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Abstract 
 

When we try to extract information from a database, we need tools to help us find 

what's relevant and what's important and to explore different scenarios. A report, 

whether printed on paper or viewed on-screen, is at best a two-dimensional 

representation of data, a table using columns and rows. That's sufficient when we 

have only two factors to consider, but in the real world we need more powerful 

tools. On-Line Analytical Processing (OLAP) is a category of software technology 

that enables analysts, managers and executives to gain insight into data through fast, 

consistent, interactive access to a wide variety of possible views of information that 

has been transformed from raw data to reflect the real dimensionality of the 

enterprise as understood by the user. An OLAP system can be modeled by a three-

level architecture that consists of a Query Client, a Data Cube engine and a Data 

Warehouse or Relational DB.  

In this paper we introduce a Client Graphical Application Interface to Design & 

Create Local Cube from relational database and to connect to SQL Analysis Service 

OLAP Cube Server to make complex queries, switch from summary to detail data, 

and filter or slice data into meaningful subsets.  
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1. Introduction 
 

On-line analytical processing (OLAP) is a term that was coined in an unpublished 

1993 white paper, Providing OLAP to User Analysts: An IT Mandate, by E. F.Codd 

[1] the paper signaled a shift in the paradigm for business analysis. Instead of 

reviewing piles of static reports printed on green-bar paper, the OLAP analyst could 

explore business results interactively, dynamically adjusting the view of the data—

asking questions and getting answers almost immediately. This freedom from static 

answers to fixed questions on a fixed schedule allows business analysts to operate 

more effectively and to effect improvements in business operations. Nigel Pendse, 
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an analyst with Business Intelligence Ltd. who publishes The OLAP Report, 

provides his point of view in a Web page entitled “What Is OLAP?”, Pendse 

introduces a simpler model, FASMI (Fast, Analytical, Shared, Multidimensional), to 

characterize OLAP systems [2, 3]: 

 Fast. In keeping with the spirit of the “O” in OLAP, such systems need to 

provide results very quickly usually in just a few seconds, and seldom in 

more than 20 or 30 seconds. This level of performance is key in allowing 

analysts to work effectively without distraction. 

 Analytic. Considering the “A” in OLAP, OLAP systems generally must 

provide rich analytic functions appropriate to a given application, with 

minimal programming. 

 Shared. An OLAP system is usually a shared resource. This means that there 

is a requirement for OLAP systems to provide appropriate security and 

integrity features. Ultimately, this can mean providing          different access 

controls on each cell of a database. 

 Multidimensional. Multidimensionality is the primary requirement for an 

OLAP system. OLAP products present their data in a multidimensional 

framework. Dimensions are collections of related identifiers, or attributes 

(product, market, and time, for example) of the data values of the system. The 

identifiers belonging to the collection for a particular dimension generally 

have some sort of structure—usually hierarchical. Sometimes there is more 

than one natural structure for these identifiers. The multidimensional 

characteristic means that an OLAP system can quickly switch among various 

orientations of dimensions, as well as among various subsets and structural 

arrangements of a dimension. Because of the multidimensional nature of 

OLAP systems, the users often refer to the collections of data that they 

implement as cubes. 

 Store and calculate information. OLAP systems must store and calculate 

information. Data for OLAP systems often come from one or more 

operational systems. Analytical models are applied to these data, and the 

results must either be stored in the system or generated at query time.  

 

2. OLAP Data Cube basics 
 

In an OLAP data model, information is viewed conceptually as cubes that consist of 

descriptive categories (dimensions) and quantitative values (measures) and the Fact 

table, which relate the dimension to the measures of interest. A multidimensional 

data model is typically organized around a central theme, like sales, for instance. 

