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I. Course outcomes, Question Number, Marks                        

        COs CO1 CO2 CO3 CO4 CO5 

Q.Nos 
1,2,3,4,5, 

6(a),6(b) 
- -               -              - 

Marks (Max) 25 - -               -               - 

 

II. Knowledge skill outcomes 

Level 
Remember 

(K1) 

Understand 

(K2) 

Apply 

(K3) 

Analysis 

(K4) 

Evaluate 

(K5) 

Create 

(K6) 

Q.Nos 3,5 1,2,4, 6(a)/6(b)  -          -           -          - 

Marks (Max) 4 21 -          -           -           - 

 

 PART – A                         5 × 2 = 10 Marks 

Answer all the questions 

1. Distinguish Data warehousing and Data mining. (K2) 

2. List the three important issues that have to be addressed during data integration. (K2) 

3. What is meta data? (K1) 

4. List out the difference between OLTP and OLAP. (K2) 

5. What is data mart? (K1) 

 

                                                  PART – B                            1 × 15 = 15 Marks 

 

6. (a) Explain the various components in a data warehousing system with suitable architecture. (K2) 

                                                        (OR) 

6.(b) Discuss the various schematic representation in multi dimensional model. (K2) 

       



 

 

Answer Key 

PART – A                         5 × 2 = 10 Marks 

Answer all the questions 

1. Distinguish Data warehousing and Data mining. (K2) 

 If we differentiate between data mining and data warehouse, we find data mining is a 

process that is an outcome of various activities for discovering the new patterns, whereas 

data warehouse is architecture. 

 A data warehouse is a technique of organizing data, so that there should be corporate 

credibility and integrity, but Data mining is helpful in extracting meaningful patterns 

those are not found, necessarily by only processing data or querying data in the data 

warehouse. 

 Datawarehouse contains integrated and processed data to perform data mining at the time 

of planning and decision making, but data discovered by data mining results in finding 

patterns that are useful for future predictions. 

 Data warehouse supports basic statistical analysis. The information retrieved from data 

mining is helpful in tasks like Market segmentation, customer profiling, credit risk 

analysis, fraud detection etc. 

 

2. List the three important issues that have to be addressed during data integration. 

(K2) 

 Data redundancy 

 Irrelevant Data  

 Handling Missing Data 

3. What is meta data? (K1) 

Metadata summarizes basic information about data, which can make finding and 

working with particular instances of data easier. For example, author, date created and 

date modified and file size are examples of very basic document metadata.  Having the 

abilty to filter through that metadata makes it much easier for someone to locate a specific 

document. 

4. List out the difference between OLTP and OLAP. (K2) 

5. The following table summarizes the major differences between OLTP and OLAP system 

design. 

 

OLTP System  

Online Transaction Processing  

(Operational System) 

OLAP System  

Online Analytical Processing  

(Data Warehouse) 

Source of data 
Operational data; OLTPs are the 

original source of the data. 

Consolidation data; OLAP data comes 

from the various OLTP Databases 

Purpose of data To control and run fundamental To help with planning, problem solving, 



business tasks and decision support 

What the data 
Reveals a snapshot of ongoing 

business processes 

Multi-dimensional views of various kinds 

of business activities 

Inserts and 

Updates 

Short and fast inserts and updates 

initiated by end users 

Periodic long-running batch jobs refresh 

the data 

Queries 

Relatively standardized and simple 

queries Returning relatively few 

records 

Often complex queries involving 

aggregations 

Processing 

Speed 
Typically very fast 

Depends on the amount of data involved; 

batch data refreshes and complex queries 

may take many hours; query speed can be 

improved by creating indexes 

Space 

Requirements 

Can be relatively small if historical 

data is archived 

Larger due to the existence of aggregation 

structures and history data; requires more 

indexes than OLTP 

Database 

Design 
Highly normalized with many tables 

Typically de-normalized with fewer 

tables; use of star and/or snowflake 

schemas 

Backup and 

Recovery 

Backup religiously; operational data 

is critical to run the business, data 

loss is likely to entail significant 

monetary loss and legal liability 

Instead of regular backups, some 

environments may consider simply 

reloading the OLTP data as a recovery 

method 

 

5. What is data mart? (K1) 

           A data mart is the access layer of the data warehouse environment that is used to get data 

out to the users. The data mart is a subset of the data warehouse and is usually oriented to a 

specific business line or team. While transactional databases are designed to be updated, data 

warehouses or marts are read only.                   

