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Linux and Open Source Software Trends
POWER processor & Power Systems benefit to Linux
Advanced Toolchain
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SDK for PowerLinux
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Linux and Open Source Software Trends

= Becomes more “enterprise”
— This report says

» 73% companies now place
open source equal to or
ahead of proprietary software

* 68 % companies use Linux,
which is the most popular
open source package than
others

* please refer to the source, original website

3 Source : OpenLogic http://olex.openlogic.com/wazi/2011/survey-shows-enterprise-open-source-usage-ubiquitous/ © 2012 IBM Corporation




LinuxCon Japan 2012 : A Linux Application Tool to Leverage the Full Capability of Hardware

From Edge to Business Critical Workloads

= Adoption area of Linux and Open Source Software
seem to expand from edge towards backend workloads

* |T-led cloud adoption
« Utility billing models

» Cornerstone of » Accelerated adoption
industry join existing datacenter strategies post-downturn
community » Steady adoption

e Linux adoption in the through downturn

enterprise accelerates

1991 — 2004 2005 — 2006 2007 — 2009—
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PPC and PPC64 architecture

» Embedded, Super Computers, Game Consoles, Appliance and Enterprise Servers

IBM Power Systems

* Please refer to
endor website

OpenBlocks Micro Server Pathfinder

5 http://openblocks.plathome.com/ © 2012 IBM Corporation

Phoenix
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= POWER is
— a RISC microprocessor architecture developed by IBM
— a microprocessor implementation of the POWER ISA

= |BM Power Systems
— uses IBM POWER processor
* Now the latest processor generation is POWER7
— supports running Linux
* Red Hat Enterprise Linux, SUSE Linux Enterprise Server
Fedora, Debian...
* IBM calls these Linux environments on Power Systems as “PowerLinux”

» POWER & Power Systems can provide to Linux users and market
— additional choice of server hardware
— more Scalability & Reliability

© 2012 IBM Corporation
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More Scalable

= More numbers of CPU Core are supported
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More Reliable

= Trying to run continuously when an error occurs

Transparent error recovery by Hardware

Check Point
for Processor Status
Error Check per Cycle

No Error |
Error

Resume from the Latest Check Point

No Error |

Error (Soft Error )

Move Other Processor and Resume

- Processor Recovery Y\

(Hard Error )

PCIl Bus Error Recovery

Capability to improve the reliability of
PCI/PCI-E bus peripherals

POWER CPU

iv) GX+ Bus control T
RIO Brige
i) RIO-G Failover—" X f 11
PCI Bridge PCI Brige

I I * Parity Error
i) PCI Bridge EEH/

PCI to PCI

TIX

i) PCI Bus EEH PCI Adapter

J

J

EEH is introduced in the competing session.
Please follow-up after finish of conference

© 2012 IBM Corporation
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= Linux Application is portable although between different architectures.

— On commercial distribution of Linux, such as RHEL or SLES, although different
architecture,

* Linux kernel is built from same version of source code, so available almost
completely same function on kernel

* Bundling middleware and libraries are also same version, so available almost
completely same API for middleware or libraries

ex) RDBMS, Language Runtime, Graphic Libraries...etc.
— Recent application is coded by “portable” Language
« Script Language, such as Perl, PHP, Ruby

 Java

— Web-App-RDB 3 Tier Application depends on only middleware layer

= Only C/C++ Applications or Libraries modification should be careful.

9 © 2012 IBM Corporation
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Two Major helpers for more easily C/C++ application development

= Advance Toolchain Linux on Power Systems

» Software Development Kit for PowerLinux

10 © 2012 IBM Corporation
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= Available from University of lllinois Web Site

— A set of open source software development extensions and tools allowing users to take
leading edge advantage of IBM latest hardware features:

POWERG6 enablement

POWERG6 Optimized scheduler

POWERG6 Native DFP instruction support
POWERG6 VMX enablement with auto-vector
POWERY7 enablement

POWER7 Optimized scheduler

POWERY7 Native DFP instruction support
POWER7 VMX/VSX enablement with auto-vector

ppc970, POWER4, POWER5, POWER5+,POWERG6, POWERG6X, POWER7
optimized system and math libraries

libhugetlbfs 2.0 support

http://www.ibm.com/developerworks/wikis/display/hpccentral/How+to+use+Advance+Toolchain+for+Linux+on+POWER

