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Abstract - Customer Relationship Management (CRM) platforms are the main instruments in the hands of modern business
operations; they enable centralized tools for handling customer interactions, help to optimize workflows and uplift customer
engagement. Despite this, the problem of the integration of replete communication channels especially voice systems within these
CRMs in a cost-effective manner runs through the rope of these organizations. This paper looks at a financially resourceful way of
embedding softphone systems in Salesforce by employing RESTful APIs so that salespeople may use the voice-to-text feature in
real-time. The point is to exemplify how CRM communication can be expedited by the implementation of a slim API framework
while the craving for expensive third-party telephony solutions is kept to a minimum. This work follows a design-based approach.
It is about API-driven data exchange between a softphone interface and Salesforce modules in which voice interactions are
recorded, converted into text, and the sales records are updated automatically. A major discovery is the fact that RESTful API
integration is capable of cutting down the company’s operational costs by up to 40% as compared to the traditional methods of
CTI (Computer Telephony Integration). On top of that, sales productivity is elevated considerably owing to the instant note-taking,
data accuracy, and the accelerated follow-up possibilities. Moreover, the realizations of the project offer benefits concerning
growth potential and security features through token-based authentication and modular deployment. In the long run, this paper
constitutes a viable plan for enterprises desirous of augmenting CRM efficiency and sales automation, among others, by
committing to intelligent, low-cost communication integration.

Keywords - CRM Integration, Softphone API, Salesforce, RESTful API, Voice-to-Text, Sales Enablement, Cloud Telephony, Call
Analytics.

1. Introduction
1.1. Challenges

Customer engagement has become a key element for the success of organizations in the current digitally driven business
environment. Customer Relationship Management (CRM) systems like Salesforce, HubSpot, and Zoho are the main operational
tools for the sales, marketing, and customer service departments. These systems not only combine the customer data but also
record the interactions and give the analytics, which are helpful for the decision-making process. But still, there is one issue that
haunts them the handling of communication channels, especially voice communication, in CRM platforms.

Though integration of email and chat has been easily accomplished, telephony integration is still behind most of the time
because of its technical and financial difficulties. As voice continues to be a primary method for valuable sales and customer
interactions, the absence of a smooth connection is a major reason for inefficiency in CRM.

Conventional telephone integrations, which are usually done by Computer Telephony Integration (CTI), entail a heavy price in
terms of money and maintenance. Besides, they generally depend on the use of certain types of hardware and software that is not
open to others, and thus, an expert in a specific domain is required to tackle them. Such systems are not only difficult and time-
consuming to scale but also rigid, especially when the organizations decide to adopt remote or hybrid work modes. What is more,
vendors who use CTI solutions have their own platforms, making them incompatible with other platforms; thus, organizations face
communication infrastructures that are fragmented and which slow down productivity. For instance, SMEs might find the
integrations too expensive and complicated and, as a result, choose to do manual work, which is inefficient.

The continuation of the separation between the voice communication and the CRM records is another vital problem that
threatens the successful implementation of CRM. In most cases, calls for sales, questions from customers and follow-ups are done
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through external phone systems; hence, in these organizations, a big gap is left between the conversations and what is recorded in
the CRM. The disconnect causes partial or even inaccurate data; thus, it is very hard for managers to understand customer
sentiment, evaluate performance, or get insights from voice interactions.

Besides, recording and interpreting voice sales conversations is still a technological and operational challenge. The voice of
the customer holds valuable information regarding the customer’s intent, tone, and urgency; nevertheless, most CRMs do not
utilize it properly. If there are no automated transcriptions or analytics, then some important parts of the conversations may be lost
or incorrectly understood.

1.2. Problem Statement

As sales teams working remotely or in a hybrid model become the standard, traditional telephony solutions are failing to
deliver both the needed flexibility and cost-effectiveness. The urgency for a softphone-based system capable of effortlessly
integrating with CRMs such as Salesforce is at its peak. Softphones are software-based telephony systems that work over the
internet and thus represent a perfect solution for hardware-based systems. However, the problem is to achieve seamless
communication between these softphones and CRM databases without the need for expensive middleware or complicated
configurations.

Although organizations widely implement cloud technologies, a number of companies still face the problem of lack of
standard, lightweight APIs enabling the multi-channel integration between CRMs and communication tools. A large number of
organizations continue to rely on proprietary connectors or third-party integrations that are expensive, inflexible, and limited in
terms of customization. These limitations make it difficult for companies to align their communication workflows with their
operational requirements. The non-existence of open, RESTful API-based integration frameworks limits innovation and scalability,
especially for those small businesses that have limited technical resources.

The issue that mainly points to the use of manual data entry for recording call outcomes, customer notes, and follow-up actions
is another significant challenge. Sales reps are forced to spend a lot of time after each call updating relevant fields in their CRM;
thus, they have less time for actual selling activities. The manual process is not only time-consuming but also prone to
inaccuracies, thus resulting in incomplete customer records and inconsistent reporting. If there is no automation in place,
organizations find it hard to ensure data integrity and lose a great amount of insights from their voice interactions.

1.3. Motivation

Companies are quickly going the way of data-driven decision-making, and voice is still one of the richest, yet most
overlooked, data sources in customer engagement. Al-driven voice recognition and natural language processing (NLP)
technologies are now at a point where they can generate a whole range of meaningful insights from conversations—this can be
anything from sentiment analysis to keyword tagging and predictive forecasting. The mere fact of having such functions embedded
into CRM platforms can be enough to empower sales teams to, with a minimum of manual intervention, make their decisions, of
which they are certain, at a much faster pace.

