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ABSTRACT

The project “Vehicle and Route Optimization™ is developed for the TVS Logistics
Services Limited. The objective of this project is to optimize the vehicle and route for
transferring cargoes from one location to another. It also provides proper utilization of vehicle

and proper selection of cargoes.

Vehicle selection involves finding a suitable and right type of vehicle from a list of
available vehicles on contract based on available cargoes on a given day for a particular route

or trip.

In route selection, the total distance of the routes covered by the vehicles should be

ptimized and also each i should be visited precisely once. TVS Logistics requires

route optimization for both milk run and line haul method.

A vehicle and route optimization system has been i based on

primizati hnig The techniques are efficient methods to find a suitable vehicle from a
list of available vehicles. Planning vehicle routes for delivery must consider combinations of

vehicles, loads, and delivering orders satisfying tight and various conditions.

This project has been developed using C# Net as front end and SQL Server 2005 as

back end.
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CHAPTER 1
INTRODUCTION
1.1. COMPANY PROFILE

Rameo Systems Limited is a software products and services provider for a variety of
prises. The company was i d in India, and has presence world over. Rameo
Systems has over 600 global customers running its busi P b-centric

suite of applications and is the world's largest provider of Aviation Maintenance &
Engi ing (M&E) and Mai Repair & Overhaul (MRO) Software Solutions.

Ramco Systems Limited, together with its subsidiaries, provides i fr

and services

The company provides its business application services by using the
Business Process Delivery System (BPDS) system. BPDS are a suite of products that help
enterprise customers to transform their business applications. It includes the Ramco Business
Process Platform that models business processes, creales new business services, and

bles applicati Ramco Busi Services that provides approximately 1,000 pre-
configured business services for reuse,

Ramco Busi Analytics that provides business imelligence through the use of
dashboards, key and a balanced d k. Ramco
provides its solutions to banking, i aviation, facturing, -

i P food production, chemicals, textiles, real estate & construction, and
retail industries.

Ramco Technology

Rameo Virtual Works is a new breed of ise software that facili Flexible
and Robust Business Process and Focused Analytics. Ramco Vinual Works provides
mplete and i li of business p and applications. Virtual Works is

constituted by a Model driven devel i SOA based E ise Solution

3 Services Repository, ' ion and Confi, ion tools,

List of Abbreviations
Acronyms Expansion i
CWB Cargo Weight Bill |
| WH | Ware House I
UOM | Unit Of Measure |
DFD Data Flow Diagram
ERP Enterprise Resource Planning
ASP Active Server Pages
CLR Common Language Runtime _|
CTs Common Type System
MSIL Microsoft Intermediate Language
SQL | Swctured Query Language ,
2
E i ion Manag platform and An Enterprise Event Bus. Coupled with
Rmc;model-drivm,' form, the Inf i platform can provide
business intelligence through the use of dashboards, indi and a balanced rd
framework.
The ise Infi ion M Plaform provides Data Consolidation
Services, i Activity itoring, P A Enterprise Decision
i and C Management. Leveragin pre-built business services assets

used in application assembly, Ramco Virtual Works provides a ready-made reporting and
analytics capability for business applications. The platform can help the organization deliver
the responsiveness it needs to stay ahead of the competition.

1.2. OUTLINE OF PROJECT
TVS Logistics requires the optimization of following areas

« Vehicle optimization
« Route Selection

1.2.1 Vehicle Optimization

TVS Logistics curremtly employs vehicles from service providers and engages
innumerous services (contract) between various locations on any day either as point 10 point
ar with multiple points. Vehicle pool of TVS Logistics is entirely contracted and is highly
dynamie in its availability with almost all types of vehicles included in the poal.

Vehicle selection invelves finding a suitable and right type of vehicle from a list of
available vehicles on contract based on available consignment on a given day for a particular

route or trip.



1.2.2 Route Selection

Route for the vehicles must be constructed in such a way that

Total distance of the routes should be optimized, the number of vehicles to be used
shall be chosen freely.

» Each consignor should be visited precisely once.

« MNumber of vehicles needed for servicing the consignors shall be minimized, by
breaking ties and by choosing the solution with lowest total travel cost.

Vehicles must be assigned in such way that the capacity of the vehicles is utilized for
100% weight and 95% volume.

2.2.1.1. Milk Run Scenario

Cargo weigh bill for thas particular day for milk run and redelivery are the basic input
of milk run route optimization. Rejection material and returnable material will be additional
inputs to the problem. Milk run routes established by TVS Logistics shall be considered in
this case. However this can be deviated under two conditions.

