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What we’ll cover

* Creating a sample database
* |Installing packages
* Show me the code

* Creating a PDF
* Adding a Header & Footer
* Populating the PDF from a Db2 table
e Saving the PDF to the IFS

* Executing the Python script

* From an SSH terminal
* From a CLP

* Bonus! (time permitting)



Creating a sample database

* Run a stored procedure to create the sample database
CALL QSYS. CREMTE SQ1 SAMPLE (' SA¥PLEL')

[ 08/21/2020, 01:42:47 PM ] FRun All...

[% CALL Q5Y5S.CREATE 50L SAMPLE ('SAMPLEL')
"F’l‘ Retr11er '-;-i'; B

Ot 2t omant e e 3% 1E£0 m _ 27 10 gop)
¥ Statement ran successfully (32,168 ms = 32.168 sec)



Creating a sample database

* The stored procedure creates & populates around 20 tables

* I’'m using the ‘Employee’ table in my example

-ile Edit View

EMPNO  FIRSTHME  MIDINIT  LASTHAME WORKLDEFT  PHONEND  HIREDATE JOB EDLEVEL S5SEX BIRTHDATE  SALARY ONTS COMM
000010 CHRISTINE I HALS 00 35878 1485-01-01 FRES 18 F 1433-058-24 52750.00 1000.00 4220.0C
000020 MICHREL L THOMESON BO1 3478 1573-10-10 MANAGER 16 M 1543-02-02 41250.00  800.00 3300.0C
000030  SALLY B EWAH Ccol 4738 1475-04-05 MANAGER 20F 1441-05-11 38250.00  200.00 30e€0.0C
000050 JOHN B GEYER E01 6755 1545-08-17 MANAGER 16 M 1525-05-13 40175.00  300.00 3214.0C
0o00sd IRVING F STEEN 011 6423 1473-09-14 MANAGER 16 M 1545-07-07 32250.00  500.00 2580.0C
0ooo70  EVA D PULASKI D21 7831 1580-09-30 MANAGER 16 F 1553-05-28 36170.00 100.00  2853.0C
0ooos0  EILEEN W HENDERSON  Ell 5443 1470-08-15 MANAGER 16 F 1541-05-15 28750.00  e00.00 2380.0C
000100 THEQODORE Q SEENSER Edl 0572 1580-06-15% MANAGER 14 M 1556-12-18 26150.00  500.00 20%2.0C
0o0llo WVINCENZIO G LUCCHESSI  AOO 3430 1955-05-1¢ 5SRALESEEF 15M 1529-11-05 4g500.00  900.00 3720.0C
000120 SE&N O'CONNELL  A0O0 2167 1563-12-05 CLEEK 14 M 1542-10-18 25250.00  &00.00 2340.0C
000130 CDELORES M QUINTANA Col 4373 1871-07-28 ARNALYST 16 F 1525-09-15 233800.00  500.00 1804.0C
000140 HEATHER A NICHOLLS col 1753 15876-12-15 ANALYST 18 F 1546-01-1% 28420.00  e00.00 2274.0C
000150 BRUCE LDAMSON L11 4310 1972-02-12 [DESIGNER leM 1547-05-17 25280.00  500.00 2022.0C



Installing packages

* Install packages using an SSH terminal. | use PuUTTY or MobaXterm

* In ACS, click on ‘SSH Terminal’.
* This will show up after you install PuTTY on your PC

§SH Terminal wil launch an already-nstalled 55H dient (bermingl emulator)., With an S5H ter

[PASE), and access open source technologies (e.q. Python, Node.js, Git, etc).

sren: (D v
If you receive a connection error within the launched 55H dient (eq | connection refused|’), ¢
- Generd CL command:
Data Transfer
5950 Emulator @ STRICESVRE *SSHD  (Thisrequires the 5733-5C1 product)

Integrated File System
Navigator for




Installing packages

* If you get an error launching SSH, you may need to start SSH on IBM i

Error Message X

@ MSGSOCKOD07 - Could not connect. (Connection refused: connect)
Cannot communicate with the server. You may need to run "STRTCPSVR *SSHD" to start the server job.

