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All too often, DW/BI teams lose their business focus during
the project and concentrate on selecting a Bl tool

rather than providing full end-to-end solutions.

www.kimballgroup.com/2013/01/08/design-tip-151-bi-components-for-business-value/

© 2017 IBM Corporation
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Data Transformation

It's all about the data
70% of a Bl project can be data “cleansing” and optimization related

If 1 + 1 =3 inthe source data, then getting the wrong answer faster and in graphical form
really doesn’t buy you much

If the data is not trusted, the project will fall

If the data is not understood, the task is very difficult

Bl is intended to REVERSE the 80/20 rule
— 80% Gathering, 20% Analyzing

© 2017 IBM Corporation
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Transformation Examples

Legacy Date

OrderDT — P8 Decimal
02132016
03212017
06012016

© 2017 IBM Corporation

Order Date Month
Order Date Year
Order Date Quarter
Order Date Day Name

Current Date
Current Month
Current Year
Today’s Date — 30
Same Date Last Year

Is it a Weekend?
Is it a Holiday?
What was the weather?
Was there a full moon?
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Agenda

Meta Data as a Foundation

ETL (Extract, Transformation, and Load) is often the Best Practice to support Analytics
Applications

© 2017 IBM Corporation
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DB2 Web Query Meta Data

Called SYNONYMS in DB2 Web Query terms

Can be used to shield complexity of database from report authors when querying
production databases

— Make the data meaningful to business users through simplification and transformation

— Add business rules

Can (and is actually required) to be used for defining source and target data
elements in a data warehouse architecture

Define ONCE, use EVERYWHERE
— And if you need to change something, you change it ONCE and not in every report

© 2017 IBM Corporation
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Examples of Meta Data Transformation Capabilities — Formatting Fields

 Field Formats
— Set default formats

— Every Report will use this default
format

— Can be overridden in each report

 How do you want negative numbers
depicted?

© 2017 IBM Corporation

E@ Developer Studio - [Synonym /MWF/Ipl2ut2]1 /EDASERVE.demo_tables/cen_orders]

34 File Edit View Insert Tools Window Help N
¥ ow B -~ | E]
= e S REoos | -7 EE v X B B &
Elje_. demo_tables/cen_orders i o
- % CEM_ORDERS Attribute Value |
- = ORDERMUMEBER AS = General
= PRODUCTNUMBER A FIELDNAME LINETOTAL
= ORDERDATE YD
— STORECODE AB ALIAS LINETOTAL |
= PLANTCODE A3 MISSING [v T
= SALESREP AS0 TITLE Revenue I
= QUANTITY ni ACTUAL P11 N
= EREERIFE P22.2CIE Type Decimal Packed vI |
= COSTOFGOODSS0LD F22.2
= RETURNSQTY 11 Length 11
N = WARRANTYEXFP F22.2 Decimal
N e b= SHIPPINGCOST P22.2 USAGE FP22.2CIE
[)- e CEN_INVENTORY Type Decimal Packed vI
4] a CEM_STORES Lenath 33
i (- s CEN_PLANT g
----- [C» Constant Defines/Comput... Decimal 2
Options
| - ~
MNegative Default - Minus sign at the left:
Comma Default - Minus sign at the left: -6148
L - Leadingfzeroes - - Minus sign at I_:he right: 6148~
B - Bracket negative: (64187)
Negative R - Credit (CR) negative: 3167 CR
| | Megative numbers display ions.
< | 111 | »
}_‘ Segment and Field View | }_‘ Segment View I }_, Field Wiews I B Modeling Views I E?W
Ready
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Inserting thousands separators

@ Developer Studio - [Synonym /MWF/1pl2ut2l1/EDASERVE:demo_tables/cen_orders]

L= (2] [

32 File Edit View Insert
0w B e - | [E
B = B Ye s | = o

! g

e

T
=
=

Tools Window Help

v X B B3I

Mame
Elj*_. demo_tables/cen_orders

B EY

H i .
=% CEN_ORDERS Attribute value
----- t= ORDERMUMEBER AS MISSING Iv“
----- t= PRODUCTMNUMBER Ad TITLE Revenue I
----- = ORDERDATE YD
----- = STORECODE AL ACTUAL F11
]| S A tm PLANTCODE A3 Type Decimal Packed - I
| I S = SALESREF ASD Length 11 =
(ol | = QUANTITY ni Decimal
----- = LIMNETOTAL F22.2C'E USAGE P22, 2CIE
----- = COSTOFGOODSS0LD F22.2 - | ked
_____ = RETURNSQTY 1 Type Decimal Packe - I | Ll
I ----- = WARRANTYEXF F22.2 Length 22
----- = SHIFFINGCOST F22.2 Decimal 2
Fi- a» CEN_INVENTORY Options
[F]-- == CEM_STORES -
ol (- e CEM_PLANT Megative
- |C Constant Defines/Comput...
| L - Leading z¢roes
|| S - Print blan&for z...
%% - Percent sig
Currency Symbaol = Floating Euro symbaol e
Comma
| Comma display options.
« | 1 |
| A Segment and Field view | & Segment view | £, Field View | B Modeling View | [5F Text View | 57 Access File Text View |
Ready
- I

© 2017 IBM Corporation
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Leading zeroes, percent sign

© 2017 IBM Corporation

-~ —
@ Developer Studio - [Synonym MWF/Apl2ut21/EDASERVE:.demo_tables/cen_orders] el =1
32 File Edit View Insert Tools Window Help - [ =] ]
0w B >~ &
DB sz s -y HE VX B PR &R
Mame Format 3 Properties - X
EI}_. demo_tablesfcen_orders ] el
= & CEN_ORDERS Attribute Vvalue
----- t= QORDERMUMEBER AS Length 22
----- ‘= PRODUCTNUMBER A4 Decimal 2
----- = QORDERDATE YYD Options
----- — STORECODE AG P
_____ = PLANTCODE A3 Megative Default - Minus sign at the left... - I_
|| [ S = SALESREP AS0 Comma _C- Insert; 41,376 ~ |
""" = QUANTITY ni L - Leading zeroes I
|| T - P22.2C S - Print blank for zero I—
----- t= COSTOFGOODSSOLD F22.2 - ' o
----- = RETURNSQTY 1 26 _ Percent sign =
_____ Lt WARRANTYEXE F2z.2 Currency Symbaol | Default - Mo Currency Symbol | - I
----- t= SHIFFINGCOST F22.2 CURRENCY
(- e CEN_INVENTORY = Miscellaneous
[F]-- == CEM_STORES S
DESCRIFTION
Ml [ s CEM_PLANT -
- |C Constant Defines/Comput... ACCERFT OR LI
Value
PROPERTY
REFEREMCE
FIELDTYFE -
—
Currency Symbol
| Extended Currency Symbaol Display Options. Select a currency symbaol for
< | L) | P |display in report cutput regardless of the default currency symbol configured
| A Segment and Field view | & Segment view | £, Field View | B Modeling View | [5F Text View | 57 Access File Text View |
Ready
om— -
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Fixed/floating dollar, Euro signs

- _ __ __ — - — — ———
2% Developer Studio - [Synonym /WF/Ip12ut21/EDASERVE:demo_tables/cen_orders] g@g
32 File Edit View Insert Tools Window Help - [ =] =]
0w B -~ |E
EHR . s RS - o F B8 v X B 3EEE
Elf_. demo_tablesfcen_orders ] el
= & CEN_ORDERS Attribute value
----- t= QORDERMUMEBER AS Length 22
----- ‘= PRODUCTNUMBER A4 Decimal 2
----- t= QORDERDATE YYD Options
----- ‘= STORECODE AG P
|| i PLAMNTCODE A3 Megative Default - Minus sign at the left... - I
..... L= SAlESREP AS0 Comma C - Insert: 41,376 - I
""" = QUANTITY ni L - Leading zeroes I
| I - BN P22.2C S - Print blank for zero I—
----- = COSTOFGOODSS0OLD F22.2 - -
----- = RETURNSQTY 1 % - Percent sign [ e —
----- = WARRANTYEXP F22.2 Currency Symbol Dy t - Mo Currency Symbol |
----- = SHIFPINGCOST F22.2 CURREMCY Default - Mo Currency Symbol
(- e CEN_INVENTORY = Miscellaneous N - Fixed 5 sign
[ «= CEM_STORES DESC ON .M - Floating $ sign
- e CEN_PLANT RIF le - Fixed Euro symbaol
ACCEFT al= . O ae
£ Constant Defines/Comput... o \l - Fixed pound sterling sign
alue IL - Floating pound sterling sign
PROPERTY Iy - Fixed Chinese yuan/Japanese yen symbol
REFEREMCE Y - Floating Chinese yuan,/Japanese yen symb
'd - Fixed dollar sign
FIELDTYFE - Floating dollar sign
Currency Symbol C— e
Extended Currency Symbaol Display Options. Select a currency symbaol for
< | L) | P |display in report cutput regardless of the default currency symbol configured
&, Segment and Field Views | &, Segment View I &, Field View I By Modeling Wiews I EF Text View I [EF Access File Text View
Ready

