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Hardware Design and Evaluation of the FUCE Processor
for Thread Level Parallel Processing
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Abstract: We are developing the FUCE processor based on the dataflow computing model. FUCE
means FUsion of Communication and Execution. In order to execute many threads with multiple thread

execution units efficiently, the FUCE processor executes multiple threads using the exclusive multi-thread

execution model. The core concept of the exclusive multi-thread execution model is continuation based
multi-thread execution, which is derived from dataflow computing. The FUCE processor unifies process-

ing inside the processor and communication with processors outside as events, and executes the event

as a thread. In this paper, we introduce the thread-programming model and the architecture of the

FUCE processor and evaluate the hardware cost of a FUCE processor and the concurrency performance

of a FUCE processor which we described in VHDL. As a result, we understood that the processor has

concurrency capability when there is sufficient thread level parallelism.
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Fig. 1 Thread Continuation.
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Fig. 2 Threads and Function Instance.
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Fig. 3 Overview of FUCE processor.
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Fig. 4 Overview of Preload Thread Context.

T—Y D BHABNK T LI A Ly RBIX, AL v RA
OUIEIE T T HDEED. ALy FADUBIAK T L7
K, AL w RBOMEMNEE L=y N TS, £D
BICL P A5 771 I)VDCRF EARFOEEHMNANED
5. §iabb, AL v RBOT—4 Z5HHAAIEARE Y



1 - T - R WE

CRFELTHEEI -y bTHAESH, CRFELTHIAE
NTWELVIZAZ 77 IVIZARFEL TV O— R
Zw hTHRHEINDZ &I 5.

ALy RACFFALORRAMII N SO@ETA
FPa—=iZ&oT, Ay Ra—ROEETH IO~
Réa4sl, BOOBEAICEEMS LA N T @HANEES
NBZEEFREL TS,

3.4 Thread Activation Controller
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Fig. 5 Overview of ACM(Activation Control Memory).
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Table 1 Amount of gates of FUCE processor.

Module Name FPGA Gates
Thread Execution Units (x8) | 124,048
Load/Store Unit 5,555
TAC 9,112
etc 11,733
all 150,448
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Table 2 Spec. of FUCE processor.

Number of Thread Execution Unit | 8

Memory Size 1 MB
Data Cache no
Instruction Cache 4KB x 8
Memory Access Latency 5-200 cycle
TAC Access throughput 1 cycle
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