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Programming Assignment 1 - Queues

Write a C module that implements circular queues using a doubly-linked list.  The code should contain the following interface and functions:
// Opaque type for a circular queue

typedef void *TCircularQ;

// Return a new queue “object”
TCircularQ Q_New(void);

// Add an item to the TAIL of the queue

int Q_AddToTail(TCircularQ q, void *ptrData);

// Inserts a Node (ptrData1) AFTER the node pointing to ptrData2

int Q_InsertItemAfter(TCircularQ q, void *ptrData1, void *ptrData2);
// Inserts a Node (ptrData) AFTER the nth node (0 to MAX-1)

int Q_InsertItemAfterNthItem(TCircularQ q, int n, void *ptrData);

// Remove the head item from the queue

int Q_RemoveHead(TCircularQ q);

// Remove an item from the queue which has the data ptrData
int Q_RemoveItem(TCircularQ q, void *ptrData);

// Remove an nth item from the queue

int Q_RemoveNthItem(TCircularQ q, int n);

// Return the (address of the data of) HEAD item of the queue

void *Q_Head(TCircularQ q);

// Return the (address of the data of) TAIL item of the queue

void *Q_Tail(TCircularQ q);

// Return the (address of the data of) nth item of the queue

void *Q_nthItem(TCircularQ q, int i);

// Move HEAD to TAIL and return (address of the data of) new HEAD
void *Q_Next(TCircularQ q);

// Return the current number of items in the queue

int Q_Items(TCircularQ q);

// Return address of (data of) previous node of the nth of Queue
void *Q_AddressOfPreviousNode(TCircularQ q, int n);

// Returns address of (data of) next node of the nth node of Queue
void *Q_AddressOfNextNode(TCircularQ q, int n);
// Delete queue (frees memory and makes pointer NULL) 

int Q_Delete(TCircularQ *q);

// Print the current error for queue
void Q_PrintError(void);
Functions returning a pointer should return a NULL on error.

Functions returning an int should return -1 on error and a 0 on success. A global variable for the error codes should be set using the #defines shown below:

QERR_NONE 
No error.

QERR_NO_MEM 
Not enough memory to complete the operation.
QERR_NOT_A_Q 
Argument is not a queue.
QERR_NO_DATA 
No data is available.
QERR_INVALID_INDEX 
Index is not present in queue.
QERR_UNKNOWN 
Any other error.
You must submit the following files:
errors1.h and errors1.c: contains #defines for error codes.
queues1.h and queues1.c: contains the interface definitions and implementation of the queue package.
q_test.c:  contains main which implements and tests the functions written in queues1.c.
makefile: contains the commands to make your project with your test module, q_test.c.
makemyday: same as makefile above, but builds your project using my test module called mega_q_test.c.  (Yes, “MEGA_q_test.c!”)
All code should be properly documented and tested.
Note: You may add any other functions as desired, such as the following.
// Add an item to the Head of the queue

int Q_AddToHead(TCircularQ q, void *ptrData);

// Inserts a Node (ptrDat1) BEFORE the node pointing to ptrDat2

int Q_InsertItemBefore(TCircularQ q, void *ptrDat1, void *ptrDat2);

// Inserts a Node (ptrData) BEFORE the nth node (0 to MAX-1)

int Q_InsertItemBeforeNode(TCircularQ q, int n, void *ptrData);

// Remove the tail item from the queue

int Q_RemoveTail(TCircularQ q);

// Print the address of each item currently in the queue

int Q_Print(TCircularQ Q);
// Return the current size (bytes) of the queue
int Q_Size(TCircularQ q);
Your test harness module should have the format shown below:

#include <stdio.h>
...
#include "queues.h"

...

int main(void)

{ 

  ...
  TCircularQ Q1;

  ...
  // *** Initialize a Q *** //

  printf("Initialize First Q\n");

  if ((Q1 = Q_New()) == NULL) Q_PrintError();

  ...

  printf("Delete First Q\n");

  if ( Q_Delete(&Q1) < 0 ) Q_PrintError();

  return 0;

}
