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Summary

1.1 Federation by SEP (Slice Exchange Point)
(1) Problem

(a) Differences on Control-plane , Data-plane, Services, etc
(b) Applying on federation-unconcious infrastructure (e.g. VNode)
(2)Advantages
(a) Introduction of "common API"
(b) GK manages everything: less impact on current infrastructure
+ API translation: between common APIs and testbed-original APIs
(commands, sequences, parameters, etc.)

+ Data-plane conversion
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Fig. 1.1-1 Slice Exchange Point




1.2 Control-plane federation Architecture

+ Cross-domain slice definition submitted to one domain
+ Gate Keepers (GK) convert domain-specific commands, slice definitions to/from the common API

+ Data Planes are connected by Gateway (GW)
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Fig. 1.2-1 Control-plane federation Architecture
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1.3 Federation Execution Sequence

Submit Slice Definition

Convert VNode API (commands, slice definitions) to the common API
Convert the common API to ProtoGENI API and send it to the Utah AM
Create slice in each domain

Reply the information (VLAN ID) of cross-domain data plane

©@ 0 6 0 0 e

Connect data plane (by setting ProtoGENI’s VLAN ID to GW)
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Fig. 1.3-1 Federation Execution Sequence




2 Gate Keepers (GK)
2.1 GK
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Fig. 2.1-1 Gate Keepers(VNode — VNode)
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2.2 Multiple domains
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2.3 D-Plane
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3  Common API

3.1 XML-RPC
Table. 3.1-1 Common API
# av R Jid API VN=PG | PG=VN i
1 Create Slice CreateSlivers() O O
2 Start Slice RunSlivers() O O
3 Stop Slice StopSlivers() O O
4 Delete Slice DeleteSlice() O O
5 | Add Slivers AddSlivers() X O
6 Delete Slivers DeleteSlivers() X O
7 Get Resource Information Resourcelnfo() X O
8 Get Sliver Status SliverStatus() O O
9 Get Slice Status SliceStatus() X X
10 | Notify Sliver Status SliverStatusNotify() X X
11 | Get Node Sliver Statistics NodeSliverStatistics() A X
12 | Get Link Sliver Statistics LinkSliverStatistics() X X
JL#E) VN : VNode

PG : ProtoGENI
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3.2 Sequence

3.2.1 Create Slice and Start Slice
(1)VN—PG

Domain1(VNode) Domain2(ProtoGENI)
g\K 9M
T [ o0 ] [ow [ rw [ ow J[ecaw] [ 5o ] on I ow I 5o [ on |
Login
L

——> reserveSlice

reserveS|ivers
reserveNodeS| ive:

requestCreateSlivers

Slioce

I

replyCreateS|ivers

Register Req. (s|ive_name)

Res. (slice_credintial)

RenewS|ice Req (slice_credintia

Res. (slice_credintial)

createSliver Req. (slice_credent
slice_urn, kgy rspec)

Res. (sliver_Credential, manifes

reserveLinkSliyver1

reserveLinkS|iver2

reserveLinkS|iver3

0K

AT AN
———>( bindSlice

bindSlivers

bindSlivers

bindSlivers

0K

o)
——>| runSlice

runSlivers

runLinkS|iver

runNodeS| i ver

VLAN ID, MAC

d

requestRunSlivers

VLAN

sliverStatus Req. (sliver_creden

replyRunSlivers

slice urn)
Res. (status, state, detail)

sliverStatus Req. (sliver_creden

slice urn)
Res. (status, state, detail)
Porling

0K

Start

——>| startService

[Servme Start

0K

Fig. 3.2-1

Create Slice and Start Slice

tial,

tial,
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(2PG—VN

Domain1(VNode) Domain2(ProtoGENI)
g\K 9
’ Portal ‘ ’ DC ‘ ’ VNM ‘ ’ R(RM) ‘ ’ PM ‘ ’ GK(GW) ‘ ’ SEP ‘ ’ GW ‘ ’ CM ‘ ’ SA ‘ ’ Client ‘
l€e——
Reg\s‘eg Rea. (s|ive_narje)
Res. (3lice_credintiaQ
Renew$Lice Reg. (slice_gredintial)
Res. (§lice_credintia |
. createSliver Req. (slice_credentfial,
requestCreateS|ivers slice_urn, key| rspec)
Login
0K ’—/ Slive ‘

reserveS|ice

reserveS|ice

reserveS|ivers

reserveNodeS | ive:

reservelinkSliver1

reserveLinkS|iver2

reserveLinkSliver3

VLAN ID, MAC

replyCreateS|ivers

requestRunS|ivers

bindSlice
bindSlice
bindSlivers
bindS!ivers
bindSlivers
runSlice
runSlice
runSlivers

runLinkS|iver

runNodeS| iver

startService

startService

Fig. 3.2-2

replyRunSlivers

Porling

Res. (sliver_cr|

pdential, manifesft)

sliverStatus R}
slice urn)

pq. (sliver_credential,

Res. (status, s

tate, detail)

Create Slice and Start Slice

0K
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3.2.2  Stop Slice and Delete Slice
(1)VN—PG

Domain1(VNode)

GK

Domain2(ProtoGENI)

’ Portal H DC ‘ ’ VNM H R(RM) H PM H GK(GW)‘ ’ SEP H

Login

—>

¢ 0K

Stop

—Serviceyf stopService

requestStopS|ivers

replyStopS|ivers

0K
<«
Stop
shutdownSlice
shutdownSlivers
shutdownNodeS$ I|iver
shutdownLinkSlfiver1
0K
<«
Unbind
unbindSlice
unbindSlivers
unbindS|ivers
unbindSlivers
0K
<«
Delete

——> releaseSlice

releaseSlivers
releaselinkSliver

releaseNodeS| ive

requestDeleteS|ice

deleteSlice Reg. (sliver_credent|

replyDeleteSlice

slice urn, kgw

Res. ()

0K

Fig. 3.2-3 Stop Slice and Delete Slice

ia
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(2PG—VN

Domain1(VNode) Domain2(ProtoGENI)
GK 9M
’ Portal ‘ ’ DC ‘ ’ VNM ‘ ’ R(RM) ‘ ’ PM ‘ ’ GK(GW) ‘ ’ SEP ‘ ’ GW ‘ ’ CM ‘ ’ SA ‘ ’ Client ‘
le——o
requestDeleteS|ice
Login
0K
stopService
stopService
shutdownS|ice
shutdownSlice
shutdownSlivers
shutdownNodeS||iver
shutdownLinkSlfiver1
unbindSlice
unbindSlice
unbindSlivers
unbindSlivers
unbindSlivers
releaseSlice
releaseSlice
releaseSlivers
releaselinkSlifer
releaseNodeS|iyer
replyDeleteSlice
—

Fig. 3.2-4

Stop Slice and Delete Slice
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Domain1(VNode)

GK

Domain2(ProtoGENI)

|

DC ‘ ’ VNM H R(RM) H

H GK(GW) ‘

Fig. 3.2-5

Stop Slice and Delete Slice

PM CM ‘ ’ SA ‘ ’ Client ‘
—
requestStopS|ivers
Login
0K
stopService
stopService
shutdownS|ice
shutdownS|ice
shutdownSlivers
shutdownNodeS |iver
shutdownLinkSliver1
requestDeleteS|ice
—>
—
requestDeleteSlice
Login
0K
unbindSlice
unbindS|ice
unbindSlivers
unbindSlivers
unbindSlivers
releaseS|ice
releaseSlice
releaseSlivers
releaseLinkSliver
releaseNodeS| iver
replyDeleteSlice
—>
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3.2.3 Add Slivers

