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• Kernel : 대부분의 BSD, SYSV system calls
을구현하고있으며, POSIX.1을따르고있음

• Shell : 유닉스시스템과거의유사
• System Utility : 유닉스시스템과유사
• Application : gcc, g++, javac, vi, emacs, 

make, gdb/dbx, perl, etc

• Kernel : 대부분의 BSD, SYSV system calls
을구현하고있으며, POSIX.1을따르고있음

• Shell : 유닉스시스템과거의유사
• System Utility : 유닉스시스템과유사
• Application : gcc, g++, javac, vi, emacs, 

make, gdb/dbx, perl, etc

유닉스/리눅스 유사점유닉스/리눅스 유사점

· 대부분의 하드웨어를 지원
· 기술발전이 빠르다
· 저렴한 비용으로 동급의 성능을 제공

· 대부분의 하드웨어를 지원
· 기술발전이 빠르다
· 저렴한 비용으로 동급의 성능을 제공

리눅스의 장점리눅스의 장점

유닉스/리눅스 역사유닉스/리눅스 역사
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No.1 OS 
in the future

유연성유연성

안정성안정성

보안성보안성

확장성확장성

시스템요구사항시스템요구사항

비용비용

기능과지원서비스기능과지원서비스

시장성장률시장성장률

개발시스템으로사용용이성개발시스템으로사용용이성

왜리눅스로전환하는가?
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Linux Kernel 2.6

Improved network performance & messagingYes2.6 Network stack features 
(IGMPv3, Ipv6, etc.)

Kernel memory optimization for shared 
memory applications

YesRemap_file_pages

Performance improvement for large virtual 
memory applications (e.g. Databases)

YesHugeTLBFS

Performance improvement in memory 
constrained systems

YesReverse Map Virtual Memory 
(rmap VM)

Improved kernel bug reportingYeskksymoops

CPU-hardware-based performance monitoringYesOProfile

Highly scalable SMP schedulerYesO(1) Scheduler

Improved application performanceYesAsynchronous I/O (AIO)

IPSec layer available for use by kernel 
modules

YesKernel IPSec

High performance POSIX compliant multi-
threading

YesNative Posix Thread Library 
(NPTL)

ProvidesLinux 2.6 kernelFeature
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Linux Kernel 2.6

Scheduler improvements for interactive tasks 
(stabilization in progress)

YesInteractive scheduler response 
tuning

Fine tuning for I/O subsystem performance 
(stabilization in progress)

YesNew I/O elevators

Support for very large volumes. Red Hat 
Enterprise Linux 3 supports up to 1 TB.

YesSupport for > 2TB file system

Major rewrite of the I/O subsystem 
(stabilization and driver support in progress)

YesBlock I/O (BIO) block layer

Improved hyperthreaded CPU performance. 
(2.6 implementation not yet comparable)

NoScheduler support for 
hyperthreaded CPUs

Greatly increased x86 physical memory 
support and larger application address space

No4GB-4GB memory split

Improved file system security managementYesAccess Control Lists (ACLs)

Network load balancingYesIPvs

ProvidesLinux 2.6 kernelFeature
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• Develop horizontal Linux strategy 
in advance of development

• Identify selected environments for 
vertical Linux proof-of-concept 
projects

• Develop horizontal Linux strategy 
in advance of development

• Identify selected environments for 
vertical Linux proof-of-concept 
projects

• Determine status of required ISV 
software dependencies

• Perform initial customized install 
of Linux software and hardware

• Begin determination of IT 
components which can be 
migrated quickly and easily

• Port and test initial application 
Test Linux as part of existing 
infrastructure

• Begin documentation on overall 
Linux deployment methodology

• Develop overall migration cost 
model

• Determine status of required ISV 
software dependencies

• Perform initial customized install 
of Linux software and hardware

• Begin determination of IT 
components which can be 
migrated quickly and easily

• Port and test initial application 
Test Linux as part of existing 
infrastructure

• Begin documentation on overall 
Linux deployment methodology

• Develop overall migration cost 
model

• Finalize strategy for mass 
deployment of Linux software and 
hardware

• Begin rollout of infrastructure 
replacement components

• Begin widespread application 
porting

• Perform final deployment QA

• Train system administrators and 
developers

• Begin all across rollout

• Finalize strategy for mass 
deployment of Linux software and 
hardware

• Begin rollout of infrastructure 
replacement components

• Begin widespread application 
porting

• Perform final deployment QA

• Train system administrators and 
developers

• Begin all across rollout

Pilot Project PhasePilot Project Phase Rollout PhaseRollout PhaseApproach to MigrationApproach to Migration

유닉스에서리눅스로마이그레이션단계
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마이그레이션에막대한초기비용이들지는않는가?마이그레이션에막대한초기비용이들지는않는가?

얼마나들것이며얼마나걸릴것인가?

• 컴파일러호환

• 어플리케이션의하드웨어의존성

• 플랫폼실행시간서비스

• 제작툴의존성

• 데이터베이스, 네트워킹, 메시징미들웨어와의연관성

• 사용자인터페이스이식성

• 테스트케이스와테스트환경

얼마나들것이며얼마나걸릴것인가?

