Data Warehousing and Data Mining
- Case Studies -

Inventory

Order Management
OncoNet

MEDAN

Acknowledgements: | am indebted to Michael Bohlen for providing me his
slides, upon which these lecture notes are based.

J. Gamper, Free University of Bolzano, DWDM 2011-12



Inventory Example/1l

- Consider a large grocery chain with a central
warehouse and several retail stores

- Advanced retail business requires inventory
information.

= Making sure the right product is in the right store at the
right time minimizes out-of-stocks and reduces overall
iInventory carrying costs.

= The retailer needs the ability to analyze daily quantity-on-
hand inventory levels by product and store.
- Design dimensional models that support the
analysis of inventories for retail businesses
(grocery stores).
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Inventory Example/2

 The value chain identifies the natural, logical flow
of an organization's primary activities.

« Operational systems provide snapshots at each
step with interesting data and performance metrics

Retailer Issues
Purchase Order

L Deliveries at

Retailer Warehouse

| Retailer Warehouse

Inventory
| Deliveries at Retail
Store
| Retail Store
Inventory

L» Retail Store Sales
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Inventory Example/3

- 3 different inventory models
= |nventory periodic snapshot
= |[nventory transactions
= |[nventory accumulating snapshot
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Inventory Example/4

Model 1: Inventory Periodic Snapshot

= Every day (or at some other reqgular time interval) the
Inventory levels of each product is measured and stored
as a new row in the fact table

- Business process: Analysis of retail store inventory

- Granularity: Daily inventory by product at each
individual store

 Dimensions: Date, product, and store
« Facts/measures: Quantity on hand

Date Dimension

Date key (PK) Product Dimension

Product Key (PK)
Product Attributes ...

Date Attributes ...

Store Dimension /
Store Key (PK)
Store Attributes ...
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Inventory Example/5

- Inventory generates dense snapshot tables
= |n contrast, POS Retail Sales table was sparse
- Consequently, inventory fact table is growing fast
= 60.000 products x 100 stores = 6 Mio. rows each time
= With a row width of 14 bytes, this is 84 MB each time
= 1 year of daily snapshots would be 30 GB

- Reduce snapshot frequencies over time

= Last 60 days of inventory at daily level
= Weekly snapshots for older data

= |nstead of 1.095 snapshots in 3 years, only 208 snapshots
would be required
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Inventory Example/6

- The quantity on hand is a semi-additive measure

= Can be summarized across products and stores, but not
across time

= Different in POS Retail Sales table: Sold entities are
counted only once
- All measures that record a static level (inventory,
financial account balance, measures of intensity
e.g., temperature) are inherently non-additive
across time and possibly other dimensions.
= Can be aggregated along time dimension by averaging
- A note about SQL AVG function

= Cannot be used to compute the average over time, since
it averages over the number of rows

= Avg inventory over a cluster of 3 products in 4 stores
across 7 days would divide the summed value by 84
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Inventory Example/7

 Model 2: Inventory Transactions

Record every transaction that affects inventory

* |Inventory transactions in the store chain

Receive product

Place product in to inspection hold

Release product from inspection hold

Return product to vendor due to inspection failure
Place product in bin

Authorize product for sale

Pick product for shipment

Ship product to customer

Receive product form customer

Return product to inventory from customer return
Remove product from inventory
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Inventory Example/8

« Model

Date Dimension Product Dimension

Warehouse Dimension
Warehouse Key (PK)
Warehouse Name

Vendor Dimension

Warehouse Address
Warehouse City
Warehouse Zip

... and more

Inventory Transaction Type Dimension
Inventory Transaction Type Key (PK)
Inventory Transaction Type Description
Inventory Transaction Type Group

- Contains most detailed information, e.q.,
= How many shipments from a given vendor?
= On which products more than one round of inspection?

