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Hybrid Workload + Data Science + Machine Learning + Cloud Ready
71 B9 ¥HE2 ¢ Z=

Simplicity (ZHH4)
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* In-Memory 7IE - -2 7|Hto| oln| 2 2|
7|= 2 N3001CHE| =i d&5ed
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Cloud Ready

IBM Integrated = SW Defined Analytic DW : 5%t

In-Place Expansion (2%) Analytics System 74492 public Cloud, Private Cloud, On-
prem DW T+87ts
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Less admin, more analytics

NO requirements for armies of administrators Load data, start querying within hours, not days
(| X} Rrjo| 2L Q) (Load & Go)
NO compression administration Built-in data migration tools
(Rr50f ciet Ze| =2 R) (LHEE oro] 20 & from PDA to IIAS)
NO tuning, no configuration Single management console
(Rt g2 =289) (Hw,S/w & RL{EF)
NO storage administration System is performance optimized for analytics
(2EZ|X| HE| EER) (=M 450 =H3tE|of C|X}HQ)
NO physical data modeling needed In-place expansion capabilities
(BB|2Y 2Le) (8% X 450| et in-place &%)
NO indexes and tuning necessary Single support number
(UElA /Y E2ER) (H/w,S/wof| Ciot Y73zl X|J)
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Analytic Workload 0f %|X3}El IBM 5 =) 0f
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Power Architecture

Flash Storage, standard
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CH 8 2 Analytics workload 2t

OLTP

OLTP workload € SA|0f| X|&

MPP (massively parallel processing)

DW %|X3t 45 & 7|5
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-ADIE Q|3 2E 22|
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OLTP EMMM X 2| X| ¢
«SA| AL X 2| E fIT CHYFSt LOCK
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CH-& ZF Analytics workload 2} OLTP workload & SA|0 X|&

In-Memory Optimized

= H22[0|M O F&¢% HIOIH
Xl
> HO|E = &= &E /X
- LRU Caching2Ct &2 El Scan
Friendly Caching

» HE22|Z2 RYkl= HOIHE
x| A3}
- Columnar access
- Late materialization
- Data skipping

» X HMotE O22] 3FHAIZE O|E
> A 7H(Scans)
> Z2l(Joins)
> 27| (Aggregation)

CPU Optimized

= CPU 7t&3}
- SIMD M2| for

Instructions

. AN
. X0
. 189

o AL
2o X|CHsl ste —
. CPU A|'o§ —'—|EH°|_ = O ===

= Core XI3}H QI HEXZ

Results

= M2 CPU M2I
> &=z HOIH e Xe|
- Late materialization
- Data skipping

Multiple
ata

/0 Optimized

ol s|lAZ =0
A7 sl+=E =

- Columnar 1/0O
- Data skipping
- Late materialization

- Scan Friendly Caching
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Ol SHAMEl O|O|E| X2| 7|&

Hoffman Encoding &% Actionable Compression
= Register-friendly encoding = Predicates =71 , Group By Aggregation, Join 52| A
- GO|Ef H2|Z 9I8t0] M2 /0, M2 CPU cycle & =M &O| Query 4%
SELECT COUNT(*) FROM T1
LAST_NAME Encoding WHERE LAST_NAME = 'JOHNSON’
Brown —
Johnson = m.jOHNSON
Johnson O
Johnson - SELECT COUNT(*) FRO|\1/|"|;1
Johnson = WHERE LAST_NAME =
ngr}?]\;vgn .- Sk El Storage Indexing
Gilligan
= Netezza Zonemap= Integer, Date, Timestamp Z &2
Wong i min/max & 22|3}= Storage indexing 7|2 &
Johnson O O|X| Character ZEX/& 22 ZF4E
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Dynamic In-Memory?Z| &2 S5l 24| H|0|E =3

=72 Al (Ease of Use)
. olHA 249 X7 H |2 X243}, No FY
nd Go!
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Q
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SX QlH| 22| (In-memory)

columnar processing

- 3X H0|H O|57|=2 &%l 45 =zt
(Storage €-> Memory)

