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Abstract— Information Technology (IT) is one of the most
emerging fields in today’s Internet world. IT can be defined in
various ways, but is broadly considered to encompass the use of
computers and telecommunications equipment to store, retrieve,
transmit and manipulate data. Infrastructure is the base for
everything. IT also has an infrastructure, which can be managed
and maintained properly. For an organization’s Information
Technology, Infrastructure Management (IM) is the
management of essential operation components, such as policies,
processes, equipment, data, human resources and external
contacts. This paper, propose a methodology to manage the IT
Infrastructure in a better way. In the proposed methodology uses
the tree-structure based architecture to manage the infrastructure
with less manual power. To maintain such services, we have to set
up an infrastructure and also provide essential steps to maintain
and manage those kinds of services. This kind of management is
termed as IT Infrastructure Management Services. While the
user wants to use this kind of IT Services, the infrastructure paves
way for this by providing proper responses for the requests made
by the user. These responses are provided by the IT resource
persons who are managing and maintaining the services. The
proposed methodology deals with this by undertaking the requests
from the user and providing proper responses for the requests.
The response is provided by analyzing the requests and then
redirecting the requests to the resource person who are
considering that kind of request. Thus the proposed methodology
provides proper services for the user by managing the work flow
in the IT Infrastructure. This paper also compared with the other
methods in the domain driven data mining area, to ensure that
the proposed method is more efficient in terms of SLA service
level agreement and methodology when compared to other
methods.
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I. INTRODUCTION

Domain-Driven Data Mining: A Practical Methodology One
of the fundamental objectives of KDD is to discover
knowledge of main interest to real business needs and user
preference. However, this presents a big challenge to extant
and future data mining research and applications. Before
talking about actionable knowledge discovery, a prerequisite
is about what is knowledge action ability. Then, further
research can be on developing methodologies and facilities in
order to support the discovery of actionable knowledge.

The following existing algorithm (Domain-Driven Data
Mining: A Practical Methodology, Longbing Cao) on a Linux
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box with eight CPUs (Intel(R) Xeon(TM) MP CPU
2.00GHz) and 4GB memory.

The results indicate that parallel computing and efficient
implementations can extremely accelerate the computation of
data mining. However, in this case, eight CPUs make little
difference from four CPUs.

This is probably due to the overhead from system and
managing master and slave sub processes.

Il. ALGORITHM

The life cycle of DDID-PD is as follows, but be aware that
the sequence is not rigid; some phases may be bypassed or
moved back and forth in a real problem.

Every step of the DDID-PD process may involve domain
knowledge and the assistance of domain experts.

P1. Problem understanding

P2. Constraints analysis

P3. Analytical objective definition, feature construction

P4. Data preprocessing

P5. Method selection and modeling or

P5’. In-depth modeling

P6. Initial generic results analysis and evaluation

P7. It is quite possible that each phase from P1 may be
iteratively reviewed through analyzing constraints and
interaction with domain experts in a back-and-forth manner
or P7’: In-depth mining on the initial generic results where
applicable

P8. Actionability measurement and enhancement

P9. Back and forth between P7 and P8

P10. Results post-processing

P11. Reviewing phases from P1 may be required

P12. Deployment

P13. Knowledge delivery and report synthesis for smart
decision making

The DDID-PD process highlights the following highly
correlated ideas that are critical for the success of a data
mining process in the real world.

Domain-driven Data Mining for IT Infrastructure Support
(Girish Keshav Palshikar)

