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Introduction

Questions

Introduction

Collaborator: Herning Municipality

@ Home care department.

@ Business intelligence solution.

Existing technology

Operational home care system: Rambgll Care

What is missing?

Analytic capabilities
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@ Are there special correlations between the functional
evaluation and the granted service package, i.e., is there for
example a subparameter in the functional evaluation that is
decisive for a change in the granted service package?

© Has there been a change in the inspected time and the
granted time for citizens with similar characteristics based on
the functional evaluation?

@ Are there geographic conditions regarding both grants and
functional levels?
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Rambgll Care
Questions

Our Focus

Has there been a change in the functional level between 2003 and
today?

Question 3

Are there differences in the inspector's grants, i.e., are two
comparable citizens granted different services based on the
functional evaluation?

\
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@ Source Data and ETL Process
@ Source Data
@ Extract-Transform-Load
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Databases

Oracle - 9.5 GB

Production DB for the Rambgll Care System.
@ More than 100 tables

@ More than 100 views

SQL Server - 9 GB

Data Warehouse for Focus Care

@ 98 Dimension tables
@ 27 Fact tables
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Databases

Oracle - 9.5 GB

Production DB for the Rambgll Care System.
@ More than 100 tables

@ More than 100 views

SQL Server - 9 GB

Data Warehouse for Focus Care

@ 98 Dimension tables
@ 27 Fact tables

Documentation

NONE!!!
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Oracle Database Design

@ Both danish and english named tables, i.e. Client and Klient

@ Some tables are referenced all over the place, especially
MODULE_TYPE

@ Standard system extended with things as an afterthought

@ Tables can contain completely different things
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Source Data and ETL Process Source Data
Extract-Transform-Load

Oracle Database Design

@ Both danish and english named tables, i.e. Client and Klient

@ Some tables are referenced all over the place, especially
MODULE_TYPE

@ Standard system extended with things as an afterthought

@ Tables can contain completely different things

@ Mostly consists of only null checks

@ Few foreign keys used
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Peter Poulsen, Lars Schunk, Lasse Soelberg Bl in the Home Care Sector 11/32



Source Data and ETL Process Source Data
Extract-Transform-Load

Example from table EVALUATION_HISTORY

Droratle | EHEVALATION HISTORY |
Columns | Data | Constrainis | Grants | Statistics | Colurn Statistics | Triggers | Dependencies | Details | Partitions | Indexes | SQL
& 7 @ acions. .
B column Name |8 catatvpe  [§ Mulable |pata pefaut [{ cotuvno [§ primary key [§ comments
C_CPR_NO CHAR{ 10 BVTE) Mo (nully 1 1 +The dlients personal CPR-number {Centrale Person Register).
EVALLUATION_NO NUMEER(3,0) Ho ) 2 2 -+hey
| MODULE _T¥PE_No> NUMBER, Ho o & 3 -+Unique number of the module types
EVALUATION DATE  DATE Yes ) 3 (nully +date
EXPERT_JUDGEMENT ~ WARCHARZ(4000 B... Ves ) 4 (null) +expert judgement
EVAL_VALUE NUMBER(6,2) Ves (rully 5 (null) +value
CREATED_INI WARCHARZ(10 BYTE) Ves (nully 7 {null} +Ini of the person that created the evaluation
DRAFT WARCHARZ(1 BVTE) Yes " 8 {ull) +indicates a draft
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Example from table EVALUATION_HISTORY

B> orack VALUATION HISTORY |
Columns | Data | Constraints | Grants | Statistics | Column Statistics | Triggers | Dependencies | Detalls | Partitions | Indexes | 5QL
& 7 @ actions..,
|8 column hame |8 catatvpe  [§ Mulable |pata pefaut [{ cotuvno [§ primary key [§ comments
c_CPR_NO CHAR{10 BVTE) Mo (rully 1 1 +The clients personal CPR-number (Centrale Person Redgister).
EVALUATION_NO NUMBER(3,0) Ho o) B 2 +eey
| MODULE_TYPE MO MUMEBER. Ho 0 B 3-+Lnique number of the madule kypes
EVALUATION DATE  DATE Ves trul) 3 (Ul +date
EXPERT JUDGEMENT  WARCHARZ(4000B. ., Ves fruil) 4 (Ul +expert judgement
EVAL_VALUE MUMBER (6,2} Yes (rully 5 {rully +value
CREATED_INI WARCHARZ10 BYTE) Yes (rully 7 {null} +Ini of the person that created the evaluation
DRAFT WARCHARZ(1 BYTE) Ves ‘rv' 5 (null +indicates a draft

[ orace | [EHEVALUATION_HISTORY

Columns | Data | Constraints | Granks | Skatistics

Column Statistics | Triggers | Dependencies | Detals | Partitions | Indexes | SOL

MO
(ny
(ny
(ny
(ny

A 17 @) actions..

