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(Performance Analysis of Processors
for Next Generation Satellites)
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(Bum-Soo Yoo, Jong-Wook Choi, Jae-Yeop Jeong, Sun-Wook Kim)

Abstract : There are strict evaluation processes before using new processors to satellites.
Engineers evaluate processors from various viewpoints including specification, development
environment, and cost. From a viewpoint of computation power, manufacturers provide benchmark
results with processors, and engineers decide which processors are adequate to their satellites
by comparing the benchmark results with requirements of their satellites. However, the
benchmark results depends on a test environment of manufacturers, and it is quite difficult to
achieve similar performance in a target environment. Therefore, it is necessary to evaluate the
processors in the target environment. This paper compares performance of a processor,
AT697F/LEON2, in software testbed (STB) with three development boards of XC2V/LEONS,
GR712RC/LEON3, and GR740/LEON4. Seven benchmark functions of Dhrystone, Stanford,
Coremark, Whetstone, Flops, NBench, and MiBench are selected. Results are analyzed with
hardware and software properties: hardware properties of core architecture, number of cores,
cache, and memory; and software properties of build options and compilers. Based on the
analysis, this paper describes a guideline for choosing processors for next generation satellites.

Keywords : AT697F, GR712RC, GR740, performance analysis, processor.
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Table 1. System configuration for each candidate system
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Factor LEON2 AT697F LEON3 XC2V LEON3 GR712RC LEON4 GR740
CPU type ASIC FPGA IP ASIC ASIC
Operating frequency] 80MHz 40MHz 48/100MHz 250MHz
2 Cores 4 Cores
Core number 1 Core 1 Core (Only 1lcore used) | (Only lcore used)
Floating point unit MEIKO GRFPU-lite GRFPU GRFPU
L1 instruction 32 KiB 4-way, 8 KiB, 2-way, 16 KiB 4-way 16 KiB, 4-way
cache 32 Bytes/line 32 Bytes/line 32 Bytes/line 32 Bytes/line
16 KiB 2-way 8 KiB, 2-way, 16 KiB 4-way 16 KiB, 4-way
L1 data cache 16 Bytes/line 32 Bytes/line 16 Bytes/line 32 Bytes/line
Cache replacement LRU LRU/LRR/Random | LRU/LRR/Random | LRU/LRR/Random
algorithm (LRU used) (LRU used) (LRU used)
L2 cache - - - disabled
SRAM 6MiB - 8MiB -
SDRAM - 128Mi B 256MiB 128MiB
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Table 2. Build options for each candidate system
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