2L, DRAM I 2 KfE /%A 2 L TH %,

SGE

mvd/n<size>[<tag>] $p<addr_p>@<group_p> $d<addr_d>

PUES

uint_t n = size / 64

for i = O:n

uint_t src_addr = addr_p + 64 * i

uint_t dst_addr addr_d + 16 * i

LongWord buf [64] = MEM[group_p] .pdm[src_addr:src_addr+64]
forall group

uint_t buf_addr = group * 16
MEM [group] .dram[dst_addr:dst_addr+16] = buf [buf_addr:buf_addr+16]

Io>—

o sizeMHNVEINE 64 DIEHTHRVWE LT =Tk 5,

il

mvd/n64 $p0e0 $d0

0% ZN—7DPDM »5 64 RefizsiAath LT#% DRAM iC 16 RiE 3§ o E XA,
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3.5.825 DRAM — PDM #E&HE
B N—7D DRAM 2 5tAH L7 — X 2FE L TIRE L2 L— 7D PDM IZE AT,
BA7EIEIZ DRAM ] 16 K&, PDM Ml 64 KiETH 5,
ZN—7v M DRAM il 2 BiE /¥4 20, PDM ] 8 K /¥4 2V TdH %,

SGE

mvd/n<size>[<tag>] $d<addr_d> $p<addr_p>@<group_p>

PUES

uint_t n = size / 64

for i = O:n
uint_t src_addr = addr_d + 16 * i
uint_t dst_addr = addr_p + 64 * i
LongWord buf [64]
forall group

uint_t buf_addr = group * 16
buf [buf_addr:buf_addr+16] = MEM[group] .dram[src_addr:src_addr+16]
MEM [group_p] .pdm[dst_addr:dst_addr+64] = buf [0:64]

Io>—

o sizeDHUVENE 64 DIERTRVWE LT —I1T7 5,

l

mvd/n64 $d0 $p0QO

% DRAM 225 16 K3 odiAt L. #ia L TO0&HFZL—TFD PDM I 64 Kifz & ZiA T,
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3.5.9 HBE MV iaBREDHIF

PLETRA- D MV @320 2 HIKILSNC b BB O MV @f %k FRICHIT S 25819 CTh#E
272 BHIFIDTEIET B,

Ty T3 A T a VERETIZONNEF v 7 LTI — LTRET 2 0 TEKICIX
RIS,

3.6 PE®I®
PE @303 1 27y FIHETEN 5 PE@HICHRE NS HATH 5. PE @A, VW D27D PE M

aREZE I TRYD, ST TR S 2B 2RO,

PE iR, nopi®. noforwardfi®. l2bmdarwfif, waitfDxZfRE, 1 DDA Ra—F, 0FL L
DANARG ¥ ¥ T AU EDOH I ARG ¥ A, 1 DL EDOZEAXTFIZ L > TRYIS N RD & 5 783 iE%
oo

<opcode> <in-operand-1> ... <in-operand-k> <out-operand-1> [<out-operand-2> ...]

HEADPVLDDANARG ¥ REFFOoPIEARI—-RFIZL o TkRE S, HHART Y FIEMMOHIRHEF S
HEDEREOMERZIEETE 5,

nopfi 3, noforwarddifi, 1l2bmdarwiifi, wait@i I AHIMEZ 2L VDTELORICHTIIES
20,

tIanYRYIH T IUTRERORZIIFET 2 2T, BIEROE Yy b7 4 — L RPEL S RWERE DS
HFob T, 1amHe LTHITTE 2,

MRicWL ool erRms, ARa—F, AR5 ¥ F O IEI®RRT 5,

B 1
dvpassa I MAUICE D F—=XDat—%175 1 ANTART Y FOMBTH 5, LFOFITIE LMO ($1m0
v) 225 LM1 ($1n0v) I2a¥—%175,

dvpassa $1mOv $1nOv

fl 2
TREHHIART Y 23220526 TH 5, LMO 55 LML ¥ GRFO ($1r0v) I2a ¥ —%1T5

dvpassa $1mOv $1nOv $1lrOv

il 3
linc 13 ALU IS K D ERERBBOA 2V X Y 2175 1 ANART VY FOG@ATH S, UTFOHITIZA 2
DIFITMZ, TLIRER ($t) 2oFAH LT —X% A4 > 27V XY LT GRF1 ($1s0v) IZHMHT %,

dvpassa $1mOv $1nOv $1rOv; linc $t $1sOv
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36.1 ARZ UK

3.6.1.1 c-PE@MRBICHITS L2BM (I12bmdars a5 ZFR<)
12bmdars i (3.6.7.10|#) ZFRZ. PE i wicB1} 5 L2BM AR J ¥ FOGEIZRDED TH %,

$1c<addr>

addrid L2BM NORFEHRMN DT FLATH 2,

L2BMiZ LM Z YD PE XEVY LEWT RLAA Y7 Y XY M RFETE T, L2BM @S ONEITHKIF L
T, HEFEREEELL 727 RAT 3 X5 ICHBINICHES N S,

L2BM 25 % SRAM OKR— ME MV @fHic kb 727235z L2BM @Sic kb 72723 5
THAPNTED, WTK7 78R TE S, Zh2hofilid 1IR/IW TH D, fil21F L1BM NDEzX DA
L & L1BM 22 & OHGEDE ZIABZFIRHCITS Z 8 IETERW,

3.6.1.2 c - I2bmdars @A BICH TS L2BM
12bmdars % (3.6.7.10|81) DANTART ¥ FIZ LD L2BM 1, i L2BM @i DA RT ¥ F L3R
%D RDOEE VS,

$1c<addr>@.<12b>

IN—FHNDES 5D L2B OF— %% DAR (3.6.1.3|f) ICIEXET 29 DIRED LI L2BHESD 7 4 —
A EAEMER TV S,

3.6.1.3 dar- DRAM 7 RLZAL Y&
DAR (DRAM 7 FL ALY A &) 13, 12bmdars @4 (3.6.7.10|i) OHNcoAHWLNEFRF > FT
BB, EEFRDEHTH 5,

$dar<addr>

<addr>i& DAR OFEZAABMTY VRS TH 5,
DAR I NV—TH7=D 1 DFEL, 22N 1024 = MY TH 5,

3.6.1.4 b-L2BM &RICEF3 LIBM
L2BM 581 % LIBM AR Z ¥ ROSEIZRDED TH %,

$1b<addr>

addrid L1IBM NOEFBHEMD 7 FLATH %,

LIBMIZLM %2 ¥® PE X €Y ¥3EWT FL AL 27U X FEIEETET. L2BM @i ONEITHKIFEL
T, EERE EER L 727 2T 5 L5 ICHBRICHIREEN S, ZHIZB6LIHITHBRS, LIBM @4
B2 LIBM THRETH 2,

L1BM ##m %% SRAM OK— MIL2BM @i & h 7272 2§ 5l LIBM @ific&kh 727253
flcHrRTED, WFICT7 7R TES, ZAZAOMIE IR/IW TH D, Hl 213 L2BM NDIXED A
HL ¥ L2BM 225 QUE%OE T AAZFRICITS 2 L IETERV, £E L, W< F* v 2 i
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1) 3Rt AH LETTS LIBM 2 E#ZAA%ETTS LIBM 2520 TWEDT, L2BM @SICEkh 7272 T3
HlOE—-FDBEEFHNTERINATVWS

3.6.1.5 b-LIBM &%IC&iF3 L1IBM
L1BM @5icBi3 % LIBM A RZ ¥ ROGEIIRDED TH 5,

$(1]111)b(<addr>|i)

QAINDIZT7 7 ZBEREETH 2, 1HEIE. 1102 BEiBr 125, ¥ ld<addr>T LIBM WNOEFEHEM D
7 RLVAEIBET 20, iTIHIDBLLIYRAREIRET %,

3.6.1.4 THRZHHIC L D, PE ANDIRXEDGAH L L PE 225 DIREDE ZAAZFRIRICITS 23T
B, 72720, BETIHITRRZIFDELL YR ZICE D, IR EToh s DRMITATETSH 2,

36.1.6 m-LMO (R—XF7RLALIRAEFTAHZRL)
N—=27 FLALYZXX (BAR) NOEZALDEEZFRE, LM0 ART7 ¥ RORIRDMED TH 5,

$[(1111) Im(<addr>[v[<adri>]] [j<madpe>] | t<addr>[v[<adri>]]) # Auto stride mode
| $0(1111) Im(<flat_addrs>[j<madpe>] |t<flat_addrs>) # Flat mode

1 HEOSCED Auto stride £— F, 2 HHOXIED Flat T— R TH 2 (fE— FicowTdH[LYH%
ZH),

LMO ®DR—27 KL & Vyzamwigﬂm:omﬂiﬁ“fﬁm‘é

T, ZITRANOMEREE (3.6.9.10)8). FEEELR (3.6.9.11|4), A (3.6.9.12)ff), HA D~ 22
Fil (3.6:2.1] i) 12DV T BT 5, ?E?JI&’CHLT:%%L%TLOD%%?}E?@_ Yo

(A7 7L RAERIEETH 5, HTHIUIFE, 1THIUIKE. 11THIUX2 KiEL 25,

%P3 E 7 KLy > v 2 (Auto stride E— F<addr> [v[<adri>]] [j<madpe>] ¥ 721X Flat € — K<fla
t_addrs>[j<madpe>]) & T L Y R XS (t<addr>[v[<adri>]] £71F t<flat_addrs>) D 2 XX —

IR ND, FT<addr>iR E DK = MIDOWTHN S,

Auto stride ‘£ — FTld, <addr>i2 &b LMO NOEFEHENMN DT FL AL 71y M 24EET 5, 1w 4+
A I NDMZ DMEDFRAEI2 T R L AEICIBE I N5,

VT A ZNUEOT FLRAL Y7 VXY P RIEET 5, vENMI R oRGE. A Y27 VXY MEZ 0 &7
%, <adri>3FEEHNIOA > 7 U X Y MET, H2EBT 2L 7 7 XGBRTO 15385, 3750b bk iE
REERLST77ERT DX WCEHEINS,

Flat &— FTld. <flat_addrs>!Z T [<addr0>,<addri>,<addr2>,<addr3>] DIERTHEY A 7L DIEEE
B 7 RLRAZEEEES 5, 22 TAHEN ([) ZEBICCOREEZHRT 2L 2EKL, 7> a vOR
RTIE AR,

j<madpe>id MAB N7 R L REfMizHMIZT 5, THE, <madpe>THELZHFESUTD PE TDA, 7
RLRET7 7 AGBRETD 1@BRA V7 VXY VT 5,

tlZ T LY RARMBESBEANCT 2, EFA LT T LY RARDSaeA U7 EREHAL D ED AL 72
7 FLREICIE S 3,

BT, 7T RLARHERBRIIN-ZA7 FLAL YR Z 1 5H5AM UEERAD Y F L AHEIME X
ns,
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UEZEFr®H 2y, Auto stride T— FTOMEENMN 7 FL RZL T THREEN S,
BAR + (T[C] if TI else 0) + ADDR + ADRI x C x WL + (WL if MAADJ and PE < MADPE else 0)
Z Z T,

e BAR: R—ZX7 FL AL IR XD 5HAH L-HE

e C:0D053DHA I NEE

e T[Cl: TLIREDBZDHA Z A THAMLEME

o TL T L YRXEHEZRBAEHO L EH

e ADDR: <addr>DfH

e ADRI: <adri>DfHE

o« WL: HiE7 7t R, EiE7 /R, 2EE7Z7ERAZAZNTL, 2,4
o« MAADJ: MAB N7 KL A EGHO & T H

e« MADPE: madpeDfH

o« PE: 055 3D PE®E

T»H%, Flat €— FTIEZ ADDR + ADRI x C O %2 & 4 VIV THEERE T 5 LA U L0,

7 RLVRBEY A INTT7 7RRAERICT 74 Y LT0WRWE R LRV, k- T, Auto stride £— KTk
addr® adrildW\Wwihid, RFEET7 72245 20158, 2 BFE7 72 A5 4D s Twiknwe i bk
WV, THBHETEYTIREDF v 7 E3NED, R=RAT7 FLAL Y AZDEDAIIETRITRELZDTT
T4 YL TOWROVATREED D 2, ZOHAEMBIIYI D ETon 5,

l

lpassa $1m[0,4,10,14] $1nOv

LMO 228 LML ICEH 4 BB a ¥ —3 %, LM0 2 Flat E— FEHWTWA DT, 2l Flat E— FTL
M7 TITNTERY, ZOBE. LM1 D7 FL A% Flat E— FOEZMiRIEEICE X Z 6N S, DFh, &
FUXRITEFE LW,

lpassa $1m[0,4,10,14] $1n[0,2,4,6]

3.6.1.7 m-LMO (R—XF7RLRALIREEZTAH)
LMO DR—=Z7 FL ALY AKX (BAR) NOHFZRAAZITI 120D ART ¥ FOEIRO@ED TH %,

$[1]1mb

22T~ A YA (3:6.21)f) ICoWTIdERT 5, EITHLEHZSHOZ L,

CHEHENERARS Y R TH 3,

IDPMTERFET 78 A, M RINVIEET 7R3,

CDART Y REREEBOH NS v, 7272 XAFERIEL T, MSB ] 1 3® LSB il 12 v A3
LMO DR—Z27 FL ALY RARIZEEAEN 3,
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3618 n-LM1 (R=XF7RLALIRAREFAH%ZRL)
N—=Z7 FLALTYZXX (BAR) NOEZAALDEEZFRE, LM0 A7 ¥ ORI RDED TH %,

$[(1111) In<addr> [v[<adri>]] [j<madpe>] # Auto stride mode
| $[(1111)]In<flat_addrs>[j<madpe>] # Flat mode

1 FHOIED Auto stride £— R, 2 HHDEA Flat T— FTH 2 (HE— FIcoWTIEH[LY &z
Z),

LMl ®DR—27 L AL I ZXADEZAALIZOWTIZB.6 LI HiThN 2,

%72, 2 CRANOMERE (3.6.9.10)8). MM (3.6.9.11 ). A (3.6.9.128). HAD<22iH
I (3.6.2.1]8) 1ICoVWTRAMT 3, FILTH LAZhZhoffiz B0k,

MERICOWTIE, LML TR T LY R XESHEAERTE RV L 2R %, 3.6.1.6|fiTcilx7 LM0 035
BYAETH %,

36.19 n-LML(R—=XT7RLZALIZAREZIAH)
LMl ODR=Z7 FL ALY AKX (BAR) NOHFZRAAZITI 120D ART ¥ FOEIRD@ED TH 5,
$[1]1nb

I TRV RZEA B6.20]H) oW TIIET 5, LT LEiZBRO L,
HRIZOVWTIELMO O b D (3.6.1.7/81) L FEETH 3,

3.6.1.10 r- GRFO
GRF0 X7 ¥ FOXIEIIRDED TH %,

$[(1111)]r<addr>([v[<adri>]] # Auto stride mode
| $[(1111)]r<flat_addrs> # Flat mode

1 FH DD Auto stride £— R, 2 HHOXIED Flat €= FTH % (€ — FicoW T [LHi%
ZH).

2 TRANOFERE (3.6.9.10/ ), FHEEHLR (3.6.9.11] i), o (3.6.9.12 ), HAOD~ =7 EH
(3.6.2.1|81) 12OV TIFERT 5, FHINTH LEZZhOEZSHD I &,

[QANDIE7 7 ABRIEETH %5, HTHIUIEE. 1THIUIRE. 11THIUE 2 K775,

Auto stride £— FTIX, <addr>IZ & D GRFO NOEREHRMN D7 FLRAZIEET %, 1 @B 4¥ 471D
M Z DEIFMENZR 7 KL AEIE X N5,

ViZH A ZAEDT VAL Y7 VAV P RIEET 5. vEMNI R oRGE A Y27V XY MRZ0 &7
%, <adri>FFFEHMDOA Y7 VXY MET, EZEBT 2 7 7L AEBRTD 1887, 75D EHEE
REERLST77ERT DX CEHEINS,

Flat &— FTld. <flat_addrs>!Z T [<addr0>,<addri>,<addr2>,<addr3>] DIERTHEH A Z1LD7 K
VAERBEERET 5. 22 TATER () 3EBICZOEESZ2HMAR T2 I 2EKL, 7> a YOEKTI
AR

T RLRAREYA IV TT 7 EREBRIIT 74 Y LTWRWVWER LR, o T, Auto stride E— FTlX a
ddr¥ adrildWVWiInd., RiE7 7 AR5 20158 2 RiE7 7 AR5 4D R o TVRWE R B0,
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3.6.1.11 s- GRF1
GRF1 ARZ ¥ FOIEIZROMED TH %,

$[(1111)]s<addr>[v[<adri>]] # Auto stride mode
| $0(1111)]s<flat_addrs> # Flat mode

1 FHOIED Auto stride £— R, 2 HHDEA Flat T— FTH 2 (HE— FIcoWTIdH[LY iz
ZH),

I TERANOHERE (3.6.9.10 ), KL B.6.9.11 ). o (3.6.9.12 i), Hho~ 2 s
(3-6.2.1] i) 1w oWTIZEIET %, FWINTH Lz2hehofiizZloc L,

I B.6. T 10 Hi Tk 7= GRFO A %5 ¥ KL [ARETH 5.

36.112 t-TLIRA
TLIRZRFRT Y FOXEIIRDED TH 3,

$L(111D)]¢e

I TRANOFERE (3.6.9.10/ ), FHEEHLR (3.6.9.11] i), o (3.6.9.12 i), HAD~ =7 EA
1mﬂl )komfﬁé%?éo%%THL%%&%h@F%?%@;&
(D EFCARFIREZ DR I NS, TUV IR RIEEIC2RET 7R 5,
TLIZARIZIET FLRIEEE BV, 2RiE x4 I A 7V 0DF A BB Y, HEIEHEEDY A4 71y
JBF BB T 2R RT3,

36.1.13 omr- YAV L P RAEAANDEZTIAH
7X7V/X&ﬁ«7/k®i&&k BHTH3,

$omr<addr>

CHEHENERARS Y R TH 3,

2T~ R 2R (3.6.2.0]8) IconTIREKT 5, LT LE#iZBRO 2 b,

VAZWERRAI VIV RAREBESAARCDEATE 2 Z L ICHERT %,

YA VIR EZWNIEETE 2D MAU iR ALU B DATH %, ERE b~ R V7 EHDGF
mizrnzrhomasXOHCHHT 5,

3.6.1.14 x, y-{75ILY 2%
TP AR IRT Y FOSGEIZRDED TH 5,

$(1111) (xly)<addr> # (1) write or transposed read
| $1(xly) # (2) matvec

(1) 3f75L v 2 28 EAA (H[3.6.10/81) B X EHAL L (55B.6.11]#). (2) 13475~ 2 M AREEE
47 (5 [3.6.981) O L EDLETH %,

QD7 7 ABERIEETH %, 1R 1102 Kir kb, 77 AGER% 2 RiBICTE 301X (1)
TARI— FOREREIFRHEEDHE (7205 hmwrite 2> hmread) DA T, 2 DFFEEIREGIAL L O
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%& (hmread) Tid 2 REBIZ LR TAUIIR S 20,

ly) W 2HEDZITHNVIRRDEE BT 7R T 20EIEET 5,

<addr>FFHEXAACBOTUITES., HEHmAHLICBLTRIIREETH %, (2) IKBVWTITHIL YR X
D 1 HEERPEDNEDTT L REEFZ,

IMABEDPE XEVLENT FLAAL Y7 Y XY MRIFETET, #is 217 Fl) ZEELRLS 7 7€ R
TBEIGERICEDETEI A ZLTA Y27 VXY FERD, [THRE FIRS) 2HKEZ L 0178 3% %
BAAHEAERT 7YY R 5, 17%E BIER) 3&IAZLTT 7 ERERICTI4 Y LT0ARNYE
BBV, Thbb, 2EHET 7t ADHAE<addr>E 2058172 5> TV ARV E R SR,

AT FOVEERITERIIATHIL O R RICE EAALBERD AT v TH LFEITARETDH 5,

TN D R ZIIKEE Z L ICE R DH 201 TIE R, FLFZAALLBEOBRIGFTERL TVRY, FEA
AL AN L THEES B L TWRL - 258 0EEERERTH %,

3.6.1.15 mauf - MAU BBRER7+7—FT 1>
RDART Y EHhBldnopt noforwardZfRWAZIERTD R T v 7€ MAU BN L7 — X Z2iiAalit 2,

$mauf

EDFEL IR, B iV A ZAVTRERMDRT v TOH ith 4 7T MAU O 554 Y 5.

