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ABSTRACT

Today, software industry is more competitive than other industries. The cost of production and maintaining 
software is high. On the other hand only a limited number of skilled people are available in the field. So managing current 
resources is highly required. When considering human resources, this is very critical.

Most software companies facilitate their employees to enhance the performance and efficiency. But most of the 
companies failed or not pay their attention to identify and solve some of the demanding issues. As observed, communication 
for the leave is identified as a critical problem In day to day operation many employees face various problems such as 
suffering high tension due to uninformed leave problem and late approved leaves. Some projects were delayed because of 
above mention reasons. For the smooth operation of the company, this problem which effects to process of the development 
should be solved.

These days mobile phone is very popular and SMS(Short Message service) facility is available with both mobile 
phones and land phones. Further almost users can access SMS from any geographical area, and it is a very cheap 
communication medium. So short message service was selected to provide solution for the leave application problem of the 
software company selected.

In this work, Problem of the leave application system was identified and the reasons behind this problem which 
discovered and solutions were suggested.
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INTRODUCTION

Software industry is rising in Sri Lankan 
today. Cost of production of software is high as well 
as income of employee is also high. One o f the leading 
software companies are suffering with less psychical 
capacity o f employee. Leave problem is basically dealt 
with human resource department. In this organization, 
human recourse management is done using a software 
system Though they use e-mails for applying leave, 
record maintenance is done manually. Problems are 
created when employees are unable to access their e 
mail or internet or company Intranet. In above 
situations, employees are unable to apply leave in a 
proven way. The current procedure is, that the 
employee informs the situation and requests leave from 
his supervisor. But generally, when applying leave it 
must be approved by two higher levels in reporting 
hierarchy. Most of the time employees apply leave 
through telephone and is not informed either to one 
supervisor. In this study it was attempted done to 
rearrange leave applying system to minimize the 
prevailing weaknesses. Specially to reduce the 
uninformed and unapproved leaves.
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If an employee is absent without prior notice or with 
late notice it will greatly affect to daily operations and 
schedules of the organization. The companies intending 
to give a facelift to leave applying system by 
improving cuiTent system in an effective way.

When monitoring operation it was clearly 
visible that unapproved or not informed leaves cause 
some difficulties and problems. Generally one leave 
application must be approved by two supervisors. If 
one supervisor has not been informed about leave it 
will definitely be a problem for the day’s procedure of 
the organization and week’s plan of the department, 
Problems which are caused to this problem were 
identified in training period and some of them are as 
follows;
• Uninformed or unapproved leaves decrease 

productivity of the company.
• It causes uncomfortablitiy and tension to 

other employees in the department.
• It may cause delay in understanding 

deadline of the projects.
• Uninformed or unapproved leaves are 

barriers to achieve tar gets
• These leaves mess office procedure.
•  Damage software quality and effectiveness 

because.
• According to above reasons image of 

company is damaged among customers.
• It would damage whole company 

operations.
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As this problem may affect all the operations 
of the company, It is a critical factor to solve. This will 
help the existence of the company and its operations. It 
will help to maintain workers mentality in high level so 
that they will be able to work without tension. Ultimate 
goal will increase productivity.

THEORETICAL BACKGROUND
Details on Leave:

Normally any company in Sri Lanka follows 
leave policy complies with die Shop and Office Act. It 
defines number of leaves like Annual leave, casual 
leave, sick leave, etc... Generally employees are not 
allowed to obtain leave or limit his leave entitlement 
during the probation period. Further company which is 
under this study considers the calendar year as the 
leave year. According to that there are several leave 
types and details as follows.

• Annual Leave -14 days entitled for normal 
employee according to leave calendar.

• Casual Leave - 07 days per year. Casual leave is 
generally reserved for half days and leave , taken on 
emergency.

• Sick Leave -7 days. If more than 2 days medical 
leave has been taken, a supporting medical 
certificate must be produced offer to company with 
leave form. Any person who is sick and unable to 
come to work should notify Head of the section 
sooner. No pay basis may be permitted.