- Reconstruction of exact inventory numbers is
possible, but not practical!
= Used in combination with other fact table
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Inventory Example/9

 Model 3: Inventory Accumulating Snapshot

= One row in the fact table for each shipment of a particular
product to the warehouse

= This row tracks the disposition of the shipment through
the warehouse

o l.e., provides an updated status of the shipment as it moves
through the warehouse

« Assume that the inventory goes through a series of
events, e.qg., receiving, inspection, bin placement,
authorization to sell, picking, boxing, and shipping.
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Inventory Example/10
* Model

Date Received Dimension

Date Inspected Dimension

Date Placed in Inventory Dim

Date Authorized to Sell Dim

Date Picked Dimension

Date Boxed Dimension

Date Shipped Dimension

Date of Last Return Dim
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Inventory Example/11

 Value Chain Integration

= Provide analysis across the business to better evaluate the
performance (not just at the individual department level)

o End-to-end perspective high-level management to customer
= Requires integration and consistent handling/use of data
o Individual fact tables for processes + shared dimensions
- Shared dimensions are crucial to design data
marts that can be integrated

= Allow to combine performance measurement for different
processes (also known as drill across)

Promotion Dimension

Store Dimension

\ Product Dimension

P

— <_ B

Warehouse Dimension
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Inventory Example/12

- Data Warehouse Bus Architecture

= A standard bus interface for a data warehouse

environment that allows to implement separate data
marts that can be successfully integrated

= Based on conformed (similar) dimensions that are shared
by the data marts

R L

h-:znc

Store Sales

a8 AREN

« Guides the overall design and breaks down the
development process into small chunks (DMs)
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Inventory Example/13

- Data Warehouse Bus Matrix
= Tool to create and document the bus architecture

= Rows represent business processes (translate into DMs)
= Columns represent a suite of standardized dimensions

COMMON DIMENSIONS
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Retail Sales

Retail Inventory

| Retail Deliveries

| Warehouse Inventory

| Warehouse Deliveries

| Purchase Orders
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Inventory Example/14

* Creating the DW bus matrix is one of the most
Important up-front deliverables of a DW
Implementation

= Create a comprehensive list of dimensions before filling in
the matrix

 The rows provide a concise overview about the
dimensionality of the individual DMs

« The columns show the interaction between the
DMs and the common/shared dimensions
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Inventory Example/15

e Conformed Dimension

= Either identical or strict mathematical subsets of the most
granular, detailed dimension

= Have consistent dimension keys, and consistent column
names and values
« Roll-up dimensions conform to the base-level
atomic dimension
= Brand table is a strict subset product table

EroguitKDir?lglrgion Brand Dimension
roduct Key Brand Key (PK
g{ggu'\j:t Dgscription Brand Degéripti)on
umber ipti
Brand Description Conforms g:?:;é?%ﬁiﬁ;ﬁgﬁuon
g:tb:;é?%rgszﬁzﬁgﬂtlon Department Description

Department Description
Package Type Description
Package Size

... and more
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Order Management Example/l

- Order management consists of several critical
business processes (order, shipment, invoice
processing, etc.) and measures (sales volume,
Invoice revenue, etc.)

« Warehouse bus matrix

i

\
%

/Eﬁ.‘

S/8/ 88

/&' £/3/4
Quotes |}( }HX XX
Orders ]?"- XXX i X | X
Shipments 11x|iiixl?‘~
MTE'_. . L —iumn b matrix for order manager
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Order Management Example/2

« Model

Order Date Dimension Product Dimension

Order Date Key (PK) — |
Order Date

Order Date Day of Week

Customer Ship To Dimension

Requested Ship Date Dimension

Requested Ship Date Key (PK) Sales Rep Dimension

Requested Ship Date

Deal Dimension

* |ssues
= Should there be a “Ship Date Key” in the fact table?

= Can/should Order Date Key and Requested Ship Date Key
be foreign keys to the same dimension table?
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Order Management Example/3

- Role-playing: When a single dimension appears
several times in the same fact table,
= e.g., order date and requested ship date
* Should not be FK to the same dimension table
= SQL would require the two dates to be the same
= We might want to constrain the two dimensions differently

- Might be one physical table, but each of the roles
should be defined as a view with different labels

Date Dimension
Date Key (PK)
Date

Date Day of Week

create vielv/

Order Date Dimension
Order Date Key (PK)
Order Date

Order Date Day of Week
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create view ...

