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Presentation Outline

• Synchronous online education
• Benefits of simulteaching
• NEW open source software suite
• GMU online MSCS program
• Initial student outcomes
• Summary/conclusions
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Synchronous Online Education

• Ubiquitous Internet offers greater accessibility of 
education
– Electronic delivery of course materials
– Real time delivery of courses
– GMU has been a pioneer

• We find students are best served by combination 
of synchronous & asynchronous delivery
– Live streaming of class
– Playback of streaming delivery
– Course materials accessed via webpages
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The Simulteaching Model

• Regional online course delivery
– Avoids long travel time to attend class

• Students may attend in-person or online
– or time-delayed via recording

• Classroom and online students have equal 
access to class and opportunity for interaction

• Lowest-cost approach
– No webpages to create; use existing slides
– Teaching two groups at same time lowers costs
– Video benefit marginal; provide if network is available
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Network EducationWare (NEW)
Open Source Online Teaching Software

• Based on freely available Internet 
multimedia/multicasting software
– Audio/whiteboard/video
– Control software by GMU

• Client package for Windows
– GMU porting Linux and Macintosh versions

• Server package in Java runs on any platform
– By GMU software supports client multicasting
– Uses TCP tunnels to deal with NAT

• Web-based access and course management 
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Simulteaching System
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NEW Open Source Client Tools
Streaming Internet Course Delivery

• Audio
– Speak Freely by John Walker (GUI by GMU)

• Whiteboard
– WBD by Loughborough University UK (extended by GMU)

• Video
– VIC by U of CA and University College London

• Floor control
– NEWFC by GMU

• Record and Play controls
– RC and PC by GMU

• Master Client (controls client configuration)
– TLMC by GMU

• Platform: Windows now; Linux & MacOS Fall’05
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NEW Software Components
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NEW Open Source Server Software
Usually on Linux Platform

• Live class
– Transport Layer Multicaster (TLM) by GMU

• Playback/Record
– PLAY/REC by GMU, with help from NPS

• Database
– MySQL widely used relational DBMS

• Webserver
– Apache with PHP widely used Internet-wide

• Web portal
– NEW Course Management pages by GMU

• Platform: usually Unix; Windows possible
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NEW Web Portal
• Simple interface to complex functions

– Software load and test
– Live access

• Multiple client configurations from webpage
– Playback

• Multiple client configurations from webpage
– Chat rooms

• Focal point for course management
– For instructors, database management and statistics
– For administrators, server and webpage management

• Scalability
• NEW won International Competition for non-

commercial Web-based education software
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Operating Costs Per Classroom
Using NEW with existing electronic classroom

• One Linux server
• Small fraction (<10%) of a system 

administrator’s time
• Two graduate student Information Technology 

Assistants
– provide class setup
– monitor outgoing session quality
– post recordings, etc.

• Network cost
– if usage grows beyond existing capacity
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GMU MSCS Degree

• 30 credits Computer Science graduate study
• Specializations

– Systems and Networks (now online)
– Artificial Intelligence
– Image Processing and Graphics
– Parallel and Distributed Systems
– Software Engineering

• Breadth requirement
– Courses from 3 specializations
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GMU MSCS Online Courses

BiannuallyPerf Analysis of Computer NetworksCS 756
BiannuallyAdvanced Computer NetworksCS 755
BiannuallyConcurrent Software SystemsCS 706
BiannuallyAdvanced Network ScienceIT 657

AnnuallyComputer Communications and 
Networking

CS 656
BiannuallyAdvanced CompilersCS 640

BiannuallyFoundations of Parallel ComputationCS 635
AnnuallyObject-Oriented Design PatternsCS 631
AnnuallyAnalysis of AlgorithmsCS 583
AnnuallyIntroduction to Artificial IntelligenceCS 580
AnnuallyOperating SystemsCS 571
AnnuallyLanguage ProcessorsCS 540

Offered at LeastCourse NameCourse Number
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Initial Student Outcomes
Grades – “No Significant Difference”
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Student Course-End Survey

Satisfied with learning online
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Typical online student comments: The online mode allowed me to 
attend the lecture without commuting to school… I never head a 
problem connecting to NEW server and joining the class… one simply 
logs into the system and chooses a live connection from a web page 
menu … I find NEW to be a great tele-learning tool.
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Summary/Conclusions

• Online delivery increases accessibility of education 
• Simulteaching with synchronous plus asynchronous 

delivery minimizes costs and additional faculty time
• Network EducationWare provides these functions in 

free, easy to use software for academia
– See http://netlab.gmu.edu/NEW to download

• GMU has used this approach to extend its MSCS 
online to reach more regional students

• Results are highly promising
– Enrollment, grades, student evaluations all good


