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*Cognos

*Infosphere
warehouse (optional)

-DBZ_on z/dS

*CDC/ Queue Replicatio
«Data Stage
*Quality Stage

Data on:

«DB2 on z/OS / _ - DPata.on
*Distributed Databases | g S@%
RPN / atfo )

Data on
z/OS

%? ETL Process

SUIRCTRENES VT

N dHWm<Wm
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DB2 on z/0S AWl X DW 1) S £F

' » Usability, Availability & Scalability

— Universal & Partition by
Growth Table Space

* Usability, Availability &
Scalability

— Online Partitioning Changes,
More Partitions, Rotate

— Schema Evolution:

— VSCR with System z 64-bit
Architecture

e Data Warehousing Support
— Star Join Improvements
— Materialized Query Tables

* Overall System & Query

— Clone Tables (Online Load
Replace)

— XML
* Data Warehousing Support

— Star Join Improvements
(Dynamic Index ANDing)

— SQL Enhancements (RANK,
DENSE_RANK, Text, XML,
INTERSECT, ...)

* Overall System & Query Performance

— TRUNCATE Statement for fast
delete, MERGE for insert or

Performance
— Locking Improvements
— Multi-row INSERT & FETCH

— More index Access for
VARCHAR, data type

mismatch, ... update
— DDF Performance — Index Compression
Improvements o _
_  ZIIP for improved cost of — Slgnlflc.a.nfc CPU Reductlon.for
ownership DB2 Utilities & many queries
— Insert and update scaling
DB2 V8 DB2 V9 DB2 V9/V10
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IBM Smart Analytics Optimizer(ISAO)

4 RISAO? ISAO 14 &5
The IBM Smart Analytics Optimizer(ISAQ) #2- o PEEE AN Z kA v W R B TE]
IBM 22 51 71 H HTET X 3 B 28 2 i I LA 745 5L AR A P R B A Red ™
TEAE S DRI s ISAO A L PR S HIE AR
WA # ) Pr2E2r tlT T J], JE R« ZEkk: FIDB2 on z/OSTC4E 5 1%,

HE RGN BEHTZEK. U n) B 2 1) N FH R e 7 el s
AT DA 21 hnad 2% Fr s AL i
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 — ST DI 20 LU 1077 3 4
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Breakthrough Technology Enabling New Opportunities
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Row format within DB2 for
Row & Columnar transactional workloads and
columnar data access via
Database accelerator for OLAP
queries.

Extreme

,, .. | In Memory
Compression | & )
Required because |

. Database
Each blade center has
' ' 672GB of RAM from which
RAM is the limiting /\ /\
factor.

352GB can be used to store
compressed data. This is

normally enough to host

around 1TB of DB2 data
\/: (dep. on compression
\/ S ] capabilities)
Multi-core and Vector - \/ Freqt_len_cy
Optimized Algorithms Partitioning
Avoiding locking or
synchronization

Enabler for the effective
. - Massive parallel access of the
Predicate evaluation — .
arallelism
on compressed data

compressed data for
scanning.
Often scans w/o decompression during eval 112 CPU cores per blade center
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IBM Smart Analytics Optimizer — i3 R

Orders of magnitude faster for queries within Sweetspot

TR EHSHEAISAOT 52 1 :
> &1 OLAP 2575

> HRRE Y

> BT

> RS IKR

Runtime of queries w/o ISAO with ISAO
163 s 3s
2311 s 5s
25s 2s
1593 s 8s
35s 8s
5435 s 4s
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zBX

Z10 or zEnterprise

; ! L Private Service Network
Ethernet Switch 1 >

CLIENT

—

Data Studio
Foundation
Smart Analytics

DS5020
-

Disk

FibreChanneI> dlhid il
Disk ||

BladeCenter
Storage

Private Data Network

OSA-Express3

10 GbE

Optimizer Admin
T
IBM Smart
Analytics
Optimizer

Al LAF FH 2ISAO T 4 BT 2K 2 i1

10 2458-001
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DB2

Coordinator

Query parsing and matching.

Is routing single query blocks
to the optimizer.

Remains the ,owner* of all
data.

Node

Coordinator
Node

Worker Node

Worker Node

Orchestrating the distributed

tasks like LOAD or QUERY
execution.

Communication peers to
DB2

Worker Node

Worker Node

Worker Node

Worker Node

Worker Node

Worker Node

Have all the data in main

memory (spread across all
worker nodes).

Do the compression and
query execution.

