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IW&T8 ns-lib.tcl

B40aB41,B45

##added for ufg

WFQ £
set. q [new Queue/s$gtypel
$q set banduidth_ shu

WOW N W N

3
1265a1271,1276
> 3

~

> ##added for ufq

> Simulator instproc wfoclassifier-install £ nl n2 clssf 2 £
s$self instvar link_

[slink_([$nl idJ:[$n2 id]1) queuel install sclssf

WO

IWaT8 ns-default.tcl

B8aB9.90
> Queue/WrQl set bandwidth_ 0
>

92495, 58

> ##added for prio

> Queue/Prio set prio_queue_ true
> Queue/Prio set drop_front_ false

b6%ab76,678

> ##%added for tcpsink
> RAgent/TCPSink set bytes_ 0
>

W&Ta Tep-sink.cc

152,159¢c152, 155

< /%

< * maxSackBlocks_ does wierd tracing things.
4 #* don"t make it delay-bound uet,

4 »/

< #if defined(TCP_DELRY_BIND_ALL) ea Q

< #else /# | TCP_DELAY_BIND_ALL =/

< bind("maxSackBlocks_", amax_sack_bleocks_): // used only by sack
< #endif /= TCP_DELAY_BIND_ALL =/

? bind{"packetSize_", asize_); /*addecs/

> bind{"maxSackBlocks_", amax_sack_blocks_): /* used only by sack#*/
> bind_bool {("ts_echo_bugfix_", ats_echo_bugfix_}: /*added*/
> bind{"bytes_", sbytes_): bytes_=0: /*addedx’/

1612158

>

2949c291,292

< if {rnumToDeliver?

> if (humToDeliver) £

> bytes_+=rumToDeliver: /*addeds*/

295a294

> 3

I&%e Tep-sink.h

1005101
> int bytes_; /*added=/
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Wa&%® prio.h

#ifndef ns_prio_h

#define ns_prio_h

#include <string.h>
#include "queue.h”
#include "packet.h”

#include "config.h”

/* A bounded, prio queue */
class Prio ; public Queue {
public:
Prio() {
a1_ = new PacketQueue;
q2_ = new PacketQueue;
Q3_ = new PacketQueue;

q4_ = new PacketQueue;

bind_bool{"prio_queue_", &prio_queue_};

bind_bool("drop_front_", &drop_front_);

}

~Prio(} {
delete q1_;
delete q2_;
delete g3_;
delete q4_;

}

void recvOther(Packet* pj;

/* insert packet at front of queue */
void recvHighPrio(Packet*);

void recvMedPrio{Packet*);

void recvNormPrio(Packet*);

void checkglen();
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protected:
Packet” deque();
void enque(Packet*);
PacketQueue *q1_;
PacketQueue "q2_;
PackelQueue "q3_;
PacketQueue *q4_;
int prio_gueue_;

int drop_front_;

#endif /*1_pric_h*/

/* underlying FIFO queue */
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(RER prio.cc

#include "prio.h"
#include <packet.h>
#include <queue.h>

#include <stdio.h>

static class PrioClass : public TciClass {
public;
PrioClass() : TclClass("Queue/Prio®) {}
TclObject” create(int, const char*const*) {
return (new Prio):
}

} class_prio;

void Prio::enque(Packet* p)
{
if {prio_queue_) {
hdr_ip* hd = hdr_ip::access(p);
switch (hd->prio{)} {
case0:
recvHighPrio(p);
break;
case 1:
recvNormPrio(p);
break;
case 2 :
recvMedPrio{p);
break;
default :

recvOther(p);

Packet* Prio::deque()
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{
if {g1_->length{) != 0} {
return g1_->deque();
}
else {
if (g2_-=length() = 0) {
return q2_->deque();
}
else {
i (g3_->length() 1= 0) {
return Q3_->deque();
}
else
return g4_->deque();
}
}
}

void Prio:recvHighPrio(Packet* p)

{
H prio0
q1_->enque(p);
checkqglen();

void Prio;:recvNormPrio(Packet* p)

{
/prio1
g2_->engue(p);
checkglen();

}

void Prio:recvMedPrio(Packet* p)

