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ARCHITECTURE
MODÈLE DATAMART « AD HOC »
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ARCHITECTURE
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ARCHITECTURE
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ARCHITECTURE
MODÈLE « DIMENSIONNEL »	CONTEMPORAIN

   

Source 
1

Source 
2

Source 
… 

Source 
n

ELT 1

ELT 2

ELT n

ELT 
…

Zone de 
chargement

Zone de 
traitement

Zone de 
stockage

Zone des 
vues

DM
k

DM 
1ED

EA

Applications 
analytiques

App 1

App 2

App … 

App m



Département	d’informatique,	Faculté	des	sciences,	Université	de	Sherbrooke,	Québec
2020-11-13

BD301	:	Entrepôts	de	données	-Architecture	et	dimensionnalité	(v110b)		—
Luc	Lavoie

8

ARCHITECTURE
SYNTHÈSE
Architecture Description Caractéristiques
Ad	hoc
*	Data	Mart
*	Silo
*	Stovepipe
*	Island

Schéma	spécifique	sans	
contexte	organisationnel

Souvent	un	schéma	
dimensionnel
(étoiles	ou	flocons	de	neige)

Factory
*	Atomic DW
*	Enterprise	DW

Un	schéma	organisationnel
et	plusieurs	schémas	
spécifiques.

Le	schéma	organisationnel	est	
normalisé.L
Les	schémas	spécifiques	sont	
dimensionnels.

DDW
*	Enterprise DW
*	Bus	DW
*	Architected DM
*	Virtual DM

Un	schéma	organisationnel	
comprenant	des	vues	
spécifiques.

Le	schéma	organisationnel	est	
« purement »	dimensionnel.
Les	vues	spécifiques	sont	
souvent	matérialisées.
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ARCHITECTURE INTERNE
QUESTIONS ET PROPOSITIONS
¢ Quelle	structure	pour	le	schéma	?
¢ Quelle	modélisation	temporelle	pour	le	schéma	?
¢ Comment	construire	le	schéma	?
¢ Comment	alimenter	(ELT	ou	ETL)	?
¢ ...

¢ Quelques	propositions
� Inmon
� Kimball
� Jiang
� Snodgrass
� Johnston	&	Weis
� Date,	Darwen	&	Lorentzos
� ...
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Chaque	« Region »	
réside	sur	un	
« Cluster »	de	
serveurs	qui	lui	est	
propre.
La	« Staging Region »	
est	représentée	sous	
forme	de	tables	
munie	chacune	d’une	
clé	artificielle,	sans	
aucune	contrainte.
La	« Processing
Region »	est	une	
« constellation ».
La	« Storing	Region »	
en	est	déduite	en	
fonction	des	besoins	
d’analyse.
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Jiang. 2015.
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VUE DÉTAILLÉE DE LA
« STAGING REGION »
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Jiang. 2015.
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¢ La	base
¢ Principe	premier
¢ Tables	dimensionnelles¢ Tables	factuelles

¢ Évolutivité
¢ Exemples
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Less familiar are implicit relationships, which occur when two attributes are located in 
the same table. Implicit relationships imply a natural affinity between attributes, rather 
than a relationship that can take many contexts. These relationships tend to be more 
consistent, and they are browsable.

;nfb_Y_j�H[bWj_edi^_fi�:[iYh_X[�9edj[nj
As you have already learned, every fact table bears foreign key references to dimension 
tables. These references provide the dimensional context for the facts. These joins can also 
be thought of as providing information about relationships between the dimension tables. 
The business process measured by the fact table is the context for this relationship.

Once again, we will turn to the orders process for an example. Figure 6-1 reprises the 
orders star that was introduced in Chapter 1 and embellished in Chapter 3. The grain of 
the fact table is the individual order line. Dimension tables represent the day of an order, 
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full_date
day_key

DAY

day_of_week_name
day_of_week_abbr
day_of_month
holiday_flag
weekday_flag
weekend_flag
month_number
month_name
month_abbr

quarter_month

year_month
year_quarter
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year

quarter
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CUSTOMER

customer_key
customer
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billing address
billing_city
billing_state
billing_zip
sic_code
industry_name

SALESPERSON

salesperson_key
salesperson
salesperson_id
territory
territory_code
territory_manager
region
region_code
region_vp

ORDER_INFO

order_info_key
order_type_code
order_type_description
credit_flag
reorder_flag
solicited_flag
initial_order_flag

ORDER_FACTS

product_key
salesperson_key
day_key
customer_key
order_info_key
quantity_ordered
order_dollars
cost_dollars
margin_dollars
order_id
order_line_id

PRODUCT

product_key
product

brand
brand_code
brand_manager

category_code
category

sku
unit_of_measure

product_description
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DIMENSIONNALITÉ
LA BASE (COMMUNE À L’ÉTOILE ET AU FLOCON)
¢Un	évènement	est	unique,	se	produit	à	un	moment	
précis,	met	en	cause	des	entités	(appelées	
dimensions)	et	est	caractérisé	par	des	mesures	
(appelés	faits).