« When the vehicle capacity in terms of weight and volume is greater than the load
availability in terms of weight and volume for the established milk run route, then the
locations near such routes also shall be considered and a new route shall be formed 50
that volume and weight requirements are met.

+ When the vehicle capacity in terms of weight and volume is less than the load
availability in terms of weight and volume for the established milk run route, then the
solution shall provide the following options like sub routes within cstablished milk run
route so that volume and weight requirements are met.

2.2.1.2, Line Haul Scenario

In the case of Line Haul route optimization, while considering load availability in
terms of weight and volume to be transported between two points say A and B, all the
enroute locations between points “A™ and “B” (say “C", “D") shall also be considered such
that if any consignment need to be picked up or delivered to such emuu:e- points “C” or “D"
shall be honored during the trips.

Parameters that play a crucial role in vehicle selection are

«  Valid contract availability for the vehicle for the given route from the company
«  The vehicle capacity and its fit 1o run condition

« The validity of permit

»  The transit time

« The service provider's performance level

CHAPTER 2

SYSTEM ANALYSIS

System analysis involves the process of diagnosing, interpreting and helps us to
propose a new system. This chapter describes existing and proposed system.

2.1. EXISTING SYSTEM

The existing system is nol a systematic. The vehicles and route were selected
manually, so there is a less chance to select the best vehicle and route for transferring cargoes
from one location to another. There is no proper utilization of weight and volume for selected
vehicles, The cargoes also were selected manually, which may result in ignoring some
cargoes completely so that they have to send using another vehicle which involves
UnnEcessary cost.

2.2. PROPOSED SYSTEM

The main objective of proposed system is vehicles must be assigned in such way that
the capacity of the vehicles is utilized for 100% weight and 95% volume. In route selection,
the total distance of the routes covered by the vehicles should be optimized and also each
consignor should be visited precisely once, by breaking ties and by choosing the solution
with lowest total travel cost.

1.2.1. Route Selection Scenario

The proposed system requires route optimization for both milk run and line haul
method.

+  Nature and type of consignment such as stackabiltiy

o Quantity of the consignment— available for dispatch, pic
rerurnable and faulty material.

« The readiness for the dispatch of the consignment

kable as scheduled,



CHAPTER 3

DEVELOPMENT ENVIRONMENT

This chapter describes the hardware and i for the app

3.1, HARDWARE REQUIREMENTS

The hardware support required for deploying the application are:

Processor :  Inter Pentium IV 2.4 GHz
RAM 5 256 MB
Hard Disk ;40 GB hard disk

3.2. SOFTWARE REQUIREMENTS

The software support required for deployment are:

Operating System  :  Windows XP
Front End :  C#Net
Back End : SQL Server 2005

3.3. PROGRAMMING ENVIRONMENT
3.3.1. Microsoft NET Framework

The NET Framework is an integral Windows component that supports building and
running the next generation of applications and XML Web services, The NET Framework is
a large set of class libraries that can be used for many programming languages, like
Microsoft's C#, Visual Basic, Managed C++ and more. So the first thing we notice here is
that the NET Framework class libraries can be used for more than one programming
language.

Compilation of C#
When we write an Application in C# the compiler doesn't generate a binary file (like
traditional compilers) but rather it generates a file (for now you can call this file a NET

Module) that contains Microsoft Intermediate Language (MSIL) code.

The Common Language Runtime (which is the execution environment for the NET

F k Applicati has a piler called Just-In-Time, or the JIT Compiler, which
will compile the MSIL Instructions into native CPU Instructions upon the first execution of
your application methods on a one-by-one basis. | think this needs a linle more explanation.

Assemblies

Every time you compile C# code the file produced (.dll file or .exe file) is called an
Assembly. The A bly is a self-descrit

p ; when you compile the source code
files the compiler emits information about the types contained in the application, along with
other information that is needed by the runtime (such as what files are needed to nn the
application).

3.3.2. SQL Server 2005

Database

A database is a structured collection of data. Data refers to the characteristics of
people, things and events. SQL Server stores each data item in its own fields. In SQL
Server, the fields relating to a particular person, thing or event are bundled together 1o form a
single complete unit of data, called a record (it can also be referred to as raw or an
occurrence). Each record is made up of a number of ficlds. No two fields in a record can
have the same field name.

