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Cell/B.E. - A Heart of PS3

| one PPE (SMT)

| six sPE |

ass/inputsinputd
Dell USB Keyboardl on usb-0000:00:01.1-2.4

sbhid
.6:USB HID core driver

* One: reserved for
System Software

e Another: turned off
for better yield rate

* Heterogeneous Multi-core Processor

- 1 PPE (Power Processor Element)
* PPU + 512KB L2 Cache
* PPU - PPC64 insn + VMX instructions, SMT/in-odrder

- 8 SPE (Synergetic Processor Element)
* Generic 4way SIMD Processor (SPU, incompat with PPC)

+ LS(LocaI Storage) + MFC(I\/Iem. Flow Cntl)



SPEs — Key of High Performance

Cell Broadband Engine Processor
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* Design Strategies _
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* PPE does NOT achieve
same speed with same
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SPE Memory Architecture

* Like no other ...

- Small (256KB) and High speed LS, instead of Cache
* LS stands for Local Store

- Intelligent DMA (MFC, EA based, coherent check)
* EA stands for Virtual Address Space

ei”'l'/ Able to control precise timing and amount of DMA

- Peak Performance

\,&b Need to address what cache did

g’ - More efforts




* MFC DMA address space to main

DMA issued by SPE (MFC)

memory is EA Space.

* Each LS can be mapped to EA
space.
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SPE Memory Architecture

Embedded Engineers and Kernel Hackers must like this

- Small (256KB) and High speed LS, instead of Cache
* LS stands for Local Store

- Intelligent DMA (MFC, EA based, Coherent Check)
* EA stands for Virtual Address Space

ei"']'/ Able to control precise timing and amount of DMA

- Peak Performance

\,&h Need to address what cache did

g’ - More efforts




Status of Linux Distro
for
Cell/B.E. and PS3



Yellow Dog Linux

* Nov, 2000

- YDL 5.0

* Jun, 2007
- YDL 5.0.2

E—:) Terra Soft —— Linux for Sony PlayStation PS3. IBM Power and pSeries, Mercury Cell, and Apple... E@@
JrfEr REE FTA ERGS Febw-5B)  ScrapBook(E) Wby sgbdH
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E Terra Soft — Linux for Sony - [

Yellow Dog Linux

FOR SONY P53 + IBM CELL * AFPLE POWERPC

What is Yellow Dog Linux ?

An open source, Linux opersting svstem for
home, office, server, and cluster users. Built
upon the Fedora Core, Terra Soft has since
the spring of 1999 developed and maintained
DL for the Power architecture family of
CPUs. This focus and dedication haz lead to
the world's leading Linuws: for Power 05,

...featuring E17

What is included ?

“ellow Diog Linux combines & no non-sense
graphical installer with support for a wide
range of Poveer hardware, leading (but not
bleeding) edae kernels and stable, functional
compilers for code development. And of
course, the foundstion applications and
servers expected for web, database, email,
and network services. Greater than 2000
packages are inclided on the mstaif OI/D.

636 ME / 64 MB

347 MBE /75 MB | BE: pmZ41 Wednesday

v | | |[G]-|voL

A history of dedication and innovation.
Proven world-wide as the preferred Linux
25 for the Power architecture, YOL w5.0
brings Terra Soft into s Sth year of Power
Linwx opersting system development and
suppart. What's mare, w5 .0 introduces E17
as the default desktop environment, granting
users a newy kind of deskiop experience.
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layStation 3 — Gommunity Ubuntu Documentation — Mozilla Firefox
e REE FTN EEES SR-0B) ScrapBockis) V- AJLTH
- @ &} |43 https:/Fhelpubuntu.com/community/PlayStation 3 54| « | [ ' Ly,

(9 <3 PlayStation 3 — Gommunity U [ -

ducumenSearch Titles | Text

13 ubunty “™=

. 6.06LTS | 6.10  7.04 = Community Docs
“ Login to edit User Documentation
L 7 U U n U PlayStation 3
Introduction Contents

1. Introduction

The Flaystation 3 is a videg g ted
by Sony Corp. Aside fro psubuntu.com | Ubuntu on a Playstation 3 - Mozilla Firefox