© 2017 IBM Corporation
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Hiding columns (so they do not appear in development tools)

3 synonym /WF/Ip12ut21/EDASERVE:demo_tables/cen_orders | | |
DR . s REoos - o7 HI=|v XS g
Mame Format = Properties - =
=- j!_. demo_tables/cen_orders - ] gt
= ‘ CEN ORDERS ! Attribute Value
----- = ORDERMUMBER AS Value oo |
----- = PRODUCTNUMBER Ad PROPERTY
i YYMD
REFERENCE
AG
- A3 FIELDTYFPE
----- = SALESREP ASD L I- Index |
..... b= QUANTITY 111 T R - Readonly I L
----- = LINETOTAL F22.2 ACCESS _PROPERTY
----- ‘= COSTOFGOODSSOLD  P22.2
----- = RETURNSQTY 111 INTERNAL | ) | |
----- ie= WARRANTYEXP FP22.2 NEED_VALUE ' =
----- t= SHIPPINGCOST P22.2 Select By - |
[ CEN_INVENTORY | O HELPMESSAGE
. t= PRODUCTMNUMBER A4 T
PRODUCTTYPE AlS SCD Type -
PRODUCTCATEG... A30 USE_STYLE el || g
PRODUCTNAME AGD
INTERNAL
_ MODEL A10 e _ _ _ _
- e e Defines a field that will not appear in sample data or in the list of
< | n | »  |available fields.
&, Segment and Field view | £ Segment View | £, Field View | B Modeling View | 57 Text view | 57 Access File T

© 2017 IBM Corporation
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Creating derived (virtual) fields in Meta Data

» Define columns (Global)

— Sometimes referred to as Virtual fields
— Also called Define field in authoring tools (local to report)
— Executed on database read

Calculated once for every record

. Compute fields (Global)

— Also called Compute field in Authoring Tools (local to report)
— Calculated once for every printed line in report
— Executed after data is sorted and aggregated

Hey, that’s “SINGLE

version of the truth
"

= } demo_tables fcen_orders Crders table for Web Query QWQCENT DB
—|.- 5 CEM_ORDO——
e ORDE Insert [ # Reference to Existing Synonym
L PROL Data Profiling M| LE Copy ofExisting Synonym
j": ORDE = Sample Data B Segment via Metadata Import
i STOR
e PLAM 2 Segment Manually
t= SALE =~ Delete -
e QUAT
e LIMNE Rename
Len IZOST
e RETUirorvererr
L= WARRAMNTYEXP P22.2
tm SHIPPINGCOST P22.2 W Variable

@ Subguery

© 2017 IBM Corporation
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Editing DB2 Web Query synonyms:
Define/Compute Column candidate examples

Information needed in report but not stored in database in format desired

Data transformation is necessary
— Gross Profit Margin
— Cost Ratio
— Full customer name (Last_Name, First Name Middle |Initial)
— String of codes to represent various values which need to be transformed

Cust Code

7512469350
1913003716
7475386198
7714825036

© 2017 IBM Corporation
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Editing DB2 Web Query synonyms:
Define/Compute Column candidate examples

 Information needed in report but not stored in database in format desired

« Data transformation is necessary
— Gross Profit Margin
— Cost Ratio
— Full customer name (Last_Name, First Name Middle |Initial)
— String of codes to represent various values which need to be transformed

Cust Code

75124619350

191300(371|6

747538|619|8 Credit Rating
7714825036

Orders placed in last year
Customer Number

© 2017 IBM Corporation
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Creating a derived (virtual) field

_—

1

[< | i |

i JLLT J[L&T |

& ) [NOT] [ GE |

[ IF ] [ LE | [ NE ]

M
iiID

[THEN] | EQ | [ OR |

[ELSE| [AND

HHBH@
DEEE

=1 Define Calculator [
"
< : : > -
Mame: ( Credit_Rating R |55 E
| Fields,."‘l.-'ariahles(‘i Functions >
| Expression | Relational Expression

Mame
= ‘!_. cen_stores

= $§ CEM_STORES
B STORECODE
fem STOREMAME
e COUNTRY

L REGIOM

L= STATE

= CITY

L POSTALCODE
L= ADDRESS

= TELEPHOME
ie=m TELEFAX

e EMAIL

tea STORESUBCODES

= j!_. Variables
] System Variables

< | T |

Table

(CEM_STORES)
(CEM_STORES)
(CEM_STORES)
(CEMN_STORES)
(CEM_STORES)
(CEM_STORES)
(CEM_STORES)
(CEMN_STORES)
(CEM_STORES)
(CEM_STORES)
(CEM_STORES)
(CEMN_STORES)

© 2017 IBM Corporation
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100’s of Built in Functions (or use DB2 SQL built in functions)

-

=f Define Calculator

8| =1

Mame: Credit_Rating Format: AZ0 E] Tite:
Expression | Relational Expression
1

< | 1 | [ =]
) ) &) 5l P S I S ) N
(5 ) [(NGT) [(GE |
(F ] (Le ] (NE) (2] (5] (8] (@] (Date ]
fHEN) [(EG ] [OR] (O] (2] (2] [C] [Datetime ]
(ESE) (AND) Co )

Fieldsfla'ariablesl Functions |

|

..........................

Format Desa

f ARGLEM({length, source... Integer Ivle
f CHEKFMT{numchar, sour... Integer Ct
f  CHEMUM{length, sourc... Murneric CH N
 CTRAM{ength, source_... alphan... Tr 7
f CTRFLD{source_string,... Alphan... Ce
{ EDIT(source_string, 'm... Alphan... Ex
f GETTOK({source_string,... Alphan... Ex
f LcworD{ength, sourc... Alphan... Cc
f LCcwoRrRDZ2{length, sour... Alphan... Cc
f LCWORD3{ength, sour... Alphan... Tk
f LIWUST{ength, source_s... Alphan... Le
f LocasE(length, source... Alphan... Cc
f OvVRLAY(source_string,... Alphan... O
f PARAG(ength, source_... Alphan... D
{ PATTERM(length, sourc... Alphan... Re
= POSTT emnnrrs  aetrimm | Trntensr Fir[v]
< ] T [ }]
[ (] ] [ Cancel ]

© 2017 IBM Corporation
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100’s of Built in Functions (or use DB2 SQL built in functions)

=f Define Calculator — @-EE
Mame: Credit_Rating Format: A20 E] Tite: w2 —_tﬁ
Fieldsfl.-'ariablesl Functions |
Expression | Relational Expression
Mame Format Desa
1 { LocasE(length, source... alphan... Cc[ﬂ]
f OVRLAY(source_string,... Alphan... O
f PARAG(length, source_... Alphan... D
{ PATTERM({length, sourc... Alphan... Re
f POSIT{source_string, I... Integer Fir
f RIUsST{ength, source_... Alphan... Ri
f SOUMDEX({ength, sour... Alphan... Cc
f SPELLMM{outength, nu... aAlphan... Sg
f SPELLMUM{outength, n... alphan... 5 =
f SQUEEZ(length, source... Alphan... Re
< ] 1 | [ }] f STRIP{length, source_s... Alphan... Re
f STRREP{inlength, instri... alphan... Re
L MED 2000 5 BUBSTHERGH, S80rce. 1] Aphan.. &
& | [NOT] [GE | SUBSTR.(length, source_string, start, end, sublength, output_format)
CFE]) (EJ(nE]) (&) (e] Extract 2 Substring
THEN) (Ea]) (OR) ] e o s 0
[ELSE) (AND) o <l | (2]
[ Ok ] [ Cancel ]

© 2017 IBM Corporation
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Expression Builder Makes it Easier to Create and Validate

( =f Define Calculator

Name: Credit_Rating Format: | A20 [-.] Tite:
| Expression | Relational Expression |
1 SUBSTR()
Alternatively, type the name of the
function followed by parentheses
<] . ()
L) Tl er) (B WA LA )
(i) MoT)(ee) (@ (@) E) (&) Az
D e @ EGE @Coaed
@HEN) (EQ ) (OoR] (1) (2] (3] () (Datetime )
(ELSE) (AND) Lo J[J

— B variahlec

<]

X |[55 | 4
| Fields/Variables | Functions |
MName Table
= ‘f‘ demo_tables/cen_stores [:]
= & CEN_STORES
® .2 STORECODE (CEN_STORE
@) b= STORENAME (CEN_STORE
@ = COUNTRY (CEN_STORE
@ = REGION (CEN_STORE
# - = STATE (CEN_STORE
) b= CITY (CEN_STORE: =
@ = POSTALCODE (CEN_STORE
@ = ADDRESS (CEN_STORE
@ = TELEPHONE (CEN_STORE
@ = TELEFAX (CEN_STORE
@) == EMAIL (CEN_STORE
@ = STORESUBCODES (CEN_STORE
@ =5 CREDIT_RATING (CEN_STORE:
@ =f cITYsTATEZIP [CEN_STORE:rv]

© 2017 IBM Corporation
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Function Assist is Like a Wizard

= \
Gunction Assist )

Attribute

Function Assist!
Way cool!!

