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Appendix A

Uniform protocol interface

session = open(high_level _protocol, low_level protocol, participants)

A high level protocol calls a low-level protocol to actively open a session with the given
participant set.

open_enable(high_level_protocol, low_level_protocol, participants)

A high level protocol calls a low-level protocol to passively open(enable the opening of) a
session that contains the given participant set.

demux(session, msg)

A session of some low-level p 1 passes a up to a high-level protocol.

controlprotl(protocol, opcode, buffer, length)

Perform a control operation on some protocol; used to set and get parameters.
push(session, msg)

Pass a message down to a session.

pop(session, msg)

Pass a message up a session.

close(session) .

Close a session.

controlsessn(session, opcode, buffer, length)

Perform a control operation on some session; used to set and get parameters.
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Appendix B

Proposed Ipv6 Address Allocation bits

Type of address Binary prefix
Reserved 0000 0000
Unassigned 0000 0001
Reserved for NSAP allocation 0000 001
Reserved for IPX allocation 0000 010
Unassigned 0000 011
Unassigned 0000 1
Unassigned 0001
Unassigned 001
Aggregate Global Unicast Address 010
Unassigned 011
Reserved for Geographic Unicast Addresses 100
Unassigned 101
Unassigned 110
Unassigned 1110
Unassigned 11110
Unassigned - 1111 10
Unassigned - 1111110
Unassigned 111111100
Link Local Use Addresses 1111111010
Site Local Use Addresses 1111111011
Multicast Addresses 1111 1111
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Appendix C

ip.c program listing

”

*ipc

.

* x-kemel v3.3

.

* Copyright (c) 1996,1993,1991,1990 Asizona Board of Regents
* $Revision: 1

* $Date: 1996/06/19 16:30:13 8
*

#include "xkemel b*
include "ge "

static void callRedirect( Event, VOID *);

static Scssn crcatcLocalScssn( Protl, Protl, Protl, Activeld *, IPhost * );

stutic void destroyForwardSessn( Sessn s );

static void destroyNormalSessn( Sessn s ),

static void destroySessn( Sessn, Map ),

static Scssn forwardScssn( Protl, Amvcld *. Fwdld*);
stutic Sessn [wdBeas(Sessn( Proll, Sessn, Anuvel/.l * Fwdld *),
static void fwdSessnlnit( Sessn ),

static [Phost *getl lost( Part * );

static long gctRcl.Pm.Nmn( ., Protl, char * );

slutic inl gel_ident( Ses:

/# static XkReturn |pC’lum1.|( Protl ). '

static XkReturn ipCloseSessn( Sessn

static Sossn ipCroateScssn( Protl, Pm.l Protl, void (*)(, IPhost * );
static int_ ipHundleRedirect( Sessn );

static Sessn ipOpen( Protl, Protl, Protl, Part * );

static XkRetum ipOpenDisable( Prot, Protl, Protl, Part * );
static XkReturn ipOpenEnable( Protl, Protl, Protl, Part * );
static XkHandle ipPush( Sessn, Msg * );

static Sessn localPassiveSessn( Protl, Activeld *, IPhost * );
static void localSessnlnit( Sessn );

static int routcChangcFilter( void *, void *, void * );
extern void scheduleIpFragCollector( PState * ),

#else

stutic void cullRedirect(); -

static void dcmvyNotmnlScsmO‘
slatic void destroySessn();

static Sessn forwardSessn();

static Sessn 3
static void fwdScssnlnit();

static IPhost *getHost();

static long getRelProtNumo);
static int get_ident();

/* static XkRcturn ipCloscProtl(); */
static XkReturn ipCloseSessa();
static Sessn ipCreateSessn();
static int ipl landleRedirect();
static Scssn ipOpen();

stutic XkReturn ipOpenDisable();

static XkReturn lpOpenEn.hlr.(),
static Xkl Iandle ipPush();

