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Introduction

This project will document the time changes that occur when using different mixtures of low-level (Assembly Language) and high-level language (C++) to detect collisions. These times will be compared to determine the most efficient mixture of the different languages.

Description

For this lab, different mixtures of high-level and low-level code were used, attempting to determine the fastest mixture.

Each program uses a different mixture of low and high-level languages. 
1st Change: Added a timer feature that detects up to 5 decimal places from the “time.h” file. This is located outside of the timed loop, so it has no effect on the efficiency of this program.



Figure 1, C++ Timer Addition

2nd Change: Changing the declaration of some variables to different locations (outside the timed loop). The same memory location is used for two variables instead of allocating new space each time. The following variable locations were modified:



currentPlayerXPosition



currentPlayerYPosition

This change was made to save space. Re-allocation of memory when not needed is very inefficient programming practice. This can be seen in the Version 1 code appendix.
3rd Change: changed data type “int” to data type “unsigned short” data type for the

following variables:


getCollision


PlayerXPosition[50]


PlayerYPosition[50]


timeDelay 


currentPlayerXPosition


currentPlayerYPosition

Also changed the following variable from double to float to conserve space:


duration


This change was made to save on space. The larger registers and variables were not necessary. This can be seen in the Version 1 code appendix.



Fourth Change: changed from DWORD to WORD for these variables:


COORD1


COORD2

This change was made to save on space. The larger variables were not necessary. This can be seen in the Version 1 code appendix.



Figure 2, Assembly Language Data Types, Before Modification


Figure 3, Assembly Language Data Types, After Modification


Figure 4, Assembly Language Data Types, Before Modification


Figure 5, Assembly Language Data Types, After Modification
5th Change: Made use of the 16-bit registers instead of the 32-bit registers such as:


ax

instead of EAX


bx

instead of EBX
The larger registers and variables were not necessary. This can be seen in the Version 1 code appendix.




Figure 3, Assembly Language Data Types, Before Modification
Figure 6, Assembly Language Registers, Before Modification



Figure 3, Assembly Language Data Types, Before Modification
Figure 7, Assembly Language Registers, After Modification
6th CHANGE: Changing the assembly program to read in just two values at a time. This can be seen by comparing the Version 2 and Version 3 code appendix.
7th CHANGE: Changing the C++ function to accept 2 unsigned short parameters and modifying the inner for loop to first check for the x coordinate collisions. If there was a collision between the x values, then and only then does it check for the y-values.
This can be seen by comparing the Version 2 and Version 3 code appendix.




Figure 8, C++ Data Types, Before Modification




Figure 9, C++ Data Types, After Modification
Summary

After doing timed test analysis for each Code Appendix Version, the following results were documented in this table:
	Version #
	Time Trial Results

	Version 0
	2.11

	Version 1
	0.763

	Version 2
	0.591

	Version 3
	0.761


According to the Time Trial Report conducted. The fastest version was  Version 2 in the Code Appendix. Version 2 however, was not a complete working version. There were some difficulties in obtaining an accurate collision count, as the method being used was not reliable. Version 3 on the other hand, was reliable, and the quickest version of the other ones. Thus, we can conclude that the quickest, most reliable, version was Version 3. 
From Version 0 to Version 1, significant changes included:
1st thru 5th change

The types of changes included changes to save space as it refers to data types, registers, and memory allocation. The more space saved, the faster a program will run.

From Version 1 to Version 3, significant changes included:

6th thru 7th change

The types of changes included changes to save time and comparisons within repetition code (Loops). 

Throughout the versions, many changes were made to both the Assembly and C++ code. The changes made to the assembly code, were the most significant, in terms of saving time, according to our results. 
#include <time.h> // needed to use the timer


...


//function to cause a wait on the clock


void sleep( clock_t wait );


...


//Start the clock


	cout << "Clock starting with "<< timeDelay <<" second delay..."<< endl;


...





start = clock();


for (int loopCounter = 0; loopCounter < CounterLoopCount; loopCounter++)


{


...


