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Abstract 
This paper addresses DW design problems, with the goal of improving the DW 
logical design process. Some of the existing work in transformation oriented 
methodologies for DW design construct the DW starting from an Entity-
Relationship model of the source database, and arrive to a conceptual or high-
level-logical dimensional model of the DW. We propose a mechanism for 
obtaining the DW logical schema through pre-defined transformations applied to 
the source logical schema, which can be used as a complement to the existing DW 
design methodologies. The transformations allow a refined logical design of the 
DW and provide a trace of the design and a mapping between the source and DW 
logical structures. 

1. Introduction 

A Data Warehouse (DW for short) is a Database that stores information in order to satisfy 
decision-making requests. This kind of Database has the following particular features. It 
contains data that is the result of transformations, quality improvement, and integration of data 
that comes from operational bases, also including indicators that give it additional value. The 
DWs have to support complex queries (summarisation, aggregates, crossing of data), however 
its maintenance does not suppose transactional load. These features cause the design techniques 
and the used strategies to be different from the traditional ones. 

In this paper we address DW design issues. Our goal is to improve the logical design process by 
providing a transformation-oriented mechanism for constructing complex DW schema 
structures, which leaves a mapping between source logical schema and DW logical schema. 

Database design methodologies based on transformations are those where the desired schema is 
constructed through successive application of transformations to sub-schemas. Such schema 
transformations may be applied from conceptual to logical schemas or from logical to logical 
schemas. We think this is an interesting approach for the case of DWs, which have a 
dependence on the source databases and may be constructed starting from them. 

Some of the existing work in transformation oriented methodologies for DW design [6], [7], [2], 
construct the DW starting from an Entity-Relationship model of the source database, and arrive 
to a conceptual or high-level-logical dimensional model of the DW. In [6] they describe a 
method where the first step involves classifying entities of the ER-enterprise model in a number 
of categories, the second step involves identifying hierarchies that exist in the model and the 
final step involves collapsing these hierarchies and aggregating transaction data. In [7] they 
propose a method that starts applying transformations to the ER-enterprise model until they 
obtain a representation of the corporate dimensions, then, basing mainly in the gathered user 
requirements, they design the dimensional model. The methodology proposed in [2] starts from 
an ER-enterprise model. It re-structures this model, transforming it until they obtain a 
conceptual schema in MD (a conceptual model they define). Then, they provide a method to 
pass from this model to a logical dimensional model (in particular the star schema in the 
relational model).  

We believe that some main aspects related to DW design are not covered by these proposals: the 
generation of mappings between source and DW logical structures, and the construction of 
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complex DW structures. The former is necessary for solving the problems of data loading, 
source schema evolution, and error detecting [5]. With the latter we refer, for example, to 
explicit structures for historical data management, dimension versioning, calculated data, key 
generalizations. In [8] logical design techniques for this kind of problems are presented by 
means of examples. 

In our work we propose a mechanism for DW logical design that intends to provide: (1) design 
traceability, (2) a mapping between source logical schema and DW logical schema, and (3) 
facilities for designing complex DW structures. It is supposed to be used as a complement to the 
previously commented existing methodologies. The mechanism is based on a set of pre-defined 
schema transformations that enables to build the DW logical schema from the source logical 
schema. The mechanism includes, for the utilisation of the proposed transformation set, two 
types of guidelines: consistency rules, which are applied in order to ensure the consistency of 
the obtained schema, and design strategies, which provide different solutions to typical DW 
design problems, by application of the transformations. 

The proposed mechanism may be applied in different DW design scenarios. We following 
describe which may be a typical one. The design process consists of two steps: (1) apply one of 
the existing methodologies for designing the DW schema starting from the source conceptual 
schema, (2) having the DW schema designed in the previous step as the target schema, build it 
through application of transformations to the logical source schema, and (3) apply other 
necessary transformations so that the DW schema is refined (or optimised) according to the 
requirements. Figure 1 presents the DW design process showing the alternative paths that can be 
followed. 
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Figure 1:  DW design process 

The remainder of paper is organized as follows. Section 2 presents the proposed environment 
for DW design from the logical source schema, Section 3 presents a simple example that 
illustrates the design process and Section 4 presents the conclusions. 

