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Abstract: This paper proposes to
by using visual development tool Vi
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a tgst question bank based on multi-agent technology and then implement it

H, K%L KM 2 s

O

based on Multi-agent Technology

9. The proposed bank is designed by combing assessment syllabus of the
0\golve problems of traditional test question bank, such as easily-exhausted questions,
matical model of the basic concepts and algorithms of the operating system is
ction of the model is defined and written, so as to automatically generate test questions,

s. Dynamic difficulty coefficient and similarity are introduced to realize a multi-paper or

one-person-one-volume proposition test with similar difficulty, question type and algorithm, effectively avoiding exam
cheating. Classic enterprise modeling tool PowerDesigner is used for database design. The experimental results show that in
proposition, the proposed test question bank is convenient, fast, long-term, practical, and has the characteristics of multiple

papers in one test. Through statistical analysis of students' test scores, the standard deviation of the total score is 2.97, which

reflects fairness of the test.
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1 5|5 (Introduction)

U i 2 R T AU BB i AR
i S5 A B RO B e TR P B A R . A
MEEERI R AR, ENIMGZ B R O R Bl K T
R IRAR A A, (E2 T R R R B KN 22 57
TESEFR N AATE = AN 55—, BPEGTEAL S, RISE

TR AR, HEE R, SR Rk,
LHETRAE, AR R, B, e R,
B, THEEARBME., MO —AZER— N—E1
ZE ek (Multi-Agent, MA)aER, 5—T7H, 2009
R, BB S RARER LTI BYLER L LR 23 &
R LA AFGE—F I, RIERGEIMIRLH23%,
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VORI B RE . O A OR B S B S0 E N e T
#, FE PSR RIS, A,
A SCH X AR SRR L O iRz — BAER
ST IS TR TFMARBRE R GIEE, FHR0S—
Agent(Operating System—Agent), M20134EfH FJOS—Agent
HIT IR EH— N —EailE W, FAMETEE, W
J60Z A BB 1, 000 B, BeAReRITR,  [RI H At
ARLER AR AR P i A — i M 2B
2 OS-AgentZ %1% 11 (0S-Agent system design)
2.1 KRG

OS—Agent 3 28 i n M 6y 58 A gent F1 40 3 41 Y Agent
P, BB G A Agent 4 M _Agent_i (i=1,--,n), WAL
FiR .

M_Agent_1 e

BB 5 5 Vbl Hds R

\ 414 Agent \

H1 OS—Agentfg ik £ 4 # *
Fig.1 OS—Agent architecture

OS—Agent/& TMA RS (MAS), S5H Agentif
HAHERER B SRR R, ATRAE
FEALRY TR, i Agent 3 BURIEIAR
P, MBEE A A gent B 4677 AE 1) 1A 1
&4, ARYE 5 BER A R R, A A 1R I
Fe, BHEXRERGIE,. XEHFLST, REEMLEITHR
.
22 HEFRE

OS—Agent B & R F 1ot

M=V,X,Y,A,D)

JE X1 V (Variables)2 s 2L BAMKIES, WAL

B,

I 7 S 5

Vo= {5y}
EN2 x REATRANNES, HX oV, FRNEERE,
SE3 Y RPFEREMNES, BY <V, TR,
E X4 A(Algorithm)@2EEHMMES, Yrel,

IeXnIfed, qBABEATTSHEY, iChHy= (), 4

A= Lo S S
5E X5 D(Domain)/& V W HUAMTEE s S, FREE,
SRR BRI R
WHRRFEBFH AN, el M
WEV MD
WL FENLREEE v e
HRyfEStep 3IEEM yeY i xe X f €4, i

Step 1
Step 2
Step 3
Step 4
Ry=f(x);
Step 5
yeY1H;
Step 6 HNRRBUEFE, WYKL E Y A, B, C,
DL E 5
Step 7
2.3 5f

