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Disk scheduling is is done by operating systems to schedule I/O requests arriving for disk. Disk scheduling is

also known as I/O scheduling.

Disk scheduling is important because:

Multiple I/O requests may arrive by different processes and only one 1/O request can be served at a time by
disk controller. Thus other I/O requests need to wait in waiting queue and need to be scheduled.

Two or more request may be far from each other so can result in greater disk arm movement.

Hard drives are one of the slowest parts of computer system and thus need to be accessed in an efficient

manner.

There are many Disk Scheduling Algorithms but before discussing them let's have a quick look at some of the

important terms:

Seek Time:Seek time is the time taken to locate the disk arm to a specified track where the data is to be
read or write. So the disk scheduling algorithm that gives minimum average seek time is better.
Rotational Latency: Rotational Latency is the time taken by the desired sector of disk to rotate into a

position so that it can access the read/write heads. So the disk scheduling algorithm that gives minimum
rotational latency is better.
Transfer Time: Transfer time is the time to transfer the data. It depends on the rotating speed of =~ disk

and number of bytes to be transferred.
Disk Access Time: Disk Access Time is:
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Disk Access Time = Seek Time +
Rotational Latency +
Transfer Time

Disk Queuing Seek Time Rotational Transfer Time
Delay Latency

Y

Disk Access Time

A

Y

A

Disk Response Time

= Disk Response Time: Response Time is the average of time spent by a request waiting to perform its I/O

operation. Average Response time is the response time of the all requests. Variance Response Time is
measure of how individual request are serviced with respect to average response time. So the disk

scheduling algorithm that gives minimum variance response time is better.

Disk Scheduling Algorithms

1. ECFES: FCFS is the simplest of all the Disk Scheduling Algorithms. In FCFS, the requests are addressed in

the order they arrive in the disk queue.

Advantages:

= Every request gets a fair chance
= No indefinite postponement

Disadvantages:

= Does not try to optimize seek time
= May not provide the best possible service

2. SSTF: In SSTF (Shortest Seek Time First), requests having shortest seek time are executed first. So, the
seek time of every request is calculated in advance in queue and then they are scheduled according to their
calculated seek time. As a result, the request near the disk arm will get executed first. SSTF is certainly an
improvement over FCFS as it decreases the average response time and increases the throughout of

system.

Advantages:
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= Average Response Time decreases
= Throughput increases

Disadvantages:

= Overhead to calculate seek time in advance
= Can cause Starvation for a request if it has higher seek time as compared to incoming requests

= High variance of response time as SSTF favours only some requests

3. SCAN: In SCAN algorithm the disk arm moves into a particular direction and services the requests coming
in its path and after reaching the end of disk, it reverses its direction and again services the request arriving
in its path. So, this algorithm works like an elevator and hence also known as elevator algorithm. As a
result, the requests at the midrange are serviced more and those arriving behind the disk arm will have to

wait.

Advantages:

= High throughput
= Low variance of response time
= Average response time

Disadvantages:

= Long waiting time for requests for locations just visited by disk arm

4. CSCAN: In SCAN algorithm, the disk arm again scans the path that has been scanned, after reversing its
direction. So, it may be possible that too many requests are waiting at the other end or there may be zero or

few requests pending at the scanned area.

These situations are avoided in CSAN algorithm in which the disk arm instead of reversing its direction goes to
the other end of the disk and starts servicing the requests from there. So, the disk arm moves in a circular fashion
and this algorithm is also similar to SCAN algorithm and hence it is known as C-SCAN (Circular SCAN).

Advantages:

= Provides more uniform wait time compared to SCAN

5. LOOK: It is similar to the SCAN disk scheduling algorithm except the difference that the disk arm in spite of
going to the end of the disk goes only to the last request to be serviced in front of the head and then
reverses its direction from there only. Thus it prevents the extra delay which occurred due to unnecessary

traversal to the end of the disk.

6. CLOOK: As LOOK is similar to SCAN algorithm, in similar way, CLOOK is similar to CSC disk
scheduling algorithm. In CLOOK, the disk arm inspite of going to the end goes only to the last request to be
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serviced in front of the head and then from there goes to the other end’s last request. Thus, it also prevents
the extra delay which occurred due to unnecessary traversal to the end of the disk.

Each algorithm is unique in its own way.Overall Performance depends on number and type of requests.
Exercise

1) Suppose a disk has 201 cylinders, numbered from 0 to 200. At some time the disk arm is at cylinder 100, and
there is a queue of disk access requests for cylinders 30, 85, 90, 100, 105, 110, 135 and 145. If Shortest-Seek
Time First (SSTF) is being used for scheduling the disk access, the request for cylinder 90 is serviced after
servicing number of requests. (GATE CS 2014

(A)1

(B) 2

(C)3

(D) 4

See this for solution.

