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Architecture

$ Mid-Atlantic Crossroads

SOAP-based GENI Aggregate Manager

» Java-based reference implementation
e Provides Web Services API (WSDL) to clients

e Deployed in Apache Tomcat as an Axis2 service
Clearing House interface

Aggregate Manager APl Layer
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Mid-Atlantic Crossroads

Architecture

Clearing House interface

SOAP

Aggregate Manager APl Layer

SOAP¢

DRAGON-specific Coniroller PlanetLab-specific Controller
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Architecture

Mid-Atlantic Crossroads

GENI Clearing House (or end users)

Recursive Aggregate Manager API

v I v

DRAGON-specific Controller

PlanetLab-specific Controller m
resource 0 access resource 1 access resource N access

DRAGON Resources A
Support for other resource types:

Circuits PlanetLab Resources *PCs with NetFPGA cards
Resources N *OpenFlow switches
eEucalyptus cloud controller
*PASTA wireless sensor network

VM instances

CPU (PL Slice)

CPU (PL Slice)




Vertical Integration

Mid-Atlantic Crossroads

Example using a generic SOAP client

® 00 Untitled
f WSDL:  http://geni.dragon.maxgigapop.net:8080/axis2/services/AggregateGENI?wsdl ( Browse.. ) ( Parse )
location of top-level : - -
. SOAP Request Settings HTTP Request Headers SOAP Envelope Header |
Recursive AM AP [
Service: AggregateGENI
. Method v ListCapabilities
method functions _ > wistNodes
EndpointURI CreateSlice naxgigapop.net:8080/axis2/services/AggregateGENI/
eXpOI’ted by WSDL o DeleteSlice
Binding Style UpdateSlice
SOAPACt StartSlice
APActiof StopSlice
Namespace geieg;Fci ni.net/services/api/
u i
response from ,
. . Parameters: filter: "
ListCapabilities
function
(_ Execute )
[ Raw Request Pretty Request Raw Response Pretty Response ]
- «nsl:icapability=
agg regate su pports — <151 :nane=DRAGON</n=1 :name=
D RAG O N - <hsl:urnzurn:ogf :geni :domain=dragon.maxgigapop.net :capabi lity=dragon</nsl urn=
- «asl:id=l=</nsitid>
V|a th|S URL - ansl:description=dynamic networks provisioning capability</nsi:descriptions
o —3 <isl:icontrollerURL=https://idc.dragon.maxgigapop.net :8443/axis2/services/0SCARS?wsd l</nsl :control lerUl
</hsl:capability>
- <nsl:capabititys
aggregate Supports — <151 tname=P lanetLab</nsl tname=
- «nsliurnzurn:ogf :geni :domain=dragon.maxgigapop.net :capabi lity=p lanet lab«/nsl urn=
PIanetLab - «ansliide=Z</nsl:id>
1 I - «nzl:description=virtualized computational resources</nsl:descriptions
-..Via th|S U RL —p 1zl :control lerURL=https ://max-myp lc .dragon.maxgigapop .het /PLCAPI /</nsl:control lerURL= v 6




Mid-Atlantic Crossroads

Vertical Integration

Example using a generic SOAP client

® 00 Untitled

WSDL:  http://geni.dragon.maxgigapop.net:8080/axis2/services/AggregateGENI?wsdl ( Browse... \ ( Parse \
|OcatI0n Of tOp-|eve| / [ SOAP Request Settings HTTP Request Headers SOAP Envelope Header |
Recursive AM API Service. Ammennnsnrenn
ListCapabilities
. Method v ListNodes
method functions —>  Createslice
EndpointURI DeleteSlice naxgigapop.net:8080/axis2/services/AggregateGENI/
exported by WSDL - UpdateSlice
Binding Style StartSlice
) StopSlice
b . I t f It SOAPAction ResetSlice
Capa Ily I erspec Namespace i QuerySlice ni.net/services/api/
“nodes with DRAGON capability” \
Parame > capabilityURN: urn:ogf:geni:domain=dragon.maxgigapop.net:capability=dragon
Execute

response from

L|StNOdeS —> [ Raw Request Pretty Request Raw Response Pretty Response ]
g - «nsl:ListNodesResponse xmlns:nsl="http://aggregate.geni.net/services/api/">
function s

