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1. Introduction

1.1 What Is SDLC?

SDLC stands for Software Development Life Cycle or System Development Life Cycle,
depending on context. It describes a structured approach for moving from an initial
need or idea to a solution that is implemented, supported, and eventually retired. A life
cycle helps teams define outcomes, decide how to achieve them, manage risk, check
quality, and learn from results. It is not necessarily a rigid sequence: some teams
complete phases linearly, while others revisit requirements, design, and testing

repeatedly.

1.2 Why Is SDLC Important?

Clarifies the problem, expected outcomes, scope, and acceptance criteria before

significant effort is spent.
Creates checkpoints for schedule, budget, technical decisions, security, and quality.

Coordinates business stakeholders, analysts, developers, testers, operations, and

support.

Provides evidence and documentation for maintenance, audits, troubleshooting, and

future improvements.
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Reduces avoidable rework by identifying misunderstandings and risks earlier, although

no process eliminates all uncertainty.

1.3 Software Development Life Cycle vs System Development

Life Cycle

The central difference is scope. The software development life cycle focuses on a
software product or service. The system development life cycle typically includes the
broader environment needed for a complete system to work: software, devices,

networks, data, people, operating procedures, integrations, and support arrangements.

Question Software development System development life

life cycle cycle

How do we deliver reliable | How do we deliver a
Main question
software? complete working system?

Software plus

Application, website, AP], infrastructure, users,
Typical scope
or software service processes, data, and
operations
Introduce a banking
Example Build a mobile banking app

service involving the app,

www.gsdcouncil.org 3



http://www.gsdcouncil.org/

@'GSDC

Global Skill Develop

identity systems, networks,
staff processes, security,

and support

Software meets
Success looks like requirements and

performs reliably

Integrated system meets
business, operational,

technical, and user needs

Terminology varies: some organizations use SDLC to mean software development

specifically, while others use it for systems engineering more broadly. This guide uses

“software SDLC” and “system SDLC” to keep the distinction clear.
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2. What Is the Software Development Life Cycle

(SDLC)?

2.1 Definition and Purpose

The software development life cycle is a framework for specifying, designing, building,
verifying, releasing, and maintaining software. It connects the business problem to
technical work and the experience of the people who use the product. A useful model
defines deliverables and decisions for each stage: requirements may produce user
stories and acceptance criteria; design may produce architecture and interface models;
testing produces test results and defect records; deployment produces release notes

and rollback instructions.

2.2 Importance of a Structured Development Process

Requirements traceability links features to user needs and acceptance tests.

Risk management considers performance, privacy, security, usability, and integration

risks before release.

Repeatability comes from coding standards, review practices, test gates, and release

procedures.

Change management assesses the impact of requested changes rather than adding them

without understanding cost or risk.
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Maintainability improves when decisions, dependencies, and known limitations are

documented.

2.3 Real-World Example

Imagine a retailer needs an online order-tracking portal. The team interviews
customers and support staff, defines status information and access rules, plans a
schedule, designs the interface and API, implements the portal, tests expected journeys,
releases it, and monitors errors and feedback. If customers cannot see delayed
shipments, requirements or interface behavior may need revision. If traffic rises
sharply, monitoring may reveal performance issues. The life cycle continues after

launch because real usage creates new information.

Stage Example deliverable

User stories, status definitions, access

Requirements

rules, acceptance criteria

Scope, schedule, staffing, dependencies,
Planning

risk register

Wireframes, API contract, data model,
Design

security approach
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Version-controlled code, automated

Development

build, code review

Test cases, defect log, performance and
Testing

security checks

Release plan, rollback steps, monitoring
Deployment

dashboard

Bug fixes, dependency updates, usability
Maintenance

improvements
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3. Phases of the Software Development Life Cycle

The seven phases below are a common teaching model. Real teams may combine

phases, repeat them in iterations, or automate parts of them.

3.1 Requirements Gathering and Analysis

The team identifies users, business needs, constraints, and the conditions that define
success. Requirements should guide design and testing, while remaining open to

revision as the team learns.

Activities: stakeholder interviews, workshops, user research, process mapping,

prioritization, and acceptance-criteria writing.

Outputs: functional and non-functional requirements, user stories, assumptions,

constraints, and a shared definition of success.

Example: the portal must show the latest shipment status, work on mobile devices,

protect customer data, and meet an agreed response-time target.