2) Consider an operating system capable of loading and executing a single sequential user process at a time.
The disk head scheduling algorithm used is First Come First Served (FCFS). If FCFS is replaced by Shortest
Seek Time First (SSTF), claimed by the vendor to give 50% better benchmark results, what is the expected
improvement in the 1/0O performance of user programs? (GATE CS 2004)

(A) 50%

(B) 40%

(C) 25%

(D) 0%

See this for solution.

3) Suppose the following disk request sequence (track numbers) for a disk with 100 tracks is given: 45, 20, 90,
10, 50, 60, 80, 25, 70. Assume that the initial position of the R/W head is on track 50. The additional distance that
will be traversed by the R/W head when the Shortest Seek Time First (SSTF) algorithm is used compared to the
SCAN (Elevator) algorithm (assuming that SCAN algorithm moves towards 100 when it starts execution) is
tracks
(A) 8
(B)9
(C)10
(D) 11

See this for solution.

4) Consider a typical disk that rotates at 15000 rotations per minute (RPM) and has a transfer rate of 50 x 10”6
bytes/sec. If the average seek time of the disk is twice the average rotational delay and the controller’s transfer
time is 10 times the disk transfer time, the average time (in milliseconds) to read or write a 512 byte sector of the
disk is

See this for solution.
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This article is contributed by Ankit Mittal. Please write comments if you find anything incorrect, or you want to
share more information about the topic discussed above.

Recommended Posts:

= Program for SSTF disk scheduling algorithm

= File Allocation Methods

= What happens when we turn on computer?

= Zombie Processes and their Prevention

= File Systems | Operating System

= Virtual Memory | Operating System

= | ast Minute Notes — Operating Systems

= What exactly Spooling is all about?

= Operating System | Paging

= Operating System | Page Replacement Algorithms

= Operating System | Memory Management |Partition Allocation Method
= Operating System | Process Management | Deadlock Introduction
= Operating System | Process Synchronization | Introduction

= Operating System | Process Management | CPU Scheduling

= Commonly Asked Operating Systems Interview Questions | Set 1

Article Tags :

Practice Tags :

T=LHICAL

20CTto 2 DEC Preparation course for GATE 2019

A technical content writing
event by GeeksforGeeks ‘_

https://www.geeksforgeeks.org/disk-scheduling-algorithms/ 5/6


https://www.geeksforgeeks.org/program-for-sstf-disk-scheduling-algorithm/
https://www.geeksforgeeks.org/file-allocation-methods/
https://www.geeksforgeeks.org/what-happens-when-we-turn-on-computer/
https://www.geeksforgeeks.org/zombie-processes-prevention/
https://www.geeksforgeeks.org/file-system-operating-systems/
https://www.geeksforgeeks.org/virtual-memory-operating-systems/
https://www.geeksforgeeks.org/last-minute-notes-operating-systems/
https://www.geeksforgeeks.org/what-exactly-spooling-is-all-about/
https://www.geeksforgeeks.org/operating-system-paging/
https://www.geeksforgeeks.org/operating-system-page-replacement-algorithm/
https://www.geeksforgeeks.org/operating-system-memory-management-partition-allocation-method/
https://www.geeksforgeeks.org/operating-system-process-management-deadlock-introduction/
https://www.geeksforgeeks.org/process-synchronization-set-1/
https://www.geeksforgeeks.org/gate-notes-operating-system-process-scheduling/
https://www.geeksforgeeks.org/commonly-asked-operating-systems-interview-questions-set-1/
https://www.geeksforgeeks.org/category/computer-subject/operating-systems/
https://www.geeksforgeeks.org/tag/os-file-disk-management/
https://practice.geeksforgeeks.org/topics/Operating%20Systems
https://www.geeksforgeeks.org/the-technical-scripter-event-by-geeksforgeeks-2/
https://practice.geeksforgeeks.org/courses/sudo-gate
https://adclick.g.doubleclick.net/aclk?sa=L&ai=Cfozd51fcW42PC4jogQPC9rfQC4PLjrxNp4bQwOMBwI23ARABIABg5aLmg7gOggEXY2EtcHViLTk0NjU2MDk2MTYxNzE4NjbIAQmoAwGqBNoBT9D5sDseKCYtBzLUC_VYSGdUQJ-6duybb9iKnqafBl-60-4oxJNljDgXqDmybfHvf3cKET7G4ZZpyF4PZYfxRs-L0HhNk4uyYolO3fpE85l608HTIvjgoaL2I1n7tlX5rYdUb8EuuUWjEsLVUoVtW4RhdT0Bswq--AM_fmyWHksWBXqHENMHphQSZ_pcsVSI3cbqlUuZgVuzI1WjMSYUax5eCzqKt44PG218JGOJvNZH6im0zLA-_ngEcdA5RswARN3qbvyYIo4wD42bLIi1OP-bSEoRPET-Aw6ABr-_t4DS-I207gGgBiGoB6a-G6gH2csbqAfPzBvYBwDSCAUIgGEQAQ&num=1&sig=AOD64_1tD2HGKogNCGP-1h80YjfwsBGePQ&client=ca-pub-9465609616171866&adurl=https://aax-fe-sin.amazon-adsystem.com/x/c/QqCYcyY3L5X2ZinAEf21488AAAFm1LdgUwUAAAV4AU__c7w/http://www.amazon.in/dp/B07DDKGFV2/ref=dra_a_ms_fb_ho_xx_P1400_1000?tag=dradisplayi0a-21&ascsubtag=5e8629a3d2a969e1a154fd60e4f1242d_S
https://adclick.g.doubleclick.net/aclk?sa=L&ai=Cfozd51fcW42PC4jogQPC9rfQC4PLjrxNp4bQwOMBwI23ARABIABg5aLmg7gOggEXY2EtcHViLTk0NjU2MDk2MTYxNzE4NjbIAQmoAwGqBNoBT9D5sDseKCYtBzLUC_VYSGdUQJ-6duybb9iKnqafBl-60-4oxJNljDgXqDmybfHvf3cKET7G4ZZpyF4PZYfxRs-L0HhNk4uyYolO3fpE85l608HTIvjgoaL2I1n7tlX5rYdUb8EuuUWjEsLVUoVtW4RhdT0Bswq--AM_fmyWHksWBXqHENMHphQSZ_pcsVSI3cbqlUuZgVuzI1WjMSYUax5eCzqKt44PG218JGOJvNZH6im0zLA-_ngEcdA5RswARN3qbvyYIo4wD42bLIi1OP-bSEoRPET-Aw6ABr-_t4DS-I207gGgBiGoB6a-G6gH2csbqAfPzBvYBwDSCAUIgGEQAQ&num=1&sig=AOD64_1tD2HGKogNCGP-1h80YjfwsBGePQ&client=ca-pub-9465609616171866&adurl=https://aax-fe-sin.amazon-adsystem.com/x/c/QqCYcyY3L5X2ZinAEf21488AAAFm1LdgUwUAAAV4AU__c7w/http://www.amazon.in/dp/B07DDKGFV2/ref=dra_a_ms_fb_ho_xx_P1400_1000?tag=dradisplayi0a-21&ascsubtag=5e8629a3d2a969e1a154fd60e4f1242d_S
http://www.amazon.in/adprefs/ref=dra_a_ms_fb_ho_xx_P1400_1000?pn=1&pg=dra&pp=ms%2Cv%2CB07DDKGFV2%2CA21TJRUUN4KGV%2CB07DDKGFV2%2C314Muaoq5usuXSEOG7HrWS_o85M&adv=A21TJRUUN4KGV&uh_it=5e8629a3d2a969e1a154fd60e4f1242d_S&np=true

