
                      UNIT-01
Q1.DESCRIBE 3 TIER ARCHITECTURE OF DATAWARE HOUSE IN 
DETAIL 

🔷 What is Data Warehouse?

A data warehouse is a system used for reporting and data analysis. It stores large amounts of 

historical data collected from different sources, so that organizations can make decisions.

✅ 3-Tier Architecture of Data Warehouse

The 3-tier architecture divides the data warehouse system into three layers (tiers):

1️⃣ Bottom Tier – Data Source Layer (Database Layer)

Kya hota hai: Ye layer directly connected hoti hai different data sources se — jaise 
operational databases (MySQL, Oracle, etc.), flat files, Excel sheets, etc.
Kaam:

Data ko collect karta hai.
Data ko preprocess karta hai (cleaning, integration, transformation).

ETL Process: (Extract, Transform, Load) yahi pe hota hai.

Example: Sales DB, Customer DB, Inventory DB, Excel reports, etc.

2️⃣ Middle Tier – Data Warehouse Layer (OLAP Server Layer)

Kya hota hai: Ye layer actual data warehouse hoti hai jahan data store hota hai after 
processing.
OLAP (Online Analytical Processing) tools isi layer me kaam karte hain for fast querying 
and analysis.
Features:

Data multidimensional form me store hota hai (star, snowflake schema).
Ye data analysis ke liye optimized hota hai.

Example Tools: Microsoft SQL Server Analysis Services (SSAS), Oracle OLAP, etc.

3️⃣ Top Tier – Front-End or Presentation Layer

Kya hota hai: Ye layer users ke interaction ke liye hoti hai.
Users: Business analysts, managers, decision makers.
Kaam:

Data ko visualize karna.
Reports, dashboards, graphs show karta hai.
Users queries run karke decision lete hain.



Example Tools: Power BI, Tableau, Excel, etc.

Three/Multi-tier Architecture of Data Warehouse

Summary Points:

3-Tier Architecture makes the data warehouse system modular and efficient.
Bottom Tier – Data is collected and preprocessed.
Middle Tier – Data is stored and optimized for analysis using OLAP.
Top Tier – Users view and analyze data using reporting tools.
It helps in separation of concerns and improves performance, scalability, and security.

Q2.EXPLAIN IN DETAIL ABOUT DATA PREPROCESSING.



🔷 What is Data Preprocessing?

Data preprocessing ka matlab hota hai — raw data ko clean, organized aur usable banana taaki 

us par analysis ya machine learning model apply kar sakein.

🔸 Kyun zaroori hai?

Real-world data messy hota hai:

Incomplete (kuch values missing hoti hain)
Noisy (galat ya inconsistent data hota hai)
Redundant (extra data hota hai jo useful nahi hota)

👉 Isliye pehle data ko preprocess karna padta hai so that:

Analysis accurate ho
Results reliable ho
Performance better ho

✅ Steps of Data Preprocessing

Data Preprocessing ke 4 main steps hote hain:

1️⃣ Data Cleaning (Data Safai)

Purpose:

 Galat, missing ya inconsistent data ko theek karna.

Problems and Solutions:

Missing values:
Fill kar sakte hain mean/median/mode se
Ya ignore ya remove kar sakte hain rows

Noise (errors):
Smoothing techniques use karte hain
Outlier detection apply karte hain

Inconsistency:
Format same karte hain (e.g. date format DD-MM-YYYY sab jagah ho)

🧠 Example:

 Agar kisi row me age = ? ya blank hai, to hum usse mean age se replace kar dete hain.

2️⃣ Data Integration (Data Ko Jodna)

Purpose:

 Multiple sources (tables, databases) ka data ek jagah combine karna.

Challenge:



Alag-alag sources me same attribute ka naam alag ho sakta hai.
Data redundancy aa sakti hai.

Solution:

Schema integration techniques
Resolve conflicts using metadata

🧠 Example:

 Ek table me “Customer_ID” hai aur doosre me “Cust_ID” hai – unko match karke integrate 

karna.