This theme is represented by a fact table. Facts are numerical measures. Examples 
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of facts for a sales include dollars_sold( sales amount in dollars), units_sold(number 

of units sold) and amount_budgeted. The fact table contains the names of the facts, 

or measures, as well as keys to each of the related dimension tables. Such a model 

can exist in the form of a star schema (A relational database structure in which data 

is maintained in a single fact table at the center of the schema with additional 

dimension data stored in dimension tables. Each dimension table is directly related 

to the fact table by a key column), a snowflake schema (An extension of a star 

schema such that one or more dimensions are defined by multiple tables. In a 

snowflake schema, only primary dimension tables are joined to the fact table. 

Additional dimension tables are joined to primary dimension tables) see Fig(1). 

Within each dimension of an OLAP data model, data can be organized into a 

hierarchy that represents levels of detail on the data. For example, within the time 

dimension, it may have the levels years, months, and days. A particular instance of 

the OLAP data model would have the specific values for each level in the hierarchy 

[4, 5, 6].  

 
                               Fig(1) Star Schema, snowflake schema 

 

Data cubes are multidimensional structures that store the data for OLAP system. In 

short it’s described as a data abstraction that allows one to view aggregated data 

from a number of perspectives. Conceptually, the cube consists of a core or base 

cuboid, surrounded by a collection of sub-cubes/cuboids that represent the 

aggregation of the base cuboid along one or more dimensions. The dimension to be 

aggregated refers as the measure attribute, while the remaining dimensions are 

known as the feature attributes. Fig(2) gives a small, practical data cube example 
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from the car industry. This particular data cube has three feature attributes (make, 

color, and year) and single measures attribute (sales, sales is computed with the sum 

function). By selecting cells, planes, or subcubes from the base cuboid, one can 

analyze sales figures at varying granularities from any such view, OLAP systems 

typically provide operations that allow an analyst to quickly switch to a related 

view. Operations typically provided include [4, 6]: 

 DRILL DOWN/UP—drilling down or up is a specific analytical technique 

whereby the user navigates among levels of data ranging from the most 

summarized (up) to the most detailed (down). The drilling paths may be 

defined by the hierarchies within dimensions or other relationships that may 

be dynamic within or between dimensions.  

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                                      Fig(2) car industry data cube  
 

 SLICE AND DICE—the user-initiated process of navigating by calling for 

page displays interactively, through the specification of slices via rotations 

and drill down/up.  

 Pivot—rearrange the ordering of dimensions in a result.  

An aggregate is a table or structure containing pre-calculated data. Aggregations 

support rapid and efficient querying of a multidimensional database. Aggregations 

improve query response time by having the answers ready before the questions are 



 5 

asked. Aggregates must conform to rules derived from the hierarchical structure of 

all dimensions and the granularity of the base fact table [5,7 ].  

3. Proposed system 

Microsoft SQL Server 2000 Analysis Services is a middle-tier server for (OLAP). 

Analysis Services organizes data into cubes with pre-calculated aggregation data to 

provide rapid answers to complex analytical queries. To make OLAP easier to use, 

Microsoft SQL Server Analysis Services provides Analysis Manager; this console 

application provides a user interface for accessing analysis servers and their Meta 

data repositories. The Analysis Manager which is an administers tools to defines, 

modifies measures and dimensions design, build, process, and view cubes, from 

simple to advance Server Cubes, that is, under the Analysis Manager Tree pane.  

The proposed system is a Client’s tool, it helps the user to build his own cubes 

(Local Cube) from relational database (such as Microsoft Access or SQL) and also 

connect to per-built cubes by database administrator and stored in Analysis Server. 