Always work together on a
distributed task.
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Application DB2 rHeartbeat—I
e —
Interface Optimizer L Worker 1 — k=
_)
B
=== Worker2 _
—)
g
‘Z’ 0_- Worker 3 —
(@) 3> 8,
Application < 3 g
o o
(2] (7]
DB2 Query Execution =
Run-time: B
for queries that cannot (or should ——m=Worker n- 13
not) be off-loaded to ISAO T
=== Worker n :
é
DB2 for z/OS ISAO

000000

0000

— P Heartbeat (ISAO availability and performance indicators)
3 Queries executed without ISAO
=3 Queries executed with ISAQ
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o THITEWINE R AECE: B M SE LR ) RSt

o X TR I A
— I R P 4 41274 42 $1DB2 on 2/0S.
— DB2 on z/0S i ftuas v M L2 g ify o] LLE A 2 Ltk ds, I FHDB2 PhRISAOSE

WAL TAE, BN BEATFENHEYS Y
— BffISAO KR A %, DB2 on z/0S 1] LAAFIE 2 i A1) 52 3k

« RPER T AEWMTERE
o B/DNIDB2 LT K (MQTs, indexes, etc.)
o WORPE R T A2 H A L
— g/ T EHLCPUN 14k
— fi FH BNISAOH A ) 7t i EA3 2R KA &
— /0 T DBAR R TAF
« AR T %
— {¥Dynamic DW #l Operational Bl Ji% 4 7] BE
— {545 T DB2 on z/osH R4S 7K~
— [A Iy SZ AT Ty 2N FH A 29 B 2R
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COL 1

CoL?

COL3

coL 4

CoLS

COLn

COL 1
CoL 2 coL 3 coL 4 COL 5 coLn COL 1 coL 2
coL 3 coL 4 cOL5 [~ cOLn COL 1 coL 2 coL 3
coL4 COL5 CoLn COL 1 coL 2 coL3 coL 4
coLs |--| coLn COL 1 coL 2 cOL 3 coL 4 COL5

=< coLn | coL1 COL 2 COL 3 coL 4 CoL5 -
coL 1 coL 2 coL 3 coL 4 CoL5 coL n COL 1
coL2 coL 3 coL 4 COL5 CoLn COL 1 coL 2
coL 3 coL 4 COL5 f-{ COLn coL 1 CoL 2 cOL 3
CoL 4 COL 5 COLn COL 1 coL 2 coL 3 COL 4
coLs || coun COL 1 COL 2 coL 3 coL 4 COL5

con | coLt coL 2 coL3 coL 4 COL 5 =

PAGE Y

If only few columns are required the complete row is
still fetched and uncompressed
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If attributes are not required for a specific query execution,
they are skipped completely.
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SEBAE S THTH R

LIRS (join) HEFH
* Predicates processed separately
Handle
AND m%tcl}mg * Results from each column needs to be
P ANDed to determine a match

« Significant additional processing

BEHLYT F R AR

Scan 1 Scan 2

Random record access is not performed well on pure
columns stores.
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:Dimensions.,
Fact Table

Product

Category

=N ﬁ\

o WA KEREE (XS 50LTPA IR KX H)
o KW I ZBHAE (e.g., COUNT, SUM, AVG,...)
« A PAF| A 2ISAO!
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Small dimension tables

YA

STORE1 STORE?2
PK | STORE NUMBER PK | STORE_NUMBER
ADDRESS ADDRESS
7175 T A 7299
FACT Small dimension tables
eI CATEGORY
PK | PRODUCTID
FK1 PRODUCTID —_ e PK | CATEGORYID
FK2 | DATEID L COLOR | PK | MERCHANDISE_ID
FK3 | STORE_NUMBER1 COLOR
FK4 | STORE_NUMBER2
SALESKEY FK1 | CATEGORYID PRODUCT_GROUP
QUANTITY FK1 | MERCHANDISEID 110
INVENTORYCOUNT 61,254
Bjg fact|{tabe(EP
RAB

l1 .314.304.366

DATE_RANGE

PK | DATEID

WEEK_ENDING_DATE

Small dimension tables

470
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o XDB2IM =, FHEETH (MART) 2 —41iB 4 FAHCHER .

Fln: — ARG BT 1R T [F s S

» RGUE MG R i T E SRR, AR ST

[R5 LA AKX EER 2 TR 1) % &

 DB2 for z/OS 1£ 245 - Hi (Catalog) L id s BN 2 £ T IS

B ZJr, DB BRI AR I il S B K % DL 2I1SAO.

« ISAO E4a%ids, FHIEEHELEHE 2 worker nodell) N 17 HL

2 cRORATION CXE

 Define _ __Transform _ 1§




HEE ) IBMEHL A 547 (BA) BlEitin

BAE DR B X XM BIEE T (mart)

A. DBA & X B IEEETH (Data to Accelerate)
— XDB2IME, HAHAT(MART) & 4% FAHCIRIK.
Bl — ARG B ra R E T — 4.
— RGEH R am T H e RS, 2R S T iR DL A IX B SR 2 A R R,
B. I3 FE, DB2 BIhiEmartE 1 FIHIEEE N BlISA0
— DB2 for z/0S 7 4E 7 i (Catalog) HL 1d s BN 24 22 11 115 B
C. ISAO HEWEZa%#, FHIEHIE inFBlworker node ] A 77 B