3️⃣ Data Transformation (Badlav karna)

Purpose:

 Data ko standard format me convert karna analysis ke liye.

Common Transformations:

Normalization: Data ko ek range me lana (e.g. 0 to 1)
Aggregation: Multiple values ka summary nikalna (e.g. total sales)
Generalization: Detail se abstract banana (e.g. "Indore" → "MP")

🧠 Example:

 Salary ko 0-1 ke scale me laana taaki model biased na ho high values se.

4️⃣ Data Reduction (Data Kam Karna)

Purpose:

 Data ki size ko reduce karna bina important information lose kiye.

Techniques:

Dimensionality Reduction: PCA, feature selection
Numerosity Reduction: Histograms, clustering
Data Compression

🧠 Example:

 100 columns me se 10 important columns rakhna jo analysis me kaam ayenge.

📝 Summary Table for Revision



Step Purpose Example

Data Cleaning Missing ya noisy data fix 
karna

Blank age ko mean se fill 
karna

Data Integration Alag sources ka data jodna 2 tables ka join karna

Data Transformation Format badalna, normalize 
karna

Salary ko 0-1 me lana

Data Reduction Size kam karna bina info 
lose kiye

Top 10 features lena

✅ Final Words

📌 Data Preprocessing is the foundation of any good analysis or machine learning model.

“Garbage In → Garbage Out” – Agar input data ganda hai to output bhi useless hoga.

Isiliye, data preprocessing is like cleaning and organizing your room before starting work — 
bina iske kaam proper nahi hoga!

"Preprocessing is Necessary before Data 
Mining" – Justify your Answer
🔷 Answer:

Yes, data preprocessing is absolutely necessary before data mining because real-world data 

is often incomplete, inconsistent, and noisy. Without preprocessing, the results of data 
mining would be inaccurate, misleading, or completely wrong.

Justification 

1️⃣ Real-World Data is Messy:

 Real data contains missing values, duplicates, and errors that can mislead mining results.

2️⃣ Improves Accuracy of Mining Results:
 Clean and processed data helps generate more accurate and meaningful patterns.

3️⃣ Removes Redundancy and Irrelevant Data:
 Preprocessing filters out extra or unimportant data to avoid confusion in results.



4️⃣ Makes Data Compatible for Algorithms:
 It converts data into proper format and scale as required by mining algorithms.

5️⃣ Saves Time and Computation:
 Reduced and clean data takes less space and processes faster, improving efficiency.

✅ Conclusion (One Line):

Preprocessing ensures that data is clean, correct, and ready for accurate and efficient 
mining.

Q3.Short Note on Data Warehouse Design

✅ 1. Introduction

Data warehouse design ka matlab hota hai – data warehouse ko aise plan karna ki data 
efficiently store ho, fast access ho, aur analysis asaan ho.
Ye design business goals, data sources, aur user needs ke hisaab se banaya jata hai.

✅ 2. Key Components of Data Warehouse Design

1️⃣ Data Warehouse Schema Design

Schema define karta hai ki data warehouse me data kaise organize hoga.
Common schemas:

Star Schema: Central fact table with dimension tables.
Snowflake Schema: Dimension tables are normalized.
Fact Constellation: Multiple fact tables share dimension tables.

🧠 Tip: "Star schema = Simple & fast; Snowflake = Complex but space-efficient"

2️⃣ Partitioning Strategy

Large tables ko small parts (partitions) me todna for faster access and management.
Types:

Horizontal Partitioning: Data rows ke basis par
Vertical Partitioning: Columns ke basis par

3️⃣ Data Marts Design

Data Mart is a mini data warehouse for a specific department (e.g. Sales, HR).
Helps in faster and focused access for specific users.

4️⃣ Metadata Design

Metadata is “data about data” – jaise table names, column types, relationships, etc.
Helps in understanding, managing, and tracking the warehouse structure.

5️⃣ ETL Process Design



ETL = Extract, Transform, Load
Extract → Data ko sources se lena
Transform → Clean and convert karna
Load → Data warehouse me store karna

A well-designed ETL ensures accurate and clean data entry into warehouse.