Requested Ship Date Dimension
Requested Ship Date Key (PK)
Requested Ship Date

Requested Ship Date Day of Week
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Order Management Example/4

« Multiple hierarchies often coexist in a dimension
table, especially for customer-oriented dimensions
= Natural geographic hierarchy
= Zip Code defines a second hiearchy

« Can have different number of levels
- Should all be supported in a DW

Customer Ship To Dimension
Customer Ship to Key (PK)
Customer Ship To ID (NK)
Customer Ship To Name

Customer Ship To Address
Customer Ship To City

Customer Ship To State

Customer Ship To Zip + 4
Customer Ship To Zip Region
Customer Ship To Zip Sectional Center
Customer Bill To Name

Customer Bill To Address Attributes
Customer Credit Rating

Customer URL
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Order Management Example/5

- Fact normalization: Further normalize the fact

table and collapse all measures into a single
measure along with a dimension that identifies the

type of the measure.

Amount Dimension
Amount Key (PK)
Amount Type (gross, discount, ...) —

- Makes only sense if
= fact table is sparsely populated and no computations are
made between measures of different type

= e.dg., medical tests where different things are measured
and data is sparse
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OncoNet DW/1

« Collaboration with Hospital Meran
= BSc thesis of A. Heinisch

* OncoNet is an application for the management of
patients undergoing a cancer therapy

= Cancer therapy follows a treatment plan / protocol

Event type Event description  Date

Data collection Ct Thorax Day 60, 100, 360, 720
Data collection Ct Abdomen Day 60, 100, 360, 720
Data collection Hemogram Day 110

Medication Zofran Day 1

Medication Adriblastina Day 1
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OncoNet DW/2

- Business process: Analysis of cancer therapies
= How many patients with normal blood pressure after ...
= Which dosages of drug A were successful to reduce ...

- Granularity: Individual events of the

chemotherapy

= |ncludes measurements, examinations, questionnaires,
etc.
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OncoNet DW/3

- Patient Dimension and Drug Dimension

Date Dimension

Patient Key (SK)

Patient ID

Patient First Name

Patient Last Name

Patient Gender

Patient Address

Patient ZIP Code

Patient Phone Number
Patient Profession

Patient First Language
Patient Height

Patient Weight

Patient Body Surface Area
Patient Place of Birth

Patient Birthday Date key
Patient Death Date Key
Patient First Admission Doctor
Patient First Admission Area
Patient Smoking Indicator
Patient Cigarettes per Day
Patient Alcohol Indicator
Patient Alcohol Amount per Day

Drug Dimension

Drug Key (SK)

Drug ID

Drug Name

Drug Category

Drug Active Substance

Drug manufacturer

Drug Quantity Unit

Drug Quantity Unit Description
Drug Administration Type
Drug Administration Location
Drug Packaging

Drug Packaging AIC Code
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OncoNet DW/4

 Normalized fact table
= One measure only

= Type of measure is described in Event and Investigation
dimension
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OncoNet DW/5

1 1 1 1 2 11,4

- I

Hemogram HB g/dl
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MEDAN DW/1

- MEDAN

= MEdical Data Warehousing and ANalysis
= Collaboration between the Hospital Meran and the FUB
» http://www.inf.unibz.it/dis/projects/medan

« Objectives

= Conduct research and create competences in the field of
medical data warehousing and analysis

= Build a BI/DW solution
1 Administrative DW
1 Medical DW

= Develop and apply data analysis/mining techniques
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MEDAN DW/2

- Data sources in a health care environment
= |nternal production systems (SQL, Excel, Text files, ...)
= External information systems

Programme
Leistungen - Aktiva

Dataware House

Land

Kosten - Passiva
Gebtinde

J. Gamper, Free University of Bolzano, DWDM 2011-12




MEDAN DW/3

- Example: Budgeting in the controlling department
= Complex Excel spreadsheets have been used in the past

cde B0 BUDGET 2009 BUDGET 2010
L S R S TS
WVOLU ML, MIX E QUALITA' PRODUZIONE. Limite MATURATO BUDGET PESO Limfte Limite
superions inferiore  superiore
Dimessiordinari T . .0 0% 270 3
Trasferimenta 0% B e
ggdidegenza 0% 993
nopostiletto T 0%
Accessi day hospitalsurgery i
n. posti letto day hoeg feurg. _ . 0%
Totals attivita per estermi__ 0 0%
0 0%
) _ %
] ) [
0. ; i
n° prest, dl rad, x dimesai ordin %
i ben sape  486.304 411.702 : _
53
} _ 3an. ] 1 %
“Totals consumi ) 419,351 1 %
cost] personale (non da planificare)  socs. | 994.834 02888 e e
13 personale 626 | -106% ... 2%
presenza media T
Tassoullbzzoleti ot
degerzamedia . 0%
tasso _op . _W-
-
- e
- 0%
B 0%
servizio frasporti: n” pazient ~ 0%
servizio tragpori: € . 0%
Summe Gewichtung
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MEDAN DW/4

- Example (contd.)

