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Abstract

Corporate down sizing, changing regulatmns ITICI"EESH‘H; competition, expanding
markets ... all put pressures on application developers than ever before. The role of
infmmatiun technology departments is evolving to enhance support for the
distribution of IT resources and provide global access fo information on
heterogeneous systems and protocols. This must be accomplished while continuing
to control complexity, reduce cost.and provide optimal business. systems support for
competitive advantage.

1. STRATEGIC DIRECTIONS OF 1BM APPLICATION DEVELOPMENT (1)

IBM believes that our leadership in the application development business will require
a complete sat of tools:

» business and information modeling totls to support business process re-
engineering including workflow modeling and control, prototyping and
management '

» visual programming to improve productivity, support a multiplicity of application
types, e.g. client, server, transaction,network, data-centric, document-centric, and
scalable execution environments, e.g. workstation, server, client/server, using
construction from parts capabilities to enhance the traditionat approach of building
applications using programming languages, i.e. & compiler or interpreter for
source code programs

= an phject repository to manage and store the assets of development, i.e. modeis,
source code, visual objects, test cases, execution control, documentation, etc.

« and software configuration management and build facilities such as version
control, configuration management, problem fracking and mange controd,
distnibuted and paratiel builds and distnibution services

|BM's marketing approach to application development is to offer solutions for;
+» modemizing legacy application

« automating business processes

» developing object oriented applications

These solutions are offered as functional combinations of software tools with
complementary service offerings that address the phases of application creation and
maintenance:

» Modeling and design

s Build or construction

« Development and asset management
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IBM's complete set of application development offerings provide significant value in
a number of ways. Higher levels of developer productivity are enabled through
intuitive and visual tools for automating business processes, modemizing axisting
applications, and leveraging ihe advantages of new technology. They enhance
productivity through support for visuaily butliding applications from pre-built parts by
teams of developers with different roles and skill levels. Parts are provided to
leverage middleware and infrastructure based on indusiry standards such as those
idantified in the Open Blueprint, and implemented across a broad spectrum of
heterogenecus client and server systems.

2. PRODUCT LINES
2.1 Modeling and design tools

Modeling tools help describe a business problem and define an information

technology solution. Design models must be a complete representation of the

business process. Modeling fools must be able to update existing models to

implement desired changes. Tools need to work together and share modet

information for different operations, i.e.:

« Business process re-engineering fools 1o assist with business procass
improvement and automation |

s Information engineering tools to organize data and applications construction for
mare efficient developmant and maintenance of information systems

« Object modeling tools to develop new applications that use ohject technology to
improve maintainability, flexibility, and implement applications directly from the
modeling tool.

iIBM Business Process Re-engineering tools

iIBM Business Process Modeier (ProMaodeler), built on a time-tested 1BM
methodology, the Line of Visibility Engineering Methodology (LOVEM]), graphically
maps the way work moves through an organization. Process design teams can
actually "see” a process while documenting, evaluating, and redesigning .
Processes are described in standard business terms, including process goals,
critical succass factors and quality measures. In this manner, teams highlight crucial
points and identify ottlenecks.

Through integration with FlowMark(TM), professional developers can take the
business model to the next step by creating, defining, documenting, simulating, and
testing the supporling workflow processes. FlowMark is used to assigh key company
resources including people, programs and data to get the job done. FlowMark then
manages and tracks execution of the process, ie. through measurement and
monitoring  funcltions provided by FlowMark, companies can ensure that the
processes fulfill their identfied business goals, creating a closed loop for continuous
process mmprovement.

The combination of business modeling and workilow management résulls in a
complete set of visual process design tools from IBM. They provide simulation,
control, execution, and measurement for re-engineering a business process. {BM
modeling tools also support developing applications from process modsis.
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IBM Information Engineering tools

Information engineering tools model database desugns and the mla‘lm-nsrups of data
elements and programs. An understanding of these relationships helps to more
easily translate business changes into applications. Tools that keep track of the
implementation of business nies and the use of information and data slements help
reduce redundancy and promote reuse. .

