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m\\hy open source on the mainframe?
mRocket’s open source offerings

mHow IS open source different on z/OS?
m/owe

B Conclusion
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Why open source
on the mainframe?




Mainframe remains a critical platform M Rocket

B A mature platform

* Impressive uptime
» Excellent transactional performance
* Robust logging

m|t's where the data Is

« 92 of the top 100 banks

« 10 of the top 10 airlines

« 23 of the top 25 retailers

« 23 of the top 25 insurance companies




. The developer problem MRocket

mEXxclusive group of developers
mHigh learning curve to join

m Shrinking talent pool




. The DevOps problem MRocket

m Traditional development cycle still the norm

Mainframe Teams Current State

: Promote & Promote
Ob_ Gc} I‘ ! i. ! i' ! i. ! i‘ !

Weeks to Months )
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. The user experience problem MRocket

mGreen screen technology
mHeterogenous set of browser-based applications

mNO cross-application cooperation

Menu Utilities Compilers Qptions Status Help

ISPF Primary Option Menu

€ ca r -~ pa o User ID
= Time
mina

Workflows

- Property of IBM

ight IBM Corp. 1980, 2017.

E Restricted Rights -
disclosure restricted

b Contract with IBM Corp.

ard F8=Fc d F9=Swap

twara inc. All rghis re




The analytics demand problem M Rocket

® Data growing exponentially and with it demand for analytics bytes

: : : time
® Demand is for more real-time analytics

\Y
Strategic (C-level) = Tactical (management) =» Operational (everyone)

. : _ graphics
= Traditional mainframe languages not ideal for new demands —{ graphics_

science science

m Cost Is prohibitive for lots of additional analytical workload math math

__Large volume of new DSWL + GPP = $$$ Python R

© 2018 Rocket Softwara inc. All rghts reserved, 9
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The open source world MRocket

® Millions of programmers -- Billions of lines of free code

« As of May 2019, GitHub reports having over 37 million users® and more than
100 million repositories!t9 (including at least 28 million public repositories),2 making
it the largest host of source code in the world.122 (~45% increase in two years)

m | ower execution costs

m | ower development costs

« Fast evolving languages, packages, and tools
> Java, JavaScript, Typescript, Perl, Python, Go, etc
> SciPy, Scikit-Learn, Spark, Dask
> git, cURL, PHP, Jupyter, Zeppelin

m Security through transparency


https://en.wikipedia.org/wiki/GitHub#cite_note-9
https://en.wikipedia.org/wiki/Repository_(version_control)
https://en.wikipedia.org/wiki/GitHub#cite_note-10
https://en.wikipedia.org/wiki/GitHub#cite_note-11
https://en.wikipedia.org/wiki/Source_code
https://en.wikipedia.org/wiki/GitHub#cite_note-12

. The open source world MRocket

mModern development cycle

Java / .NET Teams
Compile Automated Install & Run Automated Run Manual Promote
Unit Test Configure Tests Tests Results

Hours to Days )

© 2046 Rocket Software Inc. All ights reserved,




. How to get the benefits? Move the data? MRocket

mETL solutions have serious drawbacks for analytics
* High cost — high upfront cost and consumes CPU and bandwidth
* High latency — credit card fraud best done In real-time!
» Security risks — many data breaches have occurred due to ETL

® Moving data Is a non-starter for DevOps
* The world has moved to git

« Corporations want a uniform developer experience across all
platforms used by an enterprise ...evenZ
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Rocket's open source
offerings on z/OS




Self-Managing

Systems
Security Self-service
Y . Collaborative Bl
Machine Learning ;
o - Analytics

Automation " S/,A;\onegléo.hda*

Operations Wi 2,
Deployment f ﬂ A

DevOps ‘ Open Source *

Languages and Tools

APl E
*z/OS %oonnonrrewé/t Blockchain

o cogivey,  THE MODERN
Y Virtualization .. M AlNFR AME

Hybrid Cloud




'Open Source Languages on z/OS MiRocket

= Python 3.7.0* w/ASCII

® R 3.5.2* w/ASCII

® Per| 5.24 w/ASCII

= PHP 7.0.5 w/ASCII

* Most recent versions of Python and R only by special request for the next 3 months while we finish conversion to conda

¢ 3
|

¥ P §

/ A

H ol
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‘Languages are not enough

m Editors (vim)

® Source code control (git)

® Build utilities (autoconf, automake, bison, make, ant*) ,._4]6,_.._5\
Py S\

cAPACHE ANT>

® \Web development tools (cURL, webalizer, zlib)
® File and Text utilities (diffutils, findutil, m4, sed) 92?

° .
®m Compressors and archivers (bzip2, gzip, zip) \
m User interfaces (Bash, jupyter) @BASH Jupyter

-’

© 2018 Rocket Scftwara inc. All righss reserved,




Languages and Tools are not enough MRocket

B Math and Science:
* numpy, statsmodel, sympy, scipy

® Analytics and ML:
e scikit, pandas, blaze, odo, nltk, pyspark, dask

B Presentation:
* bokeh, seaborn, Django, Flask, cairo

¢ package management ANACONDA

= ...for zZ/OS

© 2018 Rocket Softwara inc. All rghts reserved,
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ls anyone really using this? MRocket

mYes. In fact, Rocket is building a community...

m hitps://forum.rocketsoftware.com/c/rocket-z-os-open-source-languages-tools
e 234 topics ,
p ) "ROCket Products  Resources  Support  About Us
» 723 replies e
Rocket Software Jg&
e 1M views

