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Abstract

This paper presents a comparative analysis of declarative and programmatic approaches to workflow automation
within the Salesforce platform. As organizations increasingly rely on Salesforce to streamline business processes,
choosing the appropriate development model declarative (no-code/low-code) or programmatic (code-based) is
critical for ensuring scalability, maintainability, and alignment with enterprise goals. Declarative tools such as
Flow, Process Builder, and Workflow Rules enable rapid implementation of automation by non-developers,
supporting use cases including approval workflows, guided screens, and record-triggered processes. However,
these tools may be limited in handling complex logic, bulk data operations, and long-term governance. In contrast,
programmatic tools such as Apex and Lightning Web Components (LWC) offer enhanced flexibility, advanced
integration capabilities, and superior performance for complex scenarios. Case studies involving HR onboarding,
quote calculations, and ERP integrations demonstrate practical applications and trade-offs of each model. The
paper advocates for a blended architectural approach leveraging declarative tools for orchestration and
programmatic tools for specialized logic guided by a ‘“declarative-first” strategy. It also emphasizes the
importance of modular design, DevOps integration, and cross-functional collaboration in building future-ready
Salesforce solutions. This research provides actionable insights for architects, developers, and administrators
seeking to optimize workflow automation in enterprise Salesforce environments.
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L Introduction

Sales force has established itself as a dominant force in the realm of cloud computing and enterprise
software. Originally launched as a customer relationship management (CRM) platform, it has grown into a
comprehensive ecosystem that supports application development, analytics, marketing automation, customer
service, and more. One of the core innovations behind Salesforce’s widespread adoption is its low-code/no-code
development paradigm, which democratizes app creation and allows business usersoften referred to as admins to
design and deploy workflows, forms, and automation without traditional programming (Zheng et al., 2023).

This paradigm is manifested in tools like Flow, Process Builder, and historically Workflow Rules. These
tools enable non-developers to model complex business processes using a visual interface. Declarative tools lower
the barrier to entry for enterprise application development, enabling quicker time to value and more agile
responses to changing business needs. As organizations evolve, the ability to iterate rapidly without waiting for
full development cycles becomes a competitive advantage.

However, Salesforce also caters to programmatic developers through its proprietary languages and
frameworks Apex for backend logic and Lightning Web Components (LWC) for frontend interactivity. These
tools allow for granular control, integration with external systems, advanced data processing, and custom UI
development. As such, Salesforce offers a hybrid model: business users can work quickly with declarative tools,
while developers can handle complex scenarios with code.

In real-world enterprise settings, this dual nature of the platform leads to a key architectural
consideration: how should organizations balance declarative and programmatic development? Choosing the right
strategy is crucial for ensuring long-term maintainability, performance, and scalability of Salesforce
implementations (Zheng et al., 2023).

1.2. The Declarative vs. Programmatic Dilemma

With both declarative and programmatic options available, Salesforce architects and development teams
often face a strategic dilemma: When should one choose Flow or Process Builder, and when is Apex or Lightning
Web Components the more appropriate choice? There is no one-size-fits-all answer, as the decision is often shaped

www.ijeijournal.com Page | 266


http://www.ijeijournal.com/

Designing Scalable Salesforce Workflows: Declarative and Programmatic Models in Practice

by the complexity of business logic, the technical proficiency of the team, the need for scalability, and the
governance models in place.

Declarative tools are compelling for several reasons. They allow for rapid prototyping, lower development
overhead, and more intuitive visualization of business processes. Admins can quickly deploy automation to
respond to business changes, such as updating records, sending notifications, or assigning tasks. These tools are
especially suitable for small to medium-sized workflows with predictable behavior and minimal dependencies.

However, as business requirements grow in complexity such as when integrating with external systems,
performing bulk data operations, or applying conditional logic across multiple objects declarative tools may
become brittle or insufficient. In these cases, programmatic solutions provide greater control, flexibility, and
efficiency, albeit at the cost of requiring development skills, testing infrastructure, and robust governance.

Thus, the “declarative vs. programmatic” decision is not merely a technical one; it is a strategic choice
that impacts project timelines, resource allocation, platform governance, and long-term maintainability. Without
a clear decision-making framework, organizations risk creating technical debt by either overusing declarative
tools in complex scenarios or overengineering simple processes with unnecessary code ( Brabrand et al ., 2000)

1L Understanding Declarative Tools in Salesforce
2.1. Flow (Record-Triggered, Screen Flows, etc.)

Salesforce Flow has become the flagship declarative automation tool in the platform, replacing earlier
tools like Workflow Rules and Process Builder. It provides a robust, flexible, and visual way to build automation
logic without writing code. Flows can be triggered automatically based on data changes (Record-Triggered
Flows), initiated by users through Ul forms (Screen Flows), or run on a schedule (Scheduled Flows). This
flexibility makes Flow an essential component of Salesforce’s low-code offering.

Record-Triggered Flows are used to automate back-end logic, such as updating related records, creating
new records, sending notifications, or invoking subflows based on changes to a Salesforce record. These flows
execute in real time and can be configured to run either before or after the database operation similar in behavior
to Apex triggers (Zheng et al., 2023).

Screen Flows, on the other hand, enable guided user experiences, often used in scenarios like customer
service scripts, multi-step onboarding forms, or internal request submission processes. Admins can design these
flows with screen components, decision logic, and input validation, providing an interactive front-end without
requiring development of a full Lightning Web Component.

A key advantage of Flow is that it supports conditional logic, loops, subflows, and even invocable Apex
classes, allowing it to handle moderately complex business processes while maintaining a visual structure. With
the 2023 and 2024 platform enhancements, Flow now also includes improved debugging tools, rollback handling,
and support for custom error messages. However, as powerful as Flow is, it does have limitations. Flows are
subject to Salesforce governor limits, which can cause automation to fail silently under large data volumes.
Additionally, complex flows with nested decision trees and loops can become hard to maintain, especially in large
orgs with many contributors (Lu et al., 2024).

2.2. Process Builder (Legacy)

Introduced in 2015, Process Builder was once considered the next generation of declarative automation
after Workflow Rules. It allowed admins to build flows of conditional logic in a point-and-click interface, enabling
actions such as record updates, email notifications, task creation, and flow invocations.