• 컴파일러호환

• 어플리케이션의하드웨어의존성

• 플랫폼실행시간서비스

• 제작툴의존성

• 데이터베이스, 네트워킹, 메시징미들웨어와의연관성

• 사용자인터페이스이식성

• 테스트케이스와테스트환경

내어플리케이션을솔라리스에서도사용될수있도록할것인가?내어플리케이션을솔라리스에서도사용될수있도록할것인가?

유닉스어플리케이션포팅을통한리눅스도입시고려사항
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솔라리스상에서 GNU 
툴을이용하여 C/C++ 
어플리케이션구축

솔라리스상에서 GNU 
툴을이용하여 C/C++ 
어플리케이션구축

스팍머신상에서리눅

스용어플리케이션을빌

드및테스트

스팍머신상에서리눅

스용어플리케이션을빌

드및테스트

다른하드웨어상의리

눅스에서실행될수있

도록어플리케이션을

구축및테스트

다른하드웨어상의리

눅스에서실행될수있

도록어플리케이션을

구축및테스트

Performance 튜닝Performance 튜닝

포팅과관련된사항확

인

포팅과관련된사항확

인

어플리케이션마이그레이션방법론
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1. 시스템관리

일반적으로리눅스관리는다른유닉스운영체제의관리와유사

2. 소스코드관리

3. 기타 ThirdParty Tool, 유틸리티, 라이브러리
솔라리스상에서일반적이고대중적인써드파티툴, 유틸리티와라이브러리들은리눅스에서도
사용

4. 64비트컴퓨팅
레드햇과수세및기타많은배포본들은 64비트리눅스버전제공

5. Edian format
SUN 스팍과울트라스팍프로세서는 Big Endian 형식으로정수를저장

어플리케이션내의 Endian 포맷에대한의존성을해결

포팅과관련된사항확인



© 2005 IBM Corporation13

1. 리소스
► 솔라리스 GNU 툴

► make 툴
– GNU make
– Sun make

► 컴파일러툴

– GCC
– Sun C, Sun C++

2. 솔라리스 make 유틸리티대신 GNU make 유틸리티를이용하여어플리케이션구축

3. makefile을 gmake와호환이되도록수정한후에, C 컴파일러이름을변경

4. 빌드할때나타나는에러메시지를명령행옵션과코드문제로구별하여해결

5. 라이브러리가속해있는라이센스와저작권을확인

Step 1 : 솔라리스상에서 GNU 툴을이용하여 C/C++ 어플리케이션구축
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1. SUN 하드웨어에서실행가능한리눅스를설치

2. 제공된 GNU 툴을이용하여어플리케이션을리빌드

3. 어플리케이션에맞도록수정

4. 전체적인검증테스트를실행

Step 2 : 스팍머신상에서리눅스용어플리케이션을빌드하고테스트
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1. 포팅하고자하는하드웨어용리눅스설치

2. 소스트리와 makefile을새로운리눅스시스템에복사하여어플리케이션을리빌드

3. 스팍고유의코드를포함하고있다면, 해당코드를수정

4. 포팅된어플리케이션에대한검증수행

Step 3 : 기타다른하드웨어상의리눅스에서실행될수있도록 어플리케이
션을구축및테스트
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자바어플리케이션

► 개발툴

포트란어플리케이션

► GCC 포트란 77 컴파일러, 리눅스용포트란 90/95 툴

실행인터페이스

시스템호출(call)과 C 라이브러리
► 논리볼륨, ACL 관리, 로그기능

► 네트워킹

리눅스에서의 API 호환성검사

Step 3 : 기타다른하드웨어상의리눅스에서실행될수있도록 어플리케이
션을구축및테스트



© 2005 IBM Corporation17

C++ 라이브러리

Math 라이브러리

X 라이브러리와윈도우매니저
► Xlib와 Xt를포함하여 X11R6X는리눅스상에서사용가능

► Motif는오픈그룹의오픈 Motif의형태로사용가능

데스크탑 : CDE와 GNOME/KDE

쓰레드/LWP(LightWeightProcess) 지원

프로세스관리: /proc 파일시스템

Step 3 : 기타다른하드웨어상의리눅스에서실행될수있도록 어플리케이
션을구축및테스트



© 2005 IBM Corporation18

포팅된코드의 Performance 확인

Performance 분석하는툴로 Performance Inspector와 OProfile 툴을이용
► Performance Inspector

– Performance analysis tool set
– 어플리케이션 Performance 문제및어플리케이션과리눅스커널간의 Performance 수행

► OProfile
– RHEL4와 SLES9에포함되어져있음
– 프로세서사이클, Translation Look-aside Buffer 실패, 메모리레퍼런스, 인터럽트핸들러
등의이벤트분석

Step 4 : Performance 튜닝
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T1. Testing 
Team 

Knowledge 
Transfer

T2. Configure 
Baseline 
Testing 

Environment & 
Tools

T4. Execute 
Baseline Test

T5. Establish 
Defect 

Management 
Procedures

T6. Execute 
Baseline Test 

in Target 
Environment

P5. Test 
Reports and 

Captured 
Output

T7. Track 
Defects and 

Progress

T3. Assemble 
Baseline Test 
Scripts & Data

P2. Acceptance 
Criteria and 
Test Suite

P3. Test 
Reports and 

Captured 
Output

P6. Defect 
Management 

DB.