—_—

i """"""""""""""" oK i Generate Service Logs

e Just run the command on IBM i:




Installing packages

* In PUTTY, use ‘pip’ to install ‘ibm_db’” and ‘fpdf’

* ‘pip’ is a package-management system used to install and manage
software packages written in Python.

SR - FuTTY

@ Using username "mlarsen™.
# mlarsen@ '
£ pip3 install ibm dhl

ﬁﬁ Using username "mlarsen™.
@ mlarsen@’ ~ "~ 's password:
S pip3 install fpdfl




Installing packages

* Update Python if necessary (optional)
» Use ACS to see if any updates exist.

—

File View Connection Utilities
THMOT COMNMECTED =
Installed packages Updates available Awvailable packages

IBM i Access Client Solutions

File Edit Actions Tools Help

(Generate Service Logs _
& Connect to 55H

Welcome
Package Service Logs
System: |[SET——— >
. Rezet for Maintenance
SFStEITI. - User: mlarsen
File Associations..,
- General

Data Trar Key Management

Authentication mechanism
5250 Emu Mavigator Requests
Integrate
Mavigator

Password: T

Open Source Package Management [] SSH Key (optional):



Installing packages

e Update Python if necessary (optlonal)

E e ————

[T Open Source Package Management

A0
T TR

File View Connection Utilities

Zonnection: miarsen G /

: Installed packages | Updates available Available padkages

T

python3-paramiko 2.6.0-1 @ibmn

Package Version Repository :

python3 3.6.10-3 @b qultEH 3 32 3 1

pythan3-Pilow 5.0.0-5 @im sqite3-devel 3,323 ihm

python3-asn lorypho 0.24.0-1 @ibrm .

python3-borypt 3.1.4-6 @ibm td 8.6.8-3 |b|TI

python3-cffi 1.11.5-3 @ibrm )

python3-cryptography  2.8-0 @ibm tk 8.6.8-3 ||3|TI W
python3-dateutil 2.8.0-1 @ibrm

python3-devel 3.6.10-3 @ibrn . :

oython3dm,_db T Done: 51 rows refrived, &
python3-idna 2.8-1 @ik

python3-toolkit 1.6.1-1 @ibm .

python3-xml 4.2.1-4 @ik Iﬂfﬂfmahﬂlﬂ UpgffldE
python3-numpy 1.15.4-0 @ibm

python3-pandas 0.22.0-5 @ibrn



Installing packages

% Package Upgrade

Setting up Upgrade Process

Resolving Dependencies

--> Running transaction check

---» Package python3.ppchd 0:3.6.10-3 will be updated

---» Package python3.ppchd 0:3.6.11-2 will be an update

---» Package python3-devel.ppced 0:3.6.10-3 will be updated
---» Package python3-devel.ppced 0:3.6.11-2 will be an update
---» Package python3-tkinter.ppchd 0:3.6.10-3 will be updated
---» Package python3-tkinter.ppcéd 0:3.6.11-2 will be an update
--> Running transaction check

---> Package Tibreadline8.ppced 0:8.0-1 will be installed

--» Finished Dependency Resolution

Dependencies Resolved




Installing packages

Transaction Summary

Install
Upgrade

Total download size:

Is this ok [w/N]: w

| Downloading Packages:

(1/4%: 1ibreadline8-8.0-1.ibmi7.2.ppcBd. rpm
(2/47: python3-3.6.11-2.ibmi7.2.ppcid. rpm

] gﬂ]: python3-devel-3.6.11-2.1ibmi7. 2. ppced. rpm
python3i-tkinter-3.6.11-2.ibmi7. 2. ppced. rpm

Funning Transaction Check

Funning Transaction Test

Transaction Test Succeeded

Funning Transaction
Installing : libreadlineB-8.0-1. ppchd
Updatin . hon3-3.6.11-2.




Installing packages

Dependency Installed:
Tibreadline8.ppced 0:8.0-1

Updated:

python3.ppced 0:3.6.11-2 python3-devel.ppchd 0:3.6.11-2
python3-tkinter.ppced 0:3.6.11-2

Complete!