© 2017 IBM Corporation

SUBSTR
length

source_string | - |

start

end

sublength
output_format

Value

source_string
Alphanumeric

Is the string from which to extract a substring.

OK
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Function Assist is Like a Wizard

© 2017 IBM Corporation

r T— -
[® ] Function Assist m
Attribute Value
SUBSTR
length
source_string | | [;J
start ‘= SALESREP AS0 Mo -
end “= PRODUCTMHUMBER A Mo
sublength “= PRODUCTTYPE AlS Yes
output_format | ‘= PRODUCTCATEGORY A30 Yes
‘= PRODUCTMAME ABD Yes i
= MODEL A10 Yes
- STORECODE AB No
= STOREMAME A30 Yes
= COUNTRY Al15 Yes
= REGIOM A25 Yes
“= STATE A25 Yes
source_siring b= CITY A2S Yes
Alphanumeric t= POSTALCODE AlD Yes
Is the string from w = ADDRESS A40 Yes
= TELEPHOMNE Al2 Yes
= TELEFAX Al2 Yes
= EmAL a40  ves _{l
- STORESUBCODES A1D Mo LA




@

Power Systems

Function Assist is Like a Wizard

© 2017 IBM Corporation

~
[® ] Function Assist

Attribute Value

SUBSTR
length 10

source_string [ STORESUBCODES | - I

start 1
end

sublength

output_format I

source_string
Alphanumeric
Is the string from which to extract a substring.

o I cone
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Function Assist is Like a Wizard

© 2017 IBM Corporation

~
[® ] Function Assist

Attribute Value
SUBSTR
length 10
source_string STORESUBCODES - I
start
end 10
sublength 1
output_format | 'Al' I
end
Mumeric
Is the ending position of the substring. If end is less than start or greater than
length, the function returns spaces.
[ ox [ cance
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Expression Builder Makes it Easier to Create and Validate

-

=f Define Calculator

Mame:

Credit_Rating

Expression | Relational Expressiu:-n|

Format:

Al

[3 Title:

1

SUBSTR(10, STORESUBCODES,

L

10, 10, 1, "A1")

=) ) ) () La=a )
(7] (8] (9] (=] [ A=a ]
(4] [5] [&] [@][ Date
(1] [2] [3] [] [Datetime |
Lo ][]

[ Function Assist ]

| Fieldsf\.-'ariablesl Functions |

MName Format Drescription
----- F PATTERMN(length, sourc... Alphan... Returna C... =
----- F POSIT(source_string, le... Integer Find the B...
----- f RIUST(length, source_s... Alphan... Right-justif...
----- f SOUNDEX(length, sourc... Alphan... Compare ...
----- F SPELLMM{outlength, nu... Alphan... Spell Out a...
----- F SPELLMUM({outlength, n... Alphan... Spell Out a...
----- f SQUEEZ(length, source... Alphan... Reduce Mu...
----- F STRIP(length, source_st... Alphan... Remowve a ...
----- f STRREP(inlength, instri... Alphan... Replace C...
----- f SUBSTR(length, source... Alphan... Extracta 5...
----- F TRIM(trim_where, sour... Alphan... Remowve Le...
----- f UPCASE(length, source... Alphan... Convert Te...
B Character - DBCS Code Pag...
[H-_J Character - Wariable Length |
[~ Data Source and Decoding 3
- Date - Legacy
B Date - Standard
F-Cd Date-Time
E-d Format Conwersion
- Legacy bl
E-1—d Mumeric
G- Svstem .
[ QK ] [ Cancel ]

© 2017 IBM Corporation
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Validate your Function Syntax Along the Way

=f Define Calculator @@g

Name: Credit_Rating Format: Al E] Title: A il ,I% H L2 ‘
g

| Fields/variables | Functions | S -
L EC Xpression

Expression | Relational Expression|

: Mame Format Drescription
1 SUBSTR(10, STORESUBCODES, 10, 10, 1, "A1") - £ PATTERM({length, sourc... Alphan... Returna C... =
-~ £ POSIT(source_string, le... Integer Find the B...
-~ £ RIUST(length, source_s... Alphan... Right-justif...
- £ SOUNDEX(length, sourc... Alphan... Compare ...
- f SPELLMM{outlength, nu... Alphan... Spell Out a...
- f SPELLMUM({outlength, n... Alphan... Spell Out a...
- f SQUEEZ(length, source... Alphan... Reduce Mu...
- f STRIF(length, source_st... Alphan... Remowve a ...
- f STRREF(inlength, instri...  Alphan... Replace C...
- f SUBSTR(length, source... Alphan... Extracta S...
- TRIM({trim_where, sour... Alphan... Remowve Le...
-~ £ UPCASE(length, source... Alphan... Convert Te...
- o . - Character - DBCS Code Pag...
| - Character - Variable Length B
[+ Data Source and Decoding =
L) faa]ler] [ L)) E)La=a ] 5-Cd Date - Legacy
i) (NoT) [GE ) (5] @1 £ Date - Standare
-1_d Date-Time
[ IF ] [ == ] [ MNE ] @ @ Date [+]-1_1 Format Conversion
Gh.) (Ea] (or] (1) (2] (3] () (Datetme] F-d Legacy e
[-—d Mumeric
ELSE Lo ][] -7 Svstem -
[ Function Assist ] [ Ok ] [ Cancel ]

© 2017 IBM Corporation
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Validate your Function Syntax Along the Way

=f Define Calculator | = S |

Mame: Credit_Rating Format: Al E] Title: il H = H # ‘

| Fields/Variables| Functions |

Expression | Relational Expression|

1 SUBSTR(10, STORESUBCODES, 10, 10, 1, 'A1")

: MName Format Drescription
P PATTERM{length, sourc... Alphan... Returna C... =
POSIT(source_string, le... Integer Find the B...
RIUST(length, source_s... Alphan... Right-justif...

£n ourc... Alphan... Compare ...
u... Alphan... Spell Outa...
Alphan... Spell Out a...
L. Alphan... Reduce Mu...
st... Alphan... Remowve a ...
i

-
(m 7 walid

@ Expression is valid

Alphan... Replace C...

Alphan... Bxtracta S...
Alphan... Remove Le...
Alphan... Convert Te...

n

O e e 2 ) ) ) G T
[ ] [noT] [GE | (9] FH-ICd Date - Standard
-1 Date-Time
[ IE | [LE | [NE | @ @ l:..l Format Conwversion
Grd (E0] [or) [ [2) (3) () [Dsieime) F i teooay —
Mumeric
Lo ][] .03 Svstem =
[ Function Assist ] (ol ] [ Cancel ]
L. AJ

© 2017 IBM Corporation
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Sample Data to Validate

