Mellor’s Problem:

A case study comparing Booch and Shlaer-Mellor.

I ntroduction

There has been avery interesting thread on comp.object lately. Steve Méllor (co-author of
the Shlaer-Mellor OO method) participated in adesign shoot-out with several other people
on the net. A simple problem statement was posted. The participants designed solutions
and then posted them to the net. Then they discussed the relative merits of their solutions.

Thereisalot to learn from following discussions like this. Therefore, | have gathered
what | believe to be the best of the articles from this newsgroup thread, and organized
them into this issues Engineering Notebook column.

Warning: The following contains “ net-language” that some sensitive
readers ought to find offensive. ; )

A little history

Since the late 80’ s there has been a menagerie of competing OO analysis and design meth-
ods and notations. Thelist is surprisingly long. However, there are only afew that could be
said to be rea “contenders’ in the methodology market. Booch, with his Booch-94
method, James Rumbaugh with his OMT method, Ivar Jacobson with his Objectory
method, and Steve Mellor and Sally Shlaer with the Shlaer-Mellor method.

I remember going to OOPSLA in 1993 and seeing Booch, Jacobson, Mellor, Rumbaugh
and Rebecca Wirfs-Brock (another methodol ogist) debate their methods in a panel discus-
sion named: “ Shootout at the OO corral”. It was actually quite clever since each panelist
was tasked with the job of describing some other panelist’s method in a positive light. At
the end of the panelists presentations, the floor was opened to questions. So | found a
microphone and asked the group whether or not they thought it was time to try to unify
their various methods.

The response was mixed. Booch was in favor of unification; Rumbaugh was unde-
cided; and Mellor against.

A year and a haf later, Rational announced that James Rumbaugh had been hired to
work with Booch on a method which unified OMT and Booch-94. This unification is well
under way. Booch and Rumbaugh released their 0.8 document describing the unified
method and notation at OOPSLA 95; this past fall.



At roughly the same time, Rational made another announcement. Ivar Jacobson had
been hired to work with Booch and Rumbaugh on the unified method. And so, by the
closed of 1995, three of the four “contenders’ had joined forcesto unify their methods and
notations into a single object oriented analysis and design method for the software indus-
try.

Shortly after Rationa made this announcement, Project Technologies Inc. (Steve
Méllor's and Sally Shlaer’s company) made a public announcement of their own (which
they posted on comp.object). The Sidebar contains the announcement, however the gist of
it is that PTI applauded the collaboration of Booch, Rumbaugh and Jacobson because it
represented a consolidation of the “elaborationists’ and that the industry could now
choose between either “elaboration” or “transglation” when choosing OO methodologies.
The announcement went on to say that the Shlaer-Mellor method was an important
“Trandlational” method.

Martin’s Complaint and Challenge

In response to acompletely different article, but making reference to PTI’ s announce-
ment, | posted the following:
newsgroups: conp. obj ect

>Larry_Kovnat @w. xer ox. com (Larry Kovnat) wrote:

>>| recently attended a course in the Shlaer-Mllor nethod. Wile
>>ponitoring this group, | have not noticed any articles on this nethod.
>>| woul d appreciate posts or email conparing this technique to others.
>>Any aspects would be of interest at this point: sinulation, code-
>>generation, relationship to SEI SWnaturity nodel, etc.

“Timothy L. Crouch” <tcrouch@erkshire.net> wites:

>The maj or difference between Shlaer-Mellor and nethods such
>as Booch and OMI is that Shlaer-Mellor is based on translation
>whil e the other nethods are based on el aboration.

>l n Shlaer-Mellor, a nodel is created which is translated into
>code using a translation nodel. The translation nodel specifies
>how the el enents of the solution nmodel are to be translated into
>code.

From rmartin@cncton.com (Robert Martin)

Thi s has al ways been somewhat puzzling to ne, PTl's (Project
Technol ogy Inc. Shlaer’s and Mellor’s conpany) | ong

advertizenents on this group notw thstanding (See the advertizenent
di sgui sed as a press release regarding PTl's support for Rational
acquiring Qojectory.)

