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Introduction
Salesforce is one of the more popular cloud-based CRM platforms 
adopted by business organizations to maintain good customer 
relationships, smoothen processes, and improve profitability. One 
major reason behind using Salesforce is its ability to integrate easily 
with other external applications, providing any organization with 
a unified environment wholly driven by data [1]. This integration 
into other systems is mainly done with the aid of powerful APIs 
available in Salesforce; among these, REST and SOAP APIs are 
the most popular ones.

REST API is preferred because of its simplicity, scalability, 
and efficiency in lightweight, web-based interactions, making 
it a godsend for mobile and web applications [2]. On the other 
hand, SOAP API has commanded respect for being robust with 
strictly followed standards and advanced security features that suit 
complex and heavy enterprise-level integrations where reliability 
and integrity of data are of the essence [3,4].

These APIs can be further utilized in the modern integrated business 
environment to enhance an organization’s ability to harmoniously 
link Salesforce to external systems, automate workflows, and 
optimize operations. This paper discusses advanced techniques 
in integration using REST and SOAP APIs. It shares insights into 
the best practices, implementation strategies, and architecture 
that form the root of these integration methods. This paper 
will be supported with detailed pseudo-code, flowcharts, and 
architectural diagrams to give a comprehensive understanding 
of these integration methods.

Understanding Rest and SOAP APIS
Salesforce supports two main API protocols through which it can 
interact with any other external system. These include REST, 
Representational State of Resource, and SOAP, Simple Object 
Access Protocol. Each protocol has its strengths and it is therefore 
objectively suitable for different kinds of integration scenarios.

REST API is a protocol for any web service supporting the 
principles of RESTful architecture built on top of normal HTTP 
methods: GET, POST, PUT, and DELETE. This is a simple and 
easy API, and thus it is specifically used for mobile applications 
and web services [5]. The RESTful API mainly communicates in 
JSON format; however, it can also provide support for XML. The 
simplicity and lightness of the REST makes it highly extensible 
and potent to process many a request, which is especially helpful 
in those cases where performance and speed are the keys. REST is 
stateless, meaning that every request from client to server includes 
all information regarding the understanding and processing of 
this request [6]. This statelessness allows higher scalability but 
requires proper data consistency across requests.

On the other hand, SOAP API is a protocol largely based on XML 
messaging for inter-system data exchange. This is also much 
more rigid in form, with strict standards defined by the W3C, 
thus making SOAP more complex to implement but accordingly 
more powerful in features and reliability. Probably the most 
significant advantage of SOAP is that it supports WS-Security [7]. 
It guarantees that a message arrives safe and cannot be intercepted 
or modified in transit, hence typically is preferred for more secure 
integrations like financial transactions or sensitive data exchange 
[8,9]. Another useful ability is that SOAP can retain a state that 
helps when a sequence of operations is required in some specific 
order. Coupled with the transactional capability, this statefulness 
makes SOAP quite ideal for complicated Enterprise-integration 
scenarios where data integrity and consistency are paramount.

While REST and SOAP are both used to do much of the same 
sorts of enablement between Salesforce and external systems, a 
particular requirement in an integration project will likely be what 
tips the boxes toward one or the other. While this is so, REST has 
normally been the go-to for simplicity, speed, and usability, and 
SOAP, where security and reliability are paramount, where rigid 
standards must be adhered to. Learn the power and shortcomings 
of each API so that you can use the proper tool for one’s Salesforce 
Integration needs.
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ABSTRACT
This essay describes advanced techniques of Salesforce integration with external systems that use REST and SOAP APIs. The paper discusses the power of 
each API in detail, laying emphasis on where to apply either in any given integration scenario. Key topics include batch processing using the REST API, 
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Key Differences Between Rest and SOAP
Understanding the key differences between REST and SOAP APIs 
is a must while choosing the best option for integration between 
Salesforce and external worlds.