[ Constraint Mame ‘E| Constraint Type ‘Sear(h Condition |E| Reference Owner | Referenced Table ‘E Reference Constraint Mame |E|7
FRCLIENTAEVALUATION_HISTORY Forsign Key (ruy GOMSORG CLIENT SPRKLIENT

SY5_C0010021 Check "C_CPR_NO" IS NOT NULL (rull (rul) trul)

S¥S_C0010022 Check "EVALUATION_MO" IS MOT MULL  {nully () trul)

SY5_C0010023 Check "MODULE_TYPE_NG" IS NOT NULL {nully (nul) (i)

HPKEVALUATION_HISTORY Primary_Key () (rul) () (il
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Architecture

ETL
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Source Data and ETL Process urce Data
Extract-Transform-Load

Design of the Data Warehouse

- 5 dimEvaluation
tempEvaluation dimAgeGroup || Evaluation_Key
_BI Evaluation_Key ﬂ AgeGroup_Key _I MavawD_
| Evalustion_tamber | A | vake
AgeGroup_Key | Agecrow | pescription

Evaluation Date_Key

L
| Evalustion_ciient_Key
L
L

Evalustion_Employes_Key

Date
9] pate Koy
dimClient N
9] cient_key | vonen
| Client_crr factEvaluation ] ver
| clent_pame 5] Evaluation Clent_ter | weskend
| clent_githvear 9] Evalation_Employes ey | payname
| cient_Gender 8| Evabuation Date_Key | Monthiame
| cient_address || Evalustion_number | reirvesr
| ctent_Fioor 9] Evalation_schema_key oo | quarter
| cient_Postcode 8| AgeGrovp ey
| dientciy 9] Evaluation ey
| client_zone Evaluation_value
| cient_gpname dimEmployee
| dlient_croistrier 8] Employes_xey
| Employes_Persanehic
Employes_CPR.

Employes_Name

L
_I
| Employee_street
L
L
|

dimEvaluationSchema
9] Evaluation_schema_xey
| MainGroup_tiumber

Employee_PostCode
Employes_Cty
WainGroup_Description

L
| subGroup_number
=

Employee_Position

SubGroup_Description
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Source Data and ETL Process Source Data
Extract-Transform-Load

Extract Employee

Source Table
o PERSONNEL

@ Contains 2919 entries

@ Where about 600 entries are not employees, but more like
functions, i.e. Week-end rute 5

Peter Poulsen, Lars Schunk, Lasse Soelberg Bl in the Home Care Sector 14 /32



Source Data and ETL Process Source Data
Extract-Transform-Load

Extract Employee

Source Table
o PERSONNEL
@ Contains 2919 entries

@ Where about 600 entries are not employees, but more like
functions, i.e. Week-end rute 5

What is extracted?

PersonelNo (ini)
CPR

Name

Address

Position
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Transform And Load Employee

@ Remove all employees without a CPR
@ Set PostCode to 0, if it does not exist
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Source Data and ETL Process Source Data

Extract-Transform-Load

Transform And Load Employee

Transform

@ Remove all employees without a CPR
@ Set PostCode to 0, if it does not exist

o Create the Employee table

@ Create a DataTable with all records
@ Use SqlBulkCopy to add the DataTable to the DW
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Source Data and ETL Process Source Data
Extract-Transform-Load

Fact Table

Temporary Table
@ One entry for each evaluation
@ Contains the evaluation number

@ Contains keys for Citizens, Employee, Date and AgeGroup
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Source Data and ETL Process Source Data
Extract-Transform-Load

Fact Table

Temporary Table

@ One entry for each evaluation
@ Contains the evaluation number

@ Contains keys for Citizens, Employee, Date and AgeGroup

Fact Table

@ For each evaluation, get the 20 rows with the actual
evaluations from the source DB (MainGroup, SubGroup and
Value)

@ Add the information from the temporary table to the fact
@ If any values are 0 or null, disregard the entire evaluation
@ For each 50.000 facts, add them to the DW.
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© OLAP Cube and Bl Application
@ Creating the OLAP Cube
@ Bl Application Tool
@ Examples
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Examples

OLAP Cube and BI Application

Creating the Dimensions

Attributes Hierarchies Data Source Yiew
Diirn Dt
L Dmoge Hisrarchy
2 Date key
F + Year
2 Day Name “ Hafear ¥ | fierarchy a
B et vear o vty | mbusher
2 Month
H HoMenth ¥
2 Month Name: R
3 Quarter >
S weekend Day
5 vear Manth

Vear
‘Weekend

Quarter

the Home Care Sect:
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Creating the OLAP Cube
Bl Application Tool
Examples

