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Overview 

Integrating third-party applications with the SAP ECC and S/4HANA Enterprise Resource 
Planning (ERP) system can be an extremely complex and time consuming process. To all 
but a few, it is also completely non-intuitive due to a number of factors, not the least being 
simply the large number of business processes handled by SAP.  This fact, plus the 
requirement to support multiple communications methods and the configurable nature of 
SAP, results in every production installation of SAP being unique. 

The Junot Systems’ patented and SAP Certified NLINK® product suite provides a bi-
directional single point of entry for managing integration between all SAP business 
processes and other applications, regardless of any customer-specific SAP configuration.  
NLINK turns the integration of legacy and best-of-breed applications with SAP into a 
comprehensive and fully functional seamless system.  This unique integration solution is 
fully supported by Junot Systems and does not require the purchase of any additional SAP 
Modules or components, does not require anything to be installed into the SAP landscape 
and is accomplished without the creation of any custom code. 
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What Makes SAP Integration Hard? 

Managing an SAP integration project can be risky and expensive. SAP software is designed 
to be customized by each customer to handle the unique business processes and 
operations of their individual company.  This creates a challenge when a company wants to 
integrate third party or legacy applications with SAP. The traditional method of creating a 
point-to-point interface to manage integration results in a brittle, expensive and difficult to 
maintain custom solution. 

The problem only starts with the choice of the most appropriate SAP communication 
method. 

SAP Communication Methods 

SAP has traditionally provided several methods of communication: RFCs, BAPIs, IDOCs 
and BDCs and has more recently introduced new approaches through NetWeaver®, SAP 
PO/PI (formerly XI) and MII (formerly xMII and formerly Lighthammer).  Each has its own 
advantages and disadvantages as summarized below. 

IDOC – Intermediate Document 

An IDOC is a predefined message format structure used for communication in and out of 
SAP. IDOCs are asynchronous in nature, and their structure can vary depending on what 
parameters are required for a given transaction.  IDOCs cover a limited portion of the 
available SAP transactions.  IDOCs require that the SAP system is first setup to handle 
them correctly and then requires additional ongoing administration effort to ensure correct 
operation. 

RFC – Remote Function Call 

An RFC is a synchronous communication process method used to call and execute 
predefined functions within SAP. RFCs are written in the SAP proprietary programming 
language, ABAPTM (Advanced Business Application Programming), and can be custom 
written to execute a variety of functions within SAP.  RFCs are typically not documented or 
supported by SAP. 

BAPI – Business Application Program Interface 

A Business Application Programming Interface (BAPI) is an RFC-enabled function module. 
It allows transactions to be performed on specific business objects located in the SAP 
Business Object Repository.  A Business Object represents a central business object in the 
real world (such as a Purchase Order). BAPIs do not cover all transactions available in SAP, 
but they are supported by SAP. 
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BDC – Batch Data Communications 

The Batch Data Communications (BDC) method emulates a user entering transactions 
through the SAP GUI screens. It allows the user to enter transactions using the user 
transaction windows, thus applying plausibility checks and conforming to the business logic 
even when the logic is customized for the particular customer implementation. 

SAP NetWeaver 

SAP introduced a whole new set of variables into the SAP integration equation with the 
release of NetWeaver. NetWeaver is just one in a long line of integration and application 
middleware strategies for building new applications, integrating existing applications and 
displaying content. With NetWeaver, it was SAP’s intent to adopt open industry standards 
in combination with their long standing proprietary programming language, ABAP. 

SAP PO/PI (XI) 

In order to connect to SAP through NetWeaver a separately licensed component called 
SAP Process Orchestration (SAP PO), which contains the SAP Process Integration (SAP 
PI) module, can be used which allows Java and XML developers to write custom code to 
send and receive XML data via NetWeaver. Formerly known as Exchange Infrastructure 
(XI), SAP PI can only be deployed after the purchase and successful deployment of SAP 
NetWeaver into the existing SAP landscape. SAP PI is positioned today as a full blown 
Enterprise Application Integration (EAI) product much like Oracle’s Fusion product. 

SAP MII (xMII) 

With SAP’s purchase of Lighthammer, Inc. in mid 2005, SAP’s manufacturing customers 
were now able to optionally purchase a new product called xMII and deploy it as an xAppTM 
on the NetWeaver platform if they needed to connect plant floor systems to SAP. Later 
renamed to MII, xMII was actually a Manufacturing Business Intelligence and data 
visualization dashboard application that has a built-in plant floor connectivity capability. It 
was not really intended to be used for situations that require pure connectivity, but that is 
how it is often positioned today. 

