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Abstract

The fixed assets of university are the material support of teaching, scientific
research, logistics and industrial life. With the expansion of the scale of fixed assets, its
management is also in continuous improvement, and the management model is from the
manual to the computer-aided management. In recent years, the school merger makes
the campus scattered and disciplinary system adjust more. Meanwhile, the government
increases the investment and the research funding so that school equipment has
increased sharply, and a great deal of data needs analyzing. In addition, with the
opening of school laboratories and the increasing of the exchange in teaching, research
and with foreign countries, more and more teachers, students and researchers hope to
understand the teaching and scientific research equipment to provide help for research
and urgent demands for sharing information.

The rapid development of universities promotes the collection of a great deal of
data and urgently need to convert these data into useful information so as to secure for
asset management. This paper discusses the data mining technology used in the decision
tree in learning algorithm for optimal management of distribution assets.

The first part outlines the significance of asset management at universities and the
current status of domestic and foreign research, and briefly reviews the status of asset
management in Chinese universities. The second part describes the data mining. The
third part makes analysis on the fixed assets management system, designs and
implements the fixed assets management system. The fourth part makes a
preprocessing to the fixed asset data management, and describes the decision tree
algorithm and asset management in the application of our school.

Keywords: data mining; asset management;, management information systems; decision

tree algorithm
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EEER R PEER™, REERRT-EERETHRSRRAE, EA
RAEER S WAEREM. fAEA . AHEN. WARN. FEsha. A
ANFRREHE “ER" HHEmERE .
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FHE BEEFR~HEMHRE

HTHIEER AN REE BREEEK (BAGRTEESR) , AISBETHR
LHFEEEPERCSHLTEARA. FAx®. HEEFRSWEIR. BAY
PR HATY R B RS FHAT P E .

BRI E FE AR BIEEDE (data clening) « R4 (data integration) «
Y (data transformation) FIEIEH M (data reduction) .

5.1 HiRE*%

[l 2 B 7 E AR AR P SO R A e BRI A — 8. BuR s
RIBHSZROME, FERARE, FH. BRILE, HERA—Bok &
B YR, REXBHZEAETE IR, SEREZEIRHEEE, BEiH
FERREEN. R, ENEBNTREAEBITEAHENEY. X8, —4
AR E LRGSR EE PRE B ROEEE. WEs-1.

000
0 o %9

] —
El5-1 BUEER

—BEPECEFREIERE TR IR SIRE. ZER FRESEEPIK
BHABRIERN, FEATEEMEEESEE. A8 FHEHAEENL
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%, REPURGERN “E” R EETIRRARISUE CFER, EXEBRET
Bt BUREER UAESIERASUE CEZ T, MaUERAZR#T. &
FEREBAR BT ARTRUMEITE. TRUTERNR T EEIT . ETRY
HITER I FBUE BRI B, ARMEREFBRIX RN %7 B F—HiE N
BEATVFMG: ATBULTT UL AR T A S A BIREMA R, Wil 1R % 5 9% 5 4
#: RN EESLE VBRI EROBEREERROSUE. SRS
B L REMAME LRITH. BARISSHENLSE, CREBEHEIRN—H
7 RRRATHIEREN LR, ENEERETENFRIME. TiLRIIERITH
HE, WA LUEESQLE F 3T, Al B BURAE AR LRBT. SR EFERN
B AR FHAMEAT . SEREEFZ R, ERTIZHZIIER
XNEUEHAT BUCE. BT BRI AOLTPIR S 69, FrblfiF £ T L4
REFREUE T BEE B0 TOLAPR BRI, BESIEEPRMS™ELWEES
FER LUK BB IZ MR R R

5.1.1 ZREELE

R A AESALRED, A ERZNAEARZLEIEEPOZRE, W
SRS PRE—REVREETHORBARE DS, FTRHEHREE, TR
RUTHE#ITEREIE (missing data) 4bH:

1. BME&ILR. HFFERXPHRUEERERT, MHLFCRERE
BEZHE R I, R LE B (class label) HH{ER A mo X BT 5 KE80R
N HRXMGEFAREY, AHRESITEHRRENCRILAMES
NP

2. FIHAMERME. —RUPKAL LB, AN THEEFL RS
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AR ET S, BRATHRE.

3. MABREERAERE. N EERMFTAEROESME - FEH
ERFEERIER. W MA%E& KiEH. 5P BHEARERSHE XA
T, RATRRPIZEERE. R RERRE R, EXNEREH, 3fE
RN HRFEMIRAERER, DRBEB AN RARES R ERAIRE.

