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PRIMARY LIFE CYCLE PROCESSES

0
Introduction

The purpose of this chapter is to list objectives, per SWAL, that belong to primary life cycle processes.

Primary life cycle processes consist of:

1) Acquisition process:

1) Initiation;

2) FHA (Functional Hazard Assessment);

3) PSSA (Preliminary System Safety Assessment);
4) 
Request-for-Tender [Proposal];
5) Contract preparation and update;
6) Supplier monitoring;
7) Acceptance and completion.

2) Supply process:

1) Initiation;

2) Preparation of response;

3) Contract;

4) Planning;

5) Execution and control;
6) Review and evaluation;
7) Delivery and completion.
3) Development process:

1) System requirements analysis;

2) System architectural design; 

3) Process implementation;

4) Software requirements analysis;

5) Software architectural design;

6) Software detailed design;

7) Software integration;

8) Software installation;

9) Standards/Rules Definition;

10) Standards/Rules;

11) Requirement Development Management;

12) Use of Requirement Management Tool;

13) Resource Management;

14) Rationale for Design choices;

15) Traceability;

16) Transition criteria;

17) Design tool;

18) Use of a design tool;

19) Code generation tool;

20) Complexity constraints.

4) Operation process:

1) Process implementation;

2) Intended Operational Environment;

3) User support;

4) Software operation;

5) Performance monitoring.

5) Maintenance process:

1) Process implementation;

2) SWAL allocation confirmation;

3) SWAL satisfaction;;

4) Software Migration;
5) Software Decommissioning.
The objectives in a primary process are the responsibility of the organisation initiating and performing that process. This organisation ensures that the process is in existence and functional.

Note: as explained in Chapter 2, the organisation of the following lists into processes and objectives is coming from “ANS Software lifecycle” mainly based upon ISO/IEC 12207. 

1 ACQUISITION PROCESS

	Obj

N°
	ALs 

Objectives

Title/Topic
	OBJECTIVES
	SWAL
	Output

	
	
	
	 1
	 2
	 3
	 4
	

	
	
	
	
	
	
	
	

	4.1.1
	Initiation
	ANS SW Lifecycle Part I-Chapter 2 § 1

The acquirer begins the acquisition process by describing a concept or a need to acquire, develop, or enhance a system, software product or software service.

The acquirer will define and analyse the system requirements.  The system requirements should include business, organisational and user as well as safety, security, and other criticality requirements along with related design, testing, and compliance standards/rules and procedures.

The acquirer should prepare, document and execute an acquisition plan.
	
	
	
	
	SSF

Part I

	4.1.2
	Functional Hazard Assessment
	ANS SW Lifecycle Part I-Chapter 2 §1

The acquirer should determine how safe the system needs to be. The acquirer should perform a FHA and thus should identify Safety Objectives for system hazards.
	
	
	
	
	SSF

Part II

	4.1.3
	Preliminary System Safety Assessment
	ANS SW Lifecycle Part I-Chapter 2 §1

The acquirer should determine (during the System Design phase) whether the proposed architecture is expected to achieve the Safety Objectives defined by the FHA. Thus the Acquirer should specify Safety Requirements (including allocation of SWAL Software Assurance Level) for system elements.
	
	
	
	
	SSF

Part II

	4.1.4
	Request For Tender
	ANS SW Lifecycle Part I-Chapter 2 §1

The acquirer should determine which processes, activities, and tasks of these recommendations are appropriate for the project and should tailor them accordingly.
	
	
	
	
	

	4.1.5
	Contract preparation and update
	ANS SW Lifecycle Part I-Chapter 2 §1

The acquirer should establish a procedure for supplier selection including proposal evaluation criteria and requirements compliance weighting.
	
	
	
	
	

	4.1.6
	Supplier monitoring
	ANS SW Lifecycle Part I-Chapter 2 §1

The acquirer will monitor the supplier's activities.
	
	
	
	
	

	4.1.7
	Acceptance and completion
	ANS SW Lifecycle Part I-Chapter 2 §1

The acquirer should prepare for acceptance based on the defined acceptance strategy and criteria.  The preparation of test cases, test data, test procedures, and test environment should be included.  The extent of supplier involvement should be defined.

The acquirer will conduct acceptance review and acceptance testing of the deliverable software product or service and will accept it from the supplier when all acceptance conditions are satisfied.
	
