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// file: combine.h
#define INT

#ifdef FLOAT

typedef double data_t;
#define DATA_NAME "Float"
#endif

#ifdef DOUBLE

typedef double data_t;
#define DATA_NAME "Double"
#endif

#ifdef EXTEND

typedef long double data_t;
#define DATA_NAME "Extended"
#endif

#ifdef INT

typedef int data_ t;

#define DATA_NAME "Integer"
#endif

#ifdef LONG

typedef long data_t;
#define DATA_NAME "Long"
#endif

#ifdef CHAR

typedef char data_t;
#define DATA_NAME "Char"
#endif

#ifdef PROD

#define IDENT 1

#define OP =

#define OP_NAME "Product"
#else

#ifdef DIV

#define OP /

#define IDENT 1

#define OP_NAME "Divide"
#else

#define IDENT 0

#define OP +

#define OP_NAME "Sum"
#endif /* DIV */

#endif /* PROD */

#include "vec.h"

void combinel(vec_ptr v, data t
void combine2(vec_ptr v, data t
void combine3(vec ptr v, data t
void combined4(vec_ptr v, data t

*dest) ;
*dest) ;
*dest) ;
*dest) ;
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// file: combine.c
#include "combine.h"

void combinel(vec ptr v, data_t *dest)
{
*dest = IDENT;
for (long i = 0; i < vec_length(v); i++)
data_t val;
get vec_element(v, i, &val);
*dest = *dest OP val;

}

// move call to vec_length out of loop
void combine2(vec_ptr v, data_t *dest)

{
long length = vec_length(v);

*dest = IDENT;

for (long i = 0; i < length; i++) {
data_t val;
get vec_element(v, i, &val);
*dest = *dest OP val;

}

// direct access to vector data
void combine3(vec _ptr v, data_t *dest)
{
long length = vec_length(v);
data_t *data = get vec_start(v);

*dest = IDENT;
for (long i = 0; i < length; i++) {
*dest = *dest OP data[i];
}
}

// accumulate result in local variable
void combined4(vec _ptr v, data_t *dest)
{
long length = vec_length(v);
data_t *data = get vec_start(v);
data_t acc = IDENT;

for (long i = 0; i < length; i++) {
acc = acc OP data[i];

}

*dest = acc;

{
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// file: vec.h

/* Create abstract data type for vector */
typedef struct {

long len;

data_t *data;
} vec_rec, *vec_ptr;

/* Create vector */
vec_ptr new_vec(long len);

/* Free storage used by vector */
void free vec(vec_ptr v);

/*
* Retrieve vector element and store in dest.
* Return 0 (out of bounds) or 1 (successful)
*/

int get vec_element(vec_ptr v, long index, data t *dest);

/* Macro version */

#define GET VEC ELEMENT(v,index,dest) \
!((index) < 0 || (index) >= (v)->len) && \
*(dest) = (v)->data[(index)], 1;

data_t *get_vec_start(vec_ptr v);

/*
* Set vector element.

* Return 0 (out of bounds) or 1 (successful)
*/

int set vec_element(vec_ptr v, long index, data_t val);

/* Get vector length */
long vec_length(vec_ptr v);

// file: vec.c

#include <stdlib.h>
#include <stdio.h>
#include "combine.h"
#include "fcyc.h"

#define MILLION leé6
#define VEC_SIZE 100000000

int main(int argc, char **argv)
{
data_t result;
vec_ptr v = new_vec(VEC_SIZE);

printf("combinel\tcombine2\tcombine3\tcombine4\n");
for (int i=0; i < VEC_SIZE; i++) {
v->data[i] = i;

}



168 start_counter();

169 combinel (v, &result);

170 printf("%£f\t",get counter()/VEC SIZE);
171 fflush(stdout);

172

173 start_counter();

174 combine2 (v, &result);

175 printf("%£f\t",get counter()/VEC SIZE);
176 fflush(stdout);

177

178 start_counter();

179 combine3 (v, &result);

180 printf("%£f\t",get counter()/VEC SIZE);
181 fflush(stdout);

182

183 start_counter();

184 combine4 (v, &result);

185 printf("%f\n",get counter()/VEC SIZE);
186

187 free vec(v);

188 return 0;

189 }

190

191

192 /* Create vector of specified length */
193 vec_ptr new _vec(long len)

194 {
195 /* Allocate header structure */

196 vec_ptr result = (vec_ptr) malloc(sizeof(vec_rec));
197 data_t *data = NULL;

198 if (!result)

199 return NULL; /* Couldn't allocate storage */
200 result->len = len;

201 /* Allocate array */

202 if (len > 0) {

203 data = (data_t *)calloc(len, sizeof(data t));
204 if (!data) {

205 free((void *) result);

206 return NULL; /* Couldn't allocate storage */
207 }

208 }

209 /* data will either be NULL or allocated array */
210 result->data = data;

211 return result;

212 }

213

214 /* Free storage used by vector */
215 void free vec(vec_ptr v) {

216 if (v->data)

217 free(v->data);
218 free(v);

219 }

220

221 /+*

222 * Retrieve vector element and store at dest.
223 * Return 0 (out of bounds) or 1 (successful)
224 */
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int get vec_element(vec_ptr v, long index, data t *dest)
{
if (index < 0 || index >= v->len)
return 0;
*dest = v->data[index];
return 1;

}

/* Return length of vector */
long vec_length(vec_ptr v)

{
return v->len;
}
data_t *get_vec_start(vec_ptr v)
{
return v->data;
}
/*

* Set vector element.
* Return 0 (out of bounds) or 1 (successful)
*/
int set _vec_element(vec_ptr v, long index, data t val)
{
if (index < 0 || index >= v->len)
return 0;
v->data[index] = val;
return 1;

}



