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Introduction

AORP is an interesting new programming conceptal proven its merits in several projects
of different sizes. Reductions of more than 50 @etrof the lines of code tend to be the rule,
not the exception. However, applying AOP is stilltg risky due to the usual suspects of new
technologies; e.g. increased compositional complexinmaturity of the implementations,
new required tools, additional training costs, mmigditerature and training opportunities (just
to name some famous). The paper shows severatnmttehich provide some guidelines to
master the obstacles of AOP-adoption and keepetralck to AOP enlightenment.

This pattern has been applied in various projettdifterent sizes (four to 50 people) and
different software development processes, in wHicwas involved and responsible to
introduce AOP. Some projects were extremely agild aome followed a heavyweight
process, e.g. heavyweight implementations and Mariaf RUP [18] and V-Model [24]. All
projects had a common property, which was competestant integration, at least once a
week.

This paper does not address general technologytiadojssues (like convincing the
management, getting the laggards on board, etejeTare already fine publications about
this topic like [17].

The stage

You run your own software project. It is just areeage software development team. (Some
are very good and some are just average and aliewlds even consider changing their
profession.) Your development process is quiteabdh and you do constant integration (at
least once a week). You have already an automatdd process or you are currently
working on putting one in place. All your sourceslalevelopment artefacts are managed by
a working software version control environment. Tieject may be a high risk project; the
project may be thigh on schedule, staff or monegnaybe all. You have to deal with typical
crosscutting concerns. They may be related to sssdieyour organisations (e.g. auditing,
companies exception policy), related to typicalhtecal issues, (e.g. transaction handling,
fault handling, caching, etc.) or even related aastraints imposed by the used framework.
(e.g. Thread dispatch in GUI frameworks) These eam result in tangling and redundant
code.

Typical symptoms for tangling and redundant code ar
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long coding instructions, which tell the develogesw to code specific code
fragments, e.g. correct exception auditing, wragpa session bean behing a
Webservice facade, , )..

excessive use of code templates in the IDE,
excessive use of cut and paste

expert developers wish to switch to platforms frhnical reasons, which provide
a coding by convention development approach opptyaa MDSD approach.

Some key players in your project have some basareawvess of AOP. They think it is an
interesting approach and have spotted some goaoattojyities for your project. The technical
project management allows to give AOP or AOSD aifrthe typical adoption issues can be
handled. Your management normally insist on:

No dramatic decrease of the team’s velocity.

Technical challenges must be handable by their te@nich is normally just an
average team),

The amount of trainings and external consultingumegments should not exceed a
reasonable amount

driving the AOP adoption by actual project needs.
Balancing the risks versus possible gains
a maintainable and understandable codebase

Overview of the patterns
Following diagram shows an overview of the patterns
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The pattern APECTTEAM describes how the exposure of team to the new platorm or
AOP language can be minimized and therefore thatnegimpacts of the adoption of this
technology. Using the patterrsRECTTEAM requires the pattern Aéic BuiLD SySTEM for an
efficient and transparent integration of aspectgharelease and deployment activities. All
activity of the ASPECTTEAM is planed and managed with therkCTBACKLOG. The pattern
GooD ENOUGH can be used to limit the effort, which might berspto realize and modularize
crosscutting functionality. ®p LossPoLIcy is used to place risk limits on activities of the
ASPECTTEAM.

All of these patterns go together and are ofteriegpn combination. Each of these patterns
can be independently applied from the other with &xception of APECT TEAM, which
requires MGIC BUILD SYSTEM.

GoobD ENouGH and Sop Loss PoLicy are definitively not specific to Aspect Oriented
Software Development, they are classical projedt stope management patterns, which are
often used in the agile community and often appliedhe context of AOP and AOSD
adoption. Agile teams install often the principle YYAGNI (You ain’t gonna need it) to
enforce a GOD ENOUGH policy.

Another important pattern from the agile commun#y&°IKE. SPIKE is often used to gather
more accurate information for the planning processto apply a ®pPLOSSPoLICY as early
as possible. 8KE is discussed in detail in [8]. Only the AOP spiesifare addressed in this
paper.
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Aspect Team

Context

Your team is just a normal team of software dewelsp Some are keen on developing
software, some like to deal with business concesosme read any word about the latest hype
topic and most of them are keen to deal with nesn&works, languages and hot platforms.
Some other are very interested but remain sceptctaany new technology, language and
platform. For others it is just a job, and someiareverything else but not in your project.
Some left university some month ago, other arenedoftware business for ages. Some are
really bright software craftsmen, but most are mstrage and you whish that some other
persons had a total different profession.