After connecting to a data cube it’s possible to asking question and getting answer 

using MDX (multi dimensional expression) then import the result to Excel sheet 

which allows the user to deliver nice looking graph moreover the data are exactly in 

the location that most business analysts appreciate in the Excel environment. No 

more hassling of data is needed with difficult imports from OLAP to Excel. Also 

it’s possible after connection to send the data cube hierarchy to Word Document for 

farther archiving. Fig(3) shows architecture of the main functions with their 

activates. The algorithm to create Local cube with db provider is: 

Input  ADODB connection to Database file  

Output Local Cube file 

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

Step 1  Create an ADODB connection to DB 

Step 2  Choose the Fact Table from DB tables list 

Step 3  List Fact table numerical fields (int., money, real, float…)    

Step 4  Select Measures from Fact table numerical fields list 

Step 5  Choose the Aggregations function for each Measure  

Steps 6 Dim.(s) Choosing Loop 

 6.1 Choose dim. Schema Star or Snowflake  

 6.2    Choose the cube Dimension(s) from db tables  

 6.3    Connect Fact table with Dim. (Set Where Relations) 

      6.4    Choose Dim. Type 

 6.4.1    Regular Dim. 
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                6.4.1.1   List all dim Fields  

          6.4.1.2   Choose dimension Level from dim. Fields  

 6.4.2    Time Dim. 

                   6.4.2.1     List only date type fields  

                   6.4.2.2     Choose the Time hierarchy from prepared list 

               6.5  Name the dimension and accept it 

     6.6           Next Dim.  

Step 7  Choose Cube Storage Mode 

Step 8  Name and Locate cube Disk File (save File) 

Step 9  Named and Create cube (Process) 

Step 10 On Error goto Error handler 

 

 

 

 

 

 

 

 

 

 

 

 

Fig (3) Main menu architecture 

With our proposed system, the user can choose to build his own cubes from a 

relational DB such as SQL or from pre-built cubes by the database administrator 

that stored in Microsoft SQL Analysis Server, or he can connect to Analysis Server 

to pivoting and drilling through cube data. With self-built cubes, first the user 
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defines the cube structure and then process the cube, processing cubes can be very 

time consuming. Smaller cubes can be built in a matter of minutes, but if the source 

data has millions of rows or the cube has many measures and dimensions with many 

hierarchy levels, loading and calculating the data in the cube could take hours. The 

size and complexity of the cubes the regular user built with our system will be 

limited by the power of the user personal workstation and his patience.  

A local cube is stored in a single, portable file (default extension is ".cub"). Local 

data cubes are stored in files that are the local equivalent of Microsoft OLAP Server 

objects that can be stored on both server and non-server computers. End users can 

browse local cubes without a connection to an Analysis server; Local cubes are the 

only variety of cube that provides this capability.  

 PivotTable Service is the primary interface for applications interacting with 

Analysis Services. It is used to build client applications that interact with 

multidimensional data. All client applications must communicate with the Analysis 

Server through a client process named PivotTable service, which must reside on the 

client computer. PivotTable service is automatic installed on computer when 

installing Analysis services (server or client components) or when installing office 

2000, the proposed system uses OLE DB (object link Embedding Database) for 

OLAP to communicate with PivotTable service.  OLE DB for OLAP is a set of 

methods added to OLE DB to provide efficient access to multidimensional data. To 

assist programmers develop corporate application, OLE DB for OLAP comes with a 

wrapper layer called Microsoft ActiveX Data Object (multidimensional), or ADO 

MD, which is simpler set of instructions commonly used by tools such as Microsoft 

Visual Basic. The system supports Multidimensional Expression (MDX) functions 

as well as a full language implementation for building local cubes (also referred to 

as offline cubes) and querying cube data using PivotTable Service with OLE DB 

and (ADO). A local cube is a cube constructed on the client workstation, as opposed 

to a cube constructed on an Analysis server.  

4. Example: Creating a Local data cube  
4.1  Connecting and selecting the Provider: before creating the data cube you 

must connect to data provider (Relational DBMS, MSOLAOP) from the 

menu open your db or connect to MSOLAOP. 

 

 

 

 

 

mk:@MSITStore:C:/Program%20Files/Microsoft%20SQL%20Server/80/Tools/Books/olapdmpr.chm::/pt_intro_61b9.htm#olap:client_application#olap:client_application
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4.2  Begin Creating Cube : menu<Action<createLocalCube<DBMS provider, 

then your opened DB tables will be shows to select the Fact table from the list 

and then select the Measures from the Fact Table numerical fields and there 

function. 