$EREUSTAKAAN UNTVERSITI MALAYA
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static Sessn localPassiveSessn();
stutic void localSessnlnil();

static int routeChangeFilter();

extern void ach:dﬂelpfngCollwwa,

Hendif _STDC_
exter void ipProcessRomFile20);
inl truceipp;

#ifdef XMEMTRACK

int IpTrackld = 0,

extern char *xMalloc Track(unsigned, int);
xtemn char *xMallocZeroTrack(unsigned, int);
extemn void xFreeTrack(char *, unsigned, inl),
extem int TrackGetld(char *);

#dcfinc xMalloc(s) xMallocTrack(s, IpTrackld)
Hdefine xMaullocZero(s) xMallocZeroTruck(s, IpTrackld)

#undef X_NEW
#defin X_NEW(Type) (Type *)xMalloc Track(sizeofType), IpTrackld)

Hendif
static [Phost ipSitcGateway = {192,0,0,100} ;

#define SESSN_COLLECT ] ]NTERVAL 20*1000 %1000  /*20 seconds */
#define P MAX_PROT

static long
getRelProtNum( hip, lip, s )
Protl  hip, lip;

char  *s;

{

long m;

2 = relProtNum(hlp, p);
if(n==-1){
xTnuJ(xpp, TR_SOFT_ERRORS,
couldn't get prot num of %s relative to %s",
s, h!p-mmc. lip->namc);
relurn -1;

}
if(n<0|/n>0xfF) {
TI'IDCA(IW‘ TR_SOFT_ERRORS,
"%s: prot num of %s relative o %s (%d) is out of runge”,
s, hlp->name, llp->name, n), s
retum -1,

}

retum m; -
}
static XkRetumn
ipOpenDisubleAll( self, hlp )

Protl  self, hip;
{

PStatc *ps = (PStatc *)sclf->statc;

XTrace(ipp, TR MAJOR_EVENTS, "ipOpenDisableAll);
defaultOpenDisableAL(ps->passiveMap, hip, 0
defaultOpenDi up‘ oy
retum XK_SUCCESS;

’
* ip_init: main entry point (o IP
%

void
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ip_init(self)
Proll self,

{
PState 'ps,
Part
TPhost hml

#ifdef XMEMTRACK
if (IpTrackld == 0)
IpTrackld = TrackGelld("P");
Hendif

XTracc0(ipp, 1, "IP init");
Hifdel TP_SIM_DELAYS
*Warning: IP is simulating delayed packets");
e

endif
#ifdef IP_SIM_DROPS

"Warning: IP is simulating dropped puckels");
Hendif

/' initialize protocol-specific state */
=X_NEW(PStatc).
Vel = chur “)ps,
ps->self = self,
ps->activeMap = mapCreate(IP_ACTIVE_MAP._SZ, sizeof(Activeld));
ps->fwdMap = mapCreate(IP_FORWARD_MAP_SZ, sizeof(Fwdld));
ps->pussiveMup = mupCreu(e(IP_PASSIVE_MAP_SZ, sizeol(Pussiveld));
ps->passiveSpecMap = mapCreaie(IP_PASSIVE_SPEC_MAP SZ, sizeof{PassiveSpecld));
ps->fragMap = mapCreate(lP_FRAG_MAP._SZ, sizeof(Fragld));
->nctMas =NULL;

ps
ps->ipSiteGuleway = ipSileGateway;
ipProcessRomTile(self),

if (xIsProUl(xGelProtDown(self, 0))) {
XError("No llp configured below IP");

}
XTrucel(ipp, 2, "IP has %d prolocols below\n", self->numdown),

th XNCTSIM

|I( melmIPmﬂ(xGelel]Down(Hlf. 0), GETMYHOST, (char ')a.bun
sizeof(host)) == (int)sizeof(host) ) {

hostd = 100;

ps->ipSiteGatcway = host;

i

}
#endif

”
? opesenabe plysical newerk protocols

pnnim'(lp-n-

punPn»h(vun.ANY HOST,0), .

if ( XOpenEnable(self, self, xGetProtDown(self, 0), &part) == XK_FAILURE ) {
XTrace0(ipp, TR_ERRORS, "ip_nit : can't openenable net protocols”);