{
Hprio 2
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q3_->enque(p);
checkglen();

void Prio:irecvOther{Packet* p)
{
/fprio 3
q4_->enque(ph:

checkglen();

void Prio::checkglen() {
if{q1_->length() + q2_->iength() + g3_->length() + g4_->length{) >= glim_) {
/* remove from head of queue */
if (drop_front_) {
/{ have data in g4, drop in g4
if (g4_->length() = 0) {
Packet* drop_qg4 = g4_->deque();
drop(drop_g4);

else {
// no have data in g4, drop in Q3
if {g3_->length() 1= 0) {
Packet” drop_g3 = q3_->deque();
drop({drop_g3);
/f no have data in g3, drop in g2
else {
if (q2_->length(} = 0} {
Packet* drop_g2 = q2_->deque();
drop(drop_g2};

else {
Packet* drop_g1 = g1_->deque();
drop(drop_q1);
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else {

81

/f have data in g4, drop in g4

if {g4_->length() |= 0) {

else {

Packet® drop_g4 = g4_->lookup(g4_->length()-1);
q4_->remove({drop_q4);

drop(drop_qg4};

/f no have data in g4, drop in g3
if (3_-=length(} t=0) {
Packet* drop_q3 = gq3_->lookup(g3_->length()-1):
g3_->remove(drop_q3);
drop(drop_q3):
}
/i na have data in g3, drop in g2
else {
if (g2_->length{) 1= 0) {
Packet” drop_g2 = q2_->lookup(g2_-=length{)-1):
g2_->remove(drop_g2):

drop(drop_g2);

else {
Packet* drop_q1 = q1_->lookup(q?1_->length(})-1);
q1_->remove(drop_q1};

drop(drop_qg1);



W&Te wigsamplec.cc

#include "wigclassifier h"

class WFQSampleClassifier : public WFQClassifier {

public:
WFQGSampleClassifier();
virtual int command(int argc, const char*const® argv);
int get_queueid(Packet *p);
double get_weight{int queueid);
protected:

double private_weight[MAXQUEUET];

static ctass WFQSampleClassifierClass : public TelClass {

public:

WFQSampleClassifierClass(): TcIClass("WF QSampleClassifier”} {};

TclObject* create(int,const char*const*) {
return(new WFQSampleClassifier);
b

} class_wfgsampleclassifier;

WFQSampleClassifier:WFQSampleClassifier() {
min_weight=10e+10;
for(int i=0;i<MAXQUEUE;i++)

private_weight[i]=1;

int WFQSampleClassifier::command(int argc,const char*const* argv) {
if {argc == 4) {
if(tstremp(argv[1],"setweight™)) {
double weight;
int flow,success=0;
success += sscanflargv[2],"%d", &flow);
success += sscanf(argv[3],"%If &weight);

if(success==2) {
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if ( 1{flow<MAXQUEUE) ) {
fprintf(stderr,
"flow id is out of range: edit MAXFLOW in wiqclassifier.h and
recompile\n®);
exit(1);
}
min_weight = min_weight<weight ?min_weight:weight;
private_weight{flow]=weight;

return TCL_OK;

}

return (TelObject:command(arge, argv));

inline int WFQSampleClassifier::get_queueid{Packet *p) {
hdr_ip* h = hdr_ip::access(p).

return h->flowid{):

inline double WFQSampleClassifier::get_weight(int queueid) {

return private_weight[queueid];



Wata wig-list.h

#ifndef LIST_H
#define LIST_H

template <class X> struct elem {
double key:
X data;
elem *next;
elem *prev,

elem(double k=0,X d=0,elem *n=0.elem *p=0) : key(k),data{d),next{n),previ{p} {};

termplate <class X> cilass List {
protected:
elem<X> *head,*tail;
public:
List(): head(0), tail(0} {};

void insert_order(X el,double k.int flowID) {
elem<X> *tmp=new elem<X>(k,el):
ifthead==0 && tail==0} { // listis empty
tail = head = tmp;

} else if (k >= tail->key ) { // insert as first
tmp->next=tail;
tail->prev=tmp;
tail = tmp;

}else {

elem<X> *p=tail; // other cases
while{(p->next}!=0) {
if{ (p->next}->key <= k) break:
p=p->next;
}
if(p->next = 0) {
p-=next->prev = tmp;

tmp->next = p->next;



} else
head=tmp;
p->next=tmp;

tmp->prev=p,

doubtle get_key_min{) {
if(head !=0)
return head->key;
else

return -1;

