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void api_coefficient file(char *filename,int count);

void api_coefficient value(char *filename,int index,char
*label,float value);

void api_toggle value(char *filename,int index,char *label,
Bool value);
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void api_coefficient set(char *filename, int index, float value);

void api_toggle set(char *filename, int index, Bool value)
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#include <stdlib.h>
#include <stdio.h>
#include <string.h>
#include <math.h>

#include "plugin.h"
#include "api_user.h"

static Bool setup = FALSE;
static float blah = 1.0;
static float foo = 1.0;

static float *vars = NULL;

/

* New API co-efficent interface
* */

void api_coefficient_file(char *filename,int count)

{
setup = FALSE;

api_printf("Parameters file %s has %d varibles\n", filename, count);

/* check the file name*/
if (strcmp("MyParametersFile", filename) == 0)
{

/* get ride of old memory */

if (vars != NULL) free(vars);

/* get new memory */
vars = calloc(sizeof{float), count);
}
}

void api_coefficient value(char *filename,int index,char *label,float
value)
{

/* check file name */

if (stremp("MyParametersFile", filename) == 0)

{
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/* store the value in my array */
vars[index] = value;

/* if varibale called blah, the store in blah */
if (stremp(label, "blah") == 0) blah = value;

/* if varibale called foo, the store in foo */
if (strcmp(label, "foo") == 0) foo = value;

}

if (setup)
{
api_printf("Parameter %s for file %s has changed to %f\n", label,
value);

}
}

/

* Called when the network has been read in
e e e e e e e e e e e e e e */

void api_setup(void)

{

api_printf("Paramics Programmer API: Example 2, Using Parameters
File\n");

setup = TRUE;

}

1.6 FTINREZ A
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N RS
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@void api_setup(void)

@void net action(void)

@void net post action(void)

@void end action(void)

@void link action(void *linkp)

@void vehicle action(void *Vp)
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@void vehicle link action(void *linkp, void *Vp)

@void vehicle release(void *Vp)

@void vehicle move(void *Vp, void *linkp, float distance, float speed)
@void vehicle transfer(void *Vp, void *link1p, void *link2p)

@void vehicle detector(void *Vp, void *linkp, int detector)

@void vehicle beacon(void *Vp, void *linkp, int beacon)

@void vehicle lanechange(void *Vp, void *linkp, int lanel, int lane2)
@void vehicle target speed(void *Vp, void *linkp)

@void vehicle target headway(void *Vp, void *linkp)

@void vehicle arrive(void *Vp, void *linkp, int zone)

@void vehicle tagged move(void *Vp, void *linkp, float distance,
float speed)

@void vehicle tagged transfer(void *Vp, void *link1p, void *link2p)
@void vehicle tagged detector(void *Vp, void *linkp, int detector)
@void vehicle tagged beacon(void *Vp, void *linkp, int beacon)

@void vehicle tagged lanechange(void *Vp, void *linkp, int lanel,

int lane?2)
@void vehicle tagged target speed(void *Vp, void *linkp)
@void vehicle tagged target headway(void *Vp, void *linkp)
@void vehicle tagged arrive(void *Vp, void *linkp, int zone)
2.% 18 5N

@void vehicle usertag set(void *Vp)
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#include <stdlib.h>
#include <stdio.h>
#include <string.h>
#include <math.h>
#include "plugin.h"
#include "api_user.h"

/* static road ware counts array */
static float * RWCounts = NULL;
static int LinkCount = 0;

/ i

* Called when the network has been read in
* */

void api_setup(void)

{
LinkCount = net_n_links();

if (RWCounts != NULL) free(RWCounts);
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RWCounts = calloc(sizeof(float), LinkCount);

api_printf("Paramics Programmer API: Example 1, Adding New
Functionality\n");

}

I

* enable the vehicle action by setting vehicle action enable to
* return TRUE.