However, as Salesforce matured and the limitations of Process Builder became more apparent, its role
began to diminish. Most notably, Process Builder lacks bulkification, meaning it does not handle large record sets
efficiently. In addition, it executes asynchronously and often introduces unpredictable behavior when combined
with other automations. Salesforce officially announced the deprecation of Process Builder in favor of Flow,
encouraging all customers to transition their existing logic. While Process Builder is still supported, it is no longer
actively enhanced, and all new development should be directed toward Flow.

Organizations still using Process Builder must plan their migration strategy carefully. Tools like
Salesforce’s Migrate to Flow tool, as well as third-party DevOps platforms, help facilitate this transition. Still, the
process involves more than just translation it often requires a rethinking of process structure to align with Flow’s
different execution model (Weinmeister et al., 2019).

2.3. Workflow Rules (Deprecated)

Workflow Rules were the original automation tool in Salesforce and have been around since the
platform’s early days. They provide simple, rule-based logic that performs actions like sending email alerts,
creating tasks, updating fields, or sending outbound messages based on field-level criteria.

While Workflow Rules are easy to use and were once a cornerstone of Salesforce customization, they
are inherently limited in functionality and flexibility. They cannot support complex branching, do not allow
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looping or user input, and are triggered only after record save. Furthermore, multiple Workflow Rules on the same
object execute independently, often leading to unpredictable sequencing of actions.

In 2022, Salesforce formally announced the retirement of Workflow Rules, with no new enhancements
or development planned. All workflow logic must eventually be moved to Flow. The Migrate to Flow tool assists
in this conversion, but the migration process is rarely straightforwardespecially for legacy orgs with deeply nested
workflows across multiple objects. From a governance and compliance standpoint, Workflow Rules are now
considered legacy technical debt. Their lack of transparency, testing capabilities, and version control make them
unsuitable for modern Salesforce development practices, particularly in enterprises with mature DevOps pipelines
(Ciechan et al., 2023).

2.4. Advantages of Declarative Tools

Declarative tools in Salesforce primarily Flow offer significant advantages, especially for organizations
aiming to increase agility, reduce time-to-market, and empower business users to contribute to digital
transformation initiatives. Their visual nature, ease of use, and low entry barrier make them an attractive choice
for routine process automation.

One of the primary strengths of declarative tools is rapid deployment. Admins can develop and publish
automation logic without lengthy development cycles. This is particularly beneficial for business teams that
require frequent changes based on evolving operational needs. Declarative tools also support modular
development, allowing reuse through subflows and invocable actios.

Another advantage is that declarative tools do not require deep programming knowledge, enabling cross-
functional collaboration between technical and non-technical stakeholders. This facilitates faster feedback loops
and greater alignment between business goals and system behavior.

In environments with straightforward business processes such as task assignment, approval routing, or
field updates declarative tools often outperform code-based solutions in terms of speed, cost, and simplicity. With
enhancements like fault handling, advanced decision logic, and debugging support, Flow has closed many gaps
that previously existed between declarative and programmatic solutions.

However, declarative tools are not without challenges. They can become difficult to manage at scale,
especially when there are many interconnected flows or when flows grow too large and complex. Version control
is also more difficult, as declarative metadata is not always easily tracked in source repositories. Moreover,
governor limits and runtime behavior can pose challenges in high-volume scenarios (Gupta 2019).

I11. Programmatic Tools in Salesforce
3.1. Apex Triggers

Apex Triggers

Event-Driven

Insert
Update
Delete
Undelete

Fine- Bulk Trigger
Grained Processing Handler
Control Pattern

Figure 1 : Apex Triggers, programmatic Tools in Salesforce.

Apex Triggers are a foundational component of programmatic automation in Salesforce. They enable
developers to write code that responds to changes in data at the database level. Triggers are event-driven, meaning
they fire automatically when a record is inserted, updated, deleted, or undeleted. This gives developers the power
to implement custom logic that executes before or after these data operations.
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Unlike declarative automation, Apex Triggers provide fine-grained control over the order of execution
and allow for sophisticated logic handling, such as cross-object updates, recursive control, and exception handling.
Triggers can be used to call Apex classes, perform calculations, enforce complex validation rules, or integrate
with external systems. They also support bulk processing, which is essential in environments where thousands of
records may be processed in a single transaction.

Triggers are typically kept lean by adhering to the “Trigger Handler” pattern, which separates business
logic into Apex classes. This improves maintainability and testability. Developers often implement additional
safeguards in triggers, such as recursion guards and asynchronous callouts, to ensure performance and data
integrity.

While powerful, Apex Triggers require a deep understanding of Salesforce's execution context—
including order of operations, governor limits, and transactional boundaries. Poorly written triggers can lead to
data inconsistencies, unexpected behaviors, or hitting system limits, which can degrade performance (Keel 2016).

3.2. Apex Classes and Services

Apex Classes are reusable units of code written in Salesforce's proprietary Apex language. These classes
allow developers to encapsulate business logic, perform data operations, and integrate with external systems
through REST/SOAP APIs. They can be invoked from triggers, batch jobs, Lightning components, and Flow (via
invocable methods), providing a consistent and modular approach to programmatic development.

Apex Classes often serve as service layers that abstract and centralize business logic, following object-
oriented principles such as encapsulation, inheritance, and polymorphism. This improves the maintainability,
reusability, and testability of code, especially in large projects where logic is shared across multiple components
(Salzer et al., 2023).

Enterprise applications often leverage Apex Classes for tasks such as:

. Complex data transformations

. Multi-step transactional workflows
. Dynamic record manipulation

. Integration with third-party systems
. Custom error handling and logging

To support scalability, developers also use asynchronous processing patterns, such as @future,
Queueable, Batchable, and Schedulable interfaces, which are implemented through Apex Classes. These enable
large data volumes to be processed without hitting governor limits and improve user experience by deferring
heavy operations. Best practices around Apex Class development include the use of custom exceptions, layered
architecture, and thorough unit testing with assertions and coverage thresholds. Developers also employ
dependency injection and interface-based design to increase testability and decouple business logic from database
logic (Keel 2016).

