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Introduction

As a software developer, this process analysis
competition gave me some ideas for writing my own
software. One of the main goals that | pursued, firstly,
is a better understanding of the algorithms for
analyzing processes and increasing competencies for
working with ProcessMining. Secondly, to create a
readymade software tool that will be different from
the existing tools for software analysis of processes
and may allowyou to look at the analysis of processes
from a different perspective.

| apologize in dvance to the competition jury. This
report is short. 1 deviated from the topic of the
competition and did not answer all the questions asked
by the organizers. In view of the time spent on the
development of the program, carried away by the
technical softvare part, there was very little time left
forthe analysis of the processes, but in the report | still
included some statistics, descriptions and analysis of
processes. | will not be offended if this report is not
included in the final list posted on thesults of the
competition, and | will say even more that my report
should not be consideredas a final serious workon the
analysis of the processes of this competition. But by
agreement with my organization, | have to be active
and prepare a report orethesults of the competition.

Own developed software

| want to share with the results of software

development. The program is written on the .Net WPF
platform using the C # programming language. Graphs
are drawn by a proprietary drawing algorithm using
standard WPF application drawing tools using

Rectangle, Line, Path and Canvas shapes.

The general view of the program interface is shown in
the screenshot below.
The process analysis is carried out in stages.
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First, the program allows uploading CSV o MS
SQL Server.

Secondly, build the graph using Python calls and the
pm4py libray. You may ask why a bunch offGnd
Python is used? The WPF application interface is rich
in visualization and interactive control, and Python
uses truly higkperformarme libraries for various
activities

Each stage is edited in a separate window.

To form a data selection, sqgl queries are used. The
process description is saved in separate fields of the
form. To visualize the results, a graph, table, graphs
are used. Ao included .net library for drawing graphs
QuickGraph and WPF library Grapharp with an
interactive interface




The analysis resultsin the program are exportedas MS
Word and HTML reports. This summary report of the
analysis of logs is jugirepared using this program.

Unfortunately, according to the rules of nondisclosure
of the working tools of my organization, | cannot post
the program code of this program onthe Internet.

| deeply hope that the activity data on the development
of our ownprocess analysis tools and the development
of new approaches to analysis will further contribute
to the further development of the Process Mining
direction.

Description of processes, statistics and some
conclusions

Logs in XES format are converted to CSV format. For
the subsequent analysis of the log data, CSV files were
uploaded to MS SQL Server. Subsequent analysis is
performed using sql queries. Due to the limited time
for analyzing the log, since the processZ647 and
2018 was different, only cases for 2018 were taken for
analysis

Process graph of internal declarations (Domestic
Declarations) for all cases for 2018

Number
of
activitieg

concept:name next_concept:name

Declaration SUBMITTED b
EMPLOYEE (70
IgthJHfr]lsOadszzs
Silstelz Hdzd € 5d3)
Pay ment Hand

B tc OB 5ls Odg)

Declaration APPROVED by8193
ADMINISTRATION

(0 OW o o Ha O M ts
OHd3q dzd MBteOYC |

7912

Declaration
FINAL_APPROVED by
SUPERVI SOR (
f sdzdzs s ¥ Mt
Mz j o dL Stetsdy

Request
s &zOlskz )

Pay mg

7905

Request
s ZOkk)

Paym

Pay ment Hand
SB tc OB 5ls Odg)

7905

Declaration APPROVED b
ADMINISTRATION

(0 OW o dfj tHa O ts
OHd3d dzd MBte Oy d

Declaration
FINAL_APPROVED by
SUPERVI SOR (
f sdzdztsils: 8 Mmts
Mz jtcodL stetsd3

5125

Declaration APPROVED b
ADMINISTRATION

(0 OW o dfj Ha O M ts
OH®Bd dzd MOy

Declaration APPROVED by
BUDGET OWNER

(1Ovedzjddj M
tcOMY stew HdIs]j dz]

2819

Declaration APPROVED b
BUDGET OWNER

(Y Ovodzjddj M
O steWHdIsj dz

Declaration
FINAL_APPROVED by
SUPERVI SOR (
f sdzdzets s ¢ Mt
Mk jtcodL stetsds

2787

Declaration REJECTED by
EMPLOYEE () O
SlsC dztsdzj dets Mts

Declaration SUBMITTED b
EMPLOYEE (30O
ftcj HIMlsOo dzj dzts
Mislstelz H dzd ¢ 5 A3)

963

Declaration SUBMITTED h|
EMPLOYEE (70
ftcj HMIsOo dzj dzts
Mlstelz Hdzd € 5 A3)

Declaration REJECTED by
ADMINISTRATION

(0 OV o day I8&{qts dzj

OH®ddd MbteOyd

952

Declaration REJECTED by
ADMINISTRATION

(0 Ow o df I8 dzts dzj
OHd3q dzd MBtc Oy

Declaration REJECTED by
EMPLOYEE () O
SIsC dzsdzj dets Mt

928

Declaration REJECTED by
EMPLOYEE (30
SIS dztsdgj dets Mts

248

Declaration REJECTED by
SUPERVISOR Y OW 9 dz{
s 1s ¢ dztsfodg izistc o f o

Declaration REJECTED by
EMPLOYEE () O
SIsC dztsdzj dets Mts

217

Declaration APPROVED b
ADMINISTRATION

(0 OW o dj sz O ts
OHd3d dzd MBte Oy d

Declaration REJECTED by
SUPERVISOR { OV 9 dzj
tsIs ¢ dztsfodg tizistc o f L

190

Declaration APPRYED by
ADMINISTRATION

(0 OV o dfj telaef zO M ts
OHd3q dzd MBtc Oy

Declaration REJECTED by
BUDGET OWNER

(1 Ovodzjdedj
cOMf stew Hdlsj dz]

