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�tc "<Head 2 (14)>TAB 1"�


Software Technology for Adaptable, Reliable
 Systems (STARS) �tc "<Head 2 (14)>Software Technology for Adaptable, Reliable Systems (STARS) "�






	The following discussion conveys the 
IMPACT
 of the STARS program from technology development to transition to commercial practices.  Some earlier STARS efforts, such as the early Foundation efforts, are generally not included, as the focus here is on products and programmatic efforts supporting megaprogramming.  This narrative provides a detailed description of each STARS accomplishment, STARS role, value-added, and an 
IMPACT
 statement.  These 
IMPACT
 statements, enumerated below, reflect an increased level of value-added.  For 
IMPACT
 statements that are not self-evident, definitions are provided.





•	New technology development.


•	Laboratory demonstration — technology developed in research environment and demonstrated for proof of concept.


•	Enhancement of existing technology.


•	Application of technology by end user.


•	In use on ��______ program.


•	Became an industry standard — a de facto standard widely used due to adoption by a number of suppliers.


•	Influenced/enhanced a commercial product.


•	Developed into a commercial product — a tool, methodology, technique, or service available from an established company.


•	Influenced a national/international standard.


•	Became a national/international standard — standards developed through a rigorous, formalized, consensus-based process by national/international user/supplier representatives for industry-wide use.





	Many of the items in this narrative (with the general exclusion of commercial products) are available from Asset Source for Software Engineering Technology (ASSET) [discussed in Volume 1, Chapter 9, Reuse].  For the availability of individual items, see the STARS/ASSET catalog available from ASSET.





NOTE:	See Appendix B for the STARS Web address.



Ada
 APPLICATIONS AND INSERTION:  
STARS Contribution to
 Ada Technology Development, Application, and Insertion Efforts�tc "<Head 2 (14)>Ada APPLICATIONS AND INSERTION\: 		STARS Contribution to Ada Technology Development, Application, and Insertion Efforts"�





SHADOWS�tc "<Head 3 (14)>SHADOWS"�


	Early (1988-89) STARS-funded software efforts to demonstrate the advantages of using Ada in real-time DoD systems were instrumental in acceptance of Ada in this segment of defense industry.





AMMWS (Advanced Millimeter Wave Seeker)�tc "<Head 3 (14)>AMMWS (Advanced Millimeter Wave Seeker)"�


	The Air Force 
AMMWS
 shadow program performed an independent, parallel software development effort to demonstrate the feasibility of Ada in small, high-speed, mission-critical systems.


	
IMPACT
:  Application of technology by end user.





�
C2P (Command & Control Processor)�tc "<Head 3 (14)>C2P (Command & Control Processor)"�


	This was a Navy shadow program to demonstrate the use of Ada in Navy Command and Control systems.  The 
C2P
 program used parallel development to compare a CMS-2 and Ada implementation and to demonstrate Ada as a design method.


	
IMPACT
:  
Application of technology by end user
.





F-111 DFCS (Digital Flight Control System)�tc "<Head 3 (14)>F-111 DFCS (Digital Flight Control System)"�


	This Air Force shadow project used parallel development efforts by the same contractor but with different teams.  The program approach was to develop the 
F-111 DFCS 
Operational Flight Program in Ada for the 1750A ISA.


	
IMPACT
: 
 Application of technology by end user
.


BINDINGS�tc "<Head 2 (14)>BINDINGS"�


	This allows application programs written in Ada to use and interface with products implementing functional standards (such as query language, graphical user interface systems, operating systems) and software written in other languages.  STARS has both defined individual bindings, as well as accelerated the formation of consensus through evaluation activities.





GKS (Graphical Kernel System)�tc "<Head 3 (14)>GKS (Graphical Kernel System)"�


	
GKS
 provides a two-dimensional graphics system for the application programmer.  It offers basic tools for software development that allow control and efficient use of workstations.  In 1985 GKS was published as an International Standards Organization (ISO) standard.  The STARS-developed GKS/Ada binding provides a set of strictly defined graphical procedures that serve as an interface between GKS and the application program written in the Ada language.  GKS facilitated technology usability within the Ada community and provided public domain implementation of Ada binding to national/international standard.  It influenced a standard with respect to general language bindings as well as specific Ada binding.


	
IMPACT
:  Influenced a national/international standard.





PCTE (Portable Common Tools Environment)�tc "<Head 3 (14)>PCTE (Portable Common Tools Environment)"�


	
PCTE
 provides a framework for data integration, which potentially allows CASE tools to use a common data definition and structure.  PCTE is currently a standard promulgated by European Computer Manufacturers Association (ECMA) and is a candidate ISO standard.  Emeraude, a STARS Prime Affiliate, has a commercial implementation of PCTE based on an earlier standard, to which STARS implemented a set of Ada bindings compliant with ECMA’s Ada binding standard (ECMA 162).  As a result of this implementation, flaws were uncovered in the ECMA 162 standard; suggested corrections have subsequently been incorporated into the standard.  In addition, STARS rehosted several STARS-developed tools onto the Emeraude PCTE implementation using these bindings and demonstrated that they function correctly and with adequate performance.  This facilitated the technology usability within the Ada community.  As a result, developers of tools written in Ada can rehost to PCTE at lower cost and with higher assurance that things will work as advertised.


IMPACT
:	
Enhanced new technology.  Influenced a national/international
 
standard.



X (A de facto graphical user interface standard developed at MIT)�tc "<Head 2 (14)>X (A de facto graphical user interface standard developed at MIT)"�


	Bindings to X-Windows were developed under the STARS program and provided the first full working Ada specification of the X-Window system.  This binding hid the actual C implementation of MIT’s X-Window from Ada developers and allowed them to concentrate on building Ada applications using 
X
.  The STARS X-Window bindings were adapted and made available commercially by Systems Engineering Research Corporation (SERC) of Mountain View, California and ATC.  SERC has also added Motif support.  This facilitated technology usability within the Ada community, and provided new technology development that evolved into commercial products.  Other Ada compiler vendors such as IBM and Rational now offer compatible X/Motif Ada bindings.


IMPACT
:	
New technology development.  Influenced/enhanced a commercial product.






SQL (Standard Query Language)�tc "<Head 3 (14)>SQL (Standard Query Language)"�


	
SQL
 or “Database Language SQL” is the American National Standards Institute (ANSI), ISO, and Federal Information Processing Standard (FIPS) standard language for accessing relational databases.  STARS representatives participated in the SEI working group that drafted the Ada binding to SQL, subsequently adopted as the standard.  The SEI group developed the SAME (SQL/Ada Module Extensions) method for developing an Ada-appropriate abstract layer upon the standard binding.  STARS contractors IBM and Lockheed developed tooling that automates the SAME method, thus facilitating technology usability within the Ada community.


IMPACT
:	
New technology development.  Influenced a national/international standard
.


TECHNOLOGIES�tc "<Head 2 (14)>TECHNOLOGIES"�


	Technology developments in software verification capabilities, hardware test languages, intermediate languages, semantic interface specifications, and development environments to further extend the 
IMPACT
 of Ada.





Penelope�tc "<Head 3 (14)>Penelope"�


	
Penelope
 is a workstation-based tool set for mathematically verifying properties of interest about Ada programs.  Tool development was sponsored by Rome Labs and STARS and implemented by Odyssey Research Associates (ORA).  The tools have been applied within National Security Agency (NSA) and National Aeronautical and Space Administration (NASA).  Penelope directly supports reliable Ada software and will be provided to the Army STARS Demonstration project.


IMPACT
:	
New technology development.  In use on DoD and other government agency programs.





UATL (Universal Ada Test Language)�tc "<Head 3 (14)>UATL (Universal Ada Test Language)"�


	
UATL
 is hardware test language, originally developed as part of the STARS Foundation Project, which provides a consistent framework for testing complex systems at all stages of the software/system development production and maintenance cycle.  UATL test procedures have been modeled after ATLAS constructs to retain familiarity with this current standard DoD/IEEE test language, and this makes the transition to Ada relatively straightforward and cost effective.  The IEEE Ada Based Environment for Test (ABET) standard was an outgrowth of UATL.  Using seed money from STARS, ITT, under subcontract to Boeing, provided the leadership to establish the ABET language as an IEEE standard.  As part of the ABET standardization effort, the language has grown into an even more powerful tool called ABBET (A Broad-Based Environment for Test).  Boeing built a test environment based on this standard to support the F-22 that is now being used by 26 F-22 suppliers.  ABBET enables the use of the same test environment from the factory to the depot.  The Air Force estimates that ABBET will result in a $186 million dollar savings on the F-22 program.


