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Abstract

Open Source solutions on IBM i, enables teams to modernize their application
development space.

In this session we will take a look at how we can introduce “git” into your workflow
without changing existing IBM i Change Management workflow.

Start sending all your changes to a Git repository, and using that repository for change
analysis and doing code review.

In this session will setup a “git” repository on your IBMi and add objects to it.
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What is Git

Current Change Management Tools on IBMi
Integrate Git into your current workflow
How to use Git for Code Analysis / Review

Demo
Q&A
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Open Source and IBM i

IBM has a long history of both contributing to as well as adopting various open

source standards like OpenSSL and TLS as well as open source solutions.

Consider the following timeline:

5733-0OPS

1988 2002 2006 2013 2014 2015 2016
JTOpen Apache Zend PHP | PowerRuby Node.|S Python Tools




July 2018+
Bootstrapping OSS

Bootstrapping is

@ IBM i Access Client Solutions

the process of IBM | Access Client Solutions _

File Edit Actions Jools Help

installing utilities

Welcome Generate Service Logs :
and repository Version 1.1.8 or ————  Package Service Logs Connect to the B et ettt e
| f ACS System:  pSadt03.c Reset for Maintenance system via SSH
deflnltlo ns tO atero —ar | Show Restricted Functions

Data Trang File Associations...

5250 Emuly
Integrated Key Management

enable the system

'w\_'-gfujf ' Navigator Requests
with the necessary “eii:  OpenSource Package Management
(= Database Service Directory
commands for Schemas ‘

managing open
source packages
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NOTE: An alternate installation method would be to ——-—,x
download the SQL bootstrap script from Bootstrap not currently D ety
Would you ke 10 nstall # now!

ftp://public.dhe.ibm.com/software/ibmi/products/pas S EN
e/rpms/bootstrap.sgl and run it against your IBM i

[l v '

Source slide from “Zend by Perforce @ Perforce Software, Inc.”
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,E§aslh_’S'h‘_eII - SSH

Putty.exe*[64]:25844 «191012[64] 5/5 [+] NUM
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Bash Shell

's/QIBM/ProdData/
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Putty.exe*[64]:25844
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What is Git

What Is Git?

Git is a distributed, open-source version control system (VCS) that enables you to
store code, track revision history, merge code changes, and revert to earlier code
version when needed.

What Are the Benefits of Git?
Historical Change Tracking

Work as a Team

Improve Team Speed & Productivity
Availability and Redundancy

Git Is the Industry Standard
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https://aws.amazon.com/devops/source-control/

Git is a free and open source distributed version control system Introduced in April 2005. Released to
designed to handle everything from small to very large projects manage the Linux Kernel

with speed and efficiency.

E Name $ 2015 % 2017 + 2018 =
® glt --distributed-even-if-your-workflow-isnt e 69.3% |69.2% |87.2%
Subversion 369% |91% 16.1%
TFVC 12.2% |7.3% 10.9%
o Mercurial 7.9% 1.9% 3.6%
0 glt --everything-is-local ovs 42% |0 0
Perforce 33% |0 U
VSS 0 06% |0
o
d . : . ClearCase 0 04% |0
0 glt --distributed-is-the-new-centralized
Zip file backups U 20% |79%
Raw network sharing | [! 17% | 7.9%
7 Other 58% |30% [0
0 glt --fast-version-control None 9.3% |48% |48%



https://www.git-scm.com/about/free-and-open-source







Other Change Management Tools

ARCAD-Skipper
SEE/CHANGE

Change Master

IBM Rational ClearCase
TAATOOLS — SRCCTL
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Integrate Git into your process

Install Git

Install OpenSource on your IBMi
Use ACS or YUM install git
Create a Source Code Directory on your IFS - using SSH Shell or QSH

