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• Scientific Discovery
– Interact with remote computing systems and transfer results to collaborators 

worldwide

– Research → Sharing result → Collaboration → Scientific Discovery

• There is a ‘Network’ between ‘Datas’
– Researchers needs for optimized network environment for science

– Connection between several supercomputing centers, research laboratories, super           
facilities and researchers

• Scientific Experimentation
– Increasing scale of data-intensive science 

– Not enough data transfer performance and impedes scientific progress



• TCP Problems for Data Intensive Science
– Loss

– End-to-End

– Tuning

• How to Solve “No loss, No Last 1 mile problem” for Data Intensive 
Science ?



No Loss -> ScienceDMZ



TCP Maximum Throughput



• Packet loss can be caused mostly by;

– Firewall: cannot effectively process science traffic flows

– No isolation: causes congesed situation

• Business Traffic vs Scientific Traffic
– Firewall: Dirty vs. Clean

– Isolation: Shared vs. Dedicated

• Science DMZ uses SDN tech. to realize 
– No Firewall and Yes Isolation



• Data Intensive Science over 
ScienceDMZ@USA
– Particle Physics Data Analysis

– Astronomy and Astrophysics Data 
Analysis

• Telescope surveys

• Galaxy evolution

• Gravitational wave astronomy

– Biomedical Data Analysis

• Cancer genomics Hub

• Microbiome and integrative ‘Omics

• Integrated structural Biology

– Earth Science Data Analysis

• Data Analysis and simulation for 

earthquakes and natural disasters

• Climate modeling

• CO2 subsurface modeling

– Scalable Visualization, Virtual Reality, 

and Ultra-Resolution Video



Last 1 mile Problem: E2E  Edge Cloud
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Locate Data (Cloud) at Edge and Compute/Analyze Data there



Last 1 mile Problem : System Optimization  Tuning



• FIONA – Flash I/O Node Appliance

– Desktop Flash up to 16TB

– RAID Drives up to 48TB

– 10GbE/40GbE Adapter

– Mellanox 40G X 2

– Tuning
• Network ( jumbo frame etc.)

• BIOS 

• I/O Schedulier

• EXT4 tuning

• Raid controller tuning

• SSD tuning

FIONA 3+GB/s 
Data Appliance, 32GB 

9 X 256GB

510MB/sec

8 X 3TB 

125MB/sec

2 x 40GbE

2 TB Cache 

24TB Disk



Seoul/Daejeon 
DTN node

Mellanox 40GbE → 4 × 10GbE SFP+ Adapter

FIONA Node (4TB SSD, 32TB 
Sata, 80Gbps NIC)



• PerfSONAR: Performance Monitoring

– Network capacity 

– Network utilization

– Throughput (sometimes called achievable bandwidth)

– Round trip latency 

– One way latency

– Packet loss 

– Packet duplication 

– Jitter is the variation in arrival times for packets between two participating endpoints



KREONET openScienceCloud for Data Intensive Science



End-to-end Performance : Data Mobility
- No Loss : ScienceDMZ (Isolation)
- No Last 1 mile : (E2E) Edge Cloud, (Tuning) DTN

Collaboration Environment : Data Storing/SharingData/Analyzing/SharingResult
- openStack Cloud: Nova, Swift, Cinder
- Baremetal Cloud: KREONET Emulab(GENI SW)



The Project of Creating a West Coast “Big data 
freeway” connected by CENIC/Pacific Wave/Esnet
to Internet2 & GLIF based on ScienceDMZ

5 major categories
Physics, Astronomy, Weather/Climate, Bio, Viz

Global Partner
Korea: KISTI KREONET
Japan: Tokyo Univ.
Australia: AARNET
EU: SURFnet

DTN(Daejeon)DTN(Seoul)

Collaborative Cloud
Collaborative Testbed
- Sharing Data
- Scientific Experiment
- VM/BareMetal

FIONA
- Accelerate transfer
- Data Caching

Open Data

Data ProducerData Consumer

openScienceCloud



Use Case



개도국
기상/기후 데이터 전송, 자국 농업생산연구 활용
(예, 아프리카, 카타르 기상청(중동))

한국
기상/기후 데이터 취합, 
고부가가치 데이터 생성 및 배포

선진국
UN/WMO의 기술분과위원회(의장 이병렬) 
세계농업기상정보서비스 제공
한국(의장국), 미국, 독일, 카타르, 브라질, 호주 등
회원국의 기상기후 데이터 및 분석 정보 기부

UN 세계기상기구(WMO)
(2015년5월, 제네바) : KISTI 역할 요청
- ICT 인프라 및 기술 제공 기대
(2016년6월, 제네바) : MoU 체결
- ICT 인프라 제공 및 협력 체게

KREONET/GLORIAD 활용(예정)
KREONET 협업플랫폼 활용(예정)



Q&A