Moreover, the remote and hybrid work scenarios explosion caused an even greater need for communication methods that are
not only convenient but also economical in terms of cost. Sales teams are often from different locations and can be on different
devices; there are many days when they would be using softphones to communicate with each other. RESTful API-based
integration, in this case, would be the perfect match for these unbounded teams in terms of connecting them smoothly to their CRM
environment; hence, monitoring, transcribing, and recording would be in real-time for every conversation, which is an interaction.
Apart from that, collaboration gets better and the issue of compliance is resolved as well; thus, transparency is ensured in customer
communication.

In terms of money, the motivation is to deliver a reasonably priced solution to small and mid-sized enterprises (SMEs). Most
SMEs do not have the budget to install enterprise-grade telephony solutions; however, they are facing the same problems related to
communication tracking and data management as big corporations. By making use of open-source technologies and RESTful APIs,
companies can attain the same levels of functionality but it will only be a small proportion of the total cost. The democratization of
technology is in line with the bigger picture of making CRM automation not only accessible but also scalable for businesses of any
kind.

In addition, RESTful APIs are the tools that can provide the required flexibility and modularity to be able to support business

needs that change over time. In contrast to traditional integrations, RESTful APIs allow a lightweight, stateless communication to
be established between systems which gives organizations the freedom to customize their workflows without the need to dismantle
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their existing infrastructure. Such an adjustment is very important, in particular, for industries that are rapidly changing and where
communication requirements are changing frequently. Thus, by using RESTful APIs for integrating softphone systems, enterprises
will be able to have full control over their data, lessen the chances of vendor lock-in, and arrive at the innovation of new products
or features faster.

In the end, the current research is largely driven by the idea of revolutionizing the recording of voice communications by
CRMs turning it from a mere static record-keeping into an intelligent, automated engagement process. Besides, the minimized
costs and complexity that come with the proposed integration model are not the only benefits; the model actually upgrades the
value of CRM data by including voice-to-text features. In this way, the sales force will be able to allocate their time to relationship
building and closing deals rather than data entry. In fact, regardless of their size, any organization can benefit from this model by
utilizing it as a stepping stone for achieving more efficient, agile, and data-driven decision-making capabilities in the digital sales
transformation era.

2. Literature Review

The integration of CRM with telephony, as depicted in various studies, is a rapidly changing scenario of business tools, open
APIs, and voice Al services. However, it also reveals that issues such as cost, lock-in, and interoperability have been there all along
and are still unsolved.

2.1. Existing CRM integration models

The present models for the integration of CRM and telephony are mainly based on the operations of cloud communication
providers on the commercial side like Twilio, Aircall, and RingCentral. By using a programmable contact-center platform (Twilio
Flex), Twilio essentially offers the ability to track and display on the user interface the events and actions taken at each customer
interaction point. This means that the platform can both be embedded into a popular CRM such as Salesforce and be itself the
system wherein the touchpoints are counted and operations are managed. (Twilio) Flex and the modifications related to it envision
the use of Computer Telephony Integration (CTI) methods such as click-to-call, screen pops derived from the CRM, and also the
automated capturing of call metadata and recordings in the CRM.

Aircall redefines a call center as a VolP-first one. What it offers are the “one-click” connections to leading CRMs and
helpdesks (HubSpot, Salesforce, Zoho, etc.). The CTI layer of the company is designed in such a manner that screen pops,
automatic call and note logging, and tag synchronization into the CRM are some of the features one can perform by the centralized
integration and APl management console that also orchestrates them. (Aircall) RingCentral plays the same game by providing
models like RingCentral for Salesforce and a common “Unified CRM Extension” browser plugin that brings RingCentral’s calling
and messaging features inside several CRM Uls through the help of pre-built CRM integrations. (RingCentral Developers)

Besides closed-door platforms, different CRM vendors and third parties have the connectors that can link telephony and CRM:
as an example, there are the Twilio—Zoho CRM extensions and the mid-market CRMs like LeadSquared for which the RingCentral
connectors are made. The major architectural design behind the tools is that of a hosted telephony/VolP service that is integrated
with one or more cloud CRMs by means of CTI, webhooks, and REST APIs. It thus enables functionalities like click-to-dial, call-
to-record linkage, call disposition capture, and analytics dashboards. (Capsule CRM)

2.2. Voice-to-text technologies for CRM telephony

Instrumental to the "smart" telephony-CRM collaboration of the future is automatic speech recognition (ASR)—a technology
that recognizes speech from the call audio and converts it into a structured or semi-structured repository text, which can be further
processed, searched, analyzed, and acted upon by other Al applications. The three major players whose engines shape the current
market situation are Google Cloud Speech-to-Text, Amazon Transcribe, and OpenAl's Whisper.