11
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» The repository Information is available from following URL.:
http://www-304.ibm.com/webapp/set2/sas/f/lopdiags/yum.html

= Easy to install
— Recent versions are available through online repository, such as yum and zypper.
— Prior to install AT, install locally only 1 package
* For example on RHEL

# rpm -ivh ibm-power-repo-1.1.6-5.ppc.rpm

— After that, Just execute online installation command
* For example on RHEL

# yum install advance-toolchain-at5.0-runtime
or
# yum install advance-toolchain-at5.0-devel

» Flexible, easily co-exist and switch the multiple versions of tool chains

$ Is /opt
at4.0 at5.0

12 © 2012 IBM Corporation
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= PostgreSQL is
— a famous open source RDBMS
— developed by PostgreSQL Development Community

= PostgreSQL contains a self benchmarking tool, pgbench
— pgbench execute serveral types of workloads
» Offline Batch Transaction (pgbench default, TPC-B)
* Read Only Queries (pgbench -S)
* Online Mix Transaction (pgbench -N)

= pgbench -S mainly depends on CPU and memory

13
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Results of Adaption of AT5.0

tps (including connections establishing)

14

pgbench =S, scale factor 100, 500 sec,
32-core POWER7 on Power 750 (128 threads)
max_connections = 32, shared_buffer = 8GB

300000.00
250000.00 - =
200000.00
150000.00
100000.00 f
§ % RHELG6.1 (SMT off)
AN
£0000.00 RHEL6.1 (SMT 4)
v = RHEL6.1 +AT5
(SMT off)
0.00
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= AT5.0 also provides other functions:
» Decimal Floating Point Library (libdfp)
« GNU Binary Utilities (Id, Idd, objcopy, objdump, nm, and others)
 GNU Debugger (gdb)
» performance analysis tools (Oprofile, Valgrind, gprof, mtrace, xtrace, iTrace)
 The AUXV Library (libauxv)

= But does not automatically covers
— SMP scalability

http://www.ibm.com/developerworks/wikis/display/hpccentral/How+to+use+Advance+Toolchain+for+Linux+on+POWER

15 © 2012 IBM Corporation



LinuxCon Japan 2012 : A Linux Application Tool to Leverage the Full Capability of Hardware

Example: PostgreSQL 9.2dev Modification on POWER
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tps (including connections establishing)
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i

pgbench =S, scale factor 100, 500 sec,
32-core POWER7 on Power 750 (128 threads)
max_connections = 128, shared_buffer = 8GB

///\

unlocked test in TAS_SPIN

16 connection

—%=git head on Dec. 22

LWARX ;Iint, LWSYNC
32 connect%pZ

64 connection -

60

80 100 120 140

# of connections

—#=git head on Jan. 2 git head on Jan. 4 © 2012 IBM Corporation
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To Leverage the Full Capability

= SMP scalability improvement
IS important

= Analytics and Suggestion may
help your development

— System Analytics
— Code Suggestion

LinuxCon Japan 2012 : A Linux Application Tool to Leverage the Full Capability of Hardware

More Scalable

= More numbers of CPU Core are supported

Linux Only Model
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Source : http://www.ibm.com/systems/jp/x/product/ & http://www.ibm.com/systems/jp/power/hardware/
at Mar. 2012

© 2012 I1BM Corporation
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SDK for PowerLinux

= New released in 2012
» Eclipse-based IDE
— CDT
— Code Analytics Tool

IBM Software Development Kit for PowerLinux

- GFE 1.0.0

—PTP

= All-in-one solution for developing
softwares on PowerLinux
(Linux running on Power Systems)

Licensed Malarals - Property of |BM Corp. L-WSMA-8540%05 © Copyright 2011, 2012 |BM Corporation. IBM, tha IBM logo. ibm,com,
POWER and PowerLinux are trademarks of IBA Corporation, registered in many jurisdictions worldwida. Other product and service
namas might ba trademarks of I1BM or othar companies. A curmant st of 1BM trademarks is available on the Web at "Conyright and
Trademark Information” ai www. ibm comdegal/copytrade. shiml. Linux is a registered frademark of Linus Torvalds in the United States,
other countrigs. or both. Java and &l Java-based frademarks and logos are frademarks or registered trademarks of Oracls andior its
affiliates. This Program is ficenzed under the terms of fhe bcense agreement accompanying the Program. This license agresment may be
either located in a Program directory folder or library identified as "License” or "Mon_IBM_License”, if applicable, or provided as a prnted
licensa agreement. Please read this agreement carefully before using the Program. By using the Program, you agres fo lhesa terms.