Common mistake: listing features without explaining the user problem or how success

will be measured.
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3.2 Planning

Planning turns the need into a manageable delivery approach. Teams estimate effort, set
milestones, identify dependencies, allocate people and tools, and decide how risks and

changes will be handled.

Activities: scope definition, estimates, scheduling, resource planning, risk assessment,

and release planning.

Outputs: delivery plan, backlog or work breakdown, milestones, budget estimate, and

risk register.
Example: release basic tracking first, then add notifications after validating demand.

Common mistake: treating estimates as guarantees instead of updating them as

uncertainty changes.

3.3 Design

Design explains how the software will meet requirements. It can include architecture,
data structures, APIs, user flows, interface design, error handling, accessibility, and

security controls.

Outputs may include architecture diagrams, interface prototypes, database models, API

specifications, and threat models.

Design decisions should account for maintainability, scalability, usability, reliability,

privacy, and integration.
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Example: use an authenticated API to retrieve shipment status while limiting each

customer to their own orders.

Common mistake: designing only the happy path and ignoring failures, permissions, and

unusual inputs.

3.4 Development

Developers implement the design using programming languages, frameworks, source
control, and agreed engineering practices. Work may be divided into small tasks that

can be reviewed and integrated frequently.
Activities: coding, code reviews, unit tests, version control, builds, and integration.

Outputs: source code, configuration, automated tests, build artifacts, and technical

notes.

Example: implement the shipment-status APl and customer-facing tracking screen in

coordinated components.

Common mistake: postponing integration until the end, when mismatches become more

expensive to fix.

3.5 Testing

Testing checks whether software behaves as expected and is sufficiently reliable,
secure, accessible, and performant. Testing begins early and continues throughout

development; it is not only a final gate.
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Common levels include unit, integration, system, acceptance, regression, performance,

accessibility, and security testing.

Outputs: test cases, results, defect reports, and evidence that acceptance criteria are

met.

Example: verify delivered, delayed, cancelled, and unknown shipment states, and ensure

one customer cannot access another customer’s orders.

Common mistake: measuring quality only by test count rather than risk coverage and

meaningful results.

3.6 Deployment

Deployment makes a software version available in a target environment. Teams may
release to all users at once or gradually through a pilot, feature flags, canary release, or

phased rollout.

Activities: environment preparation, configuration, data migration, approval,

automation, monitoring, and rollback planning.

Outputs: release notes, deployment record, runbook, support guidance, and rollback

procedure.

Example: release the portal to a small percentage of customers, monitor errors, then

expand if healthy.
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Common mistake: assuming deployment is complete without verifying the live service

and preparing support teams.

3.7 Maintenance

After release, the team monitors the software, resolves defects, updates dependencies,

responds to security issues, improves usability, and adapts to changing needs.

Corrective maintenance fixes defects; adaptive maintenance responds to platform or
requirement changes; perfective maintenance improves performance or usability;

preventive maintenance reduces future risk.

Outputs: patches, enhancements, incident reviews, updated documentation, and new

backlog items.

Example: improve the portal after analytics show that users frequently misunderstand a

shipment status.

Common mistake: treating maintenance as optional or budgeting only for initial

development.
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4. Common SDLC Methodologies

The life cycle describes the work that must be managed; a methodology or delivery
model describes how that work is organized. These options are not all mutually
exclusive: a team can use iterative planning, a V-Model test structure, and DevOps

automation together.

4.1 Waterfall Model

Waterfall organizes work into sequential phases, with each phase generally completed
before the next. It can suit stable requirements, clear approvals, and a need for formal

documentation.
Strengths: visible milestones, defined deliverables, straightforward governance.
Limitations: feedback may arrive late; changes after sign-off can be expensive.

Example: a well-specified internal reporting tool with stable rules and fixed acceptance

requirements.

4.2 Agile Methodology

Agile is an approach based on iterative delivery, collaboration, feedback, and
adaptation. Teams deliver small increments, learn from users, and adjust priorities.

Scrum and Kanban are common ways of organizing Agile work.

Strengths: frequent feedback, visible progress, flexibility when requirements evolve.
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Limitations: requires active stakeholder participation, disciplined prioritization, and

coordination; it does not automatically guarantee speed or quality.

Example: an e-commerce team releases a checkout improvement, studies results, and

iterates.

