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Abstract: Cloud computing has become an important 
aspect of making production and sales department by 
many businesses. This brings about the topic of 
logistics, and the opportunities and challenges incurred 
by it. In this whole process, network is the key issue. 
This paper focuses on an overall approach of logistics 
scheduling and tracking the real-time delivery of 
shipment from the starting point to the end customer. 
In order to solve and manage tracking of bulk 
expresses based on business workflows, various 
parameters are put into consideration to select an 
optimal route for logistics transportation using Dijkstra 
algorithm. The prospects and impactions of the 
tracking technology are discussed and further 
presented in the conclusion.  

Keywords: Cloud  Computing, Business Workflows, 
Distribution Logistics, Logistics Scheduling, Real-time 
Tracking.  
 

1. Introduction 

Cloud computing has broadened the horizons of 
computing world. Cloud computing is the practice of 
using a network of remote servers for enabling 
ubiquitous and convenient access to a shared pool of 
configurable computing resources (e.g., networks, 
servers, infrastructure, databases and services) hosted 
on the Internet [2]. The US National Institute of 
Standards and Technology (NIST) Information 
Technology Laboratory lists three service models 
(software, platform and infrastructure), and four 
deployment models (private, community, public and 
hybrid) [2]. With the increase in the potential of cloud 
computing, many businesses have evolved from their 
traditional production and sales pattern into electronic 
commerce, abbreviated as e-commerce, where in 
buying and selling happens online. In 2016, spending 
on public cloud Infrastructure as a Service hardware 
and software was forecasted to reach $38B, growing to 
$173B in 2026.Worldwide Public IT Cloud Service 
Revenue in 2018 is predicted to be $127B [3]. In order 
to achieve competitive advantage many firms transfer 

essential tracking data to the customers over various 
electronic means like e-mail, SMS, telephone etc.  

2. Related Work 

A.Cloud computing services 

The area of cloud computing has grown massively. It 
provides all the necessary tools and services needed to 
sustain the entire business workflow hosting on the 
internet. Few of the services of which are focused for 
the need of this system are discussed as follows [1].  

 
A.1. Database-as-a-Service (DbaaS) 

A database is defined as a collection of data in an 
ordered fashion. Database-as-a-service (DbaaS) 
provides users with some form of access to a database 
without the need for setting up physical hardware, 
installing software or configuring for performance. 
The service provider takes care of the administrative 
tasks and the maintenance, with an option for users to 
do so, too.  

 
A.2. Disaster Recovery as a Service (DRaaS) 

In order prevent accidental loss of data due to any 
uneventful event data recovery and backup 
mechanisms are important. Disaster Recovery as a 
Service (DRaaS) is a backup service model that uses 
cloud resources to protect applications and data and 
also recovery from a previous copy as without 
compromising the performance of the system steady.   
 

A.3. Monitoring as a Service (MaaS) 

Maas is a framework that run the interface for 
monitoring functionalities for various other services 
and applications within the cloud. MaaS is used to 
track states of applications, networks, system or any 
element that may be deployable within the cloud.  
 

A.4. Security as a Service (SaaS) 

SaaS delivers managed security services over the 
Internet. SecaaS is based on the Software as a Service 

International Journal of Pure and Applied Mathematics
Volume 115 No. 6 2017, 591-596
ISSN: 1311-8080 (printed version); ISSN: 1314-3395 (on-line version)
url: http://www.ijpam.eu
Special Issue ijpam.eu

591



(SaaS) model. It also includes Data Protection as a 
Service (DPaaS) is a cloud-based or Web-delivered 
service for protecting data assets.    
 

A.5. Storage as a service (SaaS) 

Storage as a service (SaaS) is a business model in 
which a storage is provide to the companies on the 
internet thereby saving the cost of secondary hardware 
and devices. This is mostly used by small companies 
for managing backups, and providing cost savings in 
personnel, hardware and physical space.  
 