WL BEHL R K4 x e X IRIE T 1 v = /() SR iy

Gi—fHAM ti(i=1,,n),

Wﬁﬁﬁm#gzx T A A E B A AR
~%ﬁ*%?§£25~%&ﬁ%,ﬁﬁiﬁm—iﬁmm
H A A A e R 304, R R G HARBETY . )
B, EEHTHE VA EAE, HH

HRASFRE R A R A I TR | G A BRAS R AL
LRI Y

%%%Eﬂ‘l‘ﬁﬂﬁﬂ%, FEM TR a5
\ A, WPERE R AR SRR RSB T
t,

T AR R B AR SO B R R, T
GO, 28R, AEAUE] DURE 1 K 40 3h A i s
A, FEBRINON. B, BRI 2R AR S A T A i
X EE TR ARV ETE

HEM (=1 A0 B Agent iR 5L, G— &1
K ANM_Agent_i, G B AL TLM  5F 1 1) o ELZ R M
Agent_44, BY4HEAT Agentam@iny, W KEM _Agent_44( )
BLREAR IR P R A A UM B Bh SE RO A R,
BRI, [P B R 5 I R EAR A7 8] OS—Agent
FHRBHRE S, fEOS—AgentHr, HAMREHE 2 — 1 Agent 4>
&, BAATHEMEESERL, FItAgent@ B A i
B, RN PR RT

LB M KA R RN AL, AR R

—MNRAWRNFTRGES, — KT N (Access
Memory )t E /100 ns, P51 HE A EZ20 ns, BB
F P AR B TR TR (A T AR (Hit Ratio) #80%,
TR CPUAF B — 854 B 1) 4 2015 ) s [R) (Effective  Access

Time)™,
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V= {xl,xz,x3,x4}
Hodr, o FoR— R UT IR AT RIS TE], xR 15 1) BR R A I
],y FORMRFE AP RESR B P 5 DUR I (DU A ) B, x,
R CPUAF BRI A 28005 ) ST
Y ={x, |i=int(1+4xrand())}
X=V[-lY

A=L{f\, [2. 5. 14}
/H\:‘:F‘v f‘]\ fZ\ f‘}\ fﬁﬁ’%UfEXﬁ‘j:

X, — X, 2x, +x, —x,

2x, =X, — XX,
2—x3 ’ ) xl

(x, +x,)x;5 + 2x, + x,)(1—x;)

D ={x, eint(10+31x rand()) x10,x, € int(2 + 7 x rand ()) x 5,
v e int(80 + 19 x rand())
100

EEXFLAE MY = {x,}, #EX ={x,x,,x}, fied, HI
X, =100, x,=20, x,=80%, x,=(x,+x)x +(2x, +x,)(1—
x,) =140(ns),

SE12 - OS—Agentiff] i T I B AR5 T R BM_Agent_44( ),
SRB A E 2R

WRBTKZ (RERZE) HBK

B4
BT

03. QOMEBRDTRAF, RRRGOIHIEP DRI MIHER Frane), FFRPATHE
(Page); TUE P8 (Reference Strind)MTF, FAoptinal MEEHFIL. 138

,x, € float}

(A-9653219786)% 2013-201434E382% 0 FHE:

Fig.2 Test questions displaye OS—Agent's calling
page replacement functi®wh M_Agent_44( )

EEO 2 A R, AR AN T .

Vo= {115 X005 X315 7 Xgps Xg1s Xsp5 7775 Xy X5 Xy Xgpo " "> Xgy §
Hp, x FoRHERREP AP BRAEL, o, RRBUEEAE
7B TUTE B, X000 X5, MR R R TS 26 A £ A7 1Y 0T HL
b=y, Xy ZR GURITVS A ERAGIE, xgp,- o, s, MRS BUTHI 17
7] s R B BT ELm = Xy, X 2R BRI BTREL, X, 3R BUTH B
BRI, Xgpoe o X, ORI EARA BUTH Hn = x5,