As | understand it, analysts create a nodel of the application which
captures every bit of the needed behavior, but contains none of the
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PROJECT TECHNOLOGY’S SHLAER AND MELLOR VOICE SUPPORT OF RATIONAL’S
ACQUISITION OF OBJECTORY.

MOVE SEEN AS FINAL STEP IN CONSOLIDATION OF OBJECT DEVELOPMENT MARKET--
EXPECTED TO REDUCE MARKET CONFUSION AND ACCELERATE GROWTH.

October 19, 1995 -- Berkeley, CA -- Sally Shlaer and Stephen J. Méellor, of Project Tech-
nology, Inc. today voiced their support of Rational Software Corporation,s (Santa Clara,
CA) acquisition of Objectory AB (Kista, Sweden). As part of that agreement, Ivar Jacob-
son, Objectory, s founder, will work with Rational,s Jim Rumbaugh and Grady Booch to
define a single notation for elaboration-based software devel opment.

Shlaer and Méllor believe the acquisition marks the final step in atrend toward consolida-
tion of the industry into two camps:. elaboration and translation. The trend began last year
with the alliance between Rational Software Corporation and the Martin Marietta Informa-
tion Group’s Advanced Concepts Center (ACC). According to Ms. Shlaer and Mr. Méllor,
this latest move will further reduce confusion between the two approaches and focus the
industry on the differences between the trandation and elaboration software development
paradigms. Sally Shlaer and Stephen J. Mellor are the creators of the leading Shlaer- Mellor
Method for systems development, and pioneers in the development of translation of analy-
sismodels directly into code.

“This announcement marks the culmination of the convergence of the elaborative meth-
ods,” said Stephen J. Mellor, senior vice president of Project Technology. “With the elabo-
ration approach, developers iterate through the stages of analysis, design and code for each
subsystem of the overall design. Conversely, the Shlaer-Mellor Method is based upon the
trandation paradigm, where analysis models are transformed into application code. A char-
acterigtic of the tranglation approach is the complete separation of the application from
implementation details, which enables devel opers to create and maintain complex software
systems at the graphical model level.”

The differences between the elaboration and translation approaches were described in a
recent article in Computer Design magazine. About the elaboration paradigm, Tom Will-
iams wrote, “ The work of three methodol ogists [Jacobson, Rumbaugh and Booch] is grad-
ualy merging.... The common thread, which is more important than notational niceties, is
an application developed by successively elaborating and refining the analysis model and
implementation.” In the same article, Mr. Williams went on to explain, “Shlaer-Mellor is
called trand ative because you create separate models for the application as well as the soft-
ware architecture, then generate code from the application model and fit it to the architec-
ture via a set of trandation rules. Among other things, application and architecture are
divided and can be assigned to separate teams which can work in parallel.”

“While it is flattering that the other methodol ogists are beginning to leverage some of the
Shlaer-Mellor concepts, such as domains, it is important to point out that the two
approaches are fundamentally different,” continued Sally Shlaer, director of research of
Project Technology. “ The trandlation approach enables devel opers to work at a higher level
of abstraction during the entire life-cycle of a project. Developers can work in parallel on
different domains of the system, at a graphical, model-based level. Because the application
models and architecture have been verified as correct, testing, integration and time-to-mar-
ket are shortened. Perhaps most importantly, users are also able to maintain the system at
the model level, greatly simplifying the time and cost associated with the overal lifecycle
of asystem.”

i npl ementation details. (e.g. whether containers are built from hash
tables or linked lists). The analyst then “colors” parts of his



anal ysis nodel to direct the translation process to product the proper
ki nd of code. (those containers that should be hash tables get one
color, those that should be linked lists get another). Then “poof”
you run some magi ¢ program (that some other teamis supposed to wite,

or that perhaps you can buy fromPTl, | amnot sure) and code is
gener at ed

If |I appear skeptical, | am | would like to see Schlaer and Ml |l or
describe this process in nore detail. They do not |ack for words on
the net, but the words that appear never go further than what | have
described. | would Iike to see a really solid exanple.