IMPACT
:	
New technology development.  Influenced national/international standard.






IRIS (Intermediate Representation Including Semantics)�tc "<Head 3 (14)>IRIS (Intermediate Representation Including Semantics)"�


	
IRIS
 is an intermediate computer language representation that was initiated under the ARPA Arcadia consortium and further developed and trial-tested under STARS.  IRIS-Ada is an instance of IRIS specialized for the Ada language.  It is used to facilitate Ada-based tools by providing an intermediate representation of semantically analyzed Ada so that each tool does not have to do its own language analysis.  IRIS continues to be used in the Arcadia consortium, which is experimenting with IRIS-based analysis tools.


IMPACT
:	
New technology
.





ACE (Ada Command Environment)�tc "<Head 3 (14)>ACE (Ada Command Environment)"�


	ACE is an interactive Ada environment coupled with a set of Ada abstract data types (ADTs).  This interactive environment allows users to rapidly prototype general Ada applications, while the ADTs allow prototyping of applications for particular domains, such as X-window systems applications.  In addition, the ADTs provide an Ada view of underlying applications, which when combined with the interactive environment, replaces the traditional role of a command language.  When using ACE, Ada becomes the command language as well as the programming language.


IMPACT
:	
New technology
.


SERVICE LAB RESEARCH & DEVELOPMENT�tc "<Head 2 (14)>SERVICE LAB RESEARCH & DEVELOPMENT"�


	STARS funded support to in-house DoD laboratory projects.





CAMP (Common Ada Missile Packages)�tc "<Head 3 (14)>CAMP (Common Ada Missile Packages)"�


	
CAMP
 is a missile guidance and control functions, developed with partial STARS support, written in Ada, and designed as generic components for reuse in guided missiles across the Services.  Over 450 reusable Ada parts were generated by CAMP, making it an early prototype of domain-specific reuse.


IMPACT
:	
New technology development
.





ASTS (Ada Symbolic Test System)�tc "<Head 3 (14)>ASTS (Ada Symbolic Test System)"�


	
ASTS
 provides a symbolic debugger capability for Ada.  Two incremental software prototypes were built: one to demonstrate symbolic debugging and a second to integrate tools for symbolic debugging.  ASTS was developed at Rome Air Development Center (RADC).


IMPACT
:	
New technology development.






Math Functions�tc "<Head 3 (14)>Math Functions"�


	
Math functions
 is a set of Generic Elementary Math Functions packages for Ada that conform to the SIGAda Numerics Working Group’s proposed standard, developed by Argonne National Laboratories.  An advantage of this package is that the results may be truncated to obtain a desired accuracy.  Later, these math functions were  incorporated into Ada 9X language specification.


IMPACT
:	
New technology development.





ATVS (Ada Test and Verification System)�tc "<Head 3 (14)>ATVS (Ada Test and Verification System)"�


	
ATVS
 provides tools and tests for static and dynamic analysis.  ATVS also provides test and verification support, including automated generation of data for inclusion in DoD-STD-2167A documents.  ATVS was incorporated into SLCSE.


IMPACT
:	
New technology development
.





ABICS (Ada-Based Integrated Control System for the F-15)�tc "<Head 3 (14)>ABICS (Ada-Based Integrated Control System for the F-15)"�


	
ABICS
 demonstrated Ada for real-time computer applications.  ABICS integrated flight/fire control weapons delivery system with aircraft systems, and was the first use of Ada for flight control application.


IMPACT
:	
Technology demonstration.






SLCSE (Software Life Cycle Support Environment)�tc "<Head 3 (14)>SLCSE (Software Life Cycle Support Environment)"�


	
SLCSE
 is a software engineering environment, consisting of an integrating framework and an extensible toolset, allowing the integration of organization-specific tools.  STARS provided funding for the early SLCSE development work that demonstrated the viability of a central repository as a data integration mechanism.  The repository information model was based on DoD-STD-2167A.  Production of this new technology is being funded by Electronic Systems Center in a program called PROSLCSE.





IMPACT
:
     New technology development.  Developed into commercial product
.


OPERATIONAL REUSE LIBRARIES�tc "<Head 2 (14)>OPERATIONAL REUSE LIBRARIES"�


	STARS reuse tools, in particular library mechanisms and interoperability capabilities, have been operationally used by organizations providing reuse library services to the software community.  These reuse libraries are expected to be operational well past the projected end of the STARS program with one planned to become a commercial enterprise.


COMMERCIAL OFF-THE-SHELF (COTS) PRODUCTS�tc "<Head 2 (14)>COMMERCIAL OFF-THE-SHELF (COTS) PRODUCTS"�


	This section identifies various STARS technology efforts that are being commercialized by Unisys commercial and HP.  Both Unisys Commercial and HP are the commercial counterparts* of Unisys Government Systems Group.�tc "<>	This section identifies various STARS technology efforts that are being commercialized by Unisys commercial and HP.  Both Unisys Commercial and HP are the commercial counterparts* of Unisys Government Systems Group."�





Unisys COTS Products�tc "<Head 3 (14)>Unisys COTS Products"�


	This section identifies both STARS technology efforts that are being commercialized by Unisys and Unisys commercial products that are being leveraged and used as part of the Unisys STARS SEE.





Re-engineer�tc "<Head 4 (12)>Re-engineer"�


	
Re-engineer
 is an internally developed Unisys tool to facilitate  analysis, reverse engineering and restructuring of legacy code in a variety of languages.  Re-engineer includes language anatomizers and regenerators that are integrated with IDE (a STARS Prime Affiliate) Software Through Pictures (StP).  STARS is conceptually extending the usage scenario of Re-engineer to directly support a domain engineering life cycle working in conjunction with StP, NASA/CTA’s Knowledge Acquisition for Preservation of Trade-offs and Underlying Rationale (KAPTUR) tool, and STARS RLF.


IMPACT
:	
Influenced/enhanced a commercial product
.





ReQuire�tc "<Head 4 (12)>ReQuire"�


	
ReQuire
 is a Unisys requirement traceability tool that allows the tracking of requirements.  ReQuire was developed independently by Unisys to support requirements traceability in a traditional application engineering life cycle.  STARS has conceptually extended the usage scenario of ReQuire to support a domain engineering life cycle.  ReQuire is a Unisys product that has been licensed for use on the Army STARS demonstration project.


IMPACT
:	
Influenced/enhanced a commercial product
.


[*The term commercial counterpart, as used here, refers to the active partnerships established by the STARS Prime contractors with leading commercial vendors to promote the commercialization of megaprogramming technologies.  These firms referred to as the Prime’s commercial counterparts are:  Digital with Boeing, IBM with Loral, and Unisys Commercial and HP with Unisys.]





RLF (Reuse Library Framework)�tc "<Head 4 (12)>RLF (Reuse Library Framework)"�


	
RLF
 is a toolset to support domain modeling and the development of domain-specific reuse libraries.  It is intended to be used by system/software engineers involved in domain analysis, domain modeling, reuse library development and administration, and reuse-based applications engineering.  RLF is in use on the Army STARS demonstration project, the Air Force CARDS program at NUWC, NRAD, Air Force Sacramento ALC, NSA, as well as on other programs.  RLF was first prototyped under STARS Foundations beginning in 1988, has been further developed under STARS Prime, and extended with internal Unisys funding toward a commercial product.


IMPACT
:	New technology development.  In use on several service programs.





Hewlett-Packard (HP) COTS Products�tc "<Head 3 (14)>Hewlett-Packard (HP) COTS Products"�


	This subsection identifies various HP products that have been leveraged and improved due to their use in STARS.





