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1.1. R

AsH)|= S8 HEKAY 22| AlAE (Networking Resource Management System,
NRM)2 €2 T80 £33 2HOZ HAECs 820 dZ2= 2= HEE s
AZ XA &2 E6HD] ?I8t AHIASE NS SHCt.

1.2. 224

O1=20lM 1998 HEEH HARED| AIES OJelE = XelEO2 24t (st 2FEE IS
ZNE HERIDZ HEGIH 05 A U iole Mel, Jtas2HlA 8 o7 &
A2 JlsotHl ot JIE0ICH O2IE I el Ex5E XastD A= OGF(Open
Grid Forum)OllA= 2002 G0l D2IE2 & AHIA DS Als HEHe WS S8 20!
OGSA(Open Grid Services Architecture)S MZ& otUCH BHE0l 2| OISANHMA=
2EE TR 2200 H2Z JA2H, UERKA AEQ 2els 206! DHZNH UK
2L MHIA EE20| BEEE A2 s elE 829 &Y xdg QolAde 2EE
A0 otLlet HER3A X9 22T RIECH 2l sFUA UERZA X9

Zele tE=, N, QoS, dlzld, terAlZtE ot ct2E2 & ARAXS A0S
Z200 CHet ol 22 L oMl JlsS =& ot= A 0ILCH

8 12 222 G-Lambda, R&2l Phosphorus 12l12 0l=2| EnLighTened 2t DCN
SOl ZZHEWA Mot Us dele &Y stHol AHEH2 LN A4 =O0ICH.
GRS(Grid Resource Scheduler)2 270 2/6t0d NRM(Network Resource Manager)2
HERKZ X9 on s LasCh Jdele SHA UWER3I:s Eof=
A XILIHE 0l 2% = GMPLS(General Multi-Protocol Label Switching) 2182l X0 &

dgds B0l AF=Eot] UL

© Grid Applications
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CRAM : Computing Resource Managar
GRS Grid Resaurcs Schadular

GM &1 : Grid Neteork Servics Inberface
NFS  Hetworking Rasaune Mankgar

(08 3) 02IE AHEHt XA 22 HUMe 4%



2. M AlAEIS] D4

NRM 2 & Z2E &386H)| ot F&SE Ao EZ22XE |AGHD UL,
HER3D T2 SHHE =43 o st 2= ZIHUX 2CH NRM 2 QoS 2
QTAE, WI2FAIZE, AMZIE & 2ot SO AL JIEGtH EciE AXILIHE 0]
ME&= GMPLS B 20 CHot F=&SE WESRK AL Z2HA sXHO IHd &0l
8 00k StCH. GNSI(Grid Network Service Interface) QIEHIOIAE A4 U=s X
22|E £8ol)| {5t OGF 21 WSRF(Web Services Resource Framework) J|gtQl
2 Sl RN s= oot UCH et XA o2, &, oM, &EH =3 S2 HIAIXIDt
IZSC 0, GMPLS EclilE AXILIHE S 2HESHI| f18 QoS & CHst HEfQ (& 2482
LIt Tet0IEOF 282 QUL

ol ol

o

0

2.1, dH=74dx

L
@,._ ;) GRS

4 cusl

GMPLS
G 2 N

GHPLE
LT LES
GMPLS
o] 4 3

GHMH : Grid Metaork Massage Handler
GMS : Grid Netaark Scheduler

GUMH : GUHNI Message Handler

G-LUNI : Grid Wser Metaork Interface

(0% 2) NRM 2 2& % GNSI /& H 0l A

[on

NRM Ol = GRS 2t2| 2IE{HI0IAE 218t GNMH(Grid Network Message Handler), HIER 3
e =452 AHEYS +=3ol= GNS(Grid Network Scheduler), GMPLS HI O & 22|
OIEH Ol AE <8 GUMH(G-UNI Message Handler)2 A& CH GNS OiME UWERK3A
ol =as HHE HMAHSO fhA D21E WERKZD HBZ2(GNP : Grid Network
Path)2 AT = FMeE EZ2XE MAH0IH, GRS = MA= GNP E Eoff =cl&Ql
J2lE UWERKA KA (GNR : Grid Network Resource)S MASHCH MAE GNR Ol Uiot™
AZHH €2 o4 JHSl o0l Ol HAIM, 2+ 022 Resv ID(Reservation ID)E S56t0d
SYUGHH 22T UWERK a2l oyt 43501 0|2 &EICH 08 3 2 GNP, GNR
Jdeld) Resv ID k2 2+EAE LIEFHYHLCE.



