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Course Overview

Topics:

 The Business of Product Development

e Success through Design and Development Processes
* Scalability, Architectures and the MVP

* Achieving Quality and Reasonable Time to Market
* Techniques for Accelerating Time to Market
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Session Overview

e Balancing Development
e Software Quality
 Managing Quality
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Balancing Development
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Balancing Development

Example Inputs:
Quality — High
Time — Short
Results:

Cost - High

DesignNews >

CEC

CONTINUING
EDUCATION

CENTER

Presented by:




Software Quality

Quality is completely subjective

OW C
OW C

OW C

oes FatFS rank?
oes FreeRTOS rank?

oes silicon vendor code rank?

- Commercial code?
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Software Quality

Define what quality is to you:

- Adhering to Industry Best Practices

- Minimizing Cyclomatic Complexity

- Compilation with No Warnings

- Code Testing Coverage
- Code Verification
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Software Quality

Software
Development Life
Cycle (SLDC)

Software Quality
Assurance (SQA)
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Software Quality

 Definitions RENESAS
e SDLC Activities
e Documentation
 Standards and Conventions
. Synergy Software Quality
* Maintenance Handbook
e Software Metrics gﬁggf;sssg;;;?gw Platform

Software Quality Assurance

e Verification
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Cyclomatic Complexity

Cyclomatic Complexity (McCabe Complexity) defines
the number of linearly independent paths in a function
of code.

~n File Fonctional Suommary -~

File Fonction Count....: 5

Total Fonctionm LOC.....: 353 Total Fonction Pts LOC : 0.5
Total Fonction eLOC....: 17 Teotal Fonction Pts eLOC: 0.3
Total Fonction 1LOC....: 14 Total Function Pts 1LOC: 0.2
Total Fonction Params .: 7 Total Function Retorn .: 5
Total Cyclo Complexity : 8 Total Fonction Complex.: 20
Max Fonction LOC ......: 21 Average Fonction LOC . .: 7.00
Max Fonction LOC .....: 11 Average Function eL0OC . : 3.40
Max Fonction 1LOC .....: 8 Average Fonction 1L0OC .: 2.80
Max Fonction Parameters: 2 Avg Fonction Parameters: 1.40
Max Function Returns ..: 1 Awvg Fonction Beturns ..: 1.00
Max Interface Complex. : 3 Avg Interface Complex. : 2.40
Max Cyclomatic Complex. : 4 Avg Cyclomatic Complex.: 1.60
Max Total Complexity ..: 6 Avg Total Complexity ..: 4.00
End of File: C:\5P02 Module\Common‘\drivers\sroc\pwm.c
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Cyclomatic Complexity

Higher code complexity increases debugging effort and decreases code reliability

Complexity Reliability Risk

1-10 A simple function, little risk
11-20 More complex moderate risk
21-50 Complex, high risk

51+ Untestable, very high risk

Higher code complexity increases risk of injecting new bugs into code!

Complexity Risk of injecting a bug when making a change

1-10 5%

11-20 20%
21-50 40%
51+ 60%
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Code Analysis

Ways to Perform Code Analysis

® Complexity Measurements "2 Mcrocontolers New P TN ==

Wizard Map

* Lines of Code e o e
-

® Comment Density P s L

® Assertion Density g

* Static Code Analysis by sl

PCAint(TM}) is a product from Gimpel Software. You
eed the PCHint{TM) software from Gimpel installed in
rder to use the CodeWamior plugin.

o Dyn am iC COde AnaIySiS 'ou can enable PCAint{TM}) later by manually claning

target and changing the linker to PCHint linker.

® Worst Case Stack Usage

® Automated Tools

® (i.e. Code Standard Compliance)
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Automated Tests

Benefits:
- Simplify regression testing
- Run tests on build server

- Easily identify when a test fails (and what
caused it)

- Monitor code coverage
- Automated reporting
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DesignNews

Test Harnesses

TEZT (DRV_TIMER _TG1,
TEST (DRV_TIMER TG1,
TEST (DRV _TIMER T&E1,
TEST (DRV_TIMER Tiz1,
TE&AT (DRV TIMER T&1,
TEST (DRV_TIMER TG1,
TEAT (DRV_TIMER TG1,
TEST (DRV_TIMER TE1,
TEST (DRV _TIMER T&1,
TEST (DRV_TIMER Tiz1,
TEST (DRV_TIMER TGZ,
TEST (DRV_TIMER TGZ,
TEST (DRV_TIMER TGZ,
TEST (DRV_TIMER T2,
TEST (DRV TIMER T&Z,
TEST (DRV TIMER T2,
TEST (DRV_TIMER _TG3,
TEST (DRV_TIMER_TG3,
TEST (DRV_TIMER TG3,