= A QlickView application to replace Excel
= Direct access to the data sources

= Data integration in QlikView

= No DW in place

Reporting Controlling
(QlikView)

=
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MEDAN DW/5

- Example (contd.): QlikView application

'_‘Je_r_gleic_h :

knstenstellenkode 1

knstenstellenkode 2

O
knstenstellenkode 3

o
knstenstellenkode

e
knstenstellenkods 5

i
kostenstellenkods &

O
knstenstellenkods 7

o

Tag 22
o

Monat b=
i

Trimester o
-

dahr b
(*

Inskitut ¥
%

Aufnahmeskation -

Ordentliche Entlassungen
Yerlegung
Stationdre Aufenthaltstage
Bettenanzahl
Day hospital Bettenanzahl
Day surgery Bettenanzahl
OBI Bettenanzahl
Day hospital Zuginge
Day hospital Bettenanzahl
Totale Aktivitat fiir Externe
Totale Aktivitdt fiir Interne -
Totale erhaltene Aktivitét
- davon Laboraktivitdten
- davon Radiologieaktivitaten
Anzahl der Labordienstleistungen x ordentli...
Anzahl der Radiologiedienstleistungen x or...
¥Yerbrauch von sanitdren Giitern -
PHT + H-O5P2 -
¥erbrauch von nicht sanitaren Gatern -
Andere Kosten -
Totaler ¥Yerbrauch -
Personalkosten {nicht zu planen) -
Personaleinheit -
Durchschittliche Prasenz
Anzahl der Labordienstieistungen x ordentli...
Durchschnittliche Bettenbelastung
Operative Rate
Prozenteil der Eintagesaufnahmen
Durchschnittliches DRG Gewicht
Passive Mobilitat der Provinz -
Aktive Mobilitat der Proviz -
Mobilitdt von Innsbruck -
Transportdienst: Anzahl der Patienten
Transportdienst: €

134321
G168
1671241
12569
10960
1573

36
39635
B3
2922344

14735
]
14735
0,00
0,11

400,94
5,86

9,83

i, 00%
3,350,900, 00%
1,00

31408
3.459.685,00 €
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MEDAN DW/6

- Example (contd.): QlikView application

LI

N B
| 'y

Y vergleich | 0 Cabor

Ordentliche Entlassungen

¥Yerlegung i i
Stationdre Aufenthaltstage i 1]
P ————"| Dettenanzat o s
Ta o Day hospital Bettenanzahl G033 633
d = Day surgery Bettenanzahl 1342 1342
OEI Bettenanzahl 30 30
Maonak i : i
- Day hospital Zugange 0 0
iy = Day hospital Bettenanzahl 63 a3
- Totale Aktivitat fiir Externe i i
Totale Aktivitst Ffiir Interne - -
Jahr T s
= Totale erhaltene Aktivitat 1] 1]
- = - davon Laboraktivitdten 0 0
Institut - % - davon Radiologieaktivitdten i i
: Anzahl der Labordienstleistungen ® ordentli... - -
Aufnahmestation = Anzahl der Radiologiedienstleistungen X or... - -
¥erbrauch von sanitdren Giitern - -
PHT + H-D5P2 - -