The author Girish Keshav Palshikar discussed in the paper
regarding D3D algorithm with help of standard data mining
algorithm. This approach which extract different types of
knowledge from given historical data. But this variety has led
to technology fatigue among end-users. First, there is no
unified representation for the many different types of
knowledge extracted (decision rules, clusters, associations
etc.), making it difficult for users to relate extracted
knowledge elements. Next, even the volume of extracted
knowledge tends to be large, making it difficult for users to
filter and use it.
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Research on knowledge filtering and knowledge selection
using interestingness measures are useful, though the
problem is far from solved. Lastly, there is a huge gap
between the extracted knowledge and practical business
goals of the user (e.g., the questions stated above). Extracted
knowledge is not aligned to (and hence not directly usable for
meeting) the users business goals. It becomes the users
responsibility to understand and make use of the extracted
knowledge to solve a business problem. This requires
expertise in setting up appropriate data-mining experiments,
selecting and understanding the extracted knowledge and
applying it to solve the business problem. This demands
data-mining expertise as well as domain expertise - a rare
combination. In this paper, the authors attempt to bridge this
gap by adopting a domain-driven data mining approach,
increasing acceptance from end-users. As an example, the
author also developed domain-driven data mining algorithms
for workforce analytics in ITIS domain and also in customer
and employee survey domain. Instead of trying to fit a
data-mining technique to a business problem, the authors
adopt a top-down approach where they begin with a business
goal. The author has implemented their methods by
introducing ITES domain. The following session illustrate
the implementation of the existing methodology with sample
data set.

I11. EXAMPLE DATASET

When using an IT resource, the users sometimes face errors,
faults, difficulties or special situations that need attention
(and solution) from experts in the ITIS function. A ticket is
created for each complaint faced by a user (or client). This
ticket is assigned to a resolver who obtains more information
about the problem and then fixes it. The ticket is closed after
the problem is resolved. There is usually a complex business
process for systematically handling the tickets, wherein a
ticket may change its state several times. Additional states are
needed to accomodate reassignment of the ticket to another
resolver, waiting for external inputs (e.g., spare parts),
change in problem data etc. Service time (ST) of a ticket is the
actual amount of time that the resolver spent on solving the
problem (i.e., on resolving that ticket). ST for a ticket is
obtained either by carefully excluding the time that the ticket
spent in “non-productive” states (e.g.,waiting) or in some
databases, it is manually specified by the resolver who
handled the ticket. The historical data of past tickets can
provide insights for designing improvements to the ticket
handling business process. For illustration, this author
consider a real-life database of tickets handled in the ITIS
function of a company. Each ticket has the attributes shown
in Table I. The database contains 15538 tickets created over a
period of 89 days (with status = *Closed’), all of which were
handled at level L1. In ITIS terminology, simple problems
are handled at level L1, problems requiring expertise and
special skills are escalated to and handled at level L2. The
hardest problems requiring complex solutions are handled at
level L3. Summary statistics for various quantities is shown
in Table Il, where Q1, Q2 and Q3 are the first, second and
third quartiles. The ST histogram in Fig. 1(a) shows peaks at
the left and right ends, implying that a noticeable fractions of
tickets have either short ST (< 30 minutes) or large ST (> 240
minutes). The peak on the right end is really an aggregation
of the long tail on the right. Fig. 1(b) shows a histogram of the
experience levels among the 66 resolvers for this 3 month
window, as measured by the number of tickets handled by
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them. The resolvers’ experience before this period is not
taken into account here. The peaks at the left and right ends
clearly show noticeable fractions of the resolvers having
either little experience (< 50 tickets) or sizeable experience
(> 400 tickets), thereby implying a team with mixed

experience levels (high, medium, low)

Table [
COLUMNS IN THE SAMPLE TICKETS DATASET.

Column Name Description #distinct values
Ticket_id Unigue ID for each ticket 15530

Clientd Urique 1) ofthecad user whis facig the problem deneled in a ticket 40
Client Jocation 3 %
Severity

Priority
Probem_type
Problen,_em
Problem,_subien

3
10
ghs, DNS, Provy, Router, ISDN, Dialup, Wircless e “
nd problen iten = 'Access rights’ 10

Broad anea of the proben; e, Hond
Broblem s ¢
Funther detals bout
these are: Home fld et access
Resolver i Urique 1D for the person sho rsobved the ticket 3
esolver_Joca 1D of the group or location to which the resolver belongs u
Y Datetime samp vhen theticket was ereated by the end user (clen)
Solie_th Datetime samp when theticket was inaly resolved
5T Estimated toal sevice time spen i reslving the ticket (i minues)

Table I
. SUMMARY STATISTICS FOR VARIOUS QUANTITIES FOR THE EXAMPLE TICKETS DATASET.

