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Abstract This paper presents a report on APNOMS 2013, which was held 
September 25–27, 2013 in the International Conference Center, Hiroshima, Japan. 
The theme of APNOMS 2013 was “Integrated Management of Network 
Virtualization”. 

 
1. Introduction 
APNOMS (Asia Pacific Network Operations and Management Symposium) has been a 
premier conference on network operations and management in the Asia Pacific region. The 
symposium has been organizing the researchers’ congregation since 1997 in order to 
exchange knowledge and ideas. The 15th APNOMS (http://www.apnoms.org/2013/) was 
held on 25 - 27 September 2013in the International Conference Center, Hiroshima, Japan. 
APNOMS 2013 is sponsored by the Institute of Electronics, Information and Communication 
Engineers (IEICE) Technical Committee on Information Communication Management (ICM) 
and the Korean Information and Communications Society (KICS) Committee on Korean 
Network Operations and Management (KNOM). The symposium is supported by CNOM, 
IEEE Asia Pacific Region, TeleManagement Forum, and IEEE Cloud Computing. As in the 
previous APNOMS symposia [1–13], APNOMS 2013 was a great success and attracted many 
researchers, policy makers, practitioners, service providers, and vendors from 9 different 
countries. 
 
The major goal of this symposium was to expose the contemporary issues, such as network 
control and operation for handling large volumes of data. The theme of APNOMS 2013 was 
“Integrated Management of Network Virtualization”. Day-by-day, data dissemination rates 
are increasing significantly as the number of information starved users grows. Thus, 
controlling, managing and trafficking of networks are getting complex and vulnerable. It is 
the demand of time to concentrate the researchers’ attention in these areas in order to retain 
network reliability and efficiency. Keeping in mind the challenges of network virtualization, 
APNOMS 2013 provided higher priority in the following areas: network management, traffic 
and resource management, service management and cloud computing management.   
 
APNOMS 2013 included keynote presentation sessions, special sessions, tutorials, technical 
paper presentation sessions, poster paper sessions, innovation sessions and exhibitions. The 
symposium also included an interactive distinguished expert panel session (DEP). Synopses 
of each event are given in the following sections. The summarized events show the entire 
scenario of APNOMS 2013 and recent trends of research on virtualized network management.  
 
2. Keynote Presentation 
There were five keynote speakers in APNOMS 2013. Keynote speakers shared their 



innovative ideas in the Symposium. Mr. Yasuyoshi Katayama (Representative Director and 
Senior Executive Vice President NTT), delivered a speech on “Trends in 
Telecommunications Services in Japan”. He emphasized the importance of making operation 
easy and simple, and explained some key technologies to realize this.  Mr. Nik Willetts 
(Chief Strategy Officer, TM Forum) delivered his speech on “Open Digital: The Digital 
Services Opportunity Explored”. He pointed out three core challenges for a service provider 
business, namely, “Maximize market share, customer growth and loyalty”,” Deliver new 
services quickly, easily and securely with partners” and “Transform IT & operations to 
reduce costs, minimize risk and improve time-to-market”.  He explained the role of the 
TMForum to solve these challenges. Dr. Yuan-Kuang Tu (President of Northern Taiwan 
Business Group of Chunghwa Telecom) expressed his ideas on “The Opportunity of SDN 
from Operator's Perspective”. He made clear some issues to be resolved for telecom operators 
before replacing existing IP networks with SDN solutions and also explained current SDN 
activities in CHT. Dr. Doug Zuckerman (Applied Communication Sciences, Telcordia) gave 
his talk on “Cloud Computing and the IEEE”. He gave a comprehensive explanation on the 
IEEE Cloud Computing Initiative(CCI). Finally, Dr. James W. Hong (Chief Technology 
Officer and Senior Executive Vice President for KT) gave a speech on “Towards Mobile 
Video Traffic Bandwidth Optimization”. He discussed some issues that stakeholders in video 
streaming face and proposed video traffic bandwidth optimization to solve the issues. 
 
3. Special Sessions 
APNOMS 2013 included two special sessions where six distinguished speakers were invited. 
All the speakers delivered their views and experiences on contemporary issues on network 
management problems and solutions. Session 1 and session 2 were chaired by Dr. Taesang 
Choi (ETRI, Korea) and Mr. Yuji Nomura (Fujitsu Laboratories, Japan), respectively.  
 
