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The following statement is attached to my application for a faculty position in the Department of Electrical Engineering and Computer Science at Syracuse University and it describes my proposed plan for research, teaching and technology transfer activities.

Research

My motivation, goals and driving forces in computer science and engineering research and development can be summarized as follows: a) stay at the leading edge of evolving and emerging software technologies; b) build large software systems that address challenging problems in science, engineering or industry;  and c) be active part of the information technology revolution accelerated by Internet and the World-Wide Web. My R&D projects described in the attached CV illustrate my systematic progress and expertise buildup towards this goal that started from the computational challenges at Caltech and evolved through the MOVIE system effort to the current suite of Web/Commodity technologies such as WebFlow, JWORB, OWRTI and WebHLA that I see as solid components of the ultimate software infrastructure I want to build.

The natural next step in this process is to construct a robust, collaboratory and trusted software engineering framework that would allow me to better synchronize the research, teaching and development aspects of my work, to manage more efficiently my R&D group and to minimize the cost and to optimize the quality of products delivered to my sponsors. I currently start addressing such software process environment - under the code name SBASE (Simulation Based Advanced Software Engineering) - through the most recent projects such as WebFlow/UML and UMMF. The area of distributed collaboratory software and process engineering, rapidly evolving after broad industry adoption of the UML (Unified Modeling Language) standard, is in fact itself an active research domain with potential for attractive curriculum for graduate courses and for the near term technology transfer of the associated research results. Hence, I  propose SBASE as a new central element of my research, teaching and industry outreach plan that builds on my current Object Web based  distributed dataflow, modeling and simulation infrastructure and extends it towards collaboratory software and process engineering environment by integrating WebFlow with industry standards for visual authoring such as UML and the follow-on OMG technologies for object analysis, design and software process engineering.

My current and planned activities that will contribute and converge towards SBASE can be grouped into the following four technology areas:

1. Object-Oriented Software and Process Engineering;

2. Parallel and Distributed Modeling and Simulation;

3. Web based Computing, Information and Collaboration;

4. Distributed Object and Component Technologies.

I have right now some ongoing R&D activities in each of these areas, represented by the following software prototypes, either operational (such as WebFlow, JWORB, OWRTI and WebHLA) or under development (such as UMMF and WebFlow/UML):

1. WebFlow/UML - a collaboratory software process engineering environment; and the associated  UMMF (Uniform Meta-Modeling Framework) - common visual graph based meta-ontology for cross-cultural distributed collaboratory environments;

2. OWRTI (Object Web Run-Time Infrastructure) and WebHLA (Web based High Level Architecture) - a Java/CORBA based implementation of the DMSO and OMG HLA standard for the interoperability among distributed interactive simulations;

3. WebFlow - a Java based visual authoring environment for modular Web distributed dataflow applications;

4. JWORB (Java Web Object Request Broker) - a Java based multi-protocol middleware server that integrates Web and CORBA (and soon also COM) i.e. it serves  IIOP and HTTP (and soon also DCE RPC) protocols.

All technologies listed above are described in more detail and in more organized chronological order in the attached CV.

Technology Area
Software System
Funding



Current NPAC
New Planned

Object-Oriented Software and Process Engineering
UMMF

NSF ITR


WebFlow/UML

DoD SBIR

Parallel and Distributed Modeling and Simulation
OWRTI, WebHLA
HPCMO
HPCMO

Web based Computing, Information and Collaboration 
WebFlow
DoE, NSF
DARPA

Distributed Object and Component Technologies
JWORB
HPCMO
HPCMO

The funding situation is illustrated in the above table. WebFlow system was funded by DoE and then transitioned to other NPAC projects led by Tom Haupt that developed WebFlow/Gateway applications based on NSF and DoD funding. JWORB, OWRTI and WebHLA were funded by the DoD HPCMO (High Performance Computing Modernization Office) where I act as technical lead of the academic sector of the FMS (Forces Modeling and Simulation) technology area and I expect to retain some funding in this area after NPAC decommission. The current level of the FMS funding at NPAC is $400K+ per year.