Most team members have not used AOP before in@syj@ith the size of your project.

How can you apply AOP with a minimal initial velocty reduction and keeping
significant risks away of the project and the team?

Challenges

Minimalisation of the numbers of typical beginnerisstakes. Each mistake takes
time to debug, fix, retest and redeploy. Major gedlaws may even put the complete
project under risk.
Sufficient training of all members working with AOWithout training they have to
make all experiences by themselves, which may &eabt cause for fatal disasters.
limiting the time needed to acquire the AOP knowlkedDevelopers sitting in classes
or reading articles about AOP cannot implement tionality.
Avoid instable pointcuts. Instable pointcuts carsilgareduce the maintenance
velocity, because every typical maintenance chamagebreak the existing pointcuts.
Each broken pointcut may introduce new bugs, anireqiew changes.
Don’t overdose the use of new technology. A tecbgploverdose is a common
mistake in the adoption of any new technology. TgpAOP overdose symptoms are:
0 designs, which are not understandable by the niyajoirthe team,
o0 hurting at the sharp edges of the “new” AOP conases
o the unappeasable need for new non-existing AOPstamhd AOSD
methodology
Limit the amount of debugging sessions and the tauraof debugging sessions to
understand how AOP really works. Most developersdnthem to understand the
interactions between aspects and the advised code.
maximize the benefits of AOP

Problem

Adopting any new technology, new programming envinents, etc. always leads to an initial
reduction of the team’s velocity. This is also tfaetypical AOP languages like AspectJ and
AOP frameworks like Spring AOP. The team has totaihsnew software on their
workstations, they have to install and customize pugins like ajdt [2] in their IDE. They
have to read user guides like [1], books like [Hslicles like [4] and blogs like [9], they have
to perform their own experiments to get familiattwthe new technology, etc. They will
google to overcome some typical obstacles.

Even worse, they make more initial mistakes thantheir classical object oriented
programming environment. They will write wrong pimuats, which often lead to excessive
debugging sessions with tools, which the team tsfarmiliar with. They will write instable
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pointcuts, which will cause some bugs and surptiisdster iterations or during maintenance.
You have to master all of these obstacles befd&iadaebenefits of AOP’s advantages. If the
whole team has to walk through this valley of te#rs may have a very negative impact for
your project.

Solution
Split your team into

a business team (BT)

and an aspect and infrastructure team (AIT)
Let the BT focus on the implementation of businemscerns and let only the AIT focus on
infrastructure and on cross cutting concerns, wisttbuld be implemented with aspects. In
other words only the AIT writes aspects.

Let the BT be much larger than the AIT. A ratiovbe¢n 5:1 and 10:1 is fine.

Only the AIT goes through the classical adoptiosskes. Only they need excessive training

or acquire the experiences by themselves. Justl saction of your team is involved in the

debugging sessions and most of the team can stik with the full velocity.

If possible, assign at least two persons to the ith the following advantages:
both developers can pair whenever they feel a need,
both developers can share their discoveries, winchneases the discovery and
learning speed.
if one developer is not available (e.g. holidayssibess trips, a disease or an accident
or even late in the office), you have a backup uesa

If your team is small and it is not possible tdfstiae AIT with two full resources, you should

consider assigning the developers of the AT onratpae basis to AOP and infrastructure

development. Assign them the rest of the time ® llisiness team. This is currently a

common, if not the dominant scenario, because rneasnhs adopting AOP are nowadays

small teams.

Ensure simple and easy communication between AHTBAn The advantages for both teams:
The BT has easy access to the AIT team wheneverdeiy or integration support is
needed. This happens during the introduction oéespquite often. The aspects are
for some time the first suspect for any bug indgtem, because they are the new kid
on the block. Joined problem analysis by the Al'd #me BT often prove the aspect
innocent. Aspects are not the ususal suspect fobag in the system anymore, after
some debugging sessions, where aspects have lmeampnnocent.

On the other hand the AIT spots new tangling camewhich they might want to
refactor to aspects.

