information
systems @

%> ALBERT-LUDWIGS-
UNIVERSITAT FREIBURG

Lecture Series on Relational Database Technology

Introduction into key Concepts of
Relational DataBase Management Systems (RDBMS)

Summer Term 2011

Eberhard Hechler

SCITA, Executive IT Architect
IBM Boeblingen Research & Development Lab

UB2 Information Management Software

© 2011 IBM Corporation

PDF created with pdfFactory trial version www.pdffactory.com



http://www.pdffactory.com

information
UNIVERSITAT FREIBURG SySte m S &

Introduction into RDBMS
DB2 Overview and Editions
Exercises

UB2 Information Management Software

© 2011 IBM Corporation

PDF created with pdfFactory trial version www.pdffactory.com



http://www.pdffactory.com

information
systems @

L2 ALBERT-LUDWIGS-
UNIVERSITAT FREIBURG

Introduction into RDBMS

UB2 Information Management Software

© 2011 IBM Corporation

PDF created with pdfFactory trial version www.pdffactory.com



http://www.pdffactory.com

' Introduction into RDBMS

Detailed Content (1 of 4) — Morning Lecture

Day Lecture Topics
13.05.2011 Introduction & Lecture Objectives/Scope

Overview of Relational DataBase Management
Systems (RDBMS)
sDB2

—QOverview

—Key Concepts

—Architecture

—Editions

SExercises

Database Security Aspects (Athentication,
Authorization, Priviledges, ...)

SExercises
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' Introduction into RDBMS

Development of RDBMS — , Early* History

§ 1968 IBM Information Management System
§ 1970 Dr. E F Codd, , Relational Model”

§ 1977 IBM System R (1st relational DB)

§ 1979 Relation Inc. makes Oracle V1 available
§ 1980 Oracle V2

§ 1980 IBM SQL/DS

§ 1982 Oracle V3

§ 1983 DB2/MVS

§ 1985 INGRES (foundation for PostgreSQL)
§ 1986 Sybase and ANSI Standard for SQL

§ 1992 DB2 for Unix
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' Introduction into RDBMS

Requirements for any Database System

Standard access interfaces
Abstraction and transparency of data storage
Data security

w W W W

Fault tolerance, disaster recovery, continuous availability
— Unplanned outages
— Planned outages

Data logistics, backup/restore
Scalability
Support for multiple users

w W W W

Integration interfaces
— Replication, WebServices, federation, ...
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' Introduction into RDBMS

Requirements for Data Security

§ ACID principle (Haerder, Reuter 1983)
— Atomicity
Transactions are executed in its entirety (commit or rollback)

— Consistency
DBS keeps data in consistent state (according to data model)

— Isolation
Parallel transactions are executed independently

— Durability
Commit of transaction will store data safely
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' Introduction into RDBMS

Usage of DataBase Systems

§ OLTP (OnLine Transaction Processing)

High # of transactions (several throusand(sec)
Short transaction execution time (~ <1min.)
High # of parallel users

Goal: high transaction throughput

§ OLAP (OnLine Analytical Processing)
Low # of transactions
Long transaction execution time (>10min-several hours)
Low # of parallel users
Goal: high performance of single transactions
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' Introduction into RDBMS

Types of DB Systems

§ Hierarchical DB systems

— IBM Information Management System (IMS) & used in large
customer environments

— Software AG Tamino XML Database, DB2 9
« XML is a hierarchical data format

§ Relational DB systems
— IBM DB2, Oracle Postgres, MySQL, Adabas, Informix

& Obiject-oriented DB systems
— 02, Poet
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Introduction into RDBMS

Theme: Fully Exploit All Resources

§ Full exploitation of ALL available resources
— Within a single query
— Across separate queries

§ Regardless of resource class/amount
— 1/0O bandwidth, Main memory, Cache,
— CPUs, Comm. bandwidth

§ Regardless of architecture
— Uni, SMP, NUMA, SMP Cluster, MPP

§ With Seamless Scalability
— Application transparency
— No migration

Massively Parallel
Processor (MPP) and
NUMA

DB2 Enterprise with DPF CPU
DB2 Data Warehouse Base CPU
n_— = DB2 Warehouse Enterprise CPU
——— Symmetric E’H CPU
s Mul i{)sr&%e)zssor Parallel Transaction Parallel SQL
Everyplace Uniprocessor DB2 Workgroup
(Mob}(IPty on  pDB2 Pe?rsonal Edition DB2 Enterprise
Demand) DB2 Express

DB2 ExpressC
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| Introduction into RDBMS

DB2 Server Editions
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' Introduction into RDBMS

DB2 Editions

§ DB2 Editions
— DB2 Everyplace
— DB2 Personal Edition (PE)
— DB2 Express-C
— DB2 EXxpress
— DB2 Workgroup Edition (limited and unlimited)
— DB2 Enterprise Edition
— Data Enterprise Developer Edition (DEDE)

§ DB2 Clients
— DB2 Run Time Client
— DB2 Client
— Java Common Client (JCC)
— DB2 Client Lite
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Introduction into RDBMS

DB2 Editions (continued)

