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Question 1
Discuss the relative advantages and disadvantages of CMMI and 1SO 9001.

The more safety-critical software is developedoakr the world, the more industry and governmeat &n
urgent need for a standardized and well-acceptetiadelogy in order to predict, prove and ensurdveare
quality. Two major approaches handle the topic fidifferent points of view, their foundations weedd in the
past ten years. The very generally written ISO 9§ta@dard aims at the whole manufacturing indussryell as
at the service sector. On the other hand, CMM add/ACwere explicitly designed with software and #igecial
features and attributes in mind.

Due to its generality, ISO 9000 has been refined38y 9001 which discusses quality assurance focdime-
plete development plus maintenance cycle and by 98@D-3 that sets guidelines for software orgaitunat
However, these documents remain fairly uncert&i@y cover just a few sheets of paper (about 50)MClbes
far deeper into detail, its specification is appnately ten times larger in size. Purely conceiricpbn software,
CMMI seems to fit best to the needs of modern safénwdevelopment while 1ISO 9000/9001 can be apptied
the entire company. | discovered to my surpris¢ 8® 9000/9001 is widely known to the upper mamagyet
level, where usually only a small fraction of tréhdevelopers can be found since economics dorsiriate
area, while solely a few web sites even mention GMiénce, the people actually authorized to dewitich
quality enhancing methodology to introduce tendhoose ISO 9000/9001. Quite similar is the politaspect:
the Geneva (Switzerland) based 1SO committee gaore attention in Europe opposed to the Carnegikolle
(Pittsburgh, USA) rooted CMMI naturally obtains édespread use in North America. One should noteforg
about this political fact that often influences rmgament’s decision to a crucial degree.

The basic intention of ISO 9001 is to define minimgguirements for a quality system. In contrariy]MI fo-
cuses at a continuous process improvement. THateliice arises many contrasting properties sutheasating
of an examined company or department (level of eyady. There are just two possible outcomes of 3@ |
assessment: the company may either pass or failfigire below visualizes the relationship:

failed assess- passed
ment —

Figure 1: ISO 9001 assessment

CMMI’s basic principle to differentiate among seafelevels of maturity leads to a far more complaxc
ture:
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Figure2: CMMI assessment

| omitted some transitions: indeed, one can “jurfgeivard or even backwards from one level to anottién-
out visiting all intermediate levels. However, thesses should be very rare and seldom.
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One of the initial forces that led to ISO 9001 vwasnhance the quality seen from the customer’stpufi
view. The standard’s role was defined by a neeprtperly assess a potential supplier before cotiigadim.
The main goal of CMMI, maturing the internal proges, in the end nicely maps to 1ISO’s goal. Thealigan-
tage of CMMI, achieving maturity, effects in longifior future improvements of used processes. TGMAMI
turns out to be a more on-going approach while 8901 just verifies that certain quality ensuringhtigiques
are in place. ISO 9001 defines structures of theimidtrative management level as well as it direhes crea-
tion, responsibility and storage of documents.

As I1SO 9001 leaves many details of the assessnmspiegified, there is much space left for intergiete In
my opinion, one cannot always accurately compafferéint companies just based on their assessmsalt re
since it might heavily depend on the assessor. Edercated and well-trained auditors, required 80 19001
assessment !, are prone to failures. The CMMI $igatibn does repeat that mistake and providesatepth
coverage of almost all software quality relatedeatp Though, CMMI is allowed for self-assessméniisits
very objective structure seems to be quite invatiarthe actual assessor. One common example isttioeluc-
tion of statistical measurements (metrics) on hidéneels or the request for certain techniques.

In the beginning, | mentioned a shortage of trdgemted ways to compare software quality. CMMI'sety
of levels give a more suitable hint which compaity lbest to one’'s demands. Not in all cases, a lagél is
desirable: small projects sometimes do not reqaiterge overhead and may successfully be carriedbya
young, devoted team of not-too-experienced prograrsr(at a lower cost). For huge projects with gjrem-
phasis on quality, level 3 should be the lowertitniensure a satisfying realization. There is acett feature in
ISO 9001 that distincts competing offers beforaisig a software team, an alarming drawback.

It is possible to map some parts of ISO 9001 to AMhNE lowest three level of CMMI cover more orddke
guality demands of 1ISO 9001. Hence, a companyridsties on a fairly high CMMI level should easigut-
vive” a ISO 9001 assessment what leads to a webted recognition and reputation. The same mayale
for the opposite direction, ISO 9001 certified a@fte teams are well-suited for a CMMI assessmenaddi-
tion, it is possible to be certified 1ISO 9001 andMl compliant at the same time. However, the ovarh#® run
two parallel assessments concurrently is enormodshould not be neglected.
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Question 2

Prepare an assessment report based on the interview in the exercise session, covering the process areas Re-

quirements Management, Project Planning and-Project-Menitoring-and-Centrel. Assume that everything said in
the interview is correct (unless contradictory) and no additional confirmation is necessary.