2. The proposed DW design environment 

In this section we present the environment that supports the process of DW logical design, 
starting from the source logical schema. The DW schema is generated by application of 
transformations to the source schema and to the intermediate sub-schemas that are generated 
through the process, i.e. during the design the transformations are composed to obtain the target 
schema. Figure 2 shows the basic architecture of the transformation.  
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Figure 2: Architecture of the transformation 

The transformations take as input a relational sub-schema and their output is another relational 
sub-schema. They also give as output an outline of the corresponding instance transformation. 
Some of them are grouped into families. Transformations belonging to the same family 
correspond to different alternatives or different design styles for solving the same problem. 

2.1. Basic Definitions 

The underlying model for the proposed transformations is the Relational Model. However, we 
classify the relational elements (relations and attributes) into different sets, according to 
dimensional concepts (e.g.: dimension relations, measure relations, descriptive attributes, 
measure attributes). This classification enables the transformations to perform a more refined 
treatment of the different situations in DW design. 

The Sets defined over the Relational Model 

Rel at i on1 set s:  

Rel -  Set  of  al l  t he r el at i ons ( any ki nd of  r el at i on) .  
RelD -  Set  of  “ di mensi on”  r el at i ons.  These ar e t he r el at i ons t hat  r epr esent  

descr i pt i ve i nf or mat i on about  r eal  wor l d subj ect s.  
RelC -  Set  of  “ cr ossi ng”  r el at i ons.  These ar e t he r el at i ons t hat  r epr esent  

r el at i onshi ps or  combi nat i ons among t he el ement s of  a gr oup of  
di mensi ons.  Usual l y,  t hey cont ai n at t r i but es t hat  r epr esent  measur es 
f or  t he combi nat i ons.  

RelM  -  Set  of  “ measur e”  r el at i ons.  These ar e t he cr ossi ng r el at i ons t hat  
have one or  mor e measur e at t r i but es.   

RelJ -  Set  of  “ hi er ar chy”  r el at i ons.  These ar e t he di mensi on r el at i ons t hat  
cont ai n a set  of  at t r i but es t hat  const i t ut e a hi er ar chy.  

RelH(R) -  Set  of  “ hi st or y”  r el at i ons.  These ar e t he r el at i ons t hat  have 
hi st or i cal  i nf or mat i on t hat  cor r espond t o i nf or mat i on i n r el at i on R.  

These set s ver i f y:  RelM ⊂ RelC,  RelJ ⊂ RelD,  ∀ R RelH( R)  ⊂ ( RelD ∪ RelC)   

At t r i but e set s:  

Att(R) – Set  of  al l  at t r i but es of  r el at i on R.  
AttM(R) – Set  of  measur e at t r i but es of  r el at i on R.  
AttD(R) – Set  of  descr i pt i ve at t r i but es of  r el at i on R.  
AttC(R) – Set  of  der i ved ( cal cul at ed)  at t r i but es of  r el at i on R.  
AttJ – Set  of  set s of  at t r i but es t hat  r epr esent  a hi er ar chy.  
AttK(R) – Set  of  set s of  at t r i but es t hat  ar e key i n r el at i on R.  
AttFK(R) -  Set  of  set s of  at t r i but es t hat  ar e f or ei gn key i n r el at i on R.  
AttFK(R1,R2) – Set  of  at t r i but es t hat  ar e f or ei gn key i n r el at i on R1 wi t h 

r espect  t o r el at i on R2.  

These set s ver i f y:  -  AttM(R) ∪ AttD(R) ∪ AttC(R) = Att(R)  

                                                           

1 In this work, we use the word relation as a synonym of relation schema. 
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-  ∀ X /  X ∈ AttJ,  X ⊂ ∪R∈Rel AttD(R), AttFK(R) = { e /  e = AttFK(R, Ri)} ,  i =1. . n,  
wher e n i s t he number  of  r el at i ons wi t h r espect  t o whi ch R has a f or ei gn key.  

-  ∀ A /  A ∈ X and X ∈ ( AttK(R) ∪ AttFK(R)) ,  A ∈ AttD(R) 
-  I f  X ∈ AttK(R) and Y ∈ AttFK(R),  i t  may be:  X ∩ Y ≠ ∅ 

 

We also define a set of Schema Invariants. This is a set of properties that must be satisfied by a 
relational DW schema for being consistent. They concern: referential integrity, hierarchies 
between attributes, the relationship between a relation and its corresponding history relation, 
and the dependencies between attributes of a measure relation. Due to space limitations we 
present only one of the invariants (for the whole set refer to [9]). 

