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IBM 1 Marketplace Survey (HelpSystems)

What are your top concerns as you plan your IT environment?

69%
57%
50% 49%
31% 30% 29% 27% 26%
18%
14% 12%
o . 3%
L

Sacurity High Meodemizing IBEMi Data Analytics/ Reduce  Compliance Mobile Migrating Capacity Enterprise Other
availability/  applications skills growth businass  ITspending and access applications  planning systams
disastar intelligence regulations to the cloud managemeant
recovery tools and SLA

managemant

https://www.helpsystems.com/resources/guides/ibm-i-marketplace-survey-results
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What are your top concerns as you plan your IT
environment? (check all that apply)

69%
57%
I I :

31%

Security High Modemizing IEM i Data Analytics/
availability/  applications skills growth business
disastar intelligance
recovery

https://www.helpsystems.com/resources/guides/ibm-i-marketplace-survey-results



<JORI

https://www.ibm.com/case-studies/c223622041231s41
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Choose the colour of

your fabric. 33

Model : BRAINBUILDER mono-move

salerno C0005

Selling price of your configuration
4,905 USD

This illustrated version

in entry leather: 5,492 USD . Previous m
in entry fabric: 4,905 USD Q 0 Q o

Your model
OPTIONS COVERING ARMRESTS BRAINBUILDER



Choose the desired
colour of your armrests.

3/3

celia cherry

Selling price of your configuration

4,886 USD

— Previous Next
SIZE OPTIONS COVERING ARMRESTS BASE yehldule b

BRAINBUILDER



Deknudt Frames

» https://www.ibm.com/case-studies/deknudt-frames

DEKNUDT

ot SR e S e

®

FRAMES FOR e LIFE


https://www.ibm.com/case-studies/deknudt-frames

Deknudt Frames

[ photo frame bronze wo: X

€ © C | @ secure | hp: be/en/c product/s4Syd3-/pt b d

DEKNUDT

emew

FRAMES WALL DECORATIONS

home . photo frame bronze wood

i Apps [) Stand Wiki @ Projects-StrandPrc. [ Strand: Who Is Busy?

key word

GIFTS AND GADGETS

Q detailed search v signin

MOMENTS IN LIFE ALBUMS AND PH BOXES ACCESSORIES PROJECTS

photo frame bronze wood
S45YD3

A classic wooden photo frame in a bronze colour, including quality glass both with a plain and
non-glare side, which can be switched easily. The perfect frame to create a rustic and warm

atmosphere.

> SHOW SIZES AND PRICES

colour another colour ?
bronze please choose between the 5 remaining colours

[ 4 (Y X

& shippinginformation €8] download
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Deknudt Frames

“By launching its new e-commerce platform on IBM i on the Power Systems
platform, Deknudt Frames has expanded its market reach, given retail partners
an out-of-the-box web store they can integrate into their own websites,
streamlined payment and inventory processing, and reduced the cost of IT
administration.

Deknudt says: “We have also enabled our retail partners to offer a much wider
selection of our products to their customers. Now, retailers can stock the most
popular items, and if a shopper would like something slightly different, the retailer
can easily place an order with us. The solution is enabling us to broaden our
market reach—we anticipate that this will soon drive higher revenues.”

© 2016, 2017 I1BM Corporation



Deknudt Frames

* “This e-commerce platform is another example of how we are using technology
to generate competitive advantage. And what'’s really interesting is that this up-

wdate, OP€N SOUrce solution runs
side-by-side and fully integrated
with trusted core business
systems originally coded in the

19705 . In all the years we’ve used IBM i and the Power Systems

platform, we’ve never experienced any issues around stability or security,
which contributes to the low total cost of ownership—for us, IBM i is a
phenomenally stable platform for business that is also open to all kinds of
future possibility.”

© 2016, 2017 I1BM Corporation



Case studies galore

“The ability to run the latest open source software
alongside unmodified code from the 1980s is
surely unheard of on any other platform, and this
offers huge value to our business in terms of
reducing both ongoing risk and costs in IT.”

RAS Sg___gstems

“The fact that the platform supports open
source solutions means that we can

®
O ] leverage the very best technology and
benefit from the support and development
of the open source community while

avoiding inhibitive licensing costs.
fixed seating projects
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https://www.ibm.com/case-studies/fibrocit-systems-furniture-design
https://www.ibm.com/case-studies/cras-systems-open-source

Case studies galore

“Everything — both core business systems and the new

" open source solutions —runs on IBM i, so reliability is

Wln.'s‘,gli‘,' perfect as always. And the faster processes have
certainly made our lives easier.”

“We can develop in C, PHP, Java — there’s now
a full range of open source software on the
® platform that meshes seamlessly with the core
technologies that we’ve been running for
decades.”

© 2016, 2017 I1BM Corporation


https://cms.ibm.com/case-studies/winsol-systems-hardware-manufacturing-digitization
https://cms.ibm.com/case-studies/kube-pak-systems-gardening-wholesale

Case studies galore

Immo Bonehill

O

© 2016, 2017 I1BM Corporation

“The website runs using a combination of RPG and open
source software. All of it integrates seamlessly with the
IBM i operating system”

“The solution combines tried-and-trusted systems with the
latest in open source innovation to create new value.”


https://www.ibm.com/case-studies/immo-bonehill-systems-hardware-website-compliance
https://www.ibm.com/case-studies/ORIS

Happy 30th Anniversary!

At IBM, we value and appreciate your trust in running your buginess on IBM i. We are inepired by how IBM i clients

. in 117 countries are creating innovative solutions and extending the reach of the aystem.
I Itia an honor to have you as our clients, our partners, and in many cases, our friende. Please enjoy some of the
amazing storiee of our customere, who are pushing the IBM i platform in new and innovative ways.

