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Single Source

Goal: Create and maintain one set of source code that will run
on TPF 4.1 and on z/TPF until migration is compl ete.

Single Source APARs introduce changes into TPF 4.1 that are
requwed for zZ/ TPF
Allows the changes to be made to applications on TPF 4.1
— Don’'t need two copies of application source.

— Enables the same application source to be built for TPF 4.1 or zZ/TPF with
minimal conditional code.

— Seemigration guide for alist of single source APARS

Other Single Source Changes
— Not all required / recommended changes have an associated APAR.
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Rules

* Rulesareused to identify individual single source changes
o Eachruleisidentified witha unique Rule ID
* RulelD conventions

— For changes associated with an APAR, theruleID is:

APAR + 1 character rule identifier

Example: PJ29957a

— For “Other” changes that are not associated with an APAR, theruleID is:
OTR + 4 character change description + 1 character rule identifier

Example:. OTRPACKD
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Rule Attributes

e Detectable/ Not Detectable
o Definite/ Potential

e Error / Warning

e Auto Fix/ Manual Fix
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Detectable/ Not Detectable

e Detectable — Something the TPF Toolkit can detect by scanning
C/CPP or HLASM source code.

Example:

PJ29576a — Flags variables declared as decimal datatype. For
example,

deci mal (15,5) op 1 = 245680. 98786d

. N%t Detectable — Something that requires manually examining
code.

Example: No rule to detect applications that store floating point
numbers on file as hexadecimal data.
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Definite/ Potential

Definite — Something that is definitely a single source problem that must be
addressed.

Example: PJ29593a— TPF Header files moved to a tpf/ subdirectory. For
example,

#i ncl ude <tpfapi.h>
When this rule is automatically fixed, the result is:

#i ncl ude <tpf/tpfapi.h>

Potential — Something that might be a single source error.

Example: PJ29436a— Detects programs using ebw012. However manual
examination is required to determine if the program was activated as a result
of an AOR call.
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Error / Warning

Error — Something that if it is not fixed will break code on z/TPF.

Example: PJ29957b —The LC_TOD category is not supported on z/TPF. For
example:

string = setlocale(LC TOD, valid_| ocal e_nane);

Warning — Something that if not fixed will cause a compiler warning on
Z/ TPF.

Example. OTRPRECa - Use parentheses to dictate order in expressions. For
example:

Warning: 1f (a
No Warning: 1f (a || (b &k c))
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Auto Fix / Manua Fix

o Auto Fix — The TPF Toolkit can automatically repair the single

source error.

Examples OTRLONGa- Thisrule can automatically replace
long data types with int. For example:

| ong nyvar = 5; => |Int nyvar = 5;

Manual Fix —Manual code changes required to resolve the single
source error.

Example: PJ29957a— If you are using the LC_TOD category,
you must manually update source code to use the TZ
environment variable instead.
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Statistics & Rules

* Ruleswill not be matched evenly throughout code
— Some code may have no errors, some code may have lots.

— Some filesmay have alot of errorsthat can be fixed
automatically, other code might have lots of errors that
need to be fixed manually.

— Rule distributions amongst various characteristics will not
represent error distributions in source code.
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Statistics

 Detectable/ Not Detectable

— Number of rules vs. Number of issue types that require manual
detection.

HLASM
CICPP

O Detectable
O Detectable

B Not Detectable

B Not Detectable
Note: Data based on Interim Fix v3.0.6 Rule Set
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Statistics

 Potentia / Definite

— Number of rulesthat detect definite problems vs. Number of rules that detect
potential errors.

HLASM

CI/ICPP

@ Definite

@ Definite
32

M Potential B Potential
Note: Databased on Interim Fix v3.0.6 Rule Set
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Statistics

e Errors/Warnings

— Number of rulesthat flag warnings vs. number of rulesthat flag errors.
CICPP

HLASM

= DOError

O Error
_ 34
W Warning

B Warning
Note: Data based on Interim Fix v3.0.6 Rule Set
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Statistics

e Auto Fix/ Manua Fix

— Number of rulesthat flag problems that can be fixed automatically vs.
Number of rulesthat flag problems that require manual fixes.