My plan is to retain current funding and sustain current projects as much as possible, to build SBASE on top of FMS technologies and to seek new funds in the area of collaboratory software engineering. My first new funding initiative towards SBASE is represented by our recent NSF ITR proposal on UMMF that included faculty from EECS, MAME and IST. I intent to vigorously seek other funding opportunities in this area via various domain-specific on campus and external collaborations. One such effort already started this fall/winter includes collaboration with Utpal Roy at ECS/MAME on Web based collaboratory manufacturing. I am also seeking more development oriented funds for the associated software tools through my small business Translet, Inc. incubated by the CASE Center. At the moment, Translet has proposals in various SBASE areas pending in DoD SBIR, DARPA (with Teknowledge Corp.) and DoD HPCMO (with Metron Corp.). With help of the CASE Center and local TDO, I also generated most recently some initial venture capital interest in WebFlow/UML.

Teaching

It will take at least several months until my research funding scenario for year 2000 and beyond clarifies. Given some flexibility in pursuing various projects and contracts, I tentatively  assume that I will be able to sustain some support and will continue research activities in each of the four technology areas discussed above. Meanwhile, I see each of these areas as a potential topic for a graduate level EECS course that I feel capable to develop and to teach. Below, I outline a proposed syllabus for each of these courses.

Object-Oriented Software and Process Engineering

· Methodologies: Booch, OOSE (Jacobson), OMT (Rumbaugh), Fusion (Coleman), OOSA(Shlaer-Mellor), OOA (Coad-Yourdon), OPEN/OML (Open-Group), OODA (Matrin-Odell), MOSES (Henderson-Sellers), SOMA (Graham)

· Industry convergence towards Unified Modeling Language

· UML Topologies: Use-Case, Class, Object, Sequence, Collaboration, Activity, Statechart, Component, Deployment Diagrams

· Unified Software Engineering Process and Rational Unified Process: architecture-centered, iterative, use-case driven

· Software Process Elements: Workflows, Activities, Workers, Roles, Artifacts

· RUP Workflows: Project Management, Business Modeling, Requirements, Analysis, Design, Implementation, Test, Configuration and Change Management, Environment, Deployment.

· Frameworks (Catalysis, IBM San Francisco, OMG Facilities) and Design Patterns

· Emergent OMG Standards for Software/Process Engineering: MOF (Meta-Object Facility), UML Metamodel, XMI (XML based Metadata Interface), UML Profiles for CORBA, Distributed Enterprise Computing, CWM (Common Warehouse Metamodel), SPE (Software Process Engineering) Metamodel

· New initiatives towards open collaborative software and process engineering: ARGO/UML, SoftDock, Serpenditity, WinWin model by Barry Boehm

· Research issues in UMMF design

· Building and Managing Software Process Lab using WebFlow/UML

Parallel and Distributed Modeling and Simulation

· Domains: Military, Business, Manufacturing

· Simulation Languages, Tools, Environments

· Time Management Techniques: Time-Stepped vs Event-Driven vs Process Model

· Issues in Parallel Event-Driven Simulations: 

· Optimistic vs conservative time management strategies

· Rollback, event horizon, Time Warp Algorithms, Breathing Time Warp

· SPEEDES (Synchronous Parallel Environment for Emulation and Discrete Event Simulation), Tempo/Thema

· Simulation Interoperability Standards: HLA (High Level Architecture), Run-Time Infrastructure (RTI), Federation Object Model, Rules, Software Development Process

· Object Web RTI, WebHLA

· Simulation Based Design (SBD)

· Simulation Based Acquisition (SBA)

· Simulation Based Advanced Software Engineering (SBASE)

Web based Computing, Information and Collaboration

· Computing

· Globus, Legion, WebFlow

· Problem Solving Environments

· Portals

· Information

· Base components: browsers, servers, applets, servlets, active pages etc.