Do you want live notifications when people reply to your posts? Enable Notifications.

m Open Source Languages and Tools for z/OS » H all » | Unread (20)  Top /~ Edit 4+ New Topic @)
i= Topic Replies v  Views  Activity
¥ Downloading Rocket z/OS Open Source Languages and Tools = 0 oe 60 6.4K

W Open Source Languages and Tools for z/0S

Vim 8.0.22 for z/OS released @ . ) * D 34 1.7k Nov '17

W Open Source Languages and Tools for z/0S vim

Using git for z/OS with GitHub . 24 6.5k
W Open Source Languages and Tools for zZ/0S git

PHP 7 character set issues o . @ ﬁ 31 2.3k

m PHP

Qutput from GIT always coming back in ASCII gﬁ. 25 1.4K Jul'1s

W Open Source Languages and Tools for z/0S

© 2018 Rocket Softwara inc. All rghts reserved,


https://forum.rocketsoftware.com/c/rocket-z-os-open-source-languages-tools

Solution for analytics demand problem MRocket
— move the compute to the data

® Port open source to z/OS
« Python and R -- #1 and #2 in data science (after Excel)
« Spark
« Anaconda
 ...and Bash

® |BM MDS for Apache Spark enables easy (SQL) access to data
 CICS
* IMS
- SMF
- DB2
- VSAM
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How IS open source
different on z/OS?

(example:git)—
\\/ -




Mostly it is about character encoding? MRocket

m7/OS Enhanced ASCII

 Source code I1s ASCIl encoded
 All open source Is compiled with —gascii option

 All open source is ported to support CCSID tagged files
« Automatic conversion is enabled via BPXK AUTOCVT

* Untagged files are presumed to be EBCDIC




Encoding Solution for z/OS git MRocket

# This sets the default encoding for files that do NOT match any of the
following patterns. Many z/0S users will want the bulk of their files
# as EBCDIC.

+=

* git-encoding=1s08859-1 working-tree-encoding=ibm-104"7
# Some of the git configuration files MUST be ASCII.

.gltattributes git-encoding=1s08859-1 zos-working-tree-encoding=1s08859-1
.glitignore git-encoding=1s08859-1 zos-working-tree-encoding=1s08859-1

# Some files are not text; leave them untouched, and tagged as binary files.

*.JpPg glt-encoding=BINARY zos—-working-tree-encoding=BINARY
*.png glt-encoding=BINARY zos—-working-tree-encoding=BINARY
*.gif glt-encoding=BINARY zos—-working-tree-encoding=BINARY
*.z1p glt-encoding=BINARY zos—-working-tree-encoding=BINARY

© 2018 Rocket Softwara inc. All rghts reserved,
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z DevOps Pipeline at
Rocket using Open Source




zDevOps at Rocket WiRocket

® Conductor: Jenkins on Linux (off mainframe)

m SCM: Git Server (BitBucket off mainframe) & z/OS Git Client
« Source cloned from BitBucket to z/OS Unix System Services (USS)

m Build Scripting:
* Moving files between USS and MVS (Partitioned Data Sets)
» Executing builds

> z/OS ant
> z/OS bash
» z/OS python

= Automated testing and scanning:
« 2z/OS Python

® (planned) Artifact Repository: Artifactory (off mainframe)
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Introducing Zowe




The Opportunity MRocket

26

m Create a unified environment

« Homogenous desktop-like
platform

« Modern look-and-feel
 Single sign-on

« Cross-application launch &
communication between
vendors

* O install, cloud-like Ul

* Access to legacy web
applications, terminals

* Tools to port & modernize
In favorite web technology

© 2018 Rocket Softwara inc. All righss reserved,




A Brand New Experience WRocket

File Language Server Language Help
File Explorer Apptsx
B Appcsaje

7 Appisx

B samplePage.tsx

- e
B indextex

B mvdresources.ts

tadata.data.type |

g e ta ¢ Angular
state ' R ] ——— | Dataservice Request Test
orage Groups with > 80% used space

® © ® ) ZoweDesktop B

< C A NotSecure | https://winmvs3b.hursley.ibm.com:2

B3 Atlas B3 1BM 3 Personal B3 Giza [) http://127.0.0.1:80

JES Explorer

ZOWEJRW - STC29431 - STDOUT

19-02-12 22:40:03.
19-02-12 22:48:93.535
40:03.922(8;

Job Filters

»
WZOWESVA

(AR AR RN R VR NR VRN RN AR |

SDSF STATUS DISPLAY ALL CLASSES
COMMAND I

—

JOBNAME JobID  Owner
ZOWECCS  STC29389 IZUSVR
ZOWEJRN  STC29431 IZUSVR
ZOWEZSS  STC29441 TZUSVR
ZOWEDEMO STC25! S
ZOWEZXC

Z0NE472

ZOWECRF

ZOWEJC

ZOWEZSS

ZONEJRW

ZOWECRF

ZOWECRF

ZOWECRF

ZOWECRF

ZOWESWR

ZOWESVR

lexplorer.

[
I vs = /)
[explorer-nvs] and listening on 26506..