X get_data_min{) {
if(thead 1= 0)
return head->data;
else

return O;

int extract() {
if(head != 0} {
if(head->prev = 0) {
elem<X> "new_head=head->prev;
new_head->next=0;
delete head,

head=new_head:;

} else {
delete head;
head=0;
tail=0;

}

return O;
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#endif

return 1;
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IWsTa wiqclassifier.h

#ifndef WFQ_CLASSIFIER_H
#define WFQ_CLASSIFIER_H

#include "packet.h"

#include "queue.h”
#define MAXQUEUE 1024

class WFQClassifier : public TclObject {
public:
virtual int gei_queueid(Packet *p)=0;
virtual double get_weight(int queueid)=0;
virtual unsigned int get_length{int queueid) {return 10; }
virtual double get_safe_limit() { return min_weight/1000; }
protected:

double min_weight;

class WFQDefaultClassifier : public WFQClassifier {
public:
WFQDefaultClassifier(};
int get_gueueid{Packet *p);

double get_weight{int queueid);

inline WFQDefaultClassifier:: WFQDefaultClassifier() {

min_weight=1;

inline int WFQDefaultClassifier:get_queueid{Packet *p) {
hdr_ip* h = hdr_ip::access(p);

return h->flowid();
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inline double WFQDefaultClassifier::get_weight{int queueid) {

return 1;

#endif
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ndTa wigaggreg.cc

#include "wfgclassifier.h”
#define MAXFLOW 1024
#define wigerror(n) forintf(stderr,n “nedit MAXFLOW and MAXQUEUE in wigaggreg.cc and

wiqgclassifier.h, then recompile \n"); exit(1)

class WFQAggregClassifier : public WFQClassifier {
public:
WFQAggregClassifier(};
virtual int command(int arge, const char const” argv);
int get_gueueid(Packet *p);
double get_weight{int queueid);
unsigned int get_length(int queueid);
protected:
double private_weight{MAXQUEUE];
unsigned int private_length[MAXQUEUE];
int f2q[MAXFLOW];

static class WFQAggregClassifierClass : public TclClass {
public:
WFQAggregClassifierClass().TcIClass("WF QAggregClassifier”) {};
TclObject* create(int,const char*const*) {
return(new WFQAggregClassifier):
X

} class_wigsampleclassifier;

WFQAggregClassifier: WFQAggregClassifier(} {
min_weight=10e+10;
for{int i=0;i<MAXFLOW!:i++) {
f2q[i]=-1;
)
for{int i=0;i<MAXQUEUE:i++) {
private_weight[i]=1;

private_length[i]=10;



int WFQAggregClassifier::command(int argc,const char*const* argv) {
if (argc == 4) {
if(!stremp{argv(1],"setweight™}) {

double weight;

int queue,success=0;

success += sscanf(argv[2),"%d" &queue);

success += sscanf(argv[3],"%If" &weight):

if(success==2} {
if ( H{queue<MAXQUEUE) ) {

wfgerror("queue id out of range: ";

}
min_weight= min_weight<weight 7
min_weight:weight;
private_weightfqueue]=weight;

return TCL_OK;

}
else if{!stremp(argvi1],"setqueuen) {
int queue flow,success=0:
success += sscanf(argv[2],"%d", &flow):
success += sscanf(argv[3],"%d".&queue);
if(success==2) {
if { {queue<MAXQUEUE) ) {

wfgerror("queue id out of range: *);

if { 1{flow<MAXFLOW) ) {

wfqerror("flow id out of range: ");

f2q[flow]=queue;
return TCL_OK;
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else if(istremp(argv{1],"setlength®)} {
int queue,length,success=0;
success += sscanflargvi2],"%d", &queue);
success += sscanflargv(3],"%d", &length);
if(success==2) {
private_length[queue]= length >=0 ? length : 0:
return TCL_OK;

}

return (TclObject::command(arge, argv));

inline int WFQAggregClassifier::get_gueueid(Packet *p} {
hdr_ip* h = hdr_ip::access{p);
int queue=f2g[h->flowid()];
if (queue == 1) {
abort();
}

return queue;

inline double WFQAggregClassifier::get_weight{int queue) {

return private_weight[queue];

inline unsigned int WFQAggaregClassifier::get_length(int queue) {

return private_length[queue];
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W&Ta wig.co

#include "wfg-list.h”
#include "math.h”
#include "queue.h”