B W

Initialize a git repository on the Source Code Directory on the IFS
*AXEAXSTART - GIT Initialize & Setting up the Remote Repository®******
gitinit
git add
git commit

git remote add AS400_Source http://remotegitserver/git/AS400_Source.git
git push --set-upstream AS400 Source master

git remote -v

AS400_Source http://wdirs1/git/AS400_Source.git (fetch)

AS400 Source http://wdirs1/git/AS400 Source.git (push)

*AXEEXXEND - GIT Initialize & Setting up the Remote Repository*******
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Integrate Git into your process

Create Source Copy Process
1. Create a CL program to copy Source from your “Final” Source code PF — based on date changed of

“source member”

CPYTOIMPF FROMEFILE(&MLLIB/&MLFILE &MLNAME) +
TOSTMF('\O_AS400 Source Code\' [< &LIB |< +

\'" |< &FIL [<'\' *CAT &MLNAME [< "' [< +
&MLSEU2) MBROPT(*REPLACE) +
STMFECCSID(*PCASCII) RCDDLM(*CRLF) +

DTAFMT(*FIXED)

2. Runthe “gitadd.” command in QSH
3.  Run the “git commit —m ‘Changes for xxxx date’ ” command in QSH
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RPG Driver Program

CTL-0

]]D}‘g(*k******k‘k***k‘k‘k***k‘k‘k********k‘k***k*k‘k***k*‘k***k‘k‘k***k‘k‘k***k‘k****k‘k***k*k‘k***k*k‘k***k
11* *
nhx Maurice Sporting Goods X
??**k*k‘k***k*k‘k***k‘k‘k***k‘k‘k***k‘k****k‘k***k*k‘k***k*k‘k***k‘k‘k***k‘k‘k***k‘k****k‘k***k*k‘k***k*k‘k***k
/% SR.iiiiiiiiaaat Sources *
//* DATE............: O%/22/2018 *
//* PROGRAMMER......: Mark Kasper *
//* FUNCTION........: Sync source to IFS based on Database. *
//**k*k‘k***k*k‘k***k‘k****k‘k‘k** khkkkhkhkhhkhhkhhkhrkhhkhrhhhkhkhkhkrhhkkhkrkhhkhkhkhrhkhkhkrhkhkhkhkhrkhhkkhx*k
* *
??**k*k‘k***k*k‘k***k‘k‘k***k‘k‘k***%%&I}(‘Eljéggg*g%§1‘95¥**********k‘k****k‘k***k*k‘k***k*k‘k***k
??: Mod Sr# Date Pgmr Modification :
/00% /7% 001 06/27/18  MPK Have an option to sync all the x
/00 / **k*k‘k***k*k‘k***k‘k‘k***k‘k‘k***k‘k***k*k‘k***k**Eglﬂ%gg%i;**********k‘k****k‘k***k*k‘k***k*k‘k***k
/7
dcl-f tablel disk USAGE (*INPUT) Keyed;
dcl-pr SYNCSRCO1;
PCHANGES CHAR(1) ;
End-PR;
dcl— 1 SYNCSRCO1;
ANGES CHAR(l)
End—Pl,
// Define Procedures
dcl-pr CLSYNCSRC EXTPGM
PLibrary CHAR(lO
PFILE Char (1
PALL Char(l)
END-PR;
// Define Various Fields
dcl-s kyTblSou char ;
dcl-s kyTblFld Char ;
dcl-s kyTblA H
dcl-s Tb1N Zone ( ;
dcl-s ibrary Char 10);
dcl-s PFlle 10);
dcl-s PAll r(l);
//**k*k‘k***k*k‘k***k‘k‘k***k‘k‘k***k‘k***k*k‘k***k*k‘k***k*k‘k***k‘k‘k***k‘k‘k***k‘k****k‘k***k*k‘k***k*k‘k***k
*x 1 * x
??**k*k‘k***k*k‘k***k‘k‘k***k‘k‘k********Eﬁliil‘;}*g:‘ig £2T************k‘k****k‘k***k*k‘k***k*k‘k***k
kyTblSou = 'SYNC';
kyTblFld = SOURCE"
Setil (kyTblSou:kyThlFld) tablel;
reade kyTblSou:kyTblFld tablel;
Dow not %SEOf (tablel);
If TBIF1l = ;
Clear Plerary,
Clear PFile;
Clear PALL;
g%l?rary = oSubEE(TBlDES:l:lo);
ile = ;
/001 = TB1F2;
//001 CallP CLSYNCSRC Plerary PFile);
/001 CallP CLSYNCSRC (PLibrary:PFile: PALL)

