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Figure 1 - The Architectural Mode Design Phase 
At various stages within the software development lifecycle, 
interim engineering versions of the signal processing software 
will be made available for integration and testing purposes. These 
will not undergo a full delivery process.  The scope and timing of 
the interim engineering versions of signal processing software 
will be identified in the project plans. 
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The development process is shown diagrammatically in Figure 2, 
indicating the process stages and their connectivity. 

Figure 2 - CAPTOR SPS Development Lifecycle 

3.4 Workproducts 
The workproducts that can be generated / updated at each 
lifecycle stage are defined in Figure 3. 
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Figure 3 - GEDAE Workproducts 
The reviewable and deliverable items generated throughout the 
CAPTOR T2 development will be available in their native format 
i.e. models, text objects within requirements traceability tools etc. 
At the end of the programme, if the customer wishes a full set of 
documentation, auto-documentation features in the tools will be 
used to build these documents. 
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4. Supporting Documentation 
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Figure 4 – Hierarchy of Standards 
 

captor pilot study 
A pilot study was carried out to evaluate the new Captor Software 

w well it works using the 

elected and taken through 
ware release stages). 

tified the algorithms to be 
mode. The potential for 

common algorithm reuse was also investigated. 

ithms (from T1) were re-
expressed in a generic form, as Algorithm Design Descriptions 
(ADD). 

n ADD, which is basically 
nection of the algorithm 

constituents. 

 Phase each algorithm was 
led using GEDAE. For some algorithms, several different 

ifferences (e.g. primitives 
 

erate GEDAE Algorithm 
model were used to ensure that each ADD and algorithm matched 

d for each algorithm and the algorithms 
n. 

 then built in GEDAE and again 
model and the ADD. 

nerated using radar data 
generator tools in BAE SYSTEMS [2], and mode testing was 

ify correct operation of the mode. 

t platform, in this case a Sky 
 with two quad G4 cards, 

on a single G4. 

G4, and then a variety of 
imisations of the GEDAE host graph to run on a multi-

Some process improvements came as a result of the pilot study. 

tified during this study was that it is 
els which compile and run 
pile or fail to schedule on 

the distributed target environment. This led to debugging and 
rework being needed. 

As a result, the proposed development process was modified to 
show each increment of development having a host modelling and 
a target mapping phase, so that any potential problems in the 
target implementation are identified and solved as early as 
possible. 

6. Modelling Standards in GEDAE 
The Code of Practice for using GEDAE on the CAPTOR program 
provides detailed instructions and/or guidelines on how to use the 

ich define 
5. Process Evaluation – the 

this process and comply with the participating
standards f

ompanies’ Development Process and find out ho
GEDAE tool. 

This has been presented and favourably received by the 
radar customer. 

A Software Development Plan (SDP) defines the ba
be followed and tools to be used at a high level. This

CAPTOR One of the CAPTOR radar modes was s
the main lifecycle (not including the soft

process to 
ntifies the 

A Requirements Analysis phase iden
implemented in the selected radar 

GEDAE tool as the primary tool for SPS developme
by PVCS Dimension

supported 
d DOORS The original requirements for the algor

A Software Standards and Procedures Manual (SSPM
lifecycle to be followed for developing SPS software
each of the stages in detail. 

A Code of Practice (CofP) defines in

efines the 
nd defines The radar mode was also expressed as a

a block diagram defining the intercon

 the tools 
ed in the During the Architectural Mode Design

model
GEDAE in particular) to carry out the process d
SPM. It a

h layout, strategies were used to evaluate the d
versus flowgraphs).

odelling which defines project rules 
eaders, comments, naming conventions etc.  Where
his document call Iterations of the generate ADD/ gen

 Project Specific Coding Standard for the 'C' 
Lan

gramming by the end of the process. 

Test vectors were generate Defines standards to be ap

Producing 
were tested to verify successful operatio

The radar mode model was
 CAPTOR Radar Tranche 2 Sty

GEDAE Primitives 

 GEDAE 
rds where 

iterations were used to match the mode 

Test vectors for the mode were ge

carried out to ver

igure 4. 
Computers Rapid Development System
and the mode testing was repeated first 

Benchmarking was carried out on the 
opt

The model was then ported to a targe

Code of 
Practice 

Incorporate
Flowgraph

 

CAPTOR C 
Coding 
Standard

CAPTOR 
Primitive 
Programming 
Manual 

BHDS 
GEDAE 
Documentatio
n 

s 
processor target were evaluated. 

