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The Study of Software Agent Program Testing

Methodology

Student: Wei-Sheng Wu Advisor: Chyan-Goei Chung
Institute of Computer Science and Information Engineering
College of Electrical Engineering and Computer Science
National Chiao Tung University

ABSTRACT

Software agent programs have three advantages include learning human
behaviors, automatically solving complicated problems by collaboration, and
executing tasks anywhere in networks by mobility. Therefore, software agent
programs gradually have been applied in domains of data collection, data filtering,
information management, e-commerce, task process management, network and
service administration, etc. Although there are testing environments for software
agents that have been suggested, nobody:hasproposed a systematic testing method
according to the characteristics of.software agents. That usually causes an incomplete
testing of software agents and makes execution errors occur frequently.

This thesis is based on four characteristics of software agents: (1) Autonomy (2)
Learning (3) Mobility (4) Collabaration;andtwo relationships between software
agents: (1) master-slave (2) provider=requestor, to.design a strategy that could perform
a thoroughly testing on software agents behaviors and testing orders of characteristics.
We also implemented a testing environment according to these testing strategies and
methods. This environment has following abilities: parsing agent programs, building
relationships between agents, and generating testing orders of agents.

In this thesis, the characteristics of software agents and their behavior modes are
analyzed to find the influences of characteristics on behavior modes and to infer the
master-slave and provider-requestor relationships among agents. Testing orders could
be founded by relationships between agents. After the analysis of reciprocal effects
among characteristics, we proposed that in the testing on a single agent, the autonomy
should be tested first, the mobility is tested then, and the collaboration is tested finally.
The testing of learning is incorporated into the testing of autonomy. A rolling-style
testing method of software agents is proposed. Our testing method takes the IBM
Aglets software agent language as an example, and develops testing tools under the
IBM Aglets execution environment.
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FJLE IS 0 Pl - B exitMonitor fdp 4 f#c ) lock 3R

PR A B F B L ASEE T R BT URIE Y - B

A0 4ol 2-13 ~ Bl 2-14 #557 o

Bl 2-13 & {7 5530 & A2 A2 5V 75

{2z i @|ag e nNa s 2421 ~ 2 ~ 3

exitMoni tor

Fl 214 2 (735 30 4 A2 AR 7S
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Egp b B AR LT PRI S A4 2 AT i L i e

FELF G T > VNS R AL L T (DR MR
(Master-Slave) > #r#8 32 A G J9 &2 4 ¥ - FAY I A > T 4 %30 cha ivd H
RERFLTPIRES S RET] ke p £ (2) %7 M 2 (Provider-Requestor) »

BB R NI A > FE L B Een BN gt SRk EF] R Suehp o P
KPP H BB AL T s KB 5 g NI 4 kg4 3R kY ohif
B

1L R S - M- §
2.1.2.2. /7 # # (Mobility)

TR I A 2 7 4 (Mobility)4&ddet 5 & 7 B 2ha AR L [3]:

Lo R L Behend A S NI ATE B A B By ok S T §
TR RAE B 0 @3 %l Seeh Client-Server 2 4 0 2 T A Y - =
LA A AR RT R RE I T A e
DB RTATE o

2. TR B E ek AR ES R B L TR S 2L

BRI 1 T HAS IR E B TR PP BRI HF oot F

LE S RERLEE T LRGP OTALY ¢ RBES o0
FOOLR YR R TR @ S R AR b g s
T R AL TR P 2 o
BRI A G SRR R AR AR - BRI A RN RpE iR 3 7 T
AR R T ALK RPN @B T - SAsE o R E Ak

