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Annex M  (normative)
Software verification report (SVR) - DRD

M.1 DRD identification 

M.1.1 Requirement identification and source document

The software verification report (SVR) is called from the normative provisions summarized in Table M-1.

Table M-1 : SVR traceability to ECSS-E-ST-40 and ECSS-Q-ST-80 clauses

	ECSS Standard
	Clauses
	DRD section

	ECSS-E-ST-40
	5.3.8.2
	<5.2>

	
	5.7.3.5
	<4.5>a.1.

	
	5.8.3.1
	<4.2>

	
	5.8.3.2 eo a.,

b.
	<4.3.1>, 

<4.3.2>

	
	5.8.3.3 eo a.,

b.
	<4.3.1>, 

<4.3.2>

	
	5.8.3.4 eo a.,

b.
	<4.4>a.1.

<4.4>a.2.

	
	5.8.3.5a. eo a.,

b.
	<4.4>a.1.

<4.4>a.2.

	
	5.8.3.5b. 
	<4.4>a.2., <4.5>a.2.

	
	5.8.3.5c.
	<4.4>a.2., <4.5>a.2.

	
	5.8.3.5d.
	<4.4>a.2., <4.5>a.2.

	
	5.8.3.5e.
	<4.4>a.2., <4.5>a.2.

	
	5.8.3.5f. 
	<4.4>a.2.

	
	5.8.3.6 eo a.,

b.
	<4.4>a.1.

<4.4>a.2.

	
	5.8.3.7 
	<4.4>a.2.

	
	5.8.3.8a. eo a., b.
	<4.6>a.1.

	
	5.8.3.8b. eo a., b.
	<4.6>a.2.

	
	5.8.3.10 
	<4.3.2>, <4.4>a.2., <4.5>a.2., <4.6>a.2.

	
	5.8.3.11a.
	<5>

	
	5.8.3.11b. 
	<5>

	
	5.8.3.11c.
	<5>

	
	5.8.3.12a. 
	<5>

	
	5.8.3.12b. 
	<5>

	
	5.8.3.12c. 
	<5>

	
	5.8.3.13a. and b.
	<4.3.2>

	
	5.8.3.13b. 
	<4.4>a.2.

	ECSS-Q-ST-80
	6.2.6.5
	<4.4>a.2.

	
	6.2.6.6
	<4.4>a.2.

	
	7.1.7
	<6>

	
	7.2.3.6
	<4.6>a.2.

	eo = Expected Output


M.1.2 Purpose and objective 

The software verification report is a constituent of the design justification file (DJF). Its purpose is to present gathered results of all the software verification activities that have to be executed along the software development life cycle according to the SVerP. It is organize per process, with the exception of the timing and sizing issues which are gathered in a separate section. Each process verification report can be placed into a separate document.

M.2 Expected response 

M.2.1 Scope and content 

<1> Introduction

a. The SVR shall contain a description of the purpose, objective, content and the reason prompting its preparation.

<2> Applicable and reference documents

b. The SVR shall list the applicable and reference documents to support the generation of the document.

<3> Terms, definitions and abbreviated terms 

c. The SVR shall include any additional terms, definition or abbreviated terms used.

<4> Verification activities reporting and monitoring 

<4.1> General

d. The SVR shall address separately the activities to be performed for manually and automatically generated code.

<4.2> Software related system requirements process verification (for the SRR)

e. The SVR shall include the report of the verification of the requirement baseline and the interface requirements specification as specified in 5.8.3.1.

f. If system models are available, a model checking report (e.g. data, event, failure) shall be included in the SVR.

<4.3> Software requirements and architecture engineering process verification (for the PDR)

<4.3.1> Traceability (when not already included in related software requirements, interface and design documents) 

g. The SVR shall present the following traceability matrices: 

· software requirements to system requirements

· Software architectural design to requirements

<4.3.2> Feasibility 

h. The SVR shall present in gathering all the specific verification reports that have been planned to be provided w.r.t. the SVerP, including e.g.: 

· Software requirements verification as per 5.8.3.2.

· HMI evaluation by e.g. mock-up as per ECSS-E-ST-10-11

· Behavioural verification of the logical model and architectural design verification as per 5.8.3.13a. and b.

· Verification of the software architectural and interface design as per 5.8.3.3.

· Architectural design behavioural model checking

· Verification of software documentation as per 5.8.3.10.

· Other specific inspections, analyses or review of design report (e.g. numerical accuracy , technical risks analysis, evaluation of reuse potential)

· Others specific verification related to RAMS requirements (e.g. analysis reports using HSIA, SFTA, SFMECA)

<4.4> Software design and implementation engineering process verification (for CDR)

i. The SVR shall present in gathering all the specific verification reports that have been planned to be provided w.r.t. the SVerP, including e.g.: 

1. Traceability (when not already included in related software design documents or software code), presenting the following traceability matrices: 

· software detailed design to software architectural design 

· Software code to software detailed design 

· Software unit test to requirements, design

2. Feasibility, presenting in gathering all the specific verification reports that have been planned to be provided w.r.t. the SVerP, including e.g.: 

· Software detailed design verification as per 5.8.3.4

· Design model checking (including behavioural verification as per 5.8.3.13b.)