During an SQL Server Database design project, the analysis of your business needs
identifies all the fields or attributes of interest. If your business needs change over time, you
define any additional fields or change the definition of existing fields.

Besides the Class Libraries, the Framework provides a Common Language Runtime
(CLR) that manages the exccution of any MET application written in it using a NET
programming language. Simply put, the NET Framework consists of Class Library that
provides the common system services and functions that you will use and extend in your

pplicati and an Executi that NET Applications. The
functionality pmwdnd by the Class Library will help you to develop Windows applications,
‘Web appli ibuted applicati umievu-l:lyoumegrawxMLandXMLWeb

services into your applications.

C# .NET
C# Net is a new progr i from Mi it designed specifically to
target the NET F k. Mi fi's NET F rk is a runtime environment and

class library that dramatically simplifies the development and deployment of modem,
component-based applications.

C# supports epts such as inheri psulati I hism, and

rface-based p ing. C# suppons C, C++, and Java language construcis
cuch as classes, structures, interfaces, and enums, as well as more novel constructs such as
delegates, which provide a type-safe equivalent to C/C++ function pointers, and custom
ib which allow ion of code €l with additional i i

In addition, C# incorporates features from C++ such as operator overloading, user-
defined conversions, true rectangular amays, and pass-by-reference semantics that are
currently missing from Java.

Unlike most programming languages, C# has no runtime library of its own. Instead,
C# relies on the vast class library in the NET Framework for all its needs, including console
1O, network and file handling, collection data structures, and many other facilities.

SQL Server Tables

SQL Server stores records relating to each other in 3 table. Different tables are
created for the various groups of information. Related tables are grouped together 1o form a
database.

Primary Key

Every table in SQL Server has a field or a combination of fields that uniquely
identifies each record in the table. The Unique identifier is called the Primary Key, or simply
the Key. The primary key provides the means 1o distinguish one record from all other in 3
table. It allows the user and the database system to identify, locate and refer to one particular
record in the database.

Relational Database

Sometimes all the information of interest 10 a business operation can be stored in one
table, SQL Server makes it very easy 10 link the data in multiple tables. Matching an
employee to the department in which they work is one example. This is what makes sSQL
Server a relational database management sysiem, or RDBMS. It stores data in two or more
(ables and enables you to define relationships between the tables and enables you to define
relationships between the tables.

Foreign Key

When a field is one table matches the pmrykeyofanuherﬁeiﬂ is referred to as a
foreign key. A foreign key is a field or a group of fields in one table whose values match
those of the primary key of another table.

Referential Integrity

Not only does SQL Server allow you to link multiple tables, it also maintains
consistency between them. Ensuring that the data among related rables is comectly matched
is referred to as maintaining referential integrity.



CHAPTER 4
SYSTEM DESIGN

The activity of ding from an identified set of requi for a system to a
design that meets those requirements, This chapter describes the data model and process
model of the application.

4.1. DATA MODEL

This section describes various data model used in the application.
4,1.1. Table Structure

The tables for the application structures are shown in Tables 4.1.1.1 10 4.1.1.9

Table Name: Warehouse_master

Description : This table stores all the information about warehouses.

Table4.1.1.] Warchouse_master

Table Name: Available_Vehicle_Master

Description : This table contains the information about the available vehicles.

MUWAVATAAAQAANTT

Table 4.1.1.4 Available Vehicle Master

Table Name: Vehicle Capacity

Description : This table stores all the information about vehicle capacity.

[

1

rumsric{i8, 0) =

LwH_LoM warchan(30) F
Viohume: rumenc(18, 1) =
olume_LIOM warchar{30) 1
Capacky k{18, 0) 1=
Capacity UOM varchar{ 30} F
feg_No varchan{30) ¥

Table 4.1.1.5 Vehicle_Capacity

Table Name: Route_Code_Master

Description : This table contains the information about the vehicle routes.

kB B+ B B B+ S B B s |

7Y Comistive_Transt_Tme  rumerici(18, 0)

Tablc 4.1.1.2  Route_Code_Master

Table Name: Location

Description : This table stores all the information about hubs.

Table 4.1.1.3 Location

Table Name: Vehicle_permit

Description : This table contains the information about the available vehicle permit.

Table 4.1.1.6 Vehicle_permit

Table Name: Eligible CWE

Deseription : This table stores all the information about available cargoes.

