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An Overview




Migration Kit for Solaris OS to Linux

This toolkit 1s a no charge set of software tools and porting guides available to IBM
business partners to assist in their Solaris OS to Linux migration opportunities. These
tools help IBM Partners quickly migrate or assess the technical issues they will face in
moving applications from Solaris OS to Linux on IBM eServer platforms.

The Migration Kit contains three software tools that run on Linux x86 systems, and
analyze the following:

*C and C++ source code for portability issues
*Shell script for utility and file usage

*Endian byte ordering issues

The migration kit contains the following documentation and guides:

» Documentation for all tools
« IBM White Paper: “Guide to Application Porting from Solaris OS to Linux”
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This tool goes over C/C++ files, or directories of C/C++ files, to find -6 sst

potential problems with API or compiler pragma usage.

After installing the tool, the developer uses a GUI to select which file or
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Source Code T

When the scan is complete, you
make inspect each item
discovered, file by file....

File View

SourceCheckingTool

Summary - Base directory scanned: fexporthomefgim/mshidce_sparc

= Threads<1-Medium,5-To be assessed>
BI- fork<1-To be assessed>
é- pthread_malloc.c.portout

@- thr_main<4-To be assessed>
- thr_yield <1-Medium=
Syscall<10-Low>
3ocket«19-Low,1-To be assessed=
Pragmas <1-Medium:
IncludeFiles=7-To be assessed:
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fork(). Also, in order for this to work with purify, we need to
fallback and look up the mangled name which purify uses for these
symbols in the libe.so that 1t generates. EBeliewe 1t or not,
purify actwally intercepts calls to dlopen and transforms the
library string to the library name of the purified wersion.

If multiple threads are executing the dlopen/dlsym code
simultanewously, we assume that the results will be the s=me.
The worse that will happen is that we will hawe =n orphaned
reference to the handle returned from @L8EER (). This is not
a big deal since we do not do a dlclose().
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if (libc_handle == NULL} {
libc_handle = @L8pen("libc.so.1", RILD_LAZY);
_dece_pthread_assert(libc_handle != WULL,
"dlopen libe.so");

libe_calloc = (pfevp_t) dlsymi{libc_handle,
if (libe calloc == WULL)
libc_calloc = (pfcwp t) dlsym(libc_handle,
_dce_pthread assert(libec_calloc != NULL,
"dlsym calloc");

"calloc");

"CaLlOc");

¥

libe_malloc = (pfewp_t) dlsymi{libc_handle, "malloc");
if (libc_malloc == NULL)

#* Piers: CMWC 60998: Detected Purify! =/
#* Disable the malloc wrapper functionality */
dee_pthread malloc_on = 0;

libe malloc = (pfewp_t) dlsymilibc_heandle, "MaLlOc");
_dce_pthread assert(libc_mallec != NULL,
"dlsym malloc");
I
libe_realloc = (pfowp t) dlsym(libc handle, “"realloc®);
if (libe realloc == NHULL) {
libe realloc = {pfewp_t) dlsym(libc handle, “"Re&lLoC");

_dce_pthread assect(libc_realloc != NULL,
"dlsym realloc"};

fexporthome/gfimimshidce_sparc/pthread_malloc.c.portout loaded.




Source Code Tool

...or in terms of project metrics.

SourceCheckingTool

File View

Metrics - Base directory scanned: fexporthomef/gfm/mshidce_sparc

Base of directory tree scanned: Sfexport/home/gfm/msh/dce_sparc

Scanned: 2710 lines

Flagged: 52 functions

High difficulty: 0 functions flagged (0% of the total)
Mediom difficulty: 2 functions flagged (4% of the total)
Low difficulty: 36 functions flagged (69% of the total)
To he assessed: 14 functions flagged (27% of the total)

1 assembler file(s) found.

Metrics list complete.