TR B R R R B Rk R T SR
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e g A 58 BIRA T ALK i (Data State) 4 2 #i7 4% i (Execution State) >
T ALK & (Data State)dp s R AR P & B 238 RBATRE T T H bldr it 2 E
wAR Y RN IRT Uy L RO e REE T EEFAS DR G
g0 o 3075 & (Execution State)dn e E A2 At (7 P &5 5 A Pic o R
(cache) 1 % ¢ 2 g2 B ey : B (Register)eni® » 1% @ 6 #7{ Tl 2 B 7 1t
#19v Reflection 4] » F# £ B 7] it ¥ 0208 A S Ty 3 12 p ek A B2 5
A% 0 @ Reflection #4107 rjedr Bk 4% ¢ o Ddgwp nen@ i >
PR NI AT 5 A xR A RN pE A Sy B aE H TR 0 g IRk 5
EP S AR ZREENNGFRAPRNAB PG BLBREFRE D
FTALR B F ™ AR ERF > SBBH > SAPH L "Weak Mobility , [11] -
belfil 2-15 #om > — L g IZ A 5Bk endg £ 0 Rl IR A PR g0 RE

I8 A

public class Mobile Agent extend Aglet§
public onCreation§

URL destination = new URL (atp://some.host.com).
addMobilityL istener(
new Mobility Adapter(){
public void onDispatching(MobilityEvent e){}
public void onArrival(MobilityEvent e){

} T
o AT B HE 2 1% - SRR IE
)i A e run B 46 & R AT
3
public void run §
//do task B 4= & 3¥E 5% h
if (B 4 A )i e T 3B PEGY T AF
¥
H
i 2- 15 {7 #* 4

PN e E R R B PP R g L d PR BNV IR A RUR B E ATEa A B
BRI A Tk el A NI A X ¥ chListener ¥ onArrival s N drdk B R A
AR AL 0 1995 onArrival ¢ cdg i APt BER AL T L F MR2-15 &

DI BIBRE ST A GE PR BLES 0§ FATE R 7 run S o



2.1.2.3. & ¥ i% 4 (Learning)

AN A B Y i 4 (Learning) Nz & 2 i @A v gy

3

CET RS e e BOL i B PR R TE A § 2 B Y 4 B T
g 4 g F £ 5 oahE (Knowledge Base)® #f4vzs

R ORE T g e
ERIE > A B EFT AT

IJ%;}@_:

1. RuleBase: * k¥ HR1L A eni7 5 3P (Action Rule) srimih B - fic 4l

AT A d Feas B¢ T 5 R R e AR & T R 1T -&r’ﬁ%ﬂ
2-16 77 » F L FEV A P AR T

iﬂ'éfffﬁ'm]"" =S J'E-‘EJJ rd]
ST R 5 el

W R F Ry A AR 0T 5 ARP] 0 F

PR AIEA L D4R P 0 BT T I AR 5

Rule-Based Knowledge Base

Condition Action
speed > 100 ShowWarning
speed<=0 Stop

use

While (true) {

- /I check condition
// take action

}

%12 16 Rule-Based #rzs B 035 3¢

2. Data Base : :z#f 4] chird

S R S LERE I e

FHRO-FEFEY RSB FHARAH TR AG R ATR 7

Fho e R AT E PR R IL AR A
2.1.3. p@xPHEESpEN gl

dmg 187 i@ A HEFEar@g gt gl od T[T R
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B kKT 2 W R A2 kP 3]

L.

P By EEe et 4250 0 v # i i e (Function-oriented) »
PR ks RN A2 AL -0 AR P
AR AP RS E o (Goal-oriented) » 1945 P 4R k-2 o dl A2
AR E G VR AL A Sl i S PR e

Fleivd i @af o np® 235 L ARBEFRY 54 § 3R
T E MARE R FR Y e TR TR A AR E S R A D
v SO RTABIBEFRF R AR 4 A GH 4 A8
AV URARESOTA RSP

R By e PR AN R R R F A L LR
AR TR IR L 0 S AR Y T R B AR T A
PRERIEA P * A28 0 B WL TR s p Ak BEd e A itEd
THHEAEA A G RREA e P T SRR T
1 Eehse 3 o

TR LBy et 250 X F LA LR PR R

LA T Jﬁﬁﬂéﬁ’éfﬂéﬂ’* TR EZED B E L ET
FTRAIF hdo i A g f2t s BB AR 4 o gL
FTRBI U SBEL IR IS BHTRIKA o

EHEN By e Dt f250 0 AL B B S
NEZZ >R JF &Y Lhdr S E A hpr f255 > B85 ¥ i
3o R4 R PpE R R T EIR S K JRAT IR A e TR o

