A Study on Software Engi neers’ (SE) Career Devel opnent

| nt roducti on

The software engi neer profession is one of the America s highest
paying professions. It gained gigantic recognition globally in
the recent years. Nunerous qualified professionals have been
sourced from a country to another to perform the particular
engi neer’ s specialized tasks. Due to the dynam cs of |ocal |abor
markets and increased conpetition anong governnment contractor
firms, fears of unenpl oynent ar ose. Sof t war e engi neer
professionals were pressured on further inprovenent of their
credenti al s. News reports on high standards and present
| obl essness affects graduates.

This paper ainms to elaborate on the present-day status of
software engineering by resolving the predi canent on governnent

contracting firnms’ suitable action to address enpl oynent i ssues.

Assunpti ons
Local gover nnent efforts are insufficient. Mor eover, t he
governnment, its contractors and private firns need to devel op

staffing stratagem to provide flexibility in requiring and
eval uating job suitability of this occupation.

Revi ew of Rel ated Literature
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By definition, the |local |abor nmarkets are geographic areas
within in which transactions between buyers and sellers of |abor
are situated and occur on a regular basis. Econom sts nodel
these dealings as set of |abor supply and demand curves.
Moreover, it is the area bounded by the commuting radius around
a district of concentrated enploynent opportunities. This could
be the current job market. Commuting is essential in |ocal |abor
market for it affects supply chain and distance. There are two
types of |abor markets nanmely: regional and local. Both are
di stingui shed by physical distance, travel costs, economc
opportunities, comrunication barriers and travel tine. Also,
there noticeable disparities in space variables such as wages,
job growth, wunenploynent rates, participation rates of sexes,
partition of workers by gender, educational attainnent of the
wor kers, age group and occupational as well as skills structure.
In | abor market study, it is inperative to understand its drives
on growing, promsing and shrinking fields with respect to job
seekers, availability of jobs, work qualification and enpl oyers
system of hiring. Local |abor market is unique per comunity
based on service delivery areas of key agencies, city or county
lines, areas served by public transportation and others. Wen
| ocal area is characterized indefinitely, it may mnmask crucia

dissimlarities within the area. Via defining the |ocal |[abor
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mar ket too closely, risks |osing enploynent opportunities in the

regi on.

Software engineering is the application of a systematic,
di sci plined, quantifiable approach to the devel opnent, operation
and rmai ntenance of software. The discipline of software
engi neering enconpasses know edge, tools, and nethods for
defining sof twar e requi renents and perform ng desi gn

construction, testing and other managenent tasks. It draws on
knowl edge from various fields such as conputer engineering,
conputer science, nanagenent, nmathenatics, project managenent,
qual ity nmanagenent, software ergonom cs and systens engi neering
anong others. Based on literature, there is a 60 year tine line
involved in the software engineer history. It stared in 1940s,
when the first conputer literates wote machine code manually.
By 1950s, its early tools were created such as assenblers,
interpreters and conpilers. In 1968, the term software
engi neering was popul arized by NATO Chairman F.L. Bauer at the
Sof tware Engi neering Conference held in Garm sch, Germany. Al so,
the 2" generation of optinizing conpilers, inspections and ot her
tools were generated. Unix, code repositories, mni conputers
and mnute business software were nmade is the 70s.Persona

conputers and workstations were brought about in the 80s. In the

90s, object oriented programmng and agile processes gained
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mai nstream acceptance. The WMW and |aptop heightened software
recognition. The 2000s started with managed code and interpreted
pl atforns such as Java, dot NET, Ruby, Python and PHP. O fshore
out sourci ng changed the nature and focus of software engi neering
careers. The standard occupational description for conputer
software engineer is as follows. Develop, create, and nodify
general conputer applications software or specialized utility
prograns. Analyze user needs and develop software solutions.
Design software or custom ze software for client use with the
aim of optimzing operational efficiency. My anal yze and design
dat abases wthin an application area, working individually or
coordi nati ng dat abase devel opnent as part of a team The latter
is for application. On the other hand, conputer software
engi neer for systens category description bears research

design, develop, and test operating systens-level software,
conpilers, and network distribution software for nedical

i ndustrial, mlitary, comruni cati ons, aer ospace, busi ness,
scientific, and general conputing applications. Set operationa

specifications and formul ate and anal yze software requirenents.
Apply principles and t echni ques of conmput er sci ence,
engi neering, and mathematical analysis. Enployers’ wusual skill
requi renents are: analyzing needs and product requirenents to
create a design, using mathematics to solve problens, utilizing

scientific rules and nethods to solve problens, witing conputer
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prograns for various purposes, determ ning causes of operating
errors and deciding what to do about it, wunderstanding the
inplications of new information for both current and future
probl em sol ving and deci si on-making, talking to others to convey
information effectively, using logic and reasoning to identify
the strengths and weaknesses of alternative solutions or
concl usions, understanding witten sentences and paragraphs in
work related docunents and considering the relative costs and
benefits of potential actions to choose the nost appropriate

one.