2rAE) REE HTA EEG Fehv-HE) SorapBock(®) WD A7)
& - - @ 4 | &% hitpes fpsubuntucoms 2| v | B v L,

“ &, psubuntu.com | Ubuntu on a P 3

offers an option to instal
systems such as Linux,
instructions on how to i
Hubuntu, and Edubuntu
The instructions containg
you have the PlayStation

* April, 2007

Download Distr

-— l | b u n t u ; O 4 Users of standard defi
" recommended to use psubuntu.com shows you how toinstall and run the Ubuntu 45

S : : ) ) diggs
Linux operating systerm on a Playstation 3. Read the installation

& %

helpubuntucom ﬁj 0296z

instructions, or join the discussions in our forum. digg it

% Upgrade to 7.10
r

& FredTech upgrade, qutsy, cell Read an

* with the recent release of Ubuntu 7.10 the P33-version has gone
‘ through a few architectural changes. Be aware of this if you're planning
]

o upgrade your Feisty installation directly:

1. Kernel flavor has changed from powerpcé4-smp to cell. 5o if you're
upgrading directly from 7.04 to 7.10, you should run this before or
- u n u after the upgrade:
" § sudo apt-get remove |inwe-inage-powerpcBd-smp |inux-powerpchd-smp

linux-restricted-nodules-powerpcBd-snp

b osudo apt-get install linux-cell
2. Block device names have also changed from the normal fdevfsd 7 to
fdevips3d? - soifyou changed fetc/fstab to refer to hardcoded =z
. At RO e PR S S SV PO .
L %

| ) 21.963: 503 MB /64 MB | | 14 MB /75 ME | EIE pm204 Wednesdasy | OHAHILR: pril 004 Tuesday | ik




fedora

* May, 2007
- Fedora 7

* Nov, 2007

- Fedora 8 —
Under
Development

%) PlayStation - Fedora Project Wiki — Mozilla Firefox

JPLE REE HFTW EEE

Jol7—0iE)  ScrapBook(S) W=D AJLTHH

& - - @ i ||_| http:/ ffedoraproject orgAmiki/FPlayStation |v| [}] -v|fed0ra

wiki
PlayStation
- - . -

Last modified: 2007-04-
Owiners: Echrard 0'Callg

Targeted release: Fedg

Current status

The Fedora rawhide kernel su

An 'otheros bld' bootloader for]
at hitp://david woodhou.sefoth

j I [} PlayStation — Fedora Project - [J I

automatically generated with t

The installer doesn't ywet work
patches to kudzu and anacond

£
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GNU Radio s |

the gnu software radio
Login  Settings  Help/Guide = About Trac

\ m’ Timeline | Roadmap | Browse Source | View Tickets | Search |

Start Page Title Index Recent Changes Page Histary

Installing Fedora Core 7 and the IBV SDK 3.0 on PlayStation 3

These are the quick and dirty instructions. If these don't make sense, take a look Installing
Fedora Core 6 on the PlayStation 3 for additional background.

You'll want to have a USB/RF keyboard attached to the PS3 at this point.
Installation Instructions

* Get installation materials; need 1 blank DVD, 1 blank CD.
o Downlaod Fedora 7 DYD image (IS0}
= Torrent Image (recommended):
http://torrent. fedoraproject.org/torrents//Fedora-7-ppc. torrent
(Fedora-7-ppc)
® mirrors: G httpe Afmirrors. fedoraproject. org/publiclist/Fedora/7 /ppc/
o Download Geoff Levand's = CELL-Linux-CL_20070221-A000N.iso ADDOMN CD iso
= See also = http: Afwww kernel.org/pubylinus/kernel/people/geaff/cell

* Burn the ISO's to disc (do this for both files downloaded abowve)
o In Linux: cdrecord --device=<cdwriter-device > -tao -eject
<image-file.iso>
o Or use whatever DVYD/CD burning tool you prefer (k3b is nice under KDE)

* Update the firmware on your PS3 to the latest {1.93 as of the time this was written).