018 Rocket Softwara Inc. All rghes reserved 27




. The Opportunity MRocket

mAttract the new generation of developers
» Best-of-breed web technologies
» Simplified application architecture
» Self documenting REST-APIs
* Reduced learning curve
» Open source effort




. The Opportunity MRocket

mModernize and enhance existing applications
mFree applications with paying upgrades

mConverge onto a single platform
» Unified technological stack




. The Opportunity MRocket

m|ncrease application development speed
 Fast development through standard web-app architecture

m|mprove release agility
» Faster delivery of small targeted changes within an app
* In-between-release delivery




. The Opportunity MRocket

B|mprove responsiveness to customer needs
» Make, test, and deploy changes in days
» Create, test, and deploy custom apps in weeks

m|nvolve customers In the development effort

» Customers create their own applications and contribute
them back to the community

* Direct insight into their needs and perspectives
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The Plan




. How We Get There Ml Rocket

mCreate a web-based desktop environment
* Rocket’s contribution to Zowe

mExpose core z/OS functionalities through REST APIs

* The empowering move that makes it easy for web developers to
master the mainframe

®Plug Iinto the z/OS security model

* A no-compromise zone for mainframe operators




How We Get There Ml Rocket

34

® Drive adoption

« Commercial offerings on top of Zowe
* Customer Advisory Board under OMP

® Provide support

* Training material and documentation
« Commercial support



. Open Source Transformation MRocket

mRocket
* Founding member of a new Open Mainframe Project

> https://www.openmainframeproject.orqg/

 Member of the OMP Governing Board
 Part of the Linux Foundation

OPEN
MAINFRAME
PROJECT

m Partnership with IBM and Broadcom



https://www.openmainframeproject.org/

Th wn of a new mainframe ecosystem

ZOWE

e - ST RN v AN a7 VAT T 7 mT e S
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What to look for in 2020




Solution-based z/OS open source bundles MiRocket

® Bundles of ports that work together to solve common problems (e.g. DevOps)
m Easier user experience via conda and packaging and delivery

m 24x7 support offerings to help you succeed in production

® Bundles include examples and extensions specific to DevOps

m Services offerings to get you started



Zowe is now mature: v1.x LTS 2020, v2 starts 2020

SINSS| M

53Nss| 9|

53nss| 7 NOCAI|

9 lssues

Backlog

i api-layer #378
CpenAPl 3.0 support

enhancement

api-layer #224

“Import Z/OSMF public certificate
without need to access to
zfOSMF keyring

enhancement

Zluze #241
Z55 API Wersioning

‘ Filter by Epic Issues

Epic

&—: Zlux #226

Password Reset

‘ Filter by Epic Issues

EDE

" zowe-install-packaging #741
M a0ve kewstore out of api-
rmediation laver and refactor
scripts into zowe-install-
packaging
9 19-10-15 1.6
E] Move the APIML components int...

Cupids

See https://zowe.org & https://github.com/zowe & Zenhub

Sn api-layer #2938

Improve configuration for Spring
Boot enablers

enhancement

. api-layer #269
© APl Catalog allows only framing
from the same origin (W/988)

19P12 Current Pl Epics

zlux#238
Create message |Ds for logs

| Filter by Epic lssues |

Client Infrastructure  [=1[d

Server Infrastructure

zowe-install-packaging #414
Epic - Enterprise Installer
(3MP/E)

| Filter by Epic Issues |

((IT:1-F 3 Epic | LTSR

g lssues

In Progress

s api-layer #370 ﬁi api-layer #55
“ Clean up APl Catalog logging
for authentication

Integrate zLUX with Zowe 550

enhancement enhancement

api-layer #1 gq—’ Zlux #160

Zowe - APIML - Logging & W acr2 Support

Messaging - -

| Filter by Epic Issues

backlag enhancement Epic Q42089
&i Zlu #224 B community #197

Use JSOM web tokens for single “IE Enable Multi-factor

sigh on Authentication for Zowe AP

- - users (Desktop and REST)
| Filter by Epic Issues |

Q1 20:0

enhancerment

ﬂ zowe-install-packaging #433 © zowe-install-packaging #759
Launch Zowe with PARMLIE Create SMP/E FTF builds
controlled configuration data
running in a workspace directory Epic

“" Backiog

IE| Epic - Enterprise Installer (SMP/E) & zowe-install-... #815 ')

| Filter by Epic Issues | misc stuff

Cupids

(& zowe-install-... #a16 [')
Ptf prep2

(& zowe-install... #a24 [')
drive GIMDTS to create PTF
parts

Trmide

wait-for-job, gimunzip-size &

3 lssues

Review (A

api-layer #264
APl Gateway is bypassed when
server return 302

rei e

19RI2

api-layer #19

Zowe - APIML - Make zLUX
wark with most recent code
base

| Filter by Epic lssues

1 EED ()

zlux #240
Update server log levels

| Filter by Epic lssues

Server Infrastructure

Server Security

Zlux #2725
Cut of band MFA

| Filter by Epic lssues

Q1 2020

sanss| g 2UO(Q

M Rocket

3+ lssues

& Closed

-1 (¥ api-layer #3658
Clean up Discovery Service
logging

LTSR

enhancement

-1 (¥ api-layer #3693

Clean up APl Gateway logging

enhancement

@ irmperative #2390
Can't install plugins from source
on Linux

B 2Ut Hooker Sonwareinc: All righss reserved,


https://zowe.org/
https://github.com/zowe
https://app.zenhub.com/workspaces/squads-view-5dc1e570392d68000148003b/board?labels=ltsr&repos=144619729,151615191,155383451,144599701,166097436,145870120,144592776
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Conclusion
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Conclusion

Re-enabling new line of business
application development on z/OS




IT'S NOT ROCKET SCIENCE.
I'T'S ROCKET SOFTWARE.
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Backup Slides




'IBM Open Data Analytics for z/OS V1.1

=% B Rocket

‘l"—]

AAAAAAAAA

IBM Open Data
Analytics for z/0OS

HlRocket

& == = hitps:/lizoda.qgithub.io/

(1zODA)

Enterprise proven, . @ @ @
as =8 =

transactions and data

Establish rich runtimes for
analytics co-located with IBM Z
data

Leverage leading open source
technologies

Enable advanced solutions
from IBM and partners

Integrate and differentiate
with z/0S security & workload

© 2018 Rocket Softwara inc. All rghts reserved,




- RDV for Modernization

o~ Provides RESTful APIs to
~ A z/OS applications

| (G

J/

.