VUE (Visual Users Environment)�tc "<Head 4 (12)>VUE (Visual Users Environment)"�


	
VUE
 supports X/MOTIF-based presentation integration within a SEE.  VUE also support transparent access to tools within a heterogeneous SEE.  HP’s VUE product has been licensed by many vendors and is available on a variety of equipment.  STARS has used VUE to provide a consistent user interface and transparent access to capabilities in a heterogeneous HP and SUN environment. STARS is one of the first validators of VUE/Softbench within a heterogeneous environment.  VUE is in use on the Army STARS demonstration project.


IMPACT
:	
Influenced/enhanced a commercial product.  In use on the Army demonstration program.






Synervision�tc "<Head 4 (12)>Synervision"�


	
Synervision
 is an HP process enactment product that is deeply integrated with Softbench.  STARS was one of the alpha users and provided significant feedback for this product.  STARS continues to exercise the product as the base of process technology within the Unisys STARS SEE.  Unisys STARS, ASR, and SDA (Prime Affiliates) are working with HP on overlap/underlap/best ways of integrating multiple process technology products with Synervision.  It also fosters cooperation among different providers of process technology products.


IMPACT
:	
Influence commercial product
.





Softbench�tc "<Head 4 (12)>Softbench"�


	
Softbench
 is a SEE framework product that supports a message paradigm for control integration.  HP’s product has been licensed by many vendors and is available on a wide variety of equipment.  HP has provided access to Softbench libraries that has enabled STARS to create Ada bindings to Softbench and deeply integrate Ada tools using those bindings (e.g., RLF).  STARS has extended example Softbench tool integrations to “fully” integrated, robust message-based integrations.  HP plans to “share” STARS bindings and integrations with other Softbench users.  Softbench is the key integration mechanism within the Unisys STARS SEE and is in use on the Army STARS demonstration project.  It facilitated usage of COTS SEE framework and influenced usefulness of framework commercial product via contributions to third-party library for sharing among users.


IMPACT
:
	Influenced/enhanced a commercial product
.





Digital COTS Products�tc "<Head 3 (14)>Digital COTS Products"�


	This section identifies various Digital products that have been leveraged, extended, and improved due to their use in STARS.





CDD/R (Common Data Dictionary/Repository and Administrator)�tc "<Head 4 (12)>CDD/R (Common Data Dictionary/Repository and Administrator)"�


	
CDD/R 
provides a single, shared store of data about projects, systems, and data, as well as procedures and rules for managing them.  It is the foundation of the Boeing STARS SEE and has been extended and enhanced to accommodate the requirements of the STARS megaprogramming approach to software engineering.  The extensions added by Boeing include definitions of work products identified by DoD-STD-2167A, and DoD-STD-498, and system object support for process definition and enactment, making the Boeing SEE adaptable to other DoD projects.


IMPACT
:	
Influenced/enhanced a commercial product
.





�
DECPlan�tc "<Head 4 (12)>DECPlan"�


	
DECplan
 is Digital’s versatile project management, planning and time management tool providing distributed management capability for the Boeing STARS SEE.  Using a special application program interface (API) supplied by Digital, Boeing was able to integrate DECplan with CDD/R (see above).  The integration enabled Boeing to demonstrate the power of one aspect of megaprogramming — a process-driven SEE.  Boeing is currently encouraging Digital to make the API more widely available.


IMPACT
:
	In use on the Navy demonstration project.  Influenced/enhanced a commercial product.






IBM COTS Products�tc "<Head 3 (14)>IBM COTS Products"�


	This section identifies various technology efforts developed or influenced by STARS that are being commercialized by IBM or SET and their business partners/subcontractors.





PCTE (Portable Common Tools Environment)�tc "<Head 4 (12)>PCTE (Portable Common Tools Environment)"�


	IBM commercial is developing technology that implements the ECMA PCTE standard.  
PCTE
 provides tool integration through data sharing and execution control by following an integration schema.  IBM STARS has fostered and encouraged this development to meet the government’s need for software engineering environment data integration.  STARS has influenced IBM commercial to proceed with this technology development and has facilitated beta testing of the technology in conjunction with other ARPA programs.


IMPACT
:	
Influenced/enhanced a commercial product.






CMVC/6000 (Configuration Management Version Control)�tc "<Head 4 (12)>CMVC/6000 (Configuration Management Version Control)"�


	
CMVC/6000
 allows software developers to better manage their software development process and reduce complexity.  CMVC/6000 is especially suited for configuration management of large projects.  Design/defect management is integrated with configuration management and version control, building upon existing version control.  Project communication is provided by a notification facility, and change history is recorded so that previous work can be recreated.  This product is being used by Loral FSC on government projects.  Because of STARS involvement in WorkBench/6000, IBM began marketing CMVC/6000 two years earlier than would have been the case without STARS involvement.


IMPACT
:
	Influenced/enhanced a commercial product
.






SDE Workbench/6000 (Software Development Environment WorkBench/6000)�tc "<Head 4 (12)>SDE Workbench/6000 (Software Development Environment WorkBench/6000)"�


	This is IBM’s framework for the AIX operating system.  
SDE WorkBench/6000
 provides the basis for a customized, integrated software development environment.  It includes a set of core development tools for software development, such as language sensitive editors and interfaces to standard operating system features.  SDE Integrator/6000 is a companion product that enables users to integrate new and existing tools so that they can use the SDE WorkBench/6000’s services and be integrated with other tools.  IBM product development credits the IBM STARS team for influencing the licensing of Hewlett-Packard Softbench and Encapsulator technology that was ported to the IBM Reduced Instruction Set Computer (RISC) System/6000-AIX platform to provide the basis of the product set.  IBM agrees that it would have been two or more years beyond the Workbench product availability before a framework product would have been available on IBM machines.  The technology is sufficiently similar that tools integrated using one environment can be migrated to the other with trivial effort.


IMPACT
:	
Influenced/enhanced a commercial product.





Rediscovery/2�tc "<Head 4 (12)>Rediscovery/2"�


	This is a new COTS product announced by IBM Software Solutions and soon to be available on IBM’s OS/2.  (OS/2 runs on large IBM-compatible PCs, such as 486/33, 16MB, and 340MB RAM configurations, but not on open platforms, like UNIX).  The product uses the RIG’s Basic Interoperability Data Model (BIDM), which was largely derived from the ALOAF model developed in the STARS program.


IMPACT
:	
Influenced/enhanced a commercial product.


COMPUTER-AIDED SOFTWARE ENGINEERING (CASE)
 VENDORS PRODUCTS�tc "<Head 2 (14)>COMPUTER-AIDED SOFTWARE ENGINEERING (CASE) VENDORS PRODUCTS"�


	This section identifies various technologies and products developed under STARS that have been commercialized by independent COTS vendors.





�
PEAKS (Process Engineering and Analysis Kernel System)�tc "<Head 3 (14)>PEAKS (Process Engineering and Analysis Kernel System)"�


	
PEAKS
 is a tool for modeling, simulating, and managing processes and projects, and used by project managers and process engineers to design and refine processes before enacting them.  PEAKS is a second generation system that evolved from the Software Process and Management System (SPMS).  SPMS was initiated as one of three STARS “breakthrough initiatives.”  PEAKS, an enhanced version of the SPMS prototype, has been used on the STARS demonstration project in a process-driven software development environment.  Experience in developing and supporting this tool has demonstrated its power and the practicality of the approach.  PEAKS is an enhanced and industrial-strength version of SPMS.


IMPACT
:	
New technology.  Developed into a commercial product
.





InQuisiX (previously known as AMS — Asset Management System)�tc "<Head 4 (12)>InQuisiX (previously known as AMS — Asset Management System)"�


	
InQuisiX
 is a set of tools supporting software domain analysis and recording.  One use is as a reuse library mechanism for both classifying and cataloging reusable assets as well as searching for and extracting them from the library.  InQuisiX supports classification using hierarchical taxonomic, faceted, and textual organization, and searching schemes.  While InQuisiX development was initiated via a small business initiative research (SBIR) program funded by DoD and NASA, STARS support significantly extended the requirements and implementation.  InQuisiX is marketed by SPS of Indiatlantic, Florida.


IMPACT
:	
Enhanced new technology and influenced/enhanced a commercial product.





