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U Faculty has Real Time experiencen ETL Testing with Informatica and
Teradata.

U  Will provide knowledge on ETL Tool (Informatica) and Database (Teradata) which
are leading techndogies inmarket.

Trained Resources placed in various CMM Levet&mpanies.

Any critical issues faced by resource in real time resolved with QT

faculty support.

Supporting the resource with Top 200 Interviewquestions.

Realtime scenarioscoveredacrossSoftware DevelopmentLife Cycle.

For every 5 hours One hour catered to resolve tlaoubts.

More interaction with student to faculty and student tostudent

Resume reviews are done once the students are ready with their

resumes. We can also help in resume @parations at the end of the

training.

Resume built in best corporate standards according to the job

description.

We will market the resume for topcompanies.

After each week a status exam onducted.

Weekend trainings for jobgoers.

Flexible timings inaccordance with the resourceomfortability.

Practical oriented / Job oriented Training. Practice on Software Tools &

Real Time projectscenarios.
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manage real time interviewquestions.

U Payonetime fee & repeat attending classes multiple times until student
Is comfortable with every topic. This feature is helpful to students who
are new to I.TField.

U We discuss about the real time project domains. We provide
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Insurance domains. This helps the student to get familiar with the
business functionality to improve their skillsset.

U Our course andsyllabus are shaped by skills in demand in the industry
by experienced industry professionals who are passionate about
teaching.

U Our objective is to prepare student in ETL Testing to launch a successful
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Data Warehousing Concepts
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What is Data?
Data is collection of raw material in unorganized format, which refers an object.

Data:
V Items that are thmostelementay description®f things, events, activities, and
transactions
V May beinternal orexternal
Information:
V Organized data that has meaning eade
Knowledge:
V Processed data or information that conveys understanding or learning applicable to a
problem oradivity

In Data Warehouse data is converted in to information format to get knowledge for making
decisions.
Data--A Information-----A Knowledge

Why DWH implemented:

Enterprise: Enterprise is integration of various departments which is working for business.
Different departments will work on different transactions, we need to store all those transactions.
Those all tansactions are stored in a database called as Operational Data Store (ODS).

The main characteristioof ODS is datais volatile meansdatais changed randomlyo
kept historical dat# not possiblan ODS. For that reasddWH is implemented.

DWH is also alled asDecision Support System(DSS) because we use DWH to make
decisions and also called Hsstorical Databasebecause DWH stores historical data &wehd
Only Databasebecause of we can just read and analyze the data.

Who required DWH:

Business Anayst: He is working for organization tomake decisions. Tomake decision
definitely herequired historical data because while making decisions he should compare present
data and historical data. But O0sSunable to store historical data, so a contaiseleveloped

called as DWH. Main users fdbWH ar e Busi ness analysts, CEOQ(
managemenh thecompany.

Why we need DWH:
U To Integrate Data from multiple diverseurces
U Allows for analysisof data ovetime
U Provides a¢hoc querying, repting and analysis capabilitiés decisionsnakers

By using DWH users can resolve below questions and based on results he will take decisions.
0  Which are our lowest/highest margstomers?
U Whatis the mosteffective distributiorchannel? <!:
U  Who aremy custaners and what products are theyying? =
o
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U  What product promotions have the biggest impactvenue?
U  Which customers ammostlikely to goto thecompetition?

What is DWH:

U A DWH is integration of data from differergources, that datia used for analysiso
make manageriglecisions.

U A data warehouse a relational database thigtdesigned for query and analysis rather
than for transaction processing. It usually contains historical data derifrean
transactiordda.

U Data Warehouse a subjectoriented, integrated, nonvolatile and thweriant collection
ofdatans upport of decwsiona.ge ment 6s

Characteristics of DWH:

Subject-oriented 8 Data warehouse data are organized around major subject areas such as
sales, claims, shipments, and enrollments. For example, a data warehouse for sales
contains historical records of sales over specific time intervals.

Integrated & A data warehouse provides the facility for integration in a heterogeneous,
fragmented environemt of independent application systems, where the data is stored in
multiple, incompatible formats. For example, a department store may have information
about the same customers stored in several databases using different format
representations. The datarehouse brings the data together into a single representation.

Time-variant 8 The data warehouse organizes and stores the data needed for informational
and analytical processing over an extended historical time range. For example, a
marketing analyst caanalyze the sales history of five years from the information that was
collected at the end of eagéar.

Non-volatile 8 Changesto the data warehouse environment ocgura controlled and
scheduled manner, unlike the more volatie OLTP environmentvhich updates
continually occur. A similar query rum five minute intervalsn an OLTP environment
may yield different results, while the same query run within the data warehouse should
remain stable and consistent. For example, an ainimey capture frequet flyer
informationin its data warehouse. During cheickfor a flight, the additional mileage for
a specific passengés immediately updateih the OLTP system, bus not yet reflected
in the data warehouse until its next schedided.

Difference between ODS & DWH:

OLTP (ODS) | OLAP (DWH)

Application Oriented Subject Oriented

Used to run business Used to analyze business

Detailed data Summarized and refined

Current up to date Snapshot data

Isolated Data Integrated Data LO
Repetitive access Ad-hoc access ‘%v
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Clerical User Knowledge User (Manager)

Performance Sensitive Performance relaxed

Few Records accessed at a time (ter| Largevolumes accessed at a time(millio

Read/Update Access Mostly Read (Batch Updake

No data redundancy Redundancy present

Database Size 100MB00 GB DatabaseSize 100 GB - few
terabytes

DWH architecture:

We are having 3 kinds of architecture for DWH.
1. Centralizedarchitecture
2. Federatedirchitecture
3. Tieredarchitecture

Centralized architecture:
In a centralized architecture, there exists only one data warehouse which stores all data|
ssary for business analysis.

nece

Cemntral
Dyaatan
wWarecehouse

Federated architecture:

In a federated architecture the dasalogically consolidated but storeth separate
physical databases, at tk@meor at different physical sites. The local data marts store only the
relevant information for department.

The amount of data is reduced in contrast to a central data warehouse. The level of detall
is enhanced.
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>raticors

DEata
VvVarecehhowusss<

Tiered Architecture:

A tiered architecture is a distributed data approach. This process cannot be dor

step because many sources have to be integratethe warehouse.

data

On a first level, the data of all branches in one region is collected, in the second |
from the regions is integrated into one data  warehou

WorldA Countrie#\ CitiesA Regions

Corporate
data warehouse
(detailed data)

Local data
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Generic Architecture for DWH:

Data Staging Data
SoUrces Aroa Warshouse Marts Usars

Operational Purchasing
System
-
Matadata
- o
Summary| | paw Data 6
. Data
Operational 4 ) Saks
48
———
Flat Files Inventary Mining

As for above architecture data is integrated from different sources and that data stored in
Staging DB. Instaging Database all requirement related transformations performed. After that
data will be loaded in to DWH form there data will be loaded in to different Data Marts for the
purpose of analyzing data to make decisions by users.

U Staging Area- Staging aea is a place where yowhold temporary tables on data
warehouse serveiVe basically need staging area hold the data and perform data
cleansing and merging before loading the d@tawarehouse.

U Data marts Vs Data Warehous®ata mart isrestrictedto a single business process or
single business group. Data Warehouse focuses on enterprise wide data across many g
all subject areas .Data Marts are the subsets of allathouse.

Page8
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Data Mart:

A data mar is a subject oriented data warehouse.

From the Data Warehouse, atomic data flows to various departments for their customized
needs. If this data is periodically extracted from data warehouse and loaded into a local database,
it becomes a data mart.

The datain Data Mart has a different levef granularity than that of Data Warehouse.
Since the dat&n Data Martsis highly customized and lightly summarized, the departments can
do whatever they want without worrying about resource utilization. Also & theents can use
the analytical software thdynd convenient. The cost of processing becomeslaery

There are two types of Data Matrts.

1. Dependent Datilart

2. Independent Datilart

Dependent Data Mart:
Here Data Marts are developed by using DWH.

Source Data Staging Area Data & Metadata End-User
Data Systems Storage Area Presentation Tools
H Data Storage Ad hoc query
gj relational, fast tools
l Processing Enterprise matched 10
— clean ‘ Data presentaton
- - reconcde Warehouse format
— derve
— match ‘ Load Report writers
combne
remove dups End-user
S - standardze @ applications
transform ata
- conform m Sigu? Modeling/
Internal c"‘":_‘i dimensions mining tools
External data export to DW Data
and DMs Mot Visualization
ﬂ‘\ tools
i1ign) “ Data Data
“' Mart Mart
Model/query results

Top down Approach (Inmon Approach)

U The dataflow begins with data extraction from the operational data sources. Thigdata
loaded into the staging area and validated and consolidated for ensuring aflevel
accuracy and then transferred to Betawarehouse.

U0 A new set of transformatioris done on the data in the data warehouseetp organize
the datan particular structures required by data marts. Then the data matis loaled
with the data and the OLAP environment becomes availabletsers.

Pageg

QUALITY THOUGHT
Phone: 9963486280, 0480025421

www.QualityThoughtTechnologiescom
Email 1d:gthought99@gmail.com




QUALITY THOUHGTTECHNOLOGIES

Independent DATAMART:

Here from Data Marts DWH will populate.

Source Data Staging Area Data & Metadata End-User
Data Systems Storage Area Prasentation Tools

# Processing Ad hoe query
elean Data | | tocls
| ] . Mart M

raconcila ] matched ta
A
#

7 derme ."._ . presentation
- match Data |- format
] combine

=% remove dups Report writers
standardiza
transform - End-user
- conform applications
dimensions
) Modeling,
Internal ﬂ?ﬂﬁ export to data - mining toals
External data maris

S| visualization
i [ Da:a._____. tocts
) o
4

Mccdallquery results

1 (&8 (€8 8 (EE

Bottom Up Approach (Kimball Approach)

U The bottomup approach reverses the positiohthe Data warehouse and the ®atarts.
Data marts are directly loaded with the data from the operational systems through the
stagingarea.

U The dataflow in the bottom up approach starts with extraction of data from operational
databases into the staging area wheie processed andoosolidated and then loaded
into the Datamart.

U From Data Mart data wilbe loaded into the Data Warehouse and made available to the
end user foanalysis.

Data Modeling:

Data Modeling is a technique aimed at optimizing the way that information isl stade
used within an organization. It begins with the identification of the main data groups, for
example the invoice, and continues by defining the detailed content of each of these groups.
Commonly Used Data Modeling Notations:

U Entity T Denotes the pmicipal data object about which informatiemto be collected.

E.g.: Student data, Employee date.

U Attributes T Attributes are characteristics of Bntity.
E.g.: Student number, studena me é e . t . c
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U Relationship - A natural business association that exists between one or more entities.
The relationshipmayrepresent aeventthat links the entities or merely a logical affinity
that exists between tlemtities

Why should a Tester Know Data Modeling?

Data Models povides the functional and technical aspects of the datdbagm.

Data Models heljin ensuring that the designcomplete for the defined businesses.
Understanding the data models gives an understanding of the functiomakityested.
To carry aut DB Testing like constraint testing, null value tesahg

In case multiple source systems, understanding the data modelirefpl&dating the
guality of data.

et ent i ent N et i ]

We need to understand the two important concepts that actually drive the design of these
data models for OLTP and OLAP systems. They are,
1. ER DataModel
2. Dimensional Datéodel

ER Data Model:

U Entity1 Relationship Data Mode$ a data model that views the real world as entities and
relationships. Entities are concepts, real or abstract atduah informationis collected.
Entities are associated with each other by relationship and attributes are prayerties
entities. Business rules would determine the relationship between each of éntities
datamodel.

U The goal of OLTP data modmslto normalize (avoid redundancy) data aondresenit in
a good normal form. While working with OLTP data modelling, a data modeller has to
understand 1st normal form thru 5th normal faondesign a good dataodel.

U The OLTP data modes popularly called athe OLTP Model or Relationodel

Dimensional Data Model
U Dimensional modellings the design concept used by many data warehouse dedigners
build their data warehouse. ifta logical design technique that se¢@gpresent the data
in a standard, iniitive framework thagllowsfor high-performanceccess.
U It adheres to a discipline that uses the relational modesuwitie important restrictions.

1. Every dimensional modes composed of one table with a mytart key, called
the fact table, and a set smaller tables called dimensitables.

2. Good examples of dimensions are location, product, time, promotion,
organization etc. Dimension tables store records related to that particular
dimension anaho facts (measures) are stotiadheseables.

3. A fact (measure) table contains measures (sales gross value, total units sold) and
dimension columns. These dimension columns are actually foreign keys from the
respective dimensiaables.

4. Since here we loo&tfaster query process, the dade-normalized.

Pagel 1
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Dimensional Data Modelingi Example:

Sales fact table is connected to dimensions location, product, time and organization.

It shows that data can be sliced across all dimensions and again it is possible fta the da
to be aggregated across multiple dimensions. "Sales Dollar" in sales fact table can be calculated

across all dimensions independently or in a combined manner.

FRODUCT DIMEMEI0N

Product Dimenzion [dentificr[PE]

Froduct Category Mame
Froduct Zub-Categaory Mam:
Froduct Mame

Froduct Feature Description
Diake Time Skamp

ORGAMIZATION DIMENEION

Organization Dimensicon [dentificr[PK]

!

EALER FACT

Time Dimension Identifier[FE]
Lacation Dimension ldentificr[FE)
Product Dimenszion [dentificr[FE]
Organization Dimenzion [dentifier[FK]

Corporate Office Mame
Fiegion Mam:

Eranch Mame
Emplopes Mame:

Diake Time Skamp

Counky Mlame
City Mame
Diate Time: Stamp

LOCATION DIFENZION Fales Dallar TIME DIFMENZI0ON

Location Dimenzion ldentificr[FE] Ciake Time Stamp Time Dimension Identificr[PE]
Country Mame Tear Mumboer

Etake Mame DCiay OF T ear

Gluarker Mumber
PAankh Mumber
Pdankh Mame
Mznth Day Mumber
“weck Mumber

DCiay OF *Weck
Calendar Date
Ciake Time Stamp

Difference Between ER modeling & Dimensionallodeling:

ER Data Modeling

Dimensional Data Modeling

Data is stored in RDBMS

Data is stored in RDBMS or Multidimensionad
databases

Tables are units of storage

Cubes are units of storage

Data is normalized and used for OLTP. Optimiz

for OLTP processing

Data is demoralized and used in data
warehouse and data mart. OptimizedGAP

Several tables and chains of relationships amot

them

Few tables and fact tables are connected to
dimensional tables

Volatile(several updates) and time variant

Non volatile and time invariant

SQL is used to manipulate data

ETL tools is used to manijfate data

Detailed level of transactional data

Summary of bulky transactional
data(Aggregates and Measures) useal
businesslecisions

Normal Reports

User friendly, interactive, drag and drop

multidimensional OLARReports
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How to build Dimensional Modeling:

To build Dimensional modeling we need to follow five different phases.
Gathering BusinedRequirements

Conceptual Data ModellingCDM)

Logical Data ModellingLDM)

Physical Data ModellingPDM)

Generatdatalase

gD

=

1. Gathering Business Requirements First Phase:Data Modellers have to interaawith
business analysts to get the functional requirements and with end users to find ¢
reporting needs.

2. Conceptual Data Modelling (CDM) - Second Phase: This data model includesll

major entities, relationships andwill not contain much detail about attributes an
often usedn the INITIAL PLANNING PHASE.

BANK

LOANT YFE LODKUP

INVESTMENT T TPE LODKUP CREDIT CARD T TPE LODKUR

N ESTRAENT CREDIT CARD LOAN

b

SAWING ACCOUNT CHECKING ACCOUNT | GERTIFICATE DEFOST | CREDIT CARD FREMIEFR: CREDIT CARD | GENERAL CREDIT CARD | MORTGAGE LOAN FERSONAL LOAN ALTO LOAN

3. Logical Data Modelling (LDM) - Third Phase: This is the actual implementation o
conceptual modeh a logical datanodel.A logical data modek the version of the
model that represents all of the business requirementsoodanization.

ET ATE LOooKELE
FEato oda [P
EIL LT |
Dinke Time Stomp

ErAFLOTER Lok
Emploucr Identifi=r[FE]
Emplowcr Mame

CIT oy LoOkKUFE

ity o da[FE] N | Dt Times SEamp

ity Pdome 1

Cinte Time Stamp . . . A
ErAFLO v EE
Emploues Identifier[ k]

[T Y kW o] W] =) Erare Coda(FE]

County Code[FE] Ceunty SodefFE]

S unty Fdome — W Cin CedeFED

Dinte Time Stamp FAanager bdentificr[FE] EMFLOTEE EMPLOTER <REF
Emplowes First Fdams Employcs Identificer[(FE]
Emplopes Last Plame Employper ldensifi=rfFE]
Emplopes Full Flame Dot Times Stamp
Cinke [imc FEamp

QUALITY THOUGHT www.QualityThoughtTechnologies.con

Phone: 993486280, 0481002542: Email 1d:gthought99@gmail.com

Pagel 3




QUALITY THOUHGTTECHNOLOGIES

4. Physical Data Modelling (PDM) - Fourth Phase: This is a complete model that
includes all required tables, columnslat®nship, database properties for the physical
implementation of thdatabase.

COUNTEYT LER

ST RO A s H A e (S PO FLILL [P
ST R TP AR HARS S0 RO rRIOLL |
DT TrA_STRAF: DATE RIOT FUILL

=T ATE_LEFR

ET_CO: wARCHARS(S]) FROT RULLLER]
ET__FA: AR HARSLS0]) ROT rROLL .|
DT T A ST RAF: DATE FRICOT UL

oI T T LEFR

ST v v AR H A RS S ] MO UL (R —

CRIT v __FdP: A RCHARSS0]) ROT RULLL

O _ T _STrRAF: DATE RO FIUILL ‘*’ . i .
ErRAFLOTEE

ErRAPLYE_ID: RUIREFRC1O0,.0]) PROOT FRLILLLCRE]

Iy LER CRTRY _CSD: Y ARCHARSCS] R[MOT RULL (FE)

STy OO wAaARCHARSZ[S])] RNOT RNULLEFE] EFT_CDO: waAaRCHARZ[S] ROT RULLIFE])

T v FRA: AR HARZLS0] RIOT ROl — — — = ST YO AR HARSCS] FRULL (FED

O _ TR _STRAAP: DOATE ROT RUILL ST _ S0 ARCHARS(S] RMOT RULLIFE]

rRARSF_ID RURSER RUOLLEFE)

EFRAFLYE_FRST_FEA: W AFRSHAFRS1S] FOOT RO

ErRAFLO TER_LEFR ERAAPLYE_LAST__ R WaAaRCHASARZ(15]) FROT RIOJLL

ErRAAFLYEFR_ID: RNUREERCIO,. O] ErRAFLYE_FULL__ MR WARCHARS(S0]) ROT RULL

ErAFL 7T EF__FEA SR HA RS0 OT_TrA_STRAF: OATE RO RUILL

O _ TR _=STRRAP: OATE ROT PRUILL

ErRAFLOYWEE _EMRMFPFLOTER X FEEF
EFRAFPLYE_ID: FRUREERLIO,.0)
ErRAFL TER _ID: FRUMRMEERL1O,.00]
DOT_ Tk _=ETRAFP: DOATE FRIOT FILILL

A

5. Database- Fifth Phase:DBAG6s i nstruct the data model |l
physical datanodel. Then the SQL codis executedn server to creatdaabases.

Dimension table:

U Dimension tablas one that describes the business entities of an enterprise, represented as
hierarchical, categorical information such as time, departments, locations, and products.
Dimension tables are sometimes called looupeferenceéables.

U Define business terms already familiar tasers
U  Wide rows with lots of descriptiviext

Small tables (about a millicmows)

Joined tdfacttable by a foreigikey

Heavilyindexed

SomeTypical dimensions time periods, geographic reg (markets, cities), products,

customers, salespersatc.

el el ant i e

Fact Table:

U Represents a business process, i.e., models the business process as dn ttifdata
model
U Contain the measurements or metrics or facts of business processes. Usuallyi@a nume
data.
0 Some typical factg a Fact Tablare,
U "monthly sales numbeiih the Sales businepsocess
U mostare additive (sales this montkpmeare senyadditive (balance as of), some
are not additive (unitrice)
Fact tables contain foreign keys to thimension tables

Page14
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Measures: (Facts)

U A Fact table consists afeasures.

0 The measures are quantitative or factual data about the subject. The measures are
generally numeric and correspond to the how much or how ns®ces of guestion.

U A measure cabebased on aolumn ina table oiit canbe calculated.

U Examples- price, produckales,product inventory, revenue, sale amountet profit
margin and sdorth.

Facts do noexist ina vacuum. They exigh the context of time, place, product, etc. For
example, "units sold @neans sales of a particular product, a a particular time, in a particular
place. A fact stands at a cressction of multiple dimensions. The combination of facts atin
"who, what, where, and whendof these facts can berepresented in a dimensional sar schema.
Dimensions:

Dimension tables are a composite of one or more columns as pkmaandothercolumns
known as attributes. As an example, a time dimension is shown below.

Time
1mension
Date_key (PK)

Holiday_flag
Overtime_flag

Day_of week

—Fiseal—gHaref——————
Fiscal_year

Dimensions typically contain hierarchies. Hierarchies show the pehddtrelationships
between elements of the dimension. Hierarchies are used to logically group and analyze
information within one dimensionn other words, dimensions contain hierarchies, which are
natural structures within business dimensions, as shown in Table 4 below:

Description Hierarchy

Geography Dimension table | Store wihin Zip Code

is at the store level but can | Zip Code within City

rolled up through to region | City within Country

Country within State

State within Region

Product Dimension Hierarchy Universal Product Code within Produc
Line

Product Line within Brand
Brand within Category
Category within Department
Time Dimensio Hierarchy | Day within Week

Week within Month

Month within Quarter
Quarter within Year

Pagel 5
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Star Schema:

In the star schema design, a single object fébetablg sits in the middle and is radially
connected to other surrounding objects (dimension lookup tables) like a star. Each dimension is
represented as a single table. The primary key in each dimendiernstatlated to a foreign key
in the fact table.

Store Dimension Time Dimension

\ Fact Table /

Customer Dimension / Product Dimension

hitp:/fwwrw. 1key data. com/datawarehousing/star-schema. html

All measures in the fact table are related to all the dimensions that fact table is related to. In other
words, they all have the same level of granularity.

A star schema can be simple ongaex. A simple star consists of one fact table; a complex star
can have more than one fact table.

Let's lookat an example: Assume our data warehouse keeps stasdata, and the different
dimensions are time, store, product, and customer. In this teséigure on thdeft repesents

our star schema. The lines between two tables indicate thatiglzepgimary key / foreigrkey
relationship between the two tables. Note that different dimensions are not relatedriotbae

Snow flake schema

The snowflake schema is an extension of sh& schemawhere each point of the star
explodes into more points. In a star schema, each dimension rsseafed by a single
dimensional table, whereas in a snowflake schema, that dimensional table is normalized into
multiple lookup tables, each representing a level in the dimensional hierarchy.

Store Dimension Time Dimension /
™~
\ Fact Table /
/ ™S e
Customer Dimension Product Dimension
™ ©
http a1 ke t by bt 1 ml H
2
o
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For exampe, the Time Dimension that consists of 2 different hierarchies:
1.Year Y NMmypt h Y
2.We e k Day

We will have 4 lookup tables in a snowflake schema: A lookup table for year, a lookup
table for month, a lookup table for week, and a lookup table for day. Year is connected to Month,
which is then connected to Day. Week miyoconnected to Day. A sample snowflake schema
illustrating the above relationships in the Time Dimension is shown to the right.

The main advantage of the snowflake schema is the improvement in query performance
due to minimized disk storage requiren®er#nd joining smaller lookup tables. The main
disadvantage of the snowflake schema is the additional maintenance efforts needed due to th
increase number of lookup tables.

Types of Dimensions;

i Conformedimensions

U Degenerat®imensions

U JunkDimensions

U  Slowly changingDimensions

Conformed Dimension:

A conformed dimensiofis a dimension that has exactly the same meaning and content
when being referred from differefact tables. A conformed dimension can refer toultiple
tablesin multiple data marts whin the same organization. For two dimension tablebdo
considered as conformed, they maiherbeidentical or onemustbe a subset of another. There
cannotbe any other type of difference between the two tables. For example, two dimension
tables hat are exactly the same except for the primary key are not considered conformed
dimensions.

The time dimensiolis a common conformed dimensiaman organization. Usually the
only rulesto consider with the time dimension are whether theeefiscal yeain additionto the
calendaryearand the definition of a week. Fortunately, both are relatively eassolve. In the
caseof fiscal vs calendar year, onmaygo with either fiscal or calendar, or an alternaiséo
have two separate conformed dimens, one for fiscal year and one for calendar year. The
definition of a weekis also something that care different in large organizations: Finance may
use Saturday tériday, while marketing may use Sunday to Saturday. In this caseshaeald
decide oma definition and move on. The nice thing about the time dimensiomce these rules
are set, the values the dimension table will never change. For example, October 16th will
never become the 15th deyOctober.

Junk Dimension:
In data warehouse dign, frequently we run into a situation where there are yes/non_

indicator fields in the source system. Through business analysis, we know it is necessary to keej
those information in the fact table. However, if keep all those indicator fields in thalbéest t ‘é‘a
o
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not only do we need to build many small dimension tables, but the amount of information stored
in the fact table also increases tremendously, leading to possible performance and managemer
issues.

Junk dimensioris the wayto solve this problem. In gunk dimension, we combine these
indicator fields into a single dimension. This way, we'll only neebuild a single dimension
table, and the number of fields the fact table, as well as theize of the fact tal®, can be
decreased. The contentthe junk dimension tablas the combination of all possible value$
the individual indicatofields.
Let's look at an example. Assuming that we have the following fact table:

FACT_TABLE

CUOSTOMER_ID

PRODUCT_CD

TXN_ID

STORE_ID

TN _CODE

COUPON_IND

PREPATY_ IND

T3 _ADAT

In this example,he last 3 fields are all indicator fields. In this existing format, eac
of them is a dimension. Using the junk dimension principle, we can combine them into a
junk dimension, resulting in the following fact table:

FACT_TABLE

CUSTOMER_ID

PRODUCT_CD

TXIN_ID

STORE_ID

JUNK_ID

TXIN_AMT

Note that now th@umberof dimensiondn the fact table went from 7 to

The content of the junk dimension table would look like the following
DIM_JUNIK

JUNK_ID TXN_CODE COUPON_IND PREPAY_ IND
o1 1 S X
2 2 Y S
3 3 X '
4 1 S In
5 2 2 iug
5 3 S ing
7 1 T T
8 2 n 5
2 3 n 3

10 1 T ing
11 2 n iag
12 3 in) ing

In this casewe have3 possible values for the TXN_CODE field,p@ssiblevalues for
the COUPON _INDfield, and 2 possible values for the PREPAY _IND fielchis resultsin a
total of 3 x 2 x 2 = 12 rows for thenk dimensiortable.

By using a junk dimensiomo replce the 3 indicatofields, we have decreased the
number of dimensions by 2 and also decreased the nuwhffiefds in the fact table by 2This 0
will result in a data warehousing environment that offers better performance as well as beilT'gJ
easier tananage 8
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Degenerate Dimensions:

A degenerate dimension is when the dimension attribute is stored as part of fact table, and
not in a separate dimension table. These are essentially dimension keys for which there are n
other attributes. In a data warehouse, these are often used as the result of a drill through query t
analyze the source of an aggregated number in a report. You can use these values to trace back
transactions in the OLTP system.

Role Playing Dimensions:

A role-playing dimensionis one where thesamedimension keyd along with its
associated attributés canbejoinedto more than one foreign ke the facttable. For example,
a fact table may include foreign keys for both Ship Date and Delivery Dateh8samedate
dimension attributes apptp each foreign key, so you can join the same dimension taleth
foreign keys. Here the date dimensi@ntaking multiple roles tamap ship date as welas
delivery date, and hence the name of Role Plajimgnsion.

Slowly Changing Dimensions

Christina is a customer with ABC Inc. She first lived in Chicago, lllinois. So, the original
entry in the customer lookup table has the following record

Customer Key |[Name State
1001 Christina lllinois

At a later dag, she moved to Los Angeles, California on January, 2003. How should ABC Inc.
now modify its customer table to reflect this change? This is the "Slowly Changing Dimension”
Type 1: The new record replaces the original record. No trace of the old record exists.

Type 2: A new record is added into the customer dimensibleta herefore, the customer is
treated essentially as two people.

Type 3: The original record is modified to reflect the change.

In Type 1 Slowly Changing Dinension the new information simply overwrites the original
information. In other words, no history is kept.
In our example, recall we originally have the following table:

Customer Key |[Name State
1001 Christina lllinois

After Christina moved from lllinoiso California, the new information replaces the new record,
and we have the following table:

Customer Key |[Name State
1001 Christina California

Advantages - Thisisthe easiest way to handle the Slowly Changing Dimension
problem, since theris noneed to keep track of the aldformation.

Pagel 9
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Disadvantages - All history is lost. By applying this methodologtt, is not possibleo
trace backn history. For examplen this case, the company would rimable to kow
that Christindived inlllinois before.

Usage About 50% of theime.

When to use Typel: Typel slowly changing dimension shoute used wherit is not
necessary for the data warehouse to keep track of histhaages.

In Type 2 Slowly ChangingDimension, a new record is added to the table to represent the new
information. Therefore, both the original and the new record will be present. The newe record
gets its own primary key.

In our example, recall we originally have the following table:

Custoner Key | Name State
1001 Christina [llinois

After Christina moved from lllinoiso California, we add the new information as a new e
the table:

Customer Key | Name State
1001 Christina lllinois
1005 Christina California

Advantages - Thisallows wsto accurately keep all historicaformation.

Disadvantages - This will cause the sizef the tableto grow fast. In cases where the
number of rows for the tabls very high to start with, storage and performance can
become a concern.Thisnecessaly complicates the ETprocess.

Usage About 50% of theime.

When to use Type 2 Type 2 slowly changing dimension should be used wihes
necessary for the data warehouse to track histacheaiges.

In Type 3 Slowly Changing Dimensionthere will be o columns to indicate the particular
attribute of interest, one indicating the original value, and one indicating the current value. There
will also be a column that indicates when the current value becomes active.

In our example, recall we originally hathe following table:

Customer Key |[Name State
1001 Christina lllinois
To accommodate Type 3 Slowly Changing Dimension, we will now have the following columns:
CustomeiKey

Name
Original State
Current State
Effective Date
After Christina moved from llfiois to California, the original information gets updated, and we

have the following table (assuming the effective date of change is January 15, 2003): o

Customer Key |Name Original State | Current State  |Effective Date Nq,
&g
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1001 Christina lllinois California 15-JAN-2003

1 Advantages - This does not increase the size of the table, since new information is
updated. This allows us to kespmepart ofhistory.

1 Disadvantages- Type 3 will not beableto keep all history where an attributechanged

more than once. For examplé Christina later moves to Texas on December 15, 2003,

the California information wilbelost.

Usage Type 3israrely usedn actualpractice.

When to usélype3: Type Il slowly changing dimension should otilgused wherit is

necessary for the data warehotsérack historical changes, and when such changes will

only occur for a finite number ¢ifne.

E

1)SCD-1:
HERE THE PREVIOUS DATA OVERWRITEBBY CURRENTDATA
MEANS HERE ONLY MAINTAIN CURRENTDATA.
2)SCD-2:
HERE JUST ADD THE ADDITIONALRECORDS
0 VERSIONING: MEANS HERE JUST SEND THE UPDATED RECORDS TO
THE TARGET ALONG WITH VERSION NUMBER.NEW RECORDS WILL
BE SENDING TO THE TARGET ALONG WITH PRIMARXKEY
0 FLAGVALUE:HERE UPDATED RECORDS SEND TO THE TARGET
ALONG WITH 0 AND RECENT RECORDS SEND TO THE TARGET
ALONG WITH 1
o EFFECTIVE DATE RANGE:MEANS HERE TRACKS THE BOTH
PREVIOUS AND CURRENTDATA

Methodl for Versioning
Type 2:
Supplier_Key  Supplier_Code  Supplier Name Supplier_State Version.

123 ABC Acme  Supply CA 0
Co

124 ABC Acme  Supply IL 1
Co

Method2: for
Type To Add the Effective date Columns
Supplier_ Key  Supplier_Code  Supplier Name Supplier_State Start Date End_Date

Page2 1

123 ABC Acme Supply CA 01-Jan 21-Dec
Co 2000 2004
124 ABC Acme  Supply IL 22-Dec
Co 2004
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The ndl End_Date in row two indicates the current tuple version. In some cases, a
standardized surrogate high date (e.g. 99831) may be used as an end date, so that the field
can be included in an index, and so that-mallie substitution is not requirechen querying.

3)SCD-3;
o HERE MAINTAINS JUST PREVIOUS AND CURRENTDATA

Types of Facts
Additive: Additive facts are facts that can be summpdhrough all of the dimensions
in the fact table.
SemiAdditive: Semiadditive facts are facts that ceesunmedup for some of the
dimensionsin the facttable, but not thethers.
Non-Additive: Nonradditive facts are facthat cannot besummedup for any of the
dimensionspresentn the fact table.

Example of Additive Fact

Date

Store

Product

Sales_ Amount
Sales_ Amountis an additive fact, because you can sum up this fact along any of the three
dimensions present in the fact tablelate, store, and product

Example of SemiAdditive or Non Additive Fact

Date

Account

Current_Balance

Profit_Margin
Current _Balanceis a semiadditive fact, as it makes sense to add them up for all accounts
(what's the total current balance for all accounts in the bank?), but it does not make sense to ad
them up through time

Profit_Margin is a noradditive fact, for it doesot make sense to add them up for the account
level or the day level.

Fact less Fact tables:

A factless fact table is a fact table that does not have any measures. It is essentially an
intersection of dimensions. On the surface, a factless fact tatdendbenake sense, since a fact
table is, after all, about facts. However, there are situations where having this kind of relationship
makes sense in data warehousing.

For example, think about a record of student attendance in classes. In this case, the fac
table would consist of 3 dimensions: the student dimension, the time dimension, and the class
dimension. This fact less fact table would look like the following:

Page2 2
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FACT ATTENDANCE
STUDENT_ID

CLASS_ID

TIME ID

The only measure that you can possibly attach¢b eambination is "1" to show the

presence of that particular combination. However, adding a fact that always shows 1 is redundant

because we can simply use the COUNT function in SQL to answer the same questions.
Factless factables offers thenostflexibility in data warehouse design. For example, one
can easily answer the following questions with this kess$ factable:
How many students attended a particular class on a partieyfar
How many classes on average does a student attend on dayiven
Without using dact less facttable, we will need two separdeettables to answer the above
two questions. With the abovact less factable,it becomes the only fact table thatseded.

Types of Fact Tables

Cumulative: This type offact table describes what has happened over a period of time.

For example, this fact table may describe tibtal sales by product by store by day
The facts for this typef fact tables are mostly additive facts. Tinst example presented
hereis a cumulative dcttable.

Snapshot Thistype of fact table describéke state of things in a particular instance
of time, and usually includes more seadditive and noradditive facts. The second
example presented hessa snapshofacttable
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TERADATA BASICS
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Teradata Overview
What is Teradata?

Teradatais a Relational Database Management System (RDBMS) that drives a
C 0 mp a n ywarghousa. t a

Teradata is an @m system, compliant with industry ANSI standards

Teradatais a large database server that accommodates multiple client applications
making inquiries against concurrently. Various client platforms access the database through a
TCP-IP connection or aoss an IBM mainframe chanrennection.

The ability to manage terabytes of data is accomplished using the concept of parallelism,
wherein many individual processors perform smaller tasks concurrently to accomplish an
operation against a huge repository dsfta. To date, only parallel architectures can handle
databases of this size.

Why Teradata?

There are many reasons why customers like you choose Teradata as the preferred platform for
enterprise data warehousing:

Supportanore warehouse datathan all canpetitors combined. There are over 300 1 TB

or larger warehouses thefield.

Supportseasy scalabilityfrom a small (10 GB) to a massive (100+TRjabase.

Provides garallel-aware Optimizer that makes query tuning unnecesdarget a

query torun.

Automatic and even data distributioneliminates complex indexing schemes or time

consumingeorganizations.

Designed and built witparallelism from day one (not a paraliedtrofit).

Supports adhoc queriesusing industrystandard SQL, and includes S@tady

database management information §lzg).

Single operational view of the entire MPP sys{&WS) and single point of control for

the DBA (Teradatdanager).
Teradata has been doing data warehousing longer than any other vendor.Teradata was built for
decision support from the beginning.

Scalability in a Production Environment

Teradata customers run the largest relational database systémesworld, but they
of t en dondtwaysMamyrtimes, @ wdampanyhstatts dutilding a data warehae in
one area of the company. When they see the benefits realized from that one area, they envisio
the value of adding more areas to the data warehofsethe valueis realized, they add even
more subject areas, and the systgaws.

The Teradata systm may beas small as 10 gigabytes. With its Parallelism and
scalability, Teradatallows you to start smallith a single node and grow large with many
nodes through linear scalability. The largest Teradata syisteasw more than 33@odes.

Teradata ecommodates such growth in many ways, including:

Page2 5
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Ability to handlemany concurrentisers.

1 Ability to add more nodes to increase processing powsath no requirement to change
applications or utilities, or replaceetldatamodel.

1 Ability to add more disk capacity or processing poweith norequirement to
offload/reload data or manually partitidata.

Teradata Advantages

Teradata provides customers with unlimited, proven scalability. Teradata can scale from
10 ggabytes to over 100 terabytes of data on a single system. When we talk about scalability, it
isn6t just about being able to grow very | @
growth without losing any performance capabilities. This scalgbpitovides investment
protection for customer's growth and application development.

As is provenin every benchmark we perform, Teradata can handlentys concurrent
users, who are often running complex queries. Our competitors have difficulty whem toryin
run multiplequeries.

The parallelism of Teradata is unlimited. The Teradata Database performs every task in
parallel, including joins, sorts, and aggregations.

Our optimizer is the most robust in the industry, able to handle multiple,complex gqueries
joins per query, and unlimited duc processing.
Teradata provides the lowest total cost (TCO) of ownership due to:

Ease of setup andaintenance

No reorganization of dateeded

Most robust utilitiesn theindustry

Low cost of disk to dataatio

Easein expanding theystem

High availability is also a major advantage because with the Teradata architecture, there is ng
single point of failure fault tolerance is buiin to the system. Teradata is the only database that
is truly scalable, and this etids to data loading with the use of our parallel utilities.

Teradata Advantages
Unlimited, Proven Scalability
Most Concurrent Users- Multiple complexqueries

1 Unlimited Parallelism - Parallel sortgaggregations, temporary tables - ' shared-nothing &

architecture
Mature Optimizer - Complex queriegpins per query, atchocprocessing
Model the Business 3NF, robustwiew processing, staschema
Lowest TCO - Ease of setup and maintenance, robust parallel utilit@s-orgs, lowest
disk to data ratio, robust expansiatility
High Availability - No single point of failure, scalable data loading, parallel iddiies

Teradata d A Brief History
Teradata Corporation was founded1979 in Los Angeles, California. The corporate
goal waghe creation of a database computer that could handle bidionasvs of data, up tand

Page2 6
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beyond a terabyte of data storage. In 1982, the YNET technology was patentdte for
parallelism that waatthe heart of tharchitecture. The YNET was the interconnect that allowed
hundreds of individual processors to share the same bandwidth fisttfieradatsystems.

After five years in development, a product was shipped to the first customer in 1984,
based on the TeradaOperating System (TOS). In 1987, Teradata went public with its first stock
offering. In 1989, Teradata partnered with NCR Corporation to build the next generation of
database computers. Project 90 developed the advancements that made the 3600
system posble.

By 1990, the first terabytsized Teradata Database was in production.

NCR was purchased by AT&T Corporation in 1991 and Teradata was purchased and
folded into the NCR structure in 1992.

In 1995, the Teradata Database was ported to the UNIPRKE qperating system.

In 1996, AT&T spun NCR off into a separate company and by 1997 NCR had become
the world leaderin scalable data warehouse solutions, doehe strength of the Teradata
Database. Teradataa consistenteader inall categorieof multiple user TPED benchmarks,
including 100 GB, 300GB, arfiTB.

Teradata continued on its path as an open system. In 1998 it was ported to Windows NT,
then in the fall of 2000 it became available on Windows 2000.

By the end of 2000, NCR created the Teradatasidim, which is committed to Teradata
and to Data Warehousing through today and beyond.

By the end of 2002, Teradata Division released Teradata V2R5 which is a major release
including features such as PPI, roles and profiles, multivalue compression, @nd mo

By the end of 2007: Teradata launches Teradata 12

By the end of 2009: Teradata launches Teradata 12

By the end of 2013 Teradais named a leadein Gartner's Data Warehouse DBMS
Magic Quadranin February2013

How large is a Trillion?

A trillion is ten to the twelfth power that means 12 zeroes! Teradata was the first
commercial database system to support a trillion bytes of data. Today, we have systems with
more than 100 trillion bytes of data.

It is hard to imagine the size of a trillion. We thitilat because we have a word for it, we
know how big it really is. Most people are comfortable with kilobytes, megabytes, and even
gigabytes, but terabytes are another three orders of magnitude. A terabyte is 1,000 gigabytes
Your laptop might have a®r 10-GB hard drive-- a terabyte is equal to 56 -I8B drives.

How Large is a Trillion?

1 Kilobyte = 103 = 1000 bytes

1 Megabyte = 106 = 1,000,000 bytes

1 Gigabyte = 109 = 1,000,000,000 bytes

1 Terabyte = 1012 = 1,000,000,000,000 bytes

1 Petabyte = 1015 =000,000,000,000,000 bytes

1 Exabyte = 1018 = 1,000,000,000,000,000,000 bytes

1 Zetabyte = 1021 = 1,000,000,000,000,000,000,000 bytes

1 Yottabyte = 1024 = 1,000,000,000,000,000,000,000,000 bytes
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1 million seconds = 115days

1 billion seconds = 31.6 years

1 trillion seconds = 31,688 years

1 million inches = 15.7 miles

1 trillion inches = 15,700,000 miles (30 round trips to the moon)
$1 million = < $ .01 for every person in U.S.

$1 billion = $ 3.64 for every person is%.

$1 trillion = $ 3,636 for every person in U.S.

Designed for Todayds Business

Teradata was built from the start for de
founders worked to fulfill are even more pressing today: market fluctuations)| glompetition,
high customer expectations, and the need to make faster decisions at all levels. Do these
challenges sound familiar to you?
The key to these challenges is knowledge. Teradata helps you get that knowledge to meef
the stringent requirement§o t odaydés business with:
1 Large capacity database machineTeradata handles the large data storage requirements
to process the large amounts of detail data for deasipport.
o Billions of rows
0 Terabytes oflata
1 Performance: Early relational systems suftat severe performance limitations as table
size increased. Teradata addresses the performance issuesdstkingses.
1 Single data store for multiple clients: Instead of replicating a database for different
hosts, with Teradata you statence and usi for all clients. Thiss what's known as "a
single version of theuth”.
1 Connectivity: Teradata connects easity networkattached host systems as well as
mainframehosts.
1 Standard access language (SQL)SQL has been adapted as the industry stanidard
relationaldatabases.
1 Manageable growth: Teradata systems are linearly expandablelkmw for growth
without performancedrop-off.
1 Fault tolerance: Teradata can automatically detect and recover from one or more
hardwardailures.
1 Data integrity: To guarantee the integrity of the data, transactionseéhercompleted
or, if afault occurs, rollecdback.
Throughout this course, you will see more about how Teradata meets the business challenges of
today and tomorrow.

They know that if data ddiles, the system can expand easily to accommodate it.
The workload for creating a table of 100 rows is the same as creating 1,000,000,000
rows!
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Components and Architecture

What is a Node?

Up to this point, we have discussed relational databases in terms of how the user seeg
them - as a collection of tables that relate to one another.Now we'll look at the physical
components of the system.

A node is made up of various hardware a nd so#veamponents. All applications run
under UNIX , or Windows, and all Teradata software runs under PDE. All share the resources of
CPU and memory on the node.

AMPs and PEs areirtual processors (vprocs)running under control of the PDE. Their
numbers areddtware configurable.

AMPs are associated withrtual disks (vdisks), which are configured as ranks of a disk
array.