END
reade (kyTblSou:kyTblF1ld) tablel;
ENDDO;

*INLR = *On;
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CL Copy to IFS - source Code

/**********
*
/**********

/* Program
/* Written

/* Date Wr
/‘k**‘k‘k‘k*‘k‘k‘k

/* Modifi
/: Mod Task

002
* 003
*

* 004

005

/**********

PGM

CHGVAR
CHGCURDIR
MONMSG
MKDIR
ENDDO
CHGVAR

CHGCURDIR
MONMSG

****‘k‘k*‘k‘k‘k‘k*‘k‘k‘k**‘k***************‘k‘k*‘k‘k‘k‘k*‘k‘k‘k**‘k‘k‘k**‘k‘k‘k**‘k‘k‘k/

Maurice Sporting Goods */
************************* * Kk Kk Kk Kk ***************************/
name: CLSYNCSRC- Send source Program to IFS. */
b : Mark Kasper /
itten: June 14, 2018

****‘k‘k*‘k‘k‘k‘k*‘k‘k‘k**‘k***************‘k‘k*‘k‘k‘k‘k*‘k‘k‘k**‘k‘k‘k**‘k‘k‘k**‘k‘k‘k/

catlon Hlstorg */
gm Description I?

06/18/2018 MPK Change the CPYTOIMPF to use the */
field call &MLSEU2, instead of */

SMLSEU. The new column has a */

better description of the file */

type. Also changed the logic to */

only run the GIT statement when */

there a source that was changed. */

06/21/2018 MPK If the time is less than or édqual */

to 2am, then use the grev1ous day. */

06/22/2018 MPK If the folder does not exist, o */
ahead and create the AS400 Fol */

06/25/2018 MPK glace MLCDAT (Created Date) w1th */
HGD (Changed Date). This will */

ensure that all the changes are */

copied - vs only new source code. */

06/27/2018 MPK Change the CPYTOIMPF command to */

use the *REPLACE, instead of *ADD. */
Add additional parameter to send */
all the source. *
*****‘k****‘k********‘k****‘k****‘k*********‘k***‘k****‘k****‘k****‘k/

PARM (&LIB &FIL &ALL)

VAR (&ALL TYPE (*CHAR) LEN (1)
VAR (&CMD TYPE (*CHAR) LEN(100)
VAR (&LIB TYPE (*CHAR) LEN(10)
VAR (&FIL TYPE (*CHAR) LEN(10)
VAR (&CONT) TYPE (*CHAR) LEN(01)
VAR (&JOBDATE) TYPE (*CHAR) LEN(6)
VAR (&JOBDATE TYPE (*dec) LEN(6 O;
VAR (&JOBDATE3) TYPE (*DEC) LEN(8 O
VAR (&JOBDATE4) TYPE (*CHAR) LEN(8)
VAR (&DATE1) TYPE (*DEC) LEN(8 0)
VAR (&DATE) TYPE (*CHAR) LEN (8)

VAR (&QTE) TYPE (*CHAR) LEN(1) VALUE('''")
VAR (&SYSHR) TYPE (*CHAR) LEN (2)
VAR (&PATH) TYPE (*CHAR) LEN(100)

FILE (MBRLIST2)
VAR (&PATH) VALU%ﬁi/OiAS4007Source7Code/' [< +

B)

DIR (&PATH)

MSGID (CPFAOA9) EXEC (DO)

DIR (&PATH)