Google Cloud Speech-to-Text facilitates both real-time and offline transcription, offers various domain-specific models (such
as telephony and video), provides punctuation and speaker diarization, and is very well integrated with the overall Google Cloud
ecosystem. (Gladia) Similarly, Amazon Transcribe is equipped with such functionalities as real-time and offline speech
recognition, customizable word lists, call analytics and other features; in addition, it can easily establish native integrations with
AWS services like Contact Lens and Amazon Connect, thus giving a wider appeal to AWS as a cloud platform of choice. (Gladia)

The comparative chart of ASR tools depicts the following:
e Accuracy: in most cases, Whisper is able to deliver better accuracy than the other cloud-based services when the audio
contains heavy accents or background noise; however, Google and AWS still can reach a good level of performance and
even be a bit better if they are specifically adjusted for certain domains such as contact centers. (Gladia)
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e Deployment model: Google and AWS provide fully managed cloud services, while Whisper offers local deployment or
self-hosted options that might be of interest to companies that are very strict about where their data is stored and that have
high privacy requirements.

e Cost and pricing models: The price of the fully managed ASR services is based on the length of the audio, with the more
accurate services being more expensive; on the contrary, the open Whisper model allows one to lower the marginal cost of
transcription for large volumes of text, but in this case, there is an infrastructure and maintenance overhead that needs to
be taken into account. (Gladia)

In telephony-powered CRM use cases, these technologies serve as instruments to create conversation transcripts, to identify
entities (intents, topics, sentiment), and to provide a voice channel-friendly means of returning the telephony notes into the CRM

records that then become available for advanced search, coaching, and analytics.

Table 1. Literature Review

Author(s) Year Study/Title Objective / Focus Key Findings / Relevance to
Remarks Softphone-CRM
Integration
Ivan, Cosmina & | 2015 | A cloud based mobile To design a cloud- Demonstrates CRM Shows feasibility of
Razvan Popa dispatching system with based mobile integration with mobile cloud-based CRM
built-in social CRM dispatching system cloud applications for systems with mobile
component: Design and integrated with enhanced communication
implementation social CRM communication and features
data centralization
Androcec, Darko | 2015 Application Focused on API- Highlights the role of Underpins RESTful
Programming Interfaces based APIs in enabling API use for CRM and
(APIs) Based interoperability in system integration and | softphone integration
Interoperability of cloud computing interoperability
Cloud Computing environments
Muronga, Veiko 2013 Research and Explores cost- VolP solutions can be Basis for using
Development of a effective VolP deployed with minimal | softphones and open-
mobile voice over IP systems using open- hardware and cost, source tech in CRM
application hosted by source backend showing scalability integration
open-source software Servers potential
Subramanian, 2019 | Hands-On RESTful APl | Guides on RESTful Provides practical Supports the
Harihara & Pethuru Design Patterns and API design, patterns for scalable, middleware RESTful
Raj Best Practices development, and | secure, and flexible APl | API layer design for
deployment design CRM-softphone
communication
Rehman, Jawad, et | 2019 A cloud based CRM Integration of cloud Cloud CRM can Shows potential for
al. architecture for neural CRM with interact with Al-driven integrating voice-to-
network inventory intelligent analytics analytics, enhancing text and NLP analytics
control automation and insight into CRM
Sinha, Ritesh, 2014 | Design & Development Develop REST- REST services provide Aligns with the
Manisha Khatkar & of a REST based Web based web services lightweight and middleware API
Subhash Chand service platform for for mobile scalable solutions for approach for
Gupta mobile applications integration connecting mobile apps | softphone—Salesforce
integration on Cloud with cloud platforms integration
Saxena, Isha 2019 Cloud-Native Crm Architecture design Hybrid cloud allows Supports modular
Architecting Salesforce for hybrid cloud flexible, scalable CRM deployment of
Solutions on A Hybrid Salesforce systems softphone integration
Red Hat Infrastructure deployments on cloud/Salesforce
Singh, Kavya 2019 The Sales Cloud Evaluates hybrid Shows benefits in Supports the argument

Advantage Leveraging
Hybrid Infrastructure
for Next-Generation

CRM

infrastructure in
CRM

flexibility, cost, and
integration possibilities

for RESTful API
integration in hybrid
Salesforce
environments
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Stubarev, Igor M., | 2018 Development of the Focused on Integration of data and Reinforces value of
Anton |. Belov & analytical platform for | analytical platforms analytics improves integrating voice data
Olga K. Alsova CRM-system for CRM decision-making for CRM analytics
Torggler, Michael | 2009 | The functionality and Overview of CRM Identifies gaps in CRM Provides context for

usage of CRM systems functions and usage and integration the need for enhanced
adoption communication
(voice) integration
Jacobson, Daniel, | 2012 | APIs: A strategy guide Strategies for API Emphasizes modular, Foundational
Greg Brail & Dan usage in system flexible, and reference for
Woods integration standardized API designing RESTful
design API middleware
Ajmera, Jitendra, et | 2013 A CRM system for Challenges in Highlights integration Analogous to
al. social media: challenges integrating social issues and importance integrating voice
and experiences media into CRM of structured APIs (softphone) data into
CRM
Rotovei, Doru 2016 | Multi-agent aspect level | Sentiment analysis Demonstrates AI/NLP Direct relevance for
sentiment analysis in of customer techniques for voice-to-text
CRM systems interactions extracting insights from | sentiment tagging and
CRM data analysis
Rusu, Lucia & 2018 EXTENDED ERP Integration of ERP Shows RESTful Supports design
Ervin Ger6cs-Szész USING RESTFUL with RESTful web services can enable rationale of
WEB SERVICES services cross-platform middleware layer
CASE STUDY: integration connecting CRM and
WINMENTOR softphone
ENTERPRISE®
Gintensperger, 2020 FNH-CRM- Case study of CRM Custom CRM Reinforces flexibility
Michael, Lorenzo Management tool for tool usage in niche | integrations can provide benefits of modular
Schumacher & fitness studios industry value in specific API-based CRM
Raphael workflows enhancements
Rechsteiner

3. Proposed Methodology

3.1. System Architecture

The integration model that was suggested is to make a connection without interruption and with minimum expenditure
between a CRM platform (Salesforce) and a softphone communication system via RESTful middleware. The system is planned to
keep the database of Salesforce and the softphone client updated in real-time with the latest voice communication data. The data of
the call are to include time, place, and transcription. The whole process is split into three layers: (1) the CRM layer, (2) the
middleware API layer, and (3) the softphone client layer. Each of them has its own functions, but they are also interlinked.