CICPP HLASM

20
O Auto Fix B Auto Fix
B Manual Fix B Manual Fix

Note: Data based on Interim Fix v3.0.6 Rule Set
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More |nformation

 TPF Toolkit Help

— Section: Installing, migrating, and configuring >
Migrating > Migrating from TPF 4.1 to zZ/TPF >
Converting to single source

— Page: Rules for scanning
o Tablel1l. Single source APARS and associated rules
o Table2. Single source rules not associated with an APAR
» Table 3. Undetected changes
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More |nformation

e |Individual Rule Help Pages

PJ29436a - Use ebw024 to access address of data in programs
activated by AOR calls

This rule is associated with APAR PJ25436.
For detailed information on this single source APAR, see APAR PU2S436.

Purpose
When an application is activated as a result of one of the following activate_on_receipt (A0R) socket APls,
the address of data is saved:

e activate_on_receipt

o activate_on_receipt_with_length

+ activate_on_receipt_of TCP_message

+ activate_on_receipt_of TCP_message2
COn TPF 4.1, a 4 byte address is required and the data 15 saved in EBWO1Z - EBVWO15S. On 2/TPF, an 8
byte address is required and the data is saved starting at ebw24.

Detection
This rule looks for ebw(12.

For example:

{woid)memcpy (&read addr, & (echptr () ->ehwlli)  sizeof (read sddr)];
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Rule Sealection

* Preference Page: TPF Toolkit > Migration to z/TPF >

Rul % —Rule Activation
Enable | Rule ID | Descripkion | Language I Type I*I

P129436a Change ebw01Zz to ebwi24 in programs activa...  C\CPP |
PI129575a Flag all pointers that might be used in assemble...  CYCPP
PI1295768a qce compiler does nok support decimal data byp...  CVCPP
P129576b qgce compiler does nok support decimal daka byp,..  C\CPP
< PI129576c0 qce compiler does nok support decimal data byp...  CLCPP
P129576d Flag include statements For decimal.b C\CPP
PI129593a IUze tpf header files in kpF subdireckory, C\CPP
PI129593h Remove $ symbal from all header file names. Z\CPP
PJ129593c pdate #include statements to use _instead o,..  C\CPP
PI129593d Use angle brackets <= in include statements C\CPP

PI129593e csi ) {compare-and-swap) funckion is no longer ... CYCPP
PI129593F cds() {compare-double-and-swap) function is n...  CYCPP
PI129630a Types time_t, size_t and ssize_t changed fraom ...  C\CPP
PI29630b Funckion calls passing types time_t, size_k, and... C\CPP
PI129937a Some syskem header files moved to sys subdir,.,  CYCPP
PI129957a setlocale Function changed faor obsolete catego...  CVCPP
P129957h Replace usage aof locale cakegory LC_TOD with, ., CYCPP
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Command Line Invocation

e TFFtool commands
— tpftool —s MigrationScan
— tpftool —s MigrationAction

e Quick & Easy way to find and fix problems
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Leveraging TPF Toolkit with GUI

e Command linetools are easy to use but don’'t offer any
review features

e Generd Flow

T ) [ )
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Invoking Scans

— Project
- RHIter =

..... 4] gmez.cpp Copy

grngz.h
gmaz0l.cpp | = Paste
amazlz.cpp 52 Delete

C+
C+
E
— -l e C++| gmgz03.cpp
FOI der B qmaa04.cop «}» Move...
C+
C+
C+

----- qrgz05.cpp [ | Rename

—_— FI I e ----- &4 qmozo6.cpp

E grngz07.cpp E\;ﬂ Imnpark
----- E gmazbs, bsc 2 Export

.;éh Refresh
o Search

Switch Target Environment #

Reqgister For Debug. ., ¥

s’ Single Source Scan k
Build

Propetties

[ 1 Pronerties 52 ]F‘rnnrﬁf
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Results

