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QoS Budget Allocation and Path Planning in All-IP
Core Network

Abstract

Most of current QoS routing algorithms assume firetlvork parameters, such
as guaranteed service quality and bandwidth capdwifact, guaranteed quality of
links is load dependent. Assuming that the maxinsapacity of each link is limited,
if the guaranteed quality and bandwidth capacitylwachosen by a routing algorithm,
then the routing algorithm may find better paths. €&xample, guaranteed quality
could be improved by using lower capacity on th& br by using the maximum
capacity with poor guarantee quality.

Our research is based on BBQ (Budget-Based QoSageament architecture.
We preplan the parameters on each link beforenmguiihis method provides flexible
routing options thereby increasing the total prifiie tested two different approaches
of allocating parameters on each link. After selvsiraulations, we found that these
approaches that we developed could result in be#®vork resource utilization and

increase profit for the operator.
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States ;2 #-Link + ok i 5 - L 8 ol > RS TR ERFF

e 75 Open Shortest Path First(OSPF) @cli— fa4k ~ £ @ * hLink State &

L3k o
2.3.2 & ol WA =+ ;% (Multi-Constrained Path)
B5F QOSHEEMNEL S ALY > C K HEFRNT R i

B AR R R IR G N¥EIS L P 0 4o Distant Vectorfr Link State» g § i
Brek 4 QOSeh® R v FE K G LT HAJLAN L - 3G o fiS
multi-constrained path(MCPpi* 42 > @ MCP enf 35 enp 1> 1 & & 45 1 % & ¥
# Constraints /& » 4 Gang Feng, Kia Makkg #_ " An Efficient Approximate
Algorithm for Delay-Cost-Constrained QoS Routinf2] @ ## &= = 5 > #&-

Delayf- Costi & = 5 — B H — 78 » 2R{s £ ¢t Vectori® 5 Dijkstra's Algorithm
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Skt B BT 0 B A0 Bl engk % ¢ Cost{e Delay boundg $[23,24] -

W

2.3.3 iR E 237
e 2 A ESRBSFOE R M T A AR
i ¥1317%02 Best Efforten= s kg > # @ g BERIBF ST ORI o @i
E R R A RIS FEDEL S 2 GARRARI LR F AN L B
Bl o B ¥ ALt 4 0B AL 5 Multi-Constrained Path Problem:# 5 £
X FE M 5 - B NP-Completeif® 42 » Fpt 135 0L 4 4p 3% ) 7 | ¢9 Heuristic
SE B R KR
Yao-Nan Lien, Yu-Sheng Huang " Delay Sensitive Routing for High Speed

Packet-Switching Networks[10]# ! 7 12 flow-based? & # 1 Q0S /T & % /%

x\’i

FiE o wmc  paRip i SRR AR T RS BT 98

B

o+

i K 4L model & - & flow-based:des AL > X - B3 g & 2§ L ehik
EiwEiE o7 BEH - hflow 30 e R B ELS PIA R R delayd ] o
HAT AR e gm0 TR RR PR YRR R RS T R
& e Z v flow-basesn= ;4 i #rrg flow 7~ S £ > A3 3 AR R

IS AL 5N o
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G AT R R Y F T o AR R EAIREE T I ko dofl 3.1
- EGRNAT TR ¥
F

BRAE S H A R A e s H Y R
12 FERE B R TR F A RIS T A
;¢ (Discrete)* ;% % 7r 4&

SR REL R T
b2 B

Delay

\J

o 100%
Utilization

Bl 3.1 456 * 5 2R 5 e i d &

B 325 6]

BEYEE T AHE - S FUR B S T
g Rt BRS T2 2k 5 delay time 4o 3.1 App T u ] e
Ty

2 ¥ & delay B3 chbd (2 0 1T 5 SIS R ahik i
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Delay a
(ms)