4.3 V-Model

The V-Model links development stages with corresponding testing activities.
Requirements relate to acceptance testing, system design to system testing, architecture
to integration testing, and detailed design to unit testing. Exact mappings vary by

organization.

Strengths: clear verification and validation planning, traceability, and early test

preparation.
Limitations: can feel rigid when requirements change frequently.

Example: software in a safety-sensitive or highly regulated environment where

evidence and traceability are essential.

4.4 Spiral Model

The Spiral Model organizes development around repeated cycles of planning, risk
analysis, engineering, and evaluation. Each cycle reduces uncertainty and informs the

next decision.
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Strengths: explicit attention to high-risk assumptions and complex technical

uncertainty.

Limitations: risk analysis requires expertise and can add overhead; it may be excessive

for simple projects.

Example: a complex platform validating performance, integration, and security risks

before full investment.

4.5 DevOps

DevOps combines development and operations practices to improve collaboration,
automation, release reliability, and production feedback. It is often supported by
continuous integration and delivery/deployment (CI/CD), infrastructure as code,

observability, and automated tests.

Strengths: repeatable releases, faster feedback, and shared responsibility for service

health.

Limitations: automation requires investment, secure configuration, reliable test

coverage, and clear ownership; DevOps is not simply a toolset.

Example: a web service is built and tested automatically when code changes, then

released through a controlled pipeline with monitoring and rollback options.

Approach Typical fit Main trade-off
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Stable scope and formal Predictability versus
Waterfall
stage gates adaptability
Changing needs and Flexibility requires
Agile
frequent feedback ongoing collaboration
Strong verification, Structured testing versus
V-Model
validation, and traceability | change flexibility
High technical or business | Risk reduction versus
Spiral
risk process overhead
Automation investment
Frequent releases and
DevOps versus delivery
operational feedback
consistency
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5. SDLC vs Agile: What Is the Difference?

5.1 Understanding SDLC and Agile

SDLC is a life-cycle framework: it identifies broad work required to deliver and support

software. Agile is a set of values and principles for organizing work around iterative

delivery, collaboration, and adaptation. Agile is not the opposite of SDLC. An Agile team

still performs requirements analysis, design, development, testing, deployment, and

maintenance—often repeatedly within short cycles.

5.2 Key Differences Between SDLC and Agile

Dimension SDLC as a general life- Agile approach
cycle framework
Describes stages or
Guides adaptive, iterative
Meaning activities across software
ways of working
delivery
May be linear, iterative, Delivers small increments
Structure
incremental, or hybrid and revisits priorities
May be baselined early or | Expected to evolve
Requirements

refined continuously

through feedback

www.gsdcouncil.org
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May be concentrated at

Frequent feedback is

rolling plans

Feedback formal reviews or
central
continuous
Can occur at different
Usually integrated
Testing points depending on
throughout each iteration
model
Managed according to Backlog is reprioritized
Change
chosen model and work is adapted
Detailed upfront plans or High-level direction plus
Planning

near-term planning

5.3 Waterfall vs Agile Approach

Waterfall is one particular way of organizing life-cycle work. Agile is another. This is a

more precise comparison than saying “SDLC versus Agile,” because SDLC itself does not

require Waterfall.

Question

Waterfall

Agile
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When is scope defined?

Usually in more detail

before implementation

High-level direction early;
details refined through

learning

When is working software

Often later, after major

In increments throughout

delivered? phases delivery
When is feedback At planned reviews, testing, | Frequently during
gathered? or acceptance points iterations or releases

How are changes

handled?

Impact assessed against

agreed baseline

Backlog reprioritized and

work adapted

Best fit

Stable requirements and

formal dependencies

Uncertain requirements

and a need to learn quickly

5.4 When to Use Each Approach

Choose a sequential approach when requirements are stable, approvals are formal,

dependencies fixed, and late design changes costly.

Choose Agile when user needs may change, feedback is available, and value can be

delivered incrementally.

www.gsdcouncil.org

19



http://www.gsdcouncil.org/

@GSD

Global Skill Development Council

Use a hybrid when some elements need formal gates or hardware coordination while

software features evolve iteratively.

Regardless of approach, define quality criteria, security expectations, ownership,

documentation, and release controls.
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6. What Is the System Development Life Cycle?