4. MABERAERE. HH—MEYE (E) KFHE, FRLERMNZ

BYEFAEROE. W F-PREHEHRB M (bsdate) $2005597, WH
St 3F *hbsdate & 1 BT BB R A

5. PR REHHERAEIE. KT ERLERT o RZHYEA . W
& BRI R P SO AUT KA R AT 2 A2 R, AT LU R — Rk
RBZCT EH AR FEEOFE, R R—BUE R TR
geidbot o118

6. MM RABEREIRMERME. « TURABRS . U EARSR
FAHEWT 2 DR E R R AP REREE. Pl RS ETHERR
PLER (R, ] DURE — AN tR AW R BUIM I P bsdate ) 2 J (L

R MER—AREAKNTT I SHABTEMAL, ERXEREMAET
HATEUE TR & HE BRFE B M ER AR, BRI CEERERTER
T30 J& HEbsdate I E o

5.1.2 BEEIEAE

RERE-NUEZE PRI REWE. I Do, AUTILAF
BHIEEER AR,
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HEF G #s: 4,8,15,21,21,24,25,28,34
¥l k% & E bins:
-bin 1:4,8,15

-bin 2:21,21,24
-bin 3:25,28,34
MBI HHAT P
-bin 1:9,9,9
-bin 2:22,22,22
-bin 3:29,29,29
MR AEbinid R FHTEH -
-bin 1:4, 4,4
-bin 2:21,21,24
-bin 3:25,25,34
#l5-2 HHAbiny L AT Fig
1. BinJjik: BinJyikilEid %5 4E (B0 A B A HE) R FIRF M SUB M. 72h%

B A0 B — B S

2. BRTjik: - BARRSHEMKRRELE (outliers) , HHRIRFE,
HUBHBENBRERSERERT ENMRRES, MRS T

RREGZIMBIENER, BRMARBAARFRE LR

3. WHHAMATIRES S : WEEA TR ENTEIE K IMER R
SR Blm, E-FNAES, ERERERER, HBRNFERERYEESD
KL G BEARBREAMNTRSCANTSHILNERE. KEREXT
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EMREMEARHH RS ATUFERPHOER, RHEEMLR. X
AT RENMHEERE S EHEMOEERZENATN, SR8 hEE
PETE R B

4. BRI, ATURMARE BB RIEET PR, . SRR,
BEZZERATE, KTURENSIREZHH—MERER, ATEEF
A=A (8—4) ZEMERFADTNS—AZBIMEK E K. FHEBRS %
FIRBRAGRE, ESEB PRI RBREL PR,

5.1.3 FA—HHEATE

HEHIRER WA R ROBRFES —BHER. HPHEHEA 50T
CUE A S A THUMBASE (E . 30, S AZS0H8 i A 858 T DU IR 2 5808 b
FHCFRMEVEE. XA U5 RRFE BN EREA—BHFRE—IER. MIRTHE
TR UUA RS BRI EE. i, SEEERAREKE, WLIER
ERAFKBAE. HTHRER, BUESESA—B: IR ENETERH
HEEEP A RAEARNSE T, W REFETR.

5.2 ¥R INEIEE R

5.2.1 HIEEM

R ERLRT, TELEBRUT LA EE:

1 B FE, Bk 82 R RKRE R LA LLE, X
Ky RBIEAIRMEE. Sl WfTszE AR FEPH “shebei id” 55—
ML) ” shebei_number” B ERRFE Lk, BHEFEIELRCELS
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F TCHE T UL B e FE B S R AR

2. BHTURHE. , BREBEERPEEREN I A HE. F-IEHET
DA ERE SRR, BEXTEERRTREE. W — PR LUTREE
HEHNERRITREN, SRERE B o o) 5 R .

3. BEERTRMEHE. T —AREHF LA, Kk ATRBIERERN
BHERKFAR. FEXRESERRTRERSNER. LAREAR. BmG
KIER%E

5.2.2 HiRH#H

PR R RS BREERBAF CHAB— N E SRR RO R .

