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Today’s schedule

12:00 - Introduction to Python for RPGers (Mike)

[1:30 - Python and Data Access (Mike) ]
3:00 - RPG Makes Friends with Open Source Apps (Richard)

4:30 - Python Modules for Profitability (Mike)

7:00 - Pass the Flask & Quickly Pour IBM | Python Web Apps & Services (Richard)




Agenda

Set review and modules
ODBC & PyODBC

SQLite

Postgresq|
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Set review and Modules



Python sets

List
° Mutable, integer index

Tuple
° Immutable, integer index

Dictionary
o Mutable, character index

Set
° Mutable, integer index

° Only allows distinct values

myList = [ 'Rock Bottom', 'Gordon Biersch', 'BJs', 'Granite City']
pr‘ln‘t(myLls‘t[l] ) 22 onpower monainsvalley.eou - PUTTY - ju] X
pr‘int(myLiS‘t[l: 3] ) .::.:x;‘::'o'f:";::r- setpractice.py -
prlnt (myLlSt) ;:Sif?'—‘if;'ﬁ:ffb::“‘;:J:'a'” sch', '3Is', ‘Granite Clty';}
tash-4.45 |}
myTuple = ('Rock Bottom', 'Gordon Biersch', 'BJs', 'Granite City"')
pl"il’lt (mYTUple [ 1] ) B vposermanainealiey.ed - PulTy - =] X
print(myTuple[1:3]) bash-4.45 pychonl setpractice.py A
print(myTuple) Pty -
('Rock Bottom', ‘Gordeca Bimrach'®, '2J3', ‘Granite City')
bash-4.45 §
statesByMichigan = {'IL':'IlLlinois', 'WI':'Wisconsin', 'IN':'Indiana',

'MI':'Michigan'}

2 mvpowe morarevaliey.adu - PuTTY

g X
print(statesByMichigan) bash-4.45 pythond setpractlce.py -
. . . {"IL: *IX cis', ‘'NI‘: *Wi=c 2n', ‘IN: ‘I ', 'MI': "NMichi ‘}
print(statesByMichigan[ 'IL"]) Tt T R S
mash-4.49 )
marxBros = set([ 'Groucho', 'Chico’, 'Harpo'])
print(marxBros)
marxBros.add( 'Zeppo ') 2 repoer monineesliey.adu - PuTTY - o x
pr\int(mar\xBr\os) bash-4.45 pythond setpractice.py ~
. . |‘Harpo', ‘Groucho’, ‘Chico’)
marxBros.add( 'Groucho') {'Harpo', 'Groushe', ‘Zeppa', 'Chica’)
s ("Harpo', ‘'Groucho', "Zappo', 'Chico')
prlnt(mar‘xBr‘os) ['Groucho', 'Chico', 'Zeppo', 'Margaret Dumont', ‘Harpo')
marxBros.add( 'Margaret Dumont ') basn-4.43 §
print(marxBros)




What is @ module

Code library — hunks of Python code

They come from the Python community

o PSL: Python Standard Library
° Home grown
o Third party

Usually Python, but not necessarily...
Designed to augment, not replace
Think of them as copybooks

Tested, trusted, useful...



Math module example

Let’s say we want to do a square root or use pi

import math import math
X = 64
y = math.sqrt(x) radius = 20

area = round((math.pi * radius**2),2)
print("“The square root of", x, "is", y)

print("""The area of a circle whose

* ° min g n. n
#2 MVPOWERMORAINEVALLEY.EDU - PuTTV - o x radius is""", radius, "is", area)
S python3 mathModule.py s
The square root of 64 is 8.0 @ MVPOWER.MORAINEVALLEY.EDU - PuTTY — 1 *
¢ I £ python3 mathModuleZ.py M

The area of a circle whose
radius i=s 20 is 125c.c04
o |F1




Open Source Package Management (ACS

' @ 18941 Access Client Solutions

IBM | Access Client Solutions

File Edt Action: Took Help

eicame Generate Service Logs
Package Service Logs
System: | 192958, Reset for Mamtenance
File Associstions...
= Geners

Data Trar Key Management
5350 &l Navigstor Requests

* Navigatos
oM Term
' Printer O\

12 Database
" Scheowns
. o

Sopty

SO, Perfurmance Centss

) Corncbe

W Corrtrol Pane

' Harthwawe Martagerment Intecfacs |

17 Management
¥ Sysiem Configuratons
5350 Session Manager
 HMC Probe Uity

lnu:c'xz:'; n ’ {').ll‘l ,“ i A

s 5 2 usefud tool for nunning SCL statements and O

2% & syatem configuration. To add or chinge A aystem
91 from the 0

clect Sy Confs

tasks.