. .

z/OS Connect
Enterprise Edition

A common interface for cloud,
mobile, web developers to z/OS
- no need for mainframe skills -

Mainframe
Applications

Ml Rocket



Provides RESTful APIs to
z/OS applications and data

.
n

A common interface for cloud,
mobile, web developers to z/OS

- no need for mainframe skills -

z/OS Connect
Enterprise Edition

RDV is a first-class
z/OS Connect Service

M Rocket

Mainframe
Data

Rocket Data
Virtualization

Mainframe
Applications

All z/OS Data

Adabas, DB2
,VSAM,
IDMS, IMS,
SMF, Physical
Sequential,
others

Non z/OS
Data

© 2018 Rocket Softwara inc. All rghts reserved,




M Rocket
Offline “Demo”

Demonstrate:
* Setting up Anaconda
* |nstalling git
* Cloning a github project
* A jupyter notebook
» written in python
» getting data via the optimized data layer

> using data science packages to process, analyze, and visualize in
order to create a prediction model for that data.

© 2018 Rocket Scftwara inc. All righss reserved,




' Logon via Putty MiRocket

-0l x|
Using username "PDFAND". _1_]
Authenticating with public key "peter-window-public-key" from agent
R522 /u/pdfand> ||

© 2018 Rocket Softwara inc. All rghts reserved,



M Rocket

#* rs22.rocketsoftware.com - PuTTY

=10} x|
Using username "PDFAND". ;]
Authenticating with public key "peter-window-public-key" from agent
R522 /u/pdfand> cd /u/pdharr/IBM/izoda/anaconda
RS522 /u/pdharr/IBM/izoda/anaconda> bin/bash
PDFANDAGRS22: /u/pdharr/IBM/izoda/anaconda> ||

© 2018 Rocket Softwara inc. All rghts reserved,



| M Rocket

i rs22rocketsoftwarecom-pury _lo/ ]
Using username "PDFAND".

Authenticating with public key "peter-window-public-key" from agent
RS522 /u/pdfand> cd /u/pdharr/IBM/izoda/anaconda

RS522 /u/pdharr/IBM/izoda/anaconda> bin/bash

PDFANDARGRS22: /u/pdharr/IBM/izoda/anaconda> source bin/activate
(root) PDFANDA@RS22:/u/pdharr/IBM/izoda/anaconda> ||

© 2018 Rocket Softwara inc. All rghts reserved,



| M Rocket

#* rs22.rocketsoftware.com - PuTTY i - 10| x|
Using username "PDFAND". ;ﬂ

Authenticating with public key "peter-window-public-key" from agent
R522 /u/pdfand> cd /u/pdharr/IBM/izoda/anaconda

R522 /u/pdharr/IBM/izoda/anaconda> bin/bash

PDFANDARGRS22: /u/pdharr/IBM/izoda/anaconda> source bin/factivate
(root) PDFANDA@GRS22:/u/pdharr/IBM/izoda/anaconda> cd

(root) PDFANDA@RS22:~> mkdir anthem

(root) PDFANDARGRS22:~> cd anthem

(root) PDFANDA@GRS22:~/anthem> I

© 2018 Rocket Softwara inc. All rghts reserved,



M Rocket

# rs22.rocketsoftware.com - PuTTY B -10| x|

Using username "PDFAND". ;J
Authenticating with public key "peter-window-public-key" from agent
R522 /u/pdfand> cd /u/pdharr/IBM/izoda/anaconda

RS22 /u/pdharxr/IBM/izoda/anaconda> bin/bash

PDFANDARGRS22: /u/pdharxr/IBM/izoda/anaconda> source bin/activate
(root) PDFANDAR@RS22:/u/pdharr/IBM/izoda/anaconda> cd

(root) PDFANDA@RS22:~> mkdir anthem

(root) PDFANDA@RS22:~> cd anthem

(root) PDFANDA@GRS22:~/anthem> conda install bash=4.3 git perl
Fetching package metadata .....

Solving package specifications:

# All requested packages already installed.
# packages in environment at /u/pdharxr/IBM/izoda/anaconda:

=

bash 4.3.46 18 IzODA
git 2 e e 13 IzODA
perl 5.24.0 5 IzODA

(root) PDFANDAE@RS22:~/anthem> ||

© 2018 Rocket Softwara inc. All rghts reserved,



| Locate code on github

HRocket

N -
1\? ;i @ @ GitHub, Inc. (US) | https://github.com/1z0DA fexamples c c® 2 ﬁ B O 3 @ »

Q This repository Pull requests Issues Marketplace Explore ToDo e v
IJ 1zODA / examples | := - © Watch~ 4 * Star 0 YFork 5
<> Code Issues 0 Pull requests 2 Boards Reports Projects 0 Wiki Insights ~
No description, website, or topics provided.
® 13 commits I 3 branches O 1 release 42 5 contributors

