T Byl

T ST

Data Warehousing Design and Construction
— the Case Study for a Garment Company

Shu-Fen Lin

Huei-huang Chen

Department of Computer Science and Engineering, Tatung University

Lin.emmy @mas.hinet.net

#&

RN ;iéﬁ‘ff_ié Az AE2 FTHE
FEALA] > R B g ARa AR M TR
BT L E TR AT

EY S R
S5 FP2 FoR R AR AR TR EC
A o 1‘%1 L AR YL R N
%?:z\’d FoEE T L@F AR AR LD

AR T BB L B E ko
fe & £ ¥ FRAR «wé‘“iﬁrﬁ
Bigpiz F R Ay HEY 2 32 5d 7
@ (bottom-up)LiE ¥ i W2 FAdAzH 150 £
o A o ’?‘ﬁ"”ﬁ%ﬁo EiEH R

}§

FER DGR DTS L fIBM
AS/400 & %5 ik %&ﬂl,i P AT R 2 TR

Bl koo 1S 45 322 B SQL Server T
BE? 2ZEFTREEflrAR L4518
Analysis services # # - % —‘*ﬂ‘ R pE gt

.
L1

Mot FRARESE, & ARl

ABSTRACT

This research attempts to design and
construct a data warehouse fledgling model for a
garment company based on the ERP (Enterprise
Resource Planning) system to provide basic
requirement for rapidly inquiring related statistic
data for decision makers. By applying the
technology of Data Warehouse and OLAP, and
extracting data from ERP system’s database,
establishing a related multi-dimensional data
model, decision makers can inquire related
statistic data elastically and rapidly depending
on their requirements and hence enhancing the
quality and time effectiveness of decision
making.

With the policy of implementing the most
important data/information first consideration,
we use bottom-up approach to implement the
data warehousing system. We gathered the users’
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requirements to define the needed metrics and
the architecture of the data warehouse: data
acquisition from the ERP system on IBM
AS/400 DB2, data storage and information
delivery on a SQL Server platform.
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1. INTRODUCTION

1.1 Background

Rapid access to the right information is
crucial for thriving in the complex and turbulent
environment of the 21% century. A good
measurement system is key to any competitive
management system. Performance
measurements are important for effective
business planning and follow-up, improving
business processes, motivating individuals and

teams, organizational learning and improved
decision-making. Trends and  business
characteristics, such as process orientation,
supply chain collaboration, customer

relationship management and e-business, drive
the renewal of an organization’s performance
measurement system. In recent years, data
warehouse has emerged as a powerful
technology for integrating sparsely distributed
operational data into a comprehensive analytical
fashion to enable decision-making. The company
that we study is the largest OEM jeans producer
in the world with annual output of 40 million
pairs, and is also the sixth largest denim
producer at 60 million yards per year. The
company has also expanded into casual wear,
producing 10 million pairs of pants per year.
Along with local production facilities, they have
also expanded abroad include three garment
factories in Africa, five garment factories and a
dyeing house in Central America, and one denim
mill and garment factory in Mexico. Global
facilities make them the largest specialized
denim fabric and garment in-one-stream.

To catch up with the market trend of “high
quality, low price, quick response”, this



company vertically integrates from spinning,
dying, weaving till garment finishing to generate
streamline  benefit. =~ They  have  been
implementing ERP  (Enterprise  Resource
Planning) since 2004 and centralizing logistic
system to generate resource allocation efficiency
and vendor gathering effect.

1.2 Research Motivation and Objective

For precisely capturing the future global
trend of fashion and effectively improving the
quality, shortening the delivery and saving the
cost, the executives and managers who are
responsible  for keeping the enterprise
competitive need information to make proper
decisions. In order to make long-term
managerial decisions, they have to exploit very
large volumes of data, generally stored in their
operational databases. The exploitation of these
data is sometimes carried out in an empirical
way using traditional techniques (SQL queries,
views), and the decision-making process is often
tiresome and does not properly respond to user
requests. The data warehousing can overcome
these insufficiencies.