ERIEFEIC2REETHD, BBRIEEETERY, 405, $naufd HHAH I N2 HEIZ, MAU O#EER
BE—E$1lrovicH E, BUNCRT v TERBITHLLEART Y FLOHAHLZDDIZFE LW,

$mauf X[ U R 7 v 7 THEHEEBIFEATD v,

nopf A7 noforward@H2idH 3 27 v 7 Tld$manf DMHEITEH XNz, ZHIGICE» N2 nopf BT
b, MEFETI=y M L> THEINZIHA XN S nopM B THREETH 5,

CHEFmAHLEHDART VY FTH 2,

il

fmfma $1x $1mOv $1rOv $1rOv
libmrffadd $mauf $1b0

HEEITHINZ L FMA OFER% GRFO ICEZIAA, RORAT v I TER%E MABRETRELEDE:
R Z LIBM ICEEIATL, Al 21E$1000 H5$1b3ICII$LrocE S ATN/-EHZ E L EDLEERELEEIAZE
ns,

3.6.1.16 aluf- ALUBBWER I+ T —T1 >0
RDFARZ Y ¥ 61& nop noforwardZFRWZIER DX 7 v 7T ALU BN L7 — X Z25iAHE 5,
7= S AERTTYAN OB IE MAU HERER 7 + 7 —7 4 ¥ (3.6.1.15|81) LRI TH 5,

$aluf

l

dbfn $1rOv $1rOv
dmwrite $aluf $1x0
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fEFEE BF (LOFiR%Z GRFO ICE ZAA, RDRAT v I TENEITHIL O A XITE ZiA T,

3.6.1.17 Ibf- L1BM — PE FEERXT T —F 1 >
RDARZ Y K51 nop¥ noforward® RV ERID AT v 7T LIBM %6 PE KX I N7 — X %

FAME B, F— 2 BRI OHEIE MAU BESR7 + 7 —F 1 >~ B0.L15/#H) AL TS5,

$1bf

l

1ibmm $1b0 $1rOv
dvadd $1bf $1bf $1sOv

L1BM %56 GRF0 i MAB BGEZITWV. RORT v FTED 2 fE%FHH L T GRF1 I2E ZiAt,

3.6.1.18 mreadf - TFIL A REGBHRAEL T+ T—T 1 >

RDFARZ ¥ Fip 513 nopt noforwardZFRWAERTD R T v I TITHL P A XgEG AN L TH A E
T — X EastE s,

ZHUE ALU OBRHD AN FHRF > FTUMERTE 720,

F—RAERITE AR T v RAEHKILA O MEE MAU BERER T + 7 —5 1 ~ 2 (3.6.1.158i) AL T
s,

$mreadf

Is—
ALU OBHIDATTART > RUNTHWS 2 =5 -2/ %, HlZ1E drelu $1rOv $mreadf $1sOvidT
5"—b:7’; 50

il

dmread $1x0 $1rOv
dbfn $mreadf $1sOv

FEREETYL O R ZEEGAHE LOFREY GRFO ICEXIAAL, XORAT v S TZDfEE 7uy 7 70— F
LT GRF1 IcE %=3Atr,

3.6.1.19 nowrite- 74 7—7Ta4 YT RAAI—HA
TH V=T 4 YITRADFEILED, BERAT vy T THAEZTODERZIEDOXEVICHEZATRVLE L
SZeMHDS3, FOBRIIME—DHNARS Y R LTREIEET A2VENRD 3,

$nowrite

Is—
QoD FRa— FiZ$nowrite L FARFICHIOHE I ART U REIBELGE. =7 -1k 5,

il
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imm £"1.0" $nowrite

fvadd $1mOv $aluf $1rOv

ALU S TERLZEE 1.0 ZRORT Y T TI7 T —F 4 VI 5EiAH LT, LMO »5i5tA - E
WHE L. GRFO I2&E XA,

36120 EEBEANARS VR
ALU @H%*ﬂ@)\j]?]‘/\"? M }‘L:IZE D\ vy < Oﬁ’@ﬁ{[ﬁ%%#—\]f% %)O #%%ﬁ&:%j—o

%35 BEEMEANART Y FO—H&

A |

$12bid HED 7N — 7S x2+ L2B %5 (3bit)
$11bid HE® L1B %5 (3bit)

$mabid HE®D MAB %5 (4bit)

$peid HE®D MAB %5 x4+ HHO PE %5 (6bit)
$subpeid HE& D PE %= (2bit)

$msb1 MSB 721 1 THE DX 0 Off

WENOREEMED. ALU S ORBEIREICK > T 2 EEN 2R DOHBANICKR B,

l

ipassa $msbl $11mO

$11mOIZ X HEEE 0x8000000078 4 D AT 2 BEEMN A B,

362 YRILIRH

YR LVIRARTEHEDT =R TR 77 72 R/F 5 25K PEXEVYTHD, PE XEY HFZAALR
FEE D O OFHBEAERE IR, BIICHVE LEEFTICOWTEZIAAD A X v 7 I3 HEKROE
077y aPETH b, ZAUT KD EBINRSEDIEEFEHTE %,

RAZLIARIZE32 T MVFEL, 152 MYRAIETH D, O IFXEEME T~ 2 ZERROFTAR L
HEATH %,

1Y MVIEHA VA4 A 703, D—FAMIC4EY FTEF16 By 57k 5,

HEAA R ZEARICE, MET22Y U1 RLFZAAZITV, 0 ROFZAAZITHORV, ¥R
75y Y2~ AZBARRCE. META22 U1 RLMBET. 0 ROFXALFNICHEE 0123 5,

A VAR EiE. RAZ LI RAZANDE ALK HAH LI BIZ. 1 ATy 7O S 5% 4 7L H
PIEoTERZIV NI T 7R TEEWVS I E2EKRT %,

'y — RAAM) OFEKIE~ A7 ERARIGERTEZ 2T A VERBRICL > TR RS, v AZEHBERD KB
DL E,NHFAZVLTPENT—XARR%MS 2 BFBIZOWT, MSBll 1 EiE% 4 ¥iEr AR L T4y b
D7 7B E TR ZEHEE, LSBHl 1 REBIIITH LRV, SR ZEHERD 2 RGO %, [
U2 RKFBIZOWT, 4B AR L TR 2EHEE %,
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EEMETY VD7 FLRENEZUTITH 37,

o 7RLR0: Al 1 (FZRAATAZIZOVWTIREIREZAAZITY, HERELR 7 I vy altBLTIE
—gIER 7S5y aRkiThiaw)

e 7TRLA16 K 7 RLREDO R4y bBZDEE, LMLy F2OIEICET A ZLDRR T 7
SN B, V= RAMIKIETRTHELETH %,

TRLRLIDS 15 WALELY VY kB, AIALY FVIZRRAY 75 72 EXAALAREREERIT ALU
EMAUTH %, 177 7EEENZHOEEROMIROETHIT 5, EZIAALYRAI 77 713E
BORT v T LHHFEETH 5,

HEAAIRZ XU T 5y Y av A7 BRARHEARTDH 25, 7272L. ZhENTRLZ Y MY &2t
AT ZIFTERY,

3621 FEIAAVRUEA

PE X%&V (LM0., LMOX—27 RL ALY Z&, LMI, LMl R—2Z7 FL ALY RZ&Z, GRF0, GRF1,
TLYRE, RAZLIAR) DEZAAKIEII A7 2l E N 5,

SAMEARICIIR A LI RRIZDH O CLOEZRAATBWEIRAI 77 72HWS, YA 77 7H0
D E, WEFT 5 PE XEVDEHANOEZAARIITHALL,

< 27 VEFIRRICIEREIEE T %

o VRJIEFFE

« PE XEV (GRFO. GRF1l, TV Y 2%, LMOBXULMODRX—=R7 FLALYZAX, LMl BXU
LMl DR—=Z7 RLALIYREX) DEIUCT AT ZAEH S8 %0 (BEFEERTEE)

e YOIV MY EHANTHLOT FL R

Gk (BEITER)

mask[1]11] [x] [s] [t] [m] [n] [k] <addr>

ZOITUED TR TOHFEZIALY RV RERIEET 5. ZhUED PE (i X OEMEZZHE 5 2 HIf#ECT
HoT, ZTHEMKZ PE i TlE R0,

LML B~ R 7 ERHERIEETH %, 1DRGE. 11032 Kb 25, AT 2 L KiBICR %,

[r1[s][t] [m] [n] [k]{ZMEIZ GRFO. GRF1, TV Y A&, LMOBLXULLMO DR—RX7 FL AL I RAX,
LMl BXU LML DR—ZA7 FLALIZAR, YA LI RARXANDEEAAT R 7 2EMELT %, HEN W
RXREYBRIINT 2R 7134 712725, [r] [s][t] [m] [n] (k] ISEBRICIZIERFETH %,

Addr>iF v A LIRZXDEZY FYDT7 FLR%E 025 31 THHET %,

7Y TV EETOBRDOIEE X nask 0. THOEHFXAATR 7 Z—YHEHALRVEREL Ko TV,

& (B—1TERA)

<dst>/ ([11] <mask-pattern>|$[11] imr<adr>)

B ZDEHF,S, BEBZYFVDTRFLR0E7 FLR 3L BRALHNEL %3,
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FDRAT Y TDATHEEATZAVIEEE F v 2L L, <dst>NDEZAAICTAZ ZHEHT 5,

<dst IV ITNHLDEXIALIILPE XEYART Y R TH 5,
[11]<mask-pattern>HEEEL > + V., $[11]imr<adr>HA]ZELY bV DIETH %,

113~ A7 EHEERIEER 2 RBIZT %,
<mask-pattern>IEEML Y bV ICBI 28 A VD7 5 %, 8134 ZA05IEIC 02> 1D 4 [A]
DIEDRELTIEET %,

adr>IAIZETY Y D7 FL A% 155 15 OBMTIEET %,

Io>—

o A—27 v 7BV T, YAZIEHERPZY MU DT FLAB—HRLAEVWEROBE T~ 2 7 EHA
DIEESNIGE. =7 —I12k5

o HXAARLEPE XEVART Y ROFEREL Y AZEMHERICOVWT, A2 2 BFETH S M 2 Kil
TRVWES, T7-12Rk5

Bl (BEITER)

maskr 0b10001
lpassa $1mOv $1rOv
lpassa $1m8v $1r8v
mask O

LMO 225 GRFO 12, 2 2T v F7ZNZFRIZBVTE AT AL 7L TDAIVY—%2ITI, ThbbH, $1r6,$1r
1ADANEFEIND, FOHR, ~RAZP—UHEHAINZNT 7 3L DIREEICR T,

Bl (BEfET> b)) DBE—1TER)

mask O
lpassa $1mOv $1rOv/0001
lpassa $1m8v $1r8v/1000

LMO 7225 GRF0 12, REIDAT v FTREE ALY A IV, RODAT v TTRE1I A 7L TOAIAY—%1T
J. ThbB, $1r6,$1r8DANEH XNE, FDKR, YR IZPB—UEHINLWT 7 3L F DIRFEITR 5,

Bl (FIZT> b OE—TER)

hmmul $1x $1mOv $11rOv/$1limril

1 FBDAELY V67 7 7 %FAH L. FRETIINS MABEEOWHERZ ~ 2 7 2 #8H L>2 GRF0O
WCEERAL, I I THHEE MAU HEOEAIEOMERIL 2 RibiCix 5720, ~A7FHERS 2 REFL LT
W3,

3622 ¥Y¥O75vPavXUiEA

PE XEVIZHEZIAAARER T —& (MAU O], 175V O 2 2 DigiERiAH L. ALU O, L1BM 2
5 PE NOIGX) 37227 77 72T —HOEZERICTE %,
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RAVERARIZIEIR R LI RARIZH O UDEZIAATEBWEYR I 777 2HWb, xR 77700
DY E, METBHEANIEZAARNCERIZR S,
< A7 VEHBRCIEIR B ET 5.

o Y AZ{ERGE

« MAU i, 14V ¥ 2 2 Dir@EmiAt L. ALU O, LIBM 225 PE ANDIEED YU~ 27
PEH X8 %0 (HEdEERT)

o YOIV MY EHANTHLOT KL R

k&

<opcode>/ ([11] <mask-pattern>|$[11] imr<adr>)

<opcode>id MAU &, 174 ¥ A xEiEwHiAH L. ALU &, L1BM %5 PE ANQEEDWNTRAHD
FRa—-FTHD,

B DSEF B ZIAAT A DB—THEHA AL TH %,
HERAATRZ LRIz D ERATHER OSHRZFE LW,

Io>—

o Fl—RF v FHCBVWT, YRAZEHEERZ Y PO T7 FLADR—H L EWEROBE —fT~ X 75
DIEEINHE, =7 —-1Tk5
o HHBDIRA—FIZER TSy avAZHANEEINLEE, T5—12k 5

il

hmmul/110111 $1x $1mOv $11rOv

HIEEITHINR Y FABEEOFERICOWVWT, F1HA 7L E2TRT0 LS5 2T GRFOICEXAL, =
CCHREE MAU HEOEAIEORKRIZ 2 BiBICK 3D, ~AZEHEED 2EELLTVWS,

3.6.3 /\tF— RD[o]EE

MAETHEYNCRA Ty TRHE I RINZBRSRWGERH 5, ZDREIICE, FZALNTET T2 E Tt
AL ERERTNER ORI IGER T 27 —4Ha L. 7 FLRAEERRED =Y = 7EFR DR
ERERINER SN L ICRET 2 R— MERD 2B D 2, T XMEDHEEFRIL 7 KL ADHA
FEXTRINIERERZ VD, K- MEZEDHAIZT FLRAHEIKEFE LRV, LR TEGHOHARDEI I
NIRRT v TR EIBRN S,

R THBRBEFEITRTT LY T I7ICE-oTF v 73N, ERLTVWIEZ I -2 75,

3.6.3.1 L1BM — L2BM ¥5X = L2BM — L1BM &5
L1BM — L2BM #i34a5457% & L2BM — L1BM 355 % CTldR— MEZED /-5 3 AT v FZEI1T 3 HHE
DD 5,

il
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12bm@0 $1b0 $1cO
nop/3
12bmb $1c64 $1b64

Z DI T nop/3% nop/28 TR ITT—ITkB,

3.6.3.2 L2BM — L1BM #5% = L1BM — L2BM #mX /| AEBTILFF v X b

L2BM — L1BM #zik@®2 5, L1IBM — L2BM A @mH £ A~ L F ¥ ¥ 2 M@ B E TR — ME
DD 2 AT v TREFDIRUEND D, THFRE THAL LM THONS L1B HFS50, #iE THZAADT
b3 LIBHBEBIKEENTWVWRHAICR S,

1

12bmb $1cO $1bO
nop/2
12bm@0 $1b64 $1c64

Z DfIT nop/2% nopt T35 L LT —ITHK %,

il 2

12bmb@0 $1c0 $1bO
12bm@1 $1b0 $1c64

ZOBITIERAIDOMHTIZ0HF LIBICOAEZAALD D, ROMGHTIX1ELIB »5DAiGALETD
Ty AT v TRZET 08TV,

3.6.3.3 WEBVILFFv¥ X+ = LIBM — L2BM #nx / HEBVILFF v X b

A~ FF v 2 b fh 5, LIBM — L2BM 55T EIEHNEH< L F ¥ v 2 bir W ETIEAR— MMEZE
DD 3 AT v TZTBZREND D, THEBRETHAL LITONS LIB HS, Hi#E TEHEZRAANPTD
N5 LIBESIKEENTVWEHEICR 2,

1

12bmi@0/0 $1b0 $1b0
nop/3
12bm@1 $1b64 $1c64

Z DPIT nop/3% nop/2L T2 LT —1272 5,

%l 2

12bmi@0/0 $1b0 $1b0O
12bmi@0/0 $1b64 $1b64

COHITIFBEZAADRE S LIB (0 FLANTART) HAHLDEE 2 L1B (0 FDA) ICERZ D RN
DTHERE L TRITTE 3,
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3.6.3.4 AWBIILFF+ b = LIBM — PE &%

WE~LFF ¥ 2 @M s, EXAALOLAL Y FLA%GAHT LIBM — PE XM a 2Tl 7 —
REEE DT 10 H A4 Z VI 2RENH 2, L ATV E2RE/MET 2HERRIFIUE. 3 AT v S22
AT — RERBTE 3,

il

12bmi@0/0 $1b64 $1b64
nop
11bmm $1b52 $1rOv

Z OHIT 11bmnfiF D$1b52% $1b56ICEE T B L L5 —I127 5, KHHEZHE 0 H A 7L LT, $1b64lcE
AWM ADFITEINDEDIEHE 0V 4 71, BHAHITHELIFTEINLDIE (L1bmmmFEH 4 ZvdbHizb 4
RiErxHROOT) H 10 A 7 reixb, B9V AN LRV EDTH S,

3.6.3.5 L2BM — L1BM #ri* = L1BM — PE #5ix

L2BM — LI1BM #5k@a0 6, FEAALDOLFAUL Y FLA%2FHAHT LIBM — PE B%&4 £ Tl
T=RRMEDTD 6 VA INVEBIIZHEDRDDE, LA T IER/META2HEDRRITIUE, 2 X7 v TEINh
BT AP — REEETE 3,

il

12bmb $1cO0 $1b64
1ibmm $1b52 $1rOv

Z OHIT 11bmnfiF D$1b52% $1b56ICEE T B L L5 —I127 5, KHHEZHE 0 F A 7L LT, $1b64lcE
XALMADFITEINDEDIEEHE 014 7L, BHAHITHELIFTINSDIE (L1bmmmFEH A4 ZvdbHizb 4
RfEZHODT) F oAb, IS5 HA 7L LIPRVEDTH S,