* Format your PS3's harddrive (this will erase all data an the entire drive)

o There are four options for a 60 GB harddrive:
1. all to PS3
2, all to Other 05
3. 10 GB to Other OS5 and rest to PS3
4, 10 GB to P53 and rest to Other 0S5

o choose either option 2 or 4.

o In the XMB menum, go to Settings --> System Settings --> Format Utility
= Be sure to select Quick format (10 seconds) or you'll be waiting 3.5

haours,

3
@ #% P3| B EHEN O EEERE L IATEESTW [ ATFATFEERIG

& 0844 || BOME/G64MB | | 27MB /75 MB | FHE: pm351 Wednesday = OHLAPILA: amd5l Wednesday 7




renSUSE

* Oct, 2007

- Open Suse 10.3

) PS3 - openSUSE

IR REE FTW BRE ehv-hE ScrapBookiE WD ANTHD

E&-o-& [} |@ hitpe/ fenopensuse.ore/ P53 “| b‘] L'|OD‘3“ Suse |L'*-]

L [ [ PS3 - openSUSE
)

openSUSE’

openSUSE

» Get Software
= openSUSE Wiki
o Build Software

Project Owerdew
How to Participate

Discover it

Article Discussion Edit History |

PS3

CURRENT STATUS of openSUSE on P53:

Working
%) 0penSUSE 10.3 on P53 « Linux and Open Source Blog — Mozilla Firefox |Z”E z
FrilE REE FTA EEE ehT-HE) ScrapBooki3) M-I AJLZHD {}

Documentation

E-o-@& @ |® http:/}’limux.wordpress.camf2007/1U/US/’opemsuse-WDS—on-@‘v‘ p] v|suse playstatioin 3 |L\]

Support Databasze

(9 [JEGE2- | [|#E#kit | [DopensUSe | A bdexof~r | [ Renderst~ || | () openSU- -

Contact

L]

L]

L]

% Communicate
-

L]

W Sitemzp

W What links here
% Related changes
% Recent changes
W Upload file

% Special pages

Linux and Open Source Blog
the linlx & open

source blog
Dctober 6, 2007 this site is dedicated to
news, reviews, thoughts
CpenslJsE 10,3 On PS2 and trends in linux and

open source waorld,

) pages
The spicy power team concentrated

for openSUSE 10.3 on supporting the @ 1. about me

Sony Playstation P53, the major

4|
R —

| § 15186 (]| - 38 MB /6

2. ossflinuy
changes are;
3. my system
* openSUSE 10.3 is fully 3 4, links
installable with ¥asT on the crenSUSE 4a. thinking of
Saony Playstation P53 using linux?

* 3 kexec-based bootloader
called petitboot is used for PS3 -
* There is a development pattern for Cell development on P53 to
easily install the needed packages

4h. welcome
windows users

4c, linux is not windows
4d. getting suse help

Mare details on installing openSUSE 10,3 on PS3 can be found at 4e. sled 10 installation
http: ffen.opensuse.org/PS3. 4f. openoffice arg writer
Besides the PS3, 10.3 also runs on the previously supported Apple 49, 0pEn source apps

Power Mac, IBM POWER, and Pegasos PPC hardware for details see onmse

http:/fen.opensuse.org/POWERGSUSE, QO”-bOOﬁ’]
2 Comments » nrefered distro poll has
been ended. soon a new
1. wow, great article, Although | haven't seen someone did this -

e —
Well, \f 1was in frant of my D\ayStat.lnn, then it means i want to
play Final Fantasy or Tekken, not Linux anymare, (=]

BTW, did the mouse and keyboard is a regular mouse and tOEiCS 2 categories
keyboard or special for PS3 anly

Comment by linux newbie — October &, 2007 @ 2:19 pm (a‘tp‘!g:)atlonsfsaftware
2. [ Junknown wrote an interesting post today onHere’s a quick browsers (B2)
excerptonensUSE 10,3 is fullv installable with ¥asST on the Son buicin fo L
B BOmEREN & SEERE ) IATEERTE [ AETATTIERG (0 A-S0e

B 047 | 1)

_ O9MB/B4MB | 3MB/75ME  FRT pmBSE Wednesday = OHALA: amd5S Wednesday  hilis pmEds




And More...

o .
' . 3 ubuntu
YDL Qe
>4
Gentoo
[ HTTP-FUSE ] 'I:edor'o9
PS3 Linux
G: debian  Momonsa = SUSE

Linux

You can Install your favorite Distro !