This research aims to design and
implement an online multidimensional analysis
system that base on existed ERP system in the
company context. Because of important
data/information first consideration, we use
bottom-up approach to implement system. We
gathered the users’ requirements to define the
needed metrics the architecture of the data
warehouse: data acquisition from IBM AS/400
DB2, data storage on SQL Server and
information delivery for online inquiry.

2. Related Works

2.1 Basic Data Warehouse Concepts

A data warehouse is a subject-oriented,
integrated, time-variant, and nonvolatile
collection of data that supports managerial
decision-making [1]. A data warehouse copies its
data from existing systems like order entry,
general ledger, human resources to form a
physically separate store of data in contrast to
the application data found in the operational
environment.

Data warehouse is not a brand new
technology, new platform, or new product. It is
just a frame, strategy, or solution to construct an
integrated information infrastructure based on
the traditional database management system. The
very essence of a data warehouse is to provide a
solid platform of integrated, historical data from
which informational, analytical processing and
analysis over a long historical time perspective
can be done. It generally provides the facility for

integration in a world of isolated application
systems. There is indeed a world of promise in
building and maintaining a data warehouse as
the center of the architecture for information
systems.

Data warehousing is the process to cleanse,
filter, transform, summarize, and aggregate data
generated in the operational environment and
then put the data in a specially structured data
warehouse for easy access and analysis by a
disparate group of users [2].

2.2 Data Mart

Data mart is a subset of the overall
enterprise data warehouse. It has all the
characteristics of a data warehouse. The only
difference between the data warehouse and the
data mart is that the data in the data mart is
organized according to a given department of the
enterprise or a particular subject. Generally it is
considered that the data of the data mart comes
from the data warehouse [3].

2.3 Technical Architecture

The architecture provides the overall
framework for developing and deploying the
data warehouse; it is a comprehensive blueprint.
Figure2.2. [2] groups the components into the
three major areas of data acquisition, data
storage and information delivery. The technical
architecture of a data warehouse is, therefore, the
complete set of functions and services provided
within its components. The technical architecture
also includes the procedures and rules that are
required to perform the functions and provide
the services. The technical architecture also
encompasses the data stores needed for each
component to provide the services. The technical
architecture in each of the three major areas of
the data warehouse is described in the following
subsections.
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Figure 2.2 Architectural components
in the three major areas

2.3.1 Data Acquisition

This area covers the entire process of
extracting data from the data sources, moving all
the extracted data to the staging area, and
preparing the data for loading into the data
warehouse  repository. The two  major



architectural components identified earlier as
part of this area are source data and staging area.

2.3.2 Data Storage

This area covers the process of loading the
data from the staging area into the data
warehouse repository. All functions for
transforming and integrating the data are
completed in the data staging area. The prepared
data in the data warehouse is like the finished
product that is ready to be stacked in an
industrial warehouse.

2.3.3 Information Delivery

This area spans a broad spectrum of many
different methods of making information
available to users. The information delivery
component makes it easy for the user to access
the information either directly from the
enterprise-wide data warehouse, from the
dependent data marts, or from the set of
conformed data marts. Most of the information
access in a data warehouse is through online
queries and interactive analysis sessions.

2.4 Design Approaches

Writing in a leading trade magazine in
1998, Bill Inmon stated, “The single most
important issue facing the IT manager this year
is whether to build the data warehouse first or
the data mart first.” The statement is true even
today. The two basic approaches are described in
the following subsections [3].

2.4.1 Top-Down Approach

Top-down implementation means that a
global data warehouse covering all the work-
groups, departments, or lines of businesses is
constructed first, and data marts according to
different subjects will be built afterward. This
approach is shown in Figure 2.3. The global data
warehouse provides all the users through the
enterprise with a consistent data definition and
software environment. Then, if needed, data
marts corresponding to separate departments and
businesses can be built with their data populated
from the global data warehouse rather than
directly from the operational or external data
sources.