12

-
|

60%  75% 85% 100%

Utilization

B 3.2:4a% 1 * 7 delay iFz8 chsF (4o &

4 3.1: 4% F¥ delaym#H &

Capacity Utilization Traffic Delay Bound
100% 100Mbps 12ms
85% 85 Mbps 9ms
75% 75 Mbps 8 ms
60% 60 Mbps 6 ms
31 & Tk

AR R R R B R SR P T RET AR
PEE S BlAelRAR & 5 delay oz dic 0 2 - delay, jitter? packet losgEE &

- BHES¥(a- delay +b- jitter + ¢ - loss)
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3.2 Capacity-Quality Pair
Bk - BT > X BB YT NG eV BEE DL
capacity-quality pair (CQ paif}#ic > :Z# R~ G B F £ R ¥ W ER KL PRI

ER R F 2Bl B SRR S R 4o 3.3

(70MB, 10ms)

100MB, 15ms)

(80MB, 10ms) (2]
or (70MB, 8m

40MB, 6ms)

(100MB,
or (70MB,

(80MB, 15ms
or (50MB, 10ms)

B 3.3 it $dc2 b

3.3 B i i H-7)
# 3.2 5 B TR0 B 2 L o
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% 3.2 BBl AP M A

Symbol Definition

G(V,E) |a directed graph, G, comtang |V| nodes and |E| directed lin

V denotes the set of nodes, and E denotes thd kek®

e alink; el] E

R set of incoming traffit request set

r incoming traffit request i,, O R, with parameterss,, d,,

b and g

S source node of request

destination node of request

b, demanded bandwidth of request

g demanded quality of request

b the k-th bandwidth capacity of linlg,,

a, |the k-th quality level offered by linke,,

m, profit earned by admitting request

Q set of paths selected by the routing algorithm

pi selected path for requadby the routing algorithm

A TR U oL
io@ 3.4 - B G(V,E) G i directgraph # 7 |V| T node
4= |E| ¥ directed link> V #_nodesg & » E&_link ek & - iz- B link g, »

o o v . . b B e e e k
FkEdd Fedlig S BHE - FMlinke, ik EaERSERTFED,

»

F- St link gt AE iR B DS ra R aURIBE TR QS0 g5 T S (B4
delay)- ﬁi%l »~ % requestseR: r & % i B request H & 7 A2EL(S) 0 ¥ 2(d) >
A Z AR R(0) 0 foiTd 2 PRARE AR () B S ¥ o L3F R - B requestr iE ~

Poo R s o E I g omy o T B S P()A2 m=Pb, q) -
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(biy =100.q; =15)
(34 = 70,34 =10) & g 2 g ;4? 2 \
or (b =80,q;; =12)

or (by =60.qz; =10)

(b, =80.g1; =10)
ar {bé = '(P\glzz =8)

(B, =150, ¢, =10) (bs; = 60,7 = 6)
e (a2 S %3
1 or (by; =130.43; =8) / (b, =40.¢, = 6)

or (b5, =100.¢5,=6)| |}, =100.¢., =10)

(B =90, =9)

e (e — T At — T
or (b, =70.q5, =7)

3
(bl =80,¢5 =15) '6‘9/

or (b, =50,¢% =10)

(b, = 60.q}5 =6)

B 3.4 i ¥z b

Al P() o eRYETFTE > AV ERTFHUEIRETA S22
PP RS ET 0 T S % Krequest set R & R R T e Qo 7P

S i d & o

FindQ for all request, rJ R, to maximiké

IR| R|

M=>m=> RAb, q)
i=1 i=1

such that

> a(p)s g, foralpdQ,
eip

> b(p)shbe,foralled E

pUQ,elp
Poo B R s B R N g BAeT
L4l eprequest i HE T oppff e b po HRS2Z &F A &)
O (e & F U 5 delay time)e

