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64%% IBM Power® 780 AIX® 7.1 K& DB2" 10.5 S
SAP SD PERENIZ A
300000 ' \ |
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1) Results of DB2® 10.5 on IBM Power 780 on the three-tier SAP SD standard application benchmark on SAP enhancement package 5 for SAP ERP 6.0, achieved 266,000 SAP SD benchmark
users, certification # 2013010. Configuration: 8 processors / 64 cores / 256 threads, POWER7+ 3.72 GHz, 512 GB memory, running AIX 7.1

2) Results of DB2® UDB 8.2.2 on IBM eServer p5 Model 595 on the three-tier SAP SD standard application benchmark running SAP R/3 ® Enterprise 4.70 (ERP) software, achieved 168,300 SAP
SD benchmark users, certification # 2005021. Configuration:32-core SMP, POWERS5, 1.9 GHz, 256 GB memory, running AIX 5.3

3) Results of Oracle 11g Real Application Clusters (RAC) on SAP sales and distribution-parallel standard application benchmark running the SAP enhancement package 4 for SAP ERP 6.0,
achieved 180,000 SAP SD benchmark users, certification # 2011037. Configuration: 8 x Sun Fire X4800 M2 each with 8 processors / 80 cores / 160 threads, Intel Xeon Processor E7-8870, 2.40
GHz, 8 x 512 GB memory, running Solaris 10

Source: http://www.sap.com/benchmark

SAP, R/3 and all SAP logos are trademarks or registered trademarks of SAP AG in Germany and several other countries.
All other trademarks are the property of their respective owners.
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= Windows

—

L

L,

DB2

» Directory for databases, starts with instance
owning name

\node000 —— ¥ partition number

____——> Automatic Storage directory (for SAMPLE database
> \SAMPLE g a )

\T00000000  —» SYSCATSPACE table space (always created)

\T00000001. — TEMPSPACEL table space (always created)

\T00000002 —» USERSPACEL! table space (always created)

L) \SQLO001 —> Database ID (database directory for SAMPLE database)

\SQLLOGDIR — Default LOG directory

DMS table space data file (if not using automatic
\my_dms_ts.dat storage)

\my_sms_ts = —»

> \SQLDBDIR ———— Local Database Directory for the Instance DB2

\program files

L \IBM

L \sqllib —>» Default DB2 install location

Vi —— Binaries: db2.exe, db2start.exe, db2stop.exe,
db2cmd.exe, etc.



= Linux / UNIX (Automatic Storage)

/

Ly

—>

» /home/db2instl

/sqllib

VYVYYVYY YYVYYYY

/bin
/lib
/java
/bnd
/conv
f/include

/function
/db2dump
[security
db2profile
db2systm
/sqldbdir

= db2instl —» NODE00OO

v

 Z

- —

/sqgldbdir

—_—

—_—

/SQL00001 >

Jopt/ibm/db2/V/10.1

VYV VY

/bin
/lib
/java
/bnd
/conv

/SAMPLE

—_—

v

Linux/UNIX instance owner’s home directory

DB2 Instance directory

Instance software directories linked to main DB2 software <

Stored Procedure Directory — External and Internal
DB2 diagnostic logs and other logs

Audit and Security information

Initialization profile for Unix shell

Instance configuration parameters binary file
System Database directory — Catalogs are kept here

Databases are created under this node

Local Database directory
Database ID (directory for SAMPLE database)
Automatic Storage directory (for SAMPLE database)
T0O000000, TO000001, TO0O00002 — System, Temporary, User table spaces

Default DB2 install location

Main DB2 software directories <



DB2 Storage Model

. Database

_ _ Database
— Contains a set of objects used to
store, manage, and access data
. Buffer Pool Buffer Pools BP1
— Area of main memory for the l
purpose of caching data as it is :
, Table Table Table
read from disk 1 2 3

Table Space Table Spaces

— Logical space used to store
data objects such as tables and
indexes

Storage Group ‘I Storage Groups

— Set of storage paths configured
to represent different classes of
storage in the database system,
where table spaces are stored

Physical Disk -
— Phys|ca| location used to store data ......................................................................................................................................................

