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Introduction of uClinux(1/2)
• What is uClinux?

– A Linux derivative which is independent from the H/W supported 
Paging Management of MMU.

– The first uClinux - 1998, Linux 2.0
– Currently, under merging state into the mainline kernel 2.6. 

(m68knommu, v850, h8300 is done)
– Supported Architectures :

• Motorola M68K/ColdFire, ARM 7/9/10/11, Intel i960, Sun 
SPARC, ADI BlackFin, Axis Etrax, PRISMA, Atari 68k, Xilinx
Microblaze, NEC v850, Hitachi H8

– Market and Devices :
• Gateways, VoIP phones, Blutooth devices, web-cams, Auto 

Vehicle Locators, Security Appliances, Handhelds
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Introduction of uClinux(2/2)

“The one of
the most used Linux distribution
in real embedded systems
on commercial product.”

• Snapshot of the Embedded Linux market -- March, 2004 , linuxdevices.com
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Introduction of
Linux 2.6 for MMU-less ARM Project (1/3)

http://opensrc.sec.samsung.com/

http://opensrc.sec.samsung.com/
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Introduction of
Linux 2.6 for MMU-less ARM Project (2/3)
• Latest version : 2.6.12-rc3-mm3-hsc0
• URL : http://opensrc.sec.samsung.com/
• Supported Platforms:

– ARM7
• Atmel AT89x(7tdmi), Samsung S3C3410(7tdmi), S3C4510b(7tdmi), 

S3C44B0X(7tdmi)
– ARM9

• Samsung S3C24A0(926ej), S5C7375(920T), S5H5002(940T), 
P2001(9TDMI)

– ARM11
• ARM Integrator-CP Series(various including v6 architectures)

– Known to Support
• TI DM270, Philips LPC22xx, Apple iPod, S3C2500
* Sony Clie-SL10, Nintendo-DS

http://opensrc.sec.samsung.com/
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Introduction of
Linux 2.6 for MMU-less ARM Project (3/3)
• Why uClinux/ARM 2.6?

– Lightweight
• Complete Linux 2.6 preemptible kernel zImage : 300KB
• 30~50% lighter application binary (flat-binary/uClibc/c++)

– Light Latency
• Much faster context switching, FIFO troughput

– XIP (eXecute In Place)
– Cheaper

• MMU core size in typical ARM SoC wafer is about 30%.
– Full Linux API

• Support the full Linux API, with few exceptions like fork().
– Easier to adapt

• Firmware code runs as a plain uClinux application with a bit of wrapper.
– Full Linux 2.6 kernel features

• Supports full filesystems, device drivers.
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Recent Changes of ARM Linux Kernel
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The Benchmark (1/6)
• ARM9 Cache and TLB architecture
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The Benchmark (2/6)
• lmbench – benchmark program for performance testing 

over UNIX (McVoy. L., Staelin. C., USENIX Proceedings 1996)

• The FIFO structure of the modified lat_ctx

Master Child1 Child2

FIFO 0 FIFO 1 FIFO 2
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read
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lmbench lat_ctx result
[Samsung S3C24A0(Arm926ej), 200MHz]

processes uclinux-2.6.11.6 linux-2.6.11.6 linux-2.4.20-mvista

size=0k ovr=10.30 size=0k ovr=14.19 size=0k ovr=9.34

2 6.49 96.15 79.42

4 13.34 99.49 78.45

6 19.15 101.55 83.91

8 21.72 116.1 78.45

10 20.75 111.05 77.36

12 22.02 107.78 83.9

14 23.2 109.22 83.74

16 23.72 105.92 79.03

size=1k ovr=18.38 size=1k ovr=19.76 size=1k ovr=15.38

2 68.91 195.78 196.79

4 125.45 217.87 196.02

6 139.46 204.04 197.2

8 147.54 205.21 196.33

10 150.56 202.95 196.31

12 151.65 208.61 195.73

14 152.41 209.37 196.62

16 153.07 207.43 196.31

size=16k ovr=139.14 size=16k ovr=104.56 size=16k ovr=104.30

2 225.8 302.47 319.19

4 259.76 318.16 319.29

6 269.49 316.56 318.57

8 264.81 316.31 320.11

10 264.4 309.81 321.38

12 261.77 316.04 318.33

14 261.77 316.53 318.14

16 261.85 316.54 318.42

Copyright © 2005, Hyok S. Choi, Samsung Electronics Co.,Ltd. All rights reserved.
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The Benchmark (4/6)
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The Benchmark (5/6)
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The Benchmark (6/6)
• IPC Performance

Linux-2.6.11.6 uClinux-2.6.11.6 Linux-2.4.20-mvista

lat_fifo(us) 200.28 37.89 134.01 

bw_pipe(MB/s) (*12.58) 20.95 22.47 13.89 
(*) was the result of Linux-2.6.7.

Copyright © 2005, Hyok S. Choi, Samsung Electronics Co.,Ltd. All rights reserved.
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What’s the Next?
• Completion of sharing the arch with RMK
• Completion of V6 support
• MPU support

– Manual Memory Protection 

• Porting XScale, StrongARM
and so on…
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