»
¢ Determine nurmber o intefaces wsed by the lower protocal
kmwma this will simplify some of our routing decisions
( melrulell(x(m.PmUDuwnlllf. 0), VNET_GETNUMINTERFACES,
(char *)&ps->numlfc, sizeof(int)) <=0 {
XError("Couldn't do GETNUMINTERFACES control op");
ps->numlfe = 1;

J else {
XTracel(ipp, TR_MAJOR_EVENTS, "llp has %d interfaces", ps->numlfc);
»

* initinlize roule tuble und set up defaull route

*

if (rt_init(ps, &(ps->ipSiteGateway)) ) {
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xTracel(ipp, TR_MAJOR_EVENTS, "IP rt_init - no default gateway");
}

”
* set up function pointers for IP protocal object
*

sel->open = ipOpen;
/4 self->close = ipCloseProtl; */
self->controlprotl = ipControlProtl;
sclf->opencnable = ipOpenEnable;
sel->opendisable = ipOpenDisuble;
self->denmux = ipDemu,
self->opendisablesll = ipOpenDisableAlL;
chodullpFragCollctorps).
initSessionCollector(ps->uctiveMarp, SESSN_COLLECT_INTERVAL, destroyNormalSess, "ip");
initSessionCallector(ps->fwdMap, SESSN_COLLECT_INTERVAL, destroyForwardSessn, "ip forwarding");
ipProcessRomTile2(self);
XTraceO(ipp, 1, "IP init donc™);
¥

static [Phost *
getHost(p)
Purt *p

{

TPhost  *h;

i (1p | (purtLength(p) < 1)) .
XTraceO(ipp, TR_SOFT_ERRORS, "ipGetHost: participent list error”);
retum 0;

)

h = (IPhost *)par(Pop(p(0]);

if(h==0){
XTrace0(ipp, TR_SOFT_CRRORS, "ipGetllost: empty participant stack";

relum h;

’
* ipOpen
*
static Sessn
ipOpen(sclf, hip, hipType, p)
Proll self, hlp, hlpType;
Part *p,

Sessn ip_s;
IPhost  *remoleHost;

TPhost  *localHost = 0,

Activeld _activeid;

long  hlpNum;

XTraceO(ipp, 3, "IP open’); :
if((mm:llul-gﬂ[lon(p))—O)(

lf((ble“m-!#RﬂlPMNumthpTwe.ldt “open")) =-1) {
TRR_SESSN;
}
if ( portLength(p) > 1) {
”
b Lm] participant has been explicitly specified
kulﬂmn = (IPhost *)purtPop(p(1]),
if (localHost == (IPhost )ANY_HOST ) {
localllost = 0;
. i
XTrace2(ipp, 5, "IP sends to %s, %d", ipHostStr(remoteHost), hipNum);

»
* key on hip prot number, destination uddr, und local uddr (if given)
*

bzero((char *)activeid, sizeof(Activeld));
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activeid.protNum = hlpNum;
acliveid remole = *remoleHos(;
if (localHost ) {

activeid local = *locall lost;
)

1p_s = createLoculSessnl self, hlp, hlpType, &uctiveid, localFos! );
if (ip_s !=ERR_SESSN) {
ip_s->idle = FALSE;

XTrace](ipp, 3, “IP open relurns %x", ip_s);
Tetum ip_s;

}

»
* Create an IP session which sends to remote host key->dest. The
* 'rem' and ‘prot' fields of 'key' will be used as passed in.

.

* YlocalHost specifies the host to be usexd in the header for
* outgoing peckets. 1f localHost is null, an appropriate localHost will
* be selected and used es the ‘local' feld of ey’ If localllost
+ is non-null, the ‘local feld of ey’ will not be modificd.