}


//Stop the clock


finish = clock();	//store the results of the clock in finish variable


duration = (float)(finish - start) / (float)CLOCKS_PER_SEC;


cout << "Clock Stopped. The duration was: "<<  duration <<endl;





.data


X1    DWORD  ?     	; unsigned 32-bit X1 / currentPlayerXPosition


Y1    DWORD  ?		; unsigned 32-bit Y1 / currentPlayerYPosition


X2    DWORD  ?		; unsigned 32-bit X2 / PlayerXPosition[otherPosition]


Y2    DWORD  ?		; unsigned 32-bit Y2 / PlayerYPosition[otherPosition]





.data


X1    WORD  ?     	; unsigned 32-bit X1 / currentPlayerXPosition


Y1    WORD  ?		; unsigned 32-bit Y1 / currentPlayerYPosition


X2    WORD  ?		; unsigned 32-bit X2 / PlayerXPosition[otherPosition]


Y2    WORD  ?		; unsigned 32-bit Y2 / PlayerYPosition[otherPosition]








Notice the use of DWORD before code modification





Notice the use of WORD after code modification





Notice the use of 4 data variables before code modification





data


X1    WORD  ?     	; unsigned 16-bit X1 / currentPlayerXPosition


Y1    WORD  ?		; unsigned 16-bit Y1 / currentPlayerYPosition


X2    WORD  ?		; unsigned 16-bit X2 / PlayerXPosition[otherPosition]


Y2    WORD  ?		; unsigned 16-bit Y2 / PlayerYPosition[otherPosition]








Notice the use 2 data variables after code modification





.data


COORD1    WORD  ?   ; unsigned 16-bit COORD1 


COORD2    WORD  ?	  ; unsigned 16-bit COORD2





Added a timer feature that detects up to 5 decimal places from the time.h file. This is located outside of the timed loop, so it has no effect on the efficiency of this program.








mov    COORD2, eax   ;load memory location COORD2 with 2nd coordinate


...





mov    eax, COORD1	 ; make the EAX register point to the data within COORD1


mov    ebx, COORD2	; make the EBX register point to the data within COORD2


cmp    eax, ebx        	;compare X data of 2 different points


...





mov eax, 1             	;return collision occurred indicator





Notice the use of EAX + EBX registers before the code modification





mov    COORD2, ax   ;load memory location COORD2 with 2nd coordinate


...





mov    ax, COORD1	 ; make the AX register point to the data within COORD1


mov    bx, COORD2	; make the BX register point to the data within COORD2


cmp    ax, bx        	;compare X data of 2 different points


...





mov ax, 1             	;return collision occurred indicator





Notice the use of AX + BX registers after the code modification





Notice the use of 4 INT data types before the code modification





extern "C" int seeIfCollide(int X1, int Y1, int X2, int Y2);			





Notice the use of 2 UNSIGNED SHORT data types after the code modification





extern "C" int seeIfCollide(unsigned short coord1, unsigned short coord2);





unsigned short getCollision = 0; //state whether there was a collision	


unsigned short PlayerXPosition[50];		//declare a 50 X points array


unsigned short PlayerYPosition[50];		//declare a 50 Y points array


unsigned short currentPlayerXPosition = 0;//current x position


unsigned short currentPlayerYPosition = 0;//current y position


float  duration;	//variable that holds a time between start and finish


unsigned short timeDelay = 3;	//amount of seconds to delay the timer by








Notice the use of UNSIGNED SHORT and FLOAT data types after modification





int getCollision = 0; //state whether there was a collision	


int PlayerXPosition[50];		//declare a 50 X points array


int PlayerYPosition[50];		//declare a 50 Y points array


int currentPlayerXPosition = 0;//current x position


int currentPlayerYPosition = 0;//current y position


double  duration;	//variable that holds a time between start and finish


int timeDelay = 3;	//amount of seconds to delay the timer by








Notice the use of INT and DOUBLE data types before modification
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