Grid Mebwark Grid Resaurce
Path Reservation

Site D
Nades

Earidwidth

GHP Avallable
Eandwidth

Latency

Siapis

GNP HIOI=S1 GNR HIOIZS2 2H= 1:N JHS 2ZAE ItE
GNP HIOIS0IA MSots HHE=

—

HIOIS0| 76t = U4
HIOl=1 GRR(Grid Resource
A2Lt 3Ll GNR HIOI= UM

2.2. GNP, GNR 2

GRSJI J2IE UIEHD N 01242 REGHE F20) 471XS IS ABE + UCH T
o0l CHEH OHEA0| BRE 2 S EE | |
n-

A0 D1 8Fat oLt B

GNRHID
GHP-1D
Site 05
Bandwidth
Latency
Status

HE O

i B R

AI2HO

Eot= ol Jletel 2

Reservation) HIOIS2 2 H
St =20 e AlZ2tE &=

Sl XH ol 2

Demand)

ENR-ID
Stant-Tima
End-Time
Bamndwidih
Status
Link Froparty

(08 3) GNP, GNR, Resv 2t HI 2t Xt=

T EAHS A2 ofer & el 20t
JIBEe] 2JHXI2l Kt Ofle 2”0l Jis

FA

=2 = 81[}.

A2t N JHel GNR
g &= gl GNR
Hel HAHE IHE =
AlLtel2

Otehel AlLtcI 2= OIef D18t 2 CHHl K+ OIS & & & ALl 28 LHEHH L



GRS GNMHO

PCRA GuMH

1: RESV (Prepare) Req
-

2: Resv Request

Resource Prepared

3: Resv Response

4: RESV (Prepare) Res
>

5: RESV (Commit) Req
-

6: Resv Request

Resource Commit

7: Resv Response

8: RESV (Commit) Res
g

12: Notification
-

2.3. Az7=X

11: Notification

e = LSP Setup

9: Resource Allocation

10: Resource
Allocation Response

GNPT, GNRT EIOI=1 GRRT HIOI=S2 2tH.

Grid Network e : ’ Grid Resource
Path Table st Grid Network =5 Reservation Table
st Resource Table

GNP-ID ‘ eNRID Resv-1D
Site IDs ien GNR-ID
Nodes S Start-Time
(supported) Bandwidth “\“. T nEaT b AN “‘\.\ End-Time
GNP Available Bandwidth B i

(supported) Latency .

Status (Free or Activated) i

Status(Free or Activated)

{Assigned) Latency \ {Assigned or Required)

Status
(Activated, Reserved, Prepared)

[ Link Property



GNPT HIOI=2 GNP2F GNRS ZtHl= 1:N JHS Z2HE JIE £ UASLE N IS GNRO| 2
ol & Y =2 GNPII HiSct= E=2 =0te &= S0 GNRT HIOIE2 GNR
GRRS Z«tAHI= 1:N e &ZHE JIE = ULt Reservation0] 7 ot= 02 Al2HE oLt

S GNRetOIA S=2 =+ BIL.