Data skipping (zone maps)
- =2/ Q" glo] T HIOEE S
UEE K& Medte 7|
ol = OF=x

HMA €S &= 7=
Actionable compression

« Y= SASI0| HIOIHE ==g = e 5ol @2
oz N2l 7l

H=

10TB LJO/Ef FE T gfA/
~N
« GIOJE} A7 : 1007 ZEHE 7P<I 10TB H|O|&
(104 59 =X &l G|o|E})
. X3 :2017H0f| LObLf B2 “SALES"7F €O Lteot?
>> SELECT COUNT(*) FROM MYTABLE WHERE YEAR = ‘2017

DATA

| o] E{

Skipping
1GB

2d N
10GB

10TB data
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Watson Studio Local (WSL)

- =4 EEAHOHE S22 JiE X Hi=E 5t
=]

o
4 SE& Z20HS 2ESH HiZEss H 2R

........
Learn basics about
'ebooks and.

........

Analyze open data
ses with pandas.

aaaaaaaa
Visualize car data with
Brune!

uuuuuuuu
Use Spark for Scala to
load data and run.

........
Use Spark for R to
ioad data and run

o May 30,2016 - Ay 28,208 sep 12208 o May 18,2018 o Mayts, 26

] Socey  Eatemal Tarazanston Se. Cermansa Tareperaton Sot Cortaas

........
Maximize ofl company

wortsooe wrsoow [ uorsox | woresoox
Use decision How to make targeted | Use deep learning for

profits by using, optimization to help offers to customers? image Cassificaton
00 mie.ms (Y MO0 Decrzame M0 ey ™ agumams
Exromy St Comtae Lo St Conaned Scmced St Carmand Essomy s Saf ortabes Soaed  Baal
Bt Searan Banest 1=

woresook  Bowormoox Qoo [ won 800K

worEa00K
‘The Unit Commitment Balance inhouse and Organize product Soive a Generaized Using DSX Local
Problem external production.. delivery to. Assignment Machine Learning. existing remote..

worssooe
Use Spark for Python
10 load data and run...

Woresoox
Sudoku
000 M2

Lsmm  SetContsnd

woreaaor
Working with an

E —_] . —_—
= CtY3}SL D Analytic Sandbox 2 &8
=
= = .
WSLE O] &%t Analytic Flow
SparkOi| o 7y g
4239 THEEL =aHe
ST NV e N7 v e
PN T Spark ' WSL-IDE \*
i 4 i 4 i o —_— I
: {1 HSEspak L uevter !
ii i: :i EME Jupyter Zeppelini:
i Object g ! ; @ @ !
ii Py E: ii Included with ii "‘\ RStudio MB Wiza/r,I
: -— > wsL :; 01
f b ! Depl
e | Wy
== 1 & & O I Nl
:5 m ;o Lo seak
: 1 Addional § |  SparkmL |
\ Hadoop 7 ' Spark Services ;| Models i

HASS2} WSL o] E8F AJL{X]

.  QHt DBAIE X} 2201 OtL| 2} Data Scientist 7tX| A2 Xt AS

Applications
REST API
(real time)

b
L Y

Static Data
Sources
(batch)
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BigData Platform 7', H|O|E 7}&3} X| &

CIYst DBMS 7 X| & &|= Transparent Access 7| s S0l 0|7|F &0 Cist 71 R E A2
A ol
T »A O

Hadoop Data 0| &

0|7|= RDBMS ¥ A

C}2kst RDBMS X| &

ol=2 OIo|E o{stA9]

of7fo|dd % F10 2

« 7GRN AFESHE CHABE
RDBMS Of X &=l H|O|HE
IIASOIl A & HAZEZ

- A O ZE (Of): 5ts0 F=HE
CHEEO| Level O (raw) HIO|EE
IIAS = O|sA|A HiX|Z =
Cleansing/Enrich .

