F24% H8H

TENMNRKRARSARE Vol.24  No.8

2014 8 H COMPUTER TECHNOLOGY AND DEVELOPMENT Aug. 2014

SR 1T B RS R B LA BB

W E A &7
(l.#EXF 2R5ATFK,TT 450 121013;
2. 1T A RAME MALBRAAL 4700 A F 4L, T T 45 121000)

 OEAEDIRAT L 5 Pk S ARAT IR 95 At — BRSZ B U AR ) HEA IS B8 WA & A & IR 55 B
JB % s vy i ZU A R, S b s P LR AR X % 7 IR g5 RGEHATHIGE . & 56, WH T DB LA™ A R PR Rl v i, T X
P MR ST M TRE B0 SRS DEOE IR RGEBCFIA XPIRSAEZRE VL R G F ARG T # L rH E A= e 5
HERRAS B IR SRS Il B 45 T RO ARAITR PR RGRI R, SO RIBFSE S, w1 AR Bl 4R A7 A
T BRI A 1 IR 55 P T R, S SR (A4 B R 3R A 3

SRR WV ERAT s % P IR SS BR G0 TN HEBA IS s CABE AL #E R A i

FE 5 %S . TP31I XEkFRIRAS ;A XEHS:1673-629X(2014)08-0223-04

doi;10.3969/j. issn. 1673-629X. 2014. 08. 053

Computer Simulation Research on Customer Service System of
Commercial Bank

YANG Bing',ZUO Lei’
(1. College of Finance and Trade,Bohai University,Jinzhou 121013, China;

2. Jinzhou Office, Union of Rural Credit Cooperatives in Liaoning Province,Jinzhou 121000, China)

Abstract; It studies the customer service system by using the technology of the computer simulation aiming at the problems, such as rapid
development of commercial banking business, suffering the work overload pressure for the bank service terminal, the not rare queueing
phenomenon, the decline in the quality of the counter service and the strong custom response. Firstly , research the linear congruence meth-
od produced by the pseudo random number,and examine the uniformity and independence. Then, research the service system mathemati-
cal model,and give a simplified calculation formula by the main index of the system, for the state probability. Lastly ,research the simula-
tion strategy of the process interactive,and give a simulation process of customer service system by graph. The research contents of this
paper can be used as the basis that commercial banks continue to comb and transformation of service process,and provide decision sup-
port.

Key words: commercial bank ;customer service system ;computer simulation ; queueing theory ; pseudo random number ; process interactive

FRE R IR AR AR AT 5 45 A5 LRIIR 5548 BRI P A6
BORRAE B P R AN 5 BUR Sy 50 A R A

51 &

P ARATE L R 1 HE A — > B4,

RS R ERAT HEAT SR IF IS | BEE s BT IR L
AR A B R R TS BT A R
R PR BRI LA h BRAT HEBA R R 2 2 il
MRS SCTE R B R X T HEBA AR g i ) 4%
KB T HAT BURB IR U, i T HEBA R
FISZ B 8 AR AR BT, 520 B N R ARATROTE 4
RO, WARHEBA IR AREA B, W 5 5| R AT IR 55
BIFAYIE 22 MR 3l 55 B, A F T Rk AR AT i ml

rfE B HA:2013-07-04 &@ B #8:2013-11-01
E£WAB I TAUEFIH (L2012484)

AT EZ G I Se D B IRD R G i e BT 6 T
JEE B R AR AT AR 55 7K1 AR 4 v Rl B AT AL
&R M BRA T 24 R A i R P MRS, SR T
PUBLILTT T R A4 T %5 7 IR 55 R 48, il DIAE A o
FEARAT 55 /KPR I 55 O B A | LR 42 5
AT IR 55 BORAUK I P S5 I 1) 42 P
W RLRE TR S AR T I A B A e ias

[ 2& HS kg B 18] :2014-04-24

EEBN A £(1970-) B T THEEN, WL, B, AR E LS,
[ & H AR b - hitp . //www. cnki. net/kems/detail/61. 1450. TP. 20140424. 0408. 043. html



