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Abstract
            Food chain traceability verifies the breadth and depth characteristics to meet the production process and to reach desired objectives such as insuring food safety and providing consumers with added confidence in the food authenticity. At the breadth level, the traceability system summarizes the amount of information to be recorded; whereas at the depth level, it highlights the different stages of the process, and how far we can go backward/forward to retrieve relevant information.

    Information technology is an attractive solution that helps achieve the traceability objectives. This is especially true with the wide spread of the Web technologies. Using such technologies, we are able to document all relevant aspects such as the movements, the processes, and the controls needed to define the history of a product’s life. Thus, underlined technology used in traceability becomes the principal tool (i) to ensure the effective responsibility of food manufacturers, farmers and food operators in relation to the final product quality and (ii) to assess and manage risks effectively.

    This system is intended   to enable any consumer for tracking dates products from its origin farm all the  production stages  to its final consumption . The functionalities of this system will include : (1)  Managing dates product data and their related actors such as the ministry of agricultural, food inspection agency, farmers, transformers, manufacturers, conservers, conditioners (packing operators), transporters, and retailers. (2)  Elaborating a way of coding dates product so that we can extract all traceability information using this code. (3)  Helping/supporting finding anomalies (if any) in the chain of production and improving the dates quality. At any stage of the chain a product can be traced-back. (4)  Offering services to health and government organizations to get better vision of the dates product history.
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 1.1 Introduction 

The traceability of the product is a tool to realize specific goals, like improving food safety or logistic optimization. Therefore , these days many food traceability  system (FTS) is produced which is used to   registering the path of the food product or the ingredient in the food product .FTS can cover all process  of the production from its  first supplier through all stages for processing it until it the last consumer gets it [1] .

The most important goal of FTS is to allow the food industry promptly to locate and to remove products which are not safe in case of a recall ,to protect brand reputation  keeping precise records allow companies to identify fast and recall products which are not safe only, to reduce the scope of a  recall, demonstrate good will corporate citizenship and make great concern for public health, so reduce the size of a recall and reduce the cost incurred to recover or to dispose all  the products in the markets [1] [2].

    Traceability system (TS) can include in it three main characteristics are : (1) Identification of units/batches of the ingredients and the products. Basic to all supply chain technology is identifying the objects which move, such as the pallets, the packages and the units of the product. They label the simplest type of identification with a number or a written name Machine readable label are greatly used by the industry so that products can be scanned, identified and recorded automatically. (2) Information on every ingredient, which include its date (the code) and the supplier of this product.  (3) Linkages of data collected as an important part of the system.  Sometimes the unit or the batch is labeled , the information which is recorded for it must have links to the history of the product and also the origins of the ingredients. In a simple system, the information that related to the path which a product followed in the chain of manufacture, distribution and retail [1].

     TSs can be computer based or manual. Small companies manufacturing try to limit the numbers of the products with some simple formulas, short shelf-lives and few number of customers may find the paper-based, manual systems adequate. The big companies find that computerized systems are more reliable and efficient. The computerized systems can help in many things such as : (1) the speed of  data and the handling of the product, (2) reducing the errors, (3) reducing the paper waste, and finally (4) tracking the product movements precisely [3] .

Dates are a popular fruit are highly nutritious [2]. It is a summer fruit that spread in the Arab world. Has adopted the ancient Arabs in their daily lives on dates as main food. Now the industry of the dates production become one of the main industries in the Kingdom of Saudi Arabia. KSA ranked third among the countries of the world in terms of area planted with palm trees after all of the UAE and Iran [3][2].

In light of this interest and popular demand for this type of fruit ,This project is try create  a dates traceability system (DTS)  that they can trace the dates products from   all production steps until it reach them .

    This project aims at pursuing the analysis and design of dates traceability system together with its associated databases. The system is intended to allow for tracking dates from its origin (farm) all the way to its final consumption (the consumer). Ambitious functionalities of the system will include : (1)  Managing Dates product data and their related actors such as the ministry of agricultural, food inspection agency, farmers, transformers, manufacturers, conservers, conditioners (packing operators), transporters, and retailers. (2)  Elaborating a way of coding dates product so that we can extract all traceability information using this code. (3)  Helping/supporting finding anomalies (if any) in the chain of production and improving the quality of dates. At any part of the chain the product can be traced-back. (4)  Offering the services to health and government organizations to get better vision of the dates product history.

This document is organized as follows: Chapter 1, the project overview, that gives an overview of the problems of the project, the proposed solution, project scope, the aims and objective of the project. Chapter 2, state of the art , surveyed some studies about designing and  analysis TS ,briefly describe them, summarize the main features. In addition, surveyed studies about the barcodes techniques that using with TS and the comparison between them. Chapter 3, requirements specification and analysis of dates traceability system, which provides the system functional and nonfunctional requirements. It presents also the use case diagram. Chapter 4, dates traceability system design , which provide the class diagram of this work. Besides , it describes the proposed architecture applies on this work . Finally, chapter 5, conclusion , which concludes the report and provides the future work.
    1.2 Problem Statement
      The great development of food industry and trade in the world, emergent event on food safety shows fast expansion and spreading, like the mouth or foot disease and bovine spongiform encephalopathy (birds flu ).The Food safety concerns. The recent outbreaks of food borne illnesses all over the world and the changing legislation in the US have put back into its agenda the topic of food traceability A clearly legible and correct code is the main  key to trace any food in case of the recall, with the code itself becoming an essential part of the quality of the product [2][3]. Besides spreading health awareness and the customers nowadays need to know exactly what is inside their food, what is done to it who does it and where exactly it comes from[3].
1.3 proposed  solution
              Keeping procedures or tracing systems record FTS. Used to register the path of a food (or  ingredient) product. FTS covers all production process from product's first supplier through all stages to process it till it reaches the last consumer [1].
        A traceability solution contains two parts: printing the code on the product and the system storing the printed information together with other production data like the ingredients, the production line, etc. [3].
This project is to design DTS which allows tracking dates product from the origin (the farm) all the way to the final consumption (the dates supply chins is shown in figure 1 below ). This can improve the dates safety and the quality and allow to know the dates status directly at every moment, which gives the best production performance. 
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The expected Outcomes and deliverables of the proposed projects are:
· Designing the architecture of an Arabic TS
· Defining a dates barcode to reflect the different product stages according to international standards

· Designing its underlining database

· Defining the different services according to the involved actors (farmers, packers,

Stake holders, distributors, and consumers).
· Extending the designed system to be accessed via the internet.

The traceability defines as " the ability to track  the location , history and application of  any item  which is subject to  consideration ."[3] [4]. But when we say  traceability system it  Means " A sequence of steps  for the traceability   which used for invoke “identification”, “link”, “collection and storage of information”, and “verification” . Traceability systems are classified into two kinds of systems, internal system and external system. Internal system means the ability to trace  the path of the product within only one company. Eexternal system needs more complex information sharing systems, and let one trace what is happening to the product during all parts of the supply chain, and part of the supply chain out of one business entity. Tracing upstream indicates to look back along the supply chain towards the harvester the producer steps, while downstream looks forward towards the distribution and the consumption. 

Many different kinds of TSs also exist: (1) from the records of simple paper traceability, to increasingly common (2) electronic TSs which let data be managed with computers. Electronic TSs can be web-based and accessible over the internet, or module-based, with special kinds of software and occasionally hardware which is installed in computer networks at different points in the supply chain. 
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identification code. The enterprise identification code
can tell us which enterprise produce the good and the
commodity item code make the question “what the
product is” clear. Through the batch code. we know
when the commodity was produced and which
production line processed it.

2.1. The commodity identification code

As we known. the commodity identification code is
made up of three parts, including the enterprise
identification code. the commodity item code and the
check code, with the application identifier (01) in the
UCC/EAN-128 encoding rules. In china. the
commodity identification code of retail goods is
composed by three kinds of data structures of the
GTIN: EAN/UCC-13. EAN/UCC-8 and UCC-12.
GTIN is a unique. non-meaning. multi-industry, global
recognition code. Usually we use EAN/UCC-13 bar
code, EAN/UCC -8 bar bode is used when the printing
area is restricted. UCC-12 bar code was used only
when the products exported abroad under the
customers” special instructions.

This paper sets 13 numbers for the commodity
identification code. The EAN/UCC-13 code structure
will be different when the first 3 numbers is from 690

The batch code indicates the producing batch or
packing batch of the final product of cereal and oil
products, with the application identifier (10) in the
UCC/EAN-128 encoding rules. The batch code. which
is 8 numbers. is made up of producing date of the final
product, with the application identifier (11), or packing
date of the final product. with the application identifier
(13). and the producing/packing line code. The batch
code structure is shown in figure 3.

XXX X XXz XoXy

L producing or packing line code

producing date or packing date

Figure 3. Structure of batch code
2.3. Traceability code design

The traceability code follows the UCC/EAN-128
standard (Lin Ling et al.. 2004), which is a worldwide
standard for exchanging data between different
companies. We put forward a unique identification
number to encode the data concerning cereal and oil
products. The traceability code has 21 numbers, and
consists of the commodity identification code and the




Our methodology consists of several steps. The first step is the business goal analysis. In this step, the intention of actor is linked to its strategic targets, and translated into tangible design requirements. In the second step, we tackle the system analysis, where different types of processes are described. In the third step we design the Technical Architecture as part of the corporate Information Architecture. Next, we commence the implementation phase of the system. The following details phases that the project is intended to follow:

Literature Review: This includes the review of the concepts and technologies involved as well as tools that have been developed and used.

Studying and exploring the local aspects for possible applications of TS. This includes data and knowledge acquisition from various parties including Ministry of agricultures, farmers, producers, and consumers. To achieve this task: 

· Questionnaires and appropriate forms will be designed and distributed to arrive at correct design decisions for the desired system. 

· Analyze the collected data.

· Draw suitable conclusion to design the system and its databases.

· Architectural design of TS.
· Designing the associated databases.

· Defining food coding to reflect the different production stages in accordance with international standards and which takes into account aspects of the local environment.

· Detailed design of the system and its workflow.

· System Implementation

· Identify a product as a case study to test the system

· Extend the system to accessible via internet

· Define the services according to the involved parties.

· Testing and validation
1.4 Project Aims and Objectives

       We aim at defining a methodological design framework for TSs , which highlights the traceability objectives. This implies the development of several components. Each of which should be designed to comply with the strategic objective of one actor (i.e., party) of the chain, as in a food traceability, actors are organized in a chain. The actors may be external to the chain or internal. The external actors may be ministry of agricultural, food inspection agency, etc. The internal actors are the farmers as producers and all the intermediaries between the farmer and the consumer such as the transformer or the manufacturer, the conserver, the conditioners (packing operators), the transporters, and the retailers. 

The objective of this project is to design dates traceability system (DTS) that allows tracking the dates from its origin (farm) all the way to its final consumption (the consumer). This will lead to improve the dates safety and quality and allow knowing the dates status at every moment, which gives better production performance. Some of the functionalities of the system are: 

· Try to manage food product data and their related actors. As credence attributes describes the composition and the process of every product. These types of attributes can constitute the core of the data to handle in the proposed FTS. This data is used as a retrieval process to access the basis food products like the origin of food or ingredients products the methods of production, the distributors and the location of the product which is subject to tracking after each stage in supply chain.  
· Elaborating a way of coding food product to extract all traceability information in reading the code.

·   Assisting food safety with two elements the prevention and the containment.

·  Helping and supporting to find anomalies in the chain of production and improving the quality of product. 

· Offering good services to health and  the government organizations for getting better vision of the history of food product 
The system must manage two kinds of data: Food related the data and the actor/production process related data.

Chapter #2
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A typical traceability code for cereal and oil
products is shown in figure 5.