-
-fi Define Calculator l — = g
Mame: Credit_Rating Format: a1 E] Title: | 4 |E ll dh
| Fields/Variables| Functions | 7 —
Expression | Relational Expression | ' | Sample Data ]E'
MName Farmat Description
1 SUBSTR(10, STORESUBCODES, 10, 10, 1, ‘A1) | . f PATTERN(length, sourc... Alphan... Return a C... =
----- F POSIT(source_string, le... Integer Find the B...
----- F RIUST(length, source_s... Alphan... Right-justif...
----- F SOoUNDEX(length, sourc... Alphan... Compare ...
----- F SPELLMM{outlength, nu... Alphan... Spell Out a...
----- F SPELLMUM({outlength, n... Alphan... Spell Out a...
----- F SQUEEZ(length, source... Alphan... Reduce Mu...
----- I STRIP(length, source_st... Alphan... Remove a ...
----- F STRREP(inlength, instri... Alphan... Replace C...
----- F SuUBSTR{length, source... Alphan... Extracta S...
----- F TRIM(trim_where, sour... Alphan... Remove Le...
----- I UPCASE(length, source... Alphan... Conwvert Te...
B m -1 Character - DBCS Code Pag...
| -1 Character - variable Length |
— = -] Data Source and Decoding —
L] [noT] [GE ] (8] &-Cd Date - Standard
- Date-Time
[ ”: ] [ LE ] [ NE ] E] @ EE'D Format Conwversion
(fh.) (E0]) [or] [1] [2] (3] (-] [Dateime) - £4 Legacy —
[FH-—d Numeric
ELSE (o J[.] -1 Swstamn =
[ Function Assist ] [ oK ] [ Cancel ]
A
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Sample Data to Validate

[ /WF/p12ut2 1/EDASERVE. .. LI:I_]E

fi Define Calculator | (=] e |
Mame: Credit_Rating Format: Al E] Title: w2 H % H dh ‘
| Fiel»dsﬂfariabl.esl Functions |
Expression | Relational Expression| I I
: MName Farmat Description
1 SUBSTR(10, STORESUBCODES, 10, 10, 1, 'A1") f PATTERN(length, sourc... Alphan... Return a C... =
{ - f POSIT(source_string, le... Integer Find the B...
- — — n... Right-justif...
1 /WEF/Ip12ut21/EDASERVE: Sample Data for Credit_Rating (DEM...\ec—uli=). e b, compare ...
- - — - n... Spell Out a...
@lﬂ|ﬁ%|é|%‘&lﬂ N... Spell Out a...
Credit_Rating STORESUBCODES - n... Reduce Mu...
n... Remowve a ...
1 0 | 7512469350 _ || Bn. Replace ...
2 53 1913003716 (lan... Extracta S...
3 |8 7475386198 - Remove Le...
lan... Convert Te...
| 4 53 7714825036
« i
5 1 3488300461 -
L] 6 9 4486836459
Il | |NGT I ] 1916147250
8 4 8697604804
a aQ 3157018379 | E
10 7 4472614927
AND -
11 8 7709948048 -
] [ Cancel ]
A
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Let's Keep Going

That’s great, but let's
add some
transformation logic!

=1 Define Calculator
Mame: Credit_Rating Format: Al E] Title:
Fields/Variables | Functions
Expression | Relational Expression
Mame Format Desa
1 SUBSTR(10, STORESUBCODES, 10, 10, 1, 'A1") F LOCASE(ength, saurce...  Alphan... Celww |
f OVRLAY(source_string,... Alphan... oy |
f pParRAaG(length, source_... alphan... D
I PATTERM({ength, sourc... Alphan... Re
I POSIT{(source_string, ... Integer Fir
 RIUST(ength, source_... Alphan... Ri
f SOUMDEX({ength, sour... Alphan... Cc
f SPELLMM{outength, nu... Alphan... Sp
f SPELLMUM{outength, n... Alphan... Sp
f SQUEEZ(length, source... Alphan... Re
£ > f STRIP{ength, source_s... Alphan... Re
STRREP{inlength, instri... Alphan... Rel
[T S < E] E] E] ; SUBSTR{length, source... Alphan... Ex
[ [ ] ] [NDT] [ GE ] f TRIM(trim_where, sour... Alphan... Re
[IF ] [LE ] [NE ] 2] [5] F upPCasE(ength, source... Alphan... Cc
- _J Character - DBCS Code Pages .
[HEN) (Ea) (OR) = o oo tee ol et v
ELSE Co ] <] B
[ Function Assist ] [ OK ] [ Cancel ]
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Apply a Business Rule

For credit rating >7 is
“Good”,
4-6 is “Average’,
<4 is “Bad”

=1 Define Calculator
Mame: Credit_Rating Format: Al E] Title:
Fields/Variables | Functions
Expression | Relational Expression
Mame Format Desa
1 SUBSTR(10, STORESUBCODES, 10, 10, 1, 'A1") F LOCASE(ength, saurce...  Alphan... Celww |
f OVRLAY(source_string,... Alphan... oy |
f pParRAaG(length, source_... alphan... D
I PATTERM({ength, sourc... Alphan... Re
I POSIT{(source_string, ... Integer Fir
 RIUST(ength, source_... Alphan... Ri
f SOUMDEX({ength, sour... Alphan... Cc
f SPELLMM{outength, nu... Alphan... Sp
f SPELLMUM{outength, n... Alphan... Sp
f SQUEEZ(length, source... Alphan... Re
£ > f STRIP{ength, source_s... Alphan... Re
STRREP{inlength, instri... Alphan... Rel
[T S < E] E] E] ; SUBSTR{length, source... Alphan... Ex
[ [ ] ] [NDT] [ GE ] f TRIM(trim_where, sour... Alphan... Re
[IF ] [LE ] [NE ] 2] [5] F upPCasE(ength, source... Alphan... Cc
- _J Character - DBCS Code Pages .
[HEN) (Ea) (OR) = o oo tee ol et v
ELSE Co ] <] B
[ Function Assist ] [ OK ] [ Cancel ]
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Use Touchpad to Build Logic

=f Define Calculator

Mame:

Credit_Rating

Expression | Relational Expressionl

Format: AT

E] Title:

\

1 SUBSTR(10, STORESUBCODES, 10, 10, 1, 'A1")

~ | EEimEm sogaca
L] (NoT) [eE]  [Z] [8] (2] [=] [ A=>a ]
[F ] (e] [(ne]  [4] [8] (6] [0][ Date |
(fh.] [(Ea] [or] [1] [2] [3] [] [Datetime]
Lo ][]
[ Function Assist ]

& | | e
| Fields/\fariables ||:U”Ct"3”5|
MName Format Description
----- f PATTERM(length, sourc... Alphan... Return a C... -
----- f POSIT(source_string, le... Integer Find the B...
----- F RIUST(length, source_s... Alphan... Right-justif...
----- F SOUNDEX(length, sourc... Alphan... Compare ...
----- f SPELLMM[{outlength, nu... Alphan... Spell Out a...
----- F SPELLMUM(outlength, n... Alphan... Spell Out a...
----- F SQUEEZ(length, source... Alphan... Reduce Mu...
----- f STRIP(length, source_st... Alphan... Remove a ...
----- f STRREF(inlength, instri... Alphan... Replace C... B
----- f SUBSTR(length, source... Alphan... Extracta 5...
----- F TRIM(trim_where, sour... Alphan... Remove Le...
----- f UPCASE(length, source... Alphan... Convert Te...
[+]-1_1 Character - DBECS Code Fag...
[-_J Character - Variable Length |
[+]-1_1 Data Source and Decoding 3
[ Date - Legacy
[+]-1_1 Date - Standard
- Date-Time
- Format Conversion
- Legacy bl
-1 Mumeric
-1 Swstem .
[ Ok J [ Cancel ]
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Use Touchpad to Build Logic

=f Define Calculator

Mame:

Credit_Rating

| Expression | Relational E)cpression|

Format:

AT

E] Title:

1

|SUBSTR(1[I, STORESUBCODES, 10,

(L

L] [T ] et ]
[ ] [NOT] [GE |
[LE JJ[LE ] [NE ]
[Thlw [Ea | [OR |

10, 1, 'A1")

(=) [ (2] (=) La=a ]
(7] (8] (8] [=] [LA=a |
(4] (5] [e] [0][ Date ]
(1] [2] [3] [*] [Datetime |
Lo ][]

[ Function Assist ]

[ [
| Fieldsf‘l.-’ariablesl Functions |
MName Farmat Description
----- F PATTERMN(length, sourc... Alphan... Return a C... -~
----- F POSIT(source_string, le... Integer Find the B...
----- f RIUST(length, source_s... Alphan... Right-justif...
----- f SOUNDEX(length, sourc... Alphan... Compare ...
----- F SPELLMM{outlength, nu... Alphan... Spell Out a...
----- F SPELLMUM({outlength, n... Alphan... Spell Out a...
----- f SQUEEZ(length, source... Alphan... Reduce Mu...
----- F STRIP(length, source_st... Alphan... Remowve a ...
----- f STRREP(inlength, instri... Alphan... Replace C... ko
----- f SUBSTR(length, source... Alphan... BExtracta 5...
----- F TRIM(trim_where, sour... Alphan... Remowve Le...
----- f UPCASE(length, source... Alphan... Conwvert Te...
B Character - DBCS Code Pag...
[H-_J Character - Wariable Length 5
[~ Data Source and Decoding T
- Date - Legacy
B Date - Standard
F-Cd Date-Time
E-d Format Conwersion
- Legacy b
E-1—d Mumeric
G- Svstem -
[ Ok ] [ Cancel ]
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Use Touchpad to Build Logic

=f Define Calculator

MName: Credit_Rating Format: AT

E] Title:

Expression | Relational Expressic-r1|

1 IF SUBSTR(10, STORESUBCODES, 10, 10, 1, 'A1") |

L] I |
[|][LT][GT& (=) ) =) ) La2A ]
[ ] [noT] [eE (7] (8] [8] (=] [Aza ]
LE ] [LeE][(nE] [4][5][e] [0][ Dae ]
H.) [(Ea] [or] [1) (2] [3] (] [Datetime]
Lo J[.]