NK you,

Alison Butterill Steve Will
IBM i Offering Manager 18M i Chief Architect

To celebrate, IBM is offering a special IBM i 30th Anniversary Edition
available for the IBM Power System $S914 4-core server

Leam more abe

See innovation at work in the IBM i community

\

Svenska Handelsbanken AB
plex worldwide & Theiving with
with IBM i

Read the customer story —> Read the customer story —>

http://ibm.biz/ibmi30years



IBM i 30" Anniversary Customer Stories

* Norwegian Air Ambulance Foundation: PHP

* FRS: PHP

* Sunstate: PHP

» Krengeltech: Node.js, Python, chroot

* Robertet: Java

* Kube-Pak: PHP, Java, More

* Mutual Distributing Company: Node.js, Ruby, Python, PHP
» Deknudt Frames: Web tech, Ghostscript, ImageMagick

* Mission Produce and Avocado Packing Company: PHP

* JORI: ibmichroot (containers), gaming software

© 2016, 2017 I1BM Corporation



IBM i 30" Anniversary Customer Stories — CONTINUED!!

Geodis: Node.js

RPC Superfos: Python, Node.js

King Ill Solutions: PHP

Fuyo General Lease: PHP, SugarCRM

HT BENDIX A/S: Open Source Licensed Program
ORIS: PHP, Drupal, curl, ImageMagick
Assura: the latest open source solutions
Cras: the latest open source components
Kuehne + Nagel S.a.r.l.: Node.js

Carnegie General Insurance Agency: .NET
TMISI: Web technologies

© 2016, 2017 I1BM Corporation



Customer stories

* “Three Ways Open Source Brings Business Value”
http://ibomsystemsmag.com/blogs/open-your-i/november-2018/three-ways-

open-source-brings-business-value/

Blog

By Jesse Gorzinski

©SS

£ sHARe  JMERE,

Erss
Recent Posts

All Hail the Midnight
Commander!
MNovember 27, 2018

Three Ways Open Source

© 2016, 2017 IBM Corporation

Previous Post | Next Post | See All Posts

Three Ways Open Source Brings Business
Value

November 5, 2018
The IBM i development teams have been delivering new open
source software at a mind-numbing rate. In fact, it's hard to keep
up! Since our move to RPMs in May, hundreds of new packages
have been delivered that help with application development, system
administration and many things in between. In fact. | was in the
middle of writing a short blog post about a tool called “Midnight
Commander” when Steve Will published a discussion about some
of our business results.

In a blatant and gratuitous attempt to ride Steve’s coattails, |
decided to instead focus on business value with this blog post.
After all, open source has been bringing victories for IBM i clients
around the globe. As it turns out, a few of these open source wins
have been showcased in some recent case studies. So, that's the
agenda for today. I'm going to highlight three case studies. Each
one highlights a particular manner in which open source software
«can bring value to your enterprisel


http://ibmsystemsmag.com/blogs/open-your-i/november-2018/three-ways-open-source-brings-business-value/

© 2016, 2017 IBM Corporation
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What are IBM i teams doing?

Delivering open source technology
— Languages (Node.js, Python, Lua, Perl, etc)
— Machine Learning capabilities
— Integration to RPG, Db2, etc.
— User Tools (git, vim, Midnight Commander, Iftp, rsync, bash, etc)
— Developer Tools (compilers, build toolchain, RPM build tools)
— Important ecosystem pieces
Contributing to open source projects. Nature of contributions (50+ projects):
— IBM i porting
— General enhancements
— Complete authorship
— Documentation improvements
» Maintaining key partnerships
Participating in the open source community

© 2016, 2017 I1BM Corporation



5733-OPS Roadmap

© 2016, 2017 I1BM Corporation

5733-0PS



5733-OPS Roadmap
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5733-OPS Roadmap

© 2016, 2017 I1BM Corporation




5733-OPS Update

* Planning pages updated to reflect 5733-OPS end of life

“IBM i Open Source Solutions packages are now delivered via
RPMs rather than via 5733-0PS Licensed Program Product
(LPP) options. For more information on how to acquire the
software via RPMs, refer to the documentation at
http://ibm.biz/ibmi- rpms

Effective September 24, 2018, the following options no
longer receive support or fixes:

Option 1 (Node.js beta release)

Option 3 (chroot and compiler enablement)
Option 5 (Node.js version 4)

Option 8 (Eclipse Orion)

© 2016, 2017 I1BM Corporation


https://www-01.ibm.com/support/docview.wss?uid=nas8N1022039

5733-0OPS Update

The remaining options will no longer receive support or
fixes beyond the following dates:

Option 2 (Python 3.4): February 28, 2019
: April 4, 2019

Option 10 (Node.js version 6)
Options 4, 6, 7, 9, and 11: December 15, 2019

All future open source packages are delivered via RPM only

© 2016, 2017 I1BM Corporation



# of Open Source Packages

180

160

140

1z0

100

20
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# of Open Source Packages

180

160

140

1z0

100

20
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Open Source on i: timeline

S:Ndd -810¢

XUIBN SdO-££2G:2T0C
:m_oou_-: mmO|MMUNm @._”ON

uoyihd SdO-€€.§ :STOZ

s['9pON SdO-€£/S ¥T0Z

Agnyiamod €102

dHd PusZ :900¢

ayoedy 2002

uadQ1r:866T

© 2016, 2017 I1BM Corporation



Move to RPM’s significant

+ 5733-OPS is no longer needed!
» Allows delivery of much more technology
— Automated build+test, continuous integration, continuous delivery
— Dozens of packages in 5733-OPS, hundreds in RPM
 Allows faster delivery of security fixes
* Install an entire open source ecosystem in a matter of minutes!!
» Allows more parties to build, support, or distribute open source technology

* To get started:
* http://ibm.biz/ibmi-rpms

rpim

© 2016, 2017 I1BM Corporation



<MOT COMMECTED >
Installed packages  Updates available  Available packages

L)

System: p13ut28.rch.stgl Inquiry M %

Lger: jgorzins @ Open source environment not installed!
Would you like to install it now?