P3. Test 
Reports and 

Captured 
Output

P3. Test 
Reports and 

Captured 
Output

From inventory of 
runtime

From inventory of 
source From porting

To acceptance 
test

On no non-
justifiable defects

To porting(breake/fix)

On any non 
justifiable 
differences with 
baseline test

Testing Setup and Baseline End of port testing continues until no more defects

테스트작업 FLOW
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• Application knowledge is required

• Prepare portfolio scope review

• Application knowledge is required

• Prepare portfolio scope review
• Provide the environment for 

baseline testing

• All baseline testing will be done 
on customer premises, on 
customer provided hardware, 
software and network facilities

• Verify that the environment is 
ready to support baseline test 
efforts

• Provide the environment for 
baseline testing

• All baseline testing will be done 
on customer premises, on 
customer provided hardware, 
software and network facilities

• Verify that the environment is 
ready to support baseline test 
efforts

• Definition of acceptance test 
criteria by the customer’s 
application staff/users

• Testing methodology requires the 
comparison of results from the 
baseline test, using pre-ported 
code

• Test cases and test scripts for 
both on-line and batch functions 
must be developed/assembled 
and documented

• Definition of acceptance test 
criteria by the customer’s 
application staff/users

• Testing methodology requires the 
comparison of results from the 
baseline test, using pre-ported 
code

• Test cases and test scripts for 
both on-line and batch functions 
must be developed/assembled 
and documented

T2. Configure Baseline Testing 
Environment and Tools

T2. Configure Baseline Testing 
Environment and Tools

T3. Assemble Baseline Test 
Scripts and Data

T3. Assemble Baseline Test 
Scripts and DataT1. Knowledge TransferT1. Knowledge Transfer

테스트작업순서
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• Perform to ensure that 
the pre-ported code is 
executable and the 
load libraries produce 
deliverables

• Test results provide the 
basis for future 
comparisons to the test 
results

• The output from this 
task should be the 
recorded and verified 
results of running the 
test

• Perform to ensure that 
the pre-ported code is 
executable and the 
load libraries produce 
deliverables

• Test results provide the 
basis for future 
comparisons to the test 
results

• The output from this 
task should be the 
recorded and verified 
results of running the 
test

• On larger projects, sets 
up the automated test 
management and 
defect tracking and 
resolution tools for use 
during post-port testing

• On smaller projects, 
standard procedures 
and a simple 
spreadsheet can be 
used

• On larger projects, sets 
up the automated test 
management and 
defect tracking and 
resolution tools for use 
during post-port testing

• On smaller projects, 
standard procedures 
and a simple 
spreadsheet can be 
used

• In the same order as 
the baseline 
environment test, 
loading the same data 
and executing the 
same scripts

• The output from this 
activity should be the 
test results

• In the same order as 
the baseline 
environment test, 
loading the same data 
and executing the 
same scripts

• The output from this 
activity should be the 
test results

T5. Establish Defect 
Management 
Procedures

T5. Establish Defect 
Management 
Procedures

T6. Execute Baseline 
Test in Target 
Environment

T6. Execute Baseline 
Test in Target 
Environment

T4. Execute Baseline 
Tests

T4. Execute Baseline 
Tests

테스트작업순서

• Compare the results 
with the baseline 
results

• Execute test scripts 
until all non-justifiable 
differences are 
eliminated

• Compare the results 
with the baseline 
results

• Execute test scripts 
until all non-justifiable 
differences are 
eliminated

T7. Track, Manage 
Defects and Progress
T7. Track, Manage 

Defects and Progress
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Extensive Re-platforming Capabilities

IBM
Migration
Factory

IBM Migration Factory
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IBM Migration Factory Services for Solaris to Linux on IBM

IBM Migration Factory Linux Assessments for Qualifying Customers

► IBM e서버 x시리즈, 블레이드센터, i시리즈, p시리즈, 오픈파워그리고 z플랫폼상에서리눅스로

마이그레이션하는것에대해일정조건을충족하는고객들에게무상으로평가

► 솔라리스에서리눅스로마이그레이션하는데초기투자를하지않고고객들이마이그레이션하는데

필요한영업및기술적인고려사항을검토할수있도록지원

► 전문마이그레이션팀은비용을최소화하고고객의환경을간소화하기위해서솔라리스용스토리지를

IBM 토털스토리지로마이그레이션할지여부도평가가능

► IBM의기술과방법론을활용해서포팅문제점을빨리분석하고확인하며코드문제점을개선할수

있는능력을제공

IBM Migration Factory for Linux 
► Solaris C/ C++ to IBM Linux Porting 
► Oracle Database Migration Services 
► Custom code applications, Databases, SAP/PeopleSoft/Oracle E-Business Suite
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Thank you...


