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Distributed Medical Diagnosis using an Event-Notification System

Project Proposal

The project will use Siena (Scalable Internet Event Notification Infrastructure) as an underlying publish/subscribe event-notification system.


1. Preliminaries
Publish/subscribe event-notification services emerged as a natural paradigm for building software systems that are distributed over wide-area networks. Event-based style of developing component-based software architectures essentially provides means for modeling of the interaction of components. Each component “emits” an event to inform the other components that its internal state has changed; to request service from other component; etc. The foundational infrastructure of architectures which enable this kind of behavior is th event service, which can be viewed as a “glue” that ties the components together. Conceptually, the event service
 can be viewed as a network of servers that provide access points to clients which, in turn, use the access points to:

· advertise  the information about the events which they generate;

· publish notifications containing that information;

· subscribe for notifications of interest

Subsequently, the service uses the same access points to notify the clients by actually delivering any notification of interest.


2. Project Description
The goal of this project is to develop a Distributed Medical Diagnosis Consulting (DMDC) system. The DMDC should enable automated on-demand collaboration among physicians in a distributed environment. There are two basic categories on physicians:

( Physician in charge – the one who has received a particular patient;


( Consulting Physician – the one(s) who provide their opinion about a diagnosis and provide their


expertise about a possible counter-indication among medications.

It is a responsibility of the Physician in charge to decide when to “close” a particular announcement and he can also specify a time-constraint for it. Thus, the system will consist of two programs:


( phinc (physician in charge)


( cophys (consulting physician)

Physicians in charge will use the  phinc program to:


1. Post the current case for which they would like to share opinions


2. Receive suggestions for the cases posted


3. Terminate a specific case that they have posted.

Consulting physicians will use the cophys program to:


1. Specify that they have knowledge about particular disease/set_of_symptoms


2. Receive notifications that someone is interested in their expertise


3. Post a particular opinion.

Both the Physicians in charge and the Consulting Physicians must express their information in a structured manner. The purpose of the structure is to allow the Consulting Physicians to select cases that they are most qualified for. For example, a particular Physician in charge may announce something like:

in_physician = “Johnson”

case = “id17276”   (to protect the privacy of the patient…)
symptoms = “upper-right stomach pain; fever”

tests_done = “white blood-cell count = 150000 units”

category = “infectology”

possible diagnosis = “hepatitis A”

confidence = “0.6”

therapy = “essenciale_forte”

A Consulting Physician, on the other hand, may express his expertise like:

category = “infectologiy”

specialty = “liver diseases”

symptoms = “upper-right stomach pain”

After receiving some notifications, a particular Consulting Physician may respond as follows:

              c_physician = “Marks”

              in_physician = “Johnson”

              case = “id17276”

              suggested tests = “SGPT; SGQT”

              possible diagnosis = “hepatitis B”

              medications interaction = “(essenciale forte: RadexX; RadexY)” 

              confidence = “0.8”

Whenever a Physician in charge makes his decision about the diagnosis, he notifies his peers announcing that a particular case is closed:

in_pysician = “Johnson”

case = “id17276”

closed

Note that a communication between two physician may go via email or a telephone. The crucial assumption for this project is that when a particular Physician in charge announces that a particular case is closed – the process, as such, is terminated in Siena.


3. Contact and Support Information
The Siena software has APIs for both C++ and Java (thus, the “lingo” is your choice). For further information about how to download and install Siena on a particular platform (again, generously, your choice) contact Goce Trajcevski (goce@ece.northwestern.edu).

� The event notification services, in a sense, complement the other general-purpose middleware services (e.g., point-to-point and multicast communications).