• Lieu Leave -control by supervisor. This leave is 
earned leave for any staff that works during a 
mercantile holiday or Poya day. If  one works 
during the night and also continues to work the 
following day he will be entitled for one days lieu 
leave. There are some less using leave types like 
Paternity Leave, Maternity Leave, Overseas Leave.

USB (Universal Serial Bus)

The Universal Serial Bus (USB) has become 
the standard way to connect peripherals to personal 
computers.

There are two wires for power +5V (red) and 
ground (brown) and a twisted pair (yellow and blue) o f 
wires to cany die data. The cable is also shielded.

USB Signaling Basics

USB operates at three speeds:

• Low speed, 1.5Mbps
• Full speed, 12Mbps
• High speed, 480Mbps

The USB connector contains four wires: two 
to supply power ( V b u s  and GND) and two to move the

USB data (D+ and D-). The VBus wire provides 5V 
500mA. The D+ and D- signals are bidirectional, 
operating at a signaling rate of 12Mbps (83ns per bit 
cell). The D+ and D- signaling voltage is 3.3V.

The Universal Serial Bus specification defines 
four transfer/endpoint types,

• Control Transfers
• Interrupt T ransfers
• Isochronous Transfers
• Bulk Transfers

GSM Modem

The GSM Modem comes with a serial/USB 
interface through which the modem can be controlled 
using AT command interface. An antenna and a power 
adapter are provided. The basic segregation o f working 
of die modem is as under.

• Voice calls
• SMS (short Message service)
• GSM (Global System for Mobile) Data calls
• GPRS (General packet radio service)
• SMS was use for above solution

SMS (Short Message Service)

SMS is a technology that enables sending and 
receiving o f messages first appeared in Europe in 1992. 
It was included in the GSM. Later it was ported to 
wireless technologies like CDMA and TDMA Now the 
3 GPP is responsible for the development and 
maintenance o f the GSM and SMS standards. Futures 
of SMS are;

• Pre-stored SMS transmission
• These SMS can be transmitted on certain trigger 

events in an automation system
• SMS can also be used in areas where small text 

information has to be sent.
• SMS can be a solution where GSM data call or 

GPRS services are not available.

One SMS message can contain at m ost 140 
bytes (1120 bits) of data, so one SMS message can 
contain up to:
• 160 characters i f  7-bit character encoding is used.
♦ 70 characters if 16-bit Unicode UCS2 character 

encoding is used.

Transmission of an inter-operator SMS 
message involves one or more SMS centers. Generally, 
there are two different ways for the transmission of 
inter-operator SMS messages. The first way can 
explain as follows. SMSC send routing information to 
other operator SMSC.
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Sending SMS messages from a com puter

In general, there are two ways to send SMS messages 
from a computer /  PC to a mobile phone:

Svpl
Shp2

Statolffot

Figure 1 Schema diagram  of Sending In te r 
O pera to r SMS Transm ission

1. Connect a GSM modem to a computer. Then use 
the computer and AT command for control GSM 
modem.

2, Connect the computer to the SMS center (SMSC) 
or SMS gateway or SMS service to send SMS 
messages using a protocol /  SMSC interface.

The SMS specification has been defined a 
way for a computer to send SMS messages through a 
mobile phone or GSM modem. A GSM modem is a 
wireless modem that works with GSM wireless 
networks. Most mobile phones can be used as a 
wireless modem. However, some mobile phones have 
certain limitations comparing to GSM modems.

Following is a simple example that 
demonstrates how to use AT commands to send an 
SMS text message. The bold command must be typed 
in HyperTerminal. Other lines are responses returned 
from the GSM modem.

AT
OK
AT+CMGF=1
OK

Test the modem connection.
Confirm by Modem
Request to operate in SM S text mode.
Allow to operation mode.

