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Core themes

» Control Framework
» National Backbone
» Diverse Components

» Integrated Projects



Control Framework



Control Framework
Pieces

» Clearinghouse

» Security Model

» Aggregate Component Manager(s)
» Operations & Management

» Data Structures and Wire Formats



Building on...

» Emulab:
» Component / link management
» Resource allocation

» User management

» PlanetLab and VINI: PC slicing
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ProtoGENI|I Home

New! If you have a ProtoGENI-issued identity, you can try our new flash interface for creating slices and slivers. (= standalone
version)

ProtoGENI is an > NSF-funded prototype implementation and deployment of = GENI, led by the = Flux research group at the
> University of Utah.

Background and Approach

GENI, the Global Environment for Network Innovations, is a proposed national facility that supports exploration of radical designs
for a future global networking infrastructure. It will be a research network/testbed that is geographically distributed, contains
diverse devices including wireless, supports many simultaneous experimenters, and allows end-users to use and exploit those
experimental protocols.

ProtoGENI is a smaller, less fancy, but functional version of both the GENI software and deployed hardware. We are primarily
deriving it from our => Emulab software, and secondarily leveraging the existing = Planetlab software. Both base systems are
production code.

¢ PgeniApproach -- More detail on our overall technical approach to developing ProtoGENI

DesignNotes
ExistingTechnologyNotes
MeetingMinutes
VersionZero
> Publicly Readable Email List
»Emulab Source Snapshots - most ProtoGENI-specific code is in the protogeni/ directory




protogeni-demo.swf (application/x-shockwave-flash Object)
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Available Components
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cisco10
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): de9803c2-773e-102b-8eb4-001143e45. -
 ProtoGENI v | ProtoGENI . Create Siivers

Select Component Manager

Boot Slivers

demoslice

Delete Slivers

Transferring data from boss.emulab.net...

Selecting a Component from Component Manager




This site has requested that you identify yourself with a certificate:
www.emulab.net (:443)

Organization: "University of Utah"

Issued Under: "Thawte Consulting cc"

Choose a certificate to present as identification:

Imported Certificate #2 [19:10]
Details of selected certificate:

Issued to: E=ricci@emulab.net, CN=0b5b7cc6-ed30-11db-
96¢cb-001143e453fe,OU=utahemulab.ricci,0=Utah Network
Testbed, ST=Utah,C=US

Serial Number: 19:10

Valid from 11/17/08 9:35 AMto 11/17/09 9:35 AM

Email: ricci@emulab.net
Issued by: E=testbed-
ops@flux.utah.edu,CN=boss.emulab.net,OU=Certificate

( Cancel ) @

Certificate-based authentication



protogeni-demo.swf (application/x-shockwave-flash Object)

\<i v g x) f/::-;'-’-“ https://boss.emulab.net/protogeni-demo.swf Y "‘/IGI' Google Q iy @
Available Components

piauo0c -

plab560 o p4l © @ © p207 |©

plab559

plab555

plab554 B ®| pc293 | ©

plab553 o pci67  |@

plab552

plabs51 ® plab258 |©

plab550 o epss |©

plab531

plab530 ® epc6 |@ | ©_plab257 I°

plab529

wmlal.CN™7 lll

plab257 | Console J

Select Component Manager dea01bec-773e-102b-8eb4-001143e45: |

| Emulab v | Emulab | Create Slivers J
| Boot Slivers J

demoslice
| Delete Slivers J
Done boss.emulab.net @ Y

Slice with PlanetLab and Emulab Components




Backbone






Internet2

Wave
System | Infinera

ProtoGENI Backbone Node

Ethernet Switch

7
LA A

< < <C
O O )
oW & am
T T b
-+ -+ -+
Q S Q
Z Z Z

Internet?2
Production
Network
(IP, DCN, etc.)

NetFPGA




Components
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Integration
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ProtoGENI Partners

» Internet2: Backbone links and hosting space

» HP: Switches and Programmable Edge
Cluster



Cluster Projects

» Instrumentation Tools (Kentucky)

» Measurement System (Wisconsin)

> Virtual Tunnels and BGPMux (Georgia Tech)
» HomeNet and Wireless Emulator (CMU)

» Programmable Edge Node (UMass - Lowell)

» Security Architecture (Sparta)



Opportunities for US/
EU collaboration

» Emulab/ProtoGENI node development
» Open source software (GPL variant)
» Ease of joining federation
» Open software development community

» Transatlantic connectivity