* */

Bool vehicle action_enable(void) { return TRUE; }

/* ----
* use the vehicle action function to gather the road ware counts
* ___ */

void vehicle action(void *Vp)

{

/* get the link 1d for the vehicle */
int lid = link_id(vehicle_link(Vp));

/* get the time step for the acceleration calculations */
float ts = timestep();

/* get the current speed of the vehicle */
float cur_speed = vehicle speed(Vp);

/* get the speed of the vehicle one time step ago */
float old_speed = vehicle speed historic(Vp, ts*1.1);

/* calculate the acceleration */
float accel = (cur_speed - old_speed) / ts;

/* get the weight of the vehicle type */
float weight = type_weight(vehicle type(Vp));

/* calculate the road ware and add it to the existing count */
RWCounts[lid - 1] += (weight * accel) / cur_speed;

}

/

* use the net_action function to dump the RW counts
* */

void net_action(void)
{
float time = simulation_time();
FILE *FP = NULL;
char tmpstr[128];
nt i;
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/*
* as the time step is usually 0.5 seconds, first check that we are
* on a whole second boundarry
* */

if (time - (float)floor((double)time) > 0.0) return;

/*
* now check that a 5 minute (300 seconds) time interval has passed
% ____ */
if (((int)time % 300) == 0)
{
/% —--
* open the out put file
% */

sprintf(tmpstr, "%s/rw-%.0f", net_datapath(), time/300);

if ((FP = fopen(tmpstr, "w")) == NULL)
{
api_printf("Road =~ Ware  plugin  unable to  write
data\n\t%s\n",tmpstr);

return;
}
/% -
* dump the counts
k */
for(i = 0; 1 < LinkCount; i++)
{
fprintf(FP, "link %s\t %.0f\n", link name(id link(i+1)),

RWCounts[1]);

/* reset the count back to zero */
RWCounts[i] = 0;
}

fclose(FP);
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@void zone action(void *zonep)

2.% i 5N

@int zone index(void *zonep)

@int zone n_unreleased(void *zonep)

@int zone n_links(void *zonep)

@void *zone link(void *zonep, int index)

@void zone vehicle recall set(Bool value)

@void zone vehicle type set(int value)

@void zone vehicle destination set(int value)

@void zone vehicle awareness_set(int value)

@void zone vehicle aggression_ set(int value)

@void zone vehicle familiarity set(Bool value)

@void zone vehicle lane set(int value)

@void zone vehicle speed set(float value)

@void zone vehicle distance set(float value)
NP
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/

* Paramics
%k

* This plugin alows the extra vehicles to be released dependent on
* a parameters slider. ReleaseRate is the time between vehcile

* release form the api code.
*

% % /
#include <stdlib.h>
#include <stdio.h>
#include <string.h>
#include <math.h>

#include "plugin.h"
#include "api_user.h"

static int *ReleaseRate = NULL;
static int *ReleaseFrom = NULL;
static int *ReleaseTo =NULL;

static int N_ReleaseRate = 0;
static Bool Setup = FALSE;
static void release vehicle(int type, int dest);

/* --jpw
* setup the internal array of release rates
* */

void api_coefficient_file(char *filename, int count)

{

intn_zones =net_n_zones();
int i;

if (stremp(filename, "ReleaseRates") == 0)

{

N_ReleaseRate = count;

ReleaseRate = malloc(sizeof(float) * N_ReleaseRate);
ReleaseFrom = malloc(sizeof(float) * N_ReleaseRate);
ReleaseTo = malloc(sizeof(float) * N ReleaseRate);
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for (1= 0; 1 <N_ReleaseRate; i++)

{
ReleaseRate[i] = 0.0;
ReleaseFrom[i] = 0;
ReleaseTo[i] =0;

}

}
}

T
* strip the trip details fro the slider label
* */

void api_coefficient value(char *filename,int index,char *label,float
value)
{
int from;
int to;
int n_zones;
int max_release;
int sum_release;
nt i;

max_release = (int)(3600.00/timestep());

if (index >= N_ReleaseRate)
{

api_printf("Error in ReleaseRate file, more trips than defined at top
of file.\n");
return;

}

if (stremp(filename, "ReleaseRates") == 0)

{

ReleaseRate[index] = 0;
ReleaseFrom[index] = 0;

ReleaseTo[index] = 0;

sscanf(label, "Trip %d to %d", &from, &to);

n_zones =net n_zones ();

/* --jpw--
* check that the zones numbers are valid, i.e. are they greater

* than 1. we are not able to test to see if they are less than

* the number of zones, as on the first call to this function

* when the network is loading, the zones file has not been loaded

yet.