At the bottom of the stack is Salesforce, which, apart from being the customer database, also serves as a platform for workflow
management. To make the customer records up-to-date, calls are logged in detail, and transcription stuff are saved; Salesforce’s
REST and Bulk APIs are used. On top of this, a RESTful middleware is performing the function of the central orchestrator, it is in
charge of the communication between the softphone and Salesforce. The middleware provides a uniform interface that hides the
complexity of Salesforce native APIs thus the softphone application can data efficiently using very simple HTTP methods (GET,
POST, PUT, DELETE).

On the side of the user, the softphone system is making the calling process possible through the user's browser or a desktop
application. It is also linking with the RESTful middleware through secure HTTPS requests in order to initiate calls, record audio
streams, and trigger transcription processes. Metadata of the call, such as caller 1D, duration, and sentiment tags, are delivered to
the middleware, which processes the data and updates the information in Salesforce records after the call is over.

The partitioned system design is of high scalability and flexibility. Not only can each part Salesforce, the middleware, the
softphone be kept up to date or changed separately without a shock effect to the ecosystem, but it is also implicitly pre-configured
as a hybrid environment where the cloud-hosted Salesforce can coexist with the softphone and middleware running on local or
virtual servers.
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Figl. Proposed RESTful Softphone-Salesforce Architecture

3.2. Component Design
3.2.1. RESTful API Endpoints

The middleware layer comprises a few RESTful API endpoints, which allow different stages to be done of the voice
communication process. Each of these endpoints follows standard HTTP conventions and communicates via JSON format, thus
very light and efficient in terms of system integration. Moreover, the design is in response to REST principles, thereby making
APIs stateless and scalable. So, these APIs can handle a large number of users at the same time, which is a very important feature
for environments of high sales or support volumes.

e The Call Initiation Endpoint (POST /api/call/initiate) is a software component that can perform a request with the
softphone client to initiate an outbound call or to answer an incoming call. The significant parameters, such as customer
ID, phone number, and user session token, are passed to it. After the call is started, the middleware will record the event
and will also update the call's status as "In Progress" in Salesforce, by means of which one can do real-time tracking and
synchronization.

e The Call Recording Endpoint (POST /api/call/record) handles the audio stream when the phone call is made. The audio
data from the softphone client is sent to this endpoint, which either saves that data temporarily in a local storage or
directly uploads the data to a cloud storage like S3. Along with the audio, the explanatory data, which includes the
timestamp and file paths are saved in Salesforce so as to facilitate access and logging of call data.

e The Transcription Endpoint (POST /api/call/transcribe) is the point where the recorder connects with the speech-to-text
engine after finishing the call. It then produces the record of the conversation in the spoken-to-text way. The transcript is
then loaded, cleaned, and stored in the Salesforce "Call Log" object to be analyzed and used for future recordkeeping
purposes.

3.2.2. Data Flow Between Salesforce and the Softphone System

The subsequent data flow architecture represents a quite local pattern where it starts and finishes from Salesforce, proving to
be the main storehouse of contemporary customer conversations. The comprehensive, real-time visuals directly obtainable from
their CRM surroundings constitute a major selling point of this upgraded closed-loop solution for sales teams, which in turn leads
to efficient customer management and increased productivity.

The Call Trigger marks the initiation of the process when a sales rep either makes a call or receives one via the interconnected
softphone interface. The following stage is APl Request, where upon action on a call, the softphone sends a POST request to the
middleware’s endpoint together with the essential customer identifiers that are directly taken from Salesforce. What is more, it
guarantees that in the future every communication is automatically linked to the right customer profile.

During the Call Execution operation, the middleware, through the VVolP technologies such as SIP or WebRTC, takes care of

the actual call unit. At the same time, recording of the conversation occurs through /call/record endpoint to facilitate later
processing. As the conversation ends, the Audio Processing step takes over. The recorded audio is uploaded to AWS S3 for the
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security of the file, and the middleware then initiates the endpoint to convert the audio to the spoken text by the implemented
speech-to-text technologies.

Afterward, Data Sync activities guarantee the return of the transcription together with all the metadata to Salesforce through its
REST API, since all transcription text and related metadata are fetched. These updates get automated to correspond to customer
records, thus providing a complete interaction log. Ultimately, in the Analysis and Reporting stage, NLP algorithms extract
significant points from the transcription, such as sentiment, intent, and follow-up actions. In addition to that, these reflections are
exhibited on Salesforce dashboards through which sales staff can efficiently decide and quickly act.

The comprehensive, fully automated workflow, from start to finish, which keeps track of conversations without manual
intervention, thus barely leaving room for human mistakes, is the very essence of the described process.

3.2.3. Integration of NLP for Voice-to-Text Transcription and Tagging

In order to transform the raw audio into insightful business intelligence, the platform uses middleware-integrated Natural
Language Processing (NLP) techniques. The very first step in the transcription is the speech-to-text conversion that is performed
by either the Google Cloud Speech-to-Text APl or OpenAl Whisper. The choice is based on the fact that both are of very high
accuracy and can be adapted to various languages and accents.

