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Introduction
XML-based network management is actively in 
progress

XML/SNMP gateway
Configuration management of network devices 
Architecture for XML-based network management

Performance of XML-based NM is not validated
Network bandwidth to transfer the XML data is large 
because XML is text-based and transferred over 
HTTP/TCP
Processing overhead of XML-based manager and 
XML/SNMP gateway is not known
Due to insufficient implementation

Provide a performance evaluation of XNMS
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Test Environment
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Performance Evaluation Items (1)
Network Traffic Volumes

Network traffic between XML-based manager and XML/SNMP 
gateway (i.e., ①) vs. network traffic between gateway and SNMP 
agents (i.e., ②)
Network traffic according to the number of SNMP agents (1 to 100) 
and the number of XML/SNMP gateways (1 to 3)
2 gateways: network traffic (①+③), 3 gateways: network traffic (①+
③+⑤)

Response Times
Response time between XML-based manager and XML/SNMP 
gateway (i.e., ①) vs. response time between gateway and SNMP 
agents (i.e., ②)
Response time according to the number of SNMP agents (1 to 100) 
and the number of XML/SNMP gateways (1 to 3)
2 gateways: response time (②+④), 3 gateways: response tine (②+
④+⑥)
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Performance Evaluation Items (2)
Resource Usage

CPU usage and memory usage of XML-based manager
CPU usage and memory usage of XML/SNMP gateway
Resource usage according to the number of SNMP 
agents (1 to 100) and the number of XML/SNMP 
gateways (1 to 3)

Get Operation: SNMP MIB-II System Group
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Network Traffic of Get for MIB-II System Group

129702116428103301902147721264091520943909826037129861294Gateway 
↔ Agent

804897482766462572125072342601351292897220342139971313Manager
↔ Gateway

3

129702116428103301902147721264091520943909826037129861294Gateway 
↔ Agent

759646943262879539424762139512329812597217985110011313Manager
↔ Gateway

2

129702116428103301902147721264091520943909826037129861294Gateway 
↔ Agent

72310651495819851124441293710230310231161537280211313Manager
↔ Gateway

1

1009080706050403020101# of SNMP
Agents

# of
Gateways

(Unit: Bytes)
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Network Traffic of Get for MIB-II System Group



DP&NM Lab.
POSTECH- 9 -Performance Evaluation of 

XML-based Network Management

Response Time of Get for MIB-II System Group

135471075794088041670855044458330623751238290Total

116499239801268265719461438182812199592622Manager ↔
Gateway

1898151813961215989890640494380312268Manager ↔
Gateway

3

174031523813688119741028284336669483633241715291Total

1549513728122481077092957528602743462948140521Manager ↔
Gateway

1908151014401204987905642490376310270Manager ↔
Gateway

2

69140435672894423649189941570912665963463563055289Total

6743542062275662249518024148231206091475974275021Gateway ↔
Agent

1705150513781154970886605487382305268Manager ↔
Gateway

1

1009080706050403020101# of SNMP
Agents

# of 
Gateways

(Unit: ms)
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Response Time of Get for MIB-II System Group
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Resource Usage of XML-based Manager
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Resource Usage of XML/SNMP Gateway
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Response Time depending on Computing Resource

69140435672894423149189941570912665963463563055289

6743542062275662249518024148231206091475974275021

1705150513781154970886605487382305268
1

(CPU 
800MHz, 
256MB)

1009080706050403020101# of SNMP
Agents

# of 
Gateways

Total

Gateway ↔
Agent

Manager ↔
Gateway

Total

Gateway ↔
Agent

Manager ↔
Gateway

6721641258574051281424012025166714141244280

50164907447928971844154514201180103293918

1705150513781154970856605487382305262
1

(CPU 
2.8GHz,
512MB)

1009080706050403020101# of SNMP
Agents

# of 
Gateways

MIB-II System Group (Unit: ms)

MIB-II System Group (Unit: ms)
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Response Time depending on Computing Resource
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Processing Time depending on XPath Expression (1)

//ifOutOctets

//ifInOctets | 
//ifOurOctets

10063454112745Communication (ms)

28561368480211Processing (ms)
Gateway 
↔ Agent//ifTable

10521# of SNMP AgentsXPath

Traffic (bytes)

14594966224

20751267518265

Gateway 
↔ Agent

8523064518

19971238502254

Gateway 
↔ Agent

//ifType
/following-sibling

::ifOutOctets
8503114617

7958485226741254

Gateway 
↔ Agent

310854140980110964124

517531308028641058

2703668521463486

2653666921471486

Communication (ms)

Processing (ms)

Communication (ms)

Processing (ms)

Communication (ms)

Processing (ms)

Traffic (bytes)

Traffic (bytes)

Traffic (bytes)
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Processing Time depending on XPath Expression (2)
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Processing Time depending on XPath Expression (3)
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Performance Evaluation Summary (1)
Network Traffic
• The network traffic overhead between manager and gateway is half

as much as between gateway and agents
• The total traffic volume between multiple gateways and the SNMP 

agents remains the same even if we add more XML/SNMP 
gateways

• The traffic volume between the XML-based manager and gateway 
increases about 2000~3000 bytes as the number of gateway 
increases

Response Time
• One SNMP agent: the response time between the manager and 

gateway is 12 times as longer as the response time between the 
gateway and agent

• More than 80 agents: the response time between the gateway and 
agent consumes about 97% of the total response time between the 
manager and agent
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Performance Evaluation Summary (2)
Response Time
• One gateway

– the total response time increases in scale by about 
3000ms every time we add ten SNMP agents until the 
number of agents is 80

– if the number of SNMP agents exceeds 80, the total 
response time sharply increases by 10000~25000ms 

• Two gateways: the entire response time is almost twice 
as fast as the response time of one gateway. 

