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ABSTRACT: Centralization has provided many solution in reducing the unavoidable expense and damage done to our
ecological system and is one of the important process to be carried out in discrete manufacturing firms too. For the
project being discussed, centralizing the data processing unit will result into reduction in - manpower cost,
infrastructure cost, idle time cost and carbon footprint count for the units which were earlier distributed at 4 different
locations. Validating a centralized data processing unit and proposing the best alternative involves a systematic study of
the existing system. The system under study itself is highly complex with many entities interacting with each other
delivering an output; which too keeps changing as the inputs change. Thus, for such dynamic systems which are
sensitive to changes and the relationship amongst the entities are quite complex and beyond the limits of human
understanding, System Simulation comes as a boon. The system simulation in the present work is carried out using
popular and widely accepted simulation software and the calculation of carbon foot prints is done with the help of an
online carbon footprint calculator.
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I. INTRODUCTION

Centralization in any business organization is the limelight of supremacy and control. Implementing the ideas of
centralization will bring out both positives and negatives, just like in any concept. But in this case centralization has
more advantages when compared to the disadvantages. We shall explore the advantages of centralization through
modeling and simulating the system under study. A Popular and widely accepted simulation software by the industry as
well as academics is used for the study.

A simulation is a way to model a random event. In the real world, statisticians use simulations to approximate
probabilities or sampling distributions in [1] complex situations where mathematical theory provides approximations
that might be too crude, or in a situation when results are too difficult to derive mathematically. In addition, simulations
are often used to understand what results look like under one scenario (null hypothesis), so that we can compare them
to a real-life scenario.

LITEREATURE SURVEY

1. Types of Simulation

Discrete simulation modelling, an experimental technique, can describe the behaviour of systems, help construction
of hypotheses explaining that behaviour, and predict future system behaviour with or without actual change to the real-
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world system[2] As such, simulation has a long-standing record of assistance to manufacturing operations; indeed,
manufacturing is among the oldest and most frequent areas of simulation application
Simulation models are classified as shown as follows [4].
A) With respect to dependency on Time:
i. Static simulation — A simulation of a system at one specific time, or a simulation in which time is not a relevant
parameter.
Example: Monte Carlo Simulation.
ii. Dynamic simulation — A simulation representing a system evolving over time.
Example: The simulation of a bank from 9:00 a.m. to 4:00 p.m.
B) With respect to Entities involved:
i. Live simulation — A simulation involving real people operating real systems.
Example: War games to explore the effects of warfare or to test strategies without actual combat.
ii. Virtual simulation — A simulation involving real people operating simulated systems.
Example: Aircraft simulator for pilot training.
iii. Constructive simulation — A simulation involving simulated people operating simulated systems.
Example: Tabletop war games (miniature war games).
C) With respect to Time Advance:
i. Continuous simulation — State of the system is viewed as changing continuously across time. System typically
described by a set of differential equations. Example: rise of water level in a dam, flow of fluids in pipes.
ii. Discrete (Event) simulation — Are event-driven where the state variables change at discrete time points.
Example: in a factory - parts are assembled based on receipts or anticipation of orders, arrival of customersin a
bank, machine repair problem etc.
D) With respect to Results:
i. Deterministic simulation — A model that contains no random variables (no probability).
Example: modelling of fixed-cycle-time operations like arrivals with preset appointments to a doctor or a
lawyer’s office.
ii. Stochastic simulation — A model that contains one or more random variables (contains probability).
Example: inter-arrival time or service time in case of a bank.

The process of building simulation models will invariably involve some form of software. The software could either be
a high level programming language or a data driven software system in which the model is specified using user-defined
and default data items (e.g. machine scrap rate of 5% with default efficiency of 100%). Hence the model is either the
software itself or held within a host software system. With the development of more user-friendly simulation systems it
is generally the user who will build the model, not an expert. Inside the software or model will be a number of
important concepts, namely entities and logic statements.

2. IDLE TIME COSTS

Idle time is simply the time for which labour has been paid for but no work has been done. Whereas inefficiency arises
when labour is actually engaged on production but output is not as expected or not 100%. Idle time may arise out of
normal or abnormal situations and it is the situation that will tell whether it is a normal idle time (unavoidable idle time)
or abnormal idle time (avoidable idle time).

3. CARBON FOOTPRINTS

Carbon foot prints are the measure of emission of carbon-dioxide into the atmosphere by burning the fossil fuel energy.