5.1 Process Improvements 

One of the problems iden
possible to develop large, complex mod
on the host, but then either fail to com



tool. Certain areas have been identified as key areas w
be controlled at project level to ensure that the model ge

ch is robust and maintainable. 

 all of the associated GE
icularly so for 

where the model will be very large (estimated >10K 
d

ecific elements (algorithms, modes etc) 

 generic elements (complex vector comparison etc) 
All project specific elements were placed in the foll

\FGlibraries\boxes\CAPTOR\algorithms\… 

 

\… 

ithms\… 

ite\modes\… 

k\…

ete G

e:

low this similar to the standard

OR applicatio
 standard model files 

b rne
N d Solaris platforms. All of the CAPTOR
subdirectories can be maintained in the CM tool and in
t d GEDAE installation. 

6 s 
For CAPTOR it is planned to have a test harness for each of the 
main GEDAE workproducts (algorithms, modes, etc). 

1. Verifying that model components are unaffected by change 
due to  

• GEDAE upgrades 
• Different platforms 
• Modification of common elements 
2. Testing model components1 

                                                                

hich must 
nerated is 

a high quality product whi

6.1 Directory Structure 
The directory structure which DAE files 

CAPTOR 
files) and 

are placed into is very important, part

evelopment is split between two sites. 

Two categories of model elements were identified: 

• project sp

•
owing 

directory structure: 

\FGlibraries\ boxes\CAPTOR\modes\…

\FGlibraries\ boxes\CAPTOR\SPS Framework

with corresponding test harnesses and data in  

\FGlibraries\ boxes\CAPTOR\testsuite\algor

\FGlibraries\ boxes\CAPTOR\testsu

\FGlibraries\boxes\CAPTOR\testsuite\SPS Framewor  

A similar directory structure was set up inside Param
etc. 

Generic elements were placed in the directory structur

\FGlibraries\ boxes\CAPTOR\embeddable\… 

rs, roups 

 

with a structure be  GEDAE 
embeddable directories. 

This directory structure allows the CAPT n files to 
while still 
d on both 
 specific 
stalled on 

be kept separate from the GEDAE
eing in a suitable place as far as the tool is conce
T an

op of any standar

.2 Test Harnesse

These test harnesses will have two purposes: 

 
1 Inspection is the primary method of verification of model 

components, and the test harness does not attempt to carry out 

t up to allow automatic 
ts. The CofP identifies 

 terms of generation of datasets, 
comparison of results and the layout of test harnesses to ensure 

m approach is used for these test harnesses. 

aphs in GEDAE can make the difference 
able product and having 
odel components are also 

important to minimise integration problems.  
ssible to impose an exact and complete set of 

rules on such a subjective feature, it is important to have a basic 
work of guidelines, and these are set out in the CofP. 

llows: 
• data should flow from left to right 

• minimise clutter to ensure that the data streams do not 

traight with any bends at 

• ther objects 

e input/output, var and 
untyped and have the same name as the input in the ADD 

 the data flow type of each input and output will be matched 
d in the ADD i.e. vector complex 

inputs will be streamed in as complex vectors etc 

ithms will all be generated as fixed size algorithms for 
e at the algorithm design 

 classification and 

 to be added to the canvas to aid clarity 

as been generated for writing GEDAE primitives. 
les for writing CAPTOR specific primitives and is 
roject C Coding standard. It prohibits the use of 

mended layout, naming 
tc. It is designed to supplement the GEDAE 

Primitive Programmers’ Manual [1]. 
 in as generic a way as 
 reuse. As an example, it 

recommends useful variable names are selected but not project 
specific variable names (e.g. num_rows, num_columns rather than 
m,n or num_range, num_doppler). 

7. Process Improvements 
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for T2 allows for continuous monitoring and improvement of the 
process as the product is developed. 
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Metrics are being gathered and monitored (e.g. defects found at 
each stage of the lifecycle) and these are being used t de
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The knowledge gained from the pilot study, and careful planning 
of how the model will be partitioned on the target hardware, have 

been used to influence key design decisions in the host model. 
s not invalidate the concept of a ‘host model’ nor 

ises the impact of porting 
rmance. 
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