e Remote Error List View lists results

ﬁ =t A AN e 88 TPE Toolkit Console | Consale

Wk BTG EY O

Filker matched 99 of 99 messages

| ID | Message | S | Lime | & | pcation :I
T8 P129593a TPF-unique header files maoved ta finclude... 10 22 fufvaide) arice fSample CodefMosl fsc
U8 P129937a sysghime. b moved andfor renamed ktoosys),.. 10 29 fufvaide)arice fSample CodefMoSEl fsc
Y8 P129593a TPF-unigue header files moved to finclude... 10 30 fufvaide)arice fSample CodefMOS1 [sc
T8 P129593a TPF-unique header files moved ta finclude... 10 31 fufvaidefarice fSample CodefMOa1 fsc
T8 P129593a TPF-unique header files maoved ta finclude... 10 33 fufvaide) arice fSample CodefMosl fsc
U8 OTRLONGa  Useint instead of long because long chan... 10 a7 Jufvaide)arice)Sample CodefMQS1 ) sc
Y8 P129593a TPF-unigue header files moved to finclude... 10 26 fufvaide)arice fSample CodefMOS1 [sc
U8 OTRLOMGa  Useint instead of long because long chan... 10 332 Jufvaide/arice/Sample CD::IE,I'MQSI,I'S::—I
U8 OTRLOMGa  Useint instead of long because long chan... 10 583 Jufvaidefarice/Sample CodefMOS1fsc
i SoreEee S S _*I_I

AIM-Enterprise Platform Software
TPF Users Group Denver, Colorado

© IBM Corporation 2006

IBM z/Transaction Processing Facility Enterprise Edition 1.1.0

Spring 2006

—
—
-
-
e
—




[0 ||
lin

1
1
.1||

(| LU

IBM Software Group

lcons

* |con Legend o e
Error with Fix
: i
— ¢ Fixable
_ o Potential Error
— | Potential :
pay Potential Error with Fix
— o Error =
— & Warning o | Waming
& Warning with Fix
o Potential Warning
i Potential Warning with Fix
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| S— I
() %Vi ng Rwlts j Ey TN AN 9N TPF Toalkit Console | Error Log Lk :Eé :"r‘:ﬂ ‘E}(,El j’ - E||
= |

&£ Save to file x|
Save to file —
Specify information about the output File, i
-‘ [ ]
Cukput: file: | Ciikemplinitialfesults, bk Browse, ., |
Include:

= all messages

" Selected messages only (1 messagels) selected)

Field separator:
% sSpace
" other: I

Fields to include:
¥ o Field prefix: |ID:

v Message Field prefix: IMessage:

¥ Severity Field prefix: |Severity:

¥ Line Field prefix: ILine:

¥ Location Field prefix: ILDcatinn:

¥ Date Field prefix: | Date:

(0] I Zancel
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Quick Fix

« Avallable while Editing
— Look for light bulb ;
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Potential Errors

 OpenFile
— Quick Fix or

Manual Fix Vit -
myoueue, Openi) ; LI_
I gnore myQueues. SetGetOptions (MQGHO ACCEPT TREUNCATED M3G): jm
buffer = *new 3tringi('Z', msglLength) : =

| o - "I & lechptr () —rebwllz) ,sizeof (read addr)):
Add Breakpoint = PEE ] =Sl 2] { _ 1 =

Run As % 3 L{sgs: i += rate) -

Debug As 3

Profile &s 3 /¢ Begin Transaction
Tean F e, numMsgs - J1:

Compare With 3

Replace YWwith F In3cope; i++) FF put rate messages

v Show Quick. Diff CkrlH+-Shifk+0)

CoPut (buffer.C{), i, msglLength), msglength
Shiow Line Murnbers

Preferences. .. oint) &5 (1 '= megsInsScope))

FIpL(]s .
« I_»I_I

AIM-Enterprise Platform Software IBM z/Transaction Processing Facility Enterprise Edition 1.1.0
TPF Users Group Denver, Colorado Spring 2006

© IBM Corporation 2006




IBM Software Group

Compare Files

o Compare file with migrated version action

— Allows you to compare your file with afixed version
of the samefile.