(01) 690123460004 6 (10) 20080414

Figure 5. A typical traceability code.
3. Implementation of the traceability label
3.1. Generation of the traceability label

Although this paper has designed the traceability
code for cereal and oil products. but in practical
applications. it needs print the code on the label and
paste the label on the packaging of cercal and oil
products. In fact . through component technology the
user can convert the traceability code into tracing
number based on “NYI431-2007 Guideline for
Numbering of Agriculture Products for Tracing”. then

Get the numbers on the
traceability label

'

Translate the tracing number
into traceability code

split the code
Get the commodity Get the batch
identification code code
Get the Get the quality

information of the
enterprise /

safety information
of final product /

information of the quality safety
product(name, information of the
specification ...) processing

¥

consumers / inspector
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This section will represent a brief description for different scientific papers related to the project subject .Two Parts in this section .Part 1 related to system model and Architecture. Part 2 related to system barcodes.
1.  System model and Architecture 
In [5], Floor, V. and Nicole, k. (2009) concentrated on three important topics: goal analysis, design foci, and the FoodPrint approach to make a traceability information model. In a typical FoodPrint project seven phases are mentioned: (1) Business goal analysis, (2) System analysis (3) Bottleneck analysis TO-BE (4) System design (5) System construction (6) Implementation (7) System operation , In the business goal analysis, the aim of the (chain) organization for implementing  traceability is linked to the (chain) organization's strategic targets, and translated into tangible design requirements. In the system analysis, they describe the existing process and information system, to serve as a basis for more design. In the bottleneck analysis, the existing situation is matched against the needs, to identify potential shortcomings. Solutions for the bottlenecks are defined and integrated in the whole system during system design, and the resulting system could be implemented and constructed. In design foci, the introduction of TSs implies more than another way of registering information. The Information is exchanged among organizations, and the responsibilities become visible and clear. The arrangements on the responsibilities, information exchange, authorization and liability have to be well made. Issues like “Who performs which actions?”, “Which information is stored?” and “Who is the access to this information?” have to be answered before more design steps can be taken. The Figure 3 shows foodPrint's design foci.
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In GOAL ANALYSIS, Tracking and tracing is not the main goal, but merely a vehicle for realizing ‘higher level business goals’. FoodPrint begins with a thorough analysis of the business goals that are involved in Tracking & Tracing. The first level of the FoodPrint analysis is the motivation for tracking & tracing.  After that, in the second step, they translate  the motivations to concrete requirements which can do as leading design requirements.

To provide data model for food traceability   , Bechini, R. et.al.  in [6] (2005), proposes a generic data model for FTS.  The description of the model is shown  in Figure 4. We can see in the figure Two distinguished packages: Traceability package and Quality package. The Model consists of several entities which allow consumers to track their products. The second package consists of   entities  Associated with lot quality. The lots and activities entity types  have basic qualities which are model in  "Traceable Entity"  class . The identifier of  traceable entity  implements in "TE_ID" field. Managed by is The association relation which used to enforcing a traceability. This relation is   used to  guarantees the univocal identification of the traceable entity . Moreover, the class traceable Entity has also an association relation with class site, that has its special univocal identifier. The relation  between Traceable Entity  and Site means  that each lot is contained into a site. Thus, the TS will be able to  retrieve the information about the site which processed  lot  at any stage of the supply chain. Both of  Lot and Activity classes are derived from Traceable Entity. All the information needed for traceability are characterized by a number of attributes, which summarize in  the Site and the Responsible Actor classes. The "generated from "  relation means that any lot  is  generated from one or more lots. It is important to know that  the activity always rules the generation.
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Zeynel, C. et.al. in [7] (2009),   described the architecture of a feed TS is named as the “feedTRace". The objective of feedTRace system is to improve the management of  feed supply chain , excess quality  and safety of feed , and to gain marketing  the feed products .
The architecture of feedTRace system is composed of three tiers are: client, application and data tiers. The Client tier is designed to establish and access through mobile phones, PDA devices, and traditional computer systems. The application tier of feedTrace system  includes seven  components are :(1) Registry data and organizational management ,(2) Membership and session management , (3)  Transactions and internal applications management , (4) Traceability (trace and track) reporting and management , (5)   Communication and messaging management ,(6)  Data exchange management , and  (7)  System administration.
Registry data and organizational management component is to ensure recording and updating data like: system users and the roles.  This component is used procedures which can be employed by the system “administrative” .The major aim of administrative procedures is to form records that ensure fast and uniform entry of procedures like input, output transactions and transportation, also to record activities of the farms and the users within the farms that use the system.
Membership and session management components aim to  supervise  sign in sessions and  authorization standards of users .These components responsible for carry out  sign in  and sign out activities for system users. The sign in and sign out times  are managed  by security applications . The management of inputs,  process application and output movements is an important component on this system and  used to  provide management of records which is a subject to traceability.

Transactions and internal applications components are responsible for recording, updating and listing of production associated to  purchases of an company.
Traceability management component  aims to  generate  the product determination and the reporting facilities for the process and the applications ,also reporting about the locations where the product is process, distributed and transported .When there is problem occurs related to the product, all required measures are taken including roll back since  the source of the problem is identified through backward tracing and  the locations where they distributed  the product is determined through forward tracing.
Communication management component is responsible for  the applications handling, generating and mailing of the monthly and traceability reports , sending  messages from the administration system to the all users and vice versa. The exchange of data between institutional TSs and/or ERP systems . 
The exchange of data between institutional TSs becomes very important in the food supply chains. It becomes very essential that all product-related data should be exported to the TS or the institutional information system of the network where they transferred the product.
System administration component includes  applications ensuring technical and administrative management about  the whole  system  . This component provides services like reporting errors, usage statistics, backing up databases, analysis of the  system performance.
The last tier which is Data tier  is to  store registry data, transacting and the production records. The database of the system has several  tables are : users, enterprises, transactions (the inputs, the outputs, processes and the applications) as we can see in Figure 5. In addition to central database management system in data tier, a directory system for the images and the maps is allocated store aerial maps, satellite maps and photographic views of the registered farms and many other enterprises. 
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Data base architecture of total TS is propose by    Rohan, S. , and Noriyuki , S. in [8] (2009) , they give the following database architecture (see figure 6 ) , Each traceable company has  local DB and all these companies are connected by   highly secured Virtual private network which is directly connected with the central Traceability database  that is located in the sale marketing company (SMC). These companies be able to  store efficiently the traceability information, retrieve this information and to transmit the relevant information to SMC by using TS interface . The database type that all traceable companies are use is Microsoft  ACCESS database which used to store the product data . Microsoft SQL Server is used  on central Traceability database which used to store the data which are transmitted by the nodes. The Advantages of using this type of  architecture are : (1) All traceable companies  will  store their local data  before sending to the Traceability  database in SMC .(2) Each traceable company can send its local data at any time (3) Increase the efficiency of  retrieve and modify  the required data from the local database, (4) The staffs can understand  the objectives of this types of systems from the experience and this can help for the future enhancement of the system.


Suvimol, M. ,   Piya, k. and Dech, T. In [9] (2008) , presented  conceptual framework for the development of Thailand economic animal TS . The objective of this study is to provide a  guideline for the development of food safety in meat supply chain. The proposed  TS contains two subsystems : the first one is web application subsystem , the second one is web service subsystem as we can see in Figure  7 .The purpose of use the web technology is to provide  a great and powerful channel to all customers anywhere and anytime  who need to trace back through the source of the product they purchased, when they have laptops, pocket PCs, or smartphones which  connected to the Internet. This is also for meat producers, transporters, slaughter houses, distributors and exporters. Web application system consists of two parts, part one is the meat TS for  consumers  who like to know the background information about  meat product they purchased , the second part is the economic animal information entry system for the related agents, like the farms, the transporters, the slaughter houses, the distributors and the exporters to submit related information useful for traceability.
Web service technology is designed for supporting interoperable interaction over the internet. Therefore, the system  software can exchange information  on remote procedure call format. Web services let clients and servers communication using XML (Extensible Markup Language) messages format which follow SOAP standards. Servers provide WSDL (Web Service Description Language) that is the machine readable description for other application software.
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The database for meat TS  was developed depends on  the relational data model following all of the related agents and the operations. Agents who should submit animal traceability information to the database are farms, the department of livestock development, veterinarians, animal quarantine stations, slaughter houses, food qualification organizations, distributors, and exporters . Figure 8 shows Context diagram of economic meat TS.


Farms and veterinarian are responsible for many things such as feeding, medication, health checking, and vaccinating information entry.  Department of livestock development is responsible for  identification generation.  Animal quarantine station is responsible for  the animal movement information entry.  Slaughter house  is responsible for  slaughtering and cutting information entry.  Food qualification organization is responsible for  food qualification checking information entry.  Distributor and Exporter is responsible for   meat distributing information entry.

The propose schema for animal TS web service can be shown in the figure 9 below




As well as Yurong,  L. and Yi , Y.  in [10] (2010) , propose  a framework of  FTS. The framework whole has been divided into presentation layer, business logic layer and data layer. The presentation layer  provide the users with interactive components which provide users with the information needed, they are sometimes a group of JSP pages or HTML pages. Business logic layers the core of the application system, is composed by the business logic components which can be Java classes, Java Bean or EJB. Data layer faced to certain database application and completed the interaction of the database. This framework shown in figure 10.
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       The main components of business logic layer are : role competence configuration components and    transaction information verification components.
Role competence configuration components which are  used in the three subsystems. The main features of the components are: adding, deleting, modifying of the users and  the roles and enterprise. The class diagram of the part can be seen in figure 11. In figure 11, every  user  belongs to a certain organization, but he can have multiple roles, every role corresponds to many multiple 
users. The system determines the competence through the combined effect of the organization and the role which  the user is belonged.



Transaction information verification means of monitoring inspection established in the management center for ensuring a reliable supply chain circulation. The component differ whether the buying and selling information of a given dealers or all  the dealers is consistent with the selling information of the farm. The parameters are ID of dealers, the starting date and last date of verification. It can differ according to the details of every transaction and total record. The sequence diagram of transaction information verification can be  shown in figure 12.



The data layer can be independent in the system by combining the data access components and component manager in order to adapt many kinds of database servers. The data access component abstracts and encapsulates all of the accesses to the data sources. Database access component manager is able to manage all the connections with the data sources, therefore  the system can store data in the database. The data access components can  hid the implement details of the data manipulation in the source of the data.  The data access Components  plays as business logic programs and adapters among the data in the data source.
Yangqing, Z.  et.al.  in [11] (2008) , describe a function Model for design of  TS for Pork. Usually the operations to produce pork contain cultivation stage, slaughter stage and the sale pork stage. for that, this TS includes three subsystems are : the cultivation subsystem, the slaughter subsystem and the sale pork subsystem. In figure 13 we can see the function model of cultivation subsystem which  includes many  subsystems like : criterion laws and the  regulations subsystem , the security monitor subsystem, identification subsystem, archives subsystem and management subsystem. In figure 14 we can see function model of slaughter system which includes many  subsystems like : criterion laws and regulations subsystem ,  the security monitor subsystem, identification subsystem, archives subsystem and management subsystem. The connection between cultivation subsystem and slaughter subsystem help to operate with web service. The web service assures data consistency between cultivation subsystem and slaughter subsystem .In figure 15 we can see function model of sale pork subsystem which includes many subsystems like :  criterion laws and regulations subsystem , security monitor subsystem, pork archives search subsystem, pork archives management subsystem and management subsystem. The connection of the sale subsystem with the cultivation subsystem and the slaughter subsystem can operate with web service too.
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2.  System barcodes 
Most of the end consumers are keen to choose a fresh product with open traceability policy. There are two way for end consumers to access traceability, quality, and product information are:  Scanning a barcode or entering a code on smartphones or laptops [12].
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Two types of barcodes that used with TS are [13]:

· A linear barcode one-dimensional (1-D) code : is  a series of spaces and parallel bars each of them  refers to an element ( see figure 9). The data which encoding in this type of barcodes are extracted by using a barcode scanner (or reader ) which reading the barcode's bars and spaces .The  space of the code reflect light while the bars  absorb light. 