()VN—PG
[TBD]
(2PG—VN
Domain1(VNode) Domain2(ProtoGENI)
GK 9M
’ Portal ‘ ’ DC ‘ ’ VNM ‘ ’ R(RM) ‘ ’ PM ‘ ’ GK(GW) ‘ ’ SEP ‘ ’ GW ‘ ’ CM ‘ ’ SA ‘ ’ Client ‘
(€—
requestStopSlivers
Login
0K
stopService
stopService
shutdownS|ice
shutdownS1ice
[ shutdown
requestDeleteS|ice
—
(€—
requestAddS|iver
o4
0K
addS|ivers
addSlivers
[ Add STivers
replyAddS|iver
—
(€——
requestRunS|ivers
runSlice
runSlice
[ Start
startService
startService
replyRunS|ivers
—

Fig. 3.2-6 Add Slivers
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3.24 Delete Slivers

()VN—PG
[TBD]
(2PG—VN
Domain1(VNode) Domain2(ProtoGENI)
g\K 9M
[Por [ o0 ] [ v [ wew J[ o J[axam] [ e | ow | ow ][ sa ][ owem |
(€——
requestStopS|ivers
Login
0K
stopService
stopService
shutdownS| ice
shutdownS|ice
[ shutdown
requestDeleteSlice
—>
(€——
requestDeleteSliver
Login
0K
deleteSlivers
addS|ivers
[Addslivers
replyDeleteS|iver
—>
(€——o
requestRunS| ivers
runSlice
runSlice
[ Start
startService
startService
replyRunSlivers
—>

Fig. 3.2-7 Delete Slivers

17



3.2.5 Get Resource Information
(1)VN—PG

Domain1(VNode Domain2(ProtoGENI)
( ) " )
[Foma [ o0 ] [vw |[rew | J[eaw] [ s | ow | ow [ sn [ oiem |

Login

—mrormaT?|  getResourcelnfo

DB

b
Fig. 3.2-8 Get Resource Information
(2PG—VN
Domain1(VNode) Domain2(ProtoGENI)
GK g™
’ Portal H DC ‘ ’ VNM H R(RM) " PM " GMGW)‘ ’ SEP " GW " cM " SA " Client ‘
DCH X
List| t

omponents
Req. [(self_credintial)

Res. ((cm_gid, cm_urn. Em url)

DiscoverRespurce Req. [(self_cfedintial,
available, gompressed|

getResourcelnfo

requestResourcelnfo

Res. (rspec)

Fig. 3.2-9 Get Resource Information
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3.26 Get Sliver Status
(1)VN—PG

Domain1(VNode) Domain2(ProtoGENI)
C}\K 9M

’ Portal H DC ‘ ’ VNM H R(RM) H PM H GK(GW)‘ ’ SEP H GwW H CM H SA H Client ‘

Login
—>

EOK

Get

Sliver
getSliverStatus

getSliverStatus

requestS|iverStatus

SliverStatus Req. (slice_urn,
slice/sliver_credentials)

Res. (state, status, details)

Resolve Req. (s {ce_urn,
sliver_credentials)

Res. (sliver_urn{ manifest)

requestS|iverStatus

2 0K
Fig. 3.2-10 Get Sliver Status
(2PG—VN
Domain1(VNode) Domain2(ProtoGENI)
q\K 9M
(o J[ oo ] v |[mew | |[ocaw] [ s I on | on ][ s ][ omm |
SliverStatus Req. (slice_urn, 0K
sl :Zz;s\a\vzls',cﬁ de;t::?s;‘m S
requestS|iverStatus
getSliverStatus
getSliverStatus
getSliverStatus

Get

Sliver

Status

€—
requestgetS|iverStatug Res. (state, stafus, details)
Resolve Req. (sl|ce_urn,
sliver_credentigls)
Res. (sliver_urn| manifest)
0K 3

Fig. 3.2-11 Get Sliver Status
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3.2.7 Get Slice Status
(1)VN—PG

[TBD]

(2PG—VN
[TBD]

3.28  Notify Sliver Status
(1)VN—PG

[TBD]

(2 PG—VN
[TBD]
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3.2.9 Get Node Sliver Statistics

(1) VN—-PG
Domain1(VNode) Domain2(ProtoGENI)
C}\K 9M
’ Portal H DC ‘ ’ VNM H R(RM) H PM H GK(GW) ‘ ’ SEP H GW H CM H
Porling [—————31 |\ sl iverstatiftios
NodeS | iverStatistics reuesthodes verstat
istics
Renew
requestS| iverStatus
%
Fig. 3.2-12 Get Node Sliver Statistics
(2PG—VN
[TBD]

3.2.10 Get Link Sliver Statistics
(1 VN—PG

[TBD]

(2 PG—VN
[TBD]
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3.3 Common API Format

3.3.1 CreateSlivers
request
methodName param type VN—PG | VN=VN | PG=VN G-LAMB
DA—VN
request.CreateSlivers { struct must
command_version string must O O O (@)
src_infra_name string must O O O O
dst_infra_name string must @) @) O O
src_slice_id string must O O O (@)
nodeSlivers array must O O O (@)
nodeSliver struct must O O O (@)
sliver_id string must O (@) O @)
sliver_name string X X
sliver_type string must O (@) O @)
parent_sliver_id string must O (@) O @)
node_type string @) @) O ?
node_subtype string (@) (@) O ?
location_name string X X O ?
location_country | string X X O ?
. ) string X X O ?
location_longitude
location_latitude | string X X O ?
start_time dateTime O (@) O ?
end_time dateTime NULL NULL NULL ?
0s_name string (@) (@) O ?
os_image_path string must O (@) O ©)
software_install struct X X O ?
install_urn | string X X O ?
install_path string % % O ?
execute_path string X X O ?
resource struct @) @) X ?
cpumode | string (@) @) X ?
cpu string O @) X ?
arch string (@) (@) X ?
memory string (@) @) X ?
interfaces array must O (@) O ?
interface struct must (@) (@) O ?
. string must (@) O O ?
interface_name
. int @) O O ?
src_vlan_id
dst_vlan_id int © © ) i
string O O X ?
src_mac_address
dst_mac_address string S O % ?
. string X X O ?
ip_address
. string X X (@) ?
ip_netmask
ip_type | string X X O ?
vlan_id int — o = = =
linkSlivers array must (@) O ?
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linkSliver struct must @) @) O ?
sliver id string must O O O ?
link_type string O O X ?
link_subtype string (@) @) X ?
parent_sliver_id string O O X ?
vlan_id int ©) -
resource struct @) ©) X ?
class string (@) (@) X ?
bandwidth | string (@) (@) X ?
burstSize | string O O X ?
. string O O X ?
queuingDelay
interfaces array O O X ?
interface struct O O X ?
. string O O X ?
interface_name
binds array O O X X
bind struct @) @) X X
bind_name string O O X X
parent_sliver_id string ©) ©) X X
bind_infos array (@) ©) X X
bind_info struct O O X X
. string O O X X
sliver_name
. string O O X X
interface_name
vlan_id int - (@)
macaddress string - O
infraSpec base64 (@) @) X X
mapping array @) @) X ?
amap struct O O X ?
sliver_id string (@) @) X ?
location string O O X ?
}
reply
methodName param type VN—PG | VN—VN | PG—VN G-LAMB
DA—VN
ad =AY ad =AY —P G
reply.CreateSlivers { struct must
command_version string must O O O O
src_infra_name string must O O O O
dst_infra_name string must O O O (@)
src_slice_id string must O O O (@)
return_code int must O (@) O @)
nodeSlivers array must O O O ?
nodeSliver struct must @) @) O ?
sliver_id string must O O O ?
sliver name string = =
sliver_type string must (@) (@) O ?
parent_sliver_id string must O O O ?
node_type string @) @) (@) ?
node_subtype string (@) (@) O ?
location_name string X X O ?
location_country | string X X O ?
i . string X X O ?
location_longitude
location_latitude | string X X O ?
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start_time dateTime X X O ?
end time dateTime X X O ?
0s_name string O O O ?
os_image_path string must O O O ?
software_install struct X X O ?
install_urn | string X X (@) ?
install_path string % % o ?
execute_path string X X O ?
resource struct @) ©) X ?
cpumode string (@) (@) X ?
cpu string (@) (@) X ?
arch string O O X ?
memory string (@) @) X ?
interfaces array must (@) (@) O ?
interface struct must (@) (@) O ?
. string must (@) @) O ?
interface_name
. int @) O O ?
src_vlan_id
dst_vlan_id int O O O ?
string O O X ?
src_mac_address
dst_mac_address string O O x ?
ip_address string % o ?
. string X X (@) ?
ip_netmask
ip_type | string X X (@) ?
vlan_id int O -
linkSlivers array must O (@) O ?
linkSliver struct must (@) (@) O ?
sliver id string must O O O ?
link_type string O O X ?
link_subtype string @) ©) X ?
parent_sliver_id string (@) @) X ?
vlan_id int O -
resource struct @) @) X ?
class string O O X ?
bandwidth | string O O X ?
burstSize | string (@) (@) X ?
. string (@) (@) X ?
queuingDelay
interfaces array (@) (@) X ?
interface struct @) @) X ?
. string (@) (@) X ?
interface_name
binds array (@) @) X X
bind struct (@) (@) x X
bind_name string O O X X
parent_sliver_id string X X
bind_infos array O (@) X X
bind_info struct O O X X
. string O O X X
sliver_name
string (@) O X X