Source Code Tool

SourceCheckingTool
File View Help |
Graphics - Base directory scanned: fexporthomefgfm/imshiice_sparc |

SourceCheckingTool Graphics Report
hon Oct 3 2005 11:45:05
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A graphical view is also
available.

4%
Base of directory tree scanned: fexporthomedofm/mshidce_sparc
Scanned: 2710 lines
Flagged: a2 functions

(Graphics complete.




Shell Script Tool

The Shell script tool provides a
way for developers to quickly
find the changes needed in the
following areas:

« Utilities

« Files

« Paths

* Devices

eand also, Makefiles

The tool flags these and provides
recommendations on what
changes might be necessary to
gain similar results on Linux.

mbrown® msbwin:~
Help

Eile Edit View Terminal Tabs

i
i
$ ./lintscript /etc/shutdown shutdown.out

+++ Summary Information for '/etc/shutdown’

24 Total Items identified

5 E2001 Ttems: Path to file has changed on Linux

4 E4001 Ttems: Directory structure or file path may not map directly on Li
nux

2 E6001 Items: File does not exist on Linux

1 E7002 Items: Solaris contains several wversions of a command

8 EBOCO1 Items: Command flags may be different on Linux

1 EBOC2 Items: Commonly used flags may be different on Linux

3 EB003 Items: Uncommonly used flags may be different on Linux

+++ Possible Error Ceode Resolutions
E2001 Update the script to use Linux Path for this command
E4001 Consult Linux man pages to determine the path the script should use.
EG001-E6003 Consult Solaris and Linux man pages to find a comparable Linux Comma
nd
E7002 Determine which wversion of the Solaris command you are using and consult t
he Linux man pages

to determine how to get the same behavior for this command on Linux
EBOC01-EB004 Consult Solaris and Linux man pages to determine correct flags to us
e for these commands
i}
]
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Shell Script Tool

The Shell script tool produces an
output file with a detailed report
on suspected problems and
recommended changes.

Pictured is the GUI version of the
tool, which allows for batching of
scans and their results.

Shell 5cript Tool GUI

File Run Config View Help
ftmpiadmin_handle.sh +++ Parsming file '/tmp/admin_handle.sh'
- +++ Summary Informaticon for '/tmp/admin_handle.sh'
ftmp/marker.sh
El001l : File path does not exist on Linux
E4001 : Directory structure or file path may not map directly on

2

8

1 ES001 : Configuration file does not exist on Linux

1 E600Z : Command may not exist on Linux

5 ET00Z : Sclaris contains several versicns of this command
3 E8001 : Command may have different flags on Linux

3 E8002 : Commonly used flags may be different on Linux

5

LR N S

77 Total Items identified

+++ Parsing file '/tmp/marker.sh’
+++ Summary Information for */tmp/marker.sh’

> 1 E7002 : Solaris containa several versions of this command
= 1 E8002 : Commonly used flags may be different on Linux

2 Total Items identified

N — L
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Endian Checking Tool

The Endian Checking Tool, when
installed with its prerequisites, allows
the developer to review code for several
potential causes of Endian byte-
ordering problems.

The tool requires that the code to be
analyzed, first be built (compiled) using
the GNU development tools freely
available on Linux. These are the same
tools used by Linux developers and thus
taking this step also readies the code for
migration. This is further documented
in the tool's manual, and the porting
whitepaper provided with the Migration
Kit.

