
CIRCUIT CELLAR • FEBRUARY 2017 #31956
CO

LU
M

NS

Two weeks ago, I was speaking at a retreat 
and talking about the angst of change. The 

world is changing around us at a rapid clip. 
Many of us are breathlessly trying to keep 
up. But more of us are just anxious about all 
that is changing around us. Listen to what 
one commentator has said: “We are not used 
to a complicated civilization; we don’t know 
how to behave when personal contact and 
eternal authority have disappeared. There 
are no precedents to guide us, no wisdom 
that wasn’t made for a simpler age. We have 
changed our environment more quickly than 
we know how to change ourselves.”

If that sounds a little like your life, are you 
surprised to find out that it was written by 
Walter Lippmann in 1914? Change is not new. 
But how we respond to change has evolved. 

In the first part of this series, we looked 
at some of the core values that we have used 
at our company to help anchor us in these 
changing times. Identifying and solidifying 
core values are critical if you want to create 
a company with staying power in a rapidly 
changing environment. Many of you probably 
remember the best-selling management book 
by Jim Collins entitled Built to Last. Listen to 

what he says about building a company with 
staying power during times of radical change: 
“Contrary to popular wisdom, the proper first 
response to a changing world is not to ask, 
‘How should we change?’ but rather to ask, 
‘What do we stand for and why do we exist?’” 

Core values articulate what we stand for. 
In the book, Collins has a little Ying/Yang 
diagram with the things we should preserve 
(Core Values and Core Purpose) in the Ying 
and the things we can and must continually 
change (Culture and Operating Practices, 
Specific Goals and Strategies) in the Yang. Last 
time, we looked at the following core values: 
people matter, words matter, and creativity 
matters. This month we will look at our next 
four core values: quality matters, efficiency 
matters, long-term success matters, and 
imperfection is the rule. Let’s look at each of 
these more closely.

QUALITY MATTERS
We believe that the quality of everything 

we do reflects on us and is essential to 
maintaining a long-term relationship with 
our customers. If you want to build a lasting 
company, this will be important to you too. 

EMBEDDED IN THIN SLICES

In the first part of this series, Bob presented some of the 
core values that make an embedded systems consulting 
company effective and profitable. This month he covers 
four additional core values that can help you build an 
embedded systems design firm that can last.

By Bob Japenga 

Build an Embedded Systems 
Consulting Company (Part 2)
More Core Values
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Producing quality work is not a given in 
our industry where flaws in source code or 
hardware design may only be discovered 
after problems show up later in the project. 
Sometimes I appreciate that much of the 
software that we are all familiar with is so 
buggy because it makes it easier for me to 
explain away my less than perfect code. But 
we cannot allow that to happen. We must 
emphasize quality in our work because that 
is the right way, not necessarily the easy way.

We do much of our work as fixed-price 
projects. When the cost budget is overrun and 
the schedule is late, it is easy to be tempted to 
start cutting corners. This is where you must 
push through for the extra effort of quality. 
I ran cross country in high school. (The Ice 
Age was just ending back in those days.) 
Our coach would stand at the top of those 
heart break hills during practice and yell to 
us: “Now is the time to push through. This is 
where the most gains are made.” I think the 
same is true with respect to quality. It is at 
the end when we are exhausted; our budget is 
exhausted and our schedule is bearing down 
on us like an 18 wheeler. That is when we 
need to really push quality.

Quality happens in the little things. Last 
month, I was changing a piece of code that 
our company wrote in 2003 and had not 
changed since 2004. This was code in an 
energy monitor that we designed for one of 
our customers. As I was ready to release it, I 
remembered that I did not update the change 
history in the source code. My first thought 
was: “That’s just a little thing. We haven’t 
changed this code for 12 years. What does 
it matter?” This is where the core value of 
“quality matters” came back to me. The right 
thing to do was to check the code back out 
of the source control and do another release 
for this documentation change. Core values 
not only have to be articulated. They must be 
lived out.

IMPERFECTION IS THE RULE
You might be saying: “Wait a minute, Bob. 

Didn’t you just say that quality is important? 
Now you are saying that a core value of 
your company is that things you design are 
imperfect?” Yes, as incredulous as it sounds, 
these two core values must be held in tension.  

We introduced this core value to a group 
of friends many years ago. My business 
partner’s father-in-law questioned whether 
it was wise to tell our customers to expect 
imperfection. I told him that it was critical for 
us to be upfront about how complex the work 
that we do is and that flaws will occur. In spite 
of careful planning, detailed specifications, 
well reviewed designs, meticulous testing and 
high-caliber people, the complexity of typical 

systems will result in unexpected problems. 
Imperfection is the rule.  

The reason this is a core value that must 
be hammered in repeatedly to our employees 
and our customers is that our hubris tells us 
that everything will be okay. This core value 
says that everything will not be okay. And 
this core value, rather than encouraging us to 
be sloppy, steels us to the fact that we must 
ferret out imperfection throughout the entire 
life cycle of the development. We must be 
ruthless in our verification all along.

On that same energy-monitoring project 
mentioned earlier, I updated the firmware to 
add a new feature that added a nonvolatile 
parameter. It was a very simple change 
that stored this nonvolatile parameter in 
flash. The flash write process was done in 
the background and was set in motion by 
setting a flag. I forgot (not having seen the 
code in over 12 years) to set the flag when 
the parameter was changed. My test plan 
included changing some other parameters at 
the same time as my new parameter. Thus, 
the flag was set and the new parameter got 
written and it passed my tests. So my tests 
failed to find the imperfection. Our SQA team 
also failed to find it because the test plan did 
not include the necessary test. Imperfection 
is the rule.