Creating a PDF

* A quick view of the PDF we’re creating



Creating a PDF

* The first page of the PDF created

Employee listing

First name M Last name Department |Phone no. Job title
CHRISTINE 1 HAAS A00 3978 PRES
MICHAEL L THOMPSON BO1 3476 MAMNAGER
SALLY A KWWAN C0O1 4738 MAMAGER
JOHMN B GEYER EO1 6789 MAMNAGER
IRVING F STERN D11 86423 MAMNAGER
EV A D PULASKI D21 7831 MAMNAGER




Creating a PDF

* The last page of the PDF created

MICHELLE F SPRINGER E11 3332 OPERATOR
HELENA WONG E21 2103 FIELDREP
ROY R ALONZO E21 5698 FIELDREP
Joe E cool ADO 8550 MANAGER
Joe D cool AQOO 8551 MANAGER

Number of Employees

44




Show me the code

e Let’s step through the code
* | put detailed comments in the code



Show me the code

* Python classes
» User-defined blueprint or prototype from which objects are created
* Provide a means of bundling data and functionality together

Creating a new class creates a new type of object, allowing new instances of
that type to be made

Class instances can also have methods
* We can override a class and add our own functionality

We can loosely compare a class to a program and a method to a
subprocedure or subroutine



Executing the Python script

* | use either PUTTY of MobaXterm
* | used MobaXterm in this example

home/MLARSERNS -ﬂ

- MName Size (KB) Last modified

.-’ = createPdt. py 2019-12-22 ..
_-’_ creabt=Pdfl.py 2019-11-30 ..
- createPdf2. pdf 2019-12-249 ..
o] | createPdf2.py 2019-12-24 .,
- createPdf3. pdf 2019-12-249 ..
e | | areatePdf3.py 2019-12-24 .,
- | createPdf3a. pdf 2019-12-25 ..
o] | createPdf3a.py 2019-12-25 ..
- createPdf3b. pdf 2020-07-11 ..
_-’_-:reateF'-:lFEb Py 2020-07-11 ..
[#] createPdfsc. pdf 7 2020-08-23

" | createPdfsc.py 2020-08-23 ,

e R ¥ A S N ==

)



Executing the Python script

e | use either PUTTY of MobaXterm
* | used MobaXterm in this example

_ * MobaxXterm 20.2 = _
(SSH client, X-server and networking tools)

e et

* SSH compression :

* 55H-browser 2 - |

» X11-forwarding : x (disabled or not supported by server)
» 19

* DISPLAY 32.168.1.61:0.0

For more i1nfo, ctrl4+click on help or visit our website

cd fhome/MLARSEN/
python3 createpdf3c.py

G A



Executing the Python script

* | use either PUTTY of MobaXterm
* | used MobaXterm in this example

home/MLARSERNS -ﬂ

- MName Size (KB) Last modified

.-’ = createPdt. py 2019-12-22 ..
_-’_ creabt=Pdfl.py 2019-11-30 ..
- createPdf2. pdf 2019-12-249 ..
o] | createPdf2.py 2019-12-24 .,
- createPdf3. pdf 2019-12-249 ..
e | | areatePdf3.py 2019-12-24 .,
- | createPdf3a. pdf 2019-12-25 ..
o] | createPdf3a.py 2019-12-25 ..
- createPdf3b. pdf 2020-07-11 ..
_-’_-:reateF'-:lFEb Py 2020-07-11 ..
[#] createPdfsc. pdf 7 2020-08-23

" | createPdfsc.py 2020-08-23 ,

e R ¥ A S N ==

)



Executing the Python script

* It’s great that | can execute the script from a terminal, but in a
production process, you'd likely want to run it from a program

* We can execute Python scripts from either CL or RPG
* I’ll show how to do it using RPG



Executing the Python script

e Set up variables to hold the path to the Python executable and the
location of the script

_._._.__—.‘_;' ——————————————————————————————————————————————————————————
153 setlp subprocedure

328156 dcl-proc setUp;

228158  pathToPython = '/QOpenSys/pkgs/bin/python3’;

