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CORBA BACKGROUND

What is CORBA? As a starting point, CORBA stands for Common Object Request Broker Architecture. But what does that mean? In it’s most basic form, CORBA is simply a method of communication between computers. Similar to UDP (User Datagram Packets) and TCP (Transmission Control Protocol), it actually takes packet level communication to a new and higher level where computers communicate through objects rather than packets. This method of communication does have its advantages. Probably the most obvious would  be that the programmer does not have to worry about packets or anything at that level at all. He/she would not have to worry about issues such as mux-ing and de-muxing information to and from packets, network message loss, and flow-control. This would allow the programmer to focus more on the true goal of his/her program rather than the intricacies of network communication. However, like all high level programming, communicating at a higher level has its price. By alleviating the programmer from dealing with packet communication, the programmer loses control over how program information is sent and received. Another major advantage of communicating through objects is its scalability. Objects enable a program become more distributed by being able to call methods and variables of other programs on other computers elsewhere. To top that off, the fact that CORBA is platform and language independent, augments the wide-array of resources and objects that a program can use.


We now know that CORBA communicates through objects, but how are they actually communicated through other computers? Lets say that we have several computers which would like to share program objects and others that need to use those objects. In order to share and use objects, they must be able to communicate to and from a theoretical “CORBA Bus” that connects all interested computers. An is needed Object Request Broker (ORB) to enable programs to share their objects on this bus. This ORB acts as an intermediary or “broker” between the program and the “CORBA Bus”. In other words, all communication between other CORBA-enabled programs and the current program must go through the ORB. This makes CORBA a common architecture of Object Request Brokers.


Object Request Brokers are language and platform specific but all adhere to a set CORBA standard. This is very similar to Sun Microsystems’s Java Virtual Machine (JVM) where each JVM is specifically written for each architecture but all adhere to the Java standard. This is what makes Java platform-independent. CORBA is the same way except that the ORB is written to be both language and platform specific. In our TINI project we use JacORB, a free ORB written in Java. This allows it to be platform-independent but can only be used with Java programs.

A CORBA MEDICAL APPLICATION: TeleMed

One exciting example of CORBA being applied in medicine is in patient records in health care. Currently, the vast majority of patient records are still paper based – written on paper and filed away in file cabinets. There is an large effort to rapidly computerize these records done individually by hospitals, HMO’s and Community Health Information Networks. Obviously there are large gaping problems with the current method of using and maintaining patient records. First of which, in both the cases of paper-based records and computerized records, is that patient records are extremely fragmented. Even in a computerized patient record in one hospital, it would be difficult for another healthcare provider to find out where this record is and retrieve it. For example, if a patient from the mid-west happens to seek health care in the west coast, a doctor on the west coast would either simply verbally ask the patient of their medical history, or spend a several days trying to track down the patient’s HMO’s and doctor’s  for the patient’s health records. Let us further assume that this patient has a history of chronic medical problems. This could mean that the sheer amount of records and x-rays could be several feel thick, be very unwieldy and difficult to compare with other patients with similar cases. Also, even if this doctor obtains the records, he still cannot be certain that the records are up-to-date. All these factors can potentially detriment the quality of health care that the patient receives.


The solution that a group of researchers in the Los Alamos National Laboratory, spear headed by Dr. David Forslund, came up with is a unified “virtual” patient record system called TeleMed. The criteria they came up with for this solution was that it must be: inexpensive, widely accessible,  scalable platform-wise, scalable load-wise, scalable content-wise, able to support both synchronous and asynchronous access, able to support simultaneous access in-terms of record consistency and last but not least, the solution must be secure. They also recognized that CORBA was able to meet almost all these criteria, especially in terms of scalability, which is one of CORBA’s strongest assets. 


TeleMed incorporates all this by creating many object-oriented databases (OODB) which have ORBs that allow them to communicate with the CORBA Bus. These databases basically hold many sets of “patient” objects in which many other objects, varying from static x-rays to dynamically changing heart-monitors, are connected to. Then finally there is the TeleMed Viewer itself which also has an ORB that connects to those OODB’s and queries for patients. The unique aspect of TeleMed is that the information is really not held on the OODB’s, thus these DB’s do not have to be as large as an ordinary relational database. All the information is distributed throughout the TeleMed CORBA network even though to the user, all the information seems to be all in one central server.


Personally, I believe the Virtual Patient Record systems is an excellent use of CORBA in practical and much-needed applications. It truly exploits CORBA’s strongest areas such as scalability. However the only problem that I can see is that TeleMed can only be effective is the entire industry cooperates with this solution. This may be an issue that is difficult to resolve since many hospitals and HMO’s have already computerized their records in-house.

OUR APPLICATION OF CORBA: THE TINI BOARD


Our application of CORBA in its simplest form is to enable tools and appliances in medicine to have its data distributed and manipulated. Currently, most appliances in medicine such as heart beat monitors, the Polaris Tracker are not designed to have its data distributed in a scale in that CORBA can bring it to. These most of these appliances merely have a serial port designed for peer-to-peer data access. However we plan to bring it to another level by putting an ORB on to the TINI Board and have a program that will “Object-tize” the appliance for manipulation with CORBA. In fact, our project potentially could be included with the TeleMed project and their object-oriented databases.


CORBA is an excellent choice of platform to distribute data since it potentially has such a large reach to users. This scalability is a perfect match when there is a large number of different appliances that need to have its data manipulated. 