Yz{xél,x71,x81,~-~,x8”}

X =V[-]Y

A={f, |i=int(1+3xrand())}

Her, fi, foo SOrRIE SCHFIFO, Optimal, LRU=FTREE
SR U B

D ={x,, =int(3+3xrand()),
X,, =int((x;, +1)x rand()),
Xy, =int@xrand ())(i=1,---,x,,),
x,, =int(20+ 6 x rand()),
x5; =int@xrand 0)(j =1,-++,x,)}

PREUM_Agent_44( ) B BIRAEIF4 M A RS AR1E, W0
B3R

3-03: [1].Optimal Page Replacement Algorithm: (23
4 0

474¢20652567036%562674¢3705¢

44 4 4¢ 6 6 4 4 +15
7T TT 7 7 7 0 +5y
222 2 2 2 2 +153

00 0 3 3 3 +5

5 5 5 5 5 +5y

Page-Faults FF=9 +5}
[2]. Page-Replacements PR=¢ 2%
Pages to be replaced list: 4,0,6,7 2%

B3 OS—Agentifl A M_A
Fig.3 OS—Agent gall

and ruo
24 HiEFE:

iany
O &ﬁﬁ?iﬁﬁﬁﬁ'ﬁ% A Agent i) E fE
e N 1 o 0 R FE R DALY,
owWerlesigner FAK & B AL 7 7 B8 FEOS_AgentD . dbc,
PR EER . AR RE MRIBE . A% i 5 ik
TRy lEETFagent_temp.dbf; fyizfizkagent_teacher.dbf,
iRPT g Fagent_class.dbf, 2#H#iFagent_term.dbf; 17fi
M_Agent_i( ) L2 R 5P AR SE Fagent_test.dbf,
MR s FEREEAR S B A HE 0SB C _cloze. dbf”,
T RlE, R4 T EEHIRRMNLEH, Fields Namedy4 J5
)2 FAE RIS A T
=1 M_Agent_i( ) inBRERSHDIRERIER

Tab.1 M_Agent_i( ) make out questions and answers, and

44() B B R ER 5 E 5 AR E

gent_44( ) automatic answer

scoring table

Fields Name Fields Type Fields Width Note
tfblid Character 6 REID
tfb11 Character 20 ST, PSR
tfb12 Character 254 SRR RAT I E)
tfb13 Character 254 LA R (HATHENR)
tfb14 Character 3 FEAPRE, Wn+2, +10
tfblid_1 Character 4 SRBATERFID

3 KREF AT A E(The key technology and
implementation method)
Visual FoxPro 9.0(VFP 9.0)&%:EMicrosoft/A &l
KA —F & B I RS AR EE PR Z(DBMS), 2fi
MARE T Z i/ DR EY RS R TR, ARHIF T
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XA AR 55 B R0 90 5 BT, SN (8 R
3.1 ARSI REL

UL i — M A BOE R A PR E A
R B R UE BRI R R —, W0S—AgentiR ¥
RYCH W E SRR, ARIE BB A AR i
B, HIWG NS5 I R BRAUE
3.2 EhESMERE R BABILEE

HNT R —IRZ B HRER, B EAERERAZ IR
FAAEZE, (R GERMERE R BN RE B S ROl R o o 2, i —
ANHERE I PG A E RS A, R OR A AT 2
FAL, SBREAEL, ShASHER R %dE Lan=(1).

d=1-%)x2 (1)
( /),)

Her, BRRBES, o HEWFES, A hHEXRE,
AICHA =100

AHALE 2 Hi— High, Mi—Middle, Lo—Low=/%
P, Bt BoE e E s BXEERE2.0, MOUEHL, &6
M _Agent_44( VX EARLH, x,, =4, x,, €[0,4]HEUAAM
&, AT AT TUHBAHF, ERATEX;, XA
Al x, €[22,24] HBUEF S, B0 S A KM, H

33 APRRENGERE
OS—AgentH P A 4R~ , HAk
WEER S, RNER,

10S-Agent Test Papers Copyright (C) 2012-2019 Xieyb.