$ 224 . HEMBARS R R

%24 %

1 fABBHLE

18 FHTF SR AU Rt S s [R) RIS, B 2 B0 50 B
BUECR 7 A 7k 808 B AL AZ B gl AE i,
IER SRR BEDLE (S0 BEL SRR ) AR ™ A ad
PP R BRSO R b 2R B0 40 A AR BE AL AR 0,
SRR T Y, 2 AT WY SR AR R BE AL
ORISR AL WY, AN T BE R FLE R BERLEL, B LAFR
OB BERLE AR AN SR TT A5 2 R HAT R AF A2 S A
BEMLME , o A ECREALEC P BT, t ] DU h BE LA Y
YEEFEPLEE ]

DBl L 51 s S 4 B — B i A X« =
f(xnil ,xniz’...’x”?k) 7o B A By Ky, X, Mo
FEOY RN RO BAT 2 5] 3 A BE AL A B A A Sz b AR
FIRPE T, 1 — B ek o O BEL R
1.1 {HREE~ %

PHBEALED™ A2 LT is FEUE D7 v, 645 ~F 77 i
SR A G L N R R DA A R P R 2PN PN
Wk Ak FaniRIE (Tausorthe ) 5 i Al ik X
FARLRAE R ARk R A R A TR lm Ay | R o 1]
RIESF . Sz TR B0 G bk e A ik

2 [A] 4y 85 (Linear Congruence Generator, LCG ) &
i Lehmer $2 11 /9, iz F 08 b W] A iz 5877 AR BE AL
B RPERARTE A AR N

X, =ax, +b mod(m)
x, =ax,, +b mod(m) (1)
u, =x,/m i=1,2,--

K, wyuy e u, B A 10,11 X B DI REAL
28 a xg om AP BIFRA I TR X S 24k
HURA A1 B2 D BEAL T 51 i 3 53 v b s pE
PEERRJEI . — kUl , @ PTHC 8k +3 (k N IEEED) H
AR Bl 27 (p i ALALEO 1) 5, A
N SR 2 BRFE G m B2 -1, —H AR B . o =
7° =16 807, m=2" —1 =2 147 483 647, x, = 123 457 ,
HAGRAIIATIE m - 1, HA BRI 35 S5k,

b= 0 MFRCAIR G R,

Coveyou A BRA R AER AR,

x, =5, +1 mod(2%)
N (2)
u, =x,/2° 1=1,2,--
Kobayashi %5 1 TR A AR 1 HE AR
{xi =314 159 265x, , + 453 806 245 mod(2")
u, :xi/23] 1=1,2,--
(3)

1.2 AR EELE
LR AR B HER B D REALEL, Bl E T 250,
S E T ORREALECIY 24T A REALE i 2K

WATHEA TR G H 5 B ) S 2 SR ARG 6 A T
K,

1) B MR

BISIE G v, BB HAAT 0 ML Z0 ) K
B3 A PRECH PR 30 77 1, LSRR 0 Bk X 25
JIR AT 56 25 R (4 20 A R B F () 770 3 e S R
Ge it ok i S PRATEL S BRI AA I 25 A R —
X ARG R A TR B . AP TRIT .

(1) 4y, 8 10,11 408k NERA T X, %
FIXEAFHRE0=a, <a, < <a,=1,kZHRY
FEARZE i n B2, 0008 Kk IAI AN

k=1 +3.2lnn (4)

A 7 =4 000,k = 100, H n/k =5,

()Gt SRR «, ,x,, 1, EAKTIX ]
SRR (i = 1,2, k) &

(3) AR AR, THE SR X AT IX ]
H R AT R .

p.=Pla,_, < X<aj}=F(a) -Fya,_),i=1,

2’...’k (5)

I FEAR 2,0y, -, x, TEASSTIX ] @ O3S

BOH np, (io= 1,2,,k) o FEABE A, B8 00 4K

n/k
(DO itFEg . BHA .
X2 _ ; (fl ;:pi) (6)
AH, FONEE AT X FEALECR 5
X FA] A A AT AR
, kX n\>
V=X (- ()