interface_name
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vlan_id | int - O

macaddress string - ©
infraSpec base64 (@) @) X X
mapping array (@) (@) X ?
amap struct O O X ?
sliver_id string O O X ?
location string (@) (@) X ?
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3.32  AddSlivers
request
methodName param type VN—PG | VN=VN | PG=VN G-LAMB
DA—VN
request.AddSlivers {
command_version string must X X O (@)
src_infra_name string must X X (@) O
dst_infra_name string must X X O O
src_slice_id string must X X O (@)
nodeSlivers array must X X O @)
nodeSliver struct must X X O O
sliver_id string must X X (@) O
sliver_type string must X X
parent_sliver_id string must X X O @)
node_type string X X O ?
node_subtype string X X O ?
location_name string X X O ?
location_country | string X X O ?
location_longitude string % % o ?
location_latitude | string X X O ?
start_time dateTime ©) ©) O ?
end_time dateTime NULL NULL NULL ?
os_name string X X (@) ?
os_image_path string must X X O ?
software_install struct X X O ?
install_urn | string X X (@) ?
install_path string % % o ?
execute_path string X X (@) ?
resource struct X X X ?
cpumode | string X X X ?
cpu string X X X ?
arch string X X X ?
memory string X X X ?
interfaces array must X X O ?
interface struct must X X O ?
interface_name string must % % o ?
src_vlan_id string % % o ?
dst_vlan id string * * % ?
src_mac_address string % % % ?
dst_mac_address string % % % ?
ip_address string x x o ?
. string X X (@) ?
ip_netmask
ip_type | string X X (@) ?
vilan_id int X X ?
linkSlivers array must X X O ?
linkSliver struct must X X O ?
sliver id string must X X O ?
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link_type string X X X ?
link_subtype string X X X ?
parent_sliver._id string X X X ?
vlan_id int X X X ?
resource struct X X X ?
class string X X X ?
bandwidth | string X X X ?
burstSize | string X X X ?
queuingDelay string % % X ?
interfaces array must X X X ?
interface struct must X X X ?
interface_name string must % X X ?
binds array X X X ?
bind struct X X X ?
bind_name string X X X ?
parent_sliver_id string X X X ?
bind_infos array X X X X
bind_info struct X X X X
sliver_name string X X X X
interface_name string % % % x
vlan_id int X X X X
macaddress string % % % x
infraSpec base64 X X X X
mapping array X X X ?
amap struct X X X ?
sliver_id string X X X ?
location string X X X ?
}
reply
methodName param type VN—PG | VN—VN | PG—VN G-LAMB
DA—VN
ad =AY ad =AY —P -G
reply.AddSlivers {

command_version string must O X (@) O
src_infra_name string must O X O ©)
dst_infra_name string must O X (@) O
src_slice_id string must O X O @)
return_code int must O X O (@)
nodeSlivers array must O X O (@)
nodeSliver struct must @) X O O
sliver id string must O X O @)

sliver_type string O X
parent_sliver_id string must O X O O
node_type string O X O ?
node_subtype string O X O ?
location_name string X X O ?
location_country | string X X (@) ?
location_longitude string % x o ?
location_latitude string X X (@) ?
start_time dateTime X X (@) ?
end_time dateTime NULL NULL NULL ?
0s_name string O X O ?
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os_image_path string O X O ?
software_install struct X X O ?
install_urn | string X X O ?
. strin X X ?
install_path & o
execute_path string X X O ?
resource struct O X X ?
cpumode | string O X X ?
cpu string O X X ?
arch string O X X ?
memory string O X X ?
interfaces array must (@) X O ?
interface struct must O X O ?
. string must (@) X O ?
interface_name
. string @) X O ?
src_vlan_id
. strin X X ?
dst_vlan_id & O
string @) X X ?
src_mac_address
strin X X ?
dst_mac_address & O
. string X X (@) ?
ip_address
. string X X (@) ?
ip_netmask
ip_type | string X X (@) ?
vlan_id int X ?
linkSlivers array must (@) X O ?
linkSliver struct must O X O ?
sliver_id string must O X O ?
link_type string O X X ?
link_subtype string O X X ?
parent_sliver_id string O X X ?
vlan_id int X X ?
resource struct O X X ?
class string O X X ?
bandwidth | string O X X ?
burstSize | string O X X ?
. string O X X ?
queuingDelay
interfaces struct O X X ?
interface must O X X ?
. strin X X ?
interface_name & O
binds array X X X ?
bind struct X X X ?
bind_name string X X X ?
parent_sliver_id string X X X ?
bind_infos array must X X X X
bind_info struct X X X X
. string X X X X
sliver_name
. strin X X X X
interface_name &
vlan_id int X X X X
string X X X X

macaddress
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infraSpec base64 X X X X
mapping array X X X ?
amap struct X X X ?
sliver_id string X X X ?

location string X X X ?
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3.33  RunSlivers
request
methodName param type VN—PG | YN>VN | PG=VN G-LAMB
DA—VN
request.RunSlivers {
command_version string must O O (@) O
src_infra_name string must O O (@) O
dst_infra_name string must O O (@) O
src_slice_id string must O O (@) O
nodeSlivers array must O O O ?
nodeSliver struct must O O O ?
sliver.id string must O O (@) ?
linkSlivers array must O O O ?
linkSliver struct must O (@) (@) ?
sliver_id string must O ©) (@) ?
}
reply
G-LAMB
methodName param type VN—PG | VN—VN | PG—VN
DA—VN
-8BV ad =AY —P G
reply.RunSlivers {
command_version string must O (@) @) O
src_infra_name string must O O (@) O
dst_infra_name string must O O (@) O
src_slice_id string must O (@) @) O
return_code int must O O O O
nodeSlivers array must O O (@) O
nodeSliver struct must O @) @) O
sliver_id string must O (@) ©) O
return_code int must O X X X
linkSlivers array must O O (@) O
linkSliver struct must O @) ) O
sliver.id string must O O (@) O
return_code int must (@) X X X