3.3. Lightning Web Components (LWC)

LWC represent the modern front-end development model
in Salesforce, built on web standards like E38+, Shadow
DOM, and custom HTML elements.
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Figure 2: A flow chat of Lightning Web Components.
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Lightning Web Components (LWC) represent the modern front-end development model in Salesforce,
built on web standards like ES6+, Shadow DOM, and custom HTML elements. They enable developers to create
responsive, modular, and high-performance user interfaces directly within the Salesforce platform.

Unlike earlier frameworks like Aura, LWC is lightweight, faster, and more maintainable. It promotes the
separation of concerns between Ul and business logic, allowing for clean component-based development. LWCs
are used extensively for building custom user interfaces, dashboards, wizards, and mobile-friendly applications
on the Salesforce Lightning Experience and Salesforce Mobile App.

LWC supports event-driven architecture, allowing components to communicate with each other and respond to
user interactions in real time. It also integrates seamlessly with Apex, enabling server-side logic and data retrieval.
This makes LWC ideal for use cases involving:

. Dynamic data visualization

. Real-time form validation

. Interactive dashboards

. Multi-step guided processes

. Integration with JavaScript libraries (e.g., D3.js, Chart.js)

One of the most powerful aspects of LWC is its support for custom Ul logic, including modal dialogs, dependent
picklists, conditional rendering, and drag-and-drop interfaces—capabilities that are challenging to replicate using
only declarative tools.

Developing LWCs requires knowledge of JavaScript, HTML, and Salesforce's component lifecycle
hooks. This increases the technical barrier compared to declarative tools, but it unlocks significantly greater
potential for customization. From a DevOps perspective, LWC components can be version-controlled, tested, and
deployed as part of CI/CD pipelines, aligning with modern software engineering practices (Tangudu et al., 2023).

3.4. Advantages of Programmatic Approaches

Programmatic development in Salesforce offers unparalleled control, scalability, and flexibility, making
it indispensable for addressing complex business requirements that exceed the capabilities of declarative tools.
One of the primary advantages is the ability to implement advanced logic developers can create intricate
workflows involving layered conditions, nested loops, and comprehensive exception handling, all of which are
difficult or impossible to achieve with point-and-click solutions like Flow. Additionally, programmatic
approaches allow for performance optimization; Apex and Lightning Web Components (LWC) can be fine-tuned
for handling large data volumes, asynchronous processing, and computationally intensive operations, helping to
avoid governor limits and enhancing the overall user experience.

Another significant benefit is the seamless compatibility of programmatic assets with modern DevOps
practices. Since Apex classes and LWC files are text-based, they integrate naturally with version control systems
like Git, enabling teams to manage changes through branching, rollback, and automated deployments.
Furthermore, programmatic solutions encourage modular and reusable design. By leveraging service-layer Apex
classes and component-based Ul logic, teams can improve maintainability, conduct unit testing more efficiently,
and foster better collaboration across development roles (Jaulkar et al., 2024). Programmatic tools also shine in
system integration. They enable robust connections to external APIs, support encryption and secure data handling,
implement custom error retry logic, and facilitate integrations with critical enterprise systems like ERP, HRMS,
and financial platforms. These capabilities are essential in complex, distributed enterprise environments where
declarative tools fall short.

However, these advantages come with trade-offs. Programmatic development demands a higher level of
expertise, longer development and testing cycles, and stricter governance to avoid pitfalls such as technical debt,
security vulnerabilities, and maintainability issues. When misused or overused, code can become a liability rather
than an asset.

Despite these challenges, in scenarios where complexity, precision, and scalability are critical,
programmatic tools are often the only viable path. They not only extend the native capabilities of the Salesforce
platform but also ensure that enterprise-grade requirements can be met with performance and reliability. In a well-
balanced architecture, code-based solutions serve as a powerful complement to declarative tools, together enabling
comprehensive and scalable Salesforce implementations (Lai et al., 2023).

Iv. Comparative Analysis: Declarative vs. Programmatic
4.1. Performance and Scalability
Performance and scalability are critical considerations in enterprise-grade Salesforce implementations.
Declarative and programmatic tools perform differently under stress, and understanding these differences helps
architects design solutions that can grow with business demands (Zheng et al., 2023).
Declarative tools, particularly Flows, have come a long way in terms of performance. With the
introduction of asynchronous path execution and the ability to run before-save flows, the platform has addressed
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many early limitations. However, Flows still struggle under heavy data loads due to Salesforce’s governor limits.
For example, loops that update many records can easily consume available CPU time or exceed the number of
allowed DML statements or SOQL queries. Although tools like collection processing and asynchronous subflows
have improved Flow's scalability, they remain constrained by the underlying execution engine.

Programmatic solutions, especially Apex, offer more granular control over resource consumption.
Developers can write bulk-safe code that adheres to governor limits, implement queueable or batch processes for
large volumes, and optimize database operations using selective queries and transaction management. In high-
volume environments, such as data migration or nightly processing of thousands of records, Apex outperforms
declarative automation both in execution speed and reliability (Keel 2016).

Moreover, Lightning Web Components (LWC) allow for performance optimization on the client side,
offloading some processing from the server and improving user experience. This becomes especially important
for highly interactive Uls and dashboards that fetch or display large data sets (Tangudu et al., 2023).

4.2. Maintainability and Readability

While performance is a critical factor in Salesforce solution design, maintainability and readability often
play a more decisive role in ensuring long-term sustainability. These attributes influence how easily teams can
troubleshoot issues, implement enhancements, and onboard new team members especially in enterprise
environments with evolving requirements and frequent deployments.

Declarative tools, particularly Flow, provide a highly visual and intuitive representation of logic, making
them accessible to business users, admins, and other non-developer stakeholders. This visual format encourages
collaboration between functional and technical teams, as the logic is easier to interpret without reading code.
However, this strength can become a liability as complexity increases. Flows with numerous decision branches,
nested loops, subflows, and asynchronous elements can quickly become difficult to read, maintain, or debug
especially in the absence of consistent naming conventions, documentation, or architectural patterns. Additionally,
Flows are not inherently well-suited for version control or automated change tracking, which presents challenges
for teams working in multi-developer environments or following a DevOps lifecycle.