6.1 Definition and Purpose

The system development life cycle is a structured approach to planning, analyzing,
designing, implementing, operating, and retiring a complete system. A system may
include software applications, hardware, networks, cloud services, data, people,
business processes, procedures, and external services. A technically sound application
can still fail if users are not trained, data migration is incomplete, network capacity is

insufficient, or support responsibilities are unclear.

6.2 Scope of System Development

Business and user processes: how work is performed before and after the system is

introduced.
Technology: applications, devices, infrastructure, networks, integrations, and interfaces.
Information: data quality, migration, retention, access, privacy, and reporting.

People and operations: roles, training, service desk, procedures, support levels, and

change management.

Governance and lifecycle: procurement, risk, compliance, continuity, upgrades, and

eventual decommissioning.
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6.3 Real-World Example

A hospital introduces a patient appointment and check-in system. The system life cycle
considers the application, reception workflows, identity verification, appointment data
migration, tablets or kiosks, network connectivity, accessibility, staff training, privacy
controls, integration with clinical systems, support coverage, downtime procedures, and
retirement of the old process. The software team may build the appointment application
under its software SDLC; the broader system project coordinates the application with

people, processes, devices, and operations.

System element Planning question

Does the application meet functional and
Software
non-functional requirements?

Are devices, networks, hosting, and
Hardware / infrastructure
capacity sufficient?

Is migration accurate, authorized, and
Data
recoverable?

Can users perform tasks and handle
People and process
exceptions?
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Are access, monitoring, retention, and
Security and privacy
incident controls defined?

Who monitors, supports, updates, and
Operations and support
restores the service?
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7. Phases of the System Development Life Cycle

System life-cycle models vary by industry and framework. These phases provide a
practical broad view, including operational and retirement activities that may be less

visible in a software-only model.

7.1 Planning

Define the business problem, outcomes, scope, feasibility, stakeholders, funding,
constraints, and governance. Consider whether the system should be built, purchased,

configured, or delivered as a service.

Outputs: business case, feasibility assessment, scope, high-level schedule, budget,

stakeholder map, and risk register.

Example: compare purchasing an appointment platform with extending the hospital’s

existing system.
7.2 Analysis

Investigate current processes and future needs. Identify functional and non-functional

requirements, interfaces, data flows, users, constraints, and operational needs.

Outputs: process maps, requirements, use cases, data and integration needs, acceptance

criteria, and gap analysis.
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Example: map how reception staff handle late arrivals, duplicate records, cancellations,

and system outages.

7.3 Design

Design the overall solution and how its parts interact. This includes software
architecture, infrastructure, data migration, security, physical devices, user workflows,

integration, support, and recovery arrangements.

Outputs: solution architecture, interface designs, deployment model, data migration

plan, access model, and operational design.

Example: specify how kiosks, the appointment application, identity services, and the

hospital record system exchange data.

7.4 Implementation

Implementation turns the approved design into a working system. It can include
software configuration or development, infrastructure setup, integration, procurement,

data preparation, procedure updates, and training materials.

Outputs: configured components, integrations, migrated test data, procedures, training

resources, and implementation evidence.

Example: install check-in kiosks, configure appointment rules, and connect the new

system to existing records.
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7.5 Testing

Test components individually and as an integrated service. Verify technical behavior
and whether real users can complete tasks. Include operational readiness, security, data

integrity, resilience, and user acceptance.

Testing can cover integration, end-to-end workflows, performance, accessibility,

failover, backup restoration, and user acceptance.

Example: simulate a network outage and confirm staff can follow a safe downtime

procedure without losing appointment records.

7.6 Deployment

Move the system into operational use. Plan cutover, data migration, configuration,
communication, training, support coverage, rollback or fallback options, and heightened

monitoring.

Outputs: go-live checklist, cutover plan, user communications, training completion,

support model, and sign-off.

Example: launch at one clinic first, resolve issues, then roll out to other locations.
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7.7 Maintenance and Decommissioning

The system is monitored, supported, patched, improved, and periodically assessed. At
end of life, it must be retired in a controlled way so data, access, contracts, integrations,

and operational dependencies are handled responsibly.

Maintenance includes incident response, patches, capacity reviews, training, and

procedure updates.

Decommissioning includes migrating or archiving records, verifying retention
requirements, revoking accounts, removing integrations, securely disposing of

hardware, closing contracts, and documenting retirement.

