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Abstract

There is no argument that theoretical reasoningaptured in
scientific papers, may be of great value for industypical ex-
amples in our field include refactoring methodsftvgare engi-
neering process methods, Object Oriented Desigmigaes and
patterns and much more. However, industrial devekg teams
focused on the delivery of tactical short-term tohs feel they
cannot afford to be delayed by such strategic thonkvithout
industrial, evidence-based success. This is notg¢an develop-
ment teams are unaware of the value of the resdiasthap-
proach. Still, they are occupied by their dailyuggle in creating
a simplified architecture, one resilient to changéjch would
preserve their critical intellectual property.

Bridging the gap between visionary strategic arafidal im-
plementation teams is not trivial due to the inteeritimeframes.

This paper discusses the type of collaborative gedgbrmed
by CA Labs and our university partners. The authco#laborat-
ing on one of the projects, reflect on the gainedeéence,
strengths and challenges, representing both sidespaper dis-
cusses the desired characteristics of collaborapimnects for
producing theoretically based, down-to-earth pcattvalue.

General Terms. Management

Keywor ds Architecture Centric Evolution

1. Introduction
Academia and industrial collaboration has alwaysnbe difficult
task, although many times successful. Typical exasnm our
field include refactoring methods [Brown 1998][Hada
2006][Mens 2004], software engineering process austBeck
1999][Summerville 2006], Object Oriented Design hi@iques
and patterns [Booch 2002][Gamma 1995] and much more
The theoretical work of software engineering andngoter
science may be compared with the engine of a whiicls sup-
posed to generate the rotation energy for moviegebhnological
car, constructed for real world businesses anduwunass. How-
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ever, movement can only be generated where theraaurate
levels of friction between the road(map) of sofa@ompanies
and the spinning wheels.

In order to maintain a gradual and accurate knogédetians-
fer, the vehicle requires a transmission gear hladecuple and
maintain a sensible momentum ratio between engidewdeels,
as well as matching the best wheels for a given R&Eain.

In the next sections, we reflect on our gained ggpee, rep-
resenting the long-term strategic thinking engiheaademia, and
the tactical domain of the R&D road, facilitated twe CA Labs
[CA] transmission gear. We present a duet of opisidcach side
will discuss its view on the underlying forces, tteengths and
challenges of such collaboration, concluded with'<Cépproach
for handling collaborative opportunity.

2. The Industrial Perspective - Background and

Driving Forces

Financial considerations are the fundamental fodi@gng a
commercial company. Beyond the need to increasemsc¢ re-
duce costs, and increase market share, compargesxpltoring
new market opportunities and means to improve ousts’ satis-
faction. Thus, product lines are required to mainthe existing
customer-base by modifying the existing technolagg adding
features. Even more, they are required to perfovoludonary
steps that will attract new-contract-value (NCVYilancrease the
market share. In addition, they are required tosdowithin the
boundaries of tight competition affected by a camaktibn of fea-
tures value and pricing.

In mature companies, software and architecturalugem de-
termines the company's "Darwinistic" survival. \feat market
expansion sustains existing customers and cre@sones for
the existing business. Cost reduction needs ardyniétter tech-
nology and improved operations efficiency. Finalhgrizontal
expansion enables new markets.

Consequently, external forces affect the type amtdre of the
required software evolution that can provide talegibesults
within a certain timeframe. Vertical markets arenstoained by
the next immediate release cycle due date. Coslisctien and
operational efficiency do not have external tinmeit§, and thus it
is an internal decision. Horizontal markets do hate tangible
timeframes during the strategic phase, but wheneahdmto the
first proof of concept, the time constraints reskntbose of start-
ups.



Given these considerations, we aim for a solid @ioden solu-
tion that will provide a competitive edge, implerteh immedi-
ately and with minimal costs.

Utopia, is it not?

2.1 The Challenges

If we minimize the above requirements, what is alyu
needed is a practical solution for a given probiegith minimal
technological risks. Some may claim that an unpmaeoretical
algorithm should always be treated as one with high Valida-
tion of the theoretical algorithm by using univéysstudents (as
done by many researchers) as well as providing @lans statis-
tics performed in laboratory conditions will be rédigarded due to
the impracticality of such a solution. It is regaddas “academic
work done for academia’. Many engineers feel thatoak pro-
vided by knowledgeable theoretical people, whorditlifight with
them in trenches, is detached from reality. Simply, it is the
“not-invented-here” concept, but targeted towartle tivory
tower" of academia.