2.4.2 Bottom-Up Approach

Bottom up implementation means that data
marts are designed and constructed before, or in
parallel with, a global data warehouse, as
depicted in Figure 2.4. Data marts can extract
their data either from a global data warehouse or
directly from the operational or external data
sources. While initial data mart implementations
expand, a more global data warehouse will be
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Figure 2.4 Bottom-Up Implementation

built incrementally. This approach is more
widely accepted today than the top-down
approach because data marts have a less
complex design and are more economical in
terms of hardware and other resources than a
global data warehouse, which is more easily
evaluated and can result in much faster harvest
and payback.

2.5 Online Analytical Processing (OLAP)

OLAP is designed to provide summary
views of the basis for the aggregation of the
transactions according to user-defined business
dimensions from the static stores of the data
warehouse. Data warehouses support OLAP
applications by storing and maintaining data in
multidimensional format. Data in an OLAP
warehouse is extracted and loaded from multiple
OLTP data sources using Extract, Transfer, and
Load (ETL) tools. Three types of relational
DBMS servers— relational, multidimensional,
and hybrid online analytical processing — now
support OLAP on data warehouses built with
relational database systems [4].

> ROLAP servers: ROLAP middleware
servers sit between the relational back-end
server where the data warehouse is stored
and the client front-end tools. They
identify the views to be materialized,
rephrase user queries in terms of the
appropriate  materialized views, and
generate multi-statement SQL for the
back-end server.

»  MOLAP servers: MOLAP is a native
server architecture that does not exploit the




functionality of a relational back end but
directly supports a multidimensional data
view through a multidimensional storage
engine. MOLAP enables the
implementation  of  multidimensional
queries on the storage layer via direct

mapping.
> HOLAP servers: The HOLAP architecture
combines ROLAP and MOLAP

technologies. HOLAP’s selective view
materialization, selective index building,
and query and resource scheduling are
similar to its MOLAP and ROLAP counter
parts.

2.6 Cube

‘Cube’ is a metaphor used in an OLAP
context and it is a storage format that enables
high performance multidimensional analysis. A
cube is n-dimensional, where n is the number of
dimensions. Each cell in the cube contains the
value of a certain measure for specified values of
the n dimensions. Some of the aggregations in
the dimension hierarchies are pre-calculated,
which substantially reduces query times.

The star schema design is optimal for
creating OLAP cubes. An OLAP cube can be
accessed from a wide range of analytical
products supporting OLE db for OLAP, in which
the cube can be viewed as a report or in graphic
format. OLAP has become a standard protocol
for analytical processing.

The measures in an OLAP cube originate
from a fact table, and dimension tables are the
main source of OLAP dimensions. A dimension
table can be used as the base for several different
dimensions in a cube.

3. Requirement Definition

3.1 General Requirement Descriptions

We gather the different point of view from
users’ requirement as follow:

»  Customer Centric Analysis. User want
performed per customer and/or on a
grouped level of customers. Of course the
other dimensions like product may be
analyzed as well.

< Does any customer group perform
better than all the others?

< Profitability, as compared to an
average for all customers.

<~ Discounts, costs and credits

explaining the profitability.

< Credits and price adjustments —
expressing bad quality and decrease
in customer satisfaction.

< Sales and sales growth — and sales
compared to the average customer.

»  Product Analysis. User need performed per
product and/or on a grouped level of
products. Of course other dimensions like
for example customer may be analyzed as
well.

< Products with
performance and growth

exceptional

< Products selling below expected
levels for profitability

<~ Which are the most sold products?
And how do they perform from a
profitability point of view?

<~ Which products have decreased most
in sales? Should we plan for a phase
out?

< Do we have products with
exceptional levels of discounts and
credits that erode our margins?

»  Sales organizational analysis: Users’
requirement performed from an internal
organizational point of view in order to
find out:

< Who are the top sales people
performers?

