
CSSE220: Example Design Problem 
 
 
 
 
For maximum benefit, I encourage you to attempt to solve these 
problems yourself before peeking at the solutions document. 
 
 
 
 
 
 
This document includes example problems and space for you to write in 
solutions. In every case, the instructions are: 

1. Identify the problems with Solution A & B using your design principles 
2. Design a new solution that solves all problems 

 
 

List of Design Problems: 
1. Supercomputer 
2. Announcements 
3. State Hospitals 
4. VideoGame 

  



Supercomputer  
The astronomy department maintains a supercomputer that everyone wants to use. 
Astronomers submit tasks to the supercomputer that consist of a series of datasets that must be 
processed independently.  Each task includes a name, priority, and an email address where the 
results should be sent.  Each dataset just has data.  Given a dataset, it is possible to compute 
an estimate of how long it will take to run.  The department agrees that the supercomputer 
should process datasets in priority order, and when priority is equal the supercomputer should 
select the dataset with the smallest estimate runtime.  However, it must be possible to change a 
task's priority after it has been submitted. 
 

Solution A 

 

Solution B 

 

 
 

http://www.plantuml.com/plantuml/img/bL3BJWCn3BpdAwoUMhJy0YTwf09jKSzcrmXhasmKEr8hr7_7-s9La92u98wT6S-CT1mJPWmWUl5aP-P6I_3EDHv5e2w9SjE7L9Jo4tA4JmVmWR7rz9pxXaGETDP7L1JIxUvxM9Utm7f4wROH0rMGClUPzL811MHVGJjXPCMy9kiPxVJn1sxdhhEcKv-xbqA5HYtbRn20_4l9EyVsrj5roM9erQJZLXjs1sERosNz_DmFl5OFn7RD-Ur5EPZMCQKqXNUpvdVOzm-hMxVwjlRcRhC8-W80
http://www.plantuml.com/plantuml/img/bL7BIiH04BpFLpHxsfNiBtXIRueInNERj3faNaptW8lilpkFnC0612-PK5rLKrt3atO18rfWEHdAtwW7ITOeDHXaXZu5YeEt8Gd5UzGElXN09xhHq6Fq0p4_q9VSe22Jx0-_mpwzMItFoDFUeQKEGjG-QZbrG1QrwM1i6burBo5ZsROHBtG7TPuplVeuFILALBEalqK0_AyaxzgDbnlD-z-oQ9llklDncSxAGWgjZStal5HP4jJ49KKLj1Zvj-POcSMZ9wdaufEF3seRLB_jenoFrsijQYqemxkhtMAe5kCC5xSjiQ0_


Your Solution: Problems With A 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Your Solution: Problems With B 
 
 
  



Your Final Solution 
  



Announcements 
On a particular website, users log on with a username and password.  Once logged on, they 
can make announcements that have their username, the current date and some text associated 
with them.  The website also has a feature where you can search for announcements.  Given a 
search string and announcement, an algorithm can compute a similarity rank in the range of 
0-100.  The results are then sorted in similarity rank order. 
 
Solution A 
 

 
Solution B 

 

Your Solution: Problems With A  

http://www.plantuml.com/plantuml/img/PP1DQiD038NtSmgHbHFQ2tGH4ffjeTJq068iuY4piXbfQ4tftJjoVcpeHaBIuxqF7KGnQqdHoINmY1aJY4wHQit1pnVd8uh06mR-SG0zSXVflQw-XjozzkGl3HIXp9Ze2SRR0ROFxP5vAEmf4QiqYrJfMnVLASWOSMe9i-y_I4giOfcdjhBmUUj-RoYVrGACnNnUu7gkuoDxjVC6UATjxWgBFPEkoPh5VxsUSpfKgis0pN98Or6wahOXXOWvwFGFrZxsl8VDRZCJEojrNhkx0t5dJ_u3
http://www.plantuml.com/plantuml/img/LP5BRiCW48RtFiKeArAb5yYYIjHkMrLrUu0HZ68K65imABMgths0qvXiO1xVF7uuHC4WoRikdYrF6D13bDbHFeFLDTDfXp72Arh-wG06PEFeFOSkOp3F0-cpWXGfC7hQmNHDmFR67eqvCe-9DNbYKIiiz2qhzsBZv73k2OCUFYWc9r75wlLv6puLL8z-Ia8Br5jl7GOhiy9cmWxkgtwl4hxoO2WQolGzBEditdPkOYUIjqofxMB_wrLhjrPJxMfGA5z5r5BqcQrQKDxkyGas3vkwG-ktNRgxbXcey87Ob7_u0m00


Your Solution: Problems With B 
 
 
 
 
 
 
 
 
 
 
 
 
 

Your Final Solution 
 
 
 
  



State Hospitals 
 
A government agency tracks hospital data to make a monthly report.  The highlight of the report 
is a set of colorful maps that show every hospital in a particular state with colors indicating the 
hospital's overall status. To make this report, hospitals submit two different kinds of reports 
(reportA, reportB) that come in at different times.  Each of these reports is analyzed differently 
and produces a partial score.  The final map color is produced by combining these two scores 
into an aggregate score, using the most up-to-date version of each report available at that time. 
Color on the map is positioned according the the hospital's specific latitude and longitude which 
is stored in the system and does not change.  The drawn map also includes the states borders 
and major roads. 
 