Example: after clinics move to the new platform, validate archived records and access

controls before shutting down the old system.
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8. Software Development Life Cycle vs System

Development Life Cycle: Key Differences

8.1-8.6 Comparison by Dimension

Dimension Software development System development life
life cycle cycle
Complete solution:
Software product, code, software, hardware,
8.1 Scope interfaces, data handling, infrastructure, people,
and software operations processes, data, and
service operations
End-to-end fitness,
Correctness, usability,
integration, operational
maintainability,
8.2 Focus readiness, organizational
performance, security, and
impact, and service
software delivery
continuity
Planning, analysis, system
Requirements, planning,
8.3 Phases

design, development,

design, implementation,

system testing,

www.gsdcouncil.org
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testing, deployment,

maintenance

deployment, operations,

maintenance, retirement

8.4 Stakeholders

Product owner, analyst,
designer, developers,
testers, security,

operations

Business owner, architect,
procurement,
infrastructure, data, end
users, change managers,
operations, vendors,

software team

8.5 Methodologies

Waterfall, Agile, V-Model,
Spiral, DevOps practices,

and hybrids

Systems engineering and
life-cycle frameworks,
staged or iterative
delivery, procurement and

integration practices

8.6 End goal

Software meets defined
needs and can be reliably

maintained

Integrated system delivers
intended business or user
outcome throughout its

service life

How the two life cycles work together

www.gsdcouncil.org
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They are complementary rather than competing choices. The system life cycle
coordinates the whole solution; the software life cycle manages the software component

in detail. Their schedules and decisions must be linked.

The system team defines the business need, operating context, interfaces, and

constraints.

The software team converts assigned requirements into software design,

implementation, and tests.

Integration and system testing confirm that software works with other components and

real workflows.

Deployment planning coordinates technical release, data migration, user readiness,

support, and fallback arrangements.

Operational feedback informs both software improvements and broader system

changes.
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9. Benefits of Following a Structured SDLC

9.1 Predictability and Control

Clear phases, responsibilities, decision points, and reporting make it easier to see what
is complete, blocked, and at risk. Predictability improves when estimates are updated

using evidence rather than treated as fixed promises.
9.2 Quality Assurance

Quality is built through requirement clarity, design reviews, coding standards,
automated and manual testing, security checks, and operational monitoring. Quality

assurance is most effective when continuous, not reserved for the end.
9.3 Cost Efficiency

Early discovery of misunderstandings can prevent expensive rework, but adding
process does not automatically reduce cost. Choose controls proportionate to risk and

avoid producing documents that no one uses.
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9.4 Better Collaboration

A shared life-cycle model gives stakeholders common
language for scope, handoffs, risks, approvals, and readiness.
It exposes dependencies between development, testing,

business operations, security, and support.

9.5 Clear Documentation

Useful documentation records decisions, requirements, architecture, test evidence,
configuration, known limitations, runbooks, and support procedures. The goal is enough
accurate information for people to build, operate, audit, and improve the solution—not

maximum paperwork.

Practical checklist for a healthy life cycle

Success measures and acceptance criteria are defined.

Requirements and major design decisions are traceable.

Security, privacy, accessibility, and operational needs are considered early.
Code and configuration changes are reviewed and version-controlled.
Testing covers important risks and real user journeys.

Release and rollback or fallback plans are prepared.
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Monitoring, support ownership, and maintenance funding are agreed.

Feedback and incidents feed into improvement work.
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10. When Should You Use Each Life Cycle?

10.1 When to Use the Software Development Life Cycle

Use a software-focused model when the central challenge is building or improving a
software product, application, API, website, or service. It helps teams manage

requirements, design, implementation, testing, release, and ongoing maintenance.

Examples: developing a mobile application, updating a payment AP], rebuilding a

website, or maintaining a cloud service.

Choose the delivery model based on requirement stability, feedback cadence, risk,

regulation, and release frequency.

10.2 When to Use the System Development Life Cycle

Use a system-wide approach when a solution spans technology, users, business
processes, data, devices, infrastructure, suppliers, or operational change. It is especially
important when integration, migration, safety, continuity, or organizational readiness

determine success.

Examples: replacing an enterprise resource planning platform, introducing hospital
check-in kiosks, upgrading a factory control environment, or consolidating identity and

access systems.
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Plan procurement, migration, training, support, business continuity, and retirement of

legacy components—not only software delivery.

10.3 Choosing the Right Approach for Your Project

Decision question

If yes, consider

[s the primary deliverable a software
product with limited surrounding

change?