VAR (&PATH) VALUE( /O AS400 SOurce Code/' |< +

B T< '/'"1<&FIL)™

DIR (&PATH)

MSGID (CPFAOA9) EXEC (DO)

DIR (&PATH)

RTVSYSVAL
RTVJOBA
CHGVAR
CALL
CHGVAR

If

CALL
ENDDO

DSPFD

CHGVAR

RCVF
MONMSG

SYSVAL (QHOUR) RTNVAR (&SYSHR)

DATE (&JOBDATE

VAR (&JOBDATE2) VALUE (&JOBDATE)

PGM (SWR001) PARM (&JOBDATE2 &JOBDATE3)

VAR (&JOBDATE4) VALUE (&JOBDATE3)

(&SYSHR *LT '02') then (DO)

PGM (SWCO014) PARM(&JOBDATE4 ‘o001 '-' 'D")

FILE (&§LIB/&FIL) OUTPUT(*OUTFILE) +
OUTFILE (QTEMP/MBRLIST2)

VAR (&CONT) VALUE('Y')

MSGID (CPF0864) EXEC(CHGVAR VAR (&CONT) +
VALUE ('N'))

DOWHILE COND (&CONT ='Y')

CHGVAR
If
CHGVAR

CHGVAR
IF

CPYTOIMPF

ENDDO
RCVF
MONMSG
ENDDO
CHGVAR
STRQSH

CHGVAR
STRQSH

ENDPGM:

VAR(&DATEl) VALUE(&MLCHGD)
(&MLCCEN '0! then (DO)
VAR(&DATEl) VALUE(&DATEl + 19000000)

CMD (Do)
VAR (&DATELl) VALUE (&DATE1 + 20000000)

VAR (&DATE) VALUE (&DATEL)

COND (&DATE = &JOBDATE4 *AND &ALL = 'N' *OR +
SALL = 'Y') THEN (DO)
FROMFILE(&M LLIB/S&MLFILE &MLNAME)
TOSTMF ('\0 AS400 Source Code \ |< &LIB |< +
ToeT < &FIL |< 'N\! CAT*&MLNAME < U<+
&MLSEU2) MBROPT (*REPLACE)
STMECCSID (*PCASCII) RCDDLM(*CRLF) +
DTAFMT (*FIXED)

MSGID (CPF0864) EXEC(CHGVAR VAR (&CONT) +
VALUE ('N'"))
VAR (&CMD) VALUgé'cd'{07A5400750urce7Code && git +
CMD (&CMD) ’
VAR(&CMD) VALUE ('cd /0_AS400_ Source Code && +
?I commit —m | |”&QTE T| 'Chaniges for ' +

&
&JOBDATE4 || &QTE)
CMD (&CMD)

ENDPGM
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Why did we do it this way

Do not disrupt existing checkin / checkout process for code — Easy to use
New developers / New projects / Multiple Source Code libraries

Rapid changes to 35+ Year code base, RPGII, RPGIII, RPGIV and RPG Free
Started using RDi / SEU limitations

Developers were responsible for pushing code to production

Needed ability to review change sets in block

77

Needed ability to view Before & After vs — “change #” or “change comments

© N O U A W=

Needed ability to access Source Code across all Source Code libraries
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Code Review before git
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Fle Ecit Selection View Go Run Terminal