GNP HIOIZ
Grid Network
GMP-1D
Site IDs
Modes
(supported) Bandwidth
GMP Available Bandwidth
(supported) Latency
Status(Free or Activated)
- GNP-ID: 2IE UERa E2 AlE Xt
- Site IDs : Site2t SiteE LIEIHLH= &
- Nodes : Jtal Z2E H4Hol= =228 &
- (supported) Bandwidth : Jt&t 220 A XIE £
- GNP Available Bandwidth : Jt& 20 AM & Xl
Xl

- (supported) Latency : Jt& 20 M XI5
- Status : &tEH B 2 (Free, Activated)

Grid Network
Resource Table

GMR-ID

ﬁ|_—

GNR HIOI=

GMP-ID
Site IDs
(Assigned) Bandwidth
(Assigned) Latency

Status (Free or Activated)

- GNR-ID : 12l& WESRD A& AlE
- GNP-ID : J12IE HERZ B2 AldE
- Site IDs : Site2t SiteE LIEHH= A E At

- (Assigned) Bandwidth : GNROI E& & HE=E

Xt
X

)



(Assigned) Latency : GNROI EAl=l XA
Status : &€l &2 (Free, Activated),

GRR HIOI=

Grid Resource
Reservation Table
Resv-ID
GMR-ID

Start-Time

End-Time

Bandwidth
(Assigned or Required)

Status
(Activated, Reserved, Prepared)

Link Property

Resv-ID : JJ2IE UWERK A X ofleF AlE X}

GNP-ID : J2lE WERHI 22 AER

Start-Time : X+&2| 0l Al2HResv-Time), Ol ¥ & &0 &Y== Al2t
End-Time : Xt 2| 0fl 2 Al2H(Resv—Time), &&= X0l HAHE = Al2F
Bandwidth : GNRO| €Y & U=

Status : &Ei & (Prepared, Reserved, Activated)

Link Property : &30l CH&t =4



2.4. ctA OO0IHOE

NetResource GNPManager GNP Linterface> DBProcess
Query 3 DBlInterface GNP
NetResource GNRManager GNR DBProcess DBProcess
Config GNR

ﬂ =u
I )
NetResource GRRManager J GRR DBl;rl%gess
Process
>
g i
ResvTimer Timer GRRStatus
TaskSet
1
TimerTask
Lp
A
1 1 |
Activate Release Cancel
TimerTask TimerTask TimerTask

NetResourceProcess : HIERIAD A& &S oM 2SS HHES Mot 2HA

NetResourceQuery : HHERIA K& 2 /e>EH01I 2= XS Helols EelA

NetResourceConfig : GNP, GNR &, =&, ArHI0l t'a'd% MAHNE XHelotes A

GNPManager : GNP DB HIOIES & =X 8+ UOM GNP 2K 2= MAS Heldle
2ci A

GNRManager : GNR DB HIOIZ2 2 & Lot U2 GNR A 2= P2 Xlot=
=2ci A

GRRManager : GRR DB HIOI=1t Timer 21X E &Z, TimerTask HIOI=22 EZ&otH

GRR 2HHIQt 2= XMAS Helol=s SehA, 2 ©H I 0, On—demand = 0|2 Al
2 D18kl X+ oleF Hel Jts
GNP : Grid Network PathOl CHst ﬁé\éﬂ

GNR Grld Network ResourceOﬂ CH



2.5. AIZA OOl O E

createGridNetResource : createGNR()

GNMH GNRManager GNPManager GNP
Create GNR .J_
GNP-ID, GNR—-ID
BW, Latency Available Bandwidth >[]
Site—1IDs
- ____ T2
GNR
Create GNR
Subtract AvailableBW 3| dsh= GNP
- EEEXP
>n
-
€

GNMHJ} 22 GNR2 MAE 25t GRS 27 AFSH0ll D18t GNRManagerOllHl £
HSHCH GNRManager= XH 0l AF2Js8HAI GNPManagerOl Hl @ & SHCt.
A2 2| AFZ20| JtsotH GNRManager= GNR=2 M Ast & GNPManagerOl H GNROIA £

Tol= HEZES A0S REEH



deleteGridNetResource : deleteGNR()

GNMH

GNRManager

Delete GNR o

GNR-ID

Delete GRR

Delete GNR

GNMHJE GNRManagerOfl Hl GNR2l A HIE & et

— O

— LT

£ R&F¢etCt. GNRManager= GNR=2
0l GRRManagerOll Al 21 MIE GNROI Ol <=l 2=

GRR= &M

| = LT

GRR=2 AtMlet =0 GNPManagertl Hl GNROI & &
0tX12te 2 GNRManager= GNR= 2 HISHLE.