30




3.34  StopSlivers
request
methodName param type VN—PG | YN>VN | PG=VN G-LAMB
DA—VN
request.StopSlivers {
command_version string must O O (@) O
src_infra_name string must O O (@) O
dst_infra_name string must O O (@) O
src_slice_id string must O O (@) O
nodeSlivers array must O O O ?
nodeSliver struct must O O O ?
sliver.id string must O O (@) ?
linkSlivers array must O O O ?
linkSliver struct must O (@) (@) ?
sliver_id string must O ©) (@) ?
}
reply
G-LAMB
methodName param type VN—PG | VN—VN | PG—VN
DA—VN
-8BV ad =AY —P G
reply.StopSlivers {
command_version string must O (@) @) O
src_infra_name string must O O (@) O
dst_infra_name string must O O (@) O
src_slice_id string must O (@) @) O
return_code int must O O O O
nodeSlivers array must O O (@) O
nodeSliver struct must O @) @) O
sliver_id string must O (@) ©) O
return_code int must O X X X
linkSlivers array must O O (@) O
linkSliver struct must O @) ) O
sliver.id string must O O (@) O
return_code int must (@) X X X
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3.35 DeleteSlice

request
methodName param type VN—PG | YN>VN | PG=VN G-LAMB
DA—VN
request.DeleteSlice {
command_version string must O O (@) O
src_infra_name string must O O O O
dst_infra_name string must O O O O
src_slice_id string must O O (@) O
}
reply
methodName param type VN—PG | VN—VN | PG—VN G-LAMB
DA—VN
-8BV ad =AY —P G
reply.DeleteSlice {
command_version string must O O (@) O
src_infra_name string must O (@) @) O
dst_infra_name string must O (@) @) O
src_slice_id string must O O (@) O
return_code int must (@) O O O

}
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3.3.6

DeleteSlivers

request
methodName param type VN—PG | YN>VN | PG=VN G-LAMB
DA—VN
request.DeleteSlivers {
command_version string must X X O O
src_infra_name string must X X O (@)
dst_infra_name string must X X O O
src_slice_id string must X X O O
nodeSlivers array must X X (@) O
nodeSliver struct must X X O O
sliver_id string must X X O (@)
linkSlivers array must X X (@) O
linkSliver struct must X X (@) O
sliver_id string must X X (@) O
}
reply
methodName param type VN—PG | VN—VN | PG—VN G-LAMB
DA—VN
-8BV ad =AY —P G
reply.DeleteSlivers {
command_version string must X X (@) O
src_infra_name string must X X O O
dst_infra_name string must X X O O
src_slice_id string must X X (@) O
return_code int must X X (@) O
nodeSlivers array must X X O O
nodeSliver struct must X X @) O
sliver_id string must X X O O
return_code int must X X - -
linkSlivers array must X c O O
linkSliver struct must X X ©) O
sliver id string must X X @) O
return_code int must X X - -
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3.3.7  Resourcesinfo
request
methodName param type VN—PG | YN>VN | PG=VN G-LAMB
DA—VN
request.Resourceslnfo {
command_version string must X X O O
src_infra_name string must X X O (@)
dst_infra_name string must X X O O
src_slice_id string must X X O O
nodeSlivers array X X X X
nodeSliver struct X X X X
sliver_id string X X X X
linkSlivers array X X X X
linkSliver struct X X X X
sliver_id string X X X X
}
reply
methodName param type VN—PG | VN—VN | PG—VN G-LAMB
DA—VN
-8BV ad =AY —P G
reply.Resourcesinfo {
command_version string must X X (@) O
src_infra_name string must X X O O
dst_infra_name string must X X O O
src_slice_id string must X X (@) O
return_code int must X X O O
nodeSlivers array must X X1 X X1 ? ?
nodeSliver struct must X X1 X X1 ? ?
sliver_id string must X X1 X X1 ? ?
sliver name string X X X XA ? ?
available boolean must X X1 X X1 ? ?
node_type string must X X1 X %1 ? ?
localtion_name | string X X X XA ? ?
) string X X1 X X1 ? ?
localtion_country
) ) string X X1 X X1 ? ?
location_longitude
location_latitude string x K x K ? ?
exclusive bool X X1 X X1 ? ?
start_time dateTime X %A1 X %1 ? ?
end_time dateTime X %A1 X %1 ? ?
0s_name string x X1 X XA ? ?
os_image_path | string x X1 X X1 ? ?
interfaces array must X X1 X X1 ? ?
interface struct must X X1 X XA ? ?
. string must X X1 X XA ? ?
interface_name
linkSlivers array must X X1 X X1 ? ?
linkSliver struct must x X1 X X1 ? ?
sliver_id string must x X1 X XA ? ?
sliver name string X %A1 X %1 ? ?
souce_id string must x X1 X XA ? ?
. string must X X1 X XA ? ?
souce_interface
dest_id string must X %1 X %1 ? ?
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dest_interface | string must X %1 X %1 ? ?
bandwidth string X X1 X X1 ? ?
packet_size int X X1 X X1 ? ?
latency string X XA X X1 ? ?
packet_loss string X X1 X X1 ? ?
class string X XA X X1 ? ?

35




3.3.8 SliverStatus

request
methodName param type VN—PG | YN>VN | PG=VN G-LAMB
DA—VN
request.SliverStatus {
command_version string must O O (@) O
src_infra_name string must O O (@) O
dst_infra_name string must O O (@) O
src_slice_id string must O O (@) O
nodeSlivers array must O O (@) O
nodeSliver struct must O @) ©) ®)
sliver.id string must O O (@) O
linkSlivers array must O O (@) O
linkSliver struct must O @) O O
sliver_id string must O ©)
}
reply
G-LAMB
methodName param type VN—PG | VN—VN | PG—VN
DA—VN
-8BV —[HV —P G
reply.SliverStatus {
command_version string must O (@) @) O
src_infra_name string must O (@) @) O
dst_infra_name string must O O (@) O
src_slice_id string must O (@) @) O
return_code int must O (@) @) O
nodeSlivers array @) @) O O
nodeSliver struct must O @) @) O
sliver_id string must O (@) ©) O
sliver_status string O (@) @) O
interfaces array must O @) O O
interface struct must O @) ) O
) string must O O @) O
interface_name
interface_status string must O O O O
linkSlivers array must O O (@) O
linkSliver struct must O @) ) O
sliver_id string must O @)
sliver_status string must O
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3.3.9 SliceStatus

request
methodName param type VN—PG | YN>VN | PG=VN G-LAMB
DA—VN
request.SliceStatus {
command_version string must X X X X
src_infra_name string must X X X X
dst_infra_name string must X X X X
src_slice_id string must X X X X
}
reply
methodName param type VN—PG | VN—VN | PG—VN G-LAMB
—~EV |—B|vV [—-p |PATW
—G
reply.SliceStatus {
command_version string must X X X X
src_infra_name string must X X X X
dst_infra_name string must X X X X
src_slice_id string must X X X X
return_code int must X X X X
nodeSlivers array must X X X X
nodeSliver struct must X X X X
sliver_id string must X X X X
sliver_status string X X X X
interfaces array must X X X X
interface struct must X X X X
interface_name string x x x %
interface_status string must X x X %
linkSlivers array must X X X X
linkSliver struct must X X X X
sliver_id string must X X X X
sliver_status string must X X X X
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3.3.10 NodeSliverStatistics

request
methodName param type VN—PG | YN>VN | PG=VN G-LAMB
DA—VN
request.NodeSliverStati {
stics
command_version string must O @) O O
src_infra_name string must O O (@) O
dst_infra_name string must O O (@) O
src_slice_id string must O O (@) O
nodeSlivers array must O O O O
nodeSliver struct must (@) @) @) O
sliver_id string must O (@) @) O
}
reply
methodName param type VN—PG | VN—VN | PG—VN (D;;If\’\//l'\?
—BV |—-BV |-P e
reply.NodeSliverStatisti {
cs
command_version string must O (@) @) O
src_infra_name string must O O (@) O
dst_infra_name string must O O (@) O
src_slice_id string must O (@) @) O
return_code int must O @) ©) O
nodeSlivers array must O O (@) O
nodeSliver struct must O @) @) O
sliver_id string must O (@) ©) O
timestamp dateTime X X X X
cpu int X X X X
memory int X X X X
storage int X X X X
interfaces array X X X X
interface struct X X X X
interface_name string % x x X
int X X X X
tx_packets
int X X X X
rx_packets
int X X X X
tx_bytes
int X X X X
rx_bytes