B.Logistics 

B.1. Mediums of logistics services 

There are four prevalent mediums of logistics 
services. These can be categorized in the following 
ways:   

• Air freight – This is one of the swiftest means of 
services. The airlines ensure faster delivery of goods 
which makes it a more preferable means of delivery 
service.  
• Land transport – This is a means of logistics 
support that has withstood the test of time through 
the extensive network of roads in India. It has been 
the popularly used method and is used especially in 
the shipments of heavy articles like machinery and 
vehicles. This is also a chosen method in case of 
household packers and movers.  
• Railways – This is also an age old method of 
shipments and transport. Not only is it the most used 
in case of domestic services this is also very effective 
in the availability of cost effective logistics support in 
India.  
• Waterways – This is one of the oldest methods of 
transportation of goods. Shipments and transportation 
of goods is done on an international basis through 
this way. It is apt in case of shipments of oil, highly 
sensitive or volatile articles like uranium, arsenic.  

 
B.2. Logistics Scheduling 

In business whether it is the political war deal or 
normal manufacturing duties, all it involves is the 
global money transaction and economic growth. Since 
the historical repeat we have been observing the 
victory of the better scheduled and planned side among 
the various opponents. So it is clear that for planning 
any business deals, scheduling the works at various 
levels or logistic scheduling is very important. It 
increases the efficiency of the work done by enhancing 
the time consumed with satisfactory smile on the 
customer's face. The various processes of procuring 
products, manufacturing goods to distribution and after 
sale calculations are effective at high quality product 
and low cost with logistic scheduling. The inventions 
of e-commerce and e-technology by applying cloud 

business overflow had brought the temporal 
transportation of goods at satisfactory time period [6].  

To sum up as a whole, logistic scheduling falls 
under that heading of management which enables the 
various steps of processing, warehousing 
transportation, distribution and recovery with high 
efficiency at a satisfactory run time and increasing 
quantity of clients.  

B.3. Availability of Tracking Technology/Tools 

 
• Global Positioning System (GPS): The GPS is a 
spacebased radio navigation system. It is a global 
navigation system [GNSS] that provides geo-location 
and time of a GPS receiver.  
• Global Packet Radio Service (GPRS): The GPRS is 
a media application used to track goods through 
mobile connection. This application is available 
through GSM (Global system for mobile 
communication) networks and is implemented by 
sending short message service (SMS). The shipment 
are tagged with a GPS system containing a 
transponder to transmit shipment ID in order to 
monitor its location in real-time.  
• Google Earth Plug-in and KML: Google Earth along 
with the implementation of Google maps is a free 
service available for any application or website. It can 
be used to embed a true 3D globe or a part of it in any 
application, backed by Google, owned by Alphabet 
Inc. KML is an open-standard markup language to 
display geographic data in geo-browsers. KML can be 
imported by Google Earth to draw lines, place marks, 
route, and views [4].  
• Google Maps – It is a modern generation web-
mapping service made by Google [9]. It provides 
various services including real-time traffic conditions, 
estimated time to reach a location and route planning 
for traveling by foot, car, or public transportation.  
• Android Operating System: There are many existing 
application based on Android phones which can be 
attached to each package as a client. This virtual 
client can work a GPS/GPRS device, used in tracking 
and managing the shipments. Android Operating 
System is a mobile phone operating system made by 
Google, built on the Linux kernel.   

 
3. Existing System And Challenges 

Many firms have shifted their sales pattern to e-
commerce style. In the current system, all companies 
have a dedicated IT sector for the creation and 
maintenance of their tracking portal, which is depicted 
in the Logistics Tracking: An Implementation Issue 
for Delivery Network   

Fig.1 given below. The salary of a web developer 
ranges from $36,000 to $80,000, depending where 
they live and how much experience they have. The 
median is about $54,000. A senior web developer’s 
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pay ranges from $52,000 to $107,000 [5]. Thereby the 
overall expenditure of the company is mainly focused 
on developing and maintaining the portal. Putting into 
consideration the expenses to buy servers and data 
storage services, a huge amount is being spent in 
order to make the portal functional. Although with 
high incurring expenses, the company still struggles to 
deliver the product at the right time, at the right place 
and at the right condition. The system isn’t designed 
to provide the best route to deliver the item and does 
not show real time position of the consignment. In the 
recent developments, companies have started 
installing and experimenting with Global positioning 
system (GPS), which is being installed in packages of 
the consignment being transported. However, one of 
the drawbacks of the GPS lies on the fact that it uses a 
12V battery, which gives an added weight to the 
package. Also, the charging of battery takes about 
48hrs and can stay up to 2 weeks in room temperature 
conditions [4].  