A software-focused SDLC with an

appropriate delivery methodology.

Does success depend on hardware,
networks, migration, users, processes,

and support working together?

A broader system life cycle, with a

software SDLC for software components.

Are requirements likely to change as

users learn?

An iterative or Agile approach with clear

scope and quality controls.

Are requirements stable and formal stage

approvals essential?

A sequential or stage-gated approach

may fit.

Are technical risks high or poorly

understood?

Explicit risk analysis, prototyping, or a

Spiral-like approach.
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Are releases frequent and service health | DevOps practices, automation,

critical? observability, and reliable rollback.

Practical rule: choose the scope first (software or whole system), then choose the

delivery model that fits the work, risk, and governance needs.
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11. How Al Is Changing the Development Life

Cycle

11.1 Al in Coding and Development

Al-assisted coding tools can suggest code, explain functions, generate boilerplate, help
with refactoring, and support debugging. Output can still be incorrect, insecure, poorly

suited to the architecture, or inconsistent with project conventions.
Use Al for bounded tasks with clear context and expected behavior.

Review suggested code, dependencies, licenses, error handling, and security before

integration.

Run tests and code review; plausible-looking code is not proof of correctness.

11.2 Al-Assisted Testing and Documentation

Al can help draft test cases from requirements, suggest edge cases, summarize logs,
explain failures, create first drafts of technical documentation, and turn meeting notes

into action items. These tasks can reduce repetitive effort when outputs are verified.

Treat generated tests as a starting point and verify meaningful risk and boundary

coverage.

Validate documentation against the actual implementation and current behavior.
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Protect confidential code, personal data, credentials, and architecture by following

approved tool and data policies.

11.3 Security and Quality Considerations

Generated code may introduce injection flaws, unsafe deserialization, weak access

controls, secret leakage, or outdated dependencies.

Al-generated tests can miss important scenarios or reinforce assumptions in

requirements.

Models may reproduce bias or produce unsupported explanations; trace important

decisions to evidence.

Use dependency scanning, static analysis, dynamic testing, threat modeling, privacy

reviews, and human approval where appropriate.

11.4 The Role of Human Review

Human expertise remains necessary to define problems, set priorities, judge trade-offs,
verify correctness, interpret risks, and accept responsibility for releases. Al is best
treated as an assistant inside an established engineering process—not a replacement

for requirements discipline, testing, security, or accountable decision-making.

Activity Potential Al assistance Human responsibility
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Validate business meaning,
Summarize feedback and
Requirements priorities, and acceptance
draft user stories
criteria

Evaluate architecture,
Compare patterns and
Design constraints, privacy, and
draft diagrams or notes
trade-offs

Review correctness,
Suggest code, refactoring,
Development maintainability, licensing,
and explanations
and security

Check coverage, test
Draft test ideas and failure
Testing quality, and risk
summaries
significance

Approve changes, verify
Summarize logs and assist
Deployment / operations diagnosis, manage service
incident triage
impact

Confirm accuracy,
Draft release notes and
Documentation currency, and access
summaries
controls
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12. Why SDLC Knowledge Matters

12.1 Importance for Developers, Testers, Analysts, and

Project Managers

Developers understand how code fits requirements, design decisions, testing, release

controls, and maintenance.

Testers plan verification earlier, map tests to risks, communicate defects, and prevent

late surprises.

Business and systems analysts translate needs into requirements, process models,

acceptance criteria, and traceable decisions.

Project managers and Scrum Masters coordinate scope, dependencies, risks, milestones,

stakeholders, and feedback.

Security, DevOps, operations, and support professionals use life-cycle knowledge to

embed controls, automate delivery, monitor services, and plan recovery.

12.2 Career Benefits of SDLC Knowledge

SDLC knowledge helps professionals communicate across roles, understand project
trade-offs, contribute to planning and reviews, and see how individual tasks affect the

finished product or system. It is useful for entry-level candidates and experienced
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professionals moving into technical leadership, product ownership, quality engineering,

business analysis, or delivery management.

Builds a shared vocabulary for interviews and project discussions.

Helps identify what evidence is needed at each stage and why handoffs fail.

Supports estimation, test planning, risk identification, and stakeholder communication.

Provides context for Agile, DevOps, secure development, and systems engineering

practices.

