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COURSE PLAN-2025-2026
	Name of the Faculty
	

	Designation/Department
	Assistant Professor / CSE

	Course Code/Name
	U20CS701 / Information Storage Management

	Year/Section/Department
	IV/CSE

	Credits Details
	L:3
	T: 0
	P: 0
	C:3

	Total Contact Hours Required
	45


Syllabus:
	UNIT I
	STORAGE SYSTEMS
	9

	Introduction to Information Storage and Management: Information Storage, Evolution of Storage Technology and Architecture, Data Center Infrastructure, Key Challenges in Managing Information, Information Lifecycle. Storage System Environment: Components of the Host. RAID: Implementation of RAID, RAID Array Components, RAID Levels, RAID Comparison, RAID Impact on Disk Performance, Hot Spares. Intelligent Storage System: Components, Intelligent Storage Array.

	UNIT II
	STORAGE NETWORKING TECHNOLOGIES
	9

	Direct-Attached Storage and Introduction to SCSI: Types of DAS, DAS Benefits and Limitations, Disk Drive Interfaces, Introduction to Parallel SCSI, SCSI Command Model. Storage Area Networks: Fiber Channel, SAN Evolution, SAN Components, Fiber Channel Connectivity, Fiber Channel Ports, Fiber Channel Architecture, Zoning, Fiber Channel Login Types, Fiber Channel Topologies. Network Attached Storage: Benefits of NAS, NAS File I/Components of NAS, NAS
Implementations, NAS-Implementations, NAS File Sharing Protocols, NAS I/O Operations.

	UNIT III
	ADVANCED STORAGE NETWORKING AND VIRTUALIZATION
	9

	IP SAN: iSCSI, FCIP. Content-Addressed Storage: Fixed Content and Archives, Types of Archives, Features and Benefits of CAS, CAS Architecture, Object Storage and Retrieval in CAS, CAS Examples. Storage Virtualization: Forms of Virtualization, NIA Storage Virtualization Taxonomy, Storage Virtualization Configurations, Storage Virtualization Challenges, Types of Storage Virtualization.

	UNIT IV
	BUSINESS CONTINUITY
	9

	Introduction to Business Continuity: Information Availability, BC Terminology, BC Planning Lifecycle, Failure Analysis, Business Impact Analysis, BC Technology Solutions. Backup and Recovery:  Backup  Purpose,  Considerations,  Granularity,  Recovery  Considerations,  Backup
Methods and Process, Backup and Restore Operations, Backup Topologies, Backup in NAS Environments, Backup Technologies.

	UNIT V
	REPLICATION
	9

	Local Replication: Source and Target, Uses of Local Replicas, Data Consistency, Local Replication Technologies, Restore and Restart Considerations, Creating Multiple Replicas, Management Interface. Remote Replication: Modes of Remote Replication and its Technologies, Network Infrastructure.


DSEC/CSE/ U20CS701 – ISM /IV/VII


1

Objective:· To understand the basic components of Storage System Environment.
· To understand the Storage Area Network Characteristics and Components.
· To examine emerging technologies including IP-SAN.
· To describe the different backup and recovery topologies and their role in providing disaster recovery and business continuity capabilities.
· To understand the local and remote replication technologies.

Text Book:
T1.“EMC Corporation, Information Storage and Management, Wiley, India.”
T2. Information Storage and Management: Storing, Managing, and Protecting Digital Information by Released April 2009 Publisher(s): Wiley

Reference Book:
R1. “Robert Spalding, ―Storage Networks: The Complete Reference ―, Tata McGraw Hill, Osborne, 2003.”,
R2. Marc Farley, ―Building Storage Networks‖, Tata McGraw Hill, Osborne, 2001.
R3. Meeta Gupta, Storage Area Networks Fundamentals, Pearson Education Limited, 2002

Website:W1: Lec-03 | Unit 1 | Data Center Infrastructure | CP5076 Information Storage Management - YouTube (Topic 2)
W2: What is RAID? RAID 0, RAID 1, RAID 4, RAID 5, RAID 6, Nested RAID 10 Explained -
YouTube (Topic 5)
W3: IDE and SCSI Devices Terms and Definitions. - ppt video online download (slideplayer.com) (Topic 10)
W4: Taxonomy of Virtualization, Execution Environment, Storage, Network - Cloud Computing and Services - YouTube (Topic 24)
W5: 17CS754:Local Replication Technologies -Part 1 - YouTube (Topic 37)

Course Plan:
	Topic No
	Topic
	Reference Detail
	Page Number
	Mode of teachin g
	Number of Periods Required
	Cumulative Period

