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Abstract 
The Unified Method was launched by Grady Booth and Jim Rumbaugh at an OOPSLA’95 
Conference Fringe mee6ng organised by Ra6onal SoRware Corpora6on. In 1996 the Unified 
Method was re-scoped to a nota6on, and renamed the Unified Modeling Language (UML). 
Earlier this year, UML was submiZed to the Object Management Group for standardisa6on and 
has been endorsed by MicrosoR, IBM, HP, Pla6num Technologies, ObjectTime and many other 
corpora6ons. No wonder UML is the leading contender as the de facto standard nota6on for 
object-oriented analysis and design. 
 
The panel will take a sanity check, and will go beyond the hype and newsgroup flames and 
aZempt to form an objec6ve view of UML and its prospects.  
 
Introduc3on 
The members of the panel have been working closely with UML in many different roles, 
including that of UML language designer, end-user, consultant; CASE [Computer-aided soRware 
engineering] tool expert, and object-oriented methodologist. The discussion will focus on how 
UML matches up in prac6ce against one of its original raisons d’etre as “the language of 
blueprints for soRware”.  
 
Specific issues to be addressed include: 

• l What is the advantage of UML over exis6ng OOA/D [object oriented analysis/design] 
nota6ons? 

• Can UML be used on real projects today? 
• Is the language sufficiently simple, and well-enough defined, to become the de facto 

standard? 
• Will UML lead to improved OOA/D methods and CASE tools? 
• What is the importance of the meta-model in UML?  

 
Derek Coleman is currently Professor and Head of Department of Computer Science at King’s 
College, University of London, UK. Prior to this Derek was a manager at HP Laboratories in Palo 
Alto and Bristol (England) where he led the development of the Fusion OOA/D method. He has 
extensive experience as a consultant transiLoning projects to using object-oriented methods, 
both in HewleO-Packard and in financial services and telecommunicaLons companies. He has 



 
 

authored many research papers on soQware engineering and object technology and is currently 
co-authoring a book on a new version of Fusion using UML.  
 
John Ar3m  
I would like to evaluate the state of the Unified Modeling Language and its prospects through 
the following ques6ons. 
  
1) Does UML embody sufficient nota6onal richness and meta- model flexibility to support a 
wide range of in-house and commercial development?” UML is the first method I know of to 
publish a meta-model in its own nota6on - in itself a significant sign of technical fitness. UML 
includes nota6on to express most of the requirements, analysis, or design informa6on I have 
come across. Though diverse, UML does have its limita6ons. 
 
With Responsibility Driven Design and Object Behavior Analysis, among others, preferred by a 
significant number of prac66oners, larger projects will, based on methodological preference, 
con6nue to experience communica6on issues and outright schisms among colleagues. Un6l the 
strengths and seman6cs of these complementary nota6ons and methods have been 
incorporated into UML, it will remain difficult to unite a diverse group of prac66oners behind 
UML. It is especially important that UML’s creators look further into the role of cogni6ve 
differences in choice of preferred nota6on and method. The human factors issues behind these 
preferences must be beZer understood. 
  
2) Does UML include or accommodate organizing constructs such as framework and design 
paZerns?” Though Booch [1] discusses the concept of framework and how it relates to class, I 
was unable to find a formalized defini6on of a framework within UML’s meta-model. From a 
standpoint of engineering pragma6cs, I am troubled that UML appears not to aid in 
coordina6ng the representa6on of frameworks. This reflects on UML’s completeness but also on 
the viability, or at least the 6meliness, of OMG coming forward as a means of integra6ng 
ver6cal and horizontal frameworks. This deficit may, however, be offset by the advantage of a 
published meta-model. I would hope to see future discussions of 00 concepts expressed in 
terms of this meta-model. 
  
3) “Is there an on-going dialog between UML’s creators and the broad ranks of day-to-day 
prac66oners?” In publishing a detailed meta-model and descrip6on, UML. has significantly 
raised the bar for technical communica6on, of OOAD issues. Unfortunately, the dialog seems to 
have become one-sided. A quick scan of OOPSLA workshop offerings over the past couple of 
years shows an absence of UML-specific discussion. OOPSLA workshops I have aZended oRen 
seem to end up discussing the use and rela6ve merits of various methods, including UML. I do 
not know of any systema6c way this informa6on is gemng back to UML’s organizers. Nor does 
there seem to be, at least at this point, much effort to solicit detailed feedback through other 
than the OMG review process. Par6cipa6on in this approval process is resource intensive and 
therefore tends to exclude many prac66oners. The same discussion mechanisms that laid the 
groundwork for the predecessor methods of UML seem to no longer func6on to ensure its 
con6nuing evolu6on.  