Steps for Successful Integration 

None of the communications methods noted above, on its own, is a complete solution for 
integrating with all of the tens of thousands of SAP business processes or functional 
modules.  Given the number of choices available for interfacing with SAP, choosing the 
“best” communications method(s) is only the first step in the process.  Beyond choosing the 
communications method(s) you must also consider the depth of technical and functional 
knowledge that your project team will need, the flexibility of the proposed solution, the 
completeness of the proposed solution, and whether your proposed solution will require 
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additional components to be installed on your production SAP system. Finally, but perhaps 
most importantly, don’t underestimate the initial and ongoing costs of implementing and 
maintaining your proposed solution. 

Choose the Best Communications Method(s) 

Some specific issues to remember when making the choice of which SAP communication 
method is most appropriate to use include: 

 IDOC and BAPI methods receive the most support from SAP and are least dependent 
on functionality changes between SAP upgrades.  IDOCs and BAPIs, however, are not 
available for all of the SAP business processes a company may want or need to 
implement.  Even when they are available the proper implementation of some SAP 
business processes may require the use of more than one IDOC or BAPI to accomplish 
all of the transaction functionality. 

 Custom RFCs have unlimited flexibility, but they are not supported by SAP at all. They 
should be used with care, especially if they bypass built-in SAP functionality.  Since 
these RFCs are custom programs written in ABAP code, upgrading to future releases 
of SAP or changes to a business process will more than likely require a change in these 
programs too. Ongoing maintenance and the ability to provide internal support can 
become a major issue. 

 BDCs can provide a more robust method for data entry than custom BAPIs or custom 
RFCs but there can sometimes be a trade-off in performance and there will still be 
maintenance issues, particularly with upgrades, where the screen structure is likely to 
change. 

 SAP PI is unlike the other methods listed above. SAP PI is a developer’s tool that 
functions like a full blown Enterprise Application Integration (EAI) product. Users of SAP 
PI need to be trained on SAP, trained on SAP PI and be comfortable developing 
solutions using web services, XML and Java. 

 SAP MII is geared towards the manufacturing plant floor integration market and has a 
greater emphasis towards configuration and less of a focus on programming than SAP 
PI. It is a separately licensed component that exists in the NetWeaver stack. Some 
people report that it is a “heavy” solution not well suited to be deployed at the plant level 
where functionality like store-and-forward is critical, and deep IT expertise is scarce. 

Technical AND Functional Knowledge of SAP 

Junot Systems hosts all the major releases of SAP ECC 6.0 and S/4HANA for our in-house 
SAP experts. As an indicator of the sheer scope and complexity of the SAP integration 
problem consider that in our in-house out-of-the-box IDES SAP R/3 4.6C system there are: 
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More than 600 types of IDOCs; Almost 98,000 tables in the data dictionary; Over 2,000 
RFCs (including BAPIs); and in excess of 58,000 transaction codes.  It’s difficult enough 
from a technical standpoint to find the right BAPI, RFC, or IDOC; it’s even more difficult from 
a functional standpoint to understand how these relate and interact. SAP R/3 4.6C is around 
20 years old and the number of APIs in the latest releases of SAP have skyrocketed. 

Your Solution Must be Flexible 

Traditionally, SAP has routinely made changes to its object model and reference tables 
when they launch new versions. With the move from R/3 to SAP ECC SAP changed the 
foundation of their business applications, from what had been called the Basis layer to what 
is now called the Web Application Server, (a combination of their ABAP engine with a Java 
web application server). With the move from SAP ECC to S/4HANA SAP has moved from 
a SQL database to an in-memory database.  These fundamental technology changes 
require customers to review their integration points that in many cases have been created 
simplistically on a “per-interface basis”, including all in-house developed ABAP programs. 
Those customers who did not have the foresight to implement a more malleable and 
adaptable integration solution may find themselves stuck with a complex, expensive and 
time consuming upgrade project. 

Your Solution Must be Complete 

Typically, functionality that would be considered mandatory in an enterprise application is 
often overlooked when faced with the complexity of implementing a custom interface to 
SAP. For example, how well does the proposed connection method support error handling 
and alert notification, if at all?  If the integration ties together systems from remote facilities 
does the connection method support Store & Forward so that remote operations can 
continue unhindered if network connectivity and SAP availability is questionable? In short, 
can you afford for your connectivity solution to be any less reliable, scalable, flexible or 
manageable than your other applications? 