Cell/B.E. Performance

What can you do with SPEs



Examples - Finance & Recognition

Multi-period Stochastic Portfolio Optimizer

Total wealth
of portfolio

el |
portfolio T ]

rebalance rebalance rebalance

»
»

time

Performance of Important subroutine

( Cholesky factorization )

GFLOPS
Cell/B.E. 3.2GHz 175 (8SPE)
Core2Duo 2.6GHz 33 (2Core)

5 times faster!!

Real-Time Object Recognition with MPEG2 HD Stream

HD Still Image

Software >
MPEG2 g
m §
Decoder =
Software .
. Object
ﬁ Ob] ect Pos and Size
Recognition

(OpenCV)

=

MPEG2 HD file —
Cell Optimized

Not Cell Optimized

Reference data
[ Face Detection ]

N Real-Time |

Performance |

Object Recognition Speed

msec/frame

Cell/B.E. 3.2GHz 27.1 (4SPE)

Core2Duo 3.0GHz

57.9 (2Core)

2 times faster!!



Some Trial to Finance

* Multi-period portfolio management theory
- calculates the optimal portfolio in every future periods
- formulated as a large scale liner programming

Many cquations
valuables q

Totalwealth 4 | MMinimize -

of portfoho =
N o
) o5 ~-“'=)}:'J;'._~}u—|1¢- (=m"), G=1...D0
=1
t:-’f | 1-;* _Zp;:;.j_f 1 [\1 by ] 1_ ”.;,.:;.I
portfolio T-Li=1...0I)
I
- rl+}‘l!_ ) >

rebalance rebalance rebalance 1+ Ve Lo s o X
-.—rT_l] s e 2 We, (i=1,...,])

time vw =0



Technical Showcase

Power of Cell Broadband Engine
Hiroyuki Machida / Sony Corp.

What is demonstrated How it was improved
Real-Time Object Recognition with MPEG2 HD Stream HD still Image
Software >
MPEG2 N %
As an example of a High Performance Application enabled DEEEEE Software P e \
by the Cell Broadband Engine (Cell/B.E.), we demonstrate ﬁ Object | rosandsize
Real-Time Object Recognition with a MPEG2 HD stream, Recognition Real-Time
implemented using a version of OpenCV optimized for the 8 (OpenCv) Performance
Cell/B.E. |
For reference, we also show the same application running MPEG2 HD file Ceiloptimized
on a conventional PC equipped with the latest multi-core FEifEfi”tcid?a Not Cell Optimized
CPU. The PC cannot achieve such a real-time

performance as the Cell/B.E.. Functions in OpenCV have been off-loaded to

multi-core SIMD processors(SPE) inside

Object Recognition Speed Cell/B.E.
If : : : o
meec/rame Patch or technical information availability
[I/B.E. 3.2GH 27.1 (4SPE . )
Cell 5.2GHz (4SPE) Cell/B.E. optimized OpenCV Project
Core2Duo 3.0GHz 57.9 (ZCore) http://cell.fixstars.com/opencv/index.php/OpenCV_on_the_ Cell

Cell/B.E. optimized OpenCV Patches

https://sourceforge.net/projects/cvcell/

Hardware Information

OpenCV Project
P LAYSTAT | O N®3 http://opencvlibrary.sourceforge.net/



http://cell.fixstars.com/opencv/index.php/OpenCV_on_the_Cell
https://sourceforge.net/projects/cvcell/
http://opencvlibrary.sourceforge.net/

Hello SPE

An Introduction to SPE Programming



SPE Programming Environment

PPE

PPE Application

SPE

Linux Kernel

SPE Application

vector math
library

SIMD math
library

newlib

Diagram of SPE runtime environment

SPE management library - libspe2

SPU toolchain - spu-gcc, ...
- GCC, BINUTILS

libc for SPE - newlib

-  SPE Optimized strings/mem
functions, PPE offloading, ...

SPE elf program launcher - elfspe

Combined GDB — ppu-gdb
- both PPU and SPU programs.