PR A IR A SR A2 A AR T ka2 TR

A NLEY S LY S R 8 - RoE RN SR Rl G I X EANER (Y ERRE

iﬁ%ﬁ@?ﬁwﬁ%,%uﬁ@ﬁgA%w@ﬁ@?ﬁﬁiﬁ€?E?ﬂﬁ

*

?\ﬂul@/@\?m?g TP lxv,nﬁi'gi‘” 'F:I“"Fliﬁ»"g/—'

B A2 1 0 RV CGRER FARE T QBB S R K
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Y EELES T8

SR hE % o ST

1 ffﬁ“}?\ ek 2-1 e % o

B s s\ HoRg R IE &
B |m#an i #% (Function-oriented)| ™ p 1% 3 ¥ (Goal-oriented)
F R 4 A B 5 B X
?gé?u’%\;f%?—‘ﬁiﬁﬁi%&}ﬁ’lé fTag 4 »F 1P A BiTir

B

X2 IS SPRUATINED > Vo N 4

B Y H 7R SR hfe st riE o

’F_‘;ﬁ(—ﬂ ¥

it QPR T P T ia1 (A fE
XFLNTEF DR RFET (FEEH T BB N SR
Fo R kR Famna kgl | F 4@ s BT R &

FTih Azl mizpe e
PIFRANT ke 1

3T T

a2 S @iz p B A el
& * o

HEFY 4 o kB AE
E ek R fRA T A4 en

ER P2

Z 2-1 @ Suqe ;N A s ae
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22@%@;

SHBEMARAENPERET I S0 AWML GuT T ¥ BIDNRRERE
SR ARG - B REA G OTHRGET F 0 B AT A PR AR RARR
R 6 TR 2§ ookd RERSL B B I R RIS B AT A
PRI IRL PG AT - BT A IR A ORIGES 2 - &
2.2.1 &N P B A BRI REDHMALARFFAT X L2228 ARk

IR BRI A g SN pRR T ek 4 o
221 HTHWARALRARPREETZLAFNE

1. Test Agent[4]7 7 40— & Fodl R IL Ak SLPRE ph

1. AR AT A ek 3 & Fa5Ea L Bka b et el T B
o pR R R o

ii. AR IEA F pd i I B E RO e AR TR R
WodigE > K20 R o

iii. WA ey i Y € R AR AR AT L ) (B SR e

1v. PRI AT g B B Y a0 4 o B aRIRE S SR AR e erip]
WEREAZL I PR o

Test Agent # 7 — 2 /% ;' (Incremental ly) $x 48 32 X K Lieip|3

= ok ,"Ffi{r‘- 5 B EH - iy R IE A ERR —lir'q%ﬂ[Z 17 #777 » fcfg v 12

. Inputs from
: other agents

F e ..-‘ e

single | inputsiiom |
~ Agent E' - an environment

H

7

Pl

T

| i

Learning

q?qﬂ' 2- 17 PR H - nge g v 32 &
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Akt S RSB INhE B RS BB T ET D IR
B N IE A RNF Y A4 > g Ak B grag Pl o fid i
SR A % kK- Al 22 4 (Dummy Agent) Rk iif ¥ m@a
RPIFFHAEA > £ 9 T 5- AR FHMAEEARFT 084 i
1. B AR N IE A gl > MR EE WA B o
11. MALPEMEFNE R IR AE AR (T
111, & T R L o
iv. AT R e L3 A T B 0T o
V. B L e NI A o
vi. AT R A A L TR AU chAR
SHEHE T o B A PEERIERIE D A R p H IR B % g~ 0 R T2
g RS BEAMIERI AT ok L H PR R0 Y L ERE KPR
FooOF 2 Bl B g B (Simulator) R4k 44 (7 0Tk 8 (TR 5 B
[P T i LR pF R ,ﬂwiii_ mP-}leg{w@ (SELAESIRY SR =
FREREFHORE ok PR AN -l TR T4 AT
By oiEi 38 MENFRA L2 fE TARGMATARE, Z L)
SRR NS B S =pli
FHTORPIREAIEA T A E LR AR i 1
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LK
TFEW R U EBEBBEBER OIS Fr e Fl e i A A ot ¥ § 1

v

- HANRFF AR VA EAL T A SRR

1. TRAERA NI HHLF G2 EEPERT #ﬁvfﬁ%ﬁﬁf%%ﬁ‘z
e 6 5N o
ii. AL IR A S R
iii. Flh BEA L ndg £ Sdp £ ) F 7 D REFREFORL -
iv. HE - AR AT R NI A g 2 e e
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ARm AR R g Rl I A ARFARER L3RI ST SR I B e