§ DB2 Everyplace
— Small footprint (less than 200 KB) for small devices

— Allows mobile workers to access DB2 data sources through handheld
devices and a synchronization server to replicate data in both directions

— Application development tool to build handheld apps with drag-and-drop
ease

5 DB2 Personal Edition (PE)
— A fully functional database for personal computers on Linux and Windows

— Has all features of DB2 Express, but does not support connectivity to act
as database server for remote clients but provides client for other DB2
servers

— Audio, Image, Spatial and Video Extenders (single user)

— For example, you can use DB2 PE to develop DB2 applications and rolling
them out into a production environment on DB2 ESE V9, e.g. on AlX.
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| Introduction into RDBMS

DB2 Editions (continued)

§ DB2 Express Edition (DB2 Express)
— Priced for small & medium business
— Supports up to 2 CPUs
— Linux and Windows only

— Same functions as DB2 Workgroup Edition, but different by the
amount and value unit (which equate to the power of a server‘s
processor cores) you can have on a server. E.g.

« Automates administration adaptive memory allocation, automatic
storage management

« Keeps data protected and available 24/7

« Cuts costs with unique workload management capabilities

« Powers the next generation of agile SOA applications with pureXML™
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' Introduction into RDBMS

DB2 Editions (continued)

5§ DB2 Express-C
— Freely licensed version for developers and community
— Community
— 64-bit enabled

— Minus some extended features of EE:

« HADR
* Replication Data Capture
« 24x7 Passport Advantage support model
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' Introduction into RDBMS

Home  Solutions -  Services - Products ~  Support & downloads ~ My IBM ~
Welcome Raul Chong [lot you?] [ IBM Sign in |

nformation Ma agement Data Servers DEZ

DB 2 E)( pre SS;C Information Management

software
Free to develop, deploy, distribute: No limits, just data.

FREE Download DB2 Express-C

DB2 Express-C online forum + NEW! Download DB2

Product Farmily

Exprass-C 9.5

-+ FREE Book: Getting
Started with DB2

* Full-function relational and XML data server Uidooe: Lasrn B
e Simple, flexible, powerful, and reliable Exprnas-C in c\ne-da',.'
] » Download and deploy at ne charge
Related links s Support available for added peace-of-mind 4 Gut SUDBEEE snd Bt
= DB2 for Linux UNIX and Features
Windowvs Mext steps: )
. IDUG: The Worldwide Learn more | Get started Get Help Partner with us
DB2 User Community e Intoreaaks
| News [EE-
« Warranties and
licenses » Morph Labs hosts a DB2 Express-C database in the cloud as part of - DB2 App Development
IBM's "Search for the XML Superstar™ contest (Aug 25, 2008)
i - » o —— =+ DB2 on
[+ ggg;jrarmg Free Databases: Oracle XE vs DB2 Express-C (Jun 19, i el B
=+ DB2 Express-C for Solaris x64 is now generally available (Apr 28, [ Chann=IDB2 Videos

2008). Download now ...

[ Plan=stDBE2 Blogs

<+ Previous news
= DB2 Info Center
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| Introduction into RDBMS

Free DB2 on Campus DVD

.,'nl'lh‘l rﬂ“lﬂm‘h',
gaE" "

v,

/" BM®DB2onCampus

i Fast forward your career! 4

I‘-‘.w "
o

Ciiad
i . - - m,.vl

This DVD contains the following:

D82 on Campus program description, demos,
presentations and videos.

Free DB2 Express-C 9.5 book.

Starter toolkits for Web 2.0 using PHP. Ruby
on Rails and DB2.

DB28 Express-C 8.5, 1BM Data Studio 1.4,
Rational Data Architect 7.0 software for Win.

32-bit and Linuo: (x86) operating systems.
Additional Matarial,

i i 08 Lnied Selis. atiur
awern® % 2 bty

DB2 Discovery Kit 9.7 download:

https://www14 software.ibm.com/webapp/iwm/web/prel ogin.do?lang=en_US&source=swg-dmpr
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' Introduction into RDBMS

DB2 Editions (continued)

§ DB2 Workgroup Server Edition (WSE)
— Authorized User (Min. 5 per Server), or Per Processor
— For low user departmental machines using up to 4 CPUs

§ DB2 Workgroup Server Unlimited Edition (WSUE)
— Per Processor Licensing
— Ideal for high user or web use
— Upto4 CPUs
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' Introduction into RDBMS

DB2 Editions (continued)

§ DB2 Workgroup Highlights

— Powers the next generation of agile SOA applications with
pureXML™

— Minimizes costs with adaptive memory allocation, automatic
storage management and more

— Maximizes data availability by reducing planned and unplanned
downtime

— Cuts costs with uniqgue workload management capabilities

— Speeds performance of complex query workloads
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| Introduction into RDBMS

DB2 Editions (continued)

§ DB2 Enterprise Server Edition (ESE)
— Authorized User (min. 25 per CPU) or Per Processor

— Ideal for enterprise environments
« CRM, ERP, SCM, Data Warehouses

— Includes Host Database Connectivity
— Informix Integration

— Options Available:
« Database Partitioning Feature (DPF)
* Reduces storage needs by up to 80% using industry unique data compression capabilities
« Powers the next generation of agile SOA applications with pureXML™
* Reduces risk of unauthorized access with an innovative label based security model

* Avoids unexpected performance problems with proactive query management and predictive
analysis
* Minimizes costs with adaptive memory allocation, automatic storage management and more

« Scales with your preferred architecture: single-server, clusters of servers, or both with
database partitioning and table partitioning

* Maximizes data availability by reducing planned and unplanned downtime
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' Introduction into RDBMS

Which DB2 9 Data Server Is the right one?