Password: (sessssss

Container:




. Dpen Source Package Management = O >

File View Connection Utilities
Connection: jgorzins @lp13ut28.rch.stglabs.ibm.com:/

Package Version Repository

autoconft 2.68-1 @ibm ~
automake 1.15-1 @ibm

bazh 4.4-0 @ibm

bison 3.0.4-1 @ibm

boost 1.65.1-0 @internal-bmi
bzip2 1.0.6-5 @ibm
bzip2-devel 1.0.6-8 @internal-ibmi
coreutils-gnu 8.25-1 @ibm
coreutils-pase-dummy 7. 1-0 @internal-ibmi
curl 7.58.0-0 @ibm
curl-devel 7.58.0-0 @ibrm

db 4,8,30-0 @internal-bmi
diffutils 3.5-0 @ibm

file 5.30-0 @ibm
file-devel 5.30-0 @ibm
file-magic 5.30-0 @ibm
findutils 4.6.0-0 @ibm

gawk 4,1.4-1 @ibm

goc-aix 6.3.0-14 @ibm
gro-cplusplus-aix 6.3.0-12 @ibm
QCc-cpp-aix 6.3.0-12 @ibm
gco-gfortran-aix 6.3.0-12 @ibm
gettext-examples 0.19.8-0 @ibm
gettext-runtime 0.19.8-0 @ibm
gettext-tools 0.19.8-0 @ibm

git 2.10.4-0 @ibm
glib2-devel 2.52.0-2 @ibm h
Done: 166 rows retrieved,

Information Reinztall Remove




yum command line tool

* Install/remove packages

* Check for updates

» Check what packages are available

» Check versions of packages

» Check what package ships a certain file
» See the activity history

© 2016, 2017 I1BM Corporation



-bash-4.3% wum install nginx

Setting up Install Process

Resolving Dependencies

--= Running transaction check

---» Package nginx.ppcgd 0:1.13.8-3 will be installed

--» Processing Dependency: Tib:/Q0penSys/pkas/Tib/T1bcrypto.so.1.1(shr_&4.0) (ppcéd) for package: nginx-1.13. 8-
3. ppcid

--» Processing Dependency: Tib:/Q0penSys/pkas/Tib/T1bss].s0.1.1({shr_&4.0) (ppceéd) for package: nginx-1.13.8-3.p
pcibd

--» Running transaction check

---» Package Tibopenss11_1.ppcéd4 0:1.1.1-1 will be installed

--» Finished Dependency Resolution

Dependencies Resolved

Package Arch Version Repository Size
Installing:

nginx ppciéd 1.13.8-3 1bm 1.2 M
Installing for dependencies:

Tibopenss11_1 ppcEd 1.1.1-1 ibm 2.0 M

Transaction Summary

Install 2 Packages

Total size: 3.2 M
Installed size: 14 M
Is this ok [y/N]: |
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What IBM 1 is doing —partnership Rogue Wave

Zend Server for i
— Preloaded with IBM 1 7.1 and 6.1
— One year of Silver Support from Zend Zend
Zend Server Development edition
— Reduced cost —include Z-Ray and other devtools
Zend Studio for i o
— Eclipse-based development environment
— One year of Silver support from Zend
Zend DBI
— MySQL implementation for IBM i

— Db2 Storage Engine enables data storage in
Db2 for i

© 2016, 2017 I1BM Corporation 36
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What IBM 1 is doing — partnership with PowerRuby

* What is PowerRuby?

— Freely available and commercially supported port of the Ruby language
— Includes supporting infrastructure (i.e. Rails) for Ruby web applications on IBM i
— Available for download from PowerRuby.com

— Includes native DB2 database driver — MySQL not necessary
— Integrates with XMLSERVICE for access to IBM i programs and objects

« Components
— Ruby 2.0.0 and 1.9.3 (MRI implementation, a.k.a CRuby)
— ibm_db (IBM supported - http://rubyforge.org/projects/rubyibm/)
— Apache + Thin < the web server stack (more Ruby app servers options coming)
— Rails 3.2.x and 4.0.0 (Coffeescript support in the works)

* Learn more
— PowerRuby.com for updates and news

— twitter.com/rubyonpower |
petercomitubron? PowerRuby

© 2016, 2017 I1BM Corporation



Python

* What's Python?

— A powerful general-purpose language P t h O n
— Interpreted p LJ

* Why Python?
— Easyto use
o Language is designed to be a "fun” language
o Can be considered the 'CL language for the modern programmer'
o Easy for IBM i programmers to learn

— Very, very popular
o Over 130,000 third-party extensions are available on http://pypi.org

© 2016, 2017 I1BM Corporation



Origin of the "Python" name?

"Now, it's quite simple to defend yourself against a man armed with a banana.
First of all you force him to drop the banana; then, second, you eat the banana,
thus disarming him. You have now rendered him helpless."

"This parrot is no more! He has ceased to be!"

"I’'m sorry to have kept you waiting, but I'm afraid my walk has become rather
sillier recently."

"l don't like Spam®©!"

"That rabbit's dynamite!"

© 2016, 2017 I1BM Corporation



Node.]JS
nedee

* What's Node.JS?

— Simply put, Node.js is server-side JavaScript [ JavaScript Code

_

— Based on Google Chrome V8 Engine. ¢
Node. js
+ Why Node.JS? | Machine Code ]

— Great for web development!

o JavaScript is already widely used on the client side of web
development

o Can now do both
— High Performance

o Node.js is designed to maximize throughput and efficiency.
— Increasing popularity:

o More than 650,000 third-party extensions are available on
© 2016, 2017 IBM Corporavi(\),nWW'npmJS'org nOW



Some numbers

179,000......

— Python Package Index (pypi.python.org)

&) python

© 2016, 2017 I1BM Corporation




Some numbers

950,000.......