— Features Include
e Comments
— Preference Page: TPF Toolkit > Migration to z/TPF > Actions
 Potential Error Handling
— Preference Page: TPF Toolkit > Migration to zZ/TPF > Actions
» White space

— Tip: General > Compare / Patch preference page > Ignore white
space
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Commenting

* Preserving Original Lines
— Preference Page: TPF Toolkit > Migration to zZ/TPF > Actions
— Examples:

On

F*Hinclude <chnode.h>%/
#include <tpf/chbnode.h>

Off

#include <tpf/chnode.h:>
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Commenting

» Flagging changed lines
— Re-uses auto comment language profiles (Preference Page: Auto Comment)
» Tip: Make sure the language profile you use supports along enough auto comment length.

— Base Comment set on preference page: TPF Toolkit > Migration to zZ/TPF > Actions
— Examples:

On (Base Comment = & RULEID)

/*#include <chnode.hs>*/
#include <tpf/chnode. h> SEPJZOEQ3a% )

Off

f*Hinclude <chnode. h>*/
|#innlude <tpf/chnode. hx
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qrngz01.cpp =" Compare {gmgz06.cpp-gmgz06.cppl X = 0O

C Compare

=B c$mgs.h
=B kpfic_mags.h

i Compare Yiewer = i < | 4
II."* ,-'"* e
/*  PLOG DLTE DESC] /% PLOG DATE Dl ==
[ — N — [ — S 1B
SF O TDHNMHH i, Aol vy S TDHMNNM e AdS vy
l.."****************************** ll."***************************

Hinclude <cpog=.hs #include <cpocg=.hs
h#innlude <ofmos . hr L *Hinclude 3

include <t

#define DEFAULT M3G BUFFER 200

#idefine DEFAULT M3s BUFFER 2

static void Ca=sel(), CazeZ (1,
=tatirn vnid CTHPF\. 1. Casrhll. =tatin void CasF10) . Casrs j
*I L3 | I
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Auto Correct Action

o Automatically updates files with fixes

— Features Include

o Commenting (Preference Page: TPF Toolkit > Migration
to zZ/TPF > Actions)

 Potential Error Handling (Preference Page: TPF Toolkit >
Migration to z/TPF > Actions)

» Restore Files (Preference Page: TPF Toolkit > Migration
to zZ/TPF > Restore Files)
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Auto Correct

* |Invoke Example:

:?F!.E:rru:nte SN e.4 TPF Toolkit Console | Error Log # L Iﬁﬁ }:E} ‘E} = = =08
Filker matched 71 of 71 messages
| ID | Message | SEN. L. | <= L| Location =

TPF-unique header Files moved ko fincludekpf

W I+ Select all Messages

TPF-unique header F

TPF-unique header F 3 Remove Message
TPF-unique header F

X =y Remove &ll Messages
#include stakements d

#include ::taternent:i g Compate Fle with Migrated Yersion
TPF-unigue header Ffe=
EI|'|:':|':. SF'E!I:iFiI: kegswar & fuko Correct r'-'1i|;|r'ati|:|r| Probler

Propetties _
| 2
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Auto Correct

o OQutput Example:

Remaote Error List PSSP el SR e B 48 Console i = O

File: '"TPEMYSx=a, POK, IBM, COM ¢ fufvaide/arice/Sample Code/MOS1 source/qmgz03. cpp' Line: 380 ﬂ
TPFIZ000I - Single Source Migration: QTRLOMGA - Use ink instead aof long because long changes Fr
File: '"TPEMY S8, POK, IBM, COM ¢ fufvaide/arice/Sample Code/MO5S1  source/qmgz05,. cpp' Line: 30 -
TPFIZ000I - Single Source Migration: P129593a - TPF-unique header files moved o finclude/tpf
File: '"TPEMYSx=a, POK, IBM, COM ¢ fufvaide/arice/Sample Code/MOS1 source/qmgz06.cpp’ Line: 25 -
TPFIZ000I - Single Source Migration: QTRLOMGE - Use ink instead of long because long changes Fr
File: '"TPEMYSx=a, POK, IBM, COM ¢ fufvaide/arice/Sample Code/MO5S1 source/qmgz06.cpp’ Line: 72 -
TPFIZ000I - Single Source Migration: OTRLOMGE - Use ink instead of long because long changes Fr
File: '"TPEMYSx=a, POK, IBM, COM ¢ fufvaide/arice/Sample Code/MO5S1  source/qmgz06.cpp’ Line: 757
TPFI11101 - Auko Carrect Ackion Compleke,

29 errars) selected, 94 errar(s) fixed, 0 warningis) fixed, S error(s) not resolvable, O erroris)ir

4| | _"lzl
Message:

TPFI1110I - Auto Correct Action Complete.