¢Les	faits	sont	minimalement	agrégeables
(souvent	« additifs »).

¢Les	dimensions	sont	déterminantes
(elles	déterminent	des	restrictions).

¢Principe	de	la	clé	primaire	artificielle.
¢Principe	de	l’universalité	des	dimensions	(UD)	et	
des	faits	(UF)	en	rapport	aux	évènements	décrits	
par	une	même	(valeur	de)	relation	« étoilée ».
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DIMENSIONNALITÉ
UN CONSTAT

¢1.	Corolaire	:	les	faits	ne	sont	pas	annulables.
¢2.	Rappel	:	les	clés	ne	sont	pas	annulables.
¢3.	Conclusion	(1+2)	:

� aucun attribut	d’une	table	de	faits	(TF)	n’est	
annulable.
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¢ Relation	évènementielle

¢ Table	factuelle

¢ Table	de	faits

¢ Relation	dimensionnelle

¢ Table	dimensionnelle

¢ Dimension

Évènement Dimension
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DIMENSIONNALITÉ
QUELQUES SYNONYMES
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DIMENSIONNALITÉ
PRINCIPE PREMIER
¢ Principe	simpliste :	« Une	table	factuelle	par	processus ».
¢ Dangers	du	principe	simpliste

� incompatibilité	des	périodes;
� indépendance	des	référentiels.

¢ Principe	efficace :	« Deux	faits	sont	dans	la	même	
table,	si,	et	seulement	s’ils	ont	même	granularité	et	
même	synchronicité. »

¢ Remarque
� Granularité	et	synchronicité sont	indépendants.

¢ Il	en	découle	tout	de	même	un	lien	étroit	entre	tables	
factuelles	(TF)	et	processus	:
� une	TF	est	tout	entière	définie	par	un	seul	processus;
� un	processus	peut	déterminer	plusieurs	TF.
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¢ Génération	obligée de	nouvelles clés	
artificielles
� pourquoi	?

¢ Regroupement	des	dimensions
� par	affinité
� les	laissés-pour-compte	(junk tables)
� pourquoi	minimiser	le	nombre	de	tables	?
� tables	associatives,	auxiliaires	et	autres	?

¢ Richesse	représentative
� code	et	libellé
� permutations
� variantes

¢ Joies	(et	peines)	de	la	redondance
� pourquoi	limiter	les	rallonges	(outriggers)	?
� pourquoi	pas	des	vues	?

2020-11-13
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Une	table	factuelle	
spécialisée

Les	catégorisations	et	
les	représentations	
sont	partagées	autant	
que	possible	entre	les	
différente	tables	
temporelles,	mais	les	
clés	(granularité	de	
base)	sont	
indépendantes	
(postulat	initial).

¢Rôle	:
� fixer	la	granularité	de	la	table	de	
faits

� établir	les	différentes	
catégorisations	admises

� réunir	les	différentes	
représentations	utilisées

¢D’autres	solutions	existent,	
fondées	sur	des	modèles	
unificateurs	:
� BCDM
� DDLM
� AV
� ...

2020-11-13
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¢Clé	:
� base	:
{dim1,	dim2,	...,	dimn,	dimT}

� discrimination	supplémentaire	?
� génération	d’une	clé	artificielle	
synthétique	?

¢Granularité	représentée	par	dimT
¢Synchronisme
(co-occurence temporelle)

¢Densité	(sparsity)
¢Dimensions	dégénérées
¢Additivité	et	agrégeabilité
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TABLES FACTUELLES
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Une	modification	de	
type	1	est	occasionne	
une	perte	
irrémédiable
d’information.
À	moyen	et	long	
terme,	elle	est	une	
source	d’erreurs	et	
une	cause	de	
distorsion	du	modèle.
Elle	doit	donc	être	
évitée...	à	tout	prix.

¢Évolution	des	dimensions	:
Permise
� Type	1	(récriture) – fortement	déconseillé

¢ maintien	du	tuple,	modification	de	la	
valeur	de	l’attribut.

� Type	2	(historique) – recommandée
¢ insertion	d’un	nouveau	tuple	avec	les	
nouvelles	valeurs	d’attribut.

¢Évolution	des	faits	:
Interdite
� ...	sauf	si	elle	est	modélisée	comme	
une	table	bitemporelle!

2020-11-13
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ÉVOLUTIVITÉ
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In operational systems, it is common practice to break data elements down to constituent 
parts whenever possible. From these components, it is possible to construct any combinations 
that may be needed. For example, customer name may be broken down and stored as a first 
name, middle initial, and last name. These attributes can be combined to produce a full 
name, if needed.