< Which sales people improved the
most, compared to last year?

< Which sales people reduced the
profitability the most by manually
reducing prices or generating credit
notes?

< Which sales organization controls
discount the best?

<~ Which sales organization is the most
efficient by means of processed
order volumes?

< Which sales organization is the most

effective by means of correct
deliveries, minimized credits and
returns?

3.2 Business Metrics

The numbers the users analyze are the
metrics that measure the profitability. These are
the facts that indicate to the users how much
profit is doing in fulfilling their objectives. In
this case of the profitability, these metrics relate
to the profit. These are the numbers that tell the
users about their performance in profit. These
are numbers about the profit of each individual
item. The set of meaningful and useful metrics
for analyzing profitability is gross line amount,
total discount amount, net line amount, total cost
and net margin. Main sources for the fact table



are the Sales Statistic Detail OSBSTD, Customer
Order head OOHEAD, Customer Order lines
OOLINE, Delivery Customer order head
ODHEAD, Route Master file DROUTE, Item
Master MITMAS and Customer Order types
OOTYPE tables.

3.3 Business Dimensions

The dimension tables usually contain
hierarchical data that are used in the OLAP
(Online Analytical Processing) Cube Builder in
Microsoft Analysis Manager to build hierarchies.
The Analysis Manager is installed on an SQL
server. The dimension hierarchy enables us to
drill up and down in the OLAP cube. That is, we
can follow a path from the highest analyze level
down to its smallest components. Depending on
which purpose the analysis serves, we probably
want to be able to examine our business
information on different levels. For every
dimension a unique identifier must be included.
This identifier is called a dimension key, to
which the fact table is connected. The dimension
key is automatically created when we create the
dimension table in BPW Designer [10].

»  The first obvious dimension is the calendar
dimension the purpose of this dimension is
to be able to analyze the measures in many
models over a time period. The name of
the dimension table is Calendar. The table
is based on the following ERP table:
CSYCAL.

»  The customer dimension again for the
profitability, analysis of sales must include
analysis by breaking the sales down by
items. The purpose of this dimension is to
be able to analyze data for different
customer-related aspects. The name of the
dimension table is Customer. The table is
based on the following ERP tables:
OCUSMA and CSYTAB.

»  The Delivery address dimension: Each
customer can have several addresses for
delivery and invoicing. This dimension
includes only delivery addresses. The data
in the dimension table is stored on the site
level, where site is a unique combination
of customer and address number.
Compared with the dimension customers,
this dimension includes more transactions
since a customer can have several delivery
addresses. The name of the dimension
table is delivery addresses. The table is
based on the following ERP tables:
OCUSAD, OCUSMA and CSYTAB.

»  The Sales organization: The purpose of
this dimension is to be able to analyze data
for different salespeople, sales departments
and business areas. The name of the

dimension table is Sales organization. The
table is based on the following ERP table:
CSYTAB.

The Item dimension: The purpose of this
dimension is to be able to analyze data
based on different item related aspects.
The name of the dimension table is Item.
The table is based on the following ERP
tables: MITMAS, CSYTAB and SITCOM.

The warehouse dimension: The purpose of
this dimension is to be able to study data
that is split (divided) between different
warehouses. The name of the dimension
table is Warehouse. The table is based on
the following ERP tables: MITWHL,
CFACIL, CMNDIV and CSYTAB.

The Facility dimension: The purpose of
this dimension is to be able to analyze data
for different facilities. Facilities are used
for activities such as sales, production or
distribution. A facility always belongs to a
division, which in turn belongs to a
company. A facility can contain one or
more warehouses. The name of the
dimension table is Facility. The table is
based on the following ERP table:
CFACIL.

The Division dimension: The purpose of
this dimension is to be able to analyze data
for different companies and divisions. This
is an identity for a legal unit within a
company group. Division is a key value in
the financial system in ERP. One division
may consist of several facilities. Facilities
are used in material and production
management and for purchasing purposes.
The name of the dimension table is
Division. The table is based on the
following ERP tables: CMNDIV and
CMNCMP.