OUILT ON

" http://www.ibm.com/webapp/set2/sas/f/lopdiags/sdklop.html

© 2012 IBM Corporation
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= Available from following URL,;

http://www-304.ibm.com/webapp/set2/sas/f/lopdiags/sdklop.html

= Easy to install (same as AT)
— Recent versions are available through online repository, such as yum and zypper.

19

— Prior to install SDK, install locally only 1 package
* For example on RHEL

# rpm -ivh ibm-power-repo-1.1.6-5.ppc.rpm

— After that, Just execute online installation command
* For example on RHEL

# yum install ibm-sdk-lop

© 2012 IBM Corporation
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SDK sample screen shots

Resource - IBM Software Development Kit for PowerLinux
File Edit Navigate Search Project Run Window Help

""
e

About IBM Software Development Kit for PowerLinux
IBM(R) Software Development Kit for PowerLinux

Version: 1.0.0

Welcome to IBM Software Development Kit for PowerLinux

Licensed Materials - Property of IBM. L-WSMA-854Q9G (C) Copyright 2011, 2012 IBM Corporation. IBM,
the IBM logo, ibm.com, POWER and PowerLinux are trademarks of IBM Corporation, registered in

many jurisdictions worldwide. Other product and service names might be trademarks of IBM or other
— Overview Tutorials companies. A current list of IBM trademarks is available on the Web at "Copyright and Trademark
‘-Q - Information” at www.ibm.comy/legal/copytrade.shtml. Linux is a registered trademark of Linus
EptanEvR kiRt s A Gatipughasitais *| Torvalds in the United States, other countries, or both. Java and all Java-based trademarks and logos
are trademarks or registered trademarks of Oracle and/or its affiliates. This Program is licensed under
the terms of the license agreement accompanying the Program. This license agreement may be
either located in a Program directory folder or library identified as "License" or "Non_IBM_License”, if
@ ¢, Samples <,/\> What's New applicable, or provided as a printed license agreement. Please read this agreement carefully before
" Try out the samples "\/‘ Find outwhatis new i

using the Program. By using the Program, you agree to these terms.

This product is Built on Eclipse {tm) (http://www.eclipse.org)
a

C/C++ - PowerLinux Sample Project/src/PowerLinux Sample Project.c - IBM
y Web Resources File Edit Source Refactor Navigate Search Project Run Window Help
Read more on the Web

=2 @ & @ 6 |&- o 8- 0- 0 a- | || B | D @O
B E}EJC-{’H [7iResource
lFea | =5 : <
|L Project Explorer &3 ! &l PowerLinux Sample Project.c & | ‘1nsta|lation Detai|s|
I* —_—
| . =
Name : Pomerlinux.c { Hide Inactive Elements |
= g sc Author : Sample LTl y stdlib.h
- ~ g€l Powerlinux Sample Projec Version @ main{void) : int
o g Main(void) : int anyrl‘ghf : Your copvflgrlwt notlce.
. Description : Hello World in C, Ansi-style
2 stdio.h :
2 stdlib.h */
=
#include <stdio.h>
finclude <stdlib.h>
int main{void) {
puts("!!1Hello World!!!™); /* prints !!!Hello World!i!! */
return EXIT SUCCESS;
1
‘% ‘)J
7. Problems 22 | Task5| = Eonsole| = Properties % Remote Environments W, k]
1 error, 2 warnings, 0 others -
Description Resource Path Location Type
b & Warnings (2 items)

|JE‘H¥E‘—L|

n® gj% Powerlinux Sample Project

© 2012 IBM Corporation
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» C/C++ project support of IBM Advance Toolchain
— Power optimization wizard

» Linux Tools OProfile plugin
— Launch and analysis integrated with code development
— Configurable for HW specific event profiling
— POWERG6/7 PMU events