(5) FIWr, XFRDK o, AEZF B TIEYMER
k=1 HEERY 2, TR AR >y (k-1)
TE o JKER & s PR, BV N «, 2, , o0 0, 395750
AT 01 ZmE, &0, R 82 XA B 25 & 3851
2R,

2) PR ST PERE S

A Bt AL A% £ A A G R B0 B AT 2 ) B e A
KAERE AP B HLAR & b 7, e T B9 A OC R R
0, Rtk , w] DL AH 5 28 B0 A6 56 PRy Bifi B 55 1% 2l ~7 1
FRAER SR THE — A BEHLEOT 51 A0 28— 2 (R] BE  BE
GIRACAESE P

By 2y, oo, R LR IR B D BEHLEC, MIREA
(=12, ,m) BrFMCRECH .

q=n£j2<%-;wg;2(%-&y (8)

s L2 X TAE 10,11 B0 A1 n AR




£E8 M ¥

AE L ARAT R RS R G AL - 225 -

BB, FIMER 0.5, FiTJ ARRR S j S B0r A 6 2R 80
PIE N -

5=[n£ji(%.%ﬂ)-osﬂ/§ (9)
B S* TR A Y
§=n£12(%‘05y (10)
£, WIS ASE

o=/ —j (11)

Mo - jFATRES (> 50)  MGETH R p, W R
NIO,11 3/, HEREE o It Z,_, MIRHEIESS,
N[0, 11 BRI T - a S, < Z,_, L, T4
ST PR, 7 W) 4 S MR

2 RERFEEE
PUAE R Ml HRA T 3k e 5 A%, B P e AR
105 E S N5 BRI U 55 F 5 SR 5 AR B IX A6
iR IS . REE A S5 P U 1585 U R
B PTEZ R E AR BN TN A I 5 B
SEPRHEBN PR ARAT R HEBA R GEAT S M/M/C R
R BAZ IR 55 5 2544
B BA AT 18] )RR R A S ECh A BIAAA 3
i, &AM 55 0 B AR A B ST IR S ECR w17
TREOM T RN Z) ¢ REPA 0 DR
P,(1) CIRZSHER) ZARITH ¢ MRS E H, W RS R
I CB PRI 7
p=A/(cu) (12)
I 22 R A5 AL AR ) Bl o3 0 B Ol (O T S T A
AT Py(e) P (1) P, (1) P, (1) P, () 535
H P, P P P P, 7).
dP,/di =AP, , + euP,,, — (A +qu)P, (n=c¢)
dP./di =AP, , + (n+ 1)uP,,, — (A +nu)P,
(1<n<e)
dP,/dt =uP, — AP,
(13)
B ARKI SRS A 223 T e
P, — (A +equ)P, + AP, =0 (n=c¢c)
(n+ DupP,, —(A+nu)P, + AP, =0 (1 <n <c¢)
P, - AP, =0
(14)
220y T RERIRREN -

b (),
n! \u

AR (12) AT,

(15)

cfp”P(J (n <e¢)
nl

P =9 (16)
c—p”Po (n=c¢)
cl
A
iP”:l,p<1 (17)
RIUE, ATARARAT IR 55 R 40 =248 r .
(1) AR,
IS LAy L1 Ay
Pv[gﬂ%ﬁ)+ﬁ'upﬁ)]
(18)
1 (A)"
— =) P,y (n <c)
_ n1| (,“) (19)
A\
ol o (;) P, (n=c¢)
(2) 34 i A HOR P2 A
L =L, +cp (20)
-y _ _ (ep)'p
Lrlgfn cﬂy_d(l_pym (21)
(3) V- SRR [A] A3 B2 B[]
W, =L/\ (22)
W =W, +1/w=L/A (23)

