Assessed Exercise 2

This is a formally assessed exercise which contributes to your final mark for the module. It must be entirely your own work. Before you start, re-read the School’s policy and copying and collusion, and the FAQ on doing assessed exercises (both accessible via the module web page).

Introduction

The exercise consists in writing a program to help manage sales of books. You may carry out the exercise to any of the following levels.

· Level 1 (for about 45% credit): You are given an “inventory” for a bookshop; this is a binary file in which each record describes a book and the number of copies of the book in stock. Write a program to display the inventory elegantly.
· Level 2 (for about 60% credit): You are additionally given a “transactions file”; this is a text file describing a sequence of transactions. A transaction is either an increase (buying in) or a decrease (selling off) in the number of copies of a particular book. Write a program to display both the inventory and the transaction file elegantly. The code to display each file must be written as a method (so the main program will consist simply of invoking each of the two methods). 
· Level 3 (for 80% credit): As Level 2, but the transaction file is to be displayed in an enhanced format described later.
· Level 4 (for 90% credit): As Level 3, and in addition the inventory is to be updated as indicated in the transaction file, and displayed again when the update is complete. The code to update the inventory must be written as a method (so the main program will consist of four method invocations: display the inventory, display the transactions file, update the inventory, and again display the inventory).
· Level 5 (for 100% credit): As Level 4, but the method for updating the inventory is to be coded with maximum efficiency.

It is strongly recommended that you start at Level 1, and then proceed through each level until you reach your preferred level. In that way you are sure to be in a position to hand in a working program by the deadline. It is better to hand in a working solution to a low level version, than a non-working attempt at a high level version.

It is acceptable to do Level 1 if you are aiming to pass the course but not necessarily at the highest grade. Levels 4 and 5 are challenging, even for students aiming to score a top grade in the module. Level 5 requires very clear thinking.
Programming style

You may use any coding style you like as long as it is understandable and well-structured. You are not required to use classes and instance methods, although you may do so if you wish. Full credit at each level can be obtained without using classes, and using just static methods. 

The quality of your coding matters. Marks are awarded both for the program’s correctness and the style in which it is written. A correctly working program may lose marks on account of poor coding style. Examples of poor style include (among others) needless coding complexity that makes your program difficult to understand, poor program layout (such as bad indentation), poor choice of variable names (such as calling all variables, x1, x2, x3 etc.), failure to use constant definitions etc.
Marks may also be deducted for needless inefficiencies in your code. 

With respect to program layout, line indentations must be done using space characters, not tab characters, and the lines must be short enough to fit the width of A4 paper when printed. Test your printout and break up any line that is too long.
Structure of inventory

The inventory is a binary file (not a text file) called books.dat. Each record consists of four components, as follows:

    String author; 
// author, at most 20 characters

    String title; 
// title, at most 40 characters

    String isbn; 
// ISBN

    int level; 
// level, i.e. copies in stock (>=0)

An ISBN, which stands for “International Standard Book Number”, is a 10-digit identifying number unique to every publication (of course all copies of a particular book have the same ISBN). Actually, the final “digit” in an ISBN can be the letter ‘X’, as in 080539057X. The ISBNs occur in the inventory in increasing order (but you need not necessarily exploit this order in Levels 1 to 4). Note that letters come after digits in the standard ordering of characters; for example,  080539057X comes after 0805390578. All strings in the inventory are UTF-encoded (i.e. they were written to the inventory using writeUTF).

Display of inventory
The inventory should be displayed as typified by the following:

0201403765 Jan Skansholm 
Ada 95 from the Beginning 
100

0202535665 M. Ben-Ari 
Software Engineering 
25

034565976X Michael Feldman
Program Construction 
12

080539057X M.A. Weiss
Data Structures 
30

0805645782 Ken Arnold
Java for Programmers 
10
0905297568 A. Badone
Chaos Theory 
15
Each record accounts for one line in the output. A line consists of the ISBN, author, title, and stock level, in that order. The first three columns are left-justified, and the final column is right-justified. The width of the columns should be chosen so as to accommodate the largest string each may contain. A sample books.dat is provided. Note that your program must work for any inventory of the format described, and not just for the sample provided (e.g., your program cannot assume any knowledge of the number of records in books.dat). Do not make any use of tab characters; if you do so your program will not work, even if it appears to work.
Structure of transaction file

A transaction file is a text file (not a binary file). You are given a sample transaction file called transactions.txt. Each line in the file refers to a single transaction on a book, a transaction being an increase or decrease in its stock level. Books are identified by ISBN’s. The following is a typical transaction file:
0201403765     -55

  0201403765  2
 0202535665 10
0202535665   -28
034565976X -7
  080539057X   -15
 0905297568 13
 0905297568 -5
The ISBNs occur in the transaction file in increasing order (but you need not necessarily exploit this in Levels 1 to 4). The data on each line is guaranteed to be valid: every ISBN occurs in the inventory, and there are sufficient copies in stock for any specified reduction in stock. Note that your program must work for any valid transaction file of the format described, and not just for the sample file you are given.  
Display of transaction file

The transaction file should be displayed as typified by the following:

0201403765     -55

0201403765       2
0202535665      10
0202535665     -28
034565976X      -7
080539057X     -15
0905297568      13
0905297568      -5
It is formatted neatly in columns, with the ISBNs left justified, and the stock levels right justified. 

