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Review of:

Net Aware BitStreams that Upgrade FPGA
Hardware Remotely Over the Internet

•Paper by:
–Steve Casselman and John Schewel
–Virtual Computer Corporation

•Published in:
–Proceedings of SPIE, ITCom 2002
–Boston, July 2002

•Original copy on-line as:
–http://www.arl.wustl.edu/~lockwood/class/cs6812/NetAware.pdf

•Survey by:
–David V. Schuehler
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The Challenge

• Create Tool to Upgrade Remote Hardware over
the Internet
– Has rich feature set
– Supports multiple platforms
– Provides object oriented solution

• Create Intelligent Bitstreams that
– Know where to go
– Know what to do when they get there
– Can report back when they’ve completed
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Style of the Paper

• Conference paper
– Reads as a sales brochure
– Trying to sell Hardware Object Technology

• Small number of references
– Half of references are by same author

• Missing competitive analysis
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Deploying Hardware for In-System Upgrades

• Requirements
– Transmit bitstream
– Configure remote hardware
– Verify functionality

• Methodology
– Simple interface
– Robust feature set
– Delivers bitstreams to remote locations
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6 Keys to Remote Upgrade Methodology

• Single Design Methodology
– Works with either embedded systems or any standard O/S based system

• Portable and Customizable
– Cross-platform capabilities
– Flexible API with functional controls

• Wide Configuration Support
– Partial configuration
– Target multiple devices

• Robust Upgrade Architecture
– Push upgrades from central location
– Version control
– Target instructions

• High Reliability
– Remote and automatic upgrades
– Security
– Compression

• Low Maintenance Cost
– Cross platform migration
– Reusable code
– Easily adapted to new hardware
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Hardware Object Technology (HOT)

• Developed by Virtual Computer Corporation

• Provides transportation link between bitstream
generation and their run-time use

• Hardware object is a self-contained object that
contains data and methods
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HOTMan Application Program

• Creates Hardware Object File
– Input

• user bit file: <name>.bit

– Output
• Static array file: <name>.hot
• Dynamic file: <name>.dll or <name>.so

• Provides Program Control and Delivery
– HOT API
– JAVA
– C++
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Hardware Object Generation
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Hardware Object Content

• File Management Control
– Compressed user bitfile

• Document Control
– Author
– Creation date
– Security information
– Comments
– Version control

• Target Location ID
– Remote system identifier

• Network Deployment Protocols
– Network commands and addresses

• Object Methods
– Deployment
– Verification
– Testing
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Hardware Object

• Provides foundation for delivery solution

• Knows where to go

• Knows what to do when it gets there

• Reports back with final status
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Design Flow
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Application Programming Interface

• File Manipulation

• Compression/Decompression

• Data Retrieval
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HOTMan Bitstream Management Environment

• HOTMan application
– JAVA based program
– Creates of objects
– Manages of objects
– Distributes of objects
– Activates objects via RUN feature
– Operates in Client or Server mode

• MakeHot application
– Command line program for creating objects

• HOT API
– Supports C++ programming environment

CS6812: Research Seminar on Reconfigurable Hardware 14

HOTMan Main Window
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HOTMan Components

• Client Side
– HOTMan program
– HOT dynamic library

• Bitstream conversion
• Activation

• Server Side
– HOTMan server program
– HOT dynamic library
– HOTJTag dynamic library

• Upgrading hardware via JTag probe

• Programming API
– Allows user to develop custom solution
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Remote Programming Environment
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Implementation

• HOTMan averaged 54% bitfile compression
– Doubles the number of configurations that can

be stored in a PROM
• Not really true

• Flexible Hardware Object Technology
– Supports Windows, Linux, or embedded target

environments
• Target Limitations

– Processor at end system
– Network connectivity
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Potential Cost Savings

• Bitfile compression could reduce the number of
PROMs needed

• Direct Remote programming could eliminate
PROMs altogether
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Example

• Location of Remote Target

• Ugrade Operation
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Server Side Setup

• Copy HotJTag Library to Target Server

• Connect Parallel JTAG Cable on Target
System

• Run HotMan as Server on Remote System
– Listen on port 455
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Client Side Setup

• Start HOTMan Client

• Open HOT File

• Execute HOT File by Pressing RUN Button

• Check for Completion Status
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Aviation & Satellite Environment
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Conclusion

• Relevant Topic

• Reads as Advertisement

• Weak References

• No Comparative Analysis