Declaration REJECTED by
BUDGET OWNER

(1 Ovodzjdedj
tcOMY stew Hd s dz

Declaration REJECTED by
EMPLOYEE (3 Ow
SIsC dzsdzj dzts Mts

Declaration APPROVED b
BUDGET OWNER

(1Owodzygdedj M
tcOMYf stew Hd Isj dz

Declaration REJECTED by
SUPERVISOR Y OV 9 dzj

s 1s ¢ dzisfidg faste o §f U

Declaration REJECTED by
ADMINISTRATION

0 O o di Is&{dets dzj
OHd3d dzd MBte Oy

Declaration SUBMITTED b
EMPLOYEE () O
ftcj HIMlsOo dzj dats
Mslstelz Hdzd € 5 d3)

Declaration
FINAL_APPROVED by

SUPERVI SOR (

Pay ment Hand
SB tc OB 5ls Odg)




IE]BdZdZBmBJ 5 s
FfjtcodL e

Declaration SUBMITTED b
EMPLOYEE () Ow g
teJ HMNIsOo dzj dzts
EjtSlStGIZHdZdCISds)

Declaration REJECTED by
EMPLOYEE (310
SlsC dzts dzj dzts Mt

SUPERVISOR { OV 8 dz]
s s G dztsfidg fiziste o of U

Declaration REJECTED by 5
IADMINISTRATION

(1 OV o dfy IsA&fdrts dzj

OH i3] dzd MBte Oy |

Declaration REJECTED by 4

Declaration APPROVED byDeclaration 1
PRE_APPROVER FINAL_APPROVED by

(1 Owedzjdedjy MISUPERVI SOR (
ftcj Ho OtedIsj dzr (f sdzdetsMis! ¢ Mt
Flseo jtey HOE h Bk f jtcodL sStesd3

[y

Declaration REJECTED by|Declaration SUBMITTED b
BUDGET OWNER EMPLOYEE (310
(1 Owodzdzedj ®lftej HfNlsOo dzj dats
tcOMYf steWHdIsj dzfiptsiste iz H dzd € t5 )

Start and end point with a pitive result

Declaration

FINAL_APPROVED by

SUPERVI SOR (
s dzdzs s ¢ Mt
FfjtcodL stetsd3

Declaration REJECTED by
Ml SSI NG () Ow
SlsC dzs dzj @ets  d L
slsizlsmise dw)

Initial operation Final operation

Declaration SUBMITTED by |Payment Handleg
EMPLOYEE () Owoel(} dzOlsj ¥
ftoj HMNISOo dzj dzs fMsB OB 515 (

Declaration REJECTED by
MI SSI NG () Ow
SlsC dzs daj @ts d L
Slsfizlsmilse dw)

Declaation SUBMITTED by
EMPLOYEE (310
ftcj HIMIsOo dzj dzts
Milstelz v dzd € 5B)

Declaration REJECTED by
SUPERVISOR | Ov 9 dzj

s ls ¢ dzts iz fiziste o §f U

Declaration SUBMITTED b
EMPLOYEE (310
ftcj HINIsOo dzj dats
Mlstelz H ded € 5 d3)

As you can see from the graph of the process of
internal declarations, not every case ends with
payment processing. There are end transactions in
which the application was rejected. In order to
optimize the process, the analysis of these cases
requires detailed analysis
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Count the internal declaration for one typical case
with an initial rejection of the applicatiofbhe
process is represented by 9 activities

International Declarations process graph for all cases
for2018




Graph of international declaratioftx one typical
case

Travel permits (PermitLog) for one typical case
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PrepaidTravelCost process graph for 2018

Process graph of one case PrepaidTravelCost for
2018

Graph of one typical requefatr payment process
(RequestForPayment) for 2018



What is the throughput of a travel declaration from
filing (or closing) to paymentMost cases have a
duration of 6 to 7 days

The number of actions in the context of applications
for internal declaratins (Domestic Declarations)
shows that the largest number of applications have
from5to 6 actions

The largest number of approvals for applications for
payment of internal declarations have from 5 to 6
actions

2485 (30.42%)

4617 (56.52%)
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The duration ointernational declarations has a wide
duration from 4 to 463 days. An analysis of a process
with a duration of more than 200 days showed that the
employee did not immediately execute the Declaration
SUBMITTED by EMPLOYEE action (Declaration
SUBMITTED by EMPLOYEE after the end of the
trip). So, for example, in the case of declaration 1126,
the employee submitted the application only after 169
days after receiving 2 notifications from the system.
For example, in the case of declaration 1116, the
employee didnot file the statement until 224 days
later. It is worth noting here that in order to optimize
the process, after the end of the trip, the employee must
immediately submit an application

The duration of international travel shows that most of
thetravel was between 1 and 15 days. However, there
are a small number of trips lasting 365 days, which is
exactly one year. The example of the declaration
14195 case shows a distinctive featuréhe action
Permit SUBMITTED by EMPLOYEE (Permit
SUBMITTED by EMPLOYEE) was after the start of
the trip and was 16 days. And the payment was
processedin advance, without waiting for the end of
the trip



Analysis of the process of international declarations
in terms of the transition from Declaration
SUBMITTED by BMPLOYEE (Declaration
SUBMITTED by EMPLOYEE) to Declaration
APPROVED by ADMINISTRATION (Declaration
APPROVED by ADMINISTRATION) showed that
there are cases in which the duration of the approval
is much higher. The graph shows these actions with a
duration d more than 50 days of agreement. The
number of cases is 86. In order to reduce the approval
time, itis worth paying detailed attention to these
cases
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In addition, the example of the declaration5127 case
clearly shows dissonance: the emplogempleted the

trip in 1 day, and the subsequent agreement with the
administration took 163 days
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