BREBREEUTAEAR:
1. PHEAE. HPBREBETORS, TRERTER: binfiik. BEXG

EMEA .

2. G, MEWHT LSRG RE.

3. BUREZMAHE. FrRZtERRAEMNE CERER) HZRRU
KRR R LB REREIEN R .

4. L. MEALRRARA XER BB RLHEN B 2 MEHEZ Y. W
FBOLOCR B s R E B ET BI-1.0 BI1LOEEM.

5. BHtiE. RiECABREEAEHORYE, UHBBUIRIZHELRE. Vi
R—FEUEER T k. SRz tn] UE A BUR #m Ty k. X5 e
AL A, Wk T EEE EN AR AR IE .

WIE LR LM T5 ik, BAI TG KA R X Bl € %X BEdEE. &
WREEE. R HASOIRE. B mBIER AT T HRE®R. K UTILE
AT
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B BRWEIEE. EHERBEEE. B BAREE. B muagdEE
I RUE E B AR, )G 0 EIBMBIR R

B, BB REMATEHNRELES S, RIOGFETEER>HE
FEREERLR, HTERERK, RINFHAE—SPoRENEEE, API
BEHE, IHHBIRRRAREIE, ZEEPERE: RBEIEE. ERRREIEE.
BAEHARIRE. RRBBEES, BRI IR,

=, WHEN: BTEREEENSIREIEKRRBREREE R -5
ERMER, ANETERHBTESE, HAREMNNRESBEIT KA.

S, B, ERERTBEETRIREEHACRI, EXRE, #
TAbHEE, SERLEBHEIELELEPIEM, BETHESRERA—LLE.

B, BT SRR KO It T U E A, B & KB
KBt mER UL R, KRS ST ERA—]T, KKRED
THRE, EBRESER TR TURRAHRAEE.

ZAERERNBEER-EHRAEE CED, E8TILARTHEIEIZ K
BRE, B4 AMRERE, BdA—HRELENRAEHES.

5.3 HEHR

FERRB R B B L AT R BUE 2 Az A & E R KK |, THE
& B ABEIZ WA XA RO AR LAY, TSR HEB AT LA
BEHREANEREPHB - IRENEEES, HFRFEARENCRME, X
ERRIEEEE LATHEZ BN EER, FHEZHEENERERAHIRE
FiRGREE—H .

B T A S =R B LU LA
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1. SRS kA: RERERTERLTRPEIE. mE

19984E
1999 | |
— F | KW
2000
1524000 1998 | 1568,000
Q3 | 350000 [ 2000 | 3594,000
Q4 | 586,000

mE 53 FEA T AEAE

2. fifgHim: FEATRMABREX, SHEX. SUKRNEESRSE (BUE
CEFRM .

3. MR igE: ERSEEAERBIRENKD.

4. BRI MAERERIRRAEA, W: S2HER., FSHER (K
R.ORE. HHES , RERBEHELE.

5. BEUSHMEERT 4 BRURRAANETEXEERERRSRE
BAGEE . MABSEXTURBIZEARMZERMEL IR SRS
FrEE AR T HXER, REZEEEMEATERAR. RE, &)
M EBEMAERERLEXNE, FOMFTHREZEXE. TUNELEIKX
EREHRE, NOBHEZRANMR. FREEREDMEE, HAZRINES
P B
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EARE BEEFEHRARPRKMEE

6.1 REHINT A

REMEEZ BRI ZOEERAREZ —, 2P & e R 5
Hik, MUEERER—AM/REH. TEFEARERL RBNRMER, ZR
FA—AHEMM. ERFEEH P ERE R R AR, ©XEE
T FHEIRT A, SRR NS T RUEER L BOHRE AR B E
AW ZE R T3, REERENAHESABRER. FIWRIIME S
i — % BN R — R S HURI, TR RN B E — AR AN,

6.2 RKH 103 HZEEER~ERZ RPN A

iR BESRBEAHTEL T —HHPERAMN, BIELEENREIE
MARNEER, HABBAZAEHELENTBIINEK, FAUFEREEE]

EINMEAAE, TEREM—E, B REHNDITREANT S
BEEMHIIEA. BdxBEeFEFHIEHNEREEANMEAE R R
HITRE, BHWTRE:
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*e6-1 GANRRAT

e HE po B ERRY R gidzEd
160 FHLE X — =
80 YNEN; B N = =
50 FHIE 8 [} 1&
40 ARYE  —8 [ =
70 EFHUE —R ] {&
130 KENE —R — i €
100 FE —K —R =

LAD3H A, LG ikEEAREREEREEHRE SR REBH—4
BIAT RSB 53 B

ID3E i Ab B R

. MIGEDBLEE MRS EM XS RO FEBERIED).