O

= T

GRRManager GRR GNPManager GNP
T
GNR-IDe]|
3 F3k= GRR 2HA
I & 38 GNP
el 57t

=

cH=Zol2 =)

i M [ WL e B s )

AtHIoH &

ol0d AHISHCEH. GNRManager

tE &E et




getAllGridNetResource : getAlIGNR

GNMH GNRManager GNR

Show All GNR

GNMHJF MAE 8= GNRE 22 GNRManagertl Al 2 & etCt. GNRManager= MA &
H U= 2= GNRe HEE GNI\/IHOMI M EESHTE

netResourceResv : networkResourceReservation

Gnmu || NetResource N cppManager GRR GNRManager Timer
Process
> Bandwidth 7}
|: 2phase Flag, - o]H gto)
1 94 On—demand »
Flag, <--———-——1+-—-——-——- J-|-|
Resv ID, . Act— Rel— Cancel—
GNR ID T ResvT 718 TimerTask || TimerTask || TimerTask
<------ ol skl
Create
Act Task grtlezi[t‘e " J Create Schedule
| = 245% > L Cancel Tagk | Cancel Task
Create GRR

I A oot 3n AR
-—————= :

2 @A) (Status: Prepared)

Resv ID o
sld GNR2]
o GRRE 4
Cancel
Cancel Task__
Schedule
Act Task
Schedule
Rel Task
A A9 oot An A%
e _|_ -[ (Status: Reserved)

GNMHE UIER3 X2 o2 2ot GRSS RPAIEZ2 GNRManagerWl Hl Q& 8L,
Prepared ©HH 0 M GNRManager= GNRE K& W Jts HEE &0lst =0 WERZ
A& 020l JhsdtCHH ActTimerTask, RelTimerTask, CancelTimerTaskE 24& StCt. Ofch
O 1182 ActTimerTask, RelTimerTask, CancelTimerTask® Timer AHEE S LIEHHCE.



1st Phase
(Prepare)

Y

Protocol
Timer

<l

Act—
TimerTask
Cancel— '
TimerTask

\

Rel—

TimerTask

Y

GRR 2] :
__Prepared _

GRR 2] :
Reserved

el

GRR g : Activated

<l
-

A

2nd Phase
(Reserve)

r Ean_cel_—_|
| TimerTask |
|_ 2 _

A4 o}
2%

299 29
alAl Ak




ActivateGridNetResource : 0llF J|8F X}1& &

Timer . Act— GUMH GRRManager GRR GNMH
TimerTask
Activate  __
Activate = A ook Jr A3
(Start Time) Notify (Status: Activated)
Notify

AESE0l oleEE AlIZ2HA Timerdt &0t AHBEEE @Y ot= ActTimerTaskot AHE
2 H GUMHE Sot LSPe MHZE RAEGe ANFEYES £+=8stCt. GRRManager=
gumMhZ22H XJEYN s 84380 SEZ =4lotH oHYot= GRRE AMEE
Activated=2 BH3AIZ] S H GNMHOI A AH2EYE Z2HE M6



netResourceResvCancel

GNMH GRRManager GRR
Reservation
Resource Delete GRR
Cancel
e

FJl 215t GRRManagertlH oY GRRE At HIE

GNMHE Ol<t=l HWIER/ID &S F A0
= B A06t0 GRR=S ArMletCt.

L& stCE. GRRManager= GRR
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< EMER:
netResourceResvRelease : 0l D18k X+ oH Al
Timer . Rel— GUMH GRRManager GRR GNMH
TimerTask
Release -
Release =
(End Time) Notify
Delete GRR
Notify

KON MO ol 2F= Al2HA TimerJt &2 S6t0d A2 HHE &2 6l= RelTimerTaskIt
AHELHENH GUMHE Sot LSPL AMME R3Bdte NHNME =St
GRRManager= gumhZ 2 H AHGHM0N st 8a=s&el S 0
GRR2 &tHIet 20 GNMHOIHI AHoHH Z2UE ML sl