Mellor’s Counter Challenge

Now, Mellor had been participating in adifferent thread in which he had been refuting
the need for “manager” objects. However, having seen my challenge, and much to his
credit, Méellor picked up the gauntlet and posted the following:

From steve@rojtech.com
Subj ect: Re: Managers and Di scount Policy

One [suggestion] was echoed by M Robert Martin. Nanely

that we shoul d take, or build, an exanple and do as | proposed in ny
initial post--Build a nunber of solutions and then eval uate them

for 'goodness,' and *then and only then* decide if the solutionis 'OO.

Wth that suggestion then, | offer an exanple [...]. | think

it would be instructive to see several proposed sol utions

I have one in mind that--1 believe--is very robust and is unlikely
to change in the face of changing requirements. | shall hold

that in reserve for a while. N

Here's the problem
Backgr ound

In several states in the US, and in nany European countries, utilities
such as electricity, are regul ated by sonme conm ssion that sets rates
In California, there is the California Public Uilities Commi ssion (PUC)
that set rates for each electric conpany in the state. The PUC nmanages
a "rate book" that says who is charged for what. [It's about an inch

t hi ck, and each page (or three or five pages) constitutes a 'Rate
Schedul e' .

For each rate, the qualifications for the rate are described, and the
preci se dollar amount for each kilowatt hour (kwh) is prescribed.
(I have no idea what a kwh costs, so |'Il nake up nunbers.)

Each nonth, the PUC holds a several -day neeting to di scuss, anpbng

ot her things, changes in the Rate book. Sonetines, it's just a
matter of changing from5c to 5.5c per kwh, but nore often there's
a new schedul e defined for certain types of custoners. (Here I'm
deleting all sorts of ranting of the libertarian, free narket sort.)
Subtext: The schedules therefore change all the tinme, for
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purely political....[ranting del eted]
Rat e Schedul e Exanpl es

There are several kinds of custoners defined, at present: Residential,
Busi ness and Industrial. There are several Residential type custoners.
One of these is the "Lifeline" residential custoner, designed to

provi de cheap electricity to people that can't afford the 'normal' rate.
For these custonmers, we charge a flat rate of 3c per kwh, all year round,
for the first 100 kwh. After that, we charge 5c/kwh to 200kwh.

If they're using nore than 200 kwh, they don't qualify for Lifeline
servi ce.

Nor mal residential customers are charged dependi ng on where they live.
The state is divided into three territories, though there's a fourth one
in the works, according to climate. The 'climate' idea represents
expected mninumelectricity usage for the area _at a certain tinme_.

We charge nore in the sunmer than the winter (because of air-
condi ti oni ng) .

We charge according to the follow ng rules:

* In Terr 1, 6¢c in Sunmmer; 7c in Wnterr

* In Terr 2, we charge 7c in winter and 6¢ in sunmer
* Interr 3, we charge 6.5c flat rate

Busi ness custoners are charged on a sliding scale: 9c for the first kwh,
down to 5c at 1000kwh, 5c thereafter. This is conputed _per site_, so
a business with several offices cannot |unp the consunption together.

Industrial custonmers are charged according to their willingness to
accept power interruption. |If they can accept any interruption,

for any length, with no warning, we discount the business rates by 20%
If they accept an interruption with one hour's notice, they get a 10%
discount. If they want nore than 1lhr's notice OR they insist on us
restoring power within 2 hours of the initial interruption, they get

a 5%di scount, all on the business rates.