Ensure that the AIT consists of developers inteckst technical infrastructure. At least 50%

of the AIT should be experienced infrastructureedepers. Otherwise it is quite likely that

the AIT is only fighting against infrastructure amibst implemented aspects do not have the
required quality. Also experienced infrastructuevelopers are getting AOP more quickly
than usual business developers. Ensure that atd@amercent of the AIT members are project
startet and not project closer during the initial formiofgthe AIT?Z.

A similar approach like the AIT is described in [18he AIT serves the role of a toolsmith,

but there is usually a major difference, the AlTusually assembled through the brightest

developers of the team.

! A project starter are genius in getting a profemugh the first hurdles and out of troubled
waters, project finishers are very efficient inisining a project.
? |t is usefull to replace at least some projeattstaf the AIT during finishers.
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One of the first tasks of the AIT is to organiz2-8 hour AOP training session for the whole
team. This session should contain:
Core introduction in AOP (roughly one hour)
How to handle the AOP plugins in the IDE (most imtpot, how to detect tangling
aspects)
Questions and answers

Consequences

Only the AIT is writing and maintaining aspects.eféfore, the BT should be able to neglect
aspects. This limits the application of aspectsotihogonal infrastructure concerns, like

tracing, caching, transaction handling, etc. TreeefAspects can not deal with business
concerns. The AOP usage is referred to asynchrohQis

Asynchronous AOP limits the likeliness of an ovexelmf the AOP usage. It is quite likely

that the AIT has to stay on the usual and safeci@€®©P usage.

The separation of the team in a BT and an AIT eeat natural communication interface.
This interface must be supported through a staalenical interface between the AIT and the
BT. This stable interfaces are normally based ablstpointcut definitions. So the AIT and

the BT must search and agree on stable pointcuimalih driven annotations [10] can be
used for such a task. [4] contains also some gaud about writing stable pointcuts.
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Magic Build System

Context

You have an automatic build in place. You applyvant to apply APECTTEAM. The code
base of the BT must be enhanced by aspects. The&ds an aspectified system. Typical use
cases are advanced tests, or simply demonstratiegsystems to project sponsors or
(potential) customers. However, the BT “does notetaabout aspects, they are not
responsible to introduce the aspects in the system.

How can you combine the work products from the BT wth the aspects from the AIT
in order to create a fully testable artefact?

Challenges

You have to provide ways for the BT to build anst the complete system.

You have to provide instant feedback, if the conitpms of the business code and the
aspect code fails.

The BT should not be concerned with Aspect issespgcially with waving and
building issues.

The normal BT tooling must not be complicated WAfDP activitiy

The normal turn around times should not be incréase

Problem

The whole BT is developing on a very high abstmactievel. They concentrate on domain
issues only. They are aware that there is the WHich hides all technical and infrastructural

complexity for them. From their point of view soroeosscutting concerns are handled by
some “magical aspects”. The BT must be capablaiild Bnd deploy the whole system. They
need quick turnaround times, between modificatiansl an updated system on a test
environment. However, somebody must add somewlereaspects to the system reliable
after each modification or enhancement of the dan@gic? Who does that? And how is it

done?

Solution

Modify the automatic build, deploy or applicatiotars-up processes to compile, link, deploy
and start the system with the aspects which haee gitten by the AIT.

Solution Detailed and discussion of its implementat ion

Current AOP tools and platforms enhance the codle aspects. This process is nowadays
named “weaving® Weaving can take place at compile time, at stitictime, at application
startup time (class loading tiffjeor maybe even at runtime. Some AOP platforms niake
possible for application code to remove and ad@é@spduring the normal operation of the
system. This kind of runtime weaving collides vegsy with the pattern $RECT TEAM.
Choose any other AOP weaving strategy or do notthisee features in your development
style.

% The term weaving may cause harm for the undertgrad AOP, because it implies asymmetric
aspects, and may create wrong associations ofotieatil usage scenarios of AOP. Unfortunatly
this term is currently widely used and is helpful the explanation of the solution of this pattern
It is therefore used in this pattern to illustriiis pattern.

* This type of weaving is called runtime weaving\spectJ.
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If you apply compile time weaving, modify your coiepscripts of your automated build
system, in such a way, that it does not use trssiclal compiler anymore, but that it use your
aspect compiler instead.

If you apply static link time, add an aspect linkagep to your build process.