- <nsliurn=urn:ogf :geni :domain=dragon.maxgigapop .net :node=PLANETLABS</n=s1l turn=

- qiEliidsb</nslid>

- «nsl:descriptionsplanet labs.dragon.maxgigapop.net</nsl:description=

+ <nsl:capability> </nsl:capabilitys

+ <nsl:capabilitys> </nsl:capabilitys>
</nsl:node>

- sl inodes>
LiStNOdeS responds Wlth a I|St / 3|.11;:6>u<;:;§?fiégeni:domain:dragon.muxgigupop.net:node:PLANETLAB‘%{jrr:-l:urn>
Of DRAGON_Capable nodes sl idescription=planet lab4 .dragon.maxgigapop .net</nsl:description>
nsl:capability> </nsl:capabilitys>
(3 nOdeS are ShOWI’\ hel'e) + <nsl:capability> </nsl:capabilitys>

</hsl:nodes>
—-| sl thodex>
- «nsliurn=urn:ogf :geni :domain=dragon.maxgigapop .net :node=PLANETLABS</n=s1 :urn=
- «nsliids7</nslid>
- «nzlidescriptionsplanet lab3.dragon.maxgigapop .net</nsldescriptions
- «nslicapability>
- <zl tname=DRAGON</ns1 :name=

P————————’




Mid-Atlantic Crossroads Vertlcal Integ rat|0n

Example using a generic SOAP client

® 00 Untitled

WSDL:  http://geni.dragon.maxgigapop.net:8080/axis2/services/AggregateGENI?wsdl (Browse... \( Parse )

location of top-level
Recursive AM API

[ SOAP Request Settings HTTP Request Headers SOAP Envelope Header |

Service: AggregateGENI
Method: | ListNodes -+

EndpointURI: http://geni.dragon.maxgigapop.net:8080/axis2/services/AggregateGENI/

Binding Style: document

SOAPAction: ListNodes

)

capability filterspec
Namespace: http://aggregate.geni.net/services/api/

“nodes with DRAGON capability” \
A
Parameters: capabilityURN: urn:ogf:geni:domain=dragon.maxgigapop.net:capability=dragon
response from
p Execute )

ListNodes ——— ‘_ : |
Raw Request

. Pretty Request Raw Response Pretty Response ]
function

- <nsl:nodes
- <nsl:urn=urn:ogf :geni :domain=dragon.maxgigapop .net :node=PLANETLABS</nsl turn=
- ansliidsb</nsl:id> m
:description=planet labs.dragon.maxgigapop .net</nsl description=
apability>
:hame=PRAGON</hs1 :name=
=1 :urn=urn:ogf :geni :domain=dragon.maxgigapop .net :capabi l ity=dragon</ns1:urn=
tidxl</nslzids>
:description=dynamic networks provisioning capability</nsl:description=
:control lerURL=https://idc.dragon.maxgigapop .net :8443/axis2/services/0SCARS?wsd l</nsl :control lerl

DRAGON (can terminate VLAN) </nsl:capabl lity>

apabi[ity>

:hame=P lanetLab</hs1 :hame>

:urn=urn:ogf :geni :domain=dragon.maxgigapop.het :capabi lity=p lanet lab</nsl turn=

rid=2</nsl:ids>

nsl:descriptionsvirtualized computational resources</nsl:descriptions

S ntrol lerURL=https ://max-myplc.dragon.maxgigapop .het /PLCAPI/</nsl:control lerURL>

</hsl:capability= v 8

“zoom in” on node
planetlab5: it supports
two capabilities .

but also:
PlanetLab (can create VMs)