The "Shared Nothing" architecture of Teradata means that each vproc is responsible for
its own portion of the database, and for alhakiés to be performed on that part of the system.

All AMPsand PEs communicate via tB¥NET, whichis a message passing system. In
an SMP (Symmetric MukPProcessing) systent,is implemented as boardless BYNET, and in
MPP (Massively Parallel Procesg)rsystemsit isimplemented as a software and hardware
solution. The BYNETallo ws multiple vprocs on multiple nodes to communicate with each
other. PDE actually controls messgugessing activity, while the BYNET handles message
gueuing andlow control.

An application that runs under the control of PDE, such as Teradata, is considered a

Trusted Parallel Application (TPA).

Note: The versatility of the Teradata Database is based on virtual processors (vprocs) that
eliminate dependency on specialized ptgisprocessors. These vprocs are a set of software

processes that run on a node under the Teradata Parallel Database Extensions (PDE) and the
multitasking environment of the operating system.
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+ Teradata software, the LAN gateway, and channel-driver software run as processes.

* AMPs and PEs are virtual processors (vprocs) which run under Parallel Database
Extensions (PDE).

* AMPs are associated with virtual disks (vdisks).

* A single node is called a Symmetric Multi-Processor (SMP).

MPP System

When multiple SMP nodes are connected to form a larger configuration, we refer to this
as aMassively Parallel Processing (MPP¥ystem.

TheBYNET connects multiple nodes together to create an MPP system.

Because Teradata islmearly expandable database system, as additional nodes and
vprocs are added to the system, the system capacity scales in a linear fashion.

The BYNET can currently support 512 nodes with the capacity to support 2048 nodes in
the future.

An MPP system hasvo BYNET networks (BYNET O and BYNET 1). Because all
networks in a system are active, the system benefits from having full use of the aggregate
bandwidth of all the networks. Traffic is automatically and dynamically distributed between the
BYNETSs . Sincehe number of the networks can be scaled, the performance can also be
scaled to meet the needs of especially demanding applications.

Each BYNET network has multiple connection paths. If the BYNET detects an unusable
path in either network, it will automatily reconfigure that network so all messages avoid the
unusable path. Additionally, in the rare case that BYNET O cannot be reconfigured, hardware on
BYNET 0 is disabled and messages areorged to BYNET 1, and vice versa.
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drn rn.'J b
Ieracata MPP System

@
| BYNET 0
BYNET Cabling

(fiber channel)

provides

interconnect for
‘ MPP System

SMP System MPP System

Multiple nodes are configured into a Massively Parallel Processing (MPP)
system.

= A physical message-passing layer called the BYNET is used to interconnect
multiple nodes.

+ Teradata is linearly expandable—as your database grows, additional nodes
may be added.

+« The BYNET can support 512 nodes.

Cliques

A clique is a set of Teradata nodes that share a common set of disk arrays. Cabling a
subset of nodes to the same disk arrays creates a clique.

In the event of node failure, virtual processors on thedailode can migrate to another
available node in the cligue to keep the system operational. Access to all data is maintained. In
order for the vprocs to migrate, all nodes in a clique must have access to the same disk arrays.

The diagram on the facing pagkows a twelvanode system consisting of three cliques,
each containing four nodes. Because all disk arrays are available to all nodes in the clique, the
AMP virtual processors will retain access to their responsible rows.

In the event of three out of fonodes failing, the remaining node would attempt to
absorb all virtual processors from the failed nodes. Because each node can support a maximur
of 128 virtual processors, the total number of virtual processors for the cligue should not exceed
128.
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Lalg Cliques

+ Aclique is a defined set of
nodes with failover capability.

+ All nodes in a clique are able to
access the vdisks of all AMPs in
the clique.

« If a node fails, its vprocs will
migrate to the remaining nodes
in the clique.

+ Each node can support 128

Clique 1 Clique 3 vprocs.
_ \ Disk cabling groups
Clique 2 nodes into cliques.

Major Components of a Teradata System
We have looked at the overall node, and now we will describe the components that make
up a node in detalil.

Parsing Engine (PE)
The Parsing Engin€¢PE) is a component that interprets SQL requests, receives input
records, and passes data. To do that it sends the messages through the BYNET to the AMPs.

BYNET
The BYNET is the messagwmssing layer. It determines which AMP(s) (Access Module
Processor¥hould receive a message.

Access Module Processor (AMP)

The AMP is a virtual processor (vproc) designed for and dedicated to managing a portion
of the entire database. It performs all database management functions such as sorting
aggregating, and formatg data. The AMP receives data from the PE, formats rows, and
distributes them to the disk storage units it controls. The AMP also retrieves the rows
requested by the Parsing Engine.

Disks
Disks are disk drives associated with an AMP that dtwwedata rows. On current
systems, they are implemented usirdjsk array.
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1£‘z Major Components of a Teradata System

SQL Request }— —-| Answer Set Response |
Node

Parsing Engine

|

| BYNET l

} !

|

AMP H AMP H AMP H AMP ‘
|
|

I I
I I I
Disk Storage Disk Storage Disk Storage Disk Storage

The Parsing Engine

A Parsing Engine (PE)is a virtual processor (vproc). It is made up of the following
software components: Session Control, the Parser, the Optimizer, and the Dispatcher.

Once a valid session has been established, the PE is the component that manages th
dialogue between the client application and the RDBMS. Each PE can handle up to 126,session
and each session can handle multiple requests.

Session Control

The major functions performed by Session Control are logon and logoff.Logon takes a
textual request for session authorization, verifies it, and returns a yes or no answer. Logoff
terminateany ongoing activity and deletes the se

Parser

The Parser interprets SQL statements, checks them for proper SQL syntax and evaluates
them semantically. The PE also consults the Data Dictionary to ensure that all objects and
columns exisand that the user has authority to access these objects.

Optimizer
The Optimizer is responsible for developing the least expensive plan to return the
requested response set. Processing alternatives are evaluated and the fastest plan is chosen. T
planis converted to executable steps, to be performed by the AMPs, which are then passed to th¢
dispatcher. In order to maximize throughput and minimize resource contention, the optimizer
must know abousystem configuration availableunits of parallelism (AMPs and PE's), and
data demographics The Teradata Optimizer is robust and intelligent. The optimizer enables
Teradata to handle multiple complex, ad hoc queries efficientlyptrallel-aware
andcostbasedand uses full loolahead capability.
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Dispatcher
The Dispatcher controls the sequence in which the steps are executed and passes the steps

on to the BYNET. It is composed of executioncontrol and respomseol tasks. Execution

control receives the step defioitis from the Parser and transmits them to the appropriate

AMP(s) for processing, receives status reports from the AMPs as they process the steps, anﬂ

passes the results on to response control once the AMPs have completed processing. Responge

control returs the results to the user. The Dispatcher sees that all AMPs have finished a step

before the next step is dispatched. Depending on the nature of the SQL request, a step

will be sent to one AMP, or broadcast to all AMPs.

Components and Architecture Pagé3!

’:q; The Parsing Engine

SQL Request >-—I I.—‘ Answer Set Response |
The Parsing Engine is responsible for:

Managing individual sessions Parsing Engine
(up to 120 sessions per PE)
System Configuration

Parsing and optimizing your SQL
Available Units

requests
’ of Parallelism
Data Demographics

Building query plans with the
parallel-aware, cost-based,
intelligent Optimizer

Dispatching the optimized plan to
the AMPs

EBCDIC/ASCII input conversion (if

Dispatcher

necessary) [ BYNET ]
Sending the answer set response ¥ ¥ v ¥
back to the requesting client I e I I e I I BaiE I I e I

s R s R v

BYNET

The BYNET handles the internal communication of the Teradata Database. All
communication between PEs and AMPs is done via the BYNET.

When the PE dispatches the steps for the AMPs to perform, they are dispatched onto the
BYNET. The messages are routed to the appropriate AMP(sS) where results sets and statug
information are generated. This response information is also routed back to the requesting PE vid
the BYNET.

Depending on the nature of the dispatch request, the communibatiween nodes may
be a:

1 Broadcas® messagésrouted to all node thesystem.
1 Point-to-pointd messagés routed to one specific nodethe system.

Once the message is on a patrticipating node, PDE directs the message to the appropriat
AMPs on that nodeAll AMPs receive a broadcast message. With a pkgoint or multicast
(multiple AMPs) message, the message is directed only to the appropriate AMP(s) on that noceg

So, while a Teradata system does do multicast messaging, the BYNET hardware alcﬁ’fg

11%

cannotdo it - the BYNET can only do poirtb-point and broadcast between nodes. 2
o
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The BYNET has several unique features:

Fault tolerant: each network has multiple connection paths. If the BYNET detects an unusable
path in éher network, it will automatically reconfigure that network so all messages avoid the
unusable path. Additionally, in the rare case that BYNET O cannot be reconfigured, hardware on
BYNET O is disabled and messages areorged to BYNET 1, and vice versa

Load balanced:traffic is automatically and dynamically distributed between both BYNETS.

Scalable: as you add nodés the system, overall network bandwidth scales lineartyeaning
an increasén system size withoubssof performance.

High Performance: an MPP system has two BYNET networks. Because both networks are
active, the system benefits from the full aggregate bandwidth.

The technology of the BYNET is what makes the T eradata parallelism possible.
Components and Architecture Pagé3!

lorriaba
101 i<l BYNET
@
SQL Request '— _’| Answer Set Response
Node
‘ Parsing Engine ‘
i
| BYNET |
—
! ] ] ]
|AMP||AMP||AMP||AMP|
I I
S —— e E— E i j E i E
Disk Storage| Disk Storag

Dual redundant, fault-tolerant, bi-directional interconnect network that enables:
Automatic load balancing of message traffic.
Automatic reconfiguration after fault detection.
Scalable bandwidth as nodes are added.

The BYNET connects all the AMPs on the system:
Between nodes, the BYNET hardware carries broadcast and pointto-point
communications.
On a node, BYNET software and PDE together control which AMPs receive a
multicast communication.

The Access Module Processor (AMP)

The Access Module Processor (AMP)s the virtual processor (vprodp Teradata's
sharednothing architecture thas responsible for managing a portion of the database. An AMP
will control someportion of eah table on the system. AMPs do the physical work associated
with generating an answer set, including sorting, aggregating, formatting and converting. The
AMPs perform all database management functiotisesystem.

An AMP responds to Parser/Optimizerpdransmitted across the BYNET by selecting LO
data from or storing data to its disks. For some requests, the AMPs may redistribute a copy of
data to other AMPs.
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The Database Manageisubsystem resides on each AMPisTsubsystem will:
Lock databases ardbles.

Create, modify, or delete definitionsoftables.

Insert, delete,or modify rows within thetables.

Retrieve information from definitions andables.

Return responses to tBéspatcher.

= =4 =4 -8 9

Earlier in this coursewe discussed the logical organization of data into tables. The database
manager subsystem provides a bridge between that logical organization and the physical
organization of the data on disks. The Database Manager performs argpagement function
that controls the use and allocation of space.

Teradata performs all tasks in parallel, providing exceptional performance. The greater the
number of tasks processed in parallel, the better the system performance. Many databases cal
themselves "parallel”,ut they can only perform some tasks in parallel.

e

| oS oo Ta by
ICradaidl . The Access Module Processor (AMP)
@
| Answer Set Response |
AMPs are responsible for: r
+ Storing and retrieving rows to | Parsing Engine ‘
and from disks i
Lock management
Sorting rows and Aggregating | BYNET |
columns v ¥ ¥ ¥
Join processing I AMP I I AMP I I AMP I I AMP |

Output conversion and
formatting (ASCII, EBCDIC)
Creating answer sets for clients
Disk space management and
Accounting

Special utility protocols

R AMPs perform
Recovery processing

all tasks in parallel

Disk Arrays

A disk array is a configuration of disk drives that utilizes specialized controllers to
manage and distribute data and parity across the disks while providing fast acceksgtaand
integrity.

The disk array controllers are referred todasil redundant active array controllers,
which means that both controllers are actively used, in addition to serving as backup for each
other.

EachAMP vproc must have access to an array colfigrowhich in turn accesses the ©
physical disks. AMP vprocs are associated with one or more ranks (or mirrored pairs) of data. 02
&
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The total disk space associated with an AMP is calledisk. A vdisk may have up to tee
ranks.

e

‘rc;f Disk Arrays

« Each AMP vproc is assigned
to a vdisk. [scsiips |

e A vdisk is all the storage
space assigned to an AMP.

e A vdisk can be composed of
multiple disk array ranks.

sScCsi

e Disk controllers manage and
BUS

distribute data and parity.

What is a rank?

- Composed of physical drives.
- All drives have the same SCSI ID Dual Redundant Active
- Each drive is on a different SCSI bus Array Controllers

Teradata Client Software

The Teradata Database requires three distinct pieces of software: TPA, PDE, and OS.

An operating system (OS), UNIX or Windows 2000, and a Teradata software license are
necessary for each node.

A TrustedParallel Application (TPA) implements virtual processors and runs on the OS
with PDE. The Teradata Databse is classified as a TPA.

The components of the Teradata Database software include
1 ChanneDriver

1 TeradataGateway
1T AMP
1 PE
Linear Growth and Expandability

The Teradata Database is the first commercial database system to offer true parallelism
and the performance increase that goes with it. Think back to the example we just discussed o
how rows are divided up among AMPs. Assume that our three taBRWLOYEE,
DEPARTMENT, and JOB total 100,000 rows and 50 users.

What happens if yodouble the number of AMPsand the number of users stays the
same? Performand®ubles Each AMP processes half as many rows as it used to.

Now think of that systenn a situation where both the number v$ersand the number
of AMPs are doubled. We now have 100 users, but we also have twice as mMaiys. What
happens to performance? dtays the same Thereis no drop-off in the speed with which
requests are executed besaudhe systeris modular and the workloads easily partitioned into
independent pieces. In the last example, each AMP still does the same amount of work as m

there were half the AMPs and half teers. §’
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This featwed that the amount of time (or money) required to do a task is directly
proportional to the size of the syst@ns unique to the Teradata Database. Traditional databases
show a sharp drop in performance when the system approaches a critical size.

Look at the diagram on the facing page. As the number of Parsing Engines increases, the
number of SQL requests that can be supported increases.

As you addAMPs, datais spread out more evenly as you add processing power (nodes)
to handlet.

As you adddisks, you adl space for each AMP to store and process more information.

All AMPs must have the same number of disks.

Note: Performance assumptions on this page are approximations, and assume appropriate

hardware increases as well as added vproc software.

Linear Growth and Expandability

Parsing

Engine Teradata is
Parsing

MW/E";’;;/ linearly expandable
Engine

SES

AMP

+« Components may be
AMP added as requirements
AMP grow without loss of
performance.
@ + Double the number of
Space AMPs, the number of
Disk users stays the same --
Space 2
performance will
double.
* Double the number of
AMPs and double the
number of users --
/ performance will stay
the same.

Accessing Teradata Objects

Teradata Objects
A databasein the Teradata system is a collection of objects knowtalles views

macros, triggers and stored procedures. Databases provide dogical grouping for
information . They are also the foundaiti for space allocation and access control.

>\ )
B> o)

Tables

A table is the logical structure of data in an RDBMS. It twa@dimensional structure
made up of columns and rowsA user defines a table by giving it a table name that refers to the
type of data that Wibe stored in the table (e.g., an Employee table stores data about employees.)

A column represents attributes of the table. Column names are given to each odlumn
the table. All informationn a columnis of the same type. For examplec@umnnamed [&te of
Birth would only hold date of birth information. Each occurrencamentity is storedin the
table as aow. Entities are the people, places, things, or events that the isatiescribing.
Tables require Permanent Space to stones.
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Views

A view is apre-defined subset of one or more tables or other view# does not exist
as a real table, but serves as a reference to existing tables or views. One way to think of a view i$
as a virtual table. Views hawefinitions in the Data Dictionary (DD) but do not contain any
physical
rows. Views canbe used to control access the underlying tables. Views cdre used tohide
columns from users, to insulate applications from database changes, and to standardize of
simplify access techniques. Views do not require Permanent Space.

Macros
A macro is a predefined, stored set of one or more SQL commands andfoepatting

commands. Macros are used to simplify the execution of frequently used SQL commands.
Macros donot require Permanent Space.

Triggers

A trigger is an eventdriven procedure attached to a table. A trigger defines events that
happen when some other evecdlled a triggering event, occurs. A trigger consists of one or
more SQL statements that are assted with a table and are executed when the trigdeed.
A triggeris created with the CREATE TRIGGERatement.

Stored Procedures

A stored procedurés a predefined set of statements invoked through a single SQL
CALL statement. Stored procedunemy contain both Teradata SQL statements and procedural
statements (in Teradata, refertedas Stored Procedure Language, or SPL). Macros are similar
to stored procedures bdd not contairSPL.

| @a Teradata Objects

DEFINITIONS
¥ OF ALL
DATABASE

VIEW 1 VIEW 2 VIEW 3 QEJECTS

DATA DICTIONARY

-
»
@
=
m
=
B
]
-
fm
o
-
»
1]
=
m
o

DATABASE

+ The following fundamental objects may be found in a Teradata database:
+ Tables — Rows and columns of data
+ Views — Predefined subsets of existing tables
+ Macros — Predefined, stored SQL statements
+ Triggers — Event-driven procedures
+ Stored Procedures — SQL and SPL statements
+ Object definitions are stored in the Data Dictionary (DD).
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The Data Dictionary (DD)

The Data Dictionary (DD) is an integrated set of system tables that:
1 Stores database object definitions and accumulates informationwssrgtdatabases
resource usagedata demographics andsecurity rules.
Records specifations aboutables views andmacros
Contains information abowwnership, space allocationaccounting andaccess rights
(privileges) for thesenbjects.
Data Dictionary information is updated automatically during the processing of Teradata
SQL data ddinition language (DDL) statements It is used by the Parser to obtain information
needed to process all Teradata SQL statements.

Users may access the Data Dictionary through Teramigtplied views, if permitted by

the System Administrator.

= =

Examples of dctionary views:
1 DBC.Table® information about all tables, viewetc.
1 DBC.User$ information aboutisers
1 DBC.AlIRightsd information about accesfghts
1 DBC.DiskSpacé info about database spaddization

Temporary Tables:
Users can store the results of nplé queries of the Teradata RDBMStables, or they

can load tables directly with data. Permanent storage of ta&blescessary when different
sessions and usersust share table contents. However, users require some tables for only a
single session. Wen a user requires a table fuo more than one session, the creation of that
table as temporary table can increase performance for the end user, because a téay®rary
requires no index maintenance. In addition, temporary tables require neither czrentr
dropping. With temporary tables, a user can save query results fan sabsequent queries
within the same session. Also, a user can break down complex queriesnaiterqueries by
storing resultsn a temporary table for use during tb@mesession. When the session ends, the
system automatically drops the temporaityle.
Temporay tables are vey useful for solving problens that requie temporayOresults or that
require multiple SQL steps. They are particularly useful imaenalizing tables to make query
run faster, especially when multiple tables are used. Two of the many processes that can b
addressed using temporary tables are:

1 To create summargbles

1 To translate a history table to a repeating gtabfe

There are three types of temporary tables:
91 Derived tablgDT)
1 Volatile table(VT)
1 Global temporary tablgGT)
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Where is Temporary Table Created
In Teradata, there are three types of space:

1 Permanent Spa¢PERM)
1 Temporary Spacd EMP)
1 Spool SpacéSPOOL)

The following figure shows the space usage of each of the temporary tables:

PERM
GT DDL
TEMP SPOOL
GT VT VT DT DT
DATA DDL DATA DDL DATA

As illustrated above, there are three types of temporary tables in Teradata, anyoné of
will have advantages over traditional temporary table creation.

Derived Table

Local to thequery

Incorporated into SQL quesyntax
Spool rows discarded when quénjishes
No system data dictionaiyvolvement

= =4 -4 -9

Volatile Temporary Table

A volatile temporarydble residesn memory but does not survive across a system restart.
If a user needs a temporary table fairagleuseonly, they should define a volatile temporary
table. Using volatile temporary tables improves performance even more than using global
temporary tables, since the system does not store the definitions of volatile temporary tables
in the datadictionary. Moreover, users requim privilege to access volatile temporary tables.

1 Local to asession

1 UsesCREATEVOLATILE TABLE syntax (see belv section)
9 Discarded automatically at sessend

1 No system data dictionamywolvement

Page4 1
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Global Temporary Table

Global temporary tables are tables that exist only for the duration of the SQL session in
which they areused. The contents of these tables are private to the session, and the systen
automatically drops the table at the end of that session. However, the system saves the globs
temporary table definition permanently in the data dictionary. In addition, gielbedorary
tables allow the database administrator to define a template in the schema that a user ca
reference for their exclusive use during a session.

Local to asession

UsesCREATEGLOBAL TEMPORARY TABLE syntax (see belosection)
Materialized instace of table discarded at sessamnl

Creates and keeps table DbLsystem datdictionary

= =4 4 =

Derived Table
Derived Table Example:

Derived table can be used to forces the Optimizer to get the rows it needs from the tables
to be joined before the join pras=ng, hence improves join processing by reducing the
number of rows compared during the join. It is especially useful for aggregate processing
which uses GROUP BY clause. OLAP functions are excellent candidates for the use of
derived tables, in particulawhen the requirement is to perform a statistical function on an
aggregation.

The following SQL is an example to find the top three selling items across all stores. It
must first aggregate the sales by Product_ID using a derived table. Once the aggiegatio
done in spool, it then applies the RANK function to obtain the highest three:

SELECT prodid, sumsales, RANK(sumsales)

FROM (SELECT prodid, sum(sales) FROM salestbl GROUP BY 1) AS tmp(prodid,
sumsales)

QUALIFY RANK(sumsales) <= 3;

Limitations of Derived Table:

1 Derived table only exist for the duration of neery
1 Can not creatmdex
1 Can not collecstatistics

Page4 2
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Volatile Temporary Table
Create Volatile Temporary Table Syntax:

CREATEVOLATILE TABLE vt_deptsal, NOFALLBACK

(
deptno SMALLINT,

avgsal DECIMAL(9,2),
maxsal DECIMAL(9,2),
minsal DECIMAL(9,2),
sumsal DECIMAL(9,2),
empcnt SMALLINT

)
PRIMARY INDEX (deptno)

ON COMMIT PRESERVE ROWS;
Volatile Table Usage Considerations:

Materializedin temporary spce,no perm spaceequired

No Data Dictionary access, DDL keptcache

Is localto the session, cameused by multiple queriea thesession

Each session has its own materialized instance, and maydierent results
Dropped automatically at sessiend or manuallgnytime
RequiresCREATEVOLATILE TABLE statement

PRESERVE ROWSindicates keep table rovestransactiorend

= =4 =8 _-8_-9_-9_-°

Volatile Table Limitations:

Can not collecstatistics

Can not create secondangex

Can notbe ALTERed

Can notbeloaded by Bstload oMultiload
Can not survive a systemaset

= =4 =4 -8 -9

Global Temporary Table
Create Global Temporary Table Syntax:

CREATEGLOBAL TEMPORARY TABLE gt_deptsal, NGFALLBACK
(

deptno SMALLINT,

avgsal DECIMAL(9,2),

maxsal DECIMAL(9,2),

minsal DECIMAL(9,2),

sumal DECIMAL(9,2),

empcnt SMALLINT ) PRIMARY INDEX (deptno)
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Global Temporary Table Usage Considerations:

DDL statements required,is permanent and ket system Datd®ictionary
Is materialized by thérst DML statament accessing thable
Each instance of a global temporary tabllecalto asession
Materialized tables dropped automatically at sessiemd
Requires DML privileges necessémymaterialize the table
Spaces charged against an allocatiohtemporay space
Tablecan survive a systenastart

HasON COMMIT PRESERVE/DELETE options
CanbeALTERed

DROP TEMPORARY TABLE drops local instance of tatdely
Can create and drop secondiagex

Can collect and drogtatistics

=4 =2 =4 _-0_9_9_9_242_-24_-49._-2_--2-°

Global Temporary Table Limitation s:

1 Can materialize up to 32 global temporary tablesession
Materialized table conseseions s ar endét sharabl e

Macros

You can create amnacro that defines a sequence of Teradata SQL statements (and,
optionally, Teradata repefbrmatting statements). A macro can contain one or more SQL
statements. A macro may also contain comments.

When you execute the macro, the statements execute as a single transaction. Macro$

reduce the number of keystrokes needed to perform a complex task. Thigaaties, reduces
the chance of errors, reduces the communication volume to Teradata, and allows efficiencies
internal to Teradata.

Macros

A macro is a predefined setof SQL statements.

May be created for frequently occurring queries or sets of operations.
Features and Benefits of Macros

SQL thatis storedin the DataDictionary.

Canbemodified and executed atill.

Optimized at executiotime.

Executed by a single EXECUTd®mmand.

Can accept usegrovided parametemlues.

Simplify and control access theasystem.

Enhance systesecurity.

Reduce LAN/Channel traffic because they reducesttenf the query transmitted from
the clientapplication.

Availableto all connected hosts because they are starde Teradat®D.

= =4 =4 =4 -85 _95_9_-9
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Teradata Tools
Query Submitting Tools
Teradata providetsvo front-end SQL query products.

BTEQ

BTEQ stands for Basic Teradata Query utility. It is an SQL fedt that runs on all
client platforms. It supports both interactive ad hoc and script#dh queries and provides
standard report writing and formatting functionality. It also provides a basic import/export
capability. Other
utilities are available for these functions, particularly when larger tables are involved. When a
user logs on with BEQ, they can set the session number they need before loggitgsiag.
multiple sessions may improve performance for certain operations.

Teradata SQL Assistant

Teradata SQL Assistant (formerly call@lieryman) is an SQL frontend for Teradata,
as well & any other ODBC compliant database. It offers a full menu of services including query
history, timings, status, row counts, random sampling, and limited answer sets. It provides an
import/export feature between database and PGlsodllows export to Egel andAccess.

Customer quote:

' The TeadataSQL Assstant product allers our development organization tese one product

for SQL access to any of our different DBMS
connectivity. Because Teradata SQL Assistantstailed on the PC, it is a very efficient way to
provide access to our DBMS without establis

Query Submitting Tools

1 BTEQ
Basic Teradata Queryutility
SQL front-end
Report writing and formatting features
Interactive and batchqueries
Import/Export across all platforms

O OO0 O0Oo

1 Teradata SQL Assistant (formerlyQueryman)
A SQL front-end for ODBC compliantdatabases
A Historical record of queriesincluding:
1 Timings
1 Status
1 Row counts

A Random samplingfeature
A Limit amount of data returned
A Import/ Export between database an®C
A Export to Excel or Access
<
&g
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FastLoad Utility
Description
FastLoadis a commanedriven utility you can use to quickly load large amounts of data
in an empty table on a Terad&@atabase
You can load data from:
1 Diskor tapefiles on a channeattached cliensystem
1 Inputfiles on a networkattachedvorkstation
1 Special Access module (AXSMOD) or input module (INMOD) routines you write to
select, validate, and preprocess impata
1 Any other device providing properly formatted source data FastLoad uses multiple
sessions to load data. It loads data into a single table on a Teradata sygodmfpgou
want to load data into more than one tallethe system, you can submit multiple
FastLad jobsone for eactable.

How It Works
FastLoad processes a series of FastLoad commands and Teradata SQL statements yq
enter either interactively or in batch mode. You use the FastLoad commands for session contro
and data handling of the data transferhe Teradata SQL statements create, maintain and drop
tables on the Teradata Database.
During a load operation, FastLoad inserts the data from each record of your data source
into one row of the table on a Teradata Database. The table on the Teratataregeiving the
data must be empty and have no defined secondary indexes.

What It Does

When you invoke FastLoad, the utility executes the FastLoad commands and Teradata
SQL statements in your FastLoad job script. These direct the FastLoad utility to:
1. Log you on to Teradata for a specified number of sessions, using your username, password
and tdpid/acctighformation.
2. Load the input data into the FastLoad table on the Teragtem.
3. Log you off fromTeradata.

FastLoad Utility
1 Fast batch mode utility for loading empty (unpopulated)tables
1 Automatic Restart capability
1 Error Limits may be set and Error Tables may be accessed usirgQL
1 Restartable INMOD and Access Module routinecapability
1 Ability to load data in severalstages

MultiLoad Utility

Description
The MultiLoad utility gives you an efficient way to deal with batch maintenance of large
databases. MultiLoad is a commandriven utility you can use to do fast, highlume
maintenance on multiple tables and views of a Teradata Database. Using Msitigtzad job,
you can do a number of different import and delete tasks on database tables and views:
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1 Each MultiLoad import task can do multiple data insert, update, and delete functions on
up tofive different tabés orviews.

Each MultiLoad delete task can remove large numbersws from a single table. You
can use MultiLoad to import dati@m:

Disk or tapefiles on a channeattached cliensystem

Input files on a networkattachedvorkstation

Special input moda (INMOD) programs you write to select,validate, and preprocess
input data

Accesanodules

Any device providing properly formatted source data The tablesr in the database
receiving the data cdseany existing table or view for which ydwaveaccesrivileges
for the maintenance tasks you wantito

E = = =4 A =

How it Works

MultiLoad processes a series of MultiLoad commands and Teradata SQL statements you
enter usually as a batch mode job script. You use the MultiLoad commands for session control
and data hatling of the data transfers. The Teradata SQL statements do the actual maintenance
functions on the database tables and views.

MultiLoad Utility
1 Supports up tdive populatedables.
1 Performs block level operations against populated tables godd forhigh percentage
updates.
Affected data blocks only writteznce.
Multiple operations with one pass of infilgs.
Uses conditional logic for applyirghanges.
Supports INSERTs, UPDATEs, DELETEs and UPSERTSs;typically with batch inputs
from a hosfile.
1 Suwports restartable, parameterized INMODs and Addeshiles.
1 Errors reported and collectaderrortables.
1 Provides automatic Restadpability.
TABLE C
FastExport Utility

Description
FastExport is a commasdtiven utility that uses multiple sessions daickly transfer
large amounts of data from tables and views on the Teradata Database to -haskeint
application.
You can export data from any table or view to which you have the SELECT access
privilege. The destination for the exported data can be:
1 A file on your channeattached or networkttached clierdystem.
1 An Output Modification (OUTMOD) routine you write to select, validate, and preprocess
the exportediata.

How it Works
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FastExport processes a seriesa$tExport commands and Teradata SQL statements you
enter, usually as a batch mode job script. The FastExport commands provide the session contrg
and data handling specifications for the data transfer operations. The Teradata SQL statement
perform the atwal data export functions on the Teradata tables and views.

What it Does

When you invoke FastExport, the utility executes the FastExport commands and Teradata

SQL statements in your FastExport job script.

These direct the FastExport utility to:

1. Log you onto Teradata for a specified number of sessions, using your username, password
and tdpid/acctighformation.

2. Retrieve the specified data from Terada&iaccordance with your format and selection
specifications.

3. Export the data to the specified file o0DMOD routine on youclientsystem.

4. Log you off ofTeradata.

FastExport Utility
1 Exports large volumes of formatted data from Teradata to a host file ewrigen
application.
1 Uses multiplesessions.
1 Export from multipleables.
1 Fully automatedestat.

TPump Utility

TPump (Teradata Parallel Data Pump) is a utility that provides high volume batch
maintenance of large Teradata Databases. It enables acquisition of data from the client with low
processor utilization.

The Support Environment enhances s functionality.In addition to coordinating
activities involved in TPump tasks,it provides facilities for managing file acquisition,
conditional processing, and certain DML (Data Manipulation Language) and DDL (Data
Definition Language) activitieen the Teradata Database. The Support Environment enables an
additional
level of user control over TPump.

TPump uses rovaash locks, making concurrent updates on the same table a possibility.

TPump has a buiiin resource governing facility that allows thpevator to specify how
many updates occur (the statement rate) minute by minute, then change the statement rate whil
the job continues running. This utility can be used to increase the statement rate during windows
when TPump is running by itself, thenctdease the statement rate later on if
users log on for atloc query access.

TPump can always be stopped and all work will be committed as run.

TPump does not utilize one of the loader slots used by FastLoad, MultiLoad, and
FastExport, so many TPump jobsiaain concurrently.

The slide on the opposite page identifies the principal features of the TPump utility. o0
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TPump Utility
__ Allows near reatime updates from transactional systems into the warehouse.
_ Allows constat loading of data into a table.
_ Performs INSERT, UPDATE, DELETE, and ATOMIC UPSERT operations, or a combination,
to more than 60 tables at a time.
_ Hightvolume SQLbased continuous update of multiple tables
_ Allows target tables to:
1) Have secondary irekes, referential integrity, constraints amébled
triggers.
2)Be MULTISET orSET.
3) Be populated oempty.
Allows conditionalprocessing.
Supports automatiestarts.
No session lim# use as many sessionsasessary.
No limit to the number of concurremtstances.
Uses rowhash locks, allowing concurrent updates on the salohe
Canbestoppedatany time with work committed withoiill effect.
Designed for highest possilit@oughput.
Gives users the control over the rate per minute (throttle) at wtatémentare
sentto the database either dynamically orsbyipt.

Creating a Teradata Database

A Teradata Database

A database provides a logical grouping of information (tables, views, and macros). A
database could be considered a passive repositecaube it is used solely to store other
database objects. This is different from a user, which we will learn about on the next page.

Perm Space

All databases have a defined upper limittermanent Space Permanent Space is used
for storing the data rowsf tables. Perm Space is not {@cated. It represents a maximum
limit.

Spool Space

All databases also have an upper limitSpool Spacelf there is no limit defined for a
particular database or user, limits are inherited from parents. Theoretaailber could use all
unallocated space in the system for their qu8ppol Space is Temporary Space used to hold
intermediate query results or formatted answer sets to querieOnce the query is complete,
the Spool Space is released.
Example: You have alatabase with total disk space of 100GB. You have 10GB of user data and
an additional 10GB of overhead. What is the maximum amount of Spool Space available for
gueries?
Answer: 80GB. All of the remaining space in the system is available for spool.

Temp Sace
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The third typeof spaceis Temporary Space Temp Spaceis used for global temporary
tables, and these results remain available to the user until the sestominated. Tables
createdn Temp Space will suiive a restartTempSpaces permanent space currently neted.

A Teradata Database
A Teradata Database is a defined, logical repository for:
ATables (require Per@pace)
AViews (useno PermSpace)
AMacros (usao PermSpace)
ATriggers (useo PermSpace)
AStored Procedures (require PeBpace)

Space limits may be specified for a database:
APerm Spacé max amount of space availalfibe
tables, notllocated
ASpool Spacé max amount of work space available for
requests, used twldthe intermediate resuset
ATemp Spaced used for global temporatgbles
AA database witimo Perm Space can hold views, macros, and triggers
(which do not require PerBpace)
AA Teradata Databasecreated with the CREATE DATABASEommand
by a user with the approprigteévileges.

A Teradata User

A usercan be thought of as a collection of tables, views, macros, triggers, and stored
procedures.

A user is the same as a database except that a user can actually log on to the RDBMS. T
logon, a user must havepassword A user may or mayiot have Perm Space. A user could be
considered an active repository, because it is used to log on to the system as well as to store
other database objects.

Users can access other databases depending on the privileges they have been granted.

Users are créad with the SQL stateme@REATE USER.

A Teradata User

AA Teradata user is a database with an assign@assword.
AA Teradata user may also own tables, views, macros, triggers, and stopgdcedures,
but users with noPerm Space may not own tables or stoteprocedures.
AA user may logon to Teradata and access objeatsthin:
T Itself
T Other databases for whidtthas accessghts
AA user is created with the CREATE USERcommand.

Example: @)
CREATE USER new_user FROM existing_user AS LO
PERMANENT = 10000000,PASSWORDY| ucky daydé6é, SPOOL = 2000
QUALITY THOUGHT www.QualityThoughtTechnologies.con
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,TEMPORARY = 20000000;
" New_user &is ownedby ' existing_user.&
A user is empty until objects are created within it.

Teradata Space Management

Before defining application users and databasige Database Administrator should first
create a special administrative user and assign most of the space in the system to that user. Th
space comes from user DBC. User DBC becomes the owner of the administrative user.

There should be enough space lefuser DBC to accommodate the growth of system
tables and logs.

As the administrative user creates additional users and databases, space assigned to tho
objects will be subtracted from the administrative user's space.

As these users and databasestersubordinate objects, they will give up some of their
space to these new users and databases.

The clear boxes represent all the space available in the system. The shaded boxes
represent space that is being used in the system by tables. Space thatiisendy being used
by tables is available for use as spool or temporary space. If a table is dropped, that spaced
becomes available to the system again.

Database 1 and Database 2 contain the production tables. Database 3 contains views an
macros to combl access to the data by end users and does not consume any database space. Us

D is an example of an end user who has no Perm Space but has been granted rights on certajn

views and macros to accomplish work. User A, User B, and User C are examplp8oattiap
developers who need some Perm Space to hold sample data for program checkout.

Most database vendors do not handle space this way. Once space is allocated to a tablg
that space cannot be made available again without the Database Administraigrtbasto
reorganizations and repartitioning of the data.

The way Teradata handles space management is different from other database
implementations.

Page5 1

QUALITY THOUGHT www.QualityThoughtTechnologies.con
Phone: 9963486280, 044002542: Email 1d:gth ought99@gmail.com

5




QUALITY THOUHGTTECHNOLOGIES

Teradata Space Management

| | DBC 10GB |

| |SYSADMIN 5GB| SYSTEMFE 5GB | CRASHDUMPS 10GB |

70 GB
] current Permanent Space SYSDBA 20 GB

1 Maximum Permanent Space -30 GB

20 GB
NO - No Permanent Space

Box | | | |

Database 1 Database 2 | UserD

|UserA 30 GB |

-

10GB 10GB Database 3 |UserB | |[User C
10GB 10GE

-A new database or user must be created from an existing database or user.
-All Perm Space limits are subtracted from the owner.

Perm Space is a zero-sum game — the total number of all Perm Space limits cannot exceed the
total amount of disk space available.

-Perm Space currently not being used is available to be used as Spoel or Temp.

Storing and Accessing @ta Rows

How Does Teradata Store Rows?

EachAMP is designed tdold a portion of the rows of each table. An ANdResponsible
for the storage, maintenance and retrieval of the data under its control. Teradata uses hashing t
randomly and evenly distribeitdata across all AMPs for balanced performance.

Teradata's automatic hash distribution eliminates costly data maintenance tasks. There is
no specific order to the placement of the data. The benefits of having unordered data are that the
don't need any nmatenance to preserve order, and they are independent of any query being
submitted. The DBA can spend more time on strategic development activities. As a
result, strategic business data is more accessible to the users.

The benefits of automatic data plaaaminclude:

1 Distributionisthe same regardles$ datavolume.
1 Distributionis based on row content, not daemographics.

Ideally, the rows of every table wille distributed among atf the AMPs. There may be
some circumstances where tligsnot true For example, whaif there are fewer rows than
AMPs? In this case, &astsomeAMPs will hold norows from that table. (This example should
beconsidered the exception, and not rile.)

In an ideal situation, the rows of each table Wwélevenly dstributed across abf the
AMPs. Even distributioris desirable becausi an operation involving all rows of the table
(such as a full table scan), ea&WP will have an equal portioaf work to do. When workloads
arenot
evenly distributed, the desiredsponse can only be as fast as the slowest AMP.

Remember: Teradata uses a Shaething Architecture- each AMP is responsible for
its own portion of the database and does not share it with any other AMP.
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ks

lerac qé How Does Teradata Store Rows?

— Teradata uses hashing to randomly and evenly distribute data across
all AMPs.

— The rows of every table are distributed among all AMPs - and ideally
will be evenly distributed among all AMPs.

— Each AMP is responsible for a subset of the rows of each table.
— Evenly distributed tables result in evenly distributed workloads.
— The data is not placed in any particular order.
The benefits of unordered data include:
— No maintenance needed to preserve order, and
— It is independent of any query being submitted.
The benefits of automatic data placement include:
— Distribution is the same regardless of data volume.
— Distribution is based on row content, not data demographics.

Primary Indexes

On Teradata, thBrimary Index (PI) is the physical mechanism for assigning a data row
to an AMP and a location on the AMPs diskglexesare also used to access rows from a table
without having to search the entire table

Choosing aPrimary Index for a table is perhaps the most critical decision a database
designer makes. The choice will affect the distribution of the rows of the table and the
performance of the table in a production environment. Althoug h many tablesood®ned
columns as the Primary Index choice, the examples we use here areslagia
indexes.

There are two types of primary index@sinique (UPI) andnon-unique (NUPI).

A Unique Primary Index (UPI) is a column that has no duplicate values. UPIs are
desirable because they guarantee uniform distribution of table rows. With a UPI, there is no
duplicate row checking done during a load, which makes it a faster operation.

Becausetit is not always feasible to pick a Unique Primary Indexit is sometimes
necessaryto pick a column (or columns) which have nonunique, or duplicate values. This type of
index is called aNon-Unique Primary Index or NUPI. While not a guarantor of uniform row
distribution, the degree of uniqueness of the index will determine thealefjuniformityof the
distribution. Because all rows with the same PI value end up on the same AMP, columns with a
small number of distinct values that are repeated frequently doai@good Plcandidates.

Accessing the row by its Primary Index valsetiie most efficient way to access a row
and is always a or&MP operation. Choosing a Primary Index is not an exact science. It
requires analysis and thought for some tables and will be completelgvaddint on others.
Sometimes the obvious choice Wik the Primary Key, which is known to be unique.Sometimes
the choice of Primary Index may have to do with join performance and known access paths, %
will therefore be a different choice than the Primary Key of the table. )

g
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Teradata is unique in hashing data directly to a physical address on disk, creating an ever
distribution of data. This allows a balanced application of parallelism, and also avoids imbalance
due to data skew.

Note: While you cannot change the Prigndndex itself, values in a Primary Index
column may be changed. Teradata simply rehashes that row to its new location, based on the
Primary Index value.

Primary Indexes

- The physical mechanism usexassign a row to aAMP
- A tablemust havea Primarylndex

- The Primary Index canndiechanged

UPI - If the index choice of column(g unique, we call this a URUniquePrimary

Index).

- A UPI choicewill result in even distribution of the rows of the table across all AMPs.
UPI 6s guar ant eatonad adiminat duplieatedakscking.i b

NUPI - If the index choiceofc ol umn ( s) i snot NURIn(Nog-unggue w e
Primaryindex).
- A NUPI choice will resultin even distribution of the rows of the table proportional
to thedegree of uniqueness of tinelex.

Why would you choose an Index that is different from the Primary Key?

AJdoinperformance

AKnown accespaths

Creating a Primary Index

The Primary Indexs always designated as part of tG&REATE TABLE statement.
When a tald is createdjt musthave a Primary Index specified. The Primary Index may consist
of a single column or a combination up toc®umns.

If you do not specify a Primary Index in your CREATE TABLE statement, the system
will use the Primary Key.

If you havenot specified a Primary Key, the system will choose the first unique column.

If there are no unique columns, the system will use the first column in the table and
designate it as a Nednique Primary Index.

Once you choose a Primary Index for a talilesannotbe changed to something else
using an ALTER TABLE command. If an alternate choice of columis@gsired for the Pt is
necessaryo drop and recreate the table, then choose a&Phew

Creating a Primary Index
- A Primary Indexs defined at tablereation.
- It mayconsist of a single column or a combination of up toddmns.

UPI:
CREATE TABLE sample_1 (col_a INT,col_b INT,col_c INT)UNIQUE PRIMARY INDEX
(col_b);
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NUPI:
CREATE TABLE sample_2 (col_x INT,col \NT,col_z INT)PRIMARY INDEX (col_x);
Note: Changing the Primary Index requires dropping and recreating the table.

Accessing via a Unique Primary Index

A Primary Index operation is always a oneAMP operation. In the case of a UPI, the
oneAMP access careturn, at most, one row. In the example on the facing page, we are looking
for the row whose primary index value is 45. By specifying the Pl value as part of our selection
criteria, we are guaranteed that only the AMP containing the specified row \séilloehed.