2. F - 4R P TEGERITZ M N IRE B AN A A TR T
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34 fRit 3

ARRET 0 5 GPPAGE {E 0 @ GPPA= 4z i NP-Complete [11,12,
13]> 71 A B4 52 NP-complete?® 48 » 24 i &/

e

R f CLAPER N o 45 T A
EF I S S L eSS

H— ¥ % - dkendb®x 2 38 (e * Genetic Algorithm: Tabu Search

Hill-Climbing, branch-and-bound - s* ;2 4& s 4£ 5 R » 2 = ¥ * heuristic

search # g PR > e §.7 % 35 3| i 2 7 heuristice
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AEEEE S4AEM 5 NP-complete #7125 FUEER PN > ¥ E S Rl id
fEo pw il g 5P & ehheuristick f2 L BPAE  Flpt B R Y WFHR G N o B
HSHFEEY o d NEFREF TR > APERR T RLEF 2 (Hill-Climbing
searchj &}t FP 4 » R LPF 27 & § 2 S WHBAIE RSB EfE -

AFTAREGIRY RLEFZ FEZA GBI F - BHBRIAE S
Bochvie i 1h 3K R0 AP A AR Y BAE AR E B2 (1) CQ pain # 7
BAEFERA(]) 52 BHFLTERARFRNERLT N Y » R TE U
I S R AT # * GPPARIE L i TP o % = BH A ki
GPPAE/Z A chid % » & - Baakd > d i TR/ EE €54 () CQ
pair» & F #H 4 & F B ) (X )h CQ pairs i (FHEF B bR D (B 4e) 0 T
A BRI ETRIE SR (L) REE v I 5 2 B FE Thip i R
JERA] 0 et R NE AR R R o g ARy > E R R 4% 0 CQ pain
BRI ZER T A RA iER > & E3% CQpairkry ¥ o EEH R
BEfRaofs ¢ o d STIL AT LG 45 DIR4F o backtrackingg 4] 0 Flet AP g B
F BT e R R R E R R L M S R T R gl R D BB 4
PRAR S o

AF TR BrRLIEFE D AHSFEZ > fLi HPPA-CF
(Hill-Climbing Path Planning Algorithm - Capacityifbt);# & ;# 22 HPPA-QF
(Hill-Climbing Path Planning Algorithm - Quality-fat);% & ;2 » A& B4a + ¥
FEH N CQpair® > HPPA-CFELE#HMB T 7 £~ CQpar B #HETFE

Bosooie K#B?‘J’K%l" ¥ g Ri% r-r'?ﬁﬁ ﬁ&; » FR1S G ’k,ﬁrxing:}&-)ip ﬁ,;\—:
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e CQ paire HPPA-QFR|4p & » iR iE 3% PRI: & F & £ e CQ pair: i 7 /R7%* &
Tt AP T BRI BRI B S 0 R 1 R SR e RIS T
iF 0 CQ paire

HPPA-CF2 HPPA-QF 4 %] f-imbcif 40T o

4.1 Hill-Climbing Path Planning Algorithm - Capacity-First
411 i< B E R4S

B E 2y - SRR ER CQpairp > A1y e mER R AT FE
28 L PRI SR ALK (K % (38 % — =t Path Planning(GPPAy:* & {5 > v m &
FlA AR GHER R Y F o BiEgantE R o

MR 4L b sk AR A £ 5 100MB: 3 e delay %% 5 10ms
TH4BEF i guE Bt 100MB > @ § B B4R B0 % 3 request class % F)-
> 8msendelay @ & 0 B F] 5 A4tz delaym iz 0 & R mi A g R

f% & ;Z p %J’( S8 «u'\' /F‘ %LF' F L L 'g T\

Request Class x:
Bandwidth = 5MB
Delay < 8ms

Capacity = 100MB

Utilization=

—
|

|

|

|

|

|

60MB |
3

Delay Bound = 10ms

M4l BLEREE T EPRD

d3F R ER > WEET ERD L CQ pair F KR
Lend 2 % F o BA L FPRBLE 0 4oBl 4.2 PRl B8 TR

.7 1k X_request classng 0 i ¥ A L~ request class # * gt ga st o
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Request Class x:
Bandwidth = 5SMB
Delay < 8ms

