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Application of Data Mining and Social Network Analysis
to Support Problem Management

Student : Shu-Ting Juan Advisor : Dr. Duen-Ren Liu
Institue of Information Management
National Chiao Tung University
Hsinchu, Taiwan, Republic of China

Abstract

IT (Information Technology) systems are often implemented to assist enterprises in
automating their business operations to maximize business profit. With the more IT systems
implemented, the more issues generated accordingly. Thus, it is very important to implement
IT systems to support business operations from the view of IT service management. This
research applies data mining and socialspetwork analysis to support problem
management. Association rule mining i1s employed. to discover the rules of problem
management from the database of historical problems; and then find out the root causes.
Moreover, social network analysis is-used to discover the-relationship between users and the
specialists that can resolve the problems. According to.the constructed Social Network, users
can find specialists / similar workers,“and cooperate: with them to resolve the problems.
Finally, a Web-based prototype system is implemented to evaluate the feasibility of the
proposed work.
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3.1 ¥ #A&g2 e (Incident Process Module)
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3.1.1 ¥ ##73 (Incident Created)

TR s FEARET R AT RS ST AR T 6 RF A
G o f2ff4eT o deA 30 ¢ 2% 2 45 (Event_No) > T E 2 ik EL S /K K
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3.1.2 s # (Knowledge Support)
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FHEF# - (Data Mining Module )
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3.3 ##®m#ce (Inference Module)
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protected void Page_Load{ohject sender, Eventhrss &)

{

/Mot event

string sql = "select top @ ohject,count(ohject) as countl from EventDetail group by ohject
SqlConnection myConnection = new SqlConnection(ConfizurationManazer. Appiettings["1sMine"]);
Sqllatabdapter myCommand = new Sqllatabdapter(sql, myConnection);

Dataset dg = new DataSet();

nyCommand .Fill{ds, "EventDetail");

string[] vevent = new string[%9];
int[] vcount = new 1nt[9];

int 1 = 0;

int count = 0

foreach (Datafow r in ds.Tables[0].Rows)

{
vevent[1] = r["ohject"].ToString (). Trin();
connt = Convert.Tolntl6{r["connt]"] . ToStringd ). Trim(});

if(count < 3)
{

voount[1] = 10;

else 1f {count < 7)

{
'
else
{
)

i++;

veount[1] = 20;
veount[1] = 30;

H

i
Lahell.Text = "<a href=""Problen/Hot_svent_detail.aspx¥object=" + wevent[0]+"V'=" + wevent[0]+"</a=";
Labell.Font.S1ze = woountlO1:

R G R TR e
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432 ¥ = g2 H e ¥ (Incident Process Module)
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4.3.3 FH#F# e R ' (Data Mining Module )
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434 jd%&#-e2 v (Inference Module)
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FenEE - Windows Internet Explorer
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l4Enamespace Weblpplication_isMine.User.FProblen

13

16 public partial class User_problen_list : System.Web. UI.Pagze

17

18 protected woid Page_Load{ohject sender, Eventlirss &)

19

20 Jf Duplicate Problem

21 string sql = "select Ewent Category,counnt(event) as Fequency from event where status = 'BEHHSE' group by event,category order by
22 SqlConnection nyConnection = new SqlConnection(ConfizgurationManaser AppSettings["isMine"]);
23 Sqllatabdapter myCommand = new Sqllataddapter(sql, myCoonection);

24 Datafet ds = new Datalet();

23 myCommand .F1ll{ds, "event");

26 Grid¥iewl.DataSounrce = ds.Tahles["event”] . DefanltView;

27 Grid¥iewl.DataBind();

23

29 /4 Wot closed Prohlem

30 sql = "select Event_No,User_ID,Event,Category from event where statns = 'FRHECE'";
31 myConnection = new SqlConnection{ConfignrationManager.dpplettings["ishine"]);

32 myCommand = new Sgllataldapter{sql, myConnection);

