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Abstract 

One of the responsibilities of the operating system is to use the hardware efficiently. For the disk drives, meeting this 

responsibility entails having fast access time and large disk bandwidth. Operating system improves the access time and the 

bandwidth by scheduling the servicing of disk I/O requests in a good order. All major Disk scheduling algorithms incorporate 

seek time as the only factor for disk scheduling. The second factor rotational delay is ignored by the existing algorithms. But both 

the factors, Seek Time and Rotational Delay to schedule the disk are considered in this paper. 

Keywords: Disk Scheduling, Seek Time, Rotational Latency, Head Movement, Access Time 

1. INTRODUCTION

 

1.1 Disk Scheduling: 

 
It is the problem of deciding which particular request for data by your computer from your hard drive(or other 

storage medium) should be serviced first. In other words, when several programs are trying to pull data from your 

hard drive at once, which one gets the data first? For the disk drive, having a fast access time and disk bandwidth is 

one of the major responsibility. 

 

Access time has two components: 

 

• Seek Time- Time for the disk arm to move the heads to the cylinder containing the desired sector. 

• Rotational Latency- Additional time waiting for the disk to rotate the desired sector to the disk head[2]. 

 

Thus, access time is the sum of seek time and the rotational latency which is the time it takes to get into position to 

read or write. Once the head is in position, the read or write operation is then performed as the sector moves under 

the head; this is the data transfer portion of the operation; the time required for the transfer is the transfer time[1]. 

 

 
Fig. 1-Timing of a disk I/O transfer 
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The disk bandwidth is the total number of bytes transferred, divided by the total time between the first request for 

service and the completion of the last transfer. Access time and bandwidth can be improved by scheduling the 

servicing of disk I/O requests in a good order. Whenever a process needs I/O to or from the disk, it issues a system 

call to the operating system[8]. The request specifies several pieces of information: 

 

• Whether this operation is input or output. 

• What the disk address for the transfer is. 

• What the memory address for the transfer is. 

• What the number of bytes to be transferred is[3]. 

 

If the desired disk drive and controller are available, the request can be serviced immediately. If the drive or 

controller is busy, any new requests for service will be placed on the queue of pending request for that drive. For a 

multiprogramming system with many processes, the disk queue may often have several pending requests. Thus 

when one request is completed, the operating system chooses which pending request to service next[10]. 

 

2. METHODOLOGY 

 

2.1 Traditional Algorithms Used For Disk Scheduling: 

 
We assume that the disk head is initially located at track 100. We assume a disk with 200 tracks and that the disk 

request queue has random requests in it. The requested tracks, in the order received by the disk scheduler, are 55, 58, 

39, 18, 90, 160, 150,38, 184. 

• FIFO: 

The simplest form of scheduling is first-in-first-out(FIFO) scheduling, which processes items from the queue in 

sequential order. This strategy has the advantage of being fair, because every request is honored and the requests are 

honored in the order received. 

 

Fig. 2-Head movement in FIFO 

• SSTF: 

The shortest-service-time-first(SSTF) policy is to select the disk I/O request that requires the least movement of the 

disk arm from its current position. Thus, we always choose to incur the minimum seek time. 

 

Fig. 3-Head movement in SSTF 
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• SCAN: 

 

This approach works like an elevator does, thus also known as elevator algorithm. It scans down towards the nearest 

end and then when it hits the bottom it scans up servicing the requests that it didn't get going down. If a request 

comes in after it has been scanned it will not be serviced until the process comes back down or moves back up[1]. 

 

 

Fig. 4-Head movement in SCAN 

• LOOK: 

 

In LOOK disk scheduling, head moves back and forth servicing requests just like SCAN algorithm. But unlike 

SCAN, the head doesn’t reaches to last cylinder at the end of the disk; the head will change its direction after 

servicing the last request in the current direction[6]. 

 

• C-SCAN: 

 

The C-SCAN(circular SCAN) policy restricts scanning to one direction only. Thus, when the last track has been 

visited in one direction, the arm is returned to the opposite end of the disk and the scan begins again. This reduces 

the maximum delay experienced by new requests[1]. 