=
F

F

F

=2

r

F

varchar(30) 1=

varchar(30) 7

] varchar(30) F
|| conmonee_part_code  varchani30) F
|| Parred_Quanity rumenc(18, 0) 12
| | Aetual_Quantty rrmerici 18, 0 =
|4 actudl pecking.Type  varchar(30) =
Weight rumasic(18, 0) =

: \Weight LICM varchar(30) F
Pack_Length rumeric(18, 0) F

|| Pack wh rumecic(18, 0) =
| pack pit Pumenici 18, 0} w
: Fack_LOM varchar{30} =4
| o cwe e warchar(30) I
E e varchar(30) "

Table 4.1.1.7 Eligible CWB



Table Name: Time_Distance_Matrix

Deseription : This table contains the information about the distance and time taken to travel

for the routes.

2

T B Bl B B B

Table 4.1.1.8 Time_Distance_Matrix

Table Name: Alloted_vehicles_output

Description ; This table stores all the information about vehicles for which goods have been

allocated.
7
F
13
F
=
13
=
w
F
(-
Table4.1.1.9 Alloted_vehicles_output
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4.2. PROCESS MODEL

This section describes the sequence diagram and activity diagram for the application.

4.2.1. Sequence Diagram

Sequence diagram is an easy and intuitive way of describing the behavior of a system
by viewing the interaction between the system and environment. A sequence diagram shows

an i i d in time

Request City name and State

Enter City name and State

Transfer Input values

Retrieves warehouse details

Displays warehouse details

Figure 4.2.1.1 Sequence Diagram for ‘Warehouse Master Details

Figure 4.2.1.1 explains the sieps that user followed to get information about the
warchouse details, Here user input value will be checked with the database values. If the
matching records exist in the database, then the system will display the details of warehouses
within that region.

4.1.2. Tables Relationship

Database di graphically show the of the database tables. It also

describes the relationship between all the tables in database.

Figure 4.1.2.1 Table Relationship

Figure 4.1.2.1 shows all the tables and their relationship in the database, It also shows

the primary key for every table in database.

Request Route code
Enter Route code
Transfer Input values
Retrieves Location details
Displays Location details

Figure 4.2.1.2 Sequence Diagram for Route Code Details

Figure 4.2.1.2 explains the steps that user followed to get information about the
location details, Here user input value will be checked with the database values. If the

matching records exist in the database, then the system will display the details of location for
given route code.

l System | Database



Request From date and To date

Enter From date and To date

Transfer Input values

Retrieves Eligible CWB details

Displays Eligible CWE details

3

Figure 4.2.1,3 Sequence Diagram for Eligible CWB Details

Figure 4.2.1.3 explains the steps that user followed to get information about the
Eligible CWB details. Here user input value will be checked with the database values. 1f the
matching records exist in the database, then the system will display the details of Eligible
CWB for the given date.

21

4.2.2. Activity Diagram

Activity diagram is used 1o show the internal state of an object but the external events
i the perfi of the

may appear in the diagram. In this diagram, ivi P
jons and itions are triggered by the pletion of the op

P

Arrange the location in alphabetic
order for given route_code

Delete the duplicate
Jocation

Frame the routes from available
location for the route_code

O

Figure 4.2.2.1  Activity diagram for route selection

Figure 4.2.2.1 explains the operations that are carried in the route selection. In route

selection the user can select route_code and CWB for deliver then it will generate the

locations for vehicle route.

20

System I Database |

Request planning id/route code

Enter planning id/route code

Transfer Input values

Retrieves CWB details and
Available vehicles

Displays CWB details and
Available vehicles

PR—

Click Optimization Result

& Simulati
Transfer the request
Retrieves Optimized output
For vehicle and route
Display Optimized output
For vehicle and route L

Figure 4.2.1.4 Sequence Diagram for Vehicle and Route Allocation
Figure 4.2.1.4 explains the steps that user followed 1o get information about the
Eligible CWB details. Here user input value will be checked with the database values. If the
matching records exist in the database, then the system will display the details of CWB and
available vehicle for the given plan id/route code. Finally it will display Optimized output for
vehicle and route.

2

Find Maximum Utilization

Get available Vehicle details
from database
Max_util
< veh_cap
No
Find combinations for
available vehicles
Add vehicle capacity as
combined vehicles
Yes

Delete allosted vehicle
from database

Figure 4.2.2.2  Activity diagram for vehicle allocation

Vehicle
altoned

Figure 4,2.2.2 explains the operations that are carried in vehicle allocation. Here user
can allocate single or combinations of vehicle for ransferming cargoes.