I f  a measur e r el at i on has an at t r i but e t hat  al so bel ongs t o a di mensi on 
r el at i on,  t hen i t  must  have a f or ei gn key r el at i ve t o t hi s r el at i on.  

Let  RD,  RM  /  RD ∈ RelD  ∧  RM ∈ RelM 
i f   ∃ A /  A ∈ Att(RD)  ∧ A ∈ Att(RM)  ⇒  ∃ X /  X = AttFK(RM,RD)  

2.2. The transformations 

We start presenting some example-transformations in order to illustrate their usefulness. 

Many relations in operational systems do not maintain a temporal notion. For example, stock 
relations use to have the current stock data, updating it with each product movement. However, 
in DWs most relations need to include a temporal element so that they can maintain historical 
information. For this purpose, there is a transformation called Temporalization that adds an 
element of time to the set of attributes of a relation. 

In operational systems, usually, data is calculated from other data at the moment of the queries, 
in spite of the complexity of some calculation functions, in order to prevent any kind of 
redundancy. For example, the product prices expressed in dollars are calculated from the 
product prices expressed in some other currency and a table containing the dollar values. In a 
DW system, sometimes it is convenient to maintain this kind of data calculated, for performance 
reasons. We have a group of transformations, which name is DD-Adding, that add to a relation 
an attribute that is derived from others. 

Figure 3 shows a table containing the whole set of transformations proposed. The 
transformation names marked with a “* ”  symbol correspond to transformation families. 

 

 Tr ansf or mat i on Descr i pt i on 

T1 I dent i t y Gi ven a r el at i on,  i t  gener at es anot her  t hat  i s exact l y t he 
same as t he sour ce one.  

T2 Dat a Fi l t er  Gi ven a r el at i on,  i t  gener at es anot her  one wher e onl y some 
at t r i but es ar e pr eser ved.  I t s goal  i s  t o el i mi nat e pur el y 
oper at i onal  at t r i but es.  

T3 Tempor al i zat i on I t  adds an el ement  of  t i me t o t he set  of  at t r i but es of  a 
r el at i on.  

T4 Key Gener al i zat i on *  They gener al i ze t he pr i mar y key of  a di mensi on r el at i on,  so 
t hat  mor e t han one t upl e r epr esent i ng t he same r eal - wor l d 
subj ect ,  can be st or ed.  

T5 For ei gn Key Updat e A f or ei gn key and i t s r ef er ences can be changed i n a 
r el at i on.  Thi s i s usef ul  when pr i mar y keys ar e modi f i ed.  

T6 DD- Addi ng *  They add t o a r el at i on an at t r i but e t hat  i s der i ved f r om 
ot her s.  

T7 At t r i but e Addi ng I t  adds at t r i but es t o a di mensi on r el at i on.  I t  i s usef ul  
f or  mai nt ai ni ng mor e t han one ver si on of  an at t r i but e i n 
t he same t upl e.  

T8 Hi er ar chy Rol l  Up I t  does t he r ol l  up by one of  t he at t r i but es of  a r el at i on 
f ol l owi ng a hi er ar chy.  Besi des,  i t  can gener at e anot her  
hi er ar chy r el at i on wi t h t he cor r espondi ng gr ai n.  

T9 Aggr egat e Gener at i on Gi ven a measur e r el at i on,  i t  gener at es anot her  measur e 
r el at i on,  wher e dat a i s r esumed by a gi ven set  of  
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at t r i but es.  
T10 Dat a Ar r ay Cr eat i on Gi ven a r el at i on t hat  cont ai ns a measur e at t r i but e and an 

at t r i but e t hat  r epr esent s a pr e- det er mi ned set  of  val ues,  
i t  gener at es a r el at i on wi t h a dat a ar r ay st r uct ur e.  

T11 Par t i t i on by St abi l i t y*  They par t i t i on a r el at i on i n or der  t o or gani ze i t s hi st or y 
dat a st or age.  Ver t i cal  Par t i t i on or  Hor i zont al  Par t i t i on 
can be appl i ed.  

T12 Hi er ar chy Gener at i on *  They gener at e hi er ar chy r el at i ons,  havi ng as i nput  
r el at i ons t hat  i ncl ude a hi er ar chy or  a par t  of  one.  