Figure 1.Individual Tracking System Employed By 
Each Company  

4. Proposed System

A. Collective Master Data Manager System 

Under this topic we propose a model of Collective 
Master Data Manager System to provide infrastructure 
as a service (IaaS) and software as a service (SaaS) to 
various companies based on cloud business workflow. 
In contrast to the present system, all the companies can 
buy services from a common company using the new 
system. They can also customize their requirements 
based on storage and design as required by their 
business model. The entire monitoring of the tracking 
data and managing of the system is now bestowed on 
the company vending the services. The framework is 
shown is the Fig.2 wherein all the companies now uses 
services from a collective portal instead of having their 
personal portals.  

 
B. Logistics scheduling algorithm using Dijkstra’s 

algorithm  

In order to schedule logistics distribution the 
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 The location of the nodes along with the time and 
cost is passed as parameters. The shortest route is 
calculated based on the location and traffic
function returns the estimated time along with the best 
possible transport system suited the delivery, to the 
cloud server. Once the best path is confirmed by the 
logistics manager the estimated travel time under 
worst case scenario is calculated usi
Google Earth and Maps technology and the time 
segments are set into the logger.   

 

 
Figure 2. Collective Master Data Manager System 
 
In case of urgency or immediate delivery of parcel, 

a min-priority queue is attached to the code that
provides 2 basic operations: add  priority(), to increase 
priority, decrease_priority(), to decrease the priority. 
Thus special attention is given to the subject as needed. 
  
C. Design architecture of real-time tracking system  

Services and values to the customer are the new 
battlegrounds of the companies. Tracking of the 
consignment is as important as its delivery. The 
location and status of the consignment not only helps 
to content the customer but also makes the overall 
channel of the logistics managem
In the proposed system, the live location of the 
package is available to both, the customer and the 
client. This is brought about by attaching a case 
containing two tracking devices, three 12 Volt lead 
batteries, and a data logger. Insul
housing is to be done to keep the case from any 
environmental or unavoidable conditions. Prior to 
installation, operation of the device and its antennas 
should be checked and ensured by test signals.  

The collected data from the GPS s
analyzed and the real-time location is updated into the 
staff and customer portal. In order to save battery life 
of the GPS devices being installed in the 
consignment, a solution model is been proposed 
which extends its life to more than 3 weeks. 
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customer are the new 
battlegrounds of the companies. Tracking of the 
consignment is as important as its delivery. The 
location and status of the consignment not only helps 
to content the customer but also makes the overall 
channel of the logistics management system smooth. 
In the proposed system, the live location of the 
package is available to both, the customer and the 
client. This is brought about by attaching a case 
containing two tracking devices, three 12 Volt lead 
batteries, and a data logger. Insulation and protective 
housing is to be done to keep the case from any 
environmental or unavoidable conditions. Prior to 
installation, operation of the device and its antennas 
should be checked and ensured by test signals.   

The collected data from the GPS system is 
time location is updated into the 

staff and customer portal. In order to save battery life 
of the GPS devices being installed in the 
consignment, a solution model is been proposed 
which extends its life to more than 3 weeks.  
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Tracking System Functions  
1) Initialization (DA)  
2) Dijikstra (pickup, drop, time, cost)  
3) SleepGPS(T1) /*GPS goes to standby mode 

after time T1, where T1 is the time taken for the 
consignment to be delivered from factory to the 
transportation port */  

4) WakeGPS(T2) /* GPS wakes up at time T2, 
where T2 is the expected arrival time of the transport 
vehicle*/  

5) ResetGPS(T3) /* GPS and the data logger is 
reset after time T3, where T3 is the time taken  for the 
consignment to be delivered from distribution point to 
be customer */  

 