3.6.3.6 PE — LIBM &% = L1BM — L2BM &5 / AEBTILFF+ X b

PE — LIBM (5@ fn 6, EXAALDLFEL Y FLA%HAHT LIBM — L2BM #546S £ 7213
HeLF Xy A MAHETIE. T—XBEDD 10 H A ZIVEBFIRBEDNDH D, LA T Em/MET 540
BRI, 3R T v TRINEBT A — REEETE 3,

il

libmr4dfadd $1rOv $1b48
nop/2
12bmrdfadd $1b64 $1cO

Z OFIT 11bmr4dfaddmiiD$1bs8 % $1b3ACEE T 2 L7 -1k, FLHEEHOF A 712 LT, $1b
BAICE X ALM BN RTINS DI (1 Kl 4x4 fImHTEY A 20 H7zh 16 RiExHELSDT) 29472
b, AHTHEDRFITENIDFE 124 70z h, BTV A 7L LR 0WEDTH S,
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3.6.3.7 PE — L1BM #5i% = L1BM — PE #5iX
PE — L1BM #EEm42 5, LIBM — PE BEMAE T AR— MEEDLD 2 27 v TR 20N
@60

1

libmrdfadd $1rOv $1b0
nop/2
11bmm $1b16 $1s0v

Z OfIT nop/2% nope 325L LTI —I272 %,

3.63.8 PEXEUEZFIAH = PEXEUFGAHL

LMO/LM1 IZE ZAA LRI, B— MERICED 2 27 v TRITHh TRV EHAH L EZBMATE RV,
GRFO/GRF1 ITEZAAZRIF, T—EBACED 1 AT v TEIFITHLTRVERIU T KL 225 EHE
A LEBBTER Y, B2 7 FLATHIUIFARICEZAL L FiAH L EHTICRITTE %,
TLYRRICEZAALRIZ, T—XFEAICID 1 A7y 7RI THhH TRV E AN LEZBBTE R0,
LM, GRF. TLYZRZDWIFNTSH, HAHLEEFEZIABZRURT v FI2T5 2 LIEREZR W, Hidad
LTI TREZIAEN T —2PHA NN,

IEREICIE. v AT LY RZZRS PEXEVANDFZAAZHES TR TETO VA IV 2ET S, 7t
V7T DAY — REHEREZ > TU TSI 5N 5, ROT7 LY T VHNIEFEIC T2 TV TE B,

imm £"1.0" $r0/1000
nop
dvadd $1mOv $rOe $1nOv

/100013 HZ ALY RAIZIEETH 2, EXRAATZZIEEOHRIIEBRC21HZ2BHO v, ~ R VIEE
WED imD ¥ A ZATIEBRHIDOY A 7L TDAHSrONDHFEZAADEZ o TBH ., ZNLERRT v 7D no
P ALY T dvaddDRISAE TIZ 7T VA ZAENTWB 1D TH %, HRIC. ~RAZIEEE/0100 (35 2 44
INTDAEFEZIAL) L LTH 6 A 7NVDEENDH B -DMEZR V. LHrL. TH%E/0010 (E3H A7
TOAEZIAA) £7213/0001 (FFA4FA 7V TOAEEZIAAR) £FTdL, VA4 TZLDIEED 6 KK > T
LESR®D, 7y 7JE3chemiLTtzos -3 %,

YA VLI RAZANDEZABLFERIEIRDRT v S THHARTRETH 5, 72k 21X, REEMNRT LY 7VFHIT
H%,

lpassa $1mOv $omrl
lpassa $1nOv $1rOv/$imrl

3.6.4 AFIRITHRMH

BB PE@aRIZ. Hor&MbEHEZL T EEIany (5) TRY> TTIRARZ I T1L AT v S
N CRIFICHITTE %,
ZHFRFIRTT YT IICEsTF oy 73N, ERLTWHUELS -2 3,
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# 3.6 WHIFEFTEMHEZERT27-DD, PE@GHRD N — 7503

Group Name

PE Instruction Opcodes

nop
noforward

12bm

12bmdarw

11bm
11bm-turnaround
mau-calc
mau-mwrite
mau-mread

alu

wait

KRETEZDSRMHFZFHLCBRD, T3,

&Mz 27y 7RO PE SRz,

nop

noforward

12bmdarw A DEED L2BM fa=
12bmdarw

DR L TRWERD LIBM @
ER O DR L L1BM

mfma, mmul, vfma, vmul, vadd, vpassa

mwrite

mread

o ALU fa=R
wait

PE @ig 2 RB.6ITRT 7 — T 123 %,
MURBIRTHEEZEINTWE I THS, ZZTPEARTI UK

r1¥. GRFO. GRF1. LMO. LM1, TL Y R&, SRIZLIRR, BRI+ T —FT4 7 DNFTNHTH 5,

o« IN—FIOERK 1 OOGHRLAFETFEIR TV
o NOpREITEINTWVBIHA. waitZFRMEBOMD B FTRAFEITIN TR
e mau-cale. mau-mwrite, mau-mread ® 3 ZL—FIEFRITEINTVWEDIFHRK2DOTHDH, 22041

HIXZENS DRI E HITRZT S

— WEHRELFE—TH 5

— vfma?: vmul DWW FND L muriteBFHIT XN TV AIBEE. vima® vmulDHE 2 A ST L murited A

HT, HAHLITTPE ARZ >

K. AN ORRKE (5 ). WEREER (5 B6.911) ).

M (5[3.6.9.12 i) OFeENFA—TH 2
. HL1T§|J1//7<§?ﬂ‘f\7 K ($xFE7138y) AERA 1 ELAHBL 20w
o EHOMHADFE—D PE AT Y FICEZAATHARL
o HHOMBAADFE—D PE AR Y FhoiGmAHLTWAHE. ZRALRTTT 7R T 2HENEY

4 2 NTR—THS

— Bz 201X, 7 FLRAJEEZR PE XEVIZOWT, 1 A4 Z A TEBEED7 FLA»LLHD

FAHLITTERZ WL

— ZAuciE~ R 2R (B2, EBe 2. KB AT RS 7S r0FEAML LA

o LMO »5DFAH L& LM0 NDOEF ZIABZDFERIIFITSN TV RIHE. M TT 7t AT 2 %
YA ZNVTH—TH 2, LML IZDWT b Ak

o HMEMBFEITINTVERHIEZLMO 257 7 A S TN

e ¥u7 7y yav Ao (55B.6.2.2 1) EEA 1 EIL2TbATwR,

4 FERTIE 12bndars E R RS T/ 12bm 20— T DS & AT TE 200, S TEAELEVEEZ LMD T

FZL—Fe LTRSS e L,
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KEITIBNRT LN D, N —TF (BB i) Rk D SAREBENTERCATHEELSD 2,
a0V RY D TANEEABIEFET & > TS OMMER ISR LR, 2L, T — R
DAy —=IRBIEFICE > TEDSAREMNEDH 5,

l
Ml e UCid, REENZRT7E Y 7VHNCR %, (21THESITL TERREN TV 2 HERIE noforvar
d; T RT LATICEIAT VD)

12bmdars $1c0@.0 $dar0; 12bmdarw; libmrdfadd $1rOv $1bi
noforward; 12bmb $1c256 $1b0; 12bmdarw; libmm $1bi $1rOv/$imrl; libmrdfadd $1r8v $1b256;
gmmul $1x $1mOv $1nOv/$imrl; gmwrite $1sOv $1y0; hrelu/$imrl $t $t $t; wait iO1
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3.6.5 nop- NOP

4Y A ZNVDRERITD LR,

T = XAV — FEGHDO =D AT 20EDH D I ehDH 5,

NOP i35 v 7HIZBW T HFEITLI=y M KXo TH HHNHAZIN25E50DH 5,
IHEFRFITTE 2 PE B waitii BDATDH %,

nopi noforward (£5[3.6.6/ffi) #AET 5.

&

nop

YU Ry ZRAYaH—¥ LT, nop/<n>T nlf] nophHiA XN 2,

BIES
4% A4 7 NVDERITH LRV,

I5—
wvait@i WA EFIRFEIT L LS T2 o7—L R 5,

l

lpassa $1mOv $1nOv
nop/2
lpassa $1nOv $1rOv

LMO 2256 LML i 4 EfEav— L, LM1 226 05iAH UAREEICR 2 £ TRio Th 5 X 512 GRFO 24 £
gg‘:to_j_éo
3.6.6 noforward - 74T —FT 4 VT EIRDRLLSAZOEH % L74AL)

noforward RN HFINIRAT v I TR, 74V —T4 Y7 LI AKX ($mauf. $aluf. $mreadf. $1bf)
ELIBM#ThIBLL Y A& ($1bi) DEHZ LR,
noforwardfi 3 ld nopZFR { DIEE D PE i B & FRFFHEITTE %,

SGE

noforward
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3.6.7 L2BM T

AHITIE L2BM sn R E a3 5, 2 HI13EAMIC L2BM-L1BM BO#E %2175, L1BM BNER~< L
F¥ vy A +DA, LIBM [FA+TOBDEETH 5,

3.6.7.1 LIBEHOESIEE

WL o020 L2BM @i T, IO RE 725 L1B 20 INGEIRTE 2, ZOMaEA% T TIX LB
HEELIER,

L1B £ &8HEDSHEIZLL R TH 2,

<lilbset> ::= <llbadr>/<immode>
| <1ibadr>
| [<11blist>]

<l1badr>3 & OF immodeld 0 5> 5 7 DERL, <11blist>Z A~ TRYISN/Z 055 7D LIBHFESDY 2
FTH 5,

1 FEEH DOHLIFEITBWT, <llbadr>% by, <immode>% i, EF Oblll &= m &L 2. b & D LIB 23
b&e(m @ i) == bo&e(m @ i) ZMi7z TR OB ZNI LIBERICE TN S, 22T & IEGHEME. © P
HFITH 5,

2 HHD<11badr>IZ & 21513, 1 HHDFET<immode>% 0 ¥ LA DII TH . L1B £513<11
badr>% L1B O AIZ# 5,

<11blist>3E#E LIB £ &8 %2I5ETE 3, 7L, <liblist>¥ LTHEINZDIZ 1 BHOLETHRT
E3bORMeEN%, BERMCIZRB.25HE X,

<immode>M[F] U7 5 1E<11badr>D 8> THFR U LIBEEERT I 3D 573, <immode>HIE AU
FTEREBLIBHEAICKRE ZLICHEET 3,
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# 3.7 AR LIB#£AY., ZNEEHT 3 llbadr ¥ immode DFA A HH D

[<11blist>] <l1lbadr>/<immode>
[o] 0/0
[1] 1/0
[2] 2/0
(3] 3/0
[4] 4/0
(5] 5/0
[6] 6/0
(7] 7/0
[0,1] 0/1
[0,2] 0/2
[0,4] 0/4
[1,3] 1/2
[1,5] 1/4
[2,3] 2/1
[2,6] 2/4
(3,71 3/4
[4,5] 4/1
[4,6] 4/2
(5,7] 5/2
(6,71 6/1
[0,1,2,3] 0/3
[0,1,4,5] 0/5
[0,2,4,6] 0/6
[1,3,5,7] 1/6
[2,3,6,7] 2/5
(4,5,6,7] 4/3
[0,1,2,3,4,5,6,71 | 0/7
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3.6.7.2 12bmb - L2BM — L1BM Hx
L2BM 226, BEERDFTARTERIEE—HD LIBM I 16 K& /Y A4 7 LV THEHREBOa ¥ —%27F %,

SGE

12bmb [@<11bset>] $1lc<addr_c> $1b<addr_b>

QLI B.6.7.1|EITED - LIBEADIEETH D, THICEENS LIB DA TEXRAANTONS, &
B2 L1B ICE XAAMTONS,
FAHLT FL Z<addr_c>E EXAAT FL Z<addr_b>3WVWTNd 16 RiEET 54 Y THILENRD 3,

MR

for cycle = 0:4
forall group,l2b
uint_t src_addr = addr_c + cycle * 16
addr_b + cycle * 16
LongWord data[16] = MEM[group] [12b].12bm[src_addr:src_addr+16]
for 11b in libset
MEM [group] [12b] [11b] .11bm[dst_addr:dst_addr+16] = datal[0:16]

uint_t dst_addr

il

12bmb@[0,1,2,3] $1cO $1bO

L2BM 22 53 64 EFE% 0,1,2,3 % L1BM O AICHEET %,
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3.6.7.3 12bmb2 - L2BM — L1BM S E2HGE
L2BM 705 64 £/ 4 7L TitAH L, B RO LIB 258825 2 0F20 4 20— F 23T To/L—TH
TIBGE, 70— THETEDEZITWV, % LIBM 12 16 K&E/V 4 71 TH ZiAty,

&

12bmb2 [@<11bset>] $1lc<addr_c> $1lb<addr_b>

QLIRS fiCED LIBESOIEETHD, ZACEENS LIB DATEXRALNTONS, &
&2 L1B 12E X AAMTbNS,

FMAHLT R Z<addr_c>i3 64 RFE7 74 >, EEAAT FL ZA<addr_b>iX 16 BiE7T 74 Y ThH 34
D5,

R

for cycle = 0:4
forall group,l12b

uint_t src_addr = addr_c + cycle * 64

uint_t dst_addr = addr_b + cycle * 16

LongWord data[64] = MEM[group] [12b].12bm[src_addr:src_addr+64]

for 11b in lilbset
uint_t data_addr = 16 * (11b / 2)
MEM [group] [12b] [11b] .11bm[dst_addr:dst_addr+16] = dataldata_addr:data_addr+16]

il

12bmb2 $1cO $1b0

L2BM » 53 256 EiEZ2#wAH L. L1B IcOoWT 7L — FPHRTIERBGE 70— FTRITERSEZITV. &
L1BM iZ 64 RiEEEZAT,
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3.6.7.4 12bmd - L2BM — L1BM 2fg

L2BM 725 64 K&h/ WV A4 7 LV CTEfiiEEZHiA. B RO FTXTO LIBM 2 8 Kifi/H A 23 O0 % L
CHEGHEBICE A D,

&

12bmd [@<11bset>] $lc<addr_c> $lb<addr_b>

QLIRS fiCED LIBESOIEETHD, ZACEENS LIB DATEXRALNTONS, &
&2 L1B 12E X AAMTbNS,

FAHLT FLZA<addr_c>iZ 64 REET 74 >, EXIAAT FL A<addr_b>E 8 RFET 74 V Th HME
D5,

ba

R

for cycle = 0:4
forall group,l12b
uint_t src_addr = addr_c + cycle * 64
uint_t dst_addr = addr_b + cycle * 8

LongWord data[64] = MEM[group] [12b].12bm[src_addr:src_addr+64]
for 11b in lilbset

uint_t data_addr = 8 * 11b

MEM [group] [12b] [11b] .11bm[dst_addr:dst_addr+8] = dataldata_addr:data_addr+8]

12bmd@[0,1,2,3] $1cO0 $1bO

L2BM 7% b3t 256 Bik#iAa L, 0,1,2,3 % LIBM IcBE% 3 32 REFTODF— X2 #HXAL (4,567 &
LIBM IZHEF 27— X5 ToN3 Z LI 5),
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3.6.7.5 12bm@<I|lbadr> - LIBM — L2BM {ERB&5%
f5E L7 LIB&H SO LIBM 225, L2BM 12 16 B /¥4 2 LV ClilifERO a ¥ —% 3 %,

SGE

12bm@<libadr> $1lb<addr_b> $lc<addr_c>

<11badr>iX 0525 7 D L1B B S TH %,
FAHLT FL Z<addr b>E EXAAT FL Z<addr_c>l3WTFNd 16 BEET 54 Y THILEND 3,

7

PUES

for cycle = 0:4
forall group,12b
uint_t src_addr = addr_b + cycle * 16
uint_t dst_addr = addr_c + cycle * 16
LongWord data[16] = MEM[group] [12b] [11badr] .1l1bm[src_addr:src_addr+16]
MEM [group] [12b] .12bm [dst_addr:dst_addr+16] = data[0:16]

il

12bm@1 $1b0 $1cO

1% L1BM » 53t 64 K%z L2BM Icav—19 3%,

(0]



3.6.7.6 12bmr<rrn_opcode> - LIBM — L2BM f&

L2BM iZDW T, BT TARTEAIE—HD L1BM 205 16 £i& /W 4 7V Ttz A, L1B AFNC
FEE LB THEFY L. L2BM 1I2& ZiA T,

%5 [3.6.7.2 i Tik 7z L2BM — LIBM % L T - T\ 3,

SGE

12bmr<rrn_opcode>[@<1libset>] $1b<addr_b> $lc<addr_c>

<rrn_opcode>lX HiICED 7 MEHEEIEE TH 5,

QLI EB.6. T TED LIBEEDIEETH D, THCEENS LIB 0&Hh5FHAM LATTHI S,
HIEREIE 2 LIB 2 6 @iAH LAThN b, LIB EAICEENRW LIB 2 5 I3 MEHHE O AT %(E X
s,

FAH LT FLZ<addr_b> 2 EZXAAT FL Z<addr_c>i3WiFhd 16 EFEE7 94 Y THIDENDH B,

7

PUES

for cycle = 0:4
forall group,12b

uint_t src_addr = addr_b + cycle * 16

uint_t dst_addr = addr_c + cycle * 16

LongWord buf [16]

buf[:] = get_unit_value(rrn_opcode)

for 11b in libset

buf [0:16] = rrn_opcode(buf [0:16], MEM[group] [12b] [11b].11bm[src_addr:src_addr
+161)
MEM [group] [12b] .12bm[dst_addr:dst_addr+16] = buf[0:16]

HEE A2 NEINCEBRIC ZOFIETIT > TW B DI TR RV,

il

12bmrdfadd@[0,4] $1b0 $1cO

0,4 % L1BM 226 2 Z2h 64 Kbz miAt Uy EREEEE/ NS R L T L1B AENCE L, #5R
Dit 64 Kif%z L2BM I2F XAy,
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3.6.7.7 I2bmr2<rrn_opcode> - LIBM — L2BM #&&#EH

% L2BM 12\ T, F RO L1BM 206 16 K/ 4 Z L CElfgiEiz 7iAia, LB 2% 5 2 030 4
T N— I TN — TN TIRIEE L EETHiRL, 70— 7T & 217w, L2BM I 64 K3F/9 4
I NTEEZIAD,