3 EBREE

FOARITE P IRS RGUR TR R g, i T
BB RG0S 2 R AT o J v A A 4007
IpAh | ST A SRR 2 ) 1 A K I PP B AR, R EARALL SR
W, AL S R AL T A A0, AN SO B AU 7Y
FEAHESR K A T EA T 24 a2, A X AR BB AR i B Ty
BB AT 8 BT R I T4 0E . BRI R SR
AFEFAH B (Event Scheduling) 76 s FA i 15 (Ac-
tivity Scanning) #2328 H.3% ( Process Interactive ) Fl =
[ Bt 7% (Three Stages ) PUFH WS, B XF Bk AR 7% )
55 RGERYHRR R, SOh B I E R A B

PEREAZ B R UEFRE ( Process ) ik R 45, HA R
PR < SCREAS HERR T AL 1 &N 3l 3 sh A 4E L
KR AT B S 5 X TR AR 5 Sk, —
BGRB8 02 AR 1 4 0T 3 s R4
FoVF IR RN ] REESEHEUE ; — A6 B R AR %
PR AL, 0 8, 50 B s, DA 4% 78l 2 i i
AkZE A 5 TR 32 BAK Y 32 5 SR I A Z IERE Y
i 1) o 470 S G g 28 12 i A 45 LIRS 3 14 B T 5 5 5 1)
P F2 L AW R A AR DA T 54 1 AR B ) 2 R Ak
B

HEFRAE H AR T 32 Bl o3 & AR R A B B
TR W 20 &, P i FER , — > i — Bk A i



. 226 - HEMBARS R R

%24 %

T s 5 MK R 0 4350 AR . ADoK
PR FE SR . 2480 3514 3% ( Current Events List, CEL) Al
B4 2% (Future Events List, FEL) . CEL f7£ifi M\ 24
B[] A5 TP AR B2 6 P00 T 9 S5 150 5, FEL 77658 %
TN 247 GRS AT I e s, SRS B o
HEIE e 2 S5 A9 Sk M FEL ¥ 8% 31 CEL, 4R Ji5 X
CEL AU T, Bk T ",

(1) Witaik.

BRI A R) ¢ RN R ] ¢

WEVIG TR I T FEL 2t

¥ FEL R A Rl sk 3] CEL £

AR R IR

WEBARE TIME= ¢ ;

While(TIME< ¢,) , W$ifT,

(2) CEL 14 ,

While ( CEL "5 Jq — i AR AL 3 )

While ( i i 5% A6 S AR AL B 5E )

A P T S )3 B

End While

End While

(3) HESE R

While ( CEL "5 J5 — ki A AL )

TIME = FEL & P22 HE ) fe 5 i 1]

if (TIMES ¢,)

¥ FEL R A TIME B 205 & A& 1) F R0 sk i
¥ #| CEL FErp

End if

End While

i FH AR AE BRI DI AR AT & P IR 55 R G fbiablad
FAnE 1 gt

— BN g Sk il

v
IS S

L, HAURL T
BA B L 500

T E . BB RS )
v

BHIAL ™ 212 I 55 I 1)

v
B IR S5 B
v
R

I |
I |
2
[ IR S ST A |
I |
I |

P

g

A1 BLEFEFRS ZEENTARE

4 LERIE

FAHUBIUR A T8 22 B gt RS e
Al ] — 138 SO RE, R LG 2 Se
ST A AL, LA 4 2 U 1 I R S A i
FRIBCRRSE S O 2R G607 SO 5T B R
SR | pedf 7 WA ) TR

S AU ST | 7T L i B OB AL R HEBA
B BALEmS B A 0 457 T A BF 5T, ik — A5
HEH AU R BT S % 8 R, Bl 4R 47 7T
DR A0 205 B | AS IR LR Ao R 45 R, DR kAl
Bue s (A

SE Ak :

[1] Premachandra T M, Gonzalez L. Research on bank queuing
system and counter setting optimization[ J |. Journal of Bank-
ing & Finance,2012,32(1) :126-139.

(2] & 12 876 DBUE S WU HR A R R 5 - S T s 2
WISSUE T[] VLG4RS ,2009(12) :68-73.