. AEWEEELTE OB R R RN .

- STYIZECE ORI B F BT A W T B AE, RBEAKG 7.
. ETFARANET, EEMEATE0, #2, FUSE. TEERRmEL
FiR, HHPE. NEASIRRERENRBAE, EILRAMRINLEE. PE , PE",
MINE , NE” , S HRRNEFERNRPIERFE.

DWW
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Y BF&E (8]
PE. NE BEO PE. NE

K R
)

VyRrEO
PE’=PE’+PE”
N’E9=NE’+NE7

b4

//id3.cpp

#pragma warning (disable: 4996)

#include <stdio.h>
#include <stdlib.h>
#include <string>

#include <math.h>

6-1 ID 3 X EEHAE

7.3
WA &
it E
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#include <list>

using namespace std;

#define LN_2 0.693147180559945309417

#define ID3_ERROR 9999999

#define A CHAR MAX 16
#define A VALUE_MAX 16

#define A NUM_MAX 32

#define SAMPLES MAX 256
#define ALL -1

#define NUL -2

#define YES 1
#define NO 0

#define NUKOWN -1

#define VALID '*

#define INVALID '-'

Il @t
struct Attribute
{
char name[A_CHAR_MAX]; Il BB
int num; /I B



KB BECBESREER>EETHNANA

59

char attfA_ VALUE_MAX][A_CHAR MAX]; / B#14
b

I/ 555
struct Hypothesis

{
int num; /I BHEANE

Attribute anf[A NUM_MAX]; I BHES

|5

I BRME
struct HypoValue
{
int value[A NUM_MAX];

b

IR
struct Sample
{
HypoValue ev; /R 354
int result; I EH RG]

b

Hypothesis g Hypo; I BRES
Sample g_sa[SAMPLES MAX]; Il FEA A (R
int g_sn, Il BEAHL
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bool ReadHypothesis(const char* filename);
bool ReadSamples(const char* filename);
int CheckAllPositive();
int CheckAllNegative(),
int CreateTree(char samplevalid[SAMPLES MAX], char attvalid[A NUM_MAX],
FILE*, int);
int NotAliSame(char samplevalid[SAMPLES MAX]);
int FindAtt(char attvalidlA NUM_MAX], char samplevalid[ SAMPLES MAX]));
void Disaster(int);

int ID3(const char* filename),

I WP R RS
1% CHHER
(AT n)
DB 1] JRYEAN ) (B HE 1 B E 2] B A 3] ...
URHESH 2] BHEAEAN S JBHE 1] (BiEE 2] (BHEMES3) ...
[BHE L% n] [BHHEANE] BRI 1) [BYEE 2] [BHEE3) ...
*
bool ReadHypothesis(const char* filename)
{
FILE* file,
if (fopen_s(&file, filename , "r"))

return false;
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int i,j,k;
fscanf(file, "%d\n", &g Hypo.num),
for (i=0; i<g_Hypo.num ; i++)
{
fscanf{(file, "%s%d\n", g Hypo.an[i].name, &k);
g_Hypo.an[i].num =k;
for (j=0; j<k; j++)
{
fscanf{file, "%s", g Hypo.an[i].att[j]);
}
fscanf{(file, "\n");
}
fclose(file);

retum true;

}

/I IO i B &
/¥ SRR
[FEANE m]

(FEA1RH | HERFS] (HER BT 2 0ERFS] ... (A 1 BH a BIHEK

FE101 (GE#D &0 () ]

