When designing systems using HDLs (Hardware
Description Languages), it is important to track the
Implementation status of the project requirements.
Having tools for quick assessment of the status of both
the implementation and verification of the project
requirements can ease management job, give the
engineers more perspective and control over their
deadlines, and reduces overall project risk.

This work presents a minimalist requirements tracer for
HDL designs, whose main purpose is to obtain and
represent the knowledge about the state of an HDL
development project, considering its requirements and
test suite.

1.- Manage a high number of tests: pass / fail status?

2.- Trace the test-requirement status: which requirements are
tested by which tests?

3.- Trace the code-requirement relation: where in the code is
each requirement implemented?

The application is divided into three components:

1. A web interface where the user can specify the project
requirements, a description of each one and the
associated tests.

2. A script which generates a report with the state of the
project, based on the requirements list and the pass/falil
state of all tests in the project.

3. A second web interface which shows the state of the
project, according to which requirements are implemented
and which ones are also verified in the tests which have
executed correctly. Verification and traceability matrices
are also generated for easier assessment of project
status.

1.- Write each requirement using the web interface.

2.- Click on Export to CSV.

3.- Execute the script (arguments: project path, text file with
all paths to the .csv requirement files, text file with all the
paths to the HDL sources). A .csv file is generated with all the
Information about the state of the project.

4.- View the results on the web interface.
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This software was tested with two projects. One of them is the
transmitter module, developed in VHDL, of the Edelweiss project
(Zigbee PHY interface) for which Minitracer generated a report with
the current status of the project. The second project where
Minitracer was tested was Minitracer itself.

Add ReqUIl’emenTS Select an Input File

PROJECT NAME

LLLLL my———— =
Select :v| or
/
Requirements input web interface Report generation web interface

Detailed Requirement Status

Project Name: Edelweiss

Show| 10 j entries Search:
Requirement ID - Parameter ] Tests ] SRC < csSV =
Req1 cabecera (6 oct) + carga 32bit_d_ff 3x127byte_d_ff 32bit_top_tx
variable 3x127byte_top_tx

Reg2 32bit_fifo 3x127byte_fifo

Reqg3 32 bits por simbolo 32bit_fadapt 3x127byte_fadapt

Regd 32bit_bit2symb 3x127byte_bit2symb

Reg4.1 32bit_symb2chip 3x127byte_symb2chip

Reqg4.2 J2bit_upsampling 3x127byte_upsampling

Reg4.3 32bit_gdelay 3x127byte_gdelay

32bit_pulse_shaping 3x127byte_pulse_shaping
Showing 1 to 7 of 7 entries Previous - Mext
Edelweiss Detailed Requirement Status
Project Name: Edelweiss Project Name: Minitracer

Status Summary Status Summary

Edelweiss Status Summary Minitracer Status Summary

Requirements Description

Project Name: Minitracer

Show | 10 j entries Search:
Requirement ID - Description =

Arg_linea_comand Se leen los argumentos de linea de comandos
Anade_filas_req Funcion que afada filas al formulario para insertar requisitos
Barras_progreso Barras de progreso que indiquen el estado del proyecto
Busca_req_csv Existe funcion que busca los requisitos en los archivos csv
Busca_req_src Funcian que busque requisitos en ficheros del proyecto
Calculo_estado_proyecto Se calcula el estado del proyecto
Compara_resultados Se comparan los requisitos de los csv y los ficheros del proyecto
Consulta_test Consulta test generados con CTest
Detalle_files Pagina con los requisitos ordenador por archivos
Detalle_req Pagina con los detalles de los requisitos

Showing 1 to 10 of 32 enfries Previous - 2 3 4 MNext

Requirements Description

Tracing Files
Project Name: Minitracer
Show 10 :lentrles Search:
Requirement 1D - File Path
Arg_linea_comand ‘home/carlos/devel/minitracer/minitracer/script/minitracer.py
Anade _filas_req /home/carlos/devel/minitracer/minitracer/web/js/export.js
. . Barras_progreso 'home/carlos/devel/minitracer/minitracer/web/pages
Requirements and files st_sumary himi
Wh e r e th ey ar e Busca_req_csv 'home/carlos/devel/minitracer/minitracer/script/minitracer.py
i m I e m e n te d Busca_req_src 'home/carlos/devel/minitracer/minitracer/script/minitracer.py
p Calculo_estado_proyecto 'home/carlos/devel/minitracer/minitracer/script/minitracer.py
Compara_resultados 'home/carlos/devel/minitracer/minitracer/script/minitracer.py
Consulta_test ‘home/carlos/devel/minitracer/minitracer/script/minitracer.py
Detalle_files 'home/carlos/devel/minitracer/minitracer/web/pages
Ist_sumary.html
Detalle_req /home/carlos/devel/minitracer/minitracer/web/pages
/st_sumary.html
Showing 1 to 10 of 32 entries Previous 2 3 4  Next

The verification matrix shows whether all requirements are
actually verified, and the traceability matrix shows whether all
requirements are actually implemented, and in which files.

Verification Matrix
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The tool detects the special cases that can happen when the
defined requirements do not match the implemented code and
tests. This allows designers to check the consistency of their
own requirements and test organization, for example when
requirements are missing in either the sources or the
requirements files:

Detailed Requirement Status

Project Name: Casos especiales

Show 10 jentries Search:

L1

Requirement ID Parameter s Tests ] Status s SRC s

Anade_filas_req

Barras_progreso

Detalle_files

Detalle_req

Detalle_test

Exporta_csv

Test appears in test result files but not in requirements files

Detailed Requirement Status

Project Name: Casos especiales

Show 10 jentries Search:
Requirement ID - Parameter ] Tests - csv =
Req_solo_csv2 MINITRACER_PASS
Req_solo_csv3 MINITRACER_PASS
Req_solo_csv4 MINITRACER_PASS
Req_solo_csvs MINITRACER_PASS
Req_solo_csve MINITRACER_PASS
Req_solo_csvy MINITRACER_PASS
Req_solo_csve MINITRACER_PASS

Requirement not implemented in project source files

A minimalist tool for requirements tracing in HDL designs has
been presented, which Iimplements the required features
described in the Objectives section: tracking both implementation
and verification of requirements, relating requirements to their
tests, and relating requirements to where in the source code they
have been implemented.

The tool allows the user to either use the web interface to specify
the requirements or to write them directly in a .csv file. The tool
reads the implementation status of the requirements in the HDL
source files and the verification status from CTest test result files,
but can be extended to integrate with other automated testing
tools.

A project status web page can be generated for quick assessment
of requirement implementation and verification status, in which
both verification and traceability matrixes can be reviewed.

Future work will focus on adding new features to the tool, such as
using the integrating with different automatic testing frameworks
and using the git version control system to automate tracking the
changes to the requirements.

Minitracer is licensed under the GNU GPL (General
Public License) V3.0. It can be found at:
https://github.com/carlopmel/minitracer
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