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Microsotit about Linux / open source

e 2000 : « Linux is communism »
e 2001 : « Linux is a cancer »

« 2007 : « | would love to see all open source innovation happen
on Windows »

e 2010 : « We love open source »
« 2014 : « | don’t want to fight old battles »
« 2016 : « Linux no longer a cancer »

 TODAY :
— .Net open sourced
— MS SQL on Linux
— Bash in Windows 10
— Ubuntu in Windows 10
— Linux, Docker, Puppet, Chef, Kubernetes....

© 2016 IBM Corporation
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Open Source Software guiding the Digital Transformation

Source: Black Duck, 2015 Future of

640/0 780/0 of Open Source Survey Results Ed B.oyajian,
of companies participate [67% of companies] companies run on 66(%) President and CEO of EDB

in Open Source projects | w/ > 5k employees Open Source "I 80 % to 90 % of your IT spend is on
Of companies maintenance (such as proprietary

Less than 3% bui software licensing and such), that leaves
uild software : - ton."

Plan to start own external ) very little budget for innovation.

39% dontuse 0SS| on Open

0SS project in any way

88%
of companies Torel SR PR o
to increase o 0 |:e ease Internal toois /

open source 47% projects as 0SS 5 0 O of companies
contributions say that more than half their

in the next 2-3 53 Expect to reduce barriers engineers are working on
years O to employee participation open source projects

Source

(72}
S
(<]
e
=
=
[=
(<}
L=
et
>
L
(<]
(@]
(1]
(2]
=
[<}}
(&)
S
=
O
(/2]
c
(4}
o
(@)

Kelly Stirman, VP, MongoDB

Open source undoubtedly speeds the digital transformation for most companies. Open source software allows companies to derive benefit not only
from their own IT employees, or from the employees of proprietary software vendors, but from the whole open source community. "For example,...Apache
Spark has emerged very quickly as a faster successor to Hadoop's MapReduce, and I'm sure there will be a new generation coming soon. You don't see that
speed of innovation in proprietary software..

http://www.cmswire.com/digital-experience/how-open-source-guides-digital-transformation/

© 2016 IBM Corporation 5
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‘Top innovative technologies in 2017

Cloud

Big data
NoSQL DBs
Blockchain
HPC/HPDA
Cognitive

IOT

© 2016 IBM Corporation

OpenStack, Cheff, Puppet, Juju, Kubernetes,...

Hadoop, Spark, HortonWorks, Cloudera,...

MongoDB, Neo4dJ, REDIS, Cassandra,...

Hyperledger, Bitcoin, Ethereum, Counterparty,...

OpenFoam, Fluent, Murex, BLAST,...
Caffe, Torch, TensorFlow, Theano,...

Contiki, Arduino, Zetta, OpenlOT,...
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What's going on in the DB market?

Open Source applications and databases are changing the enterprise

Database Popularity

Rank GrOWth Oracle
(01/2017) (1112013 - 11/2017) DB-ENGINES + sl
ORACLE : i

1 Oracle -13%

2 MySQL 10%

3 MS SQL Server -2% ,

4 MongoDB 101% : Pesssrassantas TIUNO
5 ostgreSQL 71% ] e HEfrete ..

6 DB2 9% 8 '

7 Cassandra 131%

T S - (NP . = < [

10 SQLite 42% http://db-engines.com/en/ranking_trend ;

© 2016 IBM Corporation


http://db-engines.com/en/ranking_trend

®

Power Systems

The Modern Data Platform Emerges

New data sources Social  Mobile ¢Dala.. Sensors Location
W M | | |
Client value v {} {} {} {}
eLower cost, greater scale, speed New Data Models New Data Models
*Open source, Dev Ops model NosQL Hadoop/Spark
eReduce vendor lock-in Document, Column, Key Value, Graph, Unstructured Data / Text

*Born on / designed for the cloud .mongoDB . 1) Neo4

<—W‘Cassandra e redis

New Analytics
i3 - Relationships
.TlTAN - Location

“New” Relational
Open Source SQL

Conventional Data Platform

Systems of Systems of o2 TBM
, Enterprise 5" Record Insight g
MOHOD‘B The Enterprise PostgraSQL L‘o”m'f:',\:' RDBMS OLTP Data Wa rehouse
ACID & Marts New Transaction Services
saL .
sak PostgreSQL Structured Structured Blockchain
MySQL compatible Data Data Shared, distributed ledger
compatible -
ﬁ ‘§'E_§’ HYPERLEDGER PROJECT

e
, Spark
g,
Hortonworks

note: some new data companies shown are not based on open source

Transactions

© 2016 IBM Corporation
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IBM 1s investing in ecosystems and Open 1nnovat10n

2015

50k+ IBMers contributing to 150+ open organizations

/C}gJDJ openstack .
F NDRY LOUD SOFTWAR

hyperledger

& dQ é?ker (Copencarr
A ~N

ards
5 IBMers contributing to Linux and & qu
Apache Projects
1999

? OpenPOWER

1. Source: https://developer.ibm.com/start/

© 2016 IBM Corporation
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Leading Next Gen DBs Available & Optimized for Linux on Power

v RedisLabs

v MOI\.gODB .nlongoDB redislabs

v EnterpriseDB v PostgreSQL OB

v Neod; v Cassandra il Wroseresar

v MariaDB v MySQL Eneos) =

/ Spark v IBM BigInsights A,

v Hadoop v Hortonworks Sparks Biglnsights
 TEEEED H:‘nﬁ:vﬁ:s

© 2016 IBM Corporation 10
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OpenPOWER Foundation : from 5 to 300 members in