Quantiy Nemge | SOEV [ 0L [ Q2 | @
ST (minues) W | aw | 2| 12|
Number of tickets arving per day me | mr | om | w| s

ke solver nl 1765 M us 35
who closcd a least | tcket o0 a dy) ns 65| 1| % | 4
y resolved per resolver per day) s | oam | o3| 5| o8
Resalver eficiency (averuge ST per ticket for & resolver) w20 | s | e | w2 | oW

Table 111
JUSTIFICATIONS FOR EXAMPLE TICKET TYPES CANDIDATES FOR AUTOMATION.

Tickel type Flickets | PNog-outher 5T ickess % Tickets
tick with low ST | with ow ST
] T £ ]
158 107 40 ™.
Table IV
HEAVY HITTER TICKET TYPES.
Ticket Type #Mickess 5T ST ST | Tickes | Coat
A STDEV % %
[3 R un 064 04] !
4 w7 i L 14
Table V
TICKET TYPES HAVING UNUSUALLY HIGH SLA NON-COMPLIANCE.
Ticket iyye SLA ov<omplint | #Tickess EET
tickets

non-compliance

19 )

10

Creation Deleticn and odit' || 8 ] %7

5

The following tables 1, 2, 3, 4, 5 are used as sample data set to
implement the existing algorithm proposed by the author
[Girish Keshav Palshikar]

IV. ALGORITHM

algorithm heavy_hitters
input D {tickets table containing N tickets; N = |D|}
input Ty {total 8T spent on all tickets in D}
input A = {41,....A,,} {set of m problem columns}
input ng {min. no. of tickets a selector must have}
input P {max. no. of columns in selector; defauli=min(3, m))}
input k {desired no. of heavy hitters (default = 10)}
output O {heavy hitter ticket types (selectors}}
0 =0 {initially empty}
forall j=F...1do
empty statement
for all subsets B C A containing j columns do
X :=setof all selectors using columns in B and their costs obtained
using following query
select Bi,...,Bj, (L0 #* sm(ST)M1.0 * To)wi(lo #
counti* )10 * N)) from T group by B1,..., Bj having count(*)
==m
Let Y = subset of selectors in X using an outlier method
Let 0 =0UY {add ¥ to set O}
it |0] 2 k then {done}
retain top k selectors in O in order of cost
return O
end if
end for
end for
return O
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In most support processes there is a specified time deadline
for each type of problem, called Service Level

Agreement (SLA), which is a specified time limit within
which any ticket of that problem is required to be processed.
A ticket may have different SLAs for different actions;
e.g.,SLA for first response, SLA for final resolution etc. As a
result, tickets datasets often include columns called service
quality flag(s), which indicate whether that ticket met the
specified SLA or not (can also include SLA limit).

In most support processes are monitored for SLA compliance
levels. All problems are supposed to restrict the such
problems are often of interest (and focus area) for improving
SLA compliance, each ticket includes a Boolean column
called customer_resolve_sla, which indicates whether or not
the ticket met the SLA. One approach is to adopt the
subgroup discovery algorithm given earlier to examine
selectors formed using the given set of problem attributes and
identify those selectors for which the ratio of number of SLA
non-compliant tickets to the total number of tickets is above
the global average. The author have also used a standard
classification approach to solve this problem. They treat the
column customer_resolve_sla as a class label and then apply
a statistical classification algorithm, such as decision tree or
classification-based on association (CBA), to discover
classification rules. For example, each path from the root to a
leaf node labeled customer_resolve_sla = 0 (excluding the
leaf node itself) in the decision tree learned from such a
training dataset characterizes one subset of tickets. They can
compute the fraction of SLA non-compliant tickets in each
such subset and select those for whom this fraction is above
the overall (global) average. In the example dataset, 15548
tickets (99.5%) have met the SLA and 80 tickets (0.5%) have
missed the SLA. Table V shows some ticket types discovered
by the CBA algorithm, which have unusually high SLA
non-compliance (much more than the global average of 0.5.
In the previous existing algorithm the tickets are labeled
automatically by assigning ticket number as per queue
fashion FIFO. The remark in the existing algorithm take more
time to process the customer request as per the ticket number,
for that it is essential to develop on efficient solution for IT
management services based on issues in ticket processing.