99 error(s) selected. 94 error(s) fixed. 0 warning(s) fixed. 5
error(s) not resolvable. O error(s) not resolved dueto overlap. 0
potential error(s) ignored.
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Staying Single Source Compatible

e Validation
— Automatically scans changed files.
— Settings
* Preference: TPF Toolkit > Migration to z/TPF
* Project Properties
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Demo

« Single source conversion using TPF Toolkit
— Demo
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z/TPF C/C++ Linux Migration Tool

The prototype to the TPF Toolkit updates is a Linux command line migration utility. The Linux command line migration
utility is being provided “as-is”.

This set of scripts perform very basic, simple conversion substitutions with TPF 4.1 C/C++ code as input, outputting
C/C++ code which should compile under tpf-gcc, versions 3.4 and higher.

Features:

» Covers about 70% of the C/C++ migration rules

* Runs on the Linux command line

* Runs in a batch mode

* Based on standard Linux utilities like bash, sed, awk
» Can easily be extended to include user defined rules

Operation:

» Each rule is contained within its own script cvt_xyz

» The master script cvt_start pipes each source file sequentially through all conversion scripts

* A logfile collects all warnings and errors

» The output destination contains the same directory tree as the input directory, with all C/C++ files converted.

Example:
cvt _start /tpfdl/ apps /ztpf/apps

AIM-Enterprise Platform Software IBM z/Transaction Processing Facility Enterprise Edition 1.1.0
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Single Source Summary

* Avallable Scan/Fix Methods for C/C++
Applications
— tpftool command line API for TPF Toolkit
— TPF Toolkit GUI (Recommended)
— As-is Linux command line migration utility

e Resources

— TPF Toolkit Help
— TPF Info Center — Migration Guide

AIM-Enterprise Platform Software IBM z/Transaction Processing Facility Enterprise Edition 1.1.0
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Application Migration Summary

Move your application source to Linux

Change your application source builds to use
TPF Make

Convert to Single Source
Compile code on TPF 4.1
Compile code on z/TPF
Build & Test on TPF 4.1
Build & Test on zZ/TPF
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IBM isatrademark of International Business Machines Corporation in the United States, other countries, or both.

Javaand al Java-based trademarks are trademarks of Sun Microsystems, Inc. in the United States, other countries, or both.

Microsoft, Windows, Windows NT, and the Windows logo are trademarks of Microsoft Corporation in the United States, other countries, or both.
Linux isatrademark of Linus Torvaldsin the United States, other countries, or both.

UNIX isaregistered trademark of The Open Group in the United States and other countries

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

Notes
All customer examples cited or described in this presentation are presented asillustrations of the manner in which some customers have used IBM products and the results they may have achieved. Actual environmental costs
and performance characteristics will vary depending on individual customer configurations and conditions.

This publication was produced in the United States. IBM may not offer the products, services or features discussed in this document in other countries, and the information may be subject to change without notice. Consult your
local IBM business contact for information on the product or services available in your area.

All statements regarding IBM's future direction and intent are subject to change or withdrawal without notice, and represent goals and objectives only.

Information about non-1IBM products is obtained from the manufacturers of those products or their published announcements. I1BM has not tested those products and cannot confirm the performance, compatibility, or any other
claimsrelated to non-1BM products. Questions on the capabilities of non-IBM products should be addressed to the suppliers of those products.

Prices subject to change without notice. Contact your IBM representative or Business Partner for the most current pricing in your geography.

This presentation and the claims outlined in it were reviewed for compliance with US law. Adaptations of these claims for use in other geographies must be reviewed by the local country counsel for compliance with local laws.
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