Function Assist

o S
| Fields/variables | Functions |
Mame Format Drescription
-~ £ PATTERM(length, sourc... Alphan... Returna C... -
-~ £ POSIT(source_string, le... Integer Find the B...
-~ £ RIUST(length, source_s... Alphan... Right-justif...
- £ SOUNDEX(length, sourc... Alphan... Compare ...
- f SPELLMM{outlength, nu... Alphan... Spell Out a...
- f SPELLMUM({outlength, n... Alphan... Spell Out a...
- F SQUEEZ(length, source...  Alphan... Reduce Mu...
- F STRIF{length, source_st... alphan... Remove a ...
- f STRREF{inlength, instri...  Alphan... Replace C... il
- f SuUBSTR(length, source... Alphan... Extracta S...
- TRIM(trim_where, sour... Alphan... Remowve Le...
-~ I UPCASE(length, source... Alphan... Convert Te...
[+ Character - DBCS Code Pag...
[+ Character - Variable Length N
[+ Data Source and Decoding =
[+ Date - Legacy
- Date - Standard
[+~ Date-Time
Eﬂ---l:.l Format Conversion
[+ Legacy -
[+]-1—d Mumeric
=11 Swstem N
[ OK ] [ Cancel ]
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Use Touchpad to Build Logic

=f Define Calculator

Mame:

Credit_Rating

Expression | Relational Expressionl

Format: AT

E] Title:

1 IF SUBSTR(10, STORESUBCODES, 10, 10, 1, 'A1") GT '/’

=) ) ) () La=a )
(7] (8] (9] (=] [ A=a ]
(4] (5] [&] [0][ Date ]
(1] [2] [3] [] [Datetime |
Lo ][]

Function Assist

& | | e
| Fields/\fariables ||:U”Ct"3”5|
MName Format Description
----- f PATTERM(length, sourc... Alphan... Return a C... -
----- f POSIT(source_string, le... Integer Find the B...
----- F RIUST(length, source_s... Alphan... Right-justif...
----- F SOUNDEX(length, sourc... Alphan... Compare ...
----- f SPELLMM[{outlength, nu... Alphan... Spell Out a...
----- F SPELLMUM(outlength, n... Alphan... Spell Out a...
----- F SQUEEZ(length, source... Alphan... Reduce Mu...
----- f STRIP(length, source_st... Alphan... Remove a ...
----- f STRREF(inlength, instri... Alphan... Replace C... B
----- f SUBSTR(length, source... Alphan... Extracta 5...
----- F TRIM(trim_where, sour... Alphan... Remove Le...
----- f UPCASE(length, source... Alphan... Convert Te...
[+]-1_1 Character - DBECS Code Fag...
[-_J Character - Variable Length |
[+]-1_1 Data Source and Decoding 3
[ Date - Legacy
[+]-1_1 Date - Standard
- Date-Time
- Format Conversion
- Legacy bl
-1 Mumeric
-1 Swstem .
[ Ok ] [ Cancel ]
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Use Touchpad to Build Logic

=f Define Calculator

Mame: Credit_Rating Format: AT

[3 Title:

| Expression |Relationa| Expressiu:-nl

1 IF SUBSTR(10, STORESUBCODES, 10, 10, 1, "A1") GT '/
2
] 1] |
L) o) fer] [=) [ ) ) [Eeaa ]
[ ] [NoT] [GE | 2 (8 [ [=] A==
[F] (] [(ne] [=] [5] (6] [0][ Date
(1] [2] (3] ['] [Datetime]
Lo ][]

Function Assist

| Fieldsf\.-'ariablesl Functions |

[l
s

T T O O O O
| LI NL L L L Ly

[l
s

|
)

-I_d Legacy

- Mumeric

-7 Swstem

----- £ PATTERM(length, sourc...
----- f POSIT(source_string, le...
----- f RIUST(length, source_s...
----- £ SOUNDEX(length, sourc...
----- £ SPELLMM{outlength, nu...
----- £ SPELLMUM({outlength, n...
----- f SQUEEZ({length, source...
----- f STRIP(length, source_st...
----- £ STRREF{inlength, instri...
----- £ SUBSTR(length, source...
----- f TRIM(trim_where, sour...
----- £ UPCASE(length, source...
-I_d Character - DBECS Code Pag...
-I_d Character - Variable Length
~I_J Data Source and Decoding
-I_d Date - Legacy

-I_J Date - Standard

-I_d Date-Time

-I_J Format Conwversion

Format

Alphan

Integer

Alphan...
Alphan...
Alphan...
Alphan...
Alphan...
Alphan...
Alphan...
Alphan...
Alphan...
Alphan...

Drescription

Return a C...
Find the B...

Right-justif. ..
Compare ...

Spell Out a...
Spell Out a...
Reduce Mu...
Remove a ...
Replace C...

Extracta S...
Remowve Le...
Conwvert Te...

1

OK
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Use Touchpad to Build Logic

o N
=¥ Define Calculator E@g
Mame: Credit_Rating Format: A7 E] Title: W H = H dh ‘

| Fields/Variables| Functions |
Expression | Relational Expression | ' '
MName Format Description
1 IF SUBSTR(10, STORESUBCODES, 10, 10, 1, 'A1") GT '/ | . f PATTERHN(length, sourc... Alphan... Return a C... -
2 THEWN'GOOD* f POSIT(source_string, le... Integer  Find the B...
----- f RIUST(length, source_s... Alphan... Right-justif...
----- F SounDEX(length, sourc... Alphan... Compare ...
----- F SPELLMM{outlength, nu... Alphan... Spell Out a...
----- F SPELLMUM{outlength, n... Alphan... Spell Out a...
----- f sSqQUEEZ(length, source... Alphan... Reduce Mu...
----- f STRIP(length, source_st... Alphan... Remove a ...
----- f STRREF(inlength, instri...  Alphan... Replace C... il
----- f SUBSTR(length, source... Alphan... Extract a S...
----- F TRIM(trim_where, sour... Alphan... Remove Le...
----- f upcCase(length, source... Alphan... Convert Te...
p m [+ Character - DBCS Code Pag...
| [+ Character - Variable Length N
— = [+-I—] Data Source and Decoding —
i) (Mot [GE) (5] 1.1 Date - Standare
[-_J Date-Time
[ IF ] [ LE ] [ ME ] @ @ Date - Format Conversion i
(fr.) [(Ea] (or] [1] (2] (3] (] (Datetime] f-£d Legacy I
4] —d Mumeric
ELSE (o J[.] 1171 Swstem -
Function Assist [ oK ] [ Cancel ]
N A
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Use Touchpad to Build Logic

-

=f Define Calculator

Mame: Credit_Rating Format: A7 E] Title: il ‘ = H i
| Fields/Variables | Functions |
| Expression | Relational Expression | ' '
Mame Farmat Description
1 IF SUBSTR(10, STORESUBCODES, 10, 10, 1, 'A1') GT '/ - f PATTERM(length, sourc... alphan... Return a C... -
2 THEN 'GOOD' . f POSIT(source_string, le... Integer Find the B...
3 | -~ F RIUST(length, source_s... Alphan... Right-justif...
- f sSouMDEX(length, sourc... Alphan... Compare ...
- f SPELLMM{outlength, nu...  Alphan... Spell Out a...
- F SPELLMUM{outlength, n...  alphan... Spell Out a...
- F SQUEEZ(length, source...  Alphan... Reduce Mu...
- F STRIF{length, source_st... Alphan... Remove a ...
- f STRREF{inlength, instri...  Alphan... Replace C... s
- f SuUBSTR(length, source... Alphan... Extracta S...
- TRIM(trim_where, sour... Alphan... Remowve Le...
-~ F UPCASE(length, source... Alphan... Convert Te...
B m | EEl---I;.I Character - DBCS Code Pag...
[+]--_d Character - Variable Length N
L) [ (&1 = e &3 Data Source and Dacoding [
[+-_d Date - Legacy
Ci) (ot [GE) =) 11 Date - Standare
[+-_d Date-Time
[ IF ] [ LE ] [ NE ] E] @ -] Format Conversion |
(A [Ea] (or] (3] [2] (3] ) [Dststime) - Legacy w
=] Mumeric
Lo J[] F1. 74 Svstem -
k Function Assist [ oK ] [ Cancel ]
A
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Use Touchpad to Build Logic