These components have analytic value and, of course, will be included in a dimensional 
design. Unlike the operational schema, however, the dimensional schema should also include 
dimensions that represent common combinations of these elements. For example, if a large 
number of reports group information by full name, or in a last-name-first format, then these 
common usages should also appear as discrete dimension columns. This principle can be 
seen at work in Figure 3-2.

The customer dimension in Figure 3-2 shows how the three components of a customer 
name, such as John P. Smith, may be used to construct five attributes in the customer 
dimension table. Because each of these attributes is made available in the dimensional 
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cust_name_first
cust_name_middle
cust_name_last

ORDER_HEADER

Source table Dimension table

attribute
attribute

CUSTOMER

customer_key
attribute
attribute

attribute
attribute
attribute

attribute
attribute
attribute
attribute
attribute
attribute

attribute
attribute
attribute

attribute
attribute
. . .

region_code
country_code
territory_code

territory_name
country_name

credit_order_flag

first_name
middle_initial

customer_type_code
customer_type_name

last_name
full_name
full_name_last_firsttype_code

attribute
attribute

John
P.
Smith

002

01-701

N

John
P.
Smith
John P. Smith
Smith, John P.

002
indirect

07-701
07
701
United States
East

Not Credit Order

attribute
attribute
attribute

attribute
attribute

. . .
region_code

credit_order_flag
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S’agit-il	de	
dimensions	
dégénérées...	ou	de	
discriminants	
supplémentaires	?

ORDER	vs	
ORDER_INFO
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The data in dimension tables originates in operational systems. In a dimensional data 
warehouse or stand-alone data mart, it comes directly from the operational system. In a 
Corporate Information Factory, it is first moved to the enterprise data warehouse, and then 
to a dimensional data mart. Once information makes its way into a dimension table, it may 
change in the operational source. For example, a customer’s date of birth is updated to 
correct an error, or a customer’s address is updated when they move.

Because the downstream star schema uses a surrogate key as the primary key of each 
dimension table, it does not have to handle changes the same way the source does. The 
operational system may track the change history of each data element, or it may simply 
overwrite with the changed values. Regardless, the star schema can respond to each change 
in whatever manner makes most sense for measuring the overall business process.

In every dimensional design, it is crucial to identify how changes in source data will be 
represented in dimension tables. This phenomenon is referred to as slowly changing dimensions. 
This term gets its name from the relatively slow rate at which dimensions accumulate changes, 
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PRODUCT

product_key
product
product_description
sku
unit_of_measure
brand
brand_code
brand_manager
category
category_code

DAY

day_key
full_date
day_of_week_number
day_of_week_name
day_of_week_abbr
day_of_month
holiday_flag
weekday_flag
weekend_flag
month_number
month_name
month_abbr
quarter
quarter_month
year
year_month
year_quarter
fiscal_period
fiscal_year
fiscal_year_period

ORDER_INFO

order_info_key
order_type_code
order_type_description
credit_flag
reorder_flag
solicited_flag
initial_order_flag

SALESPERSON

salesperson_key
salesperson
salesperson_id
territory
territory_code
territory_manager
region
region_code
region_vpORDER_FACTS

product_key
salesperson_key
day_key
customer_key
order_info_key

quantity_ordered
order_dollars 
cost_dollars 
margin_dollars

order_id
order_line id

CUSTOMER

customer_key
customer
customer_id
headquarters_state
billing address
billing_city
billing_state
billing_zip
sic_code
industry_name

Degenerate
dimensions
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Snowflaking a dimension is similar to a process called normalization, which guides the 
design of operational systems. This technique was developed to ensure referential integrity 
of data in operational systems, which support a wide variety of simultaneous transactions 
that are highly granular. An analytic database does not share this usage pattern, and 
referential integrity can be enforced by the ETL process. Normalization is therefore not 
necessary. In fact, modeling the relationships between dimension attributes detracts from 
usability, complicates ETL, and may even disrupt performance. That said, there are some 
good reasons you may wish to model a snowflake, as you will see later in this chapter.

