COMPUTER SYSTEMS RESEARCH 
Portfolio Update 3rd Quarter 2009-2010 
Research Paper, Poster, Slides, Coding, Analysis and Testing of your project's program.  

Name: ______Joe Fetsch_______, Period: ___5_, Date: ___3rd quarter________ 

Project title or subject: ____Smallpox Bioterrorism Scenario Computer Modeling in Python_____ 

Computer Language: _____Python__ 

Note: Now for full credit on all assignments you must provide specific plans and work using a degree of sophistication of algorithms and data structures at or beyond the level of APCS, AI 1/2, Parallel 1/2.  Using shell programs or code available on the Web or in  a book is not sufficient for full credit.  You must provide actual development of your own code and research, analysis and testing of this code of your own.   Be sure to list specific data structures, algorithms and coding you are doing at a sufficient level of sophistication for full credit.   Also for full credit, you cannot merely repeat the same algorithms/data structures week after week – your program and your learning need to be evolving at a sophisticated level.

Describe the updates you have made to your research portfolio for 4th quarter.

1. Research paper: Paste here new text you've added to your paper for 4th quarter.  Describe and include new images, screenshots, or diagrams you are using for 4th quarter. 

Specify text you've written for any of the following sections of your paper:

\subsection{End Scenario Testing and Results}

\subsubsection{Expected Results and Value to Others}

\subsubsection{Quarantine Scenario}

\subsubsection{Quarantine Data (Appendix 1)}

\subsubsection{Vaccination Scenario}

\subsubsection{Vaccine Data (Appendix 2)}

\subsubsection{Comparing Quarantine and Vaccination}

\subsubsection{Results}

i.e. last about 8 pages of the paper

2. Poster: Copy in new text you've added to your poster for 4th quarter. 

List the titles you're using for each of your subsections.  Include new text you're adding

· Subsection heading: ____Results and Conclusions______

Figures 1 and 2 show sample runs of the program: 



Figure 1 is a visual depiction of the social interactions between the agents: the closer two agents are to each other, the more time the two people represented would spend together.  No quarantine or vaccination has taken place yet.


In this particular scenario, a quarantine would be very possible, and, if a quarantine was implemented, would likely have a death toll of around 750, with about 2000 people having been infected out of 5000: in a larger scenario, in which the infected travel to other areas, the expected fatality rate would be around 15% and the expected infection rate after two and a half weeks would be about 40%.  In a vaccine situation, the fatality rate would be around 600 with 2000 people being infected: only a 12% fatality rate compared to the quarantine scenario's 15%.


Running multiple simulations for several lengths of program, the expected results of the simulation depending on when the quarantine and vaccination are implemented are found: because a military quarantine is much easier to implement than creating, producing, and distributing a vaccine to a new, weaponized disease, the times at which the quarantine is simulated are much earlier after the attack than the times at which the vaccine distribution is simulated.


The quarantine simulation (Figure 4) tends to simply end the simulation, and can easily be calculated without the simulation: on average, the number of people who have been infected *0.36 is a good estimate of the fatality rate of the simulation.


The vaccination scenario (Figure 5), on the other hand, varies with the time at which the vaccination began with regard to the start of the attack.  Because those who have recently been infected are likely to recover, the fatality rate of a vaccine scenario is lower than that of the quarantine scenario IF they occur at the same time after the attack.  However, as mentioned earlier, a quarantine is much easier to implement, so the quarantine may still have the best results on the fatality rate in a real world situation.


This must, however, be compared to the moral dilemma of taking away the rights of the citizens who, while they may be infected, do not want to be controlled and refuse to forfeit their rights: the vaccination holds the moral ground, but the quarantine gets the job done quickly and efficiently.


This leads to the question that must be answered by the government whenever a situation of this type arises: “What is more important, the lives of the people, or the rights of the people?” 

· Subsection heading: __Discussion___   and text:

Python is used in the final project in which a simulation of the scenario described above will be run.  A full military quarantine on the city in which the initial infection takes place, where all agents can no longer travel, reducing the risk of infection of other agents nearby to zero, or the creation of a vaccine, produced, and distributed, where agents become immune and the chances of an agent recovering from infection, if administered soon after infection, are high, are two possible outcomes of the simulation. Data from simulations is used to compare an effective method of control (quarantine) to a moral high ground (vaccination).

· [image: image1.jpg]‘Trial Healthy Carriers Prodrome Tmmune Deaths
1 39 69 29 2722 1741
2 69 o1 a1 2620 1603
3 3 20 11 3020 1705
1 101 57 25 2778 1757
5 0 2 1 2987 1801
6 2 1 1 3067 1817
7 302 127 40 1692
H 63 51 27 1700
9 0 1 6 291 1818
10 36 38 26 2995 1692

Average 615 36 216 2863 17326




Subsection heading: ____Picture____   and text:

Figure 4: the above graph shows the average results of a run in which quarantine has been implemented at varying times after the initial infection.

· Subsection heading: ____Picture____   and text:
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Figure 5: the above graph shows the average results of a run in which a vaccine has been implemented at varying times after the initial infection.

3. Presentation slides: Provide a brief outline summarizing the main points of your presentation for 4th quarter

Scenario – same as project goal for the entire year

Smallpox – a brief overview used to define the importance of the work being done

Agent structure – a definition of the agent to provide a better understanding of the mechanics of the simulation itself

World structure – a definition of the world the agents exist in and a clarification of the type of visual model used

Quarantine – time spent here to detail work done during the 3rd quarter.

Description of why the quarantine is important and why it cannot be predicted

Vaccine – time spent here to detail work done during the 4th quarter.