— Npmjs.com

nedce

© 2016, 2017 I1BM Corporation
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Developer access to IBM i

* IBM i can be accessed with an SSH client

X11 forwarding is supported

» Filesystem can be accessed with

SMB

sftp/scp

sshfs

ftp/ftps

several IBM i-specific access tools

» Tools used for editing code

Visual Studio Code
Notepad++

Eclipse

Eclipse Orion
vilemacs/joe

Rational Developer for i

© 2016, 2017 I1BM Corporation



Developer access to IBM i

2017.1 - 2:help ninext s:step into b:breakpoint !:python command line

Variables:

def _init_ (self, = netatac.py:ls

Breakpoints:

{Ccri-X]

install 1pad
] - loadRequestedDeps: i

» sReAxONTS

master v

Repository:

pl v Reference:

Initial commit
i Aaron Bartell o 4/15/2016,

2:18:43 PM

del-pr panl extpgm
harl char(1)
lec1 packed(7:4)
end-pr

del-pi pgn
harl char(l
lecl packed(7:4)
end-pi

decl - 321.1234
return




Git

* Open Source distributed version control system

Source control for virtually any language

Powerful and flexible

Can have hooks to perform custom actions when new code is integrated
Already in use in the IBM i community

Local Remote
working staging remote
s ) ()

©2016, 2017 1BM Corporation m a1
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NET Available on IBM i!!
* Mono has been ported to IBM i!!

« Community Effort

* Available via third-party RPM repository

mono

© 2016, 2017 I1BM Corporation


https://bitbucket.org/ibmi/opensource/src/master/docs/yum/3RD_PARTY_REPOS.md

Easy install with yum!

-bash-4.4% yum 1ist mono\*
Available Packages
mono-complete. ppct4
mono-core. ppctd
mono-data. ppc64
mono-data-db2. ppc64
mono-data-oracle. ppc64
mono-data-sqlite. ppc64
mono-devel. ppc6d
mono-extras. ppce4
mono-mvc. ppct4
mono-nunit. ppc64
mono-reactive. ppct4
mono-wct. ppct4
mono-web. ppcé4
mono-winforms. ppc64
mono-winfxcore. ppced
monodoc-core. ppct4

(W RV TV IV BV W B R, B, RV, RV, RV, B, RV, IV, Y |
CO 000000000000 00
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Machine Learning enabled on IBM i
RPM enablement
Python enablement . E!

BLAS enablement
Db2 connection

Most famous ML packages available
— Numpy, Pandas for data processing
— Scipy, Scikit Learn for ML and scientific analysis
— ipython, interactive python language support
— nltk, natural language toolkit for natural language ML process.
— matplotlib, jupyter notebook for visual/interactive ML/data analysis

© 2016, 2017 I1BM Corporation



Demo-scikit-learn

* multi-label classification.

- EaCh Sample has 20 With unlabeled samples + CCA With unlabeled samples + PCA
features B - Boundary
\\\ g ././' % "7 forcdass1 ) ’,’
— We try to use Support oo n ©® 7 2 S oraass N\ / o
. \ e S Class 1 \.‘,’
Vector Machine (SVM) W 7 ® HIERESE W &
based on the chosen o TN @ @© e el
features(2 features PO o @
selected) by canonical -l A
. . irst principal componen
COI‘I‘elatlon anal SIS CCA Without unlabeled samples + CCA Without unlabeled samples + PCA
. . y N T H
or prlnglpal compoqent N e o
analysis (PCA), which e /N @ o | e
- - G? Ill -\ : |
make it easier for us to . he e o ©in® |
show on plot. /@ Ga_\ “ Tk @8&)@@
A B
K \ H I

refs: https://scikit-learn.org/stable/auto_examples/plot_multilabel. html#sphx-glr-auto-examples-plot-multilabel-py
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Demo-scikit-learn

+ visualizing the stock market
structure.

— try to get the stock open/close
prices for some companies as
training data.

— Using the GraphLassoCV to
train the data.

— Using the trained model’s
covariance matrix to calculate
the classes and labels.

— Giving out the clusters output
based on assinged labels.

— Meanwhile, visualizing the
results into a 2d plane.

Bank of America | yais Fargo

[Procter Gambie
Pepsi

JPMorgan Chase  \_
\ Colgate-Paimolive

9 ~—
General Electrics | €y
American express ; \ Coca Cola

'\
Cablevision Time Warner
Comcast] A .
Magiott | bupont de Nemours |
McDonaid's [T
Ford |

'Valero Energy

Pfizer
pot

Mlcrosoft‘? | Goldman Sachs

. GlaxoSmithKline
General Dynamics.

\ T Northrop Grumman / 4
Ryder 7 /
i W W /
Caterpillar | NaV Raytheon \ /
i i \ /
‘l \ Unilever
\

-
iBM [ | Novartis

AR %
Dell) \ |
mﬂ\\\wg

}SAP

Texas Instruments sony

1\

Canctoyota

Sanofi-Aventis

Honda

- 1: Apple, Amazon, Yahoo

2: Comcast, Cablevision, Time Warner

3: ConocoPhillips, Chevron, Total, Valero Energy, Exxon

4: Cisco, Dell, HP, IBM, Microsoft, SAP, Texas Instruments

5: Boeing, General Dynamics, Northrop Grumman, Raytheon

6: AIG, American express, Bank of America, Caterpillar, CVS, D
Pont de Nemours, Home Depot,

Ford, General Electrics, Goldman Sachs,
PMorgan Chase, Marriott, 3M, Ryder, Wells Fargo, Wal-Mart
7: McDonald's

8: GlaxoSmithKline, Novartis, Pfizer,
9: Kellogg, Coca Cola, Pepsi

10: Colgate-Palmolive, Kimberly-Clark,
11: Canon, Honda, Navistar, Sony,

Sanofi-Aventis, Unilever

Procter Gamble
Toyota, Xerox

refs: https://scikit-learn.org/stable/auto_examples/applications/plot_stock_market.html#sphx-glr-auto-examples-applications-plot-stock-market-py
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Demo-scikit-learn

pred(10): Bush
true:  Bush

pred(14): Bush
true:  Bush

pred(18): Bush pred(22): Bush
true:  Bush true:  Bush

A

» faces recognition
—  Using LFW(Labeled Faces in the Wild)
— PCA s used to reduce the features of training images

(% A .
— SVMiis used to do te classification. pred(26): Powell  pred(30): Rumsfeld  pred(34): Bush pred(38): Bush
true: Rumsfeld true: Rumsfeld true:  Bush true:  Bush

—  GridSearchCV is used to do the search for best hyper-params.