DB2 Express DB2 Workgroup DB2 Enterprise
Function  DB2 Express is a full-function Includes all of the features Includes all of the features of DB2
hybrid data server, which provides  of DB2 Express with Workgroup plus features required to
very attractive entry-level pricing. scalability to larger servers.  provide the scalability to handle high user
loads and provide 24x7x365 availability,
including:

* High Availability Disaster
Recovery (HADR)

» Simple installation including * Tivoli System Automation
silent installation capability

* Self managing * Table Partitioning

» Optimized interfaces and tools » Multi-dimensional data clustering
for application developers

» Supports wide array of » Materialized Query Tables
development paradigms

* Minimal disk space * Full intra-query parallelism
requirements

» Worldwide 24x7 Service and » Connection concentrator
Support
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' Introduction into RDBMS

Which DB2 9 Data Server Is the right one? (continued)

DB2 Express DB2 Workgroup DB2 Enterprise

Customizable Expandable with pureXML and Expandable with pureXML  Expandable with pureXML and
optional enterprise class features  and optional enterprise advanced features like storage
to preserve improve performance, class features to preserve  optimization, performance
workload management, and high  improve performance, optimization, advanced access
availability workload management, control, scale-out clustering, geodetic

and high availability data, and more
Scalable 2 CPUs /4 GB RAM 4 CPUs /16 GB RAM Unlimited

max. (may run on machines with maximum
more than 4 GB)

Platforms Linux®, Solaris x86 and Linux, UNIX® and Linux, UNIX and Windows
Windows® Windows
Pricing Authorized User (Min 5 per Authorized User (Min. 5 (Authorized User (Min. 25 per CPU) or
Metrics server), or Per Processor per Server), or Per Per Processor
Processor
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I Introduction into RDBMS

DB2 Host Databases

§ DB2 for i5/0S

5§ DB2 for z/OS

— also available: DB2 ESE for Linux on z/OS (just like DB2 for Linux
on Intel)

§ DB2 for VSE & VM
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' Introduction into RDBMS

DB2 Platform Availability

‘ OLTP / Data Warehousing / Analytics / Applications / Mixed Workloads

e

| Partitioning Feature]

. - DB2 UDB DB2 UDB
DB2 V9 Enterprise Server Edition for z/OS for i5/0S

Platform Specmc Code (10%)

| solaris || HP-ux|| ax || Linux || Windowsll 2/0s || isios |

|SPARC/X64|| HP || POWER || zvm|[ x4 ||Systemz|| systemi |

&n' 5 vmmware:
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| Introduction into RDBMS

DB2 v9 Family

DB2 Edition Comparisons

¥

Express 9

¥

Workgroup 9

¥

Enterprise 9

§  Linux (POWER, x86),
Solaris/x64, &
Windows,

32 and 64-bit platforms

200 PVUs

4GB Memory
XML included
SQL Replication

Homogeneous
Federation

§ Online Reorg
§ Backup Compression

w W W W W

§ Linux (POWER, x86),
Windows, AlX, Solaris
(SPARC, x64), HP-UX IA-
64

§ 480 PVUs (480 PVU
Server), 16GB Memory

HADR, TSA included
XML included

SQL Replication
Homogeneous Federation
Online Reorg

Advanced Copy Services
Backup Compression

w W W W W W W

New Socket Based

Option available
* 4 x socket limit per server

w W W W W ww W w W W W W

Linux (POWER, x86,
System z), Windows, AlX,
Solaris (SPARC, x64), HP-
UX IA-64

No limits

HADR, TSA included
MQTs, MDCs included
Eligible for Compression
Table Partitioning

XML included

SQL Replication
Homogeneous Federation
DB2 Governor
Connection Concentration
Online Reorg

Advanced Copy Services
Backup Compression

D
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' Introduction into RDBMS

DB2 Family Platform Support

Personal & Workgroup
Express § AIX
§  Windows § HP-UX
§  Linux § Solaris
§  Solaris § Windows
§ Linux
Hosts
§ DB2 for i5/0S
§ DB2 z/OS
§ DB2 VM/VSE

Page 28

PDF created with pdfFactory trial version www.pdffactory.com

ESE

ESE + DPF

Enterprise Server Edition

§ AlIX
§ HP-UX
§ Solaris
§ Windows
§ Linux
Everyplace
§ Pocket PC
§ Linux
§ PalmOS

§ QNX Neutrino
§ Symbian EPOC
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Introduction into RDBMS

Autonomic Computing Attributes & Examples with DB2

Increased Business
Responsiveness Resiliency

Discover, diagnose,
and act to prevent

Adapt to dynamically
changing environments

e.g. Configuration Advisor, ST caiF disruptions
Design Advisor Configuring.  Healing e.g. Health Monitor,