Conversely, programmatic solutions like Apex offer superior long-term maintainability, particularly for
large-scale or mission-critical applications. Code can be modularized, documented, and unit tested, enabling clear
separation of concerns and reducing the risk of unintended changes. Developers can also implement robust tooling
and processes around code management, including Git-based version control, automated testing, code reviews,
and CI/CD pipelines. These capabilities improve collaboration, ensure traceability of changes, and support
structured deployment practices. In regulated or audit-sensitive industries, where every logic change must be
recorded and justified, these programmatic practices are not just beneficial they’re often essential (Dillmann
etal.,2024).

4.3. Complexity Handling

Business requirements often evolve in unpredictable ways, leading to increasing process complexity. The
ability of a tool to handle conditional logic, data dependencies, error handling, and modularization becomes a key
differentiator. Declarative tools such as Flow can handle moderate complexity through decision elements,
subflows, and formula evaluations. However, as the number of conditions and branches increases, the flow
diagram may become visually cluttered and harder to debug. Additionally, Flows are limited in their ability to
manage dynamic input types, reusable logic modules, or generic error handling across different branches.

Programmatic tools excel in complex scenarios. Developers can use custom classes, reusable methods,
exception handlers, and interfaces to implement sophisticated logic. For example, a requirement to calculate
quotes based on dynamic pricing tiers, discount structures, and product bundles across multiple objects is often
best managed through Apex due to its superior data manipulation and control structures. Moreover, code is
inherently modular. Business rules can be isolated in their own classes or services, and shared logic can be reused
across components, flows, and even other applications via APIs (Ji-In et al., 2024).

4.4. Deployment and Testing

Deployment and testing are critical aspects of application lifecycle management. They influence the speed,
accuracy, and risk level of moving changes between environments. Declarative tools like Flows are easier to
deploy using Change Sets or tools like Salesforce DevOps Center. They do not require code coverage, and admins
can often make and deploy changes quickly. However, declarative changes are difficult to test automatically.
While Flow does support some level of error handling and debug logs, there is no native unit testing framework
equivalent to what exists for Apex.

Moreover, without integration into robust version control and CI/CD pipelines, managing large numbers
of Flows across sandboxes and production environments becomes error-prone. Teams often struggle with
visibility into what has changed, and there's a higher risk of accidental overwrites or regression errors.
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Programmatic tools shine in this area. Apex code must be tested with unit tests that achieve at least 75%
coverage before deployment. These tests can be automated, organized into test suites, and integrated into
continuous integration processes. Code artifacts are text-based, making them easy to version, compare, and merge
in Git or other repositories. In enterprise environments with formal release processes and compliance needs,
programmatic tools offer better testing and deployment discipline, reducing risk and improving release velocity
(Ye et al., 2023).

4.5. Governance and Change Management

Effective Salesforce development requires strong governance frameworks and change management
policies. These ensure consistent architecture, prevent duplication, and reduce the accumulation of technical debt.
Declarative tools, due to their accessibility, can introduce challenges in governance. Multiple admins may build
overlapping flows or automation without centralized control. There’s also limited visibility into impact analysis
understanding what a change to one flow might affect elsewhere in the org. While tools like Salesforce DevOps
Center and Unlocked Packages are beginning to address these concerns, declarative assets still lack the maturity
of code-based governance tools.

Programmatic development, by contrast, aligns well with traditional IT governance models. Developers
use branching strategies, peer reviews, code scans (e.g., PMD, CodeScan), and CI/CD pipelines to enforce policies
and detect architectural violations early. Role-based access controls and repository management tools add further
layers of protection and transparency. Furthermore, organizations can apply naming conventions, layered
architecture, and logging standards to ensure that programmatic solutions remain consistent and understandable.
This level of discipline is harder to impose across many independent declarative components (Neubarth et al.,
2016).

V. Enterprise Use Case Evaluation

5.1. HR Onboarding Process

One of the most prevalent enterprise use cases for Salesforce automation is the employee onboarding
process managed by Human Resources (HR) departments. This process typically consists of a series of structured
and predictable tasks, such as capturing new employee details, assigning onboarding responsibilities to HR and
IT personnel, generating welcome emails, and initiating provisioning requests for hardware, software licenses, or
system access. Given the relatively linear and consistent nature of these steps, this use case aligns exceptionally
well with Salesforce’s declarative tools, particularly Record-Triggered Flows and Screen Flows.

HR Onboarding Process

New Employee
Record

Record-

Triggered Flow

Backend
Actions

Guided
Interface

Figure 3: HR Onboarding Process in Salesforce

For example, when a new employee record is created in a custom object like Employee c, a Record-
Triggered Flow can automatically perform backend actions such as updating associated records, creating task
assignments for relevant departments, and sending email notifications to HR staff. In tandem, a Screen Flow can
be used to present a guided user interface for HR representatives, walking them through a structured checklist to
ensure that all onboarding tasks are completed in accordance with policy and compliance standards. This approach
enhances consistency while reducing manual oversight (Siiveges et al., 2024).

The benefits of using declarative automation for this scenario are clear. Rapid iteration is a major
advantage; HR onboarding processes often evolve due to changes in policy or organizational structure. Declarative
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flows enable administrators to adjust workflows quickly without requiring full development cycles or code
deployments. Additionally, the low complexity of most onboarding processes often involving straightforward
steps without extensive branching logic makes them an ideal candidate for Flows. Another significant benefit is
stakeholder accessibility: HR teams can easily understand and even contribute to the design and review of the
Flow logic, improving transparency and collaboration between technical and non-technical users.

Moreover, Flow Builder supports modularization through subflows, which promotes maintainability and
reusability. For instance, the automation logic for task creation, welcome email generation, and IT provisioning
requests can each be encapsulated in separate subflows. This not only simplifies troubleshooting but also allows
for targeted updates when specific components of the onboarding process need adjustment (Radev et al., 2023).