If you apply startup time weaving, modify your $tgr scripts, so that they include your AOP
platform in the startup process of your applicatidhis normally requires the addition of a
few additional start-up parameters only.

Modifying the startup scripts is usually quite easyl straightforward to perform.

Modifing the build or compile process is usuallyt as easy. Projects in this context have a
fully automated build system in place. This buildgess is often a major part of a continuus
integration process [14]. You must get permissetotich the build process.

It is quite likely that the project in question assomething like Ant [1] or Maven [16] as a
built and deployment tool. There is an Aspect] #asks available, there is also a Maven
plugin available. If there is no plugin or extemsifwr your AOP platform or language for
your build system available, you have to write yown plugin or a facade to your AOP
tools.

A detailed discussion about the best weaving gjyater your project is out of the scope of
this pattern. Several AOP platforms e.g. Spring ARB] do provide only one strategy
anyway.

Experience has shown, that the effort to implentikeatpattern Magic build system is related
to the point in time, when the weaving will takeag®. Compile time weaving requires the
most and startup weaving the lowest effort..

Now whenever the BT needs a build with aspectdanepthey simply execute the command
line build and deployment scripts. And theA®IC BuiLD SysTEMS adds the aspects
“magically” to the system.

Consequences

The most important consequence of this patterrthest, the code base of the BT must be
declaration complete. Aspects can be written tloeeein a non-invasive manner only. The
use of AOP is limited to asymmetric Aspects. Thi@sdations are as well necessary for the
application of the patternECTTEAM. But these limitations are a hurdle to adoptidarlan

in the adoption process, when aspects tend to gr@efomain model. Additionally there must
be some strong architectural contracts in place¢hwinforce the exposition of some highly
needed joinpoints between the BT and the AIT.
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Aspect Backlog

Context

Your team is pretty new to AOP. You want to appbme crosscutting aspects to your
codebase. Some are additional, some might reptatgling codefragments in the already
exisiting codebase. Some aspects can be implemea®ly and some are quite difficult or
even impossible to implement. Some have hiddennteahdifficulties and some not. The
realisation of some aspects has a high value am# sither has a low value. Some can be
done in hours and some other may need weeks. \feng hard or sometimes even not
impossible for you to come up with educated ansvershese important questions for the
management of the aspect realisation.

How can you easily manage the current and future gects in the system?

Challenges

Managlng the application of aspects has followihglienges:
Implementing functionality with aspects on an AORtferm, which you are not
familiar with has only dimited predictability You do not know your general AOP
implementation velocify
You have to consider and minimize the likelihoodd athe effects ofwrong
assumptiongbout AOP in your management activities.
You are also not aware abdutiden pitfallsand hidden implementation challenges.
Don’t run before you can walkYou have to ensure, that you can master the
difficulties implementation of the scheduled aspedDo not try to implement
challenging aspects before you can master eas#lyiniplementation of the simpler
ones.
You have tooptimize dependencie&.g. if you implement aspect XYZ, which is
responsible to realize requirement xyz, your donb@@m does not need to scatter their
code base with this tangling infrastructure congcermch does free up plenty of their
resources of other important tasks.
You have tanaximize business benefitgh the limited available resources.
You have tokeep track of the aspect functionalitfhis contains improvement
possibilities, planed aspects as well as alreaalyzexl aspects.
You have tadocument the functionality implemented by aspects
Minimize the overhead in th@nfiguration management overhead.
Track the status of the AOP adoption and aspedisatian. (maybe even in
management tools e.g. Simple Tools)
You have to conform tocompany standardsEspecially to company project
management standards and software developmentssexe
You have to fulfil legal or organisationalequirement and change tracking
procedures.
You have to work withinsufficient tool supportas there are currently no AO
requirement management tools available.

® AOP implementation velocity is the ratio betweka tealized functionality with aspects divided
by the required time.
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You have to acquirdeveloper commitmenthe attempt to apply a technology, which
is rejected from the developer community, does rmdiyfail. Therefore, it is very
important to receive a developer buy in.

You should have some ways how to harldtely identified AOP opportunitieguring
the project.

Problem

Balancing potential solutions to the challenges.és@mple: You have to balance the benefits
versus the efforts, you have to take into constderathe risk, and you have to take into
consideration the technical skill set of your peoplou have to plan, the AOP adoption, but
you have onlylimited predictability You have to create optimal schedules, but you are
limited by the pace of know how gain. Additionailjgu have to manage which aspects are
already in place, and which aspects are in pladetume.