Fess s B>

i. TR L 3R g it > T T UARE AR g o

ii. B frdle za B Bin s A i R AR F o R o

BT R NI A nd (TR R T AR EAR o

TR PRS- B SRR T E AR Test Agent k= % o Test Agent
CRERBERE LT 6o dEd B SR Aﬂ<ﬁm?%kfé\%
& > T v B Test Agent e f?&rﬁ%ﬂ' 2-18 #7757 » Test Agent £ %k p
o ER LR AL R DR SR LR ROXML AR

s R > @ dp test script KX EPRESF - BHRYAEA O Test

Agent & PR RE NI A W H Fogid » ¢ 7 ¢
1. BIERECRE IR A @R Rz - B e Lo 4 o
ii. B R N IT AR G FE e AR B L G o
iii. BIFFALF T PG BREHRLS 2 ig 4 o ToRE v LG i
2 o
1v. HE G AT A AT N LR o
V. MR Y ogul LR

vi. WM R R E(netric)® 7 @ R S HA AT A Tl
EEHeppMaoREE -
vii. AR NI A A E G g okt el B o
Test Agent £ 457 fA #0832 4 2 4 ed® sy 4 P& = 5% tRegression

{r Progression- Regression iRlz# i€ * fof i 4 AR nfic (R IL A iy 7

a4

FA o DR i ¢ BB NG haT L AIT 4 o
Progression il3# A AL 3 4e ATE & adZay 4 P70 L RGO IR A B H

TR o
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TR BT e il A i e Rl -}
i

Communications ¢ Messages
Backplane

Test
Messages I

qﬁﬁﬂ 2- 18 -Test Agent 78 1
AT RS REL 0 fé *‘“#&z# Test Agent FRREEDECRY R I A codp B
Foe ZMERKEE > doTest Agent - ﬁ»ii‘f"/PJpé‘mf’"FT WO AR B T
R ﬁi'l%ﬁ@i A;ﬁ’ A {@ &b a"—’ moplRenS 2 L OAPIRE - i
RIZ A gy 0 RPREE BN £ PR =X\ $TF L SR o
2. JAMES[5](JAVA Based agent modeling environment for simulation)
&4t Mole e 88 (I X 25835 5 » PRSI NI A K - Bom R
BB ORRET S PR ABFETERE Y ¥ UK 2~ B Representative
R ZTAPRROFH AR > FiE S ﬁ@ﬁ?f‘a@ﬁiﬁ s i #*
Representative kg i * ntfpi I A PR > F]pt JAMES & JR B
4 A B
i. £ 3 RPREOEN I A hofe K T Representative — i 1
ForERTHFEORERRE mHTPRRERE
ii. BB PRI A FRIREAR T T RN A - IR Bl NI A RSEAR T R

DV rEdla e a3 Edek 2B RIFERER T # o

25



JAMES 41 * ™ Plug & Test” 7 3% K34 7 08 12 X cripl3& > — B 20iP)3E
gl R IZ A > % & B JAMES ¢ % % - B Representative - &rq\%\' 2-19 #551 »
Representative #t 4w it =t — B time-triggered p # 425" > f{i':% atomic model -
¢ % Heart beat f F#iy4IFF 2B KX T AAF T 2 REMAARGF > 12 &
EHRE 23 > Satellites B3R - B3 % chp gt ié‘gm‘ FRE TR A ek
AT &rq%ﬂ 2- 20 #1577 » I ® 3% & Peripheral port % Representatlve i
WRIZ AT 3 6 chid 5o 5 d g » chport K199 Satellites indzid N4 eh%
SY: $/€ i ARELO: Bl 5y R o) SR ﬁi%J tenport R IE T 218 hk
B MER Y HHUTEF ARG