*

static Sessn

createL ocalSessn( self, hlp, hipType, key, localllost )
Protl  sclf, hip, hipType;
Activeld *key;
IPhost  *localHost,

{
PStatc  *ps = (PStatc *)sclf->statc;
SState  *ss;
IPheader *iph;
TPhost  host;
Sessn  s;

5 =ipCs hip, hipType, it, &key g
if (s ==ERR_SESSN) {
retum

i
”

* Determine my host address
*/

if (localHost ) {
if (! iplsMyAddr(self, localHost) ) {
XTrace]ipp, TR_SOFT_CRRORS, "%s is not a local IP host",
ipHostStr(localHos));
retum ERR_SESSN;

Jelse {
if ( xControlScssn(xGetScssnDown(s, 0), GETMYHOST, (char *)&host,
sizeofthosD) < (insizeofthost) ) {
xTuch(lpp. TR_SOFT_ERRORS,
P open could not gt interface info for remote host™);

}
s->binding = mapBind(ps->activeMap, (char *)key, s);
if (s->binding == ERR_BIND ) {

XkRetum

XTracel(ipp, TR_MAJOR_EVENTS, "IP open — session already existed");
destroyNormalSessn(s);
ros = mapResolve(ps->activeMap, key, &s);

NAsser( res == XK_SUCCESS );

return s,

}
55 = (SState *)s->statc; .

iph = &ss->hdr;
iph->source = *localHost;
”
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* fill in session template header
v

iph->vers_hlen = [PVERS;

iph->vers_hlen |= 5, /* default hdr length */

iph->type = 0;

iph->(ime = IPDEFAULTDGTTL;

iph->prot = key->protNum;

me:el(lyp, 4, "IP open: my ip nddxm is %s",
HostStr(&iph->source)

retum s,

static Scssn
lp(rwl:%m( sell, h.lp hipType, [ dst )
ull p, hipType;

vmd ¢00;

TPhost  *dst,
{

Sessn s,
SState *

s = xCreateSessu(, b, bipType, sel, 0, 0),
58 = X_NEW(SState);

s>state = (VOID *)ss,

bzcro((char ')n sizeof(SStatc);
ss->hdr.dest = *dst;

sell->getparticipunty
self->close = ipCloseSessn;
}

static void
fwdSessnlnit

Sessn self,
{

sell->pop = ipForwardPop;
b

”
* ipOpenEnuble .
-/
static XkRetum

ipOpenEnable(sclf; hip, hipType, p)

Protl sell, hip, hipType;
Part *p,

{

PStatc *pstatc = (PState *)sclf->statc;
TPhost  *loculHost;
long  protNum;

XTraceO(ipp, TR_MAJOR_EVENTS, "IP open cnablc”);
if ( (localHost -yIHulI(p))—O) i
XK_FAILURE;
lf((pmN sclf, "ipOy N=-1){
relu'mXK ._FAILURE;
}
if (localllost == (IPhost ) ANY_IIOST ) {




Appendix

XTracel(ipp, TR_MAJOR_EVENTS, "ipOpenEnable binding protocol %d",
protNum);

return deﬁmtOpm&:Ibla(psumopuswwx.p, hip, hipType,
&protNum);

}else {
PassiveSpecld key;

if (1 iplsMyAddr(self, locallTost) ) {
XTraccl(ipp, TR_MAJOR i
"ipOpenEnable - %s is not one of my hosts",
"’H""',s;?;“m»'

}
key.hos( = ‘]mlHusl
xTnbeZ(lW. TR MAJOR EVENTS,
*ipOpenEnable binding protocol %, host %s",
key.prol, ipHostStr(&key.host));
ItOy

return defaul hip, hipType,

&key),

”
* ipOpenDisable
“
static XkReturn
ipOpenDisable(self, hip, hipType, p)
Protl sclf, hip, hipType;
Purt *p,

PState *pstate = (PState *)self->state;
IPhost  *localHost,

long  proNum;