—  Use some some utilities to show the prediction result.

L 1

9

pred(42): Bush pred(46): Schroeder pred(50): Bush pred(54): Blair
Bush true:  Schroeder true:  Bush true:  Blair

| oy

-—-classification_ report--—-
precision recall fl-score support

Ariel Sharon 0.60 0.46 0«52 13 ———confusion matrix—--—-—
Colin Powell 0.80 0.87 0.83 60 [ 6 o

Donald Rumsfeld 0.94 0.63 0.76 27
George W Bush 0.83 0.98 0.90 146 [ 52
erhard Schroeder 0.95 0.80 0.87 25 2
Hugo Chavez 1.00 0.47 0.64 1S
Tony Blair 1.00 0.78 0.88 36

-

avg / total 0.86 0.85 0.84 322

0
0
7
0
0
0
1

2
P i
[ O
£ 0
[ O
(S
refs: https:/scikit-learn.org/stable/auto_examples/applications/plot_face_recognition.html#sphx-glr-auto-examples-applications-plot-face-recognition-py
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eigenfaces

eigenface 0 eigenface 1 eigenface 2 eigenface 3

!

eigenface 4 eigenface 5 eigenface 6 eigenface 7

Yl

eigenface 8 eigenface 9 eigenface 10 eigenface 11

o ¥ =
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@ IBM Data Science @

Learn how to analyze #data in #Python, using

numpy, pandas sopy and sc:|k|t IeamI A free
course via '

python




R: a new programming language on IBM i!

* Great for:
— Data analysis

— Statistical computing
— Data mining
— Big Data

* Ranked #7 by IEEE

https://spectrum.ieee.ora/at-work/innovation/the-2018-top-proarammina-languages

© 2016, 2017 IBM (

Spectrum Ranking

Language Rank Types

1. Python

2. C++ 03s
3. Java [:::: B

4. C 0ds
5. C# &0L

6. PHP (i3

7. R .

8. JavaScript &0

e -+ [



https://spectrum.ieee.org/at-work/innovation/the-2018-top-programming-languages

vim

» Popular terminal-based editor

SELECT

REMOTE_ADDRESS as RemoteAddr, REMOTE_PORT as RmtPort, REMOTE_PORT_NAME as RmtPortName,
LOCAL_ADDRESS, LOCAL_PORT as Port, LOCAL_PORT_NAME as PortName,
CONNECTION_TYPE as TYPE,
TRIM(AUTHORIZATION_NAME) AS AUTH_NAME, JOB_NAME, SLIC_TASK_NAME

FROM QSYS2.NETSTAT_JOB_INFO

{0} -- WHERE CLAUSE

ORDER BY LOCAL_PORT, LOCAL_ADDRESS, REMOTE_PORT, REMOTE_ADDRESS

sql = sqgl.format("WHERE LOCAL_PORT = ?") if args.port is not None else sql.format(" ")
params = (args.port,) if args.port is not None else None
if args.limit is not None:
sql += "\n LIMIT {0}".format(args.limit)
if args.offset is not None:

sql += n OFFSET {0}".format(args.offset)

cur.execute(sql, params)

# One advantage to using a spec-compliant driver is that it works well with many Python modules, 1i
ke tabulate(),

# which understands what to do with a standard cursor object. https://pypi.python.org/pypi/tabulate
print(tabulate(cur, 'keys'))
cur.close()

except:
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Midnight Commander

* Two-pane file manager

» Abilities include:

FTP access

Compare files
Compare directories
Edit files

Move, copy, delete, etc
Subshell

Scroll wheel

Mouse

Directory side-by-side and tree views
See and modify file info

............. Tons more!!
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ActiveMQ

» Open source message broker (Java-based)

» Supported protocols:
— OpenWire
— STOMP
- MQTT
— AMQP
— REST
— WebSockets

© 2016, 2017 I1BM Corporation
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Node.js connectivity libraries

idb-connector v1.x
— Direct API access to Db2
— Standard JavaScript (callback-based) conventions

idb-pconnector v1.x
— Built around idb-connector
— Promises-based API set (aligns with new language standards)
— Includes connection pooling (avoids many common pitfalls)

itoolkit
— Allows Node.js to integrate with RPG, Db2, CL, COBOL, et
— *»*NEW** Can use SSH or ODBC to talk to the syste

Sequelize Dialect
— Db2 via the popular Node.js ORM
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Loopback support

» Easily create REST APIs with a

L

nontilar Nlode

Table | Columns

Key Constraints

Foreign Key Constraints

Check Constraints | Materialized Query | Partitioning

© 2016, 2017 I1BM Corporation

Ibooks/{id}/exists
IbooksH{id}/person

Ibooks/{id}replace

Columnn Name vstem Name Data Tue Lenath | Nullable [Generated Value Default Value Add...

“isbn” ISBN_00001 INTEGER Yes No default

id* ID___00001 INTEGER No_|Identity Remove

"personid" PERSO00001 INTEGER Yes No default Definition.

"title" TITLEOQODL VARCHAR 128]  Yes No default =
Move Up

Move Down
Browse...
Showsqly) s Ol (sCanceles)

/books/change-stream

Ibooks/count

Ibooks/findOne

Ibooks/replaceOrCreate

Ibooks/update

Ibooks/upseriwithwhere

/books/change-stream

i< framewnrk

Show/Hide = List Operations = Expand Operations

Patch an existing model instance or insert a new one into the data source

Find all instances of the model matched by filter from the data source.