Branch: master v New pull request Create new file Upload files  Find file

. ytang327 committed on GitHub Merge pull request #8 from saiayyadevara/odl-integration - Latest commit a247d32 19 days ago
B python Added the ODL-integrated Notebook 19 days ago
B8 spark/syslog-filtering-demo Fixing formatting of headers, removed windows linefeeds 2 months ago
[£) LICENSE Initial commit 4 months ago
[£) README.md Initial commit 4 months ago

twara Inc. All raghes reserved,



|Copy a clone reference to clipboard

() 1z0DA/examples X »

HRocket

'K\é' ' ® A& GitHub, Inc. (US) | https://github.com/1zODA fexamples c I e EN | ﬁ B @ 3 A& # |~ :: E
O This repository Pull requests Issues Marketplace Explore ToDo +~ BN~
El [zODA / examples = © Watch~ 4 W Star 0 ¥ Fork 5

<> Code Issues 0 Pull requests 2 Boards Reports Projects 0 Wiki Insights
No description, website, or topics provided.

® 13 commits I 3 branches © 1 release 48 5 contributors
Branch: master v New pull request Create new file Upload files  Find file Clone or download ~
- ytang327 committed on GitHub Merge pull request #8 from saiayyadevara/odl-integration Clone with SSH & Use HTTPS

A Use an SSH key and passphrase from account.
i python Added the ODL-integrated Notebook
| &

BB spark/syslog-filtering-demo Fixing formatting of headers, removed windows linefi
l | LICENSE Initial commit open in DeSktop Download ZIP
[£) README.md Initial commit 4 months ago

Inwafa Inc. Allrighss reserved,



M Rocket

#* rs22.rocketsoftware.com - PuTTY -10| x|

Using username "PDFAND". _:J
Authenticating with public key "peter-window-public-key"™ from agent
R522 /u/pdfand> cd /u/pdharr/IBM/izoda/anaconda

R522 /u/pdharr/IBM/izoda/anaconda> bin/bash

PDFANDARGRS22: /u/pdharr/IBM/izoda/anaconda> source bin/factivate
(root) PDFANDAGRS22:/u/pdharr/IBM/izoda/anaconda> cd

(root) PDFANDAE@GRS22:~> mkdir anthem

(root) PDFANDA@GRS22:~> cd anthem

(root) PDFANDAGRS22:~/anthem> conda install bash=4.3 git perl
Fetching package metadata .....

Solving package specifications: .

# All requested packages already installed.
# packages in environment at /u/pdharr/IBM/izoda/anaconda:

B

bash 4.3.46 18 IzODA
git P 13 IzODA
perl 5.24.0 S IzCDA

(root) PDFANDA@GRS22:~/anthem> git clone git@github.com:IzODA/examples.gitg

2

© 2018 Rocket Softwara inc. All rghts reserved,



| M Rocket

# rs22.rocketsoftware.com - PuTTY : -10| x|

RS22 /u/pdfand> cd /u/pdharr/IBM/izoda/anaconda :J
RS522 /u/pdharr/IBM/izoda/anaconda> bin/bash

PDFANDA@GRS22: /u/pdharr/IBM/izoda/anaconda> source bin/activate
(root) PDFANDA@GRS22:/u/pdharr/IBM/izoda/anaconda> cd

(root) PDFANDAE@RS22:~> mkdir anthem

(root) PDFANDA@RS22:~> cd anthem

(root) PDFANDA@RS22:~/anthem> conda install bash=4.3 git perl
Fetching package metadata .....

Solving package specifications: .

# A1l regquested packages already installed.
# packages in environment at /u/pdharr/IBM/izoda/anaconda:

=

bash 4.3.46 i8 IzODA
git 2.3.9 13 IzODA
perl 5.24.0 ) IzODA

(root) PDFANDA@GRS22:~/anthem> git clone git@github.com:IzODA/examples.git
Cloning into 'examples'...

remote: Counting objects: 54, done.

remote: Total 54 (delta 0), reused 0 (delta 0), pack-reused 54

Receiving objects: 100% (54/54), 336.59 KiB | 0 bytes/s, done.

Resolving deltas: 100% (9/9), done.

Checking connectivity... done.

(root) PDFANDA@RS22:~/anthem> ||

L«|

© 2018 Rocket Softwara inc. All rghts reserved,



oI

What can one do with this?

/ " Home % ) T RPAC-May-2017 x \S

BRI

C {( | ® rs99.rocketsoftware.com:8888/notebooks/RPAC-May-2017.ipynb

=== Anps @& Photos - Google Photos D AFO Home Rocket Reference MNews g5g Web Mail Other @ Cases “ RT B TimeBuddy D

: Jjupyter RPAC-May-2017 Last Checkpoint: 05/04/2017 (autosaved)

File Edit View Insert Cell Kemel Help
B+ = & B ¥ H B C Markdown v CellToolbar
Transforming Big Data Assets into Actionable Intelligence
Connect to virtual DB via Rocket Data Virtualization
In [22]: # Set ODL identifiers Python

ODL_HOST = "rs99.rocketsoftware.com” # "rs28.rocketsoftware.com”
ODL_PORT = 1387 # 1287
ODL_DB = "DWs"

NOT a Mongo source

Leverage Mongo Client API as alpha workaround to connect python to 0DL
from pymongo import MongoClient

client = MongoClient({ODL_HOST, ODL_PORT)

CgE T

# Get database
db = client[ODL_DB]

print "Connected to %s at ¥%s:%i" ¥ (ODL_DB, ODL_HOST, ODL_PORT)