✅ 3. Goals of Good Data Warehouse Design

Data consistency and accuracy
Fast query performance
Easy maintenance and scalability
Supports OLAP operations (like drill-down, roll-up)

✅ 4. Conclusion (1 Line Exam Friendly)

“A well-designed data warehouse is the foundation for smart business decisions, fast analysis, 

and reliable reporting.”

Q4.Short Note on Data Marts & Their Importance in Data 
Warehouse

✅ 1. What is a Data Mart?

A Data Mart is a subset of a data warehouse that is focused on a specific business area 
like Sales, Marketing, Finance, or HR.
It contains summarized and relevant data for that department’s needs.



Data marts are designed to make data access faster and easier for specific users.

🧠 Example: Sales department ke liye sales data mart, jisme sirf sales se related data hoga.

✅ 2. Types of Data Marts

1️⃣ Dependent Data Mart:

Extracts data from the central data warehouse.
Ensures consistency and is well-integrated.

2️⃣ Independent Data Mart:

Gets data directly from external sources or operational systems.
Faster to create but may lack consistency.

3️⃣ Hybrid Data Mart:



Combination of both dependent and independent approaches.

✅ 3. Importance of Data Marts in Data Warehouse

🔹 1. Faster Access to Data
 Data marts provide quick access to relevant data for a specific department, improving 

decision-making.

🔹 2. Departmental Focus

 Allows business units to analyze their own data without depending on IT or entire warehouse.

🔹 3. Improved Performance
 Since data volume is smaller than full warehouse, queries run faster and system load is 

reduced.

🔹 4. Cost-effective
 Easier and cheaper to develop for small teams or pilot projects compared to full warehouse.

🔹 5. Better Security & Control
 Department-specific data marts restrict access to only relevant users — improving data 

privacy.

✅ 4. Conclusion

“Data Marts simplify the use of Data Warehouses by providing focused, fast, and manageable 

data access for specific business areas.

✅ Structure of Data Mart

⭐ 1. Star Schema (Simple & Popular)



📌 Structure:

Center me Fact Table hoti hai (jisme numbers, like sales, profit hote hain)
Uske around hoti hain Dimension Tables (like time, product, region)

📊 Example:

 Fact Table: Sales

 Dimensions: Time, Product, Customer, Region

📌 Features:

Simple design
Fast query performance
Easy to understand

❄️ 2. Snowflake Schema (Normalized Version)

📌 Structure:

Dimension tables ko aur chhoti sub-tables me tod diya jata hai (normalize karke)
Fact table center me hoti hai, but dimension tables ke andar bhi tables hoti hain

📌 Features:

Less data redundancy
Saves space
Slightly slower queries due to complex joins

🧠 Difference in One Line:



Star Schema = Simple and Fast;

 Snowflake Schema = Structured and Space Efficient.

✅ Advantages of Data Marts

🔷 Advantage 🔍 Explanation (Hinglish)

1️⃣ Faster Access Department users quickly access specific, 

filtered data

2️⃣ Departmental Focus Har department apna khud ka analysis 

independently kar sakta hai

3️⃣ Improved Performance Chhote data ka size hone se queries fast 

chalti hain

4️⃣ Cost-Effective Pure warehouse se cheap hai banane aur 

maintain karne me

5️⃣ Security & Data Isolation Sensitive data ek specific group tak hi 

limited rahta hai

6️⃣ Simplified Maintenance Chhoti structure hone ke kaaran 

maintenance easy hota hai

Q5.Short Note on Pattern Warehousing (14 Marks)

🔶 1. Introduction

Pattern Warehousing ka matlab hai aise patterns, trends, ya knowledge ko warehouse me 

store karna jo data mining ke process me milte hain.

 Jaise traditional data warehousing me hum raw data store karte hain, waise hi pattern 
warehousing me mined patterns ko bhi systematically store kiya jata hai.

