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This issue of The Embedded Muse is sponsored by Netrino.

The job of writing reliable and maintainable embedded so#vuganot rocket science. So
why are there so many bugs in your company's firmware?oPtng problem has been
the lack of quality training. Netrino has solved this by pagkaluable lessons on the
few dozen coding best practices that most reduce firmitags (in programs with and
without an RTOS) into a 4-1/2 day hands-on Embedded Sofd@eCamp. The next
public session runs October 6-10, 2008.

Visit http://www.Netrinolnstitute.com/Boot-Camp-Mufer full details.
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Editor’s Notes

Did you know it IS possible to create accurate sched@es$Rat most projects consume
50% of the development time in debug and test, and thatat’ hard to slash that number
drastically? Or that we know how to manage the quanaglationship between
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complexity and bugs? Learn this and far more at my BEttemwware Faster class,
presented at YOUR facility. See http://www.ganssle.ctastes.htm .

Are you in the San Jose, Phoenix or Austin areasf@rébent a public version of the
Better Firmware Faster class in San Jose on Decenli#roenix on December 10 and
Austin on December 12. Registration and other info here:
http://www.ganssle.com/classes.htm . You'll earn 0.7tl@amg Education Units, learn
a lot, and have more than a little fun. Sign up befaredxhber 8 and receive a $50.00
discount.

The Renesas Developer Conference will be in San Diegob@r 13-15. It's a heavily
technical, hands-on, conference with sessions on CAN/Zijbee, RTOS, Ethernet,
USB, Flash Technology, etc. They're also going to hlageViythbusters there for a
special session. See http://devconrenesas.com .

Venture Development Corporation (VDC) has complete@@®08 embedded systems
engineering survey. To download a copy of the highlights, Isgp://www.vdc-
corp.com/misc/08_esdt_eu_survey _highlights.pdf .

Inheritance

What started out as a joke a couple of Muses ago abauh&@ware people can talk to
software engineers has turned into an interesting discuskames Thayer had this to
say: Inheritance vs. containment is one those thingp#uple seem to screw up all too
easily. I've always found that the phrases "is a" (itdngce) and "has a" (containment) to
be useful ways to distinguish the two...

Bird "is a" Animal -- Inheritance
Bird "has a" Rock -- Containment
Bird "has a" Beak -- Containment

Circuit Board "is a" Insulating Material
Circuit Board "has a" Resistor
Circuit Board "has a" Battery"

But there are other things that people tend to screw umbeyantainment/inheritance.
It's possible to get that part right and still have badposition of objects. The second
set of examples is deliberately constructed to have saldigional potential problems

For one thing, what is a Circuit Board? Is it the bl&wkB or is it the stuffed board? If
it's poorly named, we might make bad assumptions (and w@ seight mix our
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assumptions without realizing it). If | assume that@it Board is a blank PWB then
inheriting from Insulating Material might make sense bahtainment of the resistor
doesn't make sense. But if you assume that it's the shdted, then inheriting from
Insulating Material wouldn't be right but the factttiiacontains a resistor would make
sense. (It might be better to say that Stuffed Board &id@lank PWB which "is a"
Insulating Material.)

Another pitfall is trying to inherit from things that laattributes you don't care about in
your operating context. Blank PWB might, in fact, bgoad insulating material but if
you don't really care about the insulating charactesisif the PWB then it really doesn't
make sense for me to inherit these attributes. This deammgyy seem obvious but there
seem to be plenty of examples where someone decialeis tiade sense to inherit
because class A really "is a" kind of class B, butattkbutes of B are never referenced.
There is no value in inheriting just because you can.

James Grenning wrote: The notion that OO's goal is to nloeleeal world is not really
up to date with current OO thinking. Some do use that aay,it does not usually lead
to better designed software. The main goal of OO isrdkpey management,
information hiding through encapsulation and the abititgéfine and program to
interfaces. The typical problem of long dependency cleande very effectively
broken by inserting an interface. In C++ an interfiacebase class with all pure virtual
implementation. Essentially you get to define whabbyect is supposed to do, without
revealing how it will do it. When a compile time de@dency is broken by inserting an
interface, essentially the top down dependency froemcto server is inverted, making
both the client and the server depend on the interfeiigput knowledge of the other.

Being able to model things form the problem domain is aib@m top of dependency
management.

Funny Datasheets

Stefan Wimmer likes the first sentence on page 7 otititgsheet:
http://focus.ti.com/lit/ds/symlink/ucc37321.pdf

Code Inspections

The recent discussions here about code inspectiongliiro an interesting email from
Asbjorn Sabo: Nordic Semiconductor specializes in solatfor wireless
communication. As a number of our chip designs containomiocessors, embedded
work and firmware development is a large part of theviag at our software group. For
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internal purposes we compiled an overview of the codewsvdone in a part of one of
our development projects. It then occurred to us thatntight be of interest for you,
maybe for presentation in your newsletter, The EmbeddegeM (While this is a small
and not very rigorous collection of data, it is refd data none the less.)

The code reviews cover a period of one and a half gading mid august 2008. The
code in question is C code for an embedded 8051, controlengtio part of the chip
and implementing the lower layers of the protocol stdekeloped by a team of four to
five persons.