Ada/X�tc "<Head 3 (14)>Ada/X"�


	
Ada/X
 is a tool kit that allows one to develop a user interface in Ada using the MIT X-window standard.  Ada/X was built by SERC as a commercial product based on the STARS Ada/X bindings.


IMPACT
:	
New technology development.  Developed into a commercial product.






SGML (Standard Generalized Markup Language)�tc "<Head 3 (14)>SGML (Standard Generalized Markup Language)"�


	
SGML
 is an international standard for representing the elements and structure of electronically stored text.  SGML and SGML Electronic Review provide the enabling technology required for integrating software documentation development with the software design and development process.  SGML uses Document Type Definitions (DTDs) to unify the structure of various kinds of documents.  STARS has developed DTDs and FOSIs (formatted output specification instances) for informal technical reports and for briefing chart applications.  As a result of STARS encouragement and sponsorship, Arbortext, the vendor, now offers an SGML-based authoring tool that supports multiple electronic reviewers collaborating across a wide-area network to produce a finished product.


IMPACT
:	
New technology development.  Influenced/enhanced a commercial product.  Influenced a national/international standard.


REUSE�tc "<Head 2 (14)>REUSE"�


	Concepts, processes, methods and tools that define and support capabilities for and transition to a reuse-based software development approach.





RLF (Reuse Library Framework)�tc "<Head 3 (14)>RLF (Reuse Library Framework)"�


	Significant enhancements increasing support for domain analysis, modeling, and composition were made to 
RLF
.  Additionally, RLF is being integrated with Knowledge Acquisition for Preservation of Trade-offs and Underlying Rational (KAPTUR) techniques and more closely linked with the Organization Domain Modeling (ODM) analysis techniques.


IMPACT
:	
New technology development.  Influenced/enhanced a commercial product.





ROAMS (Reusable Object Access & Management System)�tc "<Head 3 (14)>ROAMS (Reusable Object Access & Management System)"�


	
ROAMS
 is a reuse library mechanism for an object-oriented, repository-based software reuse library.  Boeing designed and developed ROAMS and integrated it with the Boeing STARS SEE.


IMPACT
:	
New technology development.  In use on the Navy/STARS demonstration project.





Reusability Guidelines�tc "<Head 3 (14)>Reusability Guidelines"�


	STARS developed sets of guidelines for developing reusable software components.  They identify the characteristics of a component that makes it reusable and provides high-level guidelines for producing and selecting components with those characteristics.  These guidelines form the basis for ASSET certification.


IMPACT
:	
New technology.  In use by ASSET.  Influenced/enhanced a commercial product.





Synthesis�tc "<Head 3 (14)>Synthesis"�


	
Synthesis
 is a methodology for constructing software systems as instances of a family of systems that have similar descriptions.  It was originally developed by the Software Productivity Consortium and was recently placed in the public domain by the Virginia Center of Excellence.  Synthesis is structured around the concept of two life cycles:  domain engineering and application engineering.  Domain engineering focuses on identifying the commonality and the variabilities of the product line.  The commonality and variability are expressed for both the reusable components of the domain and the “instructions for assembly” or the associated process to use them.  Application engineering focuses on how to use the reusable components and their associated processes to build a member of the product line to meet the specific needs of a system.  Synthesis forms a fundamental part of the megaprogramming concept.


IMPACT
:	
New technology development.  In use on the Navy/STARS demonstration project.





ALOAF (Asset Library Open Architecture Framework)�tc "<Head 3 (14)>ALOAF (Asset Library Open Architecture Framework)"�


	
ALOAF
 is a research and prototyping effort focused on the exchange of reusable assets among diverse libraries and the development of  reuse tools that are portable among asset libraries.  The ALOAF effort in general and the ALOAF specification in particular provided the technological basis for the BIDM (Basic Interoperability Data Model) developed by the RIG (Reuse Interoperability Group) standards group.  IBM Software Solutions has announced a new product, ReDiscovery/2 (intended to catalog collections of renewable assets that may physically reside on a number of different platforms) which uses the RIG’s BIDM.


IMPACT
:	
New technology development.  Influenced/enhanced standards development and a commercial product.





KAMEL (Knowledge-based Application Model EvaLuation tool)�tc "<Head 3 (14)>KAMEL (Knowledge-based Application Model EvaLuation tool)"�


	
KAMEL
 uses NASA’s CLIPS to implement the application modeling process of Synthesis for the Boeing STARS SEE.  It can be used to support question-based selections over a set of objects.


IMPACT
:	
New technology development.  In use on the Navy/STARS demonstration project
.





CFRP (Conceptual Framework for Reuse Processes)�tc "<Head 3 (14)>CFRP (Conceptual Framework for Reuse Processes)"�


	The STARS 
CFRP
 document provides a common context for understanding domain-specific, reuse-based software engineering in terms of the process involved.  CFRP also provides additional technology transition guidance to STARS customers/affiliates.


IMPACT
:	
New technology development.  In use by several STARS technology transfer affiliates to guide development of their reuse plans.


FAR/DFAR CLAUSES (Federal Acquisition Regulation/Defense Federal Acquisition Regulation
 Clauses)�tc "<Head 2 (14)>FAR/DFAR CLAUSES (Federal Acquisition Regulation/Defense Federal Acquisition Regulation Clauses)"�


	Suggested revisions to the FAR and DFARs were developed by STARS to help remove barriers to software reuse created by current acquisition regulations.  These revisions have been forwarded to the FAR Council for consideration.  Subsequent development is being continued by the CARDS program.


IMPACT
:	
New technology for acquisition.


DOMAIN ANALYSIS�tc "<Head 2 (14)>DOMAIN ANALYSIS"�


	Domain Analysis is a process that captures critical domain information such as product requirements, product architectures, and product design.  Domain analysis enables engineers to define how domain assets can be adapted and reused.  Domain analysis also identifies the processes for building new products based on reusing assets.  STARS has documented and demonstrated repeatable domain analysis processes, such as the Domain Analysis Process Model (DAPM) and Organizational Domain Modeling (ODM).


IMPACT
:	
New technology development.  In use on all STARS demonstration projects.  In use by Hewlett-Packard.  Became an industry standard.





�
ASSET CERT (Asset Certification)�tc "<Head 3 (14)>ASSET CERT (Asset Certification)"�


	
ASSET CERT
 is a 4-level process used to determine the quality and completeness of assets stored in a reuse library.  Determining the quality of assets is essential for widespread reuse to be effective.


IMPACT
:	
New technology.  In use by ASSET to certify assets in their library.






SRL (STARS Reuse Library)�tc "<Head 3 (14)>SRL (STARS Reuse Library)"�


	
SRL
 is a prototype library mechanism that provides functions to search, browse, and extract reusable assets.


IMPACT
:	
New technology development.  Influenced/enhanced operations at ASSET since September 1992.





RSM (Reuse Strategy Model)�tc "<Head 3 (14)>RSM (Reuse Strategy Model)"�


	
RSM
 is a planning aid for use by organizations and projects in defining business objectives.  RSM:  (1) assesses for an organization or team the extent of its transition to reuse-based development with respect to engineering management practices, and the infrastructure supporting those practices; (2) identifies candidate reuse transition goals that are reasonable with respect to the current assessment; (3) aids in defining metrics to gauge the progress against these goals.  Thus, RSM provides planning guidance for those organizations pursuing continuous improvement within their business processes while simultaneously introducing reuse as a new technology.  The three STARS demonstration teams did a trial application of RSM and concluded that RSM helped them identify management and infrastructure issues and goals that they had not discovered in their top-down decomposition of strategic business objectives.


IMPACT
:	
New technology development.


SOFTWARE ENGINEERING ENVIRONMENT (SEE)�tc "<Head 2 (14)>SOFTWARE ENGINEERING ENVIRONMENT (SEE)"�


	Technologies and guidelines providing the underlying technology foundations for the Software Engineering Environments (SEEs) that embody megaprogramming.  STARS SEEs represent integration of commercial products with the results of STARS-sponsored research and development (R&D) activities.  They are significantly more advanced than the current state of practice.





