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Abstract — Freight audit is an emerging area of concern. The freight audit verification can be vulnerable to process 
and human errors. The freight forwarders/ freight carriers often make mistake in billing the freight services. Due to 
this if organizations does not do the proper auditing they will have to overpay for the services they have not incurred. 
Freight audit is the process of examining, verifying and adjusting the audit reports for better accuracy. For the 
implementation of the freight audit system, Mapreduce framework is applied. It consists of two functions, map 
function and reduce function. The map function will group the input data based on the order and status details which 
is collected. The output of the mapped records are given to the reducer. Using the join function we combine the 
output of the mapped records and the result is produced. 
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I. INTRODUCTION

The flow management of goods between the source and destination is called the logistics [1]. It helps us to meet 
the customer requirements in an efficient way. The resources of the logistics can include physical item, liquid 
etc. The complexity in the logistics can be analyzed, visualized, modelled and optimized. Transportation 
methods used for the point to point delivery is called the freight or cargo. The logistics management which is the 
part of the supply chain, plan and control freight. The freight rates [2] are the rates which is charged for the point 
to point delivery of the goods. It depends upon different factors. Some of them are, weight of the goods, mode 
of transportation, distance from source to destination etc. Freight transportation is done by the freight 
forwarders/ freight carriers. They provide us with the freight bills which contains the details about the delivery 
of the goods. Based on these bills organizations have to pay the freight carriers for the transportation of their 
goods. The generations of these bills can have many errors. Due to this proper auditing has to be done to ensure 
that the organizations does not overpay for the services which they haven’t incur. Organizations are doing 
freight audit manually, which requires a lot of time and human effort. 

The freight audit system is designed inorder to overcome these limitations. It is designed based on the 
mapreduce concept of the Bigdata application [3], which is the emerging trend of the IT field. In simple words 
we can describe big-data as collection of several data. Big-data contains both the structured and unstructured 
data. These data’s may or may not be handled by the traditional databases. The big-data contains three factors. 
They are velocity, variety and volume. Velocity means the speed in which data is produced. Variety means the 
different methods in which the data is produced. Volume describes the size of the data which we are 
considering. The handling of these data’s are one of the biggest challenge because day by day zeta bytes of data 
is produced. The two de-facto standards of the Bigdata are:- 

· Apache’s Hadoop 
· Google’s Mapreduce 

A.HADOOP 

The Apache Hadoop [4] is an open source. Since it is an open source we can modify the framework based on the 
requirement. Hadoop can connect from a single server to thousands of machines and it has high fault tolerance. 
The two pillars of the hadoop are the hadoop distributed file system (HDFS) and the mapreduce. These both are 
inspired by the Google’s file system (GFS). In the HDFS data stored. Whenever we are in need of the data we 
will retrieve data from the HDFS and after processing the results are saved to the HDFS. The HDFS contain the 
self-healing. In HDFS we save the data as chunks.  

The input data is split into different chunks. Each chunk can contain up to 64 Megabytes of data. These 
chunks are given unique name for identification. When these chunks are uploaded into the cluster it is stored on 
one node in the cluster. Each cluster contains a single name node, several data nodes and task trackers.  These 
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nodes contains each functionalities. The piece of software running on the cluster is called the data node. The task 
tracker is responsible for the processing of each jobs in the cluster. The name node act as the index to the data 
nodes present in each cluster.  It act as the metadata. It contains all the information about the data nodes. Due to 
this any failure in the data node means all the data are lost permanently. In order to prevent these issues we have a 
secondary name node.  They act as the check point of the active name node. It always act as the backup of the 
active name node and use it whenever needed.  

B. MAPREDUCE 

The mapreduce [5] is the retrieving mechanism which we use in the big-data application. It has a parallelized way 
of managing data. The application developers specifies the computations based on the mapper function, reducer 
function and the job scheduling systems. The popularity of the mapreduce is due to their simple programming 
interfaces and the excellent performance in the implementation of large spectrum of data. Mapreduce processing 
is done based on the divide and conquer principle. The input data is split into independent contents and are 
processed with different mappers in parallel. The contents of the mapreduce will be in the key value pair. 
Mapreduce contains four phases. Map phase, Shuffle phase, Sort Phase and Reducer phase.  