 
 

 
4) Can UML embrace co-evolving standards of prac6ce in disciplines allied with object-oriented 
technology such as user interface or documenta6on design?’ The only place in the UML 
submissions I could find a modeled no6on of soRware engineering process and the flow of 
ar6facts was in the business process modeling extensions needed by Objectory. Expanding 
these extensions into a development process meta-model, would, in principle, enable UML to 
integrate development ar6facts across the soRware engineering lifecycle. There was a 
discussion of this topic at a CHI 97 workshop on the use of object-oriented methods in user 
interface design [5].  
 
The workshop’s par6cipants are relying on one par6cipant’s company status as an OMG 
reviewer to relay feedback on UML’s meta-model design. A mechanism for submimng technical 
review commentary by non-OMG par6cipants would guarantee a more reliable means of 
providing feedback but at the cost of an increase in volume of review comments. Note that this 
is not an issue of approval but rather it is an issue of communica6on regarding UML and its 
place in a larger and evolving technical community.  
 
5) “Is there a comprehensive (with respect to UML), complete (with respect to an example 
domain and system) and publicly accessible sample model(s) documen6ng intended usage of 
UML nota6ons and techniques?” I do not think such a model is within the scope of an OMG 
proposal. I would turn, instead, to the published works of UML’s three creators ([1], [2], and [4]). 
The model snippets used throughout each of their ini6al texts fall short of sa6sfying these 
criteria. Rumbaugh’s OMT Insights [3] clears up much ambiguity with its comprehensive set of 
examples but these are examples in isola6on. The u6lity of a more elaborate reference model 
would be in illustra6ng some of the many engineering decisions that must be made when 
modeling a real-world system. Probably the two most important kinds of decisions to illustrate 
are appropriate levels-of-detail within a model and the trade-off between problem complexity, 
model complexity and reader comprehension. This is especially needed given that UML is a 
standard meta-model and nota6on but not a standard methodology. Illustra6ons of each of the 
three principal architect’s methodologies would help clarify the range of intended use of UML. 
  
What do I believe the state of UML to be? I recommended UML as the basis for our 
development center’s standard process and I see no reason to change that recommenda6on. 
The UML OMG proposal has considerably clarified UML’s content and nota6on. Serious gaps 
remain in the areas of development process meta-modeling and framework descrip6on 
support.  
 
These missing pieces are not immediately necessary but a viable standard in this area must 
demonstrate that it can grow to fill these gaps. Finally, the on-going evolu6on of UML seems 
much less open than much of the discussion that led up to its crea6on. Ul6mately, this may 
increase UML’s risk of premature obsolescence.  
 
For the past 3 years John ArLm has worked at Orient Overseas Container Lines, a global 
container shipping company, in the InformaLon Services Development Center in San Jose, 



 
 

California. He is the user interface architect for an enterprise-wide system of applicaLons 
supporLng customer service and the shipment life cycle. In addiLon to working on the current  
phase of applicaLon delivery, John is interested in puWng into shop pracLce a user interface 
style guide based on user task descripLons corresponding to the content of an applicaLon’s use 
cases. Prior to 1995 John spent 6 years working at IBM, primarily at the Santa Teresa Laboratory 
in San Jose, California. He worked in development, user interface architecture and human 
factors. The principal products he worked on included various CASE and development tools 
supporLng structured and object-oriented programming. He holds an M.A. in Experimental 
Psychology and a B.A, in Psychobiology from the University of California at Santa Cruz.  
 
Viktor Ohnjec  
Genesis will specifically offer comments on the following issues:  

• Can UML be used on real projects today?  
• How well suited is UML to addressing the issues of distributed object systems and the 

Internet? 
• Is the language sufficiently simple, and well enough defined, to become the de facto 

standard? 
• Will UML lead to improved OOAD methods and CASE tools?  

 
As an organiza6on, Genesis refers to itself as “object transi6on specialists”. As such, we target 
the transfer of technology and knowledge for our clients in a variety of object technology 
related areas. These areas include analysis and design methodology usage. We see the OMG 
OOAD standardiza6on effort as a very posi6ve move for the industry that develops both the 
methodologies and tools to support soRware development and see the evolu6on of UML as a 
very posi6ve example of what submissions into the standardiza6on effort should be. There are 
issues that we must contend with and that are not, in our opinion, sufficiently covered with the 
current version of UML. We hope to discuss those issues during the panel discussion. 
  