Martin’'s Solution

Now this intrigued me. This was the first time, in my experience, that Steve Mellor
had offered to participate in a design comparison. | was a little disappointed that he was
holding his solution “in reserve”, but being always anxious to learn something new, took
up Mellor’s counter challenge and posted a solution based upon Booch’s and Rumbuagh’s
new unified method.
rmarti n@ma. com posted to conp. obj ect:

K. How do we begin. First of all, why should this problembe solved
with O0? After all, a procedural solution is pretty sinple:

doubl e Cal cul at eRat e( Cust oner & c¢)

doubl e rate = 0;



switch (custoner.type)

case consuner:
switch(custoner.rate)

case lifeline:
i f (custoner. kwh <= 100)

rate = custoner. kwh * .03;
br eak;

}
el se if (custoner. kwh <= 200)

rate = 3 + (custoner.kwh - 100) * .05;
br eak;

/1 Customer does not qualify for lifline,
/1 fall through to territorial case.

case territorial:
switch (Cal cul ateTerritory(custoner. address))

case 1. // spec says territory 1 and 2 use sane rate.
case 2:

rate = custoner.kwh * (IsWnter() ? .07 : .06);

br eak;
case 3:

rate = customer. kwh * . 065;

br eak;

br eak;
defaul t:
assert(0); // sonething awful happened.

break; // consuner

case busi ness:
case industrial:
for (lterator<Site*> i(custonmer.sites); i; i++)

Site* s = *i;
rate += Cal cul at eSl i di ngScal e(s->kwh);
}/1 for each site

if (custoner.type == industrial)
switch(custoner.industrial Rate)

case interruptable:
rate *= .8;
br eak;
case oneHour Noti ce:
rate *= . 9;
br eak;
defaul t:
rate *= . 95;
br eak;
}/ 1 industrial rate
break; // business + industrial
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} I/ customer.type
return rate;
Ok, nowthis is a pretty sinple little function. | know that it uses
sone pretty questionable features (i.e. falling through case
statenents, etc) but it is so sinple that it hardly matters. ;)

So why would | be interested in using OO for this problen?

The reason, in this case, is primarily political. That little stretch
of code up there is bait for class action suits. And you had better
believe that utility conmpanies are sensitive as hell about that. If

you go fiddling around in that sinple little algorithmup there, and
you happen to screw up the industrial custoners while changing the
policy of the business custoners, then you are going to create i nense
hassl es and costs for the conpany.

By putting the entire rate policy in the sane nodule, as part of the
sane algorithm we risk interdepencies between them A single change
to one part of the policy has the potential to affect them all
Certainly every rate policy should be thoroughly tested whenever *any*
change is made to any part of the nodul e.

It is in the conpanies best interest to separate the policies so that
each is in its own nodule, and so that the interdependenci es between
them are elininated. Once done, a change to one part of the rate
policy can affect only those custonmers governed by that policy. There
is no risk that any other policy could be affected.

So, how do we begi n?
First, a key (See Figure 1). | amusing Booch's and Runmbaugh's

Unified Notation version 0.8. This looks a lot like OMI, so you
OMT- heads wi || probably recognize it rightaway.

1* Had by

Reference
TRALY tines.
Taed ‘< Base Class

-
N

Drerived 1 Dexived 2

Figure 1
Unified Notation 0.8 Lexicon



One might think that there is a natural deconposition as in Figure 2.

Custome o

Clonsumer Business Induatial

Figure 2
Possible Customer Hierarchy

However, this probably won't work in practice because it seens |ikely
that bui sness custoners will need to change into |Industrial custoners;
and it is even possible that Consuner's will change into Businesses
fromtime to tine. Thus, the '"type' of the custoners needs to be an
attribute that can change. (See Figure 3.)