The correct AMP is located by taking the Pl value and passing it through a hashing
algorithm. Hashing takes place in the Parsing Engine. The output of the hashing algorithm
contains information that will point to a specific AMP. Once it hasatsal the appropriate AMP,
finding the row is quick and efficient.

ry

"Q;)L Accessing via a Unique Primary Index

P

CUSTOMER table

CREATE TABLE Customer Cust Name Phone

(Cust INT =
,Name CHAR(10) uPl

SELECT * FROM customer WHERE cust = 45; ‘Phone CHAR(8) )

. 37 White 555-4444

UNIQUE PRIMARY INDEX (Cust); 32 Brois 333.8999

PE [ tmi=e= | 74 Smith 5556666
95 Peters 5557777

27 Jones 222-8388
s 56 Smith 5557777
Hashing as Adams 424-6666
Siouthy 24 Rice 666-5555
as Smith 111-6666

51 Marsh 888-2222
21 Adams 111-2222

62 Black 444-5555
12 Young 777-4444

[ BYNET ] 77 Jones 777-6666
72 Adams 666-7777

1 a0 Smith 222-3333

I AMP 1 | | AMP 2 | I AMP 3 I I AMP 4 I
e ¥ ot Base Table Base Table Base Table

Cust [nams | Pnone Cust [name| Pnons

CUST [ iame | Phone TUST [nams [ enons
TUPT[ s TPt upt

35 _Emitn_hiisees HEs Emen [sazsss 2| Voung 77744 27 fiones [z22-8088
45 Adam 444-6686 84| Rics 6€6-555! 74| sSmith| SS5-666 72 poams [S€6-7777
56 ﬁlmnn Ej5~777"| 95| Peters| SS5-777° 95 | Srowr| 332-959: 40 pritn [222-3333
s1 arsh 8-2222 77| Jones| 777-666! 31| Adam$ 111-222: 37 /hite 555-4444

=

Accessing via a NorlUnique Primary Index

A Non-Unique Primary Index operation (NUPI) is also a oné& AMP operation. In the
case of a NUPI, the on&@MP access can return zeimmany rows. In the example on the facing
page, we are looking for the rows whose primary index value is/33%3. By specifying the PI
value as part of our selection criteria, we are once again guaranteeing that only the AMP
containing the required rowsill need to be searched.

The correctAMP is located by taking the P¥alue and passingt through a hashing
algorithm executedh the Parsing Engine. The output of the hashing algorithm will once again
point to a specificAMP. Onceit has isolated the gpopriate AMP,it must findall rows that
have the specified value. In the example, AMP returns twaows.
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aCazl Accessing via a Non-Unique Primary Index
-
CREATE TABLE Customer CUSTOMER table
(CustINT Cust Name Phone
,Name CHAR(10) =
,Phone CHAR(8) ) e
PRIMARY INDEX (Phone);
SELECT * FROM customer WHERE phone = ‘555-7777%; 37 White 5554444
98 Brown 333-9999
PE — 74 Smith 555-6666
”” 95 Peters 555-7777
27 Jones 222-8888
s 56 Smith 5557777
. as Adams 4446666
A criten 84 Rice 666-5555
49 Smith 111-6666
51 Marsh 888-2222
31 Adams 111-2222
62 Black 4445555
12 Youn 777-4444
BYNET === 0] 77 Joneg 777-6666
l 72 Adams 666-7777
40 Smith 222-3333

| AMP 1 | [ AMP 2 | l AMP 3 | | AMP 4 |

Base Table Base Table - Base Table 2 Base Table

Cus] Nams | Phons Cus{ Name | Phone cus{ Nams [ enons cus nams| Pnone
NUPI NUSt | | nup1
37 |wnite [SSS-444 45 |acams|442-c5es] 45 [smitn [1115668) 77 _Lionea 1777-688R
84 |Rice 555| S8 [Brown |333-353S) 12 |Young (7772444 S5 Peten: 555
31 |adams|111-2222] 72 |acams|S€8-7777 27 |Jones 26 SMIE DD L7

40 |smith |222-3333 74 |smitn |Sss-eses €2 |Stack | 57 |Marsh (585-2222

Primary Keys and Primary Indexes

While it is true that many tables use the saoolumns for both Primary Indexes and
Primary Keys,Indexes are conceptually different from Keys The table on the facing page
summarizes those differences.

1 A Primary Key is a relational datanodeling term. It definesn the logicalmodel,the
columns that uniquely identify aow.

1 A Primary Index isa physical database implementation term that defines the actual
columns used to distribute and access riovegable.

A significant percentage of the tablesany database will use the same column(s) for
both the PI and the PK. However, one should expectithahy real scenario therenight be
some tables that will not conform to this rule. Only after a careful anabfsibe type of
processing that will take place can the talbeproperly evaluated foPl candidates. Remember,
changing youmind about the Primary Index means dropping and recreatirtglile

Note: if you make Teradata aware of your Primary Key and you choose a
different Primary Index, the Primary Key automatically becomes a Uniquan&agolndex
(Usl).
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Primary Keys and Primary Indexes

Indexes are conceptually different from keys:
— A PKis a relational modeling convention which uniquely identifies each row.
— A Plis a Teradata convention which determines how the rows are stored and accessed.

Primary Key Primary Index

Logical concept of data modeling Physical mechanism for access and
storage

Teradata doesn’t need to recognize |Each table must have exactly one

No limit on column numbers 64-column limit

Documented in data model Defined in CREATE TABLE statement

(Optional in CREATE TABLE)

Must be unique May be unique or non-unigue

Uniquely identifies each row Used to place and locate each row
on an AMP

Values should not change Values may be changed (Del+ Ins)

May not be NULL—requires a value |May be NULL

Does not imply an access path Defines most efficient access path

Chosen for logical correctness Chosen for physical performance

— A significant percentage of tables may use the same columns for both the PK and the PI.
— A welldesigned database will use a Pl that is different from the PK for some tables.

Row Distribution Using a UPI

The Teradata hashing algorithm predictably distributes and retrieves rows across all
AMPs. Thesamevalue storedn the samedata typewill always produce theamehash value. If
the Primary Indexs unique, Teradata can distribute the rows evdhlghe Primary Indexs non
unique, but there are a fairly even number of rows per index value, the table will still distribute
evenly. Butif there are hundreds or thousamdsows for someindex values, the distribution
will probably beskewed.

In the example on the facing page, the Order_Nunshesed as a unique primary index.
Since the primary index value for Order_ Numbgunique, tke distribution of rows among
AMPs is uniform. This assures maximum efficiency because @&d¢R does approximately the
same amount of worlklo AMPs sit idlewaiting for anothe AMP to finish atask.

This way of storing the data provides for maximum efficieand makes the best use of
the parallel features of the Teradata system.

Row Distribution Using a UPI

The PK column(s) will

Order rde Customer Orde Order often be used as a UPL

N"'P"‘Kbe Humbe Date Status Pl values for Order_Number

UPI are known to be unique (it's a PK).
7325 > 4/13 o Teradata will distribute different
7324 3 4713 o index values evenly across AMPs.
7415 1 4/13 & Resulting row distribution

7103 1 4/10 o among AMPs is uniform.

7225 2 4715 C

72284 1 4712 c

7402 3 4/16 C

7188 1 4413 [

7202 2 4a/og c

|AMP2| |AMP3| | AMP 4

Ti03| 1 410 c

7402[ 3 [ane [
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Row Distribution Using a NUPI

In the example on the facing padgeystomer_Number has been used as a nomque
Primary Index (NUPI). Note that row distribution among AMPs is uneven. All rows with the
same primary index value (with the same customer number) are stored on the same AMP.

Customer_Number has three possible values, so all the rows are hashed fdvilhsee
leaving he fourth AMP without rows from this tableévhile this distribution will work,it is not
as efficient as spreading all ro@songall AMPs.

AMP 2 has a disproportionate number of rows and AMP 3 has none. In-aMRll
operation, AMP 2 will take longer &m the other AMPs. The operation cannot complete until
AMP 2 completes its tasks. Overall operation time is increased and some AMPs are under
utilized.

This illustrates how NUPIs can create irregular distributions, called skewed distributions.
AMPs that lave more than an average number of rows will take longer fetatilk operations
than other AMPs. Because an operation is not complete until all AMPs have finished, the
operation where distribution is skewed will take longer than it would if all AMPe welized
evenly.

d Row Distribution Using a NUPI

Order Customer Order Order
Order Number Number Date Status +« Customer_Number may be the
PK preferred access column for
NUPI ORDER table, thus a good index
> 4/13 o candidate.
3 4/13 o Values for Customer_Number are
1 3” g 8 non-unique and therefore a NUPL.
2 4/15 C Rows with the same Pl value
1 4/12 C distribute to the same AMP
3 j” 6 c causing row distribution to
; 4;83 g be less uniform or skewed.
| amp 2 [ amP 3 | AMP 4

7325/ 2 |4/13| 0

[720 2 [2me[ c ]

Row Distribution Using a Highly Non-Unique Index

The example on the facing page u€asler Status as aNUPI.Order_Status is a poor
choice, because it yields the most uneven distribution. Because there are onpossible
values for Order_Status, all rows are placed on two AMPs.

STATUS is an example off@ghly non-unique Primary Index.

When choosing a Primary Index, never pick a column with a severelylimited
value set. The degree of uniquensssitical to efficiency. Choose NUPIs thatlow all AMPs
to participate fairlequally.

Page5 8

QUALITY THOUGHT www.QualityThoughtTechnologies.con
Phone: 9963486280, 044002542: Email 1d:gth ought99@gmail.com




QUALITY THOUHGTTECHNOLOGIES

Order Customer Order Order

Order Number Number Date Status = Values for Order_Status are
PK highly non-unique.
NUPI - Only two values exist, so only two

2 4/13 o AMPs will be used in this table.
3 13 o This table will not perform well in
} j; 1 g g parallel operations.
2 4/15 C Highly non-unique columns are poor
1 4/12 C Pl choices.
? Z” g g The degree of uniqueness is critical
2 4/09 C to efficiency.

AMP

[zroa[ 1 a0 o ]
[ 7324[ 3 [4r13] o |
[7225] 2 [ 413 |

Partitioned Primary Index

In Teradata Database V2R5 theeea new indexing mechanism called Partitioned
Primary Index (PPI)PPlis usedto improve performance for large tables when you submit
gueries that specify a range constraint. PPI allows you to reduce the number of roevs to
processed by using a new technique called partition elimination. PPl will increase performance
for incremental data loads, deletes, and data access when working with large tables with range
constraints. PP§ useful for spontaneous dropping of old data and rapid addition odatew

How Does PPl Work

Data distribution with PP still based orthe Primary Index :

Primary Index >> Hash Value >> Determines whidt¥iP gets theow

With PPI, theORDER in which the rows are stored on the AMP is affected. Using the
traditional method, No Partitioned Primary Index (NPPI), the rows are stored in rowrdash

Using PPI, the rows are stored first by partition and then by row hash. In our example,
there are four partitions. Within the partitions, the rows are stored in row hash order.

Data Storage Using PPI

To store rows using PPI, specify Partitioningtire CREATE TABLE statement. The
qguery will run through the hashing algorithm as normal, and come out with the Base Table ID,
the Partition number(s), the Row Hash, and the Primary Index values.

Page5 9
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I PP
[Py o T D | i
ICTallelad

d Partitioned Primary Index

4 AMPs with Orders Table Defined with NPPI

FH 0# 0 Date | [RH 0% 0 Ose| [RH 0% 0_Date + Improves performance on
& 1008 0z0d | | o4 o0z oz | [ 02 d0za oznn

— range constraint queries
Ll 20 0 » Uses partition elimination to

reduce the number of rows
24 104 _oas processed

27 1014 0ZM0
32 1003 0208
RH 0" 0_Date O# OODate | [RH OF 0O _Dse| | RH 0% 0O_Date
S 1001 0zf0% | | 06 1003 0208 | | 04 1008 0zme | | 0% 1006 0zl
{35 007 0203 | | 26 002 0203 | |24 4004 ozaa | | 200 1005 ozma

45 015 00 3% 011 0203 | | @ A0iz  02m@ | |2 A003 028 | |4 4010 Oz
03 406 0240 | | 07 4017 020 | | 03 A0ME  02A0 | | 02 024 0zA0
17 4013 0zA0 | | 8 1021 02A0 | | 2@ A01a 020 | | 10 018 ozdo
A3 023 0240 | | e 4015 020 | | 44 022z 02A0 | |22 1020 Oz0

4 AMPs with Orders Table Defined with PPl on O_Date

RH O_# D_Date

02 1ME  0EM0

41001 009
T2 0EM0

oF A0 0EMD

35 1007 02403
B9 A1 0208

3t 1023 02M0

Primary Index Mechanics

Hashing Primary Index Values

The diagram on the facing page gives an overview of Primary Index Hash Mapping,
which is the process by which all data is distributed in the Teradata Database.

The Primary Index value iged into the Hashing Algorithm, which produces the Row
Hash. The row goes onto the Communications Layer. The Hash Maps, in combination with the
Row Hash determines which AMP gets the row. The Hash Maps are a part of the
Communications Layer interface.

Teradata's hash partitioning is the only approach which offers balanced processing and
balanced data placement, while minimizing interconnect traffic and freeing the DBA from time
consuming reorganizations.

In this module, we will discuss how this entire g@es functions.

Hashing Down to the AMPs

Teradata is unique in hashing data directly to a physical address on disk, creating an ever
distribution of data. This allows a balanced application of parallelism, and also avoids imbalance
due to data skew. Teraih's hashed data distribution scheme provides optimized performance
with minimal tuning and no reorganizations, resulting in lower administration costs and reduca
development time. O

[5)
&
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The rows of all tables are diditited across the AMPs accordirogheir primary index
value. The primary index value goes into the hashing algorithm. The ag&p82bit row hash.
The highorder 16 bits are referred to as the Destination Selection Word (DSW) and are used to
identify a haskhmap entry. This entrig used to identify théMP to betargeted. The remaining
16 bits are not used to locate fidP.

The entire 3zbit row hash will be used by the selected AMP to locate the row within its
disk space.

Hash mapsare uniquely confjured for eaclsizeof system. A 56AMP system will have
a different hash map from a-3MP system.

A hash map is simply an array that associates bucket numbers (DSW #s) with specific
AMPs.

When a system grows, new AMPs are typically added. Adding AMRsres a change
to the hash map to reflect the new total number of possible target AMPs.

P ~ b
i1y

Hashing Primary Index Values

L CHRACILA
<
Index value(s)
The hashing algorithm is designed to ensure even
distribution of unique values across all AMPs.
ashing Algorith Different hashing algorithms are used

for different international character sets.

Hash values are calculated using the hashing algorithm.

EDSW# i | A row hash is the 32-bit result of applying a

hashing algorithm to an index value.

A hash map is uniquely configured for each system.

Hash MaE p) It is an array which associates DSW numbers
with specific AMPs.

Two systems with the same number of AMPs
will have the same hash map.
AMP #

Changing the number of AMPs in a system
requires a change to the hash map.

Why is Automatic Distribution Good?

Hashing algorithms don't care about udefined alphabetic order, don't use secondary
structures that regu reorganization, and there is never a need to sort the data before loading or
inserting. There are several distinct advantages in decision support applications that
flow from Teradata's use of hash partitioning. These include:

No Key Sequence

A side effect of using the hashing algorithm as an indexing mechaisitgme absencef a
userdefined order.This eliminates the problems encountered with thdrBe indexing that
many database vendarse.

Ease of Joining —

Hash partitioning of primary index valu@dlows rows from different tables with high (O

affinities to be placed onthe same node. By designating the columns that constitute the jo
o
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constraint between two tables as the primary index of both tablesjaasdorowsto-be-joined
will reside on thesamenode.Sincetwo rows can onlype joined if they residan the memoryof
one of the nodes, this docation reduces the interconnect traffic that crosde joins
necessitate, improving query times, andifigehe BYNET for othework.
Simplicity of SetUp

The only effort hashed data placement requires is the selection of the columns that
comprise the primary index of the table. From that point on, the process of creating and maintaini
ng partitions is compelely automated. No files need to be allocated, sized or named. No DDL
needs to be tediously created. No unlo@ldad activity is ever required.

Teradata Differentiator
Teradata's automatic hash distribution eliminates costly data maintenanced#sés
DBA can spend more time on strategic development activities. As a result, strategic business
datais more accessibl® theusers.
Please see "Born to Be Parallel" in Appendix C of this course to read more about how
other database vendors do data partihg.
Why is Automatic Distribution Good?
No Key Sequence
No user defined order

Ease of Joining
Rows with high affinity are stored on same AMP
Reduces interconnect traffic

Simplicity of Set-up

The only effort required for Teradata hashing is selectio of the column(s) that
comprise the Primary Index

TERADATA6S AUTOMATI C HASH DI STRIBUTI ON [EL
DATA MAINTENANCE TASKS!
A Hashing Example

The facing page shows an example of how the hashing algorithm would produtdé a 32
row hash value on tha&rimary index value, 7225.

The hash value is divided into two parts. The first 16 bits ar®#stination Selection
Word (DSW).

The DSW points to a particular hash map entry, which in turns points to one AMP. The
entire row hash along with the Table IEferences a particular logical location on that AMP.

Page6 2
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'y --;;‘f.-é -
A Hashing Example
L= )
Order
Order Customer Order Order
Number Humber Date Status
PK
UFI
7325 2 4713 O
7324 3 4013 o}
7415 1 4713 Cc
7103 1 4/10 O
7225 2 4/15 Cc
7384 1 4712 Cc
7402 3 4/16 C
7188 1 4/13 c
SELECT * FROM order 7202 2 4i09 c

WHERE order_number = 7225;

7225 l
32 bit Row Hash
I Hashing Algorithm I—’ DSW # Remaining 16 bits
0000 Q000 0001 1010 1100 0111 0101 1011
AN I [ S (|
0 (4] 1 A
{Hexadecimal)

The Hash Map

A hash mapis an array that associates DSW values with spe&N¥i®>s. The diagram on
the facing page showsfolded afer 16 entries and represents whdtagahmap might look like
for an eightAMP system.

To determine the destination AMP for a primary index operation, the hash map is
checked by BYNET software using the row hash information. A message is placed on the
BYNET to be sent to the target AMP using pdim{point communication.

In the example on the facing page, the bucket entry 001A (hexadecimal) contains an
entry forAMP 3. AMP 3 will be the recipient of the message from the BYNET.

One major difference betwee/ersion 1 and Version 2 is the increase in the number of
hash map entries from 3643 to 65,536. This increase results in better performance, and the ability
to configure systems with thousands of AMPs rather than hundreds of AMPs. The increase in
hash bukets also resulted in fewer hash collisions on the system.

Icradata The Hash Map
T225 m— I Hashing Algorithml

32 bit Row Hash

D SWW # RemainlnE1 & bits
0000 0000 0001 1010 1100 0111 0101 1011
% W W W
o o 1 S 44— Bucket Number {Hexadecimal)
HASH MAP
] 1 2 3 4 5 (=1 7 =] 9 B> B c D E E
_g_ggl O c2JoszfoaJos [ os[ or Joafo 02 [ 02 [oa o5 O5] OF [ 08
4«00 O 2 | O3 f 04 [o753 erd Hei=1 Ks] 0] =2 0] 05§ 05| O OE
002 | O e Y 0o O F o0 O & oo f 0o | O [N}
003 | U [o=] leE] Nek 0os [ O/ 1Tosi o o | 03 1 04 OS50 05 [ O OE
0040 = | O3 | 0= [05] rdl Eei=3 e O & O | 05| O [}=
00S5] O 02 ] O3 04 S o  OorjfosSio o o4ajJos oS OF [ 02

Page6 3

QUALITY THOUGHT www.QualityThoughtTechnologies.con
Phone: 9963486280, 044002542: Email 1d:gth ought99@gmail.com




QUALITY THOUHGTTECHNOLOGIES

Identifying Rows

Can two different Primary Index (PI) values come out of the hashing algorithm with the
same row hash value? Yes. There are Wways this can happen:
- Two different primary index values may hash identically. T$ealled ahash synonym(or a
hashcollision).
- If a norrunique primary indexs used,duplicate NUPI values will produce the same row
hash.

Physical Row Layout
The umque RowlD is composed of the row hash and the uniqueness value.

Remember that all rows have a unique Row

Within the User Data columns is the primary index value on which the row hash is based.
The Pl may represent one or several columnslath. Teradata determines the sequence of
columns within the row to optimize performance.

The 2 bytes at the beginning of the row reflect the length of the row.

Normally, only the row hash portion of the Ry is used to locate the row. An
exception occrs during Secondary Index access and is covered later in this course.

ICracata Identifying Rows

— Consideration #1
+ A Row Hash = 32 bits = 4.2 billion possible values.
+ Because there is a finite number of possible values,
some values will have to share the same row hash.

1254 7769 Data values in

Hash Algorithm
22936 22936==—>| Hash Synonyms

— Consideration #2
+ A primary index may be non-unique (NUPI).
+ Different rows will have the same Pl value

and thus the same row hash.
Joh D. -
(sit:) (s.::lta) NUPI Duplicates
— Conclusion e —
+ Arow hash is not adequate .as gorithim

to uniquely identify a row.
64758 64758— Row hashes out

The RowID

To differentiate each row a table, every rovis assigned a uniquRow-ID. The Row
ID is a combinationof the row hash value plus @niqueness value The AMP appends the
uniqueness value to the row hash whens inserted. The uniqueness valig used to
differentiate between Pl values that generate identicahasives.

The first row inserted with a particular row hash value is assigned a uniquaehesef
1. Each new row with the same row hash is assigned an integer value that is one greater than the
current largest uniqueness value for this RBw

If a row is deleted or the primary index is modified, the uniqueness value can be reuseo‘%’
o
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Only the row hash portion is used in primary index operations. The entird[R®wsed
for secondary index support and is discussed in a later chapter.
PPI tables have Row Keys:
Row Hash + Uniqueness Value + Partitioning Vaie
4 Bytes 4 Bytes 2 Bytes
Primary Index Mechanics Pagel5

Vi

lerac m The Row ID
— —— — — |

To uniquely identify a row, we add a 32-bit uniqueness value.
— The combined row hash and uniqueness value is called a Row-ID.

Row-ID
Row Hash Uniqueness Value |
(32 bits) (32 bits)

« Each stored row has a Row4D as a prefix.

IRow-ID | Row Data |

+ Rows are logically maintained in Row-ID sequence
within a data block.

Row-ID | Row Data
E‘:‘“ tmawe lempho | Lastum FirstNm
5032 0001 1018 Reynolds Jane
5032 o002 1020 Davidson Evan
5032 0003 1031 Green Jason
5033 0001 1014 Jacobs Paul
5034 0001 1012 Chevas Jose
5034 0002 1021 Carnet Jean

Secondary Indexes and Table Scans

Secondary Indexes

A Secondary Indexis an alternate path to the data. Secondary indexes are used to
improve performance b y allowing the useravoid scanning the entire table during a query. A
secondary index is like a primary index in that it allows the user to locate rows. Unlike a primary
index, it has no influence on the way rows are distributed among AMPs. A database designer
typically chooses a secondary index because it provides faster set selection.

Primary index requests require only one AMP to access rows, while secondary indexes
require at least two and possibly all AMPs, depending on the index and the type o f operation. A
secondaryndex search will typically be less expensive than atallle scan.

Secondary indexes add overhead to the table, both in terms of disk space and
maintenance, but they may be added or dropped when needed.

Secondary Indexes
Four basic ways to access a Ibde:
- Primary index access (o#eéVIP access)
- Secondary index access (two alFAMP access)
- Full-Table Scan (alAMP access)
- Partitioned primary index access {AMP access)
T A secondary index is an alternate path to the rows oftable.

Page6 5
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T A table can have from 0 to 32 secondamndexes.
I Secondaryindexes:
ADo not affect tabléistribution.
AAdd overhead, botim terms of disk space amdaintenance.
AMay beadded or dropped dynamically meseded.
AAre choserto improve tablgerformance.
Choosing a Secondary Index

As with primary indexes, there are two typesefondary indexed unique (USI) and
non-unique (NUSI).

A secondary index may be specified at table creation or at any time during the life of the
table. It may consisof up to 64 columns. To get the benefit of the index, the query has to specify
a value for all columns in the secondary index.

A unique secondary index (USIhas two possible purposes:

- It can speed up access to a row which otherwmiggt require a fulltable scan without
having to rely on the primaigdex.

- It can be usedb enforce uniqueness on a column or set of columns. i ksmetimes
the case with a primary key thatot designated as the primary index. Makiing USI enforces
the uniquenessfohe PK.

A non-unique secondary index (NUSI)s usually specified in order to prevent ftdble
scans. NUSIs, however, do activate all AMPs because the value being sought might reside or
many different AMPs (only primary indexes have same values on AMRs). If the Optimizer
decides that the cost of using the secondary index is greater than a table scan would be, it opts fq
the table scan.

As column values change, secondary indexes cause anléddPsubtable tdoe built
and maintained. Secondary ixdgubtablesconsist of rows which associate the secondary index
value with one or more rowm the base table. When the indexdropped, the subtablis
physicallyremoved.

Choosing a Secondary Index
A secondary index may be defined:
- At table creation (REATETABLE)
- Following table creation (CREATENDEX)
- Using up to 64olumns
uUsl:
- If the choice of column(s¥ unique,it is called a USI (unique secondangex).
- Accessing a rowia a USI typically requires AMPs.

NUSI:
- If the choice of column(s¥ non-unique,it is called a NUSI (nofunique secondarindex).
- Accessing a rowiaa NUSI requires alh\MPs.

USil:
CREATE UNIQUE INDEX (employeawumber) on employee {e)
<Q
NUSI:
&g
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CREATE INDEX (lastname) on employee
CREATE INDEX (lastname, firstname) on employee

NOTE:
- Secondary indexes cause an internal subtaldelioilt.
- Dropping the index causes the subtédblbedeleted.
Unigue Secondary Index (USI) Access
The facing page shows the one or#WdP access necessdpyretrieve a row via a
unique secondary index (USlaccess.
1 After the row hash of the secondary index vakiealculated, the hash map points us to
AMP 2, containing the subtable row for this W&alue.
1 After locating the subtable roim AMP 2, wefindthe RowID of the base rowThis base
Row-ID (which includes the row hash) allows the hash mapoiot us toAMP 4 which
contains théaserow.
Note: It is possible that the base table row could be stored on the same AMP as the subtable,
making this opration a oneAMP access.

Secondary index access uses the complete IRaw locate the row,unlike primary index
access that uses only the row hash portion.

The Customer table below is used in the example on the facing page. It displays only a
partial liging of the rows.

CUSTOMER table

Cust Name | Phone
PK
USlI NUPI
37 White | 5554444
98 Brown | 3339999
74 Smith | 5556666
95 Peters | 5557777
27 Jones | 222-8888
56 Smith | 5557777
45 Adams | 444-6666
84 Rice 666-5555
49 Smith | 111-6666
51 Marsh | 8882222
31 Adams | 111-2222
62 Black | 4445555
12 Young | 777-4444
77 Jones | 777-6666
72 Adams | 6667777
40 Smith | 222-3333
QUALITY THOUGHT www.QualityThoughtTechnologies.con
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m i
cracdald Uni S d Index (USI) A
ICTallcid nique secondary Iinaex ccess
=
| BYNET
Create | CREATE UNIQUE INDEX
usi (cust) on customer; ir <= <= 1>
| AMP 1 I | AMP 2 | | AMP 2 | | AMP 4
Access] SELECT * Q
via usi] FROM  customer USI Subtable
WHERE _cust - 56; RowlD |Cust] RowlD Cust] RowlD Cust]|RowlD RowlD_[Cust[RowlD
244,1 |74 [384,1 135,1 |98 [555, 6 .1 |31 (638, 1 175,1 |37 [107,1
l 505,1 |77 [639,1 .1 |84 |536.5 339,1 (40 [640, 1 489,1 |72 |717,2
744,4 |51 [915,9 G021 | 2 |45 |471.1 838,1 |12 |147,2
PE Customer table 757.1 |27 [388.1 1 |49 [147.1 1 |95 |778.3 219 1 |62 |R2o 4
Id =100
USI Value = 56 ’ ! )
[Table 10 | Row Hasr[unique vall
| I N
Algorithm
[ BYNET |
Table ID | Row Hash |Usi Value T Iz L L
\ll%ﬂ_lﬂ I AMP 1 | | AMP 2 | | AMP 3 l | AMP 4 |
Eus] nams| Pnone owlD|zya{ Nams| Phone | [RowiD Name | Phone |  [Rowip|Cus{ Name | Phons
usi| NuPI NUPI NUPI usl| NUPI
37 |[White [555-4444 5666] (147,149 [Smith [111-6668 |639, 177 [Jones [777-666
536, 5|84 Rice £66-5555 s B33-9959| |147.2|12 Younglr77-4444 |778, 3| 95 |Peters(s55-777
538, 1|31 |Adams111-2222 777| |388. 1] 27 [Jones p22-88s: 778, 7| 56 |Smith [555-777
|g40 1] 40|smith p22-3333) J555-6666| |822. 1|62 [Black m-ssg 1815.3] 51 |Marsh |885-222

Non-Unique Secondary Index (NUSI) Access

The facing page shows an-AIMP access necessary to retrieve a row viea-unique
secondary index (NUSI)access.

After the row hash of the secondary index value is calculated, the BYNET will
automatically activate all/|l AMPs per the Parg
suliable rows containing the qualifying value and row hash. These subtable rows contain the
RowID(s) for the base rows, which are guaranteed to be on the same AMP as the subtable row

This reduces activity in the BYNET and essentially makes the query anoskiRIperation.

Because each AMPnay have more than one qualifying rowt,is possible for

the

subtable row tdcnavemore than one RouD for the base tableows.
In the Customer table example below, there is only a partial listing of the

rows.
CUSTOMER table

Cust Name | Phone

PK

uUsSl NUPI

37 White | 5554444

98 Brown | 3339999

74 Smith | 5556666

95 Peters | 5557777

27 Jones | 222-8888

56 Smith | 5557777

45 Adams | 4446666
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84 Rice 666-5555
49 Smith | 111-6666
51 Marsh | 8882222
31 Adams | 111-2222
62 Black | 4445555
12 Young | 777-4444
77 Jones | 777-6666
72 Adams | 6667777

40 Smith | 222-3333

Taradat Non-Unique Secondary Index (NUSI)

icradatd
@ Access
—

Create | CREATE INDEX (name)
NUSI on customer;

Access | SELECT *
via Nusi | FROM  customer
WHERE name =‘Adams’;

l

PE

Customer table Id
=100

NUSI Value = ‘Adams’|

AI onthm

m

-m
Base Table Base Table

e
|Rovap [cus] Nams] Phons Name| Phone RowiD [Cu!
NUSI | NUPt NUSI| NUPI
107, 1|37 [White |555-4444 (471, {45 44-6681
133999
62

536, 5| 84 [Rice |666-555% |935. 498
b38. 1|31 [Adamq111-2222  |717.272 7777
40, 1] 40 |Smith [222-3333 g_u [Smith 555-666§

NUSI Subtable

| Rowin] Name[ RowiD
567, 2|Adamd 471, 1 717,
852, 1 [Brown| 555, 6

432, 3 |Smith 884, 1

Other Types of Secondary Indexes

Join Index
Join indexes have several uses:
1 Define a prgoined table on requently joined columns (with optional aggregation)
without demoralizing thdatabase.
1 Create dull or partial replication of a base table with a primary index on a folegn
column tableto facilitate joins of very large tables by hashing their rovesthe same
AMP as the largeable.
1 Define a summary table without demoralizing da¢abase.
You can define a join index on one or several tables. Staple join index functionality
is an extason of the original intent of join indexghence the conéing adjective join @sed to
describe a singleable join index.
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Sparse Index

Any join index, whether simple or aggregate, mtatle or singlgable, can be sparse. A
sparse join index uses a constant expression in the WHER&ea its definition to narrowly
filter its row population. This is known as a Sparse Join Index.

Hash Index

Hash indexes are used for the same purposes as-&bigeoin indexes. Hash indexes
create a full or partial replication of a base table wighrimary index on a foreign key column
table to facilitate joins of very large tables by hashing them to the same AMP.

You can define a hash index on one table only. Hash indexes are not indexes in the usua

sense of the word. They are base tables dratat be accessed directly by a query.

Value-Ordered NUSI

Value-ordered NUSIs are very efficient for range conditions and conditions with an
inequality on the secondary index column set. Because the NUSI rows are sorted by daita value,
is possibleto search only a portion of the index subtable for a given range of key values. Thus

the major advantage of a valoedered NUSIs in the performance of ranggieries.
Value-ordered NUSIs have the following limitations.
1 The sort keys limited to a single nume column.
1 The sort key column cannot exceed fowies.
1 They count as 2 indexes against the tofédl2 nonrprimary indexes you can define on a
base or join indetable.

Comparison of Primary and Secondary Indexes

The table on the facing page compasemary and secondary indexes

1 Primary indexes are required; secondary indexes are optional. All habdtisave a

method of distributing rowamongAMPSs3 the Primaryindex.

A table can have only one primary index, but up to 32 secoimnthyes.

Both primary and secondary indexes can haveou® columns. Secondary indexes, like

primary indexes, can be either unique (USI) or-onaique(NUSI).

1 The secondary index does not affect the distribution of rows. Rows are distributed
according to the primary indemlues.

1 Secondary indexes cdoeadded and dropped dynamically as needed. In some dases,
a goodideato wait and see how the database isused andatidsecondary indexes to
facilitate thatusage.

1 Both primary and secondary indexes affect systerfopmance for different reasons. A

poorly chosen PI resulti; skewed data distribution, which causes some AMPslto

more work than others, and slows flystem.

Secondary indexes affect performance because they regbiebles.

Both primary and secoady indexes allow rapid retrievaf specific rows.

Both primary and secondary indexes can be created using multiptgpeta

Secondary indexes are stored in separate subtables; primary indexas are

Because secondary indexes require separate sedtalstra processing overheaad

needed to maintain thosabtables.

= =4

= =4 =4 -4 -4
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"Teradata Comparison of Primary and
Index Feature Primary Secondary

Required? Yes No
Number per Table 1 032
Max Number of Columns 64 64
Unique or Non-Unique? Both Both
Affects Row Distribution Yes No
Created/Dropped Dynamically No Yes
Improves Access Yes Yes
Separate Physical Structure None Subtable
Extra Processing Overhead No Yes

Full-Table Scans

A full-table scanis another way to access data without using any primary or secondary
indexes.

In evaluatingan SQL request, the Optimizer examines all possible access methods and
chooses the oni believes tobe the mostefficient. The coding of the SQL requeatpngwith
the demographics of the table and the availability of indexes, all play & tbke cecision of the
Parser.

Some coding constructs, listed on the facing page, always cause a full table scan. A full
table scan typically occurs when the columns in an index are not referenced in the query, or a
range of values is specified for the columnaiprimary index. In other cases, a-is#ble scan
might be chosen because it is the most efficient method. If the number of physical reads exceed$
the number of data blocks, then the Optimizer may decide thattalilgl scan is faster.

With a full-table scan, each data bloekfound using the Master and Cylinder Indexes
and each data roiwaccessed onlgnce.

As long as the choice of primary index has caused the table rows to distribute evenly
across all of the AMPs, the parallel processing of the AM&n do the fultable scan quickly.
The file system stores each table on as few cylinders as possible to help reduce the cost of full
table scans.

While full-table scans are impractical and even disallowed on some systems, Teradata
routinely permits addc queries with fultable scans.
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Tadata Full-Table Scans

Cust_ID Cust_MName Cust_Phone
usi NUSI NUPI

CUSTOMER

Every data block of the table must be read.
All AMPs scan their portion of the table in parallel.
Primary Index choice affects FTS performance.
Full-table scans typically occur when either:

— The index columns are not used in the query

— An index is used in a non-equality test

— A range of values is specified for the primary index

Examples of Full-Table Scans:

SELECT * FROM customer WHERE Cust Phone LIKE *524-

SELECT * FROM customer WHERE Cust_Na:me <> ‘Davis’;

SELECT * FROM customer WHERE Cust_ ID > 1000;

PPI Access

Partition Elimination is used to access tables with a PPl. The term partition

eliminationd& refer s ninovhich the aptimizer metermines, baged onmi g a |

guery conditions, thatomepartitions can't contain qualifying rows, and causes those partitions
to be skipped. Partitions that are skipped for a particular g uery are called excluded partitions.
Generally, he greatesbenefitof a PPI tables obtained from partitioelimination.

The facing page identifies the issues associated with accessing a table that has a defined
PPland all of the primary index columns have values specified

1 If the SELECT statement @s not provide values for any of the partitioning columns,
then allof the partitionamay beprobed tdfind row(s) with the haskhalue.

1 If the SELECT statement provides values fmmeof the partitioning columns, then
partition elimination may reduce thmimber of the partitions that witle probed tofind
row(s) with the hastalue.

A common situation is with SQL specifying a range of values for
partitioning columns. This allows some partitions to be excluded.

1 If the SELECT statement provides values fdir @ the partitioning columns, then
partition elimination will cause a single partition lbe probed tofind row(s) with the
hashvalue.

If the partitioning expression references any columns that aren't part of the primary index,
then Pl access may blwer. When all partitioning expression columns are contained in the PI,
then PI access is unchanged.

The worst case is when a query specifies the Pl column values, but doesn't mention the
partitioning column(s). In this situation, each partition must kwbed for the appropriate PI
value. In the worst case, the number of disk reads could increase by a factor equal to the nur?Qi-:r

of
partitions. While probing a partition is a fast operation, a table with thousands of partitions mig!ﬂ%
not provide acceptablgerformance for Pl accesses for some applications. o
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Data Protection

Locks

Locking prevents multiple users who are trying to changesdahedataatthe same time
from violating data integrity. This concurrency contlmplemented biocking the desired
data. Locks are automatically acquired during the processing of a request and released at the
termination of the request. In addition, users can specify locks. There are four types of locks:

Exclusive Locks

Exclusivelocks are applied only to databases or tables, never to rows. They are the most
restrictive types of lock; all other users are locked out. Exclusive locks are typically used (only
when structural changes are being made to the database or table), asasetref a DDL
statement.

Write Locks

Write locks enable users to modify data while locking out all other users except readers
not concerned about data consistency (access lock readers). Until a write lock is released, no ne
read or write locks are allowle When you update a table without a WHERE clause, the system
places a write lock on the table.

Read Locks
Read locks are used to ensure consistency during read operations. Several users may hol
concurrent read locks on the same data, during which ndicadidn of the data is Permitted.

Access Locks

Users who are not concerned about data consistency can specify access locks. Using a
access lock allows for reading data while modifications are in process. Access locks are designeg
for decision supportmlarge tables that are updated only by small, sirgle changes. Access

|l ocks are sometimes called stale read | ocks|

Lock Levels
Three levels of database locking are provided:
Database  Locks all objectsnthedatabase.
Table Locks all rowsin the table oview.
Row Hash Locks all rows with the same row hash (primary and Fallbawk,and
Secondary Index subtalriews.

The type and levedflocks are automatically chosen based on the type of SQL
commandssued as shown on the facing page. The h&grinsome cases, the ability
to upgrade or downgrade tlek.
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Icraciala Locks
@
Types e Exclusive—prevents any other type of concurrent access
of Locks | ® Write—prevents other Read, Write, Exclusive locks
¢ Read—prevents Write and Exclusive locks
e Access—prevents Exclusive locks only

Locks may be applied at the following database levels:
o Database—applies to all tables/views in the database
 Table/View—applies to all rows in the table/views

« Row Hash—applies to all rows with same row hash

Lock requests are automatically generated based on the SQL command:

e SELECT—requests a Read lock
¢ UPDATE—requests a Write lock

o CREATE TABLE—requests an Exclusive lock

Lock requests = .
can be upgraded LOCKING FOR ACCESS SELECT * FROM TABLE_A;

or downgraded: = LOCKING FOR EXCLUSIVE UPDATE TABLE_B SET A = 2000;

Transient Journal

The transient journal permits the successful rollback affailed transaction (TXN).
Transactions are not committed to the database until the AMPs have receivedlaartSadtion
request, either implicitly or explicitly. There always the possibility that the transaction may
fail. If so, datasreturned tats original state after transactitalure.

The transient journal maintains a copy on e&dP of before images of all rows
affected by the transaction. In the event of transaction failure, the leiagesare reapplied to
the affected tables, thenldted from the journal, and a rollback operatismompleted. In the
event of transaction success, the beforggesfor the transaction are discarded from the journal
at thepoint of transactiorcommit.

Transient Journal activities are automatic andsfparent to the user.

Transient Journal
Transient Journal
- Consists of a journalf transaction beforienages.
- Provides rollbackn the event of TXNailure.
- Is automatic antransparent.
- Beforeimagesare reappliedo tableif TXN fails.
- Beforeimagesarediscarded upon TXNompletion.

Successful TXN

BEGIN TRANSACTION
UPDATERow A 0 BeforeimageRow A recorded
(Add $100 tachecking)
UPDATE Row B 0 BeforeimageRow Brecorded
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(Subtract $100 from savings)
END TRANSACTION 0 Discard beforémages
Failed TXN
BEGIN TRANSACTION
UPDATE Row A3 Before image Row A recorded
UPDATE Row B3 Before image Row B recorded
(Failure occurs)
(Rollbackoccurs) 0 Reapplybeforeimages
(TerminateT XN) 0 Discard beforémages

RAID Protection
There are many forms of disk array protection. Teradata supports the
following protection schemes:
T RAID1
T RAIDS
T RAIDS

RAID 1 is a diskmirroring technique. Each physical disk is mirrored elsewhere in the array.
This requires the array controllers to terall data to two separate locations, which means data
can be read from two locations as well. In the event of a disk failure, the mirror disk becomes the
primary disk to the array controller and performance is unchanged.

RAID 5 is a paritychecking techigque. For every three blocks of data (spread over three
disks), there is a fourth block on a fourth disk that contains parity information. This allows any
one of the four blocks to be reconstructed by using the information on the other three. If two of
the disks fail, the rank becomes unavailable. A rank is defined as a group of disks that have the
same SCSI ID (the disks in the rank are not on the same channel, but are on different channels).
The array controller does the recalculation of the information the missing block.
Recalculation will have some impact on performance, but at a much lower cost in terms of disk
space.

RAID S is a paritychecking technique similar to RAID 5 and is used with EMC disk
arrays.

Note: In Teradata, RAID 1 and/ARD 5 are commonly used. Unless there is a reason not
to do so, NCR recommends that all our customers implement RAID 1.
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leradata RAID Protection

RAID 1 (Mirroring) = .
+ Each physical disk in the array has an exact copy in the same “@
array. T l =

The array controller can read from either disk and write to both.
When one disk of the pair fails, there is no change in performance.
Mirroring reduces available disk space by 50%.

Array controller reconstructs failed disks quickly.

RAID 5 (Parity) D I D
+ Data and parity are striped across a rank of 4 disks. | Block 0 J|[ Block 1 ||| Block 2 Parity

If a disk fails, any missing block may be [ Parity | Block 3 HlM [ Block 4
reconstructed using the other three disks. [_Block 5 |\[_Parity JJ| Block 6 ]| Block7

Parity reduces available disk space by 25% in a 4-disk rank.
Array controller reconstruction of failed disks takes longer than RAID 1.

RAID-1 - Good performance with disk failures
Higher cost in terms of disk space

RAID-5 - Reduced performance with disk failures
Lower cost in terms of disk space

Fallback

Fallback protects your data by storing acead copy of each row of a table on an
alternate, Fallback AMP in the same cluster. If an AMP fails, the system accesses the Fallback
rows to meet requests. Fallback provides AMP fault tolerance at the table level. With Fallback
tables, if one AMP fails, latable data is still available. Users may continue to use
Fallback tables without any loss of available data.

During table creation or after a table is created, you may specify whether or not the
system should keep a Fallback copy of the table. If &aellds specified, it is automatic and
transparent.

Fallback guarantees that the two copies of a row will always be on different AMPs. If
either AMP fails, the alternate row copy is still available on the other AMP.

There is a benefit to protecting your aabut there are costs associated with that benefit.
With Fallback use, you need twice the disk space for storage and twice the 1/0O for INSERTS,
UPDATES, and DELETEs. (The Fallback option does not require any extra /O for SELECT
operations and the Falldat/O will be performed in parallel with the primary 1/0.)

The benefits of Fallback include:

1 Protects your data from hardware (digkjure.
1 Protects your data from software (notilure.
1 Automatically recovers with minimum recovery time, after repaiirBxes areomplete.

A hardware (disk, cpu) or software (vproc) failure causes an AMP to be
taken off-line until the problem is corrected.

During this period, fallback tables are fully available to users.