Fault Monitor
Operational Self- v Reduced Manual
Efficiency Rl | Marasing Administration

Automatic management of
database objects and

Tune resources and balance
workloads to maximize use of IT

ree; 0595??gnﬁgurmg/opﬁmfzmg utilities i aiivo lasks
: ; .q. Automatic st
Adaptive utility throtting, STMM!! i O{?ni;:;;;;%
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| Introduction into RDBMS

DB2 Client Software

5§ DB2 Run-Time Client

— Best option if your only requirements are to enable applications to access
DB2 9 data servers. They provide the APIs necessary to perform this task,
including Java Common Client

— Comes with no management tools

§ DB2 Client

— Includes runtime client

— Provides tools to administer DB2 servers and libraries to develop
applications that access DB2 servers

§ Java Common Client (JCC)

— 2 MB fully redistributable client

— Provides JDBC and SQLJ applications access to DB2 data servers without
installing and maintaining DB2 client code

— Use the DB2 Connect product for connecting to a DB2 for System i or DB2
for System z data server
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' Introduction into RDBMS

DB2 Client Software (continued)

§ DB2 Client Lite
— Small footprint

— Provides similar functions as the JCC client and is used for
CLI/ODBC applications.

— Especially well suited for ISVs that want to embed connectivity in
their applications without redistributing and maintaining DB2 client
code.
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’ Introduction into RDBMS

DB2 Connect Editions

§ DB2 Connect Enterprise Edition

§ DB2 Connect Personal Edition

§ DB2 Connect Unlimited Edition

§ DB2 Connect Unlimited Edition for iSeries
§ DB2 Connect Application Server Edition
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| Introduction into RDBMS

Overview of DB2 Clients and Server Connectivity

- -

= [
- i
DB2 DB2
Runtime Client
Client

l l

Communication Support
DB2

DB2

=

I
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Introduction into RDBMS

¥ DB2 Database for Linux, UNIX, and Windows - Mozilla Firefox

Datei  Bearbeiten  Ansicht  Gehe  Lesezeichen  Extras

Getting Help via DB2 Information Center

<:EI - E:) - @ [ @ @ http: ffpublib.boulder . ibrm. com/finfocenter/db2luw)vafindex . jsp

Country /region

Home | Products Serwices & solutions | Support & downloads My account
Search | | m Search scope: Al kopics
Contents P ey 0 [=T= = 0
% DB2 Information Center home @ IEM DB2 Database for Linux, UNIX, and Windows Information Center iy
@ Product overviews
= Mi i elcome to the atabase far Linu: A L an indows"" Information Center where you can find infarmation that you
@ Migrating el tathe 1BM™ DB2™ Database for Linud ™, UNE, and windaws™ information Center wh find infarmation that
ﬁ Installing need to use the DB2 family of products and features as well as related WebSphere(R) Infarmation Integration products and features.
= Configuring
@ s This documentation was last updated 2006-08-18 for Version 9.1, For a list of updates see
@ esianing hittpefiwasaa ibm.comis oftwareddatardb 2udb/suppotficupdate. himl
= Administering
@ Monitoring s . 2
@ Developing In this information... ibm.com and related resources
@ Leveraging XML support
@ Security Getting started Mative XML data store { pureXmL™) Support and assistance 1.3
@ i Highlights of DB2 Version 9.1 Creri e DB2 Database for Linu: UM and Windows
= Tuning o e N WY
@ . Release Motes Infarmation roadrmap DB2 Connect
@ Troubleshooting and support System requirements TitariEl WebSphere Infarmation Integration
-~ Reference Sample files
: Sal and SQLMML support . ) ;
@ samples DB2 Connect enhancements Hauery language support Training and certification
L Glossary Updating a locally installed information Infarmation Management
center
@ Index Label-based access control (LBAC) Communities
% ibm.com: About IBM - Privacy - ( Crpi ey DB2 Exp.ress anline forum
WebSphere Information Integration Tutorial basics Information Management user groups
gnhanrcten:er;ts | i . ; Tutarial: protecting sensitive data International DB2 User Group (IDUG(R))
upport site for release notes and systern
requirements Tell me more... developerWorks
L] Migration Row compression tutorial IBM developeriiarks for Infarmation Management
Wizt Self-tuning information roadmap software
~| igration Table partitioning overview
i T Migrating DB2 database systems
| Migrat
P @ e — == Migrating DBZ Connect Redbooks
DB2 Information Management |
Fertig
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' Introduction into RDBMS

Google Support

§ Google indexes the DB2 UDB Technical Library
§ Look for search results from the “/infocenter/”

§ Search is also possible through the DB2 News Groups

Anmelden
Web Bilder Groups MNews Froogle Mehr»
Google 'DB2 V9 +"add contact” | (Sughe ) Evettene Sucne
Suche: ® Das Web O Seiten auf Deutsch () Seiten aus Deutschland
Web Ergebnisse 1 - 10 von ungefahr 51 fir DB2 V9 +"add contact”. (0,84 Sekunden)

ADD CONTACT command using the ADMIN CMD procedure

ADD CONTACT command using the ADMIN_CMD procedure ... http://publib_boulder. b,
com/finfocenter/db2luw/v3/topic/com.ibm db2 udb admin doc/doc/r0023566 htm.
publib.boulder.ibm_com/infocenter/db2luw/
vitopic/com.ibm.db2 udb_admin. doc/doc/r0023566 htm - Sk
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| Introduction into RDBMS

DB2 on Campus Group Iin facebook.com

facebook

Profile edit Friends v Inbox v

Search

Applications edit
Photos

@ Events

11 Groups

Marketplace

| ChannelDB2 Videos

¥ more

Stella Artois Challenge

How do you make the
pouring ritual your own?
Show us your Stella home
pouring ritual and you could
be off to Belgium. Click to
enter.