A dangerous atmospheric deviation is a certainty, and develops into a full scope of issues of legislative, economy,
society, innovation, environment and biology on a worldwide scale from a solitary experimental issue [5]

The carbon footprints principally apply to individual, items, associations, urban communities and nations, and so on [6].
An individual carbon footprint is carbon dioxide emanations created by every individual's dress, nourishment, lodging
and movement of day by day life [7].In an item carbon footprints measures the nursery gas (GHG) discharges over the
whole existence of an item (merchandise or administrations), from the extraction of crude materials and assembling
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directly through to its utilization and the last re-use, reusing or transfer [8]. An authoritative carbon footprint measures
the GHG outflows from every one of the exercises over the association, incorporating vitality utilized as a part of
structures, mechanical procedures and organization vehicles. A nation carbon footprints concentrates on carbon dioxide
emanations in the whole nation created by the general utilization of materials and vitality, vegetation and other carbon
sequestrations, and in addition the roundabout and direct outflows brought on by import and fare exercises, to
investigate the carbon dioxide discharges of the whole country [9].
These carbon footprints emissions are widely classified into two types;

a. Primary Carbon footprints (Direct emissions)

b. Secondary Carbon footprints (Indirect emissions).
Business organizations mainly focus on Primary carbon footprints so that they can have a direct control on emissions.

Il. RELATED WORK

A manufacturing firm in India has three other branches in India which perform individual data processing at their
respective units, these discrete units along with their value addition also contribute losses to the firm in terms of
infrastructure cost and associated manpower cost and the carbon footprint count, as they process individually, so a
better solution can be provided by centralizing the data processing units. The main aim of the work is to reduce the
overall costs and increase the resource utilization along with reducing the carbon foot prints by centralizing the
manufacturing units.

Objectives of this work are, finding:

1. Percentage reduction in manpower cost after centralization

2. Percentage reduction in infrastructure cost after centralization

3. Percentage reduction in idle time cost after centralization

4. Percentage reduction in carbon-foot prints after centralization

Initial Input Data:

Tabla 1: Diata arrival and processine time

IST (muims) Chent 1 | Chiemt 2 | Cliemt 3 | Cliemt 4 | Cliemt & | Clhiemt 6§ | Client T | Cliemt & Clhient &
(Trcir 1)
Date Arrival Time EREL 1400 11.50 13.50 LD 15.50 13.50 1050 180D
IST)
Drata Processimg 1] 150 ] 210 7] 120 ) 5l 1]
Timee {muims)

IST (mxims) Cliemt 1 | Cliemt ? | Cliemt 3 | Cliemt 4 | Cliemnt& | Cliemt 6 | Cliemt 7 | Client § Clhient &
(Ll 2)
Drata Arrival Time 1100 110D 122 e 1B 0D 13.50 13040 1850 18.50 200 0D
IST)
Data Processimg 30 ELV] 30 30 30 30 30 30 30
Time {Brims)
IST (muims) Clhient 1 Chent 2 Cliemt 3 Chent 4 Chent® | Cliemt 6 | ClientT | Cliemt 8 | Cliemt @
(LTmir 3)
Drata Arrival Time T30 ERET] 13 0 15 0 17.50 1750 170 N 1. 50
IsT)
Drata Processing 30 ELT] 50 30 30 o0 18D 30 ELV]
Timee {muims)

IST {mums) Chent 1 Client 2 Chient 3 Clienmt 4
(Llrcie £)
Drata Arrival 120D 15.50 14.50 1B.50
Idata Frocessing 3 30 ELV] 30

The above table gives the information of data arrival to their respective processing unit. These data’s are provided by
different clients at different timings, and each data provided by their respective clients have their own processing time.
Data arrival times are in 24 hrs format.
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Table 5: Infrastructure Costs

INFEASTEUCTURE COST (Es) TNIT-1 TINIT-2 TINIT-3 TINIT-4
SERVER 5 0e0el 5 eel SR S
PHYSICAL PEATITION S e0e0e SR0e0e 250 SR
Liconeing Faas = SO SO SO
AT el L] el el
SECTURITY SYSTEN G500 G500 300 3000
MAWPOWER. {D=day & N=might) 4D & 1N 3D & 1N 1D & 1M 1D
YEARLY MAINTANCE COST 1 Oe{ee0e 1 Oe{ee0e 1 0o 1 e
SPACE COMNSUNPTITON 100 SQFT 100 SQ.FT 50 SOLFT 150 SQLFT
SPACE CONSUMPITTON FENT S FT 50 T5 10 125
Mo of shifts 2 . . 1

The above table is the detail of cost (investment) for server, air conditioning, security systems etc, for each individual
discrete data processing units which are located at different parts of the country, this table also consists the manpower
required for that particular unit and also the number of shifts running per day.

Tablz 6: Emplovess Shift Timines

Shift Breals Timings(IST) Shift Breals TimingsIST)
hloming Shift start 8.30 Might Shift Start 20.00
Taa bredk 11.00 DHnner 220D
Fazuma 11.30 Fasuma 22.30
Lumch Br=sk 13,00 Taa Break 0D 30
Basumea 13.30 F.esumea 1.00

Tza Br=ak 15.00 Fast 3.0
Feasuma 15.30 Foasums 3.30
hMoming Shift End 12.30 Might Shift End 7.00

The above table gives the details of shift timings, tea breaks and miscellaneous timings of all the employees, which will
be useful to study the centralization process of the data processing unit

1. Initial ‘As-Is’ models
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Fig. 1 “As- Is” Model (a) “As- Is” Model of Unit-1 (b) “As- Is” Model of Unit-2 (c) “As- Is” Model of Unit-3 (d) “As-Is” Model of Unit-4

As per the data available the models are built using the software, four discrete models are built (As-Is), to study the
current working scenario of the data processing units. Then these results are compared and studied to validate the
outcome with respect to the centralized (What- If) model’s working. These models of different units are modelled and
simulated for a 24 hrs run time and made sure that the entities move out of the system within the stipulated time period.
The model building not only involves the management of entities arrival time but also focuses on scheduling of the
resources to the entities during day shifts as well as night shifts.