)
. Physical Disks t‘




Storage and 1/O Architecture

Support for BOTH
FAW asices
(D) zrsel Filz
Ysters (U9

T1 - first extent

[T

T1 - last extent

create tablespace MY TABLESPACE
managed by database
using {device “/devirhd7" 100000,
device "Idevirhd8" 100000,
device "Idevirhd9" 100000)
create table T1 {(C1 INT,...} in MYTABLESPACE
insertinto T values {._, ., ..., . }
alter tablespace MYTABLESPACE
add stripe set (device "devirhda” 100000,
device "devirhdb® 100000)

-OR-

create tablespace MYTABLESPACE
managed by system
using (/dir1", /dir2", /dir3")

Database Managed Space (DMS)

» DB2 takes cortrol of entire device
» Optimum Performance

Systern Managed Space (SMS

» DB2 works through the file system
» Excellent Perforrmance

» Ultrasmple Administration

Whilijets Bufiters & Fags
Shes  within  Single

Idevirdh8 or
Iidir2

Idevirdh7 or
Iidir1

Idevirdh9 or
Idir3
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2008 Solitaire Interglobal Study
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= DB2 BalA{ll——the Self Tuning Memory Manager (STMM)

— BEiEHIDB2EERINENIS

« Sort, locklist, package cache, buffer pools, and total database memory

- TRAT TR FERESAR
- BRBFRTERE. RREEBATEK

— BEBIERIEN TR EHISRIAZE | BEsNEHTX WAEK S

H

Package Cache

(SELF_TUNING_MEM) = ON
(DATABASE_MEMORY) = AUTOMATIC
(DB_MEM_THRESH) = 10
(LOCKLIST) = AUTOMATIC
(MAXLOCKS) = AUTOMATIC
(PCKCACHESZ) = AUTOMATIC
(SHEAPTHRES_SHR) = AUTOMATIC
(SORTHEAP) = AUTOMATIC
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--Step 1

d _employee
EmplID | Dept System_start | System_end
12345 [ M15 05/31/2000 12/31/9999
d_employee history
EmpID | Dept | System_start | System_end
12345 |J13 11/15/1995 01/31/1998
12345 | M24 |01/31/1998 05/31/2000
67890 | K25 11/15/1995 03/31/2000

CREATE TABLE d_employee history like travel in hist space;

--Step 2
ALTER TABLE d_employee

ADD VERSIONING USE HISTORY TABLE d_employee history;
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aI Peter  Alex

Detabase s« i
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Account Name Income Branch f
1111-2222-3333-4444 Ana 22,000 A O Los™an —bob = dane dom
2222-3333-4444-5555 Bob 71,000 B
EK: 3333-4444-5555-6666 Celia 123,000 B Z0q
= ;> e=E3l[=)
EtJE’J @ 4444-5555-6666-7777 Dinesh 172,000 C
Account Name Income Branch Account Name Income Branch
2222-3333-4444-5555 Bob 71,000 B XXXX-XXXX-XXXX-4444 Ana 22,000 A
3333-4444-5555-6666 Celia 123,000 | B XXXX-XXXX-XXXX-5555 Bob 71,000 B
XXXX-XXXX-XXXX-6666 Celia 123,000 B
XXXX-XXXX-XXXX-7 777 Dinesh 172,000 C




Continue Data Ingest -

rﬁ—ﬁ*ﬁ ESATHR

Transporter

# DPF 7 IX 7750
HITIE T

Flusher
\ [Array Insert]

Flusher
[Array Insert]

Flusher
[Array Insert]

& FATIE AT AR

DB2 DPF
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— pureXML
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FHFDB2EB4E pureXMLIYEEN], Fefi )= FRIMRESEI T SEIL0EFARS.

—Keith Feingold, CEO, Skytide
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Oracle®EAa M

Oracle - DB2

Concurrency Control 2> No change
Oracle SQL 2> No change
PL/SQL 2> No Change
Packages 2> No Change
Built-in packages 2> No Change
JDBC 2> No Change
SQL*Plus Scripts 2> No Change

oDB2 9.73JOraclefYFF A1t

SQL ZHIES. PL/SQL,

Package. 8% EH JDBC ZF

BRISQLPus BB T Fii%
~7
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Servers Server Serve

= []

HTTP & App.
Server

Offsite Disaster Recovery
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Serve
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Standby Database
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Temp Space &
Index
Compression

DB2 9.1

A IR LR, SRR B e,

Compression

o« Y7(EESELL
. BEAREHEEE 0 \\
3Ix

oo

¢ *[I]E B§1E\EIO}TE:ZED5 ggg “ Data Size (M)
400
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What Is a Column Organized Shadow Table

= Transparent BLU “Shadow Table”

— A new way to implement MQT as
columnar data store

= Powered by DB2 BLU Acceleration

— Queries only perform I/O on the
columns and values that match query.
Work performed directly on columns

= Smart: Analytical queries issued
against the normal row based table
automatically diverted to shadow
tables to take advantage of
BLU Acceleration

Query Optimization

Shadow
Table

= Improved performance vs.

