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File-System Interface in OS

Understanding how operating systems provide user-level access to files and data

storage.
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What 1s the File-System Interface?

The File-System Interface: An Abstraction Layer

User & Programs O @ m B
(Simple View) ‘ ; 5 ‘A

MyFile.txt
f 0O - \
ey
File-System Interface, @ 0 Simplifies Data Management

(Abstraction Layer)  / ) & Ensures Consistent Access

N N W a W " " a ™ o W o W o W o W o W o U o o g N
Handles Physical Location, Data Placement, and Device Differences

Underlying
Storage Details
(Complex Reality)

Object Storage
Blocks & Sectors Pages & Flash Cells & Metadata

The interface hides the complexity, providing a unified view for all storage types

oy
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The file-system interface is the part of the
operating system that provides user-level

access to files.

It defines how users and programs interact
with files without worrying about the

underlying storage details.
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Objectives of File-System Interface
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File Operations Logical View

Create, read, write, and
delete files efficiently

.
I D D
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Protection & Sharing Efficiency
Ensure fast, reliable access

Enable access control, across devices
sharing, and data

I B T

Expose logical data view
without storage complexity

protection
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Abstraction of a File 5

WWW.snsgroups.com

A file is a collection of related information stored on a secondary storage device.

Name Location
. Si
Define the primary Type e Pinpoint the
identifier. . . Determine the logical placement.
Specify the object's :
A component's
category. dimensions.
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File Operations .
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The file-system interface allows the following basic operations:

FILE OPERATIONS

The file-system interface provides these essential operations for interacting with files.

T CREATION & W READING & \( FILE 2 [FILE METADATA\ .

FILE 3

DELETION WRITING POSITIONING ACCESS MANAGEMENT

R read(file, buffer, size)
Ty | = 00oaoo
NewfFile.txt

Ea # seek(file, position) ‘ﬁﬁfiﬁfms H EE% E:}

. Rename Copy Append
FILE MEMORY -—-}9 B size (kb)
- . b @ Permissions .‘ E
write(ﬁl:;:; sise) FILE CONTENT (© creation Time 3
delete(fulenome) Freed Modification Time Truncate e(r:lt:\?snsgl:ns
V. BN P 9 /
e s, oalToneler a0 seek(:Chongesthe  Retrevefledetals; 71T octons e
P i v read/write pointer size, permissions, v EOPY,
delete(): Removes file  write(): Transfers data : append, truncate, or
position in a file. timestamps. :
& frees storage. from memory to file. change access rights.
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File Types

Text Files

Contains human-readable characters.

Example: .txt, .c, .java

7
Binary Files
Contains non-text data (compiled programs,
L e images, videos).
Example: .exe, .jpg, .mp4
. _/

Directory Files

Special files that store information about other
files. Acts as a map of file names to file
metadata.
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Sequential Access

File Access Methods Fle Blocks

Sequential Access ﬂ
L)

Data is accessed in order, from beginning to end. Example: Reading a text file
line by line. > m F

el

Direct / Random Access

Data can be accessed at any position directly using an offset. Example:

Database files, video playback.
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Random Access
File Blocks
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USERS, APLICATIONS & STORAGE

Bridging the Gap Between Logic and Physics

| Retrrve Info
@ Manage Files
‘ o
&0 o
| USERS & APPLICATIONS (The Need)

/ ( : . ; ] Key Question:
/ Simple, Efficient, Reliable Data Management . How can the OS provide & simple, simple,
The F"e'sys':em and uniform interface for managig files
(lnterﬁon) hiding the complexity of the undrsurage?

(©
# ﬂ (.\.5 * 1. Abstraction Layer
MEMORY au ® 2. Uniform Access

Physical Storage Details: Blocks,
Seots, Sectors, Flash Flash Cells, Device Drivers

The OS uses the File-System Interface to abstract physit physical storage, providing the logical view for user*
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Empathize: Understanding the Need

TUTIONS
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Pain Points

»  Searching large directories manually is slow
» Incorrect access or deletion can corrupt data
« Different storage devices require different

handling
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Define: Clear Problem

Definition
@ Uniform Access
o
¢ Basic Operations
) g .
~ Data Protection

File Management
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Ideate: Possible Solutions
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Exploring approaches for the file-system interface:

File API Metadata

Defines how Provides descriptive
applications interact information about the

with files. data.

; af

Access Control Access Methods

Manages permissions Specifies ways to
and security for data. retrieve and use data.
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Prototype: Chosen Solutions

rurionss
WWW.snsgroups.com

KEY FEATURES OF THE FIILE-SYSTEM INTERFACE

A User-Centric Approach to Data Management

3/20/2026

(FII.E CREATION Y FILE ACCES Y METADTA B [PROTECUON & L & UNIFORM b
& DELETION WICESS INTERFACE PERMISSIONS MERIEATIONS
-2 | §2 of
; = el — i 5--
R = - og ‘
E 888 Memory CH -
Suports read(), Get or set file attributes
write), apiend,
Simple commands to Supports read(), and timesapps. Get or set file attribute Consistent interface
create(filenume) & write(), append(), controls corrols for HDDS, SSDS, and
delete(filenume). seek() operations. multi-user systems USB drives
\_ V. -4 AN A V. & 4

Simplfiying complex Storage into a managable, secure, and unifiid view for users.

File system |Operating Systems and virtualization| Ms.Swathiramya R [SNSCT

13/15



Test: Evaluation of Solutions

Turionts

The prototype was evaluated based on key criteria: WWW.SNSgroups.com

Core Abstraction

Simplifies storage management.

O Safe Operations

Prevents accidental corruption.

& Error Handling

Handles failures and interruptions.

User Interface

=

Efficient and user-friendly access.

3/20/2026 File system |Operating Systems and virtualization| Ms.Swathiramya R |[SNSCT 14/15



3/20/2026

How to provide a simple,

reliable and uniform interface?
\/
Problem Statement Define

Q Difficulty Locating Files ° @ ﬁ Uniform Access to All Files

Accidental Data Loss Basic Operations: Create, Read, Write, Delete, Seek
Bl o5 my
Complexity of Managing Files Data Protection & Integrity

(Lg Inconsistent Access -
Across Devices M

Empathize —

D .
(). Easy File Management

Ideate

File-System Interface

L _in Operatmg Systems Simple FiLAPL: Create, Read, Write, Delete

& n@ Access Control (Permissions)

Applications: y

Need Consistent File Operations £/ | ‘ :=| Metadata Management
Operating System. _f y / = :
e Efﬁg.myy , Prototype = Sequential & Random Access
Security & Relisbility / & Error Handling & Recovery

" & Ease of Use: Simple Commands | | File Creation

le Chall = ) . & Deletion
— Sequential & Random Access i

: @ Read(), Write().
A /)% How mu?‘ngt‘;'";s tokad - Sequential Access [=]
before . Security: Permissions Prevent % Append() Seek() How many lines to read Sth?
Answer: 4 Lines Unauthorized Access -

BB Protection & 1123459
@ Scalability: Handles Large » @ Permissions
Numbers of Files HDD: $S0: USB ()
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