Solution

Create an APECTBACKLOG. Create for each planed aspect a file entry inrdered log (list,
stack, pile, etc.). Keep on each entry the namhefaspect, a short description, some value
information, all risk information, some realizatiantivities and effort information, etc. Order
this list of entries according to the realizatiorder. Realize each aspect after this order.
Reprioritize the list of aspect entries from tirodime.

Detailed Solution and discussion

Create for each planed aspect a file entry. Tleeefiltry is often just a simple card, with holds
the relevant information, risk, effort, etc.. Thetpre below shows such a card form a real
project. These cards are often written in desidgmmpng or review sessions. These cards are
normally handwritten. The top of the card contaanshort name for the functionality of the
aspect. On the left side there is a short outlinta® functionality. On the right side there are
some estimation numbers.

It is strongly recommended to include the AIT i #stimation process of these numbers for
following reasons:
They may have new key insights about design paiteuirks and querks of the AOP
platform; It is them, who will do the work; it isvém, who acquire over the time
detailed technological knowledge. So it is quiteely that their estimates are more
accurate than yours. Although that they spot wrasgumptions about AOP earlier
than the rest of the team.
If these numbers are created with their involvemtr AIT teams feels fully
committed to this aspect and its realization. Isecaf doubt about the number use the
number from the AIT-team. This creates tleveloper commitmenivhich you need.
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From time to time you have to schedule the reatisadf the aspects according your needs.
Often scheduling is done by changing the ordehefdards (e.g. putting them on the top of
the pile, or on the top of a pinboard, etc.). Wiveme new concern is identified, which might
be implemented with an aspect, a new card is aeatd added to theSRECTBACKLOG.

The ASPECTBACKLOG grows therefore. It is quite likely to reschedtiie aspects during the
project. Scheduling can be a very interactive tagiere the order of the cards can be changed
on a large table. They provide an easy but efficveay how to deal witHately identified
AOP opportunities.

These cards are simple tools [3], but they aretyppwerful. Everybody can touch them,
they can be easily created and the overhead ttecneav cards is minimal. These cards are
quite similar to story cards from the agile comntyn/A detailed discussion of planning
activities with these cards can be found in [12]

After the scheduling, let the AIT realise the agpec the scheduled order. Take the freedom
to reschedule the order according to changed pesriand grown insight into the
requirements, the used technologies and the pmgfethe development project. As well if
someone detects some concerns, or tangling anscatting code fragments which should be
refactored to aspects, he should cerate a nere@&rBACKLOG card for this aspect. The
addition of several new aspect cards may also reguiescheduling of the priorities.

For the realisation of the aspect it is highly maoeended to write something like @&

aspect first and some minimal classes which dematesa correct functionality of the spike
aspect. Also any technical problems during the espgplementation can be easier detected,
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analysed and solved during thei&. If the spike implementation failed or proved te b
problematic, it is very reasonable apply the pat&norLossPoLICY or GOOD ENOUGH.

If the result of the spike implementation was sgebd it is normally just “a little bit” of
work to convert this 8KE to a finished AOP solution including usefull Aspeest caseS.

The $IKE pattern is an efficient way to fighinited predictabilityidentify hidden pitfallsand
hidden implementation challenges. You can mordyeassure that yolon't run before you
can walk.

The implementation of the aspects usually takeseplan a branch of the project. It's
implementation on the development branch is a prohtic approach , as it may cause
interruptions to the rest of the team. You wouldnmally use a temporarily branch for each
aspect, or you might want to use the Change redgmation features, which are provided by
advanced CM processes like Rational Unified ChaRgecesses [7] or by High End CM
systems like [11].

When the aspect is ready, it should be integratigldl tve main branch of the system. If the
aspect implements new functionality, usually thergeeis easy. If the aspect replaces or
enhances crosscutting functionality, which hasaalyebeen in the system, it is necessary to
clean up (often just removing) all tangling statetsedealing with this kind of functionality.

If the project is small, some exclusive “aspecegnation hours” are more than sufficient.
Aspect integration hours are some blocked hoursravbely the AIT is working with the
code base. BT'’s Jour fixes, etc. could be reseaneldused as an aspect integration hour.

If the project has a bigger size, one or two spelags might be needed. Typical a weekend is
used for such a task.