When the AMP is brought back orline, the assoated vdisk is refreshed to reflect
any changes made during the offine period.
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copy of a primary
row stored on a
different AMP in the
same cluster.

Benefits of
Fallback:

Costs of
Fallback:

la nl i
ICTadalx Fallback
A Faliback table is | PE | I PE ]
fully available in the |
event of an I BYNET
unavailable AMP. | | | |
A Eallback row is a | amea |1 2wz | | awes Il ampa |

— -—-:%A
[Enmw = N "

EEE A NEEI A Wa

Permits access to table data during AMP off-line period
Adds a level of data protection beyond disk array RAID 1 & 5
Highest level of data protection is RAID 1 and Fallback
Automatically restores data changed during AMP off-line
Critical for high availability applications

Twice the disk space for table storage is needed
Twice the /O for INSERTs, UPDATEs and DELETESs is needed

Primary
rows

Fallback
rows

Recovery Journal for Down AMPs

After the lossof any AMP, adown-AMP recovery journal is started automaticallyo
log any changeso rows which reside on the dowAMP.Any inserts, updates, or
affecting rows on the dowAMP are appliedo the Fallback copy within the cluster. TAMP

that holds the Fallback copy logs the Rtivin its recoveryournal.

This process will continue until the down AMP is braudpack online. As part of th
restart activity, the recovery journal is read and changed rows are applied to the recovel
When the journal has been exhausted, it is discarded and the AMP is brotigig fudly

recovered.
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Recovery Journal for Down AMPs

Recovery Journal is: e Automatically activated when an AMP is taken off-line
¢ Maintained by other AMPs in the cluster
e Totally transparent to users of the system

e Journal is active
e Table updates continue as normal
« Journal logs Row-IDs of changed rows for down-AMP

While AMP is off-line:

When AMP is  Restores rows on recovered AMP to current status
back on-line: .
e Journal discarded when recovery complete

‘ AMP 2 ‘ ‘ AMP 3 ‘ ‘ AMP 4 |

Cliques

In a clique, multiple nodes are accessible by any nothe sameclique. The facing page
shows a situation where a nofd@s. When the node fails, PDE resets and Teradata restarts and
the AMP vprocs migrate to the other nodeshe clique.

A Massively Parallel Processing (MPP) system will continue to ramide or disk fails
in a clique, even if you do not select the Fallback option. In the situation shown, the TDP will
restart the lost AMP vprocs on a different node within the clique. When the node is brought back
into service, the TDP will move the AMRmck to their original node. For 7x24 systems, the
Fallback option is recommended for minimizing the risks of system downtime.

Applications that recognize restarts and are coded to, will continue when the system
comes back up. Otherwise, applications widkd to be restarted.

——

leraqata Cliques
i b Fos s q

Two or more TPA nodes having access to the same disk arrays are called a clique.
« A clique protects you from node failure.

MP 1 mMe WP 3 Me 4

AMP vprocs can run on any node within the clique and still have full access to
their disk array space. If a node fails, ANMPs migrate to another node in the clique.

P 1 \ ME / e ME 4

Aum s AR

awE s amP2 AmP s AMP & BT amoE

AN ol = (o

»
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Using Permanent Journals for Recovery

When recovery is initiated using the permanent journal, the question must be posed,
recovery to what point in time? Assuming both befarel after images have been captured,
movement both forward and backward in time is possible.

A full backup was taken on Monday, and the change images in the permanent journal
have been archived on Tuesday and Wednesday. When disaster hits on Thursdag, raorni
decision is made to restore the database up
dump is followed by a roll forward of the af
images remain in the journal and are restored directlyowitthe need for external media.

If the failure on Thursday morning had been due to a corrupting application program, a
recovery to Wednesday evening might have been chosen. In this case, a rollback operation ig
initiated, applying all before images capgd since Wednesday night.

Permanent Journals

An optional, userspecified, systermaintained journal used for database recovery
to a specified point intime.

AUsed for recovery from unexpected hardware or softdiagsters.
AMay bespecifiedfor:

i One or moetables

T One or morelatabases
APermits capture of before images for databalt@ack.

APermits capture of after images for databasdaniiard.
APermits archiving change images during taidentenance.
AReduces need for futhblebackups.

AProvides a maws of recovering NO FALLBACKables.
ARequires additional disk space for chamgages.
ARequires user intervention for archive and recosetiyity.
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DATABASE CONCEPTS
(Terdata SQL)
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What is an RDBMS?

Data is organized into tables in a relational database management system (RDBMS).
Rows in the table represent instances of an entity, in this case an employee or a department.
Columns represent the data fields which casgpthe rows. Relations between tables occur when
a column in one table also appears as a column in another.

EMPLOYEE (Partial Listing)

MAMAGER
EMPLOYEEIEMPLOYEE |DEPARTMENT|JOB LAST FIRST HIRE BIRTH |SALARY
MUMBER | MUMBER |MUMBER CODE | MAWME MAME DATE | DATE  (AMOLUIMNT
P FI FI Fk
1006 1019 am 212101] Stein John TE1015 | 531015 | 2945000
1008 10149 3 312102 Kanieski | Caral TT0201 | 580517 |2925000
1008 nam 403 431100 Ryan Loretta TE1015 | 550910 | 3120000
1004 1003 401 412101 Johnsaon | Darlene | 7610148| 460423 |3630000
1007 1004 403 432101 Millegas | Amando | 770102 | 370131 4970000
1003 nao 401 411100 Trader James TEOT31 | 4706159 | 3785000

DEPARTMEMT {Partial Listing)

MAMNAGER
DEPARTMEMT| DEPARTMEMNT BUDGET [EMFPLOYEE
HUMBER MAME AMOUNT  |MUMBER
Pl Fk
amm marketing sales a00a0000 Timv
am research and development | 46560000 1014
302 product planning 22600000 1016
403 education 93200000 1005
402 software support J0e00000 1011
am customer suppont 98230000 1003
201 technical operations 29380000 1025

Pk = PRIMARY KEY

Fi< = FOREIGM KEY

Can you answer the following questions using the tables above?
What is the department name for employee 10047

Answer: customer support

Who is the manager of employee 10047

Answer: James Trader

Difference Between DBMS & RDBMS:
As mentioned before, DBMBrovides a systematic and organized way of storing,
managing and retrieving from a collection of logically related information. RDBMS also
provides what DBMS provides, but above that, it provides relationship integrity. So in short, we—
can say: (00)

()
g
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RDBMS = DBMS + REFERENTIAL INTEGRITY

For example every person should have an Addidss.isa referential integrity between
Name and Address. If we break this referential integniBMS and files,it will not complain,
but RDBMS will not allow you to savethis dataif you have defined the relation integrity
between person and addresses. These relations are defined by using ' Foreign Keys&in any

RDBMS.

DBMS

RDBMS

Database Management System

DBMS with referential integrity between the
tables

No normalization technique

Normalization technique adopted

Inclusion of flat file data in its system

Non-acceptance of flat file design

Used for simple business applications

Huge database applications

Foreign key suport

Relationship established through foreign ke}
only

Supported Languages: Programming Language,
Data Manipulation Language, Data Definition
Language, Schema Description Language; Sub
Schema Description Language

Only SQL (Sequential Query Language)
suypported

Structured into three major categories: network,
hierarchical and relational

Follows relational model only

It requires low software & Hardware requirement

It requires high Software & Hardware
requirements

It supports single User

It supports Miltiple Users

No relation between tables

Relation between the tables can be establis

Primary Key Rules

Rules governing how Primary Keys must be defined and how they function are:

Rule 1: A Primary Key is required.

Rule 2: A Primary Key value must be unique.

Rule 3: The Primary Key value cannot be NULL.

Rule 4: The Primary Key value should not be changed.
Rule 5: The Primary Key column should not be changed.
Rule 6: A Primary Key may be any number of columns.

Foreign Key Rules

Rules governing how Foreign Keys must be defined and how they operate are:

Rule 1: Foreign Keys are optional.

Rule 2: A Foreign Key valle may be nownique.
Rule 3: The Foreign Key value may be NULL.

Rule 4: The Foreign Key value may be changed.
Rule 5: A Foreign Key may be any number of columns.
Rule 6: Each Foreign Key must exist as a Primary Key in a related table.
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Primary Key vs. Primary Index:

Primary Key (PK) - is defined as one or more columns used to uniquely identify each row in a
table. PKs are used in conjunction with foreign keys to define the important column relationships
in a databasePKs are always unique and cannot be null. PKs are not known to the Teradata
RDBMS as suchl'he Teradata RDBMS implements a primary key as a unique index

Primary Index - is defined as one or more columns usedistribute and locate rows a table.

Choice of primary index will affect distribution, access and performance. Oftentimesiobut
always, the Primary Index and Primary Key are the same. Indexes (primary or secondary) may|
be used to enforce uniqueness (as PK) or to improve access. They yriae unique or non

unique.

Indexes may be:

Primary | Secondary
UNIQUE UPI uUsSlI

NON-UNIQUE | NUPI NUSI

Every table must have exactly one primary index.
Examples to create Tables:

CREATE TABLE Employee

(
Employee_Number INTEGER NOT NULL,

Manager_Employeenumber INTEGER,
Department_number INTEGER,
Job_Code INTEGER,

Last name VARCHAR(20) ,

First Name VARCHAR(20) ,
Hire_date Date,

Birth_Date Date,

Salary_Amount INTEGER

UNIQUE PRIMARY INDEX Employee_UPI ( Employee_Number)

insert into Employee Values(1006,19,301,312101,'Stein’,'"John’,761015,531015,2945000);

insert into Employee alues(1008,1019,301,312102,'Kanieski','Carol',770201,580517,2925000);
insert into Employee Values(1005,0801,403,431100,'Ryan’,'Loretta’,761015,550910,3120000);
insert into Employe&alues(1004,1003,401,412101,'Johnson’,'Darlene’,761015,460423,3630000);

insert into Employee Values(1007,1005,403,432101,'Villegas','’Amando’,770102,370131,4970000);

insert into Employee Values(1003,0801,401,411100,'Trader','James',760731,470619,378500%

e’
()
&
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CREATE TABLE Department
(
Department_number INTEGER NOT NULL,
Department_name varchar(20),
Budget_Amount Integer,
Manager_Employee_Number Integer

UNIQUE PRIMARY INDEX Department_UPI ( Department_number)

insert inb Department Values(501,'marketing sales’,80050000,1017);

insert into Department Values(301,research and development',46560000,1019);
insert into Department Values(302,'product planning’,22600000,1016);
insertinto DepartmentValues(403,'education’,962000,1005);

insert into Department Values(402,'software support’,30800000,1011);

insert into Department Values(401,'customer support',98230000,1003);

insert into Department Values(201,'technical operations’,29380000,1025)

What is SQL?

Structured Querizanguage (SQL) is the industry standard language for communicating
with Relational Database Management Systems.
Structured Query Language is used to define the answer set that is returned from the
RDBMS.
SQL is a norprocedural language, meaning it consamo proceduralype statements such
as those listed here:
T GOTO
PERFORM
DO LOOP
OPENFILE
CLOSEFILE
END OFFILE

=A =4 =4 =4 4

SQL Commands

Data Definition Language (DDL) Examples

SQL statement Function
Define a table, view, macro, index, trigger or
CREATE stored pocedure.
Remove a table, view, macro, index, trigger or
DROP stored procedure.
ALTER Change table structure or protection definition.
QUALITY THOUGHT www.QualityThoughtTechnologies.con
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Data Manipulation Language (DML)

SQL statement Function
SELECT Select dta from one or more tables.
INSERT Place a new row into a table.
UPDATE Change data values in one or more existing row
DELETE Remove one or more rows from a table.

Data Control Language (DCL)

SQL statement Function
GRANT Give user privileges.
REVOKE Remove user privileges.
GIVE Transfer database ownership.

DDL COMMANDS:
CREATE TABLE Elements

When executed, the CREATE TABLE statement creates and stores the table structure definition
in the Teradata Data Dictionary.

The CREATE TABLE statememicludes:
- Create Tableptions

- Columndefinitions

- Tablelevelconstraints

- Indexdefinitions

CREATE <SET/MULTISET> TABLE employee
<Create Table Options>

<Column Definitions>

<Tablelevel Constraints>

<Index Definitions>;

Create Table Options:
Fallback,Jotnlaing,Freespace,Datablock Size

U Duplicate rowoptions:
I SETA no duplicate rowallowed
T MULTISETO duplicate rowsllowed
U Table protectiomptions:
I FALLBACK or NO FALLBACK PROTECTION
T BEFORE JOURNAL (NO, single @®UAL)
I AFTER JOURNAL (NO, single (LOCAL or NOTLOCAL) orDUAL)
T WITH JOURNAL TABLE (TableName)
U Space Managemeaptions
I FREESPACB percentage(%) of cylindéreespace
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T DATABLOCKSIZEd maximum block size for data blocks
Column Definitions

U Columnname:

T Name thecolumn
U Datatype:

T Declare the columto bea character, byte, numeric, or graphic dgbe.
U Data typéAttributes:

T Specify DEFAULT, FORMAT, TITLE, NULL,CASESPECIFICJPPERCASE.
U Column Storagdttributes:

T Compress NULL values or a specifielue.
U Columnlevel ConstraintAttributes:

T Specify the single column as a primary key or for&gy

T Specify the single column as unique (mbsNOT NULL).

T Specify constraint conditions on tb@umn.

Column-level Constraints

CONSTRAINT namé optional

PRIMARY KEY - No Nulls, No Dups

UNIQUE - No Nulls, No Dups

CHECK - Verify valuesor range
REFERENCES - Relates to other columff®reignkey)

COLUMN Storage Attributes

Teradata Extensions

The COMPRESS phrase allows values in one or more columns of a permanent table to be

conpressed to zero space, thus reducing the physical storage space required for a table.
The COMPRESS phrase has three variations:

Variation: What happens:
COMPRESS Nulls are compressed.
COMPRESS NULL Nulls are compressed.

COMPRESS <constant| Nulls and thespecified <constant> value are compres:
NOTE: COMPRESS & COMPRESS NULL mean the same thing.

Table-level Constraints

U An alternate wayo set columrtonstraints
0 Useful for multicolumnconstraints
U Uniguenes€onstraint:
[CONSTRAINT name] PRIMARY KEY(col_list)
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[CONSTRAINT name] UNIQUE (col_list)
0 CheckConstraint:
[CONSTRAINT name] CHECK boolean_condition)
U Reference€onstraints
[CONSTRAINT name] FOREIGN KEY (col_list)
REFERENCES tablename [(col_list)]

DROP TABLE
To remove all data associated with a table, as well as the table structure definition from the Data
Dictionary, use the DROP TABLE statement.
Example
Drop the employee data table created in the previous example.
DROP TABLE emp_data;

1 Deletes all datan emp data.

1 Removes the emp_data definition from the Data Dictionary. mostrecreate theable

if you wish to uset again.
1 Removes all explicit access rights onthiale.

ALTER TABLE

Once a table has been created, certain characteristics are notegltrelb as the Primary Index
choice. To change them you must CREATE a new table which includes the new characteristics,
then populate that table.
Other characteristics are alterable. You can use the ALTER TABLE statement to modify these
characteristics.
ALTER TABLE
1. ADDs and/or DROPs columns from an empty or populttll:
ALTER TABLE emp_data
ADD educ_level CHAR(1), ADD insure_type SMALLINT

ALTER TABLE emp_data
DROP educ_level, DROP insure_type

2. Changes the attribute options on existinumns:
ALTER TABLE emp_data
ADD birthdate FORMAT 'mmmBdd,Byyy"

NOTE: In this example, the birthday column already exists. We are adding FORMAT to the
birthday column

Page8 7
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Data Manipulation

Data Manipulation consists of foaommands:

1 INSERT
-Add a row to a table.
1 INSERTSELECT
-Add rows to a table from another table.
1 UPDATE
-Change column values in existing rows of a table.
1 DELETE
-Remove rows from a table.
INSERT

INSERT allows you to add a new row to a table.

Example
There are two types of insert:

1) Insert a new employee into the emploiadae:
INSERT INTOemployee
VALUES (1210, NULL, 401, 412101, 'Smith’, 'James', 890303, 460421, 41000);
2) Insert a new employee with only partita:
INSERT INTO employee
(last_name, firshame hire_date, birthday,salary_amoungmployee number)
VALUES (‘Garcia’, 'Maria', 86102541110,
76500.00, 1291);
3) Use INSERT SELECT to copy rows from one tablarother.
The syntaxs asfollows:
INSERT INTO target_table SELECT * FROM source_table;
The SELECT portion of the statement may be used to define a subset of rows and/or a
subset of columns to be inserted to the target table.
UPDATE

UPDATE allows you to modify one or many columns of one or many rows in a single table.
The WHERE condition&n include:

f
f
f

Columns from the table beingpdated.
Joins with columns from othéaibles.
Subqueries.

Problem

Change employee 1010's department to 403, job code to 432101, and manager to 1005 in the

employee table

UPDATE employee
SET department_number = 403
,Jjob_code = 432101
QUALITY THOUGHT www.QualityThoughtTechnologies.con
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1005
1010

,manager_employee_numbi
WHERE employee_number

UPDATE Using Subqueries or Joins

Problem
Update the employee table to give everyone in all support departments a 4€@%egartment
numbers for all of the support departments are not known.

UPDATE employee
SET salary_amount=salary_amount * 1.10
WHERE department_number IN
(SELECTdepartment_number
FROM department
WHERE department_name LIKE '%Support%

Using Join:

UPDATE employee

SET salary_amount=salary_amount * 1.1

WHERE employee.department_number =
department.department_number

AND department_name LIKE '%Support¥

DELETE

DELETE allows you to delete rows from a single talfiemo WHERE clausas specified, the
all rows are deleted.
The WHERE condition can reference:

1 Column valuesn the targetable.

1 Column values based on a subquery against artatbler

1 Column values based on a join with anotaéie.

SELECT

The SELECT statement allows you to retrieve data from one or more tables.
SELECT * FROM employee;

This query would return all columns and all rows from the employee table.
The asterisk,*", indicates that we wish to see all of the columns in the table.

Instead of using the asterisk symbol to specify all columns, we could nanifcspec
columns separated by commas:

SELECT employee number

QUALITY THOUGHT www.QualityThoughtTechnologies.con
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,hire_date
Jlast_name
Jfirst_name

FROM  employee
WHERE department_number = 401;

ORDER BY Clause
The ORDER BY clause specifies the column(s) to be usesbfting the result.

SELECT employee_number
Jlast_name
Jfirst_name
,hire_date
FROMemployee
WHERE department_number = 401
ORDER BY hire_date

Sort Direction

In the example above, results will be returned in ascending order by hire date. Ascending
orderis the default sort sequence for@RDER BY clause. To explicitly specify ascending or
descending order, adsSC or DESC, to the end of th®RDER BY clause. The following is an
example of a sort using descending sequence.

EVOER - hire_date DESC; (desceding sor)

Naming the Sort Column
You may indicate the sort column by naming it directly (e.qg., hire_date) or by specifying its
position within theSELECT statement. Since hire_date is the fourth column irSEBEeECT
statement, the followin@RDER BY clause is equivalent to sayifgRDER BY hire_date..
ORDER BY 4;

An ORDER BY clause may specify multiple columns. The order in which columns are
listed in the ORDER BY clause is significant.

NOTE: Each column specified in the ORDER BY clause can have itssont order, either
ascending or descending.

SELECT employee _number
,department_number
,Jjob_code

FROM employee

WHERE department_number < 30:

ORDER BY department_number ASC
,job_code DESC,;

Pageg O
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DISTINCT
TheDISTINCT operator will consolidate duplicate output rows to a single occurrence.
Example Without DISTINCT

SELECT depaiment_number
,Jjob_code

FROM emplcyee
deparment_number =

WHERE 501
department_amber job_code
501 512101
501 512101
501 511100

NOTE: Two peoplein department 501 have the same job code (512101). If our purpos
simply tofind out which job codes exigt department 501, weoulduseDISTINCT to avoid
seeing duplicate rows.

Example With DISTINCT

SELECT DISTINCT department_numbel
,job_code

FROM employee

WHERE department_number = 501,

department_numbe job_code

501 511100

501 512101

Naming Database Objects
How database objects chanamed are summarizauthe following table

Names are composed of: az

A-Z

0-9

_ (underscore)
$

#

Names must start with: az

A-Z
_(underscore)
#

$
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Naming Syntax
The syntax for fully qualifying a column name is:
databasename.tablename.columnname

Example:
NAME (unqualified)
(partially
EMPLOYEE.NAME qualified)
(fully
PAYROLL.EMPLOYEE.NAME | qualified)

Teradata SQL Extensions:

Several commands in our software are Teradp&ific. (ANSI standard SQL is covered in
later sections of this course.) Here is a list of Teradata extensions covdriedhvi course

ADD_MONTHS BEGIN/ END
TRANSACTION

COLLECT/ DROP COMMENT ON

STATISTICS

CONCATENATION EXPLAIN

FALLBACK FORMAT

HELP INDEX

LOCKING MACRO Facility
ACREATE
AREPLACE
ADROP
AEXECUTE

NAMED NULLIFZERO/ZEROIFNULL

SHOW SUBSTR

TITLE TRIM

WITH WITH ... BY

HELP Commands: Database objects
The HELP Command is used to display information about database objects such as (but not
limited to):

1 Databases andsers

1 Tables

T Views

1 Macros
HELP retrieves information about these objects fronxhta Dictionary. Below are the
syntactical options for various forms of the HELP command:

QUALITY THOUGHT www.QualityThoughtTechnologies.con
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HELP Command
HELP DATABASE databasename;

HELP USER username;
HELP TABLE tablename;
HELP VIEW viewname;

HELP MACRO macrorame;
HELP COLUMN table or viewname.*; (all columns)
HELP COLUMN table or viewname.colname . . ., colnam

The SHOW Command

The SHOW command displays the current Data Definition Language (DDL) of a database
object (e.g., Table, View, Macro, Triggegid Index or Stored Procedure). The SHOW
command is used primarily to see how an object was created.

Sample Show Commands

Command Returns
SHOW TABLE tablename; CREATE TABLE statement
SHOW VIEW viewname; CREATE VIEW statement
SHOW MACRO macroname; CREATEMACRO
statement

The EXPLAIN Command

The EXPLAIN function looks at a SQL request and responds in English how the
optimizer plans to execute it. It does not execute the statement and is a good way to see what
database resources will be used in procesgng request.

For instance, if you see that your request will force atéldle scan on a very large table
or cause a Cartesian Product Join, you may decidewoiteea request so that it executes more
efficiently.

EXPLAIN provides a wealth of informatn, including the following:

1.) Which indexes if any will be used in the query.

2.) Whether individual steps within the query nesgcuteconcurrently  (i.e. parallelsteps).
3.) An estimate of the number of rows which wikprocessed.

4.) An estimate othe cost of the query (in time increments).

EXPLAIN SELECT* FROM department;

Pageg 3
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Logical Operators

Types of operators in Logical Expressions:

Type of operator Symbol Meaning
Comparison operators = Equal
<> Not equal
> Greater than
< Less than
>= Greater than or equal to
<= Less than or equal to
BETWEEN <a> Inclusive range
AND <b>
[NOT] IN <expression> is in a list
or
<expression> is not in a list
IS [NOT] NULL <expression> is null
or
<expession> is not null
[NOT] EXISTS Table contains at least 1 rov
or
Table contains no rows
LIKE Partial string operator

BETWEEN -- Numeric Range Testing

To locate rows for which a numeric column is within a range of values, use the
BETWEEN <a> AND $> operator. Specify the upper and lower range of values that qualify the
row.

The BETWEEN operator looks for values between the given lower limit <a> and given
upper limit <b> as well as any values that equal either <a> or <b> (BETWEEN is inclusive.)

Example

Select the name and the employee's manager number for all employees whose job codes are in
the 430000 range.

SELECT first_name
Jlast_name
,manager_employee_number
FROM employee
WHERE job_code BETWEEN 430000 ANBB39999;
An alternative syntais shownbelow: <
SELECT first_name (@))
Jast_name ‘é‘,
o
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,manager_employee_number

FROM employee
WHERE job_code >=30000
AND job_code <=39999;

BETWEEN -- Character Range Testing

Use the BETWEEN <a> AND <b> operator to locate rowsafbich a character column
is within a range of values. Specify the upper and lower range of values that qualify the row.
BETWEEN will select those values which are greater than or equal to <a> and less or equal to
<b>. (BETWEEN is inclusive.)

SELECT last name
FROM employee
WHERE last name BETWEEN 'r' AN,

Set Operator IN

Use the IN operator as shorthand for when multiple values are to be tested. Select the
name and department for all employees in either department 401 or 403. This query may also be
written using the OR operator which we shall see shortly.

SELECT first_name
Jlast_name
,department_number

FROM employee

WHERE department_number IN (40403);

Set Operator NOT IN

Use the NOT IN operator to locate rows for which a column does not mataf arset
of values. Specify the set of values which disqualifies the row.

SELECT first_name
Jlast_name
,department_number
FROM employee
WHERE department_number NOT IN (401, 4Q3)
NOT IN vs. OR

NOT IN provides a shorthand version of a 'negative ORiesty The following is an example
using the OR operator for the query example given above.
Select the name and the department for all employees who are NOT members of departments
401 and 403.
SELECT first_name
Jlast_name
,department_number

Pageg 5
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FROM employee
WHERENOT  (department_number=401
OR department_number=403);

NULL

NULL is used to show the absence of a data value. It is not the same as having a value of zero of
spaces.

NULLS may be disallowed by defining a columitiwa NOT NULL attribute.

Null columns may be compressed to occupy zero row space. This is esapaggefeature.

Arithmetic and Comparison Operation onNULL

Col
Col A Operation | B Results
10 + NULL NULL
10 - NULL NULL
10 * NULL NULL
10 / NULL NULL
10 > NULL UNKNOWN
10 < NULL UNKNOWN
10 > = NULL UNKNOWN
10 <= NULL UNKNOWN

10 = NULL UNKNOWN

10 <> NULL UNKNOWN
NULL > NULL UNKNOWN
NULL < NULL UNKNOWN
NULL > = NULL UNKNOWN
NULL <= NULL UNKNOWN
NULL = NULL UNKNOWN
NULL <> NULL UNKNOWN

Using NULL in a Selec

Use NULL in a SELECT statement, to defithat a range of values either IS NULL or IS
NOT NULL.
To list employee numbelis this table with unknown extensions:

SELECT employee number
FROM employee phone
WHERE extension ISNULL;
To list employee numbers of people with known extensions: (@))
SELECT employee _number ‘!é,
o
QUALITY THOUGHT www.QualityThoughtTechnologies.con

Phone: 9963486280, 0480025421 Email 1d:gthought99@gmail.com




QUALITY THOUHGTTECHNOLOGIES

FROM employee_phone
WHERE extension IS NONULL;

LIKE Operator
The LIKE operator searches for patterns matching character data strings.

You must provide two parameters for the LIKE operator: a stoipgession to be searched and a
string pattern for which to search.

The string can contain specific characters, as well as the following "wildcards":
% (indicates zero or more character positions)
_ (indicates a single character position)

Here are somexamples using the LIKE operator:

String pattern example Meaning
LIKE 'JO%' begins with 'JO'
LIKE '%JO%' contains 'JO" anywhere
LIKE' HN' contains 'HN' in 3rd and 4th position
LIKE "%H_’ contains 'H' in next to last position
Problem

To display tle full name of employees whose last name contains the letter "R" followed by the
letter "a".

Note: Default comparison is not casgecific.

Solution
SELECT first_name
Jlast_name
FROM employee
WHERE last_name LIKE%Ra%';

LIKE Operator -- Partial String

To display the full name of employees whose last name contains "Ra", use the CASESPECIFIC
operator:

SELECT first_name
Jlast_name
FROM employee
WHERE last_name (CASESPECIFIC) LIKEbRa%';

In the default, the comparison is not capecific.
Use theTeradata extension (CASESPECIFIC) to force «gmeific comparison.

Pageg 7
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Because we used the cesgeecific designator, we don't get James Trader in our answer set but
only get answers that contain an uppercase "R". The rizaRaye' would have also appeared in
this answer set. Use LIKE 'Ra%' to get only names that begin with "Ra".

LIKE Operator -- Using Quantifiers

To extend the pattern matching functions of the LIKE operator, use quantifiers.
There are three such quaigrs:
ANY 0 any single condition must be met (OR logic)
SOMEQJ same as ANY
ALL 0 all conditions must be met (AND logic)
ANY and SOME are synonyms. Using LIKE ANY and LIKE SOME will give the same result.

Problem
To display the full name of all employeegmboth "E" and "S" in their last name.
Solution

SELECT first_name
Jlast_name
FROM employee
WHERE last_name LIKE ALL ("%E%"%S%);
Problem

To display the full name of all employees with either an "E" or "S" in their last name.
Solution

SELECT first_name
Jlast_name
FROM employee
WHERE last_name LIKE ANY (‘%E%'%S%");

Logical Operator i AND

Logical operators AND, OR and NOT allow you to specify complex conditional expressions by
combining one or more logical expressions.

Logical Operator AND

The logical operator AND combines two boolean expressions, both of which must be true in a
given record for them to be included in the result set.
TRUE AND TRUE TRUE

FALSE AND TRUE FALSE
TRUE AND FALSE FALSE
FALSE AND FALSE FALSE

TRUE OR TRUE TRUE
TRUE OR FALSE TRUE
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FALSE OR TRUE TRUE
FALSE OR FALSE FALSE

NOT TRUE FALSE
NOT FALSE TRUE

Problem
To display the name and employee number of employees in department 403 who earn less than
$35,000 peyear.

Solution
SELECT first_name
Jlast_name
,employee_number
FROM employee
WHERE salary_amount 85000.00
AND department_number = 403

Logical Operator -- OR

The logical operator OR combines two Boolean expressions. At least one must be truenn a give
record for it to be included in the result set.

Problem

To display the name and the employee number for employees who either earn less than $35,000
annually or work in department 403.

Solution
SELECT first_name
Jlast_name
,employee_number
FROM employee
WHERE salary _amount 85000.00
OR department_number 403;

Multiple AND . . . OR

You want to find all employees in either department 401 or department 403 whose salaries are
either under $35,000 or over $85,000.
SELECT last_name
,Salary_amount
,departmet number

FROM employee

WHERE (salary_amount 85000 o

OR salary_amount 85000) o

AND (department_number 401 Q

OR department_number = 403) r?i’
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Logical Operatorsi Combinations

Operator Procedures

Parentheses can be usedoiwe an evaluation order. In the presence of parentheses, expressions

are evaluated from the innatost to outeimost set of parenthetical expressions.

i
1

(Aor(((BAndC)orD)And (EAndF)))

L.

Logical Operators -- Using Parentheses

Problem

Select the name, department number, jabdcode for employees in departments 401 or 403 who

have job codes 412101 or 432101.

If we accidentally left the parentheses out of our statement. Would we get the same results?

Solution

SELECT last_name
,department_number
,Jjob_code

FROM employee

WHERE (department_number 401

OR department_number 403)

AND (job_code #412101

OR job_code =43201);

SELECT last_name
,department_number
,Jjob_code

FROM employee

WHERE department_number401

OR department_number 403

AND job_code 412101

OR job_code 432101,
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Logical NOT

Place the NOT operator in front of a conditional expression or in front of a comparison operator
if you need to locate rows which do not meet specific criteria .

Problem

Select the name and employaember of employees NOT in department 301.

Solution for NOT Operator

SELECT first_name
Jlast_name
,employee_number

FROM employee

WHERE department_number NOT3901,

Solution for NOT Condition

SELECT first_name
Jlast_name
,employee_number

FROM employee

WHERENOT  (department_number 301);

SELECTing System Variables

SELECT can be used to query the system for current information, including current:

1

f
f
f

SystenDATE.
SystenTIME.
LoggedonUSER.
Currentdefault DATABASE.

Examples:

SELECT DATE;
SELECT TIME;
SELECT DATABASE;
SELECT USER,;

Literal, Constant, and Calculator Features
Character Literals
You may add character literals to your SELECT statement:

SELECT 'Employee’
Jlast_name
first_name

FROM employee

Numeric Constants:
You mayalso add numeric constanib your SELECT statement:

QUALITY THOUGHT
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Jlast_name
Jfirst_name
FROM employee

Calculator Mode:
You may use numeric expressions to do calculations:

Calculation Result | Comment

SELECT 2*250; 500 | Simple multiplication

SELECT 1.01 + 2.2; 3.21| Uses greatest possible precision
SELECT 10/3.000; 3.333| Rounds off

SELECT 10/6.000; 1.667| Rounds up

DATE Data Type & Date Functions:

The Teradata DATE data type is used to store calendar dates representing year, monthtand day.

is stored internally as a fodnyte integer.

The Teradata database performs basic DATE handling functions including:
Month-to-monthconversions.

Yearto-yearconversions.

Leapyearconversions.

Dates prior tdl900.

Dates afte2000.

=A =4 =4 4 4

DATE Arithmetic

Find Syntax
SELECT DATE
The date 30 days from today | + 30;

SELECT DATE
The date 1 year from now + 365;

How would you find a person's age (in rounded years)?

SELECT (DATE-birthdate)/365

FROM employee

WHERE last_name =Stein’;
Problem
Find empbyees with more than 10 years of service.

SELECT last_name

,hire_date
FROM employee
WHERE (DATE-hire_date)/365 40;

Date Function ADD_MONTHS
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The ADD_MONTHS function allows the addition of a specified number of h®td an existing
date, resulting in a new date.

The format of the function is:

ADD_MONTHS (date, n)

where n is a number or an expression representing the number of months to be added to the date.
The following examples demonstrate its usage.

Query Results
SELECT DATE; /* March 20, 2001 */ 01/03/20
SELECT ADD_MONTHS (DATE, 2) 200105-20
SELECT ADD_MONTHS (DATE, 12*14) 201503-20
SELECT ADD_MONTHS (DATE-3) 200012-20

Note: The results of the ADD_MONTH function are always displayed in Y¥M¥I-DD

format.

ADD_MONTHS may also be applied to a literal date, which must be specified in the YYYY
MM-DD format.

Query Results

SELECT ADD_MONTHS ('199@7-31', 2) 1996:09-30
SELECT ADD_MONTHS ('199812-31', 2) 199602-29
SELECT ADD_MONTHS ('1995812-31', 14) 1997-02-28

ADD_MONTHS accounts for the Gregorian calendar and knows how many days are in each
month, including leap years such as 1996.

Comparison of ADD_MONTHS and simple DATE arithmetic

Because of the variable number of days in a month, ADD_MONTH giee\a much higher
degree of accuracy when projecting dates based on month increments.
Problem
Show the date two month from today (March 20, 2001) using both ADD_MONTHS and simple
arithmetic methods.
SELECT DATE
,ADD_MONTHS(DATE, 2)
,DATE + 60;

Using the EXTRACT Function
Extracting From Current Date

The EXTRACT function allows for easy extraction of year, month and day from any DATE dat
type. The following examples demonstrate its usage.

Pagelso3
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Query Result

SELECT DATE; /*March 20,2001 */ 01/03/20 (Default format)
SELECT EXTRACT(YEAR FROM DATE); 2001

SELECT EXTRACT(MONTH FROM DATE); 03

SELECT EXTRACT(DAY FROM DATE); 20

Date arithmetic may be applied to the date prior to the extraction. Added values always represent
days.

Query Result
SELECT EXTRACT(YEAR FROM DATE + 365); 2002
SELECT EXTRACT(MONTH FROM DATE + 30); 04
SELECT EXTRACT(DAY FROM DATE + 12); 01

Note: CURRENT_DATE is the ANSI standard for today's date and mayée i place of
DATE, which is Teradata specific.

Extracting From Current Time
The EXTRACT function may also be applied against the current time. It permits extractio
hours, minutes and seconds. The following examples demonstrate its usage.

Query Result

SELECT TIME; /* 2:42 PM */ 14:42:32 (Default format)
SELECT EXTRACT(HOUR FROM TIME); 14

SELECT EXTRACT(MINUTE FROM TIME); 42

SELECT EXTRACT(SECOND FROM TIME); 32

Time arithmeticmay beapplied prior to the extraction. Added values always represent se

Query Result
SELECT EXTRACT(HOUR FROM TIME + 20); 14

SELECT EXTRACT(MINUTE FROM TIME + 20); 42

SELECT EXTRACT(SECOND FROM TIME + 20); 52

SELECT EXTRACT(SECOND FROM TIME +@; Invalid Time

Data Conversions Using CAST

The CAST function allows you to convert a value or expression from one data type to another.ﬂ-
For example: (@)
i
Numeric to Numeric Conversion %
o
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SELECT CAST (50500.75 AS INTEGBR
Result: 50500 (truncated),

SELECT CAST (50500.75 AS DEC (6,0));
Result: 50501. (rounded).

When you cast from a decimal to an integer, the system discards everything to the right of the
decimal point. In our example, even though the decimal portion#gasnaking the number
closer to 50501 than to 50500, the result of the cast is still 50500.

Decimal to Decimal Conversions

Casting from a decimal at one precision level to a decimal at a lesser precision level causes the
system to round the resulttioe nearest value displayed at the new precision level.

SELECT CAST(6.74 AS DEC(2,1));

Result: 6.7 (Drops precision)

SELECT CAST(6.75 AS DEC(2,1));

Result: 6.8 (Rounds up to even number)

SELECT CAST(6.85 AS DEC(2,1));

Result: 6.8 (Rounds down to even nunnpe

Character to Character Conversions
SELECT CAST(lasihame AS CHAR (5))
FROM employee

WHERE department_number = 401;

last_name

Johns

Trade

As you can see from the example above, CAST can take the CHAR(20) last_narfieldlata
from the employee table amtnvert it to a CHAR(5) data type. The values displayed as a result
of this query are truncated five characters or padded with trailing blankstagive characters

(if there ardessthanfive characters to stawtith).

Attributes and Functions

Attr ibutes are characteristics which may be defined for columns, such as titles and formats.
Functions are performed on columns to alter their contents in some way.

Expressionsare columns and/or values combined with mathematical operators. (i.e. Coll + Col2
+3)

Attributes for columns and expressions include the following:
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AS Provides a new name for a colun| ANSI
TITLE Provides a title for a column. Teradata Extensio

FORMAT | Provides formatting for a column/ Teradaa Extensior

Functions for columns and expressions include the following:

CHARACTERS| Count the number of characters in a column. Teradata
Extension
TRIM Trim the trailing or leading blanks or binary zeroes fro| ANSI

a column.

AS: Naming a Column orExpression

The AS clause:

1 Assigns a temporary name t@@umnor expression.
1 Canbereferenced elsewhenethequery.
1 Will default column headings to the newly assignanhe.
1 Use of KeywordAS isoptional andnay beomitted.
SELECT last_name
first_nane
,salary_amount / 12 AS monthly_salary
FROM employee
WHERE department_number401
ORDERBY monthly_salary;
TITLE Attribute

The TITLE attribute allows you to rename columns for output with headings that may
contain multiple lines and/or blanks. Columeakings may stack up to three levels.

SELECT last_name

first_name

,salary_amount / 12 (TITLE '"MONTHLY // SALARY")
FROM employee
WHERE department_number401 ORDERBY 3;

Attribute Functions

Attribute functions are Teradata extensions which return gegseriinformation about the
operand, which may be either a column reference or general expression.

The functions available for attribute information are the following:
1T TYPE
1 TITLE
T FORMAT
QUALITY THOUGHT www.QualityThoughtTechnologies.con
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17 NAMED

1 CHARACTERS

1
Here are somexamples of how these functions work:

Query Results

SELECT DISTINCT TYPE (job_code) FROM job; INTEGER
SELECT DISTINCT TITLE (job_code)FROM job; job_code
SELECT DISTINCT FORMAT (job_code)FROM job; (10)9
SELECT DISTINCT NAMED (job_code)FROM job; job_coce
SELECT DISTINCT CHARACTERS(last_name) 20
FROM employee;
String Functions
String Operator:
Concatenatiof||) - Putting character strindgsgether
String Functions:
SUBSTRING - Obtaining a section of@haractestring
POSITION - Locating a charactepositionin a string
TRIM* - Trims blanks from atring
UPPER?* - Converts a stringp uppercase
CHARACTERS - Count thenumberof charactere acolumn.
TRIM - Trim the trailing or leading blanks or binary zeroes frocolamn.

SUBSTRING Function

SUBSTRI NG( Ucat alFOB4) FROMI 690
SUBSTRI NG(UcatROR3)gé6 FRI@M 60
SUBSTRI NG( Uc atlBOR8)g 6 F RI@M
SUBSTRI NG( UcatROR3) g é F RlendthsBing
SUBSTRI NG( UcatROR® g é F Rlenkthstting
SUBSTRI NG( UcatROR@g6 FROM 5

Using SUBSTRING in a List

Display the first initial and last name of all employees in department 403, sorted by last name.

SELECT SUBSTRING (first_name FROM 1 FOR 1)
(TITLE 'FI")
Jlast_name

QUALITY THOUGHT www.QualityThoughtTechnologies.con
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FROM employee
WHERE department_number = 403
ORDER BY last_name

Using SUBSTRING in a WHERE Clause

Find all the customers in the location table whose zip codes end with four zeros.
SELECT customer_number

,2zip_code (FORMAT '9(9)")

FROM location

WHERE SUBSTRING (zip_code FRV 8 FOR 4)

='0000'

Concatanation:

Use concatenation to display the first and last names for employees in department 403:

SELECT first._name | 1" | | last_name
( TITLE 'EMPLOYEE)

FROM employee

WHERE department_number = 403

String Concatenation with SUBSTRING and TRIM

Use SUBSTRING with concatenation to display the first initial and last name of employees in
department 403.

SELECT SUBSTRING (first_name FROM 1 FOR 1 ).I'll |
last_name ( TITLE 'EMPLOYEE') FROM employee
WHERE department_number403;

POSITIONG Character String Position

Thisis used toFind out positionof a letterin column value.

SELECTPOSITION( UiN®abc 6, )-; 2

SELECT POSINUya@KlcOGWYabol

SELECT POSITION (Ydo I'N Yabco,); O

Display a list of departments wheiee word "SUPPORT" appears in the department name, and
list the starting position of the word.

SELECT department_name
,POSITION('SUPPORT' IN department_name,)
FROM department

QUALITY THOUGHT www.QualityThoughtTechnologies.con
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WHERE POSITION('SUPPORT" IN departmentnrg) >0
ORDER BY department_number

Using SUBSTRING and POSITION

Display the first name and last name for each person in the contact table. Contact_name is a
VARCHAR column.

SELECT SUBSTRING (contact_name FROM POSITION (', ' IN contact_name) +2)
[1'"" 11 SUBSTRING (contact_name FROM 1 FOR POSITION (', ' IN contact_nat)e)
(TITLE 'Contact Names') FROM contact;

CHARACTERS Function

The CHARACTERS function is a Teradatpecific function which counts the number of
characters in a string. It is partiady useful for working with VARCHAR fields where the size

of the string can vary from row to row. In the following example, first_name is a VARCHAR
field. In order to determine which employees have more than five characters in their name, we
apply the CARACTERS function to the first_name column.

Problem
To find all employees who have more than five characters in their first name.
Solution

SELECT first_name
FROM employee
WHERE CHARACTERS (first_name) 5;

TRIM Function

Use the TRIM function to suppresading and/or trailing blanks in a CHAR column or leading
and/or trailing binary zeroes in a BYTE or VARBYTE column. TRIM is most useful when
performing string concatenations.

There are several variations of the TRIM function:

TRIM ([expression]) leadirg and trailingblanks/binaryzeroes
TRIM (BOTH FROM [expression]) leading and trailing blanks/binary zeroes
TRIM (TRAILING FROM[expression]) trailing blanks/binargroes

TRIM (LEADING FROM][expression]) leading blanks/binary zeroes

Problem
List the emplgees who have exactly four characters in their last name. The data type of
last_name is CHAR(20).

Solution 1
SELECT first_name
Jlast_name (TITLE 'last’)
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FROM employee
WHERE CHAR (TRIM (TRAILING FROM last_name)) = 4;

Solution 2

SELECT first_name
Jlast_name(TITLHast')

FROM employee

WHERE CHAR(TRIM(last_name))=4;

Both will return same result

Using TRIM with Concatenation Operator

The || (double pipe) symbol is the concatenation operator that creates a newastritigefr
combination of the first string followed by the second.