T13 Mi ni di mensi on Br eak of f  I t  el i mi nat es a set  of  at t r i but es f r om a di mensi on 
r el at i on,  const r uct i ng a new r el at i on wi t h t hem.  

T14 New Di mensi on Cr ossi ng I t  al l ows mat er i al i s i ng a di mensi on dat a cr ossi ng i n a new 
r el at i on.  

Figure 3: The transformations 

We have not addressed the demonstration of the completeness of the set of transformations. 
However we believe that the usefulness of this set is supported by the following facts: (i) it was 
designed basing in general DW design techniques existing in the bibliography [8,10,11,12,13], 
(ii) it has been tried on many different study cases, and (iii) the proposed design strategies show 
how a wide spectrum of DW design problems can be solved through application of the 
transformations. 

Figure 4 shows the specification of one of the transformations (whole set can be found in [9]). 

T9 – Aggr egat e Gener at i on 

Descr i pt i on:  

Gi ven a measur e r el at i on,  t he t r ansf or mat i on gener at es anot her  
measur e r el at i on,  wher e dat a i s summar i sed ( or  gr ouped)  by a 
gi ven set  of  at t r i but es.  

I nput :  
� sour ce schema:  R( A1, . . . , An)  ∈ RelM  
� Z,  set  of  at t r i but es /  car d( Z) = k  ( measur es)  
� { e1, . . . , ek} ,  aggr egat e expr essi ons 
� Y / Y ⊂ ( AttD(R) ∪ AttM(R)) ,  at t r i but es t o be r emoved 
� sour ce i nst ance:  r  

Resul t i ng schema:  

R’ ( A’ 1, . . . , A’ m) ∈ RelM / { A’ 1, . . . , A’ m}  = { A1, . . . , An}  – Y ∪ Z   

Gener at ed i nst ance:  

r ’  = sel ect  ( { A’ 1, . . . , A’ m}  – Z)  ∪ { e1, . . . , ek}  
  f r om R  
  gr oup by { A’ 1, . . . , A’ m}  – Z 

Figure 4: Specification of transformation T9 

2.3. Consistency Rules and Design Strategies 

Basing on the Invariants, we define some rules that should be applied always, when a DW 
schema is being constructed through application of the transformations. The rules consider the 
different cases of inconsistencies that can be generated by application of the transformations and 
state the actions that must be performed to correct them. The following is one of these rules (the 
rest can be found in [9]): 

R1 – For ei gn key updat es 
R1. 1 – ON APPLI CATI ON OF:  Temporalization ( addi ng t he t i me at t r i but e t o 

t he key)  or  Key Generalization t o R,  wher e X = ol d key and Y = 
new key 

APPLY:  Foreign Key Update t o al l  Ri  /  AttFK(Ri,R) = X,  obt ai ni ng 
AttFK(Ri,R) = Y 
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Strategies for application of the transformations were designed taking into account some typical 
problems of Data Warehousing. The strategies proposed address design problems relative to: 
dimension versioning, versioning of N:1 relationships between dimensions, data summarisation 
and data crossing, hierarchies’  management, and derived data. We following show part of one 
of the proposed strategies (refer to [9] for the whole): 

S1 -   Di mensi on ver si oni ng 

A usual  pr obl em DW desi gner s have t o f ace i s how t o manage di mensi on 
ver si oni ng.  Thi s r ef er s t o how di mensi on i nf or mat i on must  be st r uct ur ed when 
i t s hi st or y needs t o be mai nt ai ned.  The i dea i s t o mai nt ai n ver s i ons of  each 
r eal - wor l d subj ect  i nf or mat i on.  

Sever al  al t er nat i ves ar e pr ovi ded:  

S1)  Appl y Tempor al i zat i on  ( T3) ,  such t hat  t he t i me at t r i but e bel ongs t o t he 
key of  t he r el at i on.  

S2)  Gener al i se t he key of  t he di mensi on r el at i on t hr ough one of  t he 
t r ansf or mat i ons of  Key Gener al i zat i on f ami l y ( T4) .  The t wo opt i ons ar e:  

2. 1)  Appl y Ver si on Di gi t s  ( T4. 1) ,  so t hat  ver si on di gi t s ar e added t o t he 
key.  

2. 2)  Appl y Key Ext ensi on ( T4. 2) .  I n t hi s case new at t r i but es of  t he 
r el at i on ar e i ncl uded i n t he key.  

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

3. Presenting the mechanism through an example 

In this section we present an example that shows when and how the schema transformations can 
be applied. 