* */

if (from < 1) || (to <1))

{
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api_printf("Invalid trip of (%d to %d) for release rate %d\n"
"\tzones must be in the range of 1 to %d\n",
from, to, index, n_zones);

return;

}

if ((value < 0) || (value > max_release))

{

api_printf("Invalid release rate of %.0f for release rate %d\n",
value, index);

}

ReleaseRate[index] = value;
ReleaseFrom[index] = from;
ReleaseTo[index] = to;

/* --jpw--
* check that the total number of release's for a zone are

* less than max_release, the number of time steps.
* */

sum_release = 0;

for (1= 0;1<N_ReleaseRate; i++)

{

if (ReleaseFrom[i] == from) sum_release += ReleaseRate[i];

}

if (sum_release > max_release)

{

api_printf("Warning the total release rate for zone %d is greater

\n" "than the max release of %d. Only %d vehcile will
be released\n", from, max_release, max_release);
§
}

}

/* -—--

* Called when the network has been read in

e */

void api_setup(void)

{

api_printf("Paramics Programmer API: Example 3, Generating
Vehicle Trips\n");

e
* release vehicle from the zone dependent on the release rates
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* */

void zone action(void *zonep)
{

int r = rand();

int max_rand = 32767,

int max_release;

int sum;

int zone id;

nt i;

Bool released;

zone_id = zone_index(zonep);
max_release = (int)(3600.00/timestep());
/* —-jpw-

* Pick a number between 0 and max_release
* */

r = (int) (((float) r / (float) max_rand) * (float) max_release);

J* ~jpw-
* spin through the release rates summing as you until the sum is

* greater than the random number.

*

* This will give the effect of releaseing the vehicles randomly but

* proportionaly to there release rates.
* */

sum = 0;
1=0;
released = FALSE;
while ((i < N_ReleaseRate) && !released)
{
if(ReleaseFrom[i] == zone _id)

{

sum += ReleaseRate][i];

if (r < sum)

{
release vehicle(1, ReleaseTo[i]);
released = TRUE;

H
)
1++;
}
h

/* --jpw
* set up vehicle for releasing
* */

static void release vehicle(int type, int dest)
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/* —-jpw-
* normal is used as the distrution used for aggression and awarness
* */

int normal[9] = {1,4, 11, 21,26, 21, 11,4, 1};

int aggr;

int awar;

int sum;

int new_sum;

int max_rand = 32767,

nt i;

zone vehicle type set(type);
zone_vehicle destination_set(dest);

aggr = (((float)rand()/(float)(max_rand)) *100.0);
awar = (((float)rand()/(float)(max_rand)) *100.0);

sum = 0;
for(i=0;1<9; 1++)
{

new_sum = sum + normal[i];

if((aggr > sum) && (aggr <= new_sum))
{

zone vehicle aggression set(i);

}

if((awar > sum) && (awar <= new_sum))

{

zone vehicle awareness_set(i);

}

Sum = new_ sum;

}
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(4128 i #3%)
@ Bool move out(void *Vp, void *infrontVp[], void *behindVp[],
void *linkp)
@Bool move _in(void *Vp, void *infrontVp[], void *behindVp[], void
*linkp)
@ Bool gap exists(void *Vp,void *aheadVp, void *behindVp, void
*linkp, Bool urgent)
(&2 #35d)
@int Ic_accept time (void *Vp)
@int 1c reset time (void *Vp)
@int 1c overtake time(void *Vp)
2.% 08 N
@std move out(void *Vp, void *infrontVp[], void *behindVp[], void
*linkp)
@std move in(void *Vp, void *infrontVp[], void *behindVp[], void
*linkp)
@ std gap exists(void *Vp, void *ahVp, void *bhVp, void *linkp,
Bool urg)
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/* —
* Paramics

*

* this plugin implements a HOV lane change model.

*

* The model treats any restricted lane as a HOV lane, and any vehicle
* that can use the restricted lane is considered to be a HOV vehicle.

