Comp 114, Fall 2003

Assignment 7:  Asserting Efficient Spreadsheet (Last one!)
Date Assigned: Mon Nov 24, 2003

Completion Date: Mon Dec 8, 2003 (last day of classes)

Objectives

· Observer Pattern
· Assertions.
· Visitor pattern.
· Proxy classes (extra credit)
In this assignment you will modify the spreadsheet of the previous assignment to make it more efficient, using the observer pattern. Also you will add assertions to the code, two of which will involve use of the visitor pattern. You will use the assertion code presented in class to do so. Just cut and paste it into your project; that will be easier than adding it as a library and will make it possible to set breakpoints in the assertion code.  In this assignment, you are not required to subtype previous code because of the limited time and the large number of interrelated classes involved. Thus, you can directly modify any of the previous classes. For extra credit, you can do the subclassing. The extra credit part gives you experience with proxies and more practice with factory methods. Do this only if you have plenty of time. 

We may not finish assertions the day the assignment is given. In that case do them after making the spreadsheet efficient.

The assignment is due on Dec 8th, the last day of classes. During class time that day, you will also demonstrate the last assignment you completed to the TAs. Either bring a latptop or a floppy containing your code to class that day. As usual, you must also upload your files and submit screen shots. 

Part 1: Simple and quantifier-based assertions

Identify an invariant of the method in your scanner class that returns the next token. In your writeup, indicate if this is also a class invariant. Implement the invariant as precondition and postcondition assertions in your method. Introduce an error in your code (by commenting out or replacing code) that makes the invariant false. Create a screen shot showing the assertion fail when the error is introduced. In your writeup indicate what the error was.

Now implement the following assertion as a pre or post condition of some existing or new method in your spreadsheet:

All rows of the spreadsheet have the same number of columns.

Depending on how you have implemented the spreadsheet, the following equivalent assertion may be more helpful:

In a spreadsheet containing more than one row, all rows have the same number of columns as the first row.

You must use the visitor pattern and the assertion library to implement this assertion.

Again, introduce an error, document it, and create a screen shot showing the assertion fail, as illustrated below:

[image: image1.png][AnAssetingE f

ntSpreadsheet]
Fie Edt View Customize Bean EficientGpreadsheat

Expressionati

Spreadsheet _AndssertingE ficentSpreadsheet

[_[OIx]

Cell Expression

b |

Coll Name,

m

1

1 z 3 ‘ 5
00 ]| oo ]| oo ]| oo o0
=

1 2 S 4 5
o0 ]| o2 ]| o2 ]| o2 o0
3

1 z 3 ‘ 5
o0 ]| o2 ]| o2 ]| o2 o0
0

1 2

o o




 [image: image2.png]o
S Allows not of same size

[





Figure 1 Demonstration of failing assertion

For extra credit, make sure the assertion code is not mixed with other code, that is, implement new proxy classes to implement these assertions.

Part 2: Observer Pattern and another assertion

Your previous assignment relied on ObjectEditor calling, in each façade, the getter method that returned the expression value. This method, in turn, re-evaluated its expression object each time it was called. The result was that each time a cell was changed, the expression objects of all cells were re-evaluated. This is rather inefficient. So, in this part of your assignment, you should reevaluate only the necessary cells, using the Observer pattern.  

Your façade will now store the results of the last expression evaluation, re-calculating and re-storing according to the following rules.

If the input expression of cell a names cell b, then we call a a dependent of b and b a provider of a. Whenever, a cell is edited, its value and the values of all of its dependents should be recalculated and stored. The value of no other cell should be recalculated. Thus, if cell b1 is edited, you should recalculate its value and the value of cell b2 and no other cell. You should not, for instance, recalculate cell a0.

The getter method in your façade will now return the stored value rather than return the evaluation of the expression object.

You should use the Observer pattern to manage dependencies among cells: A cell should be a listener of each of its providers. With each cell you need to store its observers. In addition, you should also store all of its providers. 

Now implement the following assertion using the assertion library and the visitor pattern:

A cell is an observer of all of its providers.

Make this assertion an invariant of an appropriate public method of the facade class defining a spreadsheet cell. As before, introduce an error in the method to make the assertion fail, and demonstrate the failure in a screen shot.

You can directly edit any of the classes and interfaces used in the previous assignment to implement the observer pattern. For extra credit, create subtypes of the types you defined in the previous assignment to support the new features.

Similarly, for extra credit, do not mix assertion-checking and normal code, that is, write a proxy class to implement this assertion.

Demonstrate efficient expression evaluation by printing in the console window a message each time you store a new expression value in the façade. Thus assuming the following interaction:
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         (a) A1 = 5 + (4/2)





(b) B2 = A1*3
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(c) C3 = B1 + (B2 – 3)




(d) A1 = 5 + 4

[image: image7.png][AnAssertingE fficientSpreadsheet] [_[OIx]
Fle Edt View Customize Bean EffcientSproadshest Exprossionblalit
Spreadsheet _Andsserting fficentSpreadshest

Cell Expression

B1-q

Cell Name

s

1

1 2 3
[so ]| oo ]| foo
2

1 2 3
m | [2zn ] foo
3

1 2 3
fog ]| oo ]| [30




 [image: image8.png][AnAssetingE f

ntSpreadsheet]

[_[OIx]

Fle Edt View Customize Bean EffcientSproadshest Exprossionblalit

Spreadsheet _Andsserting fficentSpreadshest

Cell Expression

E______ |

Coll Name,

m

1

1 z 3
[0 ]| o2 o0
=

1 2 S
o0 ]| 52 o0
3

1 z 3
o0 1| oz [38





(d) C3 = B1 - 3




(e)  A1 = 5

Figure 2 Spreadsheet interaction


The following figure shows the corresponding history of stored values.
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Figure 3 History of stored values for interaction of figure 2
Submission Instructions

Submit:

1. A printout of all of the classes and interfaces you end up with after completing part 2.

2. Screenshots to show all of the parts working: the three assertions and efficient spreadsheet evaluation. As always, you must select appropriate test cases to demonstrate your solutions, in particular, those used in the screen shots given above. In all assignments, you will be graded on the test cases you choose.

3. Writeup describing the scanner method invariant, whether it is a class invariant, and what you did to introduce the errors causing the three assertions to fail.

As always, upload the assignment directory to by midnight of the day the assignment is due and do not change the code after you submit it in class. 

Also, as mentioned above, you must demonstrate in person the last assignment you want graded on the last day of classes. 

Good luck!










