¥erbrauch von nicht sanitdren Gatern - -
Andere Kosten - -

Totaler ¥erbrauch - -

Personalkosten (nicht zu planen) - -

kostenstelenkode 1

kKostenstellenkodes 2 . % R p
e Durchschittliche Prasenz 400,94 400, 34
Kostenstellenkods 3 " || | Anzahl der Labordienstleistungen x ordentli... 0,00 0,00
o Durchschnittliche Bettenbelastung - -
Kostenstelenkode 4 ) - Dperative Rate - B
£ Prozenteil der Eintagesaufnahmen 0,00%: 0, 00%s
Kostenstelenkode 5 A Durchschnittliches DRG Gewicht - -
c Passive Mobilitat der Provinz - -
Kostenstellenkode 6 i Aktive Mobilitét der Proviz - :
e Mobilitst von Innsbruck - -
Kostenstellenkods 7 = Transportdienst: Anzahl der Patienten 31406 31406
‘P= Transportdienst: € 3.459.683,00 € 3.459,685,00 €
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MEDAN DW/7

= Difficult to convince decision makers to build a DW as the
core of a Bl solution
= QlikView is mainly an analysis tool and cannot replace a DW
o Rather ad hoc
o Difficult to control data quality
o Not scalable for many applications, changing sources, etc.

Reporting Controlling Reporting Controlling
(QlikView) (OBI)

<l >

DWH
(Oracle)

Integrazione Dati
(oDl)

] o
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MEDAN DW/8

« Architecture
= QOracle ODI for ETL part and ODS
= QOracle DB for the DW
= QlikView and OBI for data analysis

Data sources oDSs DW Data analisi

~— OLAP

T
5 3 3
DB interni > — >
(Merano)
v B

Report

File Excel

Y
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MEDAN DW/9

« Conceptual model of the
data cube Hospital_Stay

S
d
d

Nome*

Each event stores a o

Nome*

hospital stay of a patient

Nome*

Reparic 13

ministeriale

imilar model for
ata cube Services and
ata cube Transfer

Nome™
Nome*
Nome*

Oy
=
-
=
Nome™ ™
=
)
2

{) Naziene
Regione
ASL

Comprensorio

Presidio

Nome®

7
L Ricovero

Dimissicne

F_RICOVERI

n trasferimenti
99 degenza

n prestazioni lab.
n prestazioni rad.

tariffa drg
peso_drg
(O cattegoria*
Sigla & Tipo®
Versione ICD9 () Nome*
DiagnesiL1 {J Mome"
DiagnesiL2 - Nome*
Diagnosi L3
Sigla O Cattegoria*
Versione ICD9 ) e
Intervento L1 (7 nomer
Intervento L2 5 yome*
Intervento L3
Nome* |
AsL (J Nome*
Comprensorio = Nome*
Area amministrativa -5 Nome*
Settore -5 Nome*
Centro di responsabilita < Nome*
Centro di costo ()

aziendale
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Cittadinanza*

Sigla
Nome*
") Nazione
Nome*
= Regione

ASL

Comprensorio

>y g
Comunita comprensoriale - Provinci

Distretto sanitaric

Nome"
CAP
@ Comune
residenza nascita
Assistite (=

Nome™
Sigla

a

Tilolo studio™

Descrizione*
(O Tipe
Descrizione®
() Sesso
Descrizione®
(¥ Fascia eta
Eta
Descrizione®
(_Jstato civile
Descrizione®
(Ustato assistito

nascita

d
ecesso @ Data

Nosografico

Descrizione*

Regime ricovero

Descrizione*

Motivo DH

Descrizione*

Tipo ricovero

Descrizione®

Provenienza

Descrizione*

Modalita dimissione

Descrizione*

Onere degenza

Descrizione®

Traumatismi

Descrizione®

Riscontro autoptico

Descrizione*

Tipo proponente

Descrizione*

Classe

Descrizione®

Dimissione protetta

Descrizione®

Dimissione protetta grado

Descrizione*

Classe anestesia

Descrizione*

Visita anestetica

Descrizions*

Ricovero ripetuto

Descrizione*

Anno

Ricovero appropriato

Quadrimestre (C} ) Semestre

() Trimestre

Settmana mese ()

Settimana anno ()

Descrizione®
Giomo settimana ()
Giomo mese (O

Giome anno O

Dimissione

(QMese

Descrizione breve”
Descrizione lunga®
Descrizione breve

Descrizione media*®

Descrizione lunga*
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MEDAN DW/10