(7] Open Source Package Management — X (7] Open Source Package Management — m} X
File View Connection Utilities File View Connection Utilities
-<<NOT CONNECTED > IConnection: mpaviak@192.168.21.124:f
Updates available  Available packages Installed packages  Updates available  Available packages
Package Version Repository
@ Connect 1o 55H openssh 6.9p1-1 ibrm ~
openss! 1.11-2 ibm
Spaters 192 268,211 openssl-devel 11,12 ibm
pase-utfidocale 7.1-0 ibm
Usert mpaviak patch-gnu 2.7.5-1 ibm
Posreord: eesess pare-devel 3.40-0 ibm
pcre-tools 3,400 ibm
Contares: -/ pkg-config 0.29.2-0 ibm
popt-devel 1.16-1 ibm
= python2-devel 2.7.140 ibm
python2-iniparse 0.4-0 ibm
| i M X python2-pip 9.0.1-0 ibm
nquiry Viessage python2-setuptools  36.0.1-0 ibm
. i python2-wheel 0.29.0-0 ibm
The authenticity of host '192.168.21.124' can't be established.
RSA key fingerprint is fd:4e:538:9c:10:db:Va:d1:ad:bd: cd:6a:0b: b d5:88,
Are you sure you want to continue connecting?
readine-doc 6.3-2 ibm
rpm-build 4.13.0.1-7 ibm
rpm-devel 4.13.0.1-7 ibm )
Done: 148 rows retrieved. .
Information Reinstall Remove Information | | Install

More on this in a bit...




ODBC



ODBC Needs 3 pieces to work

ODBC Driver @BC Enabled Apphcanm

ODBC Driver Manager

Application specific connectors (adapter)

@ Driver Mana@

rjﬂiﬁ

Data Source
(Relational or Non-relational) Image: Wikimedia Commons




ODBC is where it’s at...

Read the article by Mark Irish https://ibmsystemsmag.com/Power-Systems/08/2019/0DBC-Driver-for-IBM-i

Q, Searc meoie o =

< - C ® QO & hiy ',3bm§ystemsmag.com Power-Systems/08/2019/00D8( ver-for B @ Q

IBM Systenis s N

IBMZ v Power Systems Trends IT Strategy v Cloud Systems management Community

The New ODBC Driver for IBM i

IBM i ! Article ¢ Application development / Open source on 1BM |

IBMer Mark Irish explains what ODBC is, why you
would want to use it and how to install the driver on

your system.

ADVERTISEMENT



https://ibmsystemsmag.com/Power-Systems/08/2019/ODBC-Driver-for-IBM-i

ODBC: Driver Manager

Step 1
o Command line: yum install unixODBC unixODBC-devel
° GUI:

@& Open Source Package Management — L] X

File View Connection Utilities

Connection: mpaviak@mvpower.morainevalley.edu:/
Installed packages Updates available Available packages

Package Version Repository
rpm 4,13.0.1-17 @ibm/$relzasever ES
sqlite3 3.19.3-2 @ibm
sqlite3-devel 3.19.3-2 @ibm
tar-gnu 1.29-1 @ibm
tel B8.6.8-2 @ibm/$relzasever

@ibm/$relzasever

unixODBC @ibm
@ibm
f@ibm
f@ibm

LnixODBC-devel




ODBC Driver is on ACS site

Ste p 2 : Description Filename Size Action
IBM i Access Client Solutions IBMiAccess_virl.zip 134107575 B Download
° Dowload oot =
° Install
Readme file for 5733-XJ1 Readme.txt 5KB Download A,
Quick Start Guide QuickStartGuide_en.html 10 KB Download A,
Getting Started GettingStarted_en.html 119 KB Download A,
ACS EHLLAPI - Version 8.20.104 acshllapi.exs 986862 Download i/'
ACS Windows App Pkg English (64bit) IBMiAccess_v1rl_WindowsAP_English.zi 53311376 B Download i/'
P
ACS Linux App Pkg IBMiAccess_v1rl_LinuxAP.zip 20797233 B Download i/'
ACS PASE App Pkg IBMiAccess_virl_PASE_AP.zip 8577229 B Download i,/'




ODBC Driver is on ACS site

login as:

s 1s

Archive:

inflating:
inflating:

mpavlak
mpavlak@mvpower .morainevalley.edu's password:
£ ocd fmvcoutil

License/

License/L& cs.
License/LAL de.
License/LA el.
License/LA en.
License/LAk es.
License/L& fr.
License/LA in.
License/LA it.
License/LL ja.
License/LA ko.
License/LA 1t.
License/LA pl.
License/LA pt.
License/LA ru.
License/LA sl.
License/LA Tr.
License/L& zh.

License/LA zh

@ mvpower.morainevalley.edu - PuTTY

IBMikccess wlrl PASE AF.zip

£ unzip IBMiAccess_wlrl PASE AP.zip
IEMifAccess_wvlrl PASE AP.zip
creating:
inflating:
inflating:
inflating:
inflating:
inflating:
inflating:
inflating:
inflating:
inflating:
inflating:
inflating:
inflating:
inflating:
inflating:
inflating:
inflating:
inflating:
inflating:

THET
1 4
LHET
LHET
LHET
tHEt
TXL
LHET
LHET
LHET
LHET
tHE
4 o
LHET
LHET
LHET
LHET
TW.txt

Licensefcs.htﬁl
License/de.html




ODBC Install

YUM command works here

This was my example, values will change

@ mvpower.morainevalley.edu - PuTTY - o x

S pwd
JSmvccutil /ppoE4d
S 1=

0.13-0.ibmi7.2.pp
S yum install ibm-iaccess-1.1.0.13-0.ibmi7.Z2.ppcé4.rpm
Setting up Install Process
Examining ibm-iaccess-1.1.0.13-0.ibmi7.2.ppcéd.rpm: ibm-iaccess-1.1.0.13-0.ppcecd
Marking ibm-iaccess-1.1.0.13-0.ibmi7.2.ppcéd4.rpm as an update to ibm-iaccess-1.1
.0.11-0.ppced
Eezolving Dependencies
——>» Bunning transaction check
———>» Package ibm-iaccess.ppced 0:1.1.0.11-0 will be updated
———>» Package ibm-iaccess.ppced 0:1.1.0.13-0 will be an update
——>» Finished Dependency Resolution

Dependencies Resolved

Package Arch Version Eepository Size
Updating:
ibm-iaccess ppced4 1.1.0.13-0 Sibm—iaccess-1.1.0.13-0.ibmi7.2.ppced 43 M

Transaction Summary

Upgrade 1 Package




ODBC or upgrade

Upgrade works here, too

Tpgrade 1 Package

Total =size: 43 M

Iz this ok [v/H]: v
Downloading Packages:
Running Transaction Check
Running Transaction Test
Transaction Test Succeeded
Running Transaction

Updating : ibm-iaccess-1.1.0.13-0.ppced
Cleanup : ibm-iaccess-1.1.0.11-0.ppced
Tpdated:

ibm-iaccess.ppced 0:1.1.0.13-0

Complete!

1/2
272




Test from command line

U se ”isq I” pa rt Of O D BC @ mvpower.n-worainevalley.edu - PUTTY — O X
bash-4.45 isgl '*LOCAL' ~
e +

Connected!

User is defaulted to current
sgl-statement

help [tablename]

|
|
|
.odbc.ini file auto created i

quit
o Can be modified R +

5QL> select * from giws.gcustcdt

o R — - e ————— I o o o o S — T — +
| CUSNUM | LSTNZM | INIT| STREET | CITY | STATE| ZIPCOD | CDTLMT| CHGCOD| BRALDUE | CDTDUE |
e e ————— e e ———— Fe———— e e ——_——— R Fe——_——— F————— e —————— +
| 938472 | Henning | G K | 485% Elm Rve | Dallas| TX | 75217 | 5000 | 3 | 37.00 | 0 |
| 839283 | Jones | B D | 21B NW 135 St| Clay | NY | 13041 | 400 | 1 | 100.00 | O |
| 39285% | Vine | S | PC Box 7% | Broton| VT | 5046 | 700 | 1 | 43%.00 | O |
| 938485 | Johnson | J A | 3 Rlpine Way | Helen | GR | 30545 | 99%% | 2 | 3987.50 | 33.50 |
| 3572¢7 | Tyron | WE | 13 Myrtle Dr | Hector| NY | 14841 | 1000 | 1 | 0 | 0 |
| 389572 | Stevens | K L | 208 Snow Pass| Denver| CO | B02Z& | 400 | 1 | 58.75 | 1.50 |
| 846283 | Rlison | J 8 | 787 Lake Dr | Isle | MN | 56342 | 5000 | 3 | 10.00 | 0 |
| 475938 | Doe= | JW | 59 Archer Rd | Sutter| CA& | 95€85 | 70O | 2 | 250.00 | 100.00 |
| €9382% | Thomas | A N | 3 Dove Circle| Casper| WY | 82608 | 8859 | 2 | O | O |
| 59302% | Williams| E D | 485 SE 2 Ave | Dallas| TX | 75218 | 200 | 1 | 25.00 | 0 |
| 192837 | Lee | FL | 5963 0ak st | Hector| NY | 14841 | 700 | 2 | 489.50 | .50 |
| 583%%0 | RZbraham | M T | 352 Mill st | Isle | MN | 56342 | 9%8% | 3 | 300.00 | O |
S o [ — —————— S [ —— o [ [ o o +

SQLRowCount returns -1
12 rows fetched

sQL> i




ODBC for all!!!

The ODBC Driver is available to connect PASE to the native environment for ANY application!

IBM i Operating System
(above TIMI)

PASE Shared
Libraries

Technology Independent Machine Interface
(IBM i below TIMI)
POWER Hardware




PyODBC: Application Adapter for Python

python3 3.6.10-1 @ibm

. python3-Pillow 5.0.0-5 @ibm

Step 3 ° python3-asnicrypto 0.24.0-1 @ibm

> Use IBM Open Source package Manager in ACS D S G

python3-cffi 1.11.5-3 @ibm

. . python3-cryptography 2.8-0 @ibm

: ngh“ght python3-dateutil 2251 @ibm

o Click install python3-devel 3,6.10-1 @ibm

python3-ibm_db 2.0.5.12-0 @ibm

o Type ”y" python3-idna 2.8-1 @ibm

. . . python3-itoolkit 1.6.1-1 @ibm

o Driver is strategic to python data access. python3-imi 42.1-4 @bm
python3-numpy 1.15.4-0 @ibm/$releasever

