GLIF 2017 Demonstrations:
International Multi-Domain SD-
WAN Services

Joe Mambretti Presenting for All Collaborators: Will Black, Pieter de Boer,
Jim Chen, Wel-Yu Chen, Buseung Cho, Leon Gommans, John Hess, Joseph
- Hill, Marc Lyonnais, Gerben van Malenstein, John Macauley, Warrick
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Six Related Demonstrations
of Advanced Capabillities

- Research Motivation:

- Software Defined Services To Enhance
International Collaborations Across
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Research: Key Issues

® Today Almost All Networks Provide Only “One-Size-
Fits-All” Undifferentiated L3 Services

® These Services Are Suboptimal For Many

Applications and Services, Especially Those Based
On Emerging Capabilities

2 Futu_re Networks W|II Prowde For Multlple Types Of
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Challenges & Opportunities

® Challenges: On Today’s Networks, Even R&E
Networks, It Is Difficult To Transport Extremely
Large Files and Collections of Many Files Over
WANSs, Especially Over Multi-Domains
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Global LambdaGrid Workshop Demonstrations:

® International Multi-Domain Provisioning Using
AutoGOLE Based Network Service Interface (NSI 2.0)

® Using RNP MEICAN Tools for NSI Provisioning

® Large Scale Airline Data Transport Over SD-WANSs
Using NSI and DTNs
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Demonstration 1: International Multi-Domain Provisioning Using AutoGOLE

Based Network Service Interface
(NSI 2.0)

® Network Service Interface (NSI 2.0)

® An Architectural Standard Developed By the Open
Grid Forum (OGF)

® OGF Pioneered Programmable Networking (Initially
Termed "Grid Networking”)

= i - i - B . - & . -
o e T T - e s T - N T T
g ':-.__.._'_'_-:' .:'g o p L <l e e _ il e o | L e ATE e




Inter-Network representation

Dynamic Connaction

5TP - Service Termination Point
S0P - Service Demarcation Point

Physical instance

Access section

Ingress Framing

Transport section

Transport framing
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Arcess section

Egrass Framing




StarLight

PacificWave

ESnet

e MAN LAN
Caltech LY

AMPATH

Automated GOLE Fabric

SouthernLight i

P



CrachLight A-GOLE sl had

usalightnet 2013

pioria b gl
groaxl.gr

John MacAuley

| |
[ ]
geanlnel

Iew

Source

ght.nat

kr

Fftf

madElmn |I'|I|":l."+"'

Another V

GLIF AutoGOLE

. L= hraray By

L1 Rethyceodonyy

gy ferl

Tl iape el il B ok

. Ity LR

AutoGOLE Fabric

AutoGOLE Dashboard

D
c
L
Q.
O
-
c
O
O




Demonstration 2: Using MEICAN Tools For International
Multi-Domain Multi-Domain Provisioning

® MEICAN = Management Environment of Interdomain Circuits for
Advanced Networks

® Web Application That Enables Users To Request VCs Between Well
Defined Endpoints

® Implementation Depends On Operation Policies And Authorization
Located In the Intermediate Domains That Connect Source and
Destination Endpoints.
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Demonstration 3: Transferring Large Scale Airline Data
E2E Across WANSs Using DTNs

® Transporting Large Files And Collections
of Many Small Files E2E Across WANSs

® Use NSI To Find Potential Path




Transferring LargeScale Airline Data E2E Across WANs Using DTNs
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Initial SDX DTN Baseline Test Results

Summary of the mem-to-mem transfer

Sender \ Receiver datanode- dtn0O.lsanca. Fiona-r-uva.
Startlight pacificwave.net vlan7.uvalight.net

dtn0.lsanca.pacificwave.net 48 Gb/s - -
fiona-r-uva.vlan7.uvalight.net 36 Gb/s 36 Gb/s -
dtnlwa.datamovers.aarnet.edu.au 7.3 Gb/s* 7.0Gb/s * 5.7 Gb/s*

Summary of the disk-to-disk transfer

Sender \ Receiver datanode- dtn0.lsanca. Fiona-r-uva.
Startlight pacificwave.net vlan7.uvalight.net

dtn0.lsanca.pacificwave.net 27 Gb/s - -
fiona-r-uva.vlan7.uvalight.net 19 Gb/s 9.3 Gb/s -
dtnlwa.datamovers.aarnet.edu.au 4.6 Gb/s 5.4 Gb/s 2.2 Gb/s