Is it us versus them? Is it a prestige competitidfi@r all, the
current graduate students are the future emplaykett®e software
industry, so where is the dichotomy?

It is our view that the heart of the matter is coisgd of trust,
technological proficiency, and terminology. Deveimgnt teams
are aware of the value of the research-first amroén many
cases, they simply do not have the time to spendamslating the
language and interpreting the results into somgttiiat is tangi-
ble. Our subjective experience revealed that mbgteoindustrial
engineers are expanding their knowledge from bomkd$rom
technical websites, rather than from scientificri@ls. Trying to
understand why our best engineers are not lookKitigese struc-
tured results revealed reasonable causes.

Our engineers claimed that there are simply tooynaurnal
papers, conference proceedings, and workshop extitWe are
overwhelmed by this information overload. Withinisttinforma-
tion we often find different, and sometimes evemtradicting,
opinions. It is simpler to construct our own saduatirather than
judging and choosing from the vast possibilitiest tthe literature
has to offer”. One should wonder if this is thetroause, or is it a
matter of taxonomy, aggregation of information, aster cul-
tural differences. After all, scientific journalseawritten for aca-
demia, and magazine papers are written for thesinguThus,
engineers should read magazines more than jourRegsenting
this claim to our engineers resulted in a simplswar that they
do not distinguish between journals and magazine.

R&D state of mind is driven by notions such as “eases”,
“bottom line”, “client needs”, and “market opporityi. They
cannot waste cycles on “theoretical research” withpractical
implications related to the current and next phatksy are ener-
gized and motivated by “quick wins”, “end resuléind “time to
market” driving forces. Academia research is com®d riskier
than the value proposition the company’s own gSgiatéeaders,
such as the Office Of the Chief Technology Offig@OCTO),
Product Management and the Business Strategiste@iffovide.

Pure research, detached from commercial pressisrespre
likely to provide unbiased solutions. With timefr@snmuch less
stressing than in the industrial world, researckarsafford not to
compromise on quality and keep on optimizing theilts in suc-
cessive publications.

When suggesting academic solutions based on thesdres-
ports to the engineering team, most of the respostseted with
comments such as: “I am not sure | get it”, or “\hdoes it fit
with our next release?” We also got comments sscWéat’s in
it for me and how much effort does it require?” 3tiskepticisms
exposed question marks on the nature of the sol@®well as
indicated reluctance to accept a third-party sotutiEven more,
the engineers requested the paper’'s authors’ prexperience.
Others just trusted us for having already scrugiditheir profes-
sionalism. Passing that hazard area we faced niffieulil ques-
tions, such as “When can | have this? Can | justalhit in my
product?” and the worst: “OK, but | need sometharigtle differ-
ent. Could they provide the additional work wittBhmonths?”
The final one was “This is truly great, when thedgnts can come
and work with us, we need 4 developers and one keadn..”

Meaning we were challenged with trust, schedulsoueces,
and budget.

3. Bridging the Gaps

Naturally, bridging the gap between the visionamategic
teams and tactical implementation ones is notalidue to the
inherited timeframes, but it is not impractical. eTindustry is
more focused on the Pareto rule of 80/20 [Koch 20@hich
means that we are willing to compromise in ordemsaximize the
value. The Pareto rule is also about constantipration of tasks
and reasonable shifting of resources.

The industry considers itself as academia’s auéietiws, it
is very important for the research outcomes to tesented and
delivered in an industrial language. We would ustierd better if
it is presented using our own domain and best jgescttaxon-
omy, exemplifying the outcomes in a use case.g§jithe results
into tangible components that can be used sepgiiatetucial as
well, as opposed to convincing us in yet anothex helistic
magic bullet. Using reasoning and claims that @sed on other
theoretical references of yet more research doeadwance us.

It is all about communication skills for presentiragggregat-
ing, and summarizing the research for us. We laolofir acade-
mia partners to make sense of it all and orgariizee numerous
reference into a set of concrete statuses andusinnb.

We are aware of how academic research is strugtaretiwe
are more than willing to assist in providing akttest cases, envi-
ronment setting, data access and much more. Howi\isrim-
portant to keep it simple and provide us with tle&dm-line. We
are driven by the end-results. The journey itsalén if providing
interesting observations, is not as crucial to gtduas it is to
academia.

Like in any good partnership, compromise may beuiired
even if a certain research roadmap has already &ieectured,
due to market changes, organizational changes, moduct
changes. Cyclic, iterative development is part wf way of evo-
lution, and we are beholden to environmental cansis that
mutate our solutions. Thus, any supporting resepactners need
to be aware of these constraints, and evolve aagtadth us. We
cannot lose market focus, even when providing shimgtaston-
ishing and new. We will always tend to evaluate sthiimg based
on its financial value.