DehcWb_pWj_ed�?i�Ki[\kb�_d�Wd�Ef[hWj_edWb�I[jj_d]
Entity-relationship (ER) modeling is often used to design databases that support operational 
systems, or OLTP (online transaction processing) systems. This form of modeling places a 
heavy emphasis on capturing the relationships between attributes in much the same way a 
snowflake does. Through the process of normalization, redundancy is systematically driven 
out of the data model. Repeating groups are moved to their own tables, and designers ensure 
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order_line_number

extended_cost
margin_dollars
quantity_ordered

order_dollars

day_key
salesrep_key
customer_key

product_key

salesrep_key

hire_date
office_location
salesperson_code
salesperson_name
territory_key

order_number

CATEGORY

category_key

category_code
category_name

FISCAL_YEAR

fiscal_year_key
fiscal_year

YEAR

year_key
year

FISCAL_PERIOD

fiscal_period_key
fiscal_year_key
period
fy_and_period

QUARTER

quarter_key
year_key
quarter
year_and_quarter

MONTH

month_key
fiscal_period_key
quarter_key
month_number
month_name
month_and_year

DAY

day_key
month_key
date
day_of_week_num
day_of_week_name

holiday_flag
day_of_month

BRAND

brand_key

brand_name
brand_code
brand_manager

category_key PRODUCT

ORDER_FACTS

SALESREP territory_key

territory_code
territory_name
region_key

TERRITORY

region_key

region_vp
region_code
region_name

REGION

customer_key

primary_industry
customer_id
customer_name

billing_address

billing_zip
phone

billing_state
billing_city

CUSTOMER

product_key

product_name
sku

brand_key
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EXEMPLE DE RALLONGES (OUTRIGGERS)

La	généralisation	des	rallonges	conduit	
à	une	variante	de	l’étoile	:	le	flocon.
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The margin rate is the percentage of the sale that represents profit, and it is closely monitored 
by management. In this table, each individual transaction has a margin rate of 3.02 percent. It 
is not possible to summarize the margin rate for these transactions by adding them together. 
This would produce a margin rate of over 27 percent, which is clearly incorrect.

Luckily, there is a solution. Ratios can be broken down into underlying components 
that are additive. In this case, the margin rate is the ratio of the margin dollars to order 
dollars. These components are fully additive. They can be stored in a fact table and safely 
aggregated to any level of detail within a query or report. An example report is shown in 
Figure 3-4. The nonadditive fact margin_rate is not stored in the fact table; it is computed 
as the ratio of the sums of margin dollars and order dollars. This computation may be done 
in a query or by additional processing logic in the reporting tool. Care must be taken with 
subtotals and grand totals in the report; the margin rate in these rows must be computed as 
the ratio of the subtotals for margin dollars and order dollars.

While nonadditive facts are not stored in fact tables, it is important not to lose track of 
them. For many processes, ratios are critical measurements without which a solution would 
leave much to be desired. Nonadditive facts should be documented as part of the schema 
design, as described in Chapter 18, “How to Design and Document a Dimensional Model.”
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Margin Report

Salesperson Customer

Jones

Baldwin

Sebenik

Sgamma

Balter Inc.
Raytech

Venerable Holdings
eMart LLC
Shatter & Lose

Subtotal :

Subtotal :

Subtotal :

Subtotal :

Comstock Realty
RizSpace
Starcomp

Implosion Town
DemiSpace

Margin
Dollars

192.74
39.05

121.50
253.44

8.74

231.79

383.68

160.52

327.80

1,103.80

12.06
58.10
90.36

213.88
113.92

Margin
Rate

3.02%
3.02%

3.02%
3.02%
3.02%

3.02%

3.02%

3.02%

3.02%

3.02%

3.02%
3.02%
3.02%

3.02%
3.02%

Order
Dollars

Margin Rate is a
nonadditive fact.

Summary row is
computed as a ratio
of the subtotals,
not by summing
margin rates for
the salesperson.

6,382.21
1,293.11

4,023.22
8,392.00

289.54

7,675.32

12,704.76

5,315,33

10,854.33

36,549.74

399.29
1,923.93
2,992.11

7,082.22
3,772.11

Grand Total:

Date: January 1, 2009
Product: Gel Pen Red
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SELECT
product_key,
SUM(quantity_shipped)

FROM
sales_facts

GROUP	BY
product_key

HAVING
SUM(quantity_shipped)	>	0	

Ceci	entraine une	complexité	
insidieuse	et	croissante	(boiling the	
frog).

Fusionner	les	faits	dans	un	seul	fait	
général	en	ajoutant	une	dimension	
discriminante	n’est	pas	une	
solution.

La	meilleure	solution	demeure	de	
construire	deux	tables	de	faits.
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To understand how this happens, it is useful to study an example. Presume that business 
requirements for the sales department have been identified and are expressed as follows:

Analyze r� Quantity Ordered by Date, Customer, and Product

Analyze s� Quantity Shipped by Date, Customer, and Product

These statements identify measurements (facts) in bold text, and context (dimensions) in 
bold italic text. Each expresses the lowest level of detail at which the measurement will be 
studied.

Although they share the same dimensionality, the two measurements do not occur at 
the same time. For example, on days when a customer orders a product, there may not be 
shipments. Quantity Ordered and Quantity Shipped do not describe the same process.