CAIS-A (Common APSE Interface 
Set-Version A)�tc "<Head 3 (14)>CAIS-A (Common APSE Interface 	Set-Version A)"�


	Early in the STARS program, both Boeing and Unisys committed to using and supporting 
CAIS-A
 because it was an Ada-based virtual operating system that promised portability of tools and data across operating systems on different platforms.  Considerable technical effort was expended in extending CAIS-A concepts and implementations, and porting and enhancing various tools to work on CAIS-A platforms.  In 1989 STARS changed its directions to require the use of commercial products that would be supported by major vendors upon the completion of STARS contracts.  None of the commercial participants in the STARS program believed there was a business case for CAIS-A, which upon historical reflection has proven correct.


IMPACT
:	
Enhanced new technology.





AFS�tc "<Head 3 (14)>AFS"�


	
AFS
 is a distributed file system developed largely by Carnegie Mellon University.  In AFS, because of its global name space, location independence, and wide-area performance capabilities, a user perceives no difference between accessing a local file and one that is stored remotely.  AFS was commercialized by Transarc Corp., and has been used by STARS to support network-based collaborative development and document preparation.  STARS was a key participant in the ARPA-sponsored experiment to understand both cultural and technical implications of AFS usage.  As part of the experiment, several key documents were developed using AFS as the distributed store/versioning capability for development between three geographically distributed sites, Washington, DC, Paoli, Pennsylvania, and Seattle, Washington.  STARS feedback to Transarc has assisted in the evolution of the product.


IMPACT
:	
Laboratory demonstration.  Enhancement of existing technology.  A national/international standard.






Info Model�tc "<Head 3 (14)>Info Model"�


	
Info Model
 defines the types of objects found in an object-oriented repository.  The model defines how repository objects relate to one another, how they respond to messages, and what attributes they have.  The Boeing SEE has an information model based on ATIS (A Tool Integration Standard).  The Boeing model has been extended to support the integration of STARS reuse and process technology as well as specific DoD objects.


IMPACT
:	
New technology.  In use on STARS/Navy demonstration project.





ATIS/PCTE�tc "<Head 3 (14)>ATIS/PCTE"�


	A Tool Integration Specification (ATIS) and Portable Common Tool Environment (PCTE) are two prominent technologies that support the integration of Computer-Aided Software Engineering (CASE) tools.  Though they are intended to solve similar problems, ATIS and PCTE use different core technologies.  STARS is developing environments using these and other integration mechanisms and emerging standards with the intent of providing lessons learned to CASE tool vendors and of aiding in standards convergence.


IMPACT
:	
Influenced/enhanced a commercial product.  Influenced a national/international standard.





RGB (Reusable Graphical Browser)�tc "<Head 3 (14)>RGB (Reusable Graphical Browser)"�


	
RGB
 is a graphical user interface for browsing the contents of an object management system.  It is intended to facilitate the construction of various browsing tools by serving as a user interface component for those tools.  RGB also serves to promote the portability of graphical browsing tools by insulating them from the details of the underlying graphics system.


IMPACT
:  	
New technology development.  In use at all RLF sites as its graphical user interface.





PCTE Browser (Portable Common Tools Environment Browser)�tc "<Head 3 (14)>PCTE Browser (Portable Common Tools Environment Browser)"�


	The 
PCTE 
browser (and the browser portion of RLF) is built upon the RGB.  The browser permits visualization of data structure definition and provides a graphical depiction of the information model defined for a PCTE object management system, the objects contained therein, and their relationships to each other.  In addition to viewing this object base, the browser can be used to invoke tools necessary to examine or manipulate objects through point-and-click user actions.  As a result, vendors of tools that rehost their products to PCTE can examine PCTE data structures generated by their tools and other tools, facilitating the rehosting and correct integration with other tools.


IMPACT
:	
New technology development.  In use on an Ada/X-based reusable graphical browser as an object management system, validating reuse in a different context.



PROCESS�tc "<Head 2 (14)>PROCESS"�


	Technologies and guidelines that define and support the process aspects of STARS megaprogramming approach to software engineering.





Enactment:  Control Points and Policies�tc "<Head 3 (14)>Enactment\:  Control Points and Policies"�


	
Enactment
 was developed by Honeywell originally to support an object-oriented environment called the Engineering Information System (EIS) and further refined under a subcontract to Boeing on STARS.  In an object-oriented repository, control points and policies are basically programs that act as objects controlling the execution of other programs (called methods).  This control, which can be specified by a process specification language, allows users to insert process definitions and process control into an object-oriented SEE.


IMPACT
:	
Enhancement of existing technology.  Application of technology by end user, Boeing.





AAA (Agent, Activity, Artifact)�tc "<Head 3 (14)>AAA (Agent, Activity, Artifact)"�


	
AAA
 is a process programming language for defining activities so that they can be encoded in the persistent programming language, Denali, for automated enactment.  Boeing’s STARS SEE is process-driven via enactment of AAA activities.  AAA provides an integrated approach to activity definition for both automated and human agents.  The AAA run-time support provided by Denali allows access to Digital’s CDD/Repository so that the state of project artifacts can be retrieved and used for checking activity entry and exit conditions.  An interface to Amadeus is also provided to the activity programmer to explicitly define metrics that can be collected for ongoing activity and product improvement.  AAA activities implement work packages that are coordinated and integrated with DECPlan’s project management product thus insuring that the enactment of an activity is consistent with the overall project plan.  The Software Productivity Consortium’s reuse-based process, Synthesis, has been defined in AAA.  This process defines the core activities for creating and managing a product line domain and the associated applications.  The Synthesis process is enacted by the Boeing STARS SEE to guide the Navy demonstration project.


IMPACT
:	
In use on the Navy/Boeing demonstration program.






Denali�tc "<Head 3 (14)>Denali"�


	
Denali
 is a persistent programming language and system for providing enactment support for AAA activities.  The Denali language provides the syntax and semantics for encoding activity definitions.  The Denali compiler has extensive syntax and semantic checks that provide pre-runtime analysis to minimize improper constructs and usage.  The Denali system provides an extendable interface to system services and persistent information.  The Denali System provides features typically found in large-scale Ada development environments.  These features include:  (1) an Object Library with post-processing tools, (2) on-line access to previously developed Denali process programs, and (3) on-line information about the current Denali primitives.  During execution, the Denali System handles:  (1) interpretation of the Denali object code, (2) management of the runtime contexts of the executing AAA activities, (3) calls to the primitive layer, (4) debugger support, and (5) invocation of the generic language capabilities.  All automated processes in Boeing’s STARS SEE are implemented in the Denali language and supported by the Denali System.  This technology is incorporated in the process-driven SEE to guide the Navy demonstration project.


IMPACT
:	In use on the Navy/Boeing demonstration program.





Process Engine�tc "<Head 3 (14)>Process Engine"�


	
Process Engine
 is an extension to the Denali System to manage the synchronization and integrity aspects of activities in a multi-user SEE.  The Process Engine is a tailored version of the Denali Runtime System to support AAA Activities.  It is integrated with an Object-Oriented repository for capturing persistent process information and provides unobtrusive metrics collection for analysis to support process improvement.  The Process Engine extends the foundation provided by the generic Denali System.  The added capabilities include:  (1) handling the repository interface, (2) handling activity state changes, (3) supporting synchronization of activities by enforcing pre- and post-conditions, (4) handling multi-user visibility of activities, (5) integration of user defined metrics during activity enactment, (6) automated metric capture of process events, (7) implementation of a repository level interface to provide access to persistent process variables and provide activity creation and deletion, and (8) implementation of a Process User Interface for activity interaction and visibility.  The Process Engine provides the man/machine interface for automated activity enactment in Boeing’s STARS SEE that is being used to guide the Navy demonstration project.


IMPACT
:	In use on Navy/Boeing demonstration program.






PEM (Process Engineering Methodology)�tc "<Head 3 (14)>PEM (Process Engineering Methodology)"�


	
PEM
 is a methodology for creating processes for a process-driven environment that incorporates elicitation of process information, functional descriptions, architectural representations, project-management driven activities, and automated process enactment.  The PEM activities describe the development and support activities to produce a process-driven SEE.  It specifies the Application Engineering activities for the SEE Process product line domain.  Domain Engineering of the family of process-driven SEEs provides a Process Asset Library (PAL) for the product line of SEE processes.  When the PEM methodology (SEE product line Application Engineering process) is exercised the process-driven SEE components are instantiated for one of the members of the family of process-driven SEEs maintained in the PAL.  PEM provides a consistent definition of the activities to create and maintain a process product line domain for creating process-driven environments.  This methodology is used to create the process-driven aspects of the Boeing STARS SEE.