(3] rdfrdh. ARAT HEBA IR R 7 i B LA g ()], b &
7,2011(14) :80-81.

(4] £ 7. WSIREHUB LR AR E T [ D], KR T
K2 ,2007.

[5] Harris J C,Wehlau D L. Non-negative integer linear congru-
ences| J]. Indagationes Mathematicae ,2006,17 (1) :37-44.

(6] iR, dkEE. FEVLECAERLT]. B g5 8 #2006,
25(2) :244-252.

(7] B HEAUEE R [ M ], db 5t o E B E AR
#1,1999.

(8] MU HETHAIR S REBIUNBRED R R R YRR ) 40
Pr[D]. KRR ,2010.

(91 XUEGH ARHA, 2R R. BN EREARIER M. 65T,
HL Tl A 2011

[10] #okib. BATHEBA R GEEUE A S B BT ()],
EDUH TR 24 4 (fF RS BT AR ) L 2008,30 (4)
624-627.

[11] Alfa A S,He Qiming. Algorithmic analysis of the discrete time
GIX/GY/1 queueing system [ J ]. Performance Evaluation,
2008,65(9) :623-640.

[12] Taufemback C,Da Silva S. Queuing theory applied to the opti-
mal management of bank excess reserves[ J]. Physica A Sta-
tistical Mechanics and Its Applications,2012,319(4) :1381-
1387.

[13] B HIC, 3. RGO M]. 56 2 b Jbat AR
22 Rt ,2010.

[14] F4F. BBF A RGEEE SO B[ M]. JLRT: BHE R
#1,2007.

[15] yollg ek, BENLIEAF R G 1T 82 SR M S LA L
BT[] BB 5 % ,2013,23(6) :50-53.



BT P IR R e BN AT 5 [HRREE. ...

T Wi, /ifa, YANG Bing, ZUO Lei

5 AL . WiJ%, YANG Bing (b K22 B by pg 524056, 301 #AM], 121013), /24, 700 Lei GL 7949
RAHE AL A AL I diat, 105 #JH, 121000)

i bR 5 R RlsTIC]

LN 44 Computer Technology and Development

i, &0 2014 (8)

A CHEHE: http://d. g. wanfangdata. com. cn/Periodical wjfz201408053. aspx



http://d.g.wanfangdata.com.cn/Periodical_wjfz201408053.aspx
http://g.wanfangdata.com.cn/
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%a8%e5%85%b5%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%b7%a6%e5%9e%92%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22YANG+Bing%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22ZUO+Lei%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Organization%3a%22%e6%b8%a4%e6%b5%b7%e5%a4%a7%e5%ad%a6+%e9%87%91%e8%9e%8d%e4%b8%8e%e5%95%86%e8%b4%b8%e5%ad%a6%e9%99%a2%2c%e8%be%bd%e5%ae%81+%e9%94%a6%e5%b7%9e%2c121013%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Organization%3a%22%e8%be%bd%e5%ae%81%e7%9c%81%e5%86%9c%e6%9d%91%e4%bf%a1%e7%94%a8%e7%a4%be%e8%81%94%e5%90%88%e7%a4%be+%e9%94%a6%e5%b7%9e%e5%8a%9e%e4%ba%8b%e5%a4%84%2c%e8%be%bd%e5%ae%81+%e9%94%a6%e5%b7%9e%2c121000%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Organization%3a%22%e8%be%bd%e5%ae%81%e7%9c%81%e5%86%9c%e6%9d%91%e4%bf%a1%e7%94%a8%e7%a4%be%e8%81%94%e5%90%88%e7%a4%be+%e9%94%a6%e5%b7%9e%e5%8a%9e%e4%ba%8b%e5%a4%84%2c%e8%be%bd%e5%ae%81+%e9%94%a6%e5%b7%9e%2c121000%22+DBID%3aWF_QK
http://c.g.wanfangdata.com.cn/periodical-wjfz.aspx
http://c.g.wanfangdata.com.cn/periodical-wjfz.aspx
http://d.g.wanfangdata.com.cn/Periodical_wjfz201408053.aspx