7�I_d]b[�<WYj�JWXb[�9Wki[i�:_\\_Ykbj_[i
The star schema at the top of Figure 4-1 attempts to address the requirements using a single 
fact table: sales_facts. It contains the facts quantity_ordered and quantity_shipped. Attributes 
of the associated dimension tables have been omitted from the illustration. The grain of this 
fact table requires that orders, shipments, or both be recorded by day, product, and customer. 
This might also be stated as “shipments and/or orders.” The presence of “and/or” in a 
statement of grain is usually a sign of problems to come, as you will see shortly.

<_]kh[�*#'� ;VXih�l^i]�Y^[[ZgZci�i^b^c\�^c�V�h^c\aZ�iVWaZ

DAY

SALES_FACTS
CUSTOMER

PRODUCT

day_key
customer_key
product_key
quantity_ordered
quantity_shipped

SALES_FACTS

day_key
customer_

key
product_

key
quantity_
ordered

quantity_
shipped

123

123

456

456

789

123

777

777

777

777

777

777

222

333

111

222

222

111 100

200

50

0

0

0

0

0

0

100

75

125

These zeros will cause trouble
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¢ Drill	across
¢ Hiérarchisation	et	« conformeddimensions »
¢ Drill	through
¢ Skip	drill

2020-11-13
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« DRILL ACROSS »
LE PROBLÈME :	JOINTURE DES TABLES DE FAITS
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J?F� Never attempt to join to two fact tables, either directly or through a common dimension. This can 
produce inaccurate results.

The result of this Cartesian effect is evident in the report at the bottom portion of  
Figure 4-10. The query attempts to select total orders and total shipments and group them by 
product. Since product 222 has one order and two shipments within the scope of aggregation, 
the order is double counted. The resulting report incorrectly shows 400 units ordered.

Also notice that product 333 does not show up in the report at all. Although it was 
ordered, there were no corresponding shipments. The RDBMS was therefore not able to 
join the order to corresponding shipments. The SQL-literate reader may suggest substituting 
outer joins to the dimension tables; however, this will not solve the problem as the query has 
been qualified within the day dimension.

:h_bb_d]�7Yheii
The proper way to compare two processes is called drilling across. This term has a tendency 
to cause confusion. Although the word “drill” is used, this process is unrelated to the drill-
up, drill-down, or drill-through capabilities of many query and reporting tools. Instead, the 
term is meant to describe crossing multiple processes. While it is common to speak of a 
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123

123

123

777 222 200

50777 333

777 111 100

ORDER_FACTS

456

456

789

777 222 75

125777 222

777 111 100

SHIPMENT_FACTS

day_key
customer_

key
product_

key
quantity_

key day_key
customer_

key
product_

key
quantity_
shipped

SELECT

FROM

WHERE

product,
day,
order_facts,
shipment_facts

order_facts.product_key = product.product_key AND
order_facts.day_key = day.day_key AND
shipment_facts.product_key = product.product_key AND
shipment_facts.day_key = day.day_key AND
...additional qualifications on date... 

product.product
GROUP BY

product.product,
SUM( order_facts.quantity ordered ),
SUM( shipment_facts.quantity_shipped )

The order
for product 222 is
double counted product

Product 111

Product 222

100

400

100

200

----------- ---------------- -----------------

sum(quantity_
ordered)

sum(quantity_
shipped)

The order
for product 333 does

not appear
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Les	résultats	
obtenus	sont	
corrects,	mais	
incomplets
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123

123

123

777

777

777

222 200

50333

111 100

ORDER_FACTS

day_key
customer_

key
product_

key
quantity_
ordered

456

456

789

777

777

777

222 75

125222

111 100

SHIPMENT_FACTS

day_key
customer_

key
product_

key
quantity_
shipped

Orders Query Shipments Query 

product

Product 111

Product 222

Product 333

===========
quantity ordered

100

200

50

================ product

Product 111

Product 222

===========
quantity shipped

100

200

================

Merge on common
dimensional attribute

(product),
and compute ratio

product
===========

Product 111

Product 222

Product 333

quantity ordered
================

100

200

50

quantity shipped
================

100

200

ratio
======

100%

100%

0%
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Étapes
1. Traiter	séparément
2. Fusionner
3. Compléter
4. Épurer

La	fusion	peut	prendre	
différentes	formes	
(jointure	interne	ou	
externe)	selon	qu’il	y	a	
des	calculs	ou	non	sur	
les	attributs	agrégés.

Ne	regrettez-vous	pas	
l’absence	des	opérateurs	
de	semi-jointure	
(matching)	et	semi-
différence	(not	
matching)	en	SQL	?

-,� � �E6GI�>>� ���Bjai^eaZ�HiVgh

J?F� Cross-process ratios are powerful measurements. Because they do not correspond to a single 
column, or even a single table, they are often lost in the metadata collected by design tools and 
reporting software. These ratios should be documented at design time, highlighting the interaction 
between business processes that can be supported by the star schemas.