Customer

Custome Claasification

Consumer Business Industial
Classification Classification Clazsification
Figure 3

Customer Classification Hierarchy

Busi ness and industrial custoners can have nore than one site. Wy
can't consumers? Probably they can, and the spec just doesn't know it
yet. So we can add a list of Sites to the Custoner class. However,
we would like to separate the interface of the Customer class fromits
iFi”B{JFgEHt ?tion. Thus we will create an abstract Custoner class. (See

Way have we done this? Consider the follow ng algorith:

for (lterator<Customer*> i(theCustoners); i; i++)
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Customer

Abwtrae Lo Hite
o

Custome r n Customer

Linpleme ntation Classification
COmEner Business Industiial
Cazzification Classification Classification
Figure 4

Abstract Customer, Sites and Classifications

Customer* ¢ = *i;
I nvoi ce inv(c->GetBillingAddress,
inv.Mil ();

c->Cal cCurrentRate());

Al'though this is extrenely sinplistic, it shows what we are after. W
should be able to wite functions that nmani pul ate custoners, that have
no dependence at all on the type of customer, or the manner in which
the rates are calculated. Consider that the above al gorithm woul d not
be affected by any concei vabl e change to the class structure shown

above.

The customer class sinply del egates the Cal cCurrentRate nessage to the
cont ai ned Consumer Cl assification object for each of the contained Site
objects as follows:

doubl e Custoner | npl enentation:: Cal cCurrent Rate()

double rate = 0;
for (lterator<Site*>i (itsSites); i; i++)

rate += itsCustonerd assification->Cal cCurrentRate(*i);
return rate;

}

Now, lets |ook at the structures beneath the various classifications.
One thing that the spec makes frighteningly obvious is that all these
rate policies are going to change, and change often. Thus, we don't
want the class structure above the rate policies to depend upon the
policies thenselves. So we will apply the principles of OOD to nanage
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t hose dependencies. (See Figure 5.)

Cronsmmer Clonammer
Classification Rate
Afwtraet
Lifeline Territorial
Rate Rate
Figure 5

Consumer Rates

Here we see that each ConsunerC assification object will contain an

i nstance of sone derivative of the abstract ConsunerRate class. Thus,
A consuner can start out using the LifelineRate, and then | ater change
to use the Territorial Rate.

LifelineRate is a sinple class. It can be inplenented as fol |l ows:
class LifelineRate : public ConsunerRate
{
public:
virtual double Cal cCurrentRate(Site*) const;
private:

static Territorial Rate disqualifiedRate;
I

double LifelineRate:: CalcCurrentRate(Site* s) const
{

doubl e rat e=0;
if (s->GetKWH() <= 100)
rate = s->GetKWH() * .03;
else if (s->CetKWH() <= 200)
rate = 3 + (s->GetKWH() - 100) * .O05;
el se
rate = disqualifiedRate. Cal cCurrentRate(s);
return rate;

}
Territorial Rate is a bit nore conplex. The problemhere is the
determ nation of territory. It seems likely that these territories

will shift around alot. W probably don't want to record a territory
into a custormer. If we did, then when territories change the whol e
dat abase woul d have to be updated. Rather, we probably want to
calculate the territory on the fly. The word "probably" indicates
that we aren't sure. So we should decouple this decision from
Territorial Rate by using another abstract class. (See Figure 6.)
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Territorial . .
Rate  [~-----m-mmmmmed ¥ Termitory  p------------- E Bite
Ahvtract Alwtract
Territorial ) .
Rate Teritory Te rxitory Te mitory
Tiupletne ntation One T Thies
A A A
Terdtory | . : i i
Selector > ; ; ;
Abvtract
Temitory : : :
BRleoT |
Impleme ntation
Figure 6

Territorial Rates

The idea here is that Territorial Ratel npl entati on makes use of an
abstract class called TerritorySel ector to choose the Territory that
the Site is in. (See the interaction diagramin Figure 7.)

Territorial Te ritors .
Rate Impleme ntation Selector Te rritory
etTernito
O Jite  -~E-CTeitory

- aleulaeCone ntRate
oA Bt ~EORate |

Figure 7
Territory Selection Interaction Diagram




12

The nmechani sm by which TerritorySel ector determi nes the Proper
Territory is inplenented in TerritorySel ectorlnpl enentation. This
abstraction has been built so that none of the upper |evels depend
upon that particular inplementation. Territories know how to

cal cul ate their own rates.

gu;si ness classification can be built using a simlar pattern. (See Figure

Business Euisness
Clasgification Rate

Al

Buzsiness
Rate
Irnplerne ntation

Figure 8
Business Rate

Here the inplenentation of the sliding scale for businesses is placed
in the CalcCurrentRate(Site*) nmethod of Busi nessRatel npl enentation.