In this paper proposed algorithm is developed to process
the service as per the status of issues [Domain Driven Data
Mining: An Efficient Solution for IT Management Services
on Issues in Ticket Processing]

The objective of the proposed algorithm to perform the
complex functions required in the IT field. The modern
Information Technology would use many things such as
computers, servers, database management systems and
cryptography. It would also made up of several System
Administrators, Database Administrators and IT Manager.
With the help of these resources, the IT Management
Services would be most efficient and powerful. The most
popular IT Skills at the moment are:

+ Computer Networking

+ Information Security

+ |T Governance

+ Business Intelligence

+ Project Management
Information Technology Departments will be increasingly
concerned with data storage and management, and will find
that information security will continue to be at the top of the
list.  To lead in this trend this paper focuses the

V.RESULT
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Implementation of Domain Driven Data mining in IT
Management service in Order to Provide better efficiency.

In this paper, we implement the Domain-Driven Data Mining
in IT Management services in order to reduce the work flow
in the organization, and to analysis the issues occurred in the
ticket, handling the issues and then fix the issues through
proper methodology. The proposed methodology
experimentally verified in order to check for the efficiency of
the proposed algorithm.

Proposed Method

The aim of the paper is to propose a methodology to fix the
issues raised in the ticket submitted by the user in order to
process the request, and to improve the customer satisfaction.
The summary of the proposed methodology is as follows:
The IT Organization comprises of several levels of industrial
patterns, to manage and maintain the infrastructure. Each
level performs its own functions depending upon the
organizational structure.  Domain-Driven Data Mining
extends organizational toolbox and borrows from
well-known industry patterns. Organizational patterns that
the domain-driven data mining lays out are that there are
solutions for every level of detail in the system.

In this paper, the IT Infrastructure management can be
carried out in Domain-Driven Data Mining in order to
provide a generalized solution in any kinds of domain, that
we can be implemented. The initial step is to receive the
tickets from the user to process. Upon receiving the tickets
from the user, the tickets can be classified into categories
based on the concern. Since the tickets has been processed
based on these categories.

Upon classifying the tickets into categories, the next step is to
check for any issues or errors arised in the submitted tickets.
If so, then the issues are analyzed in order to verify whether
the occurred issues are relevant to each other. After
analyzing the issues, the next process is to find the ticket with
high issue rate. The found ticket is then undergoes for the
process. Then RCA is applied on the ticket.

RCA (Root Cause Analysis) is a method of problem solving
that tries to identify the root causes of faults or problems that
cause operating events. The RCA is applied on the tickets
with issues. The result is then obtained and then analysis the
result to get the ticket with high issue rate. The ticket with
high issue rate is identified and then analyzed the cause for
the issue. Upon analyzing the cause, the next step is to verify
whether there is any option to fix the issue. If so, the next
step is to apply ClI on that issue.

Cl (Continuous Improvement) is a method to improve the
status of the tickets with issues through continuous periodic
improvement to overcome the issues. The CI can be applied
on the ticket in the category, to find the solution. The
identified solution can be applied on every ticket in the
category and analyze whether the solution reduces the
number of tickets causing the issue. If so, we can fix the
solution to improve the customer satisfaction by reducing the
number of tickets.

Thus, with the help of RCA, we can analysis the cause for
the issue and through CI, we can fix the issue and to reduce
the number of tickets causing the issue.

Through the proposed methodology, we can gain more
advantages which are as discussed below:
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> Reduce the number of issues.