#513.6.7.3| HiTih 7z L2BM — L1BM ZELHGE & MR o T b,

ik

12bmr2<rrn_opcode> $lb<addr_b> $lc<addr_c>

<rrn_opcode>IH HiCE D T HEREBEEETDH %,

FEEMR TR VIEE ORER (55(3.6.7.6/H1) 138D, AH LT LIBEEZIEET S I3 TERY,

AN LT FL Z<addr b3 16 BFE7 74 V. FEEAAT N A<addr_c>Z 64 BFET 74 >V TH 24
ERH 5,

PUES

for cycle = 0:4
forall group,12b
uint_t src_addr = addr_b + cycle * 16
uint_t dst_addr = addr_c + cycle * 64
LongWord buf [64]
buf[:] = get_unit_value(rrn_opcode)
forall 11b
uint_t data_addr = 16 * (11b / 2)
buf [data_addr:data_addr+16] = rrn_opcode (buf [data_addr:data_addr+16], MEM[group] [
12b] [11b] .11bm[src_addr:src_addr+16])
MEM [group] [12b] .12bm [dst_addr:dst_addr+64] = buf [0:64]

EE N2 NERNICERIC Z OFETIT > TW A DI TRV,

il

12bmr2dfadd $1b0 $1cO

LIBM 25 Zzh 2 64 RiliemiAt U, EEEEH/ NSRBI L T/ —7NTiE L, 71— 7T
THEE L TRF 256 Rafiz L2BM I2&F Z3A T,
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3.6.7.8 12bmd - LIBM — L2BM #&&

% L2BM IO\ T, BERDFXTD L1BM 225 8 Kifi /¥ 4 7 v$ ol z A L THEE L. L2BM
DERCIIC 64 K3l /P4 7V THZFAD,

%5 [3.6.7.4 i TR 7z L2BM — L1BM S @4 & i o T 3,

SGE

12bmd $1b<addr_b> $1lc<addr_c>

FAHL Y7 FL Z<addr_b>E 8 RiE7T 74 >, HEXIAAT FL A<addr_c>3 64 RFET 74 >V ThH B HE
DBH B3,

R

for cycle = 0:4
forall group,12b
uint_t src_addr = addr_b + cycle * 8
uint_t dst_addr = addr_c + cycle * 64
LongWord data[64]
forall 11b
uint_t data_addr = 8 * 11b
data[data_addr:data_addr+8] = MEM[group][lQb][llb].llbm[src_addr:src_addr+8]
MEM [group] [12b] .12bm [dst_addr:dst_addr+64] = data[0:64]

il

12bmd $1b0 $1cO

L1BM % 5% 32 Rifz oAl L. 8 REBHAITHIG LT L2BM 15t 256 Rifize & AL,
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3.6.7.9 12bmi- LIBM BRI ILFF ¥ R +
L2BM-L1BM [ ® 2 %F|f LT, L2BM HF#D LIBM A LD T 16 KiE/F A4 2 VDA EIT 5, it
AHLUTHEXAALLEDERICTERZDTIALFF ¥ A F 2IRIN S,

&

12bmb@<1libset> $1b<addr0> $1b<addri>

LU B.6.TUHITED LIBEADIFETH D, A ENS LIB 0Aa»HitAH LITTHOAS,
L1B #£&816EICE T A <immode>%* i, LIBHEB % b 2 LT, stAHLILE b&i H— T 3 LI1B ICHEAA
Pibid, 22T &ITMBMETH %, HlZiE<immode>7’ 0 72 H1X. b&i lEHIZ 0 72D T, <libadr>%FD
L1B 22 5#iA SN 7ABE3M D §RXTD LIB 18X 6%, £72, <llbadr>#3 0, <immode>7%' 6 (=0b110) T
HUuX, 2 ELIBEHE SO L 2H7TIL—bX R, 0,2,4,6 FD L1B 2 HanAcH IR ER, 202 1,3,5,7
FOLIBIZESN D, <immode>lZ 7TICTE 3, LIBEEGZEHEET 2HWA TR LIB 2 oRIEARIEE
FTEHZEBHTERY,

FAH LT L 2<addro> EEIAAT F L ZA<addri>i3WVWihd 16 BiE7 74 Y THIZRERH 5,

PUES

for cycle = 0:4
forall group,12b
uint_t src_addr = addrO + cycle * 16
uint_t dst_addr = addrl + cycle * 16
LongWord datal[16]
for 1llb_src in lilbset
data[0:16] = MEM[group] [12b] [11b_src] .l1bm[src_addr:src_addr+16]
for 1lb_dst = 0:8
if 11b_dst & immode == 11b_src & immode
MEM [group] [12b] [11b_dst] .11bm[dst_addr:dst_addr+16] = data[0:16]

l

12bmi@0/4 $1b0 $1bO

0% LIBM » 5 #aM LA 64 BFE® 123 B LIBMORL 7 FLZICHEL, 4% LIBM ¥ 56,7 &
LIBM koW CTRUL Z 2 2T 5,
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3.6.7.10 [2bmdars/I2bmdarw - DAR ADE FiAH

DAR (DRAM 7 RL XL T ZX4) 13, DRAM H#EZHERED 720D DRAM 7 F L A Z /5T 272D D X
EVYTH%, DARANIE. L2BM 55 DARBUF (DAREFAA/NY T 7) ZREHLTY FLAfHEOa Y —%
17 5[

DRAM B#ZHH 7 FLRAFEIEX 32 €y METH 5, T72bb, L2BM »5 1 KifiaiAaide 2 7 L X
FEICR B,

12bmdarsii4iid L2BM 205 DARBUF ANQa v —%% 4 7L dH7/zH 128 7 F L RFEDEE TIT S5, 12bm
darwii il DARBUF 525 DARANQOa VY —%H% A4 7V H7zh 1 7 RLRGBEDHETITS, b 2 BEFED
MHTL2BM 55 DARIC7 FLRAEDa v —%175,

DARBUF 37V —FICDE VL DFEL. ¥4 RE 512 7 FLRFETH 5,

DAR I N—TICDE UV DFHEL, A4 131024 7 L XFETH %,

12bmdarsmifiid. ¥4 71 H7=h 64 BiE% L2BM 22 oAt L. 128 7 FL RFEE LT DARBUF (2#
AT, ZORE. RREICOE MSB ] 32 ¥y b2AVNX W (887 FLR), LSBHI 32 ¥y FAYKE W (A
B7 FLX) ® DARBUF 7 FLRIMIET 2 L D12F %, L2BM »513% A 7 0H7bh 64 KFEETHiAHNT
DT, 1 A7 v 7 TH x5 ¥ DARBUF 2{fIcEFEZAL Z LIk 3, DARBUF I3 2E ZAABMGRT ML
AHEEITEER T, 12bndarsBEFHIT LR T v TORAID Y A Z VI, S 128 7 F L AFEERH A
A URE128 7 RLRAGEST DA Y2 U XY T 5,

F 72, 12bmdarsti B DM DY A 7L Tld, DARBUF HitAH L7 FL2o¥n Uty b, DAR EX
AABE T FLADIEEDITS, 12bmdarsi T E2HIT LD LU R T v 7556, 12bmdarwiiFHiZ & %
DARBUF 78 DAR ~\D¥i%E% BSAATRETH 5, 12bmdarwi AT I TW 5[, DARBUF A L
7RLRY DAREZAAT FLRRZEFA 7L 1 T4 270X FERS, WD 7 F L AHRKIHIZE
ELELIvTIT7IU VTS,

12bmdarwlXfiOERE D L2BM s & FRFRITTE 5,

12bmdars D&

12bmdars $lc<addr_c>@.<12b_c> $dar<addr_dar>

12bmdars DR

MEM.darw_addr = addr_adr
MEM.darbuf_read_addr = 0O
for cycle = 0:4
forall group
uint_t src_addr = addr_c + cycle * 64
LongWord data[64]
data[0:64] = MEM[group] [12b_c].12bm[src_addr:src_addr+64]
for i = 0:64
uint_t dst_addr = cycle * 128 + i * 2
MEM [group] . darbuf [dst_addr] = (data[i] >> 32)

*5 ZHUET FLAEFEAE L9 L2BM 2 5E T 28 2. L2BM 225 DRAM AD 7 R L A {EEEEOHIRIEZ & & 12Hif T
57-DTH5,
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MEM [group] . darbuf [dst_addr+1] = (datal[i] & ((1 << 32) - 1))

12bmdarw® &

12bmdarw

12bmdarw®XhR

for cycle = 0:4

forall group
MEM[group].dar[MEM.dar_write_addr] = MEM[group].darbuf[MEM.darbuf_read_addr]

MEM.dar_write_addr = (MEM.dar_write_addr + 1) % 1024
MEM.darbuf_read_addr = (MEM.darbuf_read_addr + 1) % 512

il

12bmdars $1c0@.1 $dari6; 12bmdarw
12bmd $1c256 $1b0; 12bmdarw

12bmd $1c512 $1b32; 12bmdarw
12bmd $1c768 $1b64; 12bmdarw

1 7% L2BM %5 DARBUF 27 FL 2 ffiZz a ¥’ — L, [FKZ DARBUF 225 DAR 16 HHILIEADE A
HzfET %, LR L2BM 226 LIBM ANO L & MifT LT DAR NOFH ZAAZHIT 5,

3.6.8 LIBM &5

AHITIE LIBM iR 2 a3 5,
LIBM 3 ROGEEOXH S G072V 2 + £ B IR,
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# 3.8 LIBM @ mRDY R+, LIBM H#E L PE fEEOBRAMIRE/ VA 71 TH D

E2viip LRr Yl L1BM fili#E | PE filEkE | > 70

1 K& PE 1%G£ (3.6.8.6 L1BM — PE 1 1 11bmp $1b0 $1rOv

2 K3 PE 186X (3.6.8.7 L1BM — PE 2 2 1ibmp $11b0 $11rOv

1 K&8 16x1MAB /% (3.6.8.8) | LIBM — PE 4 1 11bmm $1b0 $1rOv

2 Kif 16x1MAB % (3.6.8.9) | LIBM — PE 8 2 1ibmm $11b0 $11rOv

1 K&8 16x1 {@54x3% (3.6.8.10) | PE — L1BM 4 1 11bmm@0 $1rOv $1b0

2 K58 16x1 fEA#R% (3.6.8.11 PE — L1BM 8 2 11bmm@0 $11rOv $11b0

1 K38 16x1 #iky (3.6.8.12 PE — L1BM 4 1 libmrdfadd $1rOv $1b0

2 K58 16x1 ##49 (3.6.8.13 PE — L1BM 8 2 libmrffadd $11rOv $11b0
1 &8 4x4MAB i (3.6.8.14) | L1BM — PE 16 1 11bmm $1b0 $1rOv

2 K58 4x4MAB /G (3.6.8.15) | LIBM — PE 32 2 11bmm4 $11b0 $11rOv

1 K78 4x4 fERIHR% (3.6.8.16 PE — L1BM 16 1 11bmm4@0 $1rOv $1b0

2 KFE 4x4 fEREEE (3.6.8.17] PE — L1BM 32 2 11bmm4@0 $11rOv $11b0

1 K378 4x4 549 (3.6.8.18 PE — L1BM 16 1 1ibmr4dfadd $1rOv $1bO
2 Rif 4x4 #iky (3.6.8.19 PE — L1BM 32 2 1ibmr4ffadd $11rOv $11b0
7L (3.6.8.20 L1BM — PE 64 1 11ibmd $1b0 $1rOv

G (3.6.8.21 PE — L1BM 64 1 11bmd $1rOv $1bO

3.6.8.1 4x4 E—FICDWT

#BIICHN S 4x4 LAPWEEEE— FTIE. 23 4AHTD MABHETRT, FI2Ey MR LTHE -
FRITO. 2 By MO LTIRHI - $a21T5,

L1BM fllo 7 7 & Z#EIENIET % 16x1 T— RAD 451272 %, LIBM 7 LA ETIEZD 4505
R DIMANCK B, B2, 2 EBfE 4xAMAB G4 T 1 %4 21T LIBM 2 55iAa a3 32 Bifld. C 3
FEOSZRICEAIAICEL & [4 (MABEE L2 €y M)][2 ()[4 (PE)] Witk 3,

3.6.8.2 L1BM s mzVRER) LT DR LENE
LIBM |7 7 2 2@ PE M7 72 ZEED L BICE L TH 2k miEFE—ofile &5, FE—wHjl
DEFETIELA 7V bDMREEN S, THhDB, LIBM 25 PE CHGEL, 62D HEET L OHEER{T-T
LIBM IZRERFTEWSHEZLTH LA 7 ¥ F2FHRR W,
7. W—HH+D PE — L1BM #5352 L1BM — PE S5X DM TIIIT DR LEMENTFIRET H %, #T DK

LEELIZRD LS5 LDBDTH %,

11bmm@2 $1rOv $1bO

1ibmm $1bi $1mOv; 11bmme@2 $1r8v $1bi6

1ibmm $1bi $1m8v

CHUIL T i TH 2,

11bmm@2 $1rOv $1bO
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11bmm@2 $1r8v $1b16
nop

nop

1ibmm $1b0 $1mOv
1ibmm $1b16 $1m8v

DFED, FIDRLLYRX$1bi (HB.6.L5H1) »o0FAHLET 52T, EIOXF vy 7T LIBM I
HEXAFINETF— 22T A L. 2% PE — LIBM Sk ERTHITTIZ LN TE 3,
%7:. PE — L1BM HHA#&EDEZAANE$Ibir T2 T, iDRLLYZAXDAREH L, LIBM
ANDOFEZIABIITOIRVESICTE S,

PE — L1BM AHOERED T D IR LEE S FIT L TORVEE, FTDIRL LY R RIGEHF INRL W,
DIREDEER T — P2 X 23R DGR CTIREED 72D DR L LY R XIFER LIV,

36.83 PEfIARZ> RO

£B.F R L TPEMEE) 251 Rifi/$ A 7L O@HTH, PEMIC 2 RiEO AR ¥ FEIFETE 5,
Z OB L1BM — PE 5% T H4u3 MSB il 1 RiFICER2MEAA D, LSB fllid all 0127 %, PE — L1BM
A THAUT LSB Ml 1 RIERZVIDETHN S,

'PE R 732 Kifi/¥ 4 21D LIBM — PE 83X T, PEMARS Y FIZ2 REBELD/PSVEERD D
DEIFET DL LT —I1Tk 5,

LI QBN 2 — F 2 X 2R 0BT, TPE fIEE) & PEfIARTS Y FERE—HLTWIbOL
T%,

3.6.8.4 ANDIEELER

ZBRYIWTRLEMED S B, TPE fHERE | 752 BFETH 2M0aS % V. A ofEkiEE s E s Bk E D77
NS BEA TH 22 T2, 2O %, PEIART Y FOKRREIZ e INT 2 Z 2T, PEfIART Y K
BatA U AH 2 PAS R B/ NSRBI e IR L €. LR VR B NS AN\ O R IR R 1T 2. %6
FEIROMBEDOY 4 ZAVNTO T =X DI NIRDED TH %, p#HEPE »HESNL 2 KiEDd MSB Ml 1
FEICOWT, XBHICMSB 25 j BHOYREREIC 4 x p+ 7 (16 #RFL) oFS%2 525 . LIBM E
TO 8 Rifld, 2N o2 HAREHEEIC L7z T MSB fil2: 5 014589cd2367abef DJHICHI RN/ d DITR 5, T
DU RIE, TAUT Ko TLIBM ZE» N7 — XK U 2 KEEHGEZ1T > T PE THEEEANDAD ZITI .
JLD PE LTOWMRE =T 2 L5 RDLNATV S,

il

libmrffadd $lrOve $11b0

GRFO 22544 7V « PE 721 4 FKEFEZ GiA L U THBEANEIRRINAE TR L. 4 271dH7%eD
16 HFSERE (=8 &) & L1IBM I2&F A,

3.6.8.5 #EFIERDID

EKBIRLEMBD S B, ME@mAE V. ORI EETEE 2 B O B MU E TH 5 & T
%, ZOLE, ARa—-FORRBIZr2MMT 2 Z & T, MfEERBEOMRZ LIBM SHDIEL LY RXIZ
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FXATRNC, FAEEIFEY NSRS PR EZE NI BN DAD BT X %,

ADDEDH A ZIVANTDT — XD KIEROMY TH %, MfEEM S L7z 16 Fik% MSB 2
5 0123456789abcdef ¥ 3%, ThbH, HlXIE 055 3FTH PEO ICHKT 2ETH S, ZDr &, LIBM
T4 EBFEE. #h o 2AFEITD e T MSB il 5 018923ab45cd67ef DIEICII AR b DITHR 5,

Z AU [3.6.8 4 i TR 7 RS EEHERR O BE D i A 2 DA 72 o T B[,

il

libmrffaddr $11rOv $1b0

GRFO 22544 7V - PE 7D 4 BREFEzHAN L TINRETHH L. ¥4 271570 16 FREEIhL
»T L1BM 2F %A,

*6 SRS REHERNI EBIIE 2R W T, HETGR — BREREY - DWW EREITHR->TWa, $74b5, 1ibmrhfadd $1rov
$1b0!3 11bmrffaddr $1rOve $1bODTA V7 X TH 3
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3.6.8.6 Ilbmp - 1 £3& PE Ho¥

LIBM 2534 7 ud7=h 1 RiEEZHAH L, BT 64 0 PE £ TIXHET %,
Stz PE — L1BM A OERERSIIIEE LRV,

&

1ibmp $1b<addr_b> <dst_0> [<dst_1>..]

<dst_0> [<dst_1>..]l3FEZIAALPE ARI U FTH %,

HEAEFIIES O PE X B ICRAFICEZSAD I A TE 20, UTRIRTEEHO D HE—DEEAARL
LT AstRIBELEAIZRL TV, ZHUILED TRTO LIBM @SR OFRICOWTHETH 5,

LIBM 07 54 > A ¥ MHFENIEE LW,

R

for cycle = 0:4
forall group,12b,11b
uint_t src_addr = addr_b + cycle
LongWord data = MEM[group][12b][llb].llbm[src_addr]
forall mab,pe
MEM [group] [12b] [11b] [mab] [pe] .refer_pemem(dst, cycle) = data
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3.6.8.7 Ilbmp - 2 £3E PE %
LIBM »2 6% A4 2 1H7-b 2 EiBEHAL L, B RO 64 o PE £ TITHET %,
Stz PE — L1BM A OERERSIIIEE LRV,

&

11bmp $11lb<addr_b> <dst_0> [<dst_1>..]

<dst_0> [<dst_1>..]l3FEZIAALPE ARI U FTH %,
LIBMBIO7 Z4 Y XY FlFIEFEELRZWH, 7 RLADTRM 6 By FOMEIZ 025 56 DWTFIHhTR
TR 57w,

R

for cycle = 0:4
forall group,12b,11b
uint_t src_addr = addr_b + cycle
LongWord datal[2]
data[0] = MEM[group] [12b] [11b] .11bm[src_addr]
datal[1] = MEM[group] [12b] [11b] .11bm[src_addr+4]
forall mab,pe
MEM[group][lQb][llb][mab][pe].refer_pemem(dst, cycle) = data[0:2]

¥4 7 VND L1BM Died H U AE i 72 D TR T %,
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3.6.8.8 Ilbmm - 1 &&E 16x1IMAB %

LIBM 22684 Z V7 b 4 RifzHAH L. BELRO 16 o MAB 2 TIIHGE L. 4 KiE% 4PE 12770
LT 1 RiEZEZAD,

&

1ibmm $1b<addr_b> <dst_0> [<dst_1>..]