The Currency dimension: The purpose of
this dimension is to be able to have
currency as an analysis dimension.
Currencies can be maintained either on the
division level or on the company level, or
on a combination of both. The
measurement  model  assumes  that
currencies are maintained on the company
level. If they are not, the relation between
the division columns in the composers
must be added. The name of the dimension
table is Currency. The table is based on the
following ERP table: CSYTAB.

The Order type dimension: The purpose of
this dimension is to be able to analyze data
for different customer order types. The
order type indicates an order type which is
a combined ID for the settings that



determines how the order is processed
during order entry and in the processing
flow. The name of the dimension table is
order type. The table is based on the
following ERP table: OOTYPE.

3.4 Dimension Hierarchies

The dimension hierarchies are the paths
for drilling down or rolling up in user analysis.
In our case, the hierarchy of the calendar
dimension consists of the levels of year, quarter,
and month. The user can first sees the net
margins for the entire year. Then the user moves
down further to the level of quarters and looks at
the net margins by individual quarters. After this,
the user moves down further to the level of
individual months to look at monthly numbers.

group, item group, style and item. The user can
drill down or roll up to look at which style’s net
margins is better or what kind of item group’s
total cost is overspend, and which product group
sales amount is the best, and so on.

3.5 Information Package Diagram

As shown in Figure 3.1, the information
subject here is profitability. The metrics that are
of interest for analysis are shown in the bottom
section of the package diagram. The
measurements are gross line amount, total
discount amount, net line amount, total cost and
net margin. The business dimensions along
which these measurements are to be analyzed are
shown at the top of diagram as column headings.
These dimensions are calendar, order type,

In the same way, the hierarchy of the item delivery address, sales organization, item,
dimension is consists of the levels of product warehouse, facility, division, currency and
Information Package Diagram: Profitability
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Figure 3.1 Information Package Diagram

customer. Each of these business dimensions
contains a hierarchy or levels. For example, the
sales organization dimension has the hierarchy
going from sales department down to the level of
individual sales person. The item dimension has
the hierarchy going from product group down to
the level of individual item.

4. Design

The requirements definition completely
drives the data design for the data warehouse.
Data design consists of putting together the data
structures. A group of data elements form a data
structure. The information package diagrams
form the basis for the data warehouse. The data
design process results in a dimensional data
model.

4.1 Data Design

We designed the data warehouse using star
schemas. Unlike the design of databases in
online transaction processing (OLTP) systems,
the star schema is a database design optimized
for  analytical needs, not least for
multidimensional analysis. A star schema is
organized around a fact table that contains data
for different measures for a certain area, such as
data for different order fulfillment indicators.
This fact table is related to several dimension

tables containing information about the different
structures that may be of interest.
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Figure 4.1 how an information model is
constructed as a star schema

Figure4.1.[5] is an example of how an
information model is constructed as a star
schema with a fact table in the middle
surrounded by dimension tables that each
contains a dimension key that is connected to the
fact table.

We will determine one of the data
structures to be included in the dimensional
model for profitability and derive the fact table
from the information package diagram. Look at
the calendar business dimension in Figure 3.1.

The customer business dimension is used
when we want to analyze the facts by customers.



Sometimes our analysis could be a breakdown
by individual customer. Another analysis could
be at a higher level by customer groups. The list
of data items relating to the customer dimension
is customer group and customer. All of these
relate of the customer in some way. We can,
therefore, group all of these data items in one
data structure of one relational table. We call this
table the customer dimension table. The data
items in the above list would all be attributes in
this table.