Connected to DVS at rs29,.rocketsoftware.com:13@7

w O | [+
VW Status [ vwInfo = »
# Logout
| Python 2 O

+ RDV

HRocket

© 2018 Rocket Softwara inc. All rghts reserved,
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o
- Jjupyter RPAC-May-2017 Last Checkpoint: 05/04/2017 (autosaved) @ Logout
File Edit Wiew Insert Cell Kemnel Help | Python 2 O

+ = A B 4+ ¥ W B C wMarkdown v CellToolbar

Import math, science, graphics, and parallel computing packages

In [23]: dimport numpy

import scipy
import scipy.optimize ApaChe Spark
from bokeh import plotting, charts, models

from pyspark import SparkConf,SparkContext

if "sc" in globals(): r]lJrT]r))/
sc.stop() .
print "stopped current context” E;(:'F))/

sc = SparkContext("local™, "SparkDemo2")

print "Spark context created" bokeh

def printSample(rdd, str, lines):
print(str % (rdd.count()))
sample = rdd.take{liness)
for s in sample:
print s

...and many more

def sortByValue(rdd, asc = True):
return rdd.map(lambda (a, b): (b, a)).sortBykKey(asc).map(lambda {(a, b): (b, a))

stopped current context
Spark context created -

© 2018 Rocket Scoftwara inc. All righss reserved,
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st
— jupyter RPAC-May-2017 Last Checkpoint: 05/04/2017 (autosaved) @ Logout
File Edit Wiew Insert Cell Kemel Help | Python 2 O

+ = H B N MW B C Markdown v CellToolbar

Create client info RDD for parallel data manipulation

In [24]: | # Create client info RDD using pandas
import pandas
collection = db[u"client info"]
cursor = collection.find({{})

clientInfo = pandas.DataFrame(list(cursor))

# Pass pandas daotaframe into spark context and create rdd
rdd = sc.parallelize(clientInfo.values)

# Convert every row as a plain List
rdd = rdd.map({lambda row: list{row))

Also supported is Dask, a

# Indices to access cols

S R pythc_)n-_specn‘lc alterna_tlve
IDCIWEST - 3 for distributed processing
IDX CHURN = 4

IDX_ID = 5

IDX_GENDER = 6

-
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~ Jupyter RPAC-May-2017 it A | Logout
— -iviay- Last Checkpoint: 05/04/2017 (autesaved) ogou
File Edit View Insert Cell Kemel Help | Python 2 O

+ (32 B B 4+ ¥ W B C Markdown v CellToolbar

;3 BokehJS successfully loaded.

Income by education

il Bokeh is one of several |
e Python graphics &
Il packages supported on .
z/OS for visualizing data

Income, 51000

™ ket Softwara Inc. All rghts reserved,




. Roadmap — z/OS Open Source MRocket

1H/2018

» Extensions for aiding
z/OS deployment

* Go

* R (GA)

2H/2017
» Convert to conda and

channel delivery system




Data Analytics Survey: Need

FIGURE 8

Improved Analytics Drives Improved Customer
Experience And Increases Revenue

“What are the business benefits you expect to
receive through improving your data processing
and analytical capabilities?”

(Select all that apply)

Improved customer
experience

46%

Increased revenue 43%

New customer fnsights N%
Faster time-to-market with 399,
new products e

New business insights 38%

Operational cost efficiency 38%
Improved cross-sell and

0
upsell opportunities 33%

Base: 100 data science and data analytics leaders at enterprises within
the US

Source: A commissioned study conducted by Forrester Consulting on
behalf of IBM, May 2016

» Pervasiveness
of Analytics
» Business growth

> Need for Real-Time
» Insight at point of
impact

HlRocket

FIGURE 3

Nine Of 10 Data Scientists Are Interested In Real-
Time Data For Modeling

“If there were no drawbacks (e.g., SLA concerns,
resource consumption concerns) how interested
would you be in having real-time data to
use for modeling?”

91% of data scientists are interested/very interested in

real-time data.

Interested/very [l Moderately [l Not interested
interested interested

Base: 100 data science and data analytics leaders at enterprises within
the US

Source: A commissioned study conducted by Forrester Consulting on
behalf of IBM, May 2016

Source & Full Forrester paper: https://www-03.ibm.com/systems/z/solutions/real-time-analytics/data-analysis.html

IBM z Systems

© 2017 IBM Corporation




'Data Analytics Survey: Challenges

Structured data
{from tables, records)

) i Complex data
(hierarchical or legacy sources)

Semistructured data
(XML, IS0}

Time series data
Log data

Geospatial/locational data

call center notes, claims)
Clickstream data
External social media text data

Machine-generated data
(e.g.. RFID, sensor, etc)

Real-time streaming/event data
Video
Audio

Text/content data (i.e.. from emails,

B O
® ®

[ | Managing now

%

%

B
=

1%

£
®R

=
a2

Which of the following types of data are you managing as big data now? Within two years from now?

Managing within the next 2 years
1n%
7%

4%

20%
8%

370 respandents.

Figure 3. Ordered by percencage managing each dasa sype now. Remainder don's bnow or have no plans. Based an

FIGURE 4

Top Challenges Are Data Volume, Acquisition, And
Integration

“What are the technological challenges impeding you
from processing and analyzing data more effectively?”