After the transcription, the text is subjected to the NLP-based post-processing that helps the system to learn from the text the
most important elements like keywords, sentiment, and intent. The Named Entity Recognition (NER) components are there to
identify the entities, such as the product names, the competitors that are mentioned, or the terms related to the pricing. The
Sentiment analyzer tools determine the tone of the discussion and accordingly mark it as positive, neutral, or negative.

Lastly, the data that has been processed is added with tags for example, “Hot Lead,” “Follow-Up Required,” or “Customer
Issue,” and these are the ones that get automatically updated with the Salesforce records. Such an automation empowers sales
managers to be able to filter the calls, keep an eye on the performance of the team, and spot the trends without having to do the
work manually.

3.3. Technical Stack

The integration model's technical implementation is based on a performance-efficient, scalable, and maintainable balanced

lightweight stack.

e Backend (Middleware): The code is written in Node.js or Python Flask, which is decided by the organization. Node.js is a
suitable choice for real-time interactions, as it has high concurrency and non-blocking 1/0 operations. Flask is a better
option when the emphasis is on the simplicity and the readability of the API.

o Database and Storage: The main data repository is Salesforce objects (e.g., Lead, Opportunity, Call Log). To keep large
audio files and transcription data, AWS S3 or Google Cloud Storage is chosen for external storage; thus, scalability and
redundancy are ensured.

e  Speech-to-Text Engine: The local system can utilize either Google Cloud Speech-to-Text or OpenAl Whisper. Both have
robust APIs & charge for what is used.

e Frontend (Softphone Interface): A browser-based interface using WebRTC technology allows users to make voice and
video calls directly from within Salesforce or a standalone dashboard.

The said stack is intended to be modular and cloud-agnostic; thus, organizations will be free to set up the system at AWS,
Google Cloud, or even on local servers as per their requirements.

3.4. Cost Optimization Strategies

Affordability was one of the main features of the solution that was put forward. In order to keep the operational costs at a

minimum, the methodology tries several different ways and does not compromise the performance and the security.

e Open-Source Use and Pay-Per-Use Services: The system uses open-source technologies (Flask, Node.js, and WebRTC)
and pay-per-use APIs (Google Cloud, AWS) so as to have lower fixed costs for the infrastructure. This is what makes the
expenses be only scaled with the actual usage.

e Data Caching That Is Efficient: In order to decrease the number of redundant API calls, the frequently accessed Salesforce
data, e.g., customer records, are temporarily cached within the middleware through Redis or in-memory caching.
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e Transcription Workflow Optimized: The organization may decide to transcribe only those phone conversations that are
labeled as “qualified leads” or “customer escalations”; thus, the API billing costs will be reduced substantially.

e Serverless Deployment: By hosting the middleware on serverless platforms such as AWS Lambda or Google Cloud
Functions, the maintenance load is reduced, and the costs during the time when the server is not used are eliminated.

3.5. Security Considerations
Considering the sensitivity of voice and customer data, security has been a major concern and hence it's a key feature in the
proposed system.
e Authentication and Authorization: OAuth 2.0 is used to secure all Salesforce API interactions, thus ensuring token-based
access control. Any API request will be processed only after the user’s softphone session has been validated.
e Data Encryption: The audio files as well as the transcription text are encrypted even at rest (with AES-256) and when in
transit (via HTTPS/TLS).
e Access Control: Role-based access in Salesforce allowing viewing and editing of the call transcripts only by the
authorized personnel.
o Data Retention Policies: The audio files can be deleted automatically after a certain retention period, which is
predetermined to conform to the data privacy regulations like GDPR.

4. Case Study
4.1. Context: Sales Operations Before and After Integration

Before the integration of the proposed system, the company's sales operations were basically the old way of doing things,
where CRM and voice communication data were separated. Representatives in sales were using Salesforce to manage leads, track
opportunities, and record client information, but the actual sales calls were done via some external softphone or desk phone that
they had. Since these tools weren't connected, workflows became fragmented representatives had to make their own logs of call
outcomes, durations, and notes right after the interaction. In many instances, the details of the call were either partially done or not
done at all, thus creating data gaps that made it difficult to do forecasting and performance tracking accurately.

Not having automation also led to the team's productivity going down. A sales call situation would be one where the agent has
to move quickly between different screens or windows like a softphone from which to make a call, a notepad for writing the notes,
and then Salesforce for updating records. Managers were not aware of what was going on at the time calls were happening, nor
could they understand the customer feeling. Conversational data was left unused; although the talks held valuable data on what
customers want, their hesitations, and their decision trends, there was no provision for the integration of voice analytics, so this
information was not going to the CRM system in a way that could be used.

After the RESTful API-driven softphone integration had been put in place, the working process was no longer only centralized
but also fully automated. Sales reps through an embedded call panel could make and receive calls to and from Salesforce. Every
call event initiation, duration, status, and recording was automatically updated in the CRM without human intervention. The
RESTful middleware was responsible for the real-time voice-to-text conversion so that whatever was spoken was structured text
and attached to the customer records. Manual data entry was removed from the system and the management team was provided
with a complete, searchable, and easy interaction history. The new way of working not only made the team more efficient but also
enhanced the correctness of data and changed voice communication into a valuable source of information for sales strategy
development.