In principle, there is no reason that each of the fact tables participating in a drill-across 
report must reside in the same database. The queries in Phase 1 can take place on different 
database instances, or even databases from different vendors. In Figure 4-13, each of the 
four stars resides in a different database, from a different vendor. The intermediate result 
sets are then combined to produce the final report.

For all of this to work, it is important that the common dimensions be the same in each 
database, both in terms of structure and content. In terms of structure, their presence in each 
star allows the common dimensions to be retrieved by each phase 1 query. In terms of 
content, the identical representation of dimension values enables merging of the 
intermediate results during Phase 2.

For example, in Figure 4-13, the period and region dimensions are present in all stars. 
This allows each Phase 1 query to aggregate information by period and region. The content 
of these dimensions is represented identically as well. In all databases, periods are specified 
as “Q1” through “Q4” and regions as “North,” “South,” and so forth. Because the content 
values are identical, they can be used to join the result sets together in Phase 2. If one or 
more of the databases had different region designations, or specified periods as “First 
Quarter” through “Fourth Quarter,” it would not be possible to complete the merge.

<_]kh[�*#'(� 9g^aa^c\�VXgdhh

Fact A Fact B

Dim 1

Dim 2

Dim 3

Dim 1

Dim 2

Dim 3

Query A
Results

Query B
Results

Final
Results

Issue a separate query
for each fact table

Phase 1:

Qualify each query as
needed

–

Get same dimensions in
each query

–

Summarize facts by chosen
dimensions

–

Combine the result setsPhase 2:

Perform a full outer join
based on common
dimensions

–

Compute comparisons or
ratios of facts if desired

–

2020-11-13
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« DRILL ACROSS »
LE CODE (POUR DEUX « ÉTOILES »	A	ET B)
SELECT
COALESCE	(A.clé,	B.clé,	...)	AS	clé,
A.quantité1,	...,	A.quantiténA,
B.quantité1,	...,	B.quantiténB,
f1(A.quantité1,	...,	A.quantiténA,	B.quantité1,	...,	B.quantiténB)	AS	résultat1, ...
fnR(A.quantité1,	...,	A.quantiténA,	B.quantité1,	...,	B.quantiténB)	AS	résultatnR

FROM
(	
SELECT
A.clé,
agg1(att1)	AS	quantité1,	...,	aggnA (attnA)	AS	quantiténA,	...

FROM
FA	JOIN	DA1 ON	(FA.dim1=DA1.clé)	...	JOIN	DAnA (FA.dimnA=DAnA.clé)

WHERE
...	autres	restrictions,	e.a.	sur	les	dates		...	

)	AS	A	
FULL	OUTER	JOIN
(	...	)	AS	B

ON	A.clé =	B.clé
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¢La	« recette »	ne	peut	être	appliquée	
aveuglément,	elle	doit	aussi	
respecter	certaines	contraintes
� conformité	des	entités	mises	en	
cause;

� si	le	résultat	du	drill	across doit	être	
utilisé	comme	« table	de	fait	
synthétique »,	deux	autres	
contraintes sont	applicables
¢ granularité	identique
¢ synchronicité

¢Pour	les	exprimer,	nous	avons	
besoin	des	concepts	de	
hiérarchisation	des	entités	et	de	
celle	des	processus

2020-11-13
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TECHNIQUES
HIÉRARCHISATION PAR ENTITÉS
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Attribute hierarchies are best documented graphically. The format introduced in Figure 7-2 
is a good starting point. It includes important information about the product attribute 
hierarchies, such as names for each level of the attribute hierarchy, attributes present at 
each level, and the one-to-many relationships between instances of each level. One key 
piece of information is missing: what attribute should be shown when someone drills into a 
new level in the hierarchy? For example, when users drill from category to brand, should 
they see brand codes or brand names? This information may be important if the hierarchy 
will be used to configure a drilling tool. A target attribute for each level in an attribute 
hierarchy can be indicated using bold text.

The diagram in Figure 7-3 illustrates attribute hierarchies in several dimensions. Boxes 
denote the levels of each hierarchy. They are arranged along a vertical axis from most highly 
summarized to most detailed. Crows-feet are used to indicate the one-to-many relationships 
between levels. The box for each level has a name and includes a list of attributes for the 
level. The target attribute for drilling is shown in bold.

