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Comments about Project #3 and Help for Project #4
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Purpose of the distributed testbed:

1)
to run testing on parts of a large system in parallel to shorten the time to completion

2)
perhaps more important, to isolate need to know about testing details to each piece, so testers for one piece don’t need to know anything about the setup, configuration, version numbers, or test details about another piece.

How it is supposed to work:

1)
communicating through a reusable COMM layer, make calls on parts you depend on, and get test results from those parts if you are a Testmaster.  Note that these two things require different kinds of operations of the part you depend on.  It must do BOTH of these things concurrently – run its own tests to supply you with data later and respond to your requests for service.  So if you are a parser using a tokenizer, being tested remotely, the tokenizer must run tests on itself to insure that it is correctly generating tokens, but also supply you with tokens from a stream you specify, and it must do these things concurrently if we are to achieve Part 1) of our purpose.

2)
If you are Testmaster, control testing by issuing start, pause, and stop commands, and, when testing is complete, request test results from the parts you depend on, that you then use to prepare a test report that includes yourself and everyone you depend on.  Note that there may be several concurrent Testmasters running at any one time.  Perhaps the application, say a dependency analyzer, is a Testmaster, but you also, for your own purposes have assumed the role as Testmaster.  That means that at one time you are both Testmaster and TestSlave.

Note that there are at least two possible ways for the parser, from the example above, to make service calls on the tokenizer on which it depends.  It can either make real time calls over the COMM channel (more on that in a minute) or it can, before it begins running its own tests, request the latest build, as single dlls, for each of the parts on which it depends, in this case, the tokenizer, and make calls on the dll (more on this in a minute, as well).  Each of these schemes has its own advantages and disadvantages – surprise, surprise!

Implementation Issues:

1)
COMM channel.  It is highly desirable that the COMM channel be reusable, so you don’t want to directly bind to a particular function signature, as in straight-forward use of .Net remoting, because that would mean that every time you communicated with another party, you would have to design a specialized remote object and then build its proxy.  Since there are N parts, each communicating with (N components on which you depend, there are (N2 remote objects and proxies to build, where 0 < ( < 1.

There are three solutions that avoid this binding:

a.
Use sockets and pass messages so that each sender posts messages and each receiver gets messages.  This is a universal interface over which we can send xml messages and binary data as well, by base64 encoding it (there is direct support for that in the FCL, and an example in the class directory).

b.
Use remoting and pass messages so that the remote object is fixed for all applications.  It simply puts messages it receives into a queue, and does the same for messages it wants to send.

c.
Use remoting with a standard remote object that calls execute on an object you supply for each application that knows about the functions it should call.  So you have a standard COMM channel, based on remoting, and supply small, simple command objects tailored for the sender and receiver needs of each application.

Of these three, I favor the first two as being the simplest for applications to use, that’s why I required message passing.  You may feel differently, but will still be held to the message-passing requirement.
2)
Now, getting back to the service calls.  When running tests I need the services of the parts on which I depend, but that has nothing to do with their testing operations.  So, I can either make calls to the remote parts somehow, or get a dll on which to make those calls, somehow.  Now let’s talk about the somehows.

a.
Direct calls:
Since I am using message passing rather than RPC, I will need to build an adapter that I will compile with the Parser that has a getToken() interface.  The adapter sends a message that askes for a token and then blocks on its receive queue until the reply message arrives.  I will need to build N adapters (which is probably much less than (N2), one for each component.  Each higher level component that calls a given component will use the same adapter.  

There are issues about possible intervening messages that you can address with priority queues (hi for synchronous messaging and normal for asynchronous messaging) or with a comm. Channel dedicated to these calls.  Note that the adapter has two parts: on the caller’s side it has a function for the application to call that sends a message, wrapping up any parameters as part of the message, and a receiver on the called side that accepts the message, unwraps it and makes a call the call, then builds a reply message to send back.  This all sounds complicated but isn’t really if you just sit down and do it.  Basically we are building an RPC simulator over a message-passing comm. Link.

b.
Get a dll:
Here, we have to provide a message that requests the latest dll.  The receiver will have to open the file, read its binary data, and base64 encode it to get a string of characters.  This is sent as a message.  The receiver then converts back to binary and saves it.  Then, when it begins to run the test one of two things has to happen.  If the tester is run as a separate process, then we can simply load the dll into the application’s bin directory and it will be loaded and used.  If the application is run as a separate thread in the same process then you can’t get the loader to dynamically bind to the dll since you aren’t loading a process.  You can, however, load the assembly as I demonstrated in the DllLoaderDemo that I put in the class code folder a couple of days ago.

I may provide some more demonstration code if I get enough time.  

So now everyone is really terrified!  How on earth will we implement that.  Well, I’ve given enough demonstration code to get you started and may provide a little more.  However, you don’t need to build all this to satisfy the requirements for Project #4.  To satisfy those requirements you could simply copy, with no support from REMTEST, the remote dlls needed by each piece, and run the tests, using message passing to return test results, start, pause, and abort tests.  That is all you are really required to do.  Yes, there are some little details in requirements 7, 8, and 9, but nothing at all complex.

So then, why on earth did we just go through all this complicated explanation?  We did that because considering all these ideas is what it takes to make a real, functional, distributed test system, which is the whole purpose of writing an OCD.  So, this is directed at helping you write an informed OCD for project #3, and helping the adventurous among you implement some part of it for project #4.

