6.01, Spring Semester, 2008  Assignment 4, Issped: Toesday, Feb. 26 1

MASSACHVSETTS INSTITVTE OF TECHNOLOCGY
Department of Electrical Engineering and Computer Sciencoe
6.01  Introduction to EECS 1
Sprimg Semester, 2008

Assipnment 4, Issued: Tuesday, Feb. 26

Owverview of this week'’s work

In software lab

& Work through the software lab.

& Submit whatever work you have Anished at the end of the lab mto the tutor.

Before the start of your desipn lab on Feb 28 or 29

# Read the class notes and review the lecture handout.
& Do the on-line tutor problems m section PS.5.2.
& Read the entire description of the desen lab, so that you will be ready to work on it when

vou et to lab.

In desipn lab

o Take the nanoguz o the first 15 minites; don’t be late.

& Work through the design lab with a partner, and take good notes on the results of vour work.

At the beginning of your pext software lab on Mar 4 or 5

& Submit online tutor problems in section PS50

& Submit wrntten solutions to software lab, and to all the design lab questions. All wntten work
must conform to the bomework puidelines on the web page.

* You will need Soall in this software lab, so if you don’t have Soall installed
on your own machine, use a lab laptop or Athena station.

» Get the lab4 files via athron 6.01 uwpdate or from the home page. We have
piven you several that have Skeleton in the name. You should make a copy

of those files and rename them to remove the Skeleton. You will pet [ailing
imports otherwise.
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Software Lab: Combinations of state machines

In class we diseissed three methods of making new state machines out of old ones: serial compeosi-
tion, parallel composition, and feedback composition. Below (and in the file SimpleSMSkeleton. py)
15 the skeleton of the SerialSM class. We've provided the constructor method, which take state
machines as input and comstroct a new, composite state machine.

clazs Serial3H:
def __init__{(self, =al, =a2):
eclf . ml = eml
eclf mZ? = Em2

¥ Be careful to keep the Liming comsisiemti. The inpui fto =2 has
¥ Lo be the curreni oulpul of ml, mel Lthe owipul aflfer il is
¥ stepped.
def stepl{self, input=Nome):
¥ Your code here

def currentOutput (self):
# Four code here

Question 1:  Write the atep and currentOutput methods for a serial SM. Test it by combining

two incr machines (the definition i in SimpleSMSkeleton.py). Draw a picture showing
how the machines are connected. First, igure out what the result ought to be by filling out
a table like this one (remember that, by definition, output, — inpui,:

step | mpuly | staiey | oulpul,y | statez | oudpud,
5 — e 8 B 1 I8

1
2
3

Then test to be sure your machine s doing the right thing.

Question 2: Compare  the resolts of composing A smm machine (defined o
SimpleSMSkeleton.py), whirh outputs the sum of all of its inputs so far with an
incr machine. Predict what the resalt ought to be by filling oot a table like this one:

step | inputy | statey | output; | state; | output;
0
1
2
3

Then be sure you're petting the right result.
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Feedback The following olass defines a feedback state machine. [ts _init  method takes a state
machine, sm, and returng a state machine with no mputs, which consists of sm with its output fed
back to its mput. We'll define the output of the feedback machine to be the same as the output of
S

clags FeedbackSH:

def __init__(self_ ==m):
eclf . m = =m

def stepi{self, input=Nomne):
return self m.ostep{self.o. currentOutput (})

def currentOutput (self):
return self . m.currentOutput ()

Mow, we can use this to couple two machines together, with the outputs of one machine servinge as
the mmputs to the other, and vice versa.

def simvlatorSH{(mil, m2):
return FeedbackSH{SerialSHimi, m2))

Question 3:  In the code ble, vou'll ind the debnition of makeIncr, which takes an 1mtial state
ax an arpument, and then thereafter updates its state to be its mput plus 1. I we make the
following coupled machine, we pet a potentially surprsing string of outputs:

»»» fizz = simulatorSM(makelncr(10), makeIncr (100)})
»>»>» runffizz)
100

11

102

13

104

156

106

17

108

19

110

Explain why this happens. Draw a preture of the objects mvolved 1o this machine and say
exactly what state vanables they contam. Fill in a table desenibing the mputs, states, and
outputs of each component machine at each step.