• Three gateways: the entire response time is three times 
faster than the response time of one gateway 
70~80 SNMP agents are suitable for one gateway to 

manage for the configured gateway



DP&NM Lab.
POSTECH- 20 -Performance Evaluation of 

XML-based Network Management

Performance Evaluation Summary (3)
Resource Usage
• XML-based Manager

– CPU usage
increases by 1~5% every time we add 10 SNMP 
agents 
increases by 2~3% every time we add one more 
gateway 

– Memory usage
increases by less than 1% every time we add 10 

SNMP agents 
increases by 1~2% every time we add one more 
gateway
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Performance Evaluation Summary (4)
Resource Usage
• XML/SNMP Gateway 

– CPU usage
increases almost linearly by 5~7% until the number of SNMP 
agents becomes 80 
sharply increases more than 15% after the number of SNMP 
agent exceeds 80 
two gateways: decreases to half 
three gateways:decreases to one-third 

– Memory usage 
increases by 1~2% every time we add ten SNMP agents 

decreases about 1~4% as we add one more gateway

CPU usage is a more important computing resource than memory 
usage 
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Performance Evaluation Summary (5)
Upgrade of Computing Resource
• XML/SNMP Gateway 

– CPU upgrade: 800MHz to 2.8 GHz
– Memory upgrade: 256MB to 512MB

Response time between the gateway and agents 
improves about ten times

XPath Expression
• Network traffic is various depending on XPath expression
• Network traffic can be decreased as the XPath 

expression is complex
• However, the processing time in the gateway increases. 

The appropriate XPath expression must be applied 
considering the network traffic and processing time
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Concluding Remarks
Applied our XNMS to manage the various network 
devices deployed in the POSTECH campus gigabit 
network 
Measured the network traffic, response times and 
computing resources (CPU usage & Memory 
usage) 
Future Work

Need to perform a tuning process to optimize the CPU of 
the XML-based manager and the gateway
More tuning process of XPath expression in manager 
and gateway
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Q & A
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Resource Usage of XML-based Manager

3

2

1

# of
Gateways

20.420.118.418.217.617.316.716.316.215.710.2Memory 
Usage(%)

35.733.330.3292721.31612.610.28.15.1CPU 
Usage(%)

18.918.217.21716.616.115.815.515.114.810.2Memory 
Usage(%)

32.5302826.424.4191410.88.57.15.1CPU 
Usage(%)

17.717.116.316.015.415.114.714.614.213.810.2Memory 
Usage(%)

30.427.425.623.821.716.711.88.76..95. 95.1CPU 
Usage(%)

1009080706050403020101# of SNMP
Agents

(Unit: %)



DP&NM Lab.
POSTECH- 26 -Performance Evaluation of 

XML-based Network Management

Resource Usage of XML/SNMP Gateway

12.412.412.412.312.312.312.312.312.212.112.1Memory 
Usage(%)

17.514.713.210.39.787.57.26.45.93.1CPU 
Usage(%)

3

15.114.714.113.112.412.412.312.312.312.112.1Memory 
Usage(%)

3427.42219.114.612.110.39.68.45.63.1CPU
Usage(%)

2

19.718.817.316.815.414.814.412.412.312.312.1Memory
Usage(%)

79.566.350.443.837.529.12214.610.38.23.1CPU
Usage(%)

1

1009080706050403020101# of SNMP
Agents

# of 
Gateways

(Unit: %)
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Resource Usage depending on Computing Resource

11.410.710.29.89.59.08.78.38.18.07.8Memory
Usage(%)

34.630.827.224.321.618.815.212.710.17.62.9CPU
Usage(%)

1
(CPU 

2.8GHz,
512MB)

1009080706050403020101# of SNMP
Agents

# of 
Gateways

(Unit: %)

< Resource Usage of CPU 800MHz, 256MB >

< Resource Usage of CPU 2.8GHz, 512MB >

(Unit: %)

19.718.817.316.815.414.814.412.412.312.312.1Memory
Usage(%)

79.564.249.838.528.622.817.513.610.38.23.1CPU
Usage(%)

1
(CPU 

800MHz,
256MB)

1009080706050403020101# of SNMP
Agents

# of 
Gateways
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Resource Usage depending on Computing Resource
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Performance of ifOutOctets in Interface Group

20356915590012173710042583261652644086328659115633458557Total

2012641540351201259904782085643684007828047110853069268
Gateway
↔ Agent

23051865161213781176896785612478389289Manager
↔ Gateway

1

1009080706050403020101# of SNMP
Agents

# of 
Gateways

40163734406829653224832219267150734112038839535152415034684Gateway
↔ Agent

1912651697431387541187909432976540527854632828752120751222Manager
↔ Gateway

1

1009080706050403020101# of SNMP
Agents

# of
Gateways

< Network Traffic of ifOutOctets in Interface Group >

< Response time of ifOutOctets in Interface Group > (Unit: %)

(Unit: %)
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Network Traffic of ifOutOctets in Interface Group
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Response Time of ifOutOctets in Interface Group