XTraceO(Gipp, 3, "IP open disable"),
XAsscrt(sclf->statc);

xAsseri(p),

if ( (locall Iost = getl Tost(p)) == 0) {
return XK_FAILURE;
}
i ((proiNum = getRelProtNum(blpType, slf, "ipOpenDisable") == -1) {
retun XK_FAILURE;
}
if (loculHost = (IPhost *)ANY_HOST ) {
XTracel(pp, TR MAJCR_EVENTS,
"ipOpenDisable unbinding protocol %", protNum);
rotum dc'i\ﬂloleuNdvﬂ-Wman-py hip, hlpType,

}else {
PassiveSpecld key;

key.bost = tlocalHost; +

*ipOpenDisablc unbinding protocol %d, host %s",
, ipHos(Su(&key host);

key.prol,
retumn defaultOpenDi hip, hipType,

&key),

ipCloseSessn(s)
Scssn

{
xTracel(ipp, 3, "IP close of session %x (does nothing)", s);
XAssert(xlsSessn(s));
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XAssert( s->rent ==0);
retum XK_SUCCESS,
}

static void
destroyForwurdSessa(s)
sn's,

{
PState  *ps = (PStatc *)(xMyProtl(s))->statc;
destroySessn(s, ps->fwdMap);

}

static void
destroySessn(s, map)

Msp  map:

int iy
Sessn  lls;

XTrucel(ipp, 3, "IP DestroySessn %x", s;

XAssert(xlsSessn(s)),

if (s->binding && s->binding 1= ERR_BIND ) {
mapRemoveBinding(map, s->binding).

1
for (i=0, i < s->numdown; i++) {
lIs = xGetSessnDown(s, i);
if (xIsSessn(lls)) {
xClose(lls),
}

}
XDestroyScssn(s):
)

static void
dostroyNormalScssn(s)
Sessn s,

{
PState *ps = (PState *)(xMyProtl(s))->state;

destroySessn(s, ps->ucliveMap);
¥

I

* ipCloseProtl

*

”

stutic XkReturn

ipCloseProtl(self) .
Protl sclf; :

{
PStute *pstule;

XAssert(xlsProtl(self));
XAssert(sclf->rent==1);

pstate = (PState *) self->state;
‘mapClose(pstate->activeMap),
‘mapClosc(pstatc->passiveMap).
mupClose(pstute->frugMup),
XFree((char *) pstate),
xDestroyProtl(self);
return XK_SUCCESS;
Y

”
* ipPush -
*

static Xkl landle
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ipPush(s, msg)
Sessn s,
Msg *msg;
{

SStatc  *sstatc;
IPhender hdr,

XAssert(xIsSessn(s));
sstate = (SStatc *) s-=>statc;

hdr = sstate->hdr;
hdr.ident = get_ident(s);
hdrdlcn = msglength(msg) + (GET_HLEN(&hds) * 4);
relumn ipSend(s, xGetSessnDown(s, 0), msg, &hdr);
}

»
* Send the msg over the ip session's down session, frugmenling if necessary.
* Al header fields not directly related to fragmentation should already
* be filled in. We only reference the 'mtu’ field of s->state (this
* could be a forwarding session with a vestigial header in s->state,

* 50 we use the header pussed in os u purumeter )
¢/

Xkllandle
ipSend(s, lls, msg, hdr)
Sessn s, lls,

sstate = (SState *)s->state;

len = msgLength(msg),

hdrlen = GET_HLEN(hdr);

il (len + hdrLen * 4 <= sstule->miu ) {
”

#No fragmentation
x'l/'ruud)(lpp,i.'u’ send : message requires no fugmentation”),
buf = msgPush(msg, hdrLen*4);

mxAl-;hSlum(I:Ak. buf, hdrLen*s, 0),

IfTrace(ipp,5) {
XTraccQ(ipp.S, TP send unfragmented datagram header: \n®),
ipDumpHr(hdr),

retumn xPush(lls, msg);
Jelse {
”

* Fragmentation required ~ ~
*

int fragblks;
int Lrugsice,
Msg fragmsg;
int offset,

int fraglen;
XkHindle hundle = XMSG_NULL_HANDLE;

if (hdr->frag & DONTFRAGMENT ) {

XTrace(ipp,5,
*IP send: (rugmentation needed, but NOFRAG bil set”),

return XMSG_NULL_HANDLE; /* drop it */

}

fragblks = (sstatc->mtu - (hdrLen * 4)) /8;