🔶 2. Need for Pattern Warehousing

Jo patterns hum mining se nikalte hain (jaise association rules, clusters, decision trees), 
wo future analysis ke liye important hote hain.
Unhe fir se nikalna time-consuming hota hai, isliye unka storage zaroori hota hai.
Ye knowledge reusability aur business decision making me help karta hai.



🔶 3. What is Stored in Pattern Warehouse?

1️⃣ Association Rules

 e.g., “If a user buys bread, he also buys butter.”

2️⃣ Clusters and Classifications

 Customer segments, fraud patterns, etc.

3️⃣ Decision Trees, Neural Models
 Predictive models trained on past data.

4️⃣ Trends and Time-series Patterns
 e.g., Monthly sales growth, seasonal demands

🔶 4. Architecture of Pattern Warehousing

📦 Pattern Warehouse mainly consist of:

Component Function

Pattern Base Store mined patterns (rules, trees, 

clusters)

Pattern Manager Manage, update, validate patterns

Query Interface Allow users to search and apply patterns

Integration Layer Connects with DW and mining tools

🔶 5. Benefits of Pattern Warehousing

🟩 1. Reuse of Knowledge

 Once discovered, patterns can be used again without re-mining.

🟩 2. Faster Decision Making

 Business users can access past patterns and take quick actions.

🟩 3. Reduces Cost & Computation
 No need to re-run expensive mining algorithms every time.

🟩 4. Improves Data Mining Lifecycle
 Helps in feedback loop and updating models over time.



🟩 5. Enables Pattern Querying
 You can write queries like: “Show customers who behave like cluster 2.”

🔶 6. Challenges in Pattern Warehousing

🔴 Pattern Explosion:

 Mining may generate thousands of patterns, not all are useful.

🔴 Pattern Validation:
 Every pattern must be verified to be meaningful and accurate.

🔴 Storage & Maintenance:
 Patterns need to be version-controlled and updated over time.

✅ 7. Conclusion

“Pattern warehousing bridges the gap between raw data and actionable knowledge.”

 It improves efficiency, reusability, and intelligent decision-making in organizations.

Q6: Explain Data Warehouse Schema with its types.

✅ Introduction

Data warehouse schema ek logical structure hai jo define karta hai ki data warehouse me data 

kaise store aur manage kiya jaayega. Ye schema batata hai ki tables kaise interconnected hain 

— mainly fact tables aur dimension tables ke through.

🔶 Types of Data Warehouse Schema

Data warehouse me commonly 3 tarah ke schema use hote hain:

🔹 1. Star Schema ⭐

🔸 Definition:

Isme ek central fact table hoti hai jise multiple denormalized dimension tables directly link 

karti hain — jaise ek star ka shape.

🔸 Structure Diagram:



🔸 Features:

Simple structure, fast queries
Easy to understand
Data redundancy hoti hai (same data bar-bar aa sakta hai)

🔹 2. Snowflake Schema ❄️

🔸 Definition:

Ye star schema ka extended form hota hai jisme dimension tables normalized hoti hain aur 

further sub-tables me toot jaati hain.

🔸 Structure Diagram:

🔸 Features:

Less redundancy
Storage efficient
Queries thodi complex aur slow hoti hain (zyada joins)

🔹 3. Fact Constellation Schema (Galaxy Schema) 🌌

🔸 Definition:



Is schema me multiple fact tables hoti hain jo common dimension tables share karti hain. Ye 

large systems me use hota hai.

Features:

Highly flexible
Complex design
Suitable for enterprise-level warehousing

✅ Star vs Snowflake vs Galaxy Schema – Concise Differences



Point Star Schema ⭐ Snowflake Schema 

❄️

Galaxy Schema 🌌

Fact Table Single Single Multiple

Dimension Table Direct link to Fact 

Table

Sub-dimensions 

allowed

Shared among Fact 

Tables

Normalization Denormalized (Flat) Normalized Normalized

Data Redundancy High Low Low

Performance Fast (less joins) Moderate (more 

joins)

Slow (complex 

joins)

Complexity Simple Medium High

Storage High usage Less usage Moderate usage

Design Limit No sub-dimensions Sub-dimensions 

allowed

Multiple facts, 1st 

level dims

Use Case Simple analytics Optimized space & 

structure

Complex enterprise 

systems

Star, Snowflake, and Galaxy schemas har ek data warehouse ki zarurat ke according design 

kiye jaate hain.

