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Abstract—All processes prevent casual exchange ofadatin this paper agent based IPSM performance is ateduand

However, occasionally two processes might needdmmunicate
with each other. One method that enables processes
communicate is called Inter Process SynchronizatiRS). In an

Operating System on which several threads run correumtly, it is

important to be able to synchronize the activitie$ various

threads. Windows provides several synchronizatiorjeots that
enable to synchronize a thread's actions with thosk another

thread. These objects include critical sections, texes, events,
and semaphores. The different solutions for IntdProcess
Synchronization problem are suggested [1] where soofighese
solutions have their own limitations or performancelated issues.
The agent based approach used in this paper hagyested a new
algorithm for agent IPSM which is an attempt to ppose an
optimal solution to the problem. IPSM stands fonter Process
Synchronization Manager which is an agent used feolving the
problem of inter process synchronization. In the gment paper
agent based Inter Process Synchronization Manag&?SM) is

described and its performance is compared with agessed IPSM
on different Windows based operating systems.

Index Terms: Inter Process Synchronization, Interqress
Synchronization Manager, agent, IPSM

I. INTRODUCTION

An agent can be defined as a system situated watiihpart
of an environment that senses that environmentatsion it,
over time, in pursuit of its own agenda and soaasffect
what it senses in the future [2].

The agent based solution through agent IPS8itér(process

it is compared in both the operating systems. eletisn I,
performance evaluation criteria are explained. datien |11

the results are validated and then in the section V
performance of both the operating systems are coedpand
discussed. Finally, in section VI conclude the papi¢h the
results.

II. PERFORMANCE EVALUATION

The agent IPSM suggested here is a plug-in for \dtirsd

built-in Task Manager. It expands the basic funwldy and

gives a powerful control over running processese Th

performance analysis of agent based IPSM applicago

performed on two processes P1 and P2 those aregftoe

IPS problem. The process P1 and P2 can be descabed

follows [5]:

i) Process P1l: defined as a process which is using
resource R1 and using resource R2.

i) Process P2: defined as a process which is reqgestin
for resource R1 and using resource R2.

At the time of performance evaluation process Pd B&

triggered at same time ti and are in the statentef iprocess

synchronization problem. The validation of resvétseived is

discussed in section Il and it is further evalddia both the
operating systems in section IV.

Ill. VALIDATION OF RESULTS

Synchronization Manager)is capable to function with the The parameters are taken into consideration fdopeance

operating system.

It would also function for muiip measurement are CPU usage in percentage, CPU gvaitin

concurrent processes those are either CPU bounidOor time, Memory usage in KBs, Number of page faultsl an
bound. The agent would be capable to work for shargurn-around Time of CPU. The testing is perfornieden

resources like CPU, peripherals, memory, filed&tc

Agent based IPSM is multi agent based, low strectland
able to adapt quickly to a changing environmentcihare
properties of the system. Moreover, this agent aperate
autonomously, with respect to specific operatiomn @an
encapsulate knowledge.

An Agent-Based IPSM can mirror to a large extentilay a
distributed environment is organized in practiced aran
therefore support optimization of processes.

The agent IPSM implementation is an attempt to et
the algorithmic design [4]. The experimental setigp
emphasizing on the

different time intervals T1 to T10 [6].

The test was conducted on eleven parameters owhich
only first five parameters were showing the sigaifit
results during testing. Hence the test was moresied on
these five parameters only.

i) CPU usage (in percentage) (CU)

i) CPU WAITING TIME (in seconds) (CWT)
i) MEMORY USAGE (in KBs) (MU)

iv) PAGE FAULT (PF)
) TURN-AROUND TIME (in seconds) (TAT)

IPS  situation of Windows based
Operating System. \./.')
Testing of any system is required to validate tuits and Vi)
to improve the performance. Performance evaluatiothe Vi)
Agent IPSM is basically divided into two modulest) ( 1X)
Validation of the results (2) Performance Evaluatidhe test X)
has successfully been performed on two Windows cbas#i)
operating systems:
operating system.
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VIRTUAL MEMORY SIZE (in KBs) (VMS)
HANDLES (HD)

THREADS (TH)

I/0 READ (IOR)

ST TIME (in hours:minutes:seconds) (ST)
END TIME (in hours:minutes:seconds) (ET)

Windows XP [5] and Windows 200Whe values of the above parameters are retrievécsiamed
by Test Manager and used these values to shovesiis.