MMid—Atlantic Crossroads Vertical Integ ration

SOAP-based Circuit Provisioning

, x.509
—
interactive=0 cert
urll=https://idc.dragon.maxgigapop.net:8443/axis2/services/0OSCARS/ circuit
layer=2 / parameters

sourceEndpoint=planetlab5.dragon.maxgigapop.net
destEndpoint=phoebus.losa.dcn.internet2.edu
vtag=any

bandwidth=900

—

/

Qo
description="GEC5 demo: phoebus.losa--planetlab5" %%
pathSetupMode=timer-automatic e
start time= %
end time= S >
duration=4.0 © ’

>

S0k

User/Application signed
SOAP msg
SOAP
| J = U IN JC U OIIC
Controller

l proprietary interface

DRAGON Control Plane DRAGON

Resources

SNMP, CLI, TL1
Network Elements (Ethernet switches, optical switches)




Wmmtic Crossroads Vertlcal Integ ration

GENI Circuit Provisioning

- credentials
experiment
parameters
VMs/circuits
User/Application \ /

GENI Cleaning House l SOAP msg

l SOAP

GENI Aggregate Manager

l SOAP
DRAGON-specific Controller

l proprietary interface

DRAGON Control Plane

SNMP, CLI, TL1

DRAGON
Resources

Network Elements (Ethernet switches, optical switches) 10




Horizontal Integration

A Mid-Atlantic Crossroads

Inter-Domain Circuit Provisioning

IDC to IDC

communication [°
— —— —— —— —

SOAP

IDC to IDC

communication [¢
— —— —— — —

SOAP

User Request/ : . .
IDC Response / Domain Domain Domain

/ Controller Controller Controller

Ethérnet Ethernet
VLANS VLANS

11




j|4g ﬂ ! Mid-Atlantic Crossroads Horlzontal Integ rat|0n

Inter-Domain Circuit Provisioning

A/ oyey 7 shce

Aoty By Plnretlab (PU '
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Washington DC Metro Area DRAGON footprint
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Mid-Atlantic Crossroads

PlanetLab and Dynamic Circuits

e Each of our PlanetlLab nodes has a connection to the
Dynamic Layer 2 Network:

This physical switch port has a globally unique ID (using URN scheme):
urn:ogf:network:domain=dragon.maxgigapop.net:node=MAX:port=1-3-3:link="*

URN may be found using a distributed hierarchal lookup service (DNS-like):

planetlab4-eth1.dragon.maxgigapop.net

Dynamic
Layer 2
MAX  Network

planetlab4

13




—MeAN—
Mid-Atlantic Crossroads

PlanetLab and Dynamic Circuits

e PlanetLab did not have a general way to add a tagged VLAN

interface to a user’s slice, or to specify a link resource in the RSpec:

This physical switch port has a globally unigue ID (using URN scheme):
urn:ogf:network:domain=dragon.maxgigapop.net:node=MAX:port=1-3-3:link="

URN may be found using a distributed hierarchal lookup service (DNS-like):

planetlab4-eth1.dragon.maxgigapop.net

VM slice
eth1.1234

« —>
planetlab4 VLAN 1234

14




—MeAN—
Mid-Atlantic Crossroads

PlanetLab and Dynamic Circuits

« PlanetLab has been extended with new slice attributes that specify
allowed VLANSs and IP addresses on a per-slice basis (using vsys):

This physical switch port has a globally unique ID (using URN scheme):
urn:ogf:network:domain=dragon.maxgigapop.net:node=MAX:port=1-3-3:link="*

URN may be found using a distributed hierarchal lookup service (DNS-like):

VM slice
eth1.1234

10.0.0.1/30 - N
planetiabs VLAN 1234

planetlab4-eth1.dragon.maxgigapop.net

Layer 2
Network

15
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Thanks!

e Questions or comments are welcome

e These slides will be posted at:
— http://geni.maxgigapop.net

—click on Publications
—scroll to GEC5
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