·  A Two dimensional  (2-D) code :  classify into two type  are : the first type is stacked linear  and the second  type is  matrix. Stacked linear 2-D codes represent as  set of  rows  stacked on top of each other. Each row is the same length and resembles a 1-D barcode. Matrix 2D barcodes are data in square , circle  or polygon shape pattern (shown in figure below 10). The data which encoding in this type of barcodes are extracted by using image-based reader device .
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  Huoguo, Z.  et.al. In  [14] (2007) , Designed traceability barcode based on the UCC/EAN- 128 encoding scheme.  This barcode consists of two parts: the commodity identification barcode and the batch barcode.

The generating process of the total traceability barcode is based on  "Guideline for Numbering of Agriculture Products for Tracing". After that the printing process to  the tracing barcode on traceability label performs automatically.
The process of cereal production includes  :  production input , farming ,storage , processing producing, warehousing and transportation. 

the first part of their barcode which is the commodity identification barcode consists of  : (1) The enterprise  identification code, (2)The commodity item code (3)  The check code, also it contains  the application identifier (01) in the UCC/EAN-128 encoding scheme. The EAN/UCC-13 barcode structure is shown in figure 20.
[image: image9.png]cereal and oil products is designed with the enterprise
identification code. the commodity item code and
batch code based on the UCC/EAN-128 encoding rules.
and the tracing number can be generated by component
technology automatically. which is used for tracking
and tracing of cereal and oil products.

2. Traceability design

Compared with livestock products. fruit &
vegetable products and marine products. the
production process of cereal and oil products is much
longer. including means of production input. planting.
storage. processing. producing, warehousing and
transportation. Neither can we identify individuals of
cereal and oil products as the livestock product. nor
can indicate the area of origin as the fruit & vegetable
product just by the traceability code (Antoniol G. 2001:
C. Dupuy. 2005). For cereal and oil products. the

o mmahilitt cnde rrncicte Af thras martes the anfarmrca

Xu3 X0 Xn X Xo Xs X7 Xg.

checkcode.
commodity ifem code.

enterprise dentificaion code.

L checkcode
commdity tem code.

enterprise identfication code.
b

Figure 1. Code structure of EAN/UCC-13
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              The second part is the batch code which refers to the producing batch  of the final  cereal product.  It is made up 8 numbers. It includes of the following information :  (1) Producing date of the final product, with the application identifier (11), (2) or packing date of the final product, with the application identifier (13), (3) and the producing/packing line barcode. The batch code structure is shown in figure 21.


The traceability barcode follows the UCC/EAN-128 scheme.  The traceability code has 21 numbers, and consists of the commodity identification code and the batch code.

The structure of the traceability barcode for cereal products is shown in figure 22.
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A typical traceability code for cereal and oil
products is shown in figure 5.
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The figure 23 below shows an example of cereal traceability barcode.
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The figure 24 below shows an example of traceability label for cereal products.
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   When the consumers want to buy the cereal products , they only input the product barcode in the system site on the internet by their smartphones , then the system will read the barcode and display all traceable information about the product on the screen. These steps is shown in figure 25.



 The  linear barcode is cheap , for this reason  it has a wide range of applications but it can contains a few information compared to other kinds of barcode such as 2-D  barcode  which can contains more information.
Also archipelago Marine Research Ltd in [15] (2005) , uses the EAN/UCC scheme for developing  a fish traceability barcode. All of physical assets can be   identified by assigning   a unique number for each of them such as  : products, shipments, locations , production lines, boats, trucks,  can be individually. Besides , the EAN/UCC scheme  offers the ability to record important information related to the product (e.g. Expiration date; net weight). Nowadays, the seafood has important attribute for the traceability (e.g. method of production; country  of origin)  that cannot be represented numerically .This type of  information can be recorded in a ‘human readable’ form.
The fish barcode  consists of : Company Prefix  which is uniquely identifies a company anywhere  through a unique numerical sequence of 6-10 digits also used  for  linking  a company’s products, shipments and locations .
[image: image13.emf]
Traceability mostly needs the identification of entities involved in the food  supply chain. This constraint  applies by using the EAN/UCC scheme .  Each location in the food  supply chain is uniquely identified by a Global Location Number (GLN) which consists of  13-digits .  GLN can be used to identify locations ( farm of factory ) , physical assets ( cars , Ships), legal entities (grower, packer, customer), and functional entities ( freezer, unloading equipment). The GLN  composes of three parts are: prefix of company, location Reference Number and  Check Digit.
The Location Reference Number consists of up to 5 digits which specified by the licensed user of the Company Prefix. The Check Digit consists of  one digit  and  a located  at the end of  GLN code.

Example: In  figure  27 below shows the method which the  company use GLN’s  number to identify the different entities in its business structure. This example shows that the  company has been assigned an EAN/UCC Company Prefix of 68780 . Then it  has  assigned a location reference number to each entity to create a unique GLN.
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The Check Digit refers to the single digit number at the end of each GIN. A formula is used to
calculate this number — and it is re-calculated each time the GLN is used to ensure that it has
been read. transmitted. or stored correctly.

Example: The following figure demonstrates how a company can use GLN's to identifi: the
various entities in its business structure. In this example, the company has been assigned an
EAN/UCC Company Prefix of 68780 (Note: the first 0 is a left filler digit). The company has then
assigned a location reference number to each entity fo create a unique GLN.
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The ECCC has considered the creation of a national GLN Directory that would serve as a
centralized data bank linking GLN's with vital company information. For example. in the figure
shown above. the GLN 0687800122233 has been assigned to a harvest vessel. Through a GLN
Directory. this GLN could be linked to information such as the Name of the Vessel Owner.
Contact Person. Address. Telephone number. Fax number. Cell number. E-mail address, Vessel






In the figure 27 shown above, the harvest vessel has  GLN 0687800122233. The  information which coded in this GLN are : the  Vessel Owner, Address, mobile  number, E-mail address, Vessel Name, Name of the Vessel’s Captain, Captain’s address, Telephone number, Fax number, Cell number, E-mail address, and Vessel License Number.

Traceability needs the identification of each product in food supply chain. By  using  EAN/UCC scheme , each trade unit can be  uniquely identified by a Global Trade Item Number (GTIN). The GTIN includes  three parts: prefix  of company Prefix , Item Reference Number and  check digit.
The Item Reference Number is a unique number assigned by the owner of the  Company which used to uniquely identify a product. The Check Digit composes of one digit and a located  at the end  of  GTIN.
Example: The  figure 28 below shows the method that  used by  GTIN  to link a product to the company that produces it. The company prefix uniquely identifies by  the sequence ‘012345’ . While the sequence  ‘ 67890’ refers to  the Item Reference Number that uniquely identifies the product . The  last digit  ‘5’ refers to the check digit.
[image: image15.emf]

Moreover , a seafood product should also carry important  traceability information like :  weight, Expiration date . This type of information can be represented by the EAN/UCC scheme using Application Identifiers (AI’s).
AI’s means a numerical descriptors use with  the EAN/UCC scheme. The purpose of use it to provide context and meaning for a number in a barcode. For example, the number 029411 is simply a number without any meaning. But when that number is preceded by an AI, a barcode scanner is read the number as a specific piece of product information.
Example: AI 15 refers to date the format Year, Month, Day , When any number is preceded by 15 , barcode scanner will read  this number as  a date . In other words, (15)050207 would be read as Feb 7,2005.
AI’s used with seafood supply chain are presented on the following table.

[image: image16.emf]
The figure 29 below presents an example of EAN/UCC barcode with human readable format.
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The two barcodes in the previous example encodes  the following information  :
(01)95712345111119: GTIN

(414)5790000123456: GLN of vessel

(10)1234abc: Lot or Batch Number

(11)010114: Harvest Date = January 14, 2001

(3102)0022560: Net weight = 25.60 kg

Beef Traceability Case Study In [16] (2005) , uses EAN-128  to encode the identification  information relating to a traceable product. They use AI to encode supplementary information such as expiration dates and  batch numbers. AI  is a prefix used with EAN-128 to define structures and describe the length and content of the data field that follows .Also it used to  identify the meaning and format of the information e.g. (01) Product  Identification or (15) Best Before Date.
[image: image18.emf]

The following AI’s were recommended by GS1 in developting EC 1760/2000.
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  Ratcliff, J.  and Michael, B. in [17] (2002), defined  EAN-128 that  also uses  (AI), which is used to encode various types of information in the barcode in a flexible manner. If the barcode scanner scans  the product  barcode, it will extract  the AI. Each AI defines the meaning and length of the next data. The data and AI  can occur in any order. With many customers, the manufacturer should of course try to standardize what is encoded in the barcode. The figure 16 below shows a  EAN-128 barcode, where the numbers below the bars represent the encoded information in a human readable way. Application identifiers are often visualized by putting parentheses around them. 
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standardize what is encoded in the bar code. The screenshot below shows a
fictive EAN-128 bar code, where the numbers below the bars represent the
encoded information in a human readable way. Application identifiers are
often visualized by putting parentheses around them. In this example, we see
the AI 01 which represents the GTIN, indicating that the next 13 digits
represent the GTIN number.

01)05412345678908

GS1's globally unique numbering systems are perfect for constructing
traceability keys that are globally unique, and that's just what is needed for
identifying trade units. So, how can a company, through their ERP or
production systems, create a unique traceability key for each trade unit they






  Huang, L.  et.al in [18] (2011), used RFID Technology that is a kind of automatic identification technology. This technology has many  characteristics are : unique identifier, fast read and write, untouched identification, mobile identification and  multi-target recognition . These characteristics is to make it possible to realize efficient traceability for supply chain system. In RFID system, digital memory chips with unique electronic commodity code can be pasted on single agricultural product, and receiving equipment can activate RFID tags, read and change data, and transmit data to host computer for further processing the data. Working principle of RFID Technology is shown in Figure 32.
[image: image21.emf]

Jennifer, C.  et.al.  in [19] (2010), Described  RFID-based systems . This system uses radio waves to track elements. RFID technology consists of tags . This tags have three types  : active ,  passive, or semi-passive  summarized in Table 2. Also  RFID technology consists of readers. Active RFID tags need a power source to broadcast information separate of the reader. Active RFID devices have a its own battery and tend to have a longer range compared to the  passive tags . Active tags are more expensive than passive tags. A passive RFID tags has no battery and  it is simply a chip with an antenna. The programing  idea  of passive tags is the information transmits only when a reader powers the tag and a portion of that radio energy is reflected back to the reader.  The chip is powered by the signal from the reader and sends back an interference pattern which the gateway recognizes. That information is the code.  The tags include limited amounts of memory and many only include a simple identifier that is then used to reference more detailed information in a data store anywhere. Advances in passive RFID technology have occurred in  A third type of RFID tags which is  a semipassive tags  have own  battery, allowing the shape to be flat and dimensions to be much smaller. They are powered through receiving signals from a specific frequency emitted from a RFID reader. High-frequency energy is used in powering the chips through their magnet item but the RFID reader needs a closer range to the chip to function, often within centimeters, and is therefore more useful in lower volume applications. Ultra high frequency energy can power chips, through backscatter radiation, from a farther distance, and are more useful with product inventory . These chips are generally larger in size, around the size of a brick, because this data transfer technique needs large antennae to return the energy from the RFID reader.

The table 4 below describes the types of RFID tags .
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Shipu, X. et.al. in [20] (2011) , Designed TS barcodes based on decoding algorithms. In this system , the generation of barcode is   based on food production, logistics and transport and supermarket .This code is called "PDF417 code ".

