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Abstract— Electronic Data Interchange (EDI) is a technology that enables business to exchange business 

documents electronically in standardize format. It is electronic data in predefined format that is transferred from 

one computer application to another over communication link. There are several ways to represent data in any 

computer system e.g. XML , JSON , Objects and Map, in either of the representation data is tied with a key which 

tells what underlying data represents. The EDI contains only data and what the data is maintained separately. 

This make EDI unreadable, it must be integrated with it’s specification to make it readable. This is integration 

framework uses best of both worlds, i.e. specification of an EDI will be integrated with the EDI at run time. This 

framework is used to generate EDI from data objects like JSON and read EDI to generate data object like JSON 

at runtime. 
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I. INTRODUCTION 
  Many computers application system uses Electronic Data Interchange (EDI) to send and receive 

business documents. Computer applications are developed to collect data from the end user to construct business 

document. This data comes is saved in various formats e.g. Relational data base is used to save data in tabular 

format, NOSQL data base is used to save data in JSON document format. In all the cases data is saved with its 

definition.  E.g. Person’s information can be saved in table structure as below. 

 

Fig.1– Tabular Representation of Data 

 

 

 

 

 

Similar Data can be represented in JSON format as below. 

 

{ 

  "id":"123", 

  "First Name":"John", 

  "Last Name":"Doe", 

  "Gender":"MALE", 

  "AGE":23 

       } 

 

                                

 

 

 

Fig.2– JSON Representation of Data 

 

 Just looking at the record it is easily identifiable that Person’s first name is “John”, last name is “Doe” , age is 23 

, gender is Male and id is 123. This same record can be represented in EDI as 

 

 

 

Fig.3– Sample EDI Line 

PERSON_INFORMATION 

Id First Name Last Name Gender Age 

123 John Doe Male 23 

PR01JOHN       DOEM12345672323 

http://www.questjournals.org/
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From above EDI it is difficult to read person’s information, it is impossible to read first name, last name, 

age, phone number, gender.  To make EDI readable, it needs to be translated into JSON object. Another aspect of 

the framework is to validate the EDI as per the specifications and expose an API for Create, Read, Update, Delete 

(CRUD) operations. 

This Paper describes the framework developed to generate EDI from user data i.e. from JSON and generate 

JSON object from EDI. This paper refers supply chain domain for sample EDI. This EDI specifications are 

published by U.S customs and border protection (CBP) and available for public on internet. 

 The U.S customs and border protection (CBP) is the nation's largest federal law enforcement agency, 

incharged with securing the nation's borders and facilitating international travel and trade.  One of the 

responsibilities of CBP is ensuring smooth and effective flow of the legitimate trade, enforcing the laws related to 

trade. CBP has developed an electronic platform called Automated Commercial Environment (ACE) for all trade 

processing. One of the channel trade users can use ACE by EDI. [1]. The trade user needs an ability to create EDI 

from user data to transmit it to CBP and Read EDI received from CBP and convert it in user readable data format.  

 

II. ARCHITECTURE 

 

The Architecture of the framework consists of three parts. 

1) Defining Sematic of an Edi 2) Implementation and Data flow 3) API. 

A. Semantic Of an EDI 

One of the properties of the EDI is that EDI just represents series of data, it does not tell what data is, i.e Just 

looking at the EDI it is difficult tell given data is what. For an example in Fig.3 where is the phone number of the 

person, what is the name of the person. This specification is maintained separately, i.e in Fig 3, position 5 to 

position 10 is first name of the person, it should contain only characters, no special characters allowed is 

maintained in separately. 

 

First component of an architecture is to define Semantic for EDI. Basic properties of an EDI document are as 

follow.    1) EDI is text document, which contains multiple lines of fixed length data. 2) Each line of the data can 

is called Record, first few characters of the record define the record name. 3) Documents consist of multiple 

Records. 4) Records appear in documents in specific order which can be called as a hierarchy of records. This 

EDI structure can be represented in the JSON format.   