EURRAOHERB O SARE R RBEEUR EE) 1o
RWOSH: [WenE o] 2% [100 ®HE: 100
wBEm: [mERE 00 5
ZEER: [78 | #ERB: [ 20
IWER - [roorer P #r Binding: [ 35 mmpodg
BUBBEH: |i+71001 (SLREHE) )
BUREEIES - | 1090311101022000348

S 50,
T X+ X5, R S SEA = U, |1 = int2 + 2xrand ), L
Optimal, LRUBEATIE, B &M REHI Y, &\ p L

Sieve Ratio: 85143.
C-Pass: " Rs: [s3 ] Choice-D:| 0= Series: [ 12 I S~ -
e [ R I ———

- ®mmA->Help [ Mute I ~-p [ Game I
WO [We= 7| [ BESR: [itRror v M- [2ois2082) ¢ || Test |
MBEE: [RiERE <] ¢ @EC FEV AL 85:[100 -] | pies
BERB:[2.0 ~|@pE:[S; ¢ amc suC ce|v®: [ o= 2| *mem
#mzm:[ 20 mHEm[ 20 #am[ oo wm: [ 1 =% 15 p| wees
PW: [ ¥ Limit DT:[ 69.5¢ DDC:[2.2 DE:[ 2 | 5312700 B @

B4 OS—AgentiX M & R 7 @

Fig.4 OS—Agent test papers database user interface

K4 R REar R AR AT -

Step 1 #ikamdfEE.

Step 2 EAFEfEAE G H#4H(Command Button), &%
T M A B AL A & AR RIM_Agent_i( )3EAT A
FHARAFERIR T, AR5 AT B R & = 5.
4 SLIHZER 545 #r(Experiment results and analysis)

TR 201—1204P0 FE 4L 1464 2542 R OS—Agent ) U
BRI AR I R, A5 A01—A04, R R EL

2.0, MERIEHL, w821 8, 7R3 AKE, Hdr, B4R
IR0 AS/INVEIE20 7r, RS AS/INVESE20 7y, LEEE
6 A/INVEFE60 4y, BHIFE100 73, XFH A IHRI1201HE38 4457
AP ST TG R PR, RS WL, AR AT Sk
PRI R, J4h, Emar100 431 &, fdiksrd 1 &, Hop
RG24, 4034, /3804 4, mEaT L, AR
Mo T E ARG . SR ANEISFTR, Bl
2.97, FHRSEAYE"Y,
FR2 OS-Agentép B &N izt R
Tab.2 OS—Agent test scores analysis table
WSS FEANB/N BasE/ s EERE/ s SR8/ Mo/

A01 11 19.50 14.90 40.00 74.36
A02 9 16. 16.00 35.00 67.00
A03 9 .70 16.00 39.30 74.00
A04 9 .80 11.60 41.40 70.78
PR O 1.30 1.80 2.39 2.97

80 L 4 AQ T T T 80

7 A01 170

0 4 60

| 4 50

= 40

130

20 =420

10 410

0 1 1 1 - 0

S peik =3 01 L By
A5 OS—Agentd# % X #5X A % F R4 LR
Fig.5 OS—Agent test scores comparison
5 #Zit(Conclusion)

OS—Agentiz FIMASAR, AIRHSUE T 1% GeiY U 2 divel
B, BN HM _Agent i( )drBR B ER, K
K T andiRex. Kawx, HAlEads,312,799 &,
I IBM ThinkPad(CPU 1.70 GHz/1.24 GBI R #ESE
100 BEEINL, #ikaEE)E, —EulEn- e
() 29220 #b,  BIEA T RE i 2 Jofae S s 1R 7 B ) AN 24T
ENmtE]), BEXENERRRT I AZ—, RGEHRIERR,
fERFE, [FROS—Agentt i] AV Bh#C# i T A,
Al T Tk, TR 45 B R i s SEBL T HIER X
ER—iXZEH— N—ENEZ, ARG TRIIER, §
GUEARGIESN, PG TREFBEZECR. HEEHIE
WRBERRER LB LER, EFEAMY T IA 1)
Agentf¥ify,
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