IV. COMPARATIVE ANALYSIS

The evaluation is further carried out for IPSM moake
Windows XP and Windows 2007 operating systefime

Dr. Madhavi Sinha, Associate Professor, BIT-Mesra (Ranchi), Jaipurcomparison is performed on the same five parameisrs
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Performance Analysis of Agent based IPSM for Windows based Operating Systems

A. CPU usage in percentage
This is an important parameter of evaluation tlmesc&s how

TABLE I

CPUWAITING TIME SECONDSIPSM MODE IN WINDOWS XP AND WINDOWS

much CPU is being used by a process during exetutio 2007
The test data shown in Table-l is the comparathadyais of CPU
process P1 and P2 in IPSM mode for Windows XP alwating| PL/PSM| P2IPSM| P1IPSM | P2 IPSM
SECONDS XP XP 2007 2007
TABLE |
CPUUSAGE INIPSM MODE IN WINDOWS XP AND WINDOWS 2007 T1 0 70 23 24
CPU [PLIPSM| o ooy | PLIPSM | P2IPSM 2 0 31 32 31
usage il Windows |, , . Windows | Windows T3 0 40 36 37
Yage| xp |WVindowsXR o007 2007
T4 0 31 1 2
T 92 6 >0 °0 T5 0 32 36 37
T2 93 6 50 50 T6 0 44 1 2
T3 92 6 50 12 T7 0 44 10 11
T4 99 0 50 38 T8 0 53 1 2
T5 92 6 4 0 LK 0 35
T10 0 43 6 5
T6 92 6 40 50
T7 92 7 50 50 After comparative analysis of CPU waiting time PSM as
shown in “Fig. 2" for both the operating systents¢an be
T8 92 6 49 50 observed that process P1 of Windows XP is in aleaning
state and in critical section, hence having lest @Riting
ik 92 ! 50 50 time. Process P2 of Windows XP is consuming mor& CP
T10 92 6 30 50 waiting time.

On the other hand, process P1 and P2 in Windowg 2698

. . - . having moderate situation where during some tirtervals,
After comparative analysis as shown in “Fig. 1'Céin be p; g i critical section and sometime P2 is intial
observed that process P1 in IPSM mode of Windows X ion

operating system is in critical section in all tteses where o1 ce it can be stated that,
as process P2 is waiting state.

On the other hand, in Windows 2007 both the preaes®
not have such clear distinction.

Hence, it can be stated that,

“Processes in running state of Windows XP operati
system showing better CPU usage as compared toowmd
2007 operating system.”

“CPU waiting time in IPSM mode of Windows XP opéergt
system is showing better results as compared tcgsses
waiting in Windows 2007 operating system.”

CPU Waiting Time in Seconds Windows XP v/s Window

2007
. . 92 80
CPU usage in percentage Windows XP v/s S
. 0
Window 2007 9 1
0
§ 120 E 60 \
i
. b3
E 100 — o~ = \ A\ —4=P1IPSM WINDOWS XP
] U]
z 8 2 5 ) A aprpsvwnoowsxe
= ~+—P1IPSM WINDOWS XP [ Y
§ 60 ==P2 IPSM WINDOWS XP g 0 /\ PLIPSMWINDOWS 2007
5 P1IPSMWINDOWS 2007 z =P [PSM WINDOWS 2007
ST v]

—P2IPSM WINDOWS 2007 20
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Fig. 1. Comparative analysis of CPU usage in IPSddenn Windows XP

) Fig. 2. Comparative analysis of CPU waiting timéRS&M mode in
and Windows 2007

Windows XP and Windows 2007

B. CPU waiting time in seconds Memory usage in KBs

. . _ C.
This parameter checks, how much time (in seconds)agother parameter on which the comparison carrieti®
process waits for CPU execution. The CPU waitimgetin - pmemory usage. It states how much memory space Bni&
IPSM mode is also being compared for Windows XP apfleq py a process. Memory usage in IPSM mode of