}
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3.3.11  LinkSliverStatistics
request
methodName param type VN—PG | YN>VN | PG=VN G-LAMB
DA—VN
request.LinkSliverStatis
tics {
command_version string must X X X X
src_infra_name string must X X X X
dst_infra_name string must X X X X
src_slice_id string must X X X X
linkSlivers array must X X X X
linkSliver struct must X X X X
sliver_id string must X X X X
1
reply
meneEl e param type VN—PG | WN—VN | PgowN | OTHAMB
DA—VN
—[BV =BV —P
—G
reply.LinkSliverStatistic
s {
command_version string must X X X X
src_infra_name string must X X X X
dst_infra_name string must X X X X
src_slice_id string must X X X X
return_code int must X X X X
linkSlivers array must X X X X
linkSliver struct must X X X X
sliver_id string must X X X X
timestamp dateTime X X X X
tx_packets int X X X X
rx_packets int X X X X
tx_bytes int X X X X
rx_bytes int X X X X
latency string X X X X
packet_loss string X X X X
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4 Sample

4.1 Create VNode-ProtoGENI federated slice 1

3 Nodes in each domain

B | ogical Configuration Inter-domain Link N
m VNode slice definition (Submitted to VNode portal) VN mapped
mapping vNode vNode(PN) to Utah GW
[rp-nh1] [rp-nh7]

VNode part slice

slicespec

NodeSliver, 1
RO 0 O O ING 0@ OL O E)T
isoz
2 Nodesli
odeSliver,
e ® O ¢ <SP021> O W

N,d&esliver
~<SP031> O

o i

—_—

1

-

NodeSliver
<SP011>

—
7 o
O—Q*™40 nscsp1

vip2=*pn21
el
102

el
vipl_.+tin22

o2
O Nscsp2
e1 ()
r

T T
i ———

N g -

mapping [ vNo 5 g ProtoGENI part slice is enclosed

[rp-nh5] [rp-nhé] in a PVN (Pseudo Virtual Node)

Fig. 4.1-1 Create VNode-ProtoGENI federated slice
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4.2 Create VNode-ProtoGENI federated slice 2
(1)VNode side

mapping

AGW vNode vNode
[agw-f9] [rp-nh5] [PN1]

P e e

slicespec

“Oytsoz 3wz Ll
21, . NodeSliver

<SP011>

w2l ¢
3 vp2

1
AGW *®

<AGO00>

NodeSliver
<SP012>

wh1 ¢
AGW &
<AG02> \

\---------'

i ——————

mapping

AGW vNode
[agw-f10] [rp-nh6]

(2)ProtoGENI side

mapping

vNode vNode
[PN2] [rp-nhxx]

T e,

1 2
O (O NscsP1
spo11 () -
spo12 ()

slicespec

O (O Nscsp2

 —————————— -

b

mapping

vNode
[rp-nhxx]
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4.3

Slice convert (VNode-VNode)

Domain 1 (VNode)

Domain 2 (VNode)

Link Sliver
Domain 1
LS

Domapn 1
LS

Domain 1
LS

NodeSliver
NS

NSC (Node
Component)

NS-LS

Slive

<?xml version="1.0" encoding="UTF-8"7>
<slice-design>
<slicespec name="NICT_Slice_ST002">
<sliverdef>
<linkSlivers>
<I-- LinkSliver LSO1 -->
<linkSliver name="LS01” type="1ink” subtype="GRE">
<resources>
<resource key="bandwidth” value="100M" />
<resource key="burstSize” value="1024" />
<resource key="performancelsolation” value="policing” />
</resources>
<vports>
<vport name="el”/>
<vport name="e2”/>
</vports>
</1inkSliver>
<I-- LinkSliver LS02 —->
<linkSliver name="LS02" type
<resources from="e1” to=
<resource key="bandwidth” value="100M" />
<resource key="burstSize” value="1024" />
<resource key="performancelsolation” value="policing” />
<{/resources>
<resources from="e2" to="e1” >
andwidth” value="1000k” />
urstSize” value="1024" />
<resource key="performancelsolation” value="policing” />
<{/resources>
<vports>
<vport name="e1”/>
<vport name="e2"/>
</vports>
</linkSliver>
<I-- LinkSliver LS04 ——>
<linkSliver name="LS04” type="link” subtype="GRE">
<resources>
<resource key="bandwidth” value="50M" />
<resource key="performancelsolation” value="policing” />
<{/resources>
<vports>
<vport name="
<vport name="
</vports>
</linkSliver>
<I-- LinkSliver LS05 ——>
<linkSliver name="LS05” type="link” subtype="GRE">
<resources>
<resource key="bandwidth” value="50M" />
<resource key="performancelsolation” value="policing” />
<{/resources>
<vports>
<vport nam
<vport name=
</vports>
</linkSliver>
</linkSlivers>
<nodeS| ivers>
<nodeS|iver name="NS00” type="prog”>
<vports>
<vport name="vp1”/>
<vport name="vp2“/>
<vport name="vp3”/>
</vports>
<hierarchy>
<sliverdef>
<nodeSlivers>
<nodeS| iver name="SP00">
<vports>

" subtype="GRE">

<vport name=
</vports>
<instance type="SlowPath_VM" subtype="KVM">
<{resources>
<resource ke
<resource ke
<resource key _
<resource key="memory” value="2048" />
</resources>
<params>
<param
value="http://192. 168. 50. 58/nict-test/sp/KVM_Ubuntu1010Server32. img” />
</params>
</instance>
</nodeS | iver>
</nodeSlivers>
<linkSlivers>
<linkSliver name="1n01" type="1link”>
<vports>
<vport name="el” />
<vport name="e2” />
</vports>
</linkSliver>
<linkSliver name="1n02" type="1ink”>
<vports>
<vport name="el” />
<vport name="e2” />
</vports>
</linkSliver>
</linkSlivers>

key="boot Image”

<?xml version="1.0" encoding="UTF-8"7>
<slice-design>
<slicespec name="Federation_Sl|ice NSO1">

<sliverdef>
<linkSlivers>
<linkSliver name="In01" type="1link">
{vports>

<vport name="el” />
<vport name="e2” />
</vports>
</linkSliver>

<linkSliver name="In02" type="1ink">
<vports>
<vport name="el” />
<vport name="e2” />
</vports>
</linkSliver>

<linkSliver name="1n03" type="1link">
<vports>
<vport name="el” />
<vport name="e2” />
</vports>
</linkSliver>
</linkSlivers>

<nodeS|ivers>
<nodeS|iver name="SP011” type="prog”>
<vports>
<vport name="vip1” />
<vport name="vip2” />
</vports>

<hierarchy>
<sliverdef>
<nodeS|ivers>
<nodeS| iver name="NSCSP1”>

<vports>
<vport nai v
<vport name="vip2” />

</vports>

<instance type="SlowPath_VM” subtype="KVM">
<{resources>

<resource key="cpumode” value="dedicated” />

<resource key="cpu” value="
<resource key="arch” value="x86_64" />
<resource key="memory” value="2048" />
<{/resources>
<params>
<param
value="http://192. 168. 50. 58/nict-test/sp/KVM_Ubuntu1010Server32. img” />
</params>
</instance>
</nodeS|iver>
</nodeS| ivers>
<linkSlivers>
<linkSliver name="1n01" type="1ink">
<vports>
<vport name="el” />
<vport name="e2” />
</vports>
</linkSliver>
</1inkSlivers>
</sliverdef>
<structure>
<bind name="wn11">
<vport sliverID="__TOP__" portname="vip1” />
<vport sliverID="In01" portname="el” />
</bind>

key="boot Image
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NS-Bind

NS
PVN

NSC (Node
Component)