=f Define Calculator

Mame: Credit_Rating

Expression | Relational Expression|

Format: AT

[3 Title:

2 THEMN 'GOOD'

4 1} |
L) (e ] [eT
L ] [NoT| [ GE
[ IF | [ LE | [ NE
[TH..] [EQ | [ OR
AND

1 IF SUBSTR(10, STORESUBCODES, 10, 10, 1, 'A1") GT '7

3 ELSE IF SUBSTR(10, STORESUBCODES, 10, 10, 1, 'A1") GT '3'

(=) [ (2] (=) La=a ]
(7] (8] (8] [=] [LA=a |
(4] (5] [e] [0][ Date ]
(1] [2] [3] [*] [Datetime |
Lo ][]

Function Assist

& |5z ] o
| Fields/Variables || Functions ;
MName Format Drescription
----- F PATTERMN(length, sourc... Alphan... Return a C... F
----- F POSIT(source_string, le... Integer Find the B...
----- f RIUST(length, source_s... Alphan... Right-justif...
----- f SOUNDEX(length, sourc... Alphan... Compare ...
----- F SPELLMM{outlength, nu... Alphan... Spell Out a...
----- F SPELLMUM({outlength, n... Alphan... Spell Out a...
----- f SQUEEZ(length, source... Alphan... Reduce Mu...
----- F STRIP(length, source_st... Alphan... Remowve a ...
----- f STRREP(inlength, instri... Alphan... Replace C... ko
----- f SUBSTR(length, source... Alphan... BExtracta 5...
----- F TRIM(trim_where, sour... Alphan... Remowve Le...
----- f UPCASE(length, source... Alphan... Conwvert Te...
B Character - DBCS Code Pag...
@11 Character - Variable Length -
[~ Data Source and Decoding T
- Date - Legacy
B Date - Standard
F-Cd Date-Time
E-d Format Conwersion
- Legacy b
E-1—d Mumeric
G- Svstem -
[ Ok ] [ Cancel ]

© 2017 IBM Corporation



®

Power Systems

Use Touchpad to Build Logic

=¥ Define Calculator

Mame:

Credit_Rating

Expression | Relational Expression|

Format: AT E] Title:

1

2
3
4

IF SUBSTR(10, STORESUBCODES, 10, 10, 1, 'A1") GT 7

THEM "GOOD"

ELSE IF SUBSTR(10, STORESUBCODES, 10, 10, 1, 'A1") GT '3'

THEM "AVERAGE"

[

ELse) [AND)

a-=4a

A-=a

Datetime

HBHHH
bl Bl E
HEEEER
it

Function Assist

|Fieldsf‘l.-’ariables| Functions |

MName
-~ I PATTERMN(length, sourc...
-~ F POSIT(source_string, le...
-~ F RIUST(length, source_s...
- f SouMDEX(length, sourc...
- f SPELLMM{outlength, nu...
- f SPELLMUM({outlength, n...
- F SQUEEZ(length, source...
- f STRIP({length, source_st...
- £ STRREF(inlength, instri...
- f SUBSTR(length, source...
- TRIM{trim_where, sour...
-~ I UPCASE(length, source...
[+ Character - DBCS Code Pag...
[+ Character - Variable Length
- Data Source and Decoding
[+ Date - Legacy
- Date - Standard
[+-_d Date-Time
Eﬂ---l:.l Format Conversion
[+ Legacy
[+]-1—d Mumeric
1.~ Swstem

Format

Alphan

Integer

Alphan...
Alphan...
Alphan...
Alphan...
Alphan...
Alphan...
Alphan...
Alphan...
Alphan...
Alphan...

Description

Return a C...

Find the B...

Right-justif...

Compare ...

Spell Out a...
Spell Out a...
Reduce Mu...
FRemove a ...

Replace C...

Extract a S...
Remove Le...
Convert Te...

11

QK

] [ Cancel ]
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Use Touchpad to Build Logic

=f Define Calculator

Mame: Credit_Rating

Expression | Relational Expressiu:-nl

Format: AT

[3 Title:

1
2 THEN "GOOD'
3
4 THEN "AVERAGE'
5 ELSE 'BAD"
« T |

IF SUBSTR(10, STORESUBCODES, 10, 10, 1, 'Al1") GT '7

ELSE IF SUBSTR(10, STORESUBCODES, 10, 10, 1, 'A1") GT '3

(=) ) 2] (2] Le=a ]
(7] (8] (8] [=] [ A=a |
(4] (5] [&] [0][ Date ]
(1] [2] [3] [] [Datetime |
Lo ][]

Function Assist

x| [
| Fields/variables || Functions ;
MName Format Drescription
----- F PATTERMN(length, sourc... Alphan... Return a C... -
----- F POSIT(source_string, le... Integer Find the B...
----- f RIUST(length, source_s... Alphan... Right-justif...
----- f SOUNDEX(length, sourc... Alphan... Compare ...
----- F SPELLMM{outlength, nu... Alphan... Spell Out a...
----- F SPELLMUM({outlength, n... Alphan... Spell Out a...
----- f SQUEEZ(length, source... Alphan... Reduce Mu...
----- F STRIP(length, source_st... Alphan... Remowve a ...
----- f STRREP(inlength, instri... Alphan... Replace C... h
----- f SUBSTR(length, source... Alphan... BExtracta S...
----- F TRIM(trim_where, sour... Alphan... Remowve Le...
----- f UPCASE(length, source... Alphan... Conwvert Te...
B Character - DBCS Code Pag...
@11 Character - Variable Length -
[~ Data Source and Decoding r
- Date - Legacy
B Date - Standard
F-Cd Date-Time
E-d Format Conwersion
- Legacy bl
E-1—d Mumeric
G- Svstem -

OK
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Sample Data

1 /WE/Ip12ut21/EDASER... e | (5] [

=f Define Calculator

Mame:

Credit_Rating

Expression | Relational Expressionl

Format: AT

E] Title:

IF SUBSTR(10, STORESUBCODES, 10, 10, 1, 'A1") GT '/

ELSE IF SUBSTR(10, STORESUBCODES, 10, 10, 1, "'A1") (

1
2 THEN 'GOOD'
3
4 THEN 'AVERAGE'
5 ELSE 'BAD'
] i |

) D) ) ) Caza )
(7 (&) [3) [=) Caa )
(4] (5] (&) [0) [ Date ]
1) [2) (3] [ [Datetime)
o) &

Function Assist

© 2017 IBM Corporation

& 2 | & B S| 8% 4
Credit_Rating STORESUBCODES |

1 BAD | 75124693590
2 | AVERAGE 1913003716
3 | GOOD 7475386198
4 | AVERAGE 7714825036
5 | BAD 348830044}
6 | GOOD 448683645
7 | BAD 191614725
8 | AVERAGE 869760480
9 | GooD 31570183

10 | AVERAGE 44726149247
11 | GOOD 7709948048
12 | BAD 335946834}
13 | GOOD 5804993948
14 | AVERAGE 337938387
15 | AVERAGE 1150593726
16 | BAD 283604927
17 | AVERAGE 7577415605
18 | AVERAGE 2614825015
19 | AVERAGE 659159201k
20 | AVERAGE 799379210
21 | AVERAGE 76836048

22 | GOOD 3159388148
23 | AVERAGE 0713735847
24 | BAD 4363389374
25 | BAD 03592715

]

3 & B
0 J J J O O J J 3 3

+

Description

5 7
:

Return a C...
Find the B...

Right-justif...
Compare ...

Spell Out a...
Spell Out a...
Reduce Mu...
Remowve a ...
Replace C...

Extract a S...
Remove Le...
Conwvert Te...