%

* if a vehicle is on a HOV lane then it is unable to change lane.
%
* if there is a HOV lane on the next link then the vehicle will try and
* move into that lane.
* */
#include <stdlib.h>
#include <stdio.h>
#include <string.h>
#include <math.h>

#include "plugin.h"
#include "api_user.h"

static int get_hov_lane(void *linkp, int vtype);
static Bool is_hov_lane(void *linkp, int vtype, int lane);

void api_setup(void)
{
api_printf("Paramics Programmer API: Example 4, Vehicle
Movement, HOV lanes\n");
}

/* --jpw
* if currently on a restricted lane then dont change lane,
*

* else if there is no restricted lane on the next link the use standard
* lane choice,

*

* else if there is a restricted lane on the next link and it is higher

* than the current lane the move out,

*

* else dont move out.
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* ___ */

Bool move out(void *Vp, void *infrontVp[], void *behindVp[], void
*linkp)
{

int vtype = vehicle type(Vp);
int HOVlane;

Bool urban = link urban(linkp);
void *next_link;

int lane = vehicle lane(Vp);

if (is_hov_lane(linkp, vtype, lane))

{
vehicle report(Vp, "MO: On HOVE lane\n");

return FALSE;
}

next link = link link(linkp, vehicle next exit(Vp));
HOVlane = get_hov_lane(next link, vtype);

if (HOVlane == 0)

{
vehicle report(Vp, "MO: No next HOV Lane\n");

return std_move_out(Vp, infrontVp, behindVp, linkp);

b
else if (HOVlane > lane)

{
vehicle report(Vp, "MO: Move Out to HOV lane\n");

return TRUE;
}

else

{
vehicle report(Vp, "MO: Stay in lane\n");

return FALSE;

}
b

e

* if currently on a restricted lane then dont change lane,
*

* else if there is no restricted lane on the next link then use standard
* lane choice,

*

* else if there is a restricted lane on the next link and it is lower

* than the current lane the move in,
*
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* else dont move in.

* ___ */

Bool move in(void *Vp, void *infrontVp[], void *behindVp[], void
*linkp)

{
int vtype = vehicle type(Vp);
int HOVlane;

Bool urban = link urban(linkp);
void *next_link;
int lane = vehicle lane(Vp);

if (is_hov_lane(linkp, vtype, lane))

{
vehicle report(Vp, "MI: On HOV lane\n");

return FALSE;
}

next_link = link _link(linkp, vehicle next exit(Vp));
HOVlane = get hov_lane(next link, vtype);

if (HOVlane == 0)
{
if (is_hov_lane(next link, vtype, lane))

{
vehicle report(Vp, "MI: not HOV in HOV lane\n");

return TRUE;
h

else

{
vehicle report(Vp, "MI: No next HOV lane\n");

return std_move_in(Vp, infrontVp, behindVp, linkp);

}

}
else if (HOVlane < lane) &&

lis_hov_lane(linkp, vtype, lane -1))

{
vehicle report(Vp, "MI: Move in to HOV lane\n");

return TRUE;
h

else

{

vehicle report(Vp, "MI: dont move in lane\n");

return FALSE;
}
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}

/* —jpw
* 1f the link 1s a highway link and there is a restricted lane that the
* vehicle can use then return that lane is a HOV lane. if there is
* more than one lane like this, then fuction returns the highest lane.
* 1.e. furtherst away from the kerb.

k */

static int get hov_lane(void *linkp, int vtype)

{ . .
int 1;
int n_lanes = link n_lanes(linkp);
int HOVlane = 0;
int r;

for (1=0;1<n_lanes; i++)

{

r=link lane restriction(linkp, i+1);

if ((r > 0) && !type restricted(vtype, 1))

{
HOVlane =1 +1;
break;

b
}

return HOVlane;

}

static Bool is_hov_lane(void *linkp, int vtype, int lane)

{

int r = link_lane_restriction(linkp, lane);

return ((r > 0) && !type_restricted(vtype, r));

1.7.3 RIS EEEEKC
NGRS I B RER AT 4 g3l o
N R A T
134 & 5%
@Bool routing_enable (void)

@int routing_decision(void *linkp, void *Vp)
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2.% iF 55l