o |nd|rect|y Supported python3-pandas 0.22.0-5 @ibm

python3-paramiko 2,6.0-1 @ibm

python3-pip 9.0.1-3 @ibm

python3-psutil 5.5.1-0 @ibm

python3-pycparser 2,19-2 @ibm

python3-pynacl 1.2,1-4 @ibm

python3-pytz 2018.5-3 @ibm

python3-pyzmq 17.1.2-0 @ibm

python3-rpm 4.13,0.1-18 @ibm

python3-scikit-learn 0.19.1-7 @ibm

python3-scipy 1.1.0-1 @ibm

python3-setuptools 36.0.1-3 @ibm

python3-six 1.10.0-1 @ibm

python3-tkinter 3.,6.10-1 @ibm

python3-wheel 0.29.0-3 @ibm




Start slow...

import pyodbc

cnxn = pyodbc.connect( 'DSN=*LOCAL")
print(cnxn)

@ mvpower.morainevalley.edu - PuTTY -

bash-4.45 python3 pyodbcllconn.py
<pyodbc.Connection object at 0x7000000002f81e0>
bash-4.45 [

import pyodbc
cnxn = pyodbc.connect( 'DSN=*LOCAL")

cursor = cnxn.cursor()
print(cursor)

@ mvpower.morainevalley.edu - PuTTY -

bash-4.45 python3 pyodbclZcurs.py
<pyodbc.Cursor object at 0x7000000003120a8>
bash-4.45 [




PyODBC: Simple script

import pyodbc

cnxn = pyodbc.connect( 'DSN=*LOCAL ")

cursor = cnxn.cursor()

cursor.execute( ' ' 'SELECT CUST_ID, COMPANY, FIRSTNAME, LASTNAME, COUNTRY

from zendphp7.sp cust''")

row = cursor.fetchone()
while row:

print(row)

row = cursor.fetchone()

@ mvpower.morainevalley.edu - PuTTY

bash-4.4% python3
(Decimal {'1221"),
(Decimal (*1231"),
(Decimal (*1351'),
(Decimal ('1354"'),
(Decimal ('1356"),
(Decimal (*1380"),
(Decimal (*1384'),
(Decimal (*1510"),
(Decimal (*1513"),
(Decimal (*1551'),
(Decimal ("1560"),
(Decimal ('15&3'),
(Decimal ('1624"),
(Decimal ("1645'),
(Decimal ("1&51"),
(Decimal ('1680"),
(Decimal (*1954"),
(Decimal (*2118'),
(Decimal ("2135"),
(Decimal ('2156"),
(Decimal ('2163"),

(Decimal ('2165'),
(Decimal ('2315'),

pyodbcl3select.py

'auai Dive Shoppe "
'Unisco "
'Sight Diwver L.
'"Cayman Divers World Unlimited ',
'"Tom Sawyer Diwving Centre "
"Blue Jack Agua Center "
'"WIP Diwvers Club L.
'"COcean Paradise L
'Fantastigue Aguatica "
"Marmot Divers Cluk "
'"The Depth Charge L
'"Blue Sports L
'Makai SCUBA Cluk 'y
'"Bcotion Club L.
"Jamaica SCUBA Centre L
'Island Finders "
'Adventure Undersea "
'"Blus Sports Club L.

"Frank's Divers Supply "
"Dawvy Jones' Locker

'S5CUBA Heaven

'Shangri-La Sports Center

'Divers of Corfu, Inc.

'LINAR
'George
'Phyllis
' Joe
'Chris
'"Ernest
'Bussell
'Paul
'Susan
"Joyce
'Sam
'Theresa
'Donna
'Michael
'Barbara
' Desmond
'Gloria
'Harry
'Lloyd
'"Tanya
'Robert
'Frank
'Charles

'Horman
'Weathers
' Spooner
'Bailey
'Thomas
'Barratt
'Christopher
'Gardner
"Wong
"Marsh
'"Witherspoon
'Funec
'Siaus
'Spurling
'"Harvey
'Ortega
'Gonzales
'Bathbone
'Fellows
'"Wagner
'Michelind
'Paniagua
'Lopez

'us
'Bahamas
'Cyprus

'British West Indies

'OS Virgin Islands
'as

'S Virgin Islands
'as

"Columbia

'Canada

'as

'as

'as

'IJs

'West Indies

'as

'Belize

'IJs

'as

'Canada

'Bahamas

'Bahamas

'Greece

s

')
')
'}
'}
')
')
'}
')
')
')
'}
')
')
'}
'}
')




For DML type transactions

import pyodbc

cnxn = pyodbc.connect( 'DSN=*LOCAL ;\CommitMode=0

\—

cursor = cnxn.cursor()

mirn

cursor.execute("""update zendphp7.sp_cust
set FIRSTNAME = 'Mike’' where CUST_ID = 9841""")

Befo re: CUST_ID  COMPANY FIRSTHAME LASTHAME CIVIL  ADDEESS
’ 49541 Heptune's Trident Supply MTEKE Franks 2 PO Box 125
Aft er: CUST_ID  COMPANY FIRSTHRAME LASTHNAME CIVIL  ADDEESS
9241 Neptune's Trident Supply Mike Franks 2 PO Box 128