- Logical model of the data cube Hospital Stay
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; r) d reso DR nuRBER 5.4 P KEY_COMURE_RASOTA  MUREZER 100
) i TRARS IMIZIG oaTe P KEY_COMUME_RESIDENZL  MUREZER 100
O_oRG . i TRARZ_ARE e naa_sTTe YARTNARZ 11 TR
- cevoma munBER Lol ’ d s TS AR ETE
copice_oRa VARCHAR 15 BYTE! M o ) - 7 B_SAMPLE0EL
oRa_nGne_T VARCHARS 1200 BYTE! Y, J { B+ KEY_DiNRo_SDO1 numBER ol
oRa_none_oE VARCHAR 1208 EVTE! ) h ' ' CODICE_PROVERIERZA VARGHARZ 12 EBYTEI
TIPO_DRA_SIOM  WARCHARZ 12 BYTEI \ PROV_DESCR_IT VARCHARZ 100 BYTEI
TIPC_CRA_MGMEIT  WARCHARS |20 BYTE! ;I ! | - PROW_DESCRDE VARCHARZ (100 BYTE!
TIPC_DRA_MORE_DE  WARCHARS 120 BYTE! 1 Il CODICETIPC_PROPONENTE  VARSHARZ |2 EVTEI
copiE_noe VARCHAR 15 EYTE ’e ! TRo_PROR_DESCR T VARCHARZ (100 BYTE!
nocRane_m VARCHARS 1200 BYTE! ' ) ! . TRC_PROP_DESR_DE VARHARZ (100 BYTEN
noc Rone_oe VARCHAR 1208 EYTE! ) 3 1 Loz e sTaTe ¥ARGHARZ 1 EYTEI
naa_smTo VARCHARZ 11 BT S | ' Lzie : L .
s ! = L . O_cAMPs003
o_oaTe A ! N |7 " FEanko_sooz numsER o/
G nunBER Lol - t COCICE_REGINE_RICOVERS  WARCHARS 12 BVTEI
oaTe ¥ ] .=z 1 . BEa_RIC DESCR_IT VARCHARZ (100 EYTE!
VARCHARZ 110 EVTE! ! ' T ! ! BEa_RIc DESCR_DE VARCHARZ 1100 EYTE!
ARTHARZ 111 EVTE! b , ' \ v coDicE METVG, DN VARCHARZ 12
VARCHARZ 112 EVTE! - \ | v MoTI_oH_DESSRT VARCHARZ 1100 EVTE!
VARCHARZ 115 BYTE! “Te \ 1 RoTI_OH_DESR_DE VARCHARZ (100 BYTE!
VARCHARZ 113 EVTEI Less . ! CODIE_ TiRo_RICoVERD VARCHARZ 12
WARCHAR 110 EYTE Ll ' TIPO_RICH_DESCR_IT VARCHAEZ 1100 EYTE
VARCHARZ 110 EVTE! - 27y ! TRe_RICE_DESGR_GE VARCHARZ 1100 EVTE!
nunsER iLi re \ L \ COCICE_CRERE GESENZA  WARCHARZ 13 BVTEI
nunsER (21 1 | W oMER_DEGE_DESG T VARCHARZ (100 EYTE!
nunsER (31 | . oneR_pear_oesc e VARCHARZ (100 EYTE!
ULTING_CIDRNS_SETTINARA  NUMEER 111 . oI, assse VARCHARZ 2 EVTEI
nunBER L1 ] 1 g ass pescm VARCHARZ 1100 EYTE!
MURBER |11 ’ 1 L i A5 DESCR_DE WARCHARZ 1100 BYTE!
nunBER L1 h | 1 J naa_saTe VARCHARZ 1 EYTEI
nuRBER (2 | ) .
nese_BRevE T VARCHARZ 13 EYTEI ! \ | v SEmMPLE0e3
nEse_BREvE DR VARCHARZ 13 EYTEI P
LTI pamotaes uo orre ! ! ' T St mooaim, omsziane  vaseiass 1 v
AEacTu AR Sy e ! H I. " RODA_GINLDESCGELT VARCHARZ 1100 BYTE!
wLliul L) ! \ \ OB, INISH ORE_ PRTETTS  YARSHARS 13 EYTE
guapanesmae omeea ; . . | pumpmmes o
RUREEE (4 ' ) | | DINLPROT. DESGR_DE YARSNARZ 1100 BYTE!
4 DICE_DIMLPROTETTA_BRADD  VARCHARZ 12 EYTEI
' ! . DIMI_PROT_ORAD_DESCR_T VARCHARZ 1100 BYTE!
CECARTERGAT | ¥ 3 \ DIMLPROT_ORAD_DESCR OE  WARCHARZ 100 BVTEI
[ O_GH LFF_DIAGHAS! 1 [ C_GRUFFLINTERNERTI RAa_sTATE VARCHARZ 11 E¥TEI
B - e moame numBER 1101 |
@OiE D VARCHARZ |3 EYTEI ¥ le - rev opupeo pwonos  mynpee uo L] .
e nonem VARCHARZ 1100 EYTEI S 5 C_GmMPLE0E%