NS -

K 20100024 - Changes +4 -12-0 « ANT..
& 20900017 - Changes +50-21 -0 « AM ..
& 20100004 - Changes +0-3-0 « AM Th...
& 20100003 - Changes +47 -108-0 « IM...
& 20100625 - Changes +18-58-0 « AM ..
& 20100506 - Changes +102 -140 0 « JL_
& 20100320 - Changes2(DDIOT[DIOD]-.
& 20100320 - Changes +72-63-0 « AM ..
K 20100225 - Changes +20 -63-0 « AM ..
& 20100211 - Changes +15-28-0 « AM ..
A 20100204 - Changes «10-1.. 1 (3 [3
& 20900120 - Changes +0 -17-0 « AN T-.
& 20100124 - Changes +12-20-0 « AM ..
& 20100122 - Changes +3-5-0 « AM Th...
& 20900121 - Changes +5-13-0 « AMT-.
& 20100134 - Changes +1 -16-0 « AMT-.
K 20000111 - Changes +4-15-0 « ANT..
& 20900106 - Changes +22-57-0 « AM ..
& 20161234 - Changes +18-0-0 « AMT-.
& 20981200 - Changes +13-28-0 « AM ..
> FSCUSTOMS
> SRCLE
v WEBSRVSRC
© EDIPOESSSOLRPGLE QRPGLESAC
© CRDINGPRSQUAPGLE QNSRS
© CRONQSQLRPGLE G A O 3
> @ 20181120 - Changes +6-15-0 « AMT-.
> R 20081126 - Changes +2-5-0 « AMTh..
> R 20081110 - Changes «11-8-0 « AMT..
> R 20181134 - Changes +6-13-0 « AMT-.
> R 20081106 - Changes «1 -2-0 « AMTh..
> A 20061107 - Changes «1 -6-0 « AM Th..
>
>
>
>
>

C VW VvV VvV VVVVVVYVVVVVVVVYVYY

& 20169024 - Changes +6 -E-0 « AMTh...
& 20169006 - Changes +0 -6-0 « AMTh...
& 20161000 Changes +20 —43-0 « AM._.
& Changes - 20060013 +28-27-0 « AM ..
& 20960620 - Naw Changes +3 210 « ..
> @ 20180617 - Naw ChangesO[DZ(OOID.

> FIE HISTORY

3 UNE HSTORY

3 COMPARE COMMITS

3 SEARCH COMMITS

OMNI USER GROUP
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Code Review after git

“ep

ORCINQ SOLAPGLE (29730cd) — CRDNQ SOLRPGLE kc323ee) - Umitied [Workspace] - Visud Sudo Code

OROWQSQLRAGLE (2913850d) v ORDINQUEQUAPGLE (C325000) X

B
543
584
545
586
547
548
540
550

568
561

562
503~

564
565

566
567

568
560
578
571~
572

573

@& > Tock

> GRRapsitory > AS400_Scurce > WEBSRVSRC > QRPGLESRC >

Frrrrel

(RN

Frrrrel

FEErrrd

Frrrrel

(RN

AULDY SaLestan,
CASE

WEN TRIN(2.OCPD) = ““$8°°  THEN TRIM(D.ORNK11)

ELSE TRIN(a.0CP0)
END 45 Customer_PO,
CASE

THEN * ' SHIPHOLD-FREIGHT_FPa ‘"
MHEN a.0CSTAT = "'S'" and coalesce(bi.BCSTAT, '

THEN " " SHIPHOLD-PICK_PACK'*
MHEEN 5.0CSTAT = *'S*" and coalesce(bl.BCSTAT, "

THEN ‘' SHIPHOLD-PROBILL" "
MHEN a.0CSTAT = "'S'" and coalesce(bl.BCSTAT, "

THEN ' "SHIPHOLD-SCAC' "
WHEN 3.0CSTAT = “'S'" and coalesce(bl,BCSTAT, "

THEN *‘SHIPHOLD-STD_COST"*
MHEN a.0CSTAT = "'S'" and coalesce(bi.BCSTAT, '

THEN ' ' SHIPHOLD-MARGIN "
ELSE 2.0CSTAT
END ORDER_STATLS,
&,0CBR Order Marehouse, 4,000 Order Compan

ORDINQSQLRPGLE

D

+

o
+

Gy e
+
ey
+

Sy e s,
+

e e s
+
—

e usgH T L

HE Saaesran,

CASE

NHEN TRIM(2.0CPO) = “‘$8°°  THEN TRIN(D.ORWK11)
ELSE TRIM(a.0CPO)