Example 1:
Concatenating of literalwithout the TRIM function:

SELECT ' Jones ||
[| Mary ' AS Name;
Name
Jones , Mary
Example 2:
Concatenating ofteralswith the TRIM function:
SELECT TRIM (BOTH FROM' Jones YO
|| TRIM (BOTH FROM' Mary ) AS Name;
Name
Jones,Mary

Using TRIM with Other Characters

TRIM may also be used to remove characters other than blanks ang bénaes. Using the
TRIM function format in the following examples, any defined character(s) may be trimmed from
a character string.

Example 1:

2
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Arithmetic Operators

Operator Meaning
() Evaluatedirst
* Multiply
/ Divide
+ Add (positivevalue)
- Subtract (negativealue)
* Exponentiation
MOD Modulo (remainder)

Arithmetic Functions

ABSO absolute value

EXPd raises e to the power of <arg> LOG
base 10 logarithm

LN 0 natural logarithm

SQRTO square root

Aggregate Operators

Aggregate operators perform computations on values in a specified group. The five aggregate
operators are:

ANSI Standard Teradata Supportec

COUNT COUNT

SUM SUM

AVG AVERAGE, AVG

MAX MAXIMUM, MAX

QUALITY THOUGHT ~ www.QualityThoughtTechnologies.con
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MIN MINIMUM, MIN
AGGREGATE operations ignore NULLs and produce ONLY siflgle answers.
Example

SELECT

COUNT ( salary_amount) (TITLE 'COUNT")

, SUM ('salary_amount) (TITLE 'SUMSALARY")

,AVG  ('salary_amount) (TITLEAVG SALARY’)

,MAX  ('salary_amount) (TITLEMAX SALARY")

,MIN  ('salary_amount) (TITLE 'MINSALARY")
FROM employee

Result
COUNT SUMSALARY AVG SALARY MAX SALARY MIN SALARY
6 213750.00 35625.00 49700.00 29250.0

Aggregation using GROUP BY

Problem
To find the total amount of money spent by each department on employee salaries. Without the
GROUP BY clause, we could attempt to get an answer by running a separate query against eac
department.
Solution

SELECT SUM (alary_amount)

FROM employee

WHERE department_number = 401

Sum (salary_amount)
74150.00
SELECT SUMsalary_amount)
FROM employee
WHERE department_number = 403

Sum (salary_amount)
80900.00
SELECT SUMsalary_amount)
FROM employee
WHERE department_number301

Sum (salary_amount)
58700.00

Question: What if there are 1000 departments?
GROUP BY provides the answer with a single query, regardless of how many departments there
are.

SELECT department_number

,SUM (salary_amount)

FROM employee

Pagel 12
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GROUP BY department_number

department_number Sum(salary_amoun
401 74150.00
403 80900.00
301 58700.00

GROUP BY and the WHERE Clause

The WHERE clause eliminates some rows before GROUP BY puts them into desired groupings.
Problem
Compute total salaries by department for departments 401 and 403.
Solution

SELECT department_number

,SUM (salary_amount)

FROM employee

WHERE department_number IN (401, 403)

GROUP BY department_number

GROUP BY and ORDER BY
Example:
SELECT departmentiumber
,SUM (salary_amount)
FROM employee
WHERE department_number IN (401, 403)
GROUP BY department_number
Order by 1

GROUP BY on Multiple Columns
It is possible and often desireable to GROUP BY more than one column. This permits the query
to compute agregates of groups within groups. In the following example, we are looking for
salaries by job code (one group) within department (second group).
By job code, what are the total salaries for departments 401 and 403?
SELECT department_number
,Jjob_code
,SUM (salary_amount)
FROM employee
WHERE department_number IN (401, 403)
GROUP BY 1,2
ORDERBY 1,2

GROUP BY and HAVING Condition

HAVING is just like WHERE , except that it applies to groups rather than rows. HAVING OFO|
gualifies and selects only those groups gaisfy a conditional expression. —
Problem o
o
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Determine which departments have average salaries of less than $36,000. Generate the report
using the HAVING clause:
SELECT department_number AS DEPT
,COUNT (*) AS# EMPS
,CAST ( SUM(salary_amountp\S FORMAT 'zz,zzz,z79.99)
AS TOTAL
,CAST ( MAX (salary_amount) AS FORMAT 'zz,zzz,zz9.99")
AS HIGHEST
,CAST ( MIN(salary_amountpS FORMAT 'zz,zzz,2z9.99’)
AS LOWEST
,CAST ( AVG(salary_amountphS FORMAT 'zz,zzz,2z9.99’)
AS MEAN
FROM employee
GROUP BY department_number
HAVING AVG (salary_amount) 86000

Set Operators

The following are graphic representations of the three set operators, INTERSECT, UNION and
EXCEPT.

INTERSECT
The INTERSECT operator returns rows fromliimle sets which share some criteria in
common.

UNION
The UNION operator returns all rows from multiple sets, displaying duplicate rows only once.

EXCEPT
The EXCEPT operator subtracts the contents of one set from the contents of another.
NOTE: Using the Teradata keyword ALL in conjuction with the UNION operator allows
duplicate rows to remain in the result set.

UNION:
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Before the introduction of the OUTER JOIN feature the UNION operator was used to provide
this functionality. UNION is still a viable feature. Here are some rules for its usage:
ALL SELECT clauses:

1 Must have thsamenumber ofexpressions.

1 Corresponding expressionsisthave compatible data types.
Thefirst SELECT statement:

1 Determines outpliORMAT.

1 Determines outpulITLE.
ThelastSELECT statement:

1 Contains the ORDER BY clause for the entire result velpgticable.

1 Uses numeric designators for the ORDERd@Yumns.

Problem
Show manager 1019 identifying him as the manager, show his empéneetentify each of
them as an employee.
Solution
SELECT first_name
Jlast_name
,employee’ (TITLEemployee//type")
FROM employee
WHERE manager_employee _number = 1019

UNION

SELECT first_name
Jlast_name
," manager '

FROM employee
WHERE employee _number =19
ORDERBY 2

INTERSECT
Problem
Create a list all department managers who are assigned subordinate employees. Note th3
not all department managers have subordinates and not all managers with subordinates ar
department managers.
Solution
SELECTmanageremployee number
FROM employee
INTERSECT
SELECTmanager_employee number
FROM department
ORDER BY 1
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EXCEPT

This flagged message refers to "MINUS" because the Teradatpatible synonym for
EXCEPT is MINUS. Use th EXCEPT operator rather than MINUS because although both
provide the same functionality, EXCEPT is ANSI compliant.

Problem

To list all department managers who do not have subordinates.

Solution

SELECTmanager_employee number

FROM department

EXCEPT

SELECTmanager_employee number

FROM employee

ORDERBY 1

SET Operators-- Additional Rules
Set operators may be used in most SQL constructs but cannot contain a WITH or WITH...BY
clause. Set operators are evaluated in order of precedence, as follows:
1 INTERSECT
T UNION
1 EXCEPT fromleft to right
Evaluation order may be manipulated with parentheses.
1 Each SELECT statememniust havea FROMtable name.
1 The GROUP BY clause does not apply to the result seivisla.
Duplicates are eliminated unless the ALL optisnsed.

Joins:

Join is a technique for accessing data from more than one table in an answer set. Tables
are joined according to columns they have in common. A join between the employee table and
the department table could be done according to departmenenufimtbexample of an Inner
Join will be seen on the next screen:

Joins may access data from tables, views or a combination of the two.
Types of Joins

Inner Rows which match based on join criteria.

Outer* ||Rows which match and those which do not.

Cross | Each row of one table matched with each row of anothe
Self Rows matching other rows within the same table.
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Inner Join Problem

To get a report that includes employee number, last name, and department natine, join
employee table and the department table.

Department number is the common column that determines the way data in these two tables will
be joined. Most often joined columns are related to each other as primary and foreign keys.

Inner Join Solution

Suppose we need to display employee number, last name, and department name for all
employees. The employee number and last name come from the employee table. The department
name comes from the department table.

A join, by definition, is necessary wheneveral& needed from more than one table or
view, In order to perform a join, we need to find a column that both tables have in common.
Fortunately, both tables have a department number column, which may be used to join the rows
of both tables.

Solution
SELECT employee.employee_number
,employee.last_name
,department.department_name
FROM employee INNERIOIN
department
ON employee.department_numbedepartment.department_number;

Defining and Using Alias Names

An alias is a temporary name for a TABLE or VIEWided in theFROM clause. It can be
useful for abbreviating long table names and is required to join a table to itself.

Once the alias name is defined, it must be used throughout the SQL statement.

SELECT e.employee_number
,e.last_name
,d.department_name
FROM employee e INNER JOIN
department d
ON e.department_number =d.department_numbe;

Cross Joins

A Cross Join is a join that requires no join condition (Cross Join syntax does not allow an ON
clause).

Each participating row of one table is joinedhweach participating row of another table. The
WHERE clause restricts which rows participate from either table.

SELECT e.employee_number
,d.department_number
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FROM employee e CROSS JOIN
department d
WHERE e.employeenumber=1008;

CartesianProduct

A completely unconstrained Cross Join is called a Cartesian product. Each row of one table is
joined to each row of another table. A Cartesian product results when a CROSS JOIN is issued
without a WHERE clause.
SELECT empbyee.employee _number
,employee.department_number
FROM employee CROS3OIN
department;
Each employee row (26) matched with each department row (9) yields 234 rows of output. An
8,000,000 row table and a 50,000 row table would yield a 400,000,000,0009wer &@t. The
output of a Cartesian product is often not meaningful however they do have useful application as
we shall see.

Self Joins
A self join occurs when a table is joined to itself. Which employees share the same surname
Brown and to whom do thegport?
SELECTemp.first_name (TITLE 'Emp//FirstName)
,emp.last_name (TITLE 'Emp//LastName")
,mgr.first_name (TITLE 'Mgr//First Name’)
,mgr.last_ name (TITLE 'Mgr//LastName')

FROM employee emp INNER JOIN
employee mgr
ON emp.manager_employee _number mgr.employee_number

WHERE emp.last_name Brown’;

What is a View?

A view is like a 'window' into a table. It provides customized access to base tables by:
1 Restricting which columns are visible from the biadxe.
1 Restricting which rows are visible frothe bas¢able.
1 Combining columns and rows from several labées.
Restrict Columns from the Base Table
Restrict columns from the base table(s) by explicitly listing the desired column names from the
base table(s).
Restrict Rows from the Base Table
Restict rows to be accessed by using the WHERE clause. This will limit the rows returned fron&uJo
a SELECT statement which references the view.

Creating and Using Views

Pagel 1
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Problem

Create a view of the employees in departnd®d to use for both read and update. Limit the
view to an employeeds number, |l ast name, an
Solution

CREATE VIEW emp_403 AS
SELECT employee_number
Jlast_name
,salary_amount
FROM employee
WHERE department_number493;
To Read From This View
SELECT * FROMemp_403;

To Update Through This View
UPDATE emp_403 SET salary_amount = 100000
WHERE last_name = 'Villegas';

What is a Join View?
A Join View consists of columns from more than one table.

Example
Create a Join View of the employee and callpkyee tables for call dispatch use.
CREATE VIEW employee_call AS
SELECT employee.employee_number
Jlast_name
first_name
,call_number
,call_status_code
,assigned_date
,assigned_time
finished_date
finished_time FROM employee INNER JOIN call_employee
ON call_employee.employee number = employee.employee number;
Using this view permits SELECT of information from both tables. Note that column names
which appear in both tables (i.e. employee _number) must be qualified.

Renaming Columns

You may create a viethat renames columns. This is often used to shorten long column names,
making queries easier to create.

Example
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CREATE VIEW shortcut (emp, dept, last, first, sal) AS
SELECT employee_number
,department_number
Jlast_rame
Jfirst_name
,Salary_amount
FROM employee
WHERE department_number = 201,

Now youmaySELECT rows using this view.
SELECT last
,sal
FROM  shortcut
ORDER BY lastDESC;

Aggregate Views

You may create a view that summarizes information by using aggeegat
For instance, let's create a view that summarizes salary information by department.
CREATE VIEW deptsals
AS SELECT department_number AS department
,SUM (salary_amount)ASalary_total
,AVG  (salary_amount)ASalary average
,MAX (salary_amount)ASalary nax
,MIN  (salary_amount) AS salary_min
FROM employee
GROUP BY department_number;

NOTE: Aggregate and derived columns must be assigned names.
Aggregate View Using HAVING

The HAVING clause may be used within a view definition to restrict which groups will
participate in the view.
We may modify the deptsals view to include only departments with average salaries of less than
$36,000.
REPLACE VIEW deptsals AS
SELECT department_number AS department
, SUM(salary_amount) AS salary_total
,AVG(salary_amount) AS saly average
,MAX(salary_amount) AS salary_max
,MIN(salary_amount) AS salary_min
FROM employee
GROUP BY department_number
HAVING AVG(salary_amount) < 36000;
To SELECT all departments with average salaries less than $36,000, use the view:

Page120

QUALIT Y THOUGHT www.QualityThoughtTechnologies.con
Phone: 9963486280, 044002542: Email 1d:gthought99@gmail.com




QUALITY THOJHGTTECHNOLOGIES

SELECT department
,Salary_average
FROM deptsals;

Restrictions and Advantages With Views

Restrictions When Using Views
1 Anindex cannobecreated on giew.
1 A view cannot contain an ORDER BXause.
1 The WHERE clause of a SELECT agaiastew can reference all aggregated colurofs
thatview.
1 Derived and aggregated columns mausassigned aameusing one of the following
techniques:
o NAMED clause.
o ASclause (ANSI standard).
o Creating dist of assigned column namesthe CREATE VIEWddinition.
1 A view cannotbeused to UPDATHf it contains:
o Data from more than one table (J¥iBw).
The same columiwice.
Derivedcolumns.
A DISTINCT clause.
A GROUP BYclause.

O O O O

Advantages When Using Views

An additional level o§ecurity.

Help in controling read and updaf&ivileges.

Simplify enduser's acceds data.

Are unaffectedf a columnis addedto a tableand

Are unaffectedf a columnis dropped, unless the dropped coluisreferenced by the
view.

= =4 =4 =4 =

Suggestions For Using Views
1 Createat leasoneview for each base tabte restrict user's accets data they don't need
to see.
1 Create query views as you need them for acshoations.
1 Use Access Locks when creating views to maximize data availabilisers.

Subqueries:

Suppose you need find all the employees who are department managers.

You could manually look up all the managers from the department table, and then hard code

them into this request:

SELECT ,last_ name FROM employee
WHERE employee_number IN (1017,1005,1003);
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SELECT Subquery

Subqueries are nested SELECT statements. They can be used to ask a series of questions in ord
to arrive at a single answer. Subqueries can be nested to any number of levels.

You need to find all the employeeso are department managers. You do not want to look
them up manually. Use a SELECT subquery.

SELECT last_name FROM employee WHERE employee_number IN
(SELECT manager_employee_number FROM department);

SELECT Subquery with AND
Who are the department maeag whose salaries are less than $35,000 and whose budget
amounts are greater than $900,0007?

SELECT last_name,first_name FROM employeeWHERE salary_amount<35000
AND (SELECT manager_employee_number FROM department WHERE budget_amount
>900000 )

Rules for Stbqueries
U Mustbeenclosedn parentheses
Canbethe object of an IN or NOT INlause
Canbethe object of EXISTS or NOT EXISTSause
Support quantifiers ALL, ANYSOME
Support LIKE or NOT LIKE used with guantifier
Can specify more than one colutamaitch
Generate a DISTINCTst of values
Cannot use ORDER BY (within the subqustgtement).
Keepin mind that a maximurof 64 tables/views cabespecifiedin an SQL
statement.

[ - e et e et e et ent

Determining Whether to Use Subquery or Join

0 A subquery qualifies which rows SECTedin the mainquery will be inthe answeset.
U Data SELECTedh the subquery will nobeincludedin the answeset.

U A join qualifies which rows from two or more tables will be matctedreate rows ain
answerset.
U The answer set can include ditam one or more of thpinedtables.

Outer Joins
AN
An outer join returns qualifying rows and nonmatching rows. SI
()
INNER g
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I f you wish to use a SELECT statement wi
join operationin which qualifying rows from one table are combined with qualifying rows from
another table accordingo the defined join condition. This coultde done witlout these
keywords, asn theexample
shown previously.

LEFT OUTER
This option indicates which columns should be extended with NULL. Using the rows
from table to the & of the kewords LEFTGor ' LEFT OUTERG’the ravs from the othetable
will be retuned with null or the designation for null (? or other character) for the column.
Therefore, if the FROM clause was:
FROM TableA LET JOIN TableB ON TableA.col = TableB.col
TableA.col values would be used to qualify rows for the join operation.
TableB rowswould be returned as null for any namatching rows.

RIGHT OUTER

This option specifies that the table to the right of the keyword ' JOIN &hould be used to
qualify the result. The table to the left of the keywords ' RIGHT OUTER JOIN &would be
extendedo null when normatching rows are returned. Namatching rows are any rows thdd
not result from thenner
join.

FULL OUTER
This option returns both matching and aoatching rows from both tables and extends the non
matching rows with null values.

CROSS
If you use this option, you indicate that you wish to have an unconstrained or
Cartesian Product join. This returakrows from all tables specified in the FROM clause.

SELECT Statement Join Syntax

SELECT cname [, cname , ¢€é]
FROM tname [aname] { [INNER]

LEFT [OUTER]

RIGHT [OUTER]

FULL [OUTER]

CROSS
}
JOIN tname [aname] ON condition ;
INNER JOIN - All matchingrows
LEFT OUTERJOIN - Table to thdeft isused to qualify, table on the right haglls when
rowsdo not match. ™
RIGHT OUTERJOIN - Table to the righis used to qualify, table on theft has o\
nulls when rowslo not match. —
FULL OUTERJOIN - Both Tables are udeto qualify and extended wittulls. ‘é‘a
o
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CROSS JOIN - Cartesiamproduct
LEFT Outer Join Example

The example, the Employee and Department tables are used to perform a LEFT OUTER JOIN.
In this example, the results wileb

- Employee information for employees with valid departnmemhbers

- Employeeinformationfor employeesvith invalid or null departmenhumbers

SELECT E.Department_Number
,Department_Name

,Last_Name

FROM Employee E LEFT OUTER JOIN
Department D

ON E.Depamnent_Number=
D.Department_Number

RIGHT Outer Join Example
The example, the Employee and Department tables are now used to perform a RIGHT OUTER
JOIN. In this example, the results will be:

- Department andmployeenformationfor departmentthathavebeenassignedo employees
(matchingrows)

- Department information wheirg employees have those department numbers

The Department table used to qualify the Employee table rowshisexample.

SELECT D.Department_Number
,Department_Name

,Last_Name

FROM Empoyee E RIGHT OUTER JOIN
Department D

ON E.Department_Number=
D.Department_Number

ON Clause Placement

The placement of the ON clause in the SELECT is important. The rules are:
- Thefirst ON clause (fromeft to right) is evaluatedirst.

- An ON clause appdisto the immediately preceding joaperation.

CASE Expression

The CASE expression is used to return alternate values based on search conditions. There
are two forms of the CASE expression:
o Valued
o Searched
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U CASE allows for conditional processing of netadrows.
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CASE returns a single result for each nowcessed.
Each rowis evaluated against each WHEMuse.
First match returns a result for tmatv.

If no match,ELSE resultis produced for thatow.

c.cCc.

Valued CASE format:

Syntax:
CASE valueexpr WHEN exprl THEN resultl
WHEN expr2 THEN result2

ELSE resultn END

Calculate the fraction of the total salary of all employees represented by the salaries of Dept.
401.

SELECT SUM(

CASE department_number
WHEN 401 THEN salary_amount
ELSE O

END) / SUM(salary_amount)
FROM employee;

Valued CASE Statement

In a Valued CASE statement, you must:
U Specify a single expressionttst.
U List the possible values for the test expression that return diffesasits.

Get the ratio oDept 401 salaries to all employees.

SELECT CAST (SUM(

CASE department_number
WHEN 401 THEN salary_amount
ELSE O

END) / SUM(salary_amount) AS
numeric (2,2))

AS sal_ratio

FROM employee;

Get the total salaries for departments 401 and 501.
SELECT CAST (SUM(

CASE department_number
WHEN 401 THEN salary_amount
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WHEN 501 THEN salary_amount
ELSE O

END) / AS NUMERIC (9,2))

AS total_sals 401 501

FROM EMPLOYEE;

Searched CASE Statement
In a Searched CASE statement..
U you do not spefy an expression ttest.
U You specify multiple, arbitrary, search conditions that can return diffezsults.

CASE WHEN conditionl THEN valuexprl
WHEN condition2 THEN valu&xpr2

ELSE valueexpr END

Calculate the fraction of the total salariepresented by departments 401 and 501. Allow
for a 10% salary increase for the employees in department 501.

SELECT SUM (

CASE

WHEN department_number = 401 THEN salary_amount

WHEN department_number = 501 THEN salary_amount * 1.1

ELSE O

END) / SUM (CASE WHH department_number = 501

THEN salary_amount * 1.1 ELSE salary_amount

END ) (FORMAT Yz.996) AS sal _ratio FROM

NULLIF Expression

NULLIF is considered an abbreviated CASE statement.
NULLIF returns the following:
U NULL if the two expressions aeeual.
U Thefirst expressiorif the two expressions are rexjual.

NULLIF ( <expressionl>, <expression2>) is equivalent to:
CASE

WHEN <expressionl> = <expression2> THEN NULL
ELSE <expressionl>

END

COALESCE Expression

COALESCE is considered an abbreviat@dSE statement which returns the first non
null value in an expression list.
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COALESCE ( <expressionl> , <expression2> |
Returns the first expression, which is not null. If all expressionsidkeimen returns null.

The following statement uses syntax with CASE as an alternative to the example on following
one:

SELECT name

,CASE

WHEN office_phone IS NOT NULL THEN office_phone
ELSE home_phone

END

FROM phone_table;

Show office phone number piresent, else show home phone. Use COALESCE:

SELECT name
,COALESCE (office_phone, home_phone)
FROM phone_table;

On-Line Analytical Functions

OLAP stands for Othine Analytical Processing.
These functions include:
RANK - (Rankings)
QUANTILE - (Quantiles)
CSUM - (Cumulation)
MAVG - (Moving Averages)
MSUM - (Moving Sums)
MDIFF - (Moving Differences)
1 MLINREG - (Moving LinearRegression)
OLAP functions are similar to aggregate functions in that they:
1 Operate on groups of rows (like the GROUP &@xuse)
1 Can fiter groups using QUALIFY (like the HAVINGlause)
OLAP functions are unlike aggregate functions becthese
1 Return a dataaluefor each qualifying row not group
1 May notbeperformed withirsubqueries

=A =4 =4 =4 4 =4

Example table to describe OLAP Functions

CREATE TABLE salestbl
(storeid INTEGER,
prodid CHAR(1),
salesDECIMAL(9,2));

insert into salestbl values(1001,'A’,200000);
insert into salestbl values(1001,'C',60000);
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insert into salestbl values(1001,D,35000);
insert into alestbl values(1001,F,150000);
insert into salestbl values(1002,'A',40000);
insert into salestbl values(1002,'C',35000);
insert into salestbl values((1002,'D',25000);
insert into salestbl values(1003,'A',30000);
insert into salestbl values(1003,'B',65000);
insert into salestbl values(1003,'C',20000);
insert into salestbl values(1003,'D',50000)

Simple Ranking

The Ranking function permits a column to be ranked, either based on high or low order,
against other rows in the answer set. By default, the owufifilte sorted in descending sequence
of the ranking column, which usually correlates to ascending rank.

The syntax for the RANK function is:
RANK(colname)
where colname represents the column to be ranked and the descending sort key of the result.

Problem

Show the ranking of product sales for store 1001.
Solution

SELECT storeid, prodid, sales, RANK(sales)
FROM salestbl

WHERE storeid = 1001;

storeid prodid _  sales Rank
1001 F 150000.00 1
1001 A 100000.00 2
1001 C 60000.00 3
1001 D 35000.00 4

Ranking With Qualification

QUALIFY performs like the HAVING clause by requesting a specific range in the output.
Problem

To get the top three selling products by store.

Solution

SELECT storeid, prodid, sales, RANK(sales)

FROM salestbl

GROUP BY storeid

QUALIFY rank(sales) <= 3;

Ranking with order by

SELECT storeid, prodid, sales, RANK(sales)
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FROM salestbl

GROUP BY storeid

Order by 1,2,3

QUALIFY rank(sales) <= 3;

Rank() OVER

SELECT

Froduct D
JSale Date
LDaily - Sales
FRAMKD OVER (PARTITION BY Product_ID
CORDER BY Daily _Sales DESC ) AS Ranked

FROM Sales_table
QIUJALIFY Ranked == 2

The next SELECT usddAX to produce a report for the daiesSeptembe

SELECT

Civer”

FROM Sales_table
HERE EXTRACZT(MOMNTH FROM ZSale Date) = 9

Froduct 1D
Sale_Date
Daily Sales (Format '$$3%5.3%%.99"
maxidaily_sales) OVER ([ partition by product_id
ORDER BY product_id, daily_sales desc) AS "Max

The next SELECT useSOUNT to produce a report for the daiasSeptembe

SELECT

FROM Sales_table
HERE EXTRACT(MOMNTH FROM Sale Date) = 9

Froduct 1D

Sale Date

Daily  Sales (Format '$%%,.$%F . 997

JCOUNT(") OVER ({ ORDER BY product_id, daily_sales desc)
AS "Count Orwer”

The next SELECT usd2OW_NUMBER to produce a repbfor the datein Septembe

SELECT

desc)

FROM Sales table
HERE EXTRACT(MOMNTH FROM Sale Date) = 9 ;

Froduct 1D

Sale Date

Daily =ales (Format "“$%%.$%%. 997

ROW_MNUMBER() OWVER { ORDER BY product_id, daily_sales

AS "Row Mumber”

Sampling

To display sample records we can use Sample.
Syntax: Sample n;

Select * from Employee sample 10;
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Teradata SQL Performance Tuning
Checklist
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Explain

EXPLAIN may be used on any SQL statement, except EXPLARNfitdse EXPLAIN:

1 To get costs of differepproaches.

1 Tofind unexpected PRODUC]DINS.

1 Tofind the bestexclusion joins (EXCEPT, NOT IN, NOT EXISTS). Even though Teradata
recommends$o use NOT INvs.NOT EXISTS, there arsomecases when NOT EXITS has
better performance. Running EXPLAINS for both approaches will hefipdanore cost
effective plan for a particulauery.

1 To choose between subqueryj@n. Sometimes simple joins are marestefficient than
subqueries. Thereforejakesure to comparbothapproaches.

1 To insure that sync scanniiggenabled.

When using EXPLAIN, look for key words and phrases:

1 Execution cost and row count estimates degpand

o STATISTICS

1 Actual execution time depends:

o Other requesbeingprocessed by thBBS

o Channel onetworkusage

1 How the datas relocatedin preparation for a JOIN: REDISTRIBUTED by hash code to all
AMPS; DUPLICATED on all AMPs. DUPLICATED SPOOLs or repeated access to the
same data cdveresolved with derived tables, CASE statements, correlated stbsjatc.

1 How much spool space is used for aquery. € LAST USEé OMeans spoal file is not longer
needed and wilbereleased when this stepmpletes.

1 If you havepartitionedtablesusedin a query, look for how manypartitionsare accessed
'€ A SINGLE PARTITION OFé oor € N PARTITIONS OFé ¢&

1 Row andtime estimates are based on tt&@NFIDENCE.

0 é WITH HIGH CONFIDENCEé o1 datigics available on an index or column

0 € JOININDEX CONFIDENCEEé 61 ajoincondition viaa primary index.

0 é WITH LOW CONFIDENCE€ ¢&i random sampling of the index(es); statistics
available, but are 'AND-ed@ (R-ed dogether with conditions on non-indexed
columns.

0 é WITH NO CONFIDENCEEé 61 random sampling based on AMP row count; one
of thejoinedtables hasio confidence; stistics do noexistfor eitherjoin.

1 Checkif existing indexes are used by queptimizer.

Teradata PMON utility allows to look at the actual SQL and EXPLAIN that is currently being

executed within each session. From either the Session Detail scrgmn3®ssion Skew screen

you may drill down to see the EXPLAIN that shows a list of all the steps required to execute the

current SQL. The steps that are currently executing are highlighted. The online EXPLAIN can
help to identify the possible query bottésks.

Statistics
To find out whether statistics has been collected on column/index/table used in a query and how
current this statistics is, use the following statement:

HELP STATISTICS <databassame>.<tablmame>;
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Several ways to influence the optimizer by means of the statistics:
Collect statistics on neaniqueindexes
Collect statistics on nemdex joincolumns
Define statistics on other columns involivedVHERE conditions and joronditions
Collect statistts on smallables

The efficacy of collected statistics varies with the types of access used on a table. If
performance does not seem to be improved by the statistics you have collected, then the
Optimizer is probably not using the column to access iartjee table. When you observe this
behavior and EXPLAINs do not indicate that the Optimizer is using the column as you thought it
might, use the DROP STATISTICS statement to remove the statistics for that column from the
data dictionary.

Query Redesign Techniques:
Case Statement Optimization
OPTION 1:
CASE <column/value>
WHEN <value/column> THEN result
WHEN <value/column> THEN resuf2
eée
ELSE resukn END
OPTION 2:
CASE
WHEN <condition> THEN resuli
WHEN <condition> THEN resul
eéeé
ELSE resukn END
Where <condition> can be: any valid comparison operator, BETWEEN, IN, NULLIF, or
COALESE

Possible CASE optimization techniques include:

CASE Too Many Comparisons:

UPDATE Department

SET budget_amount = CASE WHEN department_nbr <300 THEN budget_amount
WHEN department_nbr >500 THEN budget_amount

WHEN department_nbr <402 THEN budget_amount*1.05

WHEN department_nbr >402 THEN budget_amount*1.10

WHEN department_nbr =402 THEN budget_amount*1.15

END

Better CASE for Performance:

UPDATE Department

SET budget_amount CASE WHEN department_nbr <402 THEN budget_amount*1.05
WHEN department_nbr >402 THEN budget_amount*1.10

ELSE budget_amount*1.15
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END
WHERE department_nbr
BETWEEN 300 AND 500;

Horizontal Reporting:

SELECT

SUM(CASE WHEN department_nbr = 402 THEN budget_amount END) AS DEPT_402
, SUM(CASE WHEN department_nbr <> 402 THEN budget_amount END) AS
DEPT_NOT_402

, SUM(budget_amount) AS DEPT_ALL FROM Department;

Better CASE for Performance:

SELECT

SUM(CASE WHEN department_nbr 2 THEN budget_amount END) AS DEPT_402
,DEPT_ALL - DEPT_402 AS DEPT_NOT_402 ,SUM(budget_amount) AS DEPT_ALL
FROM Department;

Compound Comparison:

CASE

WHEN department_nbr = 401and budget_amt <90000 THEN budget_amt *1.15
WHEN department_nbr = 401 and batigamt >=90000 THEN budget_amt
WHEN department_nbr = 402 and budget_amt <90000 THEN budget_amt*1.25
WHEN department_nbr = 402 and budgett >=90000 THEN budget_amt*1.20
ELSE budget_amt

END

Better CASE for Performance:

CASE WHEN department_nbr = 401anddget_amt <90000 THEN budget_amt *1.15
WHEN department_nbr = 402 and budget_amt <90000 THEN budget_amt*1.25
WHEN department_nbr = 402 and budgett >=90000 THEN budget_amt*1.20
ELSEbudget_amt

END WHERE department_nbr IN (401, 402);

Nested CASE for everelter performance:
CASEdepartment_nbr WHEN 401THEN

(CASE WHEN budget_amt <90000 THEN budget_amt*1.15
ELSE budget_amt END) WHEN 402 THEN

(CASE WHEN budget_amt <90000 THEN budget_amt*1.25
ELSE budget_amt*1.20 END)

END WHERE department_nbr IN (401, 402);

Use of a Temporary Table

The example below shows how temporary tables can significantly improve apgufenynance
with aggregations and joins. Sometimiess better to aggregate before yjin, in other words
to performan ' ealy group by&to reduce the number of rows as ealy as possible.

Assume the sales table has 2 billion rows and 1500 locations
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SELECT si.region, sum(sl.sales) as total_sales
FROM sales sl, store_info si

WHERE sl.Iacation = si.location

GROUP BY si.region;

Use of TEMP1 temporary tabkeill replace 2 billion row join with a 1500 rguain.
TEMP1 = SELECT sl.location, sum(sl.salesysates
FROM sales sl
GROUP BY sl.location;
SELECT si.region, SUM(templ.sales)
FROM templ, store_info si
WHERE TEMPL1.location=si.location
GROUP BY si.region;

Temporary table vs. a Secondary Index
Under certain circumstances it may be faster and consume far fewer resources to:

1 Copy atable (or even better filtéwith a WHERE clause) inta temp table with a

differentPI

1 Use the temp tabk® doa Pljoin

1 Drop the tempable
Use of a Derived Table
Using derived tables is another efficient way of optimizing SQL queries. These tables are
materialized in SPOOL, populated with SELECT stateinesed for the main SELECT and then
released immediately upon completion. Privileges are not needed.

Assume that Discount table has 5 billion rows and 2 thousand unique (sls_key,item_id)
SELECT

sl.sls_key

, Sl.item_id

, SUM(dcnt.dent_qgty * dent.dent_unamt)

FROM Sales sl INNER JOIN Dicounts dcnt

ON sl.sls_key=dcnt.sls_key AND sl.item_id=dcnt.item_id

INNER JOIN Vendors vndr

ON vndr.vendor_id=sl.vendor _id

WHERE sl . bus_date BETWEAENATRASHAORMATLT/QNMM2DDJ/

AND

CAST(Yl11/ 1DAZE0BORMET UMM/ DD/ YY)
AND dcnt.dcnt typ=6DI SCoO

GROUP BY sl.sls_key, sl.item_id;

Efficient Use of a Derived Table: 5 billion row join will be replaced with 2 thousand row join
SELECT sl.sls_key

,Sl.item_id

,dcnt_derived.total_dcnt

FROM Sales sl INNER J
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(SELECT dcnt.sls_key, dcnt.item_id, (dcnt.dent_qty * dent.dent_unit_amt) AS total_dcnt
FROM Dicounts dcnt
WHERE dcnt.dcnt _typ=06DI SCO
GROUP BY dcnt.sls_key, dcnt.item_id) dcnt_derived
ON sl.sls_key=dcnt_derived.sleey AND sl.item_id=dcnt_derived.item_id
INNER JOIN Vendors vndr
ON vndr.vendor_id=sl.vendor_id
WHERE sl .bus_date BETWHRAENATRASHORMAT/QNMM2DDS
AND
CAST(WY11/ 15/ 20036 AS DATE FORMAT UMM/ DD/ YY6

Inefficient Use of a Derived Table

Assume that it is necessary to change the table layout from horizontal to vertical. Thig kind o
transformation is common when working with multidimensional data models.

SELECT *

FROM ( SELECT Class_id, Year, Mont h, bdgt _a
as sub_type

FROM Class_tablel

WHERE Class_id < 400) DT_Class1

UNION

SELECT *

FROM(ELECT Class _id, Year , Mont h, bdgt amt _2
as sub_type

FROM Class_tablel

WHERE Class_id < 400) DT_Class2

UNION

SELECT *

FROM ( SELECT Class_id, Year, Mont h, bdgt _a
as sub_type

FROM Class_tablel

WHERE Class_id < 400) DT_Classs3;

Since the same table is used three times, a derived table may not be the best solution because it
increases the workload and SPOOL utilization.

A Temporary Table is more efficient than a Derived TabigH@ query:
CREATE VOLATILE TABLE TEMP_Class

(Class_id SMALLINT

,Month SMALLINT

,Bdgt_amt DECIMAL(9,2)

,Act_amt DECIMAL(9,2)

,Sub_type VARCHAR(5))

UNIQUE PRIMARY INDEX (Class_id)

ON COMMIT PRESERVE ROWS;

INSERT INTOTEMP_Class

SELECT Class_id, Year, Momtbdgt amt_1, act amt_1, bdgt amt_2, act amt_2, bdgt_amt_3,
act_amt_3
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FROM Class_tablel
WHERE Class_id < 400;
Now, the table is created one time in SPOOL and then populated for multiple accesses.

SELECT Class_id, Y& r Mont h, bdgt amt 1 as bdg_amt,
sub_type

FROM TEMP_Class

UNION

SELECT Class_id, Year, Mont h, bdgt amt 2 as
sub_type

FROM TEMP_Class

UNION

SELECT Class_id, Year, Month, bdgt amt_3ad g _ a mt , act _amt 3 as ad
sub_type

FROM TEMP_Class;

Now, the same table is used three times but only populated once, so it is approximately three
times as efficient as the previous approach. This Volatile Table is still available for other
requests by the same user. Additionally, UNION eliminates duplicate values and UNION ALL
does not. Therefore, if no duplicates are expected, UNION ALL is faster.

Moving Logic from WHERE to SELECT

Rearranging two queries into one by moving logic from WHERIES®e to SELECT also solves
the problem of duplicated spool files or repeated access to the same data.

SELECT t1.columnl, count (UYl6) as Dec

FROM Tableltl

JOIN Table2 t2 ON t1.ID = t2.1D

JOIN table3 t3 ON t1.ID =t3.ID

JOIN table4 t4 ON tl.date = t4.date

WHERE t4.monthID = 1234

GROUP BY 1;

SELECT columnl, count (yYldé) as Nov
FROM Tableltl

JOIN Table2 t2 ON t1.ID = t2.1D

JOIN table3 t3 ON t1.ID =t3.ID

JOIN table4 t4 ON tl.date = t4.date

WHERE t4.monthID = 1233

GROUP BY 1;

Efficient Use of a CASE statemeriinginates repeated access to the same data
SELECT tl.columnl,

SUM(CASE WHEN t4.monthID = 1234 THEN 1 ELSE 0 END) as Dec,
SUM(CASE WHEN t4.monthID = 1233 THEN 1 ELSE 0 END) as Nov
FROM Tableltl

JOIN Table2 t2 ON t1.ID = t2.1D

JOIN table3 t3 ON t1.ID = t30

JOIN table4 t4 ON tl.date = t4.date
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GROUP BY 1,

"Magic Sets¢o
This type of query is common for DSS complex request that are generated by Bl tools. Typically
these SQL request have several levels of correlated subqueries. Look for common qualifications
that can reduce the number of rows and spool sitgeadata sets used in subqueries. The
example belw shows how to redeign typicalDSSquey usng the' Magic SetGappraoach.
SELECT P.PARTKEY, PS.AVAILQTY, PS.SUPPKEY
FROM PARTTBL P, PARTSUPIPS
WHERE P.PARTKEY = PS.PARTKEY
AND P.SIZE =15
AND P.TYPE LIKE '%EXAMPLE'
AND PS.SUPPLYCOST = (
SELECT MIN(PS.SUPPLYCOST)
FROM PARTSUPP
WHERE P.PARTKEY = PS.PARTKEY ) ;

Efficient Use of a Magic Set&
SELECT P.PARTKEY,PS.AVAILQTY, PS.SUPPKEY
FROM PARTTBL P, PARTSUPIPPS
WHERE P.PARTKEY=PS.PARTKEY
AND P.SIZE =15
AND P.TYPE LIKE'%EXAMPLE'
AND (P.PARTKEY, PS.SUPPLYCOST) IN
SELECT PS.PARTKEY MIN(PS.SUPPLYCOST)
FROM PARTSUPPP,
(SELECT P.PARTKEY FROM PARTTBL P
WHERE P.SIZE =15
AND P.TYPE LIKE '%EXAMPLE") AS MAGIC
WHERE P.PARTKEY=PS.PARTKEY
GROUP BY P.PARTKEY)

Group by vs. Distinct

Group By in Teradata sorts locally on the AMP, Distinct performs the sort after data is
redistributed to all AMPs. Therefore, GROUP BY is more efficient in Teradata than DISTINCT.
However, there is an exclusion of this rule: UsSTDINCT with a VERY FEW Duplicates.
SELECT DISTINCT Dept_No

FROM EMPLOYEE;

SELECT Dept_No

FROM EMPLOYEE

GROUP BY Dept_No;

IN vs. EXISTS
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IN and NOT IN are more efficient operatioimsTeradata than EXISTS and NOT EXS. It
usually takedessspool space, however always compare the EXPLAINS, since under certain
circumstances NOT EXISTS performs better.

SELECT dpt.* FROM Department AS dpt

WHERE NOT EXISTS

(SELECT * FROM Employee emp WHERE dept.dept_nbr = emp.dept_nbr)

SELECT dpt.* FROM Department AS dpt WHERE dpt.dept_nbr NOT IN

(SELECT emp.dept_nbr FROM Employee emp);

Multi Statement Requests

Put theSELECT on thesame line athe ;&

INSERT INTO A SELECT Al FROM AAA,

INSERT INTO A SELECT Al FROM AAA,

Multi statemat Request for Better Performance:

INSERT INTO A SELECT A1 FROM AAA

INSERT INTO A SELECT Al FROM AAA;

When you putt the;Gat the beginning of the negtatement, Teadata vievs these three
INSERTSs as one process. It spools up the data and does one Ty&&RSS.

Date Usage

In Teradata, DATE is stored as an integer using the following format:

YYYYMM A YYY = offset from 1900

So, today 200408-09 is stored as:

(09 * 1) +(08*100) +((20041900) *10000) = 1040809

Using Teradata date manipulations at thegetdevel is more efficient as opposed to using date
functions that have conversion overheads.

SELECT Sales_date,Sales Amt, CSUM(Sales_ Amt, Sales datg as' CSUMO&’

FROM Sales

GROUP BY Extract(YEAR from sale_date), ExtractftMONTH from sale_date);

Better perbrmance:

This OLAP query will run faster if instead of EXTRACT (YEAR..and MOTH) it has the
following substitution:

SELECT Sales_date,Sales Amt, CSUM(Sales_ Amt, Sales dat§ as' CSUMO&’

FROM Sales

GROUP BY sale_date/100: leavesA YYMM

It is also efficientto use intervals with date manipulations:

SELECT current date, currentiicddteag vali rjt2ér we

Update vs. Insert
If possible, try to use INSERT instead of UPDATE. Temporary tables can be used to rewrite
UPDATE queriego INSERT ones.

Use of Excessive DDL
Whenuse pemanent temporg tables, do' Delete allbif possble rathe than drop table and
recreate.
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Table Alias Names
It is strongly recommended using table alias when wrigigry. Table alias in the query should
be consistent and be applied throughout the query.