33 ds = new Datadet{);

34 myCommand .Fill{ds, "event"};

35 GridViewZ.DataSource = ds.Tables["event"].DefanltView;

36 GridViewZ . DataBind();

3Tk }

38+ H

30:hy

Bl 25: @ 9ER 3L AR 5 A5

13 nanespace Webipplication_isMine.User.Froblen

14

15 public partial class User_problen_lssoication : System.Web.UI.Page

16 {

1732 protected void Page_Load{object sender, Eventirgzs e)

18

19 AdomdConnection con = new AdomdConnection("Data Source=localhost;lnitial Catalog=fnalwsis Services-icMine");
i con.Open();

z1 ffstring Sql = "SELECT Flattened Predicthssociation([Event].[Event Datail],INCLUDE_STATISTICS,INCLUDE_FODE_ID,3) From  [Event] HATU
22 {lstring Sgl = "SELECT FLATTENED TopCount(Predict{[Event Datail], INCLUDE_STATISTICS ,EXCLUSIVE},$4d justedProbahility,3) From [Event
23 string Sql = "SELECT FLATTENED TopCount(Predicthssociation([Event Datail],INCLUDE_STATISTICS EXCLVSIVE),$Ad justedPrabability,3) From
24

25 string strCommand = Sql;

25

7 ddomdComnand emd = (AdondCommand Ycon.CreateCommand () ;

28

28 cmd .CommandText = strCommand ;

30

31 ‘AdnmdDataAdapta[ da = nev AdomdDatabdapter{cmd);

32

33 Datafet ds = new Datalet();

34

35 ds.RemotingFormat = SevializationFormat.Binary;

36

37 da.Fill{ds);

33

30 ! AT BAEREERIG ¢ id Vi ewi T

40

41 this.GridViewl.DataSonrce = ds.Tables[0].DefanltView;

42

43 this.GridViewl.DataBind();

44

45 con.Close();

46

47 Labell.Text = "{RIESSPEAT T8, - WERIRLFE T4, HRESAEE  BRERESE -
48 LabelZ. Text = " (AI3HEHE Tbhd justedProhability, MEZEHT - ILEIEE T Inportant, BEHHE) -
19 Lahel3.Text = " = 0 FoTATIRE BRAME - " ; Label7. Text S

50 Tabeld Text - ' > 0 BA—EHHHEREIBEEHE -

51 Label5.Text = ' < 0 :3m—EH A BB IR -

52

330 }

54:- }
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SELECT

FLATTENED
PredictAssociation([isMine].[EventDetail],INCLUDE_STATISTICS,include_node_id)
From [isMine]

NATURAL PREDICTION JOIN (SELECT " AS-[Object] ) AS [Event Detail]

% WebApplication-isMine - Microsoft Visual Studio
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~ WebApplication-isMine - Microsoft Visual Studio
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4.35 A € PR R iF (Social Network Module)
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FEEHE - Windows Internet Explorer

(? 2| htip://localhost49853/User/Problem/User_problem_score_graph.aspx v |4+ | x | DAEMON Search
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digraph G { charset=big5; node [fonmame="simhei*] E[JZE{E -> 0001 [label=22];EZZ#E -> 0005[label=15]:EJF{E -> 0007
[label=9]; }
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5 3> % 70001 ~ 0005 ~ 00072 4-E £ 4% & £ I M cff &~ 522159 2

» £k §_& R0005~0007> it % ¥ &
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[fontname="simhei”] ; & % #%
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0001 [label=22] ;& 2

# —> 0007 [label=9] ;}; % = 3% i»

C P EBET B A H A T &

protected void Submitl_ServerClickiohject sender, Eventlrzs K)

string sql =

"select category,emp_id, sum{score} as Eelationship from score where categonry ='" + Category.Value +