« Enrich &l Level 1 H|O|E{= CIA|
StHE2 2 O|&otY XEdtn 28

« 2t Hadoop 2 data warehouse
O[ archiving &< L= DR 2

AMAZON
283 1 2 W
2r S REDSHIFT  .\'q 3
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TeRADATA ORACLE BT

‘mongo'.}l% )
A

2R Microsoft Azure
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Built-in Console -

HOME

MONITOR
Dashboard
System
Workloads
Overview
Spark
Database Partitions
Statement
Query Execution
Package Cache
Stored Procedures
Locking
Applications
Throughput
Buffer Pools
Table Performance
Notifications

ADMINISTER

RUN SOL

LOAD

MOVE TO CLOUD
DEVELOP ANALYTICS
SETTINGS

CONNECT

HELP

Monitor

IBM Integrated Analytics Sy.. * | 4+

€ Ore

https://sfpoc001:8443/console/ibmblujindex_Customer jsp#activeTask=sfwelcome

IEM Integrated Analytics System

Welcome to IBM Integrated Analytics System

System Issues

2

Database Alerts

3

Updated: 2018-02-07

Storage Usage

14.51TB
of 47.43TB used

o)

08:20:26 Updated: 2018-02-07 09:20:26 Updated: 2018-02-07 09:20:26
DATABASE TIME BREAKDOWN = HIGH SEVERITY ALERTS -
M SOLEXECUTION MU0 M LOCKWAITS M OTHER PROCESSING M OTHER WAIT SEVERITY e TARGET STAAT TIME
= [:] Storage utilization above threshold  fs.scrateh 2018-01-31 08:02:53
—_—
08:30 08:40 08:50 08:10 08:18
SYSTEM CPU > TRANSACTION RATE - ACTIVE CONNECTIONS =
4 20 a4
3 15 a
2 10 2
1 5 1
ol ol
08:30 08:40 o0e:s0 0300 09:10 09118 08:30 08:40 08:50 0300 09:10 0918 08:30 08:40 0e:50 09:00 09:10 0918
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Built-in Console — Monitor (Hardware)

HOME

MONITOR
Dashboard
System
Workloads
Overview
Spark
Database Partitions
Statement
Query Execution
Package Cache
Stored Procedures
Locking
Applications
Throughput
Buffer Pools
Table Performance
Notifications

ADMINISTER

RUN SQL

LOAD

MOVE TO CLOUD
DEVELOP ANALYTICS
SETTINGS

CONNECT

HELP

Bl 1B iIrtegrated Analytics Sy..

€ DFR

HARDWARE

MTM: 3452-G81 Seriak TBAIULE

12

g

Last updated ot J08-02-07 094T-35 (UTC-8 )

mwat
L "

racki
[ J-3 W STANTNG B WASRNG S ATTENTION Il FALED 0 UNAEACHARLE
Modes (7 Management Switches ()
il e T
. wis ot .
Mo issue e o - No issue v ‘. -
mociel) roadedi
noca-d
[ L3
Fabwic Switches (2) Fiber Channel Switches (2)
- o ‘ | Mo issue — " -
Warning
Flashfystem (3] FPCs )
and LT
No issue 0 No issue

med
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Built-in Console — Monitor (Resource)

’ IBM Integrated Araytcs Sy.. x -+

i

€ O 8 nps/afpoc001-824 3 consolefDmblufindes_Customer jsplactive Task=overview. ocm. singleDBView. task id o ¢ OB %

Tw mode Patren® roacwt Aascwe
HOME S . =lel

MONITOR [ ]
Dashboard : :
System Database tme breaksown O SO ensoston O
Workloads
Overview
Spark
Database Partitions
Statement
Query Execution
Package Cache
Stored Procedures
Locking
Applications
Throughput B : -
Buffer Pools o 0¥ 30 o0 As 1000 ws

- Lock wans Ofver processry O wat Ot wt 20170829 095119

o+
o o030 oD as W00 was
Table Performance

Notifications . o . Oulnaner o) o R
ADMINISTER
RUN SOL
LOAD
MOVE TO CLOUD
DEVELOP ANALYTICS %0200 Laghnisnts . Actos connectons
SETTINGS 8 :
CONNECT
HELP
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Built-in Console — Administer

| H IBA Inssgrated Analytcs Sy % | 4

L

€& PR rbps)/stpoc00:B4 43 consstebmbh indes_Custamer spisctiveTatk=DatabaseAdministration PrivilegesExplarer id L5 [ 5 ﬁ B 4+ &