1

ok ||

Cancel ]
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Dealing with Dates

One of the most common reporting issues is dealing with dates

Dates can be stored in various formats in the underlying database

Dates should be displayed in various formats

Dates are often rolled up to create buckets based on week, month, quarter, year, etc.
Dates are often used for prompts in reports (Start_date, End_date)

Date calculations based on today’s date are often required (today — 30)

Period to date calculations and comparisons to that same time frame in a previous period (QTD compared to QTD Last
Year)

Meta Data is a great way to re-use date manipulation definitions

Option 1: Create true date fields out of date fields being used in non date data types

o Can then apply date functions to the virtual true date field to get date attributes such as “quarter” or
“day of the week”, etc.

Option 2: Use a Date Dimension Table that contains date attributes
o Probably a better approach as it moves date processing to DB2 which improves performance

41

© 2017 IBM Corporation



(N

N\

Power Systems

Advanced Date Processing with Date Dimension Table

« Sample Date Dimension table NOW included in sample database (QWQCENT) that comes with
DB2 Web Query

« Table can be joined with others within synonym to provide advanced date processing

— What are the profit margins on days before and after holidays?
— How many bags of corn chips are sold the week before the Super Bowl!?

— What is the rate of product returns on the day after Christmas as compared to any other day of
the year?

— Are more galoshes sold in the spring or the fall?
— How many boxes of diapers are sold on days when there is a full moon?

© 2017 IBM Corporation 42
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Date Dimension Table

ORDER | CUST | ORDDAT | SHPDAT | SHPWVIA CRDSTS | ORDAMT | TOTLIM
1715810[H4541 | 2152005 6302005 UPS 1 933346.39 2
1563685 R1948 | 2202005  S042005Mule Train 2 0.00 0
_ 7105000|Q7S81 | 2232005 5022005 |Pick Up 2 0.00 0
ORDDTL |egacy file —_— 8854635/51511 | 2232005  9102005(Train 1 118086.28 =
6604002 (X28632 | 2242005 7192005 /Camel 2 0.00 0
S0S4679F4327 | 2272005 0112005 Pruematic Tube |2 0.00 0
S27879|C3233 || 2282005 S022005[US Mai 1 207524.71 2
401103251496 || 2282005(| 10162005 |Train 1 265114.60 2
541701813825 || 2282005|| 10022005 FedEsx: 1 24508.50 2
9456994 N2796 A zzaz0ns|  F012005[Train 2 0.00 0
: : F526155/078 3012005  S082005/UPS 1 104660.67 2

Date dimension table o7asE

}

Join (RI constraints, SQL view, synonym join, report join)

Week

Weekend Fiscal Fiscal Starting Same Day

4 Flag Season Year Qtr Date Last Year

2005/02/15 2152005 2005 2 15 Vebruary 2 46 Tuesday ! Winter 2005 2 2005/02/12 200450217
2005/02/16 2162005 2005 2 16 / February 3 47 Wednesday ! Winter 2005 2 2005/02/12 2004/02/18
2005/02117 2172005 2005 2 1?' February 4 48 Thursday ! Winter 2005 2 2005/02/12 2004/02/19
2005/02/18 2182005 2005 2 /‘IB February 5 49 Friday ! Winter 2005 2 2005/02/12 200402720
2005/02/19 2192005 2005 2 /, 19 February B a0 Saturday hd Winter 2005 2 2005/02/19 200440221
2005/02/20 2202005 2005 / 20 February [ a1 Sunday hd Winter 2005 2 2005/02/19 200402722
2005/02/21 2212005 2005 /2 21 February 1 52 Monday ! Winter 2005 2 2005/02/19 200402723
2005/02/22 2222005 2005 2 22 February 2 53 Tuesday ! Winter 2005 2 2005/02/19 200402724
2005/02/23 2232005 2005 2 23 February 3 54 Wednesday ! Winter 2005 2 2005/02/19 200402725
2005/02/24 2242005 2[][]5/ 2 24 February 4 5 Thursday ! Winter 2005 2 2005/02/19 200402726
2005/02/25 2252005 2}65 2 25 February b 56 Friday ! Winter 2005 2 2005/02/19 2004502727
2005/02/26 2262005 /2[][]5 2 26 February B 57 Saturday hd Winter 2005 2 2005/02/26 2004/02/28
2005/02/27 {EQ-FE'BW 2005 2 27 February [ 58 Sunda hd Winter 2005 2 2005/02/26 200402729
2005/02/28 2282005 2005 2 28 February 1 59 4 NMonday ) [ VWinter 2005 2 2005/02/26 2[!!.'!-1-!.'!3-!.'!1'

— —

© 2017 IBM Corporation
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Multi Dimensional Analysis
« Business Analysts want to slice and dice data across dimensions

— Product

— Geography

— Time L ]
Iz = 9 PR |

- SaleS Channel Mame : Format
=l-__l century_electronicsfcen_orders

|y Variables & Filters

-y Measure Groups

- Each Dimension contains a hierarchy D‘gf.j”.:.dw w—
— Product -> Product Category -> Product Type -> Class O ecerves 14
..... _|__|'._ rder
..... - grjer 3:nﬂ'| i;

._—T* QOrder Day 12

« DB2 Web Query doesn’t care where the data resides — the mete &8 Product info_]

Elj_'._'j Product Info

data that defines the relationships will point to the source - o ProductType - AlLS
il DAwnwNn DoanAarte e e : ode
— Enables Auto Drill Down Reports - T ctnome e
— Enables chained (smart) parameters o o
— Data can be production database or isolated datamart 2R e nos
..... T State AZ5
..... T Citw A25

L1 =
© 2017 IBM Corporation
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Agenda

« Meta Data as a Foundation

« ETL (Extract, Transformation, and Load) is often the Best Practice to support Analytics
lication

© 2017 IBM Corporation
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Performance

« Many Bl queries are complex and

— “Show me revenue vs. forecast across these 3 product lines, these 2 regions, and the trend over the
last 3 quarters.”

* These kinds of queries against databases designed for transaction processing on systems
tuned for transaction processing....can be problematic

— Data not in multidimensional formats

— Data in detail level, not summary

— Data transformation work is being done at report run time
— Data consolidation done at run time

— Data is point in time, not historical (usually)

© 2017 IBM Corporation
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Multi Dimensional Analysis with Star Schema

* Many people choose to isolate the data being queried into its own LPAR or Server and.....
* Re shape that data into a multi-dimensional model such as a star schema or snowflake

design

Forecast
(Dimension Table)

ltems
(Dimension Table)

The Data Warehouse Toolkit — The Definitive Guide to Dimensional Modeling
Ralph Kimball, Margy Ross

© 2017 IBM Corporation

A

Customers
(Dimension Table)

Suppliers
(Dimension Table)

Orders

(Fact Table)

Dates
(Dimension Table)
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Difficult Data Issues

Customer File - US Customer File - Canada
CUSTNO CUSTNAME CUSTNO CUSTNAME
1001 John Smith 1001 Harry Potter
1002 Mary Jones 1002 Jeremy Carr
1003 Chris Anderson 1003 Penny Hayes
1004 Dawvid Perry 1004 Debbie Thornton

Customer File - Data Warehouse

; CUSTNUMBER CUSTNAME REGION A OLDNUM

Surrogate key IS a 1 John Smith us 1001
sequential number 2 Mary Jones us 1002
) . 3 Chris Anderson us 1003
with no correlation to 4 David Perry US 1004
5 Harry Potter CANADA 1001
replaced Value(S) 6 Jeremy Carr CANADA 1002
7 Penny Hayes CANADA 1003
8 Debbie Thornton CANADA 1004
\ J

PK Y

Secondary Index

© 2017 IBM Corporation



)

Power Systems 2

Difficult Data Issues

« Multiple application databases

— May even be different types (DB2, Oracle, SQL Server)
— Data stored in totally different structures — but related information

Sales (DB?2 for 1)

Financials (DB2 for 1)

\

/'

L —

| BlReportng |
\

POS System (SQL Server)

Purchasing (Oracle)

— Very difficult, if not impossible to join tables across databases

— Different security, availability etc
— Adds significant complexity

© 2017 IBM Corporation



Power Systems© i = =?=

Difficult Data Issues

« Keeping History

— Customer attributes (group, territory) are periodically changed

What happens if :

*| need to run a report to get status of account and who covered them in 20127
You cannot get the same report that was run in 2012! The original groupings (customer group, sales rep etc)
are no longer available in the operational database.

* | need to compare ThisYear sales against LastYear for all sales reps?
Same problem — You’ve lost visibility to last year’s coverage.