New Chips & i
v
Components £ XILINX. C CONVEY
DMI connection between an Altera Stratix V FPGA Convey’s CAPI developer kit based on the company’s Xilinix-
accelerator and a POWERS CPU based co-processors
TYANC
Components
& Systems
First commercially available OpenPOWER New CAPI-based solution: the Connectx-4 Nallatech’s OpenPO WER CAPI
third-party server adapter card by Mellanox. Developer Kit
rackspoce.J 2> DN M nvioa
HOSTING N NVIDIA. 4 '
Al lscale g Mellanox-  \Af stron
First Open server specification and motherboard combining First GPU-accelerated Prototype of a new high-performance
New Systems & OpenPOWER, Open Compute and OpenStack (mock-up) OpenPOWER developer platform server on the path to exascale
Platforms = > - (‘-
TYANG TYAN
— M Ve = N pusemm
L e ——
= J . 8 AT ATl ChuangHe China-branded
RedPower, the first China OpenPOWER S "
First commercially available OpenPOWER server 2-socket system coming in 2015 Inspur 2-socket POWERS Server OpenPOWER system with POWERS
. Data Engine for NoSQL with 40TB CAPI-attached flash
RO redislabs
Bringing It — 5
All Togeth IBM P o+ [EEIEER= - T
ogether epm—— 192 Vi
i cores :
A Na“a.tgsh u bU n l’.u° Clustering Opene,z?su ree + CAPI 40TBin 2U

24:1 Server consolidation for 3x lower cost per user

Complete list on http://openpowerfoundation.org/membership/current-members/
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News HPCHardware HPC Software Industry Segments White Papers Resources Special Rep¢ 15 R

Comments
Email Address
N Sign up for our newsletter and get the latest HPC news and analysis. e
By Aar ~omment

Home » HPC Hardware » Compute » E4 Computer Engineering Rolls Out GPU-accelerated OpenPOWER server

E4 Computer Engineering Rolls Out GPU-accelerated
OpenPOWER server

o September 28, 2016 by Rich Brueckner Leave a Comment 8

Today Italy’s E4 Computer Engineering
announced general availability of the
E4 OP206, a GPU-accelerated
OpenPOWER system designed to propel

er

deep learning, artificial intelligence, high
performance data analytics and other

data intensive workloads. the
Magna
on and

The POWERS with NVIDIA
NVLink processor enables incredible

efined
g

Rack yroved serviceability.
speed of data transfer between
C : .
om CPUs and GPUs ideal for emerging
your

workloads like Al. machine learning
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POWER S822LC for high performance computmg

NVIDIA:
Mellanox

ubuntu

NVIDIA.

Tesla P100 GPU with NVLink Interface

Ubuntu : NVLink compatible OS

Wistron: Platform co-design
"{?i;"’ Mellanox: InfiniBand/Ethernet
) l Connectivity in and out of server
;V?lcron Samsung: 2.5” SSDs
‘ﬁ, HGST: Optional NVMe Adapters
wistron /

Hynix, Samsung, Micron: DDR4
IBM: POWERS8 CPU

© 2016 IBM Corporation



Power Systems

100% open ecosystem

©2

Posted on 17/07/2014 by Stewart Smith — Previous

OpenPower firmware up on
github!

With the whole OpenPower thing, a lot of low level firmware is being open sourced, which
is really exciting for the platform — the less proprietary code sitting in memory the better in
my books.

If you go to https://github.com/open-power you'll see code for a bunch of the low level
firmware for OpenPower and POWERS.

Hostboot is the bit of code that brings up the CPU and skiboot both sets up hardware and
provides runtime services to Linux (such as talking to the service processor, if one is

present).

Patches to https://github.com/open-power/skiboot/blob/master/doc/overview.txt are (of

course) really quite welcome. It shouldn't be too hard to get your head around the basics.

To see the Linux side of the OPAL interface, go check out linux/arch/powerpc/platforms
/powernv -there you can see how we ask OPAL to do things for us.

If you buy a POWERS system from IBM running PowerKVM you're running this code.

Next —
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Unparalleled acceleration

Microprocessors alone no longer drive sufficient Cost/Performance improvements

Processors

Semiconductor Technology

POWERS Linux
NEW
OpenPOWER

1 OO £ Processors p!
E L Semiconductor Technology J
N
S~~~
“
3
& NS
= 10 Use Cases
O Workload Acceleration
e Services Delivery Model .
&) Advanced Memory Tech O
B Network & /O Accel @ @ | & "W o
-9 IIIIII
al
1 . . .
2004 2006,75 2009,5 2012,25

© 2016 IBM Corporation

2015

System stack innovations are required to drive Cost/Performance
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Unparalleled acceleration

Current CPU to GPU PCle Attachment

<77GB/s

System
Bottleneck

PCle x16 3.0

Graphics
Memory

&

PCle Data Pipe

: NVLink

POWERS with NVLink Technology

115GB/s

2
NS
Q
O
S

Graphics
Memory

POWERS with NVLink

delivers >2.5X the
bandwidth

THE platform for applications utilizing CPU-GPU

bandwidth!

17

© 2016 IBM Corporation

80 GB/s
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%
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Data Pipe

Graphics
Memory

POWERS with NVLink
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OpenCAPI Consortium

“To create an Open, Coherent, High Performance bus
interface based on a new bus standard called Open

Coherent Accelerator Processor Interface (OpenCARPI) FoundingMembers
and grow the ecosystem that utilises this interface.” AMDA
Go gle
 Supports accelerators, network controllers, M
new memory technologies, storage controllers Mgllanox

* High bandwidth, low latency

- Extends capability and reach of existing CAPI
architecture design

Adicron

© 2016 IBM Corporation
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Rackspace and Google and the OpenCompute Platform

» Rackspace are now selling OCP servers based on POWERS8 (‘a)
« “Barreleye” model available through solution providers

* Further work ongoing with
Google for next generation

« POWER9 system designs
already seen, codenamed
“Zaius”

* Partnering to build the
data centre infrastructure
of the future

© 2016 IBM Corporation



/,\\
Power Systems

Agenda

» Open source with Unix-based Oss :

— Linux
— AIX
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Linux Distributions on Power Systems

Full Enterprise Support

ubuntu®

Supported by Canonical

A
S
o o
openSUSE S o N L g debian

Community Supported distributions

© 2016 IBM Corporation


http://www.ubuntu.com/download/server/power8
https://wiki.centos.org/SpecialInterestGroup/AltArch/ppc64le
http://fr2.rpmfind.net/linux/fedora-secondary/releases/
https://www.debian.org/CD/http-ftp/
http://download.opensuse.org/ports/ppc/
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Linux Distributions on Power Systems

Full Enterprise Support

rednat  Ubuntu®

Supported by Canonical

CentOS ‘
== Y‘L N ¢
fedoro Now avanavle debian

with
Community Supported distributions Enterprise

Support!

o

openSUSE

© 2016 IBM Corporation
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Robust solutions from IBM, ISVs & the Open Source Community

B Powered by I=RE Platform
@ - g GPFS LCompuling =

= - WebSphere
IBM Software Solutions =1 COGNOS Application Server ———_((. >
- 1 -
srararst(ogy @Werans @t Java
S

- |SYBASE 1~z d fiserv. reanmsun Il

-
FINEOS

Power ISVs mﬂsl:'lm - ' ,,;“'\.,\ A |NTERSYSTEMS %ﬂ

redi§lcbs %l.).:.B VERI STO RM

N C
g Cr:ef

‘j}\ PostgreSQlL. ﬂMOriGDB o
S T s = :
Apache ‘mongoDB Crl=Elsns C:Eaef

Cassa nara

Linux Open Source

&

AKVM =

openstack docker

Linux Distributions

(G).m g ubuntu®
0, red h a@t SUSE Supported by Canonical

(with KVM)
%% Centos fedora (D
SR on ‘V’ @5; Power KVM debian

© 2016 IBM Corporation
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Open Source Databases

 New Database models are coming to market
« Standard relational databases are no longer the only option

NoSQL / Relational \ /Web Databases\

Databases Databases

. mongoDB tDB —
ENTERPRISE MariaDB
redislabs
Y ﬂ
gg.’ Neo] K [ Magento
B Joomial
fa;’ign d?ra “ @ Postgre SOl Qﬁal
- o /

© 2016 IBM Corporation
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New kid 1n town

* In-memory GPU accelerated database

k I ‘ l t I CO * Incorporates spatial (location) and temporal
(time) data

* 100x — 1000x faster than other in-memory
formerly : Query glﬁnty databases

S822LC for High Performance Computing with NVLink & 4 x P100 GPUs :

Custom-built GPU Accelerator Server
High-Speed NVLink Connections
between CPUs & GPUs and among GPUs
Features novel NVIDIA P100 Pascal GPU
accelerator

© 2016 IBM Corporation
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AIX Open Source announcements in 2016

Open source cloud automation and configuration tooling for AIX

IBM expanded commitment to and provide timely -

enabling clients to leverage open source sKills

Cloud Automation

chef automation for configuration,

deployment, and management. Q\
Chef-client for AIX is now enhanced with new g
recipes in the AlX cookbook. CHEF

https://supermarket.chef.io/cookbooks/aix/

YUm package management now available, with repository

access from both ftp and https protocols. rpm is also updat

to allow automatic dependency discovery. vu 1
New ability to automate installation and updates. -

repository, and support for licensed AlX users.

cloud-init and all dependencies now available in the (~f-
Easy virtual machine customization for the cloud. E

A

© 2016 IBM Corporation
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Development Packages and Utilities
Languages, Compiler, debugger, etc.

Open source package repository for AIX
http://www.ibm.com/systems/power/software/aix/linux/toolbox/

80+ packages
updated this year

github community to create and

collaborate on open source projects for AIX 1
http://github.org/aixoss G It H u b

node.js popular event driven Javascript,
optimized for Power Systems on AlX
https://nodejs.org/en/download/

n .
‘@d o

26
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New AIX Toolbox for Linux Applications Updates

Recent updates to key packages of the AIIX Toolbox since 03/2016:
= ftp://ftp.software.ibm.com/aix/freeSoftware/aixtoolbox/RPMS/ppc/

© 2016 IBM Corporation

= autoconf = gcc = |ibX11 = ptpd
= automake = gdb = libXau = python
= bash = gettext = libxcbh * randrproto
= binutils = qit = libXdmcp * renderproto
* bzip2 = glib2 = libXft = rsync
= coreutils = gmp = libxml2 = ruby
= cups = gnuit = libXrandr = sqlite
= curl = grep = libXrender = subversion
= dbus = Qgzip = libyaml = sudo
= deltarpm * hitpd = logrotate * tcpdump
= diffutils = jbigkit = |sof = tightvnc
* emacs = |ess *= make = unzip
=  expat = libmpc = mpfr = vim
= fdupes = libpaper * ncurses =  wget
= file = libpcap = openldap = Xxcb-proto
= findutils = libpng *  pcre = Xz
= fontconfig = libpthread-stubs = perl = yum
= freetype2 = libtool = php = Zip
= libusb =  pixman = zlib
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Open source repositories for AlX

AlX Toolbox for Linux Applications

Bull's continued version of the AlX Toolbox for Linux Applications

Bull open source software archive for AIX

Michael Felt's “AIXTOOLS —Open Source Toolbox for AIX”

OpendDKPowerPC/AIX Port

Darren Tucker’'s OpenSSH for AlX

© 2016 IBM Corporation


http://www-03.ibm.com/systems/power/software/aix/linux/index.html
http://www.bullfreeware.com/aixtoolbox/index.html
http://www.bullfreeware.com/aixtoolbox/index.html
http://aixtools.net/
http://openjdk.java.net/projects/ppc-aix-port/
http://openjdk.java.net/projects/ppc-aix-port/
http://www.zipworld.com.au/~dtucker/openssh/
http://www.zipworld.com.au/~dtucker/openssh/
http://www.zipworld.com.au/~dtucker/openssh/

/.\\
Power Systems

Agenda

* Open source with IBM |

© 2016 IBM Corporation
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Most Popular Coding Languages of 2016

Haskell
1.8%

code¢ 2va\

http://blog.codeeval.com/codeevalblog/2016/2/2/most-popular-coding-languages-of-2016

© 2016 IBM Corporation 30



()
\ &/

Power Systems

Business value?

» Ease in finding skills
* Time to market

« May not have to change core business! Just use OSS to
extend it to web services, mobile, etc.

* It's very easy to enable web and mobile technologies.

FMTTETA

© 2016 IBM Corporation
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What is IBM 1 doing?

esult
rganizations

% . models
Peer-g widely available

§ :sof ﬁdes\%;‘aah?e ' pvaneuu code &

cugtliftf)er;\ers agendas Smebhods approach

o u r c de‘f:fr)r?b?gr?r S authors
Q.
aPP"ed wribing released _ &

: V|ew communlcablon D
share '@ E = hanges principles o ddeve Opmel;rlb
mbem £ lsbnblllb% public free
Germ conbenb debermibe centralized pased
cntilcal describe £ design g
u pricing §

" culbure Written” www

hes

for Business

32
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Open Source on 1 — a hew concept?

First open-source IBM i project was JTOpen (1998)

People have been using Perl since at least 1998

APACHE
Apache HTTP server shipped since 2002 HTTP SERVER

Also shipped in the past/present:
OpenSSL \
OpenSSH ‘(")penss

— Apache Tomcat S
Apache
Samba pan % Tgmcat

© 2016 IBM Corporation
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Enabling software engineering on open source languages/runtimes

« Several new languages added. More in the future?
* New tools delivered

git &
nedec ™ python

© 2016 IBM Corporation
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Enabling easy extension of OSS for IBM 1 - XMLService

» Allows access to IBM i programs, service programs, shell commands, and
even DB2!

« Can be called locally or remotely, stateful or stateless, very flexible!
» Toolkits are written for several languages, to make it even easier!

7 input 4 BMi )
& Windows / Linux ’ XMLSERVICE ~

Mac / IBM i

Cloud ... <myscript> 4 DB2 )
7 O\ iy
JPHP, gby. RP(E <pgm>...</pgm> SRVPGM
ava, Javascript, PASE
HTML form, ... <cmd>...</cmd> System AP
f DB2 1| <sh>...</sh> I
conmetion WRKACTJOB
<sgl>...</sql> (most anything)
REST \_ -/
GET/POST | </myscript>

\} . XMLE o

© 2016 IBM Corporation
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Enabling easy extension of OSS for IBM 1 - IBM 1 Services

» Access system data through SQL!
— PTF
— Security
— Message Handling
— Librarian
— Work Management
— Communication
— Storage
— Product
— Spool
— System Health

— Journal http://ibm.biz/DB2foriServices

— Java
* More being continuously added

© 2016 IBM Corporation
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Partnership with Zend (a RogueWave company)

Zend Server for i

— Preloaded with IBM i 7.1 and 6.1
— One year of Silver Support from Zend
Zend Server Development edition

— Reduced cost — include Z-Ray and other dev tools

Zend Server for i
Available from Zend
Zend Studio for i

— Eclipse-based development environment
— One year of Silver support from Zend

Zend DBI

— MySQL implementation for IBM i

#3 PHP - phpBB/phpBB2/common. php - Zend Studio Neon
e

Fl- % e s 8- 8:%-0-Q Q- 2@ H(&o
(%] config.php [7) common.php £3 7z =0|@r 2 BAr| s> =0

X >
Tofr Em =
g)
= O Accarblot
@ © Extends: BarPlot
@ nbrplots

o plts
© hccBarPlot(§plots)
© Legend(faraph)
© Max)

© Min)

° stvuks(iwgy $xscale,

© pos
we\ght

— DBZ2 Storage Engine enables data storage in (e

© 2016 IBM Corporation
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o
0 if( !get_magic_quotes_gpe() )
1t
2 if{ is_array(§HTTP_GET_VARS) )
3 €
04 while( list(§k, $v) = each($HTTP_GET ViRS) )
if{ is_array($HTTP_GET VARS[$K]) )
€
while{ list($kz, §v2) = each($HTTP_GET VAR
€
10 SHTTP_GET_VARS[§X] [§k2] = addslashes(§'
1 )
Breset ($HTTP_GET VARS[$k]); .
< >

A
S BB "R Q-
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Partnership with PowerRuby

* What is PowerRuby?
— Freely available and commercially supported port of the Ruby language
— Includes supporting infrastructure (i.e. Rails) for running 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

PowerRuby

© 2016 IBM Corporation
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Power Systems

New LPO — 57330PS Open Source for IBM |
— New license program option
— Designed for Open Source offerings on IBM |

5733-OPS has 15 options available NOW!
The options themselves are placeholders
Function will be delivered via PTF

We now have a PTF group for each
IBM i release!!

SF99123 (7.1)
SF99223 (7.2)
SF99225 (7.3)

Product web page: http://ibm.co/2jgNvhY

© 2016 IBM Corporation
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Things we deliver with every new language/version

 FastCGl

* Allows fast connection from HTTP server to
backend PASE environment

» |LE Object Toolkit

 Toolkit for each environment to easily allow

connections to ILE objects and information — Built
on XMLService

« SQL Connector

« Easy integrated (from the open source language)
way to transfer data to and from DB2 for |
leveraging SQL

© 2016 IBM Corporation
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IBM 1 chroot (change /' location), 57330P5 Option 3

Ranger
chroot /QOpenSys/ranger /usr/bin/ Tis ...
bsh /QOpenSys/ranger/(*)
v " Bobby
DB chroot /QOpenSys/bobby /usr/bin/ s .
bsh /QOpenSys/bobby/(*)

Lefty
chroot /QOpenSys/lefty /usr/bin/
bsh

'I"is ...
/QOpenSys/lefty/(*)

Wild Bill
chroot /QOpenSys/wildbill /usr/bin/

'I"is ...
IQOpenSys/wildbill/(*)

bsh =

i admin No chroot, '/'is ... /(*)

No problem, but you are not going to
mess up my system, so chroot you.

( http://yips.idevcloud.com/wiki/index.php/PASE/OpenSourceBeta )

© 2016 IBM Corporation
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Many, many IBM 1 Open Source projects.....

 Non-exhaustive list can be found here:

https://bitbucket.org/ibmi/opensource/wiki/Home#markdown-header-ibm-i-
open-source-repos-alphabetical

© 2016 IBM Corporation
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@
@ o IBM i Open Source Repos (alphabetical)
opensource

IBM i Open Source falls into two broad categories: PASE based, Linux-like software, and QSYS.LIB based, RPG-like software.

ACTIONS » activerecord-jdbcas400-adapter - JRuby ActiveRecord DB2 for i Adapter
* api2 py - helper modules for iSeriesPython, primarily to make working with IBM system APIs easier
&, Clone * appserverdrpg - Application Server to make Java Components available for IBM i RPG programs, runs on IBM i or any other

database using all native SQL interfaces from IBM i.
* bluepkg - IBM i package manager
-C  Fork ¢ COMMON - COMMON Open Source Solutions
o cpytoxisf.py - iSeriesPython utility to copy physical files to Excel workbooks
o crifrmstmf - Compile source from IFS for commands that do not support stream files

X3 Compare

NAVIGATION ) )
» db2sock - PASE DB2 CLI asynchronous API driver (libdb400.a)
Al Overview e FFEDIT - Simple source code editor for IBM i
e FTPCLNT - FTP client for IBM i
B source e ibm_db for Python - API description for the driver
¢ T * |BM i Chroot - Delivered as 57330PS option 3
* |[BM i Dash - Node.js dashboard web app demonstrating DB2 for i Service usage
I) Branches * |BM i Perzl - Before IBM i Chroot there was IBM i Perzl.
o ibmitoolkit - PHP XMLSERVICE wrapper
chy Pullrequests e ibm-i-enhanced - Adds the AIX functionalities to IBM i
E] ISSues . e jiesc - IBM i external storage calculator
* |[LEDocs - Tool which helps software developers to document their programs in a convenient way.
D Wiki o |[LEUNIt - ILE unit testing framework
e image_catalog_details - A SQL user defined table function to get the details for an image catalog.
<P Downloads ¢ iOpen - Many RPG/C open source tools from Bob Cozzi

e iseries_python27 - Source code for independent (non-IBM) port of Python to QSYS.LIB (see iSeriesPython)
» iSphere - RDi plug-in with enhanced search and many other features.

* iRPGEditor - Graphical RPG source editor

o XMLService - .Net XMLSERVICE wrapper

* loopback - LoopBack connector for DB2 for i

« |siffd - List File Field Descripions (LSTFFD)

e machine_attributes - A SQL user defined table function to get machine attributes like system type, system model number etc
» openssl-patches - IBM (Kevin Adler) provides info on how to apply patches for OpenSSL for IBM i

» python-itoolkit - Python XMLSERVICE adapter

» Relic Package Manager - Package Manager for the ILE environment (QSYS.LIB)

* rpg.vim - RPG fixed/free vim syntax highlighting.

- e rpgleparser - rpgleparser is an ANTLR v4 grammar for IBM's ILE RPG, capable of parsing both fixed- and free-format syntax
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February - Ublu

New language for IBM i tasks, created by Jack Woehr

A programming language, made for IBM i!

An "object-disoriented" language

implemented in Java, so runs anywhere with Java runtime

https://github.com/jwoehr/ublu

18

# Show all jobs in a joblist
FUNC showJdobs ( joblist ) $§[

LOCAL @3 LOCAL @subsys LOCAL @type

FOR

put
job
job
put

18

@3 in @@joblist §[

put -n -s ${ job }§

-n -8 —-from @3

-job @3 -get subsystem -to @subsy

-job @j -get type -to @type

-n -s -from @subsys put -n -s -from @type

put -n -8 $§{ is owned by }$ job -job @j -get user

© 2016 IBM Corporation
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March - Finished Ruby series "Riding the Rails"

» Published by community player Aaron Bartell
http://www.mcpressonline.com/programming/scripting/techtip-riding-the-rails-part-1
http://www.mcpressonline.com/programming/scripting/techtip-riding-the-rails-part-2
http://www.mcpressonline.com/programming/scripting/techtip-riding-the-rails-part-3

. 9.6.6_, Ruby on Rails: Welcome 2@ %\

\\ )

& |C' ] my-ibm-i:8080

Welcome aboard

You’'re riding Ruby on Rails!

About your application’s environment

Getting started

Here’s how to get rolling:

© 2016 IBM Corporation
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April - vlang-rpg

 Embed PHP within RPG
» Allow PHP to access and manipulate RPG variables!

https://bitbucket.org/inext/vlang-rpg

RPG

© 2016 IBM Corporation
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May - OPENSOURCE mailing list at Midrange

* midrange.com hosts a very well-established community covering a wide array
of IBM i topics. There's an open source one!

http://archive.midrange.com/opensource/

midrange.com

© 2016 IBM Corporation
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May - LinkedIn IBM 1 OSS group

Profile My Network Learning Interests

@SS IBMiOSS

584 members

» Great starting point for the latest news and events.
« Large member base

https://www.linkedin.com/groups/8531863

© 2016 IBM Corporation
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COMMON (May)

e More OSS hands-on labs than ever before
* New IBM-sponsored OSS Speaker: Kevin Adler

« Started a social media campaign focused around the #IBMiOSS hashtag

© 2016 IBM Corporation
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* For the latest news:

— watch #IBMlOSS

— Follow @IBMJesseG and other community members

 Information or questions, just tweet with #1BMiOSS!

© 2016 IBM Corporation



Q
Power Systems

June — Ryver IBM 1 OS5 team

 Forums, chat, links to social media

 |nvite only!!
* Invite link (here you go):
https://ibmioss.ryver.com/application/signup/members/9tJsXDG7_iSSi1Q

© 2016 IBM Corporation



)
Power Systems U

June - LOTS more tor 5133 OPS!!

* Option 1 — Node.JS 2.x

« Option 2 - Python 3.4

* Option 3 — GCC / chroot

e Option 4 — Python 2.7~
* Option 5 — Node.JS 4.x

e Option 6 — Git |
« Option 7 — Tools ——— New LJ
e Option 8 — Orion

» Option 9 — cloud-init ' P '\,
.ai J

© 2016 IBM Corporation
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June - Python 2.7 (57330PS option 4)

— Why?
o Python 2 and Python 3 are not fully compatible
o Python 3 not fully accepted by the Python community
o Many applications still built on Python 2

™ python

© 2016 IBM Corporation
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June — Node v4 (option 5)

nede

 Previously shipped Node.js v0.x (option 1)

* Node v4 move is important
— New Javascript engine (much better performance)
— New Javascript language features (classes, among other things)

1 var Greeter = (function () {

2 function Greeter(message) {

3 this.greeting = message;

4 ¥

5 Greeter.prototype.greet = function () {
6 return "Hello" + this.greeting;

7 3

8 return Greeter;

9 HO;

10 var greeter = new Greeter("world");

11 var button = document.createElement('button’);
12 button.innerText = "Say Hello";

13 button.onclick = function () {

14 alert(greeter.greet());

15 };

16 document.body.appendChild(button);

17

© 2016 IBM Corporation 55
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Power Systems

@

June - Git (57330PS option 6)

Powerfu

Already

© 2016 IBM Corporation

Open Source distributed version control system
Source control for virtually any language

| and flexible

in use in the IBM i community

Local Remote

working staging remote
= oo

e

Can have hooks to perform custom actions when new code is integrated

56
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June — Tools (57330PS option 1)

« Some of the packages downloaded via GCC tool kit are core to
the success of Open Source development for IBM |

 In June, we shipped key packages
— bash
_ 2ip Bash
— unzip ZIp @]mZﬁE@)

© 2016 IBM Corporation 57
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June — Eclipse Orion (67330P5S option 8)

J ’ PAYROLLFFG.RPGLE - Editor % K+

(- i7adt06.torolab.ibm.com:8080/edit/edit.html#/file/test-Orio C || Q Search 3 H ﬁ Q 4

MTP &) BuildForge #:&

KC preprod . KC preview . KC public | | KC CPT i) RDp 9.5.0.2 plan () RDp dashboard ) RDz 95 plan »

File Edit View Tools

P Orion Content (i7adt06.... , PAYROLLFFG.RPGLE
/ / R D D 20 2 N N KO0 N R R DR D D
v 'Pg //  PROGRAM NAME - Payroll

[

// DESCRIPTION - Time reporting master file maintenance using
D PAYROLLFFG.RPGLE // externally described workstation processing. I
[ L01_scrap.mmgle Dcl-F MSTDSP WORKSTN;

Dcl-F EMPMST Usage(*Update:*Delete: *0utput) Keyed;

Dcl-F PRIMST Usage(*Update:*Delete: *0utput) Keyed;

Dcl-F RSNMST Usage(*Update:*Delete: *Output) Keyed;

1/

!/ Compile time array containing error descriptions.

Dcl-S ERR Char(50) DIM(1@8) CTDATA PERRCD(1);

Dcl-S EMESS Char(50);

Exsr MAIN;

// If MAIN is done program ends

*INLR = *on;

// MAIN SUBROUTINE

BegSr MAIN,

DoU *INKC;
*IN6@ = *OFF;

© 2016 IBM Corporation 58
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June — Cloud-init for IBM 1 (option 9)

» Cloud-init is a script that enables virtual machine activation and initialization
« Additive to the PowerVC/PowerVM offering

http://www.ibm.com/support/knowledgecenter/SSXK2N 1.3.1/
com.ibm.powervc.standard.help.doc/powervc_install_cloudinit_ibmi_hmc.html

PowerVC"

© 2016 IBM Corporation
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August - Swift toolkit for 1

» Talk to IBM i directly from Swift applications (yes, even your iPhone!)

* https://t.co/RyCoQHTG6ft

& Swift N

—
for Business

© 2016 IBM Corporation
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August - First crowdcast.10 discussions

* Live audio and webcam .
+ Live chat mem O
» Live Q&A with voting system D
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August - OSSILE

» Created with partnership to host more ILE open source code

» Already has:

UDTF's for cartridge info, machine info, and more (Christian Jorgenson)

CRTFRMSTMF
Allows you to build CL and many others from IFS in one step! (even
without STMF support on the CRT__ MOD command)

GETIPTF
Allows you to fetch fixes from Fix Central, load them into an image catalog

A more robust FTP client!
Many more!

https://github.com/OSSILE/OSSILE

© 2016 IBM Corporation
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August - OSSILE

 What else is coming?
— User-defined table functions (UDTF's). Nature of services includes:
o Process Control Locks

Interrogate all kinds of IBM i object types
Activation group garbage collector
Table Spaces
XML Services

o Block Fetching
— Other handy utilities

o CLRPFMSBX — Clear a physical file even if it has triggers or
referential integrity constraints.

o ENDOBJLCK - An interactive command that collects all the jobs that
are holding locks on an object and ends them elegantly

o GENSRVLYR - A template-based code generator that builds a
service program for a table, providing all the basic CRUDE
operations plus Table Space support

O O O O

© 2016 IBM Corporation
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September — Announced "yum" beta

» Open source package management
« Hosted by litmis, yum and rpm created by IBM'ers

yellowdog updater modified

© 2016 IBM Corporation
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per — Node v6 (option 10)

nede

 https://nodejs.org/en/blog/release/v6.0.0/
(James N. Snell) :

"This new major version of Node.js delivers significant improvements in
performance, reliability, usability and security. Module loading is nearly
four times faster than in Node.js v4, tests and documentation have seen
significant improvements, usability of the Buffer and File System APls

have been improved, and Node.js now supports 93% of ES6 language
features, thanks to V8 version 5.0."

© 2016 IBM Corporation

16

var Greeter = (function () {
function Greeter(message) {
this.greeting = message;
¥
Greeter.prototype.greet = function () {
return "Hello" + this.greeting;
b
return Greeter;
RIOK
var greeter = new Greeter("world");
var button = document.createElement( button');
button.innerText = "Say Hello";

3 button.onclick = function () {

alert(greeter.greet());
b
document.body.appendChild(button);

66
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December — more additions to Tools (6/330P5 opt1on 7)

« Some of the packages downloaded via GCC tool kit are core to
the success of Open Source development for IBM |

 In June, we shipped key packages
— bash
_ 2ip Bash
— unzip ZIp @]mZﬁE@)
— bz2

92

- per bzip2 tar

© 2016 IBM Corporation 67

 Since then in 2016...
— XZ

- 9Zip




Power Systems G)J) Welcome to the Waitless World

....and into 2017....

