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ALMSock : A Framework for Application Layer Multicast Protocols

Younghee Lee" - Joongsoo Lee™ - Kyoungyong Lee'™"

ABSTRACT

Due to the deployment problem of the IP Multicast service, the Application Layer Multicast (or Overlay Multicast) has appeared as an alter-
native of the IP Multicast. However, even though plenty of the Application Layer Multicast (ALM) Protocols were designed and their applications
were developed according to the diverse requirements of each multicast service, researches on the ALM Protocols are focused on only a protocol
design or an efficient multicast group management algorithm. And there is little effort to provide a unified guideline for development of the ALM
Protocols and provide an environment for running multiple protocols simultaneously in a system. In this paper, we propose socket APIs to be
a reference in developing new ALM Protocols which enables a system to support multiple protocols in a system with other ALM Protocols and
which gives an environment to support efficient protocol management.
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Level 0 Level 1 Level 2

socket socket open, close, bind, connect, accept
CAST | send send UDP, TCP packet

receive receive UDP, TCP

join group !o}n request, join reply

join, leave

GMGT | leave group .. .

poll get join request, get join reply

poli(target node)

update protocol information

PMGT | update list

3.2.2 8 A2 HEFI2E ZIZEZ /S 4§ API
<E 1>9 Level 225 348 &4 AF ZEH2E
IZEZ NS 93 APIY ALMSock APIY Z2EERY
< “icﬂl Z1Edo] k. Z2EZ AARAE ALMSock
12 o] 83l Z2EZ 7 7I5ES HYT + Jdoy
-1-7}1—4‘?1 15€ 7138 5 Aok

3.3 Protocol Information List(PIL)

Protocol Information List(PIL)+= U}% Z2gE X4
Asted & Al2gdA FAsn JE 97 &4 AF 2
A2E 228 Zo] HRE A1 Ye 4F9 v
B o] E-(routing table)o]th, £2Ee] FAH #AL
AMESIAL Qle Z2EE /S ¢3 PILS #2%ch PIL
e ZIEZ FR: HEHNAE YENZ W Ao
Zl(control packet) ol &3] WA, g (¥ 2)7
2L AEF2E /MAY,

struct ProtocolInformationList

{
struct ProtocollnformationList *prev ;
struct ProtocollnformationList *next ;

int grouplD ; /* group ID */
char *name ; /* Protocