Multi-Pass SQL

Techniques for BOE Xir2



Multi-Pass SQL

BOE Release Dependency

All the information and examples contained within this
presentation are based upon Business Objects
Enterprise XlIr2. The service pack (SP) level is at SP2
or higher. At this time Business Objects Enterprise 3.0
has just been released. BOE 3.0 has new features that
Impact multi-pass SQL implementation. A revision of
this presentation is currently planned. None of the
features in BOE 3.0 render the techniques reviewed
obsolete. The additional features ease multi-pass SQL
Implementation and provide new techniques that can
simplify the process.



Multi-Pass Definition

> Creation of Multiple Queries Against a Database

» Create a number of simple queries to be processed separately by
the DBMS

» Combine Query Results to Achieve Desired Outcome

> Traditional Approach
» Use temporary tables to store intermediate results of queries

» Combine temp tables with each other or with permanent tables
for final result

» Query Tool Approach
» Combine query results in an intelligent way for final result
» Utilize reporting tier




Multi-Pass Competitive Landscape

> All Bl Vendors Claim Capability
» Truth is all do
> But to various degrees

> Microstrategy
> Ones who are more likely to stress capability
» Claim all other vendors are limited to single pass

> Implementing Multi-Pass within Business Objects
» How is it invoked?

» Where is burden placed?
» Semantic layer
» Report builder
» End user

» How much effort at each level?



Multi-Pass Scenarios

» Sharing Dimensions Across Fact Tables
» Calculations Which Require End Results
> Ratios: Pct of product sales to total sales

» Blending Grains of Measurements
» Time: Year-To-Date, Month-To-Date, Last-Year-To-Date, etc

> Need for Semi-Additive Measures
> Inventory as of. end of quarter, end of month, end of week

> Analyzing a Subset of Data
» Last transaction for each account, latest status record for account




Sharing Dimensions

> One Dimension Table B oo S
> Product Category -
» Two Fact Tables 5 Edlt:hﬁlgw
» Sales Calls e
»  Sales Amounts
» Report requires the total PR e ik
number of Sales Calls, total e ﬁ—é il
Sales Amount by Product
Category g
71 Category
- @ Nbr Calls

L@ Sales



Sharing Dimensions

> Proposed SQL leads to SELECT
incorrect results MP_T1 CAT.Category, MP_T1 CAT.Cat_Id,

sum(MP_T1 Calls.Nbr_Calls),

> Nature of SQL sum(MP_T1 Sales.Sales)
» Not specific to Business FROM
Objects MP_T1 Cat, MP_T1 Calls, MP_T1 Sales

> Not specific to any RDBMS WHERE

. MP T1 Cat.Cat Id = MP T1 Calls.Cat id
> Nbr Calls duplicated by — SAn-ma — tvaris LAt
. AND MP_T1 Cat.Cat_Id = MP_T1 Sales.Cat_lId
number of times that a

GROUP BY MP_T1_ CAT.Category,
category has a sales amount |5 11 caT.cat 1d

recorded

» Sales duplicated by number of
times that a category has a
sales call recorded

lectronics 120 118,745
Foo 10 21,876
Gifts 180 181,810
Health & Beauty a0 46,828
Household 16 aa7, 740
Kid's Korner 120 06

1
2
3
4
]
]
7

Travel 21 18,487



Sharing Dimensions

» Traditionalist approach

>

Create a temp table with
columns of Cat_ID,
Nbr Sales Calls, and Sales

Insert number of calls by
category in table

Insert total sales amount by
category in table

Select results for report

Drop table

CREATE TABLE Sales and Calls
(Cat_Id integer, Nbr_Calls integer,
Sales decimal (10,2))

INSERT INTO Sales _and Calls (Cat _Id,
Nor_Calls, Sales)
SELECT MP_T1 Calls.Cat_ID,
sum(MP_T1 Calls.Nbr_Calls), O
FROM MP_T1 Calls
GROUP BY MP_T1 Calls.Cat_Id

INSERT INTO Sales _and Calls (Cat _Id,
Nor_Calls, Sales)
SELECT MP_T1 Sales.Cat ID, O,
sum(MP_T1 Sales.Sales)
FROM MP_T1 Sales
GROUP BY MP_T1 Sales.Cat_Id

SELECT MP_T1 Cat.Cat _Id, Category,
sum(Nbr_Calls), sum(Sales)

FROM Sales_and_Calls JOIN MP_T1 Cat

ON MP_T1 Cat.Cat Id = Sales and Calls.Cat_Id

GROUP BY MP_T1 Cat.Cat Id, Category

ORDER BY MP_T1 Cat.Cat_Id

DROP TABLE Sales and Calls




Sharing Dimensions

» Data inserted into the
temporary table contains
separate rows for Nbr_Calls
and Sales

> Once pulled together for
report, results are correct

» Process is very database
centric

Cat_Id | Mbr_Callz Salez

1 1 a0 0.00
|2 1 0 39915 EIEIE
a2 2 10 0. EIEIE
4 2 0 10938 EIEIE
e 3 G0 EI.EIEIE
B 3 ] EESEE.DDE
UE 4 0 11707 EIEIE
8 4 an EI.EIEIE
| 5 ] EE?N.DD;
10 5 55 EI.EIEIE
\Widgd B ] EEEIE.EIEIE
| 2 B G0 EI.EIEIE
s 7 ] EIEE!EI.EIEIE
| 3k 7 21 EIEI_IJ

CAT_ID | CATEGORY | SumiMbr_Calls] | Sum{Sales) |

ArK

Electronics

2 Food

3 Gifts

4 Health & Beauty
5 Houzehold

B Kid's Komer

¥ Travel

a0
10
E0
a0
55
E0
2

33915.00
10938.00
36362.00
11707.00
58774.00

£502.00

9283.00




Sharing Dimensions

» How does Business Objects
handle this?

»

Business Objects does not
create work tables within the
database

But it does create multiple
SELECT statements

Results are combined on the
Business Objects tier

Not on the database tier

SELECT

MP_T1 CAT.Category, MP_T1 CAT.Cat_Id,
sum(MP_T1 Sales.Sales)

FROM

MP_T1 Cat, MP_T1 Sales

WHERE

MP_T1 Cat.Cat_Id = MP_T1 Sales.Cat_lId
GROUP BY MP_T1 CAT.Category,

MP_T1 CAT.Cat_Id

SELECT

MP_T1 CAT.Category, MP_T1 CAT.Cat_Id
sum(MP_T1_Calls.Nbr_Calls)

FROM

MP_T1 Cat, MP_T1 Calls

WHERE

MP_T1 Cat.Cat_Id = MP_T1 Calls.Cat_id
GROUP BY MP_T1 CAT.Category,

MP_T1 CAT.Cat_Id



Sharing Dimensions

> Within the query panel select
the desired objects

» The two SELECT statements

| 31 Result Ohjects

are generated

» Result sets from the two
SELECTs are combined on the
Business Objects tier and then
displayed

» Results are identical to the
traditional hand coding method m

1 Category Id| | 71 Category || & MbrCalls || @ Sales

Electronics 38,915
2 Food 10 10,938
3 Gifts ] 36,362
4 Health & Beauty an 11,707
a Household ah 38,774
f Kid's Korner Al 5,802
7 Trawel 21 9,289



Sharing Dimensions

x

Diefinition I Surmmary I Strateqies I Contrals  S5L ILinks | Pararneter I

These parameters control the query and SOL generation options For this
Universe,

= CUery
IV llow use of subqueries:

v allow use of union, intersect and minus operators

¥ allow comples operands in Query Panel

~ Multiple Paths — - Cartesian Products
v tMultiple SOL statements For each conkext " Prevent
V¥ Multiple 50U statements For gach mea@ = Warn
[ allow selection of multiple contexts

(04 I Cancel | Help |

i

» Universe parameter controls creation of multiple SELECT
» Enabled by default

> Actually the label, Multiple SQL statements for each measure, is a
little misleading
> Notice section name for parameter, Multiple Paths
» Only applies when measures being retrieved are from different tables



Sharing Dimensions

» Contexts can also be used to
solve this multi-pass scenario

Tables Jaoins Contexts
» Contexts Separate mUItlple HH c CaI T1 Sas t-:l [ F‘ T Sles
paths between tables ) '
» FromMP T1 Catto MP_T1_Calls MP_T1 Cat MP_T1_Sales
MP_T1_Calls e e
» From MP_T1 Catto
MP_T1 Sales

» Proper Universe design
dictates that contexts should
always be identified within a Tables Joins Cartexts

MP_T1_Calls MP T1 Calls Cat Id MP T1 Cat. Cat I1d

. MP T1 Calls
MP_T1 Cat | RGNS 4 |
U niverse MP_T1 Sales < [

» |f cardinalities have been
properly identified, contexts e e e
can automatically detected by ek E B
Universe Designer




Sharing Dimensions

x

Diefinition I Surmmary I Strateqies I Contrals  S5L ILinks | Pararneter I

These parameters control the query and SOL generation options For this
Universe,

= CUery
IV llow use of subqueries:

v allow use of union, intersect and minus operators

¥ allow comples operands in Query Panel

r~Multiple Path - Cartesian Products
IV [Multiple SO statements For each co@ " Prevert
IV mulkiple SOL statements For each measure = Warn
[ allow selection of multiple contexts

(04 I Cancel | Help |/

o

» Universe parameter, Multiple SQL statements for each context,
controls creation of multiple SELECTSs due to contexts

» Enabled by default

» Extremely useful when Multiple SQL statements for each measure is
disabled



Sharing Dimensions

Universe Parameters B x|

Definition I Summmary I Strategiesl Controls I SaL I Links  Parameter |

—Parameter
Mame | ‘alue l ﬂ
JOIN_EY_S0L Yes >
Maw_INLIS T vYAroES -1

> Must Business Objects combine the query result sets?
» JOIN_BY_SQL, Universe parameter was introduced in BOE XlIr2 SP1

» Creation of multiple SELECT statements controlled by previously
reviewed parameters

» JOIN_BY_SQL affects SQL generation only
» Each SELECT statement generates a derived table
» Results sets of derived table combined by the database
» Business Objects receives only one result set from the database




Sharing Dimensions

> Same objects used in query ~ SELECT

COALESCE( F_ 1.Axis_1,F 2.Axis_1 ),
panel as before COALESCE( F_1.Axis__2.F_2.Axis_2 ),
F 1.M 3, F 2.M _
FROM
( SELECT

MP_T1 Cat.Cat_Id AS Axis 1,
MP_T1 Cat.Category AS Axis__ 2,

sum(MP_T1_Calls.Nbr _Calls) AS M__ 3
FROM MP_T1 Cat, MP_T1 Calls
WHERE

( MP_T1 Calls.Cat_id=MP_T1 Cat.Cat_Id

GROUP BY
MP_T1 Cat.Cat_Id,
MP_T1 Cat. Category ) F 1
FULL OUTER JOIN
( SELECT
MP_T1 Cat.Cat_Id AS Axis 1,
MP_T1 Cat.Category AS Axis_ 2,
sum(MP_T1_Sales.Sales) AS M_ 4
FROM MP_T1 Cat, MP_T1 Sales
WHERE

( MP_T1 _Cat.Cat_Id=MP_T1 Sales.Cat_Id

GROUP BY
MP_T1 Cat.Cat_Id,
MP_T1 Cat. Category
ON ( F_1.Axis__1=F 2.
F_1.Axis__2=F 2.Axis

) F_2
Axis__1 AND
_2 )



Sharing Dimensions

» Same objects used in query SELECT _ _
COALESCE( F_1.Axis_1,F 2_.Axis_1 ),

panel as before COALESCEE F_1.Axis_2.F_2.Axis_2 ).

> Derived table F__1 retrieves  —t-"—S- F_2.M_4

the Number of Calls along with ( SELECT o oo 1d e )
: i at.Cat XIS ,
the two dimensions, Category MP—T1 Cat.Category AS Axis. 2.
and Category ID sum(MP_T1_Calls.Nbr _Calls) AS M_ 3
FROM MP_T1 Cat, MP_T1 Calls
WHERE
( MP_T1 Calls.Cat_1d=MP_T1 Cat.Cat_Id
GROUP BY
MP_T1 Cat.Cat_Id,
MP_T1 Cat.Category ) F_1

FULLC OUTER JOIN
( SELECT
MP_T1 Cat.Cat_Id AS Axis 1,
MP_T1 Cat.Category AS Axis_ 2,
sum(MP_T1_Sales.Sales) AS __4
FROM MP_T1 Cat, MP_T1 Sales
WHERE
( MP_T1 _Cat.Cat_I1d=MP_T1 Sales.Cat_Id

GROUP BY
MP_T1 Cat.Cat_lId,
MP_T1 Cat. Category ) F 2
ON ( F_1.Axis__1=F 2.Axis__1 AND
F_1.Axis_2=F 2.Axis_2 )



Sharing Dimensions

» Same objects used in query SEI&SX-II_-ESCE( F 1.Axis 1, )
is_ 2, .

X F_2.Axis__ 1
panel as before COALESCE( F__1.Axi F_2.Axis_2 ),
M_ 4

> Derived table F__1 retrieves ~ .5—*-M—3- F_2.

the Number of Calls along with " seLEcT

the two dimensions, Category 1ot 82Eeg',gr§sA/§X/1§.sl’z
and Category ID sum(MP_T1_Calls_Nbr_Calls) AS M__3
> Derived table F__2 retrieves FROM MP_T1_Cat, MP_T1_Calls
the Total Sales along with the ( MP_T1_Calls.Cat_id=MP_T1_Cat.Cat_Id
two dimensions, Category and ) croup BY
Category ID MP_T1 Cat.Cat_lId,

MP_T1 Cat. Category ) F 1
FULL OQUTER JOIN

( SELECT
MP_T1 Cat.Cat_Id AS Axis_ 1,
MP_T1 Cat.Category AS Axis_ 2,
sum(MP_T1_Sales.Sales) AS M_ 4
FROM MP_T1 Cat, MP_T1 Sales
WHERE
( MP_T1 _Cat.Cat_Id=MP_T1 Sales.Cat_Id

GROUP BY
MP_T1 Cat.Cat_Id,
MP T1 Cat.Category ) F 2

ON ( F_1.Axis_1=F 2_Axis_ 1 AND
F_1.Axis_2=F 2.Axis_2 )



Sharing Dimensions

» Same objects used in query SO el £ 1 Avic 1F 2 Axie 1
pan_el as before _ COALESCE% F:1:A§:§:2:F:2:A§:§:2 3
> Derived table F__1 retrieves R i
the Number of Calls along with === 5
the two dimensions, Category MP_T1_Cat.Cat_Id AS Axis_ 1,
and Category D MP_T1 Cat.Category AS Axis_ 2,
) ) sum(MP_T1 Calls.Nbr_Calls) AS M__ 3
» Derived table F__ 2 retrieves FROM MP_T1 Cat, MP_T1 Calls
the Total Sales along with the R calle. ot fdetp 11 Cat cat 16
t(\:/vagedérgrer}%ons, Category and crsun gy s Cat RasR T Cat-cattd )
Y MP_T1 Cat.Cat_Id,
> Primary SELECT combines UL OTTER agpetesery ) Ft
the results from the derived ( SELECT
tables using the COALESCE MP_T1 Cat.Cat_ld AS Axis_1,
function to return non-null U TR T
values of the dimensions FROM MP_T1 Cat, MP_T1 Sales
: WHERE
g AXIS—]‘ IS Category ID ( MP_T1 Cat.Cat _Id=MP_T1 Sales.Cat Id )
» AXIS 2 is Category GROUP BY
> F__1.M__3is Number of Calls NPT Cat Catauory ) F 2
» F__2.M_4is Sales Amount ON ( F__1.Axis__1=F_ 2.Axis__1 AND

F_1.Axis_2=F 2_.Axis_2 )



Sharing Dimensions - Recap

» Two Universe Parameters
» Multiple SQL statements for each measure
> Multiple SQL statements for each context
> Both enabled by default
» Results multiple SQL statements

» Additional Universe Parameter

JOIN_BY_SQL

» Converts multiple SELECT statements into derived tables
> Primary SELECT then uses derived tables as query source
» Method is more database centric

> More Innovative Approach Versus Traditional Method
> Better performance due to less database activity
» Partial shift of load from database to reporting tier

v



Advanced Calculations

> Require end result as part of
the calculation

» Percentage of sales by
category

» Requires
» Total overall sales
» Total sales by category

MP_T1_Calls
at_id ™
br Zalls M

Cat 1d [Cateqgory [

bty S = T RS CRRRY % T o

Electronics
Food

Gifts

Health & Beauty
Household

kid's Korner
Trawvel

MP_T1 Cat

ategory c
at_Id Mp—

akeqory Info

71 Category Id

o7 Category
> & Mbr Calls
“ood Sales

MP_T1 Sales
ales ™
at Id M



Advanced Calculations

» Traditionalist approach

» Create a temp table with one
columns, Total Sales

» |nsert total overall sales

» Select results for report

» Total sales used from the
temporary table to calculate
ratio

» Drop table

CREATE TABLE Total Sales
(All_Sales decimal(10,2))

INSERT INTO Total Sales (All_Sales)

SELECT sum(MP_T1 Sales.Sales)
FROM MP_T1 Sales

SELECT Category,

sum(MP_T1 Sales.Sales),
(cast(sum(MP_T1 Sales.Sales) as

decimal (10,4))/(All _Sales) ) * 100

as Pct_of Sales

FROM MP_T1 Sales, Total Sales,
MP_T1 Cat

WHERE MP_T1 Cat.Cat Id =
MP_T1 Sales.Cat Id

GROUP BY Category, All _Sales
ORDER BY Category

DROP TABLE Total Sales




Advanced Calculations

» One row of data inserted into

the temporary table which o SESL'?’E;
contains the overall total of :‘
Sales

» Result can then be used to
perform calculation in primary

SELECT CATEGORY | Sum(SALES) | Pot_of_Sales |
1 |Electronics 33915 19 7100|

» SELECT between the SALES 2 fFood .
fact table and the temporary 4 |Health & Beauty 11707 7300

. 5 |Househald 88774 43.8400

table does produce Cartesian 6 |Kid's Komer 5502 27200

7 | Travel ] 9289 4.5900

product

» Result is still accurate since
only one row exists in the
temporary table



Advanced Calculations

. . BE S YR 9 AIdh-IT|IEEH-Z-|E=-EBEB
> How does Business Objects e E%ﬂm |
handle thiS? Data | Templates | Map | B B X \/E N Count
. i Data — X Average
> Commonly done as a variable at 5o : .
the report level Epwid m
% Percentage
> Advantages Electronics 39,81
. Food 10,938
» Some calculations are very oits 36,362
. Arranged by: Alphabetic order =
S|mp|e _ Health & Beauty 11,707
. Tt _ ? | Household 88,774
» With the For Each, For All, and 52|81 =] =) = s Kamr 5 503
Where context operators many B ey v e

calculations can be created

> No need to wait on semantic Category ___Isales _____percentage

layer development

Electronics 39,914 19.71%

> Disadvantages Food 10,938 5.40%
> Not able to share report variables e . 12T
Health & Beauty 11,707 5.75%

» |ncorrect formulas Hausehold 38,774 43.84%

» Multiple versions of the Truth Kid's Kormer 5.502 272%
pOSSIble Trawel 4,289 4 59%
Fercentage: 100.00%

» Ease of use



Advanced Calculations

» Create derived table within DerivedTables

Universe to calculate required perved Tetle [ i
Enter SOL Expression:
measure T

MP_T1_Sales.Cat_Id,
(sumiMP_T1_Sales, Sales)Company, All_Sales) as Cak_Sales_R.atio
FROM

MP_T1_Sales,
(SELECT sum(MP_T1_Sales,Sales) as All_Sales FROM MP_T1_Sales) as Company

GROUP BY MP_T1_Sales.Cat_Id, Company.All_Sales

Tables Joins Conkexks
Categary_Sales_Ratio MP_T1_Calls, Cat_id=MP_T1_Cat.Cat_Id MP_T1_Calls
MP_T1_Cat,Cat_Id=MP_T1_Sales.Cat_Id MP_T1_Sales

» Derived table becomes 2 5
another fact table within the
universe

Category_Sales_Ratio.Cat_Id=MP_T1_Cat.Cat_Id I Category_Sales_Ratio

MP_T1 Cat MP_T1 Sales

Iategqory G ales M
ot _Id Wb————=at Id N

Category_Sales_Ratio

foat 14 M
Ioat_Sales_Ratio M




Advanced Calculations

» Derived table SQL

SELECT
MP_T1 Sales.Cat Id,(sum(MP_T1 Sales
.Sales)/Company.All _Sales ) as
Cat_Sales Ratio

FROM MP_T1 Sales,

( SELECT sum(MP_T1 Sales.Sales) as

All _Sales FROM MP_T1 Sales ) as
Company

GROUP BY MP_T1 Sales.Cat Id,

Company.All_Sales



Advanced Calculations

» Derived table SQL SELECT

» The derived table also contains Mg—rl—s%gz-gﬁt—:: : (gnggpsT;gsaleS
a derived table -Sales) pany.All_

Cat_Sales Ratio

> The interior derived table FROM MP T1 Sales,
returns the total of all sales ( SELECT sum(MP_T1_Sales.Sales) as
across all categories All_Sales FROM MP_T1_Sales ) as
Company

GROUP BY MP_T1 Sales.Cat Id,
Company.All_Sales



Advanced Calculations

» Derived table SQL SELECT

» The derived table also contains Mg‘rl‘s%sﬁ'gﬁt‘,ﬁi(EZTgP;T;gsa'es
a derived table -Sales) pany.All_

Cat Sales Ratio

> The interior derived table FROM MP T1 Sales,
returns the total of all sales ( SELECT sum(MP_T1_Sales.Sales) as
across all categories All_Sales FROM MP_T1 Sales ) as
» The primary select uses the Company
overall sales total to calculate GROUP BY MP_T1 Sales.Cat_Id,
the sales percentage by Company .All_Sales

category



Advanced Calculations

Tables Joins Conkexks
Category_Sales_Ratio MP_T1_Calls,Cat_jd=mMP_T1_Cat,Cat_Id MP_T1_Calls
MP_T1_Calls s MP_T1_Cat.Zat_Id=MP_T1_Sales.Cat_Id MP_T1_Sales
MP_T1_iZak o||Cateqgary_Sales_Ratio.Cat_Id=MP_T1_Cat.Cat_Id [+ Category_Sales_Ratio
MP_T1_Sales

MP_T1 Calls MP-T1 Cat MP_T1 Sales

at_id & ateqory O ales

br Calls ™ at_Id MF—————=atIld N

Category_Sales_Ratio

at_Id ™
at_Sales_Ratic M

» Derived table used as a fact table within the universe

»>

Include in context when appropriate



Advanced Calculations

» Specify a database
aggregation on the universe
object

>

>

Objects becomes a measure

Results in object being omitted
from GROUP BY in generated
SQL

No affect on results returned
from database

As there is only one row per
category, the database
aggregations of avg, max, min,
and sum can all be used

e [ame:

Type:

I Cateqory Sales Ratio

Description:

iNumber

Select;

min{Category_Sales_Ratio, Cat_Sales_Ratio)

cat Id | cat Sales Ratio

197123
054015
179576
057816
435415
LEFLTE

i s T, [ SR R

045574




Advanced Calculations

» Within the query panel, the

ratlo ObJeCt iS used as any Data |Pr|:||:|ert|es| 47 Result Ohjects
. f_'l—@ Categury Ifo e | Categor';-'. @ Sales . @ Category Sales Ratio
other object Sl
71 Category
& Mbr Calls
& Sales
& Category Sales Ratio

C-ategunf
» Results returned are correct, a

Electronics 39,915 19.71%

the same as if a report variable i p— R
had been used Gifts 16 362 17 96%
. . Health & Beauty 11,707 5.78%

» No further actions required Ui o -
from report author or adhoc Kidd's Korner 5,503 272%

user Travel .780 4.59%



Advanced Calculations

SELECT

Same objects used in query
panel as before

Pass 1 - Result set of this

MP_T1 Cat.Category, min(
Category Sales Ratio.Cat Sales Ratio)

SELECT becomes known as

FROM MP_T1 Cat,

Company, which is used to
calculate the total overall
sales that is then labeled

( SELECT MP_T1 Sales.Cat Id,
(sum(MP_T1 Sales.Sales)/Company.All_S
ales) as Cat _Sales Ratio

All_Sales.

FROM MP_T1 Sales,

Pass 2 - Result set of this
SELECT becomes known as

( SELECT sum(MP_T1 Sales.Sales) as
All _Sales FROM MP_T1 Sales ) as
Company

Cat_Sales Ratio, which uses
All_Sales from the first pass
to calculate the sales ratio by
category.

Pass 3 — Primary SELECT
pulls results together with the
category descriptions

"GROUP BY MP_T1 Sales.Cat Id,
Company.All_Sales )
Category Sales Ratio

WHERE (
Category Sales Ratio.Cat 1d=MP_T1 Cat
.Cat_I1d )

GROUP BY MP_T1 Cat.Category



Advanced Calculations

» Category Sales Ratio only has meaning when used
Category object
» Two concerns arise from this

> Nothing forces the two objects to be used together in the query

panel
> Nothing prevents the end user from deleting the Category column
from an existing report



Advanced Calculations

Definition ~ Properties |.0.c|vanced| Keys I Source Information

—Qualification
This object has the Following qualification Far multidimensional analysis:
1 Dimension
& ¥ Measure
& O Detail
Choose hove this measure will be projected when agaregated, >

Eunction: Min :_I

Max i
—I Associate a List of Yalues — 1

Mone i :
Sum >

List Marme; ™| Hierarchical Display

l 005 r Export with universe

Reestore Defaulk | Edit., ., Displa, . .

> Properties tab of a measure object

»>

>

Choose how this measure will be projected when aggregated

Options are: Average, Count, Max, Min, None, Sum

> Avoid settings of Average, Max, Min, and Count

Determines report level aggregation after results returned by database
No affect on SQL generation or database aggregation

Default setting will be database aggregation used on the definition tab



Advanced Calculations

» For testing a region table is
added to the schema and
Included in the context

» For all projection aggregate
examples, the same query is
used

Tahles Jaoins Conkexts
Cateqgory_Sales_R.atio a| IMP T1 Calls.Cat id=MP T1 Cat.Cak Id MP T1 Calls
MP_Regions M IMP_T1 Cat.Cat_Id=MP_T1_Sales.Cat_Id 4

MP_T1_Calls '<'| MP_T1 Sales.Region Id=MP Regions.Region Id Category_Sales_R
MP_T1_Cak LI MP_T1_Cat.Cat_Id=Category_Sales_Ratio.Cat_Id

MP Ti1 Sales

MP_T1_Calls

at_id M
br Calls M
onth_Id M

J’EE| Properties |

Eateaoi C ales M
onth 14~ M

Categary_Sales_Ratio

at_Id M
at_Sales_Ratic M

MP_T1_Cat MP_T1 Sales

MP_Regions

]
egion_Mame O

fj‘l Result Objects

[ e P Test

'El—@ﬂ Category Info

l—= Category Id
|—'| Category
|—'| Region Marme
l— @ Mbr Calls

o =

|— ales

'— @ Category Sales Ratio

71 Category || 7 Region Mame| | & Category Sales Ratio | & Sales




Advanced Calculations

. el . Region C-ateguryf
> The initial results return data in ooy B s

. Electranics Central 16,921 Electranics 19.71 %
tWO bIOCkS aS the Reglon Electranics East 22,9454 Food 540 %
Name dimenSion iS nOt Food Central 10,938 Gifts 17.96 %

. . ] Gifts West 36,362 Health & Beauty 578 %
aSSOC|ated W|th the denved Health & Beauty  Central 11,707 Househald 43.84 %
tab|e Containing Category Hausehold East BE, 774 Kid's Karner 272 %

. Kid's Karner West 54602 Travel 459 %
Sales Ratlo Travel East Q2848

» When Category Sales Ratio is
placed into the same block as

Region Name, the projection cangry | S| SR | s

aggregate IS used to determine Electronics Central 19.71 % 16,921
hOW to Calculate the ratlo Electranics East 19.71 % 27,994
. Food Central 540 % 10,838

across category and region 2 i e R T
» As long as Category remains Health & Beauty  Central 578% 11,707
in the report bIOCk, a” Household East 43.84 % ag,rrd

. . . kid's Korner Wiest 272 % 5,602
prOJeCt|On aggregates Settlngs = & s i

react the same



Advanced Calculations

> Projection aggregate of Average

> Seven (7) categories el

» Sum of Category Sales Ratio Is Central 1429% 30566
100% East 14.29 % 121,057
Wast 14.29 % 41 864

» 100% /7 =14.29%

> Projection aggregate of Count
» Seven (7) categories

B
. . Hame Sales Ratio
» Asfield is formatted as a

Central 700.00 % 39,566
percentage, 700% is displayed East 70000% 121,067

West 700.00 % 41 564



Advanced Calculations

» Projection aggregate of Maximum
» 43.84% is largest ratio of all

i Region Category
Electrnn Sales Ratio

Catego Haime ales Ratig

16,921

Category Sales Ratio values EIEOn oo g s3m4%  sosee 2299

Food 10,938
East 4384% 121,057 '

> Belongs to the Household - e
iWest 43,84 % 41 964 !

category Health & Beauty  Central 578% 11,707

Household East 43.84 % 38,774

< _Kid's Karner West 272 % T
Travel East 4.59 % 9,284

» Projection aggregate of Minimum

» 2.72% is the smallest of all the
Category Sales Ratio values

Electronics

Region Category
Categony Hame Sales Ratio

Central 19.71 % 16,921

Electroni SEE ] Category 22,994
Hame Sales Ratio

Food 10,838
] _ Central 272 % 38,566
» Belongs to the Kids Korner ST iy S R L
Health & : 11,707
cateqgor st 272 % 41 868 —
g y < Househo.. — . TN —
kid's Korner Wiest 272 % 5,602
Travel East 4.59 % 9,289
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Advanced Calculations

> Projection aggregate of Sum

i 1 1 Reqi Cate
» Sum of ratio across all categories is m

100% Central 100.00 % 39,566
East 100.00 % 121,087
West 100.00 % 41 864

» Projection aggregate of None
> No aggregate projection takes place
» Category Sales Ratio is not

. . Region Category
recalculated or redistributed m

. Central 19.71 % 16,921

» In some aspects a setting of None
. Central 540 % 10,938
causes the Category Sales Ratio to e sl
be treated as dimension once the East 1971% 22,494
category is removed East 4384% 88,774
.. . . . East 459 % 4,289

» Original ratio values are maintained
. S Ies frOm bein Weast 17.96 % 36,362
preventlng a g Weast 272 % 5,602

aggregated to the region level



Advanced Calculations

Category | _ Sales | percentage |

> Compare Wlth report Va”ables Central Electronics 16,821 3.36%
Central Food 10,938 2.40%

»  Without the use of the ForEach, Central Health & Beau 11,707 5.75%
ForAll, Where, or In context East Electronics 72,994 11.36%
operators a report variable will be cedl e
projected across all dimensions in cast Trave S ——

West Gifts 36,362 17.96%

the report bIOCk est Kid's Kaorner 5,802 2T72%

» Sales Percentage is by region and Peleeiauel]  JUOIUE

by category

» |If category is removed then ratio is Region Name __Sales __ Percentage

b . I Central 39,566 19.54%
y reglon on y East 121,057 59.79%
Wifie st 41,864 2067 %

Percentage: 100.00%



Advanced Calculations

> |s Report Variable Multi-Pass?
» Initial passes are at the database level

» Subsequent passes for calculations occur at the reporting tier
» Utilize reporting tier for advanced functionality

> Derived table utilizes the more traditional approach
» All work done at the database



Advanced Calculations - Recap

» Derived Table Method

» Reuse of formula via the Universe

» Maintains one version of the truth
» Ease of use as calculation is object available for query panel
» Single location for maintenance if formula changes

» Projection aggregate controls behavior when associated
dimensions not in report block

» None or Sum should be used to maintain proper behavior

> Report Variable Method
» Recalculates according to dimensions in block
» Context operators available if behavior is not desired

» Does not require Universe development to implement new
calculations



Grains of Measurement

» Compare measures across timeframes

» Compare the number of units sold this month with the number of
units sold last month

» Business Objects offers many solutions
» One query for each timeframe
» Case statement parses date for appropriate timeframe

» Multiple SELECT statement generation
» Focus on this solution




Grains of Measurement

» Traditionalist approach

» Create a temp table with
columns of Cat_ID,
This_Month_Calls, and
Last Month_Calls

» Insert number of calls by
category in table for the current
month

» Insert number of calls by
category in table for the
previous month

» Select results for report

» Drop table

CREATE TABLE This_and_Last
(Cat_Id integer, This_Month_Calls integer,
Last_Month_Calls integer)

INSERT INTO This_and_Last (Cat_Id,
This_Month_Calls, Last_Month Calls)
SELECT MP_T1 Callis.Cat_ ID,
sum(MP_T1_Calls.Nbr Calls) 0
FROM MP_T1 Calls, MP_T1 Calendar

WHERE (MP_T1 Calendar.Month_ID =
MPP_T1 Calls.Month_Id)and
(MP_T1_Calendar .Month_Rpt_Desc ="Current
Month™)

GROUP BY MP_T1_Calls.Cat_Id

INSERT INTO This _and Last (Cat_Id,
This_Month_Calls, Last _Month Calls)
SELECT MP_T1 Callis.Cat_ ID, O,
sum(MP_T1_Calls.Nbr Calls)

FROM MP_T1 Calls, MP_T1 Calendar

WHERE (MP_T1 Calendar .Month_ID =
MP_T1 Calls.Month_Id)and
(MP_ ;1 Calendar.Month_Rpt_Desc =
- 1"

GROUP BY MP_T1 Calls.Cat_Id

SELECT MP_T1 Cat.Cat_Id, Category,
sum(This_Month Calls)

FROM This _and Last JOIN MP_T1 Cat

ON MP_T1 Cat.Cat_Id = This_and Last.Cat_Id

GROUP BY MP_T1 Cat.Cat_Id, Category

ORDER BY MP_T1 Cat.Cat_Id

DROP TABLE This_and_Last

"Current Month

sum(Last_Month_Calls)




Grains of Measurement

» Data inserted into the
temporary table contains
separate rows for
This_Month_Calls and
Last Month_Calls

» Once pulled together for
report, results are correct

» Process is very database
centric

> Very similar to the Sharing of

| Cat_ld | Thiz_Month_Callz | Lazt_Month_Calls

1| 1 25 i
5] 1 1] 5
e 2 B 1]
i) 2 1] 4
e 3 24 1]
e 3 1] 36
s 4 ] 14
e 4 12 1]
| UsLal) 5 ] an
10 5 25 1]
HEp G ] 20
3P B 40 1]
|5EE 7 ] 7

14 f 14 1]

Dimensions scenario

CAaT_ID CATEGORY | Sum(Thiz_Month_Callz] | Sum[Lazt_tonth_Callz]

1} Electranics

2 Food

3| Gifts

4 Health & Beauty
5 Houzehold

B Kid'z Fomer

7 Travel

25

)
24
12
25
40
14

i
4
36
18
a0
20
7




Grains of Measurement

» One guery for each timeframe

» Queries usually identical
except for their filters

3‘] Result Ohbjects

1 Category | | 71 ¥ear-Month | & Sales amount

" Query Filkers

<] Date Descr Equalto C'-_IF_FE_I'I':MDnth_”E

‘31 Result Chjects

71 Categaory || 71 Year-Month| | o Sales Amount

o Query Filkers

<) Date Descr Equalto . |[Current Month - 1 E



Grains of Measurement

» One guery for each timeframe

» Queries usually identical
except for their filters

» Initial results can be strange

> Depends on SP Ievel Data | Templates | Map | PR V’i:[PrevMonth].[Sales Arnaunk]
. . . ! Data e
> DlmenS|OnS are com bln@d =85 Document Category Year-Month | Sales Amount
M t — Category ; . Electronics 2004105 16,921
| 4 r r n — 71 Category (CurrentMont] ) S
easures are no =1 Category (PrevMonth) Electronics 200406
== Year-Month Food 2004/06
— 71 ‘Year-Month (CurrentMonth) )
<1 ‘ear-Manth {Previanth) Gitts 2004i05 43,962
& Sales Amount Gifts 004006
Arranged by: Alphabetic order = Health & Beauty 12004105 11,707
: . Hausehaold 2004504 32,280
: Properties 7
=R [ i Household 2004106
)8 [=] = =
Kid's Kaorner 2004504 2,762
= General -
Texk =[PrevMuonth. .. kid's kKorner 200406
Display Travel 2004106
=l Appearance




Grains of Measurement

» One query for each timeframe
» Queries usually identical

>

>

except for their filters

Initial results can be strange

» Depends on SP level

» Dimensions are combined

» Measures are not

Report variables required
» Use measures from each query
» Meaningful column headers

/3 Yariable Editor

M0, | A F. | o o..|

=57 Document
& Category
) ear-Month

@ Sales Armounk

A3 ¥ariable Editor

J?IData s Func.J B op.. |
E—‘fl Dacurnent
) Category
Y Year-Month
@ Current Month Sales
|—~J Sales Amount

~Yariahle Definition

Marne:

Cualification: |~.i Measure ;l

Tvpe: |num|:uer |
~Formula:

K

F[CurrentMDnth].[Sales Arnounk]

Edl
~ariable Definition
Mame: |Last Month Sales |
Cualification: |~J Measure LI
Tvpe: |num|:|er |
~Formula:
X

|=[PrevMDnth].[Sales Amount]




Grains of Measurement

» One guery for each timeframe

» Queries usually identical
except for their filters

» Initial results can be strange
» Depends on SP level

» Dimensions are combined _— [
» Measures are not omm
) ) @ Category (C“"e””"'inth) Electronics 22 194 16,921
> Report Varlables reqUIred o= V:ar(f:ﬂfnengtiw (Fretont) Food 10,838
1 Yeat-Month (CurrentMonth) 5
> Use measures from each query B-f s ol A o
— & Current Month Sales Health & Beauty 11,707
» Meaningful column headers Wt Housshold S434 32200
. . . arranged by: Alphabetic order » Bitks KUAB: 2,740 i
» Variables provide final results : Travel 0,260
: Properties




Grains of Measurement

» One query for each timeframe

» Queries usually identical except
for their filters

> |nitial results can be strange
> Depends on SP level

D. . b d Data | Templates | Map | PR V’F[PrevMonth].[Sales Amount]
» Dimensions are combine : Dats 2 I— — -
Yy ; mw -y
easures are no B3 C_altegﬂtf‘f ., Electronics 2004i05 16,921
. . == ategory (CurrentMonl )

> Report variables required 3 o ey A 1

- Year-Month s : Food 2004/06
> Use measures from each query R enann |l 2004105 5962

. & Sales Amount :

> Meaningful column headers e 2004199
. . . L Ty S et o Health & Beauty 2004105 11,707
> Variables provide final results i o | Housshoi 200415 32,200

- e N Household 2004/06
> Not a graceful solution for ad E*IEI W B (e sy

hoc user; Burden p|aced on Text =[prevMonth...‘| Kid's Komer  2004/06

[+ Display
report developer 5 Aopeerance s L

» For numerous requests
becomes a tiresome process

> Prompts for each query
iIncreases potential for
erroneous input



Grains of Measurement

> Need separate universe
objects which represent each
timeframe
»  Removes filter from query
panel
» Eliminate the need for report
variables
» Common solution: Use CASE
statement in object definition
to parse time span

» Case statement parses date
for appropriate timeframe

»  Within timeframe, value is
added to the measure

» Qutside of timeframe, zero Is
added to the measure

» One object for each timeframe

Seleck:

sumicase when MP_T1_Calendar.Month_Rpk_Desc = 'Current Manth' then
MP_T1_Sales.Sales else 0 end)

Select:

sumicase when MP_T1_Calendar.Month_Rpt_Desc = 'Current: Month - 1' then
MP_T1_Sales.Sales else 0 end)



Grains of Measurement

» CASE based objects simplify
guery panel

Data | Propettiss | ‘&I Result Objects
> N O q u e ry fl Iter n eed ed E_%T;::;UW Info 71 Category | |« This Month Sales| | & Last Month Sales|

> No prompts E- iy

=53] Case Solution A Query Filters

4 S| ng Ie q ue ry cre ated by end \: @ This Month Calls To filter the query, drag predefined fitters here ar dr:

— & This Month Sales

— & Last Month Calls
u Se r B 5zt Month Sales

——

FELECT
MP_T1_Cat.Category,
surmicase when MP_T1_Calendar Month_Rpt_Desc = 'Current Month' then MP_T1_Sales.Sales else 0 end),
surmicase when MP_T1_Calendar.Month_Rpt_Desc = 'Current Month - 1' then MP_T1_Sales.Sales else 0 end)
FROM

» I MP_T1_Cat,
Ingle generate
MP_T1_Calendar

HERE

[ MP_T1_Cat.Cat_Id=MP_T1_Sales.Cat_Id )

AND [ MP_T1_Calendar.Month_ID=MP_T1_Sales.Month_Id )
IGROUR BY

MP_T1_Cat.Category




Grains of Measurement

Category This Month Sales  |Last Month Sales

Electronics 22,994 16,921
Food 10,938 0
Gifts 30,400 5,862
Health & Beauty 0 11,707
Househald 56,494 32,280
Kid's Korner 2,740 2 TR2
Travel 9,289 ]

» CASE based objects return correct results
» Is this answer?

> NO

» Issue is performance
» Every row in the fact table has to be read to determine if time span criteria is met
» Fact table: 84 rows of which 15 meet time criteria
» SQL Server Trace shows 85 reads occurring for SELECT using CASE objects
» For multiple query solution, SQL Server Trace indicates 37 reads per query



Grains of Measurement

MP_T1_Calendar MP_T1 Calls MP_T1 Cat Months
Month_IC M at_id M ategary C onth_IC M
ear_Month §| br Calls M at_Id M onth_Mame <
PMonth_Fpt_Cresc et onth Id M uarter Lot
ear_Month_Dese ear [§]
ear_Mbr & ear_Manth &
Panth_Hbr I§|
ot _MHbr ™
fotr_Rpt_Dhesc s
ear_Fpt_Desc <

» Combine the good of each approach
» Separate objects for each timeframe
» Eliminate query filters
»  Maintain performance
» Force context for each timeframe
» Alias fact table for each timeframe
» Measure objects from each aliased fact table
» Utilize “Where” clause on measure objects



Grains of Measurement

» First, create alias for each fact
for each timeframe

» Alias for this month and
previous month

» Insert joins

» Joins to alias no different than
to original table

» Ensure proper cardinality is
identified
»  Allows for automatic context

P bl Rename Table. ..

iNat_id Mo

Porcals _Em
onth Id N 3= Tobles...

=R
9@] Derived Tables. ..

Tables Jains Carkexts
H Last_Month_Calls (MP_T{ Calls  [MP_Ti_Cat.Cat_Id=This_Manth_Calls.Cat_id Last_Month_Calls
etectl 0 n Months MP_T1_Cat.Cat_Id=Last_Month_Calls.Cat_id This_Month_Calls
MP_T1_Calendar This_Month_Calls.Month_Id=MP_T1_Calendar Month_ID AMD MP_T1_Calendar Month_Rpt_De
MP_T1_Calls [+ [Last_Month_Calls.Month_Id=MP_T1_Calendar.Month_ID AND MP_T1_Calendar.Month_Rpt_De <|
= - MP_T1_Cat <|MP_T1_Calendar.Month_ID=Months, Month_ID B
> Access to alias tables will be
y J This_Manth_Calls
(MP_T1 Calls)
Fa d " MP_T1_Calendar Months
lbr_Calls M onth_ID ™ f——— Plonth I [
MP_T1 Cat jorth_1d M sar_Morth 5l nth_Mame
ategory onth_Rpt_Desc c| uarter {51
at_1d M car_Month_Desc  © v M
=ar_Mbr M r Month N
Last_Maonth_Callz onth Mbr "
(P _T1_Calls) B M
tat_id M tr_Rpt_Cresc cl
MP_T1_Calls b Calls M sar_Rpt_Dese =
lanth_Td M




Grains of Measurement

Tables

Last_Manth_Calls (MP_T1_Calls) izl Cat.Cak Id=This Month Calls.Cat id

Months i
MP_T1_Calendar i
MP_T1_Calls 8 This_Morth 5.Month Id=MP T1 Calendar.Monkh ID
MP_T1_Cat 4 Last_Maonth_Calls.Monkth_Id=MP_T1_Calendar.Maonth_ID

This_Month_Calls (MP_T1_Calls)

Contexts
Last Month Calls

Thiz_Manth_Calls
MP_T1 Call=)
MMP_T1_Calendar

br Calls &
zar_Month M
th_Rpt_Do &
ear_Month_C» izl
ear_Mbr M
th_tbr M
Last_Month_Calls t Mbr M
(MP_T1_Calls) & c
c

onth_Id M

» Create contexts

Months
]

onth_Marme <
uatter Lo
&l
&}

aar
zar_anth

tr_Rpt_Cnesc
MP_T1 Calls at_jd M sar_Rpt_Desc
br_Zalls M

» Use Detect Context option in Designer if join cardinality has been

maintained

» Delete all contexts and regenerate as new dimension tables are added

or fact tables aliased for additional timeframes

» Context created for each time based fact table alias
» Alias table names are default names of contexts, so name aliases wisely



Grains of Measurement

» Create measures for each
timeframe

»

»

Object names should reflect
timeframe

Such as This Month Calls and
Last Month Calls

» Where clause enforces
timeframe against the date
table

»

If moved to the join between
alias and date table, the
where clause only added to
the generated SQL when
object from date table is also
a result object in the query
panel

Select:

sumi This_Month_Calls.Mbr_Calls) ;‘

Wwhere:
MP_T1_tCalendar.Month_Rpt_Desc = 'Current Month' _-_]
=l

Select:
sumiLast_Month_Calls.Mbr_Calls) _-_l
=

Where:
MP_T1_Calendar.Month_Rpt_Desc = "Current Manth - 1 _:J
=

|
W

|
i




Grains of Measurement

» Alias based objects simplify
guery panel

> No query filter needed

» Single query created by end
user

>  NoO prompts

$1 Result Chijects

7] Category || & This Month Calls) | & Last Month Calls|

Category This Month Calls  [Last Month Calls

Electronics 25 5
Food B 4
» Correct results returned 2 = L
Health & Beauty 12 18
Household 25 a0
Kid's Korer 40 20

Travel 14 T



Grains of Measurement

» Contexts result in separate

SELECTSs for each timeframe  [=oow =7

MP_T1_Cat.Category,

. . 52 sum{This_Morth_ Calls. Mor_Calls)
> If JOIN_BY_SOQL setting is MR i

MP_T1_Cat,

Yes, then one SELECT EHEE%:E:IEHJQ‘S—""””“—G"SJ

statement generated and (ErP ]

derived table S cre ated for AND { MP_T1_Calendar Month_Rpt_Dest = ‘Current Month' )
ISR.OUP BY

MFP_T1_Cat.Category

each timeframe

» Database combines result
sets

FELECT

MP_T1_Cat.Cateqgory,

sumiLast_Month. Calls.Mbr_Calls)
FRCM

MP_T1 Cat,

MP_T1 Calls Last Month Calls,

MP_T1_Calendar

HERE

[ MP_T1_Cat.Cat_Id=Last_Month_Calls.Cat_id )
AMD ( Last_Month_Calls. Month_Id=MP_T1_Calendar Month_ID )
AMD ( MP_T1_Calendar.Manth_ Rpt_Desc = 'Curent Month - 1° )
IGRCLF BY
[MF_T1_Cat.Category




Grains of Measurement - Recap

> Alias fact table for each desired timeframe
» All joins to each alias are identical
> All dimension tables joined to each alias
> Create contexts
» Make use of Detect Context feature in Designer
» Measure objects created from each alias reflect
timeframe
» Where clause in object definition enforces timeframe



Semi-additive Measures

> Additive Measures
» Most common
» Aggregation is applied consistently to all dimensions
» Measures roll up within a dimensional hierarchy

» Semi-additive Measures
» Semi-additive measures are additive across some dimensions
» But are not additive across one or more of the dimensions

» Time is the usually the exception dimension

» Other aggregate functions such as average, minimum, maximum may
be valid over the dimension but not sum

» Examples
» Periodic measures such as account balances
» Level measures such as inventory and headcount




Semi-additive Measures

> Traditionalist approach
» OLAP driven
> No relational solution beyond re-query of database

» For Business Objects, only complete solution exists
using Web Intelligence

» Desktop Intelligence can be used if drilling on the exception
dimension is not required

» Requires use of many features
> Derived tables
» Aggregate awareness
» Query drill option



Semi-additive Measures

]
El*rf;] Mp T2 Account MP_T2_Calendar
* 71 Date Id alendar_Crate (]
T AcctId 2y _OF ek H
ay_OF_Month M
i T acck Mbr i OF Y M MP_TZ2_Account
¢ 7] Acck Balance ay_of Calendar M f———= [rate_ID M MP_T2_fcet_Info
P eel:day 2F Month & cet_ID M Acct_ID ™
o Q p T2 Calerdar wel:_OF Month M cet_Balance M cet_Mbr M
-7 Calendar Date eck_OF Year H cct_Open_[rate B
i @ Mayx Date wek_OF Calendar M cot_Status M
onth_oF_Cuarter ™
T Day Of Week onth_OF_Year M
71 Day OF Manth l:-nth_OF_FCaIendar x|
uarter_OF Year |
7 Day OF Year uarter OF Calendar M
- 01 Day Of Calendar ear_OF Calendar ¥
oo @ May Dake ID
> T Weekday OF Month

» Example will be based on 3 database tables
» Calendar, MP_T2_ Calendar, as a dimension
» Base account table, MP_T2_Info, as a dimension
» Ending balance by account by date, MP_T2_Account, as a fact



Semi-additive Measures

» Need derived table to reflect last balance entered for
each account for each month

» Date for balance entry should be last date of the month even if
entry is for an earlier date

» Use Business Objects to create the required SQL



Semi-additive Measures

» Create month end derived erivedTables

table by account Derved Tabe | cct Moreh End
Enter 0L Expressian:
» Returns latest date for each SELECT
. . MP_TZ_Calendar,Month_OF_Calendar,
account within the fact table MP_TZ_Account.Acct D,
max{MP_T2_Calendar. Calendar_Date) as Acck_Month_End_Date,
> Entry |n the e nd | ng balan ce FggﬁMP_TZ_CaIendar.Day_OF_CaIendar]l as pcck_Month_End_Date ID
MP_Tz_Calendar,
table only on those days -T2 hccount
haV|ng aCt|V|ty [ MP_Tz_Calendar.Day_Of_Calendar=MP_TZ_Account,Date_ID )
GROUP BY

MP_T2_Calendar.Month_oOF_Calendar,
MP_TZ Account.Acct I0]




Semi-additive Measures

» Sample results from using the
account month end derived

table Month Of Calent Max Date Max Date ID
> February 2006 month end < 101 gj ;Ségggg T —
date for account 101 is 101 1275 (3731 72006 36605
2/28/2006 10 1276 [441/2006 35507
» February 2006 month end
date for account 104 is
2/27/2006
103 1285 [1/31/2007 39112
103 1286 [2r28/2007 39140
103 1267 [3/312007 39171
103 1288 |40 2007 39172
103 1290 [6/30/2007 29262
103 1201 [7r312007 39293
103 1293 los30/2007 39354
103 1296 [12/31/2007 39445
104 127317312006 38747
< 104 1274|2127 2006 S0 A
104 1275 [3/31 2005 38805




Semi-additive Measures

» Second derived table for
month ending dates

» Used to force ending balance
dates to be the same for all
accounts

» Actual month end dates

» Sample results from derived
table

»  Month end for February 2006
is 02/28/2006

Derived Tables _
Ceerived Table I Month_End

Enter QL Expression:

SELECT
MP_TZ_Calendar,Maonth_OF_Calendar,
max(MP_Tz_Calendar.Day_Of_Calendar) as Manth_End_Date_ID,
max{MP_T2_Calendar.Calendar_Date) as Month_End _Date

FROM
MP_TZ_Calendar

GROUP BY
MP_TZ_Calendar,Manth_OFf _Calendar

g:ll::rl:dg: Max Date ID Max Date
1273 57 a7 1/31,/2006
1274 35775 27282006
1275 30806 3212006
1276 35836 4/30/2006
127 3087 5312005
1278 35897 B/30/2006
1279 38928 L2006
1280 35955 8/31,/2006




Semi-additive Measures

B#l-{gh] Mp T2 Account

[+ (@5 Mp T2 Calendar

EJ <& Acct Markh End

-7 Manth OF Calendar

7 AcckId

71 Acct Month End Date

¢ 71 Acck Month End Date Id
(=3 Month End

- 71 Month End Date Id
“-7) Manth End Date

MP_T2_ Calendar

alendar_Drate
ay_OF Waak
ay_OF Manth
ay_OF Year
ay_OF Calendar
eakday OF Manth
eek &f Month
eak OF Year

eek Of Calendar
onth_OF Quarter
onth_oF Year
onth_OF Calendar
uarter OF Year
uatter_OF Calendar
ear_OF Calendar

R E I E R E I E T ED

MP_T2_account

Manth_End

Acct_Month_End

onth_OF Calendar
cck_ID
cct_Month_End_Doate
cct_Month_End_Crate I

ZO0FZF

MP_T2_Acct_Info

fFe————— Month_OF_Calendar
onth_End_[rate ID
onth_End_Drate

cct_ID

cct_Mbr
cct_Dpen_Date
cck_Shatus

PP R

24

F30

» Add derived tables to universe

» Month end derived table is joined to calendar table

» Month end by account derived table is joined to the fact table



Semi-additive Measures

» Resulting universe used to
create query

»  SQL from this query will be
used to create the derived
table for the reporting
universe

» Sample results from query

» As previously seen, the last
ending balance entry in
February 2006 for account
104 was on 02/27/2006. Using
the month ending date from
the month end derived table
in the query has the month
end date show as 02/28/2006

Result Objects

1 AcctId] 1 Acct Balance| 1 Month End Date| 71 Month ©F Calendar| 71 Month End Date Idl

<

Month End ST Acct Month Of Month End
Date Balance Calendar Date Id
1/31.,2005 101 160131 1273 387y
1/31,/2006 102 260131 1273 35747
1/31.,2005 103 3E0131 1273 3aTary
1/31,2006 104 460131 1273 35747
2282006 101 160228 1274 ot Pl
2282006 102 260228 1274 38775
228/2006 103 J60225 1274 35774
572006 104 AB0227 [ 1274 [T
3312006 101 160331 1275 35806




Semi-additive Measures

> SQL used for derived table

Derived Table | fcct_Month_End_Eal

within reporting universe
Enter 0L Expression:
» Rename the account balance SELECT

MP T gk I

i < MP_TZ_Account.Acct_Balance as Acck_ME_Balance, — —>
column to reflect its month i e B
H Acck_Month_End,Maonth_OF_Calendar,
ending value Monih_End Month_End_Date_ID
FROM
{ SELECT




Semi-additive Measures

=] Tables Joins

E! Account Info
E@ Measures

& |0cck Ending Balance

MP_TZ_Accounk

MP_TZ_Calendar

Acct_Month_End_Bal  |MP_TZ_pcct_Info.Acct_ID=MP_TZ_Account,Acct_ID
[+{MP_T2_&ccount.Date_ID=MP_TZ2_Calendar.Day_OF_Calendar
MP_TZ_pcck_Info  <f|Acck_Monkh_End_Bal.Acct_Month_End_Date ID=MP_TZ_Calendar.Day_Of Calendar [
MP_Tz_acck_Info,Acct_ID=dAcct_Month_End_Bal, Acct_ID

i “- @ pcct Balance
E-@ Tirne
> 1 Calendar Date
L7 Year-Manth

MP_TZ_Account

MP_T2_Acct_Info

Acct_Month_End_Bal

ook I

4 cet_ME_Balance
onth_End_Cate
onth_OF Calendar
anth_End_Drate_ID

ZZAQZF

MP_T2_Calendar

Koalendar_Date

Dray _OF Week

[ray _OF_Manth

Cay _OF Year

Dray _OF Calendar
eekday _OF Month
eek_OF_Month
eek_OF_Year
eek_OF_Calendar
onth_OF Quatter
onth_OFf_Year
onth_OF_Calendar

ouarter OF Year

[ouarter_OF Calendar
ear_iof_Calandar

EEE T FE SR E

730

» Add derived table for month end balance to universe

» Becomes a fact table
» Join additional dimension tables

Acck_Month_End_Eal
£|MP_T2_Account




Semi-additive Measures

» Create Acct Ending Bal object

» Aggregate aware
» Uses either the derived table

H Seleck:
or the endlng account balance @Aggregate_Aware!sum{Acck_Month_End_Eal. Acct_ME_Balance), il
table sumiMP_T2_Account, Acck_Balance)) =
=l
» Setup aggregate navigation
» Derived table should not be
referenced if the Calendar R T
. . Liniverse Tables: ssociaked Incompatible Ohjecks:
Date object Is part of the o et T (@ ot o
query = MP_TZ_account #-T (g8 Measures
. 1 MP_T2_Acct_Info =1 & Time
> If Calendar Date IS Used then !j MP_TZ_Calendar >F-7 71 Calendar Date

w7 71 Year-Morth

the ending account balance
table (MP_T2_Acount) is
referenced



Semi-additive Measures

» Query to return month ending
balance for each account

» Results are correct

>

Balances within table
MP_T2 Acount are formatted
as AYMMDD with:

» A = account id

» Y =year
» MM = month
» DD =day

Ending balance for account
104 in February 2006
occurred on the 27t while it
occurred for all other accounts
on the 28"

47 Resul: Objects

71 Year-Maonkh

71 Acct Id

71 Acck Kby

& Acck Ending Balance

Acct Ending
Year-Month Balance

2006-01 100101 160,131
2006-01 102 100202 260,131
2006-01 103 100337 360,131
2006-01 104 104044 460,131
2006-02 101 100101 160,228
2006-02 102 100202 260,228
2006-02 103 100337 360,228

< 2006-02 104 104044 460,227 >
2006-03 101 100101 160,331



Semi-additive Measures

» Generated SQL shows
derived table being used

> Drilling into time hierarchy

requires query drill to be
enabled

»

Access the document
properties

Enable Use query drill

Do not use Scope of Analysis
on the query panel

SELECT

cast(MP_T2_Calendar.vear_Of Calendar as char(4)) + ' + case when MP_T2_Calendar.M’
onth_Of _Year » 9 then cast(MP_T2_Calendar Month_Of_Year as char(2)) else '0' + cast(M
P T2 Calendar.Month Of Year as char(1)) end,

MP_T2_ Acct_Info.&cct_ID,

MFE T2 Acct Infoscct The

surmiacct_Month_End_Bal. Acct_ME_Balance) —

ROM

Docurnent Properties

Document Properties

Keywords;
Locale: English {United Skates)

Dacument Options

»

[T Refresh onopen

[¥ Enhanced viewing

¥ Use querﬁrill



Semi-additive Measures

I Acct Ending
Calendar D: Balance

311108 101 100101 160,201
o 211108 102 100202 360,201
» Drilling down to Year-Month 21106 103 100337 360,201
reveals balances by date 211108 104 104044 460,201
227I06 101 100101 160,227
2127106 102 100202 260,227
227I06 103 100337 360,227
2127106 104 104044 460,227
2128106 101 100101 160,228
» Query drill adds Calendar
Date to the query
» Since Calendar Date is now
part Of the query’ aggregate SE;E&LP_W_Calendar.‘r’ear_Of_CaIendar as char(41) + ' + case when MP_TE_CaIendar.M‘
onth_Of Year = 9 then cas alendar. Month_Of ear as char else '0' + cas
awareness invokes the Pl O T o2 e 1 oo [ Yo et oo Dk cosi(l
balance ending table sEl )
(MP_T2_Account) in place of i At R

RO

the month end derived table



Semi-additive Measures

| Tables Jains Cantexts
Bl 43 Account Infa Acck_Month_End_Bal  |MP_TZ_Acct_Info.Acck_ID=MP_TZ_Account.Acct _ID Acck_Month_End_Bal
E o Acck_Qkr_End_Bal MP_T2_aAccount.Date_ID=MP_TZ_Calendar.Day_Of_Calendar MP_TZ_Account
Co T At d MP_T2_Account [+ |cct_Month_End_Bal.Month_End_Date_ID=MP_TZ_Calendar.Day_Of_Calendar |Acct_Qtr_End_Bal
1 Acck Nor MP_TZ2_acck_Info A|MP_T2_acct_InFo.Acck_ID=Acct_Month_End_Bal.Acct_ID
MP_TZ2_Calendar Acck_Ctr_End_Bal. Quarter_End_Date_ID=MP_TZ_Calendar.Day_Of_Calendar

1 Acct Open Date
1 Acct Skatus
@ Measures

MP_T2_Acck_Info.Acck_ID=Acct_Qtr_End_Bal Acct_ID

" MP_T2_Account
& Acct Ending Balance ) N MP T2 Calendar

- @ Acct Balance Wcct_ID M I alendar_Date [}
E‘@ Time pcct_Balance M Cray_OF Week ™
E = Cray_OF Manth ™
= 152 Day_OF Year M
71 Year-Manth MP_T2_fwcct_Infa Day_OF Calendar M
Lo Calendar Date Wcct_ID [ #icct_Manth_End_Bal eekday_OF Month M
pcct_Mbr 5] pcct_I0 M eek_OF_Manth ™
paect_Cpen_Date =} pucct_ME_Balance M aek_OF Year ™
Phcct_Status H lonth_End_Cate o eek_OF_Calendar ™
onth_OF_Calendar M onth_OFf Quarter M
4 onth_End_Date_ID M onth_Of Year ¢
onth_Cf Calendar ™
B4 Kuarter_OF_Year ™
fouarter_OF Calendar M
Acct_Qtr_End Bal ear_OF Calendar &

fhect 10 M

Wcct_QE_PBalance M 730

Iouarter_End_Date )

fouarter_OF_Calendar N

fouarter End_Date ID N

2

» The next logical step is add more levels to the time hierarchy

» Build a derived table for quarter ending balances
» Modify the existing derived table for month ending balances
» Use same technique used to develop month ending table

» Add Year-Quarter object to the time hierarchy



Semi-additive Measures

» Modify Acct Ending Bal object

» Add the quarter ending
balance table to the aggregate

Select:
aware @aggregate Aware(sumifock Oty End_Bal.Acck_QE_Balance), ;IJ
sumifcck_Month_End_Bal.Acck_ME_Balance), sum(MP_TZ_Account, fcck_Balance)) m=
=
> _ Q Select;
C re ate th e Ye a'r u arte r cask{MP_T2_alendar.Year_OF_Calendar as char{4)) + -Q' + ;‘

cask(MP_TZ_Calendar, Quarker_Of_Year as char(1]) =

object Bl



Semi-additive Measures

> Add Year-Quarter object to
the time hierarchy

» Alter the aggregate navigation

» The new derived table for
guarter ending balances is not
compatible with either the
Year-Month object or the
Calendar Date object

{~ Default Hierarchies (dimension objects)

[#- (@] Account Info
-] Time
=+ 71 Year-Guarker
-I Year-Manth
71 Calendsr Date

* Custom Hierarchies

=3 Time
-a
'I Wear-Month
71 Calendar Date

[ew

Remove

!

Mave g

f

Mowe Dovn

Universe Tables:

Associaked Incompatible Objects:

! Acck_Maonth_End_Eal

* ﬂ bAcck Qkr End_Bal
[ MP_T2_Account
-~ Mp_T2_acct_Info
m MP_TZ_Calendar

-7 [gh) Account Info
-7 (g5 Measures
=1 3 Time
=7 71 Year-Quarker
¥ 7 Year-Morth

“ 7 [Calendar Date




Semi-additive Measures

» Query to return quarter ending
balance for each account

» Results are correct

» Remember, balances within
table MP_T2_ Acount are
formatted as AYMMDD with:

» A = account id

» Y =year
» MM = month
» DD =day

» Ending balance for account
104 in 2006Q2 occurred on
the June 29t while it occurred
for all other accounts on the
June 30t

‘31 Result Chijects

1 Year-Quarker| | 71 Acck Id

=1 Acck Mbr

& Acct Ending Balance

Acct Ending
Year-Quarter Balance

2006-:1 100101 160,331
2006-:1 102 100202 260,331
2006-:1 103 100337 360,331
2006-1 104 104044 460,331
2006-212 101 100101 160,630
2006-22 102 100202 260,630
2006-212 103 100337 360,630
< 2006-22 104 104044 40629 >




Semi-additive Measures

> Drilling into Q2 shows the ending T
balance for each account at the Mm

end of each month in Q2 o S 1ene
i . 2006-04 102 100202 260,401

> Since Year-Month is now part of T o T
the query, aggregate awareness s i e 480,401
will use the derived table for 00606 101 100104 160,530
month ending balances instead of 2006-06 102 100202 260,630
the quarter ending balances table 2006-06 103 100337 360,630
2006-06 104 104044 460,629

> Drilling into June shows the

ending balance for each account m

for every day a transaction 628105 100101 160,628
BiZ2BImeE 102 100202 260,628
Occurred Bi2armeE 103 100337 360,628
» Now that Calendar Date is part of 612810 104 104044 460,528
. . . BI29INE 1020 100202 260,629

will use the daily ending balance
. . BI29ME 103 100337 360,629
table instead of the month ending i il A JaE
derived table Br30M06 101 100101 160 630
BI30I0E 1020 100202 260,630

B/30/08 103 100337 360,630



Semi-additive Measures - Recap

> Create derived table for each desired timeframe
» All joins to each derived table should be identical
» All dimension tables joined to each derived table

» Create contexts as a precaution

» Object definition for associated measure uses aggregate
awareness to navigate across derived tables

> Create time dimensions that reflect granularity of derived
tables

» Setup aggregate navigation such that each derived table
IS compatible only with its time dimension

> Enable Use query drill on the document properties within
Web Intelligence

» Do not use Scope of Analysis within the query panel




Data Subset

» Analyze a subset of data against the whole

» Compare the origins of most recent transactions to historical
transaction origins — discover a change in user behavior

> Analyze a subset of data that meet specific criteria

» Locate latest status record of a customer, product and analyze
those that meet certain requirements

» Business Objects offers many solutions
» Derived tables used as a filter to obtain subset
» Separate queries for each subset
» Or use Grains of Measurement methodology to refine



Data Subset

» Traditionalist approach

>

Create a work table for most
recent transaction date for
each account

Obtain the most recent
transaction date for each
account

Create a work table for the
historical and recent
transaction counts by channel

Insert number of recent
transactions for each account
by channel

Insert total number of
transactions by channel

Select results for report

Drop work tables

CREATE TABLE LAST_TRANS
(Acct_Nbr char(16), Tran_Date date)

INSERT INTO LAST_TRANS (Acct_Nbr, Tran_Date)
SELECT Acct_Nbr, max(Tran_Date)
FROM checking_tran
GROUP BY Acct_Nbr

CREATE TABLE TRANS_COUNTS
(CHANNEL CHAR(1), HIST_CNT INTEGER,
RECENT_CNT INTEGER)

INSERT INTO TRANS_COUNTS (CHANNEL, HIST_CNT,
RECENT_CNT)
SELECT a.CHANNEL, O, COUNT(a.TRAN_ID)
FROM checking_tran a, LAST_TRANS t
WHERE a.acct _nbr = t.Acct Nbr
AND a.tran_date = t.Tran_Date
GROUP BY a.channel

INSERT INTO TRANS COUNTS (CHANNEL, HIST_CNT,
RECENT_CNT)
SELECT a.CHANNEL, COUNT(a.TRAN_ID), O
FROM checking_tran a
GROUP BY a.channel

SELECT c.channel _descr, sum(t.HIST_CNT),
sum( t.RECENT_CNT)

FROM channel_descr c, TRANS_COUNTS t

WHERE c.channel_nbr = t.channel

GROUP BY c.channel _descr

ORDER BY c.channel _descr

DROP TABLE LAST_TRANS
DROP TABLE TRANS_COUNTS




Data Subset

» The LAST_TRANS work table B
contains one entry for each e e
account representing the last B
transaction date for that B
account. :&iﬁﬁﬂﬂﬂﬂﬂﬂli@ﬁi?ii P

|channe|_u:|esu:r HIST_CHT | RECEMNT_CHT

1 [&CH 9972 0

2 |ACH ] 127

» The TRANS_COU NTS work 3 |Branch 0 202
. 4 |Branch 207 0

table contains separate rows "5 | Check 0 100
. . £ |Check 10714 0

for the historical and most "7 [Electionic 0 a0
3 |Electronic 9037 0

rece nt cou ntS 9 |Internet 4498 0
10 | Internet ] a7

11 |Other 0 =]

12 | Other 427 0

13 |Paper 434473 0

14 |Paper 1] 243

15 |Wwire ] =]

16 |'wire 583 0




Data Subset

channel_dezcr | Sum(HIST_CHT] | Surm[RECEMT _CHT]

1 |ACH 9372 127
2 |Branch 207 202
3 |Check 10714 100
4 |Electronic 037 a0
5 |Intermet 4496 a7
B | Other G427 ]
7 |Paper 43443 343
g Wi aha3 79

> Once the results are pulled together from TRANS COUNTS, the
numbers are correct

» Process is very database centric
» 8 SQL statements sent to database
» 2 work tables used to house temporary results

» Very similar to the Grains of Measurement scenario
> Only worse



Data Subset

» Derived table LAST_TRANS

» Returns most recent date for
each account number on which
a transaction took place

» Add to universe

» Join to the transaction table

» checking_tran.Acct Nbr =
LAST_TRANS.Acct_Nbr
AND checking_tran.Tran_Date =
LAST_TRANS. last_date

Derived Tables ] i

Derived Table

Enter S0l Expression:

I LAST_TRANS

select max(tran_date) as last_date, acct_nbr from checking_tran group by acck_nbr

custarner_name accts | checking_acct checking_tran

fust id M ——= fust_id M ust_jd M Tran_Id M
ncome M cct_type o facct_nbr = foust_Id M
lage M cet_nbr o inimum_balance M \'ﬁ piccr_Mbr <
ears_with_bank 8] cct_start_date =} er_check_fee &) fohannel_Hbr M
nbr_children M cct_end_date =} laccounit_active a3 fSession_Id M
Etreet_nbr M acet_start_date ] Koheck _MNbr M
Etreet_narne < facet_end_date o Tran_Cruration M
postal_code [ tatting_balance M [Tran_amt M
ity_name c knding_balance M Principal_amt M
Etate_code [= nterast_Amt M
narne_prefix o jewe_Palance M
first_name < CAL Tran_Drate ]
Skt rige o (Sys_Calendar. CALENDAR) rvan Time p
gender [ alendar_date D t-hannel <
Frarital_status Lo Hay_of week M [Tran_Code L=3

Hay _of_rmonth N

Hay_of vear M

= — Hay_of calendar M

rnarital_description eekday_of_month M

atital_status S aak_of_month M

arital_deser G cele_of year N

LAST_TRANS

ast_date o
cct_MHbr <

CHAMMEL_XREF

HAMMEL_MBR M
HAMNMEL_CD o

X channel_dascr
hannel_nbr [&

hannel_descr




Data Subset

» Create a new filter object

» Specifies the join between the
derived table (LAST_TRANS)
and the transaction table

Definition |

Mame:

I Last Transactions By Acck

Descripkion:
|
]
Where:
LAST_TRANS, Acct_Mbr = checking_tran. Acct_hbr AND ;I """""
LAST_TRANS last_date = checking_tran.Tran_Date

Tables. ..




Data Subset

» Does the filter work? 3 Resulk Objects

. . =1 Acck hNbr . =1 Tran Date. =1 TranId . =1 Channel Marme| .J CK Gross Tran .ﬁ.mt-
» List all transactions by account

o Query Filkers

To filter the gquery, drag predefined filkers here or drag objects here then use the

Channel CK Gross
Tran Date |Tran Id Hame Tran Amt

0000000013624862  1/4/95 Faper £38.70

> Query returns a” transaCthnS 0000000013624862 1/11/95 2 Eranch F3709.28
0000000013624862  4r8/95 ¥ Faper F67.32

for eaCh account as expeCted 0000000013624862 4119595 a8 Check £0.00
0000000013624862 7114195 12 Electronic 547 61

0000000013624862 725095 13 Internet £0.00

000000001 3624862 81395 15 Paper £18.30

0000000013624862 91295 17 Paper F123.76



Data Subset

> Does the filter work? B _ _ _ .
. T AcckMbr |7 TranDate | 71 TranId || 71 Channel Mame | & CK Gross Tran Amk
> Same query as before but with |-
fl Iter 0 bJ eCt ad d € d o Last Transactions By Acck

Channel CHK Gross
Tran Date Tran Id Hame Tran Amt

> Query returns onIy 0000000013624862  12/17/35 Other $15.54
0000000013624892  12/23/95 1681 Wire $0.00

transactions which occurred on 0000000013624982  12/31/95 56 Paper 5191.11
the most recent day fOI’ each 0000000013625002 12025085 18 Electranic $691.07
0000000013625032 12023435 132 Paper $19.56

account 0000000013625512 1212095 78 Paper $228.89

000000001 3626052 12723595 81 ACH F17.99



Data Subset

» Generated SQL for the first
guery is fairly simple

» Generated SQL for the second

SELECT

checking_acct.acct_nbr,

checking_tran. Tran_Date,

checking_tran, Tran_Id,
charnel_descr.channel_descr,

sum (checking_tran. Tran_amt)

FR.OM

checking_tran,

checking_acct,

charnnel_descr

WHERE

[ chiecking_acct.acct_nbr=checking_tran.Acct_Mbr )
AMD ( checking_tran. Channel=channel_descr.channel_nbr )
GROLIP BY

1,

4

tl

2
a
4

guery is similar to the first
but...

» Derived table add to the FROM
clause e
» Filter object enforces join in the

WHERE clause which restricts
transactions to the most recent <

SELECT

checking_acct.acct_nbr,
checking_tran, Tran_Date,
checking_tran, Tran_Id,
channel_descr.channel_descr,
sum (checking_tran, Tran_amt)
FROM

checking_tran,

checking_acct,

select maxitran_date) as last_date, acct_nbr from checking_tran group by acct_n
L LAST_TRANS,
channel T T

HERE

—
{ checking_acct.acct_nbr=checking_tran.Acct_Mbr )

AND { checking_tran.&cct_Nbr=LAST_TRAMS, Acct_Mbr and checking_tran, Tran_Date=LAST_TRANS.last_date )

AMD [ checking_tran.Channel=channel_desgrchagnel nbe i
AL,

-
{ LAST_TRAMS, Acct_Mbr = checking_tran.Acct_Mbr AND LAST _TRAMS last_date = checking_tran.Tran_DD
T B,

day for each account

RN



Data Subset

< HIStOrlcal query ‘31Result Chjects
» Count of transactions by B | | @ Trans Count
channel across all transactions 7 Cuery Fiters

Tao filter the guery, drag predefined filters |

» Recent transactions

» Same as the historical query 1 Result Obects
but with filter object specified 3 Charnel Name | | @ Trans Court
» Count of transactions by  Query Filters
channel across the most \f Last Transactions By Acct

recent transaction for each
account



Data Subset

» Each query returns a separate

block

» Counts for each channel
category higher for historical

query

]
Channel Hame Trans Count

ACH gav2
Branch 20017
Check 10,714
Electronic 9037
Internet 4 4896
Other 6427
Faper 43,443
Wire 8,583

Channel Hame Trans Count

ACH 127
Branch 202
Check 100
Electronic 40
Internet a7
Other 1]
Faper 343

Wiire 74



Data Subset

MostRecet | | |

F i Channel HName |Trans Count |Percentage

Channel MName |Trans Count |Percentage

» Additional formatting required

ACH 9,972 8.83% ACH 127 12.24%
> Add percentage for eaCh Branch 20,217 17.88%  Branch 202 10.46%
Check 10,714 948%  Check 100 9.63%

Channel Electronic 3,037 2.00% Electronic a0 B.ET%

> Add addltlonal header rOW to Internet 4,496. 3.98% Internet a7 3.56%
. Other 5,427 569%  Other 60 5.78%

each block to label which block Paper 43,443 38.45%  Paper 343 33.04%

: Wire 8,593 T.EO0%  Wire 79 T61%

represents WhICh Count Percentage: 100.00% Fercentage: 100.00%

»  Or with a bit more work

| wstrcal | MostRecem| |

Channel Hame
ACH

» Combine into a single block 2672, B33% 1 12.24%
Branch 20,317 17.96% 202 19.46%

» Add additional header row to Check 10,714 9.48% 100 9.63%
label which count is which Electranic 9,037 8.00% a0 5.67%
Irternet 4,495 3.98% a7 3.56%

> Add percentages Other 5,427 5.69% B0 5.76%
Paper 43,443 38.45% 343 33.04%

\iire 8,583 7.60% 79 TE1%

Fercentage: 100.00% 100.00%

SLIDE 93
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Data Subset

» Solution #1
> Derived table returns most recent transaction day by account
» Join derived table to transaction history table

> Filter object which references join between derived table and
transaction history table

> |ssues with current solution — Burden on report builder
» Multiple queries required
» Extensive formatting required once result sets are returned

» Refinement to current solution
» Alias transaction table
» Derived table joined only to the transaction table alias
» Create contexts
» Separate objects for historical and recent transaction counts
» Similar techniques as used in Grains of Measurement scenario



Data Subset

" Tables

accts
CaL (Sys_c.alandar(ALENDng I‘I

rhannel_descr 4

q
Hchecking tran. Channel=channel _desi

b

tran. Acck A
3113

channe!

Contexts

checking tran

CHARMEL YOEE

customer_name accts

oot _start_date
cct_end_date

rratital_description

atital_deser - €

» Alias the transaction table

» Join same tables to the alias as joined to the transaction table itself

D
=}

checking_tran

nding_balance

CAL
(Sys_Calendar.CALENDAR)

fran_1d
ust_Td
fcet_Mbr
hannel_br
ession_Td
heck_Hbe
[Tran_Duration
Tran_Amt
Principal _amt
nterest_Amt
ew_Balance
[Tran_Date
[Tran_Time

Code

OODFFZZFZZIZOZE

ay_of_week
2y _of_rnonth
ay_of_year
sy _of_calendar
eekday_of_month
ek _of manth
ek _of_year
eek_of_calendar
onth_of_guarter
onth_of_year
onth_of_rslendar
uatter_of_year
uarter_of calendar

|ast_checking_tran
(checking_tran)

[Eession_Id
heck_Mbr
[Tran_Duration

[Tran_Arat
Principal_simt
nterest_Amt

ZZZZZZZZZIZZZIZZ

ar_of _calendar

ew Balance

CHAMMEL_¥REF

HAMMEL_CD

chaninel_deser

hannel_descr

LAST_TRAMS

» LAST TRANS derived table is joined only to the alias

» Detect/create contexts



Data Subset

» Create channel class

» Move objects from the
transaction class

> All objects reference the
dimension tables joined to the
transaction table and the newly
aliased transaction table

> New measure object which
counts only the recent

» Includes only the most recent
transactions for each account

>  Where clause will enforce join
to the derived table
(LAST_TRANYS)

El{ﬂ Channel

> 7 Channel Mame
'I Channel Code
-7 Channel Mo

Definition |Properties I Aidvanced I Keys I Source Infarmation I

B  Hame: Type:
I Recent Trans Count lNumber LI
Description:
=
4]
Seleck:
count{last_checking_tran, Tran_Id) __ﬂ
o
=
here:
LAST_TRAMNS. Acck_Mbr = last_checking_tran. Acck_MNbr AMD ;!
LAST_TRAMNS.last_date = last_checking_tran. Tran_Date _I ==
-

Tables. .. |

Parse I




Data Subset

» Single query
» Trans Count counts all

transactions &1 Result Objects

> Rece nt Trans Cou nt cou ntS 1 Channel Mame| | & Trans Count| | & Recent Trans Count
only the most recent o Query Fiters
tran SaCtionS on eaCh account T filter the guery, drag predefined filters here or drag

» No filter required as it is part of
the Recent Trans Count object

Recent
Channel Trans Trans
L HName Count Count
» |nitial Results

ACH 8,972 127
» Single block Branch 20,317 202
» Appropriate column headers et 1.1 e
Electronic 9,037 40
Internet 4 496 ar
Other 6,427 B0
Faper 43,443 343

Wire 8,583 78



Data Subset

» Multiple SELECTSs generated

>

Multiple SELECTSs created as
the measures come from
separate contexts

First SELECT returns count
against all transactions

Second SELECT returns count
against only the most recent
transactions

JOIN_BY_SQL rules still apply

E_4 Join SELECT

% sSelect1 channel_descr.channel_descr,
L@ selectz | count{checking_tran.Tran_Id)
FR.OM
checking_tran,
channel_descr
WWHERE
[ chiecking_tran. Channel=channel_descr.channel_nbr )
GROUP BY
1

EELECT
hannel_descr.channel_descr,
count{last_checking_tran. Tran_Id)
FROM
checking_tran last_checking_tran,

select max(tran_date) as last_date, acct_nbr from checking_tran graup by acct_nbr

) LAST_TRANS,

channel_descr

HERE

( last_checking_tran.acct_Nbr LASTTRANSAth nd last_checking_tran. Tran_Date=LAST_TRAMS.last_date )
AND ( last_checking_tran.Channel=channel_descr.channel_nbr

AND ( LAST_TRANS.Acct_MNbr = last_i h kgt LACCt_Mbr AND LAST_TRANS last_date = last_checking_tran. Tran_Date
GROUP BY

i

)



Data Subset

Recent
Channel Trans Trans
Hame Count Percentage Count Percentage
ACH

94972 8.83% 127 12.24%

Branch 2037 17.98% 202 19.46%
Check 10,714 9.48% 100 9.63%
Electronic 5,037 2.00% g0 8.67%
Internet 4 4496 3.989% 7 3.56%
Other 6,427 5.69% ]| 5.78%
Paper 43,443 3B.45% 343 33.04%
Wire 8,583 7.E0% 74 T.E1%
Fercentage: 100.00% 100.00%

» Final formatted results
» Use the calculation wizard to add percentages to each measure

» Can more be done?

» Use techniques in Advanced Calculations section to move percentage
calculations to the universe
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Data Subset - Recap

» Derived table used to identify data subset to be analyzed
» Derived table used as filtering mechanism
» Solution #1
» Create filter object to force join to derived table
» Multiple queries using filter object(s) when appropriate
» Format report to properly label resulting figures
» Solution #2
» Alias data table being segmented
» Create same joins to alias as to the original table
> Derived table only joined to the alias
» Detect/create contexts
> Measure object from derived table forces join to derived table




Multi-Pass - Recap

» Covered 5 different scenarios calling for multi-pass SQL
» Sharing Dimensions Across Fact Tables
» Calculations Which Require End Results
> Blending Grains of Measurements
> Need for Semi-Additive Measures
» Analyzing a Subset of Data

» Often not restricted to one solution
» Good news....
» Business Objects does not force you into a solution
> Bad news...
» Business Objects does not force you into a solution
» Decide where to place burden and to what degree

> Think in terms of traditionalist approach to solve new
situations




Multi-Pass SQL

Questions?