As shown in Figure 33, each of PDF417 code consists of 3 to 90 layers. Each layer in this code is composed of  start ,end, left and right row  and  from 1 to 30 symbol  of characters. Each symbol character is composed of 17 modules.  As the number of layers and each symbolic in a layer is uncertain make this code appropriate to diverse needs.
As shown in Figure 38, the PDF417 code is consisted by a character which has four black bars and four white bars. Each one of these  bars includes form  1 to 6 modules. In a symbol character, there are about  18  modules in every bar.
The PDF417 symbol  is consisted of the three groups. Each group includes about 929 PDF417 codeword in various bars. In each group, each symbol corresponds to a unique codeword characters which is ranging from up to  928. The symbol characters are used in group number 0, number 3 and number 6. The same groups have a repeat in every 3 layers. The first  1 uses the symbol character of the 0 group, second layer uses the symbol character of the 3 group, the third layer 3 uses the symbol character of the 6 group, and  fourth layer 4 uses the symbol character of the 0 group.
[image: image23.emf]

 

Datalogic Mobile Inc in [21] (2009). Describe 2D barcode Imaging . 2D code has a various of patterns . 2D barcode encodes data  in both the height and width of the image symbol . The most important benefit of using 2D barcode is that  it can encode a much larger amount of data than a linear barcode . It  holds about  2,500 characters or more, approximately 25 times the amount of data found in a linear barcode.
Camera-based imagers uses to read 2D barcode because it takes consecutive black and white symbols of the barcode, isolate and decode it, then relay that information to the application.  Camera-based imagers  is available in smartphones, hand-held and presentation scanners. One of the  benefits of using 2D barcode is to increase data capacity. Because 2D barcode can encode a larger amount of data in a much smaller footprint.
Table 5 below provides a summary of   the above literature reviewed
	Study Reviewed
	Year
	Domain
	Summary note
	Advantages
	Disadvantages

	 Floor ,V. and Nicole , k. [5]
	2009 
	Design a traceability information model
	Use foodPrint methodology to design a traceability information model.


	· The design objectives derive from collective goals of all relevant actors in a chain. During system analysis and design, areas of attention are Process, Information, Organization and Technology.

· Focus on business goals instead of traceability.
	· Need to have a Precise and clear definition of the goals.

	Bechini, et.al. [6]
	2005
	Data model for food traceability
	Propose a generic data model for food traceability
	· The model is able to trace and track a product and  also to provide a useful support to quality control
	· Need more information (quality information) about each product, this means more database size.

	Zeynel C. et.al.[7] 
	2009
	Architecture  of a feed  TS
	-Three tiers of architecture: client, application and data tiers.
-User interfaces are web-based
	· All businesses can use a central TS and/or central database.
· Very flexible system.

· www is  powerful channel able to reach every customer
	· Connection to the internet is mandatory for all relevant actors.

	Rohan, S. and Noriyuki, S. in [8]
	2009
	DB architecture design 
	Each traceable company has a local database.

All companies are connect using highly secured VPN network which  is connected  with the central database (Traceability DB) which is located in SMC.
	· The nodes can store the data locally before transmitting to the Traceability DB.

· As data is stored in locally, the nodes can be transmitted the data at any time.

· They can efficiently retrieve the required data from the local database.
	· Hard to management

· Connection to the internet is mandatory for all relevant actors.




	Suvimol , M.  Piya , k. and Dech , T.  [9]
	2008
	Conceptual framework for the development of  animal TS
	Framework of TS consists of two parts: web application system and web service system.

Web application system is composed of two subsystems, meet  TS and  economic animal information entry system
	· www is  powerful channel able to reach every customer


	· Need to translated Animal traceability database to animal Traceability information standard to be facilitated on the web service .

· Connection to the internet is mandatory for all relevant actors.

	Yurong, L. and Yi, Y.  in [10]
	2010
	Framework of  FTS.
	The whole framework divides into three layers: presentation layer, business logic layer and data layer.
	· www is  powerful channel able to reach every customer


	· Hard to management

· Connection to the internet is mandatory for all relevant actors.

	Yangqing, Z. , Zeng, L. and  Yu, H. in [11]
	2008
	Function Model for design of Pork Traceability Information System
	Consist of three subsystems : cultivation system, slaughter system and sale pork system
	· www is  powerful channel able to reach every customer


	· Connection to the internet is mandatory for all relevant actors.
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The following table 7 summarize a barcodes techniques:

	Technology system
	In use?
	Description
	Benefits
	Limits

	1-D barcode
	Yes
	· 1-D barcode uses to uniquely identification of items;. A barcode means a presenting of data in machine readable form. 
· It is flexible and can encode different types of data.

· Used for small items.
	· Wide used by many numbers of industries; can be integrated into production, shipping, and receiving systems; data can be communicated in electronic data interchange messages between trading partners 

· Cheap and globally used.
	· Limited data capacity.
· Use human readable data with it 

	2D barcodes
	Yes
	· 2D barcode consists to two main groups. Data matrix and Multi-row.

· Data matrix symbologies look like a matrix of geometric shape

·  Multi-row barcodes look like 1-D barcode but the barcodes have been dots on top of each other.
	· Smaller than 1-D barcode and encode more information
	· Must be read in a certain position and reads only by certain equipment. 

· More expensive than 1-D barcode.


Chapter # 3


  3.1 Traceability and dates 
      Saudi Arabia is one of the most important countries in the world of farming and production and consumption and export of dates [22]. KSA ranked third among the countries of the world in terms of area planted with palm trees after all of the UAE and Iran [22] (appendix).   Dates have different categories and have many benefits for human  (appendix). 
3.2 Traceability system requirements 
This section provides all specific software requirements for dates Traceability system which are: functional and non-functional requirements.

3.2.1 Functional requirements 
· The system shall allow the consumers to Enter product barcode

· The system shall allow the consumers to view the product information.

· The system shall allow the system administrator to log in and log out.

· The system shall allow the system administrator to manage the system's users.

· The system shall allow the system administrator to manage factories.
· The system shall allow the system administrator to manage farms

· The system shall allow the system administrator to manage distributors

· The system shall allow the growers to log in and log out. 

· The system shall be able to allow the growers to manage product's grow information.
· The system shall allow the growers to print the product's barcodes 

· The system shall allow the packers to log in and log out. 

· The system shall be able to allow the packers to manage product's pack information.
· The system shall be able to allow the packers to manage product's distribute  information
· The system shall allow the packers to print the product's barcodes 

· The system shall be able to generate the product's barcode.

3.2.2 non Functional Requirements 
There are several nonfunctional requirements for dates traceability system. These are:

· The system shall view the product's traceability information clearly.

· The system shall be easy to use.
· The system shall have low response time.
· The system shall ensure that there is no duplication of information loaded into the database.
3.3 The description of the user goals 
The table 8 below shows all the goals for each user of the system .

	Actor
	Goals

	Consumer 
	· Enter a product's barcode

	
	· View the product 's information (tables 13,14,15 16,17,18,and 19)

	Administrator
	· Log in /log out to the system

	
	· Manage users information (table 19)

	
	· Manage factories information (table 14)

	
	· Manage farms  information (table 13)

	
	· Manage distributors information   (table 15)

	Grower 
	· Log in/log out to the system.

	
	· Manage product's Grow information. (  table  16 )

	
	· Print a  part of  product's barcode

	Packer
	· Log in/log out to the system.

	
	· Manage  product's pack information.(see table  17) 

	
	· Manage product's distribute information.(see table 18 )

	
	· Print product's barcode


3.4 Use case  Diagram











3.5 Use case description

	Use case name: Enter  a barcode 

	ID : 1 

	Primary actor : All
	Use case type: Detail, essential

	Main Goal : view the product's tradability information (table 12,13 and 14) 
	Input :product's bar code
	Output : product's tradability information (table 12,13 , and 14 )

	Pre-condition : The user opens the system homepage.
	Post-condition : None 



	Normal flow of events: 

1- User writes the product barcode in the input field on the site homepage.
2-  The system displays product information.

3-  User can return to the system homepage




	Use case name: login/logout 

	ID : 2 

	Primary actor : Admin/Grower  or Packer  
	Use case type: Detail, essential

	Main Goal : allow users to log in to the system . 
	Input :username and password
	Output : correct : welcome message 

 incorrect : error message . 

	Pre-condition : The user opens the system login page. 
	Post-condition : None 

	Normal flow of events:
1- User clicks on login page
2- User can write his/her username and password in the input fields on the login page.

3-  The system check  his/her username and password by compare both user name and password with the ones stored in the database .

4- If they are correct the system allows the user  to log in to the system.

5- If they are not, the system will refuse the logging process




	Use case name:     Manage factories.


	ID : 3 

	Primary actor : admin 
	Use case type: Detail, essential

	Main Goal : allow admin to edit the factories information stored in the database  
	Input :factory  information. .(table 11)
	Output : -confirmation message

· successful message.

	Pre-condition : The admin opens the factories page. 
	Post-condition : Database updated with new information .  

	Normal flow of events:

1- Admin clicks on factories page
2- The system views the factories table to the admin.

3- The system allows admin to search on the data base.

4- Admin can choose from three buttons add / delete or modify.
5- When admin clicks add button  :

· The system shows input fields for factory information.

· The admin input the factory information.

· Conformation message will show 

· Successful message will show

· Database update.

6- When admin clicks modify button  :

· If admin don’t select record :

· Error message will show.
· If user select record : 

· The system shows input fields for the selected record with the current information.

· The admin modifies the information and clicks "ok" button.

· Conformation message will show 

· successful message will show

· Database update.

7- When admin clicks delete button  :

· If admin don’t select record :

· Error message will show.
· If admin select record : 

· Conformation message will show 

· successful message will show

· Database update.




	Use case name:     Manage farms.

	ID : 4 

	Primary actor : admin 
	Use case type: Detail, essential

	Main Goal : allow admin to edit the farms information stored in the database  
	Input :farm  information. .(table 10)
	Output : -confirmation message

· successful message.

	Pre-condition : The admin opens the farms page. 
	Post-condition : Database updated with new information . 



	Normal flow of events:

1- Admin clicks on farms page
2- The system views the farms table to the admin.

3- The system allows admin to search on the data base.

4- Admin can choose from three buttons add / delete or modify .

5- When admin clicks add button  :

· The system shows input fields for farm information.

· The admin inputs the farm information.

· Conformation message will show 

· Successful message will show

· Database update.

6- When admin clicks modify button  :

· If admin don’t select record :

· Error message will show.
· If user select record : 

· The system shows input fields for the selected record with the current information.

· The admin modify the information and clicks "ok" button.

· Conformation message will show 

· successful message will show

· Database update.

7- When admin clicks delete button  :

· If admin don’t select record :

· Error message will show.

· If admin select record : 

· Conformation message will show 

· successful message will show

· Database update.




	Use case name:     Manage distributors.

	ID : 5 

	Primary actor : admin 
	Use case type: Detail, essential

	Main Goal : allow admin to edit the distributors information stored in the database  
	Input : distributors  information. .(table 12)
	Output : -confirmation message

· successful message.

	Pre-condition : The admin opens the distributors. page. 
	Post-condition : Database updated with new information . 



	Normal flow of events:

1- Admin clicks on distributors  page
2- The system views the distributors table to the admin.

3- The system allows admin to search on the data base.

4- Admin can choose from three buttons add / delete or modify .

5- When admin clicks add button  :

· The system shows input fields for distributor information.

· The admin input the distributor information.

· Conformation message will show 

· Successful message will show

· Database update.

6- When admin clicks modify button  :

· If admin don’t select record :

· Error message will show .

· If user select record : 

· The system shows input fields for the selected record with the current information.

· The admin modifies the information and clicks "ok" button.

· Conformation message will show 

· successful message will show

· Database update.

7- When admin clicks delete button  :

· If admin don’t select record :

· Error message will show.

· If admin select record : 

· Conformation message will show 

· successful message will show

· Database update.




	Use case name:     Manage  Users
	ID : 6 

	Primary actor : admin 
	Use case type: Detail, essential

	Main Goal : allow admin to edit the users information stored in the database  
	Input :users information. .(table 16)
	Output : -confirmation message

· successful message.

	Pre-condition : The admin opens the users page. 
	Post-condition : Database updated with new information . 



	Normal flow of events: 

1- Admin clicks on users page
2- The system views the users table to the admin.

3- The system allows admin to search on the data base.

4- Admin can choose from three buttons add / delete or modify .

5- When admin clicks add button  :

· The system shows input fields for user information.

· The admin input the user information.

· Conformation message will show 

· Successful message will show

· Database update.

6- When admin clicks modify button  :

· If admin don’t select record :

· Error message will show.

· If admin select record : 

· The system shows input fields for the selected record with the current information.

· The admin modifies the information and clicks "ok" button.

· Conformation message will show 

· successful message will show

· Database update.