More Ads | Advertise

Page 36

DB2 on Campus
¥ Information
Basic Info
Type: Internet & Technology - Software
Description: This group is for people interested in the DB2 on
Campus program
Contact Info
Email: db2univ@ca.ibm.com
Website: http:/fwww.ibm.com/db2/express/students....
¥ Recent News
Fun viral videos about pureXML:

http: {fussww, youtube. com fwatch?v =BmtXaZ_HhBg
http: /fwww. youtube, com fwatch?v =usaxQuSjwdQafeature =related
http: ffwww, youtube, com fwatch?v=nU4KoeECKus&feature =related

***DB2 on Campus Tour 2008 schedule ===

Sep 15 - 19: India (Looking for DB2 Student Ambassadors!)
Sep 29 - Oct 3: Portugal

Oct 6 - Oct 10: Italy (TBC)

Oct 13 - Oct 17: Poland

Oct 20 - Oct 24: Romania

Oct 27 - Oct 31: Bulgaria

MNov 3 - Nov 7: Turkey

*** Learn DB2 Express-C quickly with these FREE resources ***
http: /fwww.ibm.com/developerworks fforumsthread.jspa?
threadN=7144558tart =N

Global

DB2 on cCampus

View Discussion Board
Message All Members
Edit Group

Edit Members

Edit Group Officers
Invite People to Join
Create Related Event
Leave Group

v X
edit

7 past events See Al
Faculty Training

Ho Chi Minh City, Vietnam

Wednesday, August 20 at 9:00am

Faculty training - DB2, RDA, L...
Hue, Vistnam
Monday, Augqust 1B at 9:00am
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| Introduction into RDBMS

DB2 Instances

§ A DB2 instance is an environment in which DB2 commands
and functions are executed

§ It is also referred to as a DB2 database manager

§ More than one instance can be defined on a server machine
and each of them can be managed independently
§ To start an instance

— db2start

— Starts the instance remotely
+ db2start REMOTE <instance node name>

— Starts the instance in quiesced mode for administration purposes
» db2start ADMIN MODE

§ Terminate all database connections and stop an instance
— db2stop force
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' Introduction into RDBMS

Creating and Dropping DB2 Instances

§ An instance is created on install by default
— db2instl (UNIX and Linux)
— DB2 (Windows)

§ To create additional instances

— db2icrt -u <fenced user ID> <instance name>

* must specify fenced user ID for UNIX and Linux platforms
— db2icrt <instance name>

» for Windows platforms

§ Terminate all database connections and drop an instance
— db2idrop -f <instance name>

§ To list existing instances defined in a server
— db2ilist
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' Introduction into RDBMS

Upgrading DB2 Instances

§ To update a DB2 instance for access to functions associated
with installation or removal of certain product options or fixpaks

— db2iupdt <instance name>

§ To migrate an existing instance, for UNIX and Linux platforms
only

— db2imigr <instance name>
upgrades existing instance from older to newer version

§ To create, drop, update, or migrate an instance, root or
administrative access is required
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' Introduction into RDBMS

DB2 Environment

§ Configure the DB2 environment via:
— DB2 Profile Registry
— Operating System (OS) Environment Variables
— DB2 Database Manager Configuration Parameters

— DB2 Database Configuration Parameters

Server machine .
) atabase
OS environment variables manager
configuration
file
Instance  qom crg

database
configuration file

db cfg

db2
registry
new features,

platform

dependent

optimizations

special
optimizations

Page 42 © 2011 IBM Corporation

PDF created with pdfFactory trial version www.pdffactory.com



http://www.pdffactory.com

Introduction into RDBMS

DB2 Profile Registry (1)

5 DB2 profile registry allows for centralized control of the DB2
environment settings

§ Usually platform-specific settings are configured using the DB2 profile
registry

§ No need to reboot the system after making changes to DB2 Regqistry,
but may need to stop and restart the instance

§ At its various level, controls many aspects of the DB2 UDB
environment

— DB2 Instance-Level Profile Registry a for 1 instance
— DB2 Global-Level Profile Registry a for all instances
— DB2 Instance-Node-Level Profile Registry a for 1 node

— DB2 Instance Profile Registry a list of instances
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DB2 Profile Registry (2)

§ To list all DB2 registry variables currently set
— db2set -all

§ To display global registry variables
— db2set -g
§ To display instance registry variables

