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1. Server Load:

a. Issue: There are scenarios where keeping files only on the testbed will cause an untenable load on the server due to file download requests.

b. Resolution: Cache most recently used files on each client, making the system a distributed file management system.  Clients record when they log-in.  Each time they do, they request the server to send any manifests that have been created or updated since the last time they logged-in.  Files are not sent until the client attempts to open them or build the module, and only then if they are not already in the client’s cache.

2. Versioning:

a. Issue: Every time version numbers change, the project file has to change or it won’t build in the IDE.
Resolution: build a conversion tool.

b. Issue: If we reversion every time a new dependency is added there will be an initial explosion of versions.
Resolution: provide an open flag in the module’s manifest.  If open, changes don’t affect version number, but the module can’t be built.  It is considered to be incomplete.

c. Issue: It is not uncommon to make two different modifications to the same source file, in parallel.  For example, we may need to use a component in more than one place in the system, but its interface or semantics have to be slightly different.  How do we manage a branching version tree?
Resolution: We don’t!  We try to build adapters so that the used component can stay the save for both applications, and the adapter(s) have their own versions.  If that is not possible, we  start a new branch by giving one of the modified components the next version number, and the other component gets a new name and starts a version 0.
d. Issue: should version numbers be encoded in filenames, e.g., myModule.2.xml, or should we use some other approach?
Resolution:  This file-naming scheme assures that there is only one copy of any given version in a directory and allows us to easily treat each version as a separate entity.

3. Uploads:

a. Issue: How do we control versioning when two or more developer’s are modifying the same module?
Resolution:  You don’t.  Each module has an RI and only that RI can submit a new version of a module.  The server supplies a new version number for each new file.  Should all files in a module have the same version number? (no)
b. Identity: Each source and test driver file needs a unique identity.  Versions provide the nominal identity but are not foolproof.  We want to be sure that a file has not been changed without changing its version number.
Resolution: Provide a GUID – part hashcode, part text identifier.
4. Notifications:

a. Issue: How do we send notifications to clients that may be disconnected?  Does the server have to track which clients are currently reachable?
Resolution: The server attempts to send a notification message.  If that fails, it simply posts the message to a storage area that each client is obligated to check when logging-in.
5. Storage Space:
a. Issue:  Is the testbed working set going to be too large?
Resolution: Estimate working set size, e.g.:

 
WSsize = Nprojs * Nmods * Nlines * 50 bytes

Won’t be a problem.
6. Security:
a. Issue: Software is a valuable asset.  How do we avoid theft from outside?
Resolution: Encrypt everything on server.  All encryption and decryption is done on client, so server contents are always protected.  Manifests are kept in clear text.  All clients have certificates that must be renewed periodically.  Certificates are checked before anything is extracted.  Does IPv6 allow us to reliably check destination?

b. Issue: How do we avoid theft from within?  
Resolution: Monitor all downloads by client.  Use biometric authentication.  Prosecute unauthorized access.
7. Dependency:

a. Issue: The testbed is required to provide dependency information.  How do we do that?
Resolution: show manifest linkages in a tree view, always available on each client.  If we build a graph of that as well, its transitive closure provides both direct and all indirect dependencies.
b. Issue: Wouldn’t inverse dependency be useful?  If so, how do we evaluate that?
Resolution: Inverse dependency would be very useful!  Knowing what modules depend on this module tells us what may break if we change it.  If we build a dependency graph, its inverse is simply its transpose, and, as before, its transitive closure shows all the direct and indirect relationships.
8. Intranet versus Internet:

a. Issue: how do we support both intranet communication and internet communication?
Resolution: there seem to be two alternatives.

i. Use the same communication system for both, e.g., Use local IP addresses to communicate with intranet servers just like the internet version.  This is easier to build and maintain, but has some significant performance issues.  TCP/IP over binary channel will be more efficient than HTTP/Soap transactions as part of a web service.

ii. Build different communication systems.  This implies that we need a pluggable communication layer, so a message-passing architecture may be the easiest to use.