7- When admin clicks delete button  :

· If admin don’t select record :

· Error message will show.

· If admin select record : 

· Conformation message will show 

· successful message will show

· Database update.




	Use case name:     Manage  product's grow information


	ID : 7 

	Primary actor : grower 
	Use case type: Detail, essential

	Main Goal : Allow grower to edit product's grow information  stored in the database  
	Input : product's grow information.(table 13)
	Output : -confirmation message

· successful message.

· Part of the barcode

	Pre-condition : The admin opens products page. 
	Post-condition : Database updated with new information . 



	Normal flow of events:
1- Grower clicks on products page
2- The system views the product's grow information table to the grower

3- The system allows grower to search on the data base.

4- grower can choose from three buttons add / delete or modify .

5- When grower clicks add button  :

· The system shows input fields for product information.

· The grower input the product information.

· Conformation message will show 

· Successful message will show

· Database update.

6- When grower clicks modify button  :

· If grower don’t select record :

· Error message will show.
· If grower select record : 

· The system shows input fields for the selected record with the current information.

· The grower modifies the information and clicks "ok" button.

· Conformation message will show 

· successful message will show

· Database update.

7- When grower clicks delete button  :

· If grower don’t select record :

· Error message will show.
· If grower select record : 

· Conformation message will show 

· successful message will show

· Database update.

8- The system generates a part of the barcode.




	Use case name:     Manage 

product's pack information 

	ID : 8 

	Primary actor : packer 
	Use case type: Detail, essential

	Main Goal : Allow packer to edit product's pack information  stored in the database  
	Input : product's pack information .(table 14)
	Output : -confirmation message

· successful message.

· Part of the barcode 

	Pre-condition : The packer opens products page. 
	Post-condition : Database updated with new information . 

	Normal flow of events: 

1- Packer clicks on products page
2- The system views the product's pack information table to the packer

3- The system allows packer to search on the data base.

4- Packer can choose from three buttons add / delete or modify.
5- When packer clicks add button  :

· The system shows input fields for product information.

· The packer input the product information.

· Conformation message will show 

· Successful message will show

· Database update.

6- When packer clicks modify button  :

· If packer don’t select record :

· Error message will show.
· If packer select record : 

· The system shows input fields for the selected record with the current information.

· The packer modifies the information and clicks "ok" button.

· Conformation message will show 

· successful message will show

· Database update.

7- When packer clicks delete button  :

· If packer don’t select record :

· Error message will show.
· If packer select record : 

· Conformation message will show 

· successful message will show

· Database update.

8- The system generates a part of the barcode.


	Use case name:     Manage 

product's distribute  information .

	ID : 9 

	Primary actor : packer 
	Use case type: Detail, essential

	Main Goal : Allow packer to edit product's distribute information   stored in the database  
	Input : product's distribute information (table 15)
	Output : -confirmation message

· successful message.

· Product's barcode 

	Pre-condition : The packer opens products page. 
	Post-condition : Database updated with new information . 

	Normal flow of events: 

1- Packer clicks on products page
2- The system views the product's distribute  information table to the packer

3- The system allows packer to search on the data base.

4- Packer can choose from three buttons add / delete or modify.
5- When packer clicks add button  :

· The system shows input fields for product information.

· The packer input the product information.

· The packer input the product information.

· Conformation message will show 

· Successful message will show

· Database update.

6- When packer clicks modify button  :

· If packer don’t select record :

· Error message will show .

· If packer select record : 

· The system shows input fields for the selected record with the current information.

· The packer modifies the information and clicks "ok" button.

· Conformation message will show 

· successful message will show

· Database update.

7- When packer clicks delete button  :

· If packer don’t select record :

· Error message will show.

· If packer select record : 

· Conformation message will show 

· successful message will show

· Database update.

8- The system generates a part of the barcode.




	Use case name:     print a product's barcode


	ID : 10 

	Primary actor : grower or packer 
	Use case type: Detail, essential

	Main Goal : Allow grower/ packer to print the product's barcode
	Input : clicks on "print" button
	Output : - printed Product's barcode 

	Pre-condition : 
The grower enters the product's grow information.

The packer enters the product's pack and distribute  information.

The packer opens barcodes page. 
	Post-condition : None  . 

	Normal flow of events: 

1- Grower/Packer clicks on barcodes page
2- The system views the stored product the grower/packer

3- The system allows packer to search on the data base.

4- Grower/Packer selects   the products

5- The system enabled two buttons print review and   print.

6- When grower/ packer clicks print review button  :

· The system shows print review for the barcode.

7- When packer clicks print button  :

· The system prints the barcode.




3.6  data analysis 
The information that each company must be recorded to  ensure that the traceability link is maintained are [23] : 
■ Logistic Unit identification: including:

· Commodity name.

· Additional harvest information

· Receiver Identification.

· Sender Identification

· Ship Date

· Grower records details related to growing/production .

· Additional grower information.


· The product's information which the grower store [23]
· Logistic Unit identification.
· Commodity name.
· Receipt date

· Grower and harvest information

· Ship date

· Sender Identification.
· The product's information which the grower share  [23]
· Product  identification 
· product description

· Batch / Lot

· Ship date

· Sender Identification .
·  Receiver Identification.
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· The product's information which the packer store [23]
· GTIN

· Trade item description

·  lot

·  Product  quantity and unit of measure

· Ship date

· Sender Identification.

· Receipt date

·   Receiver Identification.
· The product's information which the packer share [23]
· Trade item identification.
· Trade item description

·  Batch / lot

· Trade item quantity and unit of measure

·  Ship date

·  Sender Identification.

· Receiver Identification.
Some programs recommend strongly that businesses which buy and sell plantings share extra information in the supply chain. Can-Trace, a traceability initiative managed by Agriculture and Agri-Food Canada, recommends that wholesale, the distributor and the retail operations keep  the information on [24][25]:
· The description of the product,

· The identifiers of the product,

· The quantity,

· Receipt date,

· Receiver identifier,

· Shipment identifier

· Other recommends that labels include accurate

· Information on: species name (preferably the scientific name),

· Farm location,

· Processing location.
· Feed ingredients

Such a notice must include [24] [25]:

· Identification of the submitter and transmitter,

· Identification of the article including brand name, quantity and lot code,

· Manufacturer,

· Shipper,

· Date and time of Anticipated arrival 

· Identification of the importer or owner.

The Food Sanitation Law (Law No. 55 of 2003) requires the following information [24]:

· Name of the product

· Name and address of the processor

· Date of import

· Ingredients and food additives used in its , and 

· Manufacture.

Plantings products must be clearly labeled as the following [24]:

· Product Identity: Including Common Name, Scientific Name and Product Specifications

· Production Identity: Including production date/code that must identify the year, month and day of production clearly, and batch code/lot number.

· Preservation Requirements: such as, keep frozen’

· Destination Country 

· Production method and farming region.

3.7 services analysis
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The figure 39 mentioned  above shows the services analysis  for pick and Farmed dates. Note that the final links in these Supply Chains Models i.e. from Processing to Consumer are very common.

  In the supply chain for dates pick, it is important to trace  the dates and the  products made from them all the way through the supply chain from the palm which  landed the dates until it reached  to the consumer. 

Farmed Dates needs also is for traceability backwards in the supply chain to the dates farm. To comply with  the Regulation (EC) 2065/2001, it is the  requirement that information about the commercial and scientific names (species), pick area and also the  method of production – if it is a farmed or a pick dates, is to be available during  the supply chain. This will  be done by means of the labeling or  the packaging of the product, or by other means such as  a commercial document accompanying the goods. Every party in the supply chain should take its  individual responsibility to provide  the right information and must ensure that it is formatted into the correct bar code, while also ensuring that secure, perfect recording systems for this  information can be  maintained [26].
From  requirements mention above and services analysis we are able now to classify and summarize the requirements for each stage as the following:


	the Stage
	the  requirements  

	Cultivation Stage
	· Product identifiers.

· Cultivation crew

· Type of vaccine

· Date of vaccination

· Identification of the farm owner.

· Country of the farm . 

· Farm identifier.

· Region  of the Farming 

· City of farm.

· Specific location of the farm.

· Farm address (email – Phone number –website  )

· Temperature


	Pick & Collect

Stage
	· harvest date .

· harvest crew

· Product identifiers,

· Type of date .

· Product description,

· Product class.

· Delivery date 

	Packing House stage
	· Product types (  Hoarded – Wet – Dry – Dough)

· Receipt date,

· Delivery date 

· Composition 

· Product benefits.

· Product identifiers,

· Product Weight

· Manufacturer name 

· Manufacturer  identifier,

· Manufacture country 

· Manufacture region

· Manufacture  town 

· Manufacture  address (email – Phone number – website )

· Specific location of the Manufacture

· Identification of the Manufacture owner.

· Ingredients and food additives used in its
manufacture

· Preservation Requirements

·  Method of washing the product (water only or water and salt).

· Type of filters used in drying (a metal or plastic).

· Type of packing (bags - cardboard - metal)

· The type of device used in the pressure (Mechanical – spiral).

· The degree of pressing

· Pressing time .

· The temperature of the store

· Capacity of the store.

· Store Age

	Distribute stage
	· Receipt date

· Batch / Lot

· Distributor location

· Distributor name 

· Distributor  identifier,

· Distributor country 

· Distributor region

· Distributor  town 




                 Table 10 below shows farms information: 


	the Stage
	the  information 

	farms information
	· Identification of the farm owner.

· Country of the farm . 

· Farm identifier.

· Region  of the Farming 

· City of farm.

· Specific location of the farm.

· Farm address (email –Phone number–website  )

 


Table 11 below shows factories information: 


	the Stage
	the  information 

	Factories 

 Information
	· Factory  name 

· Factory   identifier,

· Factory  country 

· Factory  region

· Factory   town 

· Factory   address (email – Phone number – website )

· Specific location of the Manufacture

· Identification of the Manufacture owner.


Table 12 below shows distributors information: 

	the Stage
	the  information 

	distributors  information
	· Distributor location

· Distributor name 

· Distributor  identifier,

· Distributor country 

· Distributor region

· Distributor  town 




  Table 13 below shows product's grow information :
	the Stage
	the  information 

	product's grow information
	· Product identifiers.

· Cultivation crew

· Type of vaccine

· Date of vaccination

· Farm identifier.

· Temperature

· harvest date .

· harvest crew

· Type of date .

· Product description,

· Product class.

· Delivery date 


Table 14 below shows  product's pack information :


	the Stage
	the  information 

	product's pack

 information
	· Product type (  Hoarded – Wet – Dry – Dough)

· Receipt date,

· Delivery date 

· Composition 

· Product benefits.

· Product identifiers,

· Product Weight

· Factory  identifier,

· Ingredients and food additives used in its
manufacture

· Preservation Requirements

·  Method of washing the product (water only or water and salt).

· Type of filters used in drying (a metal or plastic).

· Type of packing (bags - cardboard - metal)

· The type of device used in the pressure (Mechanical – spiral).

· The degree of pressing

· Pressing time .