END AS Custceer_PO,

CASE

WHEN 3,0040L0 || 2.0CSTAT = ‘‘BH'" THEW ' 'BUVER WOLD''

WHEN 3.00H0LD || &.CCSTAT = ''CH'"
THEN *‘CREDIT MANLGER APPROVAL "

WHEN 3.0040LD || 3.0CSTAT = "'"XC'' THEN '"CANCELLED''
WHEN 2,004000 || 2.0CSTAT = ** C'' THEW ' 'CANCELLED'"
WHEN 3.00H0LD || 3.0CSTAT = "'DH'" THEN ''DIS. HOLD™'
WHEN 3,0040L0 || 3.0CSTAT = ‘‘XD'' THEN ' ‘DELETED'"
WHEN 3.00H0LD || 3.0CSTAT = ""FH'' THEN ''FFL HOLD™"
WHEN 2,004000 || 2.0CSTAT = “‘LK'" THEN ‘'CREDIT LIMIT HOLD''
WHEN 3.00H0LD || 3.CCSTAT = '"00"" THEN ''RELEASED™"
WHEN 2,004000 || 2.0CSTAT = ** 0'' THEN ''RELEASE HOLD'*
WHEN 3.00H0LD || 3.0CSTAT = ' P'' THEN '"IMMMREHOUSE'"
WHEN 2,004000 || 2.0CSTAT = “‘TH'' THEN ' 'TERM HOLD'*
WHEN 3.00H0LD || 3.0CSTAT = ''"SH'' THEN ''SHIP HOLD''
WHEN 2,004000 || 2.0CSTAT = ** I'" THEN ''IMVDICED *
WHEN 3.0040LD || 3.CCSTAT = '"XI'" THEN ''INVOICED™"

WHEN 3,0040LD || 3.0CSTAT = ** 5**

and coalasce(bi.BCSTAT,'" ") = °° "' THEN ''SHIPPED""

WHEN 2,0040L0 || ».0CSTAT = ** 5°°

and coalesce(bi.BCSTAT, " "") = ""C"" THEN ''SHIPPED™"

WHEN 3,0040L0 || ».0CSTAT = ** 5'°

o ®C

R e I

+

and coalasce(bi.BOSTAT,'' "") = ""S"' THEN ''IN-INVOICING' '+

WHEN 3,0040L0 || 3.0CSTAT = ** 5*°
and coalasce(bi.BCSTAT,'" ") = ""2"'
THEN *“SHIPHOLD-FREIGHT_PPA""

WHEN 3.0CHOLD || 3.0CSTAT =
and coalesce(bl,BCSTAT, " “*) = 2"
THEN " "SHIPHOLD-PICK PACK'™”

WHEN 3,00H0LD || a.0CSTAT = * 5*°
and coalasce(bi.BCSTAT,'' ") = ""3""
THEN ' “SHIPHOLD-PROBILL"'

WHEN 3.0CHOLD || 3.0CSTAT = ' S''
and coalesce(bl,BCSTAT,'" “*) « “"a'*
THEN " "SHIPHOLD-SCAC™"

WHEN 3, 00H0LD || 2.0CSTAT = *° 5*°
and coalasce(bi.BCSTAT,'' ") = "75'"
THEN *"SHIPHOLD-STD_COST'*

WHEN 3.0CHOLD || 2.0CSTAT = ' "'
and coalesce(bl,BCSTAT, " “*) « “"6''
THEN " "SHIPHOLD-MARGIN' '

ELSE 2,00H0LD || a.0CSTAT

END ORDER_STATUS,

A,0CER Order_Narebcuse, A,0CC0 Order_Coepany,

-

R e S S

22



Developers

DO NOT DO

1. Code review 1. No change to development

2. Quick review of Code changes workflow

3. Ability to drill down into Code
sets using a browser 3. No training

2. Did not use git command line

4. Increased productivity
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DEMO
Demo

Q&A