Don’t Underestimate the True Cost of Integration 

The bottom line is that the SAP integration problem is often underestimated and 
misunderstood and is most frequently attacked using simplistic hand-coded API’s and point-
to-point messaging.  Each of these approaches to solving the SAP integration problem 
increases the Total Cost of Ownership.  A study, by Nucleus Research, indicates that only 
about 40% of companies realize their ROI projections for SAP projects within the first 3 
years of implementation.  The cost of integration was identified as one of the main reasons 
for this failure. 
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The NLINK Answer 

Junot Systems’ NLINK SAP Connector is an ultra-thin, non-invasive, configuration-based 
solution with tremendous flexibility that allows for rapid application integration and evolution 
as business processes develop and change over time, thereby reducing TCO and 
shortening time to realize ROI. No custom code is involved, greatly minimizing or removing 
SAP upgrade issues. The NLINK SAP Connector fully supports all of the standard SAP 
communication methods (BAPIs, IDOCs, RFCs, BDCs and Web Services) providing 
comprehensive support around any method chosen. This includes such things as error and 
exception handling, which are normally built by hand around each IDOC, RFC, BAPI or 
BDC that is implemented. 

No Coding: Custom coding does not belong on the Manufacturing Plant 
Floor! The NLINK Product Suite is a configuration-based system with 
absolutely no custom coding required. Everything is configured through the 
NLINK Configuration Module and contained within a single meta-database 
file. 

 

Zero Footprint: No custom ABAP and no additional SAP Modules are 
required to be purchased, configured or deployed. The NLINK Product 
Suite does not require anything at all to be installed into the SAP 
Landscape and does not require one line of code to be written. This 
approach delivers a documented, maintainable, supported solution. 

 

Data Hub: The NLINK Product Suite is a powerful integration engine. Add 
other NLINK Connectors to the deployed product stack to create additional 
value over time by connecting systems, applications and devices. Connect 
PLCs, SCADAs using OPC DA or OPC UA. Mobilize the plant floor with 
support for any HTML5 browser on tablets or smart phones. 

 

Modular Architecture: The NLINK Product Suite has a number of optional 
plug-in modules that can be used to drive additional value. The Dashboard 
Module provides Graphical Displays of SAP data to mobile devices. The 
Auto-Doc Module produces mapping diagrams directly from the NLINK 
Configuration. Only pay for the functionality you need today knowing you 
can expand the footprint tomorrow if required. 
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Rapid Deployment: The NLINK Product Suite can be installed and 
deployed in minutes. Promoting a tested configuration from Development to 
QA to Production requires moving once single meta-database file. Once the 
first manufacturing site is operational rolling out additional sites can require 
as little effort as a fresh installation and moving a single file. 

 

Unique SAP Capabilities 

In addition to handling all of the traditional communication methods to SAP, the NLINK SAP 
Connector provides some unique capabilities that allow a company to perform any SAP 
operation without creating custom ABAP programs. 

 The Transaction Component allows a customer to run any standard or custom SAP 
transaction that can be handled with a batch input session. 

 The Query Component retrieves information from any standard or custom tables in 
the data dictionary.  It includes functionality to query from multiple related tables in a 
single call. 

 The RFC/BAPI component calls any standard or custom RFC or BAPI function 
module which can be used for transaction processing or data retrieval. 

 The IDOC component handles any inbound, outbound or bi-directional IDOC in your 
SAP system, whether it has been customized or not. 

Advanced SAP Features 

Additionally, the NLINK SAP Connector supports many advanced features including: 

 SAP Listener.  NLINK can be configured to act as a listener for an SAP Workflow 
trigger and treat these triggers as external events. 

 SAP Wizards.  Every SAP connection method has its own NLINK Wizard to simplify 
and automate the SAP configuration process, greatly reducing time to deployment. 

The NLINK SAP Connector does not require you to install anything into your SAP 
environment yet still provides the ability to run any existing customized or standard ABAP 
RFC or BAPI, any customized or standard IDOC, or any customized or standard transaction 
via BDC. 
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With the NLINK SAP Connector, a company can use any IDOC, any (SAP-supplied or 
custom-written) RFC, any BAPI that SAP supplies, and access any business process 
available in SAP via batch input. Because the NLINK SAP Connector is configuration-
based, instead of code-based, it is easily and rapidly upgrade-able with new releases of 
SAP. In short, it provides for rapid and codeless configuration-based changes as SAP 
systems and business processes change over time regardless of whether NetWeaver is 
involved or not. 

Pulling it all Together 

Each interface needs some sort of triggering mechanism. For example, in some cases SAP 
might generate IDocs to send new information to NLINK. Some other updates make need 
to run on a recurring schedule. In these cases, NLINK will trigger these events itself, based 
on various schedules setup in configuration. 

