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Abstract— Now-a- days processor speed and memory size
are increasing with the advent of new technologies. Disk I/O
performance has become mandatory factor concerning
system performance. Seek time is a crucial factor in
scheduling the disk requests. Increase in seek time degrade
the system performance. Since the disk requests are linked
in queues so there is a need of more efficient disk
scheduling algorithms. The paper stores the disk requests in
an array and forms a heap. Requests are served by
performing the preorder traversal on the heap. Use of heap
helps in dynamically handling the disk requests.
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. INTRODUCTION

In operating system disk scheduling is major concern to
access the hard disk. By using disk scheduling we can
access or speed up the accessing process of hard disk. Disk
scheduling is the problem of deciding which particular
request for data by your computer from your hard drive
should be served first. [8]

Disk scheduling allocates services to the requests in
well manner reducing the effect of starvation of the requests
which may result in the degradation of the performance of
the disk scheduling process. In multi programmed operating
systems, many processes generate requests for reading and
writing disk records. These processes sometimes make
requests faster than they can be serviced by the moving-head
disks. There are many disk scheduling algorithms such as
FCFS, SSTF, SCAN, C-SCAN, LOOK etc. which helps in
reducing the average seek time. The main aim of disk
scheduling algorithms is to reduce or minimize the seek time
for a set of requests.

The existing disk scheduling algorithms may or
may not dynamically handle the new and upcoming disk
access requests. So, to overcome this problem Heap can be
used. New requests will be inserted at the end of the
tree/array. Finally the new node can be placed at its
appropriate position by comparing the node with its parent
node and replacing it.[8]

Il. RELATED WORK

In the recent years many researches has been done for
enhancing the disk performance. Sourav Kumar Bhoi |,
Sanjaya Kumar Panda and Imran Hossain Faruk have
presented an optimized disk scheduling algorithm.
C.Mallikarjuna, K. Sudheer Babu and Dr. P. Chitti Babu
have presented a Priority based disk scheduling algorithm.
Sandipon Saha, Md. Nasim Akhter and Mohammod Abul
Kashem have presented a new heuristic disk scheduling
algorithm.
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I1l. EXISTING DISK SCHEDULING ALGORITHMS

First Come First Serve (FCFS) serves the request coming
first. But it does not provide the fastest service. It is simple
to implement. The average head movement in the algorithm
is too high.[5] Shortest Seek Time Next (SSTF) selects the
request with minimum seek time from the current head
position. It gives substantial improvement in comparison to
FCFS. Scan algorithm is called elevator algorithm. In this
the disk arm moves from one end of the disk and move
towards other end, while in mean time all requests are
servicing until it gets other end of the disk. Comparing with
FCFS and SSTF it gives better performance. C-Scan
scheduling algorithm is called Circular scan.[12] The head
moves from one end to other end of the disk, servicing the
request along the way. The waiting time increases in the
algorithm. Look scheduling the disk arm moves across the
full width of the disk. The arm goes as far as the final
request in each direction and reverses immediately. So these
are some of the disk scheduling algorithms to serve the
requests.[2]

A. Proposed Algorithm:

1) Step 1: Store each requests in an array.
2) Step 2: Form a tree by storing the request starting form
root node to child node in left to right order.
3) Step 3: After creating the tree, start calculating from the
(maxlevel-1) of the tree.
4) Step 4: Compare the nodes with their parent node, the
greater one replaces the  parent.
5) Step 5: If parent node is less than child node then there
is no need of replacing.
6) Step 6: Repeat the step 4 for the next upper level till the
level of root until a max heap is formed.
7) Step 7: Now start calculating the head movements by
performing pre order traversal.
a) Go to the left child node, and then perform a pre-
order traversal on that left child node's sub tree.
b) Go to the right child node, and then perform a pre-
order traversal on that right child node's sub tree.
¢) Do this recursively.
8) Step 8: Sum all the head movements which are

obtained.
9) Step 9: Stop.
1) Example
Arrival time | Access time | requests | priority
0 10 98 5
0 5 183 2
2 3 37 1
5 20 122 4
10 2 14 3

Initially head is at 53.
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Table 2: Using FCFS total head movements/seek time=469

Fig. 1: FCFS Algorithm

Seek distance | Head movement
98-53= 45
183-98= 85
183-37= 146
122-37= 85
122-14= 108
TOTAL 469

SSTF Algorithm
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Fig. 2: SSTF Algorithm

Seek distance | Head movement
98-53= 45
98-37= 61

122-37= 85
183-122= 61
122-14= 108
TOTAL 360

Table 4: Using SSTF total seek time=399

Priority Based Algorithm

~4— Priority Sas2d

Fig. 3: Priority Based Algorithm

Seek distance

Head movement

183-53=

130

183-37=

146

2)

B. Array

122-37= 85
122-14= 108
98-14= 84
TOTAL 553

Table 5: Using Priority total seek time=553

Using the Proposed Algorithm

Proposed Algorithm

5\

—4— Proposed Algorithm

Fig. 4: Proposed Algorithm

|98|183|37| 122‘ 14 |

Table 6:

Fig. 1: Tree

Fig. 2: Heap
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Fig. 3: Final Heap
1) Head Movements Using Preorder Traversal

Seek distance | Head movement
183-53= 130
183-122= 61
122-98= 24
98-14= 84
37-14= 23
TOTAL 322
Table 7:

1V. CONCLUSION

The proposed algorithm shows better performance than
other disk scheduling algorithms (FIFO, SSTF and
PRIORITY) in some cases because all the algorithm works
best in there particular scenario and are aplied a. The
average seek time have been improvised by this algorithm
which increases the efficiency of the disk performance. In
future we can implement this algorithm in real time systems
as the use of heap can dynamically handle the new requests.
Also the proposed algorithm prevents the problem of
starvation.
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Fig. 5: Comparison of Algorithms
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