<dst_0> [<dst_1>..]l3FEZIAALPE ARI U FTH %,
L1BM 7 R L A<addr_b>13 4 RiET 714 Y THEIMEND 5,

MR

for cycle = 0:4
forall group,12b,11b
uint_t src_addr = addr_b + cycle * 4
LongWord data[4] = MEM[group] [12b] [11b].11bm[src_addr:src_addr+4]
forall mab,pe
MEM[group][lQb][llb][mab][pe].refer_pemem(dst, cycle) = data[pe]
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3.6.8.9 Ilbmm - 2 &&E 16x1IMAB %

LIBM 22684 Z V7 b 8 RiliziiAti L. FLROD 16 o MAB 2 TIZHGXEL. 8 Kif%z 4PE 12770
LT 2Rz &EZAD,

&

1ibmm $1lb<addr_b> <dst_0> [<dst_1>..]

<dst_0> [<dst_1>..]l3FEZIAALPE ARI U FTH %,
L1BM 7 FL R<addr_b>& 8 KFET 74 VY THHIMLENH 5,

MR

for cycle = 0:4

forall group,12b,11b
uint_t src_addr = addr_b + cycle * 8
LongWord datal[4] [2]
data[0:4] [0] MEM [group] [12b] [11b] .11bm[src_addr:src_addr+4]
data[0:4] [1] MEM [group] [12b] [11b] .11bm[src_addr+4:src_addr+8]
forall mab,pe

MEM [group] [12b] [11b] [mab] [pe] .refer_pemem(dst, cycle) = datal[pe] [0:2]
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3.6.8.10 Ilbmm®@<mabadr> - 1 £:& 16x1 {EBIEE%
ZLIBM IZOWT, f8EL7=HBS5D MABE RD APE 634 Z7udi-b 1 EETOERRAH L. #&
TLIBM XY A ZLdH7=-h 4 RETEXAL,

&

11bmm@<mabadr> <src> $1b<addr_b>

<mabadr>id 0525 15 ® MAB 5. <src>idfiAH LIL PE AT Y R TH 5,
L1BM 7 R L A<addr_b>13 4 RiET 714 Y THEIMEND 5,

MR

for cycle = 0:4
forall group,12b,11b
LongWord datal[4]
forall pe
datal[pe] = MEM[group] [12b] [11b] [mabadr] [pe] .refer_pemem(src, cycle)
uint_t dst_addr = addr_b + cycle * 4
MEM [group] [12b] [11b] .11bm[dst_addr:dst_addr+4] = datal[0:4]
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3.6.8.11 llbmm®@<mabadr> - 2 £:E 16x1 A%
ZLIBM i2WT, #8ELEEFESD MABE TD 4PE 2 o% A4 ZAH7=b 2 BETOZHABR L. #E
T LIBM X% A Z1vH7=h 8 RiBTE &AL,

&

11bmm@<mabadr> <src> $1lb<addr_b>

<mabadr>id 0525 15 ® MAB 5. <src>idfiAH LIL PE AT Y R TH 5,
L1BM 7 FL R<addr_b>& 8 KFET 74 VY THHIMLENH 5,

MR

for cycle = 0:4

forall group,12b,11b
LongWord data[4] [2]
forall pe

data[pe] [0:2] = MEM[group] [12b] [11b] [mabadr] [pe] .refer_pemem(src, cycle)

uint_t dst_addr = addr_b + cycle * 8
MEM [group] [12b] [11b] .11bm[dst_addr:dst_addr+4] = datal[0:4] [0]
MEM [group] [12b] [11b] .11bm[dst_addr+4:dst_addr+8] = data[0:4] [1]
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3.6.8.12 llbmr<rrn_opcode> - 1 {358 16x1 #&k9

% LIBM IZ2WT, % MABECR®D 4PE 22634 71 Hizh 1 RiET o %k FiAH L. MAB JHANZIZHE
. PE ATANICIEFEA L TLIBM ¥ A 24 b7z 4 REETEZAD,

XoE

11bmr<rrn_opcode> <src> $lb<addr_b>

<rrn_opcode>lI 5 HiCED 1MERHEIEETDH 5,
<src>l3FAH LICPE AR5V R TH 3,
L1IBM 7 FL Z<addr_b>i3 4 RFET7 54 Y THE2HEND 5,

7

R

for cycle = 0:4
forall group,12b,11b

LongWord datal[4]

datal:] = get_unit_value(rrn_opcode)

forall mab,pe

datal[pe]l = rrn_opcode(datal[pe], MEM[group] [12b] [11b] [mab] [pe] .refer_pemem(src,

cycle))

uint_t dst_addr = addr_b + cycle * 4

MEM [group] [12b] [11b] .11bm[dst_addr:dst_addr+4] = datal[0:4]

EE N2 NEINICERRIC Z OFNETIT > TW A DI TRV,

91



3.6.8.13 |lbmr<rrn_opcode> - 2 £3E 16x1 &

% LIBM IZ2DWT, % MABER®D 4PE 22563 A4 71 B0 2 BFET % HAH L. MAB AHEICIEHHE
. PE HENCIEKEE LT LIBM 294 21 d7- b 8 RIEETE XA,

2 RREBIEIZ G FE O 8 MBS B £ 72 1T RS E D borlC DWW T DAREETH 5,

Z DM .68 A I TIRATz, HHEE H & BEEA D ANMEZ D X OBERTEEEETS %0

ik

libmr<rrn_opcode> <src> $1llb<addr_b>

<rrn_opcode>IH HiCE D T HEREBEEETDH %,
<src>EFiAH LIL PE AT Y R TH 5,
L1BM 7 F L Z<addr_b>iX 8 Kifi7 74 ' THLZULEDDH %,

RIES

for cycle = 0:4

forall group,12b,11b
LongWord data[4] [2]
datal:]1[:] = get_unit_value(rrn_opcode)
forall mab,pe

data[pe] [0:2] = rrn_opcode(datalpe] [0:2], MEM[group] [12b] [11b] [mab] [pe] .
refer_pemem(src, cycle))

uint_t dst_addr = addr_b + cycle * 8
MEM [group] [12b] [11b] .11bm[dst_addr:dst_addr+4] = data[0:4] [0]
MEM [group] [12b] [11b] .11bm[dst_addr+4:dst_addr+8] = data[0:4] [1]

R MR 2 NEINCERBIC Z OFETIT > TWAbIF TRV,
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3.6.8.14 Ilbmm4 - 1 & 4x4MAB %
LIBM 22534 ZudH7-b 16 RiErHAM L. H iGN T MAB 128 U CHR 8 BOE %
TV, DEBD 4 BEZ X HIC4APEICOE LT 1 EE2E XD,

&

1ibmm4 $1b<addr_b> <dst_0> [<dst_1>..]

<dst_0> [<dst_1>..]l3FEZIAALPE ARI U FTH %,
L1BM 7 FL R<addr_b>id 16 KFET 74 V THHIRLEVH 5,

MR

for cycle = 0:4
forall group,12b,11b
uint_t src_addr = addr_b + cycle * 16
LongWord data[16] = MEM[group] [12b] [11b] .11bm[src_addr:src_addr+16]
forall mab,pe
uint_t idx = (mab >> 2) * 4 + pe
MEM [group] [12b] [11b] [mab] [pe] .refer_pemem(dst, cycle) = datalidx]
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3.6.8.15 Ilbmm4 - 2 5B 4x4MAB %
LIBM 22584 ZudH7-b 32 RiErHiAaM L, H iGN T MAB 128 U CHR 8 BOE %
TV, DEBD 8 BiEEZ X HIZAPE IO LT 2 BEA2EXIAL,

&

11bmm4 $1lb<addr_b> <dst_0> [<dst_1>..]

<dst_0> [<dst_1>..]l3FEZIAALPE ARI U FTH %,
L1BM 7 FL R<addr_b>i& 32 KFET7 74 V THHIRLEDH 5,

MR

for cycle = 0:4
forall group,12b,11b
uint_t src_addr = addr_b + cycle * 32
LongWord data[16] [2]
for i = 0:4
datal[i*4: (i+1)*4] [0]
data[ix4: (i+1)=*4] [1]
forall mab,pe
uint_t idx = (mab >> 2) * 4 + pe
MEM [group] [12b] [11b] [mab] [pe] .refer_pemem(dst, cycle) = datalidx] [0:2]

MEM [group] [12b] [11b] . 11bm [src_addr+i*8:src_addr+i*8+4]
MEM[group] [12b] [11b] .11bm[src_addr+i*8+4:src_addr+i*8+8]
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3.6.8.16 llbmm4@<mabadr> - 1 £:E 4x4 {EREE3%

& LIBMIZOWT, 04,4 +4,844,12+7 % MAB (i 120,1,2,3 DWFHAIEE L7 (H) Ot KO 4PE
POV A I NBHD 1 EET O OEHAHL, AL TLIBMIZY A ZudHizh 16 RFETE XA,

&

11bmm4@<mabadr> <src> $lb<addr_b>

<mabadr>!Z 0 25 3 D MAB #5. <src>lEFtAHLITPE ARSI Y FTH B,
L1BM 7 FL R<addr_b>id 16 KFET 74 V THHIRLEVH 5,

MR

for cycle = 0:4
forall group,12b,11b
LongWord data[16]
for mab_outer = 0:4
forall pe
data[mab_outer * 4 + pe] = MEM[group][12b][11b][mab_outer *x 4 + mabadr][pe].
refer_pemem(src, cycle)
uint_t dst_addr = addr_b + cycle * 16
MEM [group] [12b] [11b] .11bm[dst_addr:dst_addr+16] = datal[0:16]
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3.6.8.17 llbmm4@<mabadr> - 2 £:E 4x4 {EREE3%E

& LIBMIZOWT, 04,4 +4,844,12+7 % MAB (i 120,1,2,3 DWFHAIEE L7 (H) Ot KO 4PE
POV A INBHD 2 KET O ORGAHL, AL TLIBMIZY A ZudHizh 32 REETE XA,

&

11bmm4@<mabadr> <src> $11b<addr_b>

<mabadr>!Z 0 25 3 D MAB #5. <src>lEFtAHLITPE ARSI Y FTH B,
L1BM 7 FL R<addr_b>i& 32 KFET7 74 V THHIRLEDH 5,

MR

for cycle = 0:4
forall group,12b,11b
LongWord data[16] [2]
for mab_outer = 0:4
forall pe
data[mab_outer * 4 + pe] [0:2] = MEM[group][12b][11b][mab_outer * 4 + mabadr] [
pel .refer_pemem(src, cycle)
uint_t dst_addr = addr_b + cycle * 32
for i = 0:4
MEM [group] [12b] [11b] .11bm[dst_addr+i*8:dst_addr+i*8+4] = datal[i*4:(i+1)*4][0]
MEM [group] [12b] [11b] .11bm[dst_addr+i*8+4:dst_addr+i*8+8] = datal[i*4: (i+1)*4][1]
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3.6.8.18 llbmrd<rrn_opcode> - 1 f£5E 4x4 &

% LIBM 122W T, % MAB B RD 4PE &% A4 Z A d7-b 1 BiEToxk#mAM L. PE AANCIdsES
L. %[B.6.8.1]#iTl 73T MAB 120 L CHEF E A 2 ToC LIBM ICH A Z L H7-D 16 EFETEX
3&@0

3k

libmr4<rrn_opcode> <src> $1b<addr_b>

<rrn_opcode>lX HiCE D 7 MEREHEEE T DH 2,
<sTe>lEHAH LT PE ARZ Y R TH 5,
L1IBM 7 FL A<addr_b>Z 16 BiET 74 >V THE2RLENRD 5,

ba

R

for cycle = 0:4
forall group,12b,11b

LongWord data[16]

datal[:] = get_unit_value(rrn_opcode)

forall mab,pe
uint_t idx = (mab >> 2) * 4 + pe
datal[idx] = rrn_opcode(data[idx], MEM[group][lQb][llb][mab][pe].refer_pemem(src,

cycle))
uint_t dst_addr = addr_b + cycle * 16
MEM [group] [12b] [11b] .11bm[dst_addr:dst_addr+16] = datal[0:16]

HEE N2 NERNCERBIC Z OFETIT > TW A DIF TRy,
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3.6.8.19 |lbmrd<rrn_opcode> - 2 f£5E 4x4 &

% LIBM IZ2W T, % MAB B R®D 4PE » 6% 4 Z 4 H7=h 2 BEiET o #HEAM L. PE AHICIIES
L. #[B.6.8 1] Hi TR 7= 05T MAB 120 L CHER L K& %217 - T LIBM IZH A 2 7= D 32 RiECH X
AT,

2 REBEMWEIZ BN E OF B/ MIUSETHE F 72 13T ERE D boriZ DOWTDARRETH %,

CDWMEIE Hi TR Tz, HHERE D & HREEEA D ANELES X DBE R I EAHETH 2,

SGE

libmr<rrn_opcode> <src> $llb<addr_b>

<rrn_opcode>lX&H HiCE D 7 MER B E T DH %,
<sTe>lFFHAH LIT PE A7 Y FTH 5,
LIBM 7 F L A<addr_b>iE 32 Rifk7 74 ¥ THLMENDH %,

PUES

for cycle = 0:4
forall group,12b,1l1b

LongWord data[16] [2]

datal[:][:] = get_unit_value(rrn_opcode)

forall mab,pe
uint_t idx = (mab >> 2) * 4 + pe
datalidx] [0:2] = rrn_opcode(datal[idx] [0:2], MEM[group][le][llb][mab][pe].

refer_pemem(src, cycle))

uint_t dst_addr = addr_b + cycle * 32

for i = 0:4
MEM [group] [12b] [11b] .11bm[dst_addr+i*8:dst_addr+i*8+4] = datal[i*4:(i+1)*4][0]
MEM [group] [12b] [11b] .11bm[dst_addr+i*8+4:dst_addr+i*8+8] = datal[i*4: (i+1)*4][1]

R MR Z NN ERBIZ Z OFETIT> TWA DI TRV,
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3.6.8.20 |1bmd - 73EC

LIBM 2563 A 757D 64 KiErFAHL, B RO 64 HO PEIICHE L. ¥4 7 1Hh 1 KRFETH
AT,

LIBM 7 KL 2 Cld MAB BEAHIL, PE BEAHIICHIET 5, ©% D, C EH0SIOLEFIRICHE
¥ [16 (MAB BE)|[4 (PE BE)] £\~ 3 HTI7% 5,

ZOBE, LIBM EOF—XIZ4 REZLICEL 2 MABIZESND Z IR 2M, 175D MAB £5%
FJUYRREYRILTZENTE S,

723 2 BIEBEO NG ITFE LRV,

SGE

11bmd [<mabdiff>] $lb<addr_b> <dst_0> [<dst_1>..]

<dst_0> [<dst_1>..]l3FZIAALPE ARI U FTH %,

<mabdiff>id + 22-DFIC 0 205 15 DB E( I, MABBEER T L TEERET 2, EOHBATHNE
WXETH %, <mabdiff>F N7z MAB IZ, <mabdiff>RIGETHIUTEEINZ T o7 — X DKL
N5 W5 RIGEEFRICR %,

MAB &5% 5 THREIT DR LIE(THENTH 5, OB dHcRaamS (5[3.6.8.21]#1) &4
BmBTMABHREESZ T O TRIEE—HL TOWARTNER SRV, ZOBBEEHEEMITITDIEL L YA XICHE
FRAUVBIITERA S NZ0OT, IIDELOME2HEITNATLES LS 28RS,

L1BM 7 FL Z<addr_b>ld 64 RFET7 74 VTH H2REDH 5,

BYIES
for cycle = 0:4
forall group,12b,11b

uint_t src_addr = addr_b + cycle * 64

LongWord data[64] = MEM[group] [12b] [11b] .11bm[src_addr:src_addr+64]

forall mab,pe
uint_t src_mab = (mab + mabdiff) % 16
MEM [group] [12b] [11b] [mab] [pe] .refer_pemem(dst, cycle) = datalsrc_mab * 4 + pel

il

lpassa $mabid $1lrOv

nop

1libmd+1 $1rOv $1bO

11bmd-1 $1rOv $1b256; 1ibmd+1 $1bi $1sOv
1ibmd-1 $1bi $1s8v

nop

1ibmd $1b0 $1s16v

1ibmd $1b256 $1s24v

D3R LEEE DRSO -0, 5 HiTRNZFES b EDE L Lz, 07 MAB ©$1s0, $1s8
, $1s16, $1s241C13 202N 15,1,15,1 AR B, BiE 2 O TR DR LOEHIC MAB %5 %3 5 T HHE
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DEHINTED., HBEH 2 OTIE$Lb0, $1b256ADFEEE ZIAARFICEEEESFEH XN TV 3,
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3.6.8.21 llbmd - f&&

PE26H% 4 Zudi-b 1 KilikiiAaH L. LIBM B FD 64 ffld PE ICOWTHE L LIBM %4 7 v b
72D 64 KB TH AL,

LIBM 7 FL 2 ¥ MAB %% + PE %5 £ OMILEGREDE G TR L TH %,

OB A RFEBIT LTS MAB LR ONTMENEZIAEND ZLITR 55, EDTDO MABHEE%Z
TYRBEYRTLTIENTES, ZOBREIXITDIRL LY ZAXADH EIAARRIENE L 720,

723 2 REBIEORE M TIEAFE LRV,

k&

11bmd [<mabdiff>] <src> $lb<addr_b>

<src>l3FtAMH LT PE AR5V R TH B,

<mabdiff>i% + 2-DEIZ 0 205 15 DEKE[F. MABBEE2TOLTEBEEET 3, EOBAETHNNE
BHETH S, <mabdiff>FD TN KL AL, <nabdiff>FKIEETHIUIEEEINBIETE o727 —&»
EHND L WD MIGEERICR %,

1 D3R LIk OB oI DB S OIEE (35[3.6.8.20/ 1) 28oZ v,

L1BM 7 FL Z<addr_b>3 64 RFET 74 Y THHMEDND 5,

7

R

for cycle = 0:4
forall group,12b,11b
LongWord data[64]
LongWord data_turnaround[64]
forall mab,pe
uint_t dst_mab = (mab + mabdiff) % 16
datal[dst_mab * 4 + pe] = MEM[group] [12b] [11b] [mab] [pe] .refer_pemem(src, cycle)
data_turnaround[mab *x 4 + pe] = MEM[group][lQb][llb][mab][pe].refer_pemem(src,
cycle)
uint_t dst_addr = addr_b + cycle * 64
MEM [group] [12b] [11b] .11bm[dst_addr:dst_addr+64] = data[0:64]
MEM [group] [12b] [11b] .11bm_turnaround[cycle] [0:64] = data_turnaround[0:64]

11bm_turnaroundiITDIRL L VAKX EZRLTWVWS, DR LL I RXADEXIAANEX 2 DIXfhd PE
— L1BM #5345 b A0S, AT DA MAB HS%23 5 THEEICHE L TRHRREIEL T 5725, £l
WZELEL L 72

il

libmd+1 $1rOv $1b0
1ibmd $1rOv $1b256
nop/2

1ibmd $1b0 $1sOv
1ibmd+1 $1b256 $1s8v
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Z ORI TIE$Ls0H S 4 RFBOHFAICEZIATNLMEYL, $1s8H 5 4 BIEOHFICEZ AT A HEIZHFL L
3, DF D, HD<mabdiff>DEZFESRICIEE T 2D L DERICIEE T2 D3 EMIC 3 X5 RERI
o TWb,
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3.6.9 MAU @SR

3.6.9.1 EAXREIZOVT

MAU O#HEE — RIIfTHIRT PAFENEEE— F e X7 PUVENEEE— 235D, HEE— NIIGE
B, BARGEE. REQURKSEE. PREXDH 5,

FHET-FTREBE7 X232 —Yardfibhid, kbbb, BEAEEOMDG O AT Hindn
THHHEEEICTE %,

TR FVERITEBREE— FOARa— FIZDIRTH 5,

e mfma - 3 ANIT, 1 ANOFHNLE 2 ATTORY FADITHIRT FAEZITV. B3 AHTDORZ b
NEDBERI L OMERS
e mmul - 2 AJIT. mfma®FE 3 ANZ 0L LIZDD

N7 PABEAEEE— FOARa—-FEUTOEDTH 5,

o vima -3 ANT, HBLIANLE 2 ANNOERZ L OFEZWD ., B3I AN LERI L OMZIW 2
e vmul - 2 AJIT, vima®H 3 ANZ 0 LizdD

e vadd - 2 AJIT. vima®FE 2 ANZ 12 L7zdD

o vpassa- 1 AJJT, vima®®HE 3 AN Z 0. 2 A2 1 LD

9 AN L - FEEIGR - WOEZ 2 WEE D nfnas L& vina 2 BABEL LT, SHEE—
F - fEE— FTOREAFEZHAT 2,
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3.6.9.2 dmfma - EBETFINY N LEREEOEABE

B 5h UDITHIL ¥ R KICEHNIATHI T — & % A LT 4 RFTEDFRFETAINZ F B FMA (Axty) %
135, fIHIL YR ZDBHAM LI AT 45O TH v 7 78— MEREFHIF— 2D 55, %R 2I8E 5
LT 0,1 4FH 5 2% 2,3 (FH 23 L7 217 4 SI0T5IAER S h 5.,

SGE

dmfma(uld) $1(xly) <src_x> <src_y> <dst_0> [<dst_1>..]