Capacity = 80MB

Utilization=
60MB

Delay Bound = 7ms

B 4.2 % MOEEF R R PRI

B ARG T AR AER R T R AEEHERFTE ER

e CQ pair @ 7 & AR EH 4 B o Aot AR P iR € R I EESHEE R

4r@ 4.3

~——— More Capacity
|
I

Maximum ! Capacity X1,

Capacity | Quality Y1
|
|
e
prE
|
|

Maximum ! Capacity X2,

Capacity | Quality Y2

|
|
L e
a1\_
I
|

Maximum | Capacity X3,

Capacity | Quality Y3 ¥
: Better Quality
N

4.1.2 CQ pair Selection

Ik
b
A

HPPA-CFd E #4475 % EH P e R R R 4o dRE PR

24



Tt &% - = Path Planning(GPPA) & 2. 15 » 5 ¥ S 42 dp it * I A&
100%: 4eie & 4§ F14047 W ehddle KB CQ pair 15 ™ — @3- 3w 5k ey »
S8 B - BRAERSE -

AFEFRELERAE L PR A FE CQpair'E ME @ F AT
VLB A PRFE S o AR I FIARAE R 2 B E TR E R AR TS ST T B
Fedhig o 33 - A f PRS0 oRl 440 5 BRI T AR 0
AHEE DR F A ARBHR APPSR EREEFIRR T F R o
AP AE R R FIFLEREE BARAER R I N auad T
% ST R R el f R UM e BE R AR T R S SR
B SRR ST 0 doBl 450 AR P AR R T 0 FIeR I TR S crsai

A4t E S Al .

Utilization = 70%

B 4.4 F1#0 540
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Utilization = 65%

-
100MB !

Utilization = 65%

B 45 5" 40k

FELEFIRMERTEREETR Y I F YA ERFIRE R kbl PR
R FRE TP APERY - BIFE dp ik P (Priority) 17 5 48518 Boih
BAER S 0 BRP S FIANE ﬁ“,f DR T L R

_Surplus Bandwidtt
Utilization

R RN L R E P LA ik AR P A

hr
T
et
1
)
«:‘i—

T EATFEARB PRGN THER L F - B
SPK T IR ik ézm;}pﬁ:;ﬁd Path Planning (GPPAy:* & - % - iE

BIBRELF A FEAF S LTV kg R Bl A
beperniE Az F L P RERE S BFF 0 2R E EESFE S EJIR DR T T
PLARAF T MR IR PR 2 - I ERA - BTk
R MR LER DT .
413 EF|™ %

¥ AR S dean? ¥TA K J5d Path Planning(GPPAY & 1 &k chitjs &
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1o K2 eZpE iRy > FEIER B 2 A Pl endp i SR TR
EKAF o e FEERBTE T i N A BT R okl SR 4R
ot S BRRT o GI- BARK R Y RIS B R R SRR
o BAea R AR L2 B R IFE R RS RS TE R
requesty & (S iBiz4a% > B AL R SRR IR LR T R
A BB R T RG] o L AR FRITE S GEE T R B - TN L iugh
BLEd ELTE 0 F T A R4 RAIR Y B P R B A G YRS
P L PETF LT R K RE SRR R R Fp R S i o
MEEFF B E DA R KRG o BAIEBIE KD o T AT SRR R S
FEER o S F BehiE s P ALE S RIS T D e o T RE R
£ i # o backtrackingt$ 41 > wag B enfrdl o 20 P w g A DR i
Bl o s R FE 2 EA - LT s PlEeid 2 EA T % 0 CQ pair E