IMPACT
:	In use on Navy/Boeing demonstration program.






Process Definition Guidelines�tc "<Head 3 (14)>Process Definition Guidelines"�


	These are guidelines for process definition and enactment, from manual to automated enactment.  A definition for enactable process is provided along with a reference model for assessing capabilities to support process enactment.  Provides technology transfer assistance.


IMPACT
:	New technology development.





Software First�tc "<Head 3 (14)>Software First"�


	
Software First
 defines an approach to system development where software is developed from the system requirements first, and hardware decisions are postponed until later in development.  This software-first approach was defined by Loral and used early in the STARS program.


IMPACT
:
	New technology development.


STANDARDS�tc "<Head 2 (14)>STANDARDS"�


	Software standards activities directly influenced by STARS.





POSIX/Ada (Portable Operating System Interface/Ada)�tc "<Head 3 (14)>POSIX/Ada (Portable Operating System Interface/Ada)"�


	
POSIX/Ada
 provides an Ada interface to the POSIX standard. STARS (Loral) participated in the standards working group that developed POSIX/Ada.


IMPACT
: 	New technology development.  Influenced a national/international standard.





�
SGML/CALS (Standard Generalized Markup Language/Computer-Aided Logistics System)�tc "<Head 3 (14)>SGML/CALS (Standard Generalized Markup Language/Computer-Aided Logistics System)"�


	
SGML/CALS
 is a common electronic medium for sharing documentation.  STARS pioneered work in both the specification and prototyping of electronic document review capabilities with SGML.  The electronic review specifications were included in MIL-M-28001B, the DoD text processing standard.  STARS developed tailored SGML DTDs and FOSIs for informal technical reports and standard STARS briefing charts.


IMPACT
:	Influenced a national/international standard.






ATIS (A Tool Integration Standard)�tc "<Head 3 (14)>ATIS (A Tool Integration Standard)"�


	
 ATIS
 is an object-oriented model for information stored in a repository.  STARS (Boeing) with Digital (a commercial counterpart) and Atherton (a Prime Affiliate) were actively involved in developing the standard.  It is uniquely suited for the broad definition of a repository system and is incorporated in Digital’s CDD/Repository.


IMPACT
:	Influenced a national/international standard
.





X3H4�tc "<Head 3 (14)>X3H4"�


	This is the ANSI Technical Committee on Data Dictionary Interface Definition. STARS (Loral) actively participates on the technical standards committee and aids in the evolution of the standard.


IMPACT
:	
Influenced a national/international standard.






X3H6�tc "<Head 3 (14)>X3H6"�


	This is the ANSI Technical Committee on CASE Tool Integration Models. STARS (Loral, Boeing) actively participates on the technical standards committee and aids in the evolution of the standard.


IMPACT
:	Influenced a national/international standard.





RIG (Reuse Library Interoperability Group)�tc "<Head 3 (14)>RIG (Reuse Library Interoperability Group)"�


	
RIG 
is a volunteer, consensus-based organization composed of members from government, academia, and private industry.  RIG drafts standards for the interoperability of reuse libraries in areas such as nomenclature, interchange protocols, and system components exchange formats.  STARS initiated formation of the RIG, chairs multiple technical committees, funds secretarial support, provides draft proposals based on STARS experiences, and provides proof-of-concept prototypes.  The RIG recently completed the first of its proposed standards as well as its first technical report.  The RIG’s first proposed standard is called the Basic Interoperability Data Model (BIDM).  Two planned uses relate directly to STARS:  (1) the trilateral index central to the planned interoperation of CARDS, ASSET, and DSRS is defined in terms of the BIDM data model; and (2) the data to be stored in ASSET’s National Software Reuse Directory (NSRD) are defined in terms of the BIDM.  An IBM Software Solutions product, ReDiscovery/2, implements BIDM.  The RIG’s first technical report is a glossary defining terms necessary to discuss reuse interoperability issues and forming the basis for creating a comparison framework for library mechanisms and reuse libraries.  The glossary clarifies important distinctions between reuse libraries and the library mechanisms used by the libraries.  The articulation of this distinction owes much to work done within the STARS program.


IMPACT
: 	
Influenced/enhanced a commercial product.  Became a national/international standard.





ABBET (A Broad-Based Environment for Test)�tc "<Head 3 (14)>ABBET (A Broad-Based Environment for Test)"�


	
ABBET
 is an IEEE standard (IEEE 1226) environment for test.  The proposed ABBET standard began as a STARS project dedicated to establishing a common method of developing test programs for hardware systems, including replaceable subsystems and components.  Common Ada packages for ABBET (IEEE STD 1226.1 - 1993) and Ada-Based Atlas-Level Test Procedure Interface for ABBET (IEEE 1226.2 - 1993) have been published by IEEE as trial use standards.  UATL was the proof of concept for ABET.


IMPACT
:	
New technology development.  Influenced a national/international standard.





Commo
n APSE Interface Set-Version A 
(CAIS-A)�tc "<Head 3 (14)>Common APSE Interface Set-Version A 	(CAIS-A)"�


	Boeing funded Softech to complete a Virtual Memory System (VMS) version of 
CAIS-A
 which was used by both Boeing and Unisys in further development.  Boeing ported the WIS SDME to run on top of X-windows and CAIS-A.  (Boeing demonstrated this running on a Digital VMS host from an X-window server.)  Unisys ported CAIS-A to Sun UNIX. (Boeing recompiled WIS-SDME on the Sun and demonstrated that it would run without any source code changes.)  Unisys developed and integrated CAIS-A and CAIS-A-based applications into its initial prototype SEE.  This included:





•	Porting CAIS-A to a UNIX environment and re-engineering the AJPO-sponsored implementation to a distributed client-server base;


•	Porting to a SUN/MACH environment;


•	Developing a graphical browser based on the STARS Reusable Graphical Browser;


•	Tailoring the STARS Ada Command Environment as the command interpreter for the prototype CAIS-A-based SEE;


•	Developing a prototype version of a Configuration Management System (CMS) for managing versions and variants of software libraries and a prototype Configuration Management Assistant (CMA) for managing configurations of systems that stored all their information in CAIS-A nodes; and


•	Integrating the Reusable Library Framework (RLF) to use CAIS-A file nodes to store all RLF persistent data.





	Inter-Tool Communication Facility (ITCF) was a VAX/CAIS-A facility designed to allow concurrently executing tools to cooperate in an integrated manner while maintaining a high degree of modularity and functional independence.  (ITCF was developed to ease the integration of tools into the very early STARS environment developed by Boeing.)


�
TAB 2



�tc "<Head 2 (14)>TAB 2"�


I-CASE�tc "<Head 2 (14)>I-CASE"�






CASE Tools Available With I�CASE�tc "<Head 3 (14)>CASE Tools Available With I�CASE"�


	Each CASE tool available with the I�CASE SEE is described below.  Each of these tools has an X Window graphical user interface, usu�ally Motif.  The LOGICORE architec�ture was designed to sup�port the I�CASE objective of migrating to new func�tionality.  CASE tools that have become outdated or obsolete will be replaced with upgraded COTS components, not neces�sarily from the same ven�dor.  In adding a new tool to the environment, the most time�consum�ing ef�fort is the devel�opment of a data conver�sion soft�ware utility to read the semantic data from the tool’s output file or data�base and then write these data to the repository.  If a tool outputs to a format for which no data conver�sion utility is available, such a utility must be developed.  This is neces�sitated by the lack of a standard for the interface between CASE tools and a CASE repository.  LOGICORE currently includes conversion utili�ties for such common CASE tool output formats as CDIF.�tc "<>	Each CASE tool available with the I�CASE SEE is described below.  Each of these tools has an X Window graphical user interface, usu�ally Motif.  The LOGICORE architec�ture was designed to sup�port the I�CASE objective of migrating to new func�tionality.  CASE tools that have become outdated or obsolete will be replaced with upgraded COTS components, not neces�sarily from the same ven�dor.  In adding a new tool to the environment, the most time�consum�ing ef�fort is the devel�opment of a data conver�sion soft�ware utility to read the semantic data from the tool’s output file or data�base and then write these data to the repository.  If a tool outputs to a format for which no data conver�sion utility is available, such a utility must be developed.  This is neces�sitated by the lack of a standard for the interface between CASE tools and a CASE repository.  LOGICORE currently includes conversion utili�ties for such common CASE tool output formats as CDIF."�





Project Management�tc "<Head 3 (14)>Project Management"�





Cost and Schedule Planning and Tracking�tc "<Head 4 (12)>Cost and Schedule Planning and Tracking"�


	AUTOPLAN II by Digital Tools performs the stan�dard project management functions including staff load leveling and critical�path cal�culations to assist in initial planning to de�velop a schedule of tasks.  Periodically throughout the project, actual cost and schedule are input.  AUTOPLAN II compares these data with planned cost and schedules using a variety of graphical pres�entations such as Gantt and PERT charts.  The task network managed by AUTOPLAN II is auto�matically made to be the same network enforced by the automatic workflow control feature of I�CASE.