Replace an existing model instance or insert a new one into the data source.

Create a new instance of the model and persist it into the data source.

Patch attributes for a model instance and persist it into the data source

Find a model instance by {{id}} from the data source.

xists in the data sour

Check whether a mo

Replace attributes for a model instance and persist it into the data source.

Delete a model instance by {{id}} from the data source.

Check whether a model instance exists in the data source.

Fetches belongsTo relation person

Replace aftributes for a model instance and persist it into the data source.

Create a change stream

Create a change stream

Count instances of the model matched by where from the data source.

Find first instance of the model matched by filter from the data source.

Replace an existing model instance or insert a new one into the data source.

Update instances of the model matched by {{where}} from the data source

Update an existing model instance or insert a new one into the data source based on the where criteria



Loopback

Enter an empty property name when done.
Property name:
Property type:

Required?
Default value[leave blank for none]:

Let's add another employee property.
Enter an empty property name when done.
Property name:
Property type:
Required?

[}
3
2
]
<
©
o

= [Employees

Default value[leave blank for none]: kil /Employees
IEmployees

Let's add another employee property.
Enter an empty property name when done. (EDplovess

Property name:
Property type:

Fien  [Employeesi{id}

[n]
Qaogcan

Required? JEmployees/{id}
Default value[leave blank for none]: [Employeesii)
Let's add another employee property. [Employees/{id}

Enter an empty property name when done. ,
IEmployeesiid}

Property name

[markirish@oc6 24434 loopback-test]$ JJ

IEmployees/{id}fexists

@

IEmployeesKid}replace

IEmployees/change-stream

=k /[Employees/change-stream
938 /[Employees/count
38 /[EmployeesfiindOne

IEmployeesireplaceOrCreate

o
ddgoopoaae

59 /[Employees/update

© 2016, 2017 IBM Corporation 58 [Employees/upsertwithWhere

ShowiHide | List Operations | Expand Operations

Patch an existing model instance or insert a new one into the data source

Find all instances of the model matched by filter from the data source.

Replace an existing model instance or insert a new one into the data source.

Create a new instance of the model and persist it into the data source

Patch attributes for a model instance and persist it into the data source

Find a model instance by {{id}} from the data source.

Replace attributes for a model instance and persist it into the data source.

Delete a model instance by {fid]} from the data source

Check whether a model instance exists in the data source.

Replace attributes for a model instance and persist it into the data source
Create a change stream

Create a ch:

Count instances of the model matched by where from the data source,

Find first instance of the model matched by filter from the data source.

Replace an existing mode! instance or insert a new one into the data source

Update instances of the model matchy J} from the data source

Update an existing model instance or insert a new one into the data source based on the where criteria,



Loopback

Response Content Type | application/json v

Parameters

Parameter Value Description Parameter Type Data Type
id rl Model id path string
filter Filter defining fields and include  query string

Curl

curl -X GET --header ‘Accept: application/json’

Request URL

http://0.0.0.0:3000/api/books/4

Response Body

- must be a JSON-encoded
string ({"something":"value"})

‘http://0.0.0.0:3000/api/books/4"

{
"title": "Journey to the Center of the Processor",
"isbn": 1726388311,
nidn. 4
L4,
"personId": @
}

Darnanea Cadn
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ODBC Driver

* IBM i Access ODBC driver now supported on:
— Windows ODBC Components

— Linux Application

— IBMi +—» ODBC Interface

Driver Manager

ODBC
Driver

DoBEC
Dirivar
*

IL:-DE.-:
Dri‘\ll':"l
Y A

Data Data
Sourca Source

Diata
Source

K L
— 2 B =
s =
— — =
HYIW3E4-1

« Why ODBC on IBM i?
1. Develop on Windows/Linux, deploy on IBM i

2. Use standard ODBC libraries from various languages (PHP, Python,

Node.js, Ruby, R, etc)
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Open Source Support: the past (adoption inhibitor)

5733-OPS: No support
RPM pile: Community support
+ A few community “integration pieces”: IBM-provided community support

» Zend Server, PowerRuby, many others: vendor support

* Most open source frameworks and other packages: Community support
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Comprehensive support solutions

LS

Linux

Subscription & Support

Subscription & support for
all major distributions of
Linux including

Linux system-level skills for
multiple products

Unmatched skills on IBM®
System z®, IBM Power® and
OEM Intel

Focus on speed to
resolution with direct
access to IBM resources

Basic, Enhanced & Premier
support options available

99% TSS fix rate

(fo \ Commercial OSS
1 Ssubscription & Support

* TSS can provide support
solutions for the Red Hat &
SUSE product portfolios

* Support for private cloud
infrastructures running on
multiple OpenStack
distributions

* Software Defined Storage
including Red Hat Ceph,
Red Hat Gluster & SUSE
Enterprise Storage

* Docker EE support
available for IBM Power
and System z platforms

Community OSS
Support

* Enterprise-class support for

100+ community versions
of open source software

¢ IBM delivered L1/L2

support

¢ Available across x86, Power

and System z

¢ Support includes

diagnostics & virtually
unlimited assistance with
how-to, usage,
configuration, installation,
product compatibility and
interoperability questions

Supported Packages include:

Apache HttpServer  OpenJDK
MariaDB Elasticsearch
MongoDB Logstash
MysaL Kibana
PostgreSQL Cassandra
ActiveMQ CouchDB
Rabbit MQ Redis
Tomcat Maven
NGNIX Apigility
WordPress GitLab
SugarCRM CephFS
Docker Kafka
Kubernetes OpenlLDAP
Chef OpenSSL
Puppet Zookeeper
Spark Nagios
Jenkins PHP

Q redhat

© 2016, 2017 I1BM Corporation
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With a continuously evolving product list, we can support virtually your entire ecosystem