NSC-NSC

NSC

NSC-NSC

Sliver|

</sliverdef>
<structure>
<bind name="wn11">
<vport sliverID="
<vport sliverID=
</bind>
<bind name="wn12">
<vport sliverl
<vport sliverID="In01" portname="e2" />
</bind>
<bind name="wn21">
<vport sliverID=
<vport sliverID=
</bind>
<bind name="wn22">
<vport sliver1D="SP00” portname="vip2” />
<vport sliverID="1n02" portname="e2" />
</bind>
</structure>
<params>
<param key="authKey” value="ssh-dsg
AAAAB3NZaC1kc3MAAACBANeY270yhAe i ruCPEBUOr cVr i x81fuHQ3mZsGnU4Wi Obi JOmKNI81RTthy/Ka/QfutNX
NQO4k | dd5nvOfP i ryBHVov7ThoUr 0xKotbspAVUS8 j3NEE | cuayNAnu9f 7buPag49XRWETXvsyAaUvbY4zMT2CVta
+2PtUezJPJ9sROGbAAAAFQChZ64YHENS 1 j8SaAdugH | vZafxhwAAATEApWREg2nT+K43MFFpF cNFKXoAZGwaW+E4
7CyfhKdg+0104j91ap0yLIFPZavIQ9U4DFGadHx | 7tYhJ1uMSzt/01X27a jpge3ZB4yNLm+EPSItRLT 1mh9v6CJk
00YnJLUbSIFJVa9MQK,/L jXWn1dgkvarWChgomU4F InZr |MSGROAAACAHOYQ i 3yPg+fVBgdBhyrRhQdV1XN26Y3g
6CUEDBCLTKYS1E2N26FN4VANE i VL tBweczZM | RzVkz 16gUQW2 jtCrZ5xr c2BNg | XOOUAhgJ+HwY+QaalaRuwbwi
N8 jQ7t3vOFvt88DK8LRFAi+P|07bFDAGLfdd1Upf8XW2W3AADPg= vnode@ubuntul” />
</params>
</hierarchy>
</nodeSl iver>

"_TOP_"

”_TOP__" portname="vp2” />
In02” portname="el1” />

<nodeSliver name="NS01” tvpe="prog”
<vports>
<vport name="vp1”/>
<vport name="vp2”/>
vpart:
<hierarchy>
<sliverdef>
<nodeS|ivers>
<nodeS| iver name="SP011">
<vports>
<vport name="vip1” />
<vport name="vip2” />
</vports>

PNO1

<hierarchy>
<sliverdef>
<nodeS|ivers>
<nodeS|iver name="NSCSP1” type="prog”>
<vports>
<vport name="vip1” />
<vport name="vip2” />
</vports>
<instance type="SlowPath_VM” subtype="KVM">

<resources>
<resource key="cpumode” value="dedicated” />

</resources>
<params>
<param
value="http://192. 168. 50. 58/nict-test/sp/KVM_Ubuntu1010Server32. img” />
</params>
</instance>
</nodeS|iver>
</nodeS| ivers>
<linkSlivers>
<linkSliver name="1n01" type="link”>
<vports>
<vport name="el” />
<vport name="e2” />
</vports>
</linkSliver>
</linkSlivers>
</sliverdef>
<structure>
<bind name="wn11">
<vport sliverID="__TOP__“ portname="vip1” />
<vport sliverID="In01" portname="el” />
</bind>
<bind name="wn12">
<vport sliverID="SP00” portname="vip1” />
<vport sliverID="In01" portname="e2" />
</bind>
</structure>
<params>
<param key="authKey” value="ssh-dsg
AAAAB3NzaC1kc3MAAACBANeY270yhAe i ruCPEBUOr cVr i x81fuHQ3mZsGnUAWi Ob i JOMKNI81RTthy/Ka/QfutNX
NQO4k | dd5nvOfP i ryBHVov7TboUr0xKotbspAVUS j3NEE | cuayNAnu9f 7buPag49XRWETXvsyAaUvbY4zMT2CVta
+2PtUezJPJ9sROGbAAAAFQCbz64YHENS 1 j8SaAduqH | vZafxhwAAATEApWRSg2nT+KA43MFFpF oNTKXoAZGwAW+E4
7CyfhKdg+0104 j91apOyLIFPZqv1Q9U4DFGadHx | 7tYhJ1uMSzt/01X27a jpge3ZBAyNLm+EPSTRLT 1mh9v6CJk
00YnJLUbSIFJVa9MK/L jXWn1dgkvarWCWaomU4F InZr | AMSGQOAAACAHOYQ i 3yPg+fVBgdBhyrRhQdV1XN26Y3g
6cUEDBCLTKYS1E2N26FN4VONE i VL tBweczZMIRzVkz 1 6gUQW2 jtCrZ5xr c2BNg | XOOUAhgMJ+HwY+QaaOqRuwbw i
N8 jQ7t3vOFvt88DK8LRFAi+P107bFDAGLFdd1Upf8XW2W3AADPg= vnode@ubuntul” />
</params>
</hierarchy>

key="boot Image”

</nodeS|iver>

<nodeS| iver name="SP012">
<vports>
<vport name="vipl1” />
<vport name="vip2” />
</vports>

<hierarchy>

<bind name="wn12">
<vport sliverID="SP00” portname="vip1” />
<vport sliverID="In01" portname="e2" />
</bind>
{/structure>
<params>
<param key="authKey” value="ssh-dsg
AAAAB3NZaC1kc3MAAACBANeY270yhAe i ruCPEBUOr cVr i x81fuHQ3mZsGnU4Wi Obi JOmKNI81RTthy/Ka/QfutNX
NQO4k | dd5nvOfPi ryBHVov7TboUr0xKotbspAVUS j3NEE | cuayNAnu9f 7buPag49XRWETXvsyAalvbY4zMT2CVta
+2PtUezJPJIsROObAAAAFQCbz64YHENS 1 j8SaAdugH | vZafxhwAAATEADWR5g2nT+K43MFFpF cNfKXoAZGw4W+E4
7CyfhKdg+0104j91ap0yLIFPZqvIQ9U4DFGadHx | 7tYhJ1uMSzt/01X27a jpge3ZBAyNLm+EPSItRLT 1mh9v6CJk
00YnJLUbSIFJVa9MaK/L jXWnIdgkvarWCWaomU4F InZr | AMSGQOAAACAHOYQ i 3yPg+fVBgdBhyrRhQdV1XN26Y3g
6cUEDSCLTKYS1E2N26FNAVANE i VL tBweczZMIRzVkz16gUQW2 jtCrZ5xr c2BNg | XOOUAhgJ-+HwY+Qaa0aRuwbwi
N8 jQ7t3vOFvt88DKBLRFAi +P107bFDAGLFdd 1Upf8XW2W3AADPg= vnode@ubuntul” />
</params>
</hierarchy>

