Adaptive COTS Middleware for Distributed & Embedded Real-time Mission-Critical Systems

Douglas C. Schmidt

Associate Professor Computer Engineering Dept. www.cs.wustl.edu/¸schmidt/ University of California, Irvine

Sponsors

NSF, DARPA, ATD, BBN, Boeing, GDIS, Experian, Global MT, Hughes, Kodak, Krones, Lockheed, Lucent, Microsoft, Mitre, Motorola, Nokia, Nortel, OCI, Oresis, OTI, QNX, Raytheon, SAIC, Siemens SCR, Siemens MED, Siemens ZT, Sprint, Telcordia, USENIX

November 30, 1999

Adaptive COTS Middleware Grand Challenges

Motivation: the COTS Hardware & Software Crisis

ffl Context

{ Adopting COTS hardware & software is increasingly essential for real-time mission-critical systems

ffl Problems

{ Inherent and accidental complexity { Integration woes

ffl Solution Approach

{ Standards-based adaptive COTS middleware

UC Irvine 1/5

Adaptive COTS Middleware Grand Challenges

Problem: Lack of QoS Support in COTS Middleware

ffl Many applications require QoS

guarantees { e.g., avionics, telecom, WWW, medical, high-energy physics

ffl Building these applications manually

is hard

ffl Existing middleware doesn’t support

QoS effectively { e.g., CORBA, DCOM, DCE, Java

ffl Solutions must be integrated

horizontally & vertically

UC Irvine 2/5

Adaptive COTS Middleware Grand Challenges

Solution Approach: Adaptive Middleware

Key Themes

ffl Decouple functional

path from QoS path

ffl Emphasize integration

and configuration

UC Irvine 3/5

Adaptive COTS Middleware Grand Challenges

Long-term Vision: Establish Vibrant Middleware Research Community

UC Irvine 4/5

Adaptive COTS Middleware Grand Challenges

Concluding Remarks

ffl Researchers and developers of distributed and embedded real-time

mission-critical applications confront many common challenges { e.g., service initialization and distribution, error handling, flow control, scheduling,

event demultiplexing, concurrency control, persistence, fault tolerance

ffl Successful researchers and developers apply patterns, frameworks, and

components to resolve these challenges

ffl Careful application of patterns can yield efficient, predictable, scalable,

and flexible middleware { i.e., middleware performance is largely an “implementation detail”

ffl Next-generation adaptive middleware will be highly QoS-enabled,

though many research challenges remain

UC Irvine 5/5