First, the map phase contains the algorithm which help us to gather the information from the different 
clusters. At the same time different mappers can process, without any variations in computation. The 
computations are done in parallel. The mapper can work on a piece of data or the overall data. The output of the 
mapper phase is the intermediate data. These data will contain the key-value pair. Second, the shuffle phase will 
move the gathered information to the reducer. Third, sort phase will sort the data from the shuffle phase based on 
the key of the input data. Fourth, the last phase is the reducer phase. It contain the reducer function, which 
aggregate the data into relevant and meaningful data based on the application. The results are taken from the 
small heaps and new large pile of data is created.  

The Mapreduce framework [6] has many features. It is open source, easily accessed, simple programming 
software framework, light weighted way of processing, parallel processing, synchronization, scheduling, and re-
execute failed task. Due to these good features, it can be easily accessed and the programmers can easily design 
this framework to retrieve the meaningful data from the large spectrum of data. Mapreduce facilitate and reduce 
the processing of large data in parallel of commodity hardware with enormous cluster. One of the main feature is 
it will re-execute the failed task. During the job execution if it faces any errors or faults, it will restart the failed 
task execution. Synchronization [7] is another feature of the Mapreduce. The synchronization is done between the 
mapper phase and the reducer phase. At this time the grouping of the keys are done based on the key value pairs. 
So similar keyed values are grouped together. By doing this the overhead is reduced. Scheduling is another 
feature of the Mapreduce, different schedulers have different way of processing. It also has a speculative 
scheduling. By this the job tracker notices that anyone of the task is taking longer time for execution, then it will 
start an additional instance of the same task using a different task tracker. These are some of the motivations of 
the Mapreduce framework. Since mapreduce has these features the concept is used in the freight audit system. 

 The rest of the paper is organized as follows. Related works are explained in section II. Design of the 
freight audit system are presented in section III. Implementation of the freight audit system are explained in 
section IV.  Results of the freight audit system are presented in section V. Concluding remarks are given in 
section VI. Future works are explained in section VII. 

II. RELATED WORKS 

Yaxiong, Jie and Cong [8] introduced the use of the cache manager which helps us to use the intermediate results 
which are produced as the output from the mapper function. In this they have mentioned about the limitations of 
the mapreduce framework. They do not have the incremental processing and ability to find the duplicate records. 
Shital, Wadne [9] has done a survey about the big data mining based on the mapreduce. It suggests different 
methods which can be used for extracting the data efficiently. Jeffery, Sanjay [10] describes the implementation of 
the mapreduce in the large cluster. Sasiniveda, Revathi [11] describes the hadoop and the mapreduce framework in 
detail. They have also mentioned the advantages of using the hadoop and mapreduce to process the large volumes 
of data. Karan, Chintan [12] explains us about the concepts of Bigtable, Mapreduce and Google File System. Nan, 
Xue, Jie, Yu [13] describes distributed data processing, scheduling of the jobs and power peak calculations in the 
hadoop using the concept of the mapreduce. Pellakuri, Rao [14] explain about the hadoop mapreduce framework 
and different layers of the mapreduce. 

III. DESIGN OF THE FREIGHT AUDIT SYSTEM 

It is based on the mapreduce framework. The freight audit system helps us to examine, verify and correct the 
freight details. The data is collected from organizations. The data contains the order and the status details of the 
freight availed. These data are stored in the HDFS. Mapreduce framework is the simple programming model. It 
provides excellent performance when we implement on the large spectrum of data. They handle varies operations 
like task scheduling, monitoring, correction of the failures.  
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The mapreduce framework is implemented using the Pig Latin. It is the scripting language used in the 
Apache Pig [15]. It is a platform for analyzing large datasets. This has several features. Some of them are ease of 
programming, optimization opportunities and extensible which helps us to program in an effective manner. Pig 
[15] has the engine for the parallel execution of data flow in parallel. Pig Latin is used for programing the data flow 
execution. It contains some special operators like join, sort, filter etc. which helps in the developing reading, 
writing and processing of the data. 

