
An Overview or Illustration of Software Processes: 
The following figures, based on “Software considerations in airborne systems ..." (RTCA/DO-178B) serve as a reminder of the various 

processes involved in the production of software. While some of the terminology may be specific to the aviation sector, the main ideas apply for 

all kinds of software. 

 

In the aviation area, as for many other industries, there are more or less stringent requirements on how software is produced depending on how 

critical it is. In aviation, the criticality levels range from E (in no way critical) to A (most critical). 

 

The first series of diagrams depict the main constituent processes of Level D software (in civil aviation terms). The diagrams are “built up” to 

form a picture of the various processes involved. For contrast, the level D series is followed by a summary diagram for software of Level C 

criticality. 

 

NB:  

- In CA305, we are using these diagrams to get a high level picture so points of detail can be ignored. 

- Ignore the references to "tables" (in fact, these are tables within document RTCA/DO-178B). 

- The oval shapes depict documentation. 

- There is some specialised terminology here (that can be largely ignored), especially regarding high-level (HL) and low-level (LL)  

requirements. Roughly, can regard HL as being "requirements proper" and LL as being part of software design. 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

HL reqts are developed. 
Derived HL reqts are defined 

SW architecture is developed 
LL reqts are developed 
Derived LL reqts are defined 

Source 
code is 
developed 

Executable object 
code is produced 
and integrated in the 
target computer 

SRD SDD Scode Ecode 

LEVEL D SUMMARY-1 (SW "development process" only):

Table A-2 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

SW development and integral processes are defined.

PSAC, SDP, SVP, SCMP, SQAP 

HL reqts are developed. 
Derived HL reqts are defined 

SW architecture is developed 
LL reqts are developed 
Derived LL reqts are defined 

Source 
code is 
developed 

Executable object 
code is produced 
and integrated in the 
target computer 

SRD SDD Scode Ecode 

Additional considerations are addressed

LEVEL D SUMMARY-2 (SW "planning process" added):

Table A-1 

Table A-2 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

SW development and integral processes are defined.

PSAC, SDP, SVP, SCMP, SQAP 

HL reqts are developed. 
Derived HL reqts are defined 

SW architecture is developed 
LL reqts are developed 
Derived LL reqts are defined 

Source 
code is 
developed 

Executable object 
code is produced 
and integrated in the 
target computer 

SRD SDD Scode Ecode 

Verify SW HL reqts  
- comply with system reqts 
- are accurate & consistent 
- are traceable to sys. reqts 

SW verification results 

Verify  
SW partit’g integrity is confirmed 

No verification of 
outputs Test Exec object code 

- complies with HL reqts 
- is robust with HL reqts 
- is compatible with target

SW verification cases & 
procedures 

Additional considerations are addressed

LEVEL D SUMMARY-3 (SW "verification process" added):

Table A-1 

Table A-2 

Table A-3 
 to A-6 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

SW development and integral processes are defined.

PSAC, SDP, SVP, SCMP, SQAP 

HL reqts are developed. 
Derived HL reqts are defined 

SW architecture is developed 
LL reqts are developed 
Derived LL reqts are defined 

Source 
code is 
developed 

Executable object 
code is produced 
and integrated in the 
target computer 

SRD SDD Scode Ecode 

Verify SW HL reqts  
- comply with system reqts 
- are accurate & consistent 
- are traceable to sys. reqts 

SW verification results 

Verify  
SW partit’g integrity is confirmed 

No verification of 
outputs Test Exec object code 

- complies with HL reqts 
- is robust with HL reqts 
- is compatible with target

SW verification cases & 
procedures 

Verify 
- test coverage of HL reqts achieved 

Additional considerations are addressed

LEVEL D SUMMARY-4 (Verification of verification!!!):

Table A-1 

Table A-2 

Table A-3 
 to A-6 

Table A-7 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

SW development and integral processes are defined.