— db2set -I <insthame>

§ To list all supported registry variables
— db2set -Ir

§ To set a DB2 registry variable

— db2set <parm>=<value>
* e.g. db2set DB2COMM=TCPIP
— Restart the instance for new changes to be in effect
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Display DB2 Registry Variables

§ Display with the DB2 Configuration Assistant

x
Select the value field of a parameter to change its value.
- | Kesword - | value & | Pending value £ | Add...
= Global =
DB2_GRP_LOOKUP LOCAL m
DBEZADMINSERVER DBz2DASOO
DBZ2INSTDEF DBz
DBEZPATH CASQLLIB
DBEZSYSTEM CLARALIU
¥ Instance
DBZ_GRP_LOOKLIP LOCAL
DBEZACCOUNTMAME CLARALIUdbZa .
DBEZCOMM TCRIP
DBEZINSTOWMNER CLARALIU
DBEZINSTPROF CASQLLIB
DBEZFORTRAMGE GO000:60003
11 of 11 iterns displaved ‘ i gf::> d 0 F 5 ‘ Default ... A| Eiew‘

Cancel | Help |
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Operating System Environment Variables

§ Most environment variables are controlled by the DB2 Profile
Registry - those not stored in the DB2 Profile Registry can be
referred to as system environment variables, and are set in a
location where the platform stores its system variables:

— Windows- Control Panel -> System -> Environment Variables

— UNIX - .profile or .kshrc or .cshrc, they are typically incorporated
with db2profile (Bourne or Korn shell) or db2cshrc (C shell) found
In the instance owner's home directory

§ Examples:
— Windows - set DB2INSTANCE=PROD
— UNIX - export DB2ZINSTANCE=PROD
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Setting DB2 Environment Variables

Windows
Platform > UNIX

Specific LINUX
Use db2set command to

o change setting.

Some registries require
the instance to be
restarted. To be on the
safe side, stop/restart
Instance after changing.
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DB2 Configuration Parameters

§ Get/Set/Reset the Database Manager Configuration

— GET DBM CFG [SHOW DETAIL]
» show detall displays current and delayed values
— UPDATE DBM CFG USING <param> <value>

— RESET DBM CFG

§ Get/Set/Reset the Database Configuration

— GET DB CFG FOR <db> [SHOW DETAIL]
» show detall displays current and delayed values
— UPDATE DB CFG FOR <db> USING <param> <value>

— RESET DB CFG FOR <db>

§ DB2 Control Center can be used to display, update, and reset the
DBM and DB configuration parameters
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Display DBM Configuration Parameters with DB2CC

™ « DBM Configuration A ¥ ll

CLARALILI - DBZ

‘Select the value field of a parameter to chanage its value.

Kewward - | walue = | Pending Value 2 | Pending val
== Applications =

AGERNTRPRI Let system dete. .

FEMCED_FOOL MAxX_COORDA. . J

IMITFEMCED_JWh Mo

KEEPFEMCED Yes

ONMECTIONS WAX_COORDA. | |
MAX_COORDAGENTS 400 MAXAGENTS
MAX_LOGICAGENTS 400 MAX_COORDA,..

MAXAGENTS 401 400
MAXCAGENTS 400 MAX_COORDA, .
NUN_INITAGENTS 0

I 3

91 0f 91 items displayed | 1A 25 9% 0| Defaultview A|.Eiew|

4]

Hint
haximum number of client connections allowed per database partiiiu:un. The concentratar
feature is not activated unle_sis this walue is greater than max_coordagents.

Range [-1; 1 -- 64000] Counter

i I Cancel Help
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DB2 Command Window (Windows Only)

§ DB2 Command Line Window (Windows Only)
— click on the DB2 Command Window entry in the menu

— Invoke the interpreter by prefacing commands and SQL with 'db2'

* e.g. db2 connect to sample
* e.g. db2 "select * from employee"” ___
* e.g. db2 -tvf createtab.db2

— to end command line mode and terminate the DB2 backend
process (db2bp), enter db2 terminate

— all OS commands can be issued from the DB2 Command Window
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DB2 Command Line Processor (CLP)

§ click on the DB2 Command Line Processor icon or enter db2 at
a command prompt in the DB2 Command Window

§ an interactive input prompt appears:
— db2 =>

§ no need to prefix commands with 'db2’
— e.g. db2 => connect to sample

§ to end the interactive mode, enter quit

§ to disconnect from the database and terminate the DB2
backend process (db2bp), enter terminate

§ to execute OS commands, enter
I<OS command>
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Getting Help

§ Obtain syntax and information for DB2 commands from the
command line

— db2 ? list of all DB2 commands
— db2 ? <db2-command> get syntax help for a specific
command
— db2 ? Sglnnnn get message and brief description
of a specific SQLCODE
— db2 ? db2nnnn get message and brief description
of a DB2 error code
§ For example: - N
i CATALOG [ADMIN] TCPIP NODE node-name REMOTE hostname
— db2 ? catalog tcpip [SERVER service-name] [SECURITY {SOCKS}]

[REMOTE_INSTANCE instance-name] [SYSTEM system-name]

[OSTYPE os-type] [WITH "comment string"]
(& )
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DB2 Governor and Query Patroller

§ DB2 Governor Utility
— A governor instance consists of a front-end utility and one or more daemons.
— Collect information about the applications that run against the database.