Once the interface starts processing, additional information may be required from the SAP 
system. Ideally, BAPIs will be available, but even if they are they do not cover all 
circumstances.  Consequently NLINK's SAP Query capabilities are used for reading any 
standard or custom table or view, and the BDC Connector, for running posting transactions 
in a macro-like mode. 

 

SAP Interface Sequence Diagram 

In the above diagram the interface triggering mechanisms are represented on the left edge 
of the diagram. 

Material Master Interface 

In the Material Master interface, an IDoc (MATMAS) is received from the SAP System on a 
daily basis to provide other connected systems with any new additions and/or changes to 
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existing materials. However, the MATMAS IDoc does not provide pricing information which 
needs to be pulled using NLINK’s SAP Query Connector. Additionally, the external systems 
required Plant level changes to the Material Master in their entirety, not just the changes 
provided by the IDoc, and so these needed to be pulled from SAP using a BAPI. Finally, the 
external systems also needed Inventory Information for the materials and so that information 
was pulled from SAP using NLINK’s SAP Query Connector. 

Sales Orders & Purchase Orders Interfaces 

In the Sales Orders and Purchase Orders interfaces, an IDoc (ORDERS) is received from 
the SAP System on a scheduled basis. The external system required substantial additional 
information mainly around determining current status of shipments, remaining quantities, 
and other scheduling information that was not included in the IDoc. This additional 
information required additional calls using SAP BAPIs and NLINK’s SAP Query Connector. 

Production Orders Interface 

In the Production Orders interface, an IDoc (LOIPRO) is received from the SAP System on 
a per shift basis. The external system required pegged sales order information, goods 
movement history and additional work center information not included in the IDoc. This 
additional information required additional calls using SAP BAPIs and NLINK’s SAP Query 
Connector. 

Needless to say, without the power, flexibility and depth of SAP integration capabilities built 
into NLINK, attempting to create this set of interfaces via any other method would require 
considerable SAP customization, custom code, time and a considerable amount of money. 
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The NLINK Environment 

NLINK is more than just an SAP integration solution.  It is a powerful Enterprise Application 
Integration (EAI) software product suite that is quick and easy to deploy. NLINK supports 
manufacturing plant floor technologies and standards, such as OPC and ISA-95/B2MML, 
and IT standards such as SOAP, REST and JSON. 

NLINK significantly reduces the time and expense of integrating applications by providing a 
standardized and repeatable integration process. Integration is completely configuration-
based through an intuitive visual environment that requires no end-user programming. This 
allows functional business users to perform complex integration tasks and provides a 
reliable, scalable, flexible and maintainable integration solution as business processes 
and installed applications change over time. NLINK has been designed from the ground up 
to provide real-time communications between disparate applications both within and across 
enterprises. 

The architecture of the NLINK Server can be depicted as shown below: 

 

 
Figure 4.1 – The NLINK Architecture 
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NLINK is an event-driven transaction-based system, built around a hub-and-spoke 
architecture. It supports the concept of technology independence through the adoption of 
a modular and component-based architecture. NLINK Connectors support both open 
industry standards and communications methods (such as XML) and also a particular 
vendor's implementation of technology (for example, SAP). NLINK supports a wide range 
of Connectors and has no favor or preference to any one of them, unlike tools such as 
BizTalk which are predicated upon XML. This technology independence allows NLINK 
integration projects to provide the optimal integration solution on a case-by-case basis. Each 
application that has access to NLINK is called, in NLINK terminology, an External System. 
The NLINK Server is connected to External Systems through NLINK Connectors. 

The architecture of the NLINK Server is such that all transactions, events, and 
communication take place in-memory. This memory resident and multi-threaded 
architecture provides extremely high throughput and allows multiple users and External 
Systems to simultaneously process multiple transactions without creating bottlenecks. After 
NLINK start-up, there is no hard disk I/O to slow down processing. 

NLINK Enterprise Features 

In addition to its integration capabilities NLINK has a number of features that collaborate to 
make it an enterprise-class application. 

Store & Forward 

When SAP is not available, the NLINK Product Suite automatically spools 
transactional data and stores it locally. When the SAP system comes back 
online, NLINK automatically detects it and the stored data is posted to SAP 
in a FIFO fashion, once and once only. 

 

 

Layered Security 

Connect to the Plant Floor Systems, Applications and Devices using the 
most appropriate secure protocols and connect to SAP using the same 
secure protocols that SAP users already use. Layer additional security as 
needed. 
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Certified 

The NLINK Product Suite is SAP Certified for S/4HANA and has been 
continuously SAP Certified since 1999.  Previous SAP Certifications include, 
amongst others, Powered by SAP NetWeaver, Certified for SAP NetWeaver 
and CA-ALE.  