PPU optimized toolchain (recommended)

- ppu-gcec, ...
- GCC, BINUTILS



Typical Cell/B.E. Program Execution Flow

B SPE * PPE Side
= . - Spe_create_context()
) - spe_image_open()
- [1] spe_program_load()

- [2] spe_context_run()

* SPE Side
ver S - [3] Data: Main Memory LS
oo - [4] Process data in LS
Dol | - [5] Data: LS > Main Memory
- [6] Signal to PPE program




Hello SPE

* elfspe allows small stand alone SPE program run directly

% cat hello-spe.c

#include <stdio.h>

int main(unsigned long long spe, unsigned long long argp, unsigned long long envp)

{
printf("*Hello SPE!¥n');

return O;

}

% spu-gcc -Wall -Os -ffast-math -ftree-vectorize »
-ffunction-sections -fdata-sections -Wl,-gc-sections s
-0 hello-spe.elf hello-spe.c

% ./hello-spe.elf
Hello SPE!

%

* For more details, please see “Cell Programming
Primer® in PS3 Linux Distributor's Starter Kit




PS3 Linux Documentation

¥) Basics of SPE Prosrammine - Mozilla Firefox

* Llnux Kernel Ove rVIeW FrlME REE TRl EEE PI9-0E  Scraplok® W-bD  ALTH

- - @ firh) A httpe/ fwwmkernelore/publinuxkernelpeople/eeaft /cel /CELL-Linux-CL_20070516-ADDON/doc/Ce llProer amming Tutarial/E |+ | [ - (5%

©9 A Basics of SPE Programmine [

51 /* DMA Transfer 3 : PUT output data */ hal
52 spu_mfcduaéd (vout, nfc_eaZh(abs_params.ea_out), mfc_eaZl(abs_params.ea_out),
53 abs_params.size * sizeof(float), tag, MFC_PUT CHD):

* - 54 spu_writech(MFC UrTaglask, 1 << tag):

How to Enable Your Distro  ||i s

56
57 return 0;
58 )
Lines 45~408 Used to caleulate absolute values by 2FU 2IMD operations

Click here for the source code for absolute value caleulations by BPT SIMD operations.

* Booting Linux and Installation | .. e s

All sample programs presented =0 far in this chapter run on a single 8PE \
Finally, we will now take a look at the method to execute an application using multiple SFEs

3.5.1 Data Partitioning

* b o Y With Cell programming, how the work is partitioned among available 8PEe is an important consideration. Although there are many ways of doing this, the following
a O r l I l p e C I I C I I I e S explanation is based on a model that subdivides data to enable concurrent processing

The data-partitioning application model parallels the same program across multiple SPEs. Data is partitioned by the PPE program and uniformly distributed to 8FEs. Fig
3.6 provides an image of this approach.

* Application Programming

Environment NN

SPE SPE SPE
) e | ..
- - SPE Program SPE Program SPE Program SPE Pmgram
* Open Source Communities =l
p SPE SPE
s B
| SPE Program J ! SPE Program i i SPE Program [ l SPE Program |

* Cel I P r O q ram m I n q P r I m er Fig. 8.6 - Data Partitioning for Parallel Processing

Programming is performed as follows

3.5.2 Absolute Yalue Calculation Using Multiple SPES

v

[l of alealita relina ealoonleton Tn Soatione 22 and 34 maaetbion in ey toimad im tHha 84 data inmate aeo somaanbad sk mecitiee dntaooee

I t, S a e ntry_ I evel ‘ :el I/B E | GIMB/84MB | | 19MB/ 75 MB  FS:pmd4l Friday | OHLANLA amB41 Friday  bdeR pmB1 Friday  UZAL: pmi041 Friday  #0WLx pm241 Friday
[ [

programming tutorial




Various OSS activities



Linux Distribution Starter’s Kit

Latest Releases

- V14.1 Aug 2007 Geoff's Kernel.Org Git Tree Kernel
- V1.5 Oct 2007 Performance Monitor Support
Purpose

- Providing technical information to create Linux distributions on PS3
Contents

- PS3 Linux Documentation

- PS3 Linux kernel source

- PS3 Platform utilities with source

- PS3 framebuffer sample programs

PS3 Linux boot loader (kboot)