PSAC, SDP, SVP, SCMP, SQAP 

HL reqts are developed. 
Derived HL reqts are defined 

SW architecture is developed 
LL reqts are developed 
Derived LL reqts are defined 

Source 
code is 
developed 

Executable object 
code is produced 
and integrated in the 
target computer 

SRD SDD Scode Ecode 

Verify SW HL reqts  
- comply with system reqts 
- are accurate & consistent 
- are traceable to sys. reqts 

SW verification results 

Verify  
SW partit’g integrity is confirmed 

No verification of 
outputs Test Exec object code 

- complies with HL reqts 
- is robust with HL reqts 
- is compatible with target

SW verification cases & 
procedures 

Verify 
- test coverage of HL reqts achieved 

Assurance..that..processes comply with..plans & any standards SW conformity review is conducted 

SQA records 

Additional considerations are addressed

LEVEL D SUMMARY-5 Table A-1 

Table A-2 

Table A-3 
 to A-6 

Table A-7 

Table A-9 



The next diagram depicts the level D software "configuration management" process. (In fact, there is another process also called "certification 
liaison" but we can ignore this as being quite specialised). On the other hand, the elements of software configuration management are very 
important at all levels; the only distinction is that more rigorous controls are introduced for more critical software. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Finally, to show the more demanding requirements for a Level C development - especially in terms of verification though there are also more 

stringent requirements in configuration control and other areas - we have 

SW CONFIGURATION MANAGEMENT PROCESS (TABLE A-8) 
(Little (formal) difference between levels, except for SECI) 

Configuration 
items are 
identified 

Baselines & 
Traceability are 
established 

Problem reporting, 
change control, 
change review, and 
configuration status 
accounting are 
established 

Archive, retrieval 
and release are 
established 

Software load 
control is 
established 

Software life cycle 
environment control 
is established 

SCM Records 

SW Configuration Index (SCI) Problem Reports 
SW Life Cycle Configuration 
Index (SECI) 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

… processes defined/ Transition criteria, interrelationships, sequencing … 
defined / SW life cycle environment …/ Additional consid’ns addressed 

PSAC, SDP, SVP, SCMP, SQAP 

HL reqts are developed. 
Derived HL reqts are defined 

SW architecture is developed 
LL reqts are developed 
Derived LL reqts are defined 

Source code is 
developed 

Executable object 
code is produced 
and integrated in the 
target computer 

SRD SDD Scode Ecode 

Verify SW HL reqts  
- comply with system reqts 
- are accurate & consistent 
- are verifiable 
- conform to standards 
- are traceable to sys. reqts 
Verify algorithms accurate 

SW verification results 

Verify SW LL reqts 
- comply with HL reqts 
- are accurate & consistent 
- conform to standards 
- are traceable to HL reqts 
Verify algorithms are accurate 
Verify SW architecture 
- is compatible with HL reqts 
- is consistent  
- conforms to standards 
Verify SW partit’g integrity is 
confirmed 

Verify source code 
- complies with LL reqts
- complies with SW arch
- conforms to standards 
- is traceable to LL reqts
- is accurate/ consistent 
Verify output of SW 
integration complete & 
correct [mem. map …] 

Test Exec object code 
- complies with HL reqts 
- is robust with HL reqts 
- complies with LL reqts 
- is robust with LL reqts 
- is compatible with target

SW ver. cases & 
proc’ds 

Verify 
- test procedures are correct 
- test results correct/discrepancies ok 
- test coverage of HL reqts achieved 
- test coverage of LL reqts achieved 
- test coverage of SW structure 
   - statement coverage achieved 
   - data & control coupling achieved 

Assurance..that..processes comply with..plans and standards SW conformity review is conducted SQA records 

SW development 
standards are defined 

LEVEL C SUMMARY 
SRS, SDS, SCS 

Verify SW plans 
comply with 178B

Verify SW plans 
coordinated 

Table A-1 

Table A-2 

Tables A-3 
To A-6 

Table A-7 

Table A-9 