OLAP Cube and BI Application

Creating the Dimensions

Attributes Hierarchies Data Source Yiew
|2, Dim pate
Herarchy [F]
Date Key il B
Day + Year
Day Name “ HafYewr ¥
§ ol vear 5 Quater ¥
= Month
i Month ¥
2 Month Name: R
£ Quarter ¥ 7 Date_Key
= weekend Day
E Year Monith

‘ear
Weskend
DiayMame:
MonthMame
Halfrear
Quarter

Creating the Hierarchy

@ Date Hierarchy

@ Age-Group Hierarchy
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Creating the OLAP Cube
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Examples

OLAP Cube and BI Application

Creating Calculated Measures

Calculated Measures
o Count

@ Average
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Creating the OLAP Cube

OLAP Cube and BI Application BI,APPI“CMIOH Tra
Examples

Creating Calculated Measures

Calculated Measures

o Count

@ Average

Seript Organizer Hame: &
£ command [average

1 [J CALCULATE

z

2 Parent Properties 5]

dvrage

Parert hierarchy!

Patent member:

»

Expression

[Measures] . [Evaluation Value] / [Measures].[Faot Evaluation Gount]

Calculation Tools

[ retadeta | 9 Functions | [ Templates |
Measure Group:

& Addbional Praperties

[<ait> Foitmat string: ['#.##0,00-# #e0,00 =
) DS20A DY ] vsitle [rue =1
gl Measures y =
& 1 Dim Age Group Hon-empty behavior: | =] L
) 1 Dim client —|  Associsted measure group: [(undefne) =l
(=1 15 Dim Date [
(5 1o Dim Employee || B o
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Creating the OLAP Cube

OLAP Cube and BI Application BI V}-\pp\iriatlon Tool
Examples

Browsing the OLAP Cube

Measure Group: Diensian Hierarchy Operatar Filter Expression |
<Al JF || s H
Drop Filter Fislds
= Drop Colur
12 Dim Emplayee Age Group ~ |Age| Evaluation Yalue|Fact Evaluztion Courk | Average|
14 Dim Evaluation -2 772 320 2.41750
16 bim Evaluation Schema 3 21740 12520 1.73847
16 Fact Evalustion - 47958 28120 1.7054
@ 2§ Evalustion Cliert key 5 59012 41940 164549
B I Evalustion Number -8 143474 88260 162558
86-0; 94822 55400 171183
96-100 8060 4320 186574
101-108 772 340 2.27059
Grand Total 386610 231220 167204
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Creating the OLAP Cube
Bl Application Tool
Examples

OLAP Cube and BI Application

TARGIT

@ OLAP Cube.
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Bl Application Tool
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OLAP Cube and BI Application

TARGIT

@ OLAP Cube.

Select measure:

Grouped by <Attribute>
. with <Attribute> on the criteria line

. selected on the following criteria:
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Creating the OLAP Cube
Bl Application Tool

OLAP Cube and BI Application Sempls

TARGIT

@ OLAP Cube.

Select measure:

Grouped by <Attribute>
. with <Attribute> on the criteria line

. selected on the following criteria:

Different Graphs

Tables
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Creating the OLAP Cube
Bl Application Tool

OLAP Cube and BI Application Sempls

Questions

@ Did any development happen, over time, in general?

@ Did any development happen, over time, in the main group
category "Husfgring"?

@ How is the distribution, of females over age, of the evaluation
values.
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Bl Application Tool

Examples

OLAP Cube and BI Application
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the OLAP Cube
Bl Application Tool

OLAP Cube and BI Application Sempls

Evaluation Value Distribution over age for females
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OLAP Cube and BI Application

the OLAP Cube
Bl Application Tool
Examples

Evaluation Value Distribution over age for males

Fact Evaluation Count
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Creating the OLAP Cube

OLAP Cube and BI Application 2 Apliteziitern Toel
Examples

Evaluation Value Distribution over age for males, cleaning
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Future Work
Conclusion
Questions

Future Work and Conclusion

@ Future Work and Conclusion
@ Future Work
@ Conclusion
@ Questions
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Future Work
Conclusion

N uestions
Future Work and Conclusion Q

Future Work

More Requirements, Working on Requirement 3

°
@ More Attributes, more analysis possibilities
@ More Calculated Measures

°

Find a way to use the comments for analysis purposes
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Conclusion

Designed a Data Warehouse
Implemented the ETL

Created the OLAP Cube

End User Analysis on the OLAP Cube
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Questions

@ What can be done to make the process more time optimal?
At the university? In Herning?

@ How could the comments attached to each evaluation form,
or row, be used to improve the analytic possibilities of the
data warehouse?

@ How to implement a weights for overall analysis?
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