IBM ODBC Documentation

https://www.ibm.com/support/knowledgecenter/ssw ibm i 74/rzaik/connectkeywords.htm

Table 2. IBM i Access ODBC connection string keywords for Server properties

Keyword Description

Connection String: CMT Specifies the default transaction isolation level.
ODBC.INI: CommitMode Possible values:
* 0= Commitimmediate (*NONE)

* 1 = Read committed (*CS5)
* 2 =Read uncommitted (*CHG)
* 3 = Repeatable read (FALL)

e 4 =Serializable (*RR)

Default: 2



https://www.ibm.com/support/knowledgecenter/ssw_ibm_i_74/rzaik/connectkeywords.htm

SQLite



What is SQLite? VSQLite

SQLite is an in-process library that implements a self-contained, serverless, zero-configuration,
transactional SQL database engine.

It is persistent, like any other file in the IFS

Platform agnostic (typically embedded)
> Since it’s a file, it can reside anywhere

o Any system with a C compiler can manipulate it
Think of it as the QTEMP of the open source world
Was born in 2000 but current plans are mapped through 2050


https://www.sqlite.org/selfcontained.html
https://www.sqlite.org/serverless.html
https://www.sqlite.org/zeroconf.html
https://www.sqlite.org/transactional.html

Brief history

Created by D. Richard Hipp while at GD working on software for guided missile destroyers for the
US Navy

o Replaced HP-UX based Informix

Goal to allow database access without server or admin

Syntax based on PostgreSQL 6.5




Who's using it?

Most browsers and operating systems

Web application frameworks

Most applications that need an embedded database like
o Skype
° Evernote
o Zend Server (Statistics and event info)
> Millions more...



How it works

EASY PEASY




SQLite3 Installer

&9 Open Source Package Management W S ans on & Fackage Instalistion <
File View Connection Utilities

IConnection: mpavlak@mvpower .morainevalley.edu:/
Installed packages  Updates available Available packages
Package Version Repository
popt-devel 1.16-1 ibm

python2 2.7.15-1 ibm

python2-devel 2.7.15-1 ibm

python2-iniparse 0.4-0 ibm

python2-toolkit 1.4.0-1 ibm

python2-pip 9.0.1-0 ibm
python2-setuptoolz  36.0.1-0 ibm

pythan2-wheel 0.29.0-0 ibm

readline-devel 6.3-2 ibm

readline-doc 6.3-2 ibm

rpm-build 4,13.0.1-10  ibm

rpm-devel 4,13.0.1-10  ibm

rsync 3.1.2-1 ibm

sed-gnu 4,40 ibm

slang 2.3.1a-0 ibm

slang-devel 2.3.1a0 ibm

Sate3 G0 jom |
Gierded 930 Jm
tar-gnu 1.25-0 ibm

unixODBC 2.3.4-1 ibm

unixODBC-devel 2.3.4-1 ibm

unzip 6.0-0 ibm

woet 1.17.1-1 ibm

xZ 5.2.30 ibm

wz-devel 5.2.3-0 ibm

zip 3.0-0 ibm

zZib-devel 1.2.11-1 ibm W

Done: 134 rows retrieved.

Information




Creating a database

import sqlite3
myconnection = sqlite3.connect( 'Mikeyl.db")

print(myconnection)

Icon Mame ~  Size (KB) Last Modified
BefO re: |:.-" ex01Create.py 110 July, 2018 4:33:15PM COT
L]
EP MVPOWERMORAINEVALLEY.EDU - PuTTY - O X
Icon Mame #~  Size (KB) Last Modified
. A ex01Create.py 110 July, 2018 4:33:33 PM COT
After [
* |ﬂ Mikey1.db 110 July, 2018 4:33:53 PM CDT




Let’s add a table and a row...

import sqlite3
myconnection = sqlite3.connect( 'Mikeyl.db")

¢ = myconnection.cursor()

c.execute( "' CREATE TABLE IF NOT EXISTS beers
(Beer text, Brewery text, Country text, gty 1int, price real)

rri

c.execute("INSERT INTO beers VALUES ('Boston Lager', 'Sam
Adams ', 'USA',100,35.14)")

myconnection.commit()

myconnection.close()



How can we see this?




Use SSH or 52507 Use SSH...

@ MVPOWER.MORAIMEVALLEY.EDU - PuTTY

o Ao Wik Help

HGEEEmE 48 Sm 0D

filpEnbSyssusribind -sn

Fritere
solites
L oump
FHALM toraign kg
BEGIH [ErkENC
CREA Al
teEs awary test, Lountry #t, oty int P E
INZER INTO beers VALUES['Boston Lager SZaim Adams’, "US 10,35 140000000000

2 | [ rearne sy iR gl




Tools for SQLite

SQL (Based on PostgreSQL)

Special . (dot) commands
o Type .help at any time

<« c ﬁ' ® & https://www.sqlite.org/cli.html

3. Special commands to sqglite3 (dot-commands)

Most of the time, sqglite3 just reads lines of input and passes them on to the SQLite library fc
commands" are typically used to change the output format of queries, or to execute certain

For a listing of the available dot commands, you can enter ".help" at any time. For example:

sglite> .help
.archive

.auth ON|OFF
-backup ?DBE? FILE

.bail on|off

binary on|off

.cd DIRECTORY
.changes on|off
.check GLOB

.clone HEWDE
.databases

dbconfig ?op? ?wval?
.dbinfo ?DB?