Location h
Saelltes
Location -
Comererge Heartheat
Agant DhzpatchRPC

Start

[ﬁ‘ 2- 19 #ic %8 3 L & Representative 13 #

all agent code executed/
[RPC-Satellite]
OutPortPut(" AgentPort",

Response) .
Rll]llllllg Message in Z/
do/exec agent code in OutPortPut("AgentPort”. Message)
seperate thread
EPCin Z/
Response in AgentPort/ OutPortPut("AgentPort", RPC)
OutPortPut("Z", Response) die in £/

OutPortPut("AgentPort”, die)
migrateTo m Z/
OutPortPut("AgentPort”, migrateTo)

Waiting

do/block execution
of agent code

[ﬁ' 2-20 Satellite
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222, RS HMENIT A ARV 4

It

wm e EALENE LT A BT AIEA RIREE TV B S
PRI A GRIIEF T A A

L <32 3 3RFE GREET S g o 4ot JAMES > 24 7 g 3ns
i k3 RIS 2 o 4o i Test Agent R4 L @i ¥ a4 o

Mok — B ALY gl I A PR 2 o

2. MABIMAILAFens FM R ARSI A f Y s g g

BMARAFOM AT 2HE S F 8 om 57 2F235 BP0 %

e Bl A B eng (T (F LS R a0 I A hip] 3
i% o

3. HE ITa 4 B F Yard RlEE A A0 & Test Agent ¢ & 'y 4
PRI L GE e E I R eng Ta 4 A H R p g
MO E Y 4 apliE R 2 o Test Agent P R E-H A K kepa iF R

TR NE T RS 2

A, G B ER S DR IRRG 2 G i R S A

Bt RE £ R FP B A IE A iR 2 R B FE 4 chiE )

D. T g NI A SRIRE K SRR E M TR P BER Y P e ok
K3t testcase ~ FEPIFEARE > G gt AIL A LR

m-*ﬂ‘lc o "\'K,Q\ o
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LR Al g S

do - SR IIMON IR S PRI A AT DR Pk L

SO S BRI A RN RIRR AT L P s Bk L il - B R ATV dhgie il (R IR A fg
1

FOEPRIGES G 0 RIS M I A R RE e T BB R TS e

L.

e RUEN s EE R R N R FUNY ok S ]

S E - RIS PR S BRER S
(Incremental approach) 4 g B > R H — §d (12 A P[RR { 4o f§
B r 4 ond o

AP AEA L RN R JoFaplE I E 7 A
E LB A AN TS CE AN T

- B0 N IE A RIRE K Sl B g R R IR Ak i3
20 A e 1A E R R R A SEenfe SN Y S i R A
ARt % 3T R PGSR T B - BRI S 4 n

RIFRELIE ©

FIPR L i R IR A R N RIER S R 0 R B SR NI A K Ken(F

BAAHE RGE LI R IR R 2 E g B

IR ORI A RIZE S R R AL e
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3F R NI A K s 478 PR K ek
AR AE phit S FY s~ EiTnd BERS 2 BFE . -y
e AR S F AT RIE R S AR A A S ks TG
RIFEZ 2y % Mo &m e e IR A 2 PR R g A ] &Y
FER PRI A ke SeenZf 4 RIF S BRI A B enRE TR T ik gt B TR SRR
SRR D B 3.2 8 ARSI NI A g )RR ek o
BLBHAMATER A e (TF L2 A
ﬁ@ﬁ;4}ﬁaﬁﬁ’&?%ﬁiéi?iﬁiﬁﬁiﬁ%wwn,&%
BB PR A R ok kS R H B H
PZEE - B AEA T R ke 1R ok k Suehp RAF e BT A
BRI A L ird S NP ey F T Ao 47 - i AT X 2 T