Data volume is too large _ 37%
Time it takes to assemble 259
data for analysis -

Difficulty integrating data from
multiple sources

Too many data formats to
integrate effectively

Data is difficult to access )

from multiple sources - 29%

Difficulty in creating data models - Do,
and/or preparing data for analytics -
Lack of data management tools 18%

18%

Lack of analytical tools

We have no technical challenges . 6%

Base: 100 data science and data analytics leaders at enterprises within
the US

Source: A commissioned study conducted by Forrester Consulting on
behalf of IBM, May 2016

Source: TDWI Best Practices Report, Dec 2016, Data Science and Big Data, by Fern Harper

IBM z Systems

© 2017 IBM Corporation

M Rocket

Challenges:

Data integration
Disparate sources
Volume of Data
Model creation
and preparation

YV V VYV

Source: A commissioned study conducted by Forrester Consulting on behalf of IBM, May 2016




Data Analytics Survey: Methods WiRocket

How is or do you believe your organization will deliver on your big data analytics projects? Please select

all that apply.
Using commercial analytics software on EBO On premise, leverage
premises or in a private cloud F commercial analytics tools
We will use open source tools like B 4% _ Leverage open source
Custom developed analytics apps (developed by 4%, Custom applications
data science team), on premises ' ) y
on premise
Cloud-based analytics (Software-as-a-service) 4%
Marketplace analytics (as-a-service, e.g., prepackaged 18%
frawd-as-a-service, churn-as-a-service, etc.)
We will outsource to a third-party provider, at least mrtially 13%
Don't know 10%

Figure 10. Based on 327 respondents.

Source: TDWI Best Practices Report, Dec 2016, Data Science and Big Data, by Fern Harper

IEM z Systems

© 2017 IBM Corpaoration




'RDV data flow

Multitude of Enterprise

Applications & Data

[

 Dataset names

* Cobol copybooks

 PL1 include files

z/OS Dataset Name

A 4

Match high level language structures to physical datasets and databases

v

RDV

Validate to associate type of data

COBOL Structure

X  CSD.AI38.0FFICE.KSDS

X CSD.AI38.EMPLOYEE.KSDS

CSD.AI38.DEPARTMENT.KSDS

X CSD.AI38.UPDATE.TRANS
X CSD.AI38.UPDATE.TRANS
CSD.AI38.UPDATE.TRANS

X CSD.AI38.UPDATE.TRANS

VSAM EMPLOYEE-RECORD

VSAM DEPARTMENT-RECORD

VSAM OFFICE-RECORD 9 _Map Selected Q

QSAM NAME-CHANGE-RECORD
QSAM ADDR-CHANGE-RECORD
QSAM SALARY-CHANGE-RECORD
QSAM OFFICE-CHANGE-RECORD

11

. 1
Generate virtual tables |

using simple wizards |
and batch processes

with no additional

data collection

Analytic Output

Read & analyze as result of

O SparkSQL or Python
Interaction

W

P

Cust_ID Investment Avg TX
1 AMT

1 1009530860 114368 2090.32
1 1009574010 112099 1297.41
1009578620 84638 1333.18

Virtual Tables Consumed by IBM Open Data
Analytics for z/OS

© 2018 Rocket Softwara inc. All rghts reserved,
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Anaconda includes all ecosystem Rocket
packages we use today for Spark

Spark Anaconda
Pandas
master 4
Dask
worker a NumPy
o +
oxec 4 | {-'; SciPy
c scikit-learn
exec 2 g 3;. S
U | -
el 5 l
T C )
Java P! MDS Y Python
z/0S
4 Y S T T e
(A E O YN E '
LIMS LVSAM L DB2 J SMF
o b A >y

© 2046 Rocket Software Inc. All ights reserved,
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Applying Data-in-Place Analytics within the Enterprise:

IBM Open Data Analytics for z/OS

Solutions

Apache Spark for z/0S

IBM Open Data
Analytics for z/0S Spr"I(\Z P AN AE}? NDA
(1zODA)

Python / Anaconda
Open Source stgck

Optimized Data Layer

Enterprise proven,
pervasive,
transactions and data

S0 00 0

Courtesy of Joe Bostian (jbostian@us.ibm.com), IBM Z Ecosystem Team Lead

Ml Rocket

> Establish rich runtimes
for analytics co-located
with IBM Z data

» Leverage leading open
source technologies

» Enable advanced
solutions from IBM
and partners

» Integrate and

differentiate with z/0OS
security & workload

© 2018 Rocket Softwara inc. All rights reserved,




'IBM Open Data Analytics for z/OS V1.1

Solutions

Optimized Analytics Platform

Your data!

HlRocket

:?“?: + “Rocke 'I- -' — == https://izoda.github.io/

AAAAAAAAA

IBM Solutions

Partner Solutions

IBM Apache | | Anaconda
Spark for z/OS

Python

R

Optimized Data Access Layer (aka RDV)

g
S—
— z/0S
L 4
© 2018 Rocket Software Inc. Allrig




M Rocket

#* rs22.rocketsoftware.com - PuTTY

=10 x|
Using username "PDFAND".

Authenticating with public key "peter-window-public-key" from agent
R522 /u/pdfand> cd /u/pdharr/IBM/izoda/anaconda
RS22 /u/pdharr/IBM/izoda/anaconda> ||

© 2018 Rocket Softwara inc. All rghts reserved,



| M Rocket

#* rs22.rocketsoftware.com - PuTTY i - 10| x|
Using username "PDFAND".