· The temperature 




    Table 15 below shows  product's distribute  information : 


	the Stage
	the  information 

	Users

 Information
	· User id
· First name

· Last name

· Address ( email – mobile number) 

· Username

· Password 




	the Stage
	the  information 

	product's distribute 

 information
	· Receipt date

· Batch / Lot

· Distributor  identifier,




    Table 16 below shows  users   information : 


Chapter #4


4.1 Class diagram  
This section provides the class diagram of this work . Besides , it describes the proposed architecture applies on this work . 
This project consists of several classes which are describe on the table 17 below :

	Description
	Class
	

	This class is used to represent the account information for every user.
	 Account
	1

	This class is used to represent the users who are responsible for managing the farm or the factory information, it can be either the grower or the packer.
	User
	2

	This class is used to represent the grower who is responsible for managing the farm or the initial product information 
	Grower
	3

	This class is used to represent the packer who is responsible for managing the factory or the final product information
	Packer
	4

	This class is used to represent the farm that  produce the initial product 
	Farm
	5

	This class is used to represent the factory that produce and pack  the final  product 
	Factory 
	6

	This class is used to represent the operation that take place in the factory like washing, drying , pressuring and packing the product.
	Factory operation
	7

	This class is used to represent the initial product that produced from the farm without any packing . 
	Initial product
	8

	This class is used to represent the final product after packing in the factory. 
	Final product
	9

	This class is used to represent the different categories for every final product .
	Category 
	11


The class diagram for this project is shown in the figure 40 below 
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The methods and attribute for each class are : 











4.2 System architecture
The aim of DTS is  to reach all customers who are in need to trace back through the source of the dates they purchased, if they have laptops, pocket PCs, or smartphones  so as to be connected to the Internet. This is also for dates growers, the packers, or the distributors also. For this reason , This project proposed  Web-Based, three-Tiers  Architecture where the three tiers are database server, webserver and the application .We choose this architecture because web  is a  powerful and great channel  that  has the ability to achieve the  objectives of this work . The illustration of proposed system architecture is shown in Figure 41.
There are many  benefits of using web-based Architecture. The main benefit is that users access to the application using their web browser such as "Internet Explorer"  instead of proprietary client software. This eliminates the need for regular distribution of proprietary client software to end users, and allows users to access the application from any location with Web access, given the proper security. It also eliminates the need to purchase or license software for individual employees or users  .
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4.2.1 Three-Tier architecture 

Three tiers architecture has three tiers. Usually, A client acts on the first tier which is application or interface tier. The database server represent the data storage tier, which stores the traceability data and executes the data come from the  web application tier . The last tier is middle tier which is a web server in our system which responsible for providing the availability, scalability, and performance characteristics for the organization's web environment [27].

 In this type of architecture, user interacts with the database through his/her web-browser as "Google chrome" that displays the applications that are hosted on a web-server. The web application can be written in a language such as PHP or ASP.NET and connects to a database to pass SQL statements for to access, view, and modify data. Then the database server passes back the requested data which is then formatted by the web server [27].
                 4.3 Architecture components and subsystems
The proposed architecture consists of five subsystems are : Cultivation , Packing , Code generation  Security  and Management subsystem .
Security Management subsystem acts as an interface to the whole system and interactive with the different actors who work with the system. This subsystem is responsible for the access control to the system functions. It allows the administrator to control the users, farms factories and distributors information by enable the management subsystem.  Also it allows the grower to access into cultivation subsystem and packer to access into packing subsystem. Security Management subsystem is an important subsystem for make the information more reliable by enables only the responsible person to change his/her products data. It works with several classes are: users, farms, factories and distributors.
Management subsystem is to perform the   administrator functions. When the administrator logs in the security system checks his/her access then directs his/her to management subsystem. Admin in this subsystem can modify the companies and users information. Also he/she can assign an account for each company to keep its products information from access by other companies. This subsystem is work with several classes are: users, farms, factories, accounts and distributors.  

 Cultivation subsystem is to perform the   grower functions. When the grower logs in the security system checks his/her access then directs his/her to cultivation subsystem. Grower in this subsystem can modify only products information of the farms that has an account on it which assign by the system administrator on management subsystem. Then this subsystem sends the initial information to barcode generation subsystem to generate initial barcode for the products before sending it to the factory.  This subsystem is work with two classes are: category, initial product information. 

   Packing subsystem is to perform the   packer functions. When the packer logs in the security system checks his/her access then directs his/her to packing subsystem. Packer in this subsystem can modify only products information of the factories that has an account on it which assign by the system administrator on management subsystem. First, the packer must enter the initial barcode of the products that came from farms; the barcode generation subsystem will read the barcode to check that it is correct.  Then this subsystem allows the packer to modify the products information. After that, the subsystem sends the final information to barcode generation subsystem to generate final barcode for the products before sending it to the disturber.  This subsystem is work with two classes are: final product, factory operation classes. 

The last subsystem is code generation subsystem which responsible for reading and generating the product barcode. When the grower finishes the initial product information in cultivation subsystem he/she sends the initial product information to barcode generation subsystem, then this system generates initial barcode and allows the grower to print it in order to attach it with the product. Then the packer receives the initial products on the factory. He/she enter the initial barcode to this subsystem which reads the barcode to  checks if it correct  then allows the packer to enter the final product information . After the packer completes all information it sends them to this subsystem to generate the final product barcode in order to send it to the distributor. 

The consumer is direct work with barcode generation subsystem. He/she enter the barcode of the product that he/she buy to   barcode generation subsystem which reads the barcode and shows the information related to its product.
DTS system will install in the performing organization server which responsible for  applying , operating  and monitoring the system like Ministry of Agriculture.  

The architecture that we proposed is shown in figure 42 below :
    4.4 System scenario :
This section describes the system scenario for each view.
First , the administrator logs in to the system for registering users and companies  .Also he/she can modify the database information of users and companies.  After that he/she  assigns an account for each company in order to make the product information more secure .the figure 43 below shows the administrator view .
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Then a grower logs into the system, He/she can register new initial product information only on farms that he has account on it also he/she can modify other information of the farm products. After he/she finish the initial product information, he/she prints the initial barcode and put it with the initial product and sends them to the factory. The figure 44 below shows the grower view. 
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When the packer receives the initial product on the factory , he/she  enters its barcode to the system after he signed in. The system reads the barcode and shows the initial information.  Then the system allows the packer to register packing information only on the factories who has their account which assign by the system administrator. When he/she finish the packing information, he/she   prints the final barcode and sends it with the final product to the distributors. The figure 45 below shows the packer view.  
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Finally, when the consumer wants to buy the product, he/she visits the system and enters the product barcode on the system homepage. The system reads the barcode and shows all traceability information to the consumer .The figure 52 below shows the consumer view.
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4.5 Data base design for DTS project:

This program have a database that contains several tables which are  shown below :
4.5.1Users table :
This table is for growers and packers information. 

	fields 
	the  constraints 

	User Id 
	· Primary key 

· Not Null 

	First name
	· Not Null (mandatory) 

	Last name 
	· Not Null (mandatory) 

	Email
	--

	Phone Number 
	


4.5.2 Companies table
This table is for companies  information. 

	fields 
	the  constraints 

	company  Id 
	· Primary key 

· Not null ( mandatory )

	company  name
	· Not Null (mandatory) 

	Type 
	· Not Null (mandatory) 
· Farms, factories or distributors 

	Country
	· Not Null (mandatory) .
· Foreign key

	City 
	--

	Region 
	--

	Location (address)
	--

	Specific location 
	--

	Website
	--

	Email
	--

	Phone Number 
	--


4.5.3 Countries  table:
This table is for countries barcode information. 

	fields 
	the  constraints 

	Country id 
	· Primary key 

· Not null (mandatory)

	Country name
	· Not Null (mandatory) 

	Barcode
	· Not Null (mandatory) 
· Three digit .


4.5.4 Types  table:
This table is for the types of dates  information. 

	fields 
	the  constraints 

	Type   Id 
	· Primary key 

· Not null (mandatory)

	Type name
	· Not Null (mandatory) 


4.5.5Accounts table:
This table for assign account for each company.

	fields 
	the  constraints 

	Account   Id 
	· Primary key 

· Not null (mandatory)

	Company Id  
	· Foreign key
· Not Null (mandatory) 

	User Id 
	· Foreign key
· Not Null (mandatory)

	User name 
	· Not Null (mandatory) 
· Unique 

	Password 
	· Not Null (mandatory) 

	Type 
	· Crower or packer 
· Not Null (mandatory)





4.5.6 Categories table:  
This table for categories information

	fields 
	the  constraints 

	Category    Id 
	· Primary key 

· Not null (mandatory)

	Name 
	· Dry -  Moist –half dry -  treating
· Not Null (mandatory) 

	Description 
	· Not Null (mandatory)




4.5.7 Initial product table : 
This table for initial product information .

	fields 
	the  constraints 

	Initial product id 
	· Primary key 

· Not null (mandatory)

	Category    Id 
	· Foreign  key 

· Not null (mandatory)

	farm    Id 
	· Foreign  key 

· Not null (mandatory)

	Dates type 
	· Not Null (mandatory)

	Cultivation crew
	--

	Type of vaccine
	--

	Date of vaccination


	· Not null (mandatory)

· System date or before

	Temperature


	--

	Harvest date.


	· Not null (mandatory)

· System date or before

	Delivery date


	· Not null (mandatory)

· System date or before

	Initial barcode 
	· Not null (mandatory)

· Computes automatically by the system.


4.5.7 Factory operations table:  
This table for factory operations information

.
	fields 
	the  constraints 

	Factory id 
	· Foreign  key 

· Not null (mandatory)

	Operation  id 
	· Primary  key 

· Not null (mandatory)

	Delivery date 
	· Not null (mandatory)

· System date or before

	Receipt date
	· Not null (mandatory)

· System date or before

	Ingredients and food additives used
	--

	Preservation Requirements
	            --

	 Method of washing  

	· Water or water and salt
· Not null ( mandatory ) 

	Type of filters used in drying


	· Metal or plastic
· Not null (mandatory)

	The type of device used in the pressure

	· Mechanical or spiral. 

· Not null (mandatory)

	The degree of pressing
	--

	Pressing time.
	--

	Operation barcode 
	· Not null (mandatory)

· Computes automatically by the system.

	The temperature. 


	· High- medium- low- very low

· Not null  (mandatory)






4.5.8 Final products table  
This table for final products  information .
  

	fields 
	the  constraints 

	Final product id
	· Primary   key 
· Not null (mandatory)

	Operation id  
	· Foreign  key 
· Not null (mandatory)

	Distributor id 
	· Foreign  key 
· Not null (mandatory)

	Price 
	· Not null (mandatory)

	Final barcode
	· Not null (mandatory)

· Computes automatically by the system.

	Expiry Date
	· Not null (mandatory)

	Product Weight


	--

	Distributor Receipt date
	· Not null (mandatory)

· System date or before

	Batch / Lot
	--

	Production date 
	· Not null (mandatory)

· System date or before


4.5.9 Composition table  
This table represent set of initials product  that use within a final product .

	fields 
	the  constraints 

	Composition  id
	· Primary key 
· Not null (mandatory)

	Operation barcode
	· Foreign key

· Not  null (mandatory)

	Initial product  barcode 
	· Not null (mandatory)


4.5. 9 Sub admins table : 
This table for sub admins information.
  

	fields 
	the  constraints 

	Admin   id
	· Primary   key 
· Not null (mandatory)

	Name 
	---

	User name 
	· Not null (mandatory)
· Unique 

	Password  
	· Not null (mandatory)


4.6 Barcode design:
Traceability barcode is for achieve traceability within the system , in this section we explain the detail design of DTS barcode based on the UCC/EAN- 128 encoding scheme  and Database design .
This system works with two different barcodes are: initial product barcode and final product barcode.

Initial product barcode is the barcode that sends with the initial product from the farm to the factory and used internally by the growers and packers. It consists of : (1) The identification of the farm (3 digits) (2) The identification of the initial product  (4 digits) (3) check code (1 digits) . It is made up 8 numbers .The proposed barcode structure is shown in figure 48 .

[image: image34.emf]

The following figure shows an example of initial product information on DTS.
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The concept of initial barcode in shown in the figure below 
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The steps to generating the initial barcode is shown the in figure 51 below.

 








The steps to reading the initial barcode is shown the in figure 52 below.



DTS barcode or ( final product barcode ) is the barcode which  sends with the final product from the factory to the distributor and use by the final consumer to show all traceability information staring from farms to the distributor. It consists of two parts: the initial products barcode identification and the packing barcode.

The first part of their barcode which is the initial products identification barcode consists of: (1) The identification of the operation that includes all initial products  code (5digits) , (2) The number of initial products code (1digits), It is made up 6 numbers .The proposed barcode structure is shown in figure 53 .
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  The second part is the packing code which refers to the producing batch of the final dates product.  It is made up 13 numbers. It includes of the following information:  (1) packing country code (3digits), (2)  The final product code(6digits), (3) Factory identification code (3digits),   (4) and distributor identification code (3digits).

