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Background and Problem Statement



GLIF-Global Network Map —p

Science and Technology Information

ASGCNet 106872568

ACE 106

SURFnet GLOAAD 10

GLIF Map 2011: Global Lambda Integrated Facility  Visualization by Robert Patterson, NCSVA, University of lllinois at Urbana—éhampaign Data Compilation by Maxine D. Brown, University of lllinois at Chicago  Texture Retouch by Jeff Carpenter, NCSA  Earth Texture, visibleearth.nasa.gov =~ www.glif.is @




GLORIAD,

Hong Kong

NUS-GIGAYOR

Siogapoce

Pacific Wave POPs

Pacific Research Platform (PRP)
PRP Science DMZ Fabric
Software Defined Network

Commercial Peering Points

(Amazon, Googe, & Mcrosok)

KREONET-Chicago 100G
“‘-!!==========!-‘v -

TransPAC/
Pacific Wave
100G

AARNET
Australia

Seates yerved by WRN members
= PNWGP: Washington, Montana,
Alasia, Oregon & Idaho
FRGP: Colorado and Wyoming
ABQG: Albuquerque GigaPoP
UH: Hawa
CENIC: Caldornia

PACIFIC WAVE
BACKBONE

REANNZ
New Zealand

. CANARIE
100G

PNWO

4 —
N 7 ESnet

Seattle DREN ln(c(

CENIC
-~ —NREN

(NASA Ames)

" Starllight
.. Chicagd

FRGP . « T8 %
ESnet 727

Ultralight
(LHCnd0),

’

SABQG .
SEl Pass DREN. o+ 25

Y

elbin),
Mexico

Intérnet2 v s

Korea Institute of
Science and Technology Information

NORDUNet
Nordic Countries

JANET

Uniced Kingdom
SURFnet
Netherlands

GEANT

Europe USLHCNet

CERN

Source from Pacific Wave




Data Intensive Science KISTH izt

Science and Technology Information

 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



The Problem Statement: Data and TCP performance s,

rmation

« 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 ?
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No Loss -> ScienceDMZ




Problem Statement I T —
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TCP Maximum Throughput maximum segment size w 1
round trip time + packet loss rate

Throughput vs. increasing latency on a 10Gb/s link with 0.0046% packet loss
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« 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

e Science DMZ uses SDN tech. to realize
— No Firewall and Yes Isolation
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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
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Last 1 mile Problem: E2E - Edge Cloud
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TCP performance
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TCP performance
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Edge Cloud
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Access

Internet
Services

IP Gateway O one

Wireless IP
Gateway

Locate Data (Cloud) at Edge and Compute/Analyze Data there
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Last 1 mile Problem : System Optimization - Tuning




DTN :

Optimized for Big Data

KisTi
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 FIONA - Flash 1/0 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

8 X 3TB

2 TB Cache

24TB Disk
2 x 40GbE

FIONA 3+GB/s
Data Appliance, 32GB
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Seoul/Daejeon | Mellanox 40GbE — 4 x 10GbE SFP+ Adapter
DTN node
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Mbps

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
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KREONET openScienceCloud for Data Intensive Science




KREONET Model : openScienceCloud

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)




KREONET Model : openScienceCloud
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Open Data

A
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- Sharing Data
- Scientific Experimeft
- VM/BareMetal 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
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Use Case
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AGRICULTURAL METEOROLOGY
SUMMARY
DEClSIONSIACT'IONS REQUIRED:

Cong

(a) P ther support to Roving Seminars in WMO regions

(b) © wmo joining the Global Alliance for Climate Smart Agriculture (GACSA)

(c) Su Sub-seasonal to Seasonal (S2S) project on applications to agriculture

(d) Endorse of Global in as CAgl to GFCS " BT fien
(e) Support to of World Service (WAMIS) Next Phase 4

(f) Adopt draft 3.1(601 -

Implementation of the AgMP — Interactions with other WMO Programmes

3 1(6)5  Congress noted that con in 2014 that a pilot project on
sing outputs from the Projoct be for
nppl»c ations.
noted that this of these pilot products would be undertaken by the Korea Institute of
Scivm:a and T Information (KISTI) and Pukyong National University which works very closely with
ongress supported this phiot project and the y-General to find funding
for this project
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