TC_ 1 1 OpenSuccess) PA3S

TC_1 2 OpenHdl) PA23

TC 1 3 OpenCallbackParameter) PASS

TC 1 4 OpenConfigIsNull) PA3S

TC 1 5 OpenConfigChannelOutCfRange) PASS
TC_1 & OpenOnelhot) PASS

TC_1 10 OpenTwice) PAS3

TC 1 11 OpenCallbackIRQNotAwvailable) PAZ3
TC 1 12 OpenPeriodTooLarge) PA3S

TC 1 13 MultipleChannels) PA33

TC_Z_1 NullPointers) PASS

TC 2 2 dtart3topClear) PASS

TC_Z 3 SetGetDelay) PASS

TC 2 4 GetVersion) PA3S

TC 2 5 ControlNotOpen) PASS

TC Z 6 infoGet) PASS

TC_3_1 CloseSuccess) PASS

TC_3_2 CloseHdl) PAS3

TC_ 3 3 _CloseNotOpen) PASS

36 Test= 0 Failures 0 Ignored 36 Pass
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Conti Int ti
Unit Test Test Functional Test Integration Test
Cowverage Report Coverage Report Coverage Report
| 3
~— \
“-..\___hhh_\hh

— |

HW Platform
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Automated Reporting

TestID

o~ || U b [N =

Synergy Software Package Quality Matrices Quality Data Functional Test
a
o — —
: o 55 % 8
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bhsp 0 (100M100) |13 O (O] 1| (83/80) | 183 (4/38) 313333333333 33|33 (3333|231
00 (100M100)(10] O (O] 1 (0/0) 33 (83/70) 9 9 9 10| 9 9
00 (100100 8| O (O] 1 (0/0) 27 (84/71) [5] 10 | 10| 10 | 10 |10]10]|10
ad 00 (100100 10| O | O 1|(100/M100) 255 (93/89) 45 |1 451 45| 9 | 45| 45 | 45 | 45 |45|45(45
AQ 0( (100100 Y10} O | O} 1|(100M100) 116 (92/89) 33| 33| 33|45 33| 33|33 |33 (333333
g D D e 0( (100100 %13 O (O] 1| (8579) 35 | (100100 | 22 | 22| 22 | 33 |22 | 22| 22 | 22 -22 22
analog D 0 (100M100) 7| O |O] 1] (79/74) 40 {70/62 ) 3 3 3 |22|.56 4 4 4 55| 4
A 00 (100100 10| O | O] 1|(100M100) 122 (98/m94 ) 24 |1 24 | 24| 3 |24 | 24 | 24 | 24 (24|24 (24
5 00 (100100 310| O 0O 1|(100M100) 180 | (100100 )| 40 | 40 | 40 | 24 | 40 | 40 | 40 | 40 (4040|140
i 00 (100100 Y15 O | O] 1| (90/81) | 294 (87/82) 94 |94 | 94 | 40 | 94 | 94 | 94 | 94 |70|(70(7O
00 (100100 2| O | O} 1((100/M100) =80 { 86/80 ) 10|10 (10|94 | 10| 10| 10 | 10 | 1010|110
50° (100100 ¥841247| 0| 1| (94/87 ) | 229 (3121) 14 | 14 | 14 14 13113
da 0 (100100 10| O | O] 1|(100M100) 56 |(100/1100)| 34 | 34 | 34 | 10 | 34 | 34 | 34 | 34 |34 34
dacg 00 (100100 Y10} O | O 1|(100/100) 50 (95/94 ) 14 37 | 37 |37 |37
dma 00 (100100 (10} O | O] 1|(100M100) 117 (96/92 ) 29| 29| 29| 34|29 | 29| 29| 29
do 00 (100100 Y10} O | O 1|(100/100) 52 (9996 ) 7 7 7T |29 7 7 7 7 TI7|7
d 00 (100100 310| O O] 1|(100M100) 111 {96/93) 28| 28| 28| 7 28 | 28| 28 | 28 (2858|2828
00 (100M100Y 5| O | O 1((100/M100) 48 {80/62 ) 7 7 7 |28 7 7 7 7 TI7|7
A D 0 (100100 (10) O | O] 1| (968/M95) | 184 {93/86 ) 29129 29| 7
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Additional Resources

* Supporting Materials
— Beningo.com

— Blog
— Code, White Papers, Courses

* Embedded Bytes Newsletter
— http://bit.ly/IBAHYXm

From www.beningo.com under

- Blog > CEC — Designing and Launching an Embedded
Product
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http://bit.ly/MicroPythonProjects
http://bit.ly/1BAHYXm
http://www.beningo.com/