Looking further into the information
package diagram, we note that business
dimensions shown as column headings. In our
case of the profitability information package
diagram, these other business dimensions are
delivery address, sales organization, item,
warehouse, facility, division, currency, order
type and calendar. Just as we formed the
customer dimension table, we can form the
remaining dimension tables of delivery address,
sales organization, item, warehouse, facility,
division, currency, order type and calendar. The
data items shown within each column would
then be the attributes for each corresponding
dimension table.

The dimensional model should primarily
facilitate queries and analyses. The metrics
inside the fact table are analyzed across one or
more dimensions using the dimension table
attributes. We are analyzing facts along attributes
in the various dimension tables. The attributes in
the dimension table are act as constraints and
filters in our queries. We also find that any or all
of the attributes of each dimension table can
participate in a query. Further, each dimension
table has an equal chance to be part of a query.

4.2 The Star Schema

The star schema for profitability is shown
in Figure 4.2. It consists of the profitability fact
table in the middle of schema diagram.
Surrounding the fact table are ten dimension
tables of calendar, customer, sales organization,
currency, item, facility, order type, warehouse,
division and delivery address. All these
dimensions along which the users will analyze
are found in the structure. Each dimension table
is related to the fact table in a one-to-many
relationship.

We have seen that a key component of the
star schema is the set of dimension tables. This
model that we created is used for analyzing sales
statistics generated by SQL programs. The fact
table’s master file is (OSBSTD), but several
other files are also used. Each transaction
contains values for a delivery index, belonging
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STAR schema for Profitability
Figure 4.2 The Star Schema for Profitability

to a customer order, an order line, and a line
suffix. The measures are including gross line
amount, net line amount, total discount amount,
total cost and net margin. Each measurement
goes into the fact table as an attribute for
profitability.

4.3 Star Schema Keys

Refer to Figure 4.2 to see how the keys are
formed for the dimension and fact tables. Each
row in a dimension table is identified by a
unique value of an attribute designated as the
surrogate key of the dimension. The data
warehouse contains historic data. Assume that
the customer primary key gets changed in the
middle of a year, because the customer is now
stored in a different warehouse of the company.
So we have to change the customer primary key
in the data warehouse. If the customer key is the
primary key of the customer dimension table,
then the newer data for the same customer will
reside in the data warehouse with different key
values. This could cause problems if we need to
aggregate the data from before the change with
the data from after the change to the customer.

The  surrogate keys are  simply
system-generated sequence numbers. They do
not have any built-in meanings. Of course, the
surrogate keys will be mapped to the customer
system keys. Nevertheless, they are different.
The customer key is the surrogate primary key
for the store dimension table. The operational
system primary key for the store reference table
may be kept as just another non-key attribute in
the store dimension table.

Each dimension table is in a one-to-many
relationship with the central fact table. So the
primary key of each dimension table must be a
foreign key in the fact table. In our case, there
are ten dimension tables of calendar, customer,
sales organization, currency, item, facility, order
type, warehouse, division and delivery address
representative, then the primary key of each of
these ten tables must be present in the
profitability fact table as foreign keys.



4.4 Data Warehouse Tools

Business Performance Warehouse (BPW)
[9] that we use tool in our study case is a system
that easy-to-use data warehouse built on
leading-edge data warehouse technology. Figure
43 provides an overview of the BPW
architecture [6].

The BPW databases are stored in the
repository. BPW repository stores all metadata
and is the center of a data warehouse. The
repository is located in a database on an SQL
server designed to give users the ability to carry

out high-performance data warehouse operations.

Tables, views, columns and relationships
between tables are examples of technical
metadata; the business-oriented metadata is
always mapped to technical metadata. All
objects (also called entities) and columns have
descriptions that we can modify. Business logic
and application logic is also stored in the
repository. In Figure 4.4 we can see the
databases in BPW repository enlarged with
connections between them and the tree view tabs
in BPW Designer.

Client
Windows NT/2K/XP Professional/Server/Advanced Server

BPW Designer

Click yes to be prompted with the system
properties dialog where we can set up a
correct destination connection for the data
source. The system name can be changed.
Select  source/operational from the
drop-down menu in the system type field.
We can select a connection to local
operational database that contains data
from the drop-down menu. In Figure 4.6
we see all the connections and their
properties.