4. CA Labs Approach for Bridging the Gaps



The previous sections focused on difficulties itlatmration
between academia and industry. CA Labs team menhbi&gate
these risks enabling the propagation of valuabkeaech into
industrial products by acting as the transmissiear ¢petween the
university and engineering teams.

We act as facilitators, negotiators, language taamis, and
research project managers, ensuring that bothepactin achieve
their goals, whether these are product releasssientific papers.
We are familiar with the inner needs of the prodings, the chal-
lenges they are facing, and the environment canstraNe navi-
gate our way in the organization, making sure taen a
research project will be pursued, logistics, tecahand personal
constraints will be relatively easily mitigated nfily put, we are
paving the way for the research team.

One collaboration scenario is when a CA Labs Rebke&taff
Member (RSM) detects an interesting and prospectave direc-
tion. The first step is to interpret the theordtitamguage into
industrial language. Working together with acaderegearchers,
we construct a tangible, practical research justifon, reviewed
and approved by the research recipients, answérmgl am not
sure | get it” and “Where does it fit with our nerleases?” ques-
tions.

In order to build the technological trust, we amnducting
several presentations magnifying the researchersiledge and
experience in the domain, translated into practeahs. We start
with a small audience that assists the researdioetsansform
their strategic thinking into practical use-casaregles. It is fol-
lowed by several additional presentations withdam@udiences in
order to select the best research recipients. ddexic terms, it
might be considered as invited talks or short tater

After the appropriate audience is identified, weedh¢o set
sensible scheduling and time constraints on thggroAny re-
search project in the university is milestone-baasdwell; it is
simply a matter of marketing the research interesuits. The
academiditerature survey is simply state of the art and technol-
ogy scan. Workshop papers and participation are a result of
small proof-of-concept and internal presentationsiterviews and
surveys can be done during @ractical internship, andresearch
structure and methods are considered to beequirements and
design specs. It is all a matter of taxonomy. Structuring thee r
search timeline to use this terminology assistariswering the
most difficult question of “What's in it for me?’hd “When can |
have this?”

Structuring the research proposal, or as we ¢afaduct re-

a

lease specification, enables us to answer the “what, why, when,

and who”, leaving the “how” as the research questiduring this
time, the industrial peers are requested to dedfpeifically who
will work on the project collaboratively with thesearch team.
Naturally, since engineers are dynamically changiogitions,
roles, and assignments, it is defined abstradtlis the responsi-
bility of the CA Labs’ RSM to handle the risk inseaof a change.

Since a research project can last from several imsaiot a full
three years PhD research, the form and structuteeoprojects
differ. It can be practical testing of existing @asch within the
last period of the academic research, focusing powledge
transfer. Alternatively, it might be the conductiofja brand new
process analysis that is specifically tuned to itfthustry needs,
serving as a methodological sandbox for acadendaaasolution
for industry.

5. Definin

ing and Conducting the Research - The
Academic

erspective

5.1 The challenges

Conducting empirical studies in our line of reskahas al-
ways been a grave challenge. Researchers ofterifaatilemma
of whether to run experiments on students or tdystueal peo-
ple". The advantages of each possibility are ols/i@tudents are
available, usually in statistics-enabling numbeftswever, we are
more interested in "real people”, namely the pitewls work-
ing in industry. Moreover, the industrial environmés our true
research field, not university classroom or complah. Unfortu-
nately, the field and its professionals are usuatipvailable for
us. It is extremely difficult to find firms and inddual profes-
sionals that are willing to invest their time arftbe, not to men-
tion overcoming non-disclosure issues, for an atédessearch.

In order to make industry accessible, we neednid d way for
both sides to be interested in the research amdstsdts. But note,
here we face our biggest danger. Industry, intedest concrete,
ready for implementation results, may understaruh swllabora-
tion as a turnkey project with the academic resetgam serving
as a subcontractor. Such collaboration is doomedigappoint-
ment for both sides: The researchers will find teelves occu-
pied with an opportunistic rather than scientifigadriven
research, while their industrial partners will wastrated by the
strategic (rather than tactic) and abstract (rathen concrete)
results and different timeframes than they are usedhus, suc-
cessful collaboration requires that research obgstand ques-
tions, methodology and conduct, and finally persbrand roles
of both sides, will be predetermined explicitlykitey into account
the driving forces and relative advantages of gecty.