Other SQL tips

1
1

= = =4 -8 -84 -9 =

=

= =

= =

Use consistent, standard, triftee SQLsyntax.
When constructing queries that contain literals built from user supplied mpkig,
certain that yoypreprocess the user inputdaeoidsyntactically illegafjueries
DonotissueSELECT * FROM ¢é awawsspell eus gll thé membess afd ,
the SELECTiist.
Use ANSI SQL syntax instead of Teradata spesyfitax.
Avoid unnecessary conditiomrs WHERECclauses.
In SQL queries, always perform your own constant folding and propagéfpmssible.
Be familiar with the tricky aspects of threalued logic when NULLs can lr@volved.
Case insensitive comparisons shoodalone by using the function MJER, notUPPER.
Theleft side of a search condition shotdda simple column nameéheright side should
bean easyto-look-upvalue.
Apply the distributivdaw: Write A AND (B OR C) instead of (A AND B) OR (A AND
C).
Transform logical expressions invahg NOT into something more readable. Dge
Mo r g theoées:

0o NOT (A AND B) = (NOTA) OR (NOTB)

o0 NOT (A OR B) = (NOTA) AND (NOT B)
Depending on available indexes, a logical expressi@NF (disjunctive normal form)
may compile into better code than #nguivalent expression CNF (conjunctivenormal
form), orvice versa.
A LIKE pattern that starts with a literal character will allow the use of an index (ione
available). If the pattern starts with a wildcard charactemdex carbeused.
Keep thenumber of grouping columns as smalpassible.
Reduce before you expand: GROUP BY (usually with aggregation invaD@gNT,
SUM, etc.) tends to reduce row counts, whereas JOIN tends to expacolumaa.
Use the new ANSI style join syntax with @Nndtions.
For complex (inner and outgoins, firstdetermine the expected cardinality of the join
result.
For OUTER JOIN expressionsiakecertain that you have put the search restrictions
the correcplace.
Issue SQL statements that change data (INSERDATE, DELETE)in batchesif
possible.
Updatemultiplec ol umns with the same UPDATE ¢
multiple UPDATEstatements.
Deletemultiple rows with thesameDELETE statement, rather than with multiple
DELETE statements.
Do dataypesin ON conditions match correcttp avoid typeconversion
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Top 10 Teradata Performance Tips

All users should apply these
techniques when submit query
to Teradata. These tips will
help your query run quicker
and save system resources

1. Explain query
before submit

What to look for:

1. Confidence- each stepn
the Explaintext will havea
confidenceand row count
associated with

2. Timing -- each stepn the
explainwill havea timing
associated with

3. Spool-- Look to see how
the spoofiles arecreated.
Theywill be LOCAL,
REDISTRIBUTED, and
DUPLICATED

4. Joins-- MERGE,
NESTED, and®RODUCT.
Look to seeif you are
doingproductjoins andif
they are constrained or
unconstrained

2. Apply TableAlias

It is strongly recommended
using table alias when writing
guery. Table alias in the query
should be consistent and be
applied throughout the query

3. PoorPrimary
Index Choice

Always specifyPrimarylndex
when createable(tableDDL).
Choosethe mostdistinctive
column(s)whenpossiblefor
better dataistribution, hence
better querperformance

4. Missing Join
Conditions inthe
WhereClause

Make sureall tablesinvolved
in the query argualified inthe
WHERE clause A product
join is guaraneedif nojoin
conditionsspecified

5. No Statisticson
Join Column and
Index

clause. Statistics orsmall
tableis equallyas important as
on largetable.Avoid
expression otolumnin

WHERE clausepecausao
statisticswill beused omsubstr
or columnconcatenation

6. Avoid Long’ | n
Li st ¢

Limit In-List qualification to
less than 70 values in WHERE
clause. Large Hlist causes
excessive CPU usage, forces
all-rows scan, and runs many
times longer. Use su$elect in
place of large IfList.

7. Group By vs.
Distinct

Group By sorts loally on the
AMP, Distinct performs the
sort after data is redistributed
to all AMPs. Therefore less
data is redistributed

8. Do Not RunTest
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ETL CONCEPTS

(INFORMATICA)

ETL System Design:
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ODS: It contains transactions related data for business.

oo |_E /Tyt |ow

C
A\ 4

From ODS we will extract data then transform that data based on business logics then
load data in to DWH.

In real time we cannot directly exttatie data from ODS because clients are not provide
access to their ODS.Reason is ODS is main system which contains all the transactions which ar¢
running daily based of the client.

The client will provide access to ODS to their internal employees notdereccess to
external employees (like the people who are developing DWH).Because there is possibility to
insert, update, delete operations can perform in ODS data.

Client: Who need DWH Eg: Vodafone
Vendor: Who develop the DWH Eg: Wipro

If client will not provide access to ODS how to implement DWH?
The client will provide the test data to implement the DWH. The test data is in the form of test
files.

ETL system design means representing how data is moved from source to DWH.
For this there are two phases.

1. ETL Phasd

2. ETL Phase

Production Environment

Phasel and Phase2 in to production environment

P
<

Development Env:
FTP
ETL Phase2

TestFiles Staging DB StagingDB E @ DWH

ETL Phasel
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In ETL system design we are going to design a temporary data base which is staging
database. This is same as @penal database; this staging database is developed at vendor
locations.

Instead of directly using ODS why we are creating staging DB?

The application which are developed using informatica in such a way that extract data
from DB to load into DWH. Here ints are providing test files instead of access to DB, so we
are creating Staging area.

ETL Phasel:The following activities will take place in ETL Phasel.
1. Define the source as figy/stem
2. Create a staging database (Dummy operational Database @Bljest
3. Define simple pass applicatiotsmovedata from files to stagingatabase.
4. Perform data profiling(Study arhalyze)

ETL Phase2:The following activities take place in ETL Phase 2.
1. Define the staging DB a®urce
2. Design Datavarehouse.
3. Design ETlLappications.
4. Perform the followingsteps.
a. ETL Unit testing
b. Data validatioriesting
c. Performanceesting
d. ETL UAT(User Acceptanc&esting)

Like this DWH applications are developed in vendor locations, which will deploy in
production environment by using opeaaial source and load data in to DWH. (Deploy Phase 2
in to production environment)

Data acquisition Process:

Data Extractions: It is the process if reading the data from various operation systems like SAP,
People Soft, Cobol Files, Flat files,and XMLfe s ée. t . c

Data Transformation: It is the process if cleansing the data and converting the data in to the
required business format .The following data processing activities takes place in staging area.
1. DataMerging
2. DataCleansing
3. DataScrubbing
4. DataAggregation

Data Loading: It is the process of inserting the data in to the target system.
There are two types of data loads.

1. Initial Load or Fulload

2. Incremental Load or Deliaad.
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Data Merging: It is as process of aabining the data from multiple inputs in to a single output
pile line. There are two types of data warehousing operations.

1. DataJoin

2. Union

If we want to combine data definitely we require two sources. If these two sources are
having
Different datalike one source contains Employee data and other source contains Department
data then we are extract damato staging area from different sources and integrate wkite
JOIN.
If these two sources having same dBite one source contains Sales data androthe
source contains Sales Info data, then we are extracindatataging area these different sources
and integrateisingUNION.

Data Cleansing:It is the process of changing the inconsistencies and inaccuracies.
The following activities will take placender data cleansing.
1. Removing unwanted data.(Ddiigering)
Eg: In source | am having null records but while loading a@atatarget Iwill remove all
NULL records.
2. Transforming inconsistent dairato consistenformat.
Eg: In source data like Hyd,Hgdabad,Mub,Bhuvaneswar..but while loading data in to
target it should be in consistent format like Hyd,Mumb,Bhuv or
Hyderbad,Mumbai,Bhuvaneswar..

Data Scrubbing: It is as process of deriving new data definitions using existing source data
definition.

Datadefinition is nothing but METADATA.(Data about data)

Read metadata definition from both source and target. In target there is a column like
sales_ Amount and in source there are no columns like that. So we need to define that targe
column in staging area.

Using existing source definition we are deriving new definitions depends on warehouse
requirements. It is called scrubbing.

Data Aggregation: It is the process of calculating the summaries using following aggregate
functions Sum(), Avg(), Mac(), Min()é.e.t.

From the source we are gathering detail data in to staging area here we perform the aggregationg
to get summary data.

Initial Load or FullLoad: 1 t 6s t he process of first ti me |
required data moves to target system.
Incremental Load or Delta Load: It is the process if loading only new records in to the target
system. Incremental load takes places after initial load. <t
v
. ~
Informatica 8.6 g
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Informatica i Company Information

Foundedn 1993

Leaderin enterprise solution products

Headquartergr Redwood CityCA

Public company since April 1998NFA)

2000+ customers, including over 80% of Fort@0é

Strategic partnerships with IBM Global Services, HP, Accenture, SAP, andoteny
Tedhnology partnership with Composite Software for Enterprise Information Integration
(ENN 7 reattime federated views and reporting across multiple stateces
Worldwidedistribution

o T o To To To o Ix

An informatica is as ClierBerver technology and an integrated tool sséd for
designing, running, monitoring and administrating the data acquisition application known as
Mapping.

A mapping is a structural representation of data flow from source to target.

An informaticais a single, unified, enterprisataintegration pléform which allows you
to access the data from various business systems,integreate tha dajauniformat and
delivers the data throughout the enterprise aspegd.

Data acquisition is made up of three components.
Source: This defines data extraoti

Transformation rule: This defined data processing
Target: This defines the dataloading.

Before going to design and develop the DWH first we need to design plan for data acquisition.
This plan is called amapping in informatica.

Source Transformations Target

To prepare thelan for data acquisition we need a client GUI based technology we need
to execute that plan on Server.

In Client GUI environment we deal with data definition or Metadata while deploying
mapping
in sever we deal with Actual Data.

So server is the main compent to extract, transform and loading of the plan prepared
from client.

LO
Repository: A repository is a central metadata storage location which contains all the metadatda<"
which is required to implement ETL process. —
Repository is created by administratotls time of installation.
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We are having two types of ETL tools.

1. Code Based ETL Tools: EQg: SAS,Teradata i | i ti esé. . e.t.c
2. GUI Based ETL Tool s: Eg: Il nformatica, ABI

Infomratica software releasesdifferentflavors.

Informatica Power Centre: This flavor has a powerful ETL engine to process the massive
amount of source data. This flavor supports extracting the data from ERP packages like
SAP, People Softée.t.c

Informatica power Mart: This flavorof informatica does not support ERP applications to read
the data. The small and middle scale enterprises can buy the license of power mart to handle lov
volumes of data to be processed.

Mapping

1 Logically Defines the Data Integratiétmocess:
1 Reads datdom sources

1 Applies transformation logic tdata

1 Writes transformed data targets

Source Transformations Target

Transformations

1 Generatemodify, or passdata
91 Data passes into and out of transformations through ports théihkao amapping

Task (Session)

A An executéle set of actions, functions commands
A Session task runsraapping
A Command task runs a shedript
Workflow
A A collection of orderediasks
A Tasks carbelinked sequentially, concurrently both
A Links can depend on the successful completion of pretésks
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Metadata
A Defines data angrocesses
A Examples:
A Source and targeefinitions
A Type (flatfile, database table, XML filestc)
A Datatype (character string, integer, deciratd)
A Other attributes (length, precisicatg.)
A Mappinglogic
A Workflow logic
A Storedin a metadataepository

Power Centre Components:

When we install the powercentre software the following main components get installed.
1. Power centr&kepository
2. Power Centr€lients
3. RepositoryService
4. IntegrationService

Power Centre Repository:

Informatica powercnetre supports a relational repository to store the metadata.

The repository database tables contains metadata required to Extract, Transform and load data
The powercentre applications access the repggitatabase tables through the Repository

Service.

POWERCENTER CLIENTS:

The Power Center Client consists of the following applications that we use to manage the
repository, design mappings, mapplets, and create sessions to load the data:

Designer

Reposiory Manager

Workflow Manager

Workflow Monitor
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PowerCenter Client Applications

Administration Development
o ‘L.") W Q
Repository Administration Console Designer Workflow Workflow
Manager (browser-based) Manager Monitor

Managerepository Perform domain and Create ETL Create and Monitor and
- connections repository service tasks: mappings startworkflows control
- folders - Create/configure nodes workflows
- objects andrepository services
- users and groups - Upgrade/delete

- Start/stop
- Backup/restore

Client workstations must connect to all source/target platforms

1. Designer:

Use the Designer to create mappings that contain transformation instructions for the Integration
Service.

The Designer has ¢éhfollowing tools that you use to analyze sources, design target Schemas, and
build sourceto-target mappings:

Source Analyzer Import or create sourckefinitions.

Target Designer:Import or create targdefinitions.

Transformation Developer: Develop trasformationdo usein mappings.

You canalsodevelop usedefined functions to use expressions.

Mapplet Designer. Create sets of transformations to is@appings.

Mapping Designer: Create mappings that the Integration Service uses to Extract, tranafed
loaddata.

By using Designer we can prepare source definition, target definition and mapping. All this
metadata will be stored in Repository by using Repository Service.

Designer User Interface
e e L e — e
5 e e e T R R e
client GEPIE L o v s S S e —— Transformations
Apps® |
Navigator = B —— [~~~
Window - g3
N T———— WwWorkspace
Desligner P R
Tools e~ g
E
2 ' =
- = =
e <—r— output
z % 7 THesog Z Window
Status /;-'._- LA © = N shaed B0e] mle TG e Qe o] e D] [Seeep s (OIS S S SIS S . i i
Sar 0
* Single login to client applications — click on icons to open other ﬂ.
tools — they are already connected to repository
2
o
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Designer Components

S e B 2 [23]
g AT

Source Target Transformation Mapplet Mapping

Analyzer: Designer: Developer: Designer: Designer:
create source create target create reusable create create

objects objects transformations mapplets mappings

Note: Targetdesignerwas formerly known as Data Warehouse Developer

2 Workf low Manager:

Use the Workflow Manager to create, schedule, and run workflows. A workflow is a set of
instructions that describes how and when to run tasks related to extracting, transforming, and
loading data.

The Workflow Manager has the following todtshelp us develop a workflow:

Task Developer:Create tasks we want to accomphsitheworkflow.

Work let Designer. Create a worklein the Worklet Designer. A worklas an object that groups

a set of tasks. A worklas similar to a workflow, but wihout scheduling information. We can
nest workletsnsidea workflow.

Workflow Designer: Create a workflow by connecting tasks with linkshe Workflow

Designer. You caalsocreate tasks the Workflow Designer as you develop the workflow.

When we crea a workflowin the Workflow Designer, we add tasks to the workflow. The
Workflow Manager includes tasks, such as the Session task, the Command task, and the Email
task so you can design a workflow. The Sessionitdsksed on a mapping vioelild inthe

Designer.

We then connect tasks with links to specify the order of execution for the tasks we created. Use
conditional links and workflow variables to create branches in the workflow.

By using workflow manager we can create Sessions and Workflow. Thisnation will be

stored in to repository by using repository service.

When we run workflow then the request will go to integration service, integration service will
connect to repository service to collect all metadata information from repository and dbatvert
data in to actual data.
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Workflow NManager User INnterface

Client
Connections Applications Tasks

Workflow
Manager
Tools

Navigator
Window

- Workspace

por =) Output

ot ) 2l ” o
N /n/ Window
Status gl R T T TS raamer e e pocosst. %

=

e O N e N s sy

el | GO @ ) L] e 0] ] ol ] Gl Bl o e [ A L B 5 0 O S e m0n e

ow

= ok s
FL T F Oesigner

\

Create reusable tasks Create worklets Create workflow s

3. Workflow Monitor

Use the Workflow Monitor to monitor scheduled and running workflows for each Integration
Service.We can view details about a wdlkw or taskin Gantt chartview or Taskview. WeCan

run, stop, abort, and resume workflows from the Workflow Monk@e.can view Sessions and
workflow log eventsn the Workflow Monitor Log Viewer.

The Workflow Monitor displays workflows that have runl@ast once. The Workflow Monitor
continuously receives information from the Integration Service and Repository Service. It also
fetches information from the repository to display historic Information.

Work flow Monitor will produce Session Log and Statnformation. This information will be
stored in to repository by using integration service.

4. Repository Manager

Use the Repository Manager to administer repositories. You can navigate through multiple
folders and repositories, and complete the followasks:

Manage users and groupsCreate, edit, and delete repository users and User gréigosan
assign and revoke repository privileges and fakmissions.

Perform folder functions: Create, edit, copy, and delete folders. Work we perforim the
Desigrer and Workflow Manageis storedin folders. If we want to share metadata, you can
configure a folder tdeshared.
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View metadata: Analyze sources, targets, mappings, and shortcut dependencies, search by
keyword, ad view the propertiesf repository ObjectsWe create repository objects using the
Designer and Workflow Manager Clignbls.

We can view the following objects in the Navigator window of the Repository Manager:

Source definitions: Definitions of databaseobjects (tables, views, synonyms) Bites that
provide sourcelata.

Target definitions: Definitions of database objects or files that contain the teegat

Mappings: A set of source and target definitions along with transformations containing business
logic that you build into the transformation. These are the instructions that the Integration
Service use transform and moveata.

Reusable transformations:Transformations that we ugsemultiplemappings.

Mapplets: A set of transformations that yaisein multiple mappings.

Sessions and workflowsSessions and workflows store information about how and When the
Integration Servicenovesdata. A workflowis a set of instructions that Describes how and when
to run tasks related to extracting, transforg, and loading Data. A sessi@ma typeof task that

you can putin a workflow. Each session Corresponds singlemapping.

Application Services:

Application Services: The application services is a group of services that provide powercenter
serverbased functionality.

1. Repositoryservice

2. IntegrationService

3. Web servicetiub

Repository Service:
1 The repository service manages connection to powercenter repository from client
applications.
2. The repository servics a multi threaded process that retrigand inserts and updates
metadatan to repository.
3. The repository service accepts the connection request from following powercentre
applications.
Powecentre Client:1) Use designer to store the mappings
2) Use workflow to store sessions amdrkflows
3) Use repository manager to organize and secure metadata by creating folders,
users angjroups.
4) Use workflow monitor to retrieve session logs created by integration service.
Integration Service: When you run the workflow the integration service retrieves
mapping netadata from repository through repositseyvice.
Web services hub:When you start web service hub it connects to the repository
to access web enable workflows through repository service.
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Integration Service:

1) The integration service reads mapping and session information from repository related
workflow.

2) The integration service extract data from mapping sources and store thretdatporary
memory. Wherét applies the transformation rules to procesgitta

3) The integration service loads the transformed ohtemappingtargets

4) The integration service connects to repository through reposéorige

5) The integration service write session log and workflow stattie repository.

Web service hub:
1. The web service huis a web services gateway to extercla@nts.

2.The web service clientds access the re|
senice hub.

3. When you start the web services hiutonnects the repositoty access the web enabled
workflows.
PowerCenter Architecture:

With all above information we can represent PowerCentre architecture as below.

PowerCenter Architecture

/ Domain \

ntegration ————— Targets

(@e@a)

PowerCenter Client

‘ository
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Kinds of Metadata Stored in Repository:

SourceDefinition
TargetDefinition
Mapping
Session
Workflows
Tasks
SessiorLog
Worklets

9. Mapplets

10. Users
Steps to create Sample mapping:

NG ~WNE

CreateFolders

Create Source Definition (Create ODB@nection)
Create Target Definition (Create Target OD&fDnection)
CreateMapping

CreateSession

Create Relation&onnections

CreateWorkflow

Run Workflow

N k~wdE

1. CreateFolder:
1. Star®y All Programgy Informatica 8.8, ClientsA Repositorymanager
2. Connect to repository by passing UsernameRagsword.
3. Go to Foldemenuclick on Create and pass foldeme.
4. Same folder name wibbedisplayin Designer, Workflow Manager, and Workflow
Monitor.

2. Create SourceDefinition:

Stariy All Programs#\ Informatica8.6A Clients® Designer

Connect to repository by passing UsernameRassword.

Select yourfolder name and click on tools mergglectsourceanalyzer.

Click on Source§ Import from databaggCreate Uer using ODBC
connectiond, Select ODBC and pass username and pasgwGiidk on
Connech Select databageSelect tablg Click onOk

5. Source definition will appear atreen.

i N

3. Create TargetDefinition:
1. In Designer select Targanhalyzer.
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2. Click onTarget#\ Import from databagg Create User using ODBC connectignSelect
ODBC and pass username and passiaicck on Conned Select databageSelect
tableA Click onOk

3. Target definition will appear astreen.

4. Create Mapping:
1. n designer select Mappinesigner
2. From navigator window drag and drop SourcesBEargets.
3. Connect ports from Source to Targebavemapping

5. Create Session:

1. Star®h All Programg\ Informatica 8.8, ClientsA Workflow Manager

2. Connect to repository by passing UsersaandPassword.

3. Select yourfolder name and click on tols Select Taskleveloper

4. Select taskd Click on creat#, Select Sessidd mention name of mappiRgClick onok

5. Select for which mapping we are refereeing skession.

6. In workflow manager click on connechied Click on relationa4 Create connections based
on Teradta/Oracks For source we need create one connection and for target we need to
create oneonnection.

7. Right click on sessiok Click on EditA Select mapping ta® For source pass source
connectio, For targetpass targeConnection.

8. Saveit.

6. Create Workflow:

In work flow manager select workflomesigner

Click on Worflows meng, Click on WorkflowA pass workflonname
From navigator window drag and dr8pssions.

Connect Start button and Session. (From Taskstdelke¢ask)

Save it.

agrwbdrE

7. Run Workflow:

1. In workflow managef select workflows taBy Click on Startvorkflow
2. Then Workflow Monitorwill openif not open Workflonmonitor.
3. In work flow monitor you can check status\brkflow.
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Informatica Transformations

A transformation is a repository object that generates, modifies, or passes data. The
Designer provides a set of transformations that perform specific functions. For example, an
Aggregator transformation perforroalculations on groups of data.
Transformations can be of two types:

Active Transformation

An active transformation can change the number of rows that pass through the
transformation, change the transaction boundary, and can change the row type. Foe,exam
Filter, Transaction Control and Update Strategy are active transformations.

The key point is to note that Designer does not allow you to connect multiple active
transformations or an active and a passive transformation to the same downstream atosform
or transformation input group because the Integration Service may not be able to concatenate the
rows passed by active transformations However, Sequence Generator transformation(SGT) is am
exception to this rule. A SGT does not receive data. It gég®runique numeric values. As a
result, the Integration Service does not encounter problems concatenating rows passed by a SG[I'
and an active transformation.

Passive Transformation.

A passive transformation does not change the number of rows that pasghtti,
maintains the transaction boundary, and maintains the row type.

The key point is to note that Designer allows you to connect multiple transformations to
the same downstream transformation or transformation input group only if all transformations i
the upstream branches are passive. The transformation that originates the branch can be active pr
passive.

Transformations can Kéonnected or UnConnectedo the data flow.
ConnectedTransformation

Connected transformation is connected to other tramsfoons or directly to target table in the

mapping
Eg; All transformations

Unconnected Transformation

An unconnected transformation is not connected to other transformations in the mapping. It is
called within another transformation, and returns a vaduéhat transformation. Eg: Lookup,
Stored Procedure transformations.

Expressiol ransformation
Filter Transformation
RankTransformation
RouterTransformation
AggregatoiTransformation
JoinerTransformation
LookupTransformation

= =4 =4 =4 =4 -4 =4
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NormalizerTransformation
Sequence Generatbransformation
SorterTransformation

Source Qualifielfransformation
Stored Procedurransformation
Transaction Contralransaction
UnionTransformation

Update Strategyransformation

XML Source Qualifier Transformation

=4 =4 =4 =4 -4 -4 -4 -4 -4

FILTER Transformation

T Active and connectedansformation.
We can filter rows in a mapping with the Filter transformation. We pass all the rows from a
source transformation through the Filter transformation, and then enter acéiitition for the
transformation. All ports in a Filter transformation are input/output and only rows that meet the
condition pass through the Filter Transformation.

¥ Name |

-} EMPLOYEE_1D ¢
> FIRSY_NAME

tarma Dutaty
§ EMPLOYEE_ID  iriga b
B! FIRDT_NAME sny 0

0 LAST NAME i - LAST_NANE
Bl sting ( ® - EMAIL
o P ENAR vinge - EALAR 1

Example: to filter records where SAL>2000
1 Import the source table EMR Shared dlder. Ifitisal r eady t hénpat, t hen
1 In shared folder, create the target table Filter_Example. Keep all field&dPtable.
1 Create the necessary shortaatthefolder.
Creating Mapping:
Open folder where we want to create riegpping.
Click Tools-> MappingDesigner.
Click Mapping-> Create-> Give mapping name. Em_filter_example
Drag EMP from sourc@é mapping.
Click Transformation> Create-> Select Filter from list. Give name and click Create.
Now click done.
6. Pass ports from SQ_EMB FilterTransformation.
7. Edit Filter Transformation. Go to Properti€ab
8. Click the Value section of the Filter condition, and then click the ®@p#an.
9. The Expression Edit@ppears.
10. Enter the filter condition you want apply.
11. Click Validate to chek the syntax of the conditions yeuatered.
12. Click OK -> Click Apply -> Click Ok.
13. Now connect the ports from Filter to tartggble.
14. Click Mapping-> Validate
15. Repository-> Save
Create Session and Workflow as described earlier. Run the workflow and ske¢alivetarget
table.

agrwbdE
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How to filter out rows with null values?

To filter out rows containing null values or spaces, use the ISNULL and IS_SPACES Functions
to test the value of the port. For exampleye want to fiter out rows that Contain NULLis

the FIRST_NAME port, use the followirngndition:

IIF (ISNULL (FIRST_NAME), FALSE, TRUE)

This condition states that if the FIRST_NAME port is NULL, the return value is FALSE and the
row should be discarded. Otherwidee row passes through to the next Transformation.

Performance tuning:
Filter transformation is used to filter off unwanted fields based on conditions we Specify.
1. Use filter transformation as closesource as possible so that unwanted data gets
Eliminatedsooner.
2. If elimination of unwanted data cdée@done by source qualifier instead of filter, Then
eliminate them at Source Qualifieself.
3. Use conditional filters and keep the filter condition simple, involving TRUE/FALSE or
1/0

Expression Transformation

1 Passive and connectednsformation.
Use the Expression transformation to calculate values in a single row before we write to the
target. For example, we might need to adjust employee salaries, concatenate first and last name
or convert strings to mbers.
Use the Expression transformation to perform anyaggregate calculations.
Example: Addition, Subtraction, Multiplication, Division, Concat, Uppercase conversion,
lowercase conversion etc.
We can also use the Expression transformation to testitcmmal statements before we output
the results to target tables or other transformations. Example: IF, Déende

There are 3 types of ports in Expression Transformation:
1 Input
1 Output
1 Variable: Usedo store any temporagalculation.

Calculating Values :

To use the Expression transformation to calculate values for a single row, we must include the
following ports:
T Input or input/output ports for each value usethe calculation: For example: To
calculate Total Salary, we need salary esmimission.
1 Output port for the expression: We enter one expression for each output port. The
return value for the output port needs to match the return value efghession.
We can enter multiple expressions in a single Expression transformation. We can greate an
number of output ports in the transformation.
Example: Calculating Total Salary of an Employee
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1 Import the source table EMR Shared folder. Itisal r eady t hampert, t hen

1 Inshared folder, create tharget table Emp_Total_SAL. Keep all portsraEMP table
except Sal and Comin target table. Add Total_SAL port to store tfadculation.
1 Create the necessary shortaatthefolder.

Creating Mapping:
1. Open folder where we want to create riregoping.
2. Click Tools-> MappingDesigner.
3. Click Mapping-> Create-> Give mapping name. Em_totalsal
4. Drag EMP from sourcen mapping.
5. Click Transformation> Create> SelectExpression from listGive name and click
Create. Nowclick done.
Link ports from SQ_EMRo Expressio ransformation.
Edit Expression TransformatioAs we do not want Sal and Commtarget, remove
check from output port for bottolumns.
8. Now create a new port out_Total_SAL. Makas outpuport only.
9. Click the small button that appeanghe Expression section of th@logbox and enter
the expressiom the Expressioiditor.
10. Enter expression SAL + COMM.ou can select SAL and COMM from Ports tab
expressioreditor.
11. Check the expression syntax by clickwvglidate.
12. Click OK -> Click Apply -> Click Ok.
13. Now connect the ports from Expression to tatgele.
14. Click Mapping-> Validate
15. Repository-> Save

~No

Create Session and Workflow as described earlier. Run the workflow and see the data in target

Edit Transformations w
TransFormation Ports | Properties | Metadata Extensions
Select trarshommnation: [ff.] Exp_TotaSal 7:]
Transformaton type: Expresson : et | & O = » &
-~
E V=10 [E R 4 o = =10
EMAME sk 10 el =il ==
el shing S == 0
MG Jecwra! “ a2 =0
[H FEDATE Date Miee il
| Sl SeCarea ra e (il sl =
O A ] decireal 7 z B
[DEFPTNOG decirea 2 O i
(Ot _T otalS = deciresl 4 o [ B[] 5L - COMM
~
Drafault vaise: [ Error{"ml vabue") -~
Description :

s el J rets |

.....

1l
|
|

expression transformation. Select COMM port, In Default Value givildv apply changes.
Validate Mapping an&ave.
Refresh the session and validate workflow again. Run the workflow and sesutlieagain.
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Performance tuning :
Expression transformation is used to perform simple calculations and also to do Source lookups.
1. Use operators instead fahctions.
2. Minimize the usage of strirfgnctions.
3. If we usea complex expression multiple timmesthe expression transformer, then Make
that expression as a variable. Then we need to use only this variabledmngilitations.

ROUTER TRANSFORMATION

T Active and connectedansformation.
A Router transformatiors similar to a Filter transformation because both transformations allow
you to use a condition to test data. A Filter transformation tests data for one condition and drops
the rows of data thato not meetthe Condition. However, a Router transformatiest$ data for
one or more conditions And gives you the option to route rows of datadimait meet any of
the conditions to defaultoutputgroup.
Example: If we want to keep employees of France, India, US in 3 different tables, then we
can use 3 Filte transformations or 1 Router transformation.

(-~ | & -8
28 gBa
2 a8 8 & B

Mapping A uses three Filter transformations while Mapping B produces the same result with one
Router transformation.

A Router transformation consists of input and output groups, input and outpuigpouls filter
conditions, and properties that we configure in the Designer.

[ Edit Transformatiors b3
|

" 1
; Trarsfoematon | Ports | Properties Groups | Metadats Extersions ‘1
Sehc::rw.!o'ns‘p:nf;--;'m E "l
\ Tranaformaton tyoe: Reuter DR + ¢ h
& :‘

| [ENF] DEPIND = 10 |
| ENF X DEPIND = 20 ‘,I
L‘

’ DEFAULTY

Working with Groups

A Router transformation has the following types of groups:
T Input: The Group that gets the inguarts.
1 Output: User Defined Groups and Default G We cannot modify or delete Output
ports or theiproperties.
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User-Defined Groups: We create a useatefined group to test a condition based on incoming
data. A usedefined group consists of output ports and a grisiter Condition. We can create
and edit usedefined groups on the Groups tab with the Designer. Create ondaised group
for each condition that we want to specify.

The Default Group: The Designer creates the default group after we create oneusexw
defined group. The Designer does atibw us to edit or delete thedefault group. This group
does nothavea group filter condition associated with it. If @f the conditions evaluate to
FALSE, the IS passes the row to tlefaultgroup.

Example: Filtering employee®f Department 10 to EMP_10, Department 20 to EMP_20 and
rest toEMP_REST
1 Sourceis EMP Table.
1 Create 3 target tables EMP_10, EMP_20 and EMP_RE&SHhared folder. Structure
shouldbesame as EMRBable.
1 Create the shortcuts your folder.

Creating Mapping:

1. Open folder where we want to create rteping.

2. Click Tools-> MappingDesigner.

3. Click Mapping> Create> Give mapping name. Erm_router_example
4. Drag EMP from source mapping.

5. Click Transformation> Create-> SelectRouter fran list. Give name and
Click Create. Nowclick done.

6. Pass ports from SQ_EMP to Routeansformation.

7. Edit Router Transformation. Go to Groupab

8. Click the Groups tab, and then click the Add button to create ade$ieed Group. The
default grougs creaedautomatically..

9. Click the GroupFilter Condition field to open the Expressi&dlitor.

10. Enter a groufilter condition. ExXDEPTNO=10

11. Click Validate to check the syntax of the conditions gatered.

5 alier
;e »  ENPND

* EMSME
> SO .
L MGR
. HIREDAETE
® ol Secimal
> Cos M
» DEFTHO

K. Norme
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ErdaNE wancihu
JO3 varche
MGFR murribers gy
HIRECATE date
Sac rerrtar i
OO0 neunvibes D

W

N
B
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N

LLQ"'

|

!;\\
DN
LESAT
8%
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m
{3k
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12. Create another group for EMP_20. ConditbDEPTNO=20
13. The rest of the records not matching the above two conditions will be passed to DEFAULT
group. See sampiaapping
14. Click OK -> Click Apply -> Click Ok.
15.Now connect the ports from router to targdtes.
16. Click Mapping-> Validate
17.Repository-> Save
1 Create Session and Workflow as described earlier. Run the Workflow and see the data in
targettable.
1 Make sure to give connection information for all 3 tatgbtes.
Difference between Router and Filter :
We cannot pass rejected data forward in filter but we can pass it in router. Rejected data is in
Default Group of router.

SORTER TRANSFORMATION
1 Connected and Activeransformation
1 The Sorter transformation allows tgssortdata.
1  Wecan sort datan ascening or descending order according to a specifiedksyrt
1 Wecan also configure the Sorter transformation for #sesitive sorting, and specify
whether the output rowshould bedistinct.
When we create a Sorter transformation in a mapping, we sp@&&fpr more ports as a sort key
and configure each sort key port to sort in ascending or descending order. We also configure sor
criteria the Power Center Server applies to all sort key ports and the system resources it allocate
to perform the sort opetian.
The Sorter transformation contains only input/output ports. All data passing through the Sorter
transformation is sorted according to a sort key. The sort key is one or more ports that we want to
use as the sort criteria.
Sorter Transformation Properties
1. Sorter CacheSize:
The Power Center Server uses the Sorter Cache Size property to determine the maximum amoumt
of memory it can allocate to perform the sort operation. The Power Center Server passes all
incoming data into the Sorter transformationdefit performs the sort operation.
1 Wecan specify any amount between 1 MB and 4 GB for the Sorter siaehe
T If it cannot allocate enough memory, the Power Center Server faBesks®n.
1 Forbestperformance, configure Sorter cache size with a vaksetlgan or equal to the
amount of available physical RAM on the Power Center Saraehine.
1 Informatica recommends allocatingleast8 MB of physical memoryo sort data using
the Sortetransformation.
2. CaseSensitive:
The Case Sensitive property detares whether the Power Center Server considers case when
sorting data. When we enable the Case Sensitive property, the Power Center Server sort$
uppercase characters higher than lowercase characters.

U

3. Work Directory
Directory Power Center Server uses teate temporary files while it sorts data.
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4. Distinct:
Check this option if we want to remove duplicates. Sorter will sort data according to all the ports
when it is selected.

Example: Sorting data of EMP by ENAME
1 Souceis EMPtable.
1 Create a target table EMP_SORTER_EXAMPihEarget designer. Structusameas
EMPtable.
1 Create the shortcuts your folder.

Creating Mapping:

1. Open folder where we want to create itegpping.

2. Click Tools-> MappingDesigner.

3. Click Mapping-> Create> Give mapping name. Em_sorter_example

4. Drag EMP from source mapping.

5. Click Transformation> Create-> SelectSorter from list. Give name and click Create. Now

click done.

6. Pass ports from SQ_EMP to Soffeansformation.

7. Edit Sorter Trasformation. Go to Porfsab

8. SelectENAME as sort key. CHECK mark on KEiv front of ENAME.

9. Click Properties Tab and Select Propertiereesled.

10. Click Apply -> Ok.

11. Drag target tablaow.

12. Connect the output ports from Sorter to tatgbele.

13. Click Mapping-> Validate

14.Repository-> Save

1 Create Session and Workflow as described earlier. Run the Workflow and see the data in

targettable.

Sample Sorter Mapping :

1301 SQ_ORDER_ITEMS an 'IFfEF_ITE’-tﬁls)‘b:.-»:';-:r
Source Quaifier Target Defindion
| Name Datatype | | Name | K. | Datal | K Name LD
»| ORDER_ID integer | ® hw—p » ORDER_ID Y. Integ|® ju=p* ¥ ORDER_ID 10 in_
E. | TEM_ID integer | b—p ¥ | (TEM_ID Y. integ)® pee-pp ¥|  [TEM_ID 10 in
— ¥ | QUANTITY integer | » pam—p P | QUANTITY infeq|® w—pp *|  QUANTITY 10 in
»| DISCOUNT decimal | P jee—ps ' DISCOUNT decir® pe~jp |  DISCOUNT 19 m
ORDER_ITEMS ( ‘ | [l |
Moot S S 5 £ I— i O I I

erver)

Performance Tuning:
Sorter transformation is used to sort the input data.
1 While using thesorter transformation, configure sorter cache gizeelarger than the
input datasize.

2. Configure the sorter cache size settiodpelarger than the input dasizewhile Using [Q\|

sortertransformation. ©

3. At the sorter transformation, use hash auto keydiparhg or hash user keys Hq,

Partitioning. 8
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RANK TRANSFROAMTION
1 Active and connectedlansformation

The Rank transformation allows us to select only the top or bottom rank of data. It Allows us to
select a group of topr bottom values, not just one value.
During the session, the Power Center Server caches input data until it can perform The rank
calculations.
Rank Transformation Properties :

1 Cache Directory where cache wikmade.

1 Top/Bottom Rank as peeed
1  Numberof Ranks Ex: 1, 2 or amumber
1 Case Sensitive Comparison daecheckedf needed
1 Rank Data Cache Size chaset
1 Rank Index Cache Size caaset
1
Ports in a Rank Transformation :
Ports Number Required Description
I 1 Minimum Port to receive data from anothel
transformation.
O 1 Minimum Port we want to pass to other
transformation.
V not needed can use to store values or calculations
use inan expression.
R Only 1 Rank port. Rankis calculated accordin
to it. The Rank portis an input/outpu
port. We must link the Rank port t
another transformation. Example: Tc
Salary
Rank Index

The Designer automatically creates a RANKINDEX port éaich Rank transformation. The
Power Center Server uses the Rank Index port to store the ranking position for Each row in a
group.
For example, if we create a Rank transformation that ranks the top five salaried employees, the
rank index numbers the emplsgs from 1 to 5.

1 The RANKINDEX is an outputport only.

1 Wecan pass the rank index to another transformaiitime mapping or directlfo a

target.
T  Wecannot delete oedit it.

Defining Groups
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Rank transformation miws us to group information. For example: If we want to select the top 3
salaried employees of each Department, we can define a group for Department.

1 By defining groups, we create one set of ranked rows forgracip.

1 Wedefine a groupn Ports tabClick the Group By for needegbort.

1 Wecannot Group By on port whigkalso RankPort.

1) Example: Finding Top 5 SalariedEmployees
1 EMP will besourcetable.
1 Create a target table EMP_RANK_EXAMPLE in target designer. Strushamald be
same as EMP table. Juld one more port Rank_Indexstore RANKINDEX.
1 Create the shortcuts your folder.
Creating Mapping:
Open folder where we want to create riregoping.
Click Tools-> MappingDesigner.
Click Mapping> Create> Give mapping namd=x: m_rank_example
Drag EMP from sourcen mapping.
Create an EXPRESSION transformattorcalculater OTAL_SAL.
Click Transformation> Create> Select RANK from listGive name and click Create.
Now click done.
7. Pass ports from Expression to Ram&nsformation.
8. Edit Rank Transfrmation. Go to Port$ab
9. Select TOTAL_SAL as rank port. Check R tyipdront of TOTAL_SAL.
10. Click Properties Tab and Select Propertiesessied.
11. Topin Top/Bottom and Number of Ranks&as
12. Click Apply -> Ok.
13. Drag target tablaow.
14. Connect the output pafrom Rank to targeable.
15. Click Mapping-> Validate
16. Repository-> Save
1 Create Session and Workflow as described earlier. Run the Workflow and see the data in
targettable.
1 Make sure to give connection information fortables.

ECLENCINY

2) Example: Finding Top 2 Salaried Employees for evenlDEPARTMENT
1 Open the mapping made aboftlit RankTransformation.
1 Go to Ports TabSelectGroup By forDEPTNO.
1 Go to Properties tab. Set Number of Rank®.as
1 Click Apply -> Ok.
1 Mapping-> Validate and Repositofave.
Refreshthe session by double clicking. Save the changed and run workflow to see the new result.
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RANK CACHE
Sample Rank Mapping
When the Power Center Server runs a session with a Rank transforntat@npares an input
row with rowsin the data cache. If the input row eainks a Stored row, the Power Center
Server replaces the stored row with the impwut.
Example: Power Center caches the first 5 roiivave are finding top 5 salaried Employees.
When 6"row is read it comparest with 5 rowsin cache and placésin Cacheis needed.
1) RANK INDEX CACHE:
The index cache holds group information from the group by ports. If we are Using Group By on
DEPTNO, then this cache stores values 10, 20, 30 etc.

1 All Group By Columns arén RANK INDEX CACHE. ExX.DEPTNO
2) RANK DATA CACHE:
It holdsrow data until the Power Center Server completes the rankings &eherally larger
than the index cache. To reduce the data cache size, connect Only the necessarypimput/ou
ports to subsequettansformations.

1 All Variable portsif there, Rank Port, All portgoingout from RANK Transformations

are storedh RANK DATA CACHE.
1 Example: All ports except DEPTNO In our mappiegample.

TRANSACTION CONTROL TRANSFORAMTION

Power Center lets you control commit and roll back transactions based on a set of rows that pasg
through a Transaction Control transformation. A transaction is the set of rows bound by commit
or roll back rows. You can define a transaction based on a vanyimdper of input rows. You

might want to define transactions based on a group of rows ordered on a common key, such a$
employee ID or order entry date.

In Power Center, you define transaction control at the following levels:

T Within a mapping. Within a mappig, you use the Transaction Control transformation
define a transaction. You define transactions using an expreassiofransaction Control  LO)
transformation. Based on the return value of the expression, you can choose to comr®
roll back, or continue whout any transactiothanges. Hw

g
o
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1 Within a session. When you configure a session, you configutrdor userdefined
commit. You can choose tmwmmitor roll back a transactioifi the Integration Service
fails to transfom or write any row to thtarget.

When you run the session, the Integration Service evaluates the expression for each row thaf
enters the transformation. When it evaluates a commit row, it commits all rows in the transaction
to the target or targets. Whéime Integration Service evaluates a roll back row, it rolls back all
rows in the transaction from the target or targets. If the mapping has a flat file target you can
generate an output file each time the Integration Service starts a new transactiocanYou
dynamically name each target flat file.

Properties Tab
On the Properties tab, you can configure the following properties:

T Transaction contr@xpression

T Tracinglevel
Enter the transaction control expressionthe Transaction Control Condition fieldThe
transaction control expression uses the IIF function to test eaclgamwstthe condition. Use
the following syntax for thexpression:
lIF (condition, valuel, value2)
The expression contains values that represent actions the Integration Serfdocmp based on
the return value of the condition. The Integration Service evaluates the condition orbg row
row basis. The return value determines whether the Integration Service commits, rolls back, or
makes no transaction changes to the row.
When tle Integration Service issues a commit or roll back based on the return value of the
expression, it begins a new transaction. Use the following-iouitariables in the Expression
Editor when you create a transaction control expression:

1 TC_CONTINUE_TRANSACTION. The Integration Service does not perform any
transaction change for this roWhis isthe default value of thexpression.

1 TC_COMMIT_BEFORE. The Integration Service commits the transaction, begins a
new transaction, and writes the current row tottrget. The current rovg in the new
transaction.

1 TC_COMMIT_AFTER. The Integration Service writes the current row to the target,
commits the transaction, and begins a new transaction. The currenis rowthe
committedransaction.

1 TC_ROLLBACK BEFORE. The Integration Service rolls back the current transaction,
begins a new transaction, and writes the current row to the target. The curranirmrow
the newtransaction.

1 TC_ROLLBACK_AFTER. The Integration Service writes the current row to the target,
rolls back the transaction, and begins a new transaction. The currei# irothe rolled
backtransaction.

If the transaction control expression evaluates to a value other than commit, roll back, or
continue, the Integration Service fails the session.
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Mapping Guidelines and Validation

Use the following rules and guidelines when you create a mapping Wwidnaaction Control
transformation:
1 Ifthe mapping includes an XML target, and you choose to appendeate @ new
document on commit, the input groups must receive data from the same transaction
control point.

1 Transaction Control transformations connected to any target other than relational, XML,

or dynamic MQSeries targets are ineffective for thaggets.

You mustconnect each target instartoea Transaction Contréedansformation.

You canconnectmultiple targetdo asingle TransactiorControltransformation.

You can connect only one effective Transaction Control transformiatiatarget.

You canotplacea Transaction Control transformationa pipeline branch that starts
with a Sequence Generatansformation.

= =4 4 =4

1 If you use a dynamic Lookup transformation and a Transaction Control transformation in

the samemapping, a rolleeback transactiomight resultin unsynchronized targetata.

1 A Transaction Control transformation mag effective for one target and ineffective for
another target. If each targes connected to an effective Transaction Control

transformation, the mappirigvalid.
1 Eitherall targets or none of the targ@tshe mapping shouldeconnected to an effective
Transaction Contratansformation.