BPW
<\server Setup
Server

Windows NT/2K/XP Server

’ MS SQL Server Agent

BPW
Server Monitor

Repository
Metadata
BPW Server

MS DTS
Data Transformation
Services

MS SQL Server

Figure 4.3 BPW Architecture
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Figure 4.4 BPW Repository

4.5 Data Extraction, Transformation and
Loading (ETL)

The goal of the data extraction step is to
bring data from disparate sources into a database
where it can be modified and incorporated into
the data warehouse.

»  Specify Operational Database: When we
first logon BPW Designer we will get an
attention message that informs us that we
have not yet set up the proper system
connection to the specific data source.

Figure 4.6 All connections

Specify ODBC Connections: For any data
source system we are going to use in BPW
we must specify the system connection
from which the data will be copied and
extracted, and the destination at which the
data should be stored. In this case, we
extract business data from an IBM AS/400
platform/data source with an ODBC
connection [7] to a staging database
located on the data warehouse server.

Import metadata: Metadata in BPW can be
defined as the foundation that keeps the
data warehouse organized, logical and
together. It brings necessary meaning to
the source system tables and components
that are stored. Metadata describes and
characterizes a specific resource. It can be
compared to the alphabetizing and
classification that we use to find what we
are looking for in a library or archive.
BPW is delivered together with ERP
metadata. Depending on which ERP
version we use [8]. Normally a metadata
representation ~ has  the  following
characteristics: it includes a limited
number of elements (such as title, type,
format and relation) and it includes the
name of each element together with the
element’s meaning. All metadata is stored
in the BPW Repository, thus providing a
so-called electronic map of the enterprise.
We always see a status report when the
metadata import is complete. After it
appears we can continue with our design in
BPW Designer. Figure4.7 illustrates the
import metadata from source system IBM
AS/400, then select an ODBC data source
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and then enter the user name and the password.
click connect to continue shown in Figure4.8.
Figure 4.9 starts with a database libraries search.
Type the library name MVXCDTA to import
metadata from. In Figure 4.10 on the left side the
column we mark the objects we want to import.
Use the arrow buttons to transfer objects from
the available column to the selected column.
When we are finished, click next. Figure 4.11
selects a system and database in BPW to import
the metadata to. Ignore already existing objects
is selected by default, change only when
required. Click finish to start the metadata
import. When the import is finished, a status
report is displayed.

»  Filter and extraction source data: All
source objects are always available in the
metadata repository, but to make our easier we
do not need to have all objects visible. We can
set a filter on an entire data source system or on
just a small part of it, such as an individual
information model or a fact table. Figure 4.12 to
set up general filter criteria for extracting data
from ERP system. Right-click a data source
system name and click execute all extractions on
the shortcut menu show on Figure 4.13
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Figure 4.15 Model transformation and load

It creates a background job that
automatically extracts data from all compiled
tables. Figure 4.14 browse extraction data.
Figure 4.15 Right-click an information model
name customer Sales Analysis on the Data
Warehouse tab. Dimension tables and fact table
belong to the model are list. Detail progress and
status are display on Figure 4.16.

4.6 Transformation to OLAP Cubes

We transform dimension into cubes by an
OLAP tool, such as Analysis Services, which is
included in MS SQL server 2000. Analysis
Services is also integrated with BPW, which
means that cubes can be created directly from
BPW Designer. We created a new data mart by
right-clicking the top node of the tree structure
and then clicking New Data Mart on the shortcut
menu. When we create a model group we need
to have a data mart to place the model group in.