BAIT % - S 445 # 00 CQ pairik -

4.1.4 HPPA-CF /42

AP RAT 0 B R el
- i iri G(V,E) o G i directgraph ¢ 3 |V| ® nodefr |E|
directed link- V #_nodesf & » E&_link chi & - &iz- B link g, > 7 K
R B fdG A B - L linke, iR AT R ELS
T gt link B R T RIS TR o - B 3
requestsetRr 5 % i B request # & 4285 % 8di> “7F BAFEE b >
felRF o Sl g e B Sk -

AT A mﬁg%] A
FEBAJIFETREEQ SR T S8k
T 5 HPPA-CFe o ol 4.6°

1.Capacity First
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- Bipfauagt 3 5 v EEH/HHCQpair wF BiaS P RAERME T
FEERS RIS ARR AL D paire

2.Path Planning (GPPA)
(1) E Tenge it 280 i FRTRG] “TE S % 4ok & 975 requestd o
Pl & -
QZFR - RwAILTEF - 4885 FIATHE R T2 3 ¥ &iEH 5 CQ pair
BAciz s > Bl R o

3.CQ pair Selection
vt 0 BAER PR aual o RS AT R £ CQ pair A

RARH PR R 0 PR HF 2.0
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Topology
Choices
(CQ pair )

Choose the highest <

capacity to simulate

Selected
Topology

Request

Topology Generator

GPPA ¢

Path, admission
rate and link
utilization

Satisfied all

Request Generator

request ?

No

Yes

If profit getting
worst, mark the
choice.

available
choice?

No

Select the link
which the priority
1s highest

® 4.6 : HPPA-CF
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4.2 Hill-Climbing Path Planning Algorithm - Capacity-Fir st
421 4 F$# 5+ Quality B 423
1043t HPPA-CF» HPPA-QFR| #_4 % — =4tk 1

SRR R B RIS TR B S Bl R R R

CQ pairs =g » #75

=i % - =t Path

Planning(GPPAY- & {& » 7 11 {8 5] & p4ad? gl 5 @ * S B ol %y -

VU AT 5 b0 i et A g B E £ 5 100MB & & ¢ Delay % L
10ms- %

SeME R R T L 100% F F

7 requestclass § & 10MB g

|FIZHETFE 545
s R AN EIER LR R o

%0 & F] 2 ldmsihdelay: B B U

Request Class y:
Bandwidth = 10MB

Delay < 14ms

Utilization=

Capacity = 100MB
100MB

Delay Bound = 10ms

B 4.7 0 B E B PRAE S TR R

FlUb A B B E4a S o0 CQ pairs i # 0 iE 3 PRI & AR S i o0 CQ pair
#B*ﬁmﬁrﬁ‘l&»ﬁ* LH GBS TR TR G N BT U RS TPETFE -

4rF) 4.8 B gt ga ik auiE TR

B 2 RF54H% Korequest classng oo i 7 1
#.4] L ~ request class ® * T
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Request Class y:
Bandwidth = 10MB

Delay < 14ms

Utilization=
100MB

Capacity = 130MB

Delay Bound = 12ms

Bl 4.8 "F MPRIRRAE 113
¥ - RG] LE R SRR TR

CQupair @ FHEFEEHHESF > 4B 4.9

Maximum
Capaci

frm=="777

Maximum :
Capacity |

Maximum :
Capacity |

N

Bl 4.9 0 5 A 0

4.2.2 CQ pair Selection

4cﬁ§ﬁ'§ :E_

ERLR R JIT AL R N $g

Better Quality

Capacity X3,
Quality Y3

Capacity X2,
Quality Y2

Capacity X1,
Quality Y1

Y
More Capacity

FREEHRR

¥ Capatity-First# & ;2 4p F » & HPPA-QF® » pl & B L EH € 5 i
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PR s % Aok 4128500 > BLER PRl Al FREL T- B K