@ none_oe VARCHARZ (100 BYTE! iy B - EEY.cunPo_sDo4 nunEER Lol
copice. VARCHARZ 13 O_BRIDGE_CIAGHEST T_BEIDGE_INTERWERTT copIcE_TRAURATISMI VARCHARZ 12 BYTE!
oR_nane_ VARCHARZ 1108 BYTE) F * KEY_ORUPPO_DLORGSI  MUREER I10) P+ KEY_ORUPPO_INTERWENTI  NUMEER 0/ TRAUCESCRT VARCHARZ 1100 BYTE!
VARGHARZ 1100 EYTE! - EEvowano MUREER Lol F - EEYNTERYERTD mumEER Lol TRAL_DESCR_DE VARCHARZ 1100 EYTE!
YARCHARZ |3 EYTEI UvELLD_Dukanos! nunseR 21 UvELLD_InTERY ENTD numBER (21 CODICE_RISCONTRO_AUTORTICE  ¥ARCHARZ 12 BVTE)
VARCHARZ 1100 BYTE! PESD_DAANDS! NURBCR 4.4 PESO_INTERYENTD NURBER 4.4 RISCAUTO_DESCRIT VARCHARZ 1100 BYTE!
A VARCHARZ 1100 BYTE! RISCAUTO_DESR_DE VARCHARZ 1100 BYTE!
CODICE_AREA AMPINISTRATIVA  WARCHARZ |3 BYTEI CODICE_dAsSE_ARESTETICH VARTHARZ 12 EYTEI
AREA_AIRL_NGAE_IT VARCHARZ 1100 EYTEI Qns_anes_oEscT VARCHARZ 1100 BYTE!
AREA_ARRLNGAE_CE VARCHARZ 100 BYTEI IEQIENREY [OSINT ERX BN QAIARES_DESCR_DE VARCHARZ 1100 EYTEI
CODICE_ COMPRENSCRIC VARCHARZ I§ EYTEI Pt EEY_Cmancs nunEER el P - cevmEReenTe nuREER 110l CODICE_VISMA_ARESTETICU VARCHARZ 12 EYTEI
conp_none. VARCHARZ 1100 BYTE! CODICE_VERSIGNE_IDS  RURBER (26 CODICE VERSIONE DY munEER 131 ¥ISLANES_DESCR_IT VARCHARZ 1100 EVTE!
conp_none_oe VARCHARZ 1100 BYTE! VERS_ICD2_SIaL VARCHARZ 120 EVTEI VERS_1CD2_siaLs VARCHARS 120 BYTE! ¥IS_ANES_DESCR_DE VARCHARZ 1100 EYTE!
copicEAsL VARCHARZ I§ EYTEI CODICE_DiA LS VARTHARZ 13 EYTEI oD e VARCHAR 15 EYTEI nLa_smTo VARCHARZ 11 EYTEI
A3l n@RE_IT ¥ARSNARZ 1100 BYTE! Dl none T VARCHARZ 1300 EVTE! INTE L3 na@RE_T YARCHAR 1300 BYTE!
AsL_nonE_DE VARCHARZ 1100 BYTE! ua_Lxnane_oe VARCHARZ 1300 BYTE! INTE_L3_nane_oe VARCHARS 1300 BYTE! S
nea_smTo VARCHARZ i1 EYTEI CODICE_Dik L2 VARCHARZ I3 BYTEI CODICE_INTE_L2 VARCHARZ 13 TR !
Dl LZ RonE T VARCHARZ 1300 EVTE! L2 nomE_T VARCHARS 1300 BYTE) P EEY.INDIOATORE nunEER Lol
DlAd_L2_RGME_DE WVARCHARZ 300 EYTE INTE_L2_NOME_DE VARCHARZ 300 EYTE * CODICE_RICOVERD_RIFETUTS numeee |21
copiE_Dma_ L VARCHARZ 15 EYTEI copiee T VARCHARR 13 EVTEI RICO_RIPE_DES CR_IT VARCHARZ IS0 EYTEI
Dl L Rone T VARCHARZ 1300 BYTE! e nome T VARCHARS 1300 BYTE! RICC_RIPE_DES DR VARCHARZ IS0 EYTEI
D L nane_ce VARCHARZ 1300 BYTE! INTE_L1_none_oE VARCHARS 1300 BYTE! * CODICE_RICOVERG_APRROPRITD  MUMEER 21
TPo_nomE_T VARCHARZ 1300 BYTE! OTESCRA_NGAET  VARCHARR 1208 EVTEI BICO_APPE_DESCR_IT VARCHARZ 150 EYTEI
Tieo_none_oe VARCHARZ 1300 BYTE! TEOCRA_NGMEGE  ARCHARZ 1208 EVTE! RICH_APPR_DESCR_DE VARCHARZ IS0 EYTEI
OTESCRA_MOMET  VARCHARS 1200 EVTE! nea_smTe VARCHARZ 11 BT naa_smTe VARCHARZ 1 EYTEI
OTEOORK_MOMEDE  VARCHARZ (300 EYTE! L]
nLa_saTa VARCHARZ 11 EYTEI
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« Bottom-up approach