389DirectoryServer
ActiveMQ

Ansible

Apache Ant
Apache Camel
Apache Cassandra
Apache CouchDB
Apache Derby
Apache HttpServer
Apache Maven
Apache ServiceMix
Apache Solr
Apache Spark
Apache Tomcat
ApacheCXF
Apigility
Artifactory

Atomic OS

BIND

Celiometer
CentOS

CephFS
Chef
CoreQOS
Couchbase

CVS: Concurrent Versions System

Debian - x86 & Power only
DHCP (ISC DHCP)
Docker Engine
Docker Registry
Docker Swarm
Drupal
Elasticsearch (ELK)
FluentD

Galera

Gawk

Git

GitLab

GlassFish - 9x5 only
Gluster / GlusterFS
GNU Make

GNU Privacy Guard

GNU sed
GNU Wget
Grafana
Graylog
gVim
HAProxy
Hibernate
HornetQ
iptables
Java
Jenkins
Joomla!
Kafka
Kibana
Kubernetes
KVM
lighttpd
Logrotate
Logstash (ELK)
Isof
MariaDB

Maven
MongoDB
MysQL
Nagios
Nagios Plugin
Nginx
Nmap
Node.js
OpenJDK
OpenLDAP
OpenSSL
OpenVPN
oVirt

Perl
PhantomlS
PHP
Postfix
PostgreSQL
Prometheus
Puppet
PuTTY

Python
QEMU

R

Rabbit MQ
Redis
Relax and Recover (ReaR)
rsync
Samba
SELinux
Sendmail
Spring
Subversion
SugarCRM
Vim

vsftpd
WildFly
Wireshark
WordPress
Zookeeper

Support is available for Community editions only through this offering. Enterprise editions are not supported
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More than just Break / Fix

80% of 0SS support issues stem from either a lack of product knowledge, or 80(y
A something in the environment outside of the package ? (o)

IBM Cloud Open Source Support includes

) -oud € , , TSS can be a resource for your development
diagnostics & virtually unlimited assistance with

a wide variety of usage & how-to questions team....at any stage of the SDLC!
Q Interoperability Issues % Installation & Configuration
+ Product compatibility and interoperability * Answer specific installation questions for
questions documented functions
» Discuss interdependencies between 0SS packages + Provide available configuration samples
Q Short Duration OSS Guidance Community Engagement
w * We can provide advice on which OSS packages * Rogue Wave & IBM participate in a wide variety of
may be optimized or best suited for your solution community projects and leverage as a resource
Our Solution Approach Additional Resources
Our breadth of expertise allows us to take a * Our team can provide technical references to
holistic approach and provide support for the publications, such as redbooks or manuals and
solution stack assist with interpretation of publications

* Review problems from a systems perspective

12017 Open Source Support Report, Rogue Wave Software
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Significant supportables for IBM i

+ Git

« Jenkins

* rsync

* Node.js

» Apache Tomcat
* WordPress

* Python

* For more information, see:
http://ibm.biz/ibmi-0ss-support

» Also, my blog post:
http://ibmsystemsmag.com/blogs/open-your-i/december-2018/a-game-changer-for-open-
source-support/
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http://ibmsystemsmag.com/blogs/open-your-i/december-2018/a-game-changer-for-open-source-support/
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Participate in the community!

* How?
— Ask questions
— Give advice
— Share code, tips, tricks, etc!
— Make code contributions
* Where?
— Ryver
o https://ibmioss.ryver.com/application/signup/members/9tJsXDG7_iSSilQ
o https://ibmioss.ryver.com
— Midrange “Open Source” thread
o http://archive.midrange.com/opensource/
— LinkedIn (IBMiOSS group)
— Twitter
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https://ibmioss.ryver.com/application/signup/members/9tJsXDG7_iSSi1Q
https://ibmioss.ryver.com/
http://archive.midrange.com/opensource/

twitter)

* For the latest news:

— watch #'B MlOSS

— Follow @IBMJesseG and other community members

 Information or questions, just tweet with #IBMiOSS!
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Spread the word!

» Write or contribute to articles, blogs, etc.
* Speak at user groups and conferences

» Tweet with the #IBMIOSS hashtag!

Linked [}]
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IBM i1 Open Source Architect

» Open source is an integral part of IBM i strategy

IBMSystems

 Architect for open source:
Jesse Gorzinski

* Follow him on Twitter:
@IBMJesseG

* Read his “Open Your i blog at
http://ibm.biz/open-your-i
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LINUX ON POWER

Blog

ADMINISTRATOR

MAGAZINE

MAINFRAME POWER

DEVELOPER TRENDS TIPS & TECHNIGUES

sz
Sorzinski

[ SHRRE

Edrss

Cokia) <

Recent Posts

A Tale of Two Web Servers
05/23/2017

Why Contribute Code to the
Open-Source Community?
04/22/2017

See All Posts

CASE STUDIE

A Tale of Two Web Servers

It was the best of times, it was the first of times. At least, it was
the first time | announced a new open source delivery in a
COMMON session! In a crowded room in Orlando, | declared a
fresh addition to 5733-0PS: the nginx web server, to be delivered
into option 11 of the product.

Read More

Posted: May 23, 2017 | 0 Comments

Why Contribute Code to the Open-Source
Community?

The benefits of using open-source technologies are easy to see.
Open source software helps you create and deliver solutions


http://ibm.biz/open-your-i

Major Themes of the Open Source Revolution

» Explosion of languages
— CIC++
- RPG
- CL
— Cobol
— Perl
— Ublu
— Kaotlin
— Lua
— Python
— PHP
— bash
— Ruby
— JavaScript (Node.js)
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Major Themes of the Open Source Revolution

* “Normalization” of IBM i Application Development
— Familiar tools
— Industry-standard technology
— Industry-standard techniques
* More tools available
* More frameworks and configurations
* More solutions

» Unprecedented capabilities

S e What can it do for you?
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Special notices

This document was developed for IBM offerings in the United States as of the date of publication. IBM may not make these offerings available
in other countries, and the information is subject to change without notice. Consult your local IBM business contact for information on the IBM
offerings available in your area.