Grugsize = frugblks * 8;

XTrace((ipp,5,"IP send : datagram requires fragmentation”);

fTrace(ipp,5) {
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}
}

Lnable *

XTrace0(ipp,S,"IP original datagram header :*);
ipDumpHr(hdr);

i

’

* fragmsg = msg,

’

XAssert(xIsSessn(lls));

msgConstructCmpty(&fragmsg);

for( offsct = 0; len > 0; len = fragsize, offsct += fragblks) {
IPheuder badrToPush;

hdrToPush = *hdr;
fraglen = len > fragsize ? fragsize : len;
msgBreak(msg, &irugmsg, ruglen);
»
* eventually going to need to selectively copy options
.

hdrToPush. frug += offset;
if ( fraglen !=1len ) {
I
* more fragments
”
hdrToPush. frag | MOREFRAGMENTS;
hdrToPush.dlen = hdrLen * 4 + fraglen;
fTrace(ipp,S) {
XTraceO(ipp,5,"IP datagram fragmeat header: \n®);
ipDumpl Idr(&hdrToPush);
buf = msgPush(&fragmsg, hdrLen * 4);
xAssert(buf);
ipHdrStorc(&hdrToPush, buf, hdrLen * 4, 0);
if ((handle = xPush(lls, &fragmsg)) == XMSG_ERR_HANDLE ) {
break;
)

m;Dumy(aﬁ-
m(h.ndle-msc ERR_TIANDLE ) ? handle : XMSG_NULL_IIANDLE;

ipFindEnable( self, hlpNum, localHost )
Proll sel

Int

hlpNum;

IPhost *locall lost,

{

Passiveld key = hlpNum;
PassiveSpecld spocKcy:

if (mapResolve(ps->passiveMap, &key; &e) == XK_SUCCESS) {

Jelse {

}

relume;

XTracel(ipp, TR MAJOR_EVENTS, Tound an enable objeex for prot %d", key);

bero((chur *)&specKey, sizeollPussiveSpecld));
specKey.prot = key,
specKey host = *locall fost;,
if (mapResolvo(ps->passiveSpocMap, &specKey, &) == XK_SUCCESS) {
XTruce2(ipp, TR_MAJOR_EVENTS, "Found un enable object for prot % host %s”,
specKey.prot, ipHostSt(&specKey.host)),

static Scssn
localPussiveSessn( self, actKey, localHost ) -

Protl self,
Activeld *actKey,

88



Appendix

IPhost  *localHost,
{
Ensble *e;

¢ = ipFindEnablo(sclf, lqu-)wﬂN\lm. localHost);
if (e ==ERR_ENABLE )

retum ERR snssn
}

rotum crcateLocalScssn(sclf, c->hlp, c->hlpType, actKey, localHost);
»

* opeaDone wil get called in validateOpenEnable

*

static Sessn
fdecuxSesm( self, lsln, actKey, fwdKey )

llxln;

Aa:uve!d *actKey,

Fwdld *fwdKey,

{

Sessn s,

Pat  p,

Sessn s,

TPhost  localHost;

XTrace0(ipp, TR_MAJOR_EVENTS, "creating forward broadcast session");

if ( xControlSessn(llsIn, GETMYTIOST, (char *)&locall ost, nzenm'l’hml)) <0){
retum ERR_SESSN;

sr( 6= i sciKey, ERR_SESSN) {
»

* Thero must not have been an opencnable for this msg type —
s will just be u forwarding session

*
i ( (s = forwardSessn(self, actKey, fwdKey)) = ERR_SESSN) {
retum ERR_SESSN;

}
xSetSessnDown(s, 1, xGetSessnDown(s, 0));
xSetSessnDown(s, 0, 0);

}else {

»
* This will be a local session with an extra down session for
* the forwarding of broadcasts
“
purtlni(&p, 1);