Table — 3: Priority Setting

» Increase the customer satisfaction Ticket No Time Bound Priority
T101 30-40 Low
. . Ti.(t:rI:ets ;r?_cessing 'Fi_ate ;r?_cessing Ratg T102 45— 50 Low
0. of | wi 6(in xisting | %(in ropose T103 10-15 High
Tickets | Issues System) System) T104 10-15 High
10 3 75 95 T105 20-25 Medium
20 12 50 98 T106 10-15 ngh
T107 25-30 Medium
50 32 43 99
75 45 33 99 Table — 4: Queue-1 (with High Priority)
100 78 31 99.9 Ticket No Status
» Increase the number of customer requirements 1103 RP1001 (Process!ng)
> No need to wait for SLA 1104 RP1004 (Processing)
> Efficient way to fix the issue. T106 RP1005 (Processing)

The proposed methodology provides a better solution to
manage the issues arise in the IT field.

VI. PROPOSED ALGORITHM

Begin

Get the tickets from the user

Categorize the tickets based on the concern

Foriin 1 to n categories

If issues on tickets = true then

ICat = category(i)

End if

Next

Apply RCA on ICat

Cause = Identify the root cause for the issue using RCA

If Cause possible to solve then

Apply CI on the tickets

Solution = Identify the solution using ClI

End if

If Solution minimize the issue then

Apply Solution to fix the issue

End if

End

Comparing these two periods, the proposed framework
seemed to be performing well and the request has been
processed successfully and efficiently.

The sample data related to banking information is shown in
the following table-1 to table-6.

Table — 1: Resource Person List (rplist)

Table — 5: Queue — 2 (with Medium Priority)

Ticket No Status

T105 RP1007 (Processing)

T107 Waiting (until RP free)
Table — 6: Queue — 3 (with Low Priority)

Ticket No Status

T101 Waiting (until RP free)

T102 Waiting (until RP free)

RP ID Status
RP1001 Free
RP1002 Allocated
RP1003 Allocated
RP1004 Free
RP1005 Free
RP1006 Free
RP1007 Free
Table — 2: Tickets
Ticket No User Name Request
T101 ABC Account Creation
T102 XYZ Net Banking Request
T103 SKV Recover Password
T104 MNP Senior Citizen FD Details
T105 VND Account Details Updation
T106 SSD Account Information
T107 POR Online Transfer
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These tables’ shows the proposed framework by splitting the
request from the main queue into sub-queues based on time
bound. Thus the proposed framework performs well and the
aim of the paper has been successfully implemented in this
paper.
The experiment is taken out in banking sector in order to
verify the efficiency of our proposed method. In that banking
sector, we undergo an experiment with two sections. First,
we test the result of processing the tickets without
implementing the proposed methodology. Also, each ticket
is processed independently and so the time consumption to
process the ticket becomes more. Secondly, we implement
the proposed methodology to verify the result.
In This paper the proposed methodology, the tickets have
been categorized and then it undergoes for processing. So the
time consumption becomes less. Also the issues arise in the
tickets has been processed efficiently in the proposed method
than the existing method. The comparison has to be made
between these two sectors and the resultant shows that the
proposed method provides better solution in solving the
tickets with issues in a much better way with the help of RCA
and CI methods.
Table.7 Comparison Data
The comparison result is shown below:
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Comparison Chart

—
~
(=3

O No. of Tickets

H
=
=
]

=]
I
T

B Tickets with Issues

O Processing Rate %(in Existing

Performance Rate (20)
=
1
T

01— B B | System)
. (W | LB | L |OProcessing Rate %(in
Proposed System)
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No. of Requests

Fig.7 Comparison Chart
From the comparison chart, it is clear that when the number
of tickets and the issues increases, the performance of the
existing system becomes low compared to the proposed
methodology. Thus, our proposed system performs well in
solving and processing the tickets.

