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Abstract: Due to having many NOPs, VLIW ( Very Long Instruction Word) exists serious code size expansion prob-
lem. As an efficient way to solve this problem,the code compression needs to deal with three key points : improving the com-
pression ratio ( CR) ,simplifying decomposition operations,and relocating the branch target. According to the characteristics
of VLIW on stream architecture, a two-dimension (2-D) compression scheme is put forward, where VLIW code is com-
pressed in both vertical and horizontal directions, the horizontal decompression and code execution can be implemented in
parallel,and loop entrance addresses are buffered by stack registers. The experiment results illustrate that 2-D compression
scheme can resolve code expansion issue effectively. Specifically, it has achieved a 36. 48% area reduction of the on-chip in-
struction memory and a 7. 85% area reduction of the CISP system.
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ANTRIACHE e FEAE R, HE FHABE 236 1 ) A0 05 FH /NGZ 58 1)
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SCHR[7 ] 455 4% VLIW 48 4 18 B4~ 48 2 R85 K AT I

4, I B4 VLIW 5425 B i hR RS SO 45 4
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SO AL, B TR 4R o A A 1T i XA
R — R 2l B nT LB AT R e 45 0 4 4 AN i 2
SFRHE M AL & AT 15 i IR 4R AR AT K.
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(@) AKJEHikernel (b) MHIELR (c) HHFENOP (d) KR4

(L3 YRR P

A SCUA PR 2H I A 1) i ik B4 CISP ( Computing-
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4 KV 45 LA S 53 3 H bR 3 E A
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Hezs. R E— A iR ifnull [ A [w ], 32 5453 B 1)
THUE N NOP, Horf h SRR B R 46 1) kernel rf irf &
) VLIW 54450, w 27 B 4548 2 3 40 1 T34 48
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K.



09 M I BT AR R A VLIW 4k He 4 KO i s 2259

3.3 B#ESEEM

ME 1(d) rILER], S — 4 46 2 5, AU A
VLIW $54 By bk % A= 7224, 1 B [/l — 4% VLIW b %%
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A A T A SEREN LA 584 T
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B e e, BRI i i B AE T — 1 A 4.

4.2 HITRESHIT

M A S AR A o8 B e, A TR AR K
Vil L 58 R AT LA 4R $hAT 16 4 48 TS I, il
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HE5 BAR Hp i - SR B AR, BRI A5 3032 S A X
bank F s IE.

FEFE A PAT I 78 v, AT D[] B0 KP4
T84 HATIR I, AR AN

(DRI EN 2 AR field num[ ] (0<i <
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(2) a2k field numli] >k, W3R Z - I80h A &
VENBORT b, 2% field num[i] -k DA RCERAESEAT
KV . PR A 5380 98 P B A field _ width [ ], 3%
EAFARTE FW 2 f7d b ORI field _num[ ] -k 45
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.................... addr 1-) lOOp begin addrl-P loop begin

I ins-- € read ptr ins ------ addrl

l I |
FADGO FADGI | --- [FADGw-]
addr0 addrl addmw-1
A Y Y
bank0 bankl |--- | bankw-1

K5 Huhb iy s onas i Al

A RNZ T BUITR AFE S FiAi e bank H bank (5
Hutik >y kernel fNZEF]IZ bank B E 46 HuHE T E.

(3) 42k field num[i] <k, 7Rz 18R 2
IKF-FE4E , AN TG SASOK T fif s 1A

IRk e L B A& 6 B 7. Horh K P B (hori-
zontal decompression unit, HDU) fi{) 32 2 I B J& B4 T L3R
AR BB field num[i] 5 k{8 HOES, AR L AL A R
B A 2 A T 2 M M A I 25 4 3 banki Hb.

l JroM ks

bank0 bankl bankw-1
| A

| KFAESTHDU |

6 KT EITE

KPR Z BT LA W] DL S5 38 A AT IR TRk, —TF
T2 PR R KT A Fe 55 4 A AT 43 300 68 T AS () 1) D g
IC, I FEPATEI AN M58 s ) — J5 7R & k {E B PR
il 7KV FE 45 BV B, T B ) 7 2K SF- R i %
L .
4.3 FEINELTHIRIT

24 kernel 7EPUAT I 2 H B B IR G 2, IS 2T 14K
PGP RGN ST B (0 SR B, e an s 25 R 40A T

(1) $EHE 35 A HH§ A A F B ik 5 A LEAM
BB, F-HL LEAM (93248 5148 I A7 2200 , 5 F8 £ )
Rz, W 7-Stepl .

(2) MiBRVIEARE RS, R P ZIE IR 1 Hhk
fEA LEAM FHEE MK A R B 20, WE Step2 fii7R.

(3) M — KA T e B, BRI TR AN 0 (i
FIESAGER , ST I GRS A 1), M 2 i
BEFRETHE 0] AUAEAE BRI B HE PR 1 HbohiE , 5 B AT
PG A TR IR AR N O B, m B 45 B S R
W, 48 LEAM (325 $a4t 35 ) B R 2, in[El Step3 fii7.

]

addr2|loop begin write ptr addr2-»|1oop begin <—read ptr

loop body loop body | |ewrite ptr
end loop end loop
ins coeee I:“> ins -
end loop end loop

Step 4 Step3 ﬂ

R ey [ B g T S
addr2»{1oop begin addi2»{loop begin | lewrite ptr
loop body E: loop body

e T
end loop end loop

K7 RS PTRER

(4)FIZLIR(3) BRI SATINZIEER , HHNEE R
PATSEEE W) LEAM Sy %5, 3678 24 Hij 5 B 0T 45 98, fn
[l Step4 Fi7w.

