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On-chip Control Parallel Multi-processor: MUSCAT
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AKIHISA IKENO 2. AKIHIKO KONAGAYA“ and NAOKI NISHI“

An on-chip control parallel multi-threaded architecture: MUSCAT has been proposed.
MUSCAT supports hardware-controlled thread management and inter-thread register inheri-
tance mechanisms to reduce multi-thread execution overhead. It also employs control and data
speculative execution. Simulation results indicate that a four processing-element multiproces-
sor achieves one and a half to three times better performance than single processing-element
model. It is demonstrates that MUSCAT performance is better than a super-scalar processor
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with the same hardware resources.
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Table 1 Control parallel architecture comparative table.
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Fig.1 Control flow graph of basic blocks.
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Fig.2 Control parallel and fork once model.
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Fig.4 Register inheritance at fork time.
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Table 2 MUSCAT extended instruction set.
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Fig.9 Guarantee fork once model.
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Table 3 Simulation parameters.
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Table 4 Characteristic of evaluation programs.
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EITm A Py 53 Load Store
idct 32,838 0.2 (%) 15 (%) 10 (%)
p-block 95,941 11 (%) 25 (%) 12 (%)
compress | 92,462,899 14 (%) 24 (%) 9 (%)
eqntott 130,723,959 27 (%) 22 (%) 1 (%)

HENLALY FIZoWTREATW R, $72, ¥
Salb—Ya VICHWAEBRETN L-AF -7 0OF)
s ER B ICRT.

4.3 FFMii&E R

K11 12 1PE €7 V&R 2 — FETIIHT 5 2PE,
4PE, 8PE OZEF VO LEE, K12 27— %
Fyyaney ME 18 IC PE HEEr, K14
WALy FEFRYRT.

idet IZEFIMIHRICBE SN LD T, PE KICHY
T oMRN BN TWS, LA L, 8PE BN
BHLEN#oTWAE, TREF— ¥ F vy L aniE
Babme, BEESPEHRE THY PEBROT 7 &
ABEAICEBAT Y VU ICE o T PEBERIVKT
Lzl &z 6hb,. 8, 128Kbyte, 16 way 1
BEWwIER, BEELDICIPED4RICLEF—
¥ X vy L aDBAICE, BRETICOHLTH 4951
DOUREMEEFERTE. 20k 12, BEMRIGE
LaWERE LTI}, #FHLTE RIS - Tw
BIER, HEBREDT 7 LA LR IFEICLD
AL FEOMEEEEIZL > T, FEFHS R4
LB ErHToNns.

RIZ p_block TH 545, idct B 4PE ¥ Ti3MaEm
EEBLTWA. poblock TiF- 2 HFULTIE, 4K
FLTOARHICHEAL Y F2EL4bE 50, [
IS E CICEREINB AL y FEIC X o TR
BIRRSN3. K13 ICRSN7 SPE KO PE K@%
DETH»LS, ZOZEHFHLPILEoTWS, L
BoT, ARFal—YariEHTnE, HFEL
BHDH I ENTREICIZR DA, ZOBAITIE, 4PELL
TORBROREGEELSFEING,

*PEICAL v FAE) 1T S AT 2REDH S,

June 1998

@
o

2

S

C 25 [orooemmo e

3 —e—idct

§ — a1~ -p_block

17 ~ & - -COMProass
-~ % - agntott

11 MUSCAT DHgg L3
Fig.11 MUSCAT performance improvement.
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