= Prototype of DM CONT with 3 cubes (hospital stay, services,
transfer) for hospital Meran

= Deploy DM CONT in hospital Meran, then in other hospitals
= Repeat the same cycle for other Dms (DM Personnel, DM
Pharmacy, DM Laboratory, etc.)

DWH Meran DWH Betrleb DWH Betneb DWH Betrleb

* -
- - »
* * » -
................
lllllllllllllll
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 Multi-valued dimensions

= Diagnoses and procedures are examples of multi-valued
attributes/dimensions

= |.e., a patient typically has multiple diagnoses (up to > 10)

* Solutions
= Reserve multiple columns,
one for each diagnosis

o Many empty cells,
l.e., sparse fact table

= Use several facts for a
single recovery

1 Increases the number of
tuples in fact table

= Bridge tables

J. Gamper, Free University of Bolzano, DWDM 2011-12 38
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- Bridge table for multi-valued dimensions

F

DIAGNOSIS_GROUP DIAGNOSIS_GROUP_
D DIMENSION D BRIDGE
F " diagnosis_group_key F diagnosis_group_key

diagnosis_key
diagnosis_level
weighting_factar

DIAGHOSIS

D DIMENSION

J. Gamper, Free University of Bolzano, DWDM 2011-12

p =

diagnosis_key
diagnosis_type
diagnosis_category
diagnosis_code
diagnosis_name
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« Lessons learned

Developing a Bl platform is a process that takes years

A well-designed and consistent DW is the foundation for Bl
o QlikView is a tool for quick analyses; it cannot replace a DW

Do not put anything in a single data mart

1 Use one DM for one business query (set of closely related
business queries)

Different opinions on bottom-up vs. top-down, but bottom-
up seems to have more acceptance
Data modeling is difficult but very important

o Helps to get a conformed view on the business

o e.g., What is an admission?

o Different granularity by different users, e.qg., Province, Hospital

Establishing a Business Intelligence Competence
Center (BICC) is crucial

o Coordinates the Bl project
o Combines business, IT and analytical skills

J. Gamper, Free University of Bolzano, DWDM 2011-12 40



	Slide 1
	Inventory Example
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21
	Slide 22
	Slide 23
	Slide 24
	Slide 25
	Slide 26
	Slide 27
	Slide 28
	Slide 29
	Slide 30
	Slide 31
	Slide 32
	Slide 33
	Slide 34
	Slide 35
	Slide 36
	Slide 37
	Slide 38
	Slide 39
	Slide 40