CD -image

- ftp://ftp.uk.linux.org/pub/linux/Sony-PS3

- ftp://ftp.infradead.org/pub/Sony-PS3
Extracted (v1.5)

- http://Iwww.kernel.org/pub/linux/kernel/people/geoff/cell/ CELL-Linux-
CL 20071023-ADDON



ftp://ftp.uk.linux.org/pub/linux/Sony-PS3
ftp://ftp.infradead.org/pub/Sony-PS3
http://www.kernel.org/pub/linux/kernel/people/geoff/cell/CELL-Linux-CL_20071023-ADDON
http://www.kernel.org/pub/linux/kernel/people/geoff/cell/CELL-Linux-CL_20071023-ADDON

Contributions to The Latest Kernel

',’_) Who wrote 2.6.23 [LWH.net] - Mozilla Firefox E|@|g|

JrTME REE HFTW EEE JeIT-0E8 ScrapBookE  W-JLI ANH)
D@ @ [ 2 httpFimnnet/Articles 247582/ 2| ~] B [[Cl-] 35— [S]
@ uihd> B B#z1-2 G OL wiki M LinuxGonf Europe 2007 [ Masato Noguchi/Log/2.. & FindPage - GE Linux P.. »
Q gpl w3 . Vo Gooele ... {E, JapanT... [+ Gmail .. |} Meeting.. || bm Cel. opency .. €« @ v
supported this worlkl, with the results shown below. "Lhese results should always be taken as ~
approxmations; we believe that they are essentially correct, but patches do not come with
Paid-for-by: headers, so a certain amount of guessing is always recquired.
MMost active 2.5.23 employers
By changesets By lines changed
(Unknowr) 1180 1%.0% (Unkmowr) 111777 16.5%
Eed Hat 744 12.0% {Ione) 99649 15.0%
(ITone) 559 9.0%  RedHat 84224 12.7%%
IBM 507 82%  IBM 39449 5.9%
Mowell 421 6.8% Oracle 36205 5.5%
Intel 184 3.0% Renesas Technology 33152 5.0%
Oracle 146 24%  HP 18718 2.8%
Renesas Technology 134 2.2% Tripeaks 18567 2.8%
WIPS Technologies 119 1.9% Nowvell 17990 27%
Metdpp 116 1.9%  Emulex 15942 2.4%
kConsultant) 103 1.7 HenSeurce 15426 2.3%
Google 99 16%  Intel 14962 2.3%
NTT 98 1.6% Sony 11345 1.8%
Sarr 93_15% . Analog Devices 10345 1.6%
Astaro 93 13%  rPath 9678 1.5%
Linuz Foundation 22 1.3% LIPS Technologies 2171 1.4%
MontaWista 81 13% Solid Boot Ltd. 8937 1.3%
SG1 T O12%  MontaVista 8065 1.2%
Cumranet 72 12%  PMC-Sierra 6388 1.0%%
CLaogic 62 1.0%  Astaro 6687 1.0%
Red Hat retains itz place at the top of the by-changesets list, though its percentage of changes
has dropped a bit. By lines changed, developers known to be working on their own time (the
"None entry) beat out all corporate contnbutors It is worth noting that much of lines-changed
O #® -] ,ﬁcmﬁcm @ gumzr:(m [ FATEART D AIF L IFRERIC)

B 10375

o

Br pmd52 Tuesday | OHLANLA: am1252 Tuesday | AULhwR pm1:22 Tuesday | JUAAL: pmB52 Tuesday  AJLL: 4

Most PS3 support got
mainlined in 2.6.23

Become third

contributed company

In Japan

- both in # of change lines
and change sets

Who wrote 2.6.23

- http://lwn.net/Articles/247
582/

Who's writing Linux?

- http://www.linuxworld.co
m/news/2007/092007 -
kernel.html



http://lwn.net/Articles/247582/
http://lwn.net/Articles/247582/
http://www.linuxworld.com/news/2007/092007-kernel.html
http://www.linuxworld.com/news/2007/092007-kernel.html
http://www.linuxworld.com/news/2007/092007-kernel.html

Summary of Community Activities

OSS for CBE ML

- Discussing Cell/B.E. open software, including PS3 Linux kernel, other Linux on
Cell, libspe, and so on.