 The packing code structure is shown in figure 54.
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The traceability barcode of DTS follows the UCC/EAN-128 scheme.  The traceability code has 21 numbers, and consists of the initial products identification code and the packing code.

The structure of the traceability barcode for dates products is shown in figure 55:
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Also the DTS barcode contains human readable information which are : date of production , expiration date and the price. The following figure shows an example of DTS barcode:
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The concept of final barcode is shown in the figure below :
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When the consumers want to buy the dates products , they only input the product barcode in the system website on the internet by their smartphones  , then the system will read the barcode and display all traceable information about the product on the screen. These steps is shown in figure 58 below.





















The generation steps within the system is shown in the figure 59 below:













Chapter #5

   

In this section we will describe  the important points in system implantation . we have choose ASP.net with VB.net to implement  DTS.
5.1 .NET Framework
The .NET Framework  is a software framework developed by Microsoft that runs primarily on Microsoft Windows. It includes a large library and provides language interoperability (each language can use code written in other languages) across several programming languages. Programs written for the .NET Framework execute in a software environment (as contrasted to hardware environment), known as the Common Language Runtime (CLR), an application virtual machine that provides services such as security, memory management, and exception handling. The class library and the CLR together constitute the .NET Framework [31].
The .NET Framework's Base Class Library provides user interface, data access, database connectivity, cryptography, web application development, numeric algorithms, and network communications. Programmers produce software by combining their own source code with the .NET Framework and other libraries. The .NET Framework is intended to be used by most new applications created for the Windows platform. Microsoft also produces an integrated development environment largely for .NET software called Visual Studio [31].
5.2  ASP.net : 

ASP.NET is a Web application framework developed and marketed by Microsoft to allow programmers to build dynamic Web sites, Web applications and Web services. It was first released in January 2002 with version 1.0 of the .NET Framework, and is the successor to Microsoft's Active Server Pages (ASP) technology. ASP.NET is built on the Common Language Runtime (CLR), allowing programmers to write ASP.NET code using any supported .NET language. The ASP.NET SOAP extension framework allows ASP.NET components to process SOAP messages  [32] .

5.3 Functional requirements implementation: 
This section represents the implantation of DTS functional requirements.
· The first functional requirement is the system shall allow the consumers to enter product barcode, the implantation of this requirement is shown in the figure below :
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· The next functional requirement is the system shall allow the consumers to view the product information, the implantation of this requirement is shown in the figure below : 
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· The implantation of the functional requirement: the system shall allow the system administrator to log in and log out is   shown in the figure below : 
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· The implantation of the functional requirement: the system shall allow the system administrator to manage the system's users is   shown in the figure below : 
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· The implantation of the functional requirement: the system shall allow the system administrator to manage farms is  shown in the figure below : 
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· The implantation of the functional requirement: the system shall allow the system administrator to manage factories is   shown in the figure below : 
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· The implantation of the functional requirement: the system shall allow the system administrator to manage distributors  is   shown in the figure below : 
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· The implantation of the functional requirement: the system shall allow the system user to log in and log out is   shown in the figure below :
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· The implantation of the functional requirement: the system shall be able to allow the growers to manage product's grow information   is   shown in the figure below :
[image: image50.png]x e i () Akl

s B O %0 localhost:51201/HendAl-Sheddi/Grower/Initial.aspx @ | 'O >
x gisll ) g, S o o | [ .00l dS s | 95,00 S s Google Chrome co 358 [
Brathers«ft ™ I+

Gilaiiall g il Ciloglaall

a3 3iie | aiie ge Sy

sbaall gl aalillanli sjballass  alalll goi
S22 oanipor2 0aninot2 01012 30 a a

son aby 058 puaall
S oanipor2 0anieot2 o012 20 (@lgi) Jgis | auby 059 puaall




 

· The implantation of the functional requirement: the system shall allow the growers to print the product's barcodes   is   shown in the figure below : 
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· The implantation of the functional requirement: the system shall be able to allow the packers to manage product's pack information    is   shown in the figure below :
[image: image52.png]localhost:51201/HendAl-Sheddi/Packer/Operations.aspx @ | 'O

gisll ) g, S o o | [ .00l dS s | 95,00 S s Google Chrome co 358 [

)

aliigl Silac iloglas

3 giie | i e iy

R aastie w25 | S0 ilbe | il o 20 guus-jol 05112012 01500585  jslusll 00036
s b 30 gkile | lial " ooz 0093 00037
G| O o &= * : 0150058 5




 


· The implantation of the functional requirement: the system shall be able to allow the packers to manage product's distribute  information     is   shown in the figure below : 
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· The implantation of the functional requirement: the system shall be able to generate the product's barcode  is   shown in the figure below :
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· The implantation of the functional requirement: the system shall allow the packers to print the product's barcodes is   shown in the figure below :
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Chapter #6

   

In this section we will try to visualize our system by providing screenshots of the different pages that appears to the users of the system to illustrate the main functionalities and features of the system by represent a small scenario from first step on the farm till the product reach the consumer. The results of these tests are illustrated in the following sections. We want to note that all tests are successful.
· The  super admin will log in the system:
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· He/she can modify (add ,update and delete ) a user information for the system.
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· Also he/she can  modify (add ,update and delete ) a company's information for the system.
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· The super admin modify (add, update and delete ) an account  information for the system's users.
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· He/she can control the categories , types of dates tables as well as countries barcode table.
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· The super admin create a new sub admin for the system who can do all the functions of the super admin except modify sub admin, after that the super admin logs out of the system 
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· Now, the sub admin logs in to the system and add new user to the system.
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· Then he/she adds new farm.
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· He/she adds new factory.
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· After that he/she assigns new account to the farm and factory, finally, he/she logs out of the system.
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· Now, when the grower in the farm finishes the product growing, he/she logs in to the system.
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· After he/she log in to the system, he/she inserts the growing information about his/her farm product.
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· Then he/she prints the initial barcode, and send it with the product to the factory then log out of the system.
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· When the initial products arrive to the factory, the packer logs in to the system and insert the initial barcode and factory operation.
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· After that , the packer inserts the final product information.
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· Then he/she prints the final product
, and send it with the final product to the distributor.
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· When the consumer visits the distributor and wants to buy that product, he/she can use his/her smart phones or iPad to visit our web site then insert the product barcode.
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· Then our system shows all traceability information. 
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· The system also provides about and contact us services 
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Chapter #7

   

In the following subsection, we will present the findings of this research project as well the conclusion and future work.

Findings :
Traceability is a way of responding to potential risks that can arise in food and feed, to ensure that the food products are safe for consumers to eat.

According to [13], A tracking system could be virtually impossible to track and process every input with a degree of precision because the qualities of good TS vary and impossible to be defined without reference to the system’s objectives. Various objectives enable drive differences in the breadth, depth, and precision of TSs. Breadth  can describe  the amount of information which the TS records. There are many things to know about the food we eat, and a recordkeeping system cataloging all of the food’s attributes would be much, not necessary, and very expensive.

We find that the ensuring traceability through the food chain can be accomplished by careful planning, taking the time to gain consensus among the food operators and gaining the trust of the consumers [27]. In order to gain consumer trust of the traceability system as a whole, the traceability system in place must meet the set standards.

To the best of our knowledge, we find that most of  literature an article proposed web base architecture for different kind of food traceability system to reach all customers who are in need to trace back through the source of the products they purchased, if they have laptops, pocket PCs, or smartphones  so as to be connected to the Internet. This is also for other actors who work with the system.

CONCLUSION: 
In this thesis , We tried to apply the concept of the traceability system on dates products that are one of the famous food in the Arabic world. The main motivation is to proposing the methodology for  developing food  traceability system.

In achieving the objectives of DTS ,we proposed web base three tires architecture and choose UCC/EAN-128 scheme for designing traceability barcode that has been successfully applied.

The objective of this work was to outline the architecture for DTS , defining a dates barcode to reflect the different product stages according to international standards, designing its underlining database ,defining the different services according to the involved actors  and extending the designed system to be accessed via the internet.

The future work is to extend this project to discover all or most of the products in the distributors in order to be a center for traceability information to make it easy for consumers to trace and track   all their food in a single web site.

appendix: 
traceability and Dates :

Saudi Arabia is the most important countries in the world of farming and production and consumption and export of dates [22]. Data from Table (29) that the area planted with palm trees in the Kingdom amounted to 145 thousand hectares, representing 14.2% of the total area planted with palm trees in the world, estimated at 1024.3 thousand hectares in 2009, occupies the Kingdom ranked third among the countries of the world in terms of area planted with palm trees after all of the UAE and Iran [22].
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  The traceability regulations require that all Saudi companies buying and selling dates keep internal supply chain records. Traceability can provide businesses with a number of competitive advantages, including efficiency in recalls, safety reassurance, and market access.  In addition, there are often further expenses associated with establishing improved traceability; these extra costs may limit market access, especially for small businesses, given the potentially significant challenges of accomplishing dates traceability[22].
  The simplest TS is what is traditionally known as a “paper trail.” Using paper traceability, written data follows the product through the supply chain. These pieces of information are often stored on shipping receipts, import/export permits, or product invoices. Using paper traceability may be inexpensive and feasible for small businesses with a limited product line and a large amount of storage space. However, as businesses become larger, handle more products, and engage with trading partners along a longer supply chain, paper systems can become unwieldy and unreliable[28]. Electronic TSs allow product data to be managed using computers. Large amounts of information can be stored, managed, and even traded through an electronic network, often making use of multiple databases. Electronic recordkeeping is advantageous for  many businesses; accounts are precise, quickly accessible, and require little space. Dates companies that are interested in full external traceability will  likely require the sophistication provided by computerized systems .Electronic traceability can be achieved using a number of different tools [28]. 

   Most are either web-based or module-based. Web-based systems store information on databases that are accessed via the internet. In this way, information can be uploaded, downloaded and queried remotely by authorized partners along the supply chain. Web-based systems offer a practical and efficient method for recording and quickly accessing traceability information from all parts of the supply chain. Web-based TSs can be relatively cost-effective. Expenses usually include an installation fee, a subscription fee and/or a per-unit or per-record fee. Some business owners may have reservations about storing valuable product information online; however, these systems can control which information can be seen by different parties along the supply chain. 

       For module-based systems, specialized software must be installed in computer networks at various points along the supply chain. Oftentimes, module-based systems can either interact with or replace accounting or sales software already in use by a Dates business. Module-based systems can also often interact with web-based TSs. Modules may allow companies tight control over their traceability information [28]. 
Current traceability regulations require that all Saudi businesses buying and selling dates keep internal supply chain records. But there are a few key areas of concern: (1) many companies are not prepared to share the level of information required to satisfy future regulatory and market expectations, especially on key international markets. (2) The information required from Dates harvesters is particularly inconsistent and often unclear. 

 CATEGORIES of Dates : 

  There in the Arab world 3,000 species of dates recorded and classified in a specific FAO, these species are distributed in the countries of Persian Gulf, Iraq, Egypt and North Africa, Jordan, Palestine and Sudan.  Although there are different labels for those items, but they share the characteristics of only three are [28][29]
1. Dates dry.

 2. Dates half dry.

 3. Dates moist.

 The different varieties of dates according to the following specifications[29]:

 1. Size.

 2. Color.

 3. The amount of sugars and pectin.

 4. Water content.

 5. The size of the nucleus.

Dry Dates:

Varieties of this group is characterized by its proximity to the rate of low-carbohydrate and a high percentage of humidity is off the record for a long time without the means of keeping suitable where subjected to fermentation and the fruits of this group is characterized by different colors of fruit and eaten a fresh [29].
Half dry Dates:

This group is characterized by fruits that ripen if the pulp has become a medium moisture is not wet and not dry and can be saved after collection for a long time as natural means suitable for manufacturing [29].
Moist Dates: 

It is the product up to the stage full of drought, which is characterized by this group that if they reach the stages of fruit maturity to become dry with the humidity low and a high percentage of sugars and then can be saved for long periods means the natural characteristics while retaining the distinctive[29].