@int link cost(void *linkp, int table)

@int link exit cost(void *linklp, void *link2p, int table)

@int link destination cost(void *linkp, int destination, int table)

@void link destination cost_set(void *linkp, int destination, int table,

int cost)

@ void link destination cost vector set(void *linkp, int table, int

nzones, int *zone, int *icost)
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#include <stdlib.h>
#include <stdio.h>
#include <string.h>
#include <math.h>
#include <limits.h>

#include "plugin.h"
#include "api_user.h"
#include "LT p.h"

/* last cost table */
LTE **LastCostTable = NULL;
int MaxCost = 65535;

/* functions for creating and deleting last cost elements */
void *new last cost element(void)

{

int *ret = (int*)malloc(sizeof(int));
*ret = MaxCost;

return (void*) ret;

}

void delete last cost element(void *element)

{

free(element);

}

/

* Worst route routing model.
* */

void api_setup(void)

{
/* free old table if need be */
if (LastCostTable != NULL)

{
pp_ LT free table(LastCostTable, delete last cost element);

}

/* create new table */
LastCostTable =pp LT new table();
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Bool routing_enable(void) { return TRUE; }

int routing_decision(void *linkp, void *Vp)

{

int *lastCost;
int worstTurn;
int worstCost;
void *curLink;
int curCost;
int routeTable;
int dest;

int 1;

int n_links;

/*
* 1f the lastCost is NULL then this is the first time we have seen

* this vehicle record, so setup a new entry for it.
* */

lastCost =pp LT get item(LastCostTable, Vp);
if (lastCost == NULL)

{
lastCost = pp LT new item(LastCostTable,
new_last cost _element);
}
/ *

* spin through the posible turns to look for the worst turn
* that is just closer than the last turn.
% */

dest = vehicle destination(Vp);
routeTable = vehicle route table(Vp);
n_links = link n_links(linkp);
worstTurn = 0;
worstCost = 0;
for(i=1; 1 <=n_links; i++)
{
curLink = link_link(linkp, 1);
curCost = link destination_cost(curLink, dest, routeTable);

if ((curCost >= worstCost) && (curCost < *lastCost))
{

worstTurn = i;

worstCost = curCost;

j
}

/*
* check for zero cost on next turn. If the cost is zero then

* the vehicle has arrived at its destination, so we will remove
[1001* its record from are table.

Vp,
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* ____ */

if (worstCost == 0)

{
}

return worstTurn;

pp LT delete item(LastCostTable,Vp,delete last cost element);

1.7.4 E kX IhEE
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#ifndef LT S H
#define LT S H

/*

* structure used for lookup table
* LTE = Lookup Table Element

%

typedef struct LTE s LTE;

/*

* table.
*

* passed into the lookup table.
%

* passed back after a lookup.
*

* next item.
ES

* pl is used to store the key pointer, that's the object that is

* next is used to store the next pointer, that's the pointer to

* the next item in the list. If two key pointers map to the same
* index in the lookup table then the two entries are stored in

* the form of a linked list, with the table pointing to the first

* entry, and the next pointer of the first entry pointing to the

struct LTE s
{
void *pl;
void *p2;

* the following structure is used to store an entry in the lookup

* p2 is used to store the return pointer, that's the object that is
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Jui

LTE *next;
IR

#endif

L

#ifndef LT C H
#define LT C H
/*
* LTS stands for Lookup Table Size. This is used to define
* the size of the lookup table being used. These are often
* defined to be a prime number to reduce key collision.
% */

#define LTS 1003

#endif

ra
[N
a3

e

g

e
* PARAMICS

%

* the following functions are used to create/matain a

* lookup table.
* */

#ifndef LT P H
#define LT P H

#include "truefalse.h"
#include "LT s.h"
#include "LT c.h"

/*

* The following lines are the prototypes of the lookup table

* functions.