 

 

 



 

 

 

 

 

 

                PART – B                                      1 × 15 = 15 Marks 

 

6. (a) Explain the various components in a data warehousing system with suitable 

architecture. (K2) 

 

Data Warehouse Environment 

The architecture description reflects the separation of concerns by identifying two main 

aspects of architecture: 

 The functional aspect’s focus is on describing the function of the IT system and is primarily 
concerned with: 

-the structure and modularity of the software components (both application and 

technical); 

 -interactions between components; 

 -interfaces provided by components and their usage; 

 -dynamic behavior, expressed as collaborations between components. 

 The operational aspect’s focus is on describing the operation of the IT system and is 
primarily concerned with: 

 -representing network organization (hardware platforms, topology); 

 -describing what runs where – where software are placed on this network; 

 -satisfying service level requirements (performance, availability, security); 

 -defining the systems management and operation on the IT system. 
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Fig 1: Data Warehouse/ Business Intelligence Architecture 

 

To provide a homogeneous solution, integrated into the global system architecture, 

physical architecture consisting of hardware and software components is associated with the 

logical solution architecture. 

It is interesting to note that the best decision support solutions are built almost identical 

to human learning cycles. During lifetime, the events occurred are analyzed and then 

transformed into rules consciously or not. Every time a rule is applied the reaction is expected 

to validate it or not, to tune and adapt the past rules based on present events. 

In a Business Intelligence System data is extracted from various operational sources 

with different formats (databases, text files) and then processed and transformed into a 

homogeneous computing environment based on the information. This information is analyzed 

on the basis of specialized tools for ad hoc reporting, multidimensional analysis and data 

mining, and thus various indicators and metrics are identified. Based on these indicators, some 

decisions are adopt, a plan is built and the organization opts for a particular implementation 

decision. 

Currently, data (information) is extracted from the operational source systems using ETL 

tool component (Fig 1). Information is loaded into the database/schema corresponding to the 

Staging database – temporary, intermediate storage for performing validation and possible 

changes in the structure.  The next phase consists of the execution of transformations, before 

detailed data is loaded into the reporting database.  

The Staging Database is used only by the loading process.  It is used as a holding space 

and a work space to perform validations and calculations, and not to provide user query 

services. The data from operational systems moves into staging area with minimal changes. All 

the transformations are made between staging (intermediate zone) and target data warehouse 

database.  

The Data Integration Layer focuses on the methods that deal with the processing and 

movement of data to prepare it for storage in the Data Repository Layer in order to share it with 

the Analytical/Access applications and systems.  This layer will process data in scheduled batch 

intervals or in near real-time/”just-in-time” intervals. ETL process can be segmented into two 

phases, each with a specific purpose. These phases are: 

The data flow from source systems to the intermediate zone, which contains mainly 

extraction processes; 

Data flow from the intermediate zone to the Data Warehouse, which contains the 

transformation, validation and loading processes. 

At first, ETL processes will consider basic validation which includes data type conversions, 

"trimming" etc. Advanced transformations will be implemented in phase two, from intermediate 

component to data warehouse component. These changes involve the following activities: 

Transformation and derivation of the fields; 

Identifying changes in the source and history maintenance; 

Generating surrogate keys and their maintenance; 

Integrating data from multiple sources; 



Establishing an automated process, repeatable and restartable. 

The Data Repository Layer contains the databases and components that provide most of 

the storage for the data which supports the Data Warehouse environment.  Reporting System 

(Business Intelligence System) is a decision support system, data-oriented, with the central 

point, the Data Warehouse database that meets the demands and needs of decision makers on 

different hierarchical levels within the organization. Database is composed of complex data 

structures from the information presented in detail, derived, to aggregate information. 

Data Warehouse Database is NOT a replacement or replica of the operational database 

but is a complementary database, where data obtained from external operational sources are 

organized and reshaped into a specific structure and format in order to support decision 

activities. It contains the conceptual, logical, and physical data models and data model types. 

The metadata developed into the database component of the reporting system will 

contain both functional information to highlight the analytical perspective regarding the meaning 

of data and relationships between them, as well as technical information. 