(uld) X 41745055 L7 - FERZEB LD 21T 4R HEEIHH T 20 2EET 2 DICHWLR
3, WEIEELZGEIZAD 0,1 fTHZ xt I ADLEL D% AxD 0,1 EREHE L, AxD 23 EHEHEZ O &
LCyeDEZITS (AFMRICE VT offset=0), dEIEELHBIFXAD 231THZ xtBHIFEDLERLD
D% AxD 23 BFEHE L, AxD 0,1 BEHZ 02 LTy DIMERITS (ATHMRICEWVT offset=2),

F1ANO$L(x|y) EFAH LITDITAIL I A X TH D, DIFHRIZBNVT sidek L THIRT 3,

52 A1 D<sre_x>B X UH 3 A1 D<sre_y>d#iAH LIL PE AR5 Y R TH B, <src_x>ld 7wy 77
0— MEIEEDOMETY 7t AFBRIEBRETH 5, EAMFIZE O T<sre_y>3BEOEHEDHET, 72712R
BRIERETH S,

<dst_0> [<dst_1>..]13FEZIABINL PE ART Y FTH 2, HEEHERIIERD PE XV ZARICEZA
LN TEZD, UTHRTEEHROLDH—DEZIALK L LTdst2EE L B2 R LTV, EAH)
FEICBWTHEMRIGAEOBHEETH D, FZAADT 7L RAERIIKEETH 5,

RIES

for cycle = 0:4
forall chip,12b,11b,mab
LongWord src_data_A [4] [4] = MEM [chip] [12b] [11b] [mab] .refer_matreg(side, LongWord)
LongWord src_data_x[4] = MEM[chip] [12b] [11b] [mab] [0:4] .refer_pemem(src_x, cycle)
LongWord src_data_y[4] = MEM[chip] [12b] [11b] [mab] [0:4] .refer_pemem(src_y, cycle)
LongWord dst_data[4] = {0, 0, 0, O}
for i = 0:2
for j = 0:4
dst_data[i + offset] += src_data_A[i + offset] [J] * src_data_x[j]
for i = 0:4
dst_datal[i] += src_data_y[il
MEM [chip] [12b] [11b] [mab] [0:4] .refer_pemem(dst, cycle) = dst_data[0:4]
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3.6.9.3 fmfma - BHEETIINS MLRNREOEXENE

HoDPUDITHIL I ZARITEINTATH T — &% AL LT 4 RITOHEKFETHIRZ A FMA (Ax+y) %
179 AL AR HRiAN LT 81T 8507 my 7 7u— FHKEETH T —2 D55, 0,2,4,6 5IHZH
Hi L7 84T 4 FIDATAIMER S M %,

SGE

fmfma $1(x|y) <src_x> <src_y> <dst_0> [<dst_1>..]

B1ANO$ (x|y) FFAHLITOITHIL A ZTH D, DIFRICEWT side LTSIRT 5,

H2 AS1D<sre_x>B X UH 3 A1 D<sre_y>i3FHAH LILPE AR5V RTH B, <src_x>ld7mv o7
0— FMEEOMHETY 7 REBERIZHETDH 5, BEAEICB W T<sre_y> 3@ OHREEOMHET, 771X
BRIERETDH 5,

<dst_0> [<dst_1>..]JIdFZAALPE ARTF YV FTH S, HEMBIIEND PE X €V ICFRICE XA
DZENTELD, UTHIRTEEHEOLDHE—DEZIALKE LTdst2BE LLHIZR LTV, EAH)
R BVWTHEMRIGEEDBEMETH D, FEXIAALDOT 7 RBRIIRETD 5,

PUES

for cycle = 0:4
forall chip,12b,11b,mab
ShortWord src_data_A[8] [8] = MEM[chip] [12b] [11b] [mab] .refer_matreg(side, ShortWord)
ShortWord src_data_x[4] = MEM[chip] [12b] [11b] [mab] [0:4] .refer_pemem(src_x, cycle)
ShortWord src_data_y[4][2] = MEM[Chip][lQb][llb][mab][O:4].refer_pemem(src_y, cycle
)
ShortWord dst_data[8] = {0, 0, O, O, 0, O, O, O}
for i = 0:8
for j = 0:4
dst_data[i] += src_data_A[i] [j*2] * src_data_x[j]
dst_datali] += src_data_y[i/2] [i%2]
forall pe
MEM [chip] [12b] [11b] [mab] [pe] .refer_pemem(dst, cycle) = dst_data[pe*2: (pe+1)*2]
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3.6.9.4 gmfma - BUEBETIINY MILBEMNEREOEXRE(E
HHPUDITINN I RARIZEFEDPNATINT — 2% AL LT 8 XD R HEFEEITIINR S FLEE FMA (Ax+y

4= =

) 2179,
XoE

gnfma $1(x|y) <src_x> <src_y> <dst_0> [<dst_1>..]

FH1ATDO$L(xIy) EFFHAR LITDITHNIL A X THH, LLTFMRICBWT sidek LTSI 5,

52 A1 D<sre_x>B X UHE 3 A1 D<src_y>3@iAH LIT PE AR5 Y R TH B, <src_x>ld7my 77
0 — FELEEEOMHETY 7t AFERIERETH 5, BEARIEIZB W T<sre_y>13@E OHREEOMHET, 72
L RFERIIRFETDH 3,

<dst_0> [<dst_1>..]I3EXAANLPE A RF Y FTH 3, HEMBIIERD PE X £V ICFARKFICEZIA
LZeMNTEZD, UTHRTREEROLDE—DFZALK L LT dstZBELFIZRL T\, HEAF
FFCBVWTHERKRIZEEOBRBETH D, FEXIAALDT7 7L AGERERETDH 5,

R

for cycle = 0:4
forall chip,12b,1l1b,mab
ShortWord src_data_A[8] [8]
ShortWord src_data_x[4] [2]
)
ShortWord src_data_y [4] [2]
)
ShortWord dst_data[8] = {0, 0, O, O, 0, O, O, O}
for i = 0:8
for j = 0:8
dst_datal[i] += src_data_A[i] [j] * src_data_x[j/2] [j%2]
dst_datal[i] += src_data_y [i/2] [i%2]

MEM [chip] [12b] [11b] [mabl .refer_ma‘treg(side, ShortWord)
MEM [chip] [12b] [11b] [mab] [0:4] .refer_pemem(src_x, cycle

MEM [chip] [12b] [11b] [mab] [0:4] .refer_pemem(src_y, cycle

forall pe
MEM [chip] [12b] [11b] [mab] [pe] .refer_pemem(dst, cycle) = dst_data[pe*2: (pe+1)*2]
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3.6.95 hmfma - 4BEITFING kILVERIEEOBEA
B 5 UBHITHIL R X EPNFATIIF — 2% Ak LT 16 KIEOLHEEEFTHIN S F A FMA (Ax+y) %
73,

hmfma $1(x|y) <src_x> <src_y> <dst_0> [<dst_1>..]

B 1ANTD$L(xly) FFAELITOITHIL O ZRZTHD, LUIFHIRICBWT sidek LTSIRT 5,

52 A1 D<sre_x>B X UHE 3 A1 D<src_y>3@iAH LIT PE AR5 Y R TH B, <src_x>ld7my 77
00— FMEEEOETY 7t AFBRIEBRETH 5, EAMFIZE O T<sre_y> 3 BEOBEMEDHET, 7271 2R
ERIZ2RETH S,

<dst_0> [<dst_1>..]1IFFZAARLPE ARF ¥ FTH 5, HAERMPIIERD PE X £V ICFIKICE XA
DN TEZD, UTHRTEHRDOLDHE—DEZIALK L LT dstBE L B2 R LTV, EAH)
FEICBWTHEMRIGAE OEETH D, HZALDT 7L AFERII 2 KiETH %,

R

for cycle = 0:4
forall chip,12b,1l1b,mab
HalfWord src_data_A[16] [16] = MEM[chip] [12b] [11b] [mab] .refer_matreg(side, HalfWord)
HalfWord src_data_x[4] [4] = MEM[chip] [12b] [11b] [mab] [0:4] .refer_pemem(src_x, cycle)
ShortWord src_data_y[4] [4] = MEM[chip] [12b] [11b] [mab] [0:4] .refer_pemem(src_y, cycle
)
ShortWord dst_datal[16] = {0, 0, O, O, O, O, O, O, O, O, O, O, O, O, O, O}
for i = 0:16
for j = 0:16
dst_datal[i] += src_data_A[i] [j] * src_data_x[j/4] [j%4]
dst_datali] += src_data_y[i/4] [i%4]
forall pe
MEM [chip] [12b] [11b] [mab] [pe] .refer_pemem(dst, cycle) = dst_datal[pe*4: (pe+l)*4]
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3.69.6 dvfma - fEHEEAY MLERIEHORABE
MAB NTHHAEERZ L FMA (x*xy+z) 2175,

Sk

dvfma(uld) <src_x> <src_y> <src_z> <dst_0> [<dst_1>..]

(uld) 1Z 4@ PE ® 5 % PEO,PE1 %713 PE2,PE3 ¥'5 5® 2PE OEEICOWTRER1TS » %5
ET %, wktEELHEIE PEOPEL T x ye BT ELELD D% xxyOHFER L L. PE2,PE3 Tl
xxyOHFEAERZEEANC 0 2 LT, z8 DMMBEZITS (ULTFRRITB VT offset=0), dZHEELHEE
PE2,PE3 Txt ye#I&bELH D% xxyDHHAERE L. PEO,PE]L TIX x+yDHRERIRZEEHANC 0 &
LT, zDMEZITS (UAPFIRICBNT offset=2),

%1 ANdD<sre_x>, 82 ASjD<sre_y>. BLUE 3 AN1D<sre_z>33iAH LIL PEAXRI Y FTH
%, BAFEICEVWTOWINHBEEDOEREDMHET, 77t AFERERETDH 5,

<dst_0> [<dst_1>..113FXAALPE AT Y FTH 23, HEMEIIERD PE X €V ICFAFFICE XA
DM TEZD, UTHRTEBEHEDOLDHE—DEZIALK L LTdst2EE L2 R LTV, EAH)
R BWTHERRIZBEE OEKETH D, FEXAEDT7 7 AGEREBRETDH 5,

R

for cycle = 0:4
forall chip,12b,11b,mab
LongWord dst_data[4] = {0, 0, 0, 0}
for i = 0:2

LongWord src_data_x

MEM [chip] [12b] [11b] [mab] [i + offset] .refer_pemem(src_x,
cycle)

LongWord src_data_y = MEM[chip] [12b] [11b] [mab] [i + offset].refer_pemem(src_y,
cycle)
dst_datal[i + offset] = src_data_x * src_data_y
forall pe
LongWord src_data_z = MEM[chip] [12b] [11b] [mab] [pe] .refer_pemem(src_z, cycle)
dst_data[pe] += src_data_z

MEM [chip] [12b] [11b] [mab] [pe] .refer_pemem(dst, cycle) = dst_data[pe]
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3.6.9.7 dvadd - BFEEANY MLHIOEARSE
MAB NTEREXRZ P (x+y) 2179,

Sk

dvadd <src_x> <src_y> <dst_0> [<dst_1>..]

%1 AT D<sre_x>B X UH 2 A1 D<src_y>d#iAH LIL PE AR5 ¥ R TH %, HABEICBVWTWS
NHBEHOEHEEDMET, 77 L ABERIIRETH 5,

<dst_0> [<dst_1>..]JW3EEAANLPE ARF Y R TH 3, HEMRIIERD PE XV ICFARICE XA
DM TEZD, UTHRTEEEOLDHE—DEZIALK L LTdst2BE LHIZ R LTV, EAH)
FECBWTHERRIZBEEOERETH D, EXRAAEDT 7 RAGERERETDH 5,

R

for cycle = 0:4

forall chip,12b,11b,mab,pe
MEM [chip] [12b] [11b] [mab] [pe] .refer_pemem(src_x, cycle)
MEM[chip][12b][11b][mab][pe].refer_pemem(src_y, cycle)
LongWord dst_data = src_data_x + src_data_y
MEM [chip] [12b] [11b] [mab] [pe] .refer_pemem(dst, cycle) = dst_data

LongWord src_data_x

LongWord src_data_y
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3.6.9.8 fvfma - BFERY MILBEFIEEOEARBIE
MAB NTHREANRZ bV FMA (x*y+z) 2175,

Sk

fvfma <src_x>

<src_y> <src_z> <dst_0> [<dst_1>..]

%1 A1 D<src_x>, 5 2 AJiD<src_y>, BIXUH 3 AJiD<src_z>dGiAHLILPE A X5 Y R TH
%, BAFECEVWTVWINHBEEOHRBEDMHET, 77t AFERERETDH 5,

<dst_0> [<dst_1>..]JW3EEAANLPE ARF Y R TH 3, HEMRIIERD PE XV ICFARICE XA
DM TEZD, UTHRTEEEOLDHE—DEZIALK L LTdst2BE LHIZ R LTV, EAH)
FRCBWTHERRIZEE OHBETH D, EXAAEDT 7 RAGEREBRETDH 5,

R

for cycle = 0:4

forall chip,

ShortWord
ShortWord
ShortWord
ShortWord

12b,11b,mab,pe

src_data_x[2] = MEM[chip] [12b] [11b] [mab] [pe] .refer_pemem(src_x, cycle)
src_data_y [2] = MEM [chip] [12b] [11b] [mab] [pe] .refer_pemem (src_y, cycle)
src_data_z[2] MEM [chip] [12b] [11b] [mab] [pe] .refer_pemem (src_z, cycle)
dst_datal[2] = src_data_x[:] * src_data_y[:] + src_data_z[:]

MEM [chip] [12b] [11b] [mab] [pe] .refer_pemem (dst, cycle) = dst_data[:]
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3.6.9.9 hvfma - FHEENRY MLEBFREOEARENE
MAB NTHRENRZ bV FMA (x*y+z) 2175,

Sk

hvfma <src_x> <src_y> <src_z> <dst_0> [<dst_1>..]