TeamConrection DalaAtias allows conceptual modeling of the use of information by
different applications. it keeps track of data element and record definitions, suggest
physical database designs and generaies these designs for optimum database
performance. DataAtlas also includes data dictionary functions that are available to
all other application developmaent tools.

DataAtlas, the business rules tool, and the build toois provide a complete
devetopment environment for many of the tasks associated with maintaining,
modemizirg, and extending most of today's enterprise applications. They can be
used in an integrated way with IBM's business process re-engineenng tools.

1BM Object Modeting tool

Movement to cbject arented technology is growing in popularity. Many organizations
find that this technology fits their business needs better. Critical to the successfut
use of object technology s a good design for the application.. IBM is developing a
new form of modeling that makes use of object oriented technology. The developer is
able {0 model apphcations using businass objecis that reprasent business processes
and messages ard the tool produces an application based on the model. .

2.2 Build toots

In order to sumessfuly 1mplement and manage application solutions, developers
nead build tools and development management capabilities. IBM is providing a
comprahensive set of build tools to improve developer productivity. 1BM build tools
support three key application development principles:
« Visual construction from pre-built perts for build time productivity,
« A programming language of choice,
« and a platform of choice 10 leverage programiming sklllsfu'scalablecllantand
sefver applications,
» Evolutionary utitization of objects to mask the complexity of new tachnology and
aase fulure application maintenance. - -

Visual Construction from pre-built parts

|BM's strategy is to enable the developer to focus on business issues while jowering
the barriers (depth of skills) to developing applications. Davelopers witl be able to
build applications from pre-built components — construction from parts. This will
dramaltically improve development productivity while lowenng the required entry skill
for developers. IBM offers this visual development environment across a broad set of
existing programming languages.



The VisualAge family of products, VisualAge for Smalitatk, VisuatAge for C++, and
VisualAge for COBOL, and VisualGen{TM) provides power programming for a
distributed environment. These tocls use visual construction from predefined parts
on a developers palette o more easily build applications without using a
programming language. Palettes are provided that combine easy client graphical
user interface {GUI) construction from parts with powarful parts that represent
application function such as business logic, data, fransaction and network accass,
communication protocols, and multimedia to guickly build an application. A
developer can use tools that come with VisualAge to build queries to data bases
without knowing the structured query language (SQL). The tools visually take the
developer through the data access using information from the database and pre-built
data access parts. VisugiAge supports C++, COBOL, and Smalitalk appiications for
both responsive development and optimized object application execution.

VisualGen is a high productivity visual tool for three-tier (or ane- or two-lier)
transaction based client/server application generation. It is an object based tool that
usesﬂwpmsrofwsualmnstmcmn!ﬁ'bothdmwﬂwarapmﬂum
VisualGen has the unigue ability to develop client and server parts as a single unif,
then generate the tested applications to several different execution envircnments
without changing specifications. This generator will be enhanced fo support
Smaltalk client functions such as partitioning and the use of SOM and Smalltalk
pars..

IBM is extending its 3GLs with the inclusion of new technology and visual
developmerit environments. For example, VisualAge for COBOL for 05/2« and IBM
COBOL for MVS add object function to enabie the many developers famitiar with its
specifications o use this next generation COBOL to add object technology and
visual construction of dient/server applications to their skills without lsaving the
popular commercial COBOL ianguage. COBOL and PLA are offered on MVS, 052
and AlX« with the same compiler technology. The visual tools for PC and workstation

snvironments can be used to cooperatively develop apptmatmns for execution on
other platforms such as MVS.

Ultimately, the visuai bwilders of the VisualAge family will converge onto a single
visual construction technology. This wilt enable parts libranies to be pravided in a
standard form, i.e. SOMMDSOM, that can be used with any programming language
within the famly.