5.2. Complex Quote Calculation

In complex industries such as manufacturing, insurance, and telecommunications, the quote calculation
process often involves hundreds of variables, intricate pricing models, and highly dynamic business rules.
Generating a quote in these scenarios may require aggregating data from multiple objects, applying conditional
calculations based on customer segments or product types, incorporating tax rules, and enforcing discount logic
tied to user roles, geographic regions, or contractual terms. The complexity and variability involved make this use
case particularly challenging for declarative tools like Flow, which would struggle to model such logic without
becoming unwieldy, error-prone, and nearly impossible to maintain or test effectively.

Programmatic tools, especially Apex Classes and Triggers, are far more suitable for this level of
complexity. Developers can design a robust Quote Service Apex Class that encapsulates the various elements of
quote generation. This might include retrieving pricing and configuration data from custom objects or external
data sources, performing multi-layered calculations using conditional logic, applying tiered pricing structures, and
integrating with third-party APIs for real-time currency conversion or regulatory compliance validation. Apex
allows this business logic to be abstracted into reusable and maintainable code modules that can be updated
independently as business rules evolve (Xue-bin et al., 2013). To support performance and scalability,
asynchronous processing techniques such as Batch Apex or Queueable Apex can be used to handle large volumes
of quote records without breaching governor limits. Additionally, programmatic solutions enable comprehensive
unit testing, advanced exception handling, and detailed logging ensuring accuracy, auditability, and resilience
under heavy workloads. These features are essential for quote calculations that impact customer satisfaction, sales
performance, and revenue integrity.

Ultimately, this use case underscores the strength of programmatic development in scenarios where
business complexity, scalability, and precision are non-negotiable. While declarative tools offer simplicity and
speed for less demanding workflows, they fall short when required to execute nuanced, compute-intensive logic
at scale. In contrast, Apex provides the fine-grained control, performance optimization, and modular structure
necessary to deliver robust, real-time quote generation systems that meet enterprise-grade standards (Keel 2016).

5.3. Approval Workflows Across Objects

Approval workflows are a critical component of enterprise Salesforce implementations, especially in
organizations that require rigorous oversight, compliance tracking, and structured decision-making. These
workflows often span multiple stages and objects, such as Opportunities, Contracts, and Quotes, and may involve
routing records to various approvers, sending automated reminders, capturing approval history, and enforcing data
integrity rules. While Salesforces native Approval Processes and Flow-based automation are well-suited for
handling simple or linear approval paths, more complex scenarios involving cross-object relationships, dynamic
routing, and conditional validation often necessitate the use of programmatic logic.

In these multifaceted workflows, a hybrid architecture is typically the most effective solution. For
example, Flows can be used to visually manage the progression of a record through a predefined or user-
configurable sequence of approvers. This allows functional users and stakeholders to easily comprehend and
interact with the logic. However, when the approval process involves validating data across related objects such
as ensuring a Quote’s discount matches a threshold set in the Contract or when business rules change based on
the user's role or geographic region, Apex Triggers and Invocable Apex methods become essential. These
programmatic elements can execute custom logic, enforce business constraints, and even perform complex DML
operations that Flows alone may not handle efficiently or within governor limits.

This blended approach offers several advantages. Declarative tools provide an accessible, maintainable
interface for business stakeholders and admins, making it easier to monitor and adjust approval steps.
Simultaneously, Apex ensures that data operations, security checks, and exception handling are executed with
precision and consistency. Invocable Apex methods bridge the two worlds, allowing Flows to tap into complex
backend logic without becoming overly complicated themselves.

Maintaining such a hybrid system does, however, require disciplined documentation, version control, and
governance. Since both declarative and programmatic components are involved, any changes must be tracked
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carefully to avoid regressions or conflicts during deployment. Leveraging tools like Salesforce DevOps Center,
unlocked packages, or third-party solutions can help ensure synchronization and traceability (Wilfong et al.,
2024).

5.4. System Integrations (ERP, External APIs)

System integrations are a vital component of many enterprise Salesforce implementations, particularly in
organizations that rely on complex, distributed systems. These often involve connecting Salesforce to Enterprise
Resource Planning (ERP) platforms, Human Resource Information Systems (HRIS), financial software, and third-
party APIs. Integration use cases typically demand real-time or scheduled data synchronization, secure
authentication, robust error handling, and data transformation all of which are essential for maintaining business
continuity and operational efficiency.

While Salesforce Flow and the External Services framework do support HTTP callouts, their capabilities
are relatively limited for enterprise-grade scenarios. Declarative integrations often fall short when it comes to
handling complex authentication mechanisms such as OAuth 2.0 token refresh, implementing retry logic for failed
API calls, logging detailed error messages, or managing large datasets with pagination and batching. These
limitations make declarative tools insufficient for mission-critical integrations that require high resilience and
precision (Bowen et al., 2023).

In contrast, Apex offers a comprehensive and flexible toolkit for handling external system integrations.
Developers can write custom HTTP callout logic using the Http, Http request, and Http response classes, giving
them full control over request structure, headers, and response parsing. Additionally, Apex supports long-running
asynchronous operations through the Continuation pattern, and Named Credentials can be used to securely store
authentication tokens and manage login flows. Apex also allows developers to implement custom error-handling
logic, including retries for timeouts, fallbacks for API schema mismatches, and logic branching for non-200 HTTP
responses. To further enhance integration workflows, Salesforce provides Queueable Apex, Platform Events, and
Change Data Capture (CDC) allowing for scalable orchestration, near real-time messaging, and reliable system
coordination.

These capabilities make programmatic approaches essential for enterprise system integration, especially
in environments with strict uptime requirements, complex data structures, or regulatory compliance mandates.
Unlike declarative tools, Apex enables developers to build robust, maintainable, and secure integration logic with
full support for testing, monitoring, and traceability (Mutukula et al., 2025).

VL Best Practices for Blended Architectures
6.1. Use Declarative First, Then Code

One of the most widely accepted best practices in Salesforce architecture is to adopt a “declarative-first,
then programmatic” approach when designing automation solutions. This strategy aligns with Salesforce’s core
philosophy as a low-code platform, emphasizing agility, speed of development, and broad accessibility without
compromising scalability or performance. The idea is to begin by implementing business logic using declarative
tools such as Flow or Approval Processes and only escalate to Apex code when the problem’s complexity,
performance requirements, or extensibility demands exceed what declarative tools can effectively handle.