T LEAM FEA s, RIVAT LA kernel o (41 21
FEFRE.

USRI B 2% AR PR 45 4 H A AS L #A5 O, )
i3 ifnall B S PR A A A A AR O KL
FI R 5 BEAL H AR 4 (bt

I I A e 5 AT e R R A T DR B, 4
AR KFRAR T SS9 NOP (W% H , H 36 B R4 5
45 a3 b A8 At a Ja BV AT DUJT B 40ET, 5
L RIS AT LASA T PRA T 7K A s

5 ZRERSHH

51 E&EE

T CISP ik 3l kSR 6 AU, A8 5 %45 3]
(1) VLIW 484 3F47 4L 40, 70 i3 2 AME S RS
B 384 R FH. 545 2% ( Compression Ratio, CR) H2 5 =,
(1) T3 A B R4 2003 2 PR
JE4EJE AR + FrifE R

g 100 (1)

Zoid “HE ISR S R ANEE R AR E AR T
40% X R I B R4 HE2S 1 NOP, 7K e 4 A0 75 45
Fe/b i) NOP, HIKF- Hadg K 2 —4> 10-bit FRAE
B k. [R] JEaE LEAM B 5 S 7416 20 A 1 3l ik R R I
DT ERS HbRAE 4 38 A Tl AR RE B

PEA S 48 5 v 5 A DG SCRR AT T L, 46
k3 fron. N A LLE B, 6 T4 R 8 i v i, =
HEFEAR 0 AR 22U R SCERL6 ] 1y —2F X 2
SE PR 4 R 4 s A SR ) NOP i H R s/ Tt
Th FE4EZ, A R4 78 T 3CEk[6 ] iy i X
FEIEP @ o LEAM Y A7 A6 26 A 1 sk, s /b

CR =




09 M I ST IR R GG VLIW 2 F 2 K A7 it i 2261

THEIME 2 Bl 2 AR U B
F2 U AR R 4 AR E A

3 FH 24 AR ANAE RS FEIRGER
Reed-Solomon 22.75% 21.24%
H. 264 34.69% 33.36%
Ygx2 27.72% 26.88%
Susan 27.68% 26.29%
LUCAS 29.73% 28.68%
MPEG2 32.19% 30. 88%

®3 TREHFENEZERLE

M4 | SCkle] SCRRLT ] SCHRT8]

FrANESRR | 29.13% | 61.44% — —

b FIE4RR | 27.89% | 34.58% | 52.8%/57.20% * | 77%/65.78% *

[R)F, — 4 e 48 10 b 46 %6 B g pL F SCik [ 7,
8 1 I 4 . H 2 A [W] W i NOP 11 %5 1 i 43 A K1
HAFE R TG v 25 R 5 A AT Lk, AR S
6 A~ I A R SCRR (7,8 1 rp iy Oy 2 AT e 4
BRI 48 2 W « 7 Fbs Bros s (R
SCHiR HR A 25 R 4 R 9 AR 44 B BT DA TG A8
T 0 SCHR e B N T EEAT R AR ) . R LUE B BT XS
AL N R, 4 R 46 0 .40 22 R0 T & Sk
P 7 1%, X T R R A AR SO 4 TR 40 B0 T Ak L A%
FRRALTE VLIW 47 4, 768 ] fig HE 25 #5 NOP /1y
[ B, Az A S BB NI 3R A5 7 vl Wi | 1

X Tl B G K M hE AR B G A A H O SR
65nm CMOS T.7;,i# 1 DC #7844 ,FN . FW BAR
F1 FPCR 4R FH 75 47 4 S5 30, 45 & A4t #% Al FIR fifi Ff
RAM S, 484 45 Ja AR AR TR R KD, Bir LA 48
A AR 1 A I D Rk B 50% . A A5 Rk 4
Fs. ATLAE B, ARSI T LEAM Bk 7KF i s B
TCRNHbHE T 53 BR 0 A5 A A 44, AL AR X T2 1
A AR R UL, X AT IR RN AR, 78 2 A7 T
HY T AR 1 36. 48% , T8 4~ CISP & 42 (1) T AR Uk

AT 7.85%.
F4 EHEEEGIER L (B4 BE)
PR FE4H R AR 2
ARG 833901 768437 7.85%

BE 113993

LEAM 9720
TRAF I 179456 | KPR | 4241 36. 48%
Huhbbas | 10304
ke | 89728
BT RGN (21.52% 14.83%

5.2 REBHITIHERE

N T PR 2 T 4 AR SR T T R Y R i
AR P 2 I FRA 7 T 4 3 B R AT, 25 SR A
K8 Ffr.

LI ] 6 AN IdE FE AR 0.97 ~1..02 Z
[ 31 BH 4 1 46 5 AT DR A e o i e AR A G 19 SR AT
BRPE. PR X — SR R R

(L)X VLIW ZE47 e 4 i, AUR AR Ik
(1) 30% Ze A7 , 3k 247 e AR 14 i 2t ).

(2) 4 45 77 58 AR AU PR AT 5 7K il ot A7
(9, AN LR Ak T R R 2 AT B AR B A AT R
UNSR B i TR R R AR B 2, W] REAE SAAT BKF TR
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