	
	
	
	


2 SUPPLY PROCESS

	Obj

N°
	ALs 

Objectives

Title/Topic
	OBJECTIVES
	SWAL
	Output

	
	
	
	 1
	 2
	 3
	 4
	

	
	
	
	
	
	
	
	

	4.2.1
	Initiation
	ANS SW Lifecycle Part I-Chapter 2 § 2

The supplier conducts a review of requirements in the request for proposal taking into account organisational policies and other regulations.
	
	
	
	
	

	4.2.2
	Preparation of response
	ANS SW Lifecycle Part I-Chapter 2 § 2

The supplier should define and prepare a proposal in response to the request for proposal, including its recommended tailoring of any applied International Standard/rules.
	
	
	
	
	

	4.2.3
	Contract
	ANS SW Lifecycle Part I-Chapter 2 § 2

The supplier should negotiate and enter into a contract with the acquirer organisation to provide the software product or service.


	
	
	
	
	

	4.2.4
	Planning
	ANS SW Lifecycle Part I-Chapter 2 § 2

The supplier should define or select a software lifecycle model appropriate to the scope, magnitude, and complexity of the project.  The processes, activities, and tasks of any applied International Standard/rules should be selected and mapped onto the lifecycle model.

The supplier should develop and document project management plan(s). 
	
	
	
	
	

	4.2.5
	Execution & control
	ANS SW Lifecycle Part I-Chapter 2 § 2

The supplier should implement and execute the project management plan(s).

The supplier should monitor and control the progress and the quality of the software products or services of the project throughout the contracted lifecycle.
	
	
	
	
	

	4.2.6
	Review & evaluation
	ANS SW Lifecycle Part I-Chapter 2 § 2

The supplier should co-ordinate contract review activities, interfaces, and communication with the acquirer's organisation.

The supplier should perform quality assurance activities.
	
	
	
	
	

	4.2.7
	Delivery & completion
	ANS SW Lifecycle Part I-Chapter 2 § 2

The supplier should deliver and provide assistance to the acquirer in support of the delivered software product or service as specified in the contract.
	
	
	
	
	


3 DEVELOPMENT PROCESS

System development process is not impacted by SWAL allocation, only Software development process is. Consequently, satisfying system-related objectives is a pre-requisite to software objectives satisfaction.

	Obj

N°
	ALs 

Objectives

Title/Topic
	OBJECTIVES
	SWAL
	Output

	
	
	
	1
	2
	3
	4
	

	
	
	
	
	
	
	
	

	4.3.1
	System Requirements Analysis
	ANS SW Lifecycle Part I Chapter 2 § 3.2

The system requirements specification should describe: functions and capabilities of the system; business, organisational and user requirements; safety, security, human-factors engineering (ergonomics), interface, operations, and maintenance requirements; design constraints and validation requirements.


	
	
	
	
	

	4.3.2
	System Architectural Design
	ANS SW Lifecycle Part I Chapter 2 §3.3

It should be ensured that all the system requirements are allocated among hardware, software, and manual-operations.


	
	
	
	
	


	Obj

N°
	ALs 

Objectives

Title/Topic
	OBJECTIVES
	SWAL
	Output

	
	
	
	1
	2
	3
	4
	

	
	
	
	
	
	
	
	

	4.3.3
	Process Implementation
	ANS SW Lifecycle Part I Chapter 2 §3.1

Including:

· end of activity/phase criteria for each activity/phase

· joint technical review for each activity/phase

The developer should define or select a software life cycle model appropriate to the scope, magnitude, and complexity of the project. 

The developer should select, tailor, and use those rules, methods, tools, and computer programming languages.

The developer should develop plans for conducting the activities of the development process.

Scope: life cycle definition, output documentation, output configuration management, SW products problems, environment definition, development plan, COTS


	
	
	
	
	SSF

Part VII

	4.3.4
	SW requirements analysis
	ANS SW Lifecycle Part  I Chapter 2 §3.4

The developer should establish and document software requirements, using software requirements rules.

The Software Requirements should as a minimum:

· specify the functional behaviour of the ATM software, capacity, accuracy,  timing performances, software resource usage on the target hardware, robustness to abnormal operating conditions, overload tolerance. 

· be complete and correct

· comply with the System Requirements.

Algorithms should be specified.