�tc "<>"�


Software Size Estimation�tc "<Head 4 (12)>Software Size Estimation"�


	SIZEPLUS by Marconi Systems Technology com�putes estimates of soft�ware size as function and fea�ture points by a variety of meth�ods.  Feature points are an extension of function points from in�formation manage�ment to real-time software.  Input to a function or fea�ture point calculation is infor�mation about the soft�ware that is known at the busi�ness and functional re�quirements analysis stages of software devel�op�ment.  This overcomes a major problem of the COCOMO software cost esti�mation model of re�quir�ing an input estimate of lines of source code.  SIZEPLUS includes algo�rithms to convert function points to lines-of-source code for a variety of pro�gramming languages.


�tc "<>"�


Software Cost Estimation�tc "<Head 4 (12)>Software Cost Estimation"�


	GECOMOPLUS by Marconi Systems Technology inputs the SIZEPLUS�computed esti�mates of lines-of-source code and user estimates for various complexity fac�tors and com�putes esti�mates of staff level by development phase.  GECOMOPLUS imple�ments the standard COCOMO cost estimation model.


�tc "<>"�


Configuration Management�tc "<Head 4 (12)>Configuration Management"�


	CMVision by Expertware per�forms base�line man�agement and change con�trol for UNIX files.  It in�cludes a capabil�ity for the user to define forms that are then tracked by CMVision.  A number of such forms are available with I�CASE, including forms for problem reports, action items, engineering change proposals, and acceptance sign-off by qual�ity assurance.  Base�line management and change control of data in the rela�tional database part of the LOGICORE repository are accom�plished by tasks in the framework�controlled process/workflow network.  Tasks that establish a con�figuration�managed base�line provide access to soft�ware that moves data from user workspace tables in the relational data�base to baseline tables.  Once a baseline is established, change access is only granted via tasks in a framework�man�aged change�control subproc�ess network.


�tc "<>"�


Management Metrics�tc "<Head 4 (12)>Management Metrics"�


	The I�CASE SEE integra�tion framework, InConcert by Xerox, automatically generates an audit log in the LOGICORE repository of all process/workflow actions — such as when activities are ready to be performed, started, and completed — and all changes to the process network man�aged by InConcert.  This log in�cludes date/time, action type, and person taking the action.  AUTOPLAN II by Digital Tools generates a number of management met�rics reports such as activities on the critical path and a graphical Gantt chart com�parison of actual versus planned schedule.


�tc "<>"�


Business Process Improvement�tc "<Head 3 (14)>Business Process Improvement"�





Business Analysis From the Process Perspective�tc "<Head 4 (12)>Business Analysis From the Process Perspective"�


	ASAEDIT by VERILOG enforces the IDEF0 meth�odol�ogy for analyzing the opera�tions of an enter�prise.  This methodology identifies all processes performed in an enter�prise operation and the input, output, control, and mechanism for each.  A process mechanism is a resource used in the per�formance of a proc�ess.  A process transforms in�put to output in response to controls.  Input (output) may come from (go to) another process or an ex�ternal.


�tc "<>"�


Business Analysis From the User Interface Perspective�tc "<Head 4 (12)>Business Analysis From the User Interface Perspective"�


	ETIP/X by AT&T and ezX by Sunrise Software International are used to graphically develop the graphical user interface of the application.  These tools are used in the Business Analysis phase of develop�ment to allow functional people to model the enter�prise from the perspec�tive of the user in�terface of the application software.  Fields in screens of this GUI fur�ther iden�tify data needs of the en�terprise.  Data trans�lation software ex�ports to the reposi�tory the names of these fields as can�didates for data requirements.


�tc "<>"�


Business Information Input Via Forms�tc "<Head 4 (12)>Business Information Input Via Forms"�


	DART forms by Logicon are used to input data about the enterprise that are not output from a CASE tool.  These data are input directly to the repository.  They could include business objec�tives, sites, transactions and transaction rates by site, hardware and soft�ware inven�tories by site, organi�zation, people in�cluding staff author�ized to work on a project using I�CASE, identification and summa�ries of enterprise and cus�tomer policy docu�ments, contract require�ments including state�ment of work, deliverables and terms/conditions, and external systems and their inter�faces.


�tc "<>"�


Business Data Reconciliation Forms�tc "<Head 4 (12)>Business Data Reconciliation Forms"�


	DART forms by Logicon are used to retrieve from the repository potentially related business data from the three business analysis CASE tools so the user can identify alias and par�ent-child relation�ships.  For example, each of IDEF0, IDEF1X and the user inter�face proto�type identify infor�mation used or needed by the en�terprise.  These data are reconciled using these forms.�tc "<>	DART forms by Logicon are used to retrieve from the repository potentially related business data from the three business analysis CASE tools so the user can identify alias and par�ent-child relation�ships.  For example, each of IDEF0, IDEF1X and the user inter�face proto�type identify infor�mation used or needed by the en�terprise.  These data are reconciled using these forms."�





Requirements Analysis�tc "<Head 3 (14)>Requirements Analysis"�


�tc "<>"�


Requirements Traceability�tc "<Head 4 (12)>Requirements Traceability"�


	RTM by Marconi Systems Technology used to allo�cate, categorize, and trace requirements.  RTM also in�cludes a capability to strip requirements from an elec�tronically scanned document and import this into RTM as a require�ment.  RTM has a capabil�ity to declare two re�quirements as aliases (i.e., different names for the same requirement) and to allo�cate a require�ment at any level to two or more de�rived child re�quirements.  RTM also has a capability to define keywords for catego�ries of requirements and then link any requirement to one or more keywords.  Multiple links between requirements are allowed.  For example, a func�tional requirement may be allo�cated both to a unit of source code and to a test pro�cedure.�tc "<>	RTM by Marconi Systems Technology used to allo�cate, categorize, and trace requirements.  RTM also in�cludes a capability to strip requirements from an elec�tronically scanned document and import this into RTM as a require�ment.  RTM has a capabil�ity to declare two re�quirements as aliases (i.e., different names for the same requirement) and to allo�cate a require�ment at any level to two or more de�rived child re�quirements.  RTM also has a capability to define keywords for catego�ries of requirements and then link any requirement to one or more keywords.  Multiple links between requirements are allowed.  For example, a func�tional requirement may be allo�cated both to a unit of source code and to a test pro�cedure."�





Software Design�tc "<Head 3 (14)>Software Design"�


�tc "<>"�


User Interface Design�tc "<Head 4 (12)>User Interface Design"�


	ETIP/X by AT&T and ezX by Sunrise Software International com�bine to provide a capabil�ity to graphically design the screens and screen navi�ga�tion of an X Window graphical user interface for the application.  ETIP can generate both Open-Look and Motif versions of X Windows.  ezX provides a full set of Motif widgets which are imported by ETIP.  ETIP can also gen�er�ate screens for a text only display.


