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IBM i Automation with Bash Programming

Bash scripts are the perfect complement to CL programming. However, 
many connections are much easier to implement if you do this directly in 
a Bash script. 

We use examples and procedures to show how IBM PowerVS and COS can 
be controlled using Bash. 

Here, too, you can connect it in a few simple steps. As a third scenario, 
we show participants how to use various open source tools under Bash 
and IBM i. For example, db2util, gzip, and many more. An exciting 
presentation that highlights the further development of the system into 
an open source platform. 

Excerpts from this presentation have already been successfully shown in 
German workshops.

h

4IBM i Automation with Bash Programming

• An integrated IBM i runtime 
for porting selected UNIX 
applications

–Supports AIX 32/64-bit 
application model

–Exploits PowerPC's ability to 
switch runtime modes

• Applications 
–Integrated with iSeries file 
systems and work management

–Can call Db2, Java and ILE 
programs

–Exploit all aspects of IBM i
operations environment

IBM i 
Application

PASE 
Application

IBM i

IBM i Services
AIX

Shared
Libraries

Technology Independent 
Machine Interface

Syscall

i5/OS SLIC Kernel

PowerPC AS 64-bit PowerPC 64/32-bit

POWER

Portable Application Solution Environment
(PASE)
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PASE

5250 VT100, … (No 5250 data stream!)

• Bash Skripting
• Editoren (nano, vi, vim, …)
• IFS Management (mc, …)
• Programing (Java, gcc,

Node.js, PHP, Python, …)
• Web (nginx, …)
• Connectivity (tn5250, JDBC, 

activeMQ, ODBC, …)
• AI (scikit-learn, h2o.ai, R, ..)
• ….

• Work Management
• Security
• IFS
• Db2

SQL, JSON, XML
• RPG, Cobol, CL
• TCP/IP, openSSH
• Apache 
• HA
• …

Q
Sh

el
l, 

Q
P2

TE
RM

Home of
Open Source

sshHTTP

h
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Where we should start today?

• PASE Shells in a 5250 terminal session: qshell, qp2term

• ssh with IBM i (& security)

• Useful bash commands

• CL command execution in PASE: system, cl

• Open Source tools: db2util, jq, sed, curl, …

• IBM Cloud

• IBM Cloud SDK

• IBM Cloud Webservices
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Examples of useful 
Open Source Software 

h
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Installation von OpenSSH

1. Installation
■ RSTLICPGM LICPGM(5733SC1) DEV(OPTxx) OPTION(*BASE) 

RSTOBJ(*ALL) LNG(2924)
■ RSTLICPGM LICPGM(5733SC1) DEV(OPTxx) OPTION(1) 

RSTOBJ(*PGM)

■ Create an DSA or RSA Key-Pair

□ ssh-keygen -t dsa -N "“ or  ssh-keygen -t rsa -N ""

2. STRTCPSVR *SSHD

7
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export PATH=$PATH$:/opt/freeware/bin
X11 Forwarding

NO EBCDIC support -> Converting to CCSID 819 

h

OpenSSH – Usage of ssh terminal und sftp

Putty

Filezilla

9
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Open SSH Terminal with ACS 

Launches an SSH client if it detects an already-installed Putty client

h

Open Source Package Management
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Default SSH Shell

Set the current user's shell to BASH:

CALL QSYS2.SET_PASE_SHELL_INFO('*CURRENT', 
'/QOpenSys/QIBM/ProdData/OPS/tools/bin/bash');

Set the default shell to be ksh for any users that do not have an explicit shell set.

CALL QSYS2.SET_PASE_SHELL_INFO('*DEFAULT', '/QOpenSys/usr/bin/ksh');

h
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Konfigurieren von ssh/sftp

und bash

13
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starten, stoppen – autostart

Configure your ssh environment:
https://ibmi-oss-docs.readthedocs.io/en/latest/user_setup/README.html

ssh security
Exercise: usage of password-less signon (key based)

sftp (Example: PTF Download)

ssh user@system or install MobaXterm: https://mobaxterm.mobatek.net/

h

IBM i Automation with Bash Programming

mkdir -p $HOME
cd $HOME
pwd

/QOpenSys/pkgs/bin/chsh -s /QOpenSys/pkgs/bin/bash

touch $HOME/.profile
setccsid 1208 $HOME/.profile
echo 'PATH=/QOpenSys/pkgs/bin:$PATH' >> $HOME/.profile
echo 'export PATH' >> $HOME/.profile

ssh-keygen
cat $HOME/.ssh/id_rsa.pub >> $HOME/.ssh/authorized_keys
rm $HOME/.ssh/id_rsa.pub
chown "$(/QOpenSys/usr/bin/id -u -n)" $HOME
chown -R "$(/QOpenSys/usr/bin/id -u -n)" $HOME/.ssh
chmod 0755 $HOME
chmod 0700 $HOME/.ssh
chmod 0644 $HOME/.ssh/authorized_keys