AT+CMGW=”+85291234567” (Press Alt + Enter)
> A simple demo of SMS text messaging. (SMS massage)

Request to Send message to giving  
number

+CMGW: 1

OK
AT+CMSS=1
+CMSS: 20

OK

It indicates the location o f  the SM S 
text message in the message storage. 
Index o f  message is /.
Executions o f the command succeed

Notify R e f number assigned to the 
message is 20
Executions o f the command succeed

To automate sending and receiving SMS 
messages, terminal application should be written for 
GSM Modem using C, C++, Java, Visual Basic, Delphi 
or other programming languages.

METHODOLOGY

To send SMS messages, first place a valid 
SIM card from a wireless carrier it should be inserted 
into a mobile phone or GSM/GPRS modem, which is 
then connected to a computer.

There are several ways to connect GSM 
modem to a computer such as using a serial cable, a 
USB cable, a Bluetooth link or an infrared link. After 
configuring a GSM modem to a computer, computer 
can control it by sending instructions to it. The 
instructions used for controlling the GSM modem are 
called AT commands. Dial-up modems, mobile phones 
and GSM/GPRS modems support a common set o f 
standard AT commands. In addition to this common set 
o f standard AT commands, mobile phones and 
GSM/GPRS modems support an extended set o f AT 
commands.

One way to send AT commands to a mobile 
phone or GSM modem is to use a terminal program. A 
terminal program sends the characters which are typed 
to the mobile phone or GSM/GPRS modem. It then 
displays the response it receives from the mobile phone 
or GSM modem on the screen. The terminal program 
on Microsoft Windows is called HyperTenninal.

This study was carried out in two parts. They are;

A. Indentifying current problems of the Company.
Under these, several goals was set to achieve. 

First one is to find out the problems in the current 
system. The main problem with current system was 
identified as file communication problem. List o f most 
common problems were compiled and were put in a 
questionnaire consists o f 12 questions with 4 categories 
(Duty o f the employee, Communication Ability, 
Functionality o f suggest o f system, Weaknesses of 
current system). It contends multiple choices as well as 
written type. Further interviewing and none purposeful 
observations were doing to collect Primary data. 
Observations were carried out for increase domain 
knowledge and to indentify the problem existing in 
company. Secondary data were collected from HR 
department and other relevant leave records such as 
reason for lave, leave start date, lave ending date, and 
leave type, approval for the leave and acting person.

Then the problems faced by employee of 
employees attached to human resource department 
were identified by interviewing them. Stored data in 
current system were obtained from human resource 
department for further analyzing.
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A  Propose a new system or update current system  to 
improve efficiency o f  the leave applying system.

The second and more critical part o f this study 
was to find out best solution using analyzed data and 
carrying feasibility study for best solution for leave 
system. Requirements were discovered for the leave 
system or the best update for current system was 
identified. The system must be cost effective and user 
friendly and full-fill user requirements as well as 
technically easy to operate. Some of leave 
communication methods currently used in leave 
applying system, are leave application by telegram, 
telephone call, notice and mostly via an E-mail. O f all 
these, the best solution was identified.

Secondary data analysis was carried 
according to leave types and department Graphs 
were drawn for all leave types and total leaves 
against month and for applied leaves and late 
approved leaves on one graph. Variation of 
approved or late approved leaves against the leave 
type was studied using this graph.

Primary data were further analyzed to find out 
department wise leave details per employee. Using this 
classification, it was tried to identify which department 
is most vulnerable to that problem.

Leaves granted per employee were calculated 
for department wise. This was calculated to obtain 
average value for each employee for late or not 
approved leaves and approved leaves. Bar chart was 
drawn separately for both approved and late approved 
leave using data.

Percentage o f approved leaves, late approved 
leaves and difference of above leaves are calculated by 
following equation when it is needed. For approved 
leaves, equation is as below. Percentages of other leave 
types can be obtained by replacing approved leave by 
late approved leaves or difference o f approved and late 
approved leaves.

"■  1 ■ ■■ .......

After that, solutions were decided using 
results o f analyzed data and by carrying feasibility 
study for each one. Finally according to results of 
analyzed data, feasibility study and other considerable 
factor of die company, best solution was selected for 
the problem.