Ldump TABLE?

.echo on|off
.eqp on|off]full
.excel

eXIiT

.EXpert

full=schema ?—-indent?

.headers on|off
help
import FILE TAEBLE

Manage SQL archives: ".archive --help" for details
Show anthorizer callbacks
Backup DB (default "main") to FILE
Add "—-append" to open using appendvis.
S5top after hitting an error. Defaunlt OFF
Turn binary output on or off. Default OFF
Change the working directory to DIRECTORY
Show number of rows changed by SQL
Fail if output =2ince .testcase does not match
Clone data into HNEWDB from the existing database
List names and files of attached databases
List or change =sglite3 db config() options
Show status information about the database
Dump the database in an 5QL text format
If TABLE specified, only dump tables matching
LIEE pattern TAELE.
Turn command echo on or off
Enable or disable automatic EXPLATH QUERY PLAN
Display the output of next command in a spreadsheet
Exit this program
EXPERTMENTAL. Suggest indexes for specified queries
Show =schema and the content of sglite stat tables
Turn display of headers on or off
Show this message
Import data from FILE into TAEBLE




How about adding a few rows at a time?

import sqlite3
myconnection = sqlite3.connect( 'Mikeyl.db")

¢ = myconnection.cursor()

beers = [('Honkers Ale', 'Goose Island', 'USA',96,17.85),
('Winter Welcome', 'Samuel Smith', 'UK',150,35.14),
('Spotted Cow', 'New Glarus', 'USA',100,35.14),
('Zombie Dust', 'Three Floyds', 'USA',100,35.14)]

c.executemany( 'INSERT INTO beers VALUES (?,?,?,?,?)', beers)

print("I added {} rows to the Beers table".format(c.rowcount))
myconnection.commit()

myconnection.close()

‘@' mvpower.morainevalley.edu - PuTTY




@ mvpower.morainevalley.edu - PuTTY

Read from SQLite

import sqlite3
myconnection = sqlite3.connect( 'Mikeyl.db')

¢ = myconnection.cursor()

sqlStatement = 'SELECT SUM(qty), sum(qty*price) from beers'
c.execute(sqlStatement)

result = c.fetchone()

print(“We have {} cases valued at ${} on hand".format(result[0], result[1]))

n

sqlStatement2 = sqlStatement +
c.execute(sqlStatement2)
result = c.fetchone()
print("“\nWe have {} cases valued at ${} of US product on hand".format(result[0], result[1]))

where country = 'USA'"

7]

sqlStatement2 = sqlStatement +
c.execute(sqlStatement2)
result = c.fetchone()
print("\nWe have {} cases valued at {} of International product on hand".format(result[@],

'${:,.2f}".format(result[1])))

where country <> 'USA'"

myconnection.close()




W simple
m simple w/ transaction

Performance implications sl

W tracks w/ transaction

Db2 & MariaDB for enterprise
o Optimizer, multi-tenant

SQLite is great for smaller projects =
° Methods exist to optimize <0
> Single tenant

Both have MANY advanced features
o Atomicity

° Transactions

> Persistence

o RI, functions, etc.

£A.532%
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Use cases (wrapup)

Internal scratch pad
Not to be used to replace Db2!!!
Great for open source

Data transport (ETL?)

Performs well




Postgresql



What is it and why should | care?

Possibly the most popular Open Source database after MySQL

Key features:

o Multi-user

> ACID compliant
o Scalable

Why use it?
° Some open source applications are designed for it.
> Object relations vs. MySQL, etc.

o Full support for nearly every known data type
o Network Address storage
o Multidimensional array
°  Geometric data
o Schema-less JSON support
o Create your own
o Max sizes are HUGE
o Data Integrity




Thanks Richard

GIT page on Postgres Install Schoen!!

Read the directions
through once before T o— i |k 5 9 e
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1 Doterprise Daplore
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187 i-es (328 adec) 50003 Rew Blame [ Hoioy 3 2 0

Install and configure Postgresql DB Server on IBM i
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https://github.com/IBM/ibmi-oss-examples/blob/master/postgresql/installingpostgresglonibmi.md



https://github.com/IBM/ibmi-oss-examples/blob/master/postgresql/installingpostgresqlonibmi.md

AKA: Postgres

Install via ACS menus
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Step by step...

Create a user profile for POSTGRES, add a password and *ALLOBJ for now

Open SSH shell, good to Bash

Create a directory off the root: /postgres
Export the path: export PGDATA=/postgres
Create the cluster: initdb —E UTF-8 —D /postgres

Update postgres.conf
o |IP & Port

Start it up: pg_ctl —D /postgres —| logfile start

bash-4.45 pg ctl -D /postgres -1 logfile start
waiting for server to start.... done

server started

bash-4.45 [

‘@ mvpower.morainevalley.edu - PuTTY - a

bash-4.45 initdb -E UTF-8 -D /postgres
The files belonging to this database system will be owned by user "postgres".
This user must also own the server process.