Session 1 focused on Heavy Traffic Control and Management. James (Jian-Zhi) Lyu 
(Network Operations Department of Chunghwa Telecom Laboratories, Taiwan) gave a talk 
on “Dynamic Traffic Control for Mobile and Broadband Networks from an Operator’s 
Perspective”. He introduced the idea that dynamic bandwidth allocation in transport networks 
for mobile backhaul will be effective to reduce congestion level. Kohei Shiomoto (NTT, 
Japan) expressed his views on “Traffic Analytics for Heavy Traffic Control”. He gave traffic 
analysis results including VoD, SNS and web access and proposed data-driven network 
management. The last presenter of session 1, Peter (Choongul) Park (KT, Korea) gave a talk 
on “Heavy Traffic Control and Resource Management for Carrier Networks”. He introduced 
recent communication traffic trends including heavy user traffic, heavy signaling traffic and 
burst traffic and proposed a traffic control from high level architecture to detailed 
mechanisms. 
 
Session 2 focused on Software-Defined Network Management. Akihiro Nakao  ( The 
University of Tokyo, Japan) gave a talk on “Software-Defined Networking (SDN) and 
Network Functions Virtualization (NFV) and Beyond”. He introduced experimental results 
on the FLARE project which enables deeply programmable networks by using customi
zed software on communication nodes. Yu-Huang Chu (Chunghwa Telecommunication 
Labs, Taiwan) expressed his views on “SDN architecture and service trends”. He explained 
what the telecommunication company aims to achieve with an SDN architecture.  
Taeyeol Jeong, (POSTECH, Korea) gave his talk on “The Implementation of Fat-Tree 
Routing Algorithm through OpenFlow”. He proposed the effective layer 3 routing algori
thm in a data center network in order to minimize path hops between edge routers. 



 
4. Tutorials 
Four tutorial sessions were included in the APNOMS 2013. Each speaker presented 
information pertaining to recent hot topics. Each tutorial peaked audiences’ attentions, thus 
the sessions were more interactive in terms of questions and answers. Yu-Chee Tseng 
(National Chiao Tung University, Taiwan) presented his tutorial on “Self-Localization”. 
Masafumi Watari (KDDI R&D Laboratories Inc., Japan) gave his tutorial on “Practical M
easurement Methodologies for Locating Routing Failure Events”. Yongseok Park (DMC 
R&D Center, Samsung Electronics, Korea) gave his speech entitled “A Tutorial on 
Smartphone Networking Technologies”. Razvan Beuran (National Institute of Information 
and Communications Technology, Japan) presented his tutorial on “StarBED: Wired and 
Wireless Network Emulation on a Large-scale Testbed”.  
 
A questionnaire requesting feedback about the tutorials showed all the tutorial sessions
 were useful, whereby the majority of 43 people marked with “4” out of “1” (not so
 useful) to “5” (very useful). There was a comment requesting a live demonstrations. 
  Showing off some live demos or short clips in sessions would be a good idea to  
  bring more visual appeal, and is worth recommending to future speakers. 
 
5. Technical Paper and Poster Sessions 
The main part of APNOMS 2013 included nine technical sessions and three poster sessions. 
118 high quality papers were submitted for technical sessions and poster sessions from 10 
different countries. 36 papers were selected as full papers for technical sessions and the 
acceptance rate was 30.3%. For each paper, we provided at least three independent reviews, 
most of which were offered by TPC members and some were offered by a few external 
reviewers.  
 
The selected papers covered a wide range of important and timely subjects in the network 
management area such as Application and Cloud Computing Management, Energy and 
Content Management, Management in New Environment, Mobile Network Management, 
Network Control and Operation, Network Management System, Traffic Management, and 
Wireless Network Management.  132 attendees returned a questionnaire about the paper 
sessions.  The responses showed that more than 80% of attendees evaluated these sessions 
“Very Useful” or “Useful”. Especially, TS4 “Future Network Design” and “TS9 Network 
Virtualization” received much attention. 
 
Each poster session presented important and interesting topics, such as OpenFlow/SDN, 
management for cloud computing, and traffic management systems. Interested visitors to the 
posters asked many questions to gather more information and details.  This made the 
sessions enjoyable. The Technical Session and Poster Session papers are published and 
indexed by IEICE I-Scover and IEEE Xplore.  
 