3.1. Introduction 

This is a simplified case of a product distribution company who wants to construct a DW. The 
most important requirements are related to: (i) sales evolution by product families and 
geographic regions, (ii) product cost analysis, (iii) market analysis (by types of customers), and 
(iv) geographic distribution of the sales. 

The source database schema is shown in Figure 5. 

sale_date
customer_id
presentation_id
city_id
sale_amount
sale_cost
sale_qty

SALES

presentation_id
presentation_name
product_id
size

PRESENTATIONS

product_id
product_name
family
expiration

PRODUCTS

customer_id
customer_name
customer_address
subtype_id
city_id

CUSTOMERS

subtype_id
subtype_name
type_id

SUBTYPES

type_id
type_name

TYPES

city_id
city_name
region_id

CITY

region_id
region_name

REGION

 
Figure 5: The source database schema 
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We suppose that, following one of the existing DW design methodologies [6,7,2], we arrive to 
the design presented in Figure 6. It is a star schema2, where the dimensions are Time, 
Customers_DW, Products_DW, and Geography, and the fact table is Sales_DW, where 
sale_amount, sale_cost and sale_qty are the measures. 

sale_month
subtype_id
presentation_id
city_id
sale_amount
sale_cost
sale_qty

SALES_DW

presentation_id
presentation_name
product_id
product_name
size
family
expiration

PRODUCTS_DW

subtype_id
subtype_name
type_id
type_name

CUSTOMERS_DW

month
year

TIME

city_id
city_name
region_id
region_name

GEOGRAPHY

 
Figure 6: The target DW schema 

3.2. Generation of the DW schema through schema transformations 

Now, we apply the transformations to the source schema generating the desired DW relational 
schema. 

First, we de-normalise the relations that correspond to the dimensions. 

We appl y T6. 2 DD- Addi ng- 1N t o Presentations and Products,  obt ai ni ng:  
PRODUCTS_DW ( pr esent at i on_i d,  pr esent at i on_name,  pr oduct _i d,  

pr oduct _name,  s i ze,  f ami l y,  expi r at i on)  

We appl y T6. 2 t o Customers,  Subtypes and Types,  obt ai ni ng:  
CUSTOMERS_DW_01 ( cust omer _i d,  cust omer _name,  cust omer _addr ess,  

subt ype_i d,  c i t y_i d,  subt ype_name,  t ype_i d,  t ype_name)  

We appl y T6. 2 t o r el at i ons City and Region,  obt ai ni ng:  
GEOGRAPHY ( ci t y_i d,  c i t y_name,  r egi on_i d,  r egi on_name)  

CUSTOMERS_DW_01 has some attributes that are not relevant for this case. 

We appl y T2 Dat a Fi l t er  t o r el at i on Customers_DW_01,  obt ai ni ng:  
CUSTOMERS_DW_02 ( cust omer _i d,  subt ype_i d,  subt ype_name,  t ype_i d,  

t ype_name)  

For the Time dimension we obtain the date attribute from the Sales relation. Then we calculate 
the attributes month and year from the date.  

We appl y T12. 1 Hi er ar chy Gener at i on t o Sales,  obt ai ni ng:  TI ME_01 ( dat e)  
and we appl y t wi ce T6. 1 DD_Addi ng- 11 t o TI ME_01 f or  addi ng at t s mont h and 
year :  
TI ME_02 ( dat e,  mont h)  
TI ME_03 ( dat e,  mont h,  year )  

We generate the fact table (measure relation) Sales with the desired granularity, which is 
subtype for Customer dimension and month for Time dimension. 

We appl y T8 Hi er ar chy Rol l - Up t o Sales and Customers_DW_02,  obt ai ni ng:  

                                                           

2 Star Schema is defined in [Kim96] 
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SALES_DW_01 ( sal e_dat e,  subt ype_i d,  pr esent at i on_i d,  ci t y_i d,  
sal e_amount ,  sal e_cost ,  sal e_qt y)  

and 
CUSTOMERS_DW ( subt ype_i d,  subt ype_name,  t ype_i d,  t ype_name)  

We appl y T8 t o Sal es_DW_01 and Ti me_03,  obt ai ni ng:  
SALES_DW ( sal e_mont h,  subt ype_i d,  pr esent at i on_i d,  ci t y_i d,  sal e_amount ,  

sal e_cost ,  sal e_qt y)  
and 
TI ME ( mont h,  year )  

Through the applied transformations we generated the desired schema, showed in Figure 6. 