There are several compelling reasons to favor declarative tools as the starting point. Declarative logic is
easier to implement, test, and modify by a wide range of stakeholders, including non-developers such as business
analysts and system administrators. It minimizes development overhead, reduces reliance on extensive unit
testing, and typically requires less orchestration during deployment. Furthermore, the visual interface of tools like
Flow fosters better collaboration and transparency between technical and non-technical users, making it easier to
document and validate logic during the development process.

However, this approach must be applied strategically and with discernment. Not every use case is suited
to declarative automation simply because it can be implemented that way. For instance, using Flow to handle
recursive loops, large-scale data manipulation, or dynamic object referencing can lead to performance
degradation, governor limit exceptions, and brittle, difficult-to-maintain processes. In such cases, attempting to
force-fit a solution into a declarative format may increase technical debt and reduce maintainability over time.

To guide this decision-making process, teams should adopt a clear escalation matrix. A practical rule of
thumb might be to use Flow for linear, low-to-moderate complexity logic involving a small number of related
objects. When logic spans multiple objects, requires asynchronous processing, or needs to integrate with external
systems, Apex should be used to maintain clarity and reliability. In hybrid cases, invocable Apex methods can be
embedded within Flows to retain a declarative interface while offloading computational or complex operations to
code (Lee et al., 2021).
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6.2. Separation of Concerns

In blended Salesforce architectures, maintaining a clear separation of concerns is essential to ensure
scalability, maintainability, and long-term sustainability. This architectural principle emphasizes the importance
of organizing logic into distinct, context-specific layers, each with its own dedicated responsibilities. When
applied correctly, separation of concerns leads to modular systems that are easier to test, debug, and extend as
business requirements evolve.

In the Salesforce ecosystem, this principle typically applies across three primary layers. The User
Interface (UI) layer, implemented through Lightning Web Components (LWCs) or Screen Flows, should be
limited to handling user input, visual formatting, and basic client-side validations. Business logic such as applying
rules, executing decisions, or transforming data should reside in Apex classes or modular Flow logic. Finally, all
data access operations such as SOQL queries, DML statements, and external API callouts should be centralized
within service-layer Apex classes or dedicated Flow elements, with proper error handling abstracted out for
consistency and reusability.

Blurring the lines between these layers introduces unnecessary complexity and fragility. For instance, a
Flow that combines Ul forms, decision-making logic, and record updates into a single, monolithic structure can
quickly become difficult to debug and nearly impossible to scale. Likewise, embedding Ul logic directly within
Apex controllers such as handling user selections or rendering views violates clean architecture principles and
significantly reduces code reusability across different interfaces or use cases.

To enforce separation of concerns in practice, several techniques can be adopted. Helper Apex classes
should be used to offload logic from Triggers or LWCs, enabling better code organization and testability.
Developers can also create invocable Apex methods, which allow Flows to access reusable logic modules without
duplicating code or introducing unnecessary complexity. On the declarative side, building subflows helps
modularize business logic into manageable units, while developing component-based LWCs supports a clean
separation of Ul responsibilities from underlying logic or data interactions.

By adhering to this architectural principle, Salesforce development teams can produce solutions that are
clean, maintainable, and resilient. Separation of concerns not only improves the overall quality and clarity of the
codebase but also facilitates collaboration across roles, supports DevOps practices, and allows for faster and safer
scaling as business needs grow. In a hybrid development environment where declarative and programmatic tools
coexist, respecting these boundaries is vital for achieving architectural integrity and long-term success
(Subramonyam et al., 2022).

6.3. Documentation and Version Control

One of the primary challenges in managing Salesforce implementations is ensuring visibility and
traceability of changes across both declarative and programmatic components. While traditional code-based
development benefits from well-established version control and change tracking practices, declarative tools have
historically lacked equivalent maturity in this area. To address this gap, organizations should adopt several best
practices that promote transparency and accountability across the entire development lifecycle.

First, leveraging source tracking tools such as Salesforce DX, DevOps Center, or third-party platforms
like Gearset, Copado, and Flosum can significantly improve metadata tracking. These tools enable teams to
monitor changes to critical components like Flows, Validation Rules, and Profiles. Additionally, adopting
Unlocked Packages or second-generation packaging (2GP) helps modularize declarative elements, making them
version-aware and easier to manage in a structured development pipeline.

Creating documentation standards is equally important. For declarative tools, this includes consistent
naming conventions, thorough use of description fields, and embedded notes within Flows to explain logic. For
programmatic assets like Apex, developers should provide inline comments and structured method-level
documentation to ensure clarity and maintainability. To further enhance traceability, maintaining change logs,
linking updates to user stories or Jira tickets, and mapping logic changes to business requirements and stakeholders
is essential. This not only helps track the rationale behind changes but also supports governance and audit
readiness.

Without proper documentation and version control, Salesforce orgs risk falling into automation sprawl a
situation where overlapping flows and untracked changes lead to hidden dependencies and production issues. By
institutionalizing robust version control practices across both declarative and programmatic assets, organizations
can foster greater transparency, facilitate auditing, improve rollback capabilities, and maintain a healthier
development ecosystem, even across distributed or large teams (Davis et al., 2021).

6.4. Governance Policies
To enable scalable, secure, and maintainable Salesforce development, organizations must establish
formal governance policies that clearly define when to use declarative versus programmatic solutions. These
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policies serve as a decision-making framework for developers, administrators, and architects, helping maintain
consistency across the platform while accommodating business needs and technical constraints.

A core component of governance is the use of a declarative-to-programmatic decision matrix. This matrix
outlines thresholds based on factors such as logic complexity, object relationships, expected data volume, and
performance requirements. It helps teams determine the most appropriate solution path, reducing ambiguity in
architectural choices. Complementing this are structured change request and code review processes that apply not
only to Apex code but also to declarative changes. Tools like Salesforce DevOps Center or third-party change
tracking platforms help extend governance coverage to metadata changes made through the UI.

