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Testing practices for the 

majority ... Haven t changed in 

twentyyears. Testing is still 

dominated by end-point feature 
testing of an integrated package. ... 

I d be happy if most software 

developers were where the art 

[Testing] was 15years ago. 

Boris Beizer; Testing Technology ­

The Growing Gap; American 

Programm er, April, 1994 

Testing is the art of selectingan 

economically viable subset of tests 

from an infinite set . Steven Gitelis; 

Software Quality; Proceed ings of 

t he Medi cal Device Manufacturers 

Co nferen ce, February, 1994 

E 
A Leader In Software Testing 
It has been known for some time that, in a typical programming project, 

approximately 50 % of the elapsed time and over 50 % of the total cost are expended 
in testing the program... Given this knowledge. one would expect that program testing 
would have by now been refined into an exact science. but this is far from the actual 
case. In fact, less seems to be known about software testing than about any other 
aspect of software development. Glenford J. Myers; The Art Of Software Testing; 
New York; John Wiley & Son s. 1979 

Software is arguably the most significant technical ach ievem ent of the last 100 years. 

For compan ies in the medical device and pharmaceuti cal industries, software represents 

one of the largest areas of investment, and also one of the greatest risks to business 
ope rations and business practices. 

At Lumina Engineering, we have decades of experience in Software Verification and 

Valida tion and aggressively work to extend best practices. Traditi onal software test ing 

works through manual pro cesses to define requir ements, develop methods for testing 

ident ified requ irements and tracking testing prog ress. 

Lumina Engineering has sign ificant experience in testing medical device software und er 
GMP and 510K regulations. Our experience with sophisticated embedded systems 
such as implantable and infu sion Class O ne/Two/T hree devices involves the use and 

applic ation of state of the art technology. 

Lumina engineers have extended ind ustry best practices by developing rools that 

auto mate the testing process. These tools have a significant impact on the testing 

process by reducing regression testing levels of effort , stream lining the translation of 

requirements ro software tests, and automa ting the man agem ent of test status tracking. 

The impact of this on testing activities is greater schedule accur acy, redu ced levels of 

eflorr, and increased qu ality and consistency of software tests. 

Whether your system is a Client Server information syste m or a life critical board level 

emb edded system, we have the technical expert ise to test it. Lumina Engineering skills 

and techn ologies will improve your testing efforts. 

Meth odo logy 

It s not enou gh ro kno w test techniques or test automation . The most important 

aspect of d evelo pin g a cost-effective set of tests is h ow to optimize th e requ ired 

test ing for safety, qu al ity, and busin ess objec tives. At Lumi na En gineerin g we have 

develop ed p roven ana lytical methods to ide ntify wh at needs ro be tested and the 

best way to test it. 

T he heart of selecting an external testing staff is, do rhey kno w how to test? W/e do. 

Risk Analysis 

Un de rstand ing th e in tended use of software is key to defin ing successful test 

program s. All software is not the same, and m ethods to rest softw are needs ro 

consider the who le so ftware development life cycle. There is an in finite difference 
bet ween a ch ild s pain t program an d a com p urer ized medic al x-ray and Lu m ina 

E ngineerings exp err ise in FDA 21 CFR regul ations allows for op timized app lication 

of test ing methodologies that maxim izes safety whi le o ptimizing teg ularOlY 
compliance tr aceab ility. 



Segmenting The System 

At Lumina E ngineering, we have th e software 

enginee ring exp ertise and industry subjec t matter 

knowledge to ana lyze and segment the software plan s 

so that each module or component is tested to an 

appropriate depth . This approa ch req uires a multidi ­

sciplinary skill set that is not available to man y 

software testing o rgan izations . 

Failure Analysis 

Another sophist icated methodology we use at Lumina 

Engineering is Failure An alysis. With th is method we 

ana lyze the pam of the system that co uld fail , and 
then test to ensure th at the modes of control work. 

Depending on system requi rements, this an alysis 

ma y con sist of Failure Mode Effects Anal ysis (FMEA) 

and/or Fault Tree Analysis (FTA). By underst anding 

where potential failur es may occur, we can optimize 

test ing activities to ensu re appropriat e dili gence for 
crit ical software modules whil e avoid ing the tendency 

to over bake the testing process due to a lack of 

understanding of the application . 

Test Management 

Test M anagem ent is crit ical to the success of any 
sign ificant testing program. We have spen t decades 
learning how to do th is. 

Tracking 

Lu mina Engineering s Automated Testing Systems 

enabl es us to Track and Report: 

• Tests as they are	 • Problems/issues 

execu ted	 reponing and
 

resolution to ensure
 • Pass/Fail status 
closure 

• Executio n sched ule 
• Schedule and status 

• Status of corrective of regression testing 
builds including 
co rrections and new 

features 

Types of Testing 

Lumi na applies multiple an d different testing methods 

depend ing on the project specific need s. These include: 

• Black Box Test ing	 • Accep tance Test ing 
(system & feature • Regression Test ing 
test ing) 

• Test Automation and 
• Blue Box Testing (active Test Dri vers 

int erpre tati on an d 
• Configura tion Testing stimulus of the tested 

environ men r) • Stress and Load Testing 

• White Box Test ing • Beta Testing 
(uni t/ m od ule testing) • Install ati on Testing 

• Micro-Performance • Integration Testing 
Testing 

• M acro-Performance 

Testing 

Test Case Design 

To design black box rests our prim ary strategy includes 

Eq uivalence Partitioning. Boundary An alysis. Erro r 

Guessing, and State Transiti on Testing. For whire box 

testing we primarily rely on pr edicate path testing. 

These remain th e mosr field validated method s of 

testing. H owever, special system requirements 
might require: 

• Tran saction Flow Testing 

• Data-Flow Testing 

• Dom ain Testing 

• Path Producrs 

• Syntax Testing 

• Logic Based Testing 

Out-Sourced Testing 

Lumina Engineering specializes in assum ing the 

complete Verification and Valid ation responsibility for 

your products. Our Tw in C ities facility is eq uipped 

with resou rces which enable you to Out-source your 

testing. We ca n also supplemen t your sta f}" with th e 

key individuals needed to me et your technical 

requirem ents and sched ules. 
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