Finally, the IndustrialCassification uses a sinilar structure. (See
Figure’ 9.)

In this case, the CalcCurrentRate(Site) message gets del egated down to
the InterruptionPolicy class. The actual calculation of rate is done
in the InterruptionPolicy derivatives.

One could conplain that there is a lot of delegation in this nodel.
That there are abstract classes that seemgratuitous since their
derivatives do nothing nore than del egate to still other abstract
cl asses. Consider the path of the CalcCurrentRate nethod.... It
is sent to the Custoner abstract class, and is caught by

Cust oner | npl enent ati on which del egates it to CustonerC assification

for each of the contained Site objects. 1In the case of an industrial
user, Industrial dassification catches the nessage and delegates it to
Industrial Rate. Industrial Ratelnp catches is and again del egates it

to InterruptionPolicy. Finally, one of the InterruptionPolicy
derivatives catches it and calculates the rate.

I ndeed, this seens excessive. Wiy not sinply have
I ndustrial Classification contain a pointer to the InterruptionPolicy.
Wiy the extra |l evel of indirection?
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Industrial Industial
Clazsification (7 ] Rate
AfTtract
. . Industial
e rraption Rate
Policy IR - Tinpleme ttation
. Two H Eoli Tninte ruptable
e Hour Policy our HolcE Falicy
Figure 9
Industrial Rates
My jusitification is sinply that industrial policy will change. It

may soon be based upon something very different froman Interruption
policy. O it mght be based upon an interruption policy AND a
territory. | have a "feeling"” that the "C assification" derivatives
are rather instable. That there will be lots of "stuff" put in them
i.e. all the "Industrial" specific data ought to be placed in
Industrial dassification. Al the "consuner" specific stuff ought to
be placed in "ConsunmerC assification". Thus, | want this "stuff"
protected fromthe likely changes to rate policy.

There were severa other people who posted various solutions. There was one
particularly interesting solution using Prolog, and another using Forth. Space does not
permit me to describe these solutions here; but for those who are interested, they are
available through the Deja News service on the world wide web: ht t p: / /

dej anews. comf

Steve M dlor’s Solution

Steve posted avery large solution to this problem. Much larger than mine. With lots of dia-
grams and documentation. In fact, it is so large, that | cannot include it al in this article.
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However, as voluminous as his solution was, it is not difficult to summarize. In fact, Steve
did an excellent job of summarizing it in the last few paragraphs of his posting:

The nost obvi ous observation is that there is no inheritance.
This is because | selected the problemso that there was none.
Certainly, nmy first reaction when faced with Residential,

Busi ness and Industrial custoners is to believe that | can
factor the Customer into three nutually excl usive subtypes.
But then | apply some of the rules of S-M OQA

When | examine the 'types' of custoners, all | can see is
nanes of the different kinds. The behavior for a presuned
busi ness custoner is the sane as that for an industrial one.
So they nust be the sane.

But what about the discount? Doesn't that apply only to
Industrial customers? Yes. But there is no reason why a
Di scount cannot apply to any custoners. |n any case, the
I ndustrial Customer does not have any different behavior
caused by the discounting. All that is nore properly
associated with conmputation of the bill, not the custoner.

Several people have remarked (since Robert's solution was
proposed) that the rates change so you should not hard-code
these into the classes. | agree. Jan Pukite suggested that
these values _could_ go into a data base. | agree.