Q: Can UML be used on real projects today? 
A: Genesis believes the answer is yes, because we have to date already used UML in a variety of 
client specific situa6ons. UML is very reasonable as a nota6on and although there are some 
inconsistencies in the seman6cs and nota6on, they are minor in comparison to the benefit that 
using a modeling language brings to organiza6ons. We look at methodologies and at UML as a 
mechanism to assist communica6on of ideas between team members on a project. As such, we 
look at whether UML can help team members to describe the requirements, analysis, and 
design ideas that they feel are important. We have seen that UML can do this and specifically 
have focused on Use Cases, class diagrams, state diagrams and interac6on diagrams 
(collabora6on and sequence diagrams to be specific) as the most important elements of our 
modeling efforts. 
  
Where we feel that UML is lacking is in the area of process. In many ways, the UML is a fine 
nota6on, with reasonable syntax and seman6cs; clever use of stereotypes to reduce complexity, 
and as a general rule, the language is well received by both the vendors, the end-users and the 
standardiza6on effort. What it is not, and admiZedly, it does not claim to be, is process rich. We 



 
 

have found that clients are eagerly awai6ng some guidance from the “three amigos” on a 
suggested approach for how to use UML. We find that although many approaches are 
reasonable, having a single approach that is suggested would make the convergence effort even 
more rapid. 
  
We at Genesis have also noted that methodologies like Team Fusion or some of the areas of 
OPEN may in fact add the most value add to end-users through the sugges6on of process. Team 
Fusion is already incorpora6ng UML as the nota6on, and essen6ally offering the updated Fusion 
process around UML. As a company that assists end-users through pragma6c use of OOAD, we 
consider such efforts very important.  
 
Q: How well suited is UML to addressing the issues of distributed object systems and the 
Internet?  
A: Few methodologies can truly be used throughout the en6re lifecycle in crea6ng solu6ons 
based on distributed object technology-UML is no different. The challenge faced by all 
methodologies is to break out of the no6on of applica6on development to move more towards 
infrastructure and component development. These new direc6ons are not trivial, however, and 
must be undertaken with extreme care. 
  
First, a standard mechanism must be iden6fied and adopted for the defini6ons necessary in 
crea6ng any solu6on with object technology. UML is already well on the way to providing this as 
we have already discussed here. But we as an industry need to con6nue to encourage that it is 
in fact sufficient as the de facto standard today. Again, having addi6onal process-related 
informa6on available is about the only real area that should be improved upon. Note however 
that we do expect further refinements to be shown (most likely through stereotypes of some 
form) especially in the way that UML will support business process engineering ac6vi6es and 
distributed object compu6ng ac6vi6es. At present, we see the current version of UML being 
reasonable in its support of these areas (so long as the approach that an organiza6on chooses 
to take in suppor6ng BPE [business process engineering] or DOC [distributed object compu6ng] 
remains self-consistent within all groups that are working together in the organiza6on). 
 
Q: Will UML lead to improved OOAD methods and CASE tools? 
A: Regarding improved OOA/D methods, Genesis sees convergence on a single method (or 
smaller set of methods) as posi6ve and UML is already helping to reduce the number of 
methods available. So, yes, we think this will help, but we believe that the main help is to 
reduce the “religious wars” rather than suddenly make developers so much more intelligent 
in their use of OOAD methods. It will, however, allow the infrastructure, object architecture, 
object modeling, issues to deal with to be raised from “how can I learn the method?” to “how 
do I use the method effec6vely?” more quickly. This is good. 
  
As a consul6ng organiza6on that is unbiased by what specific tool or vendor an organiza6on 
chooses, we consider the ques6on “will UML lead to improved CASE tools” from a service 
perspec6ve. We expect that the CASE tool organiza6on that will become most dominant, will be 
the one that has good services available to support not only their tool (through internal 



 
 

resources), but most importantly, the effec6ve use of the method and the tool to bring projects 
to frui6on. As such, we look for the organiza6on that will partner with other groups that have 
pragma6c experience, and that can offer experience through mentoring to be the vendor that 
will see the most dominance. This is especially true since the area of process, that we feel so 
strongly about, is one that the service side of the CASE tool usage must support. 
  
We also see the need for greater levels of integra6on between the “so called” CASE tools and 
products that support the remaining aspects of object or component based development, 
namely requirements capture tools, documenta6on tools, configura6on management and 
version control tools and tes6ng tools. We feel that end-users will become more and more 
sophis6cated in their development and component assembly approaches and thus UML will 
need to ensure that it and the tools that support its use, will be easily integrated through-out 
the soRware lifecycle.  
 