4.2. Implementation Steps
4.2.1. API Configuration within Salesforce

In order to enable OAuth 2.0 authentication with token-based access in a secure way, a Connected App was created in
Salesforce. The app made it possible for the middleware to call the Salesforce REST APIs for reading and writing data.

To store the information that is specific to calls, the company has created Custom Salesforce objects namely Call Log,
Transcription, and Voice Metadata. They have gone ahead to define the fields for call start time, duration, recording URL,
transcription text, and sentiment tags so that they can be able to store the data in a structured way. They have also created Apex
triggers to facilitate the automation of the actions, such as when the lead status is changed upon the completion of the call or, in the
case of the presence of certain keywords (e.g., “pricing” or “demo”) in the transcription, the follow-up tasks are created
automatically.
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4.2.2. Softphone Setup (Using Twilio)

In the case of the softphone layer, the Twilio Programmable Voice APl was the right choice out of several options because of
its great performance, ability to grow with the company's needs, and low operational cost. With a WebRTC-based client from
Twilio, calling directly from the browser became possible, so Salesforce users could dial out or accept inbound calls right via the
CRM interface.

The Twilio client communicated with the RESTful middleware through secure WebSocket connections. The user action of
hitting the “Call” button in Salesforce led to the middleware creating an authenticated session token for Twilio and sending off the
call request via the Twilio Voice API. At the same time, the audio stream was captured with the help of Twilio’s recording feature.

After the call, Twilio delivered an HTTP POST request to the middleware with the location where the audio file can be
downloaded. At this point, the middleware starts the transcription process automatically, thus keeping the continuous data flow
open between the communication system and Salesforce.

4.2.3. Linking Voice Calls with Customer Records

Different identifiers were combined by the middleware in order to make sure that each call was contextually linked to the right
record in Salesforce. The softphone during a call sent the Salesforce Lead ID or Contact ID as a parameter to the endpoint. The
identifier was the one that was used to map the call details directly to the corresponding record in Salesforce. So, customer
timelines became consolidated, showing phone calls as well as emails, messages, and tasks. Users got an opportunity to open a lead
or an account record and instantly see previous call recordings, transcriptions, and analytics. The connection not only raised the
level of the follow-up but also made it possible to be more personalized and better informed.

4.3. User Interface Design

Salesforce's internal user interface underwent a major overhaul to provide a seamless communication experience. Through the
use of Lightning Components and Visualforce pages, a calling interface was directly integrated into the Salesforce layout. By
means of this interface, users had the ability to initiate a call, pick up a call, mute a call, or even hang up a call, all from within the
CRM interface; thus, they didn’t have to switch to another application.

Under the calling buttons, an ongoing transcription of the conversation was shown on the screen. This made the customer-
facing staff get instant updates on what was being talked about. The system highlighted the key words in different colors (e.g.,
“pricing” or “follow-up”) so that the sales representatives could be reminded of their next steps.

Moreover, the “Call Insights” tab was designed to provide a brief summary of the sentiment analysis performed and also, it
contained the key points that were discussed during the call. Thanks to this smart interface, the problem of multitasking was
avoided to a great extent, as sales reps were allowed to make calls, check history, and jot down notes all from one window.

4.4, Cost Analysis: Proposed Model vs. Traditional CTI Systems
A thorough cost comparison has made it very clear that the savings achieved by the integration based on the RESTful API are
very substantial.
Table 2. Cost and Performance Comparison of Traditional CTl and RESTful Integration

Component Traditional CTI (On-Premise) Proposed RESTful Integration
Initial Setup $20,000-$50,000 (hardware + licensing) | <$5,000 (middleware + API configuration)
Monthly Maintenance $2,000-$5,000 $300-$600 (cloud usage-based)
Scalability Hardware-limited Cloud-native, auto-scalable
Integration Time 8-12 weeks 3-4 weeks
Vendor Lock-in High Low (open API standards)
Customization Flexibility Limited Fully modular

The reduction in integration costs and ongoing operational costs of the organization was almost 70% and more than 60%,
respectively, by the replacement of the CTI hardware and vendor-locked software with RESTful APIs. The addition of a pay-per-
use model for speech transcription and cloud hosting has made it possible to keep the call recording cycle fully utilized, thus
eliminating waste because resources scale dynamically with the actual call volume.

Besides money-saving, productivity increases have also been very significant. It is estimated that sales representatives have

saved 15-20 minutes per call due to automated logging and transcription, which can be translated into a 25% total call-handling
efficiency increase.

109



Rupesh Shiramalla/ IJETCSIT, 2(1), 101-114, 2021

5. Results and Discussion
5.1. Quantitative Results

Various performance measures such as time efficiency, cost savings, and transcription accuracy were positively impacted by
the integration of the RESTful APl-based software in Salesforce. The data reflecting these changes were gathered within a three-
month observation period, comparing the system's performance before and after the integration.

5.1.1. Reduction in Call Handling and Data Entry Time

Before the integration, the average time for a sales call lifecycle which also included dialing, call recording, note-taking, and
CRM data entry was around 12 to 15 minutes per interaction. Total handling time with the automated system was brought down to
8-9 minutes, thus achieving a 35-40% increase in operational efficiency. It was the elimination of manual note transcription and the
creation of follow-up tasks, which have now been automated through the voice-to-text and tagging features, that accounted for
most of the productivity gains.

Moreover, the implementation of automated call logging has led to a reduction in the post-call administrative workload, which
is now only 30% of the time that was previously spent on it. As a result, the representatives have more time to interact with
customers instead of doing data maintenance. This enhancement in the situation of a team of 20 agents each making 40 calls on
average daily, has resulted in more than 25 extra hours of productive work per week which is equal to the work of two full-time
employees.