Information in this document concerning non-IBM products was obtained from the suppliers of these products or other public sources.
Questions on the capabilities of non-IBM products should be addressed to the suppliers of those products.

IBM may have patents or pending patent applications covering subject matter in this document. The furnishing of this document does not give
you any license to these patents. Send license inquires, in writing, to IBM Director of Licensing, IBM Corporation, New Castle Drive, Armonk,
NY 10504-1785 USA.

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

The information contained in this document has not been submitted to any formal IBM test and is provided "AS IS" with no warranties or
guarantees either expressed or implied.

All examples cited or described in this document are presented as illustrations of the manner in which some IBM products can be used and
the results that may be achieved. Actual environmental costs and performance characteristics will vary depending on individual client
configurations and conditions.

IBM Global Financing offerings are provided through IBM Credit Corporation in the United States and other IBM subsidiaries and divisions
worldwide to qualified commercial and government clients. Rates are based on a client's credit rating, financing terms, offering type,
equipment type and options, and may vary by country. Other restrictions may apply. Rates and offerings are subject to change, extension or
withdrawal without notice.

IBM is not responsible for printing errors in this document that result in pricing or information inaccuracies.

All prices shown are IBM's United States suggested list prices and are subject to change without notice; reseller prices may vary.

IBM hardware products are manufactured from new parts, or new and serviceable used parts. Regardless, our warranty terms apply.

Any performance data contained in this document was determined in a controlled environment. Actual results may vary significantly and are
dependent on many factors including system hardware configuration and software design and configuration. Some measurements quoted in
this document may have been made on development-level systems. There is no guarantee these measurements will be the same on
generally-available systems. Some measurements quoted in this document may have been estimated through extrapolation. Users ofthis
document should verify the applicable data for their specific environment.
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Special notices (cont.)

IBM, the IBM logo, ibm.com AIX, AIX (logo), AIX 5L, AIX 6 (logo), AS/400, BladeCenter, Blue Gene, ClusterProven, DB2, ESCON, i5/0S, i5/0S (logo), IBM Business
Partner (logo), IntelliStation, LoadLeveler, Lotus, Lotus Notes, Notes, Operating System/400, OS/400, PartnerLink, PartnerWorld, PowerPC, pSeries, Rational, RISC
System/6000, RS/6000, THINK, Tivoli, Tivoli (logo), Tivoli Management Environment, WebSphere, xSeries, z/OS, zSeries, Active Memory, Balanced Warehouse,
CacheFlow, Cool Blue, IBM Systems Director VMControl, pureScale, TurboCore, Chiphopper, Cloudscape, DB2 Universal Database, DS4000, DS6000, DS8000,
EnergyScale, Enterprise Workload Manager, General Parallel File System, , GPFS, HACMP, HACMP/6000, HASM, IBM Systems Director Active Energy Manager,
iSeries, Micro-Partitioning, POWER, PowerExecutive, PowerVM, PowerVM (logo), PowerHA, Power Architecture, Power Everywhere, Power Family, POWER
Hypervisor, Power Systems, Power Systems (logo), Power Systems Software, Power Systems Software (logo), POWER2, POWER3, POWER4, POWER4+,
POWER5, POWER5+, POWERG, POWER6+, POWER7, System i, System p, System p5, System Storage, System z, TME 10, Workload Partitions Manager and X-
Architecture are trademarks or registered trademarks of International Business Machines Corporation in the United States, other countries, or both. If these and other
IBM trademarked terms are marked on their first occurrence in this information with a trademark symbol (® or ™), these symbols indicate U.S. registered or common
law trademarks owned by IBM at the time this information was published. Such trademarks may also be registered or common law trademarks in other countries.

A full list of U.S. trademarks owned by IBM may be found at: http://www.ibm.com/legal/copytrade.shtml.

Adobe, the Adobe logo, PostScript, and the PostScript logo are either registered trademarks or trademarks of Adobe Systems Incorporated in the United States,
and/or other countries.

AltiVec is a trademark of Freescale Semiconductor, Inc.

AMD Opteron is a trademark of Advanced Micro Devices, Inc.

InfiniBand, InfiniBand Trade Association and the InfiniBand design marks are trademarks and/or service marks of the InfiniBand Trade Association.

Intel, Intel logo, Intel Inside, Intel Inside logo, Intel Centrino, Intel Centrino logo, Celeron, Intel Xeon, Intel SpeedStep, Itanium, and Pentium are trademarks or
registered trademarks of Intel Corporation or its subsidiaries in the United States and other countries.

IT Infrastructure Library is a registered trademark of the Central Computer and Telecommunications Agency which is now part of the Office of Government
Commerce.

Java and all Java-based trademarks and logos are trademarks or registered trademarks of Oracle and/or its affiliates.

Linear Tape-Open, LTO, the LTO Logo, Ultrium, and the Ultrium logo are trademarks of HP, IBM Corp. and Quantum in the U.S. and other countries.

Linux is a registered trademark of Linus Torvalds in the United States, other countries or both.

Microsoft, Windows and the Windows logo are registered trademarks of Microsoft Corporation in the United States, other countries or both.

NetBench is a registered trademark of Ziff Davis Media in the United States, other countries or both.

SPECint, SPECfp, SPECjbb, SPECweb, SPECjAppServer, SPEC OMP, SPECviewperf, SPECapc, SPEChpc, SPECjvm, SPECmail, SPECimap and SPECsfs are
trademarks of the Standard Performance Evaluation Corp (SPEC).

The Power Architecture and Power.org wordmarks and the Power and Power.org logos and related marks are trademarks and service marks licensed by Power.org.
TPC-C and TPC-H are trademarks of the Transaction Performance Processing Council (TPPC).

UNIX is a registered trademark of The Open Group in the United States, other countries or both.

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