- . Dt Priviigas oo

HOME R R Add Diyects D wiTH GRANT @IGARANT P REVRE .. None ¢
. : Tamen RCMEMA GAANTER GRANTEE TYPE CONTROL SELECT INGERT UPDATE DELETE ALTER REFEFE
MONITOR s )
: : e SYBIER BULATMAN e o
ADMINISTER Sctarr e SPRRENA BLLACRN anup ]
Sigoaruan H SYEEM BLUADEN Qroup -]
Tables PR — °
. SYEIE BLLIADEMN G
Views : e =
N S Barrs H  Syse BLLATMAN Group [ ]
MQTs Pt Taten EYEEN BLLADAAN Group -]
Remote Tables : O  svsusersum SYEIE BLUADWEN Group ]
Aliases : O svseventrames  srums BLUADIAN Grou e
“Schemas O sssecummeo..  srmm BLUADMN Grou [
o . O ssauomrouces  Srsie BLLADMN Groug o
Application Objects O
. : SYSSECURITYLA...  SYSIEM BULADILAN Grogs o
Privileges O srssmr SYHEM BLUADAAN Gren [
: Workloads O svgmesum SYSIEN BLLATIAN Greagy -]
RUN SOL : O sverLanam SYSIEM BLLATMN Growp o
O sssecwmmwo..  smeew BLUADMN arup e
LOAD D SYSSEQUENCEA. .. sSysie BLUADLEN Group .
: O smesmceam  sram BLUATMN &
MOVE TO CLOUD' = - -
: : SYSAUDITUSE EEE EILLADIEN Giroup [ -]
DEVELOP: ANALYTICS O svsscuemata S BLLADAAN Group L
: : O sosscamets. srum BLUADAEN G o
SETTINGS O s SrEE BLUADAAN Grous o
CONNECT O svsnoues SYEEM BLUADAAN Grou e
: O svssecummaa.  Sveeum BLLATMAN Gircas ]
HELP
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Write Once — Run Anywhere

HEge F29C
TNEE T TP

(new data sources, deep analytics)

2DogojA

HOIE] YoistR A
(structured, defined set of
data, traditional BI)

majo|yl F2LE
o|o|E| fllo{stA
(new data sources,
deep analytics)

15

Common SQL Engine

On-Premises, Private 22} E 5! Public

20 = 2E IBMO|O|E 2| HZZo
=g =

=3 g4 s¢

2 E Hoje SHEFS sl THE 29
QIE{H[ O] &

EctFE=29| WhE tjjo]E| Oro]E[o]4d
Setec 2ol W=D QHE Blo|E 0|5 X/
(IBM Lift)

2= HElie] cfolE X|&

0| E| 744512 A8310] Hadoop HI 101
o B2 uol Ho|EE Halol =8t
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M4002 2 22F

MH & Storage
IBM S822L 24 core server 3.02GHz
(RedHat Linux)
IBM FlashSystem 900

SIXF HEAI
=0 o

In-place Expansion, Tiered storage

Mellanox 10G Ethernet switches
Brocade SAN switches

1/3 Rack 1/3 Rack
Tiered
Storage
Server 3 3
CPU cores 72 72
Memory 1.5TB 1.5TB
1) Usable Flash 27TB
User Disk

Flash 59TB

HDD 166TB
1) DBMS Log M & &0| M 2|E &= User Data ¥

A% model 2 34 7ts
0f|, 1/3 Rack > 2/3 Rack

0fl, 1/3 Rack = Full Rack

A E2[X]| 2 : Tiered Storage 7t

2/3 Rack

0fl, 1/3 Rack > 1/3 Rack with TS,
0|, 1/3 Rack = Full Rack with TS,

5

120

2.5TB

Flash 54TB

2/3 Rack Full Rack
Tiered Tiered
Storage Storage
5 7 7
120

168 168
2.5TB

3.5TB
Flash 86TB

3.5TB
HDD 299TB

Flash 81TB Flash 113TB
HDD 432TB
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Thank you for working with
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