* */

LTE **pp LT new_table(void);

int pp LT hash(void *p);

void *pp LT get item(LTE **table, void *pl);

void *pp LT new item(LTE **table, void *pl, void *
(*new_fn) (void)) ;

void pp LT delete item(LTE **table, void *pl, void
(*delete_fn) (void*));

void pp LT free table(LTE **table, void (*delete fn)
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(void *));

#endif
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#include <stdlib.h>

#include <stdio.h>

#include <string.h>

#include <math.h>

#include "truefalse.h"
#include "LT p.h"

/*
* This function is used to create a new lookup table.
*

* The lookup table consists of an array of LTE pointers.
*
* there for the type of a lookup table pointer is a LTE pointer pointer,
* or LTE**. So this function returns a new lookup table LTE**.
% */
LTE **pp LT new_table(void)
{
LTE **table;
int 1;

/*
* first grab an area of memory for the lookup table. This is done
* by calling malloc (stands for memory allocation). malloc is
* passed the size of memory that we need. In are case, as the
* lookup table is an array of LTE* with LTS (Lookup Table Size)
* entries. so we need LTS * sizeof(LTE*) bytes.

* */

table = (LTE **) malloc(LTS * sizeof(LTE*));

/*
* now we need to ensure that all of the entries in the table are
* set initially to NULL. This sets up the table for use.

% */

for (i=0; 1 <LTS; i++) table[i] = NULL;

/*
* finally we return the new setup table to the calling function.
* */

return table;
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/*
* this function is used by most of the other pp LT functions. Its purpose
* 1s to define a mapping from p1 to an entry in the lookup table.

%

* The idea is to try and get an even spread of mappings so that now one
* is used too many times.

%k

* The reasoning behind the operations below is not important, all that

* matters is that we pass in a void * pointer and we get out a integer

* in the range of 0 to LTS.

k */

int pp_ LT hash(void *p)

{
double f= 0.67456378;

int r;

f=1*((int)p);
f=f - floor(f);
r=(int) (f * LTS);
while (r<0) r += LTS;
return (r % LTS);

}

/>I<
* This functions is used to retrieve an item from the lookup table.
*

* it is passed a lookup table "table" to search and an item "p1" to look
* for.
*
* If it finds the item then it returns the related record, if it can not
* find the item then it returns NULL.
% */
void *pp LT get item(LTE **table, void *pl)
{
/*
* use the pp_ LT hash function to map p1 to a table index, we call this
* index the hashid.
* */

int hashid = pp_LT hash(pl);

/*
* the cur pointer is used to scroll through the list of entries in
* the lookup table that all have the same hashid.

* */

LTE *cur;

/*
* The following is a simple test to verify that the table has already
* been allocated.
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* * /
if (table == NULL)
{
printf("pp_ LT ERROR: get item, table empty\n");
fflush(stdout);
exit(1);

}

/*
* we now loop through all of the entries in the lookup table under
* hashid until we find the one we are looking for. If the

* entry is found then return the related record pointed to by p2.
%

* 1f cur ever ends up equal to NULL then we have reached the end

* of the list with out finding the correct entry.

* */

for (cur = table[hashid]; cur != NULL; cur = cur->next)

{

/*

*if cur->p1 == p1 then we have found the entry we are looking
* for, so return the related record pointed to by cur->p2.

* * /
if (cur->p1 == pl) return (cur->p2);
}
/ *
* unable to find the entry, so return NULL instead.
* * /
return NULL;
}
/ *

* The following function is used to create a new entry in the lookup
* table.

*

* The function takes a lookup table "table", an pointer called "p1"

* and a function called "new_fn", and returns a new record created
* by "new_fn".

*

* This function insert the item created by new_fn into the lookup table.
% */
void *pp LT new_item(LTE **table, void *pl, void * (*new_fn)(void))
{
/*
* use the pp LT hash function to map p1 to a table index, we call
this
* index the hashid.
3k */

int hashid = pp_LT hash(pl);
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/*
* 1s used first for searching the table, then for storeing the new item.
% */

LTE *element;

/*
* The following is a simple test to verify that the table has already
* been allocated.

% */
if (table == NULL)

{

printf("pp_ LT ERROR: set item, table empty\n");
fflush(stdout);
exit(1);

}

/*
* search the table to verify that the item dose not already exist
* in the table.