Governance also includes standardization practices such as automation naming conventions and metadata
tagging. These practices facilitate easier cataloging, searching, and impact analysis of components across the
system. Access control mechanisms should be enforced to restrict critical changes such as deployments to
production environments or modifications to core Flows and triggers to qualified personnel only.

Additionally, regular technical debt reviews are essential, especially to identify and plan the migration of
deprecated tools like Workflow Rules and legacy Process Builders. These reviews ensure that the system remains
modern, maintainable, and aligned with Salesforces evolving platform roadmap. Equally important is fostering
training and cross-role collaboration between admins and developers. By ensuring mutual understanding of tools
and responsibilities, teams can reduce friction in blended projects and improve overall cohesion (Wang et al.,
2023).

VIL Transitioning and Refactoring Strategies
7.1. Refactoring Process Builder to Flow

With Salesforce formally announcing the deprecation of Process Builder, organizations are compelled to
transition their legacy automation to Flow, which now stands as the platform’s strategic declarative automation
tool. This transition is not merely a technical necessity it offers a valuable opportunity to modernize, optimize,
and standardize automation practices across the org.

The transition process should begin with a comprehensive inventory of all existing Process Builders. This
includes identifying the triggers, actions, and any related Workflow Rules that may impact or overlap with the
logic being migrated. Salesforce’s “Migrate to Flow” tool provides a helpful starting point by enabling a semi-
automated conversion of Process Builder logic into Flow. However, this tool typically generates direct, 1:1
translations, which may not adhere to best practices or fully leverage advanced Flow capabilities such as subflows,
invocable Apex actions, or before-save triggers for efficiency.To a successful migration, organizations should
adopt a structured refactoring strategy. First, consolidation is key many Process Builders were built in isolation
and can be refactored into fewer, more modular Record-Triggered Flows per object. This reduces redundancy and
simplifies ongoing maintenance. Optimization should follow, using features like entry conditions, decision
branches, and asynchronous paths to minimize system load and improve performance. Adding robust error
handling, such as fault paths and user-friendly error messages, further enhances Flow resilience and observability.

Documentation is essential throughout the process. Teams should annotate internal Flow components and
maintain a centralized migration tracker to monitor progress and retain traceability of changes. Testing is another
critical phase. Every migrated Flow must be thoroughly validated to ensure functional parity with the original
automation. Where appropriate, teams should build unit tests using sample records to simulate behavior and catch
potential regressions before deployment (Hasan et al., 2016).

7.2. Refactoring Flows to Apex

While Salesforce Flows offer powerful declarative automation capabilities, there are situations where
their limitations become apparent, signaling the need to escalate to Apex for better stability, maintainability, or
performance. Several warning signs suggest that a Flow has outgrown its intended scope: excessive branching or
looping that results in cluttered and unreadable diagrams, governor limit violations during bulk data operations,
recurring Flow faults caused by unhandled exceptions, and requirements for complex data manipulation or multi-
object transaction handling. In such scenarios, Apex provides the precision, control, and robustness that
declarative tools may lack.

Refactoring a Flow to Apex should follow a structured process. The first step is to thoroughly analyze
the existing Flow, identifying the logic elements that need to be translated into Apex methods. Once mapped out,
the next phase involves designing service-layer Apex classes to encapsulate business logic in a modular, reusable
fashion—steering clear of monolithic trigger designs. Where only portions of the Flow are problematic, these
sections can be selectively replaced with invocable Apex methods, allowing for a hybrid solution that retains the
simplicity of Flow while introducing the power of code where necessary.

For backend processes that involve bulk operations or require asynchronous handling, developers should
leverage Triggers or Queue able Apex. These programmatic constructs are well-suited to scenarios where Flows
are either inefficient or prone to runtime errors under heavy load.
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Comprehensive testing is essential at every stage of this migration. Apex test classes must be written to
ensure code coverage requirements are met and to validate that the refactored logic behaves correctly across
various edge cases. This safeguards against regressions and builds confidence in the transition.

Importantly, the migration from Flow to Apex should not be indiscriminate. When only a specific segment
of a Flow introduces issues, it is often best to refactor just that part into Apex, preserving the remainder of the
Flow. This blended approach balances the maintainability of declarative tools with the flexibility of custom code,
delivering optimized and resilient automation (Keel 2016).

7.3. Training and Enablement

One of the most overlooked yet critical aspects of a successful Salesforce workflow strategy is
enablement ensuring that administrators and developers can collaborate effectively within hybrid architectures. In
many organizations, a siloed structure persists, where admins focus primarily on Flows while developers manage
Apex code. This division often leads to miscommunication, duplicated logic, and architectural inconsistencies
that undermine system scalability and maintainability.

To bridge this divide, organizations must invest in structured training programs and role-based upskilling
to foster what Salesforce refers to as fusion teams cross-functional groups that merge domain expertise with
technical fluency. This approach encourages collaborative ownership of the platform and helps teams align on
shared objectives and design standards (Zheng et al., 2023).

Admin training should go beyond basic Flow building to include advanced topics such as subflow
utilization, fault path design, use of entry criteria, and an understanding of governor limits. These concepts
empower admins to build Flows that are not only functional but also scalable and resilient. Conversely, developers
should receive training on declarative tools to understand Flow execution order, how Flows interact with triggers,
and how invocable Apex methods can extend declarative logic. This dual perspective enables developers to
support declarative strategies instead of bypassing them.

Shared design reviews are another powerful enablement tool. Regular collaborative sessions where both
admins and developers review proposed automation ensure alignment on best practices and architectural direction.
These sessions foster mutual understanding and prevent siloed decision-making.

To unify the development experience further, organizations should encourage the use of shared DevOps
platforms, sandbox management tools, and metadata comparison utilities across both admin and developer roles.
Additionally, governance playbooks and technical guidelines covering topics like Flow vs. Apex decision criteria,
naming conventions, and CI/CD processes should be made accessible and usable by all contributors, regardless
of technical background. Salesforce architects can play a vital role in this ecosystem by acting as bridge leaders.
Their responsibilities include mentoring team members, facilitating cross-functional design reviews, and ensuring
architectural discipline across projects (Hia 2011).