	
	
	
	
	SSF

Part VII

	4.3.5
	SW architectural design
	ANS SW Lifecycle Part  I Chapter 2 §3.5
The developer should transform the requirements for the software item into an architecture that describes its top-level structure and identifies the software components.

Scope: top level SW architecture definition, top level interfaces design, SW integration definition, SW architecture definition criteria


	
	
	
	
	SSF

Part VII

	4.3.6
	SW detailed design
	ANS SW Lifecycle Part  I Chapter 2 §3.6

The developer should develop a detailed design for each software component of the software item using software design rules.

Scope: SW detailed design definition, interfaces design, SW Units tests definition.
	
	
	
	
	SSF

Part VII

	4.3.7
	SW integration
	ANS SW Lifecycle Part  I Chapter 2 §3.8

The developer should develop an integration plan to integrate the software units and software components into the software item.  The plan should include verification/test requirements, procedures, data responsibilities, and schedule.  The plan should be documented.

Scope: SW integration plan, SW integration definition, user documentation, SW validation preparation, SW integration evaluation (partially) 


	
	
	
	
	SSF

Part VII

	4.3.8
	SW installation
	ANS SW Lifecycle Part  I Chapter 2 §3.11
The developer should develop a plan to install the software product in the target environment as designated in the contract.  The resources and information necessary to install the software product should be determined and be available.
	
	
	
	
	SSF

Part VII

	4.3.9
	Standards/rules definition
	ANS SW Lifecycle Part  I Chapter 2 §3.

Development Plan 
The developer should develop plans for conducting the activities of the development process.  The plans should include as a minimum: specific standards/rules, methods, tools, actions and responsibility associated with the development and validation of all requirements including safety (configuration management and justification of use of tools is SWAL dependent, see item 3, 8 to 10 of this table).  If necessary, separate plans may be developed.  These plans should be documented and executed.
	
	
	
	
	SSF

Part VII

SW Requirements rules,

SW design rules,

SW coding rules,

Integration rules

	4.3.10
	Standards/rules
	ANS SW Lifecycle Part  I Chapter 2 §3.

SW development plan ( standards/rules ) 
The developer should identify:

· SW Requirements rules (See objective 4.3.4 for minimum content), 

· SW Design Rules, 

· SW Code Rules, 

Also, references to the standards/rules for previously developed software, including COTS software, if those standards/rules are different.


	




	




	


	
	SSF

Part VII

	4.3.11
	Requirement development management
	ANS SW Lifecycle Part  I Chapter 2 §3.1.1

Software Development Environment 

The developer should identify the selected software development environment in terms of:

(1) The chosen requirements development method(s), procedure(s) and tools  (if any) to be used.

(2) The hardware platforms for the tools (if any) to be used

Ex: Method(s) are for example: SADT, SART, OOD…, though procedures are organisational ways of performing requirement management.
	
	
	
	
	SSF 

Part VII

- identification of the SW development environment in the  SW devpt plan and/or in the SW test plan

	4.3.12
	Use of a Requirement specification tool 
	ANS SW Lifecycle Part  I Chapter 2 §3.4
A Requirement specification tool should be used.

Remark:

Requirement specification tool quality control should be performed
	
	
	
	
	SSF

Part I

	4.3.13
	Resource management 

(load, memory, time response….)
	ANS SW Lifecycle Part  I Chapter 2 §3.5, 3.6
The developer should define a necessary margin for safety purpose, measure or verify that this margin is obtained.

Remark:

- Estimate is only requested

- Measure or verification is requested.

If many software share the same resources, then the margin should be evaluated at system level.


	


	


	
	
	SSF

Part VII

Estimate, measures or verification data

	4.3.14
	Rationale for design choices especially real time oriented one
	ANS SW Lifecycle Part  I Chapter 2 §3.6
The developer should ensure safety integrity of software components at design level. A set of principles should be identified concerning:

- tasks and run- time aspects (priority, events, communications, ….) 

- interruptions (priorities, delay management, SW watchdog…)

- treatment & propagation of errors (detection & recovering mechanisms, ….)

- data management (protection & deadlock mechanisms, ….)