The session chair and co-chairs evaluated and selected the top three papers presented in the 
technical session for the Best Paper Award as follows: “A SLA driven VM Auto-Scaling 
Method in Hybrid Cloud Environment” by Hyejeong Kang, Jung In Koh, Yoonhee Kim 
(Sookmyung Women's University), and Jaegyoon Hahm (KISTI), “Dynamic Cooperating Set 
Planning for Coordinated Multi-Point (CoMP) in LTE/LTE-Advanced Systems” by Po-Min 
Hsu, Jen-Jee Chen (National University of Tainan), and Jia-Ming Liang (National Chiao-
Tung University), and “Method for Visualizing Information from Large-scale Carrier 



Networks” by Naoki Tateishi, Mitsuho Tahara, Naoyuki Tanji, and Hikaru Seshake (NTT). 
 
6. Innovation Sessions 
Three innovation sessions were included in APNOMS 2013 with the intention of discussing 
early-stage research, innovative ideas, work-in-progress, experimental studies, practical 
solutions, and various topics of interest to the community. Fourteen papers from four 
different countries were presented. The speakers and audience were from telecommunication 
operators, equipment vendors, academic institutes, and others. The main themes of the 
sessions were: Data Center and Service Management, Traffic and Service Management, and 
Network Management. The major discussion issues were: the future of telecommunication 
networks and services, migration plans, solutions against increasing traffic, quality of 
experience in mobile networks, green data centers, and the future of social infrastructure such 
as intelligent transport system. 

 
7. Exhibitions 
There were four Exhibitions in APNOMS 2013. Each exhibition attracted many visitors who 
eagerly asked many questions to gather more information. Chunghwa Telecom exhibited 
their project titled “Smart Bandwidth Management on Mobile and Broadband Networks”. 
Insoft exhibited their project titled “FTMS (Fiber Termination Monitoring System)”. NTT 
showed their project on “Visualized Intuitive Recognition System by 4-Dimensions” and 
“Operational Efficiency Technology on Client Terminals”. 
 
“Visualized Intuitive Recognition System by 4-Dimensions” was the Exhibition related to 
“Method for Visualizing Information from Large-scale Carrier Networks” which was 
evaluated as one of the Best Paper Awards. 
 
An Exhibition Tour was carried out in Day 2. In this tour, attendees were guided to each 
booth together guided by the Exhibition Co-chair. At each booth, after the brief explanation 
by exhibitor, not only Q & A but also lively discussions by all attendees were conducted. 
 
8. Distinguished Experts Panel 
APNOMS 2013 ended with a Distinguished Experts Panel (DEP) that contained experts from 
four different countries. The session was chaired by Prof. Shingo Ata (Osaka City University, 
Japan) and included four eminent panelists such as Dr. Doug Zuckerman, Prof. Akihiro 
Nakao, Dr. Byung-Deok Chung and Dr. Yu-Huang Chu. They participated in memorable 
discussions on the symposium’s main theme “Integrated Management of Network 
Virtualization”. The major discussion issues were problems e.g., how the network 
virtualization will help network management, and what network operators should do for 
(fully) virtualized network environments from the perspective of network management. Some 
auspicious debate was aroused regarding the solutions of the problems. Significant numbers 
of audience members also participated in the debate that made the session more fruitful. 
Based on the debate and discussion, panelists decided that researchers should pay more 
attention in the following areas in the future: standardization of APIs, education or training, 
easy-to-use framework, and visualization techniques. 
 
9. Conclusions 
APNOMS 2013 paid attention to interesting and important issues such as network 
virtualization, cloud data management, disaster management, and network management, 
control and operation. Thus, the symposium was very successful. It was a good gathering of 



eminent and respected researchers. We hope that prospective researchers benefitted because 
each session provided the direction and scope of new works. APNOMS 2013 was well 
attended. The questionnaire responses indicated that APNOMS was well received by the 
audiences and visitors. In particular, the responses on the technical program were very 
positive. Researchers have been inspired due to the mixed participatory environment such as 
participation of eminent and respected researchers from industry and academia. As a whole, 
the entire symposium atmosphere was collaborative, interactive and friendly. We hope that a 
large number of good papers will be submitted in the future.  
 
The keynote and DEP presentations as well as the pictures taken at the symposium are all 
available in the symposium website: http://www.apnoms.org/2013/. APNOMS 2014 will be 
held September 17–19, 2014 in Hsinchu, Taiwan. We expect that APNOMS 2014 will be 
even more successful. For more information, please visit http://www.apnoms.org/2014/. 
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