- BARR SR o

423 EJ|T %
HPPA-QF#: 5~ 22 HPPA-CFp I eriins » & £ 41T % p¥ > Bl sz id & 37841

= 55 ¢ CQ pair {E & £ T1 F % - % 45 1 0 CQ pairik & -

4.2.4 HPPA-QF

¥R AR vﬂﬁ*%iﬁﬁ?‘]” ‘
- wpirf G(V,E)> G i directgraph # z |V| # nodefr |E|
directed link: V #_nodes§ & » E&_link chE & - &iz- B link g, > 7 K
oSl &Sl S BHE o - 5t linke, it 3% ® o < bandwidth 47
TEED 0 7 - 0 link At TR BB erE B aRI TR g

= requestsetR . 5 % i i request # ¢ 7 4=8Ls > ¥8Ld > “77 &

i
v
3

HE b RIS T S B Sk
“TA A g

B EAJIE BT e Q0 B e SR R

T 5 HPPA-QF:4 38 » 4r§l 4.10:

1.Capacity First
- Bipfawatt 3 5 eV B EEHCQpair hF BiaLt BAEHEME
FE S JRIFSE TR & L paire

2.Path Planning (GPPA)
(D)0 3F 2 enfe it S8 18 F RS ARF] PTER % 4ok 977 requesty £ -
IR

QFRAEALEF G ¥ 4 ¥ #iE 4% 0 CQ pair

I
J
-
~=t
Z
#
3\
-
=
1<
=]
=’
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et o Bl A

(3)Bdr CQ pairif # i % i3 & E |7 %> 233 2 g™ % 57 CQ pairthzz -

kits

3.CQ pair Selection
Bhed 0 BAER PR b FE S AT £ CQ pair A&

PR R L wIHF 2.
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Topology
Choices
Ch the high LedE)
oose the highest
LTy S - Topology Generator
Selected
Topology
GPPA - Request Generator

Path, admission
rate and link
utilization

Yes

If profit getting
worst, mark the
choice.

available
choice?

No

Select the link which
the priority is lowest

& 4.10 : HPPA-QF
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4.3 FFReB A7

d 2248 1® > @ * GPPA> FFRAF 2R i £ cniTa) T > B¢ 44| &
O((M+s)* N?log N) -

Bx 3 Lpsal > & Baas B K 2iEH > K & Exhaustic Search i

LT R AF e S O (KX (M+s)* N?log N )-

44 -1 &
AP LRI EZ BB F S SRR PR X G AL T
3 »x 5 eh backtrackingi 4] » AT I gk 0 T A R AR B R FfE o &

ESERURVE S R A D L UL S A T Ol

=
T
&
b
A
~my
HFd
3
¥

€ EERA FHADFRT AV RLIER I NP RFEE LT HINL &
backtrackingt 412 # > & B BT %> AFH M€ B PIE S b BFHOF -
FERARRFRRNTEZ I0F 0 BIF &4 § 0 backtracking 2 H it gt

W2 b i % o
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4 2
A j_r ‘q-
PRy IR
AL SRR R RS RES F 0 Y BB gl

LR ST R R T

* 5 3 £t BBQ(Budget-Based QoS Managemefitx
ﬁé v T -2 BBQ % ﬁév‘ GPPA[11}# & /2 ot i »

5.1 »%i 3= 4
2R HBRATI TR AP RE LT S RRERLE

BOEf] R E e o Nk A BISET kR Y EE T
Fep o B E 0 ka0 AP R BIRESEF 5 delay time € & H

B y "'Li”); N FE B E My R B E o

[R| IRI
My =2.m ZT
i=1

EIRES ST Sl 28 #CQ PariE % ik & » F]p PR R U Sk
flolic s 4 % AU B S T T hT S TR 8 )

Al Be? ATy T2 AR O o 2 WRIRE T S BN IR B 2 R

NN

o
M, = lle :ilh—xu
i=1 i=1\/;
M3:|R|m R U
i=1 iﬂ%/;