IT Management Services in Proposed System

600
500 /
400 /
200 —— No. of Tickets

/ —s— Performance Rate (%)
200

100 /
0

No. of Tickets

Performance Rate

EXPERIMENT-3: COMPARISON BETWEEN IT
MANAGEMENT SERVICES IN EXISTING SYSTEM
Vs PROPOSED SYSTEM:

Comparison between Existing Rate Vs Proposed Rate

EXPERIMENT-1: IT MANAGEMENT SERVICES IN 600
EXISTING SYSTEM: < 50
. Py @ No. of Tickets
No. of Tickets Performance Rate (%) § 400 I
10 89 8 B Performance Rate (%) in
< 300 — L
50 84 g Existing System
§ 200 —— | O Performance Rate (%) in
100 75 = Proposed System
& 100
200 63 I I:I I i ﬂ
0 4
500 53 1 2 3 4 5
No. of Tickets Performance Rate (%) No. of Tickets
10 100 EXPERIMENT-4: PROCESSING OF TICKETS
50 99.9 BASED ON QUEUE MANAGEMENT:
100 99 - - - -
Time to process without Time to process with
200 98.5 No. of Tickets Queue Management Queue Management
500 98 10 20 5
50 100 25
M Sevices in Exisitng S 100 300 40
anagement Services in Exisitng System 200 450 45
500 980 50
600
o 500 Performance Rate Performance Rate
% (%) in Existing (%) in Proposed
0 400 - No. of Tickets System System
Q
§ 300 —— No. of Tickets 10 89 100
£ 0
£ —s— Performance Rate (%) 50 84 999
£ 200
& 100 75 99
100
200 63 98.5
0 ' ' ' ' 500 53 98
1 2 3 4 5
No. of Ticket

EXPERIMENT-2:1IT MANAGEMENT SERVICES IN
PROPOSED SYSTEM:
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Processing time of Tickets

1200

§ 1000
8 5 @ No. of Tickets
Qo
ne- § 800 . .
5 o M Time to process without Queue
T é Management
Q
< ﬁ 400 0 Time to process with Queue
b Management
£ 200
’_ .

0 T T T T

1 2 3 4 5

No. of Tickets

EXPERIMENT-5: EFFICIENCY OF RESOURCE
PERSON BASED ON WORK FLOW MANAGEMENT:

Efficieny of Resource | Efficiency of Resource
No. of Tickets Person Without WFM Person With WFM
10 90 100
50 86 99
100 80 97
200 75 96
500 63 94

Efficiency of Resource Person with Work Flow Management

S 600
2
& 500 ’
9 / —+—No. of Tickets
E 400
E g 300 / —=—Efficieny of Resource Person
% / Without WFM
2 200 Efficiency of Resource
& / Person With WFM
92 100 +——
£
: o
0 T T T T

No. of Tickets

EXPERIMENT-6: HANDLING ISSUES IN EXISTING
SYSTEM Vs PROPOSED SYSTEM:

Performance Rate | Performance Rate
in Exisiting in Proposed
No. of Issues System System
10 45 98
20 40 94
50 34 92
75 30 90
100 22 89
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Handling Issues in Tickets

120
Q1 R
% / —+No. of Issues
§ 80
8 & / - Performence Rate in Exisiing
§ / System
g 8
§ L — Performance Rate in Proposed
L ?\ Sysem
(i

=1

No. of Tickets

VII.CONCLUSION

In all other papers they were tried to reduce the time to solve
the tickets. But, we have proposed the method to identify the
complicated area, and then, by using our new method called
Cl, we will bring down the ticket count to very low and the
time taken to solve the ticket will be automatically reduced.

To conclude, IT infrastructure management and services
offered by it have become increasingly complex. Most have a
wide diversity of platforms, operating systems, and
applications. New systems are being implemented that
integrate end-to-end business processes across Web servers,
application servers, ERP applications, legacy applications,
and even partner and supplier systems. Managing this
infrastructure and pinpointing failure points in the process
spanning multiple systems is a difficult task.  All these
difficult task has been successfully implemented by
proposing suitable methodologies, in this research work.
Also, the proposed methodologies have been experimentally
verified and compared with the existing methodologies, in
order to prove that the research work provide successful
results.

Thus, by implementing our proposed methodology in an IT
organization, everything becomes easy and can able to
provide better result to the customer. The process involved in
the IT organization, providing reliable services to it and
managing the infrastructure becomes easiest through our
research work.
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