%1 A1 D<src_x>, 5 2 AJiD<src_y>, BIXUH 3 AJiD<src_z>dGiAHLILPE A X5 Y R TH
%, BEATFICB OV T<sre_x>B X U<sre_y> 3@ HEOFBEEDMET, 727t RFBRIIEETH 5, HARHIME
WBWT<sre_z>l3BH OHMBEDET, 77 AFERII2 RETH %,

<dst_0> [<dst_1>..]13EEAANLPE ARF Y FTH 3, HEMRIIERD PE XV ICHARICE XA
LZeNTEZD, UTHRTREEROLDE—DFZALK L LT dstZHELFIZRL TV, HEAF)
ECBVTHERMRILEEORBETH D, HFZRALDT 7L AFERIZ2RATH %,

7,

RIES

for cycle = 0:4
forall chip,12b,11b,mab,pe
HalfWord src_data_x[4] MEM[chip] [12b] [11b] [mab] [pe] .refer_pemem(src_x, cycle)
HalfWord src_data_y[4] MEM [chip] [12b] [11b] [mab] [pe] .refer_pemem(src_y, cycle)
ShortWord src_data_z[4] = MEM [chip] [12b] [11b] [mab] [pe] .refer_pemem(src_z, cycle)
ShortWord dst_data[4] = src_data_x[:] * src_data_y[:] + src_data_z[:]
MEM [chip] [12b] [11b] [mab] [pe] .refer_pemem(dst, cycle) = dst_datal:]

111



3.6.9.10 ANFFSKE

mfma,vfma,muriteD AJITART Y FD S5, [THILHD D DIZONWT, ZDANEDZEZDORE % Kis
THDZIENTES, HERETIEEZDART Y FOEHEI-2MINT %, nfmadH 1 ASITH 21750
FE 2 KIEL 72055 miriteDFRICAES Z KL THEZIAATBHIE LW,

1

dmfmau $1x $1rOv —$1mOv $1nOv

IV AZDF—&% A, GRFODF—X% x, LM0 D7 —X% yb LT, yOIF5% KL L -5 ENT
HIXZ bUEE FMA (Ax-y) 2170, LM1I2#H ZiA T,

%l 2

dvadd -$1rOv -$1mOv $1nOv

GRFO D7 —%% x, LMO0 D7 —&% y& LT, x,yDfF5% KL L 7ERERS L FMA (-x-y) 217
W, LM1 i2# AT,

3.6.9.11 AHNDKEENLK

mfma,vima,muriteD ANIART Y FD 55, HAEICBWGAKOBEBEB K UBBEOEEZEKRT S
HDIZDONT, —DERVKEEDED HDZEH, Thbb. FREILHEKEE, » 25 WIEHEBED SEBEAD
ZHZIRT 2 e TE S, HEIRTABREZDART Y FORREIZ e2TINT 5,

7uyr7u— MEEERLE Ty 7 70— MEBEZERT 54 R7 ¥ FIZOWTIIEERZ R T
ERWIERHEET %, 7uy 7 7n— MU SHNCHEINR L TBBEDND 2,

BEREFED oMb 2FBRILE DS T, —fEDH72 D DFEBEIFITTIRE, Ko T, EREICET 5 ATIEE
EN 2 RiEROEFET, EFEROEETPE XY 2 HHANT Z TR S,

1

gnfma $ly $I1mOv $rOve $1nOv

ALy 2&D 7y 7 70— FRUBEEE T — &% A, LMOO 70y 7 70— FEEREEF — X % x.
GRFO Ol D PFEE T — &% ye LT, yEHIEEICINR L2 LT, BELUERSEITHIN S FLEE FMA (Ax+
y) TV, LML IcE &AL,

1 2

hmfma $1x $1mOv $1rOve $11r8v

fIAlLoxzoray 77a— bERBEF—&Z2% A, LMOD 7y 77— pERBEF— &% x. GRF0
DEHDPRET — &% ye LT, y2HEBEICHINREL BT, PEETHINRZ PVl FMA (Ax+y) 2170,
GRFO ic&E %A e,

#l3

dvfmau $mOve $rOve $nOve $lrdv
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LMO O HFEEF— X% x. GRF0 OFNEE T — &% y, LM1 OHEF — &% z2 LT, x,y,z%2{5HE
WKHER U7z BT, fEHEARZ ML FMA (xxy+z) 2170, GRF0 I2E XA,

Bl 4

hvfma $1mOv $1rOv $1nOve $11r8v

LMO Oi@H OFRE T — X% x. GRF0 O@EDOFHET — &% y. LM1 O@HEOPREET— X%zt L
T, zZ HEEICHR L7z BT, BREENRY ML FMA (xxy+z) 2170, GRFO0 1Ic3#F XAy,

3.6.9.12 AZIDAED

vima,mwriteD ANART Y FD S5, EEREEICBVWTEEOFBEDEEZER T2 HDIZTOWT, B
JEDED & DEMZAETR T 2 Z e N TE 2, BHOFHBEDELZERT 2 DIF, FRERY MAREMEES X
O (THlEREZ B Liz) FREETIEZAALATH S, TALIEREDFBEDELZERT 2D T, 2 Kib
DHAEEDHEEAD TANTZ 222k b, 2 RKEANIRT VY FORRBIC D% Z e TADEIERT %,
TayZrzza—MEEEERE (Tuy 27— MIUNCEDST) BREEZERT 24T ¥ FIZoWT
B oBEWEEP SO TDOANEIRTERVWI LICEERT 2, HEEOE»S 7y 7 70— FEREED
%1551, BB % ALU fHRD bfD AN ART ¥ FTHAD ZHIRTIUT XV, EKEE DED & BNEE
DIE%1E 5121, vpassalltkild 2 MAU RO OMNDZMIMU THEZEHL 05, BEIZST
T7nvyr7u—MLTdZilhb,

b7l ke I

hvmul $11rOvr $1mOv $11t

GRFO Ol OHFEE 7 — & % x. LM0O OMEDOFFEE T — &% ye LT, xZ2PREEICAD - BT FH
ERZ FVEE (xxy) 21TV, T LY R RXICEZIAD,

3.6.9.13 WHHDASD

MAU AR AR = FORRBIZ c2MNF 2 22T, HHEZAD S e HNTE S,

AL DR, (SRR S MRG0 & BORS R, “PREEEE R & RS0 & R EAN D Z A Th i 5, B
BED SHEONZEBBIIED ST, —iEBH 7 DEREIEDICHR D, Ko T, HIEERIIMGHEEHE L & W8
W2, CEREEE R S KRBT 5,

RSERE A O W) 2 BEEICALD 26T H 5,

dmfmaur $1x $1rOv $1nOv $mOv

TP REFEE DO N 2 PREEICAD 20 TH 2, CHR— T+ ANOREINRSHFHL TV 5,

hvfmar $1mOv $1nOv $1rOve $1r8v

3.6.9.14 MAU GSOMBRDERTEIVRITSY

MAU fiBRDERT 2R 7 7 ZI3HEEBROFBEL Yy VERELZZ D TH S, Lo T, vRIi#EH
RHCIIHBRERDIEA S o728 ZATREZAARITI., Ao/ ZATREZIAAEITbRVE WS EfE
12725,
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36.10 1TAILYXAEEAHGBTI

3.6.10.1 dmwrite - fEFEETTIIL PR 2ETAH
EREE T — R DITHIL VA RANDEZAALEITD,

SGE

dmwrite <src> $1(xl|y)<addr>

<sre>lF@ A LIE PE ART Y FTH D, 77 AFBRIIKRIETH 5, 175X 7 MAENEEZH E L
TEZAOHER 7y 7 70— MEBEOETH D, THREHAH LZHNE LTEZADHAITETED
EREEDMETH %,

$1(x|y)<addr>idFB EAALDITIIL DA R FRT Y RTH B, (xly) @FEBELDITHIL I RRXITEZA
LHLDIFETHD ., UFHRICEVWT sidel LTEHT %, <addr>i3HEZAAZHBT 21THSTH 5, H
AN CIWCHETAIT2ERRLS 778 ATEESA Y7V R FEND, SEEITHIT —RIE 41T 4 %
THZDT, 1 W HTITNT =2 2EETHIL IR RICEZADL I EHNTE S,

R

for cycle = 0:4
forall chip,12b,11b,mab
LongWord src_data[4] = MEM[chip] [12b] [11b] [mab] [0:4] .refer_pemem(src, cycle)
for j = 0:4
MEM[Chip][lQb][llb][mab].refer_matreg(side, LongWord)[(addr+cycle)%4][j] =
src_datal[j]
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3.6.10.2 fmwrite/gmwrite - B¥5E « RUBRETIIL O X2ETAH
HREE T — X 3R E 7 — 2 DI7H|L YR ZANOEZALZITS . THHETHINRY P AFEMEE
DEERFIE 25, 1TV O RAEZANDFHAEF ZTIERAIE R0,

&

(flg)mwrite <src> $1(x|y)<addr>

fmwrite & gmwritelIHEREAIZZEWIR, B EITHIREM M TG E RS M ARG & L FIRHCIETS
25803 fowrite . BEUHAEEITIINR S MAEMG R L FRHICRITS 25813 gnwrite 25,

<ste>E AN LI PE ARSI Y RTHD, 727 RBERIEEELEIEETH 2, HiET 7 RDHA,
DURZHIRT src_datad 2 HEHIZ 0 DI 3, 175X MABMEEZ BN L THEZALESIE 70y
ry7u— MKEZZE Ty 7 70— FRUEEEOETH D, 1THliEEGAH L EZHNE LTEEADLYE
BIEEOHRBEOHETH %,

$1(x|y)<addr>idFEEAALDITIIL DA R ART Y RTH B, (xly) FEBELDITHIL I RRXITEZA
OHOEETH D, UTHMRIIBOVT side LTEBRT %, <addr>3EFEZAARHRT 21THEETH 5, ¥
AN WHET TR EERL 772 RATE LAY 7YX bENE, BRE - BLEEET 7 —
R 81T 8HITH 2 DT., 2 @D TITHNT —XR2MEEITHIL I RARXICEZADL I LN TE S,

R

for cycle = 0:4
forall chip,12b,1l1b,mab
ShortWord src_data[4] [2] = MEM[chip] [12b] [11b] [mab] [0:4] .refer_pemem(src, cycle)
for j = 0:8
MEM [chip] [12v] [11b] [mab] .refer_matreg(side, ShortWord) [(addr+cycle)%8] [J] =
src_datalj/2] [j%42]
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3.6.10.3 hmwrite - ¥fBETIIL S AXEZIAH
MR F — RDITHIL O RAXANDEXIAARITS,

Sk

hmwrite <src> $(1111) (x|y)<addr>

<src>EFHAH LIEPE ART Y RTHD, 77 ABRIEEEZZE2EETH S, 727 ABRE®BRAR
DITHIV I ARDT 72 AFBERE —H L TWAREND 5, {THIRZ MAFEMEEZ BN L TESATSS
Bray s ru— 1 ERBEOHETH D, 1THliIRETAL L2 HRE L TE AL SEEOKEEDET
D5,

$(1111) (x|y) <addr>lFE ZIABLLEDITHIL VAR ART Y R TH S, (1111) IFTHIL I READT 7+
AFEEERT, 1TEIAZAH7=D 117, 11TE I A 7 1Hzh 2 T7CEEZRAL, IR TwvI LTS
32, xly) BEBELDIHL Y ARICEZALIDIFETH D, LIFHRICBWVT sidek LTEBET 5,
<addr> 3R XAARBBT 21TBETDH 2, VA VAT L IWHERTAIT2EERLS T 7R TEX5124 ¥
ZVXYFEND, wlp 11DHEIF<addr>3 2 DT DH 20 ED D %, FHRETHIT— X213 16 17 16 5
THE2DT, YA NI 2ITTOFZADIE 2 MR TIIIT —XEBRZITHIL PR RICEZRAL I AT
x5,

R

for cycle = 0:4
forall chip,12b,1l1b,mab

if wl == 1
HalfWord src_data[4][4] = MEM[chip] [12b] [11b] [mab] [0:4] .refer_pemem(src, cycle)
for j = 0:16

MEM[chip] [12b] [11b] [mab] . refer_matreg(side, HalfWord) [(addr+cycle)’16] [j]1 =
src_datal[j/4] [j%4]
elif wl == 11
HalfWord src_data[4][8] = MEM[chip] [12b] [11b] [mab] [0:4] .refer_pemem(src, cycle)
for j = 0:16
MEM[chip] [12b] [11b] [mab] .refer_matreg(side, HalfWord) [(addr+cycle*2)%16][j] =
src_datalj/4] [j%4]
MEM [chip] [12b] [11b] [mab] .refer_matreg(side, HalfWord) [(addr+cycle*2)%16+1][j] =
src_datal[j/4] [j%4+4]
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3.6.11 1THIL PR AFZAH LBST

3.6.11.1 dmread - fEEEITIIL O X &ZEdHH L
ERET — X DITHIL A XD 5 DFHAH L E2IT,

SGE

dmread $1(x|y)<addr> <dst_0> [<dst_1>..]

$1(x|y)<addr>iFFmAML LITDITIL VR X ARG Y RTH B, (xly) 1FEBELDITHNIL IR X9 HHiA

HEDDIEETH D, LTFHRIZBNWT sidet LTERT %, <addr>3@iA it LZFIET 25&ESTH 5,
AN EET 2B RZL 7 7R TEEICA VI VRV P EIND, EHEETHIT—21F 417 4
HITHBDT, 1@ BTITHNT =X R2MEETHI SR X hHaHAHNT e TE S,

<dst_0> [<dst_1>..]1I3EEAANLPE ARS VK TH 3, HHD PE XV CHEBHCEZADZ M T
250, YRR TEBHEOLDHE—DEEIALS Y LT dstBHBELLHIEZRL TV, Al LA

WEOERETHD, HEXAADT 7L AFERBIRETDH 5,

R

for cycle = 0:4
forall chip,12b,11b,mab
LongWord src_datal4]
for i = 0:4
src_data[i] = MEM[chip][12b][llb][mab].refer_matreg(side, LongWord)[i][(addr+
cycle) %4]

forall pe
MEM[Chip][lQb][llb][mab][pe].refer_pemem(dst, cycle) = src_data[pe]
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3.6.11.2 fmread/gmread - B{EEITIL O X 2FAHEH L
HFSE T — ZDITHIL O A XD 6DFAH LETT S,

Sk

(flg)mread $1(x|y)<addr> <dst_0> [<dst_1>..]

fmread & gmread ! ZHERERTZGEWI RV, BREETHIEM G DLHMEE RS MVENG S L FARICHEITT %
BE1F fmread %, REMHAEEITYIAN S PLEENIG S L RIRICHEITS 25513 gnread 2 5,

$1(x|y)<addr>EZHAH LITTDITHIL PARXART Y FTH B, (xly) 1FEHBLDITHIL I AR 5EHA
HE2DIEETH D, LTFHRITBNWT sidet L TR T %, <addr>3 @At L 2GS 25%ESTH %,
PA TN T B EERS T 7R T LA Y7 YA FEIND, HIEEITHIT — 2138178
HITH5DT, 2 @D TITHNT =X R2EETHIL IR hHHANT e TE S,

<dst_0> [<dst_1>.. 13 EEAANLPE ARF VK TH 3, HHD PE XV CHEBHCEZADZ AT
50, UTFMRCIEIHEO-DHE—DHEXAANK L L TAdstBIBELLAIZRL TV, HiAathLENAE
WEOHEETHD, BXAALDT7 7 XGERIIEETH 5,

PUES

for cycle = 0:4
forall chip,12b,11b,mab

ShortWord src_data[4] [2]

for i = 0:8
src_datal[i/2] [i%2] = MEM[chip][12b][11b][mab].refer_matreg(side, ShortWord) [i] [(

addr+cycle) %8]

forall pe

MEM[Chip][lQb][llb][mab][pe].refer_pemem(dst, cycle) = src_data[pe][:]
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3.6.11.3 hmread - #¥EETIIL O X Z5HAE L
MREEF —RDITHIL PR X5 DHAN LEZITS,
Gk

hmread $11(x|y)<addr> <dst_0> [<dst_1>..]

$11 (x| y) <addr>ian A LITOITHIL P ZA XA RF Y R TH %, hmwrite LBVWHICH A ZuHizh 217
BitAHEhs, xly) ZEBELDTHL I XX HHEAMTLOIRETH D, DIFRIZB VT sidek L
T2 T %, <addr>lE@iAaM L 2GS 25EETH S, ¥4 7V T CHlis 252 EERL 7 78R T
X247V AV MENB, <addr>id 2 DfFETHRINIR SRV, PREETHT —X1E 16 1T 16 5T
HBDT, 2D TIHNT =R BEETHN O RZDOFHALT I ENTE 5,

<dst_0> [<dst_1>..]13EXAAHLEPE AR5V FTH 3, HEHDO PE X EVICHEIKHCEZAL Z 22T
20, UFMRCIEEHEO-DE—DEZAAN L LT dstBIBELLAIZRL TV, ZiAath LENAR
WEOYHETHD, BXAADT 7L AGERIZ 2 RIETH %,

R

for cycle = 0:4
forall chip,12b,1l1b,mab
HalfWord src_datal[4] [8]
for i = 0:16
src_datal[i/4] [i%4] = MEM[chip] [12b] [11b] [mab] .refer_matreg(side, HalfWord) [i] [(
addr+cyclex2)%16]
src_datal[i/4] [i%4+4] = MEM[chip] [12b] [11b] [mab] .refer_matreg(side, HalfWord) [i
1 [(addr+cycle*x2)%16+1]
forall pe
MEM [chip] [12b] [11b] [mab] [pe] .refer_pemem(dst, cycle) = src_datal[pe][:]
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3.6.12 ALU &5

ALUIZPE XD E VL DEHEL, IFLALYDARI—RTHA 7DD 1 RiERWHT 3,

DL E, FHERESFEETHIIREND 2 BHE, FHETHIUIREND 4 B0 L CHiFhcEE
PiTbihd, Ko T, MAB »7: 0 Tld, FBETHIUIY A 7 1H7=h 16 BRICHINTHEI THIh 5 Z
LIk D,

FRCAL—Ty s R Y 3 —EDFRa— R TREIA 7 1Hizh 2 BEEZUBTE 3,

ALU @5 RO — L L72SUEIZRDED TH %,

[ul [(dlflglnl1lils)]<opcode> <src_x> [<src_y>] <dst_0> [<dst_1>..]
| zero <dst_0> [<dst_1>..]
| imm[u] <payload> <dst_0> [<dst_1>..]

<opcode>ld¥ u 14y zerod X CEMEM D immZ R A Ra— K TH 3,

<dst_0> [<dst_1>. . JEHFZAARLPEART VY R TH B, THIIWETRI LI R XEEAA (53.6.1.13
#i) 2BDBLHTE B,

Yuhiaa e BMEmSIEZAL LT PE ARZ ¥ FEI SRV, BEGSIZRD D ICHERA v —F (3
3.2.2f1) ZATART Y FeF 5, AMEGTD [ul4 7> a 2oV TN 3.6.12.2/ i CidR 5,

Yol hmaPAMEG S UM OWTHERNS, ZASE 1 ANEREF2 ANTH S, <src_x>d5 1 AN,
<src_y 3 2 ANTDHAM LT PE AR5 Y RTH %, <src_x>&<src_y>EFA—TdMHRV, <src_x>
KR D, BRI 20HI THRREEEMAN A RT » FAEEARETH 2. KO ]IZFEHRUREL T 3
HEE. [@Iflglhlllils)IIBERETH S, d, £, g, WDFE/INEUSIBO MR - R - BELUERR
B EREE. 1, i, s - B - EHETH %, <opcode>ll Ko THER LEEA 7> a v 22T
ZEID, BEOYOBEIEELZIMNI200BRRE, FERLEEAY T a v 2RI 54 Ra—-F
WCOWT, 72 a v ERETIHEEMEHRLE— P BELRVWGEEREHDE—F LRI LITT 5,

tRa— FO—EE2EBIITRET,

MEEREN ) H 5 MIATHER R E 2R LT\ 5, HEM Z L ICEBICHEE TR 2 R 2 £ B.101105R
T B2 ms 1 OHEREFNZE untyped 2D TREFEEMII SN T, incDEHEMHIL int ZDT1, i, s
WINDPDAZMFTONDEE NI Z e BT h b, ANIDI¥—%21TS passak ¥ OHNIIRBERREICHEI N
VD, BIRDEREINE Y RY 77 I EINDS Z L ITHEET 5,

M2 REEEIE) 7 2132 REBETOEERL T2 580D 5 2R L TWS, ZAdino THIUR, ALU 2 HY
713 % 2 KiEDO LSB Il 1 KiBld. 861 A0 LSB il 1 REENZDEFEAS, 1 ATTOAD (53.6.12.18
i) A THIUL., 2D LSBMI 1 KiElZ 012745, yes DHEOEEEZZh 2O BOHEE THNT %,

PSR LAT>ay] ot 7Y are223 202 RLT05, imMHicoOVWTiEut 7> a vy ORE
RIZFSR L EIZRREZDTno 2 LTH S, yes DEAEOFEDH D R LTOIEDEWITZENEZNDWRAD
HE TS %,
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#£39 ALU@dARa—FO—E, HADTNCBNTE 1 ANART Y FOfEE o, 52 ANART >V

FOfEZ y L RFLT 5.