SSH password-less signon (key based)

Now try: ssh user@system 'cl “crtlib cec"'

15
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sshd_config – Overriding default settings

sshd_config

DSPUSRPRF USRPRF(SSHGRP) TYPE(*GRPMBR)

h

18IBM i Automation with Bash Programming

bash

17
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Sourced by all user processes

Sourced by login shells

Login shells source these files in the 
user's home directory

/etc/profile

.profile

.bashrc

time

Bash Configuration Files

h
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nano – a terminal-based editor (ssh-terminal)

19
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vim

Beliebter Terminaleditor

h
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Midnight Commander (MC)

File Manager – a Norton Commander Clone
Alternative zu ls, cp, rm, mv, chmod, …

■ FTP Access

■ Compare Files

■ Compare Directories

■ Edit Files

■ Move, Copy, Delete, usw.

■ Subshell

■ Scroll Wheel

■ Mouse

■ Directory Side-by-Side und Tree Views

■ See and modify file info

■ …

21
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tn5250 / xt5250

Running 
using ssh
in IBM i

h
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tn5250 - US keyboard layouts only

http://plinux.perso.libertysurf.fr/tn5250-faq.html#FAQ-1999-12-07-03Keyboard Mapping

The following table lists the 5250 functions implemented by  tn5250,  and  
the  corresponding  key presses.   

Keys are represented as Emacs does: 
C-a means hold Ctrl and press A, 
M-a means press Esc or C-g followed by A, and 
C-M-a means press Esc or C-g followed by C-a.

[1]    Which keys generate f11-f24, backtab, backspace and delete is very 
dependent on the configuration of the terminal.
[2]    + and - only work as Field+ and Field- in signed numeric fields.

Function Keypress
----------------------------------------
F1 - F10 f1 to f10, M-1 to M-
F11 f11 [1], M--
F12 f12 [1], M-=
F13 - F24 f13 to f24 [1], M-! to M-+
Enter return, enter, C-j, C-m
Left left
Right right
Up up
Down down
Roll Up next, pagedown, C-d, C-f
Roll Down prev, pageup, C-b, C-u
Backspace backspace [1]
Home home, C-o
End end
Insert insert, M-i, M-delete
Delete delete [1]
Reset C-r, M-r
Print C-p, M-p
Help M-h
SysReq C-c, M-s
Clear M-c
FieldExit C-k, C-x, M-x
TestReq C-t
Toggle M-t
Erase C-e
Attn C-a, M-a
Dup M-d
Field+ + [2], same as FieldExit
Field- M-m, - [2]
NewLine C-M-j
Next Field tab, C-i
Prev Field backtab [1]
----------------------------------------
Refresh C-l, M-l
Quit C-q

23
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wget – Download from a list

wget -i ESS_selected_HTTP_download_links\(3\).txt &

Example: Software
Download from ESS

h
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cURL

curl is a tool for transferring data from or to a server using URLs. It 
supports these protocols: DICT, FILE, FTP, FTPS, GOPHER, GOPHERS, HTTP, 
HTTPS, IMAP, IMAPS, LDAP, LDAPS, MQTT, POP3, POP3S, RTMP, RTMPS, 
RTSP, SCP, SFTP, SMB, SMBS, SMTP, SMTPS, TELNET, TFTP, WS and WSS

Examples:

Get a README file from an FTP server: curl ftp://ftp.example.com/README

Get a directory listing of an FTP site: curl ftp://ftp.example.com/

Get a webpage and store in a local file with a specific name:
curl -o thatpage.html http://www.example.com/

Get a file from an HTTP server that requires user and password, using a 
proxy: 

curl -u user:passwd -x my-proxy:8888 http://www.example.com/

25
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man – Search for Manual Pages

Install package:   man-db (man command and related utilities)

h
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PASE Shells

27
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• QSH, QP2TERM 

• QShell Utilities

• https://www.ibm.com/docs/en/i/7.5.0?topic=languages-i-pase-shells-utilities

PASE

h
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Konfigurieren der QShell

STRQSH oder QSH
PATH

Redirection of the output„>“ bzw. „>>“

Set and Export of Variables 

Watch out!!!