© 2017 IBM Corporation
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Answer: The Data Warehouse

Automate Data Consolidation

— Multiple Applications or Databases; Bring in Spreadsheet data(?)
Move Data Transformations to the ETL process

— Automate this process to run in the background

— Validate data as it enters the warehouse

Transform the data into an analytical data model
— E.g., Star Schema or SnowFlake

Automate Capturing and Maintaining Historical Data
— Slowly changing dimensions

Optimize Environment for Reporting

— E.g., Create Summaries

Aggregations

Data Warehouse

© 2017 IBM Corporation



‘.\'
\

Power Systems

Transformation Examples

» Pull from files with character or numeric based ‘dates’ and transform them into true Date/Time/Timestamp fields

« Turn conditional based processing into database centric e.g. convert when FLAGFIELD = ‘A’ then use field1 else
use field2 into a single column in the target table

« Pull a subset of fields from a source table and put into a target table
« Pull data from a legacy data model and convert into a star schema

» Aggregate data from a legacy database and put into a resulting table

— E.g. pull data from legacy database that has all individual entries in customer orders, aggregate the multiple
records of a given customer order into one row (with sums and counts) and put into the target table

© 2017 IBM Corporation
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Load Types

Multi Table Load
— Extracts data using a single pass of the data and loads multiple targets

Slowly Changing Dimensions
— Choose how you want to handle history
— Insert Begin/End Timestamp and activation flag columns (similar to DB2 temporal)

Consolidate related data and generate surrogate key
— Similar to identity column in DB2

Clear - then Load

Bz ) OS4V61P1: Seiéct Synonym Candadates for DB2 {COND1) L - o g‘—J_—i’:'_l
| #
Change-Data-Capture : = : |
..; Restrict object type to ‘n_atdc Lc-cff«rcs -
— Log (journal receiver) based extraction i —
— Can be from remote journals* ! |

© 2017 IBM Corporation
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DataMigrator ETL (Extract, Transformation, Load)

" New Product ID 5733-WQM

— Requires either DB2 Web Query Express or Standard Edition V2.1 with
Group PTF Level 11

— Core based. Must have same number of cores as DB2 Web Query core
licenses

— Standard Edition required for non DB2 relational databases as a data
source

— One license of DB2 Web Query Developer Workbench is required to set
up data and process flows

" ETLfor IBMi

— Like DB2 Web Query, all server code and ETL objects run in and/or are
stored in IBM i

" INTEGRATED with DB2 Web Query
— Can leverage meta data created with DB2 Web Query or vice versa
— Same look and feel
— Shared services and administration

© 2017 IBM Corporation

DataMigrator (Web Query)
Data Management s
Consoles erver
———
P
= - -
| . —
i = v —— - I R
A s
1 s
H .
1 v
Data Source:
‘Q
[ -
=2
5 o = [El Impact Analysis = Arrange Items
RO E N EE = | S | B
Source Join Select Urnion Existing MNewwr Run N
il = [FE] Wiew Report || F§ Properties
Run Re

TTTTTT
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DataMigrator Architecture

DataMigrator for i has two main components:

= DataMigrator Server

— Engine that stores and runs ETL ‘Flows’

— Same reporting server as Web Query

= Data Management Console (DMC)

— Graphical user interface
Build and manage ETL ‘Flows’
Set up Schedules to Automate
— Included in Developer Workbench

— Installed on PC

© 2017 IBM Corporation

DataMigrator (Web Query)

Data Management Server

Consoles

I{%ﬁ I:if % b=

Data Targets
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What is a Data Flow?
[l EDASERVE:aww_flows/flow0l.fex X
A Data Flow is where you define the data sources,
transformation, and map to the target tables.
« Leverage existing DB2 Web Query meta data or create as ER
part of the process e -
- Select columns, add where clause, edit SQL, or join files ﬁ? Sat setsmert
as part of the source transformations _
* Create virtual (derived) columns R
« Choose or create new target table(s) 5 ot i —m
Hame: FEAE Farmak: A% [ TEe EEE
« Determine load type (default is insert/update) W e
« Test your transformations, edit if necessary e
T = Y i e = Q%TZ::C nnnnnnnn EEEE
COEAr (A e B bl
o 0@ © O s Sl e
| o=
o [ [ can
138

© 2017 IBM Corporation
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What is a Process Flow? 9
2 .
A Process Flow defines a set of steps that execute a series of Lf =
components or objects, including the data flows that define your £33
extractions, transformation, and load logic. You can define: =

« Data Flow objects that indicate what data to extract and move from data sources to data targets.
« Email objects that notify users about the status of the process at specified points.
« Stored Procedure objects that perform some task before or after a step in the process flow
« Example: Make a note in the log about success or failure of a load step
« Connector objects, represented as arrows, that specify execution logic for the other objects included in

the process flow
« Example: If step 1 is successful, take this path. If unsuccessful, take this other path

« Group objects that specify the flow of a subset of objects within the total flow
« Example: Group two steps on the process flow and don’t send notification email until both steps are completed

138

© 2017 IBM Corporation
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DataMigrator Example

" Dedicated LPAR or Server for DB2 Web Query and Data Warehouse/Matrt
— DB2 Web Query and DataMigrator ONLY installed in LPAR3

— DataMigrator automates process of pulling data from sources into LPAR3
— Pull directly from operational databases (full refresh or based on some selection criteria,

example where date=current_date)
— Pull from a Journal Receiver (Change Data Capture)
— All reports run against data in LPAR 3 database

© 2017 IBM Corporation

< |
] Financials in LPARlJ \ \/f
E ) 27N

Sales in LPAR 2 .

‘s =

POS in MS SQLServer

DB2 Web Query in LPAR 3
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DataMigrator Use Cases

Data Replication
— Ongoing Log (Journal Receiver based) in near real time
= Data Migration
— One time or on going data synchronization across different databases
= Data Preparation

— Consolidate and/or transform data in preparation for feeding into predictive analytics or
Watson

= Data Warehousing or Data Mart Automation
— Timed ETL
" Spreadsheet Consolidation

— Automate upload of spreadsheet of flat file data to offer reporting combining this data with
DB2 data

© 2017 IBM Corporation 59
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Preparing Data For Watson; Visualizing Insights with DB2 Web Quer

Gain insights from
IBM Watson Analytics Watson Analytics
Visualize /deploy insights with
DB2 Web Query

v IBMWatson Anaiytics “Now dscovery set H < By 2

IBM Wétson

Bluemix Data Connect

DB2 Web Query
for i with
DataMigrator

-=7--7.:,'j;-:: IBM Bluemix

DB2 for LUW

Consolidate
On-premise _
Data PostgreSQL.

Power Systems(IBM i)

© 2017 IBM Corporation
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For Assistance: DB2 for | Lab Services Offerings

DB2 Web Query Getting Started Service
— 3 Day skills transfer and workshops to build prototype
— Goes beyond tutorials with Best Practices and hand-holding
— Best way to ensure successful implementation
— Should include with EVERY DB2 Web Query proposal (proposal insert available)

Query/400 Modernization
— Discovery, Analysis, and Conversion

— Addresses the question of how a customer can move from 100’s or 1000’s of Query/400 definitions to modernized environment that leverages DB2 query
optimization!

—  Out with the (very) OLD, in with the NEW — improve performance, productivity, perception of IBM i, and move into “analytics”

DB2 Web Query V1 to V2 Migration Service
— Remote assistance to help customers move to Version 2

—  While there exists migration tooling, migrations can become more complex depending on the customer’'s DB2 Web Query Environment - inexpensive service
to hand hold the migration

DB2 and SQL Performance Assessments
— Really critical assessment that should be conducted regularly by the customer
o Butlack of DBAs in our i community means no one is paying attention to the database
— Assessment collects database (and system) performance data

— Recommendations made in report

© 2017 IBM Corporation 62
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To Learn More
DB2 Web Query for i Website

— Ibm.biz/db2webqueryi

DB2 Web Query for i Wiki
— Ibm.co/db2wqwiki

DB2 Web Query Getting Started Enablement:
— https://libm.biz/db2wqconsulting

Demonstrations:
— Wizard Analytics: https://ibm.biz/DB2WQWizards
— End User Demos: https://ibm.biz/db2wagreportingdemos

Follow DB2 Web Query guy Doug Mack on twitter at
@mckdrmoly or check out his blog at
http://db2webqgueryi.blogspot.com/ for all the latest

© 2017 IBM Corporation

s - Services -  Products -

Support & dowrloads -

My 1808 -

IBM DB2 Web Query for i

IBM DB2 Web Query fori
Powerful, easy to

use data
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