Once the code is prepared, the tool can
be used on a command-line or GUI
basis.

n;brown msh,
File Edit View Terminal Tabs Help

% export PATH=/opt/sfw/gcc-3/bin:/opt/sfw/bin: fusr/sfw/bin:$PATH
% export LD_LIBRARY_PATH=/opt/sfw/gcc-3/1ib/
$ ./bin/ect.bash ../jpeg/cjpeg cjpeg.out
0% Complete [14:38:44] - Staring ...
sparc-sun-solaris2.9
This might take a long time to complete..
Using ...
ECT Bin direct: ./bin
executable file: ../jpeg/cjpeg
results file: cjpeg.out
database direct: ./data/cjpeg.DB
objdump file: ./data/cjpeg.DB/objdump.txt
10% Complete [14:39:32] - generated size table...
[crtgdb]: generating function definitions
[crtgdb]: generating gdb commands for function details.
[crtgdb]: gdb version = 6
[crtFuncDef]: generating type info
[crtFuncDef] : +++++++++rrrrttrt++
20% Complete [14:39:41] - generated function definitions table...
genObjFr]: generating function calls
crtFuncRef] i ##ddEE A T T T R
criFuncRef] : ###sddddddiiiiinin R
criFuncRef] : #daE A T T R e
criFuncRef] : ###sdddittdidninnn R
crtFuncRef ] S R R R R R A R R R R R R R R R A R R R R R R R
[crtFuncRef] : ####ddddsdidnninnin R
crtFuncRef] : ##aHHH R R R
crtFuncRef] :
crtFuncRef] :
crtFuncRef]: ##
30% Complete [14:39:44] - generated function references table...
40% Complete [14:39:44] - checked for risky API calls...
50% Complete [14:39:44] - checked for ioctl usage...
60% Complete [14:39:44] - checked for endian errors in function calls...
70% Complete [14:39:53] - checked for endian errors in global variable declarat
ioms...
80% Complete [14:39:53] - checked for data size differences...
90% Complete [14:39:55] - checked for potentially invalid uses of __BUILTIN...
100% Complete [14:39:55] - Formulated results ...

please do not interrupt it..
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Found 1 warnings and
0 errors in
30 files




Endian Checking Tool

Linux Compatibility, Tool

File Action Wiew Help

SR EEEE =

[ cipeg ‘Mexporthomelgfmimshiipeaicjpeg

MReady To Process..
‘M tjpeq - Generic File

The Endian Tool produces reports with entries similar
to the following:

/test/src/init.c — Line 199 E30001
Vari abl e/ par aneter size m smatch
arg 2 size 4 in call to n¥strncpy.
(Defined in /test/src/init.c at
line 190 size 1)

The manual contains explanations of the entry codes:

E30001 states that this is a variable/parameter size

. . . . wecuting ..
mlsmatCh PrOblf}m- In thlS case a S1ze Of 4 18 : homelgfimimsblectibiniect bash fexporthomelgfmirmsbiipegiciped fexporthomelgfm/ms
expected but a size of 1 is passed. |0% Complete [14:45:21] - Staring ...

i|sparc-sun-solaris2.g
:{This might take & long time 1o complete.. please do notinterrupt it.
sing ... : -

ECT Bin direct: thomefafmimshiecthin

executable file: fexporthomelgfmimshijpeaicipey

results file: fexporthomelgim/mshbiecticipeg.ect

database direct: fhomeigfmimshiectidataicjpey DB

abjdump file:  /homelgfimimsh/ectidataicipeg. DBiokjdump.bd




Migration Kit for Solaris OS to Linux

The Migration Kit For Solaris OS to Linux 1is an effective tool
to help your developers:

« Find potential problems in their C and C++ source code

« Locate necessary changes to shell scripts and Makefiles

« Avoid possible Endian conflicts in C/C++ data handling




Special Notices

The following terms are registered trademarks of International Business Machines Corporation in the United States and/or other countries: AIX, AIX/L,
AIX/L(logo), alphaWorks, AS/400, Blue Gene, Blue Lightning, C Set++, CICS, CICS/6000, CT/2, DataHub, DataJoiner, DB2, DEEP BLUE, developerWorks,
DFDSM, DirectTalk, DYNIX, DYNIX/ptx, e business(logo), e(logo)business, e(logo)server, Enterprise Storage Server, ESCON, FlashCopy, GDDM, IBM,
IBM(logo), ibm.com, IBM TotalStorage Proven, IntelliStation, IQ-Link, LANStreamer, LoadLeveler, Lotus, Lotus Notes, Lotusphere, Magstar, MediaStreamer,
MQSeries, Net.Data, Netfinity, NetView, Network Station, Notes, NUMA-Q, Operating System/2, Operating System/400, OS/2, OS/390, OS/400, Parallel Sysplex,
PartnerLink, PartnerWorld, POWERparallel, PowerPC, PowerPC(logo), Predictive Failure Analysis, pSeries, PTX, ptx/ADMIN, RISC System/6000, RS/6000,
S/390, Scalable POWERparallel Systems, SecureWay, Sequent, ServerProven, SP1, SP2, SpaceBall, System/390, The Engines of e-business, THINK, ThinkPad,
Tivoli, Tivoli(logo), Tivoli Management Environment, Tivoli Ready(logo), TME, TotalStorage, TURBOWAYS, VisualAge, WebSphere, xSeries, z/OS, zSeries.

The following terms are trademarks of International Business Machines Corporation in the United States and/or other countries: Advanced Micro-Partitioning,
AIX/L(logo), AIX 5L, AIX PVMe, AS/400e, BladeCenter, Chipkill, Cloudscape, DB2 OLAP Server, DB2 Universal Database, DFDSM, DFSORT, Domino,
e-business(logo), e-business on demand, eServer, GigaProcessor, HACMP, HACMP/6000, Hypervisor, i5/0S, IBMLink, IBM Virtualization Engine, IMS,
Intelligent Miner, Micro-Partitioning, iSeries, NUMACenter, OpenPower, POWER, Power Architecture, Power Everywhere, PowerPC Architecture, PowerPC 603,
PowerPC 603e, PowerPC 604, PowerPC 750, POWER2, POWER2 Architecture, POWER3, POWER4, POWER4+, POWERS, POWERS5+, POWERG6, Redbooks,
Sequent (logo), SequentLINK, Server Advantage, ServeRAID, Service Director, SmoothStart, SP, S/390 Parallel Enterprise Server, ThinkVision, Tivoli Enterprise,
TME 10, TotalStorage Proven, Ultramedia, VideoCharger, Visualization Data Explorer, X-Architecture, z/Architecture.

A full list of U.S. trademarks owned by IBM may be found at:

UNIX is a registered trademark in the United States and other countries licensed exclusively through The Open Group.

Linux is a registered trademark of Linus Torvalds in the United States, other countries or both.

Microsoft, Windows, Windows NT and the Windows logo are registered trademarks of Microsoft Corporation in the United States and/or other countries.

Intel, Itanium and Pentium are registered trademarks and Intel Xeon and MMX are trademarks of Intel Corporation in the United States and/or other countries

AMD Opteron is a trademark of Advanced Micro Devices, Inc.

TPC-C and TPC-H are trademarks of the Transaction Performance Processing Council (TPPC).

SPECint, SPECfp, SPECjbb, SPECweb, SPECjAppServer, SPEC OMP, SPECviewperf, SPECapc, SPEChpc, SPECjvm, SPECmail, SPECimap and SPECsfs are trademarks of the
Standard Performance Evaluation Corp (SPEC).

NetBench is a registered trademark of Ziff Davis in the United States, other countries or both.

Sun, Sun Microsystems, the Sun logo, iForce, Java, Netra, N1, Solaris, Sun Fire, Sun Ray, SunSpectrum, Sun StorEdge, SunTone, The Network is the Computer, all trademarks and
logos that contain Sun, Solaris, or Java, and certain other trademarks and logos are trademarks or registered trademarks of Sun Microsystems, Inc. in the United States and other
countries.

All SPARC trademarks are used under license and are trademarks or registered trademarks of SPARC International, Inc. in the United States and other countries. Products bearing
SPARC trademarks are based upon an architecture developed by Sun Microsystems, Inc.

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