· Software code verification as per 5.8.3.5a.

· Structural code coverage achievement. 

· Deactivated code verification as per ECSS-Q-ST-80 6.2.6.5

· Configurable code verification as per ECSS-Q-ST-80 6.2.6.6

· Source code robustness verification 

· Verification of software unit testing as per 5.8.3.6

· Verification of software integration as per 5.8.3.7

· Verification of software documentation as per 5.8.3.10

· Others specific inspections, analyses or review of design report (e.g. technical risks analysis, evaluation of reuse potential)

· Others specific verification related to RAMS requirements (e.g. analysis reports using HSIA, SFTA, SFMECA).

<4.5> Software delivery and acceptance process verification (for QR and AR)

j. The SVR shall present in gathering all the specific verification reports that have been planned to be provided w.r.t. the SVerP, including e.g.: 

1. Traceability (when not already included in related software acceptance documents), presenting the following traceability matrices: 

· Software acceptance testing to requirement baseline 

2. Feasibility, presenting in gathering all the specific verification reports that have been planned to be provided w.r.t. the SVerP, including: 

· Structural code coverage achievement (update for QR and AR) 

· Verification of software documentation as per 5.8.3.10

· Others specific verification related to RAMS design (e.g. unit and integration testing coverage ratio) 

<4.6> Software validation process verification (for CDR, QR, AR)

k. The SVR shall present in gathering all the specific verification reports that have been planned to be provided w.r.t. the SVerP, including e.g.: 

1. Traceability (when not already included in related software validation specification), presenting the following traceability matrices: 

· software validation specifications to TS

· software validation specifications to RB 
2. Feasibility, presenting in gathering all the specific verification reports that have been planned to be provided w.r.t. the SVerP, including e.g.: 

· Verification of software validation w.r.t. TS as per 5.8.3.8a.

· Verification of software validation w.r.t. RB as per 5.8.3.8b.

· Verification of software documentation as per 5.8.3.10

· Verification of testing as per ECSS-Q-ST-80 clause 7.2.3.6

<4.7> Software quality requirements verification 

l. The SVR shall present in gathering all the specific verification reports related to software quality that have been planned to be provided in the SVerP. This include in particular the verification of the software quality requirements according to ECSS-Q-ST-80 clause 6.2.6.1, and the verification of the application of the chosen measures to handle automatically generated code. 

NOTE  Deactivated and configurable code verification reports are in section <4.4>a.2. Numerical accuracy report is in section <6> of this DRD.

<5> Margin and technical budget status 

NOTE  This section is often placed in a separate document named STSB (Software Timing and Sizing Budget).

<5.1> Technical budgets and margins computation

m. The SVR shall include the way to compute the technical budgets and margins.

<5.2> Software budget (sizing and timing) 

n. The status of margins regarding the technical budgets shall be presented in the SVR at each milestone, describing the utilized analytical hypothesis.

o. The margins shall be established by estimation for PDR, by analysis of design after detailed design, and consolidated by performance measurements commensurate with the software implementation for CDR, QR and AR.

p. The SVR shall include at PDR:

1. the memory size for static code size, static data size and stack size;

2. the CPU utilization;

3. the deadline fulfilment, the margin available for every deadline in the worst case and, if feasible, the jitter in the nominal case;

q. The SVR shall include after detailed design:

1. the memory size refined for static code size, static data size and stack size expressed on a thread basis, measuring them per lowest level design component;

2. the CPU utilization, refined, considering the worst case execution time of each lowest level design component having its own control flow (therefore including the call to the protected objects) (expressed in time and in percentage of a reference period);

3. the deadline fulfilment.

NOTE  The worst case execution time of each lowest level design component having its own control flow is multiplied by the number of times this component is executed per second. The resulting quantity is summed over all other design components. The result is the estimated percentage processor utilization.

<5.3> Schedulability simulation and analyses

r. The SVR shall include the result of the schedulability analysis or the schedulability simulation, based on:

1. estimated values at PDR,

2. refined values after detailed design,

3. measured values at CDR.

NOTE  An example of schedulability analysis report is a table with the following columns:

· process name

· P: process priority

· C: process worst case execution time

· T: process period

· D: process deadline

· I: process interference time, the time that the process can be interrupted by processes of higher priority

· B: process blocking time, the time that the process can be blocked on a protected object access by a process of lower priority

· S: process schedulability factor in percentage, computed as the sum of C, I and B, this sum divided by D

<6> Numerical accuracy analysis 

s. The SVR shall include the estimation and the verification of the numerical accuracy.

M.2.2 Special remarks

None. 
1