* Peak Utilzation > 90 %, however, the average throughput affected by TCP slow-start



Initial SDX DTN Baseline Test Results and Setting

Summary of the disk IO performance

Machine Disk read Disk write
dtn0.lsanca.pacificwave.net 2.6 GB/s 1.1 GB/s
fiona-r-uva.vlan7.uvalight.net 3.5 GB/s 3.2 GB/s
dtnlwa.datamovers.aarnet.edu.au 2.6 GB/s N/A
Starlight-datanode? N/A 12 GB/s
RTT/CWND used for tests
Sender \ Receiver datanode- dtn0.lsanca. Fiona-r-uva.
Startlight pacificwave.net vlan7.uvalight.net
dtn0.lsanca.pacificwave.net 67 ms /110 -
MB
fiona-r-uva.vlan7.uvalight.net 95 ms /110 162 ms/
MB 193 MB
dtnlwa.datamovers.aarnet.edu.au 235ms/ 216 ms/ 330 ms /

134 MB 128 MB 150 MB



500 GB File Transfer Over
Optimized Path

Data Throughput

® 500 GB from Amsterdam to Chicago
GridF TP With 4 Parallel TCP Streams
Dedicated Layer 2 Path

95 ms Round Trip Time

No Packet Loss

Throughput Bound By CPU




50 GB File Transfer
Over Internet

Data Throughput

® 50 GB from Amsterdam to Chicago
GridF TP With 4 Parallel TCP streams
Routed Over Internet

113 ms Round Trip Time

Some Packet Loss/Congestion
Throughput Bound By Network

20 30

Time (seconds)



Constraints Affecting Data
Transfers

® Input/Output
® Storage System Needs To Be Able To Fully Process
® Capabilities Of All Network Devices Along the Path

®* CPU

® Transfer Protocol and Application Used Influences
- Impact On CPU, e.g. Single/Multi Threaded
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Demonstration 4: Transferring Large Scale Science Data
E2E Across WANSs Using DTNs

® Sending Large Files (OR Collections Of
Many Small Files) E2E Across WANSs

® Use SDN/SDX To Find Potential Path
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Demonstration 5. SDX Software
Defined Services

® Creating Services Based On Policy-Driven SDX
and SDN Dynamic Provisioning Control.

® Resources at Multiple SDXs

| | | |
‘Requests and Orchestration viaSDN |
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AARNet - Pacific Wave - Starlight
Inter-domain SDX Topology v0.4
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Demonstration 6: Transferring Large Files E2E Across
WANSs Enabled By SD-WANs and SDXs

® Sending Large Files (OR Collections Of
Many Small Files) E2E Across WANSs

® Use SDN/SDX To Find Potential Path




Emerging SDX Fabric
Planned US SDX Interoperable Fabric
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LHC/ATLAS SDX DTN Service Prototype

Client

Ruclo

Storage Cluster § / Storage Cluster
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Disk
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GeoScience SDX DTN service Prototype

C 1 [ ® 140.110.141.141:8000/metadata/ - .
5 ; : : JUupPy ter DTN _100G_monitor Last Checkpaoint: 12 minutes ago (autasasewed)
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#4#4 select network interface , [all | <net interface> | ###
ps:/fncar.ucar.edu/ ## if you don't know the interface name, you can use ‘all’
## make sure the interface is correct, error naming or without network flow will get empty grath
#dtn.interface = 'eth0.1301'
#dtn.interface = 'eth0.2038'
Video List dtn.interface = 'all'
#dtn.interface = 'ethl’
20170822 00 dtn.exec command("python callmoniter v2.py",graph mode)

## you can stop monitoring anytime when you press "interrupt kernel”
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Global LambdaGrid Workshop
Demonstrations As Prestaging For
SC17 — Multiple Large Scale
SDN/SDX/SDI
International/National
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Thanks!

® Facilities: SURFnet, NetherLight, KLM-AF
Research Network, ANA-300, CANARIE,
Montreal Open Exchange (MOXY), SDN
Exchanges (SDXs) at the StarLight
International/National Communications Exchange
Facility in Chicago, Metropolitan Research and
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