	UNIT I	STORAGE SYSTEMS	9

	1
	Introduction to Information Storage and Management: Information Storage
	T1
	03-08
	BB
	1
	1

	
2
	Evolution of Storage Technology and Architecture, Data Center Infrastructure
	
T1,W1
	
08-13
	
BB
	
1
	
2

	3
	Key Challenges in Managing Information, Information Lifecycle
	T1
	14-18
	BB
	1
	3

	4
	Storage System Environment: Components of the Host
	T1
	21-
35,38-45
	BB
	1
	4

	5
	RAID: Implementation of RAID, RAID Array
Components
	T1,W2
	51-53
	PPT
	1
	5

	6
	RAID Levels, RAID Comparison
	T1
	53-62
	BB
	1
	6




	7
	RAID Impact on Disk Performance, Hot Spares
	T1
	65-67
	BB
	1
	7

	8
	Intelligent Storage System: Components,
	T1,R3
	69-77
	BB
	1
	8

	9
	Intelligent Storage System: Intelligent Storage Array.
	T1
	80-91
	BB
	1
	9

	Outcome of Unit I:
CO1: Explain the basic concept of storage systems.

	UNIT II
	
	STORAGE NETWORKING TECHNOLOGIES
	9

	
10
	Direct-Attached Storage and Introduction to SCSI: Types of DAS, DAS Benefits and Limitations
	
T1 ,W3
	
97-99
	
BB
	
1
	
10

	11
	Disk Drive Interfaces,
	T1
	99-101
	BB
	1
	11

	12
	Introduction to Parallel SCSI, SCSI Command Model
	T1
	102-113
	BB
	1
	12

	13
	Storage Area Networks: Fiber Channel, SAN Evolution,
	T1,R1
	113-117
	PPT
	1
	13

	14
	SAN Components, Fiber Channel Connectivity
	T1,R2
	118-126
	BB
	1
	14

	15
	Fiber Channel Ports, Fiber Channel Architecture
	T1
	128-136
	BB
	1
	15

	16
	Zoning, Fiber Channel Login Types, Fiber Channel Topologies
	T1
	136-143
	BB
	1
	16

	17
	Network Attached Storage: Benefits of NAS, NAS File I/Components of NAS,
	T1
	147-151
	BB
	1
	17

	
18
	NAS Implementations, NAS-Implementations, NAS File Sharing Protocols, NAS I/O Operations.
	
T1
	
15-158
	
BB
	
1
	
18

	Outcome of Unit II:
CO2: Explain storage architectures, including storage subsystems, DAS, SAN, NAS, and CAS.

	UNIT III
	
	ADVANCED STORAGE NETWORKING AND VIRTUALIZATION
	9

	19
	IP SAN: iSCSI, FCIP.
Content-Addressed Storage
	T1
	169-183
	BB
	1
	19

	20
	Fixed Content and Archives, Types of Archives
	T1
	187-189
	BB
	1
	20

	21
	Features and Benefits of CAS, CAS Architecture
	T1
	190-191
	BB
	1
	21

	22
	Object Storage and Retrieval in CAS, CAS Examples
	T1
	194-196
	BB
	1
	22

	23
	Storage Virtualization:
	T1,W4
	205-208
	BB
	1
	23




	
	Forms of Virtualization
	
	
	
	
	

	24
	SNIA Storage Virtualization Taxonomy
	T1
	209-210
	BB
	1
	24

	25
	Storage Virtualization Configurations
	T1
	211
	BB
	1
	25

	26
	Storage Virtualization Challenges
	T1
	212-214
	BB
	1
	26

	27
	Types of Storage Virtualization
	T1
	214-215
	BB
	1
	27

	Outcome of Unit III:
CO3: Understand the various forms and types of Storage Virtualization.

	UNIT IV
	BUSINESS CONTINUITY
	
	
	9

	28
	Introduction to Business Continuity: Information
Availability
	T1
	227-230
	BB
	1
	28

	29
	BC Terminology, BC Planning Lifecycle, Failure Analysis
	T1
	231-236
	BB
	1
	29

	30
	Business Impact Analysis, BC Technology Solutions
	T1
	238-239
	BB
	1
	30

	31
	Backup and Recovery: Backup Purpose
	T1
	249-250
	BB
	1
	31

	32
	Considerations, Granularity, Recovery Considerations, Backup Methods and Process
	T1
	251-257
	BB
	1
	32

	33
	Backup and Restore Operations
	T1
	258-259
	BB
	1
	33

	34
	Backup Topologies
	T1
	260-263
	BB
	1
	34

	35
	Backup in NAS Environments
	T1
	263-266
	BB
	1
	35

	36
	Backup Technologies
	T1
	267-271
	BB
	1
	36

	Outcome of Unit IV:
CO4: Understand the different role in providing disaster recovery and business continuity capabilities.