 
The GPS device sends data till the consignment is 
dispatched from the factory to the airport or to the 
harbor Fig.3.[1,2]. The device is switched off either 
manually or automatically using a program which 
estimates the time under worst case scenario and sent 
as a parameter to the program which puts the GPS to 
sleep. The flight/ship details are entered in the data 
logger. In spite of the GPS being in standby mode, the 
consignment can still be traced by the position of the   
 Flight /ship /railway Fig.3.[3,4]. The location of a 
flight can be traced using a technology known as the 
automatic dependent surveillance-broadcast (ADS-B). 
This information is extracted using an API or default 
parameter passing functions from website like 
www.flightradar24.co and fed into the portal. Similarly, 

the real-time position of the ship can also be traced 
from https://www.marinetraffic.com by feeding in the 
vessel  number  and that of  railway from 
http://enquiry.indianrail.gov.in/ntes/.   
After the shipment reaches the state/location Fig.3.[5] 
of the client, the GPS is switched on either manually or 
by a program with a wake function whose time is 
logged in accordance to the expected arrival time of the 
flight or ship. The device starts transmitting data to the 
cloud server Fig.3.[6] In case of inland delivery 
through trucks, the backup tracking device is used to 
send real time location of the journey, with GPS 
system of the truck is connected to the data loggers 
using its credentials. Thus the entire data is collected 
and analyzed by the admin Fig.3.[7] and being shown 
to the company and client dashboard Fig.3.[8].  

 
5. Benefits 

With respect to the current system of logistics 
management network technology, the implications of 
the proposed system are huge. The model proposed is 
based on cloud computing. Cloud computing reduces 
the cost of computation and also cuts down the cost of 
the hardware. It also eliminates security issues and 
supports the essential feature of data recovery since it 
has a cloud-based backup and recovery solutions. The 
concept of a collective tracking portal erases the 
requirement of the company to have a dedicated IT 
sector focused on the domain, minimizing the expenses 
and manpower required.   

The system is also aimed at the providing the best 
routes for effective delivery and since many company 
would be using the service from a common platform, 
collecting and analyzing the huge amount of data for 
the individual companies opens a new horizons to big 
data analytics and a huge impact in the world of 
transport business.   

In order to eliminate the lagging of battery capacity 
in the real-time track and trace system, the proposed 
system is aimed at increasing the over-all life-time of 
the batteries over a month. The operation cost of the 
entire system is kept in mind while designing the 
system. The batteries range from INR 500 to INR 1000 
[7] which are rechargeable to last for a continuous 
period of 2 weeks. For getting the cloud services, the 
hourly rate in Amazon web services depends on 
instance the type used (e.g. high CPU, high memory, 
high storage, etc.).  Hourly prices range from 
$0.011/hour to $0.27/hour ($94/year to $2367/year). 
The GPS tracking system used in the model can be 
reset after the delivery is made and can be reused for 
making the next shipment.  

6. Conclusion 

Cloud computing have been used increasingly in the 
logistics management technology as they can be 
operated from anywhere. All that is required is a good 
internet connection. It also facilitates document control 
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where staffs and the endcostumer can collaborate and 
work together hence eliminating sending files back and 
forth as email attachments. However, difficulties still 
exist in prevailing logistics cloud based systems.   

The further research that is going on this projects 
includes various parameters in the scheduling 
algorithm including road blocks, traffic, weather, 
vehicle, risk and priority along with existing factors of 
distance, cost and time. Ways to increase the battery 
life-time and reduce the charging time of the battery 
also needs to be worked upon.  

Even if the system is consist of manual override 
functions to control upon the various functions, still 
there remains are threat to the working of the 
automated sleep and wake commands in case of delay 
of the arrival of the transporting vehicle in cases of 
unavoidable situations. The future research takes this 
problem into account in order to build a more robust 
and reliable system, taking into considerations   
 Although designed for mid-to-large size shippers and 
logistics service, it can be customizes as per the 
company’s requirements like e-shopping, outsourcing 
and various other small scale businesses. The future of 
this technology aims to be more user friendly, lighter, 
maintenance easy, effective data analysis using data 
visualization tools of D3 JavaScript, etc. A new 
scheduling and real-time tracking solution will be 
effective for all logistics businesses systems including 
product manufacturer, transport manager, analyst, 
delivery system and the client.  
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