>local,

partPush(p, &actKey- sizeof(TPhost));

if ( (lls = xOpen(self, self, '(OaPmJDown(xdf. 0), &p)) —ERR s:sm) {
XTraccO(ipp, TR _] B?.RORS 'ipFwdBcastScssn couldn'
relum ERR_SESSN;

}

xSetSessnDown(s, 1, 11s);

}
s->pop = ipFwdBeasiPop; .
retum s,

}

slatic Sessn
forwardSessn( self, actKey, fwdKey )
Protl self,

Activeld*actKey,
Fwdld *fwdKey,
{
PState *ps = (PState *)self->state;
Scssn s;

xTnul(npp, TR_MAJOR ] EVBﬂ‘S

‘reating session to net %s (host %s)", ipl
5 = ipCroatcScssn(sclf, xNullProtl, xNullProt], fwdScssnlnit, &actKey->local);
if (s ==ERR_SESSN) {

retumn s;
}
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s->binding = mpsmd(p.ofwm.p, (char *)fwdKey, s);
XAsser(( s->binding 1= ERR
return s;

}

ApCrutePlsswnSeun( self, lIs, actKey, fvdKey )
self;

Scsm s,
Activeld*uciKey;
Fwdld *fwdKey,

PState *ps = (PStatc *)sclf->state;
VnelClassBul buf,
Sessn

s=ERR_SESSN;

buf host = actKcy->local
if( xLunlmI.PmlquCMPMDtmn(self 0), VNET_GETADDRCLASS,
)&buf, sizeof(buf)) < (intsizeof(buf) ) {
XTracepp, TR _ERRORS,
reatcPassiveScssn: GETADDRCLASS failed);
retum ERR_SESSN;

switch buf class ) {
casc LOCAL_ADDR_C:
”

* Normal session
*
s = localPassiveScssn(sclf, actKcy, &actKcy->local),
breuk;
case REMOTE _IIOST _, ADDR C:

case REMOTE_NET_ADDR_C:
s = forwardSessn(sel, uelKey, fwdKey),
break,

case BCAST_SUBNET_ADDR_C:
if (pi>numlfe > 1) {
”
* Painfully awkward forward/local consideration session
*
s = [wdBeus(Sessn(self, lis, sctKey, fwdKey);
break;
}
»
* Else fullthrough
*
casc BCAST_LOCAL_ADDR _C:
cuse BCA?T NET, ADDR C:
TPhost  lJocalllost;
” .
* Almost a nomal session ~- need to be careful about our
.. louw address
ll‘( xC«:lmlSum(l.l: GETMYHOST, (char *)&localHost, sizeof{(TPhost))
<0){
ERR_SESSN;
}
8 = localPussiveSessn(self, uc(Key, &localHost);
‘break;
retum s,
)
»
* iy

ipHandleRedireot - called when the ip session's lower session needs
* 10 be (re)opened. This could be when the ip session is first created
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* and the lower session is noneistent, or when a redirect is received
* for this session's remote network. The router is

* consulted for the best interface. The new session is assigned to

* the first position in the ip session's down vector. The old session,

* if it oxisted, is froed.
.
* Note that the local IPhost field of the header doesn't change even
* if the route changes.
* preconditions
* s->state should be allocated
* s->state->hdr.dest should contain the ultimate remote address or net
.
* return values:
M 0 if lower session was succesfully opened and assigned
M 1if lower session could not be opened -- old lower session is
M not affected
*/
static int
ipllandleRedirect(s)
Scssn s;
{
Protl  ip =xMyProtl(s);
Protl  llp=) (ip, 0
Scssn  lis, L1sOld;

SStute  *ss = (SStule *)s->slate;

PState  *pstate=(PState *)s->myprotl->state;
Toute  *rt;

Pat

in( res;

”»
* 'host' is the remote host to which this scssion sends packcts,
* not necessunily the final destination
*