Data Format
One of the biggest differences is the format of data used during 
communication. REST mainly utilizes JSON, JavaScript Object 
Notation, a lightweight, easily readable format, and hence very 
appropriate for web applications and mobile services.

JSON is light and simple, so it becomes quicker to parse and 
easier to combine with JavaScript, thus boosting performance. 
Oppositely, SOAP operates on the basis of XML795 eXtensible 
Markup Language, which is much wordier and complex [10]. 
While supporting rich data structures, as much as XML can 
handle more types of data, larger sizes may be a cause of slower 
performance in applications where high-speed data exchange is 
required [11].

Security
The other critical differentiator is security. Some security features 
are inbuilt in SOAP within WS-Security, which gives support to 
a message integrity, confidentiality, and authentication. As such, 
it suits applications that require stringent security measures, such 
as financial services or health care [12]. That said, REST, while 
able to implement HTTPS and OAuth 2.0 security measures, 
does not have a standardized security protocol; it will open up 
vulnerabilities if not handled properly.

Statefulness
Another major difference between the two protocols is statefulness. 
The state can be maintained between requests in SOAP, which 
is useful for operations that need context—notably multi-step 
transactions. On the other side, REST is stateless; every request 
should contain all details that shall be used in its processing—
simple with scalability but aggravating flows that require context 
[13].

Complexity 
Finally, implementation complexity differs significantly between 
the two. The easiness of REST makes it easier to be used, more 
so by experienced web developers. In contrast, tight structure and 
comprehensive standards of SOAP make implementation more 
complicated but endowed with additional enterprise-level features 
[14]. Understanding these differences is necessary for informed 
decisions on which of them to use in Salesforce integration 
planning.

Advanced Techniques in Salesforce Integration
Batch Processing Using REST API
Batch processing is an important strategy in dealing with volumes 
within Salesforce. REST supports batch processing through the 
Composite API; this API bundles several requests into one HTTP 
invocation. This feature turns out to be particularly useful for 
significantly reducing the number of round trips between the 
client and the server, resulting in improved performance and lesser 
latency. It would allow developers to execute related operations 
in one request, therefore making it easier to perform complex 
operations. For example, the same batch request would be able 
to handle sequential GET, POST, PUT, DELETE, and all other 
operations executed in one transaction for data consistency—to 
avoid partial updates or failures. The Composite API also ensures 
that the entire batch of operations is executed in a sequence, which 

often proves instrumental in terms of maintaining the correct order 
of operations in complex workflows. This would not only facilitate 
ease of integration but will also contribute to the optimization of 
the utilization of Salesforce API limits; hence, this is a very critical 
tool for developers handling large datasets.

The process is illustrated in the figure below.

Figure 1: A Flow Chart of Batch Processing in REST API

Asynchronous Processing with SOAP API
Asynchronous processing is key to addressing long-running 
operations that may take longer than usual request timeouts. 
Other than synchronous or real-time interfaces, Salesforce’s SOAP 
API supports asynchronous job processing via its Bulk API. A 
developer can send their jobs for processing to be done in the 
background. In this way, system resources remain available, and 
integration will continue working while the job completes. On 
submission of the job, a Job ID is returned that can be used for 
polling after regular intervals to check upon the completion status. 
Once complete, results can be retrieved for further processing. 
Asynchronous processing, in particular scenarios dealing with 
large datasets or complex transactions, helps in keeping the system 
responsive and efficient while handling time-consuming tasks. 
The process is illustrated in the flowchart below.

Figure 2: Asynchronous Processing with SOAP API
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OAuth 2.0 Authentication for Secure API Calls
Salesforce uses OAuth 2.0 for authentication, which is a secure 
way to obtain an access token. The access token is then used in 
API calls to authenticate and authorize requests. The pseudocode 
below provides a detailed mock process.