In 2004, the U S. Bureau of Labor Statistics (BLS) counts
760, 840 software engi neers. This body of governance classifies
conputer software engineers as a subcategory of conputer
specialists along with occupations such as conputer scientist,
programmer, and network admnistrator. The BLS classifies all
other engineering disciplines, I ncluding conputer hardware
engi neers, as engineers. In 1998, the prestigious US Naval
Post graduat e School (NPS) established the first doctoral program
in Software Engineering in the world. Mst software engineers
work as enployees or contractors in businesses, governnment
agencies and non-profit organizations. Mnor population of

sof tware engi neers are freel ancers.
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Software engineering is a young discipline, and is stil

devel oping. The directions in which software engineering is
devel oping include these soft wares: Aspects help software
engi neers deal with -ilities by providing tools to add or renove
boilerplate code from many areas in the source code, Agile
sof tware devel opnment guides software devel opnent projects that
evolve rapidly wth changing expectations and conpetitive
mar kets, Experinmental software engineering is a branch of
software engineering interested in devising experinments on
software, in collecting data from the experinents, and in
devising |laws and theories fromthis data, Mdel Driven Software
Devel opnment uses (both textual and graphical) nodels as primry
devel opnent artifacts. By neans of nodel transformation and code
generation a part or conplete applications are generated,
Software Product Lines is a systematic way to produce famlies
of software systens, instead of <creating a succession of

conpl etely individual products.

Conmputer software engineers are projected to be one of the
fastest-grow ng occupations from 2004 to 2014. Rapid enpl oynment
growh in the conputer systens design and related services
i ndustry, which enploys the greatest nunber of conputer software
engi neers, should result in very good opportunities for those

coll ege graduates with at |east a bachelor’s degree in conputer
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engi neering or computer science and practical experience working
with conputers. Enployers wll continue to seek conputer
professionals wth strong progranm ng, systens anal ysis,
i nterpersonal, and business skills. Wth the software industry
beginning to nmature, however, and with routine software
engineering work being increasingly outsourced overseas, |ob

growh will not be as rapid as during the previous decade.

Medi an  annual earni ngs  of conputer applications software
engi neers who worked full time in My 2004 were about $74, 980
while conmputer systens software engineers who worked full tinme
in My 2004 were about $79,740. According to the National
Associ ation of Colleges and Enployers, starting salary offers
for graduates with a bachelor’s degree in conputer engineering
averaged $52,464 in 2005; offers for those with a master’s
degree averaged $60,354. Starting salary offers for graduates

with a bachelor’s degree in conputer science averaged $50, 820.
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Statenent of the Problem

Considering the dynamcs of the |local I|abor markets and
bal | ooning conpetition for conpetent job candidates in the
engi neering market, how can governnment contracting firnms devel op
staffing strategies that provide nore flexibility in requiring

and eval uating specific educati on and experience requirenments?

Met hodol ogy

SE characteristics would be conpared and contrasted according to
current happenings in the Information Technology industry as a
whole. From the latter, further exam nation of the profession
could be enployed via the breakdown of updated happenings and
matters evolving SE. This would be done via SWOT. Hi gh lights
based on the latter are collaborated to the possible public and

private firns’ due actions to alleviate the current situation.

Anal ysi s

A SWOT assessnent involves the identification of the situation
strengths, weaknesses, opportunities and threats. Happenings and
issues are grouped with the use of a SWI table at the

succeedi ng page.
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St rengt hs

A nunber of vacanci es

Hi gh conpensati on

Conpetition at its peak could

bring the best in SE

pr of essi onal s

Weaknesses

There are tal ent shortages

Count | ess personnel in the
I ndustry w t hout engi neering

degrees & certification

Conpetition could cause

denoral i zati on.

Qpportunities

Certification may enhance
prof essi onal growth and career

progr essi on.

As technol ogi cal advances in
the conputer field continue,

enpl oyers demand new skills.

Gover nnent contractor firns

coul d devel op prograns

Thr eat s

The sane certification may
di scrim nate non-takers and

t hose who fail ed.

Those who were unable to adapt
to swi ft changes coul d be

unenpl oyed and belittl ed.