For Levels 3 to 5, inclusive, the transaction file is displayed in an enhanced format in which book titles replace ISBN numbers. A typical display is:

Java from the Beginning
-55

Java from the Beginning
  2

Software Engineering
 10

Software Engineering
-28

Program Construction
 -7

Data Structures
-15

Chaos Theory
 13

Chaos Theory
 -5

The code to display the transaction file in the enhanced form should not need to read the inventory more than once.

Final inventory

For the inventory and transaction file described above, the new inventory should display as

0201403765 Jan Skansholm
Java from the Beginning 
47

0202535665 M. Ben-Ari
Software Engineering
7

034565976X Michael Feldman
Program Construction
5

080539057X M.A. Weiss
Data Structures
15

0805645782 Ken Arnold
Java for Programmers
10

0905297568 A. Badone
Chaos Theory
23

The method to update the inventory should not need to read the transaction file more than once, and similarly for the inventory. For Level 4, you may achieve this if necessary by reading one or both of the files in their entirety into memory. If you need to search, it is acceptable to use linear search. Remember that the inventory must be updated – it is not sufficient to print out the new inventory without changing the file.
For Level 5, the method to update the inventory must read each record of the inventory, and each transaction in the transaction file, at most once, and at no stage during the update should the program store more than one record of the inventory or more than one transaction of the transaction file. Your program will therefore not contain any arrays, LinkedLists, etc. (The advantage of this approach is that memory demands are greatly reduced, and inventories and transaction files of unbounded size can be handled.) Remember: if your code to update the inventory reads the transaction file more than once or the inventory more than once, or if at any point during the update your program stores more than one inventory record and/or more than one transaction record, then you have not met the efficiency goals and you are solving the problem at Level 4. 


Program preamble

The first lines of your program should be a sequence of comments that typically looks like the following:

// 
// 
// Pat Murphy, 99123456 
// 
// CA166, Assessed Exercise 2, Level 3 
// 
// My program has the following falls short of the requirements in 

// the following ways:

// ....
// 
// This is my own work. I have not received assistance beyond what is 
// normal, and I have cited any sources from which I have borrowed. I 
// have not given a copy of my work, or part of my work, to anyone. I  
// I am aware that copying or giving a copy may have serious 
//  consequences, including an outright fail for the module.
// 
// 


The items to be included are:

1. Your name and student number.

2. Module code, exercise name, and level attempted.

3. A statement listing your program’s shortcomings. If your program performs fully as required by the specification insert “None”. You will loose fewer marks for errors or inadequacies of which you are aware. 

4. A statement that the work is your own. If you have received help beyond what is normal, you must say so here (you may have marks deducted proportionately, but you will not otherwise be penalised). 

If you omit the declaration stating that the program is your own work (or acknowledging where it is not) then your submission will not be marked. If you copy, or offer a copy, or collaborate, and do not acknowledge it in the preamble you will be given a mark of 0 and the matter will be referred to the University’s disciplinary committee. If your program has failings which you do not acknowledge in the preamble, you will lose more marks than you would have lost otherwise. 

Submission Instructions

These instructions are important. If you get them wrong, your program may not be retrieved and run by an automatic system.

1.
Your program must be called ManageStock.java (case significant). If it is named in any other way, it will fail to be collected and you will not get credit.
2.
Your program must refer to the two files as books.dat and transactions.txt, respectively.
3.
Your files must be stored in a directory called ca166ex2 which will be set up automatically for you. If you accidentally delete this, just recreate it manually.
4.
ca166ex2 may contain additional files. 

5.
You may work in another directory as long as you copy your program into  ca166ex2 in advance of the collection time. In that case, system logs will not necessarily record your work activity and you may lack evidence to support any dispute you may later have re submission.
6. 
Your program will be collected automatically. Do not remove your directory or change its name or contents in any way until you have completed your exams (even trivial changes will alter the “last modified” date associated with the file). Otherwise you will lack evidence in any later dispute about submission. 
7.
Do not submit your program by e-mail; it will not be marked.
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