The most famous varieties of dates Saudi ARABIA:
   Classification has been adopted the most famous dates in Saudi Arabia based on the spread of these species in the number of regions of the Kingdom so that no fewer than three of these areas. This does not mean that such items or more nutritional value  economic items of lesser-known  Here, classification depends on the extent of the product in different regions of the Kingdom[29][30].


	
	item
	description 

	1
	Barhi
	Yellow in color phase and Albesr form an oval, in the process of wet yellow color Apricot and dates in the process of color Light Brown

	2
	Bernie Al-Madinah
	Form a rectangle and oval in yellow color stage Albesr, wet and light brown color Dates brown color.

	3
	Beid
	Shape oval color descriptor in the process of Albesr and wet yellow apricot color and color Dates Light Brown

	4
	Hulwa
	Rectangular oval shape and the color red in color and stage Albesr wet red nailed The color is dark brown dates.

	   5
	Khesab
	The Oval reflected in the red color phase and color Albesr wet dark red (built Bold) and the dates nailed more dark curse at the stage of wet

	  6
	Khodry
	Cylindrical shape and the color red rectangle in the phase Albesr wet and red and nailed And the color brown dates nailed .

	  7
	Khalas
	Oval and rectangular yellow apricot color (yellow light) in the wet stage and Albesr Yellowish brown and  Dates sepia.

	  8
	Khenaizy
	Form a rectangle and oval red in color and the color of the stage Albesr wet dark red Dates and sepia

	  9
	Deqlat Noor
	Form a rectangle and an oval light red color (the  background color of yellow) of any red Coral and wet light brown (amber) and dates are each also


	10
	Thawee
	Rectangle and oval shape, color red and reddish-brown and wet dates, reddish-brown.

	11
	Rabeaa
	Rectangular oval shape and the color yellow and wet Albesr nailed brown and dark brown in color dates

	12
	Ruzeiz
	Oval shape and yellow color Albesr g wet brown color and the color of nailed dates between Dark.

	13
	Rushodiah
	Rectangular oval shape and the color yellow and the color of Albesr wet golden yellow color and dates Light Brown

	14
	Ruthanah
	Oval shape and color and the color yellow Albesr wet brown and yellowish brown color dates Yellowish

	15
	Sabakah
	Rectangular oval shape and color and the color yellow Albesr wet golden brown color and brown dates Light

	16
	Sari
	Rectangular oval shape and the color red Albesr yellowish and reddish-brown color of wet and dates Brown

	17
	Sakkari
	Rectangular oval shape and the color yellow and the color Albesr wet yellowish brown color and dates Brown

	18
	Sullaj
	Cylindrical shape and the color yellow and the color of Albesr wet golden yellow (light brown) and dates Ahermana color.

	19
	Shebabi
	Oval shape and color Albesr yellow and the color and the color of wet Ahermana dates Ahermana Dark.

	20
	Shahal
	Oval shape and reddish color Albesr yellow, the color of wet yellow and red color dates Chestnut

	21
	Shaishee
	long cylindrical shape and the color of golden light Albesr wet and yellowish brown color and dates

	22
	Safawi
	oval, rectangular and reddish orange color Albesr and wet and dark red color Red dates nailed

	23
	Sefri
	zero-cylindrical shape and color and the color of golden yellow to golden brown and wet dates, brown color

	24
	Seqae
	Rrectangular cylindrical shape and color Albesr light yellow and the color of wet and yellowish brown color Dates reddish-brown

	25
	Ajwa
	Oval shape and the color red Albesr nailed and nailed the color of wet red color and dates Dark brown (almost black red)

	26
	Anbara
	Convex rectangle and the color red and the color Albesr reddish wet and humid also Maroon Red reddish


	27
	Ghur
	Convex rectangular shape and color Albesr yellow and the color of wet dates and yellowish brown

	28
	Gatara
	Rectangle and oval Albesr color red and the color of wet brown color and nailed dates Tanned dark brown

	29
	Mabroom
	Rectangular in shape and color Albesr yellow and the color of wet brown and yellowish brown color dates

	30
	Majhool
	rectangle and oval at the stage of Albesr yellow, orange, and yellowish brown color of wet

	31
	Miskani
	Mscane oval shape (oval) and color Albesr yellow and the color of wet brown and brown dates

	32
	Maktomi
	cylindrical shape and color Albesr yellow and the color of wet yellow apricot and brown dates.

	   33
	Meneifi
	shape rectangle and oval color in the wet stage between dates, apricot and brown color Light

	   34
	Nabtat Sultan
	Oval and color to tell Albesr yellow color and golden in the wet stage and dates Golden brown.

	   35
	Nabtat seif
	oval and the color yellow and Albesr wet and golden dates golden brown

	  36
	Nabtat Ali
	a rectangle and oval yellow color Albesr and color in the wet stage Ahermana And dates Ahermana color

	   37
	Hilali
	oval in yellow color stage Albesr, yellowish brown at the stage of wet dates

	  38
	Wanana
	oval and rectangular Albesr yellow reddish brown and wet and dark brown dates

	   39
	Meneifi
	shape rectangle and oval color in the wet stage between dates, apricot and brown color Light




Dates manufacturing steps : 
Receipt of dates: 
Receipt dates from the farm and stored in special refrigerators [30].
 Classification:

Classify the receiving dates by quality, size and color to several categories [30].
Cleaning  and washing 
Remove dust and impurities from the dates and then passes on the stage of washing and then drying [28][30].

Manufacturing and packaging :

Packaging the dates in special bags or boxes [28][29].
benefit of dates 

Dates Contain many vitamins, minerals, antibiotics, enzymes fiber, and liquids which are useful for healing many diseases,. As fruit of dates contains about 48 food, medical and metal articles [30].
also contain : 

1) A high percentage of carbohydrates for energy generation, fructose, and glucose.

2) A high percentage of  vitamins .

3) A high  amounts of calcium compounds that fall within the bone formation.

4) A high percentage of phosphorus and iron.

5) A high protein value.

6) Elements phosphorus, calcium, and iron.

7) Vitamins B and D.
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Figure  1: Dates supply chain.





Figure  2: External and internal TS
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Figure  3: shows foodPrint's design foci  [5]  





Figure  4: The proposes data model for FTS [6]





Figure  5: General architecture of the feedTRace TS [7]





Figure  6: Database Architecture of the Total TS  [8]





Figure  7: The proposed architecture for meat TS.  [9]





Figure  8: meat TS context diagram [9]





Figure  9: meat TS  web service schema  [9]





Figure  10: Architecture for TS [10]





Figure  11: Class diagram of role competence [10]





Figure  12: Sequence diagram of verification [10]





Figure 13: Function model of cultivation system [37].





Figure  14: Function model of slaughter system [11].





Figure  15: Function model of sale system [11].





Figure  16:  consumer scans  product Barcode  .





Figure  17:  Entering Code on phone  .





figure 18 : 1-D code. 








figure  19 : an example of  a 2-D code .








Figure 20 : Code structure of EAN/UCC-13.








Figure 21 : Structure of batch barcode.








Figure 22: Structure of traceability barcode








Figure 23 : A typical traceability code








Figure 24 : A typical traceability label








Figure 25 : The process of tracing








Figure 26 : company prefix








Figure 27 : Global Location Number example 








Figure 28 : GTIN example 








Table 1  : Application identifiers  used  with  seafood TS








Figure 29 :seafood traceability barcode








Figure 30   : beef traceability barcode








Table 2    : AI’s were recommended by GS1 in implementing EC








Figure 31   : Example of EAN-128 bar code





Figure 32   : Working principle of RFID technology








Figure 34   : The Schematic of PDF417 code . 





Figure 35   : The schematic of symbol characters. 








Table 5  : summary of  literature reviewed part1








Table 6 : TS  architecture which  proposed on the  literature review part 1





Table 7  : Details, benefits, and limitations of bar codes





Requirements specification and analysis of Dates Traceability System 








Table 8 : shows actor goal table for DTS
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Figure 36:Shows use case diagram of DTS





Figure 37:Shows data requirements for growers





Figure 38:Shows data requirements for packers





Figure 39:services analysis of DTS





Table 9 : The requirements of Dates traceability system .





Table 10 : The farms information 





Table 11 : The Factories information 





Table 12 : The distributors  information 





Table 13 : The product's grow information 





Table 14 : The product's pack  information 





Table 15 : The product's distribute  information 





Table 16 : The users  information 
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Table 17 : classes description  





Figure 40:Shows class diagram for DTS. 
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Figure 41: Shows the proposed architectures of  DTS
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Figure  42: Shows the different subsystems on DTS.
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Figure  43: Shows admin scenario .





Figure  44: Shows grower scenario .





Figure  45: Shows packer scenario .





Figure  46: Shows consumer scenario .





Table 18 : users table   





Table 19 : companies  table   





Table 20 : countries   table   





Table 21 : distributors  table   





Table 22 : accounts table   





Table 23 : categories table   





Table 24 : initial product table   





Table 25 : factory operations  table   





Table 26 : final products  table   





Table 27 : countries   table   





Table 28 : sub admins   table   





Figure  48: Shows the proposed structure of initial  barcode.





Figure  49: Shows an example  of initial  barcode on DTS.





Figure  50: Shows the concepts of  initial  barcode.
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Figure  51: Shows The generation steps for of initial  barcode.





Figure  52: Shows The reading steps for of initial  barcode.
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Figure  53: Shows The proposed structure of DTS barcode.





Figure  54: Shows Structure of packing barcode.





Figure  55: Shows Structure of traceability barcode for DTS.


.





Figure  56 : Shows example of  barcode for DTS.


.





Figure  57 : Shows the concept of final  barcode for DTS.


.
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Figure  58: Shows the process of tracing.
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Figure  59: Shows the process of generating the DTS barcode .





System Implementation 





Figure  60: Shows the implantation of enter barcode requirement .





Figure  61: Shows the implantation of read barcode requirement .





Figure  62: Shows the implantation of admin log in requirement .





Figure  63: Shows the implantation of manage users requirement .





Figure  64: Shows the implantation of manage farms requirement .





Figure  65: Shows the implantation of factories requirement .





Figure  66: Shows the implantation of distributors requirement .





Figure  67: Shows the implantation of users log in requirement .





Figure  68: Shows the implantation of manage product's grow requirement .





Figure  69: Shows the implantation of print the initial product barcode requirement .





Figure  70: Shows the implantation of manage product's pack requirement .





Figure  71: Shows the implantation of manage product's distribute  requirement .





Figure  72: Shows the implantation of generate the product's barcode requirement .





Figure  73: Shows the implantation of print  the final product's barcode requirement .





Testing and validation  





Figure  74: Shows super admin log in  .





Figure  75: Shows modify users information by super admin.





Figure  76: Shows modify company's information by super admin  .





Figure  77: Shows modify account's  information by super admin  .





Figure  78: Shows modify category's information by super admin  .





Figure  79: Shows sub admin  log in .





Figure  80: Shows add new farm by sub admin .





Figure  80: Shows add new factory  by sub admin .





Figure  81: Shows assign new  account  by sub admin .





Figure  82: Shows grower logs in.





Figure  83: Shows insert initial information by the grower .





Figure  84: Shows print initial barcode by the grower .





Figure  84: Shows insert factory operation information by the packer .





Figure  85: Shows insert final product information by the packer .





Figure  86: Shows print  final barcode by the packer .





Figure  87: Shows insert barcode by the consumer .





Figure  88: Shows the product traceability information part 1 .





Figure  89: Shows the product traceability information part 2 .





Figure  90: Shows the product traceability information part 3 .





Figure  91: Shows the product traceability information part 4 .





Figure  92: Shows about service  .





Figure  93: Shows contact us service .





Conclusion


 and future work





Figure 94: Shows Percentage Distribution of area planted with palm trees in the world in 2009 





Table 29 : Shows Area planted with palm trees at the level of the world


 In 2009





Table 30 : The most famous varieties of dates Saudi Arabia





Figure 95:Shows The most famous varieties of dates Saudi Arabia[29]. 





Figure  1: Shows the proposed architectures of  DTS.
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