CHAPTER 5
SYSTEM DEVELOPMENT
System development is o series of operations performed to ipulate data to

produce output from computer system. This aim at translating the design of the system
produced during the design phase into code in user programming language. A modular
approach is used for the development of the software.

The development phase for the project was created from the specifications created
during the design phase. A principal activity of the development phase is coding and testing
the computer program that make up the computer program component of the overall system.
Other imp ivities include i i lanni i isition and

system testing. The development phase concludes with the report and review.

5.1. MODULE DESCRIPTION
The following are the modules in the system

»  Warchouse Master

« Route Master

* Vcehicle Master

+ CWB Details

» Time Distance Matrix
« Vehicle Planning

5.1.1. Warchouse Master

The Warehouse details are already in the database, so when the city name is entered,
it will display the warchouse detail for that city ie. the warehouse code, warchouse name,
warchouse type, city and state of the respective city. Warchouse master also allows the user

24

5.1.2. Route Master

In this module, if the users select any of the route code from database, it will display
all the details of route code master i.e. Natre of movement, Warehouse code, Location
name, Location type of the respective route code. Route master also allow user to add or edit
the route details.

5.1.3. Vehicle Master

The vehicle details are already stored in the database. It will display all the details
about the vehicles i.e. Vehicle number, Service provide, Capacity, Width, Length, Volume of
all the vehicles in the database.

5.1.4. CWB Details

In this module if the user gives From date and To date, it will display all the details of
availsble CWB's in dambase iecwh_no, RouteCode, Plan_Date, Consignor_Code,
Consignee_Code, Planned_Quantity, Actual_Quantity and etc.

5.1.5, Time Distance Matrix

Time distance matrix first screen will display all warehouse name and warehouse
code, If the user select any one of the warehouse name from the list, it will display distance
(In km) and traveling time (in hr) for selected warchouse.

5.1.6. Vehicle Planning

“This is the most important module in this system. In this module the user are going 10
select optimized vehicles either single vehicle or multiple vehicles for selected cargoes. The

to add or edit the warchouse details.

« Single Viehicle Sclection
« Multiple Vehicle Selection

Single Vehicle Selection

Single vehicle selection is used to find out if the entire load could be accommoxdated
in a single vehicle itself or not

Multiple vehicle selection

Multiple vehicle selection is used to frame the various sets of combinations possible
from the available vehicles.

Module description

In this vehicle selection module if the user gives any planning id or route code, it will
display the following two tabs.

» CWB Details
o Available Vehicles

CWB dewils tab contain information (cwh_no, RouteCode, Plan_Date,
Consignor_Code, Consignee_Code, Planned Quantity, Actual Quantity eic) about the eligible
CWB of given dates.

Available vehicle tab contain information (Vehicle number, Service provide,
Capacity, Width, Length, Volume etc) about the available vehicle of given dates.

Optimization result

In this module contain optimization result link for display optimized output. If the
users click that link after selecting CWB list, it will display optimized vehicle and route for
iransfering cargoes from one location to another.

Vehicle Planning module contains two type of vehicle selection.

CHAPTER 6

SYSTEM IMPLEMENTATION AND TESTING

6.1. SYSTEM IMPLEMENTATION

Implementation is the state in the system where the theoretical design is tuned into 2
working system. The system can be implemented only after through testing is done and if
found to work according to the specification. The most crucial stage in achieving a new
successful system relies in giving confidence for the users on the new system that will work
efficiently and effectively.

6.1.1. SYSTEM VERIFICATION

In vehicle and route optimizati ification d ines if the system is consistent,
adheres 10 dards, user relisble techniques and prudent practices, and performs the
selected functions in the comect manner, In data access, it verifies whether the right data is
being accessed, in terms of right place and in the right way.