— Check the information collected against the rules in the governor configuration
file.

— Takes actions if specified.
— The governor logs any actions that it takes.

§ DB2 Query Patroller is a query management system.

— Itis included in DB2 Data Warehouse Enterprise Edition. It is also available
separately.

— Allow you to regulate your database's query workload so that small queries
and high-priority queries can run promptly.

— Track and cancel runaway queries.

— Collect and analyze information to determine trends across queries, heavy
users, and frequently used tables and indexes.

Page 55 © 2011 IBM Corporation

PDF created with pdfFactory trial version www.pdffactory.com



http://www.pdffactory.com

' Introduction into RDBMS

DB2 GUI Tools

§ Control Center § Task Center

— Central point of administration — Central point for scheduling
database jobs

— GUI wrapper for command line 8 Health Center
processor (CLP) — Central point for DB2 Health
Montoring

§ Command Center

§ Journal

. . — Memory Visualizer
— Central point for logging DB2

Activities § Configuration Assistant
§ License Center — Tool to configure the client
— Central point of DB2 license — A light-weight version of the Control
management Center
§ DB2 Developer Workbench 8 Replication Center
— Central point for developing — A GUI tool to set up and administer

a replication environment and to run
the Capture and Apply programs
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' Introduction into RDBMS

DB2 Administration Server (DAS)

§ A background process to support instance administration
— db2as on UNIX and Linux (default)
— DB2DAS service on Windows (default)

§ Provides support services for DB2 tools such as the Control Center,

Configuration Assistant, Replication Center, and Development Center
§ Some DAS commands:

— db2adm n create

— db2adm n (to obtain the name of the DAS on the machine)

— db2adm n start

— db2adm n stop

— db2 get admn cfg

— db2 update adm n cfg using <parm> <value>
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Roadmap to Catalog Tables (1)

§ Schema: Table = SYSIBM View = SYSCAT
SYSDBAUTH DBAUTH Authorities on database

SYSCHECKS CHECKS Check congrants

SYSCOLUMNS COLUMNS Column definitions

SYSCOLCHECKS COLCHECKS Columns referenced by check congraints
SYSCOLDIST CoLDISsT Detaled columns satistics
SYSKEYCOLUSE KEYCOLUSE Columnsused in keys

SYSCONSTDEP CONSITDEP Congraint dependencies
SYSDATATYPES DATATYPES Datatype definitions (built-in & UDT)
SYSEVENTMONITORS | EVENTMONITORS | Event Monitor Definitions

SYSEVENTS EVENTS Events currently monitored
SYSFUNCPARMS FUNCPARMS Definitions of Parameters Results of UDFs
SYSFUNCTIONS FUNCTIONS UDF definitions

SYSNDEXAUTH INDEXAUTH Index privileges

SYSNDEXES INDEXES Index definitions
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Roadmap to Catalog Tables (2)

§ Schema: Table = SYSIBM View = SYSCAT
TABLE VIEW DESCRIPTION

SYSPACKAGEAUTH | PACKAGEAUTH | Authoritieson packages
SYSPACKAGEDEP PACKAGEDEP Package dependencies
SYSPACKAGES PACKAGES Package definitions
SYSREFERENCES REFERENCES Referentia constraints definitions
SYSSTATEMENTS STATEMENTS Detalls of package SQL Saements

SYSTABAUTH TABAUTH Table Authorities
SYSTABCONST TABCONST Table congtraint definitions
SYSTABLES TABLES Table definitions
SYSTABLESPACES TABLESPACES Table Space Definitions
SYSTRIGDEP TRIGDEPEVENTS | Trigger dependencies
SYSTRIGGERS TRIGGERS Definitionsof triggers
SYSVIEWDEP VIEWDEP View dependencies
SYSVIEWS VIEWS View definitions
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I Introduction into RDBMS

DB2 Architecture and Process Overview

Clients
Client Cliant
application application
| T | T DB2 Client
Shared memaory and semaphoras,
TCPIF, Named pipes, IPX/SPX
DB2 server l ‘
Log buffer l ‘
| | | | | = 1+__ Writelog ___  Coordinator Coordinator
- — reguests agent agent-------- :
Async VO
prefetch requests
v
| Common prefetch
request queue
Prefetchers

i
Parallel, big-block,

read requests
: disks
' Parallel, page ___
write requests Page cleaners
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DB2 Process Model

db2udfp
- == Fenced UDFs db2fmp
REMOTE | SERVER processes Fenced Stored Procedure
CLIENT MACHINE Processes
MACHINE v ....................................
userl be2 Per-instance procesies (threads) "/:\ -
PROCESSES| PROCESSES Per-connection processes Per-active db ) [

processes

(THREADS)] (THREADS) (threads) g " \
(threadS) l‘\~ ."" “‘ ----- ".
1 [ O db2pfchr db2wdog

Shared mem@nd db2agntp

f«pp | semaphores db2agent .

db2sysc db2cart
Apbp A db2pclnr

db2agent
O db2agn O O
; db2loggr  db2dlock db2resyn  db2dart
A db2ipccm ) Y
"Sp(gL ~onnect deaQ”t Database db2agent
TEST @ Unassociated