XAssert(xlsSessn(s));
porthnit(&p, 1),
purtPush(p, &ss->hdr.dest, sizeof(TPhos1));
if ((Us = xOpen(ip, ip, llp, &p)) == ERR_SESSN ) { .
XTrace0(ipp, TR_EVENTS, "ipl landleRedirect could not get direct lower session");
if ( (st =rt_get(pstatc, &ss->hdr.dest) == 0) {
XTrucedipp, TR_SOFT_ERRORS, "ipHundleRedirect could nol find route”);
retum 1;
}
partlnit(&p, 1),
pur(Push(p, &ri->gw, sizeo{TPhost));
if ((lls = xOpen(ip, ip, lip, &p)) == ERR_SESSN) { .
XTraceO(ipp, TR_ERRORS, "ipl landleRedirect could not get gateway lower session");
rotum 1
¥

}
XTrace()ipp, 5, "Successfully opened lis");
»
* Determine miu for his interfuce ~
/

.
res = xControlSessn(lls, GETMAXPACKET, (char *)ss->mtu, sizeof(in);
if (108 < 0 | ss->mfu <= 0) {

XTruce((ipp, 3, *Could nol determine inlerfivce miu®);

ss->mtu = [POPTPACKET,

}
if ( s->numdown && xlsScssn(llsOld = xGetScssnDown(s, 0)) {
xClose(llsOld),

xSetSessnDown(s, 0, lls);
roturn 0;

”
* Misc. routincs .

static int

get_ident(s)
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Sessn s

{
staticintn=1;
Teturn n++;

}

static void

callRedirect(ev, s)
Event  cv;
VO *;

xTracel(ipp, 4, "ip: callRedirect runs with session %x", s);
ipHandlcRedircet((Sessn) s):

XClose((Sessm)s);

retumn;,

PStatc *, IPhost *, route *
Hendif

)%

route  *rt;

PStatc pmw
} RouleChangelnfo;

»
* ipRoutcChanged ~ For cach sossion in the active map, detcrmine if a
* chunge in the given roule affects thal session. 11t does, the
+ session is reconfigured appropriately.

*

void
ipRouteChanged(pstate, rl, routeATected)
PState *pstate;
Toute *rt,
int (*routcAfiocted)(
Hildel __STDC__
PState *, [Phost *, route *
#endif

)
{
RouteChangelnfo ~rlnfo

rInfo.affocted = routcAffected;
rinfort =i,
rInfo pstate = psta
mlpfuhdz(p’ulrncuwM‘p. routeChangeTilter, &rlnfo);
‘mapForEach(pstato->fwdMap, routcChangcFilter, &rlnfo),
i

static int
routeChangeFilte(kcy, valuc, arg)
VOID *key, *vulue, *urg;

XAssert(xIsSessn(s));
statc = (SStatc *)s->stat
xrmus(-pp. 4, wmmcmw does net %oy -m=u ses Yox, dest %s?", , s, ipH hdr dest));
if (rInfo dest, rlnfo->1t) ) {
le'uIl(lpp, 4,
sion %x affocted — reopening lower scssion”, s);
xDuPlM-(-),

oo evSchedule(callRedirect, 3, 0) ),
el

XTrace] (ipp, 4, “scssion %x unaffected by routing change”, s);
retum MFE_CONTINUE;
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* Functions used as arguments to ipRouteChanged
K

* Retum true if the remole bost is not connected 1o the local net
A4

int
ipRemoteNet( ps, dest, 1t )
PState

*ps,
IPhost *dest;,
route  *rt;

relumm | ipHos{OnLocalNel(ps, dest);
}

”

'R:tmm{lhumwlehwlnsonkhnexmvrkdsunbu]bylhz
* route.
*
int
ipSumeNel(pstule, des(, 1)
PState *pstate;
TPhost *dest;
Toute *rt;

retumn ( (dest->a & rt->mask a) == (rt->net.a & rt->mask.a) &&
(dest->b & rt->mask.b) == (1t->net.b & rt->mask b) &&
(dost->c & rt->mask.c) == (rt->net.c & nt->mask c) &&
(dest->d & ri->musk.d) == (i->nel.d & ri->musk.d) );
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