Figure 4.17 illustrates the data warehouse
region including all the compiled information
models and sorted in model group(s). A model
group belongs to a data mart. We can have more
than one (parallel) data marts in the data
warehouse. Right-click or double-click the

model or model group for more information.
Right-click to create an OLAP cube in Microsoft
analysis services based on a selected model.
Figure 4.18 shows the beginning of storage
design wizard.
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Figure 4.16 Display progress
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Figure 4.17 The data warehouse regions
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Figure 4.18 Execute Analysis Manager

5. Information Delivery

After performing all of these tasks that
identified pertinent source systems, extracted
and transformed the source data, design the data
warehouse  repository and loading the
transformed and cleansed data into the data
warehouse database effectively. We have to
provide the mechanism for information delivery
to our users.

Our information access in data warehouse
is through online queries and interactive analysis
sessions. The Microsoft analysis service is easy
for the user to access the information either
directly from the enterprise-wide data warehouse,
from the dependent data marts, or from the set of
conformed data marts.

In Figure 5.1 cube browser is to present
the dimension tables on the top of area, and
calendar dimension on the left of area, metrics
values are shown on the right side. We can select
dimension value. When the dimension is
changed, metrics are also changed. As shown in
Figure 5.2, we change the calendar dimension,
we can see the data is spread on quarter 1, and
the net margin is minus. We can drill down to
find out each month’s performance. Figure 5.3
shows we add customer dimension to analysis
the casual loss is because of customer group VIP.

Figure 54 we drill down -customer
dimension from customer group to individual
customer. Figure 5.5 shows that after we change
the sale organization dimension, the metrics
value changed. We can see the C1 sales
department is loss. Figure 5.6 we can find the
sale person Brian Lain made a good margin of
profit. And we also can find out the loss is
because of other sale person Simon Yang.
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Figure 5.1 Cube browser present dimension
tables and metrics



v st narnd :
[T |
:

= urtwn | Tesdnnte, g
A Gk | Al e T SRR [T} EETY ) VBRG] il i
S il T [T} FYir [T T AT
+ Qi 2 [T} R [ETE Y AT
£ + Qi T T
+ ey
3 ot
T 8

Figure 5.2 Change calendar dimension

vt vy nderer Saedininis

[e3on Gwheort | lleonest | iess | oo W |

- Mo, A0 [ . I ) L)

[+ FET| [T FTT I L) LT

[+ 1

Figure 5.3 Add customer dimension to analysis
e S — alflE

M|
AN
AN

| i
LT 1MEN

LT [ |
P L 1 ]

L] [

5 Gwehwwart | loliearcrest | Wiean | o |
- M HBELN] [ LR 2l AT
o 5 L] [ [T ] ATHAL

[r iai

Figﬁre 5.5 Analysis casual sale department

st
Tz [T
g5 [

Ticirert | lwwon |

Tt
]
SEmE

ni 1)
e

[Fo|
[FoRT)

'Figure 5.6 Find out top saleperson

6. Conclusion and Future Works

In this paper, we design and implement an
online multidimensional analysis system based
on the existing ERP system for a garment
company. First, we summarize the requirements
of sales that users want to analyze profitability in
a number of ways into an information package
diagram. Secondly, we design the star schema
according to the BPW [9] data warehouse
architecture, and design the data storage in a
SQL Server platform. Finally, we present the
information delivery in various points of view
with BPW’s Analysis Services, to provide online
inquiry for effectively improving the quality,
shortening the delivery and saving the cost. The
executives and managers who are responsible for
keeping the enterprise competitive need
information to make proper decisions can use
such a system to improve their efficiency and
effectiveness. Further research works are
required to extend the scope of other models to
integrate a full-fledged version and to consider
needed security control functions.
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The data warehouse exists for one reason
and one reason alone. It is there just for
providing strategic information to our users. This
research offers a data warehouse for a garment
company to plan the prototype with the
construction, let enterprises understand that the
data warehouse can reach those functions?
Whether it accords with the demand that
enterprises make policy and support and assess,
and it can be as the garment industry or the
reference of planning or construction data
warehouse of other manufacturing industries to
expect.
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