IV. Final ‘What-If’ Models
Centralized

OQO:00:00 Centralized
Processing

[P—

P
L

Fig 2 “What-1f” Centralized Model

After conducting several experiments on the centralized model, the most effective and efficient working model as per
the requirement has been proposed.

The model for this is built in similar fashion as above, where all the entities move to the centralized data processing
unit according to their respective arrival time. All the entities from discrete units are transferred to the central data
processing system with the help of route and station module. Thus the model is built and the results obtained by this
model are incorporated to achieve the validated percentage reductions of manpower costs (i.e. 42.86%), infrastructure
costs (i.e. 46.23), idle time costs (i.e. 50.50%) and carbon footprints (i.e. 52.65%).
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V. INDENTATIONS AND EQUATIONS

The Abbreviations

(X)g.c = ‘X’ Before Centralization
(X)ac= X’ After Centralization
CO,e = Carbon-di-oxide emission
GHG = Green House Gases

IST = Indian Standard Time
Mins = minutes

(1) Percentage reduction in Man power cost = (Total cost) gc— (Total cost) ac X100

(Total cost)g ¢

(2) Percentage reduction in Infrastructure cost = (Total cost) g c—(Total cost) oc X100

(Total cost)g ¢

(3) Percentage reduction in Idle Time Costs = (Total cost) gc— (Total cost) ac

(Total cost)s ¢

(4) Percentage Reduction in Carbon foot prints = (COe) gc — (CO2e) ac X 100

x 100

(COx)ec
VI. RESULTS AND INTERPRETATIONS
Table 7: Besults Calculated from the Model
Ohbjectives Total Before After Percentage
(per month) UNIT] | UNIT 2 | UNIT 3| UNIT 4 | Centrelizaton Centralization Eeducton
Manpowar Costs | 40000 32006 240060 1 G0eey 112000 G4 0D 42 26%
Fz)
Infrastrctirs 355000 | 325060 EE[CCCY 520000 1550606060 35500 46.23%
costz (B
Idl= Tims Costs 2520 5040 5130 5280 24870 12506 50.50%
{Fz)
Cabon foofprintz | 1,418 120 0.083 0. 756 4.384 2 056 51659
{Tons)

From the above results table interpretations are described below:

Copyright to IJIRSET

Manpower cost is maximum for Unit 1 (i.e. Rs 40000), and the sum of manpower costs of all the individual
units together is Rs 112000(because 14 employees are used). But, when it is centralized the overall manpower
cost reduces to Rs 64000 (only 8 employees are used). Therefore the percentage reduction in manpower cost is
42.86 %.

Infrastructure cost is maximum for Unit 4 (i.e. Rs 520000) and minimum for Unit 3 (i.e. Rs 330000), and the
sum of Infrastructure costs of all the individual units together is Rs 1590000. But, when it is centralized the
overall infrastructure cost reduces to Rs 855000. Therefore the percentage reduction in infrastructure cost is
46.23%.

Idle time cost per month is maximum for Unit 1 (i.e. Rs 8520) and minimum for Unit 3 (i.e. Rs 5130), and the
sum of Idle time costs of all the individual units together is Rs 24870. But, when it is centralized the overall
idle time cost reduces to Rs 12300. Therefore the percentage reduction in idle time cost is 50.50%.

Carbon footprints is maximum for Unit 1 (i.e. 16.99 tons CO,e) and minimum for Unit 4 (i.e. 9.19 tons CO,e),
and the sum of CO,e of all the individual units together is 52.36 tons CO,e. But, when it is centralized the
overall CO,e reduces to 24.79 tons CO.e. Therefore the percentage reduction in CO.e is 52.65%.
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VIl. CONCLUSION

Now a day’s firms are more keen on reducing the non value added activities and its costs, irrespective of their field. So,
centralization has provided a better solution which addresses the major portion of non value added activities which
eventually reduces its cost to the company (CTC).

From the “As- Is’ model built using the software, we can clearly conclude that the number of employees used
in discrete systems are being underutilized and thus increasing the idle time costs. There for the work conducted has
laid in the fruitful results of reducing these costs.

After conducting many experiments on ‘What- If* (Centralized) model, we have come to a clear conclusion,
that the reduction on number of employees to perform the same set of job which was earlier done by the discrete units
is valid and now the required employees are reduced to 8 in numbers from 14 in numbers. Thus the reduction in
infrastructure cost, manpower cost, idle time cost and carbon footprint units is also validated.
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