The database cluster will be initialized with locale "C".
The default text search configuration will be set to "english".

Data page checksums are disabled.

fixing permissions on existing directory /postgres ... ok
creating subdirectories ... ok

selecting dynamic shared memory implementation ... sysv
selecting default max connections ... 100

selecting default shared buffers ... 12E8MB

selecting default time zone ... <CST>6<CDT>,M4.1.0,M10.5.0

creating configuration files ... ok

running bootstrap script ... ok

performing post-bootstrap initialization ... ok
syncing data to disk ... ok

initdb: warning: enabling "trust" authentication for local connections
You can change this by editing pg hba.conf or using the option -2, or
—-—auth-local and --auth-host, the next time you run initdb.

Success. You can now start the database server using:

pg _ctl -D /postgres -1 logfile start

bash-4.45 [

X

”~




See jobs

From Native:
> QUSRWRK

From PASE:
° ps ax

bash-4.45 ps ax

@ mvpower.morainevalley.edu - PuTTY -

COMMAND

/Q0penSys/QIBM/ ProdData/JavaVM/jdk80/32bit/jre/lib/pp
[cimserve]
/Q0penSys/QIBM/ProdData/JavavM/jdke0/32bit/jre/1ib/pp
/QIBM/ProdData/05/SLP/bin/1slp-kernel -f/QIBM/UserDat
<defunct>
/Q0pensSys/QIBM/ProdData/JavavM/jdke0/6dbit/jre/lib/pp
/Q0pensSys/QIBM/ProdData/sC1l/0penSsSH/sbin/sshd
/QOpenSys/QIBM/ProdData/SC1l/0penSSH/sbin/sshd -R

-bsh

bash

/QOpensSys/QIBM/ProdData/5C1/0penSSH/sbin/sshd -R
/QCpenSys/pkgs/1lib/postgresgll2/bin/postgres -D /post

PID TTY STAT TIME
10 - L 1:16
27 - L 3:27
34 - A 1:24
65 - L 3:18
77 Z 0:00
81 - L 3:59
110 - L 6:43
455609 - L 0:00
495617 pts/1l A 0:00
495618 pts/1 B 0:00
455819 - L 0:00
456420 - L 0:00
feodis - A o
456423 - L 0:00
456424 - L 0:00
450425 - A 0:00
iy 0:00

iy 0:

A 0:

Yy 0:

postgres: checkpolnter
postgres: background writer
postgres: walwriter
postgres: autovacuum launcher
postgres: stats collector
ostgres: logical replication launcher
QOpensSys/QIBM/ProdData/SC1l/0penSSH/ shbin/sshd -R
ps ax




Miscellaneous

Stop the server: pg_ctl —D /postgres —I logfile stop

Open the server for remote access
° Edit pg_hba.conf
> Add: host all all 0.0.0.0/0 password

o Restart the server

Create a database
o At the shell type: created <dbname> i.e.: createdb mikey

@ mvpower.morainevalley.edu - PuTTY — [ d
bash-4.45 pg ctl -D /postgres -1 logfile stop ~
waiting for server to shut down.... done

server stopped

bash-4.45 pg ctl -D /postgres -1 logfile start

waiting for server to start.... done

server started

bash-4.45 createdb mikey

bash-4.45 [ v




Psql utility

Bring up the Postgres command line for SQL processing

o Set auth to database @ mvpower.morainevalley.edu - PuTTY — O Y

> Change default user password ~ [pash-4.43{psal
psgl (12.2)

o Exit the prompt Type "help" for help.

postgres=#|grant all privileges on database mikey to postgres;
CRAENT
postgres=# alter user postgres with password '[N
LLTER ROLE

postgres=# quit

bash-4.45 [




gAdmin — Like DBU for Postgres!

<=2 C 0 © @ 12700252220 biawser/4 w @ ol QA seen Mmoo m®e# =
mAdmin Filew Objectv Toalsv Helpw
Browser 8 & w Q Dashboard Properties SOL Statistics Dependencies Dependents x
v [Zsarexs (1) g
« GFMvCe Server 5e5sions Iransactions per sccond
v ™ Datsbeses (2) 00
v = mikey RemOte 2 50 . M Transsclions I ’
Commits [ )
> @ Casts Connect 200 g Homors i i
> % catalogs 40 150
> [ Fuant Tniggers 10 1.00 -
> 9 Fxtanslons 55 Gac :
> =F ta Wr [
= Forelgn Data Wrapners - -
> 1 Languages
> Yaawmss Tuples in Tuples out Block I/0
> = postyres 10 1503 120
? B Login/Group Rukes W zents 1250 M Felches 1o M Reas |
» 5 rablespoces Updetles } Returnee Hits |
I Deletes 1000 B0 :
ase 750 i &0
500 50
9 o
aco a = == — ] -
Server activity
Sessions  Locks  Prepered Tronsoctions  Configuration Q Search Fo
PID Database User Application Client Rackend start State Wait event Blocking PiDs
O B » 497854 2020-06-21 19:37:46 CDY Activty: Checkpointerdain
O W » a9rsny 20200621 1937:406 CDT Activity: BgWnterHibernate
© W » a9/sse 20200821 193745 COY Acteety: WalWnterMain
© N » 497857 2020-06-21 193746 CDT Activly. AutoVacuumidain
O W » 497859 posigres 2020-06-21 1937.45 CDT Aclivily: Logicall suncherMas
© B » 49E35Z? posigres postgres pgAdmin 4 - LB poastgres 2414211110 2020-06-21 200743 COT active
O B » 408584 mikey postgres poAdmin 4 - DE:mikey 2414211110 2020-06-21 2020:45 CDT idle Client: ClientRead