© 2015 IBM Corporation
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ISync

« Synchronize files and directories between systems
» Cross-platform
» Various techniques for determining if file needs update

for Business

© 2016 IBM Corporation
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wget

« utility that lets you download files from the Internet or intranet locations.
» Supports:

— HTTPR, HTTPS, and FTP protocols

— proxies

— non-interactive use

for Business

© 2016 IBM Corporation
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SQLite

« Zero-configuration SQL database engine
 Easyto use

» Useful for open source software that uses this technology.

WSQLite

© 2016 IBM Corporation
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Major git enhancement

* Ability to perform a 'git clone' of an HTTP/HTTPS repository
» Makes interacting with GitHub or BitBucket much easier!

ﬂ Jesse Gorzinski, MBA
s BMJesseG

wget (SI63051) and curl (SI63134) have been
approved. Now | can do a 'git clone' on an http
repo on # BMil # BMiOSS roxxors my soxxorsl|

7% OERARS-BeE

Liam @de__barry - Jan
@IBMJesseG praise the lord

V2

X}

© 2016 IBM Corporation



10\

~N

Power Systems =

"go licpgm" option 10

57330P%
57330P%
57330P%
57330P%
57330PS
57330P%
57330PS
57330P%
57330P%
57330P%
57330P%

|
2
3
u!
5
6
7
8
J
|
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Power Systems =

"go licpgm" option 10

|
2
3
i
5
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|
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IBM 1 Open Source Solutions
Node.JS v0.x
Python 3.x
Chroot with gcc
Python 2.x
Node.JS v4.x

Git

Tools

Eclipse Orion
Cloud-Init for i
Node.JS v6.x
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Leverage the community with
Node Package Manager (npm)

$ npm install jshint

jshint@2.5.11 node modules/jshint

—— strip-json-comments@1.0.2

—— underscore@l.6.0

— exit@0.1.2

—— console-browserify@l.1.0 (date-now@0.1.4)

—— minimatch@1.0.0 (sigmund@1.0.0, lru-cache@2.5.0)

—— shelljs@0.3.0

— c1i@0.6.5 (glob@3.2.11)

—— htmlparser2@3.8.2 (domelementtype@l.1.3, domutils@1.5.0,
entities@1.0.0, domhandler@2.3.0, readable-stream@l.1.13)

$ 1ls node _modules/

jshint

$ 1ls node modules/jshint/

README.md bin data dist node modules package.json src
$ 1ls node_modules/jshint/node_modules/

cli exit minimatch strip-json-comments console-browserify
htmlparser2 shelljs underscore

© 2016 IBM Corporation
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Leverage the community with
the Preferred Installer for Python (pip/pip3)

==

ssh -Y 1pl3ut20.rch.stglabs.1bn
gorzins@lpl3ut20.rch.stglabs.1bn

$ python3 --version

Python 3.4.2

$ pip3 install xIsxwriter
Downloading/unpacking xlIsxwriter

Downloading XlsxWriter-0.7.3-py2.py3-none-any.whl (132kB): 132kB downloaded

Installing collected packages: xlIsxwriter
Successfully installed xIsxwriter
Cleaning up...

5|

© 2016 IBM Corporation
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Agenda

* Conclusion
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Open Source on IBM 1
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Open Source on IBM 1

/- Apache

* OpenSSL
* OpenSSH
» JTOpen

- etc.

\ Legacy
offerings
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Open Source on IBM 1
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* Apache

* OpenSSL
* OpenSSH
» JTOpen

- etc.
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Open Source on IBM 1

/- Apache h
* OpenSSL
* OpenSSH
» JTOpen
- etc.
- Legacy ~
offerings
Integration
N
XMLService
* Language toolkits
* IBM i services
(SQL)
* efc.
/
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Open Source on IBM 1

/- Apache
* OpenSSL
* OpenSSH
» JTOpen
- etc.

\

Legacy
offerings

P

* Many i OSS
projects

* Active collaboration

* Blogs, articles

* etc.

\

© 2016 IBM Corporation

Integration

XMLService
» Language toolkits

* IBM i services
(SQL)
 etc.
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Even more!

: ’ a4 &> docker
noégs ' Spa ,_e”(‘g

A PowerRuby . Odoo ﬂﬂm

openstack”

HORTONWORKS

DB
POSTGRES
. mongo
MariaDB @ neoy| ’ )
Power
Systems

© 2016 IBM Corporation
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Participate in the community!

» Ask questions
» Give advice

» Share code, tips, tricks, etc!

© 2016 IBM Corporation
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Where i1s the Community?

o Twitter

* LinkedIn

* Ryver

« Midrange

» crowdcast.io

 gitter
https://gitter.im/Club-Seiden/IBMiOSS_Public

* Club Seiden forums
http://club.alanseiden.com/community/

© 2016 IBM Corporation
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Community interlocks and panel discussions

« Community-hosted conference calls and panel discussions.

* Most recent used crowdcast.io technology
— Live audio and webcam
— Live chat
— Live Q&A with voting system

© 2016 IBM Corporation
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Write and contribute code

« Remember: lots of OSS repositories!

» Unsure how to help? Just ask!

© 2016 IBM Corporation
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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!

A

Om

Linked [T}).

USERS

© 2016 IBM Corporation
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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 of this document
should verify the applicable data for their specific environment.

© 2016 IBM Corporation
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Special notices (cont.)

IBM, the IBM logo, ibm.com AlX, 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+, POWERS5, POWERS5+,
POWERG, POWERG6+, POWER?7, 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.
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