(FEA 2 RYE 1 ERIFS] (A 2 B 2 EKFS] ... (P4 2 B n MEI

FFEI GESD 8E 0 (4D ]
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[FEAm @Y | HEKFS] HAm B2 HENFS] ... (A m B n 06
MFSI0 GERD 3#E 0 (RED ]
1%/
bool ReadSamples(const char* filename)
{
FILE* file;
if (fopen_s(&file, filename , "r"))
return false;
int i,j;
fscanf(file, "%d\n", &g_sn);
for (i=0; i<g_sn ; i++)
{
for (7=0; j<g_Hypo.num; j++)
{

fscanf(file, "%d", &g_sa[i].ev.value[j]);

}

fscanf{(file, "%d\n",&g_sa[i].result),
}
fclose(file);

return true;

}

int CheckAllPositive()
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int i;
for(i=0;i<g_sn;i++)
{
if (g_sa[i].result = NO)

{

return O;

return 1;

int CheckAllNegative()
{
int 1,
for(i=0;i<g_sn;it++)
{
if (g_sa[i].result = YES)
{
return 0,
}
}

return 1;

}
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int NotAllSame(char samplevalid[SAMPLES_MAX])

{
inti y tot=0,n_tot=0,

for (i=0; i<g_sn; i++)

{
if (samplevalid[i] = VALID)
{
if (g_sa[i].result = YES)
++y_tot;
if (g_sa[i].result = NO)
+n_tot;
}
}
if (n_tot==0)

return 2; /* all yes */
else if (y_tot=20)

return 3; /* all no */
else

return 1;

int FindAtt(char attvalidlA NUM_MAX], char samplevalid[SAMPLES _MAX])

{

inty,j,Ly tot=0,n tot=0,y tot_ 2, n tot_2;
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int tot_diff _atts;

int att_no =0;

double max_inf gain =-1.0;

double entropy, entropy 2, r_entropy_tot;
double att_entropy[A_ NUM_MAX];

char valid 2[SAMPLES MAX];

for (i=0; i<g_Hypo.num; i++)

{

att_entropy[i] =-2.0;

for (i=0; i<g_sn; i++)
{
if (samplevalid[i] = VALID)
{
if (g_sa[i].result = YES)
++y_tot;
if (g_sa[i].result = NO)
+i+n_tot,;
}
}
if (y_tot=0]| n_tot =0)

entropy = 0.0;
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else

entropy = 0.0 - ((y_tot/(double)y_tot+n_tot))*log((y_tot/(double)(y_tot+n_tot))))

- ((n_tot/(doubleXy_tot+n_tot))*log((n_tot/(double)(y_tot+n_tot))));

}
for (i=0; i<g_Hypo.num, i++)
{

if (attvalid[i] = VALID)

{

r_entropy_tot = 0.0;
tot_diff_atts =g Hypo.an[i].num;
for (j=0; j<tot_diff atts; j++)
{
memset (valid 2, INVALID, g sn),
for (1=0; 1<g_sn; 1++)
{
if ((g_sa[l].ev.value[i] = j+1) && (samplevalid{l]] = VALID))
valid_2[1] = VALID;
}
y_tot 2=0;
n_tot 2=0;
for (1=0; 1<g_sn; 1++)
{

if (valid_2[l] = VALID)
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{
if (g_sa[l].result = YES)

+ty tot_2;
if (g_sa[l].result =NOQ)

++n_tot 2;

}

}
if (n_tot 2=0{y _tot 2==0)

entropy 2 =0.0;

clse

{

entropy 2 = 0.0

((y_tot_2/(doubleXy_tot_2+n_tot_2))*log((y_tot_2/(double)(y_tot_2+n tot_2))))

((n_tot_2/(double)(y_tot_2+n_tot_2))*log((n_tot_2/(double)(y_tot 2+n_tot_2))));

}

r_entropy_tot = r_entropy_tot + (entropy_2

((n_tot_2+y tot_2)/(double)(n_tot+y_tot)));
}
att_entropy[i] = entropy - 1_entropy_tot;
}

}

for (1=0; I<g_Hypo.num,; I++)

{
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if (att_entropy[l] >= max_inf gain)
{
max_inf_gain = att_entropy(l];
att no=1;
}

}

if (max_inf gain = 0.0)

{
return ID3_ERROR;

return att_no;

void Disaster(int num)

{

switch(num)

{

case 1: printf{("** ID3 failure **\n"),
break;

case 2
break;

default:

break;