Windows 2007 operating sytem as shown in Table-Il. - \windows XP and Windows 2007 is shown in Table-]II.
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MEMORY USAGE INIPSM MODE IN WINDOWS XP AND

TABLE IV

NUMBER OF PAGE FAULTS INPSM MODE IN WINDOWS XP

WIiNDOWS 2007 AND WINDOWS 2007
Memory [ P1IPSM| P2 IPSM| P1IPSM| P2 IPSM NO. OF | P1IPSM| P2 IPSM| P1IPSM| P2 |PSM
Usage in| Windows | Windows | Windows | Windows PAGE | Windows | Windows | Windows | Windows
T1 2940 2924 3236 3244 T 749 745 3574 | 3v77
T2 750 745 3621 3667
T2 2944 2924 3248 3396
T3 751 749 3736 3631
T3 2948 2940 3316 3256 T4 750 248 3618 3614
T4 2940 2936 3244 3236 T5 750 746 3748 3748
T5 2944 2928 3336 3320 6 49 45 3614 | 3620
T7 751 747 3627 3642
T6 2940 2924 3232 3236
T8 750 745 3627 3627
T7 2948 2932 3240 3232 T9 751 745 3618 3631
T8 2944 2924 3240 3228 T10 750 748 3592 3610
9 2948 2924 3228 3236 After comparative analysis of number of page faudts
T10 2944 2036 3244 3248 shown in Fig. 4” in both the operating systemis ishowing
contradictory results.

The number of page faults is decreasing in Wind2a@7
operating system. It is showing better result anpared to
Windows XP operating system.

Hence it can be stated that,

“Number of page faults reduce in IPSM mode of Winslo
2007 operating system as compared to Windows XP

“Fig. 3" showing the comparative analysis of memasgage
for both the operating systems.

Memory usage in KBs Windows XP v/s Window

2007 operating system.”
3500
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Fig. 3. Comparative analysis of memory usage irMPS
mode in Windows XP and Windows 2007
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After comparative analysis of memory usage in IP@bte
of Windows XP and Windows 2007 operating systens it
observed that processes P1 and P2 both are conslesser Figure 4. Comparative analysis of number of pagits in

memory in Windows XP operating system as compaved t  |PSM mode in Windows XP and Windows 2007
Windows 2007 operating system.

This is the only case where Windows 2007 operatigiem
is showing better results. Hence it can be stdtat] t
“Processes in Windows 2007 consume lesser memory
compared to Windows XP operating system.”

T T 1 ™ 715 T T7 T8 719 TI0

E. Turn Around time in seconds

Tepsis is the time (in seconds) which a process takes

execution After comparative analysis of turn around time in
IPSM mode for both the operating system as shown in
D. Number of page faults Tabl_e-V a_md “F_ig. 5", it is observed that procesBésand P2
Both the operating systems are further compared BHNiNG in Windows 2007 system consume lesser turn
parameter number of page faults as shown in Tahlghis around time as compared to Windows XP operatingesys
parameter belongs to the Number of page faultsroeddor

a process.
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TABLE V As a whole it is proved that,
TURN AROUND TIME IN IPSM MODE IN WINDOWS XP AND “Windows XP based operating system consumes beRéer
WINDOWS 2007 usage and CPU waiting time as compared to Windd¥@¥ 2
operating system. On the other hand, Windows 2007
TURN | 51 psm P11PSM | P2 1psm | operating system consumes lesser memory, page fadt
AFIIQI\(/?E:\IND Windows W_PZdIPSI\;I(F Windows | Windows | turn around time as compared to Windows XP opegatin
XP indows 2007 2007 system.”
SEC
T1 117 225 39 37 REFERENCES
T2 126 225 36 38 [1]  Jennings N. R., Wooldridge M., “Applications of éliigent Agents”,
T3 117 232 36 37 Journal of Queen Mary & Westfield College, Univeysif London
[2]  Montaner M., “Collaborative Recommender Agents BaSa Case-
T4 117 227 37 37 Based Reasoning and Trust”, PhD Thesis in ComiEneineering.
Departament of Electronics, Computer Science andorAatic
15 117 220 37 36 Control. Universitat de Girona. September, 2003.
T6 116 218 37 39 [3] Hyacinth S. Nwana, “Software Agents: An Overviewritelligent
Systems Research Advanced Applications & Technology
T 116 230 37 38 Department ,BT Laboratories, Springer Berlin / Hdfieérg, pp 59-
T8 116 213 36 38 78, 1997 _ _ _
[4] Bhargava D., Sinha M., “Agent based design for isglvinter
T9 116 222 37 39 Process Synchronization Problem”, STEPS-INDIA Ruliiomain
(IJAEA), Year 2011, Volume-1, June Issue, printNS@75 — 7783,
T10 117 208 38 39 Online ISSN : 0975 — 7791