Example to Transaction Control:

Step 1:Creating a Transaction Control Transformation.
1 In the Mapping Designer, click TransformatisrCreate. Select the Transaction Control
transformation.
1 Enter anamefor the transformation.[ The naming convention for Transaction Control
transformationss TC_TransformationName].
Enter a description for theansformation.
Click Create.
Click Done.
Drag the ports into theansformation.
1 Open the Edit Transformations dialog box, and select thet&brts

= =4 =4 =4

Select the Properties tab. Enter the transaction control expression that defines the commit and

roll backbehavior.
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Go to the Properties tab and click on the down arrow tonget the expression editor window.
Latergoto the Variables tab anblype IIF(EMpno=7654,) select the below things from thelt
in functions.
lIF (EMPNO=7654,TC_COMMIT_BEFORE, TC_CONTINUE_TRANSACTION)
1 Connect all the columns from the transformation to the target table and senapfhirg.
1 Select the Metadata Extensions tab. Creatgitmetadata extensions for the
Transaction Contratansformation.
T Click OK.
Step 2:Createthe task and the work flow.
Step 3:Preview the output in the target table.

SOURCE QUALIFIER TRANSFORMATION

T Active and Connectetiransformation.

1 The Source Qualifier transformation represents the rows that the Power Center Server
reads wha it runs a session.

1 Itisonly transformation thas notreusable.

1 Default transformation except case of XML or COBOlfiles.

Tasks performed by Source Qualifier:

1 Join data originating from the same source datadsean join two or more tables kit
primary keyforeign key relationships by linking the sources to one Source Qualifier
transformation.

1 Filter rows when the Power Center Server reads source data: If we Include a filter
condition, the Power Center Server adds a WHERE clause to the Defnylt

1 Specify an outejoin rather than thelefault innerjoin: If we include a Usedefinedjoin,
the Power Center Server replaces the join information Specified by the metatista
SQLquery.

1 Specify sorted ports: If we specify a number for sortatispbe

Power Center Server adds an ORDER BY clause to the defaullj By

T Select only distinct values from the source: If we choose Select Distinct,the Power Cen
Server adds a SELECT DISTINCT statement to the defaultda@ty.

==
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1 Create a custom quety issuea special SELECT statement for the Power Center Server
to read source data: For example, you might use a Custom query to perform aggregate
calculations. The entire above are possibleroperties Talof Sourceualifier t/f.

SAMPLE MAPPING TO BE MADE:

T ¥ Name
e N
Nare BExpress

» EMNPNO EMPNO »

ENAME ENAME >
JOB JO3

CcraAME
LOS K. Narre Datatrpe. -

To'a_SAL numte
= 01 CEPTMIS DEPTNO numbe
K Hame Datatyoe &

EMFPNO

EET MR
.

Edit Transformmations

Transformation | Ports Properties | Scurces | Metadata Extensions |

Transformation tupe: [Scwurce Qualifier

[ =>=<1
Select ransformation: I = SRCTRANS ~ l
Transforma tion Attribute —

Sql Query

User Defined Join |
Source Filter [T omens . cosTomeR_ID > 1000 g
Number OF Sorted Ports o |
Tracing Level Normal |
Select Distinct — |
Pre SQL

Post SOQL

Source Filter

|Filter applied to source records

[ oK 1 Cancet | -l | Help i

1 Source willbeEMP and DEPTables.
1 Create target table as showedPictureabove.
1 Create shortcutism your folder asieeded.

Creating Mapping:

1. Open folder where we want to creaternapping.

2. Click Tools-> MappingDesigner.

3. Click Mapping> Create> Give mapping namdé&x: m_SQ_example

4, Drag EMP, DEPTTarget.

5. Right Click SQ_EMP and Select Delete from tigpping.

6. Right Click SQ_DEPT and Select Delete fromtiegpping.

7. Click Transfornation-> Create> SelectSource Qualifier from List> Give Name->
Click Create

8. Select EMP and DEPT bot@lick OK.

9. Link all as shownn abovepicture.

10. Edit SQ-> Properties Tab> Open User defined Joir Give Join condition

EMP.DEPTNO=DEPT.DEPTNO. @k Apply->OK

11. Mapping-> Validate

12. Repository-> Save

1 Create Session and Workflow as described earlier. Run the Workflow and see the data
targettable.

1 Make sure to give connection information fortables.

Pagel @9
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SQ PROPERTIES TAB

1) SOURCEFILTER:
We can enter a sourddter to reduce the number of rows the Power Center Server queries.
Note: When we enter a source filterthe session properties, we override the customized SQL
gueryin the Source Qualifietransformaion.
Steps:

1. In the Mapping Designer, open a Source Qualifa@rsformation.

2. Select the Propertigab.

3. Click the Open buttom the Sourced-ilter field.

4. Inthe SQL EditoDialog box, enter the filter. Exampl&MP.SAL)2000

5. Click OK.
Validate the mappingSave it. Now refresh session and save the changes. Now run the workflow
and see output.

2) NUMBER OF SORTED PORTS:
When we use sorted ports, the Power Center Server adds the ports to the ORDER BY clause in
the default query.
By default it is 0. If we chargit to 1, then the data will be sorted by column that is at the top in
SQ. Example: DEPTNO in above figure.

T If we want to sort as per ENAMEpnoveENAME to top.

1 If we changet to 2, then data wilbesorted bytop two columns.
Steps:

1. In the Mapping Desiger, open a Source Qualifieansformation.

2. Select the Propertigab.

3. Enter any number instead of zero for Number of Squtets.

4. Click Apply -> Click OK.
Validate the mapping. Save it. Now refresh session and save the changes. Now run the workflow
and e output.

3) SELECT DISTINCT:
If we want the Power Center Server to select unique values from a source, we can use the Select
Distinct option.

T Just check the optioin Properties tab to enalite

4) PRE and POST SQLCommands
1 The Power Center Server runs+gession SQL commands against the source database
beforeit reads thesource.
T It runs postsession SQL commands against the source databasit afitzs to the
target.
1 Use a semcolon (;) to separatmultiple statements.
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5) USER DEFINED JOINS
Entering a usedefined join is similar to entering a custom SQL query. However, we only enter
the contents of the WHERE clause, not the entire query.
T Wecan specify equi joineft outer join and right outer join onlyVe Cannotspecify full
outerjoin. To use full outejoin, we needo write SQL Query.
Steps:
1. Open the Source Qualifier transformation, and click the Proptabes
2. Click the Open buttom the User Defined Join field. The SQL Edidalog Box
appears.
3. Enter the syntax for thpin.
4. Click OK -> AgainOKk.
Validate the mapping. Save it. Now refresh session and save the changes. Now run the workflow
and see output.

Join Type Syntax

Equi Join DEPT.DEPTNO=EMP.DEPTNO

Left Outer Join {EMP LEFT OUTER JOIN DEPT
DEPT.DEPTNO=EMP.DEPTNO}

Right Outer Join {EMP RIGHT OUTER JOIN DEPT ON

DEPT.DEPTNO=EMP.DEPTNO}

6) SQL QUERY
For relational sources, the Power Center Server generates a query for each Source Qualifier
transformation wheit runs a session. The default qués a SELECT statement for each source
column usedn the mapping. In other words, the Power Center Server reads only the columns
that are connected to anotieansformation.
In mapping above, we are passing only SAL and DEPTNO from SQ_EMP to Aggregator
transformation. Default query generated will be:

1 SELECT EMP.SAL, EMP.DEPTNO FROEMP

Viewing the Default Query
1. Open the Source Qualifier transformation, and click the Proptabies
Open SQL Query. The SQL Editdisplays.

2.
3. Click Generat&SQL. I:I
4. The SQL Edor displays the default query the Power Center Server uses to Select sourge+
data. ‘!é,
o
QUALITY THOUGHT www.QualityThoughtTechnologies.con

Phone: 9963486280, 0480025421 Email 1d:gthought99@gmail.com




QUALITY THOUHGTTECHNOLOGIES

5. Click Cancelko exit.

Note: If we do not cancel the SQL query, the Power Center Server overrides the default query
with the custom QL query.

We can enter an SQL statement supported by our source database. Before entering the query,
connect all the input and output ports we want to use in the mapping.

Example:As in our case, we canot usecarfwit BQLout e
query for FULL

-

OUTER JOIN:
SELECT DEPT.DEPTNO, DEPT.DNAME, DEPT.LOC, EMP.EMPNO, EMP.ENAME,
EMP.JOB, EMP.SAL, EMP.COMM, EMP.DEPTNO FROM EMP FULL OUTER JOIN DEPT
ON DEPT.DEPTNO=EMP.DEPTNO WHERE SAL>2000

1 Wealso added WHERE clausé/e can enter moreonditions and write More complex

SQL.

We can write any query. We can join as many tables in one query as Required if all are in same
database. It is very handy and used in most of the projects.

Important Points:
1 When creating a custom SQL query, the E§EI statementnust listthe port names in
the ordeiin which they appean thetransformation.
Example: DEPTNO is top column; DNAME is second in our SQ mapping.
So when we write SQL Query, SELECT statement have nhame DNAME first, DNAME second
and so onSELECT DEPT.DEPTNO, DEPT.DNAME
1 Once we have written a custom query like above, then this query will Albeysed to
fetch data from database. In our example, we used WHERE SAL>2000if Newse
Source Filter and give condition SAL) 1000 or any othéentit will not work.
Informatica will always use the custom quenyy.
1 Make sureo test the queryn database first before usiiign SQL Query.If queryis not
runningin database, thebhw o nwitk in Informaticatoo.
1 Also always connect to the dbtse and validate the SQLSQL queryeditor.

STORED PROCEDUTER TARNSFORMATION

1 Passivelransformation

1 Connected and Unconnecteansformation

1 Stored procedures are stored and run withim#tabase.
A Stored Procedure transformatids an important tol for populating and Maintaining
databases. Database administrators create stored procedures to Automate tasks that are tpo
complicated for standard SQtatements.
Use of Stored Procedure in mapping:
Check the status of a target database before loadiagintai.
Determineif enough space exisirsa database.
Perform a specializezhlculation.
Drop and recreatiadexesMostly used for thisn projects.
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Data Passes Between IS and Stored Procedure One of theussdgl features of stored
procedures is the ability to send data to the stored procedure, and receive data from the store
procedure. There are three types of data that pass between the Integration Service and the stor¢
procedure:

Input/output parameters: Parameters we give as input and the parameters returned from Stored
Procedure.

Return values: Value returned by Stored Procedure if any.

Status codes:Status codes provide error handling for the IS during a workflow. The stored
procedure issues a siat code that notifies whether or not the stored procedure completed
successfully. We cannot see this value. The IS uses it to determine whether to continue running
the session or stop. Specifying when the Stored Procedure Runs

Normal: The stored procedureins where the transformation exists in the mapping on g&yew

row basis. We pass some input to procedure and it returns some calculated values. Connecte|
stored procedures run only in normal mode.

Pre-load of the Source:Before the session retrieves adtom the source, the stored procedure
runs. This is useful for verifying the existence of tables or performing joins of data in a
temporary table.

Postload of the Source:After the session retrieves data from the source, the stored procedure
runs. Thisis useful for removing temporary tables.

Pre-load of the Target: Before the session sends data to the target, the stored procedure runs.
This is useful for dropping indexes or disabling constraints.

Postload of the Target: After the session sends datathe target, the stored procedure runs.
This is useful for recreating indexes on the database.

Using a Stored Procedure in a Mapping :

Create the stored procedumehe database.

Import or create the Stored Procedwa@sformation.

Determine whetheiotuse the transformation as connectednmonnected.

If connectedmapthe appropriate input and outgagrts.

If unconnectedeitherconfigure the stored procedure to run-grepostsession, or
configureit to run from an expressian anothertransfomation.

6. Configure thesession.

agrwbdPE

Stored Procedures:

Connect to Source database and create the stored procedures given below:

CREATE OR REPLACE procedure sp_agg (in_deptno in number, max_sal out number,
min_sal out number, avg_sal out number, sum_sal oubag)m

As

Begin

select max(Sal),min(sal),avg(sal),sum(sal) into max_sal,min_sal,avg_sal,sum_sal

from emp where deptno=in_deptno group by deptno; a0
End; N
/ —
()
&g
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CREATE OR REPLACE procedure sp_unconn_1 value(in_deptno in numbagrsal out
number)

As

Begin

Select max(Sal) into max_sal from EMP where deptno=in_deptno;

End;

/

1. Connected Stored Procedurd/F
Example: To give input as DEPTNO from DEPT table and find the MAX, MIN, AVG and SUM
of SAL from EMP table.
1 DEPT will besoure table. Create a target table SP_CONN_EXAMPLE with fields
DEPTNO, MAX_SAL, MIN_SAL, AVG_SAL &SUM_SAL.
1 Write Stored Proceduiia Databasdirst and Create shortcuts aseded.
Creating Mapping:
1. Open folder where we want to create itfeping.
2. Click Tools-> MappingDesigner.
3. Click Mapping> Create> Give name. Exn_SP_CONN_EXAMPLE
4. Drag DEPT and Targé&able.
5. Transformation> Import Stored Procedure Give Database Connectien Connect>
Select the procedure sp_agg fromliste

Enport Stored Procaedure =

Cornmect To Databese = — = = — — -

OB dato Soumce: [Orade_ DB (Dot abme-t CL SED ODBC S_1 crade > —1 .|
= Tearwces
s asrsasve lw—w:e — - 3
P e [s=i=<= 2__, s Realps i1y
| o — I ****** o ——

Soiect procociore

= e SOURRC= Shomar Crarer=
— 3 PROCECLIRES ID— = it ~n ]

21 CFEEATE _If0E
IT1 =5 _ UOaCOININ__ 1 NOLUE
= 3 FumscC YIorsSs

S=lect =it

oot rone

-

6. DragDEPTNO from SQ_DEPT to the stored procedure input poraésado DEPTNO port
of target.
7. Connect the ports from procedure to target as shelony:
8. Mapping-> Validate
9. Repository-> Save
1 Create Session and theorkflow.
1 Give connection information fodldables.
¢ Give connection information for Stored Procechis®.
1 Run workflow and see the resirittable.
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NORMALIZER TANSFORMATION

1 Active and Connectetransformation.

1 The Normalizer transformatiomrmalizes records from COBOL and relational sources,

allowing us to organize traata.

1 Use a Normalizer transformation instead of the Source Qualifier transformation when we

normalize a COBOlsource.

1 Wecan also use the Normalizer transformatath relational sources to create multiple
rows from a single row afata.

Example 1: To create 4 records of every employee in EMP table.

1 EMP will besourcetable.

1 Create target table Normalizer_Multiple_Records. Strucaneeas EMP and datatype
of HIREDATE asVARCHAR?2.

1 Create shortcuts agcessary.

Creating Mapping :

. Open folder where we want to create riegping.

Click Tools-> MappingDesigner.

Click Mapping> Create> Give name. Exm_Normalizer_Multiple_Records
Drag EMP and Targeable.

Transformatior>Create>Select Expressieh Give name, Click creatdone.
Pass all ports from SQ_EMP to Expresgimnsformation.

Transformatior> Create> SelectNormalizer> Give name, create &one.
Try dragging ports from Expressiam Normalizer. NoPossible.

Edit Normalizer and Normalizer Tab. Add columns. Columns etueblumnsin EMP
table and datatype alsame.

CoNoO~WN E

100.Nor mal i zer doesndét have DATETI MEindat atyp

expression t/f. Create output port out_hdate dwitheconversion.

11. Connet ports from Expressioto Normalizer.

12. Edit Normalizer and Normalizer Talhs EMPNO identifies source records and we want
4 records of every employee, give OCCUR for EMPN@.as
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13. Click Apply and therOK.

14. Add link asshownin mappingbelow:

15. Mapping-> Validate

16. Repository-> Save

1 Make session anglorkflow.

1 Give connection information for source and tatgbte.
1 Run workflow and seeesult.

Example 2: To break rows into columns

Source:
Roll_NumberName ENG HINDI MATHS
100 Amit 78 76 90
101 Rahul 76 78 87
102 Jessie 65 98 79
Target :
Roll_Number Name Marks
100 Amit 78
100 Amit 76
100 Amit 90
101 Rahul 76
101 Rahul 78
101 Rahul 87
102 Jessie 65
102 Jessie 98
102 Jessie 79

1 Make source asfiat file. Import it and create targeable.

1 Create Mapping as before. In Normalizer tab, create only 3 ports Roll_Number, Name
and Marks as there are 3 colunimsargettable.

1 Also as we have 3 marks sourcegive Occurs as 3 for Markis Normalizer tab.

Connect acaalingly and connect ttarget.

1 Validate andsave

==
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1 Make Session and workflow and Run@ive SourceFile Directory and SourcEile
name for sourc#at file in source propertie mapping tab ofession.
1 See theesut.

SEQUENCE GENERATOR TRANSFORMATION

T Passive and Connect&hansformation.

1 The Sequence Generator transformation generates nwakees.

1 Use the Sequence Generator to create unique primary key values, replace missing

primary keys, ocyclethrough a sguential range afiumbers.

We use it to generate Surrogate Key in DWH environment mostly. When we want to Maintain
history, then we need a key other than Primary Key to uniquely identify the record. So we create
a Sequence 1,2,3,4 and so on. We use ¢geence as the key. Example: If EMPNO is the key,
we can keep only one record in target and
Primary key and not EMPNO.
Sequence Generator Ports :
The Sequence Generator transformation provides two outpist JIEXTVAL and CURRVAL.

1 Wecannoteditor delete thesports.

1 Likewise, we cannot add ports to thensformation.

NEXTVAL:

Use the NEXTVAL port to generate sequence numbers by connecting it to a Transformation or
target.

For example we might connedNEXTVAL to two target tables in a mapping to generate unique
primary key values.

""" T _ORDERS _PRMVARY

LK. Name | Datatype
> ¥ PRIMARY_KEY it

> | ORDER_MNO nDurMmeric

> ITEM _NAME varchar

> QTY nuMmernic
| Name Datatype | | > PRICE nuMmeric
| NEXTVAL integer L :
| CURRVAL Iinteger - B T ORDERS _F OREMNN

Towrgot Detintion

1K Name Datatype
{» 1 PRIMARY_IKEY int
ITEM__NO nuMMmeric

Sequence in Table 1 will be generated first. When table 1 has been loaded, only then Sequence
for table 2 will be generated.

CURRVAL:
CURRVAL is NEXTVAL plus thelncrement By value.
1 Wetypically only connect the CURRVAL port when the NEXTVAL patAlready
connected to a downstrearansformation.
1 If we connect the CURRVAL port without connecting the NEXTVAL port, the
Integration Service passes a constant valuedchrow.
1  when we connect the CURRVAL panta Sequence Generator Transformation, the
Integration Service processes one mwachblock.
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1 Wecan optimize performance by connecting only the NEXTVAL poaMapping

MNams Datalype
MEXTVAL " integar  ® A
CURRVAL ineger *5
acl A
PR ATIPIPTIITIIITITIT I I TTTIT I IR DI b r v e ST TT 20 485 O o
- K. Nano Datalype
c1= * MNost_Yalue number
: — * Cuarert_Vals number
Namne Daaype -——_/_F___. ' EMPNO nurmbes(p
Y EMPNO decimal 4 w’_‘_‘___,_’ 5 ENAME varchae?
*  ENAME sting v -_“______,_.-—b C Joe varchar2
'J > > JUE sting ’ —— MCF number(p
: *  MGR decimal > ———:"'"_'___,__,,-,.. ' HIREDATE fate
& w >  HIREDATE data/tine » _—::____,,_.._—> ¥ saL aumber(p
» SAlL decimal ’ -__,._.-——"-""_* » COMM number(pl
\* *l COMM decinal S| DEPTND aumbe(p
\—b 2 DEPTNO decimal » |
- 4 » |
4] » '

Example: To use Sequence Generator transformation
1 EMP will besource.
1 Create atarget EMP_SEQ_GEN_EXAMPItEshared folder. StructusameasEMP.
Add two more ports NEXT_VALUE and CURR_VALUE to the tartile.
1 Create shortcuts asaled.

Creating Mapping:
1. Open folder where we want to create ritggping.
2. Click Tools-> MappingDesigner.
3. Click Mapping> Create> Give name. Exn_seq_gen_example
4. Drag EMP and Targeéable.
5. Connect all ports from SQ_EMP to tartgdile.
6. Transformation> Create-> SelectSequence Generator fiist -> Create-> Done
7. Connect NEXT_VAL and CURR_VAL from Sequence Generattarget.
8. ValidateMapping
9. Repository-> Save
1 Create Session and thenorkflow.
1 Give connection information for a#bles.
1 Run workflow and see the resuilh table.

Sequence Generator Properties:

Setting Required/Optional Description

Start Value Required Start value of the generat(
sequence that we want IS to use
we use Cycle option. Default is O.

Increment By Required Difference béween two consecutiv
values from the NEXTVAL port.

End Value Optional Maximum value the Integration
Servicegenerates.
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Current Value Optional First value in the sequence.If cyc
option used, the value must
greder than or equal to the stg
value and less the end value.

Cycle Optional If selected, the Integration Servif
cycles through the sequence ran
Ex: Start Value:1 End Value 1
Sequence will be from-10 and
again start from 1.

Reset Optional By defaut, last valueof sequence
during session is saved to
repository. Next time the sequen
is started from the valueshved.

If selected, the Integration Servi
generates values based on
original current value for eag
session.

Points to Ponder:
T If Current values 1 and end value 1@p cycleoption. There are 17 recorassource. In
this case session wiil.
If we connecfust CURR_VAL only, the value will be same for adicords.
If Currentvalue is1 and end value 10, cycle option there. Staltieis O.
There are 17 records source. Sequence: 11200.012 3
To makeabove sequence aslD 1-20, give Start Value as 1. Stadlue isused along
with Cycle optioronly.
If Currentvalue is1 and end value 10, cycle option there. Start vaslie
There are 17 records source. Session runs.10 1-7. 7 will be savedh repository.If
we run session again, sequence will start om
1 Use reset optioif you want to start sequence from CURR_VAL euane.

= =4 =4 =4

= =4

AGGREGATOR TRANSFORMATION

1 Conneced and Activel ransformation
1 The Aggregator transformation allows tosperform aggregate calculations, such as
averages ansims.
1 Aggregator transformation allows tsperform calculations ogroups.
Components of the Aggregatbransformation
1. Aggregateexpression
2. Group byport
3. Sortedinput
4. Aggregatecache

1) AggregateExpressions
Enteredn an outputport.
Can include nofaggregate expressions and conditicfalses.
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The transformation language includes the followaggregate functions:

AVG, COUNT, MAX, MIN, SUM

FIRST,LAST

MEDIAN, PERCENTILE, STDDEVYARIANCE

Single Level Aggregate Function: MAX(SAL)

Nested Aggregate Function: MAX( COUNT( ITEM))

Nested Aggregate Functions

In Aggregator transformation, there can heltiple single level functions or multiple nested
functions.

An Aggregator transformation cannot have both types of fundogesher.

MAX( COUNT( ITEM)) is correct.

MIN(MAX( COUNT( ITEM))) is not correct. It can also include one aggregate functioiedes
within another aggregafenction

Conditional Clauses

We can use conditional clauses in the aggregate expression to reduce the number of rows used i
the aggregation. The conditional clause can be any clause that evaluates to TRUE or FALSE.
SUM( COMMISSION, COMMISSION > QUOTA

Non-Aggregate Functions

We can also use neaggregate functions in the aggregate expression.

IF( MAX( QUANTITY ) > 0, MAX( QUANTITY ), 0))

2) Group By Ports

Indicates how to creatgoups.

When grouping data, the Aggregator tramsfation outputs thiastrow of each group unless
otherwisespecified.

The Aggregator transformation allows us to define groups for aggregations, rather than
performing the aggregation across all input data.

For example, we can find Maximum Salary for gvBepartment.

In Aggregator Transformation, Open Ports tab seldctGroup By asieeded.

3) Using Sortedinput

Use toimprovesessiorperformance.

To use sorted input, waustpass data to the Aggregator transformation sorted by group by port,
in ascendingr descendingrder.

When we use this option, we tell Aggregator that data comiiigstalready sorted.

We check the Sorted Input OptiamProperties Tab of theansformation.

If the optionis checked but we are not passing sorted data to the traradfon, then the session
fails.

4) Aggregator Caches

The Power Center Server stores datihe aggregate cache uriticompletes Aggregate
calculations.

It stores group values an index cache and row datethe data cache. If the Power Center
Server rguires more spacé,stores overflow valueis cachdfiles.
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Note: The Power Center Server uses memory to process an Aggregator transformation with

sorted ports. It does not use cache memory. We do not need tgucerdache memory for

Aggregator transformations that use sorted ports.

1) Aggregator IndexCache:

The index cache holds group information from the group by ports. If we are using Group By on

DEPTNO, then this cache stores values 10, 20, 30 etc.
All Group By Columns aren AGGREGATOR INDEX CACHE. EXDEPTNO

2) Aggregator DataCache:
DATA CACHE is generally larger than the AGGREGATOR INDEX CACHE.

Columns in Data Cache:

Variable portsf any

Non group by input/outpygorts.

Non group by input ports usétlnon-aggregate outp@xpression.
Port containing aggregatfienction

7 = : e e S O
= -4 5o | i» DEPTNO CEPTND = K tame Catatp
e - B> SAL el DEPTNO numte

cutl_max_sal NAX(SAL) P - * MAX_SAaL numbe
cul_min_sal MIN(SAL) P —— » MIN_SAL numbte
cul_avg_sal AVG(SAL) P ————— » AVG_Sal numte
cul_sum_Sal SUMNGCAL P C———- ¥ SUN_SAL nuambe

1) Example: To calculate MAX, MIN, AVG and SUM of salary of EMP table.

EMP will besourcetable.

Create a target table EMP_AGG_EXAMPItttarget designer. Table should contain DEP,
MAX_SAL, MIN_SAL, AVG_SAL andSUM_SAL

Create the shortcuts your folder.

Creating Mapping:

1. Open folder where we want to create ritggping.

2. Click Tools-> MappingDesigner.

3. Click Mapping> Create> Give mapping name. Er1_agg_example

4. Drag EMP fromsourcein mapping.

5. Click Transformation> Create-> SelectAGGREGATOR from list. Give name and click
Create. Nowclick done.

6. Pass SAL and DEPTNO only from SQ_EMP to AGGREGATR&hsformation.
7. Edit AGGREGATOR Transformation. Go to Pofitab

8. Create 4 outptuports: OUT_MAX_SAL, OUT_MIN_SALOUT_AVG_SAL,
OUT_SUM_SAL

9. Open Expression Editor one by one for all output ports andligve
calculations. Ex: MAX(SAL), MIN(SAL)AVG(SAL),SUM(SAL)

QUALITY THOUGHT www.QualityThoughtTechnologies.con

Phone: 9963486280, 0480025421 Email 1d:gthought99@gmail.com

Page18 1




QUALITY THOUHGTTECHNOLOGIES

10. Click Apply -> Ok.

11.Drag target tale now.

12. Connect the output ports from Rank to tatgbte.
13. Click Mapping-> Validate

14.Repository-> Save

Create Session and Workflow as described earlier. Run the Workflow and see theatgt
table.
Make sure to give connection information fortablles.

UNION TRANSFORMATION

Active and Connectadansformation.

Union transformation is a multiple input group transformation that you can use to merge data
from multiple pipelines or pipeline branches into one pipeline branch. It merges data from
mulkiple sources similar to thgNION ALL SQL statement to Combine the results from two or
more SQL statements.

Union Transformation Rules and Guidelines

we can create multiple input groups, but only one owmup.

we can connect heterogeneous sourcedini@ntransformation.

all input groups and the output grooqusthave matching ports. The Precision, data type, and
scalemust badentical across airoups.

The Union transformation does not remove duplicate rows. To remove Duplicate romastve

add aother transformation such as a Router or Hitansformation.

we cannot use a Sequence Generator or Update Strategy transformation upstream from a Union
transformation.

Union Transformation Components

When we configure a Union transformation, defineftiiewing components:

Transformation tab: We can rename the transformation and add a description.

Properties tab: We can specify the tracing level.

Groups tab: We can create and delete input groups. The Designer displays groups we create on
the Ports tab.

Group Ports tab: We can create and delete ports for the input groups. The Designer displays
ports we create on the Ports tab.

We cannot modify the Ports, Initialization Properties, Metadata Extensions, or Port Attribute
Definitions tabs in a Union trarmimation.

Create input groups on the Groups tab, and create ports on the Group Pdkis tab. create

one or more input groups on the Groups tab. The Designer creates one output group by default
We cannoteditor delete the default outpgtoup.

Example: to combine data of tables EMP_10, EMP_20 and EMP_REST

Import tables EMP_10, EMP_20 and EMP_RE®$hared foldem Sources.

Create a target table EMP_UNION_EXAMPIlitttarget designer. Structure shoblel same
EMPtable.

Create the shortcuts your folder.
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Creating Mapping:

Open folder where we want to create rtegoping.

Click Tools-> MappingDesigner.

Click Mapping> Create> Give mapping namé=x: m_union_example

Drag EMP_10, EMP_20 and BMREST from sourcie mapping.

Click Transformation> Create-> Select Union from listGive name and click Create. Now
click done.

Pass ports from SQ_EMP_10 to Unitnansformation.

Edit Union Transformation. Go to Groupgab

One group will be already &ne as we dragged ports from SQ_DEPT_10 to Union
Transformation.

As we have 3 source tables, we 3 need 3 input gr@lje&.add button to add 2 more groups.
See Sampl#¥apping

We can also modify ports portstab.

Click Apply -> Ok.

Drag target tablaow.

Connect the output ports from Union to tarigéte.

Click Mapping-> Validate

Repository-> Save

Create Session and Workflow as described earlier. Run the Workflow and see thaatgt
table.

Make sure to give connection information for all 3 s@liables.
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JOINER TRANSFORMATION

Connected and Activeransformation

Used to join source data from two related heterogeneous sources resldifigrent locations
or file systems. Or, we can join data fréilme sameaource.

If we need to join 3 tables, then we need 2 Jdinensformations.

The Joiner transformation joins two sources withlestst one matching port. The Joiner
transformation uses a condition that matches one or more pairs of Ports beeveenm shurces.
Example: To join EMP and DEPTtables.

EMP and DEPT wilbesourceable.

Create a target table JOINER_EXAMPItktarget designer. Table should Contain all ports of
EMP table plus DNAME and LOC as showelow.

Create the shortcuts your folder.

Creating Mapping:

Open folder where we want to create regping.

Click Tools-> MappingDesigner.

Click Mapping> Create> Give mapping namé=x: m_joiner_example

Drag EMP, DEPT, and Target. Create Joiner Transformation. Link as bletywn
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5. Specify the join conditiom Condition tab. See steps on npage.

6. Set Mastein Ports tab. See steps pextpage.

7. Mapping-> Validate

8. Repository-> Save.

Create Session and Workflow as described earlier. Run the Warknd see the datatarget
table.

Make sure to give connection information fortablles.

JOIN CONDITION:

The join condition contains ports from both input sources that must match for the Power Center
Server to join two rows.

Example: DEPTNO=DEPTNOL in above.

Edit Joiner Transfomation-> ConditionTab

Add condition

We can add as many conditionsreeded.

Only = operatois allowed.

If we join Char and Varchar data types, the Power Center Server counts any spaces that pad
values as part of the string. So if you try to jthe following:

Char (40)="abcd énd Varchar (40)= abcd &
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Then the Chavalue 5 abad paddedwith 36 blankspaces, and thePower Cente Server does
not join the two fields because the Char field contains trailing spaces.

Note: The Joiner @nsformation does not match null values.

MASTER and DETAIL TABLES

In Joiner, one table is called as MASTER and other as DETAIL.

MASTER tableis always cachedVe can make any table 84ASTER.

Edit Joiner Transformatior> Ports Tab> SelectM for Mastertable.

Table with less number of rows should be made MASTER to improve Performance.

Reason:

When the Power Center Server processes a Joiner transformiatieads rows from both
sources concurrently and builds the index and data cache based on theonastSo table with
fewer rows willberead fast and cache chemade as table with more rovssstill beingread.
Thefewerunique rowsn the master, the fewer iterations of jb@& comparison occur, which
speeds the joiprocess.

JOINER TRANSFORMAT ION PROPERTIES TAB

CaseSensitive String Comparison:If selected, the Power Center Server uses-sassitive
string comparisons when performing joins on stcolgmns.

Cache Directory: Specifies the directory used to cache master or detail rows anmtlitheto
theserows.

Join Type: Specifies the type gbin: Normal, Master Outer, Detail Outer, or FOlliter.

Tracing Level

Joiner Data Cache Size

Joiner Index Cache Size

Sorted Input

JOIN TYPES

In SQL, a join is a relational operator that combines tata multiple tables into a single result
set. The Joiner transformation acts in much the same manner, except that tables can originat
from different databases or flat files.

Types of Joins:

Normal

MasterOuter

Detail Outer

Full Outer

Note: A normal or naster outer join performs faster than a full outer or detail outer join.
Example: In EMP, we have employees with DEPTNO 10, 20, 30 and 50. In DEPT, we have
DEPTNO 10, 20, 30 and 40. DEPT will be MASTER table as it has less rows.

Normal Join:
With a normaljoin, the Power Center Server discards all rows of data from the master and detqi_b
source that do not match, based on the condition.

All employees of 10, 20 and 30 wilethere as only they araatching.
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Master Outer Join:

This join keeps all rows of data from the detail source and the matching rows from the master
source. It discards the unmatched rows from the master source.

All data of employees of 10, 20 and 30 viaéithere.

There willbeemployees of DEPTNO 58nd corresponding DNAME and LOC Columns will be
NULL.

Detail Outer Join:

This join keeps all rows of data from the master source and the matching rows from the detail
source. It discards the unmatched rows from the detail source.

All employees of 10, 2@nd 30 willbethere.

There will be one record for DEPTNO 40 and corresponding data of EMP columibre will

NULL.

Full Outer Join:

A full outer join keeps all rows of data from both the master and detail sources.

All data of employees of 10, 20 and 30Ivaéthere.

There willbeemployees of DEPTNO 50 and corresponding DNAME and LOC Columns will be
NULL.

There willbeone record for DEPTNO 40 and corresponding data of EMP Columnisewill

NULL.

USING SORTED INPUT

Use toimprovesessiorperformance.

to usesorted input, wenustpass data to th#inertransformation sorted by the ports that are
usedin JoinCondition.

We check the Sorted Input OptiamProperties Tab of theansformation.

If the optionis checked but we are not passing sorted data tdrdmesformation, then the session
fails.

We can use SORTER to sort data or Source Qualifiease of Relationahbles.

JOINER CACHES

Joiner always caches the MASTER table. We cannot disable caching. It builds Index cache and
Data Cache based on MASTE#bte.

1) Joiner Index Cache:

All Columns of MASTER table useid Join condition arén JOINER INDEXCACHE.

- Example: DEPTNOIn our mapping.

2) Joiner Data Cache:

Master column noin join condition and used for output to other transformation or target table
arein Data Cache.

- Example: DNAME and LOCin our mappingxample.

Performance Tuning:
Perform joingn a database wherossible.
Join sorted data wherossible.
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For a sorted Joiner transformation, designate as the nsastee the source wifewer
duplicate keyalues.

Joiner can'beusedin following conditions:

Either input pipeline contains an Update Stratemysformation.

We connect a Sequence Generator transformation directly before thetdamsésrmation.

UPDATED STRATEGY TRANSFORMATION

Active and Connectetiransformation

Till now, we have only inserted rows in our target tables. What if we want to update, delete or
reject rows coming from source based on some condition?

Example: If Address of a CUSTOMERhanges, we can update the old address or keep both old
and new address. One row is for old and one for new. This way we maintain the historical data.
Update Strategys used with Lookup Transformatiotn DWH, we create a Lookup on target
tableto deternine whether a row already exists or not. Then we insert, update, delete or reject
the source record as per businessd.

In Power Center, we set the update strategy at two different levels:

Within asession

Within aMapping

1. Update Strategy within asessbn:

When we configure a session, we can instruct the &hertreat all rowsn the same way or
use instructionsoded intahe sessiormappingto flag rowsfor differentdatabaseperations.
Session Configuration:

Edit Session> Properties> Treat $urce Rows as: (Insert, Update, Delete, and Data Driven).
Insert is default. Specifying Operations for Individual Target Tables:

Fdir Tousles 'C___‘@
Gerweesl | Propastiss | Comfia Otblect PTG Ic@mmrkf | Mersdsts Ectansons |

ot bask e PP ———— -1
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=81 T ransforreatscrs L
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You can set the following update strategy options:
Insert: Select this option to insert a row into a targetdabl
Delete: Select this option to delete a row from a table.
Update: We have the following options in this situation:
Update as UpdateUpdate each row flagged for updété existsin the target table.
Update as Insert.Inset each row flagged fopdate.
Update elselnsert. Update the rowf it exists. Otherwise, inseitt
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Truncate table: Select this option to truncate the target table before loading data.

2. Flagging Rows within aMapping
Within a mapping, we use thépdate Strategy transformation to flag rows for insert, delete,
update, or reject.

Operation Constant Numeric
Value
INSERT DD _INSERT 0
UPDATE DD _UPDATE 1
DELETE DD DELETE 2
REJECT DD _REJECT 3

Update Strategy Expressions:

Frequently, the update strgieexpression uses the I[IF or DECODE function from the
transformation language to test each row to see if it meets a particular condition.

IIF( (ENTRY_DATE > APPLY_DATE), DD_REJECT, DD_UPDATE )

Or

IIF( (ENTRY_DATE > APPLY_DATE), 3, 2)

The above expressiis written in Properties Tab of Update Strategy.

DD meandDATA DRIVEN

Forwarding Rejected Rows:

We can configure the Update Strategy transformation to either pass rejected rows to the next
transformation or drop them.

Steps:

Create Update Stratedyansformation

Pass all ports neededito

Set the Expressioin Properties ab.

Connect to other transformationstarget.

Performance tuning:

Use Update Strategy transformationessas possiblén the mapping.

Do not use update strategy transformatiove just want to insert into target table, instead use
direct mapping, direct filteringtc.

For updating or deleting rows from the target table we can use Update Strategy transformation
itself.

LOOKUP TANSFORMATION

Passivelransformation

CanbeConneted or Unconnected. Dynamic lookiggronnected.

Use a Lookup transformatian a mapping to look up dataaflat file or a relational table,

view, orsynonym.

We can import a lookup definition fromnyflat file or relational database to which botle th
PowerCenter Client and Server camnect.

We can use multiple Lookup transformationsamapping.

The Power Center Server queries the lookup source based on the lookup ports in
transformation. It compares Lookup transformation port values to los&ugce column values
based on the lookup condition. Pass the result of the lookup to other transformations and a targ-qn.

We can use the Lookup transformation to perform following: g
o
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Get a related value:EMP has DEPTNO Ut DNAME is not thereWe use Lookup to get

DNAME from DEPT table based on Look@ondition.

Perform a calculation:Wewant only those Empl oyeeWewiNhoos
write Lookup Overrideuery.

Update slowly changing dimension tablesviost important useWe can use a Lookup
transformatiorto determine whether rows already existhetarget.

1. LOOKUP TYPES

We can configure the Lookup transformation to perform the following types of lookups:
Connected oUnconnected

Relational orFlat File

Cached or Urtached

Relational Lookup:

When we create a Lookup transformation using a relational table as a lookup source, we can
connect to the lookup source using ODBC and import the table definition as the structure for the
Lookup transformation.

We can oserride the default SQL statemehive want to add a WHERE clause or query multiple
tables.

We can use a dynamic lookup cache with relatito@fups.

Flat File Lookup:

When we use #at file for a lookup source, weanuse any flat file definitionn the repository,

or we can import it. When we importflat file lookup source, the Designer invokes the Hie
Wizard.

Cached or Un cached Lookup:

We can check the option in Properties Tab to Cache to lookup or not. By default, lookup is
cached.

Connectad and Unconnected Lookup

Connected Lookup Unconnected Lookup

Receives input values directly fro Receives input values from the res

the pipeline. of a LKP expression in anoth
transformation.

We can use a dynamic or static |We can use a siatcache.

cache.

Cache includes all lookup columr Cache includes all lookup/output pc

used in the mapping. in the lookup condition and tl

lookup/return port.

If there is no match for the lookilf there is no match for the looki
condition, the Power Center Ser condition, the Power Center Sern
returns the default valueoif all returns NULL.

output ports.

If there is a match for the lookulf there is a match for the looki
condition, the Power Center Ser condition,the Power Center Sen
returns the result of the lookreturns the result of the look
condition for all lookup/outpufcondition into the return port.
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ports.

Pass multiple output values to Pass one output value to anothel
anothetransformation. transformation.

Supports userdefined default Does not support uselefined default
values values.

Chocse existing definiton
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2 .LOOKUP T/F COMPONENTS

Define the following components when we configure a Lookup transformation in a mapping:
Lookupsource

Ports

Properties

Condition

1. Lookup Source:

We can use a flat file or a relational table for a lookup source. When we create a Lookup t/f, we
can import the lookup source from the following locations:

Any relational source or target definitiamtherepository

Any flat file source or target definitioim therepository

Any table orfile that both the Power Center Server and Client machine can connect to The
lookup table carbe a single table, or we can join multiple tableshe samedatabase using a
lookup SQL overridén PropertiesTab.

2. Ports:
Ports Lookup Number Description
Type Needed
)
I Connected Minimum 1 Input port to Lookup. Usually CFDI
Unconnected ports used for Join condition a @
Input ports. §
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@) Connected Minimum 1 Ports going to  another
Unconnected transformation front.ookup.
L Connected Minimum 1 Lookup port. The Designe
Unconnected automatically Designates ea
columnin the lookup source g
a lookup (L) and outputport
(O).
R Unconnected 1 Only Retun port. Use only in
unconnected Lookup ténly.

3. PropertiesTab

Options Lookup Type Description

Lookup SQL Override Relational Overrides the default SQL statement
query the lookup table.

Lookup Table Name Relational Specifies the name of the table frg

which thetransformation looks up an
caches values.

Lookup Caching Enabled

Flat File, Relational

Indicates whether the Power Cen
Server caches lookup values during
session.

Lookup Policy on Multiple
Match

Flat File, Relational

Determines what happens whehe
Lookup transformation finds multipl
rows that match the lookup conditio
Options: Use First Value or Use Lg
Value or Use Any Value or Repog
Error

Lookup Condition

Flat File, Relational

Displays the lookup condition you set
in the Conditiortab.

Connection Information

Relational

Specifies the database containing the
lookup table.

Source Type

Flat File, Relational

Lookup is from a database or flat file.

Lookup Cache Directory
Name

Flat File, Relational

Location where cache is build.

Lookup CachePersistent

Flat File, Relational

Whether to use Persistent Cache or 1

Dynamic Lookup Cache

Flat File, Relational

Whether to use Dynamic Cache or ng

Recache From Lookup
Source

Flat File, Relational

To rebuild cache if cache sour
changes and we aresing Persisten
Cache.

Insert Else Update

Relational

Use only with dynamic cachin
enabled. Applies to rows entering t
Lookup transformation with the ro

type of insert.
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Lookup Data Cache Size

Flat File, Relationl

Data Cache Size

Lookup Index Cache Size

Flat File, Relational

Index Cache Size

Cache File Name Prefix | Flat File, Relational Use only with persistent lookup cach
Specifies the file name prefix to u

with persistent lookup cache files.

Some other poperties for Flat Files are:
Date timeFormat

Thousandseparator

DecimalSeparator

CaseSensitive Stringcomparison

Null Ordering

Sortedinput

4: Condition Tab
We enter the Lookup Condition. The Power Center Server uses the lookup condition to test
incoming values. We compare transformation input values with values in the lookup source or
cache, represented by lookup ports.

The data types a conditionmustmatch.

When we enter multiple conditions, the Power Center Server evaluates each condition as an
AND, not anOR.

The Power Center Server matches wallies.

The input valuemust meeall conditions for the lookup to returnvalue.

=, >, <,>=, <=, I= Operators caheused.

Example: IN_DEPTNO = DEPTNO

In_DNAME ='DELHI'

Tip: If we include more than one lookup condition, place the conditions with an equéitsign

to optimize lookupperformance.

Note:

1. Wecan use = operatamn cae of DynamicCache.

2. The Power Center Server fails the session wihe&mcounters multiple keys for a Lookup
transformation configured to use a dynan@che.