The input data are collected and split into different chunks for processing. The default split size is 
64MB. These data are given to the mapper for processing. After processing the mapper function, intermediate 
results are produced. These results are sorted and it is passed to the reducer phase for processing. By using the 
join function we combine the intermediate data inorder to get the final output. The number of the mapper and 
reducer used depends upon the size of the input data considered. Mapreduce framework which is used in the 
freight audit system is shown in Figure 1.  

Figure.1 Mapreduce Framework 

IV. IMPLEMENTATION 

The freight audit system is implemented based on the above mentioned mapreduce framework of the hadoop in 
clouderaVM. Since we are using hadoop the data stored in the HDFS, can only be used for processing. The data 
can be retrieved and used based on the user requirement.  Mapreduce framework consist of two mapper functions 
and one reducer function. In the system we are using two input files, order details and status details. These inputs 
are mapped and then it is sorted based on the order of delivery and at last it is combined together, to get the full 
details about the correct delivered freight details.  
 The freight audit system consist of three phases. They are the collector phase, mapper phase, reducer 
phase. First is the collector phase. The data has to be stored in the HDFS, then only we can process the data using 
the map reduce. Inorder to store the data in HDFS we have to load the file to HDFS. This is done by creating a 
shared folder in the file system of the clouderaVM and data to be shared are copied to it. Then these files are 
loaded into the HDFS by creating a directory. These directory contains two folder. One is for the data contents 
and another one is for the library functions. Now the data is stored into HDFS, which can be used for producing 
meaningful data. Second phase is the mapper phase. In this phase the data are collected from the HDFS based on 
the user requirement. The result is the intermediate data. The data sorted based on the delivery timestamp. Third 
phase is the reducer phase. Using the join function we combine the intermediate result together to get the correct 
delivered freight details. The output produced is in the form of part file and it is stored on the HDFS. The block 
diagram of the implementation is shown in Figure.2 
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Figure. 2 Block Diagram of Freight Audit System. 

V. RESULTS 

The freight audit system is implemented using the ClouderaVM [14]. It requires core processor with minimum 
8GB memory. The number of the mapper and reducer can vary based on the data processed. The input and output 
data are stored in the HDFS. The results of the system is the part file which contains the details of the correct 
delivered freight details. The Table.1 gives the details about the file system counters which are used for the 
freight audit system. From the table we can see how many data are processed from the HDFS. 

Table.1 File System Counters 

Map reduce framework counters gives us the details about the how many maps and reduces are performed in the 
freight audit system. Table.2 show the map reduce framework. 
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Table.2 Mapreduce Framework Counters 

VI. CONCLUSIONS 

The freight audit system helps, auditing of the freight system in an easy and efficient manner. By using freight 
audit we can ensure, organizations does not overpay for the services it did not incur. By doing the audit using the 
freight audit system, the organizations can do the audit of the freight details within few minutes. The freight 
details of the organization contain large spectrum of data. So if audit is done manually, then it will require a lot of 
human effort and it may have many processing errors. Due to this the organization will have to pay for the 
services which they havent used. So all the organizations will do the auditing. There are two types of freight 
audit. First is before paying the freight bills, which is known as pre-audit. Second is the after paying the freight 
bills, which is known as pre-audit. This system takes input contents from the HDFS process it and the results are 
stored into HDFS. Because HDFS acts as the storage mechanism in the Hadoop.  
For the design of the freight audit system mapreduce framework is used. This consist of three phases. They are 
collector phase, mapper phase, reducer phase. Collector phase stores the data into the HDFS which is the storage 
mechanism. Mapper phase retrieve the contents of the data from HDFS based on the user requirement. The 
intermediate results are produced as the output of the mapper phase. These results are sored based on the key and 
it is passed as the input to the reducer phase. Reducer phase join the contents based on the key value pair. The 
output of this phase is the result of the freight audit system. It gives us the details of the correct delivered freight 
details. The output is stored into the HDFS as the part file. 

VII. FUTURE WORKS 

The freight system helps us to reduce the human and process errors. Computations can be done faster. As a future 
work the visual analytics of the freight system can be done, that may provide user friendly environment to do the 
auditing of the freight details. 
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