The construction from parts paradigm can extend skills to new technology tased
upon the use of visual tools. In addition to the access to Notes mentioned above,
parts to integrate VisualAge with workflow and access the Web, new tools based on
technologies such as Java will extend the power of visual building to those
application types as well. Java is a lechnology for developing and axecuting logic
attached to a Web page. It has been licensed by IBM from SIUN{TM} and is being
ported to OS2 and AlX. A VisualAge for Java ool wilt enable such logic to be
developed using visual construction from parts.
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A programming languages of choice and a platform of choice

IBM's strateqy is to leverage existing skills, cade and systems by praviding the
widest choice of langiages across the widast choice of execution snvironments. 16M
will provide its key compilers for 1IBM systems — S5/390«, 05/400«, AIX, and 0512
and nondBM environments — Windows (3.1, 95, and NT{TM)}, HP(TM} and SUN.
This will enable developer skills to apply to scalable client and server applications
for a broad range of computing capacily.

For example, the languages of VisualAge are being offered on many platforms today
{082, windows, and AlX} and the fist is growing (C++ was made available on MVS,
0S5/400, and SUN, Smalitatk for AIX, PLA for AlX, and COBOL for OS2 and AIX, all
n 1995). This enables both dlient and server applhications to be developad in the
same language with the same developmeart anvironment. C++ and Smatitalk will lead
the trand to multiple platforms. They ware intreduced for Windows 95 and NT,

VisualGen ncludes a 4GL language for developar productivity. This allows it to
generate the same application to different platforms without changing apphication
specifications. VisualGen aiso generates character based terminal applications,
snabling developars' skilis io easily evolve to building both these host-based
applications and cliert/server applications using the same tool. VisualGen supports
data access across several data structures, a variety of middleware, ciands on Q0572
and Windows and servers on 5/390, OSM00, VSE, AlX, 082 and 32-bit Windows

platform support,

Traditional host 3GLs are being offered on additional platforms. Both COBOL and .
PL# coma with & visual development environment on 08/2 and AIX. COBOL for 32-

hit Wirkiows and LUNIX wifl soon axtend the range of COBOL skills to applications on

ihose platforms as weil.

IBM Open Class{TM), introduced with VisualAge for C++, and 1BM Smalltak class
libraries enable a single developmeant enveonmeant to provide portability to multiple
execution platforms without changes to the application itsef. They anable your
organization or industry software suppliers ¢ buiid upon thase classes with across-
industry and industry specific ciasses and frameworks that provice aiditional
improvemenis in developar productivity and in  application developmant
responsiveneass ta business’ needs.

Tha usa of class libraries masks the complexity of Luﬁeﬂying systams irfrastructures
and provides pre-buitt and pre-tested functions for buifding applications and nmning
them on multiple systems. For example, with the introduction of VisualAge for C++
for Windows, [BM integratad Taligent's Compound Document Framewark (COF) imo
IBM Open Class. This simpiifies OLE programming by enabling developers to oreate
OLE applications with as few as two or three lines of code. Additional frameworks
from Taligent, such as 20 graphics and printiview, wiil be integrated int¢ JBM Open
Class over time.



Evoiutionary utilization aof objects

For those who recognize that obiject technology may be the best way io develop
distributed applications, 1BM offers visual consiruction from pre-built parts in C/C++
and COBOL that suppon both procedural and object application development. This
enables the migration of skills to the best technology for solving business problems
especially in conjunchion with visual construction that can mask the underlying
technology from the developer. '

VisualAge for Smalitalk supports new object orented applications using visual
construction that can reuse many axisting resources, inciuding access to databases,
transactions, and communicalion protocols, support distnbuted applications, and
wrappers for VisuaiBasic(TM) controls {(Windows only) and PC agplications written in
C or COBOL. This enables existing applications to be extendod with new
components that use object technology enabled on a wide choice of platformns.