Now we will refine the design. One of our requirements is about products’  history. For query 
performance reasons, we decide to maintain this history data in a separate relation. 

We appl y T11. 2 Hor i zont al  Par t i t i on t o Products_DW,  obt ai ni ng:  
PRODUCTS_DW_HI S_01 ( pr esent at i on_i d,  pr esent at i on_name,  pr oduct _i d,  

pr oduct _name,  s i ze,  f ami l y,  expi r at i on)  

We appl y T3 Tempor al i zat i on t o Products_DW_His_01,  obt ai ni ng:  
PRODUCTS_DW_HI S ( pr esent at i on_i d,  change_dat e,  pr esent at i on_name,  

pr oduct _i d,  pr oduct _name,  s i ze,  f ami l y,  expi r at i on)  

Finally, also for performance reasons, we want to add to Geography relation a calculated 
attribute cust_qty, which represents the quantity of customers that belongs to each city. 

We appl y T6. 3 DD_Addi ng- NN t o Geography and Customers,  obt ai ni ng:  
GEOGRAPHY_CUST ( ci t y_i d,  c i t y_name,  r egi on_i d,  r egi on_name,  cust _qt y)  

The final DW schema is shown in Figure 7. 

sale_month
subtype_id
presentation_id
city_id
sale_amount
sale_cost
sale_qty

SALES_DW

presentation_id
presentation_name
product_id
product_name
size
family
expiration

PRODUCTS_DW

subtype_id
subtype_name
type_id
type_name

CUSTOMERS_DW

month
year

TIME

city_id
city_name
region_id
region_name
cust_qty

GEOGRAPHY_CUST presentation_id
change_date
presentation_name
product_id
product_name
size
family
expiration

PRODUCTS_DW_HIS

 
Figure 7: The final DW schema 

3.3. The generated trace 

The applied transformations generate a trace of the design, which is shown in Figure 8. 
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TYPES

SUBTYPES

CUSTOMERS

REGION

CITY

SALES

PRESENTATIONS

PRODUCTS

CUSTOMERS_DW

SALES_DW

TIME

PRODUCTS_DW

PRODUCTS_DW_
HIS

GEOGRAPHY_
CUST

6.2

6.2

6.2

6.2

6.2

6.2

6.2 2

12.1 6.16.1

8

8

11.2

3

6.3

 
Figure 8: The generated trace 

For each element of the final schema (relation or attribute) there is a transformation trace that 
can be seen as the path that was followed for obtaining this element starting from a source 
element. This trace provides the information about the sequences of primitives that were applied 
to the element, as well as the sub-schemas and other arguments the primitives received in each 
case. 

We specify the trace of the design through a set of expressions in the form of function 
applications [9] and also through a graphic representation (Figure 8). The latter is a directed 
acyclic graph G(T), which main goal is to show a global perspective of the process, while 
facilitating the comprehension and localisation of each element’s trace. 

4. Conclusion 

This paper presents a set of schema transformations as well as some strategies and rules for their 
practical application. These pre-defined transformations enable to design a DW from a 
relational source schema acting as design building blocks that embed DW design knowledge in 
their semantics.  

The proposed transformations are methodologically neutral, and may be applied in different 
scenarios with other design strategies. 

The use of these transformations enables to obtain a DW schema as well as to keep the design 
trace and mapping between the source schema structures and the DW schema ones. In addition, 
the proposed transformations enable to easily obtain complex DW structures. 

Design traceability, which allows documentation of the design and can be useful for design 
process reuse, is obtained through the transformation application trace. This trace is of great 
importance also for DW management, since it provides the mapping between source and DW 
schema elements. This mapping is necessary at least for solving the problems of data loading 
processes, source schema evolution, and error detecting. In [14] we present a proposal for DW 
evolution in the context of Web Warehouses where the DW is designed through the 
transformations and the trace is used for propagating source evolution. 
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We have implemented the transformations in a DW design tool that enables the designer to 
apply them through a graphical interface [15,16]. The tool also counts with the consistency 
rules, which are triggered when inconsistencies are generated in the DW schema, and with 
schema evolution facilities.  

We are currently working on DW evolution generated by source schema evolution, and on 
including integration functionalities to the set of transformations. 
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