n the browser

&« - C o © @ 127.00.1:54220/brewme /¥ - @0
in llev Objectw

Browser 8 B w | Q Dashboard Properties SOL  Statistics Depencencies  Depentents B publiccustome. B mikey/postgres@vVee «

v = Servers (1) Al iml B Qv @vih 8 v T v Nolimit By H I v TR &y

v @¥svee
v B Databeses (2)
v = mikey Query Editor  Query History

> Bicasts 1 select » from sales.custoners;
> WCatslogs

> T, Event Trigoers
> 'ﬁ Extonsions
> = Foeeign Dats Wrappers
> -Llanguages
v ¥echemas (1)

v @ sales

» L. collations

% Doring
{3 FTs Configurations
i €78 Dictianaries
4&FTS Parsers

FT5 Templates Date Output  Fxplaln Messages  Notifications
T Foceign Tables

= Address city id name state 2p email
"-'”’m‘:‘ 4 character20) 7 characterzo) 7 Fidemeger 7 cnamcter(30) 4 cnarscerz) ¢ charscter@) 7 chamcter(so) 7
L Mat s
o e 1 1313 Mockingtird L Los Angeles 1 Hermen Munster . CA 20210 hermeng@munstece..
) Procedures
1 35equancas
= Tables (1)
v customers 1
v T columns (7)
1] Address
i iy
Hd

7 WD Buana Vista Bied  Anahaim 7 Mickey Mouse CA IEY meckay@disnay com

£ VvV ¥V VvV VvV v v v v v w

i name
fi state
i zp

5 amall

3 1lnfinite Looo Cupertine 3 Tim Cook cA 0129 tmmygepgiecom _.
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Python access from IBM i PASE

Pip install psycopg2

2B mvpower.morainevalley.edu - PuTTY - O X

lbash-4.45 pip3 install psycopg?2
Collecting psycopg2

Downloading https://files.pythonhosted.org/packages/aB/8f/1c56%90eebf148d1d1554
fc00ccf9101e134636553dbb75bdfef4f85d7647/psycopg2-2.8.5.tar.gz (380kB)

100% |ééeeesesiiisessiiiesssssdddsssss| 3085kB 1.4MB/s

Building wheels for collected packages: psycopg?2

Running setup.py bdist wheel for psycopg2 ... done

Stored in directory: /home/mpavlak/.cache/pip/wheels/fb/85/a8/57£24b%2b9554680
384d00a84881cleaBlcbceel2deédcedeS4
Successfully built psycopg2
Installing collected packages: psycopg2
Successfully installed psycopg2-2.8.5

bash-4.45 |




Connection

import psycopg2

conn = psycopg2.connect(“dbname=mikey user=postqgres password=#######")

print(conn)

2 mvpower.morainevalley.edu - PuTTY - O X
bash-4.45 python3 postClconn.py ~
<connection object at 0x7000000000b0clB8; dsn: 'user=postgres password=xxx dbname=mikey', closed: 0>
bash-4.45 |j




cursor

import psycopg2

conn = psycopg2.connect(“dbname=mikey user=postqgres password=######")

cur = conn.cursor()

print(cur)

£ mvpower.morainevalley.edu - PuTTY — O X

bash-4.45 python3 postl2curs.py ~
<cursor object at 0x700000000035710; closed: 0>
bash-4.45 |




ROws

import psycopg2

conn = psycopg2.connect("dbname=mikey user=postqres password=#######")

cur = conn.cursor()

cur.execute("""SELECT 1id, name, "Address", "City" , state, zip, email
from sales.customers""")

rows = cur.fetchall()

print("\nList of Customers:\n")

@ mvpower.morainevalley.edu - PuTTY
for row in rows:

bash-4.45 python3 post(3select.py

print(” ", row)
List of Customers:
(1, 'Herman Munster ', 'Los Angeles
(2, 'Mickey Mouse ', 'Anaheim
(3, 'Tim Cook ', 'Cupertino

bash-4.45 |}

'herman@munster.com')
'mickey@disney.com’')
'timmyR@apple.com')




Summary

Many options for data

Python will invite this as a ubiquitous solution for nearly any problem

More surprises
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Python Data Access

Thank You

@ MikePavlak@gmail.com Q @MikeyPEl IBMCHAMFIDN);L
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