DATA COLLECTION AND ANALYZING

Question
Number 1 2 3 4 5

Table 1 Summary of response to questionnaire

According to gathered data, following graphs 
were drawn against the leave type, and tried to find 
characteristics o f not approved or late approved leave 
against the leave type as shown below.

Figure 2 Total not approved and approved leave 
variation through seven month

Above (Figure 2) Total not approved and 
approved leave variation approved and late or not 
approved leaves amount is more than approved leave. 
But it varies within the range o f  forty to sixty five. It 
also shows that during December all leaves are arising 
and when it becomes January leave amount is 
decreasing rapidly. It proves companies (selected) have 
a problem regarding leave applying.

Considering annual leaves, variation o f 
unapproved or late approved leave and approved leave 
is little. Approved leaves and later or non approved 
leaves are rapidly raised in December because 
possibility to apply their remained annual leaves in 
December. (Not display in this paper)

Table 1 displays answers for multiple choice 
questions against the responses. Question number 3, 6 
and 9 were allowed to answer by one or more choices.
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LEAVE TYPE Annual Leave Medical leave Casual Leave Other Leave Total
A pp. N ot

A pp.
A pp. N ot

A pp.
A pp. N o t

A pp.
A pp. N o t

A pp.
A pp N ot

A ppr.

HR /Ad &finance D ept’s
Ju ly 2 1 1 1 3 1 4 0 10 3
A u g u s t 0 1 0 0 2 0 2 0 4 1
S e p te m b e r 1 1 0 0 3 1 4 1 8 3
O c to b e r 4 0 0 1 0 0 3 0 7 1
N o v e m b e r 1 1 2 0 3 0 2 1 8 2
D e c e m b e r 3 1 0 0 1 0 3 0 7 1
Jan u a ry 0 1 0 2 0 1 1 0 1 4

11 6 3 4 12 3 19 2 45 15

Table 2 Sample of response of HR Departm ent

In case of Medical leaves which are highly 
different than other leaves. Through the distribution of 
leave, unauthorized or late approved leaves are 
apparently varied with approved leaves. There is a 
large difference with unauthorized or late approved 
leaves and approved leaves. This is not good situation 
for the company. Casual leave obtaining distribution is 
nearly equal to annual leave distribution. It is varied 
through 5 and 12. In advance, decreasing unauthorized 
or late approved leaves in January is less whiles both 
types failing.

In other leave category included, maternity 
leave, parental leave and lieu leave and duty leave. In 
other leave obtaining distribution is differing from 
other leave types because most of leaves are approved 
leaves. According to the obtained details, leave amount 
was calculated per employee for department. And 
analysis was done using graphs.

Graph was drowning (Fig 3) for analyzing late 
approved leaves and approved leaves.
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HR /Admin 5 45 15 9.00 3.00
Network 3 23 8 7.67 2.67
Business
dev 6 40 17 6.67 2.83

Product Dev. 9 51 21 5.67 2.33
R& D 42 86 186 2.05 4.43
Operation 29 99 146 3.41 5.03

Table 3 Sum m arized employee leave data group by 
D epartm ent.

Following graph expresses approved leaves 
and unapproved or late approved leaves per employee

as department wise. By analyzing this chart it is clearly 
seen that the amount of late approved or unapproved 
leaves are highest in research and development 
department and operational department while approved 
evies least.

Figure 3 Not approved or late approved Leave data 
(Per employee) against to departm ent

Bearing in mind the results of questionnaire, 
data with higher responses were taken for analyzing. 
From the third question of the questionnaire it was tried 
to find out communication ability of employees. The 
sixth problem was asking about the situations where 
problems occur in leave applying based on location. 
Results of sixth question shows leave applying 
problems which employees faced during their absence, 
(see following graph)

Figure 4 Problem occurring position (base on place)

Ninth question of questionnaire is, select 
suitable additional media to communicate with 
supervisor concerning leave? Question asks for 
alternative communication mediums for leave 
applying. Below graph was drowning using answers of 
the ninth questions. According to the graph many
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