Incidentally, we wonder out loud if any of the CASE tool vendors plan to formalize mappings 
from UML to areas beyond. In such cases, and although work has definitely been published in 
these dress already, we expect to see things like formal Use Case to Test Case mapping, formal 
simula6on of distributed components and debuggers, and automa6c component “producer and 
consumer” models where it is expected that business objects will be assembled from base 
objects and that “infrastructural objects” will in essence be present to support the “founda6on” 
that all business objects will require for an applica6on to run. In such a model, we see an 
evolu6on in how people would present models that they built using UML rather than a 
necessary evolu6on in UML. 
  
In closing, Genesis believes that standardiza6on is a posi6ve ac6vity and since UML has shown 
the ability to gather momentum and support, it has in essence helped to accelerate the 
standardiza6on effort. Is it the absolute best that it can be today? Probably not, but that isn’t as 
important as the enthusiasm that it has generated and therefore the interest that people once 
again have in performing proper analysis and design prior to aZemp6ng to code away at a 
project! 
  
Viktor Ohnjec is Vice President, Professional Services, at Genesis Development CorporaLon. 
Viktor is responsible for ensuring customer saLsfacLon in training and consulLng engagements 
through the management of technical resources and courseware development for Genesis. With 
12 years of Object Technology experience, Viktor has been directly involved in planning, 
mentoring and leading teams through large systems development in military, aerospace, 
commercial, manufacturing, financial and petrochemical areas. 
 
Viktor has introduced Object Technology to execuLves, middle managers and developers and 
influenced organizaLon, infrastructure, object architecture, object modeling, development and 
integraLon in both distributed and non- distributed compuLng projects worldwide.  
 



 
 

Viktor has presented at numerous conferences on a variety of technology and management 
topics. As a parLcipaLng member of OMG, he chairs the Test Special Interest Group and is a 
member of the Architecture Group and Analysis and Design Task Force. 
  
As an author, Viktor has wriOen arLcles on emerging technology trends including the 
ApplicaLon Development Trends February, 1997 cover story “Converging on OOAD Agreement” 
and June, 1997 Ltled “The Brave New World of Distributed Object CompuLng”.  A book by Viktor 
is expected by late-1997.  
 
Erick Rivas  
Erick Rivas works for PlaLnum Technologies.  
 
Jim Rumbaugh  
UML is intended to consolidate the experience of the OO modeling community by providing a 
set of seman6c modeling concepts and a corresponding nota6on that can provide a standard 
general-purpose modeling language for expressing most kinds of models. Its main advantage 
over other OOAD nota6ons is the opportunity to end the peZy wars over minor differences in 
seman6cs and nota6on by adop6ng a broad consensus developed by a number of 
methodologists and vendors. UML contains some newer features, but its core is based on years 
of experience with several of the leading OO methods. Yes, UML can be used on real projects 
today.  
 
UML is not a 6ny language, but neither are C++, Smalltalk, Java, or Eiffel. It needs to 
accommodate analysis and design, large and small projects, be compa6ble with many 
programming languages but dependent on none. In par6cular, it needs to embrace the systems 
of today (they are no longer in the future) that are inherently concurrent, distributed, and 
mul6lingual. We have made UML as simple as possible subject to these needs, but we don’t 
expect someone to learn it in a day. We have structured the core concepts of UML to be 
straightorward; however; users of most popular methods SHOULD learn enough in a day to 
con6nue working produc6vely in UML.  
 
We feel that UML is beZer defined than any other comparable modeling language. It has a self-
referen6al meta-model (any general purpose modeling language should be able to model itself) 
as well as a built-in constraint language for defining non-syntac6c restric6ons. We have tried to 
strike a balance between formality and pragma6sm. People will find flaws, of course; nothing of 
this size is ever perfect, but that is no different from most soRware products. We feel that the 
language is robust and can be repaired or extended easily, if the need arises.  
 
By providing a standard, comprehensive defini6on of a modeling language covering all major 
areas of concern we feel that UML can lead to a great increase in quality and quan6ty of 
modeling tools. Vendors can develop more effec6ve tools if they can count on a widely accepted 
standard, rather than having to choose among dozens of poten6al candidates, and users benefit 



 
 

from being able to choose the best implementa6on rather than worrying about which nota6on 
is supported.  
 