- URL: https://ozlabs.org/mailman/listinfo/cbe-oss-dev
Linux on PowerPC developers’ ML

- URL: https://ozlabs.org/mailman/listinfo/linuxppc-dev
GCC Web Site and ML

- URL: http://gcc.gnu.org/

Binutils Web Site and ML

- URL: http://sourceware.org/binutils/

GDB web Site and ML

- URL: http://sourceware.org/gdb/

Newlib Web Site and ML

- The matter about newlib, which is used as C library for SPE, is discussed in
Newlib ML.

- URL: http://sourceware.org/newlib/
kboot Web Site and ML

- URL: http://kboot.sourceforge.net/
Perfmon?2

- URL: http://perfmon2.sourceforge.net



https://ozlabs.org/mailman/listinfo/cbe-oss-dev
https://ozlabs.org/mailman/listinfo/linuxppc-dev
http://gcc.gnu.org/
http://sourceware.org/binutils/
http://sourceware.org/gdb/
http://sourceware.org/newlib/
http://kboot.sourceforge.net/
http://perfmon2.sourceforge.net/

Summary of Community Activities - 2

* Bullet Physics Library
- SIMD and Vector math library also included in
- http://sourceforge.net/projects/bullet/

* OpenCV for Cell

- open source computer vision library
- http://cell.fixstars.com/opencv/index.php/OpenCV on the Cell

* Cell Broadband Engine Architecture forum @ IBM
developersWorks

- http://www.ibm.com/developerworks/forums/dw forum.jsp?forum
=7/39&cat=46

* Georgia Tech Cell BE Libraries
- FFT, GZIP, MPEG2 and RC5
- http://sourceforge.net/projects/cellbuzz



http://sourceforge.net/projects/bullet/
http://cell.fixstars.com/opencv/index.php/OpenCV_on_the_Cell
http://www.ibm.com/developerworks/forums/dw_forum.jsp?forum=739&cat=46
http://www.ibm.com/developerworks/forums/dw_forum.jsp?forum=739&cat=46
http://sourceforge.net/projects/cellbuzz

*

*

It's Time to Try By Yourself !

Anyone can use favorite Linux Distro on PS3.
Utility of SPE is key of high performance.

Starting SPE programming Is easy and must be
fun.

Various community activities have arisen.

Let’s Install Linux to your PS3 and
get start SPE programming.



Appendix



Development Packages

IBM Cell BE SDK 3.0 - FC7 based packages
- http://lwww.bsc.es/plantillaH.php?cat 1d=459

Documents
- http://www.bsc.es/plantillaH.php?cat id=326

YDL 5.0.2 includes some of IBM Cell BE SDK 2.0
packages

Ubuntu 7.04 —Beta deb packages (IBM Cell BE SDK 2.1
based)

- deb http://people.ubuntu.com/~doko/ubuntu feisty-proposed/
- deb-src http://people.ubuntu.com/~doko/ubuntu feisty-proposed/

Ubuntu 7.10 will include some of IBM Cell BE SDK 3.0
packages


http://www.bsc.es/plantillaH.php?cat_id=459
http://www.bsc.es/plantillaH.php?cat_id=326

Development Packages

Mandatory

GCC for SPU
* spu-gcc-4.1.1-107.ppc.rpm
* Spu-gcc-c++-4.1.1-107.ppc.rpm
BINUTILS for SPU
* spu-binutils-2.17.50-8.33ppc.rpm
GDB for both PPU and SPU
* ppu-gdb-6.6.50-28.ppc.rpm
newlib - libc for SPU
* spu-newlib-1.15.0-82.ppc.rpm
libspe2 - SPE management library
* libspe2-2.2.0-91.ppc.rpm / .ppc64.rpm
* libspe2-devel-2.2.0-91.ppc.rpm / .ppc64.rpm
* libspe2man-2.2.0-91.noarch.rpm
elfspe - SPE elf launcher
* elfspe2-2.2.0-91.ppc.rpm