W oA Ffga R F2 L KT gaani * F3 N H T
B X3P B L > T ER PR R T F R o
B 2 rF LRI RFEZHT L F g
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52 &K
AA - 0 R & BB 7 b chbhE S LR GPPA- HPPA-CF
2 HPPA-QF= f 2 A A1 -+ AFFRESFLHG &7 3 b L&D
Bl S 40 5.1 & Gk Pl S Mo Mo & Mg BB & 1 S0 B> i B 72 cne 38
BRSO A RIERRFAG S DR U R DIEREEL R T R

GPPA- HPPA-CF# HPPA-QF= % ¥ i RIzt £ g1 L & -

521 #%1 &
AF B A Linux 32T 5 0 @ % CH++o 12 GNU g++ 3.25 %FE » 4 BBQ

SuE EinAR o TR E AT Y g MRS o

522 RE&RlFEAZ 3

TR A2 S e S RY 105500 & 2d Edgedr Corele = > 31
74 Edge Node!; % ¥| Edge Nodeg# - Core Nodef 7 #ix 1+ - Edges Core
FUL GG - - o - BEBAE I DT RAT o BX - BN G NBE
Bor-Bagade N1Ragy sl PtgadalFaii
100%:> F]* & N B & gendpfr » B &g L B aghadid o Plabigs 5 L/
(N-1) -

FE A B a4 5 d 5Gbpsi| 10Gbps f gt af & 5 5~30ms: =+ B 4ak:
HEy 3B CQpaire M ikEH o

mR T RS LM heipEY hE - BELE ST 2 T

E 0 R Lehda s F 8 20%% 100%:-

523 MirA 4 3 X
BRI ESF BT - 2 &gk 7% Raug 55 Normal » v > &

f# 5+ 100MbpsT] 500Mbps2. ¥ » & @ 4f 55 — B A RM o iR fiRg
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JRA%: &8 > 2 Normal 4 i & 30~100msz p o

#51: F%%E8 4k

& BL ¥ p 10, 20, ..., 50

Edge&- 2t{- Core &" 8L2_+* 1:1

g Bhad iE & 20%, 40%, 60%, 80%, 100%
haEAE F 5~10G bps

4 2 B 5~30 ms

WAL T HE R 100~ 500 Mbps

A2 G X A VB L 30 ~ 100 ms

53 ® % - :GPPA ~ HPPA-CF &2 HPPA-QF g 41+t &
531 9%pP #%

B S EEAET > @ 2 k]Sl 0 40 5.1 & A S0k My
M2 # M3 4 GPPA~ HPPA-CF2 HPPA-QF = 8 /R crj f1 4 45 » I P 114

BRF FphARR o FL Y, SRR L RN

532 R %L

*F e 10203040450 B & Bh#c 0 Aipdt & EREos WY g
11 20% ~ 40% 60%~ 80%fr 10006 i & % » &£ § 20 B 454 v i7 o

¢ Topology Generatoi: 45 # Ip ch& Bhifcdrdle 5 4 4 Jp 4t - & faaly b 48

7 = B CQ pairsiE # o
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B ipd e SR T IR B T 0 A Bkt GPPA~ HPPA-CF2 HPPA-QF=

g A 0 AR Rl 4cB] 5.1 B 5.20

Topology
Generator
Topology
Choices
I HPPA-CF /
HPPA-QF
Selected
Topology
GPPA - Request Generator

Profit Simulator

Profit and
Link
Utilization

® 5.1 : HPPA-CRE2 HPPA-QF 75 2% /v 4%
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5.3.3 Rk E L

B 5.3~5.7 & # & 2-#(10,20,30,40,50) %7 Fr ena Bh4d K 5 B S0
) R G . \
R Ml:zm ;T—XU P R E% > B 5.8~5.125 EAIL R cha it o 4w
1 HPPA-CF# GPPA- HPPA-QF 2! GPPA 12 2 HPPA-CF# HPPA-QF* i »
SR S BALS i e 0 T LA 5 it BRI H 4 0 e UK
IES EX 33 FrTony

FHREEHT "CF SR ERT N SRR R > ILER DR DN
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