 

 

 

 

 

 

 

 

4.3  Set the Relation: between the Fact Table and the dimensions tables which 

was select from the DB Table lists in the Relation window and set the type of 

dimension (star, snowflake). Then in Dimension Window select the 

dimension Levels hierarchy (Time, Regular) name the dimension and accept 

it to select another dimension or continue as needed. 
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4.4   Process the cube:  name and locate the cube in a file and begin the process to 

create it, you will resave a message in both success and Error. 

 

 

 

 

 

 

 

 

 

4.5  Open it: open the Local cube from menu< open< Localcube or from Toolbar.  

 

 

 

 

5. Conclusions  

1. Frees data cube from constantly creating ad hoc reports and data summaries. 

Because summarized data is organized along business lines, users can get the 

reports they need dynamically. 

2.  Users can take their Local cubes with them on their laptops with there own 

different names for the parts of the cube. 

3. Local cube are available even if there isn’t a good connections to the Analysis 

Server. 

4. Using local cubes is useful for the user and Network, providing good access, 

organization and security for the user and improves Network traffic. 
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تصوين هكعب بيانات باستخذام خادم لغة الاستفسار الوهيكلة          
 

 

 آيُخ عجذ انشصاق ْبَي انصفبس                             د.يؤيذ عجذ انشصاق فبضم      

 انٓيئخ انعشاليخ نهحبسجبد ٔانًعهٕيبتيخ                يعٓذ انًعهٕيبتيخ نهذساسبد انعهيب    

 
 

 انخلاصخ
 

لاص انًعهٕيبد يٍ لبعذح انجيبَبد َحتبج انٗ ادٔاد نتسبعذَب في ايجبد انًٓى ٔانًُبست يُٓب ٔثعذح لاستخ

اسبنيت. فبنتمبسيش تكٌٕ ايب يطجٕعخ أ يعشٔضخ عهٗ شبشخ انحبسٕة ٔعهٗ شكم صفٕف ٔاعذح كجذٔل 

 اٌ انعبنى انحميمي ثُبئي الاثعبد. ْزِ انصيغخ لذ تكٌٕ كبفيخ نعشض يعهٕيبد تمتصش عهٗ يعبيهيٍ فمط الا

 يحتبج انٗ ادٔاد اكثش لبثهيخ.

انًعبنجخ انتحهيهيخ انفٕسيخ  ْي َٕع يٍ إَاع انجشيجيبد انتي تًكٍ كم يٍ انًحههيٍ ٔانًذساء ٔانًستخذييٍ 

يٍ كست ثعذ َظش عهٗ ثيبَبتٓى يٍ خلال سشعخ, تُبغى, تفبعهيخ ٔصٕل انٗ عذد كجيش يٍ ايكبَيخ عشض 

 كًب يفًّٓ انًستخذو.انًعهٕيبد انتي تى َمهٓب يٍ صف يٍ انجيبَبد نتعكس حميمخ اثعبد انعًم 

( يًكٍ تصًيًّ ثثلاث يستٕيبد يٍ انًعًبسيخ ْٔي استفسبساد انضثبئٍ, يكعت انجيبَبد OLAPَظبو )

 ٔيستٕدع انجيبَبد أ لٕاعذ انجيبَبد انعلائميخ.

في ْزِ انٕسلخ َمذو ٔاجٓخ تطجيك سسٕييخ نهًستخذييٍ نتصًيى ٔثُبء يكعت ثيبَبد يحهي يٍ لٕاعذ ثيبَبد 

نتُفيز الاستفسبساد انًعمذح ٔالاثذال  ,ٔالاتصبل ثخذيبد انتحهيم انخبص ثخبدو نغخ الاستفسبس انًٓيكهخ علائميخ

 يٍ انعشض الاجًبني انٗ انعشض انتفصيهي نهجيبَبد أ عشض اجضاء راد يغضٖ يُٓب.

  

 

 


