PROGRAM QueueTester

! – Chapter 8:  Problem 18 ---------------------------

!  Program to test implementation of a queue data structure

!  Identifiers used:

!     Queue
: array used to store the queue

!     Capacity
: number of elements the queue can hold

!     Front, Rear
: front and rear of the queue

!     AddQ, RemoveQ
: subroutines to perform the add and remove operations

!     Operation
: operation to be performed on the queue

!     Number
: number added or removed from the queue

!     Error
: signals if a queue error occurred

!     AllocateStatus
: status variable for ALLOCATE

!

!  Input:  Capacity, Operation, Number

! Output:  Messages and values popper from queue

! ----------------------------------------------------------

IMPLICIT NONE

INTEGER, DIMENSION (:) ALLOCATABLE :: Queue

INTEGER :: Capacity, Front, Rear, AllocateStatus

CHARACTER(4) :: Operation

INTEGER :: Number

LOGICAL :: Error

!  Create an empty queue

PRINT *, “Enter the size of queue you want:  “

READ *, Capacity

ALLOCATE (Queue(Capacity),  STAT = AllocateStatus)

IF (AllocateStatus /= 0) STOP “ *** Not enough memory ***”

Front = 0

Rear = 0

! Repeat the following until user decides to stop

DO

   PRINT *, “Enter one of: addq, remq, or stop: “

   READ *, Operation

   IF  (Operation == “stop”) EXIT

     IF (Operation == “addq”) THEN


PRINT  *,  “Enter number to add onto queue”

     
READ *, Number


CALL AddQ (Queue, Front, Rear, Number, Error)


IF (.NOT. Error)  &

  

PRINT *, Number, “ Successfully added onto the queue”

      ELSE IF (Operation == “remq” THEN


CALL RemoveQ (Queue, Front, Rear, Number, Error)


IF ( .NOT. Error) &



PRINT *, “Number removed from queue is”, Number

     ELSE IF (Operation /= “stop”)  THEN


PRINT *, “Illegal operation”

     END IF

END DO

CONTAINS

SUBROUTINE AddQ (Queue, Top, Number, Error)

!- AddQ --------------------------------------------------------------------

! Subroutine to add Number onto Queue with given Front and Rear or signal an

!  Error if queue is full.  

!   Local variable used:  NewLocation : location of the new element

!  Accepts
: Queue, Front, Rear, Number

!  Returns
: Queue , Front, and Rear (all modified)

!

  Error = .TRUE. if queue is full, .FALSE. otherwise

!  Output
: Queue-full message if queue is full

!-----------------------------------------------------------------------------

INTEGER, DIMENSION( : ), INTENT(INOUT) :: Queue

INTEGER, INTENT(INOUT) :: Rear

INTEGER, INTENT(IN) :: Front, Number

LOGICAL, INTENT(OUT) :: Error

INTEGER :: NewLocation

NewLocation = MOD (Rear + 1, SIZE(queue))

IF (NewLocation = = Front) THEN

     PRINT *, “Queue is full”

     ERROR = .TRUE.

ELSE

     Queue(Rear) = Number

     Rear = NewLocation

     Error = .FALSE.

END IF

END SUBROUTINE AddQ

SUBROUTINE RemoveQ (Queue, Front, Rear, Number, Error)

!- RemoveQ   -----------------------------------------------------------------

!   Subroutine to remove and return Number from the Top of a given Queue

!   Error is set to true if the queue is empty and false otherwise

! 

!   Accepts
: Queue, Front, Rear, Number

!   Returns
: Queue and Front (Modified), Number

!   

  Error = .TRUE. if Queue is empty,  .FALSE. otherwise

!   Output
: Queue-empty message if Queue is empty

!---------------------------------------------------------------------------

INTEGER, DIMENSION (: ) INTENT (INOUT)  :: Queue

INTEGER, INTENT(INOUT) :: Front

INTEGER, INTENT(IN) :: Rear

INTEGER, INTENT(OUT) :: Number

LOGICAL, INTENT(OUT) :: Error

IF (Front = = Rear) THEN


PRINT *,  “Queue is empty”


ERROR = .TRUE.

ELSE


Front = MOD(Front + 1, SIZE(Queue))

Number = Queue(Front)

 
ERROR = .FALSE.

END IF

END SUBROUTINE RemoveQ

END PROGRAM QueueTester

================== Sample run: ==============================

Enter the size of queue you want: 

4

Enter one of addq, remq, or stop:

addq

Enter number to addq onto queue:

11

11 successfully added onto the queue

Enter one of addq, remq, or stop:

addq

Enter number to addq into the queue:

22

22 successfully added onto the queue

Enter one of addq, remq, or stop:

addq

Enter number to addq into the queue:

33

33 successfully added onto the queue

Enter one of addq, remq, or stop:

addq

Enter number to addq into the queue:

44

Queue is full

Enter one of addq, remq, or stop:

remq

Number removed from queue is 11

Enter one of addq, remq, or stop:

remq

Number removed from queue is 22

Enter one of addq, remq, or stop:

remq

Number removed from queue is 11

Enter one of addq, remq, or stop:

remq

Queue is empty

Enter one of addq, remq, or stop:

stop