 

Fig. 5-Head movement in C-SCAN 

• C-LOOK: 

This is just an enhanced version of C-SCAN. In this the scanning doesn't go past the last request in the direction that 

it is moving. It too jumps to the other end but not all the way to the end. Just to the furthest request[4]. 
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2.2 Comparison Table: 

Table1-Comparison Table 

 

 

 

 

 

 

 

 

 

 

 

 

 

2.3 Proposed Disk Scheduling Algorithm 

Input- 

• Current head position. 

• Requested cylinder position and sector position. 

Output- 

• Optimum head movement. 

Algorithm: 

� (P,Q) is current head position; where P is cylinder position and Q is sector position. 

� n is the total number of requested tracks towards the upper end from the current head position.  

� m is the total number of requested tracks towards the lower end from the current head position. 

� (��, ��), (��, ��), (��, ��),…. (��, ��) are requested tracks on the upper side of current head position; where 

��,	��,…	�� are requested cylinder positions and ��, ��, … ��	are requested sector positions. 

� (
�, ��), (
�, ��), (
�, ��),…. (
�, ��) are requested tracks on the upper side of current head position; where 


�,	
�,…	
� are requested cylinder positions and ��, ��, … ��	are requested sector positions. 

 

Step 1- 

Calculate a, b, c, d; where 

 a=P-��, 

b=
�-P, 

c=
�-�� and 

d=
�-�� 

 

Step 2- 

Initializing variables for seek length as SL=0 and for rotational length as RL=0. Now, 
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if(a+d) <=(b+c) then 

{ 

i)  move head towards upper end and follow the following procedure: 

for(int i=1; i<=n; i++) 

{ 

 if(i==1) 

 { 

  x=P-� 	; 

  y=|�-Q|; 

  SL= SL + x; 

  RL=RL + y; 

 } 

 

 else 

 { 

  x=�−���; 

  y=|� − ���|; 

  SL=SL+x; 

  RL=RL+y; 

 } 

} 

ii) after serving the (�� , ��) request, move the head towards other end and follow the following procedure: 

for(int i=1; i<=m; i++) 

{ 

 if(i==1) 

 { 

  x=
 − ��; 

  y=|�� − �|; 

  SL=SL+x;  

RL=RL+y; 

 } 

 else 

 { 

  x=
�� − 
; 

  y=|� − ���|; 

  SL=SL+x; 

  RL=RL+y; 

 } 

} 

} 

else 

{ 

i)  move head towards lower end and follow the following procedure: 

for(int i=1; i<=m; i++) 

{ 

 if(i==1) 

 { 

  x=
 −P; 

  y=|� −Q|; 

  SL=SL+x; 

  RL=RL+y; 

 } 

 else 

 { 

  x=
�� − 
; 

  y=|��� − � |; 
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  SL=SL+x; 

RL=RL+y; 

} 

} 

ii) after serving the (
�, ��) request, move the head towards other end and follow the following procedure: 

for(int i=1;i<=n;i++) 

{ 

 if(i==1) 

{ 

  x=
� − �; 

  y=|�� − � |; 

  SL=SL+x; 

  RL=RL+y; 

} 

else 

{ 

  x=� − ���; 

  y=|��� − � |; 

  SL=SL+x; 

  RL=RL+y;

} 

} 

Average seek length=SL/(m+n); 

Average rotational length=RL/(m+n); 

} 

 

3. RESULT

The designed algorithm generates the optimum head movement as compared to the conventional disk scheduling 

algorithms. This algorithm looks at the uncertainty associated with scheduling incorporating the two factors. Simple 

If-Then rules is designed to optimize the overall performance of disk drives. The main advantage of this algorithm is 

that it services all the requests fairly by taking in consideration both the factors and services all the requests without 

causing starvation. 

 

4. CONCLUSION 

The algorithm uses an imprecise but very descriptive language to deal with input data more like a human operator. It 

is very robust and forgiving of operator and data input and often works when first implemented with little or no 

tuning. This algorithm provides much better results than the conventional disk scheduling algorithms. The pattern of 

the requests after applying the algorithm shows that the read/write head doesn’t stick to one area of disk. All the disk 

requests are serviced with the same perspective. 
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