29
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QP2TERM

call qp2term 

If no parameters are specified, QP2TERM runs the default IBM PASE for i
shell as an interactive login shell. 
The default IBM PASE for i shell is an implementation of the Korn shell, 
with path name /QOpenSys/usr/bin/sh. 

h

Executing CL Commands

• system 
• System Utility 

• cl 
• Built-in command

31
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Ausführung von CL Befehlen - Examples

cl dsplibl

cl “ENDTCPSVR *DDM”

cl “STRTCPSVR *DDM”

LPAR Info: cl call QLZARCAPI

h

IBM i Automation with Bash Programming

What Is a Shell Script?

A readable text file which can be edited with a text editor
□ vi shell_prog

□ nano shell_prog

□ EDTF shell_prog

Anything that you can do from the shell prompt

A program, containing:
□ System commands
□ Variable assignments
□ Flow control syntax
□ Shell commands

And comments  
□ Comment line starts with #

□ #!/bin/bash is not a comment if #! is in the first position (shebang)

33
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IFS CCSID Issues

Default: QShell CCSID = Job CCSID of the job, often 273 or 37

-> problem when transferring to e.g. Windows workstations, because EBCDIC character sets are not 
supported and usually no automatic conversion takes place

Solution: export QIBM_CCSID=819  

- i.e. conversion to ACSII 

- alternatively ANSI CCSID 1252 or Unicode UTF-8 codepage 1208 (Not all tools support Unicode!)

Example:

cat ccsid273.txt > ccsid273cat819.txt

h
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CCSID Konvertierung mit CL:

35
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Code Page Demo

==============================================

##### show codepage issues by connecting via ssh

cat curl_test_1.sh ### codepage 273

##### copy curl_test_1.sh to codepage 819 or 1208 within a 5250 
session

CPY OBJ('/home/WROTHER/curl_test_1.sh') 
TOOBJ('/home/WROTHER/curl_test_1_4CE') TOCCSID(819) 
DTAFMT(*TEXT)                                         

##### show the new file

cat curl_test_1_4CE.sh ### codepage 819

==============================================
h
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export QIBM_CCSID=819 

Example: system dsplibl > libl.txt

37
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Copying (non-DB2) members to IFS

qsh_out -c 'cat /QSYS.LIB/ROTHER.LIB/QCLSRC.FILE/status.mbr' > status.mbr

Open Source Tool in “TOBI”(aka BOB):  https://ibm.github.io/ibmi-bob/#/
h
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db2 in ssh session

39
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iconv (install iconv-gnu)

iconv [OPTION...] [-f encoding] [-t encoding] [inputfile ...]

To get a list of supported encodings: iconv -l

There are 2 versions available!

PASE and an OpenSource package

h
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iconv –l  

41
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iconv Use Cases

■ - Import OF exported Certificates in pem files

■ Import only works with CCSID 1208 

■ Copy with cp of files in ssh

■ change CCSID to 819

h
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Flow Control

43
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The Simple if - then - else Construct

if expression1
then

commands to be executed if expression1 is true
else

commands to be executed if all expressions are false
fi

if [[ "$UID" -lt "100" ]] 
then

export PS1="# "
else

export PS1="$ "
fi

h

IBM i Automation with Bash Programming

-bash-5.2$ if [[ 1 == 0 ]] ; then echo wahr; else echo falsch; fi

falsch

-bash-5.2$ if [[ 1 == 1 ]] ; then echo wahr; else echo falsch; fi

wahr

-bash-5.2$ if [[ 1 -eq 0 ]] ; then echo wahr; else echo falsch; fi

falsch

-bash-5.2$ if [[ 1 -eq 1 ]] ; then echo wahr; else echo falsch; fi

wahr

-bash-5.2$ if [[ $HOSTNAME = IAXEL.TDLAB.LOCAL ]] ; then echo wahr; else echo falsch; fi

Wahr

-bash-5.2$ if [[ $HOSTNAME = IAXEL.TDLAB.LO ]] ; then echo wahr; else echo falsch; fi

Falsch

-bash-5.2$ if [[ $HOSTNAME = IAXEL.TDLAB.LO* ]] ; then echo wahr; else echo falsch; fi

Wahr

-bash-5.2$ if [ $HOSTNAME = IAXEL.TDLAB.LO* ] ; then echo wahr; else echo falsch; fi

falsch

Boolean Expressions Examples

45
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if Example

#!/usr/bin/bash

# Usage: goodbye username

#

if [[ $# -ne 1 ]]

then

printf "Usage is:  goodbye username"

printf "Please try again."

exit 1   

fi

rmuser $1

printf "O.K., $1 is removed.“

When we run "goodbye", this is what we get ...
$ goodbye

Usage is: goodbye username

Please try again.