The abstraction as in followi ng. [Read each sentence _slowWy_
and turn it over in your mind.] "Hwvm \What is invariant
inthis problen? Well, you get to pay for electricity...
But everyone pays different rates! True, but everyone pays
a given anmount for some # of kwh, you know 9c for 0-200

kwh i n Busi ness 42b, and then 7c for the next 150. K,

so we could nake a rate schedule object... But the object
has different numbers of attributes according to how nany

| evel s there are. Augh! But | could abstract each |evel
out as a single object with a rate, start kwh, end kwh...
Sounds great. Let ne verify that by reading the rate book.
Looks good! ARRGH There's one that slopes! AARGH

Wiit a sec, if | abstract the levels, let's call themtiers,
as (x1, yl) (x2, y2) with x as the rate and y as the kwh,

| can just conpute this out in Cartesian space. Al right!

Now, can | think of anything else on which the pricing

varies? Well, there's the discount..... Hhrm but that
applies to any account; actually, no, it depends on the
_type_ of account. If it's O, that's K. That way | can
roll with the punches when a discount is applied to other
kinds of account... OK. Now let's see if this view holds

up wWith the rate book expert..."

Note how the rules of S-M OOA cause you to partition the
probl eminto what Randy Picol et says Gady Booch calls
"canoni cal objects." W _start_ fromthere and aggregate,
only if required, later.

Next we observe that the rate schedules and tiers are passive;
they have no interesting dynamics. But each tine | apply
the schedule or the tier, | get a new charge. So | can
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have many "conputations" according to the schedule, eh?

I have called these objects "Conputation" because that is

why they are here. | could have chosen | ess attention-getting
nanes ("Charge under Schedul e" and "Charge for Tier", say),
but I want to be clear that this is why they're here:

to conpute the charge for the rate and the tier. If we didn't
need to do that, we wouldn't have them

So, what Steve has done isto generalize the algorithm for computing rates, so that the
exact same algorithm can be used for Residential, Business and Industrial customers. This
was very clever. However, | had thisto say about it.

> *|F* the [generalized algorithm is a concept that the PUC will

> *never* violate, then your abstraction is quite nice. However, if

> there is a chance that the PUC will come up with a rate that violates
> that concept (i.e. charging based upon the previous 12 nonths usage,
> etc) then your application breaks in a general way.

In other words, | was complaining that Steve's solution depended strongly on the
assumption that his generalized rate algorithm was valid; that the PUC would never intro-
duce anew kind of rate that did not fit his generalized algorithm. | continue:

> On the other hand, with ny solution, any individual change to any of
> the rate policies will cause a change to one snall part of the

> application. The rest renmains unchanged and unaffected. i.e. the

> rest can be linked in from object code, no reconpilation is necessary.

To thisargument Steve eventually replies:

| agree with what you say. |If you believe that each Account has its
bills conmputed according to randomcriteria, then | too would wite
a structure that allowed each type to do its own thing (with the
"hel p* of inheritance to share apparently comon | ogic at randon).

To which | respond.

Thank you. Now all we are discussing is the stability of the spec. |
assunmed that it was not stable, and that over time the rates would

i ndeed be randomy distributed. (I think this is w se considering the
stress that the spec put on the fact that the PUC woul d make | ots of
changes to the rate book). You assumed that there was somnething
intrinsic about the rates that woul d never change. And that accounts
for the differences in our two respective nodels. Had you made the
assunption | nade, your nodel would have | ooked rather |ike nine.

Conclusion

| have omitted much of the discussion. There was afair amount of grunting and name call-
ing and all the other interesting things that transpire on the net. But in the end, it appears
that we came to terms. Having begun in very different positions, we managed to finally
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agree that, had we made the same assumptions about the stability of the spec, we would
have done things in a more similar way.

There is much to be learned from comparative exercises like this. For one thing, |
think it is very interesting that the issue of “trandation” vs. “elaboration” was barely
broached in the discussion regarding this design. (That issue dominates some other
threads.) The “translational” aspect of the Shlaer-Mellor method did not seem to play a
very important role in determining the structure of the system.