(Jack notes: It's hard to put the data into this textaiitted newsletter, so it's on-line at
http://ganssle.com/misc/nordic_reviews.xBhere were 23 reviews of a total of 66 files
which uncovered 399 errors, or about 6 per file on avérage.

The rule is that before a review, the code shall aengteanly and give no Lint
warnings. The issues and errors found during the reviewassfeed as major, minor,
code that is correct but still should be improved, sgatibn violations and code
standard violations. In addition, some issues havéeen classified. Both the number
of issues and their classifications should be takenavghain or two of salt, though.
(Reviews have been done at different times, with differeviewers, some issues are
difficult to classify, ...) Some issues are giventiple classifications, but they are only
counted once in the "Total" column.

A few more things:

The code reviews are most often done by four persons (atoderecorder, reader,
author) who meet after preparations and read througlothe paraphrasing it. Another
variant used include two reviewers reading the code thorowghtlzeir own, and then a
short meeting with the author where the reviewers' dneg tomments to the code.

On average, most of three to four man days are spemt@view. For the reviews in this
collection, a grand total of around eighty man daysqgsige good estimate of the time
used.

In an email exchange Asbjorn answered some questionsefor

> - About how many lines of code were reviewed?

That we have not tracked, actually. (But | can sekittinsight be a good idea to do so.)
A rough estimate would be some hundred lines of code (cloding comments and

white space), maybe a bit more, per review on average.

> - Do you know how many bugs remained and were fixed agerethews?
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Not per reviewed module. But we have found around 45 bugs irototals part of the
project, that is on all the reviewed code together. @désbugs are typically functional
errors (system does not work, does not work as intended, rdi follow specification),
often related to the interworkings of various software hardware modules.

> - |s the team satisfied with the results?

Opinions are a bit divided, | think. Some feel that reviarestaking much time, others
seem quite satisfied. This overview of the reviews wanded as input into this
discussion, to see how many bugs we actually did caitihew useful the reviews were.

We have been trying various approaches to the reviears,the full reviews (four
persons in meeting, paraphrase all of code) via somdightdr reviews (two other
persons read the code on their own, making commentsans end things they do not
understand) to a few very informal ones on smallergsi€tHey, could you have a look
at this?"). | think the discussion on, and searchtf@r,'best” way of doing reviews for us
will continue for some time yet.

Comm Monitors

Yet more suggestions for tools to monitor communicatmosocols have come in. Ajay
Wazir suggested YAT (Yet Another Terminal) frohttp://www.Ivr.com/serport.htm

Tjark van Dijk wrote: | followed the subject about protoanhlyzing tools and maybe
this product (indeed, one of my own) may be of inteieegour audience.
http://www.tildesign.nl/rs232_ttl_converter-20107101P.X¢ an RS232 to TTL
converter, just Rx and Tx. The reason to develop a prdidadhis was that | became
soo tired making again an RS232-TTL converter on a breadlbeaause the controller
board | had to work with just output TTL. And off the skefolutions cost around $ 50
or more and were large.

If a Muse reader wants to order and tells me MUSEDISRBDu the order they can buy
the unit for 11 Euros plus shipping in any quantity.

Jobs!

Let me know if you're hiring firmware or embedded design&lo recruiters please, and
| reserve the right to edit ads to fit the format andnts of this newsletter.
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Netrino has multiple open positions for embedded softwavelopers
and FPGA and board-level electronics designers, in Maidaid
California. Join the Embedded Systems Experts(tm)um avork
environment that offers challenge and variety. Learremabr
http://www.netrino.com/Embedded-Systems/Embedded-Softvedoe-J

Ready to take your career to the next level with aavative, growing company in West
Michigan? Discover what'’s waiting for you as a Custonedtviare Development
Engineer at Gentex Corporation. We’re looking for peaplé a four year degree in
Electrical Engineering that have a high proficiency iarfd C++ languages, assembly
languages, and real time operating systems. In thisyalewill interface with customer
software requirements engineering, software test,reattievelopment, and electrical
systems in the creating and debug of embedded software. ineae and apply online
today at www.gentex.com.

Embedded Software Developer required to join an establisiseédcbyrmpany working on
the next generation in automotive electronics. Requaresn

- Expert C/C++ coding and debugging in an agile environment.

- Minimum 5 years experience with low-power, real-tisystems.

- Track record of designing high-availability products using 1-®i82icrocontrollers
with virtual memory.

- Experience with CAN, embedded Linux, and GUI toolkits lddae an advantage.

We are located in Irelands fastest-growing city, andadrtbe sexiest cities in the world:
http://en.wikipedia.org/wiki/Galway Contactcareers@bluetree.ie

Joke for the Week

We in the US are preparing to switch to digital TV in 20@&ny might not know of the
looming switchover of the power grid from AC to DC. Fasrmon this see
http://www.csl.sri.com/users/neumann/insiderisks08.html#214

About The Embedded Muse

The Embedded Muse is an occasional newsletter senteaieh ley Jack Ganssle. Send
complaints, comments, and contributions to him at jag&@sle.com.
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The Embedded Muse is supported by The Ganssle Group, whesemis to help
embedded folks get better products to market faster. Wiesaffeinars at your site
offering hard-hitting ideas - and action - you can take twonmprove firmware quality
and decrease development time. Contact us ahfo@ganssle.corfor more information.
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