	UNIT V
	REPLICATION
	
	
	9

	37
	Local Replication: Source and Target
	T1
	281-282
	PPT
	1
	37

	38
	Uses of Local Replicas, Data Consistency
	T1
	283-284
	BB
	1
	38

	39
	Local Replication Technologies,
	T1,W5
	286-288
	BB
	1
	39

	40
	Restore and Restart Considerations
	T1
	295-296
	BB
	1
	40

	41
	Creating Multiple Replicas
	T1
	298
	BB
	1
	41

	42
	Management Interface
	T2
	299
	BB
	1
	42




	43
	Remote Replication
	T2
	307
	BB
	1
	43

	44
	Modes of Remote Replication and its Technologies
	T1
	309-317
	BB
	1
	44

	45
	Network Infrastructure
	T1
	322
	BB
	1
	45

	Outcome of Unit V:
CO5: Explain the concept of Local Replication.
CO6: Understand different remote replication technologies



Course Outcome:At the end of course, Students should be able to do:
CO1: Understand the logical and physical components of a Storage infrastructure.
CO2: Explain storage architectures, including storage subsystems, DAS, SAN, NAS, and CAS. CO3: Understand the various forms and types of Storage Virtualization.
CO4: Explain the different role in providing disaster recovery and business continuity capabilities. CO5: Analyze different Local Replication technologies.
CO6: Understand different remote replication technologies.

Course Outcome Vs Program Outcome Mapping:
	CO
	PO1
	PO2
	PO3
	PO4
	PO5
	PO6
	PO7
	PO8
	PO9
	PO10
	PO11
	PO12
	PSO1
	PSO2

	CO 1
	2
	1
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	2
	-

	CO 2
	1
	1
	3
	3
	-
	-
	-
	-
	-
	-
	-
	-
	2
	-

	CO 3
	2
	1
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	2
	-

	CO 4
	2
	1
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	2
	-

	CO 5
	1
	3
	2
	2
	-
	-
	-
	-
	-
	-
	-
	-
	2
	-

	CO 6
	2
	1
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	2
	-

	AVG
	2
	1
	3
	3
	
	
	
	
	
	
	
	
	2
	-



Topic beyond Syllabus:
· Edge Storage and Computing
· Cloud-Native Storage Architectures
· Blockchain for Secure Storage
· AI-Powered Storage Optimization
· Quantum Storage Concepts


Assignment:
	Web Portal
	Assignment
	Components
	Topic Number with Topic / Unit Details
	Relevance to CO

	









Web Portal 1
	
--
	Assessment-I (60)
	
Unit-I & Unit-II
	
CO1 & CO2

	
	




1
	



Written
	1.Explain RAID and its implementations
	CO1

	
	
	
	2.Examine Direct Attached Storage in detail
	CO2

	
	
	
	3.Analyze the evolution of storage architecture with an example.
	CO1

	
	


2
	


PPT
	1.Analyze the types of zoning
	CO2

	
	
	
	2.Demonstrate the FC connectivity with neat diagram
	CO2

	
	
	
	3.Examine the components of the RAID array
	CO1

	










Web Portal 2
	
	Assessment-II (60)
	Unit-III & Unit-IV
	CO 3 & CO4

	
	


3
	


Seminar
	1.Describe the iSCSI topology in detail
	CO3

	
	
	
	2.Explain Object based Storage architecture
	CO3

	
	
	
	
3.Describe power path features in detail
	CO4

	
	
4
	



Case Study
	1.Illustrate in detail about BC Terminology
	CO4

	
	
	
	2.Explain the key features of CAS
	CO3

	
	
	
	3.Discuss about process of information unavailability
	CO4




	









Web Portal 3
	
	Model Exam (75)
	Unit I to V
	CO1 to CO6

	
	




5
	




MCQ (15)
	
1.RAID Levels
	CO1

	
	
	
	2.Storage Area Networks
	CO2

	
	
	
	3.Storage Virtualization
	CO3

	
	
	
	4.Backup and Recovery
	CO4

	
	
	
	5.Local Replication
	CO5

	
	
	
	6.Network Infrastructure
	CO6

	
	
--
	
Course Attendance (10)
	
--
	
--




Submission Details:

	Phase 1 (Before AT 1)
	Phase 2 (Before AT 2)
	Phase 3 (Before Model)

	Assignment 1
	Assignment 2
	Assignment 3
	Assignment 4
	Assignment 5

	
	
	
	
	



Google Class Code Details:
Class Name: 


PLAN OF ASSESSMENT TEST –DISTRIBUTION OF MARKS:
	TEST
	CO- MARK WISE DISTRIBUTION
	BLOOM’S LEVEL MARK WISE
DISTRIBUTION

	AT-1
	CO1
	CO2
	CO3
	CO4
	CO5
	CO6
	BTL1
	BTL2
	BTL3
	BTL4
	BTL5
	BTL6

	
	37
	23
	-
	-
	-
	-
	
	
	
	
	
	

	AT-2
	CO1
	CO2
	CO3
	CO4
	CO5
	CO6
	BTL1
	BTL2
	BTL3
	BTL4
	BTL5
	BTL6

	
	-
	-
	37
	23
	-
	-
	
	
	
	
	
	

	MODEL
	CO1
	CO2
	CO3
	CO4
	CO5
	CO6
	BTL1
	BTL2
	BTL3
	BTL4
	BTL5
	BTL6

	
	20
	20
	20
	20
	12
	8
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