11/2/2018 Disk Scheduling Algorithms - GeeksforGeeks

®)

1

2.3

D To-do D Done Based on 13 vote(s)

CFeedback) CAdd Notes> Qmprove Article>

Please write to us at contribute@geeksforgeeks.org to report any issue with the above content.

Writing code in comment? Please use ide.geeksforgeeks.org, generate link and share the link here.

Load Comments ] ‘ Share this post!

A computer science portal for geeks

710-B, Advant Navis Business Park,
Sector-142, Noida, Uttar Pradesh - 201305
feedback@geeksforgeeks.org

COMPANY LEARN
About Us Algorithms
Careers Data Structures
Privacy Policy Languages
Contact Us CS Subjects

Video Tutorials

PRACTICE CONTRIBUTE
Company-wise Write an Article
Topic-wise Write Interview Experience
Contests Internships
Subjective Questions Videos

@geeksforgeeks, Some rights reserved

https://www.geeksforgeeks.org/disk-scheduling-algorithms/ 6/6


https://ide.geeksforgeeks.org/
https://www.geeksforgeeks.org/
https://www.geeksforgeeks.org/about/
https://www.geeksforgeeks.org/careers/
https://www.geeksforgeeks.org/privacy-policy/
https://www.geeksforgeeks.org/about/contact-us/
https://www.geeksforgeeks.org/fundamentals-of-algorithms/
https://www.geeksforgeeks.org/data-structures/
https://www.geeksforgeeks.org/category/program-output/
https://www.geeksforgeeks.org/articles-on-computer-science-subjects-gq/
https://www.youtube.com/geeksforgeeksvideos/
https://practice.geeksforgeeks.org/company-tags/
https://practice.geeksforgeeks.org/topic-tags/
https://practice.geeksforgeeks.org/contests/
https://practice.geeksforgeeks.org/subjective-page.php
https://www.geeksforgeeks.org/contribute/
https://www.geeksforgeeks.org/write-interview-experience/
https://www.geeksforgeeks.org/internship/
https://www.geeksforgeeks.org/how-to-contribute-videos-to-geeksforgeeks/
https://www.facebook.com/GeeksforGeeks-316764689022/timeline/
https://in.linkedin.com/company/geeksforgeeks
https://play.google.com/store/apps/details?id=free.programming.programming&hl=en
https://twitter.com/geeksforgeeks
https://www.youtube.com/geeksforgeeksvideos
https://creativecommons.org/licenses/by-sa/4.0/