» Linux Tools Valgrind plugin
— Launch and analysis integrated with code development
— Open framework for dynamic analysis
 Memcheck, detects memory leaks and malloc/free errors
» Cachegrind, cache and branch miss analysis
» Helgrind, thread and data race analysis
— PowerlSA features for POWERG6/7

» Linux Tools RPM plugin
— Build RPM packages from source code

21
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» FDPR (Feedback Directed Program Restructuring)
— Integrated with Eclipse/CDT for ease of use
— Works on both executable programs and shared libraries
— Provides post-link global code optimization step
— Tunes program to a representative workload

= Source Code Advisor
— Leverages the FDPR dynamic inter procedural analysis capabilities
— Provides interactive feedback to the developer
— ldentifies hot spots in source code that need rework
— Specific suggestions for
» Source code structure improvements
» Compiler/linker options to use

» Code Migration Assist plugin

— Integrated with Eclipse context sensitive source tooling

— Scan/Analyze application source for common migration issues
» Data Endian dependent unions and structures
» Cast with potential endian issues
* Non-portable data types
* Non-portable inline assembler code
* Non-portable or arch dependent compiler builtins
* Proprietary/Arch specific APIs
» Performance degradation

22
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Sample Screenshot : Profile application performance with ease

2 @ TightVNC: spin.ltc.br.ibm.com:2 (wainersm)

23

@) Applications  Places System @& & ~ Thujul 14, 3:34PM

File Edit Source Refactor Navigate Search Project Run Window Help

| r9v

© &'java & SystemTap Dashboard &z SystemTap IDE | [5C/C++| [~ Resource

C/C++ - bzip2-1.0.6/bzlib.c - IBM Software Development Toolkit for Linux on POWER

& B @ e ey & B [ 0v v | @ |[ME @ | v e ey

I Project Explorer 22

B S “’|
I

< == bzip2-1.0.6
= ¥ Binaries
¥ e bzipZ - [ppc64/be]

b 3 bzip2recover - [ppc64/t|
[ Archives

i Includes

= data

[} blocksort.c

[ bzip2.c

[£ bzip2recover.c
[r] bzlib_private.h
[g bzlib.c

{n bzlib.h

[} compress.c

[ crctable.c

[} decompress.c
g dlitest.c

[ huffman.c

[£ mk251.c

[ randtable.c

L6 s0EWG.C

S v v S v A S S S A v R S

<]

BZ UPDATE CRC( s->blockCRC, ch ):
¥

s=>inUse{s->state in_chl = True;
switeh (s-»state_in_len)
case 1:
s->blockis->nblock] = (UChar)ech; s->nblock++;
break;
case Z2:
s=»plockis-*nblock] = (UChar)ech; s->nblock++;

{2 Problems | % Tasks | El Console | & Properties I B OProfile 32

< (% CYCLES
w g current
~ @] 100.00% in /home/wainersm/sandbox/bzip2-1.0.6/bzip2
b fi) 54.22% in .mainSort [blocksort.c]
b fO 34.26% in .BZ2_compressBlock [compress.c]
P f0» 8.94% in .handle_compress.clone.2 [bzlib.c]
< f0 1.33% in .add_pair_to_block [bzlib.c]
0.25% on line 221
"B 0.21% on line 220
0.13% on line 235

E N 17% an lina 241

& bzlib.c =08
veid add pair to bleck ([ EState® s | E
Int32 i;
Uchar ch = (UChar) (s->state in ch); i
| for (i = 0; 1 < 's->state in len; i++) |

o= Ou... ¥ |@ Ma... |~

|

B N W o ¥

=

2 bzlib private.h

e BZE_bz_AssertH_i
o % bz_config_ok{void]
e 5 default_bzalloc(vo

o ° default_bzfree{voi

o % prepare_new_bloc!
o ¥ init_ RL{EState*) : \
o % j[sempty RL(EState| |

- TN e e e e e e et

(<]

Writable Smart Insert 220:1
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Sample Screenshot : Source Code Advisor

D & @ TightVNC: spin.ltc.br.ibm.com:1 (wainersm)
@ spplications  Places System & & : Thu Apr 12, 11:36 AM

