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Implementation and Evaluation of
Network Management System Supporting
Documentation for Virtual Networks

MASAHIRO YOSHIZAWA, ! HIDEKI OKITA, !
KEITARO UEHARA! and TosHiakr Tarurf!

In data centers, the cost of managing their network is increasing. Because
data center operators have to use different Network Management Systems
(NMSs) for existing network elements and virtual network elements created
by server virtualization. Especially in large data centers, it becomes more diffi-
cult to create documents for data center operations and management and costs
more than in the past. This paper presents a network management system
supporting documentation for virtual networks. The system can create data of
the virtual networks from configurations of network elements. When an oper-
ator changes the data of the virtual networks, the system can create operation
manuals and network diagrams for the change. We developed a prototype sys-

tem and conducted experiments. The experiments showed that the prototype
reduces the time required to create an operation manual to setup a VLAN from
about seventy minutes to about eight minutes. The result implies that the
system is effective to reduce the cost of managing data center networks.
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Fig.2 Example of large data center network and its management system.
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Fig.3 Main operations in data center network management.
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Fig.4 Example of expressing network with virtual network management information model.
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Fig.5 Plug-in structure of physical layer.
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Fig.6 Workflow for documentation with virtual network management system.
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Table 2 Set of Commands in the prototype’s command line interface.
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Table 3 Operation tests to subjects.
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Table 4 Categories of network diagrams which subjects can use.
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Table 5 Brief backgrounds of subjects.
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Table 6 Time required to answer and the result of the tests.
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Table 7 Result of questionnaire about operation manual.
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Table 8 Result of questionnaire about network diagrams.
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Table 9 Comparison of time required to create operation manual.
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