6.1.2. SYSTEM VALIDATION

In this project, validation checks whether the developer is moving towards the right
produgct, whether the development is moving towards the acral intended product that was
agreed upon in the beginni lidation also ines if vehicle and route optimization

mpiles with the requi and platforms functions for which it is intended and meets
the organization's goals and user needs. It is traditional and is performed at the end of the
project.
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6.2. TESTING

Vehicle and route optimi lowed top-down i on testing, Modules wi
aia " * 1o o 8 5 Were
Software testing is 8 critical element of software quality assurance and represents the linked . : T i
; ? ; inked to the main menu in a sequence as required in the real time operating mode of the
ultimate reviews of specification, design and coding testing represents interesting anomaly Thi S %
systemn. This process is continued from the page level to module level, finally to the sysiem

for the software, During carlier ition and d p phases, it was pred to build

. level. In the final stage, the whole system is taken together and tested for integration. This
frware from an abstract concept (o tan ible implementation. :
software from an a pl 2 P! test if the change has affected any part of vehicle and route optimization negatively afier the

The testing phase involves the testing of developed system using various test data change was made.
Preparation of the fest data plays vital role in the system testing. After preparing the test data
the system under study was tested using those data, While testing the system, erTors were 6.2.3. System Testing

found and corrected by usin the following testing ste] and corrections are also noted for ) P 3
o ¥ 2 B 2 SlEps System testing is actually a serious of different tests, whose primary purpose is to

fully exercise the compute-based system. It verifies the entire product after having integrated
implementation. all soft

future use. Thus, a series of testing is performed for the proposed system was ready for the

and b 15, and validates it di

1o the original project
6.2.1. Unit Testing requirement.
In vehicle and route optimization system testing is done at each level to verify

« Proper input of data

o Successful storage and retrieval of data from tahle.

Module or Unit Testing is the process of testing all program umits that make up &
system. Unit testing focuses on an individual module thus allowing one to uncover all the
errors made logically and while coding in the module.

The following were tested and found to be corki ¢

Unit testing was done in this project 1o uncover the errors that occurred at the time of e watking porzechly
; « Database connectivity

development. Each module was tested with a set of predefined data. The interface between

»  Insert, Select, Update and Delete Commands

» Links in each form

the modules is also tested to ensure proper information flow. The test must satisfy all the pre

defined conditions and post conditions. Each and every unit in the module specified must

undergo testing. zﬁsﬁlﬂs 0: values between forms
« Command controls

6,2.2. Integration Testing

Integration testing 1ests the process of integrating the various modules 1o form the
completed system. Integration stars with a set of units each individually tested in isolation
and ends when the entire application has been build. Integration testing verifies that the
combined upits function together comectly. 1t facilitates in finding problem that occur at

interface or communication between ihe individual pans
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CHAPTER 7 0
CONCLUSION AND FUTURE ENHANCEMENT APPENDICES
CONCLUSION
This project Vehicle and Route Optimization was prep d with guid and
discussion with personnel involved in this project and technical staff. LOGIN

This project has developed with maximum care. It has been developed with an eye on
expansion and flexibility at every stage of all the modules. This is, developed to meet almost
all the requirements of the user. This will replace the existing manual system, This is more

advantageous over the existing system a8 it assigns 100% weight and 95% of volume

@m Rameo Mine Management Software

utilization vehicle and correct route for transferring cargoes o destination. 1t is accurate and

very fast and produces various kinds of detailed reports. '

Further enhancements can be made at any later point of time. Reports can be
represented in all-necessary perspectives. Added options can be included in designing
reports. This project is developed in a user friendly manner in GUI software. The user can
perform the operations such as addition, deletion, and modification of the database very

easily but in a specified manner.

FUTURE ENHANCEMENT

The proposed system could be effectively implemented using Vehicle and Route
Optimization with single vehicle selecti and combi of vehicle selection and also
select proper route for vehicles. In this system will give some report 0 the user for selecting
the vehicles.

In future, there is a plan 1o implement the Bin Packing methodology. This Figure A.1 Login Screen
methodology will help how the cargoes can be fitted with in a selected vehicle's. Here we
can able 10 see 3D view of fitted cargoes s0 that we can transfer more cargoes ina

single/multiple vehicle.
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Figure A.2 Ramco Virtual Works Home Screen
Figure A.3 Project Home Screen
33
34
Route Master
Warehouse Master
=
-

e 4

L2 ¥ T T T i

WW—'—_" B s s e T

Figure A4 Warehouse Master Screen Figure A.5 Route Master Sereen
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Vehicle Master

Eligible CWB Details
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Figure A.8 Time Distance Matrix Sereen

Figure A.9 Time Distance Matrix Screen
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Vehicle Planning
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Figure A.10 Vehicle Planning Screen
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Single Vehicle Selection

Figure A.12 Single Vehicle Optimization Screen

Available Vehicle details
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Figure A.11 Available Vehicle details in Vehicle Planning Screen

Vehicle Planning
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Figure A.13 Vehicle Planning Screen
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Figure A.14 Multiple Vehicle Optimization Screen