B AT IR A kR RE R

311 H - frAg i A 5&:5‘{ il - WA

G- GRIE A S AT AR B G R f TR EE T

Y

PR E G ETER A g HREFE L A AT
. Aok i AT A BB pd it o Rt et I A o R g T
BETREC DI ATFOTHRRRT AP R F AL
L AR 2 AR ST RO M AT A R A D2 BT BE R
F RS R TMR TR PRELRT o d F F2 A8V a0
HAe FHe - p e etk 7 ERIY - P EEe

B RIE S o

2. FHMAEARFERNTFTOTHLER ABEH NP ERFS LI

s Rt Rl ﬁPRzH‘* PRI AR EE g Ad 4 cndE ]
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1. Goal-Oriented : R A I A - R EFJBERFE > Ry F e
> PR AT R R R EACERA) B (T T ST
LA AT A hdedapE o €3 A8 bR E 2
[ %%?ﬁibﬁxgiﬁﬁﬁiiiﬁﬁﬁﬁ%?
EIR -SSP R0 R - R LR (RN )i;gw“_,, = 18
Hechde (7 > BT H - JFhiRE o
u PRI IR A g R A R B R T R T T
PREF RS dok i d o RREER LR F Aok R
7R RBRATT - BRFSE
113 GoRl i AR B P gt I A & A B ER H Sht b
shitinerary > & A G B dg £ 0 R AT A B E

itinerary >3 5 = 4. ¢

= PRI A b A4 PR itinerary § ¥ S-dch ~
g 1 e A
u itinerary *c » #d8 N IZ A charil R > AN Im R 2

BB GE p A BB o
u itinerary E %3 G id A2 A N E Y o

1ii. 2% 7 itinerary 2 {é ’ifu? AR £ 0 d ST R
2 4 g T Weak Mobility #0734k % = 84 i 17> F
FRE I 4 B 7] P destination {80 £ w4 2 W hF
AR RE

imﬁ%ﬁg&—ié$gﬁiﬁ’%zgiﬁﬁﬁgﬁﬁﬁﬁ;
FR) o B4 T - B destination E | P HiE & &
#_itinerary ¥ i3 # 5 destination ¥ 14 & 2b o
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2. Destination-Oriented : # %8 ~ 32 X 4 itinerary ¥ =+ B
destination } eh1 fe38 5 godfl i3 A hp et e Pk
(Partial-Goal) » #i#8 32 % 2 Jf i itinerary 4p T
destination 2 4 {7 #r5 1 F{s » 4 v H|¥7p FATF E =~ > Fpt &
17 e A R APy itinerary ¥ £ F i#7 destination kAT
LT EPFRMH 7 FF)¥7F hdestination /T2 180 #
PRI A A sy Fd = p ik o
* Goal-Oriented fr Destination-Oriented 7% %] ¥ &>t #ic4Y

A H_E & #4775 chdestination 'FKT:L?D P AR AL EAEM o U
FEN P RIS (pF )T A € FPa G AT B2 R destination 7 F
o AR I A T TR PR F e

F 5 gl I A g gl Weak Mobility 07 5% o #7384 ends (£ 2

oo AN A TR EA TR AAENE - LR R A FRS T -

B9 3 T G A7 e e (e AR I 4R S BT

4

- BAHB FRAED § RELILE I TG B
Ak R kB R TR T Rl 3 S T B Ak P
T3 % run SR A SRR LT B 10 F forun S5SFR DD

s — ‘1355:% SR R B d T oo
B AT A s R E R A BRI a0t TR T R

B FRPIEEF PR foAd Y TSI A F R T AR RSy

"“}’r

SRR TR T R f B g R LR 2R R R4 e

PEF IR #T RERP pE I EEE S SRR REAT U R

I3 1 R B R BRI i e T SRR A B

Asdn i B T - B ER KB E TR R B ZEABHRIT - B



destination #FHF1 7> 2 5|2 T BB 5k > ok T LBHARGF

srun 03 PF oo context]l s (F L BRE (N IR A e dn B (T Al iR AR 2 o

contextl

Agent = f8

context2

| Mobile -t ety
---------- .