If the project has a very large scale or if theanlgp activities require detailed knowledge of
the tangling code fragments, which should be requldry the aspects, it may be impossible to
perform this task by the AIT. In that case the Alds to spread his the knowledge about how
to clean up the code base, and everyone has thensbility to clean his part of the code
base. You can plan and therefore minimize the gondition management overhead for the
integration of new aspects.

finally the ASPECTBACKLOG cards contain a complete list of the implementeatfionality. |
use them tdeep track and document of the aspect functionality

Consequences

The AsPECT BACKLOG introduces some very agile activities to the safev
development process. Especially some kind of aspefeictoring and some agile
planning. It is easily possible to integrate thiesgures in agile processes like XP [6],
the crystal family [12] and Scrum [23]. In the p#st consequence caused trouble in

® [lsuggests that the spike is thrown away and mmiriporated in the build.

Converting this spike into real code or test casemds like a contradiction to this
recommendation.

There is no contradiction to this general rule hérspike should never get incorporated in the
build. However, most pragmatic aspect developeresh to test the aspect implementation idea in
a simple test case in a simple spike consistirgyfefv classes and aspects. It is easier to debug,
test and verify the aspect implementation ideagthdf the spike is successful, the codebaseef th
spike is as a good starting sample for the fingl@mentation. They normally take the spike with
copy and paste, and extended, refactor and inteodome core AOP patterns, till they have the
final implementation. And only this implementatisnncorporated into the final build. So they
throw away the spike but recycle the good codenfiexgts from the thrown away spike..
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several large organisations, which signed up cotalyldo traditional heavyweight
software development approaches.
Aspects cards can easily get lost, but you cantersame formal procedures and
backup activities, e.g. storing photocopies by@aetary is a cheap and cost effective
solution to overcome this consequence.
The simple planning tool #°ECTBACKLOG doesn’t have a direct integration into
typical project planning tools like MS project.
ASPECTBACKLOG cards are a very volatile and easy to change ahdnee medium.
In agile environment or informal environments l&@artup-companies, it is normally
just a minor concern. In large organisation or ngamisation with hard legal or
organisational requirements toward change tracthiggis another major issue.
The impacts of the last three consequences wereddhrough the implementation of
ASPECTBACKLOG cards in change request entries in the CR manageystem CM synergy
in an organisation, which has hard legal requirdsiar change management tracking.
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Stop loss policy

Context

Your team is quite new to AOP. You have schedulediimplementation of some specific
aspect functionality. Some aspects can easily ipdeimented, some require more knowledge,
and some might not be even possible to implemdrgre may be some aspects, which could
be implemented in some days in an ugly “old schaepjle. But the “new and elegant” way
for an implementation with aspects consumed alreadye days than the old-school
implementation would require and a solution is yeitin sight.

How can you ensure, that technical challenges dfetaspect implementation do not raise
up to a major project risk?

Challenges

You have to ensure, that the functionality of tepexts isavailable in time when the
BT or the customer requires it.

If your aspect implementation fails, you have toyide a plan B. This plan is often
based on an “old school” implementation and noryntik old school needs longer
than the initial aspect implementation estimates.

Each delay in the implementation may cause othé&aydein the other schedules.
“How does a project got latday by dayas Ed Yourdon point out in [].

On the other side, you should avoid falling backlen B too early, because this does
create additional futureleanup overheadvhen the aspect solution can be realized in
the future.

Most people like to succeed with their assignments.

If you fail with one aspect implementation, it i®gsible that your team or some
project sponsor willose confidencen the AOP adoption.

Problem

Finishing an interesting, but delayed aspect igptarg desire, for several reasons:
Implementing the aspect in an old school styleuireg more time, than the initial
estimate for the aspects. And it might require migmoverhead later on, when a good
AOP solution will be in place.

You might have already spent lots of resourceshenAOP implementation. You do
not want to loose that kind of investment.
You might like to succeed with your assignments

Nevertheless the functionality of your planned aspeay be needed at some special point in

time, because other parts of the system do reguibelaying the aspect may prevent the rest

of the team to make any progress. So the delapwf gspect might risk the whole project.