Notice this diagram incorporates multiple hierarchies within the day dimension; both 
hierarchies begin and end with days and years but have differing levels in between. It is also 
possible to diagram each alternative hierarchy separately. This may be necessary if the same 
attribute appears at different levels in different hierarchies.
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Day
Dimension

ALL DAYS

Product
Dimension

ALL PRODUCTS

CATEGORY

category_code
category_name

BRAND

brand_code
brand_name
brand_manager

PRODUCT

sku
product_name

Salesperson
Dimension

ALL SALESREPS

REGION

region_code
region_vp
region_name

TERRITORY

territory_code
territory_name

SALESREP

salesperson_code
salesperson_name
office_location
hire_date

DAY

full_date
day_of_week_number
day_of_week_name
day_of_month
holiday_flag

Customer
Dimension

ALL CUSTOMERS

CUSTOMER

customer_id
customer_name
primary_industry
billing_address

MONTH
month_and_year

QUARTER

year_and_quarter
quarter

FISCAL_PERIOD

fy_and_period
period

month_name
month_number

YEAR

year

FISCAL_YEAR

fiscal_year
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TECHNIQUES
CONSTRUCTION DE CUBES
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6\\gZ\ViZ�9Zh^\c�VcY�BVcV\ZbZci� Documentation of hierarchies among dimension 
attributes can also help with the design of aggregate stars. Discussed in Chapter 15, 
“Aggregates,” aggregates summarize information in a base star in order to improve query 
performance. For example, a base star may contain orders by order line, with dimensions 
for day, product, salesperson, and customer. An aggregate of this star may summarize 
orders by brand and month. When the business question does not require order-line-level 
detail, the aggregate star may be used to answer the question. Since it has significantly less 
data, it will provide a faster answer.

An aggregate star can be planned by identifying the level of summarization it will 
provide in each dimension. This definition can be documented by graphically indicating 
the level of summarization along hierarchies in each dimension. This is similar to planning 
a cube and can also be accomplished using a diagram like the one in Figure 7-4.

Some database products are able to generate and maintain aggregate structures 
automatically, in much the same way cubes are generated by some multidimensional database 
tools. Dimensional hierarchies are defined as part of the table definitions, or metadata. This 
information is then referred to in the definition of aggregate structures and leveraged by the 
tool to generate and maintain them.

9Wl[Wj�M^[d�:eYkc[dj_d]�>_[hWhY^_[i
If you choose to document attribute hierarchies, remember that they represent some, but 
not all, possibilities for drilling, conformance, cube design, and aggregate design. You have 
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Order Facts by:

ALL PRODUCTS

CATEGORY

BRAND

PRODUCT

ALL SALESREPS

REGION

TERRITORY

SALESREP

ALL CUSTOMERS

CUSTOMER

ALL DAYS

DAY

MONTH

QUARTER FISCAL_PERIOD

YEAR FISCAL_YEAR
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TECHNIQUES
HIÉRARCHISATION PAR PROCESSUS

¢Les	processus	pouvant	être	hiérarchisés,	il	est	
tentant	de	faire	de	même	pour	les	tables	de	faits	
pour	obtenir	des	« tables	de	faits	synthétiques ».

¢Certaines	précautions	doivent	toutefois	être	prises
� la	mise	en	relation	de	deux	tables	de	faits,	même	si	
elles	sont	en	relation	de	sous-processus,	doit	passer	
par	un	drill	across;

� un	tel	drill	across doit	donc	répondre	à	des	
contraintes	supplémentaires	de	granularité	et	de	
synchronicité en	plus	de	celle	de	conformité	des	
dimensions.



Département	d’informatique,	Faculté	des	sciences,	Université	de	Sherbrooke,	Québec
2020-11-13

BD301	:	Entrepôts	de	données	-Architecture	et	dimensionnalité	(v110b)		—
Luc	Lavoie

41

TECHNIQUES
BRIDGING

¢Parce	que	les	relations	n	x	n...	ça	existe!
¢Par	exemple

� multi	dignostic
¢ Il	faut	donc	adapter	(généraliser)	le	« drill	across »	
à	n	tables	de	fait.

¢Voir	exemple	dans	Adamson.
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DIMENSIONNALITÉ
LES CONSEILS D’ADAMSON (1)
¢ TIP-031

Assign	each	dimension	table	a	surrogate	key.	This	single	

column	will	be	used	to	uniquely	identify	each	row	in	the	

table.

¢ TIP-032

Provide	a	rich	and	comprehensive	set	of	dimension	

attributes.	Each	new	attribute	dramatically	increases	the	

number	of	analytic	possibilities.

¢ TIP-035

It	is	not	always	clear	whether	a	numeric	data	element	is	

a	fact	or	a	dimension.	When	in	doubt,	pay	close	attention	

to	how	it	will	be	used.	If	the	element	values	are	used	to	

filter	queries,	order	data,	control	aggregation,	or	drive	

master–detail	relationships,	it	is	most	likely	a	dimension.
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DIMENSIONNALITÉ
LES CONSEILS D’ADAMSON (2)

¢TIP-037
Do	not	use	the	principles	of	normalization	to	guide	
dimension	table	design.	Analytic	databases	do	not	
benefit	from	these	techniques.	Situations	that	call	for	
snowflakes	and	outriggers	are	the	exception	rather	
than	the	rule.