C/C++ - coreutils-8.13/src/du.c - IBM Software Development Kit for PowerLinux o x e
File Edit Source Refactor Navigate Search Project Bun Window Help ;t?
| riv @6 | @ e @rer R By [ $0v Q| @S| @ T HYFy e Gy B
& FERemote C/C++ %:Debug =Trace Analyzer [_ﬁ%{:[{:++=J [ Resource
[i5 Project Exp... 22 |= O | duc 2 exclude.c S0O|lgEo ¥ @mMm| =0
— —
= \1,=. - | ok = false; EE —
A L PLY i~ 'ELl'UI.:cI:FII: ll
a7 FATTA_E [a] else if (infa != FIS DP) =1 5
b &S AT4.0_sharedlib c gl 2 B ¥ °
{==] 3 A
P =5 AT4.0_sharedlib_z E U config.h 2
P =5 AT4.0_staticlib | [ i U getopt.h
b S AT4.0 staticlib_ap| * Make the gtat buffer *SB valid, or fail noisily. E U sys/types.h
P =5 AT5.0_executable if (info == FTS NSOK) : Hi| = asserth
P =5 AT5.0_sharedlib [ & E W system.h
. fts_=set (fts, ent, FETI5 AGAIN); =
PR ATS.0 sharedlih » K FTISENT const *e = fts_read (fts); ED _-! argmitChI:h [~
b 5 AT5.0 staticlib |_U¥J¥iu [ T D)
£ AT5.0 staticlib a ' = . = . T - -
E LiCOND_ 2R £ Problems |«E§Tasks| Properties Remote Environments ‘ =] Console“ﬂ' Source Code Advisor 2 ‘ g |
— "‘.'.L."'-'.ccre:.rtil' 813 P FIX LOAD-HIT-STORE Epmmem
' A h : < INLINE FUNCTION [High call overhead of a hot small function
L Archives
b & Binaries = 26.44% in process_file() [{home/wainersm/demo_projects/coreuti
b = build-aux = ﬁﬁS%onlme 428
b = cachedir callee: line 420 in excluded file_name() [exclude.c], xcount:
P 6.63% on line 487 ———
b gz doc . . iSc-Iutic-n
b = gnulib-tests b 6.63% on line 487 (Compiler: inline callee into caller - replace
b il Includes P 6.54% on line 435 \call to callee with its body
b &= lib [ 20.19% in fts_build() [fhome/wainersm/demao_projects/coreutils-&
b oma gl P 13.66% in duinfo_add() [/home/wainersm/demo_projects/coreutil: -
BT Y |.J$I [>]
ki Writable Smart Insert 428: 58

8]
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Sample Screenshot : Analyze thread using the Trace Analyzer

2 @@ TightVNC: spin.ltc.br.ibm.com:1 (wainersm)
@) Applications Places System & &&

Wed Apr 11, 3:52 PM

#® Trace Analyzer - COND/COND_2012.04.11.15.08.04.899/COND_2012.04.11.15.08.04.899 log0.pthreads - IBM Software Deve - o X

File Edit Navigate Search Project Run Window Help

8 o ||

T,

[»

b 5 AT5.0 sta
~ == COND

I = Debug

E .cproject

Trace Table &2 ‘ =

| Show; Hz 1

‘next1| prev1|

Index Record Type
| Mutex
utex_Status

Trace file: |0in COND_2( v|

=t | [% I:,'l\v Civ @V
Firparallel Debug 888 Parallel Runtime [EIRemote C/C++ % Debug |"Trace Analyzer fgc/c++ [Resource
"EEOND 2012.04.11.15.08.04.899 log0.pthreads 2 | =gl
Tt L i i L i i L i i | i j
Prewewi . ! |
| -
tick 27327496 [2732,7506 7327526
\ L
Threads ™ |
Ouermlew | Locks by thread. Hot Iocks' Hot Cond Var|
‘Q@ S.. | %o st...! E= A... ‘ = B || & Record Details‘lf-".Adviserlist|E Pmperties!E Console &3 ‘ =
| | I
=<terminated= COND (1) [Trace Analyzer for pthreads] /opt/ibm/pthread-mon/
Color Map: | Events =
p: | | x % & @EE o« e o
Name Color 'ﬁigﬂ___ocateaenh]ane:‘ro]Ea"tnp.faa;clataQO 20411150917, 4c, 159);
e SASAllocateSemID (6c0006c3, 199); allocated ID = 950282
Thread SAS Lock Semaphores already initialized
Start context already exists
) find 1fLog = 8796361457664 in context
Exit after SPHContextFindBylame
Join before create iterator
ek lock tid = 16054, pthread_tid = 17590124%40448
= tid = 16082, pthread_tid = 17590114447808
Condvar wait tid = 16061, pthread tid = 17590124933568 |
| [2] |
.04.11.15.08.04.899/COND_2012.04.11.15.08.04.899_|log0.pthreads ‘ Launching remote_coreutils (5); (0%)

