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Tracing requirements to system model &—/

Executable

System Requirements specification

System Architectural Design

Architecture
Exploration

Software Hardware

Jama®

(requirement — single source)

Requirements Requirements

Parametric Functional

requirements requirements
(e.g. Min, typ, max) (annotation)

Software Hardware Inte.grat.ion
Design Design Validation

COSIDE®

. . T e Manual task
V . t I t t . : Simulation results : COSIDE® automated task
I r u a p ro 0 y p I n g (e.g-passftail : PDE Product Definition Engineer

SE System Engineer
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Motivation

» Safety critical systems development involves requirements traceability
» Fulfil safety guidelines 1ISO26262, DOC178C, Automotive SPICE/ISO
» Systematic approach:

— Document stakeholder needs processing

— Minimize project risk

— Manage requirements change
» Bridging the gap to the system/concept engineering
» Guarantee consistency
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What can be traced from Jama®© to COSIDE®

Parametric requirements i.e electrical Functional requirements:
characteristics: — System behavior descriptions
— System operating conditions — Algorithms
— supply - States and transitions
—temperature — Protections

— System limits
— Input/Output levels
— Performances

— Interfaces and protocols
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How it works

« Using REST API to query the Jama database
 Importing filtered requirements to COSIDE
« Annotating requirements to system level model

Jama® Jama® REST

Application COSIDE®

Data base AP|

Service Server

2022-11-23 restricted Copyright © Infineon Technologies AG 2022. All rights reserved. Infineon Proprietary m



Requirements import
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First step is the creation of a dedicated Jama® filter

Edit Filter
b |
Name the filter

COSIDE Make public

Select a project
Dummy Driver v

\\ Create rules
Match Requirements 1.17 v | according to| Any v | of the following conditions:
SpeCIfIC fllter name Sha” be used Location v | lis under v | Electrical characteristics

Limit to items updated within...
All dates 7

Sort order for results by

Heading v | | Ascending v o

LAl AT

_I Preview 38 Resulis...

SaveAs...

28

= I
@0

Add Rule

Save View in List
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Requirements visualization and editing

x

rs\hasoulcoside_workspace -

Window License Help

File Edit Mavigate Search Project Run
ekt 2k (COSEDA

It is possible to use aCLIL A MM EACLL UL LU LI MU St 2 | =0A

[€] coSIDE® Explorer [ Project Explorer B S BFE 8 = B8 Esystemtopscaml  LAJama X [{j tracing.ctf - X HHe. = 8
the embedded Sl ‘
PROJECTS  REVIEWS  ADMIN Help | Log Out
y > & M There is no active editor that
> f MCU_module provides an outline.

> 3} MCU_maodule_dc RODF Sandbox &

n | Project v Advanced search

> 3 sc_bool to_double
2

separated_resistors Project= | Change project 4« || Leammore | || SNDBX-PRQ-1T Terminal || 57 Fiter: GOSIDE

v | @[ = RODF Sandbos | Mixed tem types

° - & @
B “#0 cosipE (o0 - [N

Terms and Abbreviations P Filter + View o edit

Email

Export v

» i Bootstrap

S
» g 0260 evision History m v - v & 13items

> iy GDSED General Produst Characleristics

e R S N N
» iy Pvu E1 ¢ Functional Description

> i PWM SNDBX-PRO-16  TERMINAL DIAGRAM

> 9 Configurstion

v e isd_motor_system SNDBX-PRQ-21 TERMINAL DIAGRAM sub requirement
[ motor_system
> & system_top Defrions of vollago and Cur) SNDEX-PRQ-17  Terminal List Name Function Number BRAKE Logic input 22 CP1 Charge pump 20 CP2 Cha
;i others B Becircal Chiaraclersics SNDBX-PRQ-18 Motor St d Standby Mode dified I th d d 1d iS I than th d threshoid, the otor will stop. On'.
» & Configuration Cupmty vatage Renge PRO- otor Stop and Standby Mode modifie e speed demand is less than the programmed threshold, the motor vl stop. O’
0_plus_motor [m0_plus_mot
¥ & m_plus_motor [m0_plus.motor] Supply Voltage Range SNDEX-PRQ-8 Supply Voltage Range ves 55 4 Diiving
> iz BLDC_motor Edited VBB Supply Current.
> By lib VBB Supply Current SNDBX-PRQ-9 Supply Voltage Range my_description ves 55 50 v Operating
> [Fg top COSIDE: cut-off frequency
- - ~ g Configurstion Gate Drive Source Current SNDEX-PRQ-10  Edited VBB Supply Cument new Title B2 8 2 mA IVREG =0 mA
Filter requirements to W
X . Gate Drive Source Current SNDBX-PRO-11 VBB Supply Current 188 10 20 A Standoy mode
. 2 requirement (ignored by CO
VI eW b n am e an d b [2) included.libs 148 24/03/21, 17:18 hasou new flem added SNDEX-PRQ-20 COSIDE: cut-off frequency cut-off frequency 0.9e3 1083 12e3 Hz something ==
[@) Makefile 148 24/08/21, 1713 hasou Modue Descrpt =
y y I - N o e SNDBX-PRQ-15  Gale Drive Source Gurrent 150 96 13 56 mA Level 1,45V . AT E=S 88 =
[ quirements.par_req Top-Level Safety Requirements & | # B 3
. @ @ £ @
a n n Otatl O n typ e . v Product Description SNDBX-PRQ-14 Gate Drive Source Current 180 207 265 323 mA Level 2,45V ... 5 S GD_6ED_T
Block Digram -OED.]
- i &, @ > &5 isd_motor_system
| IS 32 8% % Pin Configuration SNDBX-PRO-13  Gale Drive Source Current 150 138 537 635 mA Level 3,45V . + & m0_plus_motor

