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 In our paper, we delve into the realm of enhancing business-to-business 

(B2B) communication within the SAP ecosystem by focusing on the 

development of custom mapping solutions. Our primary objective is to 

streamline Electronic Data Interchange (EDI) processing through the 

creation of tailored mappings within the SAP Integration Suite. 

Specifically, we explore the design of mappings for SAP Integration Suite's 

Trading Partner Management (TPM) agreements and Message 

Implementation Guidelines (MIG) objects. Our approach involves 

employing graphical, XSLT, and graphical mappings to ensure 

compatibility with EDI requirements. We also emphasize the importance 

of thorough testing to validate the effectiveness of our mapping solutions. 

Through our research, we aim to contribute to the optimization of B2B 

communication processes, ultimately fostering greater efficiency and 

reliability within the SAP ecosystem. 
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I. INTRODUCTION 

 

In today's business landscape, efficient 

communication between companies is crucial for 

smooth operations and collaboration. The SAP 

ecosystem plays a significant role in managing this 

communication, particularly through its Integration 

Suite. One key aspect of this communication is the 

exchange of Electronic Data Interchange (EDI) 

messages, which allow businesses to share important 

information seamlessly[1][2]. 

 

Our journal paper focuses on enhancing B2B 

(Business-to-Business) communication within the 

SAP ecosystem. Specifically, we aim to improve EDI 

processing by designing custom mapping solutions 
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within the SAP Integration Suite. These solutions 

help translate data between different formats, 

ensuring compatibility and accuracy in information 

exchange. 

 

By developing custom mappings, we aim to streamline 

the creation of agreements and objects within the SAP 

Integration Suite, making the process more efficient 

and tailored to specific business needs. Our approach 

involves utilizing graphical mapping, XSLT logic, and 

other techniques to achieve seamless data 

transformation[3,4]. 

 

Through our research and implementation, we seek to 

address the challenges faced in B2B communication 

and EDI processing within the SAP ecosystem. Our 

ultimate goal is to provide businesses with a reliable 

framework for EDI processing, facilitating smoother 

collaboration and improved efficiency in their 

operations. 

 

II. Background and Related Work 

 

In the realm of enhancing B2B communication within 

the SAP ecosystem, several tools and techniques have 

been instrumental in achieving seamless integration 

and reliable EDI processing. Graphical mapping, a 

feature of the Integration Suite, plays a crucial role in 

visualizing and configuring data transformations 

between different systems. By providing a user-

friendly interface, graphical mapping simplifies the 

process of defining mappings, making it accessible 

even to users with limited technical expertise. 

 

XSLT (Extensible Stylesheet Language 

Transformations) logic emerges as another essential 

component in EDI processing. This logic enables the 

conversion of SAP IDoc items and packages into the 

standard pack (SOIP) format required for ASN 

(Advanced Shipping Notification) messages. Through 

XSLT transformations, data elements are manipulated 

and structured to conform to EDI standards, ensuring 

compatibility and consistency in data exchange[7,9] . 

 

Furthermore, the utilization of custom functions 

within graphical mapping adds a layer of flexibility 

and adaptability to the mapping process. Custom 

functions allow for the implementation of specific 

business rules and logic tailored to the organization's 

requirements. This customization enhances the 

accuracy and efficiency of data transformations, 

enabling seamless communication across the B2B 

network. 

 

In the context of the outlined objectives, the 

integration process involves a series of mappings 

orchestrated within the Integration Suite. The first 

step entails graphical mapping to validate output 

against EDI requirements, ensuring data integrity and 

adherence to standards. Subsequently, XSLT logic is 

applied to convert SAP IDoc[6] elements into the 

requisite SOIP format, facilitating interoperability 

with external systems. Finally, a third graphical 

mapping stage focuses on generating EDI HL 

sequence numbers and parent sequence IDs, essential 

for hierarchical data organization. 

 

In summary, the combination of graphical mapping, 

XSLT logic, and custom functions forms the backbone 

of the custom mapping solution designed to enhance 

B2B communication in the SAP ecosystem. These 

tools and techniques pave the way for efficient EDI 

processing, enabling organizations to achieve seamless 

data exchange and collaboration with trading 

partners[5]. 