Short Solution

Create a Worst Case Scenario plan. Identify acafipath for the critical aspects, which must
be delivered on time. Define a technical old sclsmblition path for them. Define a maximum
amount of resources, which the aspect may needn&viee the aspects implementations fall
behind this schedule, go back to the traditiongbl@mentation. Additional assign each
aspect a maximum research and realization budgbeen@ter the budget is used, drop or
postpone the realization of the aspect.
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Long Solution and discussion

First of all you have to create a worst case seermdan. Assume your AIT will fail in all
scheduled aspect implementations. It is obvious, you will have to replan and renegotiate
the functionality. In such a scenario it is obvipthgt only the mission critical functions will
be delivered at all. So identify only the missiattical functionalities. Estimate the time,
which you need to deliver this functionality withti@ditional implementation style, by an
reasonable overtime shift. (I personally calcutetes with a 30% overtime ratio). That is the
minimum amount of time and resources, which youehtavkeep, if you want to deliver the
functionality. So you know how much you can spertdaamaximum on failed AOP
implementation aspects.

Additionally define how much time and resources wougept to risk with the research and
implementation of the aspect. | keep here norntallynumbers:

One for a successful implementation of tiak8, which | treat as a mixture of

research and proof of concept,

and a second one for the final implementation.
Whenever these numbers are exceeded stop the impiaiion of this aspect and skip back to
a traditional implementation approach.
Make sure that these numbers are normally sigmifigdnigher than the initial estimates, with
the exception of mission critical aspects. For misgritical aspects | suggest only a small
amount of additional resources for theiks and a large amount of time for the final
implementation. If the SKE takes long to build, then it is normally hard 6l and then it is
very likely that the implementation will be hardliaild, too. | want to see the implementation
of critical aspects as good implemented as possguel reserve here as much time as
possible.

So with a SopLossPoLIcy in place, it is quite likely that the implementatiof an aspect
is terminated. Most teams, which | have observaiptiudg AOP, canceled 10% to 30% of the
attempted aspects implementations during their tfiless.

If you cancel the implementation, note all majoistalsles, increase the effort and risk
numbers and put it back to the list of aspect aatds. If you apply aspect backlog, stack it
there. You might consider to select the aspect kagain for implementation, if the critical
obstacles have vanished, e.g. through improvemertheo compiler, platform or through
gained knowledge.

Canceling the implementation without any warningaafaspect might destroy the morale
and lose confidencan AOP techniques. If you explaining this pattemnd its motivation
upfront, then everybody is aware that you applyahatural technique to safe the project
and the aspect adoption. Everybody on the team wibbvkrthat the AOP adoption will
continue.

An analogy to a stock depot is often helpful tolakpthe mechanisms of this pattern. A lot
of people apply a ®pP LossPoLicy to their stock depot. They place a lower limit smme
shares. Whenever the value of a specific sharesdoefpw a specific number, they sell the
share, with the intention to limit the loss. Bueyhnormally do continue to invest in stocks,
they simply select other shares. Here it is theeshare. You still continue, to simplify your
work with aspects, even if your implementation afecaspect failed. You simply chose
different functionality, which should be realizeg the aspects.

Consequences

With Stop Loss you can limit the risk of any aspegblementation, and even with the whole
AOP adoption process. You can ensure that you geowvnportant infrastructure services and
improvements in time to the rest of the projectt,Buhenever you apply this pattern, you
realize some loss of development effort. Realizoge loss is often problematic in large

G4-15



organizations. Wasting five to ten days on one etsigethere often seen as more problematic
than the realized gain of 20-30 days through sotheraspects. In such an organization it is
appropriate to apply this pattern at a scale, belbg/ radar of bean counter influenced
management.

War Story

My first usage of this pattern in the AOP space Wwask in the year 2000. | had a project,
which was based on an object oriented databasevaiiged to improve the interactions of the
objects with the database with aspects. Most iotier@s (e.g. transaction management,
automatic retrieving and writing of objects, makiolgject persistent) were easy and fast to
implement. We failed to implement persistence gdeass in the first place. We ran into
several compiler limitations during thei8e. After four days we applied arSpLossPoLIcy

and implemented a traditional solution. We docureerdll issues and put it back to a list of
interesting issues, which we could to improve vafipects. We lost four man days on aspect
persistence, and gained roughly two man month encthher aspect. We finally went in
production a week before the initial schedule.

Over the time the AspectJ-Team at PARC solved tmpder issues. Roughly four month
later all compiler issues were resolved, and wddcouplement this nice aspect in the next
project. Without applying 8P Loss PoLicy we would have lost roughly four calendar
months.