31 A B Af 7

hode AR SRR SR R IEA hp BT Ty RN Foo Bl 4 o7
&rq*{‘q\[ -2 AR A T R RS e
R oo o
contextl
ﬁiu Agent== E|
Bommmmmmmooonoo Ohommmmmmmmmoees o context2
Mobile }~ ***** e
T Agent =8

---------- :

QE[' 3-2 3 {7 = contextl 1 i¥

+ A4 B4 1 context2 pF > arq&:v 3-3:i B mMIEA= T4 7
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&1 & SRR AT A T SR
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B ¥ e context2 ¢t 7 % 16 Il fhende (74 € T 47 > Bl ikt 4

TE NPT g S ERREp B TR A RRE W
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contextl

Agent=E§d
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T Agent=EfE

il 3- 3 4 7 4L 7| context2 «gs i%

contextl

Agent=fH

SE R

2

v B ‘lir'ﬁ%ﬁ[ 3-4
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M Agent=EfE
_______________ +________________
Mobile |-—-—______. .
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el e
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3. FHMARAEEER S B kFeip e LR SERE L i A

1@‘3‘

AT EDIRTOT RN LGS 5T T AL ALDAR SR 0 hi R
B P d® 3 5N s F b A NI A %R B p B9
AOREFEY AP R oL FY a0 Y{M"%
e By REg m;%i‘gﬁj‘é« i X7 5 B (Action
Rule) » Flut 8 ¥ v 4 5B » A code (T ke & > F 4 iy 4
AU R AT A PR B A T XA A A I A e &
el s A NI A R E R R SN T TR A A A 4
- EHEFRE FRRAER BRI P BT E IR
FIER R A o T ARREY 4 FoplES A
B P RRPREZFEV (B @) ST /T 0 R

REHAE S YR L IR p R TR B )

PR A A RSP E LSl e F o e A p
Byt ol mEdodiphiEapiegimep it L F o g
BIRE Y A e T m BY 4 iR T L AH - enT 2 b RR
A A APREER AR e B Y i o L RBIRER S o

Flt A H - g N A B g% R 2 3 (Incremental approach) iz B Rl

TRARAgmpHit S EY 4 LR FHA o

312, SHMENIE L % b

B AR A RSP R EAAF SRR T NS S BRI A Gl TR
Ehad ihampE SHEMAEAFAMBAL 3N (D- HEmL g3
- A S B AIEA AL T MM FA LI AT I E R
FATE R NI A S AR AT T R IR A P R QTR IR A e

+ B #(Subgoal) » § 77 F HA AL A XA 2 Gp o BIR M AI‘*’A,T%
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Mg Hp R ﬁrﬁ%ﬂ 3-5 9757 > BIfLieteengic 88 (NI A B eBE 0R 5 YA JECRE R
(Master -Slave) » &2 % & Master » @ 44 & 2 ¥ 5 Slave ; (2)® 34 #- & b
PHA NS B B B T Pl - B3 PR - BRAARA §F o F - B
R A ghdele - B ks R SR he (TR T AR & TE 0 Jr i e
FAOFA R A 2 P o 4ol 36 477 o PRI IR PR AL X I B 1%
“ie7 B %" (Provider-Requestor) > i # 3% 1 & feni Requestor > @ Ak # %

B2 4 en i Provider ©

Single Agent

<=create>=> Zcreates=

"
System Goal
Sub-Goal Sub-Goal Sub-Goal

Lo g U

gle Agent Single Agent Single Agent
@ ~fo 0} oo
T ll\;"'\-\_o-_'_‘;/fl T

[ 3-6 % M i

Sin

FORIGEAE R R 5 BRI A K SRenE o PR R AR I IR A e
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BIFFER > £ HE D > N (Incremental approach) & B ipl3EF B ficdg Rz A

PURCE R LRI OAE R R B 4R WA S S BIRE B el g Bt g s A

R o G AR AT B ARA RO GES LET R DESFR 4 NRT
BRRVER B R & TFi 4 HE B I A PR .

g i R ,?fu’—,’ﬁ*}#ﬁ? AR TR VAR 3 TS
. 4% 753 Bt asmAp, - Bt A2 i Master> @ ¥ -

e I A R] 5 Slave > & f B gl (745 3 5

i. Master & # (Create)Slave °
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