O Select Lookup Table for Lookep Transfermatien &3 1D Sakect Lockup Tabie bor Loskup Tramtormntivn 1]
| = ] Selex - e Leo Table ~
| Select e bocation of the Loskup Table pe= nebasmuinblonsa . 5  F S |
—_— . [ sover o [ preon ~) vren
| Sasce I Target I L ot~ cocol 'A
| s ]| sect 0 Loskio Tatsa you: ware e travatormanen ts ase -
! |
Sadect the Losup Table you nat this brarsfomaton Yo Ut o) | B Powcnte - ot
W Faws
O Rau - | © Some
= 1 Twges © Diacle 08
| & CONN_Lochup EXAMPLE | v 0"”
& DWH_APPN_WORKFLOW _Div < :: o
| & DWH_WORKILOW._ICT \ > £ 20
o EmP g | P BV FEST
| & EMP_20 O W
& Famp Arey v P D _ WO oW 1
1 |

3. Connected LookupTransformation

Example: To create a connected Lookup Transformation

EMP will besource table. DEPT wibbe LOOKUP table.

Create a target table CONN_Lookup_ EXAMPItHarget designer. Table should contaih
ports of EMP table plus DNAME and LOC as shdwetow.
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1 Create the shortcuts your folder.
Creating Mapping:
1. Open folder where we want to create rtfeping.
2. Click Tools-> MappingDesigner.
3. Click Mapping> Create> Give name. Exn_CONN_LOOKUP_EXAMPLE
4. Drag EMP and Targeéable.
5. Connect all fields from SQ_EMP to target except DNAMEIADC.
6. Transformatior> Create-> Select LOOKUP from list. Give name atittk
Create.
7. The Following screersdisplayed.
8. AsDEPT s the Source definition, click Source and then SdMEPT.

9. Click OKk.
e v

Nawe Datayge ! Z £ Nave Daange
" EMPNO s — ENPNO runterdp s

Sty » ENAME g " — ENAME vaesta2

N - Jos sy — JO3 vaech a2
¢, » NGR decma MGF runberp s

. HIREDATE datetine * HIREDATE cate

SAL decns Sal runtedp s
COMM decms covM runbefp.s

DEPTNO dacins

] Sore
194} ! | \ Nare D atatyoe

DEPTNO decmal
DNaNE steng
Loc strng

»  IN_DEPTNO decmal

« »

10. Now Pass DEPTNO from SQ_EMP to this lkop. DEPTNO from SQ_EMP wilbenamed
as DEPTNO1Edit Lookup and renamieto IN_DEPTNOIn portstab.
11.Now goto CONDITION tab and add CONDITION.
DEPTNO = IN_DEPTNO and Click Apply and th&k.
Link the mapping as showselow:
12. Weare not passing IN_DEPTNand DEPTNO to any other transformation from LOOKUP;
we can edit the lookup transformation and remove the OUTPUT checkhieom
13. Mapping-> Validate
14.Repository-> Save
1 Create Session and Workflow as described earlier. Run the workflow and see theatgtd
table.
1 Make sure to give connection information fortables.
1 Make sure to give connection for LOOKUP Tahlso.
Lookup Cache Files
1. Lookup Index Cache:
1 Stores data for the columns usedhe lookupcondition.
2. Lookup Data Cache:
1 For a connected lakup transformation, stores data for the connected output ports, not includin
ports usedn the lookupcondition.
T For an unconnected Lookup transformation, stores data from thepettrn
Types of Lookup Caches:
1. Static Cache

}DEP\'NC runtedp.s
| DRAME vaechaZ

DLOC varcha2

\\“V‘ HAR GG S 4
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By default, the IS creates a static cache. It caches the lookup file or table and Looks up values in
the cache for each row that comes into the transformation.The IS does not update the cache whil
it processes the Lookup transformation.

2. Dynamic Cache
To cache a target table #lat file source and insert new rows or update existing rowe
cache, use a Lookup transformation with a dynaaihe.

The IS dynamically inserts or updates data in the lookup cache and passes data to the targej.

Target table is also our lookup table. No good for performance if table is huge.

3. PersistentCache

If the lookup table does not change between sessions, we can configure the Lookup
transformation to use a persistent lookup cache.

The IS saves and reuses aadies from session to session, eliminating tinee Required to

read the lookupable.

4. Recache fromSource

If the persistent cache is not synchronized with the lookup table, we can Configure the Lookup
transformation to rebuild the lookup cache.If Lopkiable has changed, we can use this to
rebuild the lookup cache.

Lete ¥ e L b o A—
emmvan T B - G o & S g Cachs 3o Bt comumeety

5. SharedCache

Unnamed cache: When Lookup transformationgn a mapping have compatible caching
structures, the IS shares the cache by default. You can only share static waeresd

Named cache:Use a persistent named cache when we want to share a cache file across
mappings or share a dynamic and a static cache. The caching struntistasatch orbe
compatible with a named cache. You can share static and dynamiccaohes.

MAPPING PARAMETERS AND VARIABLES

Mapping parameters and variables represent values in mappings and mapplets.

When we use a mapping parameter or variable in a mapping, first we declare the mapping
parameter or variable for use in each mapplet or mapping. Thenlefwvee a value for the
mapping parameter or variable before we run the session.

MAPPING PARAMETERS

A mapping parameter represents a constant value that we can define before reessnmna
A mapping parameter retains ts@mevalue throughout the entisession.

Example: When we want to extract records of a particular month during ETL process, we will
create a Mapping Parameter of data type anditusequery to compard with the timestamp
field in SQL override.

After we create a parametdrappeas in the Expressiofditor.

We can then use the parameireany expression in the mappletroapping.

We can also use parameténsa source qualifier filter, usatefinedjoin, or extract override, and
in the Expression Editor of reusalblansformatios.
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MAPPING VARIABLES

Unlike mapping parameters, mapping variables are values that can change besseas.

The Integration Service saves the latedtieof a mapping variable to the repository at the end

of eachsuccessfusession.

We can override a saved value with the paranfédeer

Wecan also clear all saved values for the session in the Workfovager.

We might use anappingvariable to perform an incremental read of the source. For example, we
have a soice table containing time stamped transactions and we want to evaluate the
transactions on a daily basis. Instead of manually entering a session otgefitide source data
each time we run the session, we can create a mapping variable, $$IncludePateTihe
source qualifier, create a fiter to read only rows whose transaction edatds
$$IncludeDateTime, such as:

TIMESTAMP = $$IncludeDateTime

In the mapping, use a variable function to set the variable walimeremen one day each time

the session runs. If we set the initial vabfeb$includeDateTimeo 8/1/2004, theirst time the
Integration Service runs the sessidmreads only rows dated 8/1/20@uring the session, the
Integration Service sets $3$IncludeDate€&ito 8/2/2004. It saves 8/2/2004 to the repository at
the end of the session. The next tineins the sessiolit,reads only rows from August 2004.

Used in following transformations:
Expression

Filter

Router

UpdateStrategy

Initial and Default Val ue:

When we declare a mapping parameter or variable in a mapping or a mapplet, we can enter a
initial value. When the Integration Service needs an initial value, and we did not declare an
initial value for the parameter or variable, the Integration Seruses a default value based on

the data type of the parameter or variable.

Data->Default Value

Numeric->0

String->Empty String

Date time->1/1/1

Variable Values: Start value and current value of a mapping variable

Start Value:

The startvalue isthevalueof the variable at the start of the session. The Integration Service
looks for the starvalue inthe following order:

Valuein parametefile

Value savedn therepository

Initial value

Defaultvalue
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Current Value:

The current value is the value of the variable as the session progresses. When a session starts, t
current value of a variable is the same as the start value. The final current value for a variable is
saved to the repository at the end of a esstul session. When a session fails to complete, the
Integration Service does not update the value of the variable in the repository.

Note: If a variable function is not used to calculate the current value of a mapping variable, the
start value of the vable is saved to the repository.

Variable Data type and Aggregation Type When we declare a mapping vaniabl®apping,

we need to configure the Data type and aggregation type for the variable. The IS uses the
aggregate type of a Mapping variable tetetmine the final current value of the mapping
variable.

Aggregation types are:

Count: Integer and small integer data types are \alig.

Max: All transformation data types except binary data typeard.
Min: All transformation data types excephéary data type analid.

Variable Functions

Variable functions determine how the Integration Service calculates the current value of a
mapping variable in a pipeline.

SetMaxVariable: Sets the variable to the maximum value of a group of values. It igroness
marked for update, delete, or reject. Aggregation type set to Max.

SetMinVariable: Sets the variable to the minimum value of a group of values. It ignores rows
marked for update, delete, or reject. Aggregation type set to Min.

SetCountVariable: Increments the variable value by one. It adds one to the variable value when
a row is marked for insertion, and subtracts one when the row is Marked for deletion. It ignores
rows marked for update or reject. Aggregation type set to Count.

SetVariable: Sets thevariableto the configured valueAt the endof a sessionit compares the

final currentvalueof the variable to the start value of the variable. Based on the aggregate type
of the variablejt saves a final value to thepository.

Creating Mapping Parameters and Variables

Open the folder where we want to create parametear@ble.

In the Mapping Designeclick Mappings > Parameters and Variables- In the Mapplet
Designer, click Mapplet > Parameters aatiables.

Click the addoutton.

Enternane. Do not remove $$ fromame.

SelectTypeand Data type. Select Aggregation type for mappariables.

Give Initial Value. Clickok.

Example: Use of Mapping of Mapping Parameters and Variables

EMP will besourcetable.

Create atarget table MP_MV_EXAMPLUiaving columns: EMPNO, ENAME, DEPTNO,
TOTAL_SAL, MAX_VAR, MIN_VAR, COUNT_VAR andSET_VAR.

TOTAL_SAL = SAL+ COMM + $$BONUS (Bonus mapping parameter that changes every
month)

SET_VAR:Wewill beadded one month to the HIREDATE of everyiployee.
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Create shortcuts agcessary.

Creating Mapping

Open folder where we want to create rtegoping.

Click Tools-> MappingDesigner.

Click Mapping> Create> Give name. Exn_mp_mv_example

Drag EMP and targeable.

Transformatn-> Create-> SelectExpression for list> Createl > Done.

Drag EMPNO, ENAME, HIREDATESAL, COMM and DEPTNO t&xpression.
Create Parameter $$Bonus and Give initial valu208s

Create variable $$var_max of MAX aggregation type and initial \iE80@
Create variable $$var_min of MIN aggregation type and initial VEBO®.

. Create variable $$var_count of COUNT aggregation type and initial value 0. C@Wisible

when datatypés INT or SMALLINT.

. Create variable $$var_set of MAX aggregatigme.
Declare Parameters and Yarmables @
Doclars the poy arsclors and variables you vwad Lo wse nthe mopsir g o mapplct
BN P ATCOC 8T raprecentc n conctant value defned Sefore casoping rum
A variablo rocrosorts & valuo that can Do changod during MapEinrg run.
S I 0
! -~
1 $$Sonus F v sevesox deciuraal 10 0
! S vor_mas Vanatic docunal 10 U Mo
3Svor_ o Vanatic decanal 10 o N
S8 _cowry Veviabies (e ot
[38var_set |V ariatie date /tine Mac
-~
InRizl vokse: | o1r22¢2009 i
Doscarpbcn
O | Concel oo
L :

12. Create 5 output ports out_ TOTAL_SAL, out_ MAX VAUt MIN_VAR,

out COUNT_VAR anaut_SET_VAR.

13. Open expression editor for TOTAL_SAL. Do tkameas wedid earlier for SAL+ COMM.
To add $$BONUS to it, select variable tab and select the paafmein mapping parameter.
SAL + COMM +$$Bonus

14. Open Expression editor fout_max_var.

15. Selectthe variable function SETMAXVARIABLE fronteft side paneSelect

$$var_max from variable tab and SAL from ports tab as shown
below.SETMAXVARIABLE($$var_max,SAL)
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17.0pen Expression editor for out_min_var and wheefollowing expression:
SETMINVARIABLE($$var_min,SAL). Validate thexpression.

18. Open Expression editor for out_count_var and write thevatigexpression:
SETCOUNTVARIABLE($$var_count). Validate tlexpression.

19. Open Expression editor for out_set_var and write the following expression:
SETVARIABLE($$var_set,ADD_TO_DATE(HIREDATE,'MM',1))alidate.

20. Click OK. Expression Transformatidiselow:

],’Etll Transformations 15X
Transformation  Potts | propertes | Pt adas Extensors | |
mhﬂwmtintuwﬂam 5 fj
Trarciormarsn cype E\’m £3 ; % [ & E *
| L~
EMPNO decamsal 3 (3] =W =
EMAME 2w 10 o B = B
HIRCDATE date St E O
SAL [ decamal 7 2 = =
COMM docmmal 7 = | = B
DEFTHND [ decanal 2 1} = N = -
Out_Tctal_sal  docmnal 10 U 0 B [ SAL « COMM « StEonus
cul_reai_war  docmnal 10 0 O™\ CET b~ ar_rm ot s ] 3]
CuR_reen_wad Socansl 0 (& - = -glmu\‘mm1uﬁw e AL
ouk_oourd_wvar Socenal 1w (& D | =] SE TCOUNTVARIBIUE [$Svar_court]
‘ ouk_oot_was " datotme M B [ SETVARABLESSvar_sot ADD_TO_DATEHRECATE MW
|
Lo a0t wakae: [!hﬁ-:-@(irnﬁm.u:nr errory ~
Coscriphicns o o
e T | e |

21.Link all ports from expressioto target and Validate Mapping and S#&ve
22.See mapping picture on ngxdge.
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PARAMETER FILE

A parametefile is alist of parameters and assoeidtvalues for a workflow, worklet, @ession.
Parameter files provide flexibilitio change these variables each time we run a workflow or
session.

We can createnultiple parameter files and change the file we use for a session or workflew.

can creat@ parameter file using a text editor such as WordPatbtapad.

Enter the parameter file name and directiarthe workflow or sessioproperties.

A parametefile contains the following types of parameters aadables:

Workflow variable: References vaks and records informatiamaworkflow.

Worklet variable: References values and records informatiora worklet. Use predefined
worklet variablesn a parent workflow, but we cannot use workflow variables from the parent
workflow in aworklet.

Sessiorparameter: Defines a value that can change from session to session, such as a database
connection ofile name.

Mapping parameter and Mappingriable

USING A PARAMETER FILE

Parameter files contain several sections preceded by a heading. The headirfigsidéet
Integration Service, Integration Service process, workflow, worklet, or session to which we want
to assign parameters or variables.

Make session angorkflow.

Give connection information for source and tatgbte.

Run workflow and seresult.
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Heading Scope

[Global] All Integration Services, Integration Service processes,
workflows, worklets, and sessions,

[Service:service name] The named Integration Service and workflows, worklets, and
sessions that this service runs.

[Service:service name.ND:node name] The named Integration Service process and workflows, worklets,
and sessions that this service process runs,

[folder name. WF:workflow name] The named workflow and all sessions within the workflow,

[folder name. WF:workflow name. WT:worklet The named worklet and all sessions within the worklet,
name]

(folder name. WF:workflow name. WT:worklet The nested worklet and all sessions within the nested worklet,
name, WT:worklet name...]

(folder name. WF:workflow name.ST:session The named session.
name)

-0

[folder name, WF:workflow name.WT:worklet
name.ST:sessi0n name)

-of-

[folder name.session name)

o

[session name)

Sample Parameter File for Our example:

In the parameter file, folder and session names are case sensitive.
Create a text file in notepad with name Para_File.txt
[Practice.ST:s_ m_MPMV_Example]

$$Bonus=1000

$$var_max=500

$$var_min=1200

$$var_count=0

CONFIGURING PARAMTER FILE

We can specify the parameter file name and directory in the workflow or session properties.
To enter a parameter file in the workflow properties:

1. Open a Workflev in the WorkflowManager.

2. Click Workflows > Edit.

3. Click the Properties tab.

4. Enter the parameter directory and namthe Parameter Filenarfield.
5. Click OK.

To enter a parameter file in the session properties:

1. Open a sessioin the WorkflowManager.

2. Click the Properties tab and open the General Opsettimgs.

3. Enter the parameter directory and namthe Parameter Filenarfield.

4. Example: DiFilesPara_File.txt o$PMSourceFileDWPara_File.txt
5. Click OK.
QUALITY THOUGHT www.QualityThoughtTechnologies.con
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MAPPLETS

A mappletis a reusable object that we creatéhe MappleDesigner.

It contains a set of transformations and lets us reuse that transformatioin logiciple
mappings.

Createdn Mapplet Designein DesignerTool.

We needto use sameset of 5 trasformations in say 10 mappings. So insteadnaking 5
transformationsn every 10 mapping, we create a mapplet of these 5 transformations. Now we
use this mapplein all 10 mappings. Example: To create a surrogateirkégrget.We create a
mapplet usinga stored procedure to create Primary key for target t&tdegive target table
name and key column name as input to mapplet and get the Surrogateuguas

Mapplets help simplify mappings in the following ways:

Include source definitions: Use mulig$ource definitions and source qualifiey@rovide
source data for mapping.

Accept data from sourcésamapping

Include multiple transformationgs many transformations as weed.

Pass data to multiple transformations/e can create a mapplet teed data to multiple
transformations. Each Output transformatinna mapplet represents one output gronipa
mapplet.

Contain unused port8Ve donot haveto connect all mapplet input and output panta

mapping.

Mapplet Input:

Mapplet input can origiate from a source definition and/or from an Input transformation in the
mapplet. We can create multiple pipelines in a mapplet.

We use Mapplet Input transformatioa give input tomapplet.

Use of Mapplet Input transformatiagsoptional.

Mapplet Output:

The output of a mapplet is not connected to any target table.

We must use Mapplet Output transformation to store majopiligtut.

A mappletmustcontain aeastone Output transformation with at least one connectedrptiré
mapplet.

Examplel: We will join EMP and DEPT table. Then calculate total salary. Give the output to
mapplet out transformation.

- EMP and DEPWwill be source tables.

- OQutputwill be given to transformatioMapplet_Out.

Steps:

Open folder where we want to create rtagoping.

Click Tools-> MappletDesigner.

Click Mapplets> Create> Give name. Exmplt_examplel

Drag EMP and DEPTable.

Use Joiner transformation as described earliggibdhem.

Transformation> Create-> SelectExpression for list> Create-> Done

Pass all ports froroinerto expression and then calculate total salary as descnileegression
transformation.

Now Transformation> Create> Select Mapplet Out from li§t> Create-> Give name and then
done.
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Pass all ports from exgssion tdVlappletoutput.
Mapplet-> Validate
Repository-> Save

Use of mapplet in mapping:

We can mapplein mapping by just dragging the mapplet from mapplet folddefbpane as we
drag source and targeibles.

When we use the mapplieta mappingthe mapplet object displays only the ports fromitipeit
and Output transformations. These are referred to as the mapplet input and mapplpbdstput
Make sure to give correct connection informatiosassion.

Making a mapping: We will use mplt_examplel, and then create a filter

transformation to filter records whose Total Salary is >= 1500.

- mplt_examplel wilbesource.

- Create target table same as Mapplet_out transformatimrpagure above. Creatindapping
Open folder where we want to createrteapping.

Click Tools-> MappingDesigner.

Click Mapping> Create> Give name. Exn_mplt_examplel

Drag mplt_Examplel and targable.

Transformation> Create-> SelectFilter for list -> Create-> Done.

Drag all ports from mplt_examplel fitier and gve filter condition.

Connect all ports from filter to targeét/e can add more transformations after filiemeeded.
Valldate mapplng and Sa\te

? Hame ’ukm K. Naro Datatypo 1

*|  ENPNO vhee——3 b EvEND rurbe{p

- 2 » ENAME wng | ' —— v ENANE varchal
ENAVE stirg » s g » H N 108 vacha?
Jog ttarg ¥ *|  MGR decima P —— VGR rurbe(p
MGF deanal p »  HIREDATE dae/ine P e——— g ¢ HIREDAIE cae
HREDATE datetive y »  DEPINO dsema P —p * DEFTNG ruvbodp
DEPTNC decinal ’ /_' » DNAME s¥ing 'i-""—b ’ ONAME vacha?!
')(;{w . ‘:‘7’9 : ' LCC sty thee——p DL varcha?
i darg » o Out_tvd en decina P ——— ? TOTAL_SAL rurbe!
Du_total_sal decinal ’ | S 1 o ¥
g s B d

Make session angorkflow.

Give connection information for mapplet soutaigles.

Give comection information for targéable.

Run workflow and seresult.
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WORKING WITH TASKS -1

The Workflow Manager contains many types of tasks to help you build workflows and worklets.

We can create reusablekasn the Task Developer.
Types of tasks:

Task Type Tool where task Reusable or not
can be created
Session Task Developer Yes
Email Workflow Yes
Designer
Command Worklet Designer Yes
EventRaise Workflow No
Designer
EventWait Worklet Designer No
Timer No
Decision No
Assignment No
Control No

SESSION TASK

A sessiornis a set of instructions that tells the Power Center Server how and wh@véaata

from sources toargets.

To run a session, waustfirst create a workflow to contain the $#ontask.
Wecan run as many sessions workflow as we needVe can run the Session tasks

sequentially or concurrently, depending on meds.

The Power Center Server creates several files anteimory caches depending on the

transformations and oipnhs usedn thesession.

EMAIL TASK

The Workflow Manager provides an Email task thlddws us tosendemail during avorkflow.
Created by Administrator usually and we just drag andtuseur mapping.

Steps:

In the Task Developer or Workflow Designehoosd& asksCreate.
Select an Email task and entemaamefor the task. CliciCreate.

Click Done.

Doubleclick the Email taskn the workspace. ThEdit Tasks dialog boappears.

Click the Propertietab.

Enter the fully qualified email address of thaihmecipientin the Email User Nanfeeld.

Enter the subject of the emailthe Email Subject field.

Or, yocanleave thidfield blank.

Click the Open buttoim the Email Texffield to open the Emakditor.

Click OK twice tosaveyour changes.

Example: To send an email when a session completes:

Steps:
Create a workflowvf_sample_email

QUALITY T HOUGHT
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Drag any session taskworkspace.

Edit Session task and go to Componédats

See On Success Email Option there and configure

In Type select reusable Non-reusable.

In Value,selectthe email task tbeused.

Click Apply -> Ok.

Validate workflow and Repository Save

We can also drag the email task and use as@ed.

We can set the option tgendemail on success or failune components tab of a sessiask.

COMMAND TASK

The Command task allows us to specify one or more shell commands in UNIX or DOS
commands in Windows to run during the workflow.

For example, we can specify shell commands in the Command task to delettéles, copy a
file, or archive target files.

Ways of using command task:

1. Standalone Command taskWe can use a Command task anywhearéhe workflow or
worklet to run sheitommands.

2. Pre- and postsession shell commandWe can call a Command task #% pre or post

session shell command for a Session task. i§ldenein COMPONENTS TAB of a session. We

can runit in PreSession Command or Post Session Success Command or Post Session Failurég
Command. Select the Value and Type option as wéndiaail task.

Example: to copy a file sample.txt from D drive to E.
Command: COPY Disample.txt E:in windows

Steps for creating command task:

In the Task Developer or Workflow Designer, chodasksCreate.
Select Command Task for the tagge.

Enter a mme for the Command tasRlick Create. Then clickone.
Doubleclick the Command tasksoto commandsab.

In the Commands tab, click the Add button to addramand.

In the Name field, enter a name for the m®mmand.

In the Command field, click the Bdiutton to open the Commagditor.
Enter only one command the Commandtditor.

Click OK to close the Commarigditor.

. Repeat steps-9 to add more commandsthetask.
. Click OK.

Steps to create the workflow using command task:

Create a taskisingtheabove steps to copy a file Task Developer.

Open Workflow Designer. Workflow> Create> Give name and cliodk.
Startis displayed. Drag session say s_m_Filter_example and contasknd
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Link Start to Session taslad Session to Commaiidsk.

Double clicklink between Session and Command and give conditieditoras
$S_M_FILTER_EXAMPLE.Status=SUCCEEDED

Workflow-> Validate

Repositoryi > Save

UNIT TESTING

Unit testing can be broadly classified into 2 categories.

Quantitative Testing

Validate your Source and Target

a) Ensure that your connectors are configymexperly.

b) If you are usindlat file make sure have enough read/write permission on thehiiee.
) You need to document all the conneatdormation.

Analyze the Load Time

a) Execute the session and review the sestatrstics.

b) Check the Read and Write counters. Hong it takes to perform thimad.
c) Use the session and workflow logs to capture thedtaigtics.

d) You need to document all the load timinfprmation.

Analyze the success rows and rejections.

a) Have customized SQL queries to check the source/targets and here we will perform the
Record CounYerification.

b) Analyze the rejections and build a process to handle those rejections. This reqiigas a
business requirement from the business on howatallethe data rejections. Do we need to
reload orreject and inform etc? Discussions are required and appropriate protegde
developed.

Performance Improvement

a) NetworkPerformance

b) SessiorPerformance

c) Databas®erformance

d) Analyze andf required define the Informatica and DB partitionieguirements.

Qualitative Testing

Analyze & validate your transformation business rules. More of functional testing.

e) You need review field by field from source to gat and ensure that the required
transformation logigs applied.

f) If you are making changes to existing mappings make use odidtze lineage feature
Available with Informatica Power Center. This will help yt¢w find the consequences of
Altering or deleing a port from existinghapping.

gEnsure that appropriate dimension i$iru)3ym:upgr§
with your busineseequirements. (@)
Q|
[«)
&g
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INTEGRATION TESTING

After unit testing is complete; it shald form the basis of starting integration testing. Integration
testing should

Test out initial and incremental loading of the data warehouse.

Integration testing will involve following

Sequence of ETL jobs batch.

Initial loading of records on datgarehouse.

Incremental loading of recor@éa later date to verify the newly inserted or updaizd.
Testing the rejected recomlkesds that dondét ful
Error loggeneration.

Integration Testing would cover E+#td-End Testing for DWH. Té coverage of the tests would
include the below:

Count Validation
Record Count Verification: DWH backend/Reporting queries against source and target as an
initial check.

Control totals: To ensure accuracy in data entry and processing, control totale camipared

by the system with manually entered or otherwise calculated control totals using the data fields
such as quantities, line items, documents, or dollars, or simple record counts

Hash totals: This is a technique for improving data accuracy, whetebgls are obtained on
identifier fields (i.e., fields for which it would logically be meaningless to construct a total), such
as account number, social security number, part number, or employee number. These totals hay
no significance other than for @rnal system control purposes.

Limit checks: The program tests specified data fields against defined high or low value limits
(e.g., quantities or dollars) for acceptability before further processing.

Data Quality Validation

Check for missing data, negats’ and consistency. Fielg-Field data verification cabe done

to check the consistency of source and tailgad.

Overflow checks This is a limit check based on the capacity of a data field or data file area to
accept data. This programming techniqga@ de used to detect the truncation of a financial or
guantity data field value after computation (e.g., addition, multiplication, and division). Usually,
the first digit is the one lost.

Format checks These are used to determine that data are enierdwe proper mode, as
numeric or alphabetical characters, within designated fields of informdtproper mode in

each case depends on the diefd definition.

Sign test Thisis a test for a numeric dafeeld containing a designation of an algebrsign, +

or -, which carbeusedto denote, for example, debits or credits for financial Galds.

Size test This test can be used to test the full size of the data field. For example, a social security
number in the United States should have nigggli

Granularity

Validate at the lowest granular level possible

Other validations

Audit Trails, Transaction Logs, Error Logs and Validity checks.

Note: Based on your project and business needs you might have additional testing
requirements.

Page2 O 6
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ETL Testing Concept:
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Test Strategy of ETL/BI/DWH Project:

Test strategy of ETL project contains below documents, some projects will maintain all

below documents in single document.
i BI ProjectObjective.

I TestPlanning.
i TestExecution.
T Scope
I System Test Environment aAgproach
I Entry andExit Criteria

ETL/BI/DWH Project Objective:

U The success of a DW/BI progrdims inmeeting its key objective of ensuring
data accuracy (DW construction) gmaviding a single version of the truth
through flexibility in analysis/reportingpresentation).

U In order to achieve these critical success factors,idlatéypical DW
architecture passes through several steps of consolidation nitgb@rgnent that
awell defined testing frameworeestablished.

U Consider the inputs, processes, and outputs of a stamtagget data warehouse,
the high number of components and their integration that nedetdsted etc.
This makes the testing process extremely daaed and important and hence
shouldbe treated as a project unitself.

Test Planning:

Develop TesApproach.

Develop Test ExecutioRlan.

Define E2EScenarios.

Define TesConditions.

Create Test Cases for the T€shditions.
Identify TestData.

O O0OO0OO0OO0Oo

A Develop TestApproach
Test Approach document outlines the objective, scope, entry/exit criteria, test environment and
tools used to test the system.

A Develop Test ExecutiorPlan
Test execution plan outlines the tasks, resources and schedule for test daatjore and
execution.

A Define E2EScenarios.
An end 2 end scenario relates to functional event that mape&tallbusiness scenarioE2E
scenarios are captured and mappeditmussubscenarios and testases.

A Define TestCondition.
A test conditionisthe lowest level itento betested thais definedduringthe test
preparation process. For each test condition expected isdeifiined.

Page2 O 8
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A Create Test Cases for the Teg€onditions.
Test cases document the inpexpected results, and execution conditions of a given test
condition. Test cases are broken down into one or more detailed test scripts dathtest
conditions forexecution.

A Identify Test Data.
Test Data is identified to support the test execution.efestresponsible to identify test data
requirement and prepare test data to execute the test scripts.

Scope:

In Scope

Data IntegrityCheck

Referential Integrity Check (Orph&heck)

Null/Column Completene<sheck

DuplicateCheck

Scenario Specifito the Work request and impactetjects.
Check on the Dependenbjects

Too Too To Too Too oo

Out of Scope
A Testing on the area thigtnot related to the impacted or dependzbjects..

Entry Criteria:
A Signedoff requirements.
A Code signeeff by Dev and Implemented feesting.

Exit Criteria:
A All test scripts that arim scope are executed and the resigisumented.
A All severity defects arelosed.
A All unresolved defects are fully documented and sent to the temmt

Tools/Templates/Reports:
These are Tools/Templates/Repavtsch are used in project.
A Tools- demo
A Using one Automatiotool i.e. QTPtool
A Using Teradata SQL Assistant, QC tool, RTC a@mB.
A Templates/reportswalkthrough
A TestPlan
A Testcases
A RTM (Requirement Traceabilityiatrix)
A QA checklist

Defect Reporting Template

The Defect Description should contains the minimum below information
A cc:
A Summary:
A % Impacted:

QUALITY THOUGHT www.QualityThoughtTechnologies.con
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A Any trendobserved?

A Samples:

A Issuein another environmerIN/TAC/PRD)?
A Steps tReproduce:

Process Followed in ET/BI/DWH Project:

1. Requirements Brain storming process (Requirenmase)
2. Design Review process (Desighase)

3. Code Review process (Developmphase)

4. Offshore Test Plan/Test Case Review process (Develominase)
5. Onsite Test Plan/Test Case Review (Blepmenphase)

1. Requirements Brain stormingprocess

Objective:

To ensure that the Dev & QA understands the requirements correctly and are on same page

before starting development of Code/Test cases respectively to ensure high quality deliverables

and mximum test coverage.

Phase Requirements phase
Responsible Offshore Lead + Dev + QA

Requirements
Analysis

Process:

RELITEINERIS
Brain storming

Unit Testing develop
Notes » Technical
Design
QA-Test
Coverage
Notes
Develop Test

» Plan/ Test
Case

o Dev and QA will have the discussion aroundrdwiirements.

o Dev discusses the chgain design and code, facilitating QA to think abdifterent
scenarios toest.

o0 QA discusses the test strategy amajortest cases tbelpDev team to ensure that these
are coveredh theunit testing aswvell.

o Clarification trackeiis updated andentto Onsite ,if any requiremeig not clearto DEV
or/and QA

Outcome:
o HelpsDevteam to think about different scenarios that nedaktmveredin Unit Testing,
which would minimize the defect leakatgeTESTenvironments.
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0 HelpsQA team to cover all test scenarios and document theéest Approach document

and Functional/Integration test Cases to test the change thoroughly. Hence maximum test

coveragean test environments and arrest the defects leakage to prodemtioonment.

Communication Model:
o0 The Dev and QA team connedtsa meeting room and discusses the requirements
thoroughly.
0 The clarifications wouldediscussed internally amongst the team @riden sent to
Onsite for furtheconfirmation.

o The Onsite wuld provide the answers as per the understanding of requireyaémsing
session owould approach the DA for further details and provide detaigranation.

Handoffs/ Notes:
o Notes on requirements/tesiverage.

2. Design ReviewProcess
Objective:

To make sure effective/efficient implementation of ETL design to accommodate future
Enhancements/Maintenance requests.

Phase Design phase
Responsible Dev Lead
Process:

; No
Des_lgn Chaqges
review required

Yes

Requirements
Brain storming

Technical
Design doc v
Code
Development

Unit Testing develop
Notes Technical |«
Design

Discuss desig strategy with Offshore Ddgad.
Review comments (if any) amaplemented.

The reviewed desigis shared with Onsiteoordinator.
Review comments (if any) amaplemented.

The Desigris signedoff.

O O0OO0OO0Oo

Out Come:
0 Best Design to serve current requirementsfendble formaintenance.
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Communication Model:
0 Designisdiscussed with Offshore Dev lead and Shared with Onsite coordinator. The
Designis signed off after the confirmation from Ons@eordinator.

Handoffs/ Notes:
o High Level Design (HLD) and Low Level Design (LLDdcument.
o Design Review Checklistupdated with review comment§any.

3. Code Reviewprocess
Objective:
To make sure that code written, covers each branch of-tBés# transformation rules, business
logic and adheres to the coding standards.

Phase Development phase
Responsible Dev Lead
Process:

Code Review
check list

Code
Development

Yes Changes
required

o Developerhasto notify thereviewerthroughemailcommunicaibn oncethedevelopment
is completed.
o0 The Codasreviewed against the cheti&t and requirementdocument.

o Review comments are passed to the developer and samebeayldatedn review
checklist.

o Developer haso ensure the implementation of revieansments and gett signed off
fromreviewer.

Out Come:

0 Best Codduilt to satisfy current requirements following coding standards and adhering

to projectstandards.
o Code Reviewchecklist.

Communication Model:
o Developerhasto notify thereviewerthroughemailcommunicatioroncethe development
is completedand
o Reviewer should notify the developarcase of any reviesomments.

Handoffs/ Notes:
0 ETL details
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0 Code Review checklist.
0 Review Comments from ddead

4. Offshore Test Plan/Test Case Reviegrocess
Objective:

To make sure that Test Approach, Test cases with SQL queries are written to cover both
Positive and negative scenarios along with each branch ot thkséf transformation rules.

Phase Development phas
Responsible Offshore Test Lead
Process:
Yes No | Send for
Chan_ges »  Onshore
required Review

A

Develop Test Telteétag:rlggc Offshore Review
Plan / Test Test Plan Check List
Case Review

0 Test Artifactslike Test Approach, Test cases with SQL queries are sent for the review to
reviewer.

o The Reviews done against the Checklist and review comments (if any) are passed to the
test caseleveloper.

o0 The Review comments are implemeniethe respective document by the test case
developer and get signed off fronreview.

Out Come:
0 Revew Comments on testtifacts.
o0 Test Approach & Test cases having maximum test coverage agaasements.

Communication Model:
Test Approach & Test cases are reviewed against Review checklist and the Review comments
are provided (if any).
Handoffs/ Naes:
0 Test Approach & Test cases with SQUeries
0 QA Reviewchecklist
0 Review Comments from Offshore teammber.

5. Onsite Test Plan/Test CasReview

Objective:

To make sure that Test Approach & Test cases with SQL queries are written to
cover Positive/Nedgave/Business scenarios along with each branch of tleldé
transformation rules.

Page2 1 3
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Phase Development phase
Responsible Onshore Lead

Process:

Send for Onshore Test Plan/
Review Test Case review

y
Offshore -work on ‘
Review comments

o Internally Reviewed Test Artifaclike TestApproach & Test cases with SQL queries are
sent for the reviewo OnsiteCoordinator.

0 The Reviewisdone against the Checklist and Review comments are passed to the
offshoreteam.

o0 The Review comments are implemeniethe respective document by the teste
developer.

0 The Docs are signed off after the confirmation from Or&iterdinator.

% Test/ Retest in TEST

Out Come:
o0 Review Comments on teAttifacts.
0 Test Approach & Test cases having maximumdesgerage.

Check List:
0 QA Checklist.

Communication Model:
o0 Test Artifactslike Test Approach & Test cases & SQL queriessanatfor the reviewto
Onsite testingoordinator.
0 The Reviews done against the Checklist and Review comments are passed to the
offshoreteam.

Handoffs/ Notes:
0 Test Approach & Test cases with SQUeries
0 QA Reviewchecklist
o Review Comments from Onsi@oordinator

QUALITY THOUGHT www.QualityThoughtTechnologies.con
Phone: 9963486280, 044002542: Email 1d:gthought99@gmail.com

Page2 1 4




QUALITY THOUHGTTECHNOLOGIES

Complete QA Process flow in ETL/BI/DWH Projects:

Cycle Starts

QA Lead will assign task to team member based on priority from ETL queue \l/
| |
Requirement Analys/preparing query tracker Standup
! Meetings
Test Plan/Test Approach/Test cases document preparation < with offshore
1 QA Lead
Offshore review with QA Lead
Any review
comments
__________ 1
¥ LNO | YES |
Onshore review with QA Lead T
Any review Weekly
comments status calls
----- with onsite
| t NO & team
Testing in Test environment Yes
l :_;éé_, Assign
Defects > ———====< ' 5 defect
| i NO : to
. . ST Dev/Dev
Testing in preproduction environment will fix Status
l |m—m - defect reporting to
L YES onshore
Defects > > team
| . NO '
Testing in Production environment
| —__ RCA
1
. YES Meeting
Defects ™~ =—==-- : S

¥ i NO |

Cycle completed
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Aim: To examine a Task (or the Product) iBystematicandComprehensivemanner in order
to Identify the areas in which tifétandards (Requirements) are not met and h€lprrecting
them (get the impact of issue)

QA Process Flow in ETL/BI/DW Project
I.  AssignmentPhase

1. The DA will shortlist thelist of Task from theNork tool D atabase(WTDB)
and prepares thdini Specsand assigns theto the respective QRead.
2. The QA Lead then assigns the Task to the concerneRe&3Aurce.
Outcome: a) DA Mini Specs
b) QA Resource for particularask

ii. Requirement Analysis & KT Phase

1. QA will analyze the assign&iR andmakesure theRequirements and
Scope is clear and understoadn case of any clarifications raise questitns
DA/Onsite ClienfTeam.

2. For QA the materialef Reference includes th2B, Mini Specqprepared bipA)
andSamples(if any provided bypA/User)

3. QA will raise concerns regarding the increase or decrease of Scope (thange
Rule or reporting more tables/Columns getting impacted apart from that
mentionedn DA Mini Specs) to DA keeping QA Lead loop.

4. If QA needsKT regardng the Subject Area which tMgR deals with, willbe
given either by DA/QA Lead or any resource which the QA lasains.

Outcome: a) Updated DA Mini Specs (If anghanges)
b) Requirements & Scofdereezes

iii. Estimation Phase

1. QA will estimate the total Has required for testing the complaiéR with
the help of théstandard ETL Prod Support Estimator Tool.
2. The Estimator will have the followirigformation:
a) Assumptions(if any involveth testing)
b) The phasavise distribution of Hours (Analysis, Test Plan arebt

Case Preparation, Test Plan Review, Level 1 Testing, Level 2 Testing,

Production Validation, Updating the QRepository).
3. Gets theEstimates reviewed by QA Leacdand once t Sigsed Off, it will
befreezed.
4. Updates WTDB witlEstimates.
Outcome: a) ETL Prod Support Estimator Tool with Estimates
b) WTDB with Estimates
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iv.  Test Approach & Test PlanPhase

1. QA will come up with a Test Approach to test the WR and documentithem
theTest Plan Test Cases Spreadshe@S ExcelSheet).

2. Internal Review: QA Lead reviews the Test Plan and documents the review
commentsn the QA Review Log These Review comments are then
implementedn the Test Plan Sheet by QA Resource and the comnmetiies
QA Review Logshouldbeclosel.

3. External Review: DA reviews the Test Plan and Test Cases and documents
the review commentis the QA Review Log. These review comments are
then implementeth the Test Plan Sheet by QA Resource and¢ohements
in the QA Review Logshouldbeclosed

Outcome: Test Plan Test Cases Sheet with the Test Plan an€Casss

<

Test Scripts PreparationPhase
1. QA will prepare the Test Scripts for each Test Case and documeninttiem
Test Plan Test Cas8preadsheet.
2. Peer Review:The Test Scripts wilbesubjeced to Peer review and QA Lead
reviews the sam@ptional)
3. QA will refer the QA Repository for Test Scripfsavailable for thgarticular
column andable.
Outcome: Updated Test Plan Test Cases Sheet with Test Scripts

v.  Configuration Check Phase

1. QA Leadwill checkif all documents ar@ place and correctly uploadéu
the Share Pointunder the specified WRumber.
2. QA Lead will then giveSign Off for testing to QA Resource.
Outcome: Configuration Check List Updated and Sigif for Testing

vi.  Testing Phasgwill go in parallel with Defect Logging Phase if IssueBound)

1. Level 1 Testing: QA performsfirst round of testing in Level 1 environment
and documents the resuitsTest Plan Test Cas&éeet.

2. Level 2 Testing: QA performs the second round of testing.evel2
Environment and documents the result$est Plan Test Cas8éeet.

3. QA will perform retest (in each environment) after Defeesolution.

vii.  Defect Logging Phase (Goes in parallel with the Testing Phase and iteratiesing
each Test Environments ifissuedound)

1. QA will log defectsin Clear Quest Defect Management Toalith the
necessarinformation.

2. QA Lead will create #arent Ticket within which the QA Resouragill
raise the defect and assign to the Dead.
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3. QA Lead ensures all the necessary fields are filled by Resourcdaggieg
thedefect.
Outcome: Clear Quest Test Management Tool with the Tidkatnber

vii. QA Sign Off Phase

1. QA signs off Level 1 testing and Level 2 Testing sequentially and ndifies
Lead, Dev Lead anDA.
2. QA updategshe WTDB with the statusof theWork Requestsy R e aTd y
Depl oyéd.
Outcome: QA Signi Off and Task Ready to Deploy in Production Environment
ix.  Post Production Validation Phase

1. QA will perform testing the Task Produdion Environment and documents
the resultsn the Test Plan Test CaSéeet.

2. If any issue comes up, will be logged as a Production DefélearQuest
Management Tool anshayresultin a newTask.

3. Root Cause Analysis (RCA)The document prepared by QAdDev
providing the root cause for the defect mis$est Environments and
suggestionso avoidfutureoccurrence.

4. QA signs off theWR in Production and notify the same to DA, QA Lead and
DevLead.

X. QA RepositoryPhase

1. QA updates Repository with the lategieries and testisesiepending on
the Subject Area and the Tablagpacted.

ETL Tester Responsibilities:

Analysis of the specifications provided by tients

Understanding Logical flow of the Application from Businksswledge

Participaten reviews (Requirements, Design Documents, Débalel)

Estimate the effort needed to design and executerdifect

Create and maintain the Test Stratéggument

Design the test cases as per Test Plan and3gseifications.

Traceabilityof requirements to tesases

Define entrance and exit criteria for code and data migration into the test and production

environment

U Creating TesPlan,Test Scenarios, Test Cases and Test Scripts to validate source and

Targetdata

U Played a key rolé the development oferadata SQL querieswhile preparing test case

scripts.

Creating, maintaining and executing-Beablescripts

U Executing the test scripts including prerequisites, detailed instructions and anticipated

results Nq,
&

[N el el el el et el e
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U Analyzing the oot cause of the failed Test Case and provide the related data seimples
client

U Responsible for reviewing of test plans for team memteeessure high quality

deliverables.

Co-coordinating with the Client and getting proper updates @osite.

Incorporae UAT Test casem to testing

Help with the analysisf issues and Dafeconciliation

Onsite communication with coordinators atiént.

Create, compile, and provide Test Reportshattics

UAT Support- Provide support to BusinessduringUAT

et et ench enci ant i e

Inputs and Outputs of QA Process:
Based on mject requirements these inputs and outputscivhge

Inputs and Outputs

TEST STRATEGY &
TEST PLAN

Z

=
TEST CASES &
TEST SCRIPTS

Transformation
Rules from DMT

g-ﬁ

DATAMODEL TEST SUNMMARY

“*Clickonthepicturato openasample document/tamplate

Tools which are used in ETL Project:
Based on ETL project TOOLS wihange
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