[typefilter text -] Application Information

C re te th e t S k | I St = Package SNDBX-PRQ-22 new item added
a a v & Product Level ENC Requirements

& Product Requirements (PRQ) Quaity Requirements

~ & Product Festures

~ G Blectrical Characteristics
T COSIDE: cut-off frequency

Edited VBB Supply Current new Title Other Non-Functional Requiremen
Gate Drive Source Current | New Requirement
Gate Drive Source Current @ Product Architecture (PA)
Gate Drive Source Current € safety Concept (5C)
new item added @ Hardware/Software Interface (HSI)
[ Design Lovel

System use cases
Logistics Requirements
Requirements for DX

VB8 Supply Current
~ & Functional Description

Motor Stop and Standby Mode modified
TERMINAL DIAGRAM COS|DE('] 3)
TERMINAL DIAGRAM sub requirement.

Terminal List

oAddiag > Cioud |

Requirements view

- : Page [T ] of 1
will show the same ¢
© This is a Non-Production version of Jama. Please contact Jama for commercial licenses.
StrUCture Of \]ama, bUt B Console x [] Properties BER E-m-BEA8 -0 SVN Repositories 3] Error Log T 8 =g
o o - Path Loeation Trpe

"Generate netlist and entity” started! Description Resource
Total execution time: 1325ms

"Generate netlist and entity” finished!

are listed
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» During the system model development the PDE may release new baselines for the requirements
— Capturing of new stakeholder inputs
— Results of feasibility and simulations
» If a requirement is modified, the change must be analized and managed
— Change the implementation
- Update the test E—

[C]COSIDE® Expl.. X [ ProjectExplorer = B J\Jama  -E|*m0pius motor topscaml  °E] GateDriverscaml 5% Compare X =0 ox M

Synchronization flow

. e .
> A compare window shows all modifications © 2 %S08 © [ 4 Mosd s 2 e e s e o e NS § L
L' otstrap * | v 4 - Requirements Source hitps://infineon-coseda jamacloud.com/rest/v1/filters/ 143/ resuits There is no active
> By 602D E| > newitem added editor that provides
» iy GD_GED B <p>modified</p> [description set] an outfine.
ul 2022-11-23T20:57:31.000+ 0100 [la=t
B Model Compare (Text Feature) £ Y- T
1
@ x = 0O
i ] &
8
> 15 GD_6ED_TD
3 125 isd_mator_syst:
> (5 m0_plus_motol
Y 5O § = O (2 Problems X [J)SVN Repositories ) EmorLog Yi=o
Value Oitems

Description S Resource Path Location
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Requirements tracing

» All relevant requirements shall be implemented and tested.

» To implement a requirement, System Engineer must create a relationship with an hardware element
like a schematic.

» To test a requirement, it must be annotated to a verification setup.

» Relations are created by dragging requirements on COSIDE objects.

» Traffic light indicators will represent the actual state of each requirement
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Functional requirement annotation: implementation

[0 coside_werkspace - m0_plus_motor/BLDC_motor/GateDriver.scaml - C:
FEile  Edit

Disgram  Navigate
O-HQ @it-0-i® -

“, Search for "cos req_param”i.. X [C|COSIDE® Explorer [ Project Explarer

Search Project Run Window License Help

¥ E 1

cos_req_param

Found 1 results for "cos_req_param”

COSIDE Documentation : COSIDE Requirement
Tracking

COSIDE-Requirement-Tracking_150306831_html

NDBX_10_typ, SNDBX_10_max) parametric requirement values can be
accessed from the SystemC model via cos_req_param("name”) e.g.
COS_REQ_PARAM("SNDBX_10_typ”)(no param_reader_module instance
required -

] Requirements X

[typefitertext

v &5 Product Level
~ & Product Requirements (PRQ)
v &3 Product Features
~ & Electrical Characteristics
4 COSIDE: cut-off frequency