 

III.  Problem Statement 

 

In the realm of B2B communication within the SAP 

ecosystem, the integration of diverse hierarchical 

structures for grouping items and packages presents 

significant challenges. Specifically, in SAP IDocs like 

DELVRY05, comprising parallel structures such as 

E1EDL24 for products and E1EDL37 for handling 
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units (HUs), establishing relationships between these 

entities becomes intricate. The challenge extends to 

EDI systems where the HL segment, containing the 

"Hierarchical Level Code" (HL-03 element), delineates 

shipment, order, tare, pack, or item levels. While X12 

ASNs typically follow a structured hierarchy starting 

with shipment (S), progressing to orders (O), and 

delving into packaging and product details, 

complexities arise in handling diverse packaging types 

like Pick and Pack or SOPI (Pack and Item). Amidst 

these complexities, ensuring seamless mapping and 

communication between source and target systems 

remains paramount. Thus, the problem statement 

revolves around devising effective mapping strategies 

and hierarchical structuring methodologies to bridge 

the gap between SAP IDocs and EDI systems while 

accommodating diverse packaging and product 

hierarchies.  

 

 
 

Figure 1 :  Complex mapping issues while mapping 

SAP IDOC DESADV07 to EDI X12 856-4010v. 

 

IV.  Proposed Solution 

 

To address the objectives outlined in the paper, we 

propose a comprehensive solution framework that 

leverages the SAP Integration Suite's capabilities and 

custom mapping techniques. Our solution focuses on 

enhancing B2B communication within the SAP 

ecosystem while ensuring reliable EDI processing. 

The proposed solution includes the following key 

components: 

 

 

 

1. Custom iFlow Design for TPM Standard Package 

iFlows:[4],[7],[9] 

 

• We utilize the Process Direct iFlow approach 

within the SAP Integration Suite to design 

custom iFlows for TPM standard package 

iFlows. 

• The custom iFlows are designed to support the 

generation and transmission of functional 

acknowledgments (both positive and negative) 

from SAP S/4HANA to external EDI partners 

via IDoc status messages. 

• These custom iFlows seamlessly integrate with 

the standard TPM V2 package iFlows without 

disrupting their existing features and 

functionalities. 

 

2. Complex Mapping Solutions for Typical 

X12/SAP IDoc Mapping: ASN (Ship Notice) 

and Packaging Structures: 

 

• We adopt a three-step mapping approach within 

the SAP Integration Suite to address complex 

mapping challenges. 

• The first mapping step involves graphical 

mapping to validate output as per EDI required 

format, ensuring compliance with industry 

standards. 

• The second mapping step utilizes XSLT logic to 

convert SAP IDoc items and packs to the SOIP 

format, catering to various test cases and 

scenarios. 

• In the third mapping step, we employ graphical 

mapping techniques to achieve hierarchical 

segment generation for sequence and parent ID 

generation. 

• Additionally, we incorporate a User-Defined 

Function (UDF) in the third mapping step to 

generate parent sequence numbers efficiently, 

enhancing the mapping process's effectiveness 

and accuracy. 
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3. Testing and Validation: 

 

• We conduct thorough testing procedures to 

validate the proposed solution's functionality and 

reliability. 

• Test scenarios include triggering shipment IDocs 

from SAP S/4HANA, monitoring message 

processing in the B2B monitoring feature of the 

Integration Suite, and verifying the successful 

generation and transmission of EDI messages to 

the target system. 

• We also simulate the transmission of functional 

acknowledgments from EDI partners to the 

Integration Suite's custom iFlow, monitor 

message processing in the B2B monitor, and 

confirm the reception of IDoc status updates in 

SAP S/4HANA, ensuring seamless 

communication and data exchange. 

 

In summary, our proposed solution provides a robust 

framework for enhancing B2B communication in the 

SAP ecosystem and achieving reliable EDI processing, 

leveraging custom mapping solutions X12 ASN 

message and integration capabilities within the SAP 

Integration Suite. 

 

Algorithm 1: XSLT Logic for Converting SAP IDoc 

Items and Packs to SOIP Format 

Input: SAP IDoc containing item and pack 

information. 

Output: Transformed data in EDI:X12-ASN(SOIP 

format)XML. 

Algorithm Steps: 

• Match the root element of the input XML 

document. 

• Apply templates to child elements of the root 

element. 

• Identify and match specific elements within the 

SAP IDoc structure, such as ST (Transaction Set), 

BSN (Beginning Segment), DTM (Date/Time), 

and HL (Hierarchical Level). 

• Copy matching elements to the output XML 

document. 

• Exclude certain elements that do not require 

transformation, such as ST, BSN, DTM, and HL 

segments with specific qualifiers. 

• For hierarchical level segments indicating items 

(I), iterate through related pack (P) segments and 

copy them accordingly. 

