CSc 422 — Homewrk 4
Due TuesdayApril 23, 2002

This assignment is agn worth 40 points.The first problem is wrth 10 points; the programs are
worth 15 points each.

Please turn in paper copies of your programs along with your answise.submit your
programs electronically as described at the end of the assignment.

1. Replicated Files. Consider the replicated filexample in Figure 8.15 (Section 8.4.2Jhe
Fil eServer module in that figure is programmed using the multiple priastinotation
described in Section 8.3; this is essentially the same as the full MPD language.

(&) Thecode in thew it e procedure usesal | to update remote copieSuppose theal | of
renote_write were replaced by asynchronosisnd. Would the solution still wrk? If so,
explain why. If not, explain wty not.

(b) Thecode in the file serr has one lock for each gopf the file. A reader needs to get only
the local read lock; a writer needs to getrite locks, one forery copy of the file. Shav how
to modify the code to useeighted voting, which is defined at the end of Section 8Alssume
readWei ght andwr i t eWei ght are the alues of the read and write weights.

(c) Supposeou were asid to recode the file sewusing only remote procedure call, such as
Java RMI or the RPC notation defined in Section 8lh. other words, you cannot ussend or
rendezwous. Shw how you would change the codeYou may assume you kia synchronized
methods, monitors, or semaphores fory asynchronization you might need within the
Fi | eSer ver module.

2. Odd Person Wins Game Suppose you hee three people and needairfway to pick one of
the three to win some prize or do some ta&lcommon method is for each of them to flip a coin.
If one coin comes up ddrently that the other toy that person winslf all coins come up the
same, you &ep flipping until there is a winne¥We can male a game out of this by repeating the
contest a number of times and seeing who wins the most times.

Write a distriluted program that uses processes and message passing to simulateehe abo
game. You may write your program in\a with soclets, in MPD, in C with the MPI librayyr
in C with soclets. Bst your program on either Lectura ardllel. 1suggest Rrallel for MPI,
Lectura for Jaa, and either machine for MPD or C plus setk

Use one process for each playard hare the players play seral games. Use random
number generator to flip coinghe playersnust interact directly with each other using message
passing. Daot use an additional coordinator process, and do not shgreagables gcept for
constants and the command-linguwanent. Thecommand-line ggument should beunGanes,
the number of gmes to play After this may games hee keen played, print the total number of
coin flips won by each player and the total number of ties.

In addition to your program listing, please turn in output fromva tists, including ones
wherenuntGanes is 800 and 1600.



3. Distributed File Sewer. Develop a distriluted program that has multiple clients and a file
sener. The file serer manages a single file and alkoclients to readr write that file. The file

can be accessed by at most one client at a thrdient first opens the file for reading or writing.

A file reader client reads the entire file and writes its contents to standard d\tiplat.writer
client reads lines from standard input up until a line that contains only a single' éod"writes

the lines to the file After reading or writing the file, a client closes the file; at this time it can be
opened by another client (or the same one).

Write your program in Ja a MPD. If you use Ja, you must use RMLIf you use MPD,
you must use virtual machineg€ach client and the seaw should be capable okeeuting on
different machinesYou do not actually hae © use multiple machines,ubit should be easy to
modify your program to do so.

The text describes three Ja grograms that you will find useful; see Sections 5.4, 7.9, and 8.5.
If you use Jaa, | suggest that you also tala bok at Exercise 7.23, which describesperiments
with the remote file reader program in Section A8u may also wish to taka bok at &ercises
5.27 and 8.21, which deal with the otheralgrograms in the td.

The MPD tutorial describes a concurrent grep program that uses virtual machines, and | also
handed out a distrited exchange program in clas3.he programs in Section 8.4 are alswyw
similar to ones in MPD.

Hand in a listing of your prograend a ane or tw page &planation of your design decisions,
the tests you ran, and the results you oleskrv

Electronic Turnin. Use theturni n program on Lectura to turn in your program$he
assignment names aie4. pr ob2 andhw4. prob3. Use whateer file names you wishEither
put a "usage" comment at the top of each program, or turn in README Xjpé&sireng hav to
compile and xecute the programs.