�tc "<>"�


Forms Design�tc "<Head 4 (12)>Forms Design"�


	APT by Sybase and SQL*Forms by Oracle are tool kits that assist the user in designing forms for direct access to rela�tional databases imple�mented, respectively, with the Sybase and Oracle data�base man�agement systems.





Automatic Generation of Source Code�tc "<Head 3 (14)>Automatic Generation of Source Code"�





Automatic Generation of SQL Source Code�tc "<Head 4 (12)>Automatic Generation of SQL Source Code"�


	DBStar by DBStar auto�mati�cally gener�ates SQL/DDL with the unique extensions for one of a number of user�selected COTS relational database management systems.  ETIP/X by AT&T includes a facility to assist in the generation SQL queries that correspond to fields in ETIP�generated screens.


�tc "<>"�


Automatic Generation of Documentation�tc "<Head 3 (14)>Automatic Generation of Documentation"�





Complex Format Documents Including Graphics�tc "<Head 4 (12)>Complex Format Documents Including Graphics"�


	Interleaf 5 with Active Link Toolkit by Interleaf and SMARTLEAF by Database Publishing combine to automatically generate docu�ments from data in the reposi�tory.  The format and content of the document are deter�mined by a document tem�plate input to Interleaf 5.  A document template con�sists of standard Interleaf Markup Language plus two additional codes.  One code encloses SQL lan�guage database queries which are exe�cuted to retrieve data from the re�pository into the docu�ment.  The second code identifies a CASE tool and data for input to the CASE tool.  When this code is encountered, the CASE tool is automati�cally put into execution to generate a graphic from the input data and the graphic is inserted into the document.  A docu�ment template for a DoD-STD-2167A Software Re�quirements Specification is currently available.  New tem�plates are planned when Data Item Descriptions for MIL-STD-498 are approved.  Users have the ability to create their own docu�ment tem�plates.


�tc "<>"�


Simple Format Documents�tc "<Head 4 (12)>Simple Format Documents"�


	Report Workbench by Sybase and SQL*ReportWriter by Oracle are the report writ�ers that are bundled with these relational database management systems.  They can be used to write reports from data in the LOGICORE repository, or to gener�ate reports that are part of the application software.�tc "<>	Report Workbench by Sybase and SQL*ReportWriter by Oracle are the report writ�ers that are bundled with these relational database management systems.  They can be used to write reports from data in the LOGICORE repository, or to gener�ate reports that are part of the application software."�





Quality Assurance �tc "<Head 3 (14)>Quality Assurance "�





Static Metrics�tc "<Head 4 (12)>Static Metrics"�


	Logiscope by Verilog in�puts source code of the Cobol or Ada program�ming languages and out�puts metrics at the compo�nent or architecture level.  The output of the static analyzer function is a num�ber of differ�ent met�rics including basic counts, Halstead textual com�plex�ity metrics, McCabe con�trol graph metrics, and Mohanty and Schutt call�graph metrics.





Test�tc "<Head 3 (14)>Test"�





Linking Test Cases to Requirements�tc "<Head 4 (12)>Linking Test Cases to Requirements"�


	RTM by Marconi Systems Technology traces test pro�cedures to require�ments and require�ments to test procedures.


�tc "<>"�


Automatic Recording and Playback of Test Scripts�tc "<Head 4 (12)>Automatic Recording and Playback of Test Scripts"�


	XRunner by Mercury Interactive is based on the creation and replay of test scripts.  A test script can by automatically created when a test is manually con�ducted, or it can be written in Mercury Inter�active’s Test Script Lan�guage.  A test script in�cludes mouse movements and clicks, key�board input and benchmark interme�diate results against which inter�mediate re�sults are compared on playback.  XRunner also includes enhanced debug�ging capabilities.


�tc "<>"�


Dynamic Test Coverage Metrics�tc "<Head 4 (12)>Dynamic Test Coverage Metrics"�


	Logiscope by Verilog in�cludes a dynamic test cov�er�age analyzer that measures the exhaustive�ness of the tests that have been conducted.  Test cov�er�age metrics include in�struc�tion blocks, decision-to-decision paths, linear code sequence and jump and pro�cedure-to-proce�dure paths.


�tc "<>"�


Compilers, Linkers, and Debuggers�tc "<Head 3 (14)>Compilers, Linkers, and Debuggers"�


	Ada Programming Language by Sun Microsystems provides the Ada compilers, link�ers and debuggers.�tc "<>	Ada Programming Language by Sun Microsystems provides the Ada compilers, link�ers and debuggers."�





Reuse Library Manager�tc "<Head 4 (12)>Reuse Library Manager"�


	ReuSE by Westinghouse is a general�purpose man�ager of electronic librar�ies.  It has a capability for the user to define library cataloging schemes for one or more types of objects such as source code, functional models, design, algorithms and test descrip�tions.  It also has the capabil�ity to access remote libraries of reusable software





Environment Management�tc "<Head 3 (14)>Environment Management"�





SEE Reconfiguration�tc "<Head 4 (12)>SEE Reconfiguration"�


	Tivoli Management Envi�ronment by Tivoli Systems allows the SEE UNIX administrator to view, change, delete, organize or relocate SEE resources on the network.  It allows the administra�tor to remotely configure a workstation, control login access, or reboot.





Job Accounting�tc "<Head 4 (12)>Job Accounting"�


	JobACCT by Brain Tree Technology provides resource accounting and charge back by user, group, project/charge number and cost center.  It tracks and allows charg�ing for connect time, CPU usage, disk I/O opera�tions, memory usage, disk usage, pages printed, network I/O and miscella�neous charges.





Backup/Recovery�tc "<Head 4 (12)>Backup/Recovery"�


	NetWorker by Legato Systems provides backup and recovery support for the SEE.  Backup features include automatic net�work-wide backups; full, incremental, and differ�ential backups; live file system backup; and simultaneous backup of multiple clients.  Recovery features include online index of backups, selec�tion of multiple versions of a file and automatic determination of tape vol�umes required for recovery.�tc "<>	NetWorker by Legato Systems provides backup and recovery support for the SEE.  Backup features include automatic net�work-wide backups; full, incremental, and differ�ential backups; live file system backup; and simultaneous backup of multiple clients.  Recovery features include online index of backups, selec�tion of multiple versions of a file and automatic determination of tape vol�umes required for recovery."�





I-CASE Hardware Configuration�tc "<Head 3 (14)>I-CASE Hardware Configuration"�


	The I�CASE SEE is a client/server network of Sun SPARCStations con�figured so that the user can initially purchase an I�CASE to support a small group and then “grow” this SEE to support increasingly large devel�opment or maintenance teams.  When a user grows a SEE, each hardware component in the smaller configuration is used in the larger configuration.





I-CASE Migration�tc "<Head 3 (14)>I-CASE Migration"�


	A plan is in place for the migration of I�CASE from its current capabilities to new versions of current hardware and software items, new functionality and methodologies, and additional standards.  A new version of I�CASE is planned roughly every six months.  The most impor�tant new capabilities that Logicon plans to add to the environment within the first year are a Cobol source code reverse�engineering CASE tool, the Rational Apex Lower CASE environment, and one or more CASE tools for object�oriented analy�sis and design.  A reverse�engineering tool for the Cobol, Fortran, C and Ada programming languages has been ten�tatively selected and is currently undergoing test.  The current lower CASE Ada Programming Sup�port Environment is based on the Verdix Ada com�piler and associated tools.  Verdix is part of the more fully featured Rational Apex. �tc "<>	A plan is in place for the migration of I�CASE from its current capabilities to new versions of current hardware and software items, new functionality and methodologies, and additional standards.  A new version of I�CASE is planned roughly every six months.  The most impor�tant new capabilities that Logicon plans to add to the environment within the first year are a Cobol source code reverse�engineering CASE tool, the Rational Apex Lower CASE environment, and one or more CASE tools for object�oriented analy�sis and design.  A reverse�engineering tool for the Cobol, Fortran, C and Ada programming languages has been ten�tatively selected and is currently undergoing test.  The current lower CASE Ada Programming Sup�port Environment is based on the Verdix Ada com�piler and associated tools.  Verdix is part of the more fully featured Rational Apex. "�


�tc "<>"�


NOTE:	See Appendix A for information on how to contact the I-CASE program office and I-CASE vendor.
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