</nodeS|iver>

<nodeS|iver name="SP012” type="prog”>
<vports>
<vport name="vip1” />
<vport name="vip2” />
</vports>
<hierarchy>
<sliverdef>
<nodeS| ivers>
<nodeS|iver name="NSCSP2">
<vports>
<vport name="vipl” />
<vport name="vip2” />
</vports>
<instance type="SlowPath_VM” subtype="KVM">
<{resources>
<resource key="cpumode” value="dedicated” />
<resource key="cpu” value="1" />
<resource key="arch” value="x86_64" />
<resource key="memory” value="2048" />
<{/resources>
<params>
<param
value="http://192. 168. 50. 58/nict-test/sp/KVM_Ubuntu1010Server32. img” />
</params>
</instance>
</nodeS|iver>
</nodeS| ivers>
<linkSlivers>
<linkSliver name="1n01" type="link”>
<vports>
<vport name="el” />
<vport name="e2" />
</vports>
</linkSliver>
</linkSlivers>
</sliverdef>
<structure>
<bind name="wn11">
<vport sliver
<vport sliver
</bind>
<bind name="wn12">
<vport sliverID="SP00” portname="vi
<vport sliverID="In01" portname=
</bind>
<{/structure>
<params>
<param key="authKey” value="ssh-dsg
AAAAB3NZaC1kc3MAAACBANeY270yhAe i ruCPEBUOr cVr ix81fuHQ3mZsGnU4WiObi JOmKNI81RTthy/Ka/QfutNX
NQO4k | dd5nvOfPiryBHVov7ThoUr0xKotbspAVU8 j3NEE | cuayNAnu9f 7buPqg49XRWETXvsyAalvbY4zMT2CVta
+2PtUezJPJ9sROGbAAAAFQChz64YHENS 1 j8SaA4ugH | vZafxhwAAATEApWRS g2nT+KA43MFFpF cNfKXoAZGwAW+E4
TCyfhKdg+0104 j91ap0yLIFPZqvIQ9U4DFGadHx | 7tYhJ1uMSzt/01X27a jpge3ZBAyNLm+EPSTtRLT Imh9v6CJk
00YnJLUbSIFJVa9MaK/L jXWnIdgkvarWCWaomU4F InZr | dMSGQOAAACAHOYQ i 3yPg+fVBgdBhyrRhQdV1XN26Y3g
6cUEDBCLTKYS1E2N26FN4VONE i VL tBweczZMIRzVkz 1 6gUQW2 jtCrZ5xr c2BNg | XOOUAhghJ+HwY+QaaOaRuwbw i
N8 jQ7t3vOFvt88DKBLRFAi+P|07bFDAGLddIUpf8XW2W3AADPg= vnode@ubuntul” />
</params>
</hierarchy>

key="boot Image”

__TOP__" portnai
="1n01" portname="

</nodeS| iver>
</nodeS| ivers>

<sliverdef>
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<nodeS|ivers>
<nodeS| iver name="NSCSP2” type="prog”>
<vports>
<vport name="vipl” />
<vport name="vip2” />
</vports>
<instance type="SlowPath VM" subtype="KVM">
<resources>
<resource key="cpumode” value="dedicated” />
<resource key="cpu” value="1" />
<resource key="arch” value="x86_64" />
<resource key="memory” value="2048" />
</resources>
<params>
<param key="boot Image”
value="http://192. 168. 50. 58/nict-test/sp/KVM_Ubuntu1010Server32. img” />
</params>
</instance>
</nodeS| iver>
</nodeS | ivers>
<linkSlivers>
<linkSliver name="In01" type="1link">
<vports>
<vport name="e1” />
<vport name="e2” />
</vports>
</linkSliver>
</linkSlivers>
</sliverdef>
<structure>
<bind name="wn11">
<vport sliverID="__TOP__” portname="vip1” />
<vport sliverID="In01" portname="el” />
</bind>
<bind name="wn12">
<vport sliverID="SP00” portname="vip1” />
<vport sliverID="In01" portname="e2" />
</bind>
<{/structure>
<params>
<param key="authKey” value="ssh-dsg
AAAAB3NZaC1kc3MAAACBANeY270yhAe i ruCPEBUOr cVr ix81fuHQ3mZsGnU4Wi Obi JOmKNI81RTthy/Ka/QfutNX
NQO4k | dd5nvOfPi ryBHVov7TboUr0xKotbspAVUS j3NEE | cuayNAnu9f 7buPag49XRWETXvsyAaUvbY4zMT2CVta
+2PtUezJPJ9sROGbAAAAFQCbz64YHENS 1 j8SaAdugH | vZafxhwAAATEApWREg2nT+KA3MFFpF cNfKXoAZGwAW+E4
7CyfhKdg+0104 j91apOyLIFPZqv1Q9U4DFGadHx | 7tYhJ1uMSzt/01X27a jpge3ZBAyNLm+EPSTLRLT 1mh9v6CJk
00YnJLUbSIFJVa9MaK/L jXWn1dgkvarWCWaomU4F InZr | AMSGQOAAACAHOYQ i 3yPg+fVBgdBhyrRhQdV1XN26Y3g
6cUEDBCLTKYS1E2N26FN4VONE i VL tBweczZMIRzVkz 16gUQW2 jtCr Z5xr c2BNg | XOOUAhghJ+HwY+QaaOqRuwbw i
N8 jQ7t3vOFvt88DKBLRFAi+P107bFDQGLfdd1Upf8XW2W3AADPg= vnode@ubuntul” />
</params>
</hierarchy>

</nodeSliver>
</nodeSlivers>
<linkSlivers>
<linkSliver name="1n01" type="1ink">
<vports>
/>
/>

</vports>

</linkSliver>

<linkSliver name="1n02" type="1ink">
<vports>

</vports>

</linkSliver>

<linkSliver name="1n03" type="link”>
<vports>

</vports>
</linkSliver>
</linkSlivers>
</sliverdef>
<structure>
<bind name="wn11">
<vport sliverl
<vport sliverID=
</bind>
<bind name="wn12">
<vport sliverID="SP011” portname="vip1” />
<vport sliverID="In01" portname="e2" />
</bind>
<bind name="wn21">
<vport sliverID="__TOP__" portname="vp2" />
<vport sliverID="In02" portname="el” />
</bind>
<bind name="wn22">
<vport sliverID="SP012” portname="vip2” />
<vport sliverID="In02" portname="e2" />
</bind>
</structure>
<params>
<param key="authKey” value="ssh-dsg
AAAAB3NzaC1kc3MAAACBANeY270yhAe i ruCPEBUOr cVr i x81fuHQ3mZsGnU4Wi Ob i JOmKNI81RTthy/Ka/QfutNX
NQO4k | dd5nvOfP i ryBHVov7TboUr0xKotbspAVUS j3NEE | cuayNAnu9f 7buPag49XRWETXvsyAaUvbY4zMT2CVta
+2PtUezJPJ9sROGbAAAAFQCbz64YHENS 1 j8SaAduqH | vZafxhwAAATEApWREg2nT+K43MFFpF oNTKXoAZGwAW+E4
7CyfhKdg+0104 j91apOyLIFPZqv1Q9U4DFGadHx | 7tYhJ1uMSzt/01X27a jpge3ZBAYNLm+EPSTRLT 1mh9v6CJk
00YnJLUbSIFJVa9MaK/L jXWn1dgkvarWCWaomU4F InZr | AMSGQOAAACAHOYQ i 3yPg+fVBgdBhyrRhQdV1XN26Y3g
6cUEDBCLTKYS1E2N26FNAVONE i VL tBweczZMIRzVkz 1 6gUQW2 jtCrZ5xr c2BNg | XOOUAhgMJ+HwY+QaaOqRuwbw i
N8 jQ7t3vOFvt88DK8LRFAi+P107bFDQGLfdd1Upf8XW2W3AADPg= vnode@ubuntul” />
</params>
</hierarchy>
</nodeS| iver>
<nodeS|iver name="NS02” type="prog”>
<vports>
<vport name="vp1”/>
<vport name="vp2”/>
</vports>