00

TO TEST"

NG|

O

TO TEST" App B :
Active subagents Idle agents

db2pfchr
/ db2agent b2agn tp
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PP Coordinator O

Per-request
processes
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db2bm
db2med
etc
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00
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DB2 Memory Model (1)

[maxappls]

[maxagents]
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DB2 Memory Model (2)

Monitor heap Audit buffer size
(mon_heap_sz) (audit_buf_sz)

Utility heap Database heap

(util_heap_sz) Bufferpools (dbheap)
(buffpage)

Backup buffer Log buffer

(backbufsz) (logbufsz)
Extended memory cache

Restore bUffer Catak_)g cache
(restbufsz) Locklist (catalogcache_sz)

(locklist)
Package cache
(pckcachesz)
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DB2 Memory Model (2) — (continued)

(app_ctl_heap_s2z)

Agent stack Statistics heap Sort heap
Application (agent_stack_sz) (stat_heap_sz) (sortheap)

heap

(applheapsz) DRDA heap UDF memory Statement heap
(drda_heap_sz) (udf_mem_sz) (stmtheap)

Query heap Java heap Client 1/0 block
(query_heap_sz) (java_heap_sz) (rgrioblk) (remote)

Application support layer heap
(aslheapsz)

Client I/O block
(rgrioblk) (local)
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DB2 Security Overview

§ There are three main mechanisms within DB2 that allow a DB2
to implement a security plan

— Authentication

* DB2 works closely with the security features of the underlying operating
system to verify user IDs and passwords. In other words “you are who
you say you are”

— Authorization

* Determines the operations that users and/or group authorities can
perform and the data objects that they may access

« Examples of authorities: SYSADM, DBADM, SECADM
— Privileges

* Privileges are more granular than authorities and can be assigned to
users and/or groups. Privileges help define the objects that a user can
create, access and drop, etc. New in DB2 9 is LBAC which provides a
more granular approach to granting privileges!
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Changes to Authorities in DB2 9.7

(d
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Authority: SQLADM

§ SQLADM authority can be granted by the security administrator (who holds
SECADM authority) or a user who possesses ACCESSCTRL authority

§ SQLADM authority can be granted to a user, a group, a role, or to PUBLIC

5§ SQLADM authority gives a user the ability to perform the following functions:

— Execution of the following SQL statements:

« CREATE EVENT MONITOR

* DROP EVENT MONITOR

* EXPLAIN

* FLUSH EVENT MONITOR

* FLUSH OPTIMIZATION PROFILE CACHE
* FLUSH PACKAGE CACHE

- PREPARE

 REORG INDEXES/TABLE

 RUNSTATS

« SET EVENT MONITOR STATE

— Execution of certain clauses of the workload manager SQL statements
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Authority: WLMADM

§ WLMADM authority can be granted by the security administrator (who holds
SECADM authority) or a user who possesses ACCESSCTRL authority

§ WLMADM authority can be granted to a user, a group, a role, or to PUBLIC

§ WLMADM authority gives a user the ability to perform the following
operations:
— Create, alter, comment on, and drop the following workload manager objects:
* Histogram templates
« Service classes
* Thresholds
* Work action sets
* Work class sets
» Workloads

— Grant and revoke workload privileges
— Execute the system-defined workload management routines
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Authority: EXPLAIN

§ EXPLAIN authority can be granted by the security administrator (who
holds SECADM authority) or by a user who possesses
ACCESSCTRL authority

§ The EXPLAIN authority can be granted to a user, a group, a role, or to
PUBLIC

§ It gives the ability to execute the following SQL statements:
— EXPLAIN
— PREPARE
— DESCRIBE on output of a SELECT statement or of an XQuery statement
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Authority: DATAACCESS

§ DATAACCESS authority can be granted only by the security
administrator (who holds SECADM authority)

§ It can be granted to a user, a group, or a role. PUBLIC cannot
obtain the DATAACCESS authority either directly or indirectly

— For all tables, views, materialized query tables, and nicknames it gives
these authorities and privileges:

« LOAD authority on the database
« SELECT privilege (including system catalog tables and views)
* INSERT privilege
« UPDATE privilege
* DELETE privilege
— In addition, DATAACCESS authority provides the following privileges:
« EXECUTE on all packages
« EXECUTE on all routines (except audit routines)
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Authority: ACCESSCTRL

§ ACCESSCTRL authority is the authority required to grant and revoke
privileges on objects within a specific database. ACCESSCTRL
authority has no inherent privilege to access data stored in tables,
except the catalog tables and views.

§ ACCESSCTRL authority can only be granted by the security
administrator (who holds SECADM authority). It can be granted to a
user, a group, or a role. PUBLIC cannot obtain the ACCESSCTRL
authority either directly or indirectly. ACCESSCTRL authority gives a
user the ability to perform the following operations:

§ Grant and revoke a subset of administrative authorities:
— NOT DATAACCESS

§ Grant and revoke the following database authorities:
& Grant and revoke all privileges

§ This authority is a subset of security administrator (SECADM)
authority.
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