 

In this paper, we will consider ACE recon entry summary EDI. Below Figure 1 is the sample Recon entry 

summary EDI. 

 

 
Fig.4– Sample EDI document 

 

As shown in above diagram Each line is 80 characters long, each line starts with either 10 , 11 , 20, 21,90. These 

are record name so line 1 is record 10, line 2 is record 11 , line 3 is record 20 , etc. The records appear in specific 

order i.e. record 10,11, 20, 21, 90. Also, record 20 appears multiple times, and each 20 record is followed by record 

21, this will be called Record hierarchy.  Generally, EDI specification defines records hierarchy, below diagram 

shows Sample Record hierarchy for recon entry summary EDI. 
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Fig.5– EDI Record Hierachy  

 

Above diagram show the hierarchy published by the CBP for Recon entry summary. It shows record 10 

will be followed by 15 ,D1 ,D2, D3. D1 record can be appeared more than 1 and each D1 records record can be 

followed by at most four D2 records and one D3 record. This can be interpreted as D1 record has child records 

D2 and D3. D2 can appear at most four times and D3 can be appeared 1 time.   

 

This EDI structure can be described in JSON format as below 

 
Fig.6– JSON representation of the EDI document. 

 

EDI specifications describe how each record is structured. Below table is the sample specification published by 

CBP for 10-record for reconciliation entry summary. It shows first 2characters of the EDI is “Control Identifier” 

same as Record Name, it is mandatory in EDI line and can contain alphanumeric data. 
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Fig.7– 10-Record Specifications 

 

Below is the ER diagram to store semantic of the EDI document in relational database. This way EDI specification 

is separated out from the code and user can manage the EDI configuration without development team dependency. 

UI can be built to manage different types of the EDI document 

 

 
Fig. 8 – Entity Relationship Diagram 

 

B. Implementation and Data Flow 

There are two part of the implementation a) EDIGenerator b) EDIParser. Both RecordGenerator and  EdiReader 

uses the EDI definition file in JSON format which describes the EDI semantic.  

 

a. EDI Generator - There could be N different ways user data can be represented; hence each user 

Object requires specific converter which converts the data in JSON format as per EDI specification. Once JSON 

object is created then it will be parsed and EDI in text format will be generated. 

b. EDI Reader – EDI Reader converts EDI in textual format to JSON Object as per the EDI semantics. 

EDI semantics contains start and end position of each data element in record. This is used to fetch data from the 

record and set it in appropriate JSON object. 

 

 
Fig. 9 - EDI Generator and Parser Data flow 
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C. API 

Third component of the architecture is  the Create Read Update Delete (CRUD) APIs to consume the  services 

exposed by the framework. Below table contains all the API exposed by the framework. 

 
API Name Description 

create-edi-document Creates EDI documents in semantic format 

Update-edi-document Updates existing EDI document 

Delete-edi-document Delete EDI document 

Get-edi-document Get EDI document 

create-record-element Create record element in EDI document 

update-record-element Update record element in EDI document 

delete-record-element Delete record element in EDI document 

get-record-elements Get record element in EDI document 

generate-edi Generate EDI from user data 

read-edi Read EDI and convert it to JSON 

 

D. Conclusion and Future work 

This paper describes the data driven framework for transforming EDI to JSON object. Aim of the framework is 

to automate the transaction between EDI to JSON and vice versa and make it data driven. EDI sematic is 

disintegrated from the application code, so it can be managed independently by subject matter expert without 

technical dependency.  This reduces the frequency of the code update in production. All the changes in the EDI 

specifications are data driven so updating the specification is trivial and can be managed independently in it’s own 

cycle. EDI specification can be managed though rich user interface, also EDI validation and verification can be 

implemented by providing mock data transformation.  

 

Currently, EDI specification is maintained manually but using AI / ML it can be generated automatically. Future 

research can be done on writing AI agents to read EDI and derive EDI specifications. Or Given specification 

document AI agent can be created to define EDI specification and validation rules. 
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