5.1.2. Cost Savings Through Open-Source Components

The goal of the proposed model is largely to make the system cost-efficient and, at the same time, maintain its quality. The use
of open-source technologies (Node.js, Flask, and WebRTC) and pay-per-use APIs (Google Cloud, AWS, or OpenAl Whisper)
allowed the organization to save a substantial amount of money on the infrastructure and the license part.

We performed a very detailed financial comparison that clearly showed a traditional CTI-based telephony system will require
an average monthly expenditure of maintenance, support, and licensing of approximately $3,200. Meanwhile, the RESTful API-
based integration costs (including cloud transcription and a minimal amount of storage) are only around $900-$1,100 per month,
resulting in nearly 65% cost savings.

Furthermore, the initial installation expenses were significantly lowered from roughly $25,000 for the proprietary CTI
hardware and installation to less than $5,000, which mostly accounted for the development and Salesforce configuration activities.
In essence, the demonstration led to the conclusion that small and medium-sized enterprises (SMEs) are able to attain
communications automation of an enterprise level, but at a small fraction of the traditional cost.

5.1.3. Transcription Accuracy and Latency Metrics

The transcription component's performance was measured by a dataset of 300 recorded calls that were different in accent,
language, and background noise. Both Google Cloud Speech-to-Text and OpenAl Whisper models have made considerable
accuracy achieving the average of 92.4% and 94.1% correspondingly. The reason for the higher accuracy of the Whisper model
was its ability to understand the context and its architecture that was more resistant to noise, thereby, making it an excellent source
for sales talks in the real world.

Transcription Performance: Accuracy vs Latency
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Fig 2. Transcription Performance: Accuracy vs Latency
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Latency, which means the time from when the call is done to when the transcription is fully uploaded, was changed to an
average of 12.8 seconds by asynchronous processing and caching optimizations. With this almost real-time transcription, sales
agents could be able to look at or share the call notes right after the conversations. In addition, about 85% of the calls were totally
transcribed and documented within 15 seconds, thus, ensuring that the CRM data were maintained with minimal interruption.

5.2. Qualitative Results
5.2.1. User Adoption and Satisfaction

Informal discussions with the sales force after the new changes were implemented indicate that people generally liked and
were happy with the changes. We handed out a well-organized feedback form to 25 people who use Salesforce daily and whose
work involves the interaction with the integrated system. The survey results showed that 88% of users found the new softphone
interface to be more user-friendly than the one they had before, with the main reasons for this being the convenience and the ease
of use.

Sales reps found the transcription viewer in real time especially helpful, as it showed the text of the call as it was being
spoken. With this tool, they could concentrate more on talking to the customer; at the same time, important points were being
recorded automatically. Also, the connected “Call Insights” panel was very warmly welcomed, as it could quickly give a summary
of the mood, the aim, and the following steps right after the conversation.

Looking at the situation from the management side, the enhanced clarity and accuracy of the reports were the reasons why the
supervisors were happy. They are now able to follow up on the calling activities, check the analytics of the sentiment, and assess
sales performances without having to depend on the traditional way of getting updates. In short, the easy and smooth way the new
system fit in with the Salesforce workflows was the main reason why the majority of users embraced the change and there was
little opposition to it.

5.2.2. Improved CRM Data Completeness and Analytics

CRM records were incomplete or inconsistent most of the time due to manual updates that were delayed or even skipped
before integration. After automation, the completeness of the data in the CRM increased by almost 50%, thus making it possible to
record every customer interaction in detail with accurate timestamps, transcription data, and tags.

The change made the reporting capabilities of Salesforce better. By way of illustration, sentiment analytics showed that the
tone of customers being positive led to conversion rates that were 22% higher, thus enabling the team to adjust their
communication strategies. The use of data was a wonderful way of confirming that Salesforce was not just a CRM but a dynamic
decision-support system.

5.3. Comparative Analysis
5.3.1. Performance Against Commercial CTI Integrations

In order to evaluate the efficiency of the system, the RESTful API-based integration was measured against two best-in-class
commercial CTI solutions that are commonly used with Salesforce: RingCentral CTI Adapter and Cisco Unified Contact
Integration.

Table 2. Comparative Performance and Cost Analysis of CTI Platforms and RESTful Model

Parameter RingCentral CTI| Cisco CTI [Proposed RESTful Model
Integration Cost (Setup + Licensing) $30,000 $40,000+ <$5,000
Monthly Operating Cost $2,500 $3,000+ $900-$1,100
Average Call Log Latency 4-5seconds  [6-7 seconds 3-4 seconds
Transcription Support Limited (Add-on) [ Not native Fully integrated
Customization Flexibility Moderate Low High
Average Accuracy of Logs 85-88% 90% 94%

The new system beat both commercial solutions in terms of flexibility, cost-effectiveness, and scalability. Although
commercial CTls provided stable ecosystems and vendor support, their enclosed architectures restricted users from making
changes, and thus, they became more dependent. On the other hand, the RESTful method gave the user full freedom over API
endpoints, workflow logic, and Al model selection.
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5.3.2. Trade-offs: Cost vs. Accuracy vs. Scalability

Although the proposed model had several benefits, it also had a few trade-offs. While transcription accuracy was at a very
competitive level, it was still a bit of a challenge that the system was sensitive to environmental noise and overlapping speech,
especially in a multi-speaker scenario. Nevertheless, in a situation where there is a high-volume enterprise deployment, it will be
necessary to carry out horizontal scaling and load balancing in order to maintain low latency. These compromises are permissible
given the great cost benefit of the system and its ability to be deployed on the open cloud infrastructure.