| @ wainersm@spin: ~ | @

. [libquantum - Simulati... || () Trace Analyzer - COND... |

Cy
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Sample Screenshot : Execute Migration Advisor (1/2)

Y

| 9~
2

File Edit Source

C/C++ - IBM Software Development Kit for PowerLinux

fgRemote C/C++

bl v A A A S T S i A S A R

|_"i>-_.| Bro

'?_Wmﬂm[ﬂ'ﬁ

ject :_,li lorer: 23 ‘

=]

- g2 libguantum-1.0.0 [

[n classic.
classic.o - [ppc
[} complex.c

[ complex.h
complex.o - [pd
[n] config.h

[l decoherence.c
(b decoherence.h
decoherence.o
[n defs.h

[ density.c

[h density.h

[ density.o - [ppc
[ error.c

[n] errorh

&} error.o - [ppc64

[ 4]
[ Resource

P Autotools
Builders
C/C++ Build
C/C++ General
» Code Analysis
Code Style
Documentation

File Types
Indexer
Language Mappi
Paths and Symib
XL C/C++ Langu
Linux Tools Path
Project References
Run/Debug Setting:
Service Configurath

Refactor Navigate Search Project Run Window Help

Properties for libquantum-1.0.0

Code Analysis
Pmbléms
Name Severity
[=] Function cannot be resolved @ Error
[=l Invalid arguments @ Error
[=] Method cannot be resolved @ Ermor
[=] Field cannot be resolved @ Ermor

(]

M

Format String Vulnerability

xB6-specific compiler built-in
x86-specific assembly

Struct with BitFields

Cast with endianness issues
Union with endianness issues
Long double usage
Performance Degradation

- Linux/x86 to PowerLinux application mi

&

i}

Syscall not available for PowerLinux &

Linux/x86-specific API

[=] Abstract class cannot be instantiatec @ Error
<[] Security Vulnerabilities

Waming

Waming
Waming
Warning
Waming
Wamning

Wamning
Waming
Waming

L L eeeessssss——

>
| o
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L;.*s:; libguantum-1.0.0
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[ Project Explorer 53| 4°
- Rename... F2
P = libguantum
- & libquantum-1.0. R
b B Archives i
b ¥ Binaries Build Project
P [g classic.c Clean Project
b [ classic.h Refresh ES
b |&classic.o-[pp  Close Project
b [g complex.c Close Unrelated Projects
b s complex.h Build Configurations >
b [ complex.o-I]  make Targets 5
b [k config.h Index 5
b [g decoherence. - :
Show in Remote Systems view
P [n decoherence. & i
P oy decoherence. s
Run As >
b [n defs.h - :
b [g density.c ;eﬁ:[g: g
b (& densityh ;m e ¢
b [& density.o - [pg i .
Compare With >
b [g errorc .
Restore from Local History...
P [n errorh o = 5
P[5 error.o - [ppcé i ek i )
b R Add/Remove Rpmlint Wamings
(| 9
[ i Run C/C++ Code Analysis
- -t‘ M =
Alt+Enter
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Sample Screenshot : Execute Migration Advisor (2/2)