Authenticating with public key "peter-window-public-key" from agent
R522 /u/pdfand> cd /u/pdharr/IBM/izoda/anaconda

R522 /u/pdharr/IBM/izoda/anaconda> bin/bash

PDFANDARGRS22: /u/pdharxr/IBM/izoda/anaconda> source bin/factivate

(root) PDFANDA@GRS22:/u/pdharr/IBM/izoda/anaconda> cd
(root) PDFANDA@RS22:~> |

© 2018 Rocket Scftwara inc. All righss reserved,



| M Rocket

#* rs22.rocketsoftware.com - PuTTY i - 10| x|
Using username "PDFAND". ;ﬂ

Authenticating with public key "peter-window-public-key" from agent
R522 /u/pdfand> cd /u/pdharr/IBM/izoda/anaconda

R522 /u/pdharr/IBM/izoda/anaconda> bin/bash

PDFANDARGRS22: /u/pdharr/IBM/izoda/anaconda> source bin/factivate
(root) PDFANDA@GRS22:/u/pdharr/IBM/izoda/anaconda> cd

(root) PDFANDA@GRS22:~> mkdir anthem

(root) PDFANDA@GRS22:~> cd anthem

(root) PDFANDA@GRS22:~/anthem> conda install bash=4.3 git perlg

© 2018 Rocket Softwara inc. All rghts reserved,



‘Addressing workload cost

® Python and R (In 1zODA)
* zIlIP-costing via workload metering

m RDV engine

» Up to 99% of its own processing
In the zIIP engine

HRocket

Eligible Workloads Can Run
Outside of GPP within zlIP



'Rocket Data Virtualization (RDV) MRocket

z/OS Open Source
~ ~ 7~ 20

Landing Zones

z/OS-resident SQL NoSQL Data Services z/0OS Connect Bearn
Data Consumers JDBC/ODBG/DRDA JSON SOAP REST APIs g

. o
Security —

Db2
Rocket Bl/Analytics ~ ETL/EDW

. . . Metadata Repositol In-memory Cachin
TSO/SPUFI Data Virtualization e v/ < Monitoring

Server
CICS Map/Reduce 2/0S-resident .
Parallel I/O Optimization

IBM zIIP Specialty Engine
IMS Metadata Cloud

Ciniomix ] Orece 15 Federaion Server

© 2018 Rocket Software Inc. Allrights fesenved, (4




= DV Data - Data Virtualization/SOL Samples/Generated.sgl - Data Virtualization Studio

Eile Edit Mavigate Search Project 50L Eun Window Help

YOO E R R EY A e e E e Quick Access |
s, = = 8 [l client i@ Server 2 | @ Network 7% Favorites = O & Generated.sql 32 ©7 US_ZIPCODES
= e B
Data A T T e
Host  rs23 (Port 1220) —— This statement will return all z:l Mew Virtual Table Wizard = (| b
- Za
@ Server: VDET Version: 02.01.00.0000 —— following table:
—— Hame : U3_ZIPCODES New ¥SAM Virtual Table
—-— Catalog : null .
Mavigator —— Schema : DVSQL Create a new V5AM Virtual Table
4 [= 501 &2 —— Remarks : VSAM - DVS.VDBZ.
o8 4 [= Data —— Tree Location: rs28/1280/5QL/Da
+ [ voB1  The sqi statement: Name: | LOGICAL_DATA_MART |
Data Sources 4 (H Virtual Tables [U*] SELECT ZIF, CITY, STATE, POPULATIJ| Target | DVS VDEB1.USER.MAP V|
- 4 FB US_ZIPCODES FROM US ZIPCODES LIMIT 100:
o B ZIP [VARCHAR(S)] - Description: | Single View of Customer |
Edit L B CITY [VARCHAR(16)] [ Convert VAR* fields to True VAR® fields
t
! g STATE [VARCHAR(2)] Arrays Handling
:-g B POPULATION [DECIMAL(E,0)] (®) Flatten arrays into a single fixed table at runtime (¥)
g ::gz‘i {Eig:mitgg} () Return arrays into separate tables at runtirme (M)
Set Current Server o 65 Virtual ‘u"iew_s ’ () Flatten arrays now (C)
b G JDVT_VIEW Current Server:
a (L Other Subsystems
> 5 DEAS [DE2Mbr] Host: | rs28 | Server: | VDB1 (port 1280) || Set Server...
» [ DBAS [DBZMbr]
» 3] DCC1 [DBZMbN] - _ _ -
» 1 DDS1 [DB2Grp] B:= salL Results 52 = Server Trace  El Console
i [3 DDS4 [DB2Grp] 71 CITY
i [ 3 DDS3[DB2Grp] 1001 .
» [ DDS5 [DB2Grp] . L o1002 p— @ <Back | Net> Finish
] mmvie= rovmimes HMAN
2 01005 BARRE
- — 01007 BELCHERTOWHN MR 105749 72.410953 42.275103
££ Active Connections 22 B X iz ¥ 8 :
4 01008 BLANDFOED MR 1240 72.936114 42.182949
DSN Name 5 01010 BRIMFIELD MR 3706 72.188455 42.116543
-] rs23_VDE1 6 01011 CHESTER MR 1688 72.988761 42.279421
7 01012 CHESTERFIELD MR 177 72.833309 42.381670
3 01013 CHICOPEE MR 23396 72.607962 42.162046
g 01020 CHICOPEE MR 31495 72.576142 42.176443
10 01022 WESTOVER AFB MR 1764 72.553657 42.196672

| & | Eovoss]

= B8

VI:IE

Commen Tools ¥

< > 100 rows | SQL Messages|