EFFICIENCY MATTERS
Do any of you remember the original 

movie Cheaper by the Dozen with Clifton 
Webb and Myrna Loy? The movie is semi-
autobiographical about an efficiency engineer, 
Frank Gilbreth Jr. I saw that movie shortly 
after it came out. I loved the way the father 
kept track of various household parameters 
like the time to get ready for bed and other 
household chores. He even took a movie of 
a medical operation performed on one of his 
children to see if he could make the operation 
more efficient. Looking back, I think that 
movie, more than any other movie, made me 
somewhat the way I am now. To this day, I 
keep track of things that drive my wife crazy. 
“It takes 4 minutes and 15 seconds if we go to 
the left but only 3 minutes and 30 seconds if 
we go the right.” Even over protests that the 
other way is prettier, I still am driven to the 
more efficient path.

Imagine the joy I had a few years back 
when I discovered that my business partner 
also was deeply influenced by that movie. 
Imagine our poor employees with two 
efficiency engineers at the helm! We hate 
wasting resources; either our customers or 
our own. 

We love to shave off a minute here and a 
minute there in the development process. I 
remember when we tuned our development 
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environment to reduce the build times of 
releases. It took us about 16 hours to reduce 
a build time from 4 minutes to 2 minutes. 
We knew this was a long-term project and 
that our team would build the system 20 to 
30 times a day for many years. The ability to 
make a change, build it and test it quickly can 
dramatically improve one’s efficiency. Making 
your development tools run faster is a major 
area where efficiency matters. 

Another area where we must pay attention 
to efficiency is in allocating the right person 
for the right job. Some people are just more 
efficient at some tasks than others. If you are 
going to build a company that will last you 
need to observe and measure these metrics. 
Although software development is not a “turn-
the-crank” operation like manufacturing, 
it is an area that continual improvement in 
doing our work efficiently is important. Most 
projects have demanding schedules with very 
little margin for lost time. Keeping this core 
value at the forefront helps us to achieve 
these demanding schedules and reduce costs.

LONG-TERM SUCCESS MATTERS
In 1999, I visited a glass plant in France. 

I was extremely surprised to see embedded 
systems that I designed in 1980 still controlling 
glass bottle machines. Unlike many consumer 
electronics, the embedded designs that you 
and I work on can be used for decades. The 
flip side is that an embedded design that one 
of my first bosses worked on ended up on the 
scrap heap just a month after the project was 
canceled. We often don’t know how long one 
of our designs will actually last.

In spite of that uncertainty, we believe 
that all decisions need to be made with the 
long-term view in mind. We know that our 
customer’s long term success will mean 
success for us in the long term.

We don’t normally think about this core 
value with embedded systems development. 
Normally, we think about this when it 

concerns the CEOs who are making short term 
decisions to improve their quarterly earnings 
statement. But this must be a core value in 
your company if you want your embedded 
systems company to last. Cell phones only 
need to work for two years but our designs 
might be used for two decades. 

A few years back we designed a 
communications board for a dome electric 
meter. The board had an ARM9 processor and 
a cell modem. It ran Linux. The electric meter 
manufacturer insisted that these meters 
ran outside day in and day out for 10 to 15 
years without failure. We were targeting this 
modified meter to meter solar power so we 
knew it was going to be used in some of 
the hottest areas of the country. After we 
released the first hundred pilot models, we 
began monitoring temperatures inside the 
box. We noticed that the temperature was 
soaring during the day in desert locations. We 
knew that this was going to reduce the life 
of the product and would not make it a long-
term success. We pushed the manufacture 
to insert a simple reflective shield inside 
the dome of the meter. This significantly 
reduced the inside temperature to acceptable 
levels even on the hottest day. We weren’t 
experiencing any failures yet. Why spend the 
money? Because of this core value. We needed 
to be thinking about the long term.

Everything around us seems targeted for 
the short term. No one thinks long term. But 
if your company is going to last, you need 
to create products that last beyond their 
life expectancy. Doing the extra work to 
reduce internal temperature, identifying hot 
spots in your circuit design, designing your 
flash memory systems to handle the write 
limitations imposed on you by the technology; 
designing your software to take into account 
the date and epoch rollovers that will happen. 
(Remember the Y2K fiasco?) And then testing 
it 

Another thing we need to do in our field to 
keep the long view in mind is to archive our 
development tools. I remember during the 
Y2K crisis sifting through old VAX machines 
trying to find one that worked so that I could 
make the necessary changes to 20-year-old 
software. Provide a long-term development 
tool plan as part of every project. Both the 
hardware and software need to be provisioned 
for. It doesn’t do any good to squirrel away a 
Microchip Technology compiler if it won’t run 
on your latest work stations. 

NEXT TIME
In changing times, we need to know what 

is core. You may have some other core values 
that have helped you succeed in the long run. 
I would love hear from you. Next time, we will 
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look at some pithy axioms that come out of 
these values that have helped us in our day-
to-day decisions that we make as we develop 
embedded systems. But, of course, we will 
take it in thin slices.  