[5] Bhargava D., Sinha M., “Performance Analysis of Ag®ased
IPSM”, 2012 The Ninth International Joint Confezeron Computer
Science and Software Engineering, Department of foen and

Turn Around Time in seconds Windows XP v/s

Window 2007 Mul'timedia Engineering University of the Thai Chaen of
2 250 Commerce, 2012
g |, [6] Braha D., Maimon O. , “The design process: Progsrtparadigms,
£ 150 and structure”, IEEE TRANSACTIONS ON SYSTEMS MAN AN
¢ — oo CYBERNETICS PART A-SYSTEMS AND, Vol. 27, No. 2. (Wt
3 10 1997), pp. 146-166 Key: citeulike:6426312
g %0 [71  H. Kitano and M.Asada. RoboCup Humanoid Challefidget's One
g 0 T1 b 13 T4 T5 16 17 T8 79 | T10 Small Step for A RObOt, One Giant Leap for Mankind.
—e—PLIPSMWINDOWSXP | 117 | 126 | 117 | 117 | 117 | 116 | 116 | 116 | 116 | 117 Proceedings of the IEEE/RSJ International Confezencintelligent
—B-P2IPSMWINDOWSXP | 225 | 225 | 232 | 227 | 220 | 218 | 230 | 213 | 222 | 208 Robots and Systems (IRO-98), 1998
PLIPSMWINDOWS2007 39 | 36 | 36 | 37 | 37 | 37 | 37 | 36 | 37 | 38 [8] K.Kostiadis and H.Hu. A Muti-Threaded Approach tom8lated
—<—P2IPSMWINDOWS 2007 37 | 38 | 37 | 37 | 36 | 39 | 38 | 38 | 39 | 39 Soccer Agents for the RoboCup Competition. In M.losge, E.
Pagello, and H. Kitano, editors, RoboCup-99: RdBotcer World
; ; ; : Cup lIl. Springer Verlag, 2000
Figure 5. Compgratl\_/e analysis of Turr.] Around Time [9] H. Mills. Chief Programmer Teams, Principles anddedures.
IPSM mode in Windows XP and Windows 2007 Technical Report FCS 71-5108,IBM Federal Systemsisidin,
Hence it can be stated that, Gaithersburg, MD, 1971.

“ . . . . 0] L.P. Reis and J. N. Lau. FC Portual Team DescriptRoboCup-
Processes running in Windows 2007 operating COBUFH 2000 Simulation League Cham-pion. In P. Stone, dicig and G.

lesser Turn Around Time as compared to Windows XP  kraetszchmar, editors, RoboCup-200: Robot SoccerdA@up IV.

operating system.” Springer Verlag, Berlin, 2001
[11] M.P. Wand. Fast Computation of Multivariate Kerrestimators.
V. CONCLUSION Journal of Computational and Graphical Statisti€94
. . [12] Brooks, Rodney A., Intelligence without Represgatg Artificial
In this paper five parameters are successfullyetestnd Intelligence 47:139-160, 1991
proved subsequently on Windows XP based operatiﬂg] U. Ramachandran, M. Solomon, M. Vernon Hardwangpett for
system and Windows 2007 operating system. !nterpro_cess commu_nication Proceedings of_ the _ l4tmual
It can be proved from section IV that the ageneda®SM |nternat|ona_| symposium - on Computer archnecture‘.ts_tRur_gh,
h g : ) Pennsylvania, United States. Pages: 178 - 188. dfeRublication:
is showing following results after comparison betwe 1987 ISBN 0-8186-0776-9

Windows XP based operating system and Window 2007
operating system:
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