Two experienced® assessors, namely Sebastian Schenk and Jakobriaglrted an assessment on May
16" 2003 at 3:40pm. They inspected the process Giéntfserver project: about fifteen developers takgan-
tage of a J2EE Standard Environment, the projéxtald be finished within six months.

Requirements Management

Specific Goal 1

The studied project uses a database as a basifotdtd Requirements Management. That databass el
requirements with no further distinction betweerstomer and product requirements. Neverthelessjoaitgr
based system ensure to set up an order of impertdie whole database consists of data gatheretlyjdy
both the customer and the software team (or itsagens) which leads to a clearer understanding. Esaird
includes the requirements, their priority and tbarse of that requirement. Even though the datahasebeen
set up in cooperation, there is a necessity tdywérithe requirements and their priorities repmsealid and
reasonable data.

The contract does not further specify who is irpogssibility to track the requirements. During theerview, it
revealed that anything related to SP1.2 is vagddraprecise.

Most changes to the specification arise when spewéetings between the customer and the assessed co
pany take place. These changes can be tracked simapde text based versioning system. | detectequient
updates to the requirements despite the systeratiexplicitly a true and powerful versioning systeinjust
adds the new or changed requirements and marks dbpendencies. A history of changes is availatole,
However, the people use the system efficiently, ‘dmely must do it".

The functional design fulfils the demand for a kedtional traceability in a bottom-up manner. Thare still
some problems when tracing some requirements fhenfuinctional design to the customer, though.

When detecting inconsistencies between requirengmdsthe resulting product, the workshops held igeov
an opportunity to take a closer look at the systimaddition, changes to the requirements are viedbb by a
consistency check. The mentioned database stoobdepr reports then. The person present at the sanses
admitted a missing validation: the team does netimivalidate to produce a complete solution, soeqgeire-
ments may be “forgotten”.

Conclusion: The main practices of specific goamnhiiaging requirements) are put into work. Some millee
tails have to be corrected or improved.
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Generic Goal 2

Different levels of CMMI expect the accomplishmenitdifferent generic goals. Since each level ineall
generic goals of all lower levels, at least gengoal 2 has to be completed in order to achievhiginer level
than 1: the institutionalisation of a strategy ahanaged process in the whole organization. Eveugth there
are techniques that belong to a managed procélssr@igh documentation — needed in order to preseonti-
nuity — could not be found.

Indeed, the plan seems to be mature: early phasel,as the initial assembling of requirementsreason-
able. Late changes to any requirements are weilheflthough the tools used do not meet moderraddm

As mentioned, the utilized tools do not preparg@nal ground for an advanced software developrpemnt-
ess. Nevertheless, they are known to the stafftlansl no further educational efforts are required.t@e other
hand, the assessed company did not give any infarman the monetary aspect and the availabilitgtaff, in
particular skilled persons able to handle speeisks or being responsible for creating and prasgmésults of
the requirements management process.

Visual Source Safe, used in the process, provillegeessary services of a proper configuration agament
tool as satisfies the substantial requirementh®fjeneric practice 2.6.

That configuration management tool is under adrireti®n of some persons. Exact names were notadlail
in the interview but the assessed underlined tistence of an identification process. In conseqagan evalua-
tion of their involvement could be made.

The realization of generic goal 2.8 turned outeaab fuzzy as generic goal 2.7. | was unable torheaware
of any process supervision and controlling withekeeption of the mentioned problem reports.

An objective evaluation of be aligned to the defimequirements demands the invocation of some csegi-
ternal persons or assessment methods. The onficaéidn by non-core members is done at the worfstad an
very low degree.

| did not reveal any information throughout theeiview concerning a review by the upper manageniarmn
the regular status reports — which remain a passitien — do not state anything about an involvenoénihe
upper management.

Unlike the specific goal 2, there are some obvislusrtages when it comes to accomplishing generdt 20
Nevertheless, some generic practices are just unkrio the assessor, therefore a second, more etliréater-
view may disclose further details. The company rfiake considered to reside on level 2 whereasite gon-
servative assessor possible will rate the orgapizats being on an “initial” level.