VIIL Future Outlook
Flow as the Strategic Declarative Tool

Salesforce has firmly positioned Flow as the core declarative automation tool for the future, effectively
replacing Workflow Rules and Process Builder. The platform’s roadmap, release cycles, and developer guidance
all underscore this shift, promoting Flow as the centralized engine for point-and-click automation. Recent
innovations illustrate Salesforce’s significant investment in enhancing Flow’s capabilities. Features such as
MuleSoft and HTTP Callout integration now allow for declarative API interactions, while Reactive Screen Flows
introduce dynamic, LWC-like interactivity. Additional enhancements such as control over loop batch sizes,
asynchronous subflows, auto-layout mode, built-in debugging tools, and performance analyticscontinue to close
the functional gap between declarative and programmatic approaches.

These developments mean that much of the logic once requiring Apex can now be achieved directly
through Flow, especially when augmented with invocable Apex methods. Moreover, tools like Flow Orchestrator
enable the creation of sophisticated, multi-step processes involving multiple users and decision branches
transforming Flow from a simple automation tool into a platform for enterprise-grade process orchestration.

Looking ahead, Salesforce is likely to deepen this strategic investment by integrating Al into Flow.
Features such as Einstein Copilot and GPT-based enhancements will support intelligent logic generation,
predictive branching, and even natural language automation design. We can also expect greater componentization
of Flows mirroring the modularity of Apex classes along with better support for reusable logic libraries and
packaging. With ongoing improvements to CI/CD compatibility and Git-based source tracking, declarative logic
is poised to become a manageable, auditable, and enterprise-ready component of modern development pipelines
(D'Urso et al., 2019).
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DevOps Maturity for Declarative Artifacts

Historically, declarative automation in Salesforce has lagged behind code-based development when it
comes to DevOps maturity. Unlike Apex which is text-based and easily version-controlled—declarative assets
like Flows, page layouts, and validation rules have been harder to track, test, and deploy using standard DevOps
tools. However, this gap is narrowing quickly thanks to the emergence of robust tools and platforms.

Salesforce DevOps Center, the Salesforce CLI with source tracking, Unlocked Packages, and third-party
solutions such as Gearset, Copado, and Autorabit now enable organizations to bring declarative automation into
the modern DevOps lifecycle. Declarative components can now be stored in Git repositories, integrated into
automated CI/CD pipelines, customized per environment, and monitored through change tracking dashboards and
audit logs.

Salesforce continues to expand the Metadata API’s coverage, with upcoming features like Flow
versioning, rollback functionality, and test automation bringing further parity with code-based assets. These
advancements unlock new possibilities for enterprise teams. Admins can participate in agile sprints, automation
changes can be previewed and rolled back, and static analysis tools can evaluate declarative logic for compliance
with naming conventions and architectural guidelines.

As this DevOps ecosystem matures, declarative tools will be treated with the same discipline and rigor
as code, enabling faster deployments, reduced risk, and more predictable automation outcomes. This convergence
also paves the way for collaborative development models that fully integrate both declarative and programmatic
contributors within unified workflows (Patel et al., 2024).

Evolving Developer/Admin Collaboration Models

The future of Salesforce automation is not defined solely by evolving tools, but by how people work
together across roles. As Salesforce continues to converge its low-code and pro-code capabilities, the industry is
witnessing the rise of fusion teams—cross-functional groups that bring together admins, developers, analysts, and
business users into a single delivery pipeline. This model redefines roles and responsibilities, enabling more
cohesive and efficient development.

In this collaborative environment, admins evolve into automation engineers, mastering Flow, DevOps
Center, and governance tools to contribute to enterprise-scale solutions. Developers, in turn, enhance declarative
automation by exposing Apex through invocable methods, designing reusable services, and reinforcing
architectural best practices. Salesforce Architects act as orchestrators, guiding design decisions, resolving
dependencies, and ensuring consistent application of governance across both declarative and programmatic
domains.

This new model encourages shared ownership at every stage of the development lifecycle. Backlogs are
jointly managed, sprint planning includes both Flow and Apex changes, and design reviews bring all stakeholders
together to ensure that solutions are aligned with business goals and technical standards. Documentation and
architectural artifacts become living resources maintained by all contributors, rather than siloed outputs.

As this collaborative culture matures, organizations benefit from faster delivery cycles, better
management of technical debt, and increased alignment between business intent and technical execution. Al-
assisted development will further amplify this shift, with admins using natural language to generate Flows and
developers leveraging Al for scaffolding Apex or writing test cases. This democratization of development
increases productivity but also makes governance even more essential to maintain quality and consistency
(Schueller et al., 2022).

IX. Conclusion

This review has examined the multifaceted landscape of Salesforce workflow strategies, highlighting the
interplay between declarative (no-code/low-code) and programmatic (code-based) tools. Through detailed
analysis of platform capabilities, real-world applications, and architectural patterns, several critical insights have
emerged. Declarative tools like Flow enable rapid development, intuitive visualization, and accessibility for non-
developers, making them particularly effective for straightforward, well-defined business processes such as HR
onboarding, service case routing, and guided approvals. In contrast, programmatic solutions—such as Apex and
Lightning Web Components—are essential for scenarios involving complex logic, large data volumes, or intricate
integrations, where fine-grained control, performance tuning, and advanced error handling are crucial .

Strategically, the review supports a declarative-first approach, leveraging Flows as the default solution
while escalating to Apex when necessary due to complexity, scale, or integration demands. In many enterprise
contexts, the most effective model is a blended architecture that combines the orchestration strengths of Flow with
the precision and scalability of Apex, often integrated via invocable methods or subflows. Achieving sustainable
and scalable automation requires more than just tool selection it demands strong governance, modular architecture,
robust DevOps practices, and effective collaboration between admins and developers. Looking forward, the future
of Salesforce workflow development lies in this adaptive and balanced approach one that aligns with evolving
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business requirements while harnessing the full spectrum of Salesforce’s low-code and pro-code capabilities
(Zheng et al., 2023).
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