Solution A 
 

 

Your Solution: Problems with A 
  

http://www.plantuml.com/plantuml/img/ZLBRQiCm37ttLvW-9QFzWJ9AsvNHmih6kXzGOfEOERQHdOqo-k-JSba3AsClmaX7FXTx7HDWQXihuhjn0H0Q6TFPQgfeocuYIWinoYCOzoMahC4fgrzry9XERT6O68rt6LsKz47DPUrZC0aidzCvwBbKa43cFwixXCyZX74Z5vU1uSGDoHn6KK4FQaUhZnvvnRYAceL7fV5NUoHzWcHIgxHSoZt4ccZk3oxDTxujh5vDWTvLVoD1gTvaTjiH6ofz4zgaDrM5kYBnfzAZdk0dc0TlFPBc7XAvybIHXVs0pog4K9ioNaCS8PpNEEN0XiHwWLraB6pYxy090gBv04jfyOX5N_MyqBiRi9sSBKIjdjqRNP7bIzL5S1j91dhEpN-1solm8lWFBLPoTZVh7rjqTJ6q-WMnraxnl_i6


Solution B 
 
 

 
 

Your Solution: Problems with B 
 
 
 
 
 
  

http://www.plantuml.com/plantuml/img/VLBRRi8m37tFLqGyjLFvWJrCq26qFI2XyGMcYKAqj8aILmXD_FliadPqjvVKbsCV7zUhX12nRvr8xxOB4A6L2IzEqnjjCsH4uo0bkGFRVGWfJz0ffzzqy14F_R6rALdV5TG8zQkgvCcdO14SstW9kf8A46GvbMuYd7SGnefIN3F3WGCR1ZEFLQ8FL9gfYj_xbgBnRUXHxqc71NTeVDHR7sz5wu8nw_9H-VxeD7Nz3rqFw7f2P-pQcAWD3JAWx-OeXOeGM8gXxyasYRNSYw7Se2LwK2oCg5YzxGm5Zpug7N-4C-kpTpvIuaQQ-EKL4kFv9KymqLOo-6IHVaCbPyW_PXiRZ7kMqW5Qx1LloFdEJ3PfI9XtoPD-YzKvPZJkymG5SoSz5WskcRjJjfvdsRqAlhFbarmyBBuEGapMabBZQkTHBXY5YPNk5D_k9m00


Your Final solution 
 
  



VideoGame 
This problem uses interfaces & inheritance, so don't bother looking at if you haven't 
gotten there in the class yet. 
 
In a particular video game, there are pieces called heros and monsters.  Heros and monsters 
move differently from each other.  The move is complex determination which requires specific 
data that is updated over the monster and hero's lifetime.  Heros and monsters store different 
kind of move data.  It is also necessary to detect if one piece is colliding with another piece - this 
functionality is pretty much the same regardless of if you are talking about heroes or monsters. 
The game must support: giving each piece the opportunity to move and update their position, 
and adding a new piece (either hero) or monster to the board. 
 
Solution A 
For this one, I only want you to identify problems in A that are fixed by Solution B. 
 

 
 
Your Solution:   Problems with A  ...that are fixed by B:  

http://www.plantuml.com/plantuml/img/nL9DJmCX4BtpAqXFMzFs1_JGjDf4FMpIn8DwdC349UMZ0Mow6l-x0mlTJUpT0p2y6TvxC6n311y_ZMRXgEm9F1WUOg-HPgz4pZ2X8GJUWhBVZFCEhDIua_AWK60J-nCk-6N1Upw_PlTkftNhpXYQEVkf38zWyDw1bppnS3ajehteK1m9Ud1Qgw2SBJX8-OJUDTqwBHLgAH_HDsPTeebGGRBCXKPF8wWlfCKCgIIxXmY4V61yoq8KlDVWXQfpd4qzX-n9ednLiSjctDNCZOhgpOtUqdMJwFGz4iCjZntX_smmDPklLfliSToLwW5ORiQEih6tIy9dTxFXv5-uKkJBJobBpwhc5grCl-yN


Solution B 

 
 

Your Solution: Problems with B 
 
 
 
  

http://www.plantuml.com/plantuml/img/RL5DJyCm3BtdLrWxRMZh3q1JjS4asA4I4WVWQ2KUZPOcKnBGoiT_nydQfGSEQUmNlsS_TnCY-lZH6H6EsfxGOmSXzeRuwxNCBq8Q304QrFPR0BHebQ6jKa-Q9CrZVw8bd9VGm-BwkdDROnhtIM6-4B-ZmWDsTEVGAqWweAP5dCkMv96XUsUC3jhP0SUnbRlDzqInuQ98FkkT-VHyWluYlhhBKzBVOSJ2UIJl_YEqZ4-gjMNs0IL1RWhhzNv4wZhHtoc-vW4vU1k3PzRASJQp3zcB8lMYOrlcJzvJgyjoqcAXgkeyMSa6RmN8v4kwgiioHLdhYl7PpMoep4QhwkVA79OrWLgURV1tq6HK41koAltqFm00


Final Solution 
 
 