$ goodbye pete

O.K., pete is removed.
h
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Conditional Loop Syntax

until cc prog.c
do

vi prog.c
done

while [ "$x" -lt 3 ]
do

lsps -a >> ./statfile
df >> ./statfile
let x=x+1 
done #  should be "< ./statfile" here

This program sets up a continuous code-edit-
compile loop to help you fix coding errors. It 
attempts to compile your C program (cc 
prog.c). If it fails, it opens the file in 
a text editor (vi prog.c) so you can 
fix the bugs, and repeats this cycle 
until the code compiles perfectly.

47
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while true Example

The Script "forever" is a tough cookie!

#!/usr/bin/bash

# An endless loop with a trap for INT QUIT TSTP

trap 'printf "hasta la vista - baby!"' 2 3 18

while true

do

printf "I'll be back."

sleep 10

done

$  forever

I'll be back. every ten seconds
I'll be back. the script speaks!
I'll be back.

<Ctrl-c> an attempt to stop it...

hasta la vista - baby! invokes the trap, and
I'll be back. it carries on.
I'll be back.

h
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for Loop Syntax

for identifier in word1  word2  ...
do

commands  using  $identifier
more  commands
done

for identifier # equivalent to: for identifier i"$@"
do

commands  using  $identifier which takes values from the 
positional parameters

done  #  optional < filename

49
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for - in Loop Example

Here we have a quick tidy-up to delete files:

$  for  varfile in  *.tmp
>  do
>   rm -f $varfile
>  done
$  _

Why use the option -f ?
What else could be tested?

h
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for Loop Example

The sample Script "getprice.sh" will look up the price list:
#!/usr/bin/bash

# getprice.sh - select price from "pricelist" file

# for each item entered on the command line

# Usage: getprice item1 item2 ...

for item

do

grep -i "$item" /home/cashier/pricelist

done

$ getprice.sh  "Shock Absorbers"  "Air Filter"

Front Shock Absorbers      49.99

Rear Shock Absorbers       59.99

Air Filter                 10.99

$ _

51
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Arithmetic for Loop

The arithmetic for loop is available in ksh93 and bash.

for (( initialize; test; increment ))

do

commands
done

Example:

for (( num=0; num <5; num++ ))

do

mv file${num} file${num}.bkup
done

h
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The case Statement

case word in
( pattern1 | pattern2 | ... )

action ;;
(*)   default ;;
esac

case $identifier in
(pattern1) command1

more_commands ;;
(pattern2 | pattern3)   commands ;;
(*)             commands ;;
esac

53
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case Code Example

A guessing game of sorts:

#!/usr/bin/bash

# Usage:  match string

# To see how lucky you are feeling today

case "$1" in

Ace )        print "You are really close."  ;;

King )       print "Missed it by that much."  ;;

Queen )      print "Finally!" ;;

Jack )       print "Maybe next time." ;;

Ten|10 )     print "Getting closer."          ;;

* )          print "Guess again." ;;

esac
h
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case Code Example Output

A casino dealer in the making?

$ match Three
Guess again.

$ match Jack
Maybe next time.

$ match Ace
You are really close.

$ match King
Missed it by that much.

$ match Queen
Finally!

55
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The Shell select Syntax

select identifier in word1  word2  ...
do
commands using $identifier usually containing a case statement
done

select identifier #  equivalent to: select identifier in "$@"
do
commands using $identifier from positional parameters usually 

containing a case statement
done

h
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select Code Example

To help identify animals we have a "barn.sh" Shell Script:

#!/usr/bin/bash

# usage: barn.sh

PS3="Pick an animal: "

select  animal  in  cow  pig  dog  quit

do

case $animal in

(cow)   printf "Moo“ ;;

(pig)   printf "Oink" ;;

(dog)   printf "Woof" ;;

(quit)  exit  ;;

('') printf "Not in the barn" ;;

esac

done

57
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break the Loop

The break command jumps out of  do . . . done loops:

 Exits from the smallest enclosing loop
 Jumps out a specified number of layers/loops

break  number

select  choice  in  Backup  Restore  Quit
do

case $choice in
(Backup)  find . -print|backup -iqf /dev/rfd0
;;
(Restore) restore -xqf /dev/rfd0
;;
(Quit)    break
;;
('')      print "What ?" 2>&1
;;
esac

done

h
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continue the Loop

The continue command begins the next iteration of a  do . . . 
done loop:

 Starts at the top of the smallest enclosing loop
 Begins again a specified number of layers/loops out

continue number

$ for File in *
> do
> if [[ -d $File ]]
> then
>       continue
> fi
> file $File
> done
$ _

59
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Program Logic Constructs Example

Here's a Script to delete empty files:

#!/usr/bin/bash
# Usage: delfile file1 file2 ...
while [[ $# -gt 0 ]]  
do

if [[ -f "$1" ]]
then

if [[ ! -s "$1" ]] 
then

rm "$1" && print "$1" deleted
else

print "$1" not deleted 2>&1
fi

elif [[ -d "$1" ]] 
then

print "$1" is a directory
else

print "$1" is a special file
fi
shift

done File  test operators: 
https://tldp.org/LDP/abs/html/fto.html

h
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More Examples

Qshell Utility Examples

61
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"Calculator“

h
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For Loops

63
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While

Erstellen einer Testdateii: Erzeugung von Zufallszahlen

Unterdrückung von Fehlermeldungen: 2 > /dev/null 

h

Head and Tail

Erstellen einer kleineren Testdatei:

65
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wc

Anzahl Zeilen mit Word Count wc

h

sed

There are several ways of running sed:

sed  'edit-instructions' filename

command  |  sed  'edit-instructions'

sed  -f  command.file filename

Note: The input file is not changed or overwritten by sed!

stream editor

requested
editsstandard input standard output

0 1

There are two versions: OSS sed (GNU) and IBM i utility sed 
with different behavior !

67
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There are two versions: OSS sed (GNU) and IBM i utility sed 
with different behavior !

Example: lparinfo:

#!/QOpensys/pkgs/bin/bash
system "call QLZARCAPI" | sed 's/\. /\n/g' | sed 's/CPF9897: //g'

• /QOpensys/pkgs/bin/sed

• /QOpensys/usr/bin/sed 

• Reprogrammed by IBM for IBM i

sed

h

sed and printf Examples

This instruction changes data: 

Syntax: s/old string/new string/

Some examples

1. To replace the first occurrence of "Smith" on each line with "Smythe"
sed  's/Smith/Smythe/'  phone.list

2. To replace the same as above using a different delimiter
sed  's!Smith!Smythe!g'  phone.list

3. To replace every match in a line, add the "global"
printf xxx | sed 's/x/y/' # responds with yxx
printf xxx | sed 's/x/y/g' # responds with yyy
printf xxx | sed 's/x/y/2' # responds with xyx

LPAR Info: cl call QLZARCAPI | sed "s/\. /\n/g"

69
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printf for Formatted Printing

Better printing formats required

– Use printf

– printf syntax: printf ( fmt [, args] )

Parentheses are optional

fmt is usually a string constant with format specifications

Specifiers are like the C language printf

Format specification: %<char>

– %s string

– %d decimal integer

– %f,%e floating point (fixed or exponent notation)

– %o unsigned octal

– %% literal percent
h

IBM i Automation with Bash Programming

printf Formats

Format specification strings can use modifiers

 %-width.precision
– If width used, contents are right justified

– Use  - (minus/hyphen) after % to left justify

– Precision controls 

 Number of digits to right of decimal point for numeric values
 Maximum number of characters to print for string values

printf "#%10s#\n "Hello“

printf "#\n%30s# \n%d\n" "Hello" 1234567890
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https://www.ibm.com/docs/en/ssw_ibm_i_76/pdf/rzahzpdf.pdf
h

IBM i Automation with Bash Programming

“Portscan” mit ACS

#!/usr/bin/bash

portlist=$(echo $2 | sed "s/ //g")
java -jar /home/WROTHER/ACS/acsbundle.jar /plugin=ping /system=$1 /port=$portlist
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Task: Onboarding User

Create a new user mit username=user, a new password, that he becomes 
a member of a group and create a library owned by him. If no library 
name was given, name it as the user.

newuser.sh name password group library

h

Lab: How many users are there on the system?

db2util "select AUTHORIZATION_NAME from QSYS2.USER_INFO_BASIC" | wc -l
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Example from day 1

#!/bin/bash
#
# task: creation date for each user profile on the system
#

userlist=$(db2util "select AUTHORIZATION_NAME from QSYS2.USER_INFO_BASIC")

for name in $userlist
do

CREATED=$(cl dspusrprf $name | grep "Creation ")
USRPRF=$(echo $name | sed "s/\"//g")
printf "$USRPRF :  $CREATED\n"

done

h

IBM i Automation with Bash Programming

echo "123456789" | cut -c 5-

56789

cut
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Open from yesterday (1/2)

#!/bin/bash
#
# task: creation date for each user profile on the system
#

userlist=$(db2util "select AUTHORIZATION_NAME, CREATION_TIMESTAMP from QSYS2.USER_INFO" | sed "s/\"//g")

for name in $userlist
do
USRPRF="$(echo $name | cut -d',' -f1)"
CREATED="$(echo $name | cut -d',' -f2)"

#   printf "$USRPRF" wurde am $CREATED erstellt \n"
printf " %-11s wurde erstellt am  %s\\n" "$USRPRF" "$CREATED"

done

h

Open from yesterday (2/2)