Table 1: Pseudocode for OAuth 2.0 Authentication for Secure 
API Calls
Step 1. Identify the Salesforce OAuth 2.0 Endpoint:
•	 Locate the specific URL provided by Salesforce for OAuth 

2.0 authentication.
Step 2. Prepare OAuth 2.0 Credentials:
o	 Gather the necessary credentials:
o	 Client ID: The application’s unique identifier.
o	 Client Secret: A secret key specific to the application.
o	 Username: The Salesforce account username.
o	 Password: The account password combined with a security 

token provided by Salesforce.
Step 3. Create an Authentication Request:
•	 Formulate a request that includes the following details:
o	 Grant type set to “password” (or other appropriate grant type).
o	 The collected OAuth 2.0 credentials (Client ID, Client Secret, 

Username, and Password).
Step 4. Send the Authentication Request:
•	 Submit the request to the Salesforce OAuth 2.0 endpoint.
Step 5. Process the Response:
•	 Check the response from Salesforce:
o	 If successful, extract the access token provided in the response.
o	 If the request fails, note the error and handle it appropriately.
Step 6. Use the Access Token:
•	 The access token can now be used in subsequent API requests 

to authenticate and authorize actions within Salesforce.

Error Handling and Logging
Proper error handling and logging should be put into place for 
any Salesforce integration to stay solid. In the event of an API 
request failing, error messages need to be trapped and logged in 
order for the developers to analyze; this will make a diagnosis to 
find the issue soonest to apply proper fixes. Such logging should 
have meaningful information, including error codes and response 
details, for issue diagnosis. This can be achieved by putting in 
place broad error handling and logging mechanisms that guarantee 
integration processes are reliable, errors are dealt with timely, and 
the performance of a system is kept at its best.

Architectural Diagram
The architectural diagram below depicts the integration between 
Salesforce and any external systems using the REST and the 
SOAP APIs. The external systems use the REST and the SOAP 
clients for interacting with the Salesforce platform. A platform 
that goes with two major types of APIs: REST and SOAP. On the 
other hand, the REST API supports Composite API, which makes 
it possible to have batch processing, while the SOAP API uses 
Bulk API for asynchronous processing. Both APIs interact with 
the Salesforce Database Layer, which comprises the Standard 
and Custom Objects for handling data efficiently. This structure 
draws attention not only toward the flow of data but all the key 
components involved in Salesforce integrations.

Figure 3: Architectural Diagram of Implementing REST and 
SOAP APIS in Salesforce

Best Practices for Salesforce Integration
I.	 Always Use Bulk API While Dealing with Large Volumes--

While integrating with large volumes of data, always use the 
Bulk API to process huge numbers of records.

II.	 Leverage Composite API for Batch Processing: It processes 
in bulk with the composite API to avoid too many API calls.

III.	 Implement OAuth 2.0 for secure authentication: Ensure 
that all authentications use OAuth 2.0 to lock down the 
API calls. Handle Errors Gracefully: Architect robust error-
handling and logging mechanisms to handle integration 
problems.

IV.	 Use Asynchronous Processing for Long-Running Jobs: 
Operations which are user-generated and could be very 
long-running must use asynchronous processing to prevent 
timeouts and enhance the user experience.

V.	 Monitor API limits: As Salesforce has set an API limit, it 
becomes very important to monitor and optimize the usage 
of APIs lest you hit these limits.

Conclusion
In summary, Salesforce integration using REST and SOAP APIs 
presents a strong avenue to business process and data management 
improvement. On the other hand, REST API, being simple and 
efficient, is very appropriate for modern and web-based applications 
that seek to create fast and scalable interactions. On the other hand, 
due to its rigid standards and already having security features 
in place, SOAP API is relevant to enterprise-level applications 
aspiring to have highly standardized data integrity and security. 
Advanced techniques, such as batch processing and job handling 
in asynchronous mode, are critical to enhancing performance 
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and resource management. Not only that, but error handling and 
logging also ensure reliable and maintainable integrations. These 
methods can be understood here, which will help businesses tap 
their full potential using Salesforce, ensuring seamless, secure, 
and efficient data exchange for business success.
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