The latter is part of our systems strategy lo allow application components written in
different programming languages to work together. This can be accomplished
through the use of IBM's System Object Model (SOM). These applications consist of
components that can be distributed across muifiple servers and dients using
Distributed SOM (DSOM). Our object strategy is to include a set of IBM pre-built
parts with 1BM tools, a.g. [BM Open Class and IBM Smalllak class library. 1BM is
alsg working with industry suppliers #hwough programs such as Obsed
Connection{TM) to build parts in an open architecture that enable those paris to be
used and reused in application sotutions built with the VisualAge family.

VisualAge for C++ and VisualAge for COBOL and ultimately 18M BASIC support
direct-ta-SOM compilation fo provide cbjects for managament by each operating
system that supports SOMDSOM, i.e. 052, Windows, AIXAG000«, OS5/400, and
MVS as weli as those that corform to the Object Management Group {OMG)
Comman Object Request Broker Architecture (CORBA). In addition {o these direct-
t-SOM compilers, buiid tools such as VisualAge for Smalitalk can reuse SOM
objects as part of the application even though it uses a different object. model (i.e.
Smalitalk} for execution. VisualAge for Smalltalk includes SOM and DSOM Client
SUPROTL, .

Today, class libraries are provided with tocls like VisualAge for C++ and VisuglAge
for Smalllalk. Functions inciude coflaction classes of basic application building
blocks. user inlerdace classes, communications casses, data access classes, and
multi-media classes 10 be reused as a part of the application being buslt.

IBM Open Class and IBM Smalitalk class libranes represent [BM's strategy to
promote productivity from reuse of code and design, They contain a growing number
of classes and frameworks that will simplify access to resources and the
development of applications. This is done by abstraction of middieware interfaces
and other functions (selecting parts is much simpier than coding procadural APIs) to
protect the developer from the complexity of clrent/server environments and fo
enabte rapid development of funclionally rich client and server applications that
access resources such as database, transaction, Web and Noles in a networked
environment.



2.3 Development and Asset Management tools

TeamConnection, groupware for developers, integrates software configuration
managemert functions and cbject-onented repositofy sefvices. it provides a modet
for 00! integration to supporl roles-based team developmeni i a dient/sarver
envircnment, TeamConnection supports the development of hosl basad applications
and client/server workstation and disinbuted applications. The developer has the
choice of using either a procedural or an object deveiopment paradigm. Source,
object and model assets will be stored, updated and managed for distribution to a
variety of developers and for a variety of systems infrastructures. Other development
resources such as JCL, README files, and documentation can be managed
consistently, with modeling and workflow information and the executable application
assets.

TeamComnection integrates problem tracking and change control to ensure thai
application developars are more productive and project leaders can effectively
manage ad track the development process. TeamConnection awomates and
streamiines the application build process and integrates it with version and change
management, The buil function is tied to release management and extended to
provide a framework for delivery to clients and servers using NetView({TM)
Distribution Manager.

An open, extensible information model provides the vehicle for data sharing among
the modeling and design tools and the build tools like VisuaiGen, VisuatAge for C++,
VisualAge for COBOL, and PL/. The nfarmation model snsures conlinued support
for new versions of axisting tools and the integration of new tools with thosse that
alrsady exist. It has an extensible archilecture and an object oriented information
model that is an integral part of Team{Connection. its repository services inciude
consiraint checking, version management, concument and disinbuted access, and
data exchange for information model assets produced by several different modedling
lools. :

TeamConnection's LAN based implementation allows developers to browse and
reuse development assets with great speed. Host applications could be developed
by checking ot an entire program from & host based library and Jittle additional
control was neadead. The iterative object development technique using modular parts
lo assembie compiele applications is significantly different from developing those
traditional applications. A LAN based implementation of asset management supports
browsing different development objects and even different versions of the same
object stored in & the repository. To anable easy migration 1o new tachniques and
coexistence of both object and procedural development, TeamConnection supports
storage, retrieval and consistent management of all data elements, design, model,
code parts, and objects in the same LAN based client/server development
environment.
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