Synopsis

" A uswwwo
-euawa(dw| 3undaing nav wswl o)

UOIRDLLIDA

CMMI is an on-going process focussing on continuenkancement of software quality issues. A company

typically likes to achieve an upper level but ugue regarded at a low one on its initial assesgme

The interviewed organization clearly showed sonfe@acies concerning the specific goal 2 and theggic
goals 2. Although there only a few lacks relatedgecific goal 2, it is evident that the companilethato reach
generic goal 2.

The report reveals the found insufficiencies inesrtb help the company to perform better in theixtras-
sessment. According to the slides provided in #weuke, that assessment will take place within alddu
months, so there is some time left to improve titernal quality of the requirements managementge®.c

www.stephan-brumme.com CMMI and Software Processes 4
summer term 2003



SP1.:

SP1..

SP1.

SP1..

SP2.:

SP2..

SP2.:

SP2.

SP2.5
SP2.6

SP2.

SP3.:

SP3..

SP3.:

Assignment 3 Stephan Brumme June 20", 2003
8" semester, 702544

Project Planning

Specific Goal 1

Preparing estimations substantially drives therfugrowth of a company. A Work Breakdown Structspéts
up the whole project into smaller pieces easidrandle that later serve as a profound basis foesdiinations.
Such a plan does not exists or at least there getailed proposal.

Three basic attributes describe the required sffarimanpower of roughly 15 developers work inghlteams
for a time span of about 6 months at a total potapproximately 150,000 €. Unfortunately, it cahbe en-
sured that these numbers (except for the time smnSP1.3) are actually tracked. A further imparédtribute,
the code size (LOC) undergoes no estimation. Thebeus given above are an outcome of subjectivenasti
tions based on personal experience and feelintsaid®f established methods like metrics.

The definition of several milestones gives a fimahged plan. Nevertheless, it is not clear howphases Re-
guirements Analysis, Functional Design, Technicakign, Implementation and Test map to these milesto
The used process model is quite similar to the Yiatenodel.

Just the time needed for the whole project is egdh no approximations on each milestone areablail

Altogether, specific goal 1 is not arrived due tonssing Work Breakdown Structure. That practicayph
very important role and cannot be omitted under@rmumstances.

Specific Goal 2

As mentioned in SP1.2, the projects costs up tqQRO€ and lasts for 6 months. One can be surethlat
company carefully tracks these values, howevehdrinterview these procedures did not came td.ligh

An identified problem is integrating new developsitsce it takes some time to train them. The seqonb-
lem that the team discovered is being possibly lentthcope with changed requirements and still keegime.
No further problems were mentioned (like reducimg final price if the team does not implement aditfires).

Data management is closely connected to SP1.3 &#&6Gf Requirements Management. This time, Visual
SourceSafe and the Concurrent Versioning Systermaotved: the latter to store source code whilereSafe
manages all documents.

In addition to the data management tools, Javaaasuitable IDE are available (exact name unknowtién
interview). It is impossible to infer from the im&ew whether all of the planned 15 developer adtually work
on that project. | like to point out the uncertginf the payment: maybe there is one final paynwergeveral
payments during the project’s course.

The project leader likes to underline that the ttgwers are trained quite well. If it becomes a ssitg to en-
gage new developers then an additional educationbmarequired. Yet the interview did not revealetailed
plan of the knowledge urgently needed, furthernmargobs are assigned to special persons.

A plan has been created but it is neither extraarily transparent nor can an appropriate tracking verifi-
cation be ensured.

All in all, specific goal 2 has been achieved vgtme minor flaws in the tracking process. That ateaild be
optimized in order to perform better in the next Massessment.

Specific Goal 3

Virtually no plans are reviewed with the exceptmithe main (technical) architecture and some oahér
specified so-called “special” plans. It is uncleamwhat degree the upper management reviewed #ms ph the
interview the project leader just stated that thielyit and finally signed the plans.

It can be concluded that there are not obviousrelmmcies between the plan and the actual avaiteble
sources. One should not forget that the estimat@tbers were neither proved nor verified (SP1.23taydard-
ized and accepted methods.

Both the team and its leader are responsible focemsfully carrying out the project with an emphasi the
leader. The role of the upper management is natrataly defined.

Like specific goal 2, there are some minor flawshia realization of specific goal 3. The use of paiperly
reasoned estimates (SP3.2) causes some seriowheallevertheless, specific goal 3 has been athiev
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Generic Goal 2

GP2.- The plan covers major areas of the company (tezam teader, upper management), the procedure sised Commi-
“  optimal but well-understood by all participantgat the impression that the process could be egsilgated. ment

| could not hardly detect a written descriptiondise create the Project Planning plan. In contraliyemploy-

e ees have a thorough knowledge and comprehensiive gingle step taken.