 

Supported 

The NLINK Product Suite has built-in E-mail Alerts, Audit Logs, Trace Files 
and an IT Administrator’s Management console to conveniently manage 
and monitor the deployed interfaces. The NLINK product has been deployed 
worldwide since 1998 and is currently actively deployed and supported in 
35 countries across five continents. 
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Summary 

The SAP Certified NLINK SAP Connector is the most affordable and comprehensive 
connection method available for integrating SAP to any External System. As well as 
supporting the standard SAP communication methods, (IDOC, BAPI, RFC and BDC), the 
advanced features of NLINK allow a company to perform any desired SAP operations 
without custom ABAP programming. 

The NLINK SAP Connector uses an ultra-thin, non-invasive configuration-based approach 
providing tremendous flexibility that allows for rapid integration and evolution as your 
business processes develop without requiring anything to be installed into your SAP system 
landscape. No custom code is involved which significantly minimizes upgrade and 
maintenance issues. 
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Appendix A – NLINK SAP Certifications 

CA – ALE Certification 

The SAP CA – ALE Certification enhances the electronic data interchange (EDI) subsystem 
interface with SAP Basis and SAP Web Application Server. Using direct program-to-
program remote communication and transformation from non-SAP systems to SAP 
systems, this certification validates the conversion, import, and export of critical SAP 
intermediate documents (IDOCs). SAP’s ALE (Application Link Enabling) communications 
method is the foundation for all native SAP data exchanges. 

SAP Solution Manager Ready 

Software solution providers who have a certified integration with SAP can choose to meet 
additional test criteria to also register their solution on the Customer System Landscape 
Directory (SLD) that is synchronized with SAP Solution Manager and ensures that 
customers can quickly get a root-cause analysis from SAP to enhance overall supportability. 
Such a centralized handling of support messages makes the support process more efficient 
and thus lowers TCO once again for SAP customers. 

CA – ADC Certification 

The SAP CA - ADC Certification verifies that the supplied interface meets the needs for 
flexible bar code data collection functionality throughout multiple SAP applications, and 
allows the use of data collection tools including radio frequency devices, bar code scanners 
and mobile computing tools throughout the enterprise. 

Certified For SAP NetWeaver 

“Certified for SAP NetWeaver” verifies that solutions from independent software vendors 
can interface properly with NetWeaver. SAP NetWeaver is the comprehensive integration 
and application platform that facilitates the alignment of people, information, and business 
processes across organizational and technological boundaries. As the technical foundation 
for the SAP Business Suite and SAP xApps, it ensures maximum reliability, security, and 
scalability. The open SAP NetWeaver architecture allows the integration of third-party 
software solutions, enabling customers using SAP technology to deploy customized 
solutions. 

Powered By NetWeaver (J2EE – DEP) 

The SAP J2EE - DEP certification verifies that Java applications from independent software 
vendors can be deployed and managed by the SAP Web Application Server (SAP Web AS) 
J2EE Engine. This certification ensures that SAP customers can successfully install and 
deploy third-party J2EE applications without impacting their production system landscape. 
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Powered By NetWeaver (EP – BP) 

The SAP EP – BP Certification verifies partner business packages and their iViews for the 
proper integration with the SAP Enterprise Portal (now known as SAP NetWeaver Portal). 
Specifically, it verifies the structure and the deployment of a Business Package developed 
by an Independent Software Vendor. Verification includes, but is not limited to, single-sign-
on, browser independence and verification that the developed iView conforms to the look-
and-feel attributes of the SAP Enterprise Portal. 
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Appendix B – NLINK Components 

The NLINK product suite is comprised of the following components: 

NLINK Components 
   
  NLINK® Server (Windows Server 2012R2, 2016 or 2019) 
   
  NLINK Connectors: 
    SAP R/3, SAP ECC & SAP S/4HANA 
    Automatic Data Collection 
    Flat File (Includes FTP) 
    XML 
    SQL 
    Web Services 
    Web (HTML5) 
   OPC - UA 
    OPC – Data Access 
    OPC – Historical Data Access 
    OPC – Alarms & Events 
    E-Mail 
   
  NLINK Modules: 
    NLINK Alert Module (Administrative E-mails) 
    NLINK Management Module (NMM) 
   NLINK Configuration Module (NCM) 
    NLINK Dashboard Module 
   NLINK Portal Module 
   NLINK Auto-Doc Module 
   
  NLINK Pre-Built Solutions: 
    NLINK OPC to SAP Solution 
    NLINK ADC to SAP Solution 
    NLINK MES to SAP Solution 
    

 