Gate Diive Source Current
new item added

Supply Yoltege Range
Supply Yoltege Range
VB8 Supply Current

~ & Functional Description

© i Terminal List
4 BLDC_motof

1 item selected

s\hasoul\coside_workspace -

= B E system_top.scaml

20GQE|@iY~F-e ey | iEEELE| 8 2 | o

AJema  [fjtracing.ctf ] *m0_plus motor_top.scaml

“E] GateDriverscaml X

requirements. par_req

@ param_reader module

Requirements
Terminal List

@ COSIDE Documentation : Cosidle Parameter Files

- DELAY_SC

Qg

@ COSIDE Documentation : COSIDE Requirement Tracking

i_delay_sc1
<bool >

delay = sc_core:SC_ZERO_TIME
Jinit_val =
i_delay_sc2

<bool >

delay

DELAY_SC
<T>
delay = sc_corezSC_ZERO_TIME
Jinit_val =
i_delay_sc3

<bool =

delay = sc_core:SC_ZERO_TIME
init_val =

- x

wEel Ok (COSEDA

= 8

“F]i_GateDriver! |

(& BLDC_motor

B lib
Etop

TeChrEaes
Bzout. x FHe. = 8

infineon

i
=

> IF Modules

> T Nets

> I Ports

%5 Parameters

@ Build Targets X = 8
g @& | th Dt
> 5 GD_6ED_T

> (5 isd_motor_system

> 5 m0_plus_motor

i_delay_sc4 .
< ' ) >
Diagram | Wiring | Decumentation
B) Console [ Properties X [ % = B [2Problems x [F5SYNRepositories &) Error Log Y i =8

+ Ditems
zdng Name _ Function Number Description ” Resource Path Location Trpe
Conditions ~|BRAKE _|Logic input 22
Description  |[CP1 (Charge pump 20
Brmrrs cp2 Charge pump 19

IDIR Direction centrol 25
FAULT _ |Fault indicator output 26
FG Motor speed output 27
GHA  |High-side gate drive output o
GHB High-side gate drive output 11
GHC [High-side gate drive output 13
GLA Low-side gate drive output 4
GLB [Low-side gate drive output 5
GLC Low-side gate drive output 6
GND Ground 2
LSS [Low-side source 7
No connect 3,14, 16,
e 13,21
SA Moter output 8
SB Motor output 10
sC Motor output 12
SFNN  [Murrent sence nematise terminal % e
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Functional requirement annotation: test p

» Dropping a requirement on the simple testbench source code automatically detects the Test
annotation type

[ CUILEU VDD SUPPIY CUNTENL NEW 1iLg . e -, - ' \ - T = s ~ .

in Gate Drive Source Current

EE" Gate Drf\re Source Current & Console [ Properties 4 g = 8 {# Problems X
an Gate Drive Source Current Ditems

i new item added Tracing Link Type Comment -

iin Supply Voltage Range /m0_plus_motor/BLDC_moter/m0_plus_motor_top_simple_tb.cpp Test Description

i1 Supply Voltage Range
v i1 VBB Supply Current
ut| BLDC_moter/m0_plus_motor_top_simple_th.cpp
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Parametric requirements L/

» It 1Is common to have nominal values and limits as requirements for electrical characteristics.
— Example: max supply current in standby mode, in pA
» COSIDE will automatically generate a parameter file with the values defined in JAMA.

e
--// VBB Supply Current - [SNDBX-PRQ-11]
--/ISNDBX_PRQ_11 min =
SNDBX_PRQ 11 typ=10

SNDBX_PRQ_11_max = 20 ﬁ
I
1 o —
» These values can be included in the project by "| esvsouree! IR
USI n g th e fu n Ctl 0 n () 2E15§|$t:dc:ec}~:=._§g_|)a|'am <double>("DUDR_PRQ _52_min") g |
frequency = 1.0
—_ phase =0.0
e delay = sc_core::5C_ZERO_TIME
n ac_amplitude = 0.0
e ac_phase = 0.0 3 ~
--// Logic high input voltage - [DUDR-PRQ-52] ac_noise_amplitude = 0.0 il |
DUDR_PRQ_52_min = 700 ond E )
—/IDUDR_PRQ 52_typ = L=

--//IDUDR_PRQ_52_max =
e =

gnd
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Features that should be added

» Highlighting of added / removed requirements
» Automated analysis of parametric requirements

— parameter sweep

— Monte-Carlo

— corner-case

— Constrained random verification with UVM SystemC
> New items shall be created in Jama

— Test cases documentation (config)

— System Architecture references
» Preset of T/l values for a requirement

— Avoid unnecessary efforts to annotate when verifiability or feasibility analysis has been excluded
» Support of further requirement tools - front-ends

— Polarion

— SysML
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