GP2.3 As mentioned before, there are nearly no infornmasigailable on the concrete process of Projectritignin = Ability
GP2.4 that company. So it is impossible to determine Wwaetppropriate resources are available to the aagphe
GP2.! responsibility is adequately distributed amongtdam and all participating persons are satisfadtaiged.

GP2.6  Anything said in GP2.3 to GP 2.5 applies to thelamentation Direction as well. It was impossible¢veal ID"eCti”g
: - . . . . i . mplemen-
GP2.7 how the configuration is managed and traced, hawlired persons are identified and how the processicked  4tion
Gp2.8 and controlled.

The verification of the Project Planning processiéther assessed objectively nor reviewed by figen  Verifi-

GP2.9 management. cation
GP2.1( . . _ . .
One for sure agrees that the company in no wail thd requirements of generic goal 2 of Proje@nRing.

The biggest deficit is a broad lack of informatawailable in the company. There are no written glings and
in addition the team leader did not give enouglette to say: did not givany — details on the procedure.

Synopsis
Project Planning is one of the basic componentSMMI and thus mandatory for any company achieved at

least level two. Nevertheless, there is some ptanalithough one cannot determine what kind oftd the com-
pany as “initial” concerning Project Planning.

Summary

There are big problems in performing well in arebghtly more advanced than Requirements Management
According to the CMMI specification, the compangides at most on level 1, it is “initial”. In ord&y get a
better rating in the next assessment, severe issuth®e field of Project Planning have to be resd\However,
| dare to doubt that the company will climb to le2eor even higher within a short period withoutdertaking
rigorous and fundamental changes in their qualibcess.
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Question 3
How does the distribution of levels achieved in assessments vary over time ? Explain !

| discussed in question 1 that CMMI is an on-ggingcess needed to be repeated from time to timee @n
initial assessment took place, the company or deesat is responsible to maintain or enhance theentitevel
of quality. An idealized CMMI aided way would stélgdncrease the CMMI level until it reaches the tevel.

The reality of software development turns out tarbmanent to such idealized visions. Typically,canpany
is initially assessed to reside on one of the lolseels, usually level 1 or 2. All participatingrgens have to
invest lots of efforts in order to get up one leveis not always desirable to achieve a higheellsince it the
financial resources and, more important, the tipensrequire to pay off. So if the written softwamgolves not
too safety-critical (hence heavily quality dependeatie then it may be worthless to be on a high GN&Vel.

The few companies that recognize CMMI as sometlikeg“advertisement” or “trust policy” because ithe
customers show an elevated interest in qualityntht® reach level 5. Unfortunately, it takes soimeetto get
there, some surveys discovered a time span of di#out 24 months for an increase of one level.

level level
desired level
5 5
4 4
desired level
3 3
achieved level
2 2

achieved level

[,
[N

‘ > time ‘ » time

Figure 3: Reaching CMMI level 3 Figure 4. Reaching CMMI level 5

Figure 3 and Figure 4 show some imaginary matumiiyrovements. Even though they are not based aralact
data sets, they give some insights in the typicaperty of CMMI: enhancing the process takes unkyyuaiis-
tributed time spans. Furthermore, higher levelairega longer period of preparation since the nexments
become more and more complicated to fulfill. Intfaducation and experience cannot be “added inmatedyi
to a software team.

Indeed, these figures omit the possibility of beasgessed at a lower level than before. This reptes vital
danger for companies undergoing high fluctuatioheesponsible manager and qualified personnel. &ajhe
the soft skills of these persons, such as educatidnexperience, play an important role in softwgrality and
hence identify the CMMI level to a high degree.
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USA and Offshore Organization Maturity Profiles
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Figure5: Distribution of Maturity Levels
(from SEI, “Process Maturity Profile 2002, 2003)

Figure 5 clearly shows an astonishing distributimoere than one out of two companies were assessédia
tial” or “repeatable”. These numbers are due taigecgsimple reason: CMM and CMMI has been definesd a
few years ago and therefore is too new to be eathpted by the software industry. Most company seebe
on the way to their desired level but did not achig yet (see Figure 3 and Figure 4).

In the not-too-close future, | expect a slight sbffthe median from level 2 to level 2-3. The m@&MI ma-
tures and gains reputation, the more the indusiityr@cognize a need for “repeatable” or “defingutbcesses.
However, the fraction of “managed” or “optimizingiay remain approximately the same as these who &ave
deep interest in extraordinary quality already aediCMMI and are part of the figure given about.
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