5.4. Business Impact
5.4.1. Enhanced Sales Insights and Customer Engagement

Enhancing data-driven sales insights was essentially the major change among the outcomes resulting from the integration. The
speech of every interaction was automatically converted into text and the content was also tagged, thus the sales executives had a
preeminent view of the clients' behavior patterns. Sentiment tracking brought the sales team on the frontline dissatisfied customers
could be identified at an early stage and also, good quality leads were emphasized by the sales people observing the interaction of
the conversation.

As an instance, the analysis of a recurring phrase over the duration of 3 months showed that those clients who used the words
“trial extension” or “discount” were 35% more likely to be converted if someone got in touch with them within 24 hours after their
call. These findings led the team to determine the follow-up time more precisely thus they were able to increase the closure rate by
18%.

Moreover, the company also benefited from the integration internally in regard to training and quality assurance. The real
conversations were converted into texts, which later on were utilized as learning resources for newcomers; thus, mentoring through
scenario-based training became more efficient. The implementation led to the achievement of a 12% increase in first-call resolution
(FCR) in the sales department, which was measurable.

5.4.2. ROI and Productivity Gains
By a holistic return on investment evaluation, it was revealed that the apparatus was self-sufficient in less than half a year. The
money saved through the decreased licensing fees, together with the time efficiency gains, was converted into real business value.

In a quite quantitative manner, if an average sales representative's hourly rate is considered to be $35, then the reduction of 20
minutes per call can be calculated to be around $12 in labor savings per interaction. Hence, for 1,000 calls a month, the savings
will be $12,000 on a recurring basis, not counting the accelerated lead follow-up and the improvement in conversion rates as
additional benefits.

On the other hand, the integration helped the company to become a data-centric culture where the decisions were made based
on the analytics rather than the manager's gut feeling. Sales managers noticed that with the access to the complete voice data, their
strategic forecasting became 25% more accurate and simultaneously, customer satisfaction scores increased by 15% as a result of
quicker and more informed responses.

6. Conclusion and Future Scope
6.1. Summary

The study has powerfully shown how integrating a softphone system directly into a CRM system like Salesforce via a cheap
RESTful API can yield highly efficient results. The hypothetical experiment was able to confirm that a slim, modular middleware
layer around can functionally user satisfaction, be able to substitute the traditional Computer Telephony Integration (CTI) systems.
In essence, the different modules of the CRM, softphone, and transcription could interact via RESTful APIs most of the time, thus
lowering the complexity and cost of operations considerably. There were no data accuracy or real-time responsiveness issues
despite this.

To put a number on it, the case of Salesforce has pointed out the tangible improvements in the working efficiency of the call
center: the average call handling time was cut almost by 40%, and the transcription delay was less than 15 seconds, while the data
completeness of the CRM was increased by more than 50%. The company, moreover, was able to save about 65% of its costs just
by switching from the proprietary telephony infrastructure to open-source technologies and pay-per-use APIs. On the other hand,
the system was able to attract users' attention and engagement, and thus, the team that took customer engagement to the next level
was empowered and supported with valuable insights fetched out of the automated voice-to-text analytics.
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In brief, their discoveries support that the integration based on RESTful APIs is a socially and economically viable model for
CRM ecosystems of the future. Hence, it is a unified communication platform that closely connects human conversations with
digital intelligence, thus facilitating businesses to milk more revenue out of every customer interaction while effectively managing
their operational resources.

6.2. Future Scope

The framework set up in this research forms the basis of future improvements, which technically can be increased significantly
and can add more business value. One of the potential upgrades is the integration of Al-driven analytics for emotion detection and
sentiment scoring. Incorporating deep learning models like recurrent neural networks (RNNSs) or transformer-based architectures
would enable the system to determine tone, emotion, and even stress levels instantaneously. Consequently, the CRM would be able
to purposely recognize customer emotions for example, irritation, contentment, or excitement during conversations, give sentiment
quantitative measures, and thus, create the possibility of a customer engagement strategy aimed at enhancing customer loyalty and
retention through customer experience improvement.

The next significant change is about widening the scope of the framework to cover other CRM platforms besides Salesforce.
The middleware, thanks to its modular RESTful API design, can be easily changed to work with such systems as HubSpot, Zoho,
or Microsoft Dynamics 365 by a few configuration adjustments. As long as these CRMs provide RESTful interfaces, the cross-
CRM interoperability could be realized fully by endpoint mapping and authentication changes, which would give companies the
freedom to install the framework in their CRM regardless of the ecosystem they have chosen.

Localizing speech-to-text and NLP operations on edge hardware would facilitate instant voice interaction even where there is a
weak or no network connection. In this way, salespeople operating in hard-to-reach areas would be able to make audio recordings,
get transcripts, and perform analyses offline; once network access is available, the data would be uploaded to the CRM. By doing
so, the approach would not only diminish the waiting time but also increase the system's reactivity and enhance security, as
sensitive conversations would be stored on local devices.

Moreover, the incorporation of the predictive sales analytics and automation features is a radical idea to be considered for the
next phases. By linking variables like voice features, sentiment, and usage of words with the rate of sales, the tool could provide
the generation of sales lead scoring models and the automatic creation of follower communication strategies.
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