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M32R
• M32700

–CPU : 2
• Dual-issue
• 7stage pipe

– SRAM: 512KB
– : 

• 8KB
• 8KB

–TLB: 
• 32
• 32 Satoshi Kaneko, et al.: “A 600 MHz single-chip multiprocessor

with 4.8 GB/s internal shared pipelined
bus and 512 kB internal memory,” ISSCC Digest of

Technical Papers, pp. 254–255 (2003).
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M32R

• M32R
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– CPU IPI: Inter-Processor Interrupt

• CPU
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–
•
• LMbench Local Communication latencies 10%

1 : mvfc r5 , psw
clrpsw #0x40 # disable int.
lock r4 , @r0 # 
addi r4 , # 1 #  
unlock r4 , @r0 # 
mvtc r5 , psw
bnez r4 , 2f

.subsection 1

.text .lock
2 : ld r4 , @r0 #

blez r4 , 2b # 
bra 1b

1 : mvfc r5 , psw
clrpsw #0x40 # disable int.
lock r4 , @r0 # 
addi r4 , # 1 #  
unlock r4 , @r0 # 
mvtc r5 , psw
beqz r4 , 3f

2 : ld r4 , @r0 #
blez r4 , 2b # 
bra 1b

3 : XXX #
#

atomic op.

critical 
region

busy loop

atomic op.

busy loop

critical 
region

.previous
XXX #

#
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• CPU
– CPU

•
•
• TLB

– CPU (IPI)

1. IPI 
2.
3.

4.

IPI

IPI

IPI

CPU#i CPU#j
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•
– CPU

–BSP IPI
AP

1.BSP
Linux

2.BSP AP
IPI 

3.AP

AP#1 
IPI

AP#n
IPI

IPI IPI

IPI

Idle loop

CPU#0 (BSP) CPU#1 (AP#1) CPU#n (AP#n)

Idle loop

IPI

BSP: Bootstrap Processor
AP: Application Processor 
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• LMbench
–OS

• Bandwidth benchmarks
–

• Latency benchmarks
–

–
• CPU: M32700 (single-chip-multiprocessor)
• freq: CPU 200MHz, BUS 100MHz
• OS: Linux-2.4.25, Linux-2.6.4 UP/SMP
• Benchmark: LMbench 3.0-a3
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- LMbench UP vs. SMP
–SMP
–UP SMP 10% 20%

Linux-2.4 Linux-2.6
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- LMbench 2.4 vs. 2.6
–
–2.6 2.4

Uni-Processor Multi-Processor
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• NPB: NAS Parallel Benchmark
–
–MPI
–

• CPU: M32700 (CPU : 2)
• freq: CPU 200MHz, BUS 100MHz
• OS: Linux-2.4.19 SMP
• MPI: MPICH 1.2.5 ch_shmem
• Benchmark: NPB 2.4

–
• EP, MG, CG, IS, LU, SP, BT
• CLASS=S
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–2 2
•

• NPB: NAS Parallel Benchmark
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• Linux/M32R M32R GNU/Linux
– Linux/M32R SMP

• SMP
• M32R

–
• LMbench, NPB
• SMP
•