"_TOP__” portname="vp1” />
n01” portname="e1” />

<nodeS|iver name="PNO1” type="prog”>
<vports>
<vport name="vp1”/>
<vport name="vp2”/>
</vports>
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<hierarchy>
<sliverdef>
<nodeS|ivers>
<nodeS| iver name="SP02">
<vports>
<vport name="vip1” />
<vport name="vip2” />
</vports>
<instance type="SlowPath_VM" subtype="KVM">
<resources>
<resource key="cpumode” value="dedicated” />
<resource key="cpu” value="1" />
<resource key="arch” value="x86_64" />
<resource key="memory” value="2048" />
</resources>
<params>
<param
value="http://192. 168. 50. 58/nict-test/sp/KVM_Ubuntu1010Server32. img” />
</params>
</instance>
</nodeS| iver>
</nodeS|ivers>
<linkSlivers>
<linkSliver name="In01" type="1ink">
<vports>
<vport name="el” />
<vport name="e2” />
</vports>
</linkSliver>
<linkSliver name="1n02" type="1ink">
<vports>
<vport name="el” />
<vport name="e2" />
</vports>
</linkSliver>
</linkSlivers>
</sliverdef>
<structure>
<bind name="wn11">
<vport sliverID="__TOP__ " portname="vpl” />
<vport sliverID="In01" portname="e1” />
</bind>
<bind name="wn12">
<vport sliverID="SP02” portname="vipl” />
<vport sliverID="In01" portname="e2" />
</bind>
<bind name="wn21">
<vport sliverID="__TOP__" portname
<vport sliverID="1n02" portname="e1” />
</bind>
<bind name="wn22">
<vport sliverID="SP02” portname=

key="boot Image”

“vip2” />

<vport sliverID="1n02" portname="e2" />
</bind>
</structure>
<params>
<param key="authKey” value="ssh-dsg

AAAAB3NZaC1kc3MAAACBANeY270yhAe i ruCPEBUOr cVr ix81fuHA3mZsGnUA4Wi Obi JOmKNI81RTthy/Ka/Qf utNX
NQO4k | dd5nvOfP i ryBHVov7ThoUr 0xKotbspAVUS j3NEE | cuayNAnu9f 7buPag49XRWETXvsyAaUvbY4zMT2CVta
+2PtUezJPJISROGbAAAAFQChZ64YHENS 1 j8SaA4ugH | vZafxhwAAAIEApWREg2nT+KA3MFFpF cNFKX0AZGwAl+E4
TCyfhKdg+0104 j91ap0yLIFPZqvIQ9U4DFGa9Hx | 7tYhJ1uMSzt/01X27a jpge3ZB4yNLm+EPSItRLT 1mh9v6CJk
00YnJLUbSIFJVa9MQK/L jXWnTdgkvarWCWaomU4F InZr | dMSGQOAAACAHoYQ i 3yPg+fVBgdBhyrRhQdV1XN26Y3g
6cUEDBCLTKYSTE2N26FNAVANE i VL tBweczZMIRzVkz 16gUQW2 jtCr Z5xr c2BNg | XOOUAhgMJ+HwY+Qaa0gRuwbw i
N8 jQ7t3vOFvt88DK8LRFAI+P107bFDAGLfdd1Upf8XW2W3AADPg= vnode@ubuntul” />
</params>
</hierarchy>
</nodeS|iver>
<nodeS|iver name="AGO0” type="agw">
<vports>
<vport name="vp1”/>
</vports>
</nodeS|iver>
<nodeS|iver name="AG02" type="agw">
<vports>
<vport name="vp1”/>
</vports>
</nodeS|iver>
</nodeS|ivers>
</sliverdef>

<structure>
<bind name="w11">
<vport slivername="LS01” portname="el”/>
<vport slivername="NSO1” portname="vp1”/>
</bind>
<bind name="w12">
<vport slivername="LS01” portname="e2"/>
<vport slivername="NS00” portname="vp1”/>
</bind>
<bind name="w21">
<vport slivername="LS02” portname="el”/>
<vport slivername="AG00” portname="vp1”/>
</bind>
<bind name="w22">
<vport slivername="LS02" portname="e2"/>
<vport s|ivername="NS00” portname="vp2"/>
</bind>

<hierarchy>
<sliverdef>
<nodeS|ivers>

<nodeS|iver name="SP011">
<vports>
<vport name="vip1” />
</vports>
<instance type="SlowPath_VM" subtype="KVM">
{resources>
<resource key="cpumode” value="dedicated” />
<resource
<resource key="arch” value="x86_64" />
<resource key="memory” value="2048" />
<{/resources>

<bind name="w41">

</instance>
</nodeS|iver>

<nodeS|iver name="SP012">
<vports>
<vport name="vip2” />
</vports>
<instance type="SlowPath_VM" subtype="KVM">
{resources>
<resource key="cpumode” value="dedicated” />
<resource
<resource
<resource
<{/resources>

key="bootlmage”
¥ g

P

<{/instance>
</nodeSliver>

</nodeS|ivers>

<linkSlivers>
<linkSliver name="1n01" type="1link">
<vports>
<vport name="el” />
<vport name="e2" />
</vports>
</linkSliver>
<linkSliver name="1n02" type="1link">
<vports>
<vport name="el” />
<vport name="e2" />
</vports>
</linkSliver>
</linkSlivers>

</sliverdef>

<structure>
<bind name="wn11">
<vport sliverl
<vport sliverl
</bind>
<bind name="wn12">
<vport sliverID="SP02" portname="vip1” />
<vport sliverID="In01" portname="e2" />
</bind>
<bind name="wn21">
<vport sliverID="__TOP__" portname="vp2” />
<vport sliverID="In02" portname="e1" />
</bind>
<bind name="wn22">
<vport sliverID="SP02" portname="vip2” />
<vport sliverID="In02" portname="e2" />
</bind>
</structure>

<params>
Daram key="authk
¥ ¥

__TOP_" portnam
1n01” portname="e1” />

lue="ssh—d!

GRUAWI Obi-JOmKNI81RT th:

Ka/QFuthX

P
AAAAB3NZaC ko 3MAAACBANGY270yhA CPESUOY cVr-ix81fuHA3;

</hierarchy>
</nodeSliver>
<sliverdef>

<structure>
<bind name="wn11">
<vport sliverID="__TOP__" portname="vp1” />
<vport sliverID="In01" portname="e1” />
</bind>
<bind name="wn12">
<vport sliverID="SP011” portname="vip1” />
<vport sliverID="In01" portname="e2” />
</bind>
<bind name="wn21">
<vport sliverID="__TOP__" portname="vp2” />
<vport sliverID="In02" portname="el” />
</bind>
<bind name="wn22">
<vport sliverID="SP012” portname="vip2” />
<vport sliverID="In02" portname="e2" />
</bind>
</structure>
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<vport slivername="LS04"
<vport slivername="NS02"
</bind>
<bind name="w42">
<vport slivernam S04”
<vport slivername="NSO1"
</bind>
<bind name="w51">
<vport slivername="LS05"
<vport slivername="AG02"
</bind>
<bind name="w52">
<vport slivername="LS05"
<vport slivername="NS02"
</bind>
</structure>
</slicespec>

<mapping slice="NICT_SIice_ST002” vnetwork="HakusanST">

<amap nod S00” vnode=

portname="e1”/>
portname="vp1”/>

por tnam
portname='

portname="
portname='

portname="e2"/>
portname="vp2”/>

<amap S01” vnode=
<amap S02” vnode="rp-nh6" />
<amap GO0” vnode="agw-f9” />

<amap node="AG02" vnode="agw-f10" />

</mapping>
</slice-design>

</slicespec>
<mapping slice="NICT_Slice_ST002” vnetwork="HakusanST">
SP011” vnode="rp-nhxx” />
SP012” vnode="rp-nhxx” />
<amap node="PNO1” vnode="PN2" />
</mapping>
</slice-design>
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