• Formating: 

■ printf "%-5s: %f\\n" "Abe" 3.5 "John" 5 "It" 8.221

• String Editing: https://openbook.rheinwerk-
verlag.de/shell_programmierung/shell_004_002.htm#RxxKap00400204004DAE1F021174
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Open from yesterday (2/2) - Solution

#!/bin/bash
#
# task: creation date for each user profile on the system
#

userlist=$(db2util "select AUTHORIZATION_NAME from QSYS2.USER_INFO_BASIC")

for name in $userlist
do

CREATED=$(cl dspusrprf $name | grep "Creation " | cut -c50-)
USRPRF=$(echo $name | sed "s/\"//g")
printf " %-11s wurde erstellt am  %s\\n" "$USRPRF" "$CREATED"

done

h

split and csplit

Example: check_sshd.sh

#Delete all comment lines
cat sshd_config | sed '/^[[:space:]]*#/d' > temp.txt

#Now split temp.txt into "match" sections
csplit -f sshd_config_ temp.txt '/[[:space:]]*Match* /' {*}

i=$(ls sshd_config_* | wc -l); i=$((i-1))

for (( c=0; c<$i; c++ )) do echo $(printf '%02d' "$c") ; done
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cron

Package list: cronie cronie-anacron

https://github.com/cronie-crond/cronie

https://github.com/richardschoen/howtostuff/blob/master/installcronie.md

h

crontab

https://github.com/cronie-crond/cronie

https://github.com/richardschoen/howtostuff/blob/master/installcronie.md
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sc – Service Commander 

h

sc – Service Commander 
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sc - groups

h

scopenports
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IBM i Command Execution

h
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Es muss nicht immer CL sein

Auslesen von Informationen aus SBSD

Erstellen von Testusern
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Neu: getjobid, cl, and liblist

Unix process model causing BASH to start a new 
process in which the command starts up

New functions are builtins and not 
commands, they execute in BASH itself, ie. the 
current job

https://kadler.io/2020/12/23/bash-builtins.html#

In addition, the cl function behaves almost the 
same as system, except it defaults to running in 
the current job, so no -i is needed.

h
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cl_nslookup:

#!/bin/bash

cl "NSLOOKUP HOSTNAME($1)"

nslookup:

#!/bin/bash

server=$1

db2util -o json "SELECT * FROM TABLE(QSYS2.DNS_LOOKUP('"$server"'))" | jq

.records[].IP_ADDRESS | sed "s/\"//g“

db2util -o json "SELECT * FROM TABLE(QSYS2.DNS_LOOKUP('"$server"'))" | jq .records[]

Example - nslookup
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Ordering PTFs via IBM Fix Central

h
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User: B433T9
Paßwort: 068HoH5M3b2G958

Server delivery01-bld.dhe.ibm.com
Directory: 24449480/C
File: SF99737_1.bin

curl -sS -u B433T9:068HoH5M3b2G958 --insecure
sftp://delivery01-bld.dhe.ibm.com/24449480/C/SF99737_1.bin -o SF99737_1.bin > t1.txt &

-u Benutzer:Paßwort
-o Outputfile
-sS silent

--insecure nur falls notwendig, z.B. die Zertifikate „selbst-signiert“ sind

Paralleler Download:

PTF Download with curl
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Group PTF Download – Bash script

h

,
Course materials may not be reproduced in whole or in part without the prior written permission of IBM.

© Copyright IBM Corporation 2001, 2016, 2020, 2023

IBM i Automation with Bash Programming

IBM i (SQL) Services
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IBM i Services 

https://www.ibm.com/support/pages/ibm-i-services-sql

h

Examples

SNR=$(db2util -o json "select * from qsys2.system_status_info" | jq -r .records[].MACHINE_SERIAL_NUMBER)

echo $SNR

7857E21

db2util -o json "select * from QSYS2.NETSTAT_INTERFACE_INFO" | jq .records[]

db2util -o json "SELECT * FROM TABLE(SYSTOOLS.PING('isec1'))" | jq .records[].RESULT

db2util -o json "SELECT * FROM TABLE(SYSTOOLS.PING(REMOTE_IP_ADDRESS => '172.29.65.180'));" | jq
.records[].RESULT

db2util -o json "SELECT * FROM TABLE(SYSTOOLS.PING(REMOTE_IP_ADDRESS => '172.29.65.180'));" 
| jq ".records | map({RESULT , REMOTE_IP_ADDRESS})"

[

{

"RESULT": "SUCCESS",

"REMOTE_IP_ADDRESS": "172.29.65.180"

}

]
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Example: Queries on other systems

db2util -o json "select * from ISEC1.QSYS2.NETSTAT_INTERFACE_INFO" | jq .records[]

Remote Systeme müssen zuvor mit ADDRDBDIR oder WRKRDBDIRE dem Relational Database Directory 
der IBM i LPAR hinzugefügt werden:

h

Solution

• Ping all IP4-Adresses of a system

#!/QOpenSys/pkgs/bin/bash

remote_system=""
length=$(echo $1 | wc -m )

if [ $length -gt 1 ]
then remote_system=$1"."

fi

IPs=$(db2util -o json "SELECT INTERNET_ADDRESS FROM "$remote_system"QSYS2.NETSTAT_INTERFACE_INFO where 
CONNECTION_TYPE='IPV4'" | jq -r ".records[].INTERNET_ADDRESS"

printf "\n------------ ping mit SQL service ----------------------\n\n"

for IP in $IPs
do

result=$(db2util -o json "SELECT * FROM TABLE(SYSTOOLS.PING(REMOTE_IP_ADDRESS => '$IP'))" | jq -r .records[].RESULT )
printf "%-15s : %s\\n" "$IP" "$result"

done

printf "\n------------ ping mit CL command  ----------------------\n\n"

for IP in $IPs
do

result=$(cl "ping '$IP'" | grep TCP3210 | sed "s/TCP3210: //g" )
printf "%-15s : %s\\n" "$IP" "$result"

done
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Oder PINGing with SSYTOOLS

• select *
from table (

SYSTOOLS.PING(REMOTE_SYSTEM => '*INTNETADR', /* VARCHAR(255) Default: *INTNETADR */
REMOTE_IP_ADDRESS => '192.168.1.2', /* VARCHAR(45) - Default: NULL */
ADDRESS_VERSION_FORMAT => '*IP4', /* VARCHAR(5) - *CALC, *IP4, *IP6 - Default: *CALC */
NUMBER_PACKETS_TO_SEND => 5, /* INTEGER - Default: 5 */
PACKET_LENGTH_TO_SEND => 256, /* INTEGER - Default: 256 */
WAIT_TIME => 1, /* INTEGER - Default: 1 */
LOCAL_IP_ADDRESS => '*ANY' /* VARCHAR(45) - *ANY - Default: *ANY */

)
);

select *
from table (

SYSTOOLS.PING(REMOTE_SYSTEM => 'IBM.COM', /* VARCHAR(255)  Default: *INTNETADR   */
REMOTE_IP_ADDRESS => NULL,              /* VARCHAR(45) - Default: NULL                      */
ADDRESS_VERSION_FORMAT => '*CALC',      /* VARCHAR(5)  - *CALC, *IP4, *IP6 - Default: *CALC 

*/
NUMBER_PACKETS_TO_SEND => 5,            /* INTEGER     - Default: 5                         */
PACKET_LENGTH_TO_SEND => 256,           /* INTEGER     - Default: 256                       */
WAIT_TIME => 1,                         /* INTEGER     - Default: 1                         */
LOCAL_IP_ADDRESS => '*ANY'              /* VARCHAR(45) - *ANY - Default: *ANY               */

)
);

h
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IBM i Services 

https://www.ibm.com/docs/en/i/7.6.0?topic=is-application-services

https://www.ibm.com/docs/en/i/7.6.0?topic=services-active-job-info-table-function
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Finding an appropriate IBM i Service 

h

104IBM i Automation with Bash Programming

Using QShell db2 utility in bash

qsh -c 'db2 –t -f /home/wrother/test.sql'| sed 1d | sed 2d | sed '$d' | sed '$d' > temp.txt

# SQL script test.sql

SELECT * FROM TABLE(QSYS2.OBJECT_STATISTICS('ROTHER','*FILE'))

# conv2csv.sh temp.txt

if [ -f temp.csv ]; then rm temp.csv ; fi
while IFS= read -r line; do

echo $line | sed 's/ /,/g' | sed 's/$/\r/g' >> temp.csv
done < $1

CCSID in User Profile must be different from 65535 (for example 37)

All together "in one line":
qsh -c 'db2 –t -f /home/wrother/test.sql'| sed 1d | sed 2d | sed '$d' | sed '$d' > temp.txt ; 
conv2csv.sh temp.txt ; cat temp.csv | python -c 'import csv, json, sys; 
print(json.dumps([dict(r) for r in csv.DictReader(sys.stdin)]))' | jq . > result.json ; rm temp.*

cat temp.csv | python -c 'import csv, json, sys; print(json.dumps([dict(r) for r in 
csv.DictReader(sys.stdin)]))' | jq .
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db2util issue (1/2)

h
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db2util issue – a solution (2/2)

Same result as with STRSQL in a 5250 session 
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Creating the List of Column Names with db2

Preparation and execution

h
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Using QShell db2 utility in bash (alternativ)

CCSID in User Profile must be different from 65535 (for example 37)

# SQL script json_test.sql

select json_object(
key 'EMPNO' value empno, key 'FIRSTNME' value firstnme,
key 'MIDINIT' value midinit, key 'LASTNAME' value lastname,
key 'WORKDEPT' value workdept, key 'PHONENO' value phoneno,
key 'HIREDATE' value hiredate, key 'JOB' value job,
key 'EDLEVEL' value edlevel, key 'SEX' value sex,
key 'BIRTHDATE' value birthdate, key 'SALARY' value salary,
key 'BONUS' value bonus, key 'COMM' value comm
absent on null returning clob(2g) ccsid 1208 format json

)
from testdb.employee;

qsh -c 'db2 -t -f /home/wrother/json_test.sql' | sed '1d' | sed '2d' | sed '$d' | sed '$d' | jq .
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1. Download the Word document from ESS

2. Convert to txt file (LF only)

3. Transfer to the system

cat IBMi_keys.txt | (while read foo; do echo "$foo"; done)

Installing License Keys.

h
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db2util -o csv "SELECT SPOOLED_FILE_NAME, JOB_NAME  FROM 

QSYS2.OUTPUT_QUEUE_ENTRIES_BASIC where 

((OUTPUT_QUEUE_NAME='QEZJOBLOG') AND (CREATE_TIMESTAMP > '2025-12-05 

10:00:00.000000') AND (CREATE_TIMESTAMP < '2025-12-05 18:00:00.000000'))" 

> Liste.txt

JOBNAME=$(cut -f2 -d, Liste.txt | sed 's/"//g')

for line in $JOBNAME;

do

echo $line

echo cl "dltsplf file(QPJOBLOG) JOB($line) SPLNBR(*any) SELECT(*ALL)"

cl "dltsplf file(QPJOBLOG) JOB($line) SPLNBR(*ANY) SELECT(*ALL)"

echo ---------

done

Deleting Joblogs within a FOR loop
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What’s wrong?
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BOB’s Solutions
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BOB’s Solution 1 – Works!
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BOB’s Solution 2 – Works!
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Bob’s Solution (mit menschlichem Support)
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Using Web Services

h
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Example Skripts

Bash rseapi.sh

SQL UsingIntegratedWS.sql

Python rse_login.py
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https://openlibrary.org/dev/docs/api/search

The URL format for API is simple. Take the search URL and add .json to the end. Eg: 

https://openlibrary.org/search.json?q=the+lord+of+the+rings

https://openlibrary.org/search.json?title=the+lord+of+the+rings

https://openlibrary.org/search.json?author=tolkien&sort=new

https://openlibrary.org/search.json?q=the+lord+of+the+rings&page=2

https://openlibrary.org/search/authors.json?q=twain

Bsp: 

curl -s https://openlibrary.org/search/authors.json?q=rother | jq .docs[].name 

h
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https://libretranslate.com/docs/#/translate/post_translate_file
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PASE Job Management

h
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bg, fg, &

https://www.redhat.com/en/blog/jobs-bg-fg

-bash-5.2$ sleep 500
^Z
[1]+  Stopped                 sleep 500
-bash-5.2$ jobs
[1]+  Stopped                 sleep 500
-bash-5.2$ bg
[1]+ sleep 500 &
-bash-5.2$ jobs
[1]+  Running                 sleep 500 &
-bash-5.2$ fg
sleep 500
^C
-bash-5.2$ jobs
-bash-5.2$
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ps & getjobid

$ ps –A This will show all the processes.

$ ps –ef This will give you more details about all processes.

h
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kill command

kill –l list all signals 
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Example

h
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Terminate a process

To kill a process in PASE on IBM i, first use a command like ps to find 
the Process ID (PID) of the process you want to end, and then use the 
kill command with the PID. 

For example, to terminate a process with PID 4685, you would type 

kill -s term 4685
kill -s kill 4685      oder kill -kill 4685 oder kill -9 4685

The difference between SIGTERM and SIGKILL is the way an 
application may act on the signal:

TERM: an application will be able to terminate, i.e. properly run a 
shutdown routine.

KILL: the applications is stopped and killed immediately (which could 
lead to data loss or raising apport to report a presumed crash in some 
cases).
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getjobid, QP0ZSPWT Jobs
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QP0ZSPWT Jobs
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Ricardo Martins Cloud Scripts

https://github.com/rqmartins73/bluexport_api/tree/main
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