- initialisation/ stop (exchange of data during these phases)


	
	
	
	
	SSF 

Part VII

Included in safety SW design  rules

	4.3.15
	Traceability
	ANS SW Lifecycle Part  I Chapter 2 §3

The developer should perform traceability:

a) Between System and Software requirements (ANS SW Lifecycle Part  I Chapter 2 §3.4)
b) Between Software requirements and Software design (Software component level, architectural design) (ANS SW Lifecycle Part  I Chapter 2 §3.6)
c) Between Software Architectural Design and Code (ANS SW Lifecycle Part  I Chapter 2 §3.7)

d) Between Code and Executable
	





	




	


	
	SSF 

Part VII

Two matrices per link (both ways)

	4.3.16
	Transition criteria between life cycle phases


	ANS SW Lifecycle Part  I Chapter 2 §3.1.1.

Devpt/SW life cycle 
Verification/ transition criteria

The developer should describe the software life cycle processes to be used to form the specific software life cycle(s) to be used on the project, including the transition criteria for the software development processes.

All essential information from a phase of the software lifecycle needed for the correct execution of the next phase should be available and verified.

See also evaluation criteria for Specification, design, code, test, integration

Remark

These transition criteria must be defined according to the SWALs:

· Transition criteria for all phases

· Transition criteria only for Requirements Analysis and Verification phases.
	


	


	
	
	SSF

Part VII

SW devpt plan and/or

SW verification plan

And/or SCM plan



	4.3.17
	Design tool
	ANS SW Lifecycle Part  I Chapter 2 §3.1.1

Software Development Environment 

If a design tool is used, then the developer should identify the selected software development environment in terms of:

(1) The chosen design method(s), procedure(s) and tools (if any) to be used.

(2) The hardware platforms for the tools (if any)  to be used


	
	
	
	
	SSF 

Part VII

- identification of the SW development environment in the  SW devpt plan and/or in the SW test plan, configuration management plan 

	4.3.18
	Use of Design tool
	ANS SW Lifecycle Part  I Chapter 2 §3.1.1

A design tool should be used. 

Remark:

Design tool quality control should be performed.
	
	
	
	
	SSF

Part I

- identification of the SW development environment in the  SW devpt plan and/or in the SW test plan, configuration management plan 

	4.3.19
	Code generation Environment
	ANS SW Lifecycle Part  I Chapter 2 §3.7

Software Development Environment 

The developer should identify the selected software development environment in terms of:

(1) The programming language(s), coding tools, compilers, linkage editors and loaders to be used,

(2) The hardware platforms for the tools to be used

Programming Languages ANS SW Lifecycle Part  I Chapter 2 §3.7
Suitable programming languages should be selected for the required Assurance Level

Compilers considerations ANS SW Lifecycle Part  I Chapter 2 §3.7
Compilers mode of use (optimisations, limitations,….) should be defined and documented

SW development tool validation ANS SW Lifecycle Part  I Chapter 2 §3.
The context for such a validation should be defined and documented
(Validation/certification of compilers/linkers/code generation tools)


	



	


	
	
	SSF

Part I

- identification of the SW development environment in the  SW devpt plan and/or in the SW test plan

	4.3.20
	Complexity constraints
	ANS SW Lifecycle Part  I Chapter 2 §3.1.1
A level of complexity (as well as selected criteria defining this complexity) must be defined and measured. If value exceeds thresholds (to be defined), a justification should be provided.


	
	
	
	
	SSF

Part VII

Data results in Safety & quality folder


Note: Qualification is not considered as to be developed in this document due to new institutional framework (involving Single Sky Committee, EASA and EUROCONTROL) that will address this topic. Consequently, qualification is considered as beyond the scope of this document and generally speaking beyond the scope of the EATM Safety Assessment Methodology (SAM).

4 OPERATION PROCESS

Operation process starts once transfer into operation starts, so when at least a first software release has been validated. Operation includes transfer into operation, commissioning and operation (decommissioning is covered by Problem Resolution and Maintenance Processes).

The means (activities and evidence) to satisfy Operation process objectives 4.4.1 and 4.4.5 will vary per SWAL due to:

· Operation of the software and the consequences of the operation (the rigour will increase as the consequences of software failure or malfunction increase);
· The need of performance monitoring data.

Operational process intends to address the system (people, procedure and equipment). Consequently, software is included in the equipment being used by operational staff according to operational procedures. 