#include "wigclassifier.h”

#ifindef MAXQUEUE
#warning "MAXQUEUE should be defined in wigclassifier.h"
#define MAXQUEUE 32

#Hendif
class WFQ;

class WFQHandler : public Handler {
public:
WFQHandler(WFQ *queue) : g{queue){};
void handle(Event *e);
protected:

WFQ* q;

class WFQ : public Queue {

public:
WFQ();
virtual int command(int arge, const char*const* argvy);
Packet *deque{void);
void engue(Packet* pkt);
void handle(Event *);

protected:
void scheduleWFQ();
WFQHandler wiq_hand;
Event *wfq_event;
intidle;
double virt_time;

double last_vt_update;
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unsigned int BIMAXQUEUE];
unsigned int npacketlMAXQUEUE];
double finish_t{MAXQUEUE]:
double sum;

WFQCliassifier *wfq_classifier:
List<int> GPS_queuelD_|;
List<Packet *> PGPS_pack_|;
double bandwidth;

static class WFQCIass : public TcIClass {

public:
WFQClass() : TclClass{"Quaue/WFQ") {};
TeclObject” create(int, const char*const™) {
return (new WFQ):
}
} class_wiq;

WFQ:WFQ() :wfg_hand{this) {
wig_classifier=(WFQCIassifier*) new WFQDefaultClassifier():

for(int i = 0;i < MAXQUEUE:;i++) {
npacket(i]=finish_t{i]=B[i]=0;

}

wiq_event=0;

virt_time=sum=0;

last_vi_update=0;

idle=1;

bind_bw{"bandwidth_",&bandwidth);

int WFQ::command(int argc,const char*const* argv) {
if (argc==3) {
if(stremp(argv[ 1], install"}==0} {
wfq_classifier=(WFQClassifier *)TciObject::lookup(argvi2]):
return TCL_OK;
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}

return(Queue::command(argc,argv)};

void WFQ::enque(Packet *p) {

int queueid = wig_classifier->get_queueid(p);

if (wfg_classifier->get_length(queueid} < npacket[queueid]+1 ) {
drop(p):;
return;

}

npacket[queueid]++;

hdr_cmn *hdr = hdr_cmn::access(p};

int size = hdr->size();

double now = Scheduler;:instance().clock();

if(idle) {
last_vi_update=now;
virt_time=0;
idle=0;
} else {
virt_time=virt_time+(now-last_vt_update)/sum;

last_vt_update=now;

finish_t[queueid] = (finish_t{queueid] > virt_time ?
finish_t[queueid]:virt_time)

+sizefwfq_classifier->get_weight{queueid)/(bandwidth/g);

if{{Blqueueid]++)==0)
sum=sum-+wfq_classifier->gel_weight{queueid);

if { fabs{sum) < wfq_classifier->get_safe_fimit(} ) sum=0:

PGPS_pack_l.insert_order{p,finish_t[queueidl.queueid);

GPS_queuelD_Llinsert_order(queueid,finish_t[queueid],queueid);
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if(wfg_event!=0) {
Scheduler:instance().cancel{wfg_event);
delete wig_event;

}

scheduleWFQ();

void WFQ:scheduleWFQ() {
wig_event=new Event();
double tmp={GPS_queuelD_l.get_key_min()-virt_time)*sum:
if (tmp<0) tmp=0;

Scheduler::instance(). schedule((Handler *)&wfq_hand,wfq_event,tmp)

void WFQ:handle(Event *e} {
double now = Scheduler:instance().clock{):
virt_time=virt_time+(now-last_vi_update)/sum;
last_vt_update=now;
int queueid=GPS_gueueiD_l.get_data_min():
GPS_gueuelD_l.extract();

if{(--B[queueid])==0)
sum=sum-wiq_classifier->get_weight(queueid);
if ( fabs(sum} < wfg_classifier->get_safe_limit() } sum=0;
if(sum==0) {
idle=1;
for(int i=0;i < MAXQUEUE;i++) finish_t[i]=0;
}
delete e;
if(tidle)
scheduleWFQ();

else

wiq_event=0;



Packet® WFQ::decue() {
Packet* p=PGPS_pack_l.get_data_min();
PGPS_pack_|.extract();
if (p} npacket{wfq_classifier->get_queueid(p)]--;

return p;

inline void WFQHandier::handle(Event* e} { g->handle(e); }
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