FO001 e Br £ 4 & 5 ¢ >
ORI B

i+ % 4% > B3 > & 700050007 ¥ 4R 5 & 0001

3% & 10005 ~ 0007 °

EORJRAR MR A S H D MR s Ik s e
digraph G { charset=big5; node

— > 0005 [label=15] ;

B R § R o

SqlConnection nylonnection = new SqlComnnection{Configurationfanager dppSettings["isMine"]);
SglDataddapter myCommand = nev Sgllatafdapter(sgl, mnyConnection);
DataSet ds = new Datalet()

nyComnand Fill{ds,

"hest_solntion");

GridViewl.DataSonrce = ds.Tables["best_solution"].DefaultView;
GridViewl. DataBlnd()

string test = "digraph § { charset=hig5; node [fontname=" simhei” ] H

double pode;

foreach (DataFow r in ds.Tables[0].Rows)
{

test
test
test
test
test
test

!

test += "

+=
4=
+=
+=
+=
+=

r[ Categnry"] ToString( ). Trim(});

[ "emp_ 1d”] ToString().Trim();

"[label=";

r["Relationship"].ToString (). Trin();
s

[
Labell.Text = test;

Streanlriter obiWriteReport;

ohjWriteReport

ohjWriteReport . Write(test);
ohillriteReport.Close();
Frocess proc = new Process();

proc.5tartinfo.
proc.Startinfa.

proc.3tart();

fffait for the process to end.

proc.WaitForExit();

Imagel.Imagellrl =

# 31

FileName = @"C:\Program Files\GraphvizZ2.18 \Bin'dot.exe";
Arguments = @"d:'Angela_thesis‘\Systen'ishine\Wehdpplication-ishine \Webdpplication-ishine\lser \lserlnage test.dot

" fUserfUserlnage fresult.png";

DEDE RN
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= File.CreateText(Server MapPath("~/Uzer/Userlnage/test.dot"));
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31 sqll.Append(“select enp_1d,sumlcountl ) as relationship )3
32 sqll.bppend ("from "};

33 sqll.Append ("(");

34 sqll.Append ("(");

35 sqll.hppend("select e.emp_id, count{e.enp_id) as countl "J;
36 sqll.Append ("fron experience = "J;

37 sqll.Append ("where e.enp_id !="" + emp_id.Value + "' ");
38 sqll.bppend("and e.experience in "J;

39 sqll.Append ("(");

40 sqll.Append("select el.experience ");

41 sqll.Append ("fron experience =1 ");

42 sqll.hppend ("vhere el.emp_id="" + enp_id.Value + "' "};

43 sqll.Append ("3");

44 sqll.Append ("gronp hy e.emp_id ");

45 sqll.hppend("3");

46 sqll.Append ("union all ");

47 sqll.Append ("(");

48 sqll.bppend ("select s.emp_id, count(s.enp_id) as countl "J;
49 sqll.Append ("fron spcialisnZ = ");

a0 sqll.Append ("vhere s.emp_id !="" + emp_id.Value + "' ")}
51 sqll.Append ("and s.specialisn in ");

52 sqll.bAppend ("(");

53 sqll.Append("select sl.specialism ");

54 sqll.Append ("fron spcialisnZ sl ");

55 sqll.bhppend ("vhere sl.emp_id="" + enp_id.Value + "' "};

56 sqll.Append("3");

a7 sqll.Append ("gronp by s.emp_1d ");

58 sqll.bppend (" 2" );

59 sqll.hppend (") a ");

60 sqll.Append ("gronp by a.emp_id ");

61

6260

a4

a5 SqlConnection nyConnection = new SqlConnsction(ConfigurationManager . dppSettings["ishine"]);
96 SqlDatabdapter myCommand = new Sqllataldapter{sqll.ToString(), myConnection);
a7 DataSet ds = new Datatet();

93 nyCommand .Fi1ll(ds, "Spcialisn");

99 GridViewl.DataSonrce = ds.Tables["Spcialisn"].DefanltView;
100 GridViewl.DataBind(};
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