· Web-linked databases, JDBC, EJB, Data Warehouse, multi-dim DB (OLAP)

· Agents: FIPA, OMG Agents, Agent Grid, Voyager, DAML (DARPA Agents Markup), KQML/KIF/OKDC

· New W3C technologies: XML, RDF, XSL

· Collaboration

· Synchronous vs Asynchronous

· Java Collaboratory  Engines: JSDT, Habanero

· NetMeeting, DirectX/DirectPlay

· HLA/RTI as Collaboratory Engine

· Object Web RTI, WebHLA

Distributed Object and Component Technologies

· Stakeholders: CORBA, Java, COM, XML/DOM

· CORBA

· OMA elements: ORB, Services, Facilities

· CORBA 3: Portable Object Adapter (POA), Object-By-Value, Portable Interceptors, Scripting

· UML, MOF, Metamodels, XMI

· CCM (CORBA Component Model)

· Domain Facilities: Manufacturing, Medicine, Modeling and Simulation, 

E-Commerce, Intelligent Agents, Workflow, Telecomm, Life Sciences etc.

· Java: Sockets, RMI, Jini, JavaBeans, Enterprise JavaBeans

· COM: DCE RPC, COM, DCOM, COM+

· Web: XML, DOM, RDF, XSL

· Integrated Approaches: Nouveau/RougeWave, WebMethods, JWORB

Current CIS/CSE Courses

Apart from developing my own courses proposed  above,  I am also ready to teach existing courses on as-needed basis. Given some preparation time, I could teach several CSE or CIS courses. Below, I selected and listed those that are most closely related to my previous or current work and which I could prepare in 1 or 2 semesters (with the preparation time indicated in the last column).

Number
Description
Prep Time

CSE 682
Software Engineering
1

CSE 685
Neural Network Applications
1

CSE 687
Object Oriented Design
1

CSE 784
Software Engineering Studio
1

CSE 786
Pattern Recognition
2

CIS 625
Computer Graphics
2

CIS 631
Compiler Design
1

CIS 656
Concepts in Concurrent Programming
1

CIS 664
Knowledge representation
2

CIS 665
Computer Vision
1

CIS 666
Expert Systems
2

CIS 671
Introduction to the Theories of Computation and Complexity
2

CIS 685
Simulation and Modeling
1

CIS 686
Discrete Event Systems
1

CIS 731
Artificial Neural Networks
1

CIS 767
Mathematic Theory of Computation
2

Technology Transfer

SBASE concept described above offers a natural linkage between my teaching, research and small business activities. The underlying WebHLA based collaboratory software and process engineering system such as initiated by the WebFLow/UML and UMMF projects, after being prototyped, deployed and  tested within my R&D group, IWT (Interactive Web Technologies), could be then commercialized by Translet while being continuously refined in Syracuse University research projects that would gradually attract more ECS faculty. Indeed, many ECS research projects would benefit from a solid in-house software engineering support, but the current commercial systems in this category such as Rational Suite are still proprietary, complex, expensive and affordable only by large software houses. However, the new wave of Open Source activities, combined with the natural collaboratory capabilities of the Web and the emergent OMG standards in the area of OA&D create new opportunities for lightweight, more affordable software process systems for virtual corporations that can be naturally prototyped and fine tuned in the academic environment. This way, a software process environment such as SBASE could become both a hallmark of Syracuse University ECS Department and a small business success story for the Syracuse University CASE Center. 
I believe that my proposed approach, including: a) federally funded research for the leading edge technologies such as FMS and SBASE; b) teaching the associated distributed computing, modeling and simulation, and software engineering technologies;  and c) focused business activities via Translet would succeed in a win-win-win style for the University, Government and my company. Indeed, the current successful IWT process described in my CV, when augmented by the associated EECS courses and properly exposed and advertised, would attract growing number of students that seek good software industry jobs, thereby also increasing the ECS enrollment. This way, I would effectively and efficiently train IWT workforce of skilled graduate students while conducting software process and engineering research, and IWT would keep delivering quality products for the government, while testing and refining software process products for the commercial markets. Having established such solid software engineering infrastructure, initial penetration of commercial markets, and close ties with the ECS faculty, Translet could also gradually assist in focused technology transfer and product development for vertical markets, opening up in association with the ongoing ECS research in areas such as Web based manufacturing, real-time trusted systems, signal processing and others.
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