& &t H B (b 77-6
(1995. 10. 19

Super Scalar MPU®GERRE

THEE B, B
ELTE FE_TMPRHERER
T206 HREEMMTANLLIA05
E-mail: ibusuki@tmp. pad. cs. fujitsu. co. jp
Babu Turumella
HAL Computer Systems
1315 Dell Avenue, Campbell,. CA 95008, U. S. A
E-mail: babu@hal. com

HOFEL N—FIETEF A EomREY I 2L— g Y THT R b ¥ — B L OSBRI
077 LT LRERHERIET AL BRI TH D, Z2ORETR ST AOFTHL TV H ATk
RENIZT T T AROSH—FNAHDHWVNET TV r—av7uss MIBRERS S LIZERDE
ETHY, B bWV OopDT U FARETa /T ARERELE. LhL, Z0OBOFa 7S ADER
Tid, WRBEFTH A INEF o TEY T  ORBELRRE L 2ThiER oo, BReik64t
Yy FSPARCY Rty S LTHELIZHALY By H0ORBL Ial—vay - YAFAIVS
FFAHBETY—Vay Fxy 2 2BATH 2L CIORBELME URIEDRE @ L L.

MXF—T—F: ool REVIalb—var, RERIE. SVFL-TalIh, VI xFx.
TH—rar

Logic Verification
for Super Scalar MPU

tTakeshi Ibusuki,Hideki Adachi
2TMP DEPT. Fujitsu LTD.
1405 Ohmaru Inagi 206, Tokvyo
E-mail: ibusuki@tmp. pad. cs. fujitsu. co. jp
Babu Turumella
HAL Computer Systems
1315 Dell Avenue, Campbell. CA 95008. U. S. A
E-mail: babu@hal. com

Abstract This paper provides the logic simulation methodology adopted on Hal processor
design verification. The effectiveness of random verification program and application programs are
well known as a good verification tool for the logic simulation. We developed some random verifi—
cation programs which are well focussed on hardware behavior. It , however, takes billions of machine
cycles to run those programs until the design fix. In order to solve the problem, we embedded the
efficient method , signature-compare and assertion—check , into our logic simulation environment

With the unique ideas, we ran a variety of programs in limited period ,and fulfilled our goal.
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HaLsim A REEEAREfEVERR 50 Kinst/sec
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3. 1. 1 "M 7Y v FIVP (Inprementation Verification Program)

TR T — % T 7 F R D R X 28 55 (B f. trap, MU LISL, Thbbv 7o -
T—FT 7 F v OBENARE O ICEMET 2 Z L 2HMICRIET 2. ORS8N TRV TTE
Eper | THEINTEBY, £l </7~Softs imbETDHETEIES. M215805L5
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add %g0, 1, %g4
loop: or %gl, %g2, %g3
MACRO_START
if (&cpu_issued (&pc_at (lcop))
{ &gen_interrupt (levelll));}

MACRO_END
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or %r10, %r12, %r28
sll %r8, 10, %r5
mulx %r7, 1, %r7 )]
st %r31, [%r2+%r1]
nop
BIASE® @ fop
Title: Trap codition in the course of 1dub [%r1+%r2], %r17
mispredict branch brg, p +6
Load [%r1+%r2], %r3 and #r8, %r9, %r8
Xor %rl1, 0xf8, %r20
brz,p AAA mulx %ri6, Oxfff, %r9
> nop @
FIXED x 4
bra +5
bra BBB fmul %£10, %£31, %2
AAA FIXED | FLOAT | LOAD x 3 ldstub %r21, [%rd+%r1]
tra Oxff swap [%r3+0x100], %r13
BBB NOP tra Oxff
nop
sll %r23, 1, %r23
call +128 @
bne, p +1
nop
3 EP SPARC
(2) Brand
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SEBEILTH LR THLE—T FLR (FUFLIIRE) ICERERET DI LTWEATH
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Ai+l: FLOAT X 2

bra GOTO_END

START FIXEDce %rs, %rd
BRANCH Al
FLOAT %f's, %fd
bra Al <—Q@
nop

Ai: FIXED %rs, %rd
MEMORY [%gl+simm], %rd
BRANCH Ai+l
FIXEDcc %rs, %rd
bra Ai+] D
nop

M4 Brand
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Sample Script @ Code generated @
define (LOOPCOUNT, 9) set 10, %r16
#iblock definition brz %r16, . L14
define (START, 0) ® nop
......... add %r18, %rl7, %r0
flinsn chars ba .L18 @
define (INSNCHAR, 5) nop
........... .L14:
iblock chars sub %r21, %r20, %r19
BLOCK (START, 0, 0, 2, 3)=<INIT, IF_ELSE, FORLOOP> .L18:
BLOCK (TF_ELSE, 0, 0, INSNCHAR, DATACHAR) Los: set 0, %r22
=<{ibrz, nop, addu, ibr, nop, tag0, subu, tagl> : ’ omp %rzz,é
BLOCK (BODY1, 2, 0, 2, 3)=<1d1>BLOCK (BODYZ, 0, 0, 2, 3) ® bg xce, . L39
=(subud> nop @
BLOCK (FORLOOP, 0, 0, INSNCHAR, DATACHAR) i::b br2d, $r2l. brl
=<zeroj, emp, bgxce, nop, ANY_B, incr j, brback add %r22, 1, %r22
,, hop, tag2> ba .L23
nop
.L39:

X5 Blockbuster
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Kcycles Defect/Kcycles

I VP 1879 2. 20

EP-“SPARC 9160 0. 60

Blockbuster 2776 0. 61

Brand 3180 0. 54

OS Kernel & 9933 0. 53
Application
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T Frvl) BDURBICRETAZ L THS. RISCOIIZVIRAFENENT—FFT7F % T
AL 7 0y 7 EHBE L CWVWEEEXD. EKXIKSPARCT—FF U4 Ky - LYRH
BREETHY, WAVCAZIZBEALTIE 68, FE/NERLYURAFZNR3 2, PC/nPC. FFvy
THEL R ETEDHEREL 5 0BE2BILUAFOUBESLEL LS. 1HOF =y I iTd
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HWiE_7ZCo s i miCBRENAHALDON— R T EF VIR KRORIBLINIT —%7 7 F
¥ VURFTLIVIRF ¥ [9] 2ERTHIERIPBEAATN TS, YR ORIBIEIEREOT »
TTREELRY. Y 7RXF Y ERBEI—RIZHOLNA TV EXORDEAETERLTEY, K6
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Q[63:0] : signature RAMDIERTEDE
D[63:0] : signature RAMDHT LV Vil
X[63:0] : B L\ register/PCOHE

D[0] xor @[63]

DI 1] <- X[ 1] xor Q[ 0] xor Q[63]
o[ 2] <- x[ 2] xor Q[ 1]

D[ 3] <- X[ 3] xor Q[ 2] xor Q[63]
DI 4] <- X[ 4] xor Q[ 3] xor Q[63]
Df 5] <- X[ 5] xor Q[ 4]

Dl 6] <- X[ 6] xor Q[ 5]

DI62] < X[62] xor QL61]
D[63] <- X[63] xor Q[62]
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Cosim LDB HaLsim
clock Num of commit No._ Instruction
0 0 1 add
1 2 10064 (3) g 2 bne
2 1 commi t Ll 3 nop
3 1 e
4 0 100 sl11

999 3
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# Check that CSN never advances by more than 8 in any cycle
if ($CSN - $OLDCSN > 8) {
printf ("CSN skipped too much¥n”);
&assert_fail;

}
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