Star schema simple aur fast hota hai,
Snowflake thoda complex par storage efficient hota hai,
aur Galaxy schema highly flexible aur large-scale systems ke liye best hota hai.

Q7.✅ Multidimensional Data Model – Explained

📌 Definition:

A Multidimensional Data Model is used in data warehousing to represent data in the form of 

cubes, where each dimension represents a different aspect of data, and the data values 

(measures) are stored at the intersections.

Is model me data ko ek cube ki tarah visualize kiya jaata hai, jisme dimensions (like Time, 

Product, Location) hoti hain, aur fact values (like Sales, Revenue) store hote hain.



🔶 Example of Multidimensional Data Model

👇 Use Case: Sales Analysis

Time (Month)

Dimensions Product, Time, Region

Measures Sales Amount, Quantity Sold

Soch lo ek 3D cube banaya gaya hai jisme:

X-axis → Product (e.g., TV, Mobile, Laptop)
Y-axis → Region (e.g., North, South, East, West)
Z-axis → Time (e.g., Jan, Feb, Mar...)
Data inside → Sales Amount

🧠 Example Data Cube:

Imagine a cube where you want to find:

"Kitne TVs April month me South India me bike?"

 — That’s a specific cell in the cube.

🔸 Dimensions:

Product → TV, AC, Mobile
Region → North, South, East
Time → Month or Year

🔸 Measures:

Sales Revenue
Quantity Sold

✅ Benefits:

Fast query performance (OLAP operations)
Easy data summarization
Powerful for reporting and decision-making

📌 OLAP Operations Supported:

Slice – Select one dimension value (e.g., only "TV")
Dice – Select a sub-cube (e.g., TV + Jan–Mar + North)



Drill-down – From year → month → day
Roll-up – From day → month → year

🔚 Conclusion:

Multidimensional data models simplify complex queries and support fast analysis through 

intuitive data cubes. It's widely used in business intelligence and reporting systems.

Q8.✅ Meta Data in Data Warehousing

📌 Definition:

Meta Data ka matlab hota hai "data about data" — yani ki aisa data jo kisi aur data ke baare me 

information deta hai.

In a data warehouse, metadata describes the structure, operations, origin, transformation, 
and usage of the data stored in the warehouse.

🔶 Types of Metadata

Type Description

1. Technical Metadata Describes how data is stored: table names, 

column names, data types, indexes, joins, 

constraints, etc.

2. Business Metadata Describes the meaning and use of data: 

definitions, business rules, KPIs, owner, etc.

3. Operational Metadata Describes the process: when data was 

loaded, how frequently, from where 

(source), and any errors.

🔍 Examples of Metadata:

Table Name: Sales_Data
Column Names: Date, Product_ID, Revenue
Data Type: Date is in DD-MM-YYYY, Revenue is INTEGER
Source: Data imported from Retail POS System
Last Updated: 12th June 2025 at 2:00 AM

Yeh sab information meta data ke andar aati hai.



1. 

2. 
3. 
4. 

5. 

🔧 Uses of Metadata in Data Warehouse:

Data understanding – Analyst ko samajhne me help karta hai ki data kya hai aur kahan se 
aaya.
ETL process – Data load karne ke process me metadata zaroori hota hai.
Query optimization – Metadata query engine ko bataata hai ki data ka structure kya hai.
Auditing and tracking – Kisne kab update kiya, kya transformation hua — yeh track hota 
hai.
Documentation – System aur users ke liye ek complete manual jaisa kaam karta hai.

🧠 Easy Way to Remember:

🗂️ Metadata is like a library catalog —

 Books = Actual data

 Catalog = Metadata (book name, author, subject, published year)

✅ Conclusion:

Metadata is a critical part of a data warehouse system. It acts like a roadmap or dictionary 

that helps users and systems to understand, manage, and use the data efficiently.