As described in this document (chapter 5 §6 VALIDATION), equipment validation is not covered in this §.
Some ATM procedures exist which rely on the software. The purpose of this chapter is not to define these ATM procedures, but to define how the software should be operated (HMI user’s manual, mode of operation, …) when using these ATM procedures.

These ATM procedures needs to be verified, however the ATM procedures verification and validation (Procedure Assurance Level is satisfied) is neither part of this chapter. 

Procedure for raising problem reports and modification requests are covered by the Problem Resolution Process (Chapter 5 §8 of this document).

	Obj 

N°
	ALs 

Objectives

Title/Topic
	OBJECTIVES
	SWAL
	Output

	
	
	
	1
	2
	3
	4
	

	
	
	
	
	
	
	
	

	4.4.1
	Process implementation
	ANS SW Lifecycle Part  I Chapter 2 §4

An operation process should be developed, documented and executed.

This process should at least include:

· Procedure  to operate the software in a specified environment and support users

· Means to monitor the software performance especially vis-à-vis the SWAL.
	
	
	
	
	SSF

Part VII



	4.4.2
	Intended Operational Environment
	ANS SW Lifecycle Part  I Chapter 2 §4

The software should be operated in its system intended environment according to the user documentation.
	
	
	
	
	

	4.4.3
	User support
	ANS SW Lifecycle Part  I Chapter 2 §4

The operator should provide assistance and consultation to the users as requested.
	
	
	
	
	

	4.4.4
	Software Operation
	ANS SW Lifecycle Part  I Chapter 2 §4

Procedures to operate the software should be defined, documented and executed.
	
	
	
	
	

	4.4.5
	Performance Monitoring
	ANS SW Lifecycle Part  I Chapter 2 §4

Some means commensurate with the SWAL stringency should exist to monitor the Software performance, especially the SWAL allocated to this software, but also to provide assurance that the SWAL allocation process and criteria are correct and complete.
	
	
	
	
	


5 MAINTENANCE PROCESS

Maintenance process as defined in this document covers modification of software that has been commissioned so software that is into operation (not during software development). However, Maintenance process as described in this document does not cover the process which collects any kind of report or request for modification and agrees on the acceptance of the modification (See Chapter 5 §8 Problem Resolution Process).

The Problem Resolution Process triggers the Maintenance process.

Note: Maintenance does not cover modifications due to new requirements or change to existing requirements as this should lead to re-iterate the complete System Safety Assessment process. 

	Obj

N°
	ALs 

Objectives

Title/Topic
	OBJECTIVES
	SWAL
	Output

	
	
	
	1
	2
	3
	4
	

	
	
	
	
	
	
	
	

	4.5.1
	Process implementation
	ANS SW Lifecycle Part  I Chapter 2 §5
A maintenance process should be developed, documented and executed.

This should include:

- Procedure for receiving, recording and tracking modification requests  (problem reports are managed in chapter 5 §8)

- Providing feedback to the originators of modification requests.

This software maintenance intervention should be performed in accordance with the System Safety Assessment (SSA) part of the EATM Safety Assessment Methodology (SAM) that provides guidelines on how to perform a maintenance intervention risk assessment.

The maintainer should tailor this procedure to software maintenance intervention if anything is specific.
	
	
	
	
	SSF

Part VII

	4.5.2
	SWAL allocation confirmation
	ANS SW Lifecycle Part  I Chapter 2 §5
First the impact on safety of the problem or modification as provided by the “Problem Resolution Process” should be confirmed throughout the maintenance process. 

 
	
	
	
	
	SSF

Part V

	4.5.3
	SWAL satisfaction
	ANS SW Lifecycle Part  I Chapter 2 §5
The maintainer should ensure that any maintenance activity does not impair the confidence that (new or old confirmed) SWAL is satisfied.

This means that SWAL objectives allocated for this SWAL to all the other processes are still satisfied.
	
	
	
	
	SSF

Part VII

	4.5.4
	Software migration
	ANS SW Lifecycle Part  I Chapter 2 §5
The maintainer should define a procedure to migrate the modified software and put it into operation.

Some criteria could be listed to customise the procedure according to the SWAL.
	
	
	
	
	SSF

Part V

	4.5.5
	Software Decommissioning
	ANS SW Lifecycle Part  I Chapter 2 §5
A decommissioning plan to remove active support by the operation and maintenance organisations should be developed and documented.

An impact analysis should be performed.
	
	
	
	
	SSF

Part V
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