IBM Data Studio Client DB2 for 2/0S IBM Smart Analytics
fasiskity Optimizer

Transform

ISAO Administrative . B
Stored Procedures
ISAO Catalog
DB2 Catalog

ISAO Studio

Define

A
v
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DBZ2 Table
A apl\,D' %% t%?etaDCBhgngat B ISpRew-tran rD 2 Storetd RLac
Node$H2dehta/brkdr Nodgr| e ata

(co nplgggsgd% Er'h rﬁ(n memouNandis able toé te Tieties

on fhis subse ala is evenly distributed (no value base

Coordinator

partitioppgraccorssithe clusterg? DB2 DB2 DB2 Node
Data Data Data Data
DB2 Data Chunk Chunk | Chunk | Chunk | Chunk

DB2 Data Chunk

H DB2 Data Chunk )u DB2 Data Chunk l DB2 Data Chunk

e x v
Worker Worker Worker
Node Node Node
Copy>
DB2 Data Chunk DB2 Data Chunk DB2 Data Chunk
DB2 Data Chunk DB2 Data Chunk DB2 Data Chunk
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Inside DB2

Fact Table

Data Chunk

Data Chunk

Data Chunk

Data Chunk

Data Chunk

Data Chunk

Dimension Table

Dimension Table

Dimension Table

Dimension Table

X AT B P% (Continue)
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Inside IBM Smart Analytics Optimizer

=

“em
?—

B

][] UNLOAD >

Coordinator
Nodes

DB?2 Stored
Procedure / N

Worker Worker Worker
Node Node Node
Data Chunk Data Chunk Data Chunk
Data Chunk Data Chunk Data Chunk

Dimension Table

Dimension Table

Dimension Table

Dimension Table

Dimension Table

Dimension Table

Dimension Table

Dimension Table

Dimension Table

Dimension Table

Dimension Table

Dimension Table
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H(E KBk (Join) SR B

$E?)§ISAO/E<E$I7\]worker nodefJ &, SR
7] gaﬁ%ﬂi—’i’]ﬁ 3R 5 2R AT

worker node.

— WERFSCRIRK, 52 £ [fJworker node, PL{fworker
nodeﬁ/@’% ) N A7 2 20 S 3R HE

o HYIZRMN4A VL%%ZIEﬂ 1] R B AEworker node
NEB5ER, A worker node.

— 1EHRFworker nodeﬁﬂﬁiﬁﬂﬁﬁﬁ* HEL) 26 B 2R B

— AR TR R NG IEﬂjJEi\j(/Jﬂ_worker node Y
OEI§E _

zﬁ" ‘

o
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ISAO HI H#5: MR REHEN

IR SUERE PN AEI
» BAFHEEN, WE AR EEAT

——————————————————————————————————————————————————————————————————————————————————————————————————————————————————————

ESELECT PRODUCT DEPARTMENT, REGION, SUM (REVENUE)
EFROM FACT SALES F
INNER JOIN DIM PRODUCT P ON F.FKP = P.PK
INNER JOIN DIM REGION R ON F.FKR = R.PK
LEFT OUTER JOIN DIM TIME T ON F.FKT = T.PKE
EWHERE T.YEAR = 2007 '
AND P.TYPE = 'CAPIT207’

EGROUP BY PRODUCT DEPARTMENT, REGION

_____________________________________________________________________________________________________________________
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Query Block
<Costs>

M

BHPITERE

Query Block
<Costs>

Costs >
Threshold

Query Block
<Costs>

Try Matchin

|

Network

Mart

4

Considered for Matching

Definition
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7" Worker
&
99

9, —lock | Gosts > N
_<Costs> | Threshold -
SQL-- Query w t
| ISAO ion
i Considered for Matching Coordinator
| . Node
ISAO Interface / Services
'~ DRCDRDA DATAuest
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ISAO REEhniE & #R1E.
A IR E X DA EDB2 for z/0OS first, A J5 B1&m2/ISAO
BIEET R E BIER B FERBISAO, TAMULEENEBH &2 HEHE.

AEFEHEREHWHEIESRSHHBISAO, DB2 b REEEEENKIMAT
%2

ISAO [¥)4b #5150 5 —“ query block
- Queries which consist of several Query Blocks, are not seen as whole query
by the accelerator but only as single, independent blocks. Outer query block
containing inner query blocks is not routed
- The results of subselects can not be used by Smart Analytics Optimizer in
the outer query
(DB2 would need to pass a subselect result to Smart Analytics Optimizer)

BT LLTF RS, ISAO 2R K41 DB2 iR3:
- Mathematical functions like sin, cos, tan, exp, correlation
- User defined functions
- Advanced string functions like locate, left, like, overlay, position
- Advanced OLAP functions like rank, dense_rank, row_number, rollup, cube

Many of these, as well as new functionality, will be addressed in future releases ...
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