ROW olumn
traditional MQT Au romatre nize
‘ rga nized Incremental '’
dlbles
L » Maintenance

29



;

High Level Architecture: Shadow Tables — DB2 View

Replicated by COC
x second latency

TABLE NAME: SALES SHADOW
W ORGANIZED BY COLUMN

TR UWN0)
T8 oWA)
Wa D)

|
I
|
|

OLAP ap hﬁations

select .. From
soles . group by ..
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DB2 with DPF
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Shared Nothing

* Inter and intraNode/partition Parallelism... Inter
Query Parallelism.. Intra Query...

 VERE, divide and rule, %15 BR 1] A AR A4S
o TIPS ) EE 8
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DB2 DPF — JEHLE{RARZR), TIRY 1%

o X EHE AR R
VEFEFEG T N X
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Database

B, ZAFE L)

© 2013 IBM Corporation



{ERIE7 ( Hashing ) A=(BEoinmEtE

—CREATE TABLE customer (

gender ) e [

1
~DISTRIBUTE BY HASH(cust id): Smith F Smith 2
Bill M Smith 3
—CREATE TABLE sales ( Woe M Zool 1
— cust id Zool M Zool 2
—.qty ) May i
~DISTRIBUTE BY HASH(cust id ) ;
— ; | —
1 2 3 4 5 7 8 o 32768
0 1 2 0 1 2 0 1 2 0

Partition 2

Partition 0 Partition 1

© 2013 IBM Corporation
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41X MRy | BEmO = fEdb2nodes.cfg3{EFEN

0 serverA |0 o NS

1 serverA 1 - ﬁﬁlﬁﬁﬁgﬁ%: ﬂ%‘ﬂ%ﬂﬁlﬁﬁlzm

2 serverB 0 - Imgﬁk ?ﬂ%ﬁgﬁ@ﬁ%m&ﬂt

3 serverB 1 - JEEEHHED: *"JEEWJEEEQEID

4 serverC (O

5 serverC |1

6 serverD | O

7 ServerD |1

server A server B server C server D

- 9000 000000 000000 000000
ey [ (|- I || I |-
et oy et || cenemrioent ot || comis pamaria
: ! ; ! ! . )

0 1

3 || 4 5 | 6 7

© 2013 IBM Corporation
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/_\>< _\H_ —_ T =
im0 RN  SHERK
CREATE TABLE ORDERS

(ORDER_ID, SHIP_DATE, REGION, CATEGORY) N

IN TBSP1, TBSP2, TBSP3, TBSP4 A

DISTRIBUTE BY (ORDER_ID) o\ L

PARTITION BY (SHIP_DATE) N HRLREEH

(STARTING FROM('01-01-2007°) ENDING (‘9-31-2007°) EVERY (3 MONTHS)) _ — Sceé&Dice —

T
—/
i
/

X\Q

~~ gﬁ‘ - \\\
MONTH GENERATED ALWAYS AS ((INTEGER(SHIP_DATE)/100) / o~
AN
ORGANIZE BY (MONTH, REGION, PRODUCT) \\/\/
ZIET
#i Hash
ORDER_ID % ffi
R3S A #7501 B %257 C R A FZH B F2EH C
135 22 W4 % 3 ¥4 % 1HS %2 %5 %334
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= TPCH E#6 :
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ERENIL,

CPU %1, Lineitem ¥H#, B&#H

[@] %‘l’l’_‘, Lineitem %Ejﬁ’ ‘H&ﬁiﬁ
LN T FEATHAT

1

=0
Secs

SO Secs‘

<1

Reads on a disk: 42%

Reduction

w

B ScanSharing B Base

N

Millions

Cumilative Reads

Ay

X
o

Time

Vi 2 g 4 BB

% H 34%)!

