Assignment #1 Discussions

C++ Object Oriented Programming
Pei-yih Ting
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Design Problems

< Separation of Programming Tools and System Objects
x Files: contains name and data
* List of Files: contains the linkage information for the linked list
* Folders: contains name, files, and subfolders
* List of Folders: contains the linkage information for the linked list

typedef struct _File
{

* .
Typedef struct _File char *name;
{ char *content;

i £l O .
char *name; } File, *FilePtr;

har * tent; .
:trilrc ¢ c;‘lill:t‘l‘l;ext' VS typedef struct _FileNode
— b
} File, *FilePtr; {

struct _File *file;
struct _FileNode *next;
} FileNode, *FileNodePtr;




Design Problems

< How about folders: if a folder can hold both files and
subfolders it it

Conceptually

Can we hold both
subfolders and files in
a single list?

Two types of
data structures

Design Problems

% Separate Lists:

typedef typedef
struct _Folder struct _FolderNode
{ {
char *name; struct _Folder *folder;
struct _FolderNode *subfolderListHead; struct _FolderNode *next;
struct _FileNode *fileListHead; } FolderNode, *FolderNodePtr;
} Folder, *FolderPtr;
typedef typedef
struct _File struct _FileNode
{ {
char *name; struct _File *file;
char *content; struct _FileNode *next;
} File, *FilePtr; } FileNode, *FileNodePtr;

Problem: handle both lists separately, difficult to sort both lists together
6

Design Problems
< Single Heterogeneous List

typedef
struct _Folder

{

char *name;
void *folderAndFileListHead;
} Folder, *FolderPtr;
Problems:

1. Cast the node type explicitly

2. Still need to determine which node is a folder, which
node is a file at the processing stage

Format Problems

< Do not include unnecessary declarations with #include

* It might contain some unwanted declarations, cause compilation
problems.

< Identifier naming are crucial, use a rule consistently

* Function names are mostly verb phrases representing operations
query(), printAllFiles(), print_All_Files(), print_all_files()
* Variable names are usually nouns or noun phrases
files, numberOfFiles, folder, folders, currentFolder,
ptrToCurrentFolder, current_folder, ptr_to_current_folder
* Type names by typedef are usually capitalized nouns or tagged

nouns
File, Folder, file_t, folder_t




Temporary Variables

%+ Sometime we see temporary variable names temp, i, j, ...

If you know the role the data to be kept in these variables
in the algorithm, you should give it a descriptive name like
numberOflterations, ptrToListTail, ...

% A structure does not contain temporary variables

typedef struct _Folder
{

char *name;
struct _FolderNode *subfolderListHead;
struct _FileNode *fileListHead;
struct _FileNode *ptr;
} Folder, *FolderPtr;

Implementation Problem

< Map a conceptual model to your program
ex. a Linked List

List head List tail
—j —j cee ]
next \‘:
or link B

all the used variables must be named after their functions

Input Buffer Problem

< Sometimes we don’t know the exact length of the input data at the
moment when we write the program, we can use a huge buffer to
overcome this problem, but the flexibility and efficiency issues
force us to use dynamic memory allocation.

< Consider the following code snippet
char buf1[100], *buf2;

s.é.anf "%s'"", bufl);

buf2 = (char *) malloc(strlen(bufl)+1);
strepy(buf2, bufl);

i'.l.'ee(bufZ);
< There are still problems that do not make much sense:

“the above code assumes that input is less than 100 characters”
* Why not use static declaration buf2[100] if the assumption is true?
* What if user input is longer than 100 characters? fgets(char *, int, FILE *)

Memory Allocation Problems

< Allocate a byte of memory, free a byte of memory.
Good habit keeps you a respected software engineer.
* malloc() ... free()
% You can check this automatically with memory_leak.h and
memory_leak.cpp
% Should a segment of dynamically allocated memory be
used through pointer? I am afraid of pointer.><

not necessarily!! you can use it as though it is array

int *data;
data = (int *) malloc(100*sizeof(int));

for (i=0; i<100; i++)
data[i] = 0;

ﬂée(data);
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Error Handling

<+ Memory allocation failure
* ptr = (int *) malloc(100*sizeof(int));
if (ptr==0) { ... error handling ... }  or assert(ptr!=0);

* Usually, providing “error handling codes’” means that your program is
designed to function even if the error occurs. Ex. if there is no 10000
bytes of memory available, your program can try using 1000 bytes of
memory with a different algorithm.

* Using assert() statement means that your program assumes that the
operating system or operator should satisfy your basic demand, if not,
your program just quit.

% File open failure

* fp = fopen("filename.dat");

if (fp==0) { ... error handling ...} or assert(fp!=0);
% Free a pointer

* if (ptr!=0) free(ptr); assert(ptr!=0);

free(ptr);
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