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CSV

Process Definition / 
User Requirements

• Machine learning 
algorithm definition

• Data acquisition

Acceptance Testing / 
Validation

• Model performance 
evaluation

Software System Specifications
• Model selection, training, 

and tuning (algorithm 
selection)

Software Design
• Machine learning algorithm 

development
• Data preparation / data 

aggregation (training data, 
validation data, test data)

Code Reviews / Static 
Code Analysis
• Algorithm code 

review

Software Source Code Software Object Code / 
Executable

Software Unit Testing
• Algorithm unit 

testing

Software System Testing
• Model performance 

evaluation

Traces

Traces

Traces

Integrated Design Planning and Software Development Planning

Risk Management

Change Management (Configuration Management / Issue / Anomaly Management)

Maintenance
• Objective evidence (RWD/RWE)
• Active monitoring, review, and tuning of model 

(including independent testing using test data sets

Reporting Release

Modified GAMP 5 Workflow
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Design 
Controls

Product / System / User 
Requirements

• Machine learning 
algorithm definition

• Data acquisition

Acceptance Testing / 
Design Validation

• Model performance 
evaluation

Software System 
Requirements

• Model selection, 
training, and tuning 
(algorithm 
selection)

Software Architectural 
Design

Software Detailed 
Design

• Machine learning 
algorithm 
development

• Data preparation / 
data aggregation 
(training data, 
validation data, test 
data)

Static Verification
(Code Reviews)

• Algorithm code 
review

Software Source Code Software Object Code / 
Executable

Dynamic Verification
(Unit Test Cases / 

Results)

Software Unit Testing
• Algorithm unit 

testing

Software Integration 
Testing

• Model performance 
evaluation

Software System Testing
• Model performance 

evaluation

Implements

Implements

Implements

Tests

Tests

Traces

Traces

Integrated Design Planning

Traces

Software Development Planning

Softw
are 

Validation
Softw

are Verification

Risk Management

Change Management (Configuration Management / Issue / Anomaly Management)

Modified IEC 62304 / 82304-1 Workflow

Maintenance
• Objective evidence (RWD/RWE)
• Active monitoring, review, and tuning of model 

sets(including independent testing using test data)

Reporting Release



Inspiring Collaboration. Leading Innovation. Making a difference.

Software Development Planning – Project Level

Product / System / User Requirements
• Machine learning algorithm definition
• Data acquisition

Acceptance Testing / Design 
Validation

• Model performance evaluation

Software System Requirements – Product Backlog
• Model selection, training, and tuning (algorithm selection)

Traces

Software Architectural Design

Software Development Planning – Release Level

Release

Release

Release

Acceptance Testing / Design Validation
• Model performance evaluation

Software System Testing
• Model performance evaluation

Software Integration Testing
• Model performance evaluation

Software Development Planning – Increment Level

Software System Testing
• Model performance evaluation

Software Integration Testing
• Model performance evaluation

Increm
ent

Increm
ent

Increm
ent

Software Development Planning – Story Level

Software System Requirements
• Model selection, training, and tuning (algorithm selection)

Software Architectural Design

Software Detailed Design
• Machine learning algorithm development
• Data preparation / data aggregation (training data, validation data, 

test data)

Unit Implementation

Unit Verification
• Algorithm code review
• Algorithm unit testing

Software Integration Testing
• Model performance evaluation

Software System Testing
• Model performance evaluation

Story

Story

Story

Risk Management

Change Management (Configuration Management / Issue / Anomaly Management)

Maintenance
• Objective evidence (RWD/RWE)
• Active monitoring, review, and tuning of model (including independent testing using test data sets

Iterative 
Design 

Controls Modified IEC 62304 / 82304-1 Workflow 
Using AAMI TIR45
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