KB BzEERREERTEETRNARA 69

int CreateTree(char samplevalid{SAMPLES _MAX], char attvalidfA NUM_MAX],

FILE *opf, int tab_cnt)
{
char samplevalid2[SAMPLES MAX];
char attvalid2[A_NUM_MAX];
int j, 1, i, ret, tot_diff _atts, att _no,
for (1=0; i<tab_cnt+tab_cnt; i++)
{

fprintf{opf,"\t");
}
tab_cnt++;
if ((att_no = Find Att(attvalid, samplevalid)) = ID3_ERROR)
{

return ID3_ERROR,;
}
strncpy(attvalid2, attvalid, g_Hypo.num);,
attvalid2[att_no] = INVALID;
fprintf{opf, "[%s]\n", g Hypo.an[att_no)].name);
tot_diff atts =g Hypo.an[att_no].num;
for (=0; j<tot_diff atts; j++)

{
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/ivalid[M1-1]1="0",
strncpy(samplevalid2, samplevalid, g_sn);
for (1=0; I<g_sn; I++)

{

if (g_sa[l].ev.value[att_no] !=j+1)

{

samplevalid2[l] = INVALID;

}

}

if ((ret = NotAllSame(samplevalid2)) = 1)

{

for (i=0; i<tab_cnt+tab_cnt-1; i++)

{

fprintf{opf, "\t"),

}

fprintf{opf, " %s\n", g_Hypo.an[att_no].att{j]);
if (CreateTree(samplevalid2, attvalid2, opf, tab_cnt) == ID3_ERROR)
{

return ID3_ERROR;

)
}

else

{

for (i=0; i<tab_cnt+tab_cnt-1; i++)
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{

fprintflopf, "\t");

}

if (ret = 2)

{

fprintfopf, " %s\t - YES\n", g_Hypo.an[att_no] att[j]);
}

else

{
fprintflopf, " %s\t - NO\n", g_Hypo.anfatt_no].att[j]);

/1 ID3 8%, 4 RIRIFLE filename X
int ID3(const char* filename)

{

int tab_cnt = 0;

char samplevalid{ SAMPLES MAX];

char attvalidfA_NUM_MAX];

FILE *opf;
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if ((opf = fopen(filename, "w")) == NULL)
{
printf{"File error : Cannot create output file TREE\n");
return 0;
}
fprintf{opf, "\n"),
if (CheckAllPositive())
{
fprintf(opf,"HALT:all_positive\n");
fclose(opf);
return 1;

}
if (CheckAllNegative())

{
fprintf{opf,"HALT:all_negative\n");
fclose(opf);
return 1;
}
memset (samplevalid, VALID, g _sn);
memset (attvalid, VALID, g_Hypo.num);
if (CreateTree(samplevalid, attvalid, opf, tab_cnt) = ID3_ERROR)

{

return 0;
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fclose(opf);

return 1;

}

int main(int arc, char** argv)
{
/1 R R BRI A
if ({ReadHypothesis(argv[1]))
{
printf("read hypothesis file error");
return O;
}
if ('ReadSamples(argv[2]))
{
printf{"read samples file error");
return 0;
}
if (ID3(argv[3]))
printf ("Decision Tree has been created with ID3 and stored in %s\n", argv[3]);
else

Disaster(1);

getchar();

return O;
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FLtE REERE

7.1 2848

BT, BEEEERKRETTHEPHNANUE FENARB, TR
PENTENHEERTEE SR, BTEADRER, EAXPRR~EH
2P & B 7 B B4R H M IDC3 SRR L RNHAT T80T, FERUR IR 4t
FEZRAL T A Frit— PR SR CE SRR RS HE TR
MR- AGERANRETE, WLUEHRALE. Bk, B9 AH. ME%SH
FEE. HEFR - EETERCENGREZSFEEREIFEERR, HEX
W RBRPFLEE, FRREEESERGERNL. BHEh, ZRENEGRE
BIEES K ERF.

7.2 MRRE

BUASCRBURRIR S, ASCBT1E RS0 DU S AE — 28/ R AE SR 0R
b MRAEAEFPOCWEEFEUNTELEIRAT LALE/ R, ARERSE
2%, FUARBENFERKEGATHATME.,
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