The data warehouse database holds all the detailed information in the system. The Data 
Warehouse components, DDS – Detailed Data Store and SDS – Summarized Data Store (aggregates 
and result tables) are maintained up to date and the last one is used to provide data for a couple of 
applications that run over the Data Warehouse. Currently there are two main architectural approaches for 
a data warehouse. The Kimball Data Warehouse Bus (BUS) and The Corporate Information Factory (CIF) 
are considered the two main types of data warehousing architecture.  From an architectural point of view, 
W.H Inmon theory is based on top-down approach and support the idea of transferring data from 
operational databases to a central database that is subject oriented, integrated, non-volatile and time-
variant. Contrasting with the data warehouse where the data are normalized, each data mart is developed 
at the department level, data is non-normalized and summarized for a specific department.  
 R. Kimball theory is based on bottom-up approach, data marts can be contained in the data 
warehouse and in fact they represent the data warehouse and linked by a bus structure that should 
contain all the common elements used for data marts sites known as conformed dimensions and 
measures. 

The Analytics Layer provides the analytical applications that are the heart of Information on Data 
Warehouse environment. This layer is composed of various technological components destined to meet 
specific needs, and are built from “best-of-breed” software and tools. The Analytics Layer focuses on the 
decision support usage of Information and  provides tools and components that enable advanced 
analytics and to deliver information in a useful fashion. 

Users Submit queries to the database via  HTTP server to the reporting server   

providing a single, modern Web services architecture. For performing user authentication, 

reporting server can be connected to a LDAP server (Lightweight Directory Access Protocol). 

LDAP has emerged as a critical infrastructure component for network security and as a vital 

platform for enabling integration among applications and services on the network.  

 

                                                        (OR) 

     6.(b) Discuss the various schematic representation in multi dimensional model. (K2) 

OLAP and Multidimensional Model  

 Most times used interchangeably, the terms Online Analytical Processing (OLAP) and data 

warehousing apply to decision support and business intelligence systems. OLAP systems help 

data warehouses to analyze the data effectively. The dimensional modeling in data warehousing 

primarily supports OLAP, which encompasses a greater category of business intelligence like 

relational database, data mining and report writing. 

https://intellipaat.com/bi-reporting-tools-training/
https://intellipaat.com/tutorial/cognos-tm1/data-presentation-and-reporting/


Many of the OLAP applications include sales reporting, marketing, business process 

management (BPM), forecasting, budgeting , creating finance reports and others. Each OLAP 

cube is presented through measures and dimensions. Measures refers to the numeric value 

categorized by dimensions.  In below diagrams, dimensions are time, item type and 

courtiers/cities and the values inside them (605, 825, 14, 400) are measures. 

The OLAP approach is used to analyze multidimensional data from multiple sources and 

perspectives. The three basic operations in OLAP are: 

 Roll-up (Consolidation) 
 Drill-down 
 Slicing and dicing 

Roll-up or consolidation refers to data aggregation and computation in one or more dimensions. 

It is actually performed on an OLAP cube. For instance, the cube with cities is rolled up to 

countries to depict the data with respect to time (in quarters) and item (type). 

 

On the contrary, Drill-down operation helps users navigate through the data details. In the above 

example, drilling down enables users to analyze data in the three months of the first quarter 

separately. The data is divided with respect to cities, months (time) and item (type). 



 

Slicing is an OLAP feature that allows taking out a portion of the OLAP cube to view specific 

data. For instance, in the above diagram, the cube is sliced to  a two dimensional view showing 

Item(types) with respect to Quadrant (time). The location dimension is skipped here. In dicing, 

users can analyze data from different viewpoints. In the above diagram, the users create a sub 

cube and chose to view data for two Item types and two locations in two quadrants. 

OLAP systems are mainly classified into three : 

 MOLAP (Multi-dimensional OLAP) 
 ROLAP (Relational OLAP) : works with relational databases 
 HOLAP (Hybrid OLAP): database divides data between relational and specialized storage 

Multidimensional model (MOALP) 

The databases that are configured for OLAP use multidimensional data model, enabling complex 

analysis and ad hoc queries at a rapid rate. The multidimensional data model is analogous to 

relational database model with a variation of having multidimensional structures for data 

organization and expressing relationships between the data. The data is stored in the form of 

cubes and can be accessed within the confines of each cube. Mostly, data warehousing supports 

two or three-dimensional cubes; however, there are more than three data dimensions depicted by 

the cube referred to as Hybrid cube. 

As per the formal definition, “Each cell within a multidimensional structure contains aggregated 

data related to elements along each of the dimensions.” The multidimensional analytical 

databases are helpful in providing data-related answers to complex business queries quickly and 

accurately. Further, unlike other data models, OLAP in data warehousing enables users to view 

data from different angles and dimensions, thereby presenting a broader analysis for business 

purposes. 