Jim Rumbaugh works for RaLonal SoQware CorporaLon in Santa Clara, California. He received 
his Ph.D. from MIT in 1975. He has been involved in soQware modeling for almost 30 years, as 
well as soQware development including an operaLng system, a parallel machine architecture, a 
compiler, a transacLon management system, an X-ray tomography system, an object-oriented 
programming language, and an OOAD CASE tool. He is the lead developer of the OMT method 
and the book “Object-Oriented Modeling and Design” with colleagues from GE and Calma. Since 
1994 he has been working with Grady Booth and later Ivar Jacobson at RaLonal SoQware Corp. 
to unify their methods into a single approach. The UML is the first fruit of that collaboraLon, but 
they conLnue to work on process unificaLon also.  
 
Rebecca Wirfs-Brock 
I have spent a dozen years exploring informal techniques and ways of thinking about object 
system development. I see nota6on as an aid to conceptualizing, specifying and communica6ng 
various aspects of object models. Unified Modeling Language is becoming the lingua-franca for 
object modeling in the 1990s. One of the more subtle, but important characteris6cs of UML is 
its formal underpinning - there are seman6cs behind each modeling construct. UML was also 
designed to be formally extended. These good inten6ons remain to be proven. 
 
I am s6ll gemng used to speaking this object modeling Esperanto. It takes a bit of effort for me 
to dis6nguish between an instance and a class (underlined names are a preZy subtle 
dis6nc6on). The no6on of drawing objects as squares also seems alien. I have always equated 
circles with objects! I am gemng over my ingrained no6on of “circle” as “object”, because I too 
wish to communicate and be understood by others, without transla6on. This is important. In 
the process of adop6ng a modeling language standard, we give up colloquialisms to gain 
common understanding. 
 
UML isn’t preZy or elegant; however, I think it is u6litarian. It won’t meet everyone’s aesthe6cs, 
but in the end this does not maZer. I intend to make serious aZempts to be UML compliant 
when it expresses the constructs I need. But when I must color outside the lines to 
communicate an idea, I will do so. I s6ll conceptualize object responsibili6es on CRC cards, then 
transform them to individual opera6ons, aZributes and associa6ons to fit into UML. I augment 
use case models with quite a few embellishments and believe that UML can be woven into a 
process that incorporates a rich set of informal techniques and modeling constructs. 
 
However, I want to cau6on you - don’t become complacent with these new standards! The 
nota6on war may be over, but UML falls far short of expressing all we need to understand about 
object-oriented soRware systems! UML does not address many intrinsically, non object-oriented 
details that are important to describe. And UML doesn’t speak to extended use case models nor 
does it par6cularly well describe dynamic rela6onships between objects, paZerns, algorithmic 
hot-spots, event models, object subassemblies or subsystems, Bertrand Meyer’s no6on of 



 
 

contracts, invariants, business rules, or many of the ar6facts of our own Responsibility-Driven 
Design process. 
 
I have difficulty dis6nguishing between levels of detail, precision and abstrac6on when looking 
at models expressed in UML. The basic constructs of object, interface, class, sequence diagram, 
etc. are used to express analysis, design and implementa6on models. Some may argue that this 
is a virtue, it’s objects from the top to the boZom. But you really haven’t communicated with 
me if I can’t discriminate between various levels of abstrac6on. I leave it to object development 
processes and forward-thinking modelers to provide us guidance in this area. 
 
Is the state of modeling with UML so bad? On my worst days, I fear that people will stop 
thinking about their objects once they have sketched a few UML diagrams, and that future 
object modeling innova6ons will be ignored by those biased towards a rigid standard. However, 
I ask you to put UML into its proper perspec6ve. UML shouldn’t be burdened with having to be 
all things to all people for all 6mes. I hope UML con6nues to remain a living language, adapted 
by people to create new modeling idioms appropriate to the task at hand. 
 
Rebecca has been acLve in the object community for over a dozen years. Her object experience 
began in 1984, when she managed the Tektronix soQware team that developed the first 
commercial Smalltalk. Rebecca was the lead author of the popular Designing Object-Oriented 
SoQware, PrenLce-Hall, 1990 and has wriOen columns for the Smalltalk Report and the Report 
on Object Analysis and Design. Rebecca leQ Tektronix in 1991 to pursue her object analysis and 
design passion full-Lme and to direct the consulLng and training pracLce at InstanLaLons. 
Through two high tech mergers, she came to be the Director of Frameworks and Methods at 
ParcPlace-Digitalk. She is an internaLonally recognized author, teacher and speaker on object 
analysis and design and co-inventor of the Responsibility-Driven development method.  
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