C/C++ - povray-3.6.1/source/mesh.h - IBM Software Development Kit for PowerLinux %
File Edit Source Refactor Navigate Search Project Bun Window Help g
= & | g & B o | | 5+ O~ @ Qv | ™ 4 | | o (ov B
Y HgRemote C/C++ %3Debug =Trace Analyzer |[EC/C++ [5Resource
E‘:;Prc-jec:tExplorerEﬂ = Elii@] mesh.h & =HET 2 se @:M|':' 8
- -
B S v‘ %o ) - ~
bé;llbquantum . meidec Vet D B w6 e
: : N # MESH_H
Y bbox.h
ks unsigned int Smooth:1; < @ pov
b [ classic.c unsigned int Dominant Axis:Z;
b @ dlassich s,
b @) classic.o - [ppc6d/be long Mormal_TInd;
b [& complex.c : long Pl, P2, P3; _ [* Indices of triangle vertices.
b [ complex.h ﬂ (< I ——— ] Al
b [ complex.o - [ppc64/| || . Problems | & Tasks | = Properties | 3 Remote Envimnments|E{:onsule = Migration Advisor View 32| ¥ = O
b [n config.h 0 errors, 1,217 warnings, 0 others (Filter matched 157 of 1217 items) B
P [g decoherence.c Description Resource | Path | Location Migration Adv
B [n decoherence.h P& Union with endianness issues (21 items)
b [y decoherence.o - [pp b & Castwith endianness issues (100 of 1160 items)
b [n defs.h > & Performance Degradation (2 items)
P [ density.c = & Struct with BltFleIds (8 |tems}
P [n density.h & Check for possible problems relz _ 3y line78  Struct B
[ density.o - [ppc64/b & Check for posmble pmblems related tc- thIE struct mth Lif_vms.c fpm.rra', line 338 Struct with Bit
B [g emorc & Check for possible problems related to this struct with: tif vms.c /povray line 343 Struct with Bit
P [n erorh L & Check for possible problems related to this struct with: tif vms.c [povray line 355 Struct with Bit
. S T g|. P iy PR B e \ oo i _}]
J' e Check for possible problems related to this struct with bit fields
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» Linux and Open Source Software becomes
— to be adopted deeply inside of enterprises.

» POWER processor & Power Systems can provide
— More scalability and reliability for Linux
— Another hardware choice for Enterprise Linux Server Market

» PPC64 Linux can use Free Application development tools
— Advanced Toolchain
» Easy to improve application running performance
— SDK for PowerLinux
» Help your system analysis and C/C++ application development

If you are interested in PowerLinux, please feel free to contact to IBM.
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This document was developed for IBM offerings in th e United States as of the date of publication. I1BM may not make these offerings
available in other countries, and the information i S subject to change without notice. Consult your lo cal IBM business contact for
information on the IBM offerings available in your area.

Information in this document concerning non-IBM pro ducts was obtained from the suppliers of these prod ucts or other public sources.
Questions on the capabilities of non-IBM products s hould be addressed to the suppliers of those produc ts.

IBM may have patents or pending patent applications covering subject matter in this document. The fur nishing of this document does

not give you any license to these patents. Sendli  cense inquires, in writing, to IBM Director of Lice nsing, IBM Corporation, New Castle
Drive, Armonk, NY 10504-1785 USA.

All statements regarding IBM future direction and i ntent are subject to change or withdrawal without n otice, and represent goals and
objectives only.

The information contained in this document has not been submitted to any formal IBM test and is provid ed "AS IS" with no warranties

or guarantees either expressed or implied.
All examples cited or described in this document ar e presented as illustrations of the manner in whic h some IBM products can be

used and the results that may be achieved. Actual environmental costs and performance characteristics will vary depending on
individual client configurations and conditions.
IBM Global Financing offerings are provided through IBM Credit Corporation in the United States and ot  her IBM subsidiaries and

divisions worldwide to qualified commercial and gov ernment clients. Rates are based on a client's cre  dit rating, financing terms,
offering type, equipment type and options, and may vary by country. Other restrictions may apply. Ra  tes and offerings are subject to
change, extension or withdrawal without notice.

IBM is not responsible for printing errors in this document that result in pricing or information inacc uracies.
All prices shown are IBM's United States suggested list prices and are subject to change without notic e; reseller prices may vary.
IBM hardware products are manufactured from new par  ts, or new and serviceable used parts. Regardless, our warranty terms apply.

Any performance data contained in this document was determined in a controlled environment. Actual re sults may vary significantly
and are dependent on many factors including system hardware configuration and software design and conf iguration. Some
measurements quoted in this document may have been made on development-level systems. There isno gua rantee these
measurements will be the same on generally-availabl e systems. Some measurements quoted in this docume nt may have been
estimated through extrapolation. Users of this doc ument should verify the applicable data for their s pecific environment.

Revised September 26, 2006
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