Students in the devel oped world

fears outsourcing
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To begin the discussion of strengths or advantages, the website
Money Magazine and Sal ary.com rated software engineering as the
best job in Anmerica in terns of growh, pay, stress |levels,
flexibility in hours as well as working environnment, creativity,
and how easy it is to enter and advance in the field in 2006
Even if SE is not for every one, professionals are needed
virtually all over the globe. If an individual has the ability
to design, develop and test conputer prograns, s/he could
venture into t el ecomut i ng. Thi s IS enpl oynent t hough
cyberspace. SE jobs would be delegated via the Internet and
acconplished tasks would be given back by SE professional.
Correspondence may be done through email, video & phone
conference as well as chatting. In addition, practically all
firmse need SE personnel. One could also opt to be a freel ancer
or per project basis to be flexible enough by working for nore
conpani es. I n terms of conpetition, SE students and

pr of essi onal s are now encouraged to i nproved skills.

For SE profession’s first identified weakness or disadvantage,
the IT industry is inconsistent. Being side by side with demand
strength, IT industry manifests inconsistency. In 2001, US
software enploynent decreased harshly. Back in early 2003,
students were warned that global off shoring trend would pull

soft ware jobs out of devel oped countries. A vast percentile of
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t hese undergraduates shifted into other courses. Cone |ate 2003,
SE jobs clinbed and now near at its peak. There is no assurance
that it would never fluctuate again. It is a fact that people
from vari ous educat i onal backgr ounds make I npor t ant
contributions to SE. Some universities are not yet accredited by
official institutions. Also, a nunber of SE professionals are
W thout degrees. Plus, certification of software engineers is a
contentious issue. Sonme see it as a tool to inprove professiona

practice while others as instrunent for denoralization and
discrimnation. Truth is successful certification prograns in
the software industry are oriented toward specific technol ogies
and nmanaged by the vendors of these technologies. This tailor
fits certain businesses which are existing clients. Aside from
certification prograns, there are other technologies SE
professionals should |earn pronptly. Conputer software engi neers
are aware they nust continually strive to acquire such skills if

to stay in the field.

In ternms of opportunities, certifications could also bring in
enpl oynent for SE professionals. Career and professional growth
probability is bigger for those certified. As the certified
personnel continue his technol ogi cal advancenment, the nunber of
firmse needing his expertise would also increase in nunber. SE

personnel would be highly enployable. Fromtine to tinme, demand
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of enployers also increase knowng that SE personnel are
pressured and nost who desire to stay in the field continue
learning on new technology to another. The software industry
possesses positive chal | enges for public and private
institutions to help and be recognized by doing their part to

solve the SE rel ated dil emmas.

For the threats, going back to certifications, these could be
used by soft ware manufacturing conpanies to abuse the
hel pl essness of SE professionals and gullible ness of consuner
firms. They could require SE personnel to rapidly undergo from
one certification training to another. Non takers due to various
reasons of tine, resources and other could be belittled at the
work place. Sanme effect could be garnered by failures of
certification exanms. New conputer soft wares being introduced in
mar kets could not be learned in due tinme, these professionals
could be unenployed & denoralized. Many students in the
devel oped world have avoided degrees related to software
engineering for the fear of offshore outsourcing or inporting
software products or services from other countries and of being

di spl aced by foreign visa workers.

Recommendat i ons
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Based on the anal ysis above, short and long term reconmendati ons
are given. Short termis to be inplenented imediately or in a
year’s tinme. Long term covers five years while the short is
bei ng acconplished, this should as well. Both plans should be
aligned. In lieu of short term plans, governnent contractor
firms could conduct surveys, focus groups and interviews to
| earn nore about needs pertaining to enployers’ requirenents of
SE professionals. Surveys could be dissemnated by fax or email.
Focus groups with less than 10 nenbers consist of enployers
could neet at a convenient |ocation. Local businesses could be
given incentive of pronotions for they would be having the
opportunity to share information about the conpany and what they
do. It is ideal to keep the survey, interview or focus group
meeting short. Surveys could take 1 to 2 pages. Interviews could
last for 20 mnutes or |ess. Focus group could be done in an
hour. Regular annual data gathering based on the nanmed nethods
could be enployed. Yearly results could be conmpiled. In the |ong
term conpare the year by year data. Based on the outcones,
studies on SE students and professionals could be I|inked.
Trainings and semnars based on necessities identified by
enpl oyers’ inputs could be done to inprove the skills of SE
people. Internediaries could also submt studies to publications
and software conpani es. Newspapers could publish the studies to