G4-16



Good enough

Context

Your team is quite new to AOP. You have scheduled implementation of some
functionality through aspects.

The aspect provides some functionality, which isegi in nature and may be reused in other
projects or in other parts of this project. Thetiahi SPIKE could be easily and fast
implemented. But during the aspect implementatidat af detailed problems pop up. The
developers want to fix some architectural flawsniwvi eliminate some obstacles of the
platform or the language, eliminate some unnecgskgpendencies, etc. The implementation
of this aspect does take significant more time wuthese activities. It is even quite likely
that you would be better off, if you would have iempented this functionality in a traditional
approach.

How can you minimize the amount of time spent toglement a production ready
functionality with an aspect?

Challenges

You want to spend as little time on this aspecpassible. (e.g. because there are
many important things to do)

You want a reliable solution

Any kind of Reuse of the generic functionality rsiateresting opportunity

Having a clean and optimal aspect implementatialuges the maintenance costs in
the long term

You want to avoid big design upfront or big implertagion upfront for functionality
which you “ain’t gonna need it”. (YAGNI)

Short Solution

Define and discuss the minimal functionality antities, which the aspect needs to fulfill to
go into production. Delay all other issues to lggemts in time in the project. Keep a list of
suggestions of improvement and implementation Hortshis aspect.

Detailed Solution and discussion

Each aspect needs to fulfil some functional rezments as well as some general
requirements (e.g. stability) to go into producteomd to fulfill its short term business needs.
You have to explain these minimal requirementh®AIT. It is quite likely, that somebody
spots the general functionality of this aspect. Aredwants to reuse it in other projects; he
wants to make it more general and architecturaindpwetc. Admit that you see these
opportunities, too, if they are real at all. Butake it clear, that this desire makes the aspect
implementation more troublesome and more experasideplace more risks on the project, so
postpone these add-ons to later iterations or ghaisthis project, or delegate these activities
to even other projects which want to reuse thigeisp

Make it also clear that the aspect must be jushifsigntly better than the traditional
implementation approach. It is acceptable, if thesey be some minor design flaws, which
are hard or tricky to resolve, as long as thegewsrkaround, which is better than the original
solution. It is acceptable as well, if there issteaight forward solution for the specific
scenario of the problem in place, even if the pgobls a general one. These guidelines make
use for following observation: There are some asp&cich are currently hard to implement
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for most teams in a general way, but they are éasynplement with some limitations and
workarounds. Accepting these workarounds makeagpect implementation easily possible.
The project (at least the project management amgrnbiect sponsor) need to know where and
how it can improve the aspect in order to gain lttreg term benefits of an improved or
generalized solution of this aspect.

If you apply ASPECTBACKLOG, it is a good advice to record this informationtbe ASPECT
BACKLOG cards. The picture below shows suchsPBECcTBACKLOG CARD from an industrial
project.

The project can treat the enhancement as an adit@w priority requirements.

Consequences

You trade initial implementation speed against ptié¢ reuse opportunities and
architectural quality properties. However, duetie tnodular solution, you can easily delay
fixing these issues later in this project or inastprojects.

Conclusion and related work

This paper describes several useful and proverrpattfor the adoption of AOP.SRECT
TeEAM describes how a team can be structured to overtgmieal technology adoption issues
in the special case of AOP. Magic build system dless how aspects can be introduced in
the system, without big disturbance of the reghefteams, which do not have a need to work
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with AOP. Stop loss policies armbobD ENOUGHprovide useful patterns to control the effort
and risk and stay focused on the underling con¢cerhgh might cause the business impact.
All of the patterns are strongly influcend from lagsoftware projects and from the mindset of
pragmatic software craftsmensPeCTBACKLOG for example is based on Mangement ideas
from Scrum and has a strong relationship to teehmstorycards from XP. Stop loss policies
andGOOoD ENOUGHare pragmatic approaches to deliver working satw@hey work hand in
hand with agile patterns, e.g. with the XP pattéros [8] where they borrowed als®I8E.
ASPECTTEAM is based on ideas form the Model Driven Softwaeydlopment community.
ASPECT TEAM uses aspects to create the technical architecitiere MDSD uses code
generation to do that. As [] points out, Aspectd RIDSD can cooperate wonderful here.
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