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Longbow XR in production () gramane

10/100 4X SDR  Dual
serial Mgnt 1B 1 GbE

4X SDR InfiniBand + dual 1 Gigabit Ethernet links

Longbow XRs may be configured as two-port are encapsulated over a user-configurable WAN:

InfiniBand routers or switches, logically

connected by a virtual InfiniBand link. Physical OC-192c SONET/SDH 10GBASE-LW/LR

Payload IPv6 PPP (POS) IPv6
The dual 1 Gigabit Ethernet ports are logically types AALS over ATM PVC
connected by virtual wires. GFP-F
10GBASE-LW

10/100 4X SDR  Dual
serial Mgnt 1B 1 GbE
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Longbow Campus in production & s

4X SDR link into

fabric at site A Up to 10km of

= 4X SDR link into
e eeees ; single mode fiber

fabric at site B
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NASA Ames Research Center - Mountain View, CA
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InfiniBand fabric
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10 Gigabit Ethernet !
Cisco 6509 with L
IPSec option

10 Gigabit Ethernet
Cisco 6506 with
IPSec option

6,600km of 10Gigabit Ethernet layer 3
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NASA booth (917) Supercomputing 2006 - Tampa, FL

InfiniBand based 3x3 Hyperwall visualization system
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Florida Lambda Rail Layer 2 topology
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1100km of 10 Gigabit Ethernet to UFL HPC forthilsidemonstiation

and more Rackable InfiniBand storage...
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Range-Extended Optical InfiniBand
(to UK E-Sciences booth)
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Slave Remote Visualization
Station at UK E-Sciences
Booth (Booth 2234)

Gigabit Ethernet alternate path
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~—~—_~ Gigabit Ethernet
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(for performance comparison)

Range-Extended Optical InfiniBand
(10 km spool of Single Mode Fiber)

Interactive-mode Visualization Station
(Cisco booth)
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InfiniBand
rated
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SC|06 Mellanox/ QLogic

QLOGIC

Red InfiniBand subnet Blue InfiniBand subnet
(subnet prefix=2006::/64) (subnet prefix=2007::/64)

- i
o 0
Mellanox

TEGHNOLOGIES

HCA & switch silicon
IB server: Red

IB server: Blue

IB router: Blue

tonesew Range-extending Longbow XRs are interconnected with
Router solution a simple optical patch cord for this routing demonstration

http://openfabrics.org/ Obsidian Research Corporation

QLOGIC

Mellanox

TECHNOLDGIES

HCA & switch silicon

};‘PBSID]AN

LONGBOW

Router solution




HTU

3 LA

File Edit View Go Bookmarks Tools Help

Longbov. XR

EXT1S
M 1B Pkis Tx
3 W B Pki= Rx
B Bytes T
= : iytes Tx
5 B Bytes R
S
@
wn
w
= AN
o

Time

1K
File Edit View Go Bookmarks Tools Help

Pkts / Second

1L57:50¢

B B Pkis Tx
M 1B Pkis Rx
M B Byt=s Tx
W B Bytes Rx

Bytes /[ Second

Longbow XR

Bytes / Second

[»]

http://openfabrics.or

Obsidian Research Corporation




SC|06 Mellanox/ QLogic () gramane

10 Million 1-byte RDMA 100,000 64kbyte RDMA
test loads (ib_rdma_bw) test loads (ib_rdma_bw)
15 M . G 11
IB Pkts Tx
1.3 MPackets/s ——» B B Pits Rx 1 +——— 1 GByte/s
= B IB Bytes Tx a2 T
g i B 1B Bytes Rx A §
9] 0.7 b
B I Ue g 06 WU
Router 3 s
= 05 0.4 4;‘
o 03 M@
0.2
0.1
0 0
1.5 G 1.1
Il 1B Pkts Tx
H IB Pkts Rx z
- Il 1B Bytes Tx z': 'g
Red § - ‘u’ il Bym‘s i 0.7 §
& ‘\' le 06 W
Router <2 | | °s g
i [ | K
& o / | m 5
lL 0.2
— / \ i
g O’ s [=] (=] (=] [=] (=] g

http://openfabrics.org/ Obsidian Research Corporation




AFCEA West 2007/ (8P orareancs

Rackable

Rackapre  LLTUELTIE systems
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Simulated 40,000km link latency
(~200 milliseconds)

7~~~ N_” Copper4X SDR InfiniBand

NS Routed 4X SDR InfiniBand encapsulated over OC-192c ATM
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CTD-Large Data

Aduam:ed data searchwand-retrteval to access,, :nfegrate and v:suahze
heteroganenus di stnbutsd media, systems, and sites -
etter storage and Cachmg
!ntegrated coherent very large-scale {petabytes ~10% to axahytas
—10) data storage architecture

« Bigger Pipes
Expanded wideband backbone {10 Gh/sec
.threshold; 40 Gh/sec objective) linking very

http://openfabrics.org/ Obsidian Research Corporation




Oak Ridge National Labs () s

Infiniband Over SONET

«Infiniband is effective data transport protocol for storage networks (few miles):
*TCP is not easily extended and not optimal for such data transfers
Question: Is IB effective over wide-area? - Yes

700 miles 3300 miles 4300 miles

IB 4x: 8Gbps (full speed)

ORNL loop _:0_2 mile: 7.5Gbp Host-to-host local switch:7.5Gbps
ORNL-Chicago loop - 1400 miles: 7.4GGbp;

ORNL- Chicago - Seattle loop — 6600 miles: 7.23Gbps I
ORNL - Chicago - Seattle - Sunnyvale loop - 8600 miles: 7.20Gbps I
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Arizona State University () gramane

8,300 ft.

> # active cores = 64 (constant)
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64Gbits/s @ 11.5us latency
(2km of fiber = 10ps)
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New InfiniBand application domains are being validated:

* Efficient WAN transport — reliable RDMA without TCP/IP tuning issues
* Data center replication/ disaster recovery

* High fidelity remote visualization

* Low latency optical networking

* InfiniBand storage area networks

* Cluster clustering - Campus Area Grid

* Supercomputer expansion - building annexation

* Streaming media transport

* Streaming big science transport

...but hurdles remain...
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We see a strong need for :

* OpenFabrics support for InfiniBand routing for subnet isolation

* Efficient IPoIB (to facilitate selling fat WAN links dedicated to InfiniBand)
* Parallel file system support to tolerate much higher link latencies
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