• Exclude non-essential segments like CTT 

(Transaction Total), SE (Transaction Set Trailer), 

and any other irrelevant elements. 

• Produce well-formatted output XML document 

in SOIP format. 

 

Algorithm 2: User-Defined Function (UDF) for 

Generating Parent Sequence Number 

Input: Arrays containing segment types and 

corresponding sequence numbers. 

Output: Parent sequence numbers for hierarchical 

segments. 

 

Algorithm Steps: 

• Initialize a counter variable to track parent 

sequence numbers. 

• Iterate through the input arrays containing 

segment types and sequence numbers. 

• Check segment types to determine the 

hierarchical relationship (e.g., parent-child). 

• If the current segment is a child segment (P) and 

the previous segment is an item (I), assign the 

parent sequence number as the current sequence 

number minus one. 

• If the current segment is a child segment (P) and 

the previous segment is also a child segment, 

assign the same parent sequence number as the 

previous iteration. 

• If the current segment is an outbound segment 

(O), assign a default parent sequence number 

(e.g., 1). 

• If the current segment is an inbound segment (I) 

following an outbound segment or a child 
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segment, assign a default parent sequence 

number (e.g., 2). 

• Return the array of parent sequence numbers. 

• End of the algorithm. 

• These algorithms provide systematic processes for 

transforming SAP IDoc data and generating 

parent sequence numbers, facilitating seamless 

integration and data processing within the SAP 

ecosystem. 

 

V. RESULTS AND EVALUATION 

 

The implementation of custom mapping solutions 

within the SAP Integration Suite's TPM framework 

yielded promising results, enhancing B2B 

communication and streamlining EDI processing. The 

evaluation of the results highlighted the following key 

findings: 

 

Process Direct iFlow Implementation: 

• Utilizing the Process Direct iFlow approach 

facilitated seamless integration and streamlined 

mapping processes within the SAP ecosystem. 

• The implementation effectively managed the 

flow of data between SAP systems and external 

partners, ensuring reliable EDI processing. 

 

Graphical Mapping for HL Segment Generation: 

• The graphical mapping component successfully 

generated target HL segments for each item and 

package from the source data. 

• This mapping step accurately transformed the 

data structure to align with EDI requirements, 

improving compatibility and data integrity. 

 

XSLT Transformation for Package Arrangement: 

• The XSLT transformation logic efficiently 

rearranged packages after each item, optimizing 

the data structure for EDI transmission. 

• This step ensured the proper sequencing of data 

elements, enhancing the readability and usability 

of the EDI message[8]. 

Graphical Mapping for HL Sequence and Parent ID 

Generation: 

• The graphical mapping component, integrated 

with User-Defined Functions (UDFs), 

successfully generated HL segment sequences and 

parent ID sequences. 

• This logic ensured the correct sequencing of 

hierarchical data elements, maintaining the 

structural integrity of the EDI message[7]. 

Unit Testing and Simulation Tests: 

• Unit testing, coupled with simulation tests using 

the integration process, provided valuable 

insights into the functionality and accuracy of 

the custom mappings. 

• Simulation tests accurately simulated real-world 

scenarios, allowing for thorough validation of the 

mapping logic and target structures. 

Integration Testing and Monitoring: 

• Integration testing involved sending IDocs from 

SAP S/4HANA, monitoring IDoc processing 

within the Integration Suite, and verifying the 

receipt of EDI messages. 

• The monitoring process ensured that all three 

mappings executed as expected, validating the 

integrity and completeness of the EDI message 

transmission. 

 

 

 
 

Figure 2 : In simulation testing: tested mapping logic 

with various test data(Ref: Algorithm 1). 
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Figure 3 : In simulation testing: generation of 

sequence number for HL segments in graphical 

mapping. 

 
Figure 4 : Unit testing: generation of sequence(Ref: 

Algorithm 2) number of parent node for HL segments 

in graphical mapping. 

 

 
 

Figure 5 : Monitoring Messages in B2B monitoring 

of Integration suite and download source and target 

messages. 

 

VI. CONCLUSION 

 

In conclusion, our paper has presented a 

comprehensive framework for enhancing B2B 

communication within the SAP Ecosystem through 

the implementation of custom mapping. solutions. 

We have successfully designed mappings within the 

SAP Integration Suite's TPM framework, enabling 

seamless transformation of SAP IDoc structures to 

EDI formats for X12-ASN,while maintaining 

compatibility with standard TPM agreements. 
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