¢TIP-043
Avoid	overusing	degenerate	dimensions.	If	an	
attribute	is	not	a	transaction	identifier,	consider	
placing	it	in	a	junk	dimension	instead.
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DIMENSIONNALITÉ
LES CONSEILS D’ADAMSON (3)

¢TIP-048
Use	type	1	changes	carefully.	They	restate	the	context	
for	associated	facts.	Confusion	can	be	minimized	by	
educating	systems	analysts	and	business	users.

¢TIP-052
For	each	dimension	attribute,	choose	and	document	
the	appropriate	slow	change	response.	If	you	are	
uncertain,	the	type	2	response	is	safest.	When	a	
source	system	captures	the	reason	for	a	change,	a	
single	attribute	may	drive	either	type	of	response.
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DIMENSIONNALITÉ
LES CONSEILS D’ADAMSON (4)

¢TIP-073
Never	attempt	to	join	two	fact	tables,	either	directly	
or	through	a	common	dimension.	This	can	produce	
inaccurate	results.

¢TIP-081
When	available	tools	cannot	drill	across,	or	when	
drill-across	reports	suffer	from	poor	performance,	
design	and	build	a	merged	fact	table	that	
summarizes	the	processes	at	a	common	level	of	
detail.	This	derived	table	performs	the	drill-across	
operation	when	the	warehouse	tables	are	loaded,	
instead	of	performing	it	at	query	time.
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DIMENSIONNALITÉ
LES CONSEILS D’ADAMSON (5)

¢TIP-118
When	two	dimension	attributes	share	a	natural	
affinity,	and	are	only	related	in	one	context,	they	
belong	in	the	same	dimension	table.	When	their	
relationships	are	determined	by	transactions	or	
activities,	and	they	can	occur	in	multiple	contexts,	
they	should	be	placed	in	separate	dimension	tables.

¢REC-122
Relocate	Free-Form	Text	Fields	to	an	outrigger.	
Excessive	row	length	is	often	a	result	of	the	inclusion	
of	several	free-form	text	fields	in	the	dimension	table.
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DIMENSIONNALITÉ
LES CONSEILS D’ADAMSON (6)

¢TIP-130
When	a	fact	table	and	dimension	table	have	multiple	
relationships,	it	is	not	necessary	to	build	multiple	
copies	of	the	dimension.	Each	role	can	be	accessed	by	
joining	views	or	aliases	of	the	dimension	to	the	
appropriate	foreign	keys	in	the	fact	table.
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DIMENSIONNALITÉ
LES CONSEILS D’ADAMSON (7)
¢ TIP-134

Do	not	allow	the	storage	of	NULLs	in	dimension	columns.	

Instead,	choose	a	value	that	will	be	used	whenever	data	
is	not	available.

¢ TIP-136
Avoid	allowing	NULL	values	in	foreign	key	columns.	They	

require	alternative	join	syntax	and	create	NULL	instance	

values	for	dimension	columns	even	when	NULLs	are	not	
stored.

¢ TIP-140

Special-case	rows	can	be	added	to	dimensions	to	deal	

with	incorrect	or	missing	information.	This	avoids	the	

need	to	exclude	facts	from	the	warehouse.	The	star	
should	record	sufficient	transaction	identifiers	to	allow	

the	anomalous	record	to	be	identified	and	corrected	in	

the	future.
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QUESTIONS OUVERTES
TEMPORALISATION

¢La	conception	des	tables	de	faits	semble	conduire	
naturellement	à	une	temporalisation	« par	tuple »	
excluant	le	type	2,	d’où	la	recommandation	(forte)	
de	ne	pas	temporaliser,	car	l’utilisation	type	1	
invaliderait	tous	les	rapports	antérieurs.

¢En	conclusion,	si	la	possibilité	de	corriger	les	faits	
(donc	leur	temporalisation)	est	nécessaire,	la	
dimensionnalité	n’apporte	pas	de	solution.
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QUESTIONS OUVERTES
LE RETOUR DES JOINTURES
¢ Il	en	découle	que	plusieurs	requêtes	devront	faire	
appel	à	des	jointures	:
� pour	lier	des	faits	de	TF	différentes
« drilling across »;

� pour	lier	des	dimensions	différentes
« (dimension)	merging »;

� pour	réduire	le	poids	de	dimensions	obèses,	la	
hiérarchisation	et	en	particulier	les	flocons	(« snow
flake »);

� en	général,	pour	traiter	les	requêtes	non	anticipées.
¢Pourquoi	donc	avoir	tout	fait	pour	les	exclure	au	
départ	?
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