oo | SR | AN | 2 B FERL
F 7 arv
Zero untyped | 0 yes no all 0
imm untyped 1 yes no immediate value (Sec.
msl untyped 1 no no z of previous PE
msr untyped | 1 no no x of next PE
passa both 1 yes no x
inc int 1 no yes rz+1
dec int 1 no yes z—1
not int 1 no no bitwise not x
1lnot int 1 no no 1 if x == 0, 0 otherwise
rsqrt float 1 no no approx. of x—1/2
floor float 1 no no floor(z)
ftoi float 1 no yes cast x to integer
bfe bfe 1 yes no extended half block float of z
bfn bin 1 yes (half only) | no block float of x
max both 2 no yes (int only) | max(x,y)
min both 2 no yes (int only) | min(x,y)
packbit both 2 no no (r < 1) | (MSB of y)
and int 2 no no bitwise x & y
or int 2 no no bitwise z | y
xXor int 2 no no bitwise x xor y
add int 2 no yes z+y
sub int 2 no yes T —y
1sl int 2 no no <Ly
lsr int 2 no yes >y
bsl int 2 no no circularly z < y
bsr int 2 no no circularly x >y
relu float 2 no no y if (MSB of ) == 0, —0 otherwise
relu0 float 2 no no same as relu
relul float 2 no no y if (2nd MSB of z) == 0, —0 otherwise
relu2 float 2 no no y if (3rd MSB of ) == 0, —0 otherwise
relu3 float 2 no no y if (4th MSB of z) == 0, —0 otherwise
lrelud float 2 no no y if x >0, y/2 otherwise
lreluo float 2 no no y if >0, y/8 otherwise
ilrelud float 2 no no y if > 0, 2y otherwise

121




#3.10 %BI BN, ALU @S+ Ra— FOMEEINCH L, #EARERMED —E, none DHFE

ERSERE 2 A TR R,

AR | fEE AR

int 1, i, s

float d, f, h

both d, £, h, 1, i, s
bfn d, f, g, h

bfe h

untyped | none

7. ALU @ipRkpVERT 2~ 22 7 52 (5[B3.6.2#) 2&RB IR,

PSR AT L3 ER LA TS a Y iTL3GE7 T E2RT, 7 THITFER LA TS a VHIMETEL
BRNWARA—-FRTHEI%ERT, “false” THIUIHFEDDE—FOHETH S I 2., “true” THIUIFTE
RLE—FRDHAETHS L %ERT, “both” THNUX, HERLA TS a VIFFEET IV, YRIZ 777D

WA RIIIHE LRV ERT,

(75712358 B o6F HAREBFOKEIIOWT, Zabifi-ahdag~2 2752701
WD, ESTRINI0ICKEZZEETRT, SRAZ 75735 THA 2Adlh 4y MM, KEE
EPRERERS 1FBEOEREN 4Ly MT, HiERS 2FBOBERBThAZR 2y P I DIE-INS Z I

J:Elilz\j—%o

passafi i, {FE/NBURECE — F O max/minfi W34 TRAADEM L 72D, 2z hiE 3.6.12.4Hi L 5

3.6.12. 12| Hi TRt 2 bR 2,

# 311 ARa—-FeFSRLIEEARILD, ALUGTANERT2~R 2757

FRa—F e L 777D 1T BN
zero/imm/msl/msr/floor/ftoi/bfe/bfn - never

passa - output is all 0 (ignore LSB long-word)
inc/dec/add/sub false output is non-negative
inc/dec/add/sub true overflow does not occur
not/lnot/and/or/xor - output is all 0
rsqrt/relu/relu0/lrelud/lreluo/ilrelud | - MSB of z is 0

max/min (int) both x is selected or x ==y

max/min (float) - x is selected or z ==y

packbit - MSB of y is 0

1sl/bsl/bsr - output is all 0

lsr both output is all 0
relul/relu2/relu3 - 2nd/3rd/4th MSB of z is 0 resp.

LTI EART v FOFMZERNR S,
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3.6.12.1 zero - YOS
zeroM HIANZMS T, ®WIZ 2 KD 0 2H1T %,

il

zero $11rOv

$roH H$r15F THOE 8 Rt nilldh 3 3,

3.6.122 imm - BMESS

immE. B2 2 Hi THRANLEEONEY 7k, ROFIETIHAN 2 RiEEHNT 5,

wt I a v WEEIE. VT IR 4DHIRNT2RiEL §5, w7 aryhds551% MSB Hllhs
O-origin THMAC1HHYL 3FBHDHEELZRDLDIC0IZT S, WiEV T I L0%E x, HiEOD 0 Z ok EL L, 1
F T a UPRWEGEX xxxx. HELEIE xoxoD X ST B,

uA T a OB LTE, REEHO R 32y 230 THB X5 REEEBLEEERT 2 Z 2%
b,

B4y ¥ FREIC LMO IS 7 272 2§ 2@ 2 5175 5 Z 2 IF TR

il

immu s"1" $11r0

$11roD 7 — ZIF MSB ]2 & Z L 1ITX Y] - TF < ¥ 0x0001__0001_0000_0000_0001_0001__0000_0000
725,

3.6.12.3 msl, msr - PE B> 7 b5
% PE 25O HESD PEIWCY A ZudHi=b 1 KiExREEXET %, msl i PEO DA% PE1 THAL., T
FfIC1l =2, 2 =3, 3 =0 EEIND, msr ZZNDHHEETH S,

il

msl $1rOv $1rOv

PE0,1,2,3 ® GRFO0 iZ® % 4 Kifz. 22N PE1,2,3,0 D GRFOIZav—73 3,

T ZARBHRE Y OS5 LMO D7 FLAZHEEL HH LTV TH 3
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3.6.12.4 passa- AE—@%
passafifild,. AND2RKiEExZDEFar—-LTHNT %,

2 RBEIEIC L D MSB1 K72 T LSB1 RFETH AN A —2Tbh 2, 227 7 7 74

BWTIELSB i3 sh, MSBHloRiEICEEN S 1 Kib, 2 FEaE.

il

T34 FEOANBREINS,

lpassa $11rOv $11sOv

GRFO0 75 GRF1 125t 8 RiEDa ' — 2175

3.6.125 inc,dec- AT UXY K« FOUXY a5

incfif E decBIFBEMEDA > Z VRV « FZYRXY F®ITI,

AT BT, FF5HDE— FTEFSH DEY SR LE— FTRIFSRLEBRE LTS,

EHEHDE—-—RTHIA—N—T0-FIMEEZXZ Y 7579 FT 5,

l

zero $nowrite
sdec $aluf $1rOv

RAFRABAND T v F7 57 RHEE, GRFOICIZ4 EFED all 1 EZATI 3,

3.6.12.6 not- Evw RIS
notmHk Y v MREEELT S,

il

zero $nowrite
lnot $aluf $1rOv

GRFO 21X 4 EfED all 1 ’EXAENS, 2D lnotl Il EEMmS (583.6.12.7/81) T3/ <. HEERE

PRIEOL Yy MREMHATH S,

3.6.12.7 Inot - SRIBBESD

lnotf BEEMHEGELIE S, bbb, Ahpall 074256 1 2L, Z25 TRIFNUX0 ZiRT,

l

ilnot $subpeid $1r0

$1r0icid 0 % PE TOAHNEEBE D 1 532 DWMAZENRAD, ZHLIHD PE Tl all 0 ¥ 72 5,

124



3.6.12.8 rsqrt - ELGEECEAIRSS
rsqremHEWECE RO LER IR T, ANDOFEL y MIERIN S, BEES vy VEETH S, IE
MR EANER e X A ZOAEE L Toa— F YEREEEHT %,

3.6.12.9 floor - floor fp 53

floor@FIE AN B EFEVNEEE Y UTHER L, /MUELTIAEY e R b i WEBI/NISBuc LD 5, AL
DIF~ A FRERAAFMENCITS, WRRIZZOEEMNT %, HRIELnD L 2IREEEER 77y >
T3,

3.6.12.10 ftoi - BHADEH

ftoif WA AN ZFH/ NI UTHRR L, R EWERICh® 2, ADEEaHENICTS, FERL
E— FOL Z2RANOHMEZ TS 72 LBEBICHLD 5, ANDERRDOEEZED, RV RROBEHIEZ#E
A ZRZEOMECIY v T2,
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3.6.12.11 bfe, bfn - 70w & 70— ME@S

B2 N AFEFRITEBE OO T 2 ANETRT, ZOEEREEZICHET 270y 70—~ (BF)
L@ ST BFL2IT o TELPRIFIUIR SRV, ZHUIBEE»IE. AREERD 2 A1ozhzhod T
BEROMEEMZ CTHELIETH 2, ZD/®, BFL@dSEftho ALU e B b, BRI L I REE
TEHEV, ARIT— FDOEEIRDED TH 3,

FRIA— RDE

dbfn
| fbfn
| gbfn
| hbfn/<n>
| hbfe/<n>

FED d, £, g, NIZNZIUSKEE, B, RECIHRE, PREZRT,

AR EE DY 4 IIEREE & BRI T3 4 56, RECUHERETIZ 835, FHETIZ 16 854D T. BF1Ld Z
NOHDFEHZ v icfTbi s, ZOHMEAHITCIEIOY T LIER,

EHEE T, £ PEDO MSBHl 1 RFE»54%2% 1 78y 21 LT BF %175,

HRETIZ. % PE® MSB il 1 EiEd, X512 MSB il 1 EiE 642570y 22, LSB il 1 EiE» 5
7570y D270y 7233 TBFLEITS, HKEE MAU #HETI: MSB fIEEZRH S 279, LSB
HERE R TEHEICHIH T 2 & 23 LM FICEZAAL OB ERETHAN TR E T 5,

SELHEAEETIE, S PEDOMSBHl1 RiEr o421 7ay 71T LT BFLE1T5,

FHEE BF (L@ hofnk hbfeDWINd, ¥4 7 1H7= D% PE » 5 2 KiEEFiAH L TEt 32 FH5E
EEANETZ, FPEOMSBl1 EfE,HZZ2 70y 22, LSBl1 EFE,HR22 70y 270D 2 70y
212533 T BFALZ1T 5,

PED k52, BFALD PE 7D TORL—T v M, PFHEDI T 1 KFE/ A4 70, FHEETE2 R
FB/YA VT H B,

hbfeld 7 v v 7 O THMNINTHEEERD/NE WEBIT O WT, EHE OFEE/ NS 7 + —~ v P TE S JEF
BIEBIGEWRAZHWNT 7 Y X =70 =2l U ZITS, THZILERRIT L FER, hbfnd & ZIIHEIRE
BV, <n>ld 6 225 9 E TOBMTEBRBROIBEREZIEET 2, <>/ NS T2, HEMHED
KRS 20D ICENHERORRD TSNS,

kG B2 LU C IR R B AR RAR E B AR I3 AE L 7200,
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3.6.12.12 max, min - RAfE - &/IVEGD

maxfi & minfFE e HI2 2 AT, nax@ I PE L RVWAHDOER . ninf FIEREL BWHOMEE S
T3, RKEICXIhDEE, B1ANE 2, B2 ANE y TR,

YR NF s PEINTZ B LIRS, &z 2 y BEL2-oEEDEEN S,

FEEEHEE I IF R NI e BB O T R B E T X, BIED R 5,

BEGEEOLEIIHB L LTOBEOLKREITS, HERLA T arddbb, ANERED D LfF5RL
DEE S THRT 2025 ERETH 5,

FEVNESEBIEE DB AT nax@i B L minfH L b, 5D D BB EHEAL LT, 0 2FA—HT 2 &
SREEE T B, AT, FHICIAR 2, FRCERDPRFIUE, ~R 27 77 70F 2 PHNINBEHEIC 11Tk
Boa by ORE Y FAELWEAIRZOMAIN XN, ©RZ T ZE ISR S, o ¥y By b—BT
B oL bICEIINIAED 0 DL & (TROBIEMIHIORE Y M0 0L %) 1k, 2 AHHEND, 2
Ly By b—HTRL, 2O b IFAFSORERD L &, REGBOLE 2T T 2RO 5, DLE
DENCHHE TR ES RV E XX, BEOFH/NUEBOLREIT> TH I ZRD %,

3.6.12.13 packbit - FE;/Ny IS
packbit@iHIEHE 1 AN Z o, H2ANEZy Ll Ta<1l & yDMSB DLy FMalflEiRT,
D, ReLU R HDH 1 51D & 5 IHEOHFSDIERO AN HIUT L WGEIL, T —XBZHIKT
57D e NTE S,

l

hpackbit $msbl $1rOv $nowrite
hpackbit $aluf $1r8v $nowrite
hpackbit $aluf $1lri6v $nowrite
hpackbit $aluf $1r24v $1sOv

1HFEICOF 4 FREFEOM S Y P2ty 73 %, $msbl3 /£ 7 MK D RENZRE aiifE e LTk
ST TES,
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3.6.12.14 and, or, xor - E v MRIETE - FRIBM - HHURSRIENS S
andfif. orfid. B xorHiI vy b It ORI - MM - PEBAGRFEEMEE 21T S,
By N2 DEAEDD, HHEIKBEREICLORVWD, YR 775 7I3RBEREICHEXNS,

3.6.12.15 add, sub - INE - FEHS
addfii s, subfSITEBEBOME - WEEIT S,
AHTE BT, FEHHE-FTEFED VER. HERLE- FTERSR LB LTS,
YELDE—FRTHA—N—T0—RIXMEZZ v 777 KT 3,

3.6.12.16 Isl, Isr, bsl, bsr - > 7 a5

Is1mmidimiA sy 7 b, 1srm S EMAES 7 P £ EAS 7 b, bslfiBIEANLIVES 7 b, bsri
FENVIVES 7 M EHET 5,

FT2ANNBT 7 bEE KRS,

IsrHREFEHD D E— FTCIREMAS 7 b, FERLE— FCIE@mHEEAEY 7 M2k3, Zabitor 7+
MHEFER LA T a vidkwy,

MY 7 FTIEY 7 PLTEW Yy MXZ 023D o5, Bfiis 7 FTIEY 7 L TEWZE Yy M
ANOTFBEL Yy b THOD LN S, NLAT T TR 7 b7 Y b X8y FDEIDIAATE WY y bR
D3,

7 FEIGERZBA 2HEDIMEICONWTENS, EBERE n (FEHEEIE- T 16, 32, 7213 64). JTO
ST MEERsEBL, ¥ sg:=smod2n £ T3, DEDERLELWY 7 MEBEEESE Y MDY Eo
Py MIEHINE, Z0%, s <nBORFEDEREBHICT 7 FEITI. n<s0 BBHIE, AL T b
TlEsg—nBFT 735, B 7 b 7 TR YT 7 b33 (TRTE7 V7T FENZD
T, R all 0 F2Fall 112%23),
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3.6.12.17 RelLU R#&%H
ReLU Z@fidwihs 2 AT, KB cEHREN S,
A IEIZ TN TEFE NI T D 5,
reludHiX relu B D ITA V7 A TH 5,

% 3.12 ReLU ZMADERK. H1ANE 2. B2 AN%ZE y TRT,

FRTUF | EE

relu/relud | s O MSBB 0D Zy%, 1D E -0 %KY

relul x D EH»S (l-origin T) 2H/HDOE Y FHR0DEEy %, 1OLE -0 ZIKT
relu2 zDLEPL3FHOLE Y PR 0DEy %, 1OEE —0%IRT

relu3 2 DEPS4BFBHOEY PR 0D Ey %R, 1O E -0 %IRRT

lrelud rDOMSBAODEZEy%, 1O X y/2 Z2IRT

lreluo TDOMSBBODrEy%, 1O X y/8 %iRT

ilrelud rDMSBAODrEy%Z, 1D E 2y ZIRY

lreluddi4i. lreluo, B ilreludii i d 1id leaky DX FTH %, ilreludisiD il inverse D
ST TH 5,

lreludfi @ & lreluofi WIIMRD 7 ¥ X =70 —F ZA[REMDI D 5, ZOBRIEIFFS Ly PAVE T, 856K
CAREFRAHY 0 DfEE R T,

ilrelud@ FEAERD I —N—=T7 0 —F 2AREMEDH 5, ZDFRIFEEFHORE v FA3 1 T, FFE & AREED
AN EFEILTHZHEEIRT,

ZN B DEFEIF ReLU REED forward & backward DA ZFHETE 2 X513 57200 bDTH 5,
FEVNERERED MSBIEfFBE Yy b TH S5 5, relufTDERIIMA, v BIFERD y. ARS 0ZRT L
WHbDILR D, TITo&ANE L7 ReLU B forward DR %E w L E <, ZAUI relufi Bz HW
T w =relu(v,v) TalHTZE %, ReLU B D backward., $4bbH w BT 2 AR v’ 225 v BT 2 AR
ZRDZEHEE LW HEIR. relu(v,w’) £ relu(w, w’) ZETTUI IV, ZOHEEIE relu(v,v) D
FERD v DFFSZRIFT 2 Z BRI 5 T b,
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3.6.12.18 ALU ADASNDEIEED 5 FEEADALD

ALU iR DOATART ¥ ROEREERE/ NS BT 5 & & BREERE/NIGRBEND TANT
IR TE 5,

ARGV RORBICrA T a v aMNT 22, 2 Kilik 4 DOREEFH/NGERE LTHRRL, 420
N VB NS B ALD T2 b 0% MSB il 1 BFEICE X, LSBHl 1 EfEIZ 012 L7 2 KfEA ALU ICAK
XN,

2ANDARA=FTHoTH, H1ANLE 2 AL TEhZHTIC, v+ T > a Y EMNNT 20
ERDBNZ,

l

hrsqrt $11rOvr $1mOv

P4 71T, GRFO26fmiAH L 2 RifZ 4 B U TR L, 4 FREBICALD Th ol
BV 2 ETY %,
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3.6.13 wait - PE®SIC MV S EEFEEE3

MV @HDORBEY A 7 VEBIFEINCEIRE S50, PE@HIEX I X > THIET 2 MV @aif 2% T
X255k oTWVW5,

wait@m BADEINR T v I TiE, EFi TWHOHEITEIED, MET 2 MV @fSO5%E T lE2ZET 3
¥ TS 2,

wait@ HRIEZ DA TIE PE finsxickin s, o PE ain e FRFRITT 2 0ENDH 5,

PE 5 MV SIdH—D@mH A M) — LRI N2 72D, %D PE @S2 3 T kED MV
FOFITHRINBL KD L IKHERET %,

SGE

wait <tag>

<tag 3 B3| HITED X T TH %,

YL

ERITHSOHITEIED, X7 D<tag>TH 2 MV mHDE ENEZET T, BEomaofbbhic
nop ZEH Lt %,

IIs—

o 1> PE A ADRFRFHICRITIN TWRWE =5 —I12k 5,

o ATB/BEWXOERBETD LTI —ITRK 5,

il

mvp/n64i01 $1c0e@.0 $d0
12bmrdfadd $1b0 $1c0; wait iO1

L2BM — DRAM W#i5ERIEX 2 B4R L. Z0D5E T 3% £ T LIBM 225 L2BM NO#H ZAAZ K S
T3,
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