* */
for(element = table[hashid]; element != NULL; element = element->
next)
{
if (element->p1 == pl)
{

printf("pp_LT ERROR: set item, item already exists\n");
fflush(stdout);
exit(1);
}
}

/*
* create a new item to be linked into the lookup table.
k */

element = (LTE*) malloc(sizeof(LTE));

/*
* set the key pl field of the lookup table element to the key
* field p1 passed in.

* */

element->pl =pl;

/*
* create a new record by calling the new_fn passed in, and set

* element->p2 equal to it.
k */

element->p2 = new_fn();

/ %
* insert the element into the front of the list by setting the next
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* field of element equal to the current head of the list stored in
* table[hashid].
%

*/
element->next = table[hashid];

/*
* complete the insertion by setting the head of the list stored in
* table[hashid] equal to the new element.

* */

table[hashid] = element;

/ %
* finally return the new record to the calling function.
* * /

return (element->p2);

}

/*
* The following function is used to remove an existing item from a table.
*

* The function is passed a lookup table "table", a key pointer called "p1"
* and a deletion function called "delete fn".

%

* the function searches "table" to find the record for "p1". when it

* finds the entry it calls "delete fn" on the related record and then

* removes the entry from the lookup table.

% */
void pp LT delete item(LTE **table, void *p1, void (*delete fn)(void*))
{
/*

* use the pp_ LT hash function to map p1 to a table index, we call this
* index the hashid.
k */

int hashid = pp_ LT hash(pl);

/*
* the following two pointers are used fro scrolling through the
* list of entries
%k */

LTE *cur;

LTE *prev;

/*
* The following is a simple test to verify that the table has already
* been allocated.

* */
if (table == NULL)

{

printf("pp_LT ERROR: delete item, table empty\n");
fflush(stdout);

it 1-43




exit(1);

}

/*

* loop through the table to find the entry that matches the key "p1"
* */
prev = NULL;
cur = table[hashid];
while((cur != NULL) && (cur->pl !=pl))

prev = cur;
cur = cur->next;
/*

* check to see if the entry was found. The entry was found if the
* cur is not NULL and cur->p1 equals pl.

* */
if ((cur '=NULL) && (cur->pl == pl))
{

/*

* the entry was found, now we must remove it from the list.

% */

if (prev != NULL)

{

/*

* prev is not equal to NULL so set prev next equal to cur-> next
* this has the effect of removing cur from the list, as nothing
* in the list points to it any more.

* * /
prev->next = cur->next;
}
else
{
/*
* prev equals NULL, that means the entry was found at the head

of
* the list, this means we have to make the head of the list now
* point to cur->next instead of pointing at cur.
k */
table[hashid] = cur->next;

}

/*
* now use the "detele fn" passed in to free the memory given to the

* record cur->p2.
% */
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delete fn(cur->p2);
/ %
* now free of the memory given to the entry in the table.

* * /

free(cur);

}

else
{
/*
* 1f we reach here then there must have been an error as the record
* could not be found.

* * /
printf("pp LT ERROR: delete item, item not found\n");
fflush(stdout);
exit(1);

}
}
/ *

* the following function frees up all memory given to the lookup table
* and uses "delete_fn" to free the related records.

*

* the function takes as inputs a lookup table "table" and a function

* "delete fn".

% >l</
void pp LT free table(LTE **table, void (*delete fn)(void*))
{

/*

* I is used for scrolling through the table.

* cur and next are used to scroll through each list in the table.
* */

int i;
LTE *cur;
LTE *next;

/*
* The following is a simple test to verify that the table has already
* been allocated.

%k */
if (table == NULL)

{

printf("pp LT _ERROR: free table, table empty\n");
fflush(stdout);
exit(1);

}

/ %
* Loop through entry in the lookup table
%k

*/

for(i=0; 1 <LTS; i++)
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next = NULL;
cur = table[i];

/*

* loop through each entry in the list

* */
while(cur != NULL)

{

next = cur->next;

/ %
* first remove the record by calling "delete fn" then free the
* entry from the table.

% * /

delete fn(cur->p2);

free(cur);

cur = next;

}

}

/*
* Now free up the table it self.
3k */

free(table);
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