Many different types and form of academia-industojlabo-
rations exist that are potentially successful. Imatvfollows we
shortly describe our experience of an ongoing gtogenploying
this collaboration, according to the CA collabaratiapproach,
and discuss its characteristics.

5.2 Collaborative Duet — A Case Study

The case study we present here is a reflectioruofegperi-
ence with an ongoing collaborative project of knedge man-
agement research. It is aimed at evolving exitimpvikledge
management processes and systems within CA. Trafispae-
tails of this project are beyond the scope of tiaper; however,
the interested reader may view the description rasdlts of the
first phase of this project in [Levi 2008].

CA Labs triggered this project by identifying thetential of
employing new and improved principles of knowledganage-
ment within CA miscellaneous knowledge processelssystems.
Understanding that currently much of the intellettproperty
with regard to this evolving field of knowledge nagement cir-
culates within the academic world, CA Labs has dfetito ap-
proach potential partners in academia for promatinginitiative.

As the academic research team started to asseadoie;,ding
to the members' backgrounds, interests and potertiaribu-
tions, a research team from within CA started tofdyened as
well. Finally, the academic team included three ipers: two
researchers (principle and secondary) and a PhieistuCA's
team included two CA Lab Research Staff Members asdhe
research progressed, participants from the divésiefevant to the
different phases of the project. The latter werpeeted to con-



tribute in two main areas. The first was to evaizgelhe project
within the different departments and pave the wayextensive
data collection. The second was to form an impleaten team
that will act upon the research recommendatiorsblarg follow-
up validation of the research results.

One of the guiding principles in forming the resdestaff was
viewing the team as a single interwoven one, inolgignembers
from both university and CA, working side by sidée research
team as a whole was responsible for planning alsasedxecuting
the research project. This fundamental elemengatid our big-
gest collaboration risk. Rather than acting asarust and sub-
contractor, the cohesive team collaboratively wdrkeachieving
mutual goals.

The next step was formulating the research questidfile
the general objectives were defined by CA, the nedadorated
research questions had to reflect both the acadess&archers’
scientific interests and CA's concrete ones. Teearh questions
were formulated in two layers: (1) practical, cater questions
regarding the evolution of CA's processes and systand (2)
theoretical questions structuring a generic fram&vased on the
practical case studies preformed in CA.

The research methodology and scope need to be maooh
flexible and adaptive in such a project than theyally are in
academic studies. While a pure academic researclacaurately
execute a predetermined research plan, includirmpescdata
sources, data collection, analysis methods, andratectime plan,
the work in industry has to be managed differerilyen with full
industrial collaboration and working with motivatadd enthusi-
astic professionals there are risks. When pressttddeadline or
unpredicted crises, a strategic long-term researtie first one to
be abandoned or at least postponed. Foreseeinghaisomenon
makes it crucial to define the research scope,tmussand meth-
odology to be agile and adaptive to changes.

In our case study, one of the three departmenteaittd to
this research in the beginning of the project sthtb "fade out”
during the first phase of the study because ofriaiepressures
and priorities. The alertness of the CA Lab's redeteam caught
this trend early and enabled to immediately searut find a re-
placement for that department. The adaptive natfitbe prede-
termined characteristics of the project, enablethae this large
change of scope with almost no overhead of effodttame.

Finally, the research project provides additionatcomes,
that when leveraged, may contribute just as mucthe®riginal
research. Combining the data-rich industrial emvinent with the
academic systematic data-collection and analysithads pro-
vides a comprehensive database packed with oppiesirior
additional examinations. Examining this databaségimt of dif-
ferent interests of the participating researcheag kead to new, at
times unexpected, insights and revelations asagdifigger future
research projects.

6. Conclusions

Bridging the gaps requires a bridge. Otherwiseh beitles
need to handle huge risks that usually generatebuand poten-
tially jeopardize the relationship, taking awaydlthe fun.

We've presented our experience in collaborativeassh as
manifested at CA Labs. To continue with the carl@pamen-
tioned in the introduction, constant goal alignmeaintains the
accurate speed to movement ratio between the okszar engine

and the product-lines’ road constraints. Termingltignslations,
schedule alignment, and sets of tangible delivemalsbuple the
teams as a gearbox should, providing value for bimtes. Adapt-
ing to the research recipient constraints is edentao replacing
the wheels’ rubber in order to maintain maximunctian effi-

ciency. Thus, we can shift gears as well as repilaeetype of
road, and still generate great movement. Theseractby CA
Labs, and many more, are fostering productive rekeand tan-
gible down-to-earth results between CA and its ewnad partners.
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