12.3 Relevant Certifications and Skills

The right certification depends on the job, experience level, industry, and employer. A
certificate can structure learning, but practical projects and demonstrated skills are

equally important.

Career direction Useful topics Possible certification /

learning route

Language or platform
Programming, Git, design, | credentials; software
Software developer

testing, APIs, secure coding | engineering courses;

portfolio projects
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Test design, automation, ISTQB Foundation or
QA / test engineer
defect lifecycle, API testing | relevant testing courses

Requirements, process [IBA learning paths or
Business / systems
modeling, use cases, ECBA/CCBA/CBAP where
analyst
traceability eligible
CAPM/PMP based on
Project / delivery Planning, risk, stakeholder
eligibility; Scrum or Agile
manager management, Agile

training

Linux, cloud, CI/CD,
Relevant cloud-provider or
Cloud / DevOps engineer | containers, infrastructure
DevOps training
as code

Threat modeling, secure
Role-appropriate security
Security-focused engineer | coding, vulnerability
training and practical labs
testing

Certification names, exam outlines, and eligibility rules can change. Verify current

requirements with the issuing organization before registering.
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13. How Long Does It Take to Learn Software

Development?

There is no single timeline. Learning speed depends on prior experience, weekly
practice time, the target role, feedback quality, and real project work. Understanding
SDLC concepts can happen much faster than becoming independently effective at

software engineering.

13.1 Learning the Fundamentals

A beginner may learn core life-cycle concepts, basic programming logic, version control,
and simple testing over several weeks of consistent study. The goal is to understand the

vocabulary and build a small working program—not master every methodology.
Learn variables, conditionals, loops, functions, data structures, and basic debugging.
Understand requirements, design, coding, testing, release, and maintenance.

Use Git to record changes and write a README describing how to run the project.

13.2 Building Practical Skills

Over several months of regular practice, learners can build more complete projects,
work with APIs and databases, write tests, collaborate through version control, and
deploy a small application. Progress is demonstrated by explaining decisions and fixing
problems—not just following tutorials.
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Build two or three projects that solve clear problems and include tests.

Practice debugging, code review, accessibility, security basics, and deployment.

Ask for feedback and improve projects based on user needs.

13.3 Developing Advanced Expertise

Strong professional judgment commonly takes sustained practice across multiple

projects and operating contexts. Advanced skill includes designing systems, balancing

technical trade-offs, diagnosing production issues, mentoring others, and making

decisions under uncertainty. Learning continues as tools, platforms, and security

expectations change.

Learning stage

Illustrative focus

Evidence of progress

Core concepts and one

Can explain SDLC phases

Fundamentals and write, run, and debug
small program
basic code
Can build and explain a
Projects, APIs, databases,
Applied practice working project with tests

tests, Git, deployment

and documentation
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Job-ready development

Team workflow, code
review, secure practices,

troubleshooting

Can complete scoped
tasks, respond to feedback,

and maintain code

Advanced expertise

Architecture, reliability,

trade-offs, leadership

Can guide complex
delivery decisions and

improve systems

Treat these as learning stages rather than fixed deadlines. A realistic weekly schedule

and consistent project practice matter more than rushing through topics.
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Conclusion

The software development life cycle and the system development life cycle share a
structured, end-to-end view of delivery, but differ mainly in scope. The software SDLC
focuses on producing and maintaining software. The system SDLC considers the
broader combination of technology, people, data, processes, infrastructure, and

operations needed to achieve a complete outcome.

They work best together when software is one component of a larger solution. Teams
should clarify scope, select a suitable delivery approach, define quality and security
expectations, coordinate stakeholders, and plan for operations and retirement from the

beginning.
Key takeaways

SDLC can refer to software development or system development; clarify the meaning in

context.
Agile is not the opposite of SDLC. It is one way to organize life-cycle work iteratively.

Waterfall, Agile, V-Model, Spiral, and DevOps practices serve different needs and can be

combined thoughtfully.

Testing, security, documentation, operations, and maintenance are ongoing

responsibilities.
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Al can accelerate parts of the workflow, but human review and accountability remain

essential.

SDLC knowledge supports collaboration across development, testing, analysis, project

management, operations, and security.
Suggested next step

Choose a small software or system project and map its requirements, risks, design
decisions, tests, deployment plan, support responsibilities, and success measures.
Comparing that plan with what happens during implementation is an effective way to

turn SDLC theory into practical knowledge.
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