appeal to software businesses to provide free trainings or
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orientations either for SE students, teachers or professionals.
Qut sourcing should be thoroughly discussed to students for the
eradication of irrelevant fears. The value of conpetence should
be instilled. Job fair orientations could also be given by firns
to students so that, they could prepare. For these conpanies,
they would be publicized in doing the latter. Speakers on
synposi uns nust be SE professionals and if possible, those who
left the SE field. Prior to enrolnent orientation should be done
to ensure that students are really passionate on SE. These
potential SE professionals should be briefed on the true
characteristics and prerequisites of an SE professional nanely:
understands the real requirenents of their project and Kkeeps
focused on those requirenents, conprehends who the client is in
order to prioritize, maintains open, frequent, and straight up
communi cations with the client, produces a design for all but
the sinplest specified project, produces, and follows, a plan to
i npl emrent that design, chooses the best tools for the job, not
according to what's popular today, but by the given project
requi renents, maintains high standards of professionalism and
doesn't accept |ow standards from those around them nmaintains
the discipline to consistently uphold devel opnent coding and
testing standard, fully and properly tests code to ensure the
hi ghest levels of reliability and maintainability in delivered

code and understands that maintenance is the nost expensive

Sof tware Engi neer, Page 14 of 19



phase of any software project and follows standards that help
reduce this cost through good docunentation and coments in
code. While these students still decide to stay in the course,
i nterpersonal skills should also be focused on to be used for
di scussions with clients. In the long term these beneficiaries
of well-balanced SE curriculum could advise the next generation.
Long term plans could be directed on the devel opnent of school
curricul uns, certifications prograns’ policies, gover nnment
regul ations of these prograns and defining appropriate direction
of SE. School curriculuns should be nodified as fast as it can
based on the software devel opnents. This should be backed up by
the government. Certification program costs and qualifications
should also be evaluated further by the governnment to avoid
di scrimnation. Sanple |aw could be the provision of alternative
free training such as denp tape or online video or a sinple book
to be understood. In order to avoid fluctuations specifically in
demand, the government and private firns should join in building

the action plans.

Concl usi on

To reiterate, the question posted by this paper on the action
steps to be defined by governnment contracting firns for the
staffing enhancenent purposes. In conclusion, for the governnent

contracting firms to nold appropriate enploynent tactics which
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woul d provide added flexibility in the job related requirenents

of enpl oyers, conmunication and initiative are vital.

Bi bl i ography

Labor market is a concept which refers to all of those ways in
which sellers of |abor (workers) and buyers of |abor (enployers)
cone into contact so that transactions such as hirings, firings,
pronotions, transfers, and so forth could take place. Since
manpower policy has two goals: (1) satisfying and renunerative
wor king careers for people and (2) efficient use of available
| abor in producing the goods and services needed by society --
t he manpower planner mght conceive of hinself or herself as
representing all actors in the I|abor market drama: workers,
enpl oyers, various internediaries, and the public. However, nost
manpower planners operating in the public sector at state and
| ocal levels have a narrower assignnent: |nprove the enploynment
and incone of those suffering the greatest disadvantages in the
conpetition for jobs within the |abor market. Such a planner is
| ess plagued by inconsistent objectives, but any inprovenent in
the ot of the target populations will likely occur in the |abor
market. Its overall workings nust be understood for any nanpower
plan to be practicable. Labor Force: Al persons 16 years of age
and over who are classified as enployed, unenployed and seeking

enpl oynent, or involved in a |abor-mnagenent dispute. Labor
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Force Participation Rate is the he proportion of the total
civilian non institutional population or of a denographic
subgroup of that population classified as "in the |abor force."
Labor Market Area (LMA) is defined by the U S. Bureau of Labor
Statistics, an economcally integrated geographic area wthin
which individuals can reside and find enploynent wthin a
reasonabl e distance or can readily change enploynent w thout
changing their place of residence. Labor Market Information
(LM)is the body of information that deals with the functioning
of labor markets and the determnation of the demand for and
supply of labor. It includes, but is not limted to, such key
factors as changes in the level and/or conposition of economc
activity, the population, enploynent and unenploynent, incone
and earnings, wage rates, and fringe benefits. Labor Surplus
Area is a civil jurisdiction where the average unenploynent rate
is at least 20 percent above the average unenploynent for all
states, or its wunenploynent during the previous two cal endar
years was ten percent or nor e. The designation allows
establishments in the area preference in bidding for certain
federal contracts.

Software Engineering has conme to nean at least tw different
things in our industry. First of all the term software engi neer
has generally replaced the term programmer. So, in that sense

there is a tendency to extrapolate in people's mnds that
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Software Engineering is nerely the act of programm ng.

Secondly, it has been used to describe building of software
systens which are so large or so conplex that they are built by
a team or teans of engineers. SE is synonynous to coder,
conputer programrer and programrer. Conputer science, conputing
is the branch of engineering science that studies with the aid
of conputers conputable processes and structures wherein SE

bel ongs.
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