CPU Usage

B Base U ScanSharing

User

System Idle

10 Wait



DB2 LoadscIlFH{TEEI = -HiLE

>  db2agent : -
1A ER - Coordinator o . g ! ?
— GUEEFIRIEE IR

/ db2lpprt db2lpprt
TN

¥ X{KIE - Pre-partitioning agent
- BPMRNRE—MUE
- BITEMEZTX L

db2lpart db2lpart db2lpart

m

mr db2imr db2imr

Teee

$X{LIE - Partitioning agen
- EBHEMNEITRIS XS

N [EiEFRRE - Media reader
- 8B X—



DB2-HPU S 48e8EEDE:

WA e 2 AT S
W USRI, SR SQLIIE, MR
W] R OO P % A SO T S R e e

AT I AR 2 o X5 CEN K s Ty
I INE R H AR

e[ [ [ [ ==

node 0 node 1 node 2 node 3 node 4 node 5 nods 6

Comand Line
db2hpu -d database_nam -t table_name = file.out1

||

source data

L

file.out

output file

Control File
dbZ2hpu < cntrifile.ctl cntrifile.ct

GLOBAL CONNECT TO database_name
UMNLOAD TABLESPACE

SELECT * FROM table_name;

OUTPUT file.out1)

FORMAT IXF

SELECT CUSTMNAME,PHONE,LAST_CALL_TS
FROM table_name
WHERE LAST_CALL_TS <= CURRENT TIMESTAMP - 1 MONTH

OUTPUT(file.out2)
FORMAT DEL;

When the control file runs, = —
data is unloaded as shown,
—— | file.owti

B e E—

source data ———( file.out?

output files
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dpdp Ap #

JEH=2ZR43(Share Nothing, MPP)

&R "IRSER+INEME" IFEEEREEEDRE
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H SR 58 (Share Disk)
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* &1 AEBIAR] DB2 for z/OS BRIt AR "ESingE

» HZE Oracle bhEX :

WEEK ...

In Larrys Own Words

. 731_|_/ 0 I make fun of a lot of other databases- all other databases,
N A . in fact, except the mainframe version of DB2. Its a first-rate

- Coup“ng Fac|||ty [ piece of technology.
« EPRIE. EPEITIPA
—2/0S RN IREERETFIERy <eporrersg + wrarrey
« CICS, MQ. IMS. Workload Management &


http://www.eweek.com/c/a/Database/In-Larrys-Own-Words/2/
http://www.eweek.com/c/a/Database/In-Larrys-Own-Words/2/
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Validation testing includes capabilities to be available in future releases.
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« Group Buffer Pool (GBP)
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« Global Lock Manager (GLM)
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Connection Level i Transaction Boundary
o« “PHTHLH]
A% % R B A S s I Bl
. HETLIRA Affinity 7 RIK
o« B UKE)
o ANFEETAEE
« 27753\
T8 %€ 1)

Round robin



BiERIAfinity G E IR,

db2dsdriver.cfg 3Cf4:

<affinity_list>
<list name="list1"

serverorder="member1,member2,member3,member4"
></list>

<list name="list2"

serverorder="member2,member3,member4,member1"
></list>

<list name="list3"

serverorder="member3,member4,member1,member2"
></list>

<list name="list4"

serverorder="member4,member1,member2,member3"
></list>

</affinity_list>

<client_affinity_defined>

<client name="“groupA" hostname="appsrv1.ibm.com" listhame="list1" >
<client name="“groupB" hostname="appsrv2.ibm.com" listhame="list2" >
<client name="groupC" hostname="appsrv3.ibm.com" listname="list3" >
<client name="“groupD" hosthame="appsrv4.ibm.com" listhame="list4" >

</client_affinity_defined>

App Servers App Servers App Servers App Servers
Group A Group B Group C Group D

&
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Effective Nodes

DB2 pureScale 5 FEERFEGEERY BIEXILL
RERUREET REVEI, RFAHERTHERRE(R
DB2 pureScale —IFZe4HIH RRLER

Oracle RAC DB2 pureScale Near-Linear Scalability
Poor Scalability
12 12
11 11
10 10 A
9 9 System Overhead
8 g 8
7 g7
z
6 £ 6
c 85
System Overhead = Productive Resources
4 4
3 3
2
2 244, | Productive Resources
1 T T T 1 T T T T T T

1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 4 5 6 7 8 9 10 11 12

Database Nodes in Cluster
Database Nodes in Cluster

—o— Perfect Linear
Performance

== Effective

Nodes

Source: Characteristics as published in Dell test results - http://www.dell.com/downloads/global/power/ps2q07-20070279-Mahmood.pdf
Source: DB2 pureScale characteristics as shown in IBM published results from internal tests on Oct 2009
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