Development Packages

* Recommended

- PPU optimized toolchain

* PPU BINUTILS
- ppu-binutils-2.17.50-32.ppc.rpm

* PPU GCC
- ppu-gcc-4.1.1-57.ppc.rpm
- ppu-gcc-c++-4.1.1-47.ppc.rpm
- ppu-gcc-fortran-4.1.1-57.ppc.rpm

- SIMD and Vector Math
* simd math 1.02 & vector math 1.01
* As part of bullet physics lib

- http://sourceforge.net/project/showfiles.php?group i1d=14
7573



http://sourceforge.net/project/showfiles.php?group_id=147573
http://sourceforge.net/project/showfiles.php?group_id=147573

Cell/B.E. Programming Tips

Consider to use ppu-gcc.
- 20% faster code, according with some measurement.

Be careful, default GCC ABI is up to configuration.
- ppu-gcc 64bit (-m64) is default
- gcc on Fedora 32bit (-m32) is default

Recommended spu-gcc/spu-g++ options
- -Os -ffast-math -ftree-vectorize

—WIl,-gc-sections -ffunction-sections -fdata-
sections

-fno-rttir -fno-exceptions (g++)
Use —03 —funroll-all-l1oops, instead of —0s, for faster code

Consider giving a hint to spu-gcc for branch prediction,
builtin_expect()



Summary of Community Activities

OSS for CBE ML

- Discussing Cell/B.E. open software, including PS3 Linux kernel, other Linux on
Cell, libspe, and so on.

- URL: https://ozlabs.org/mailman/listinfo/cbe-oss-dev
Linux on PowerPC developers’ ML

- URL: https://ozlabs.org/mailman/listinfo/linuxppc-dev
GCC Web Site and ML

- URL: http://gcc.gnu.org/
Binutils Web Site and ML

- URL.: http://sourceway,
GDB web Site and ML

- URL: http://sourceware.org/gdb/
Newlib Web Site and ML

- The matter about newlib, which is used as C library for SPE, is discussed in
Newlib ML.

- URL: http://sourceware.org/newlib/
kboot Web Site and ML

- URL: http://kboot.sourceforge.net/
Perfmon?2

- URL: http://perfmon2.sourceforge.net

U8tions -fdata-sections



https://ozlabs.org/mailman/listinfo/cbe-oss-dev
https://ozlabs.org/mailman/listinfo/linuxppc-dev
http://gcc.gnu.org/
http://sourceware.org/binutils/
http://sourceware.org/gdb/
http://sourceware.org/newlib/
http://kboot.sourceforge.net/
http://perfmon2.sourceforge.net/

Summary of Community Activities - 2

* Bullet Physics Library
- SIMD and Vector math library also included in
- http://sourceforge.net/projects/bullet/

* OpenCV for Cell

- open source computer vision library
- http://cell.fixstars.com/opencv/index.php/OpenCV on the Cell

* Cell Broadband Engine Architecture forum @ IBM
developersWorks

- http://www.ibm.com/developerworks/forums/dw forum.jsp?forum
=7/39&cat=46

* Georgia Tech Cell BE Libraries
- FFT, GZIP, MPEG2 and RC5
- http://sourceforge.net/projects/cellbuzz



http://sourceforge.net/projects/bullet/
http://cell.fixstars.com/opencv/index.php/OpenCV_on_the_Cell
http://www.ibm.com/developerworks/forums/dw_forum.jsp?forum=739&cat=46
http://www.ibm.com/developerworks/forums/dw_forum.jsp?forum=739&cat=46
http://sourceforge.net/projects/cellbuzz

Legal Statement

My talk is based on public-available information and
doesn't represent any of Sony Corp. and/or Sony
Computer Entertainment Inc. positions and/or opinions.

“Linux” is a registered trademark of Linus Torvalds.

“PLAYSTATION” and “PS3” are registered trademarks
and “Cell Broadband Engine” is a trademark of Sony
Computer Entertainment Inc.

“IBM” and “IBM (logo)” are trademarks or registered
trademarks of International Business Machines
Corporation.

Other company, product, and service names/logs may
be trademarks or service marks of others.
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