Analysis of the data including: 




several sets of data for each trial




several trials for each possible scenario

Overview of results

Conclusions

Room for improvement

4. Coding: attach new code that you wrote 4th quarter. Describe the purpose of this code in terms of your project's goal and research.  Also provide clear commentary on the main sections of your code.

-Lots of work on the vaccine section of the paper – research to determine possible side effects of the vaccination on an agent with a weakened immune system (fatality rates still exist today with a vaccine that has been under work for over 30 years)

-Lots of data gathering (and one error after a large amount of data had been collected: had to recollect the quarantine data)

-versions of program created for each data collection: Q30, Q45, V60, etc.

-Research had been turned in already

def vaccinate(agent):             #    this is the 4th quarter project function w/research


#if within X spaces, vaccinate 


#options for degree of ring vaccination available – not enough time


#
just mass vaccination


if random.random()<=(1.0/1000000.0):



return 0 # agent dies


if agent.disease[0] == 'healthy':



agent.immune = True 


elif agent.disease[0]=='carrier':



if agent.disease[3]<=2.01: #full recovery if vaccinated within 2 days of infection




agent.immune = True




agent.disease=['healthy','',False,0,0,0]



elif agent.disease[3]<=4.01: # quadratic chance of full recovery 2-4 days




if int(0.499+12.0*random.random())+4>=(agent.disease[3]**2):





agent.immune = True





agent.disease=['healthy','',False,0,0,0]



elif agent.disease[3]<=7.01: # quadratic chance of greatly increased chance to survive if less than 7 days




if int(0.499+33.0*random.random())+16>=(agent.disease[3]**2):





agent.resistant=True # guaranteed the agent a much greater chance of survival

#1,000 of every 1 million vaccinees will have a serious reaction to the vaccine - unneeded b/c no movement anyway

#every vaccination has a 0.1% chance of being stricken with a prodromal-type reaction

#move 60% as often (multiply by 0.6) but without adverse reaction by others around said person.


return agent

______________________________________________________________________________________________________________________________________________

def vaccine():


printstats()


global vcondition, time,vtime, agents


if not vcondition:



print 'Vaccine developed and distributed at time =',int(time/6),'days after attack'



vtime=time



vcondition=True



for each in range(len(agents)):




for each1 in range(len(agents[each])):





agent=agents[each][each1]





if isinstance(agent,Agent):






agents[each][each1]=vaccinate(agent)

       5.  Testing, Analysis – specific listings/descriptions of the tests and analysis you've done this

             quarter. 

This quarter, I have implemented vaccination and quarantine functions.  Running multiple simulations for several lengths of program, the expected results of the simulation depending on when the quarantine and vaccination are implemented are found: because a military quarantine is much easier to implement than creating, producing, and distributing a vaccine to a new, weaponized disease, the times at which the quarantine is simulated are much earlier after the attack than the times at which the vaccine distribution is simulated.

The quarantine simulation tends to simply end the simulation, and can easily be calculated without the simulation: on average, the number of people who have been infected *0.36 is a good estimate of the fatality rate of the simulation.

The vaccination scenario, on the other hand, varies depending on the time at which the vaccination began with regard to the start of the attack.  Because those who have recently been infected are likely to recover, the fatality rate of a vaccine scenario is lower than that of the quarantine scenario IF they occur at the same time after the attack.  However, as mentioned earlier, a quarantine is much easier to implement, so the quarantine may still have the best results on the fatality rate in a real world situation.

This must, however, be compared to the moral dilemma of taking away the rights of the citizens who, while they may be infected, do not want to be controlled and refuse to forfeit their rights: the vaccination holds the moral ground, but the quarantine gets the job done quickly and efficiently.

This leads to the question that must be answered by the government whenever a situation of this type arises: “What is more important, the lives of the people, or the rights of the people?”

6.  Running your project – describe what your project's program actually does in it's current stage.     

            Include current analysis and testing you're doing.  Specifically what have you done this quarter.

See above, also: 

The implementation of quarantine to my project will be included in the last few pages of my paper eventually, along with vaccine.  They are used to provide more realistic statistics for the simulation if a vaccine is developed or a quarantine is implemented early, both of which cannot be predicted by any means, as neither has been done yet in the United States.

Success will be judged on the more focused data for the end situation as opposed to something with more spread such as in this chart:
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experiment 7 is a great outlier in this case, with luck, cases such as this will not exist after implementing quarantine and vaccine.

The data has been gathered, and the charts detailing the data are in the paper, on the poster, and in the presentation.

7.  What is the Final focus and statement of your project for this year? 

Gathering and summarizing the data that I have collected over the past few weeks.


The quarantine simulation (Figure 4) tends to simply end the simulation, and can easily be calculated without the simulation: on average, the number of people who have been infected *0.36 is a good estimate of the fatality rate of the simulation.


The vaccination scenario (Figure 5), on the other hand, varies with the time at which the vaccination began with regard to the start of the attack.  Because those who have recently been infected are likely to recover, the fatality rate of a vaccine scenario is lower than that of the quarantine scenario IF they occur at the same time after the attack.  However, as mentioned earlier, a quarantine is much easier to implement, so the quarantine may still have the best results on the fatality rate in a real world situation.


This must, however, be compared to the moral dilemma of taking away the rights of the citizens who, while they may be infected, do not want to be controlled and refuse to forfeit their rights: the vaccination holds the moral ground, but the quarantine gets the job done quickly and efficiently.


This leads to the question that must be answered by the government whenever a situation of this type arises: “What is more important, the lives of the people, or the rights of the people?” 

Similar results to this are taken into account.
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