2pal68  pythonScript = "createPdf3c.py’;



Executing the Python script

* Use Qshell to execute the script

LG S —m—mmmm e
238165 /S executePythonScript subprocedure

AFRE P A e e e i e o o o o o o o o o o o o
AB1E7

2238168 dcl-proc executePythonScript;

g N | O

o I cf S

338171 F4 Use Qshell to execute the Python script.
ARB177 CmdStr = "Qsh Cmd({" 4+ gquotes +

3L 7T 3 ¥trim{pathToPython) + " ' +
333179 ¥trim{pythonScript) +

LY T [ SR | L
I :| H

FBLES Callp Run{Cmdstr:%Size{CmdStr));

232187 end-proc executePythonScript;



Executing the Python script

* Execute the Python script by calling the RPG program







Passing parameters to Python scripts

* Pass four parameters to the script

paa124 dcl-
pae125 dcl-
paa126 dcl
paa127 dcl

firstParameter char(18) inz('lexie');
secondParameter char(18) inz('slayer');
thirdParameter char(18) inz( yankees');
fourthParameter char(18) 1

5
5
5
5

n
inz( "two words');



Passing parameters to Python scripts

* We just need to add the parameters when we execute the script from
Qshell

R L A

peales del-proc executePythonScript;

BEal 7 e S Use Qshell to execute the Python script.

Baal172 A4 MNote: Parameters are detected by a space in Python, so the
PRl 73 S the "fourthParameter® needs to be in quotes since it has two
BEE L 7 S words separated by a space. if I didmn't put it in qQquotes,
BEEl 7S S Python would see them as two separate parameters.

a1 7 CmdStr = "Qsh Cmd{" + guotes +

e ¥trim{ pathToPython) + +

BEE1l 7O ¥trim{ pythonScript) + +

BEE1 S8 ¥trim{firstParameter) + +

P18 1 ¥trim( secondParameter) £ £

Baa1s2 ¥trim(thirdParameter) -+ -+

2Ea1s3 "t 4+ Btrdim{ fourthParameter) + + D -
PR 85 Callp Run{Cmdstr:ESize(CmdStr));

Gty oo ok B

BEalsY end-proc executePythonscript;



Passing parameters to Python scripts

* The Python script
e Sys - System-specific parameters and functions
* Argv - The list of command line arguments passed to a Python script

14 1import sys

rints the name of the Python script
rints parameter 1

sys.argv[@]) # p
) #p
) # prints parameter 2
) #p
) #p

print (

p (sys.argv
print (sys.argv
print (sys.argv
P (sys.argv|

rints parameter 3
A

rints parameter &

-F..IIL'-IIIMIII_-.I m




Passing parameters to Python scripts

* Execute the Python script by calling the RPG program




Passing parameters to Python scripts

* The parameters are printed to the terminal




Passing parameters to Python scripts

 Why did | enclose the fourth parameter in quotes?
* The separation of parameters is determined by a space

* If | passed ‘two words’ as a parameter, the script would see it as two
different parameters

(f ”n (

* If | pass it as ‘ “two words” /, the script will treat it as one parameter
since it’s enclosed in quotes



Additional information

* The article was published by IT Jungle July 2020.
https://www.itjungle.com/2020/07/27/guru-creating-pdf-
documents-with-python/

 Article showing how to pass parameters to Python
https://www.itjungle.com/2019/08/05/guru-passing-parameters-to-
oython/

e Full source code and slides will be made available.

* FPDF links:

* http://www.fpdf.org/en/doc/cell.htm
* https://www.elated.com/create-nice-looking-pdfs-php-fpdf/
* https://pyfpdf.readthedocs.io/en/latest/Tutorial/index.html



https://www.itjungle.com/2020/07/27/guru-creating-pdf-documents-with-python/
https://www.itjungle.com/2019/08/05/guru-passing-parameters-to-python/
http://www.fpdf.org/en/doc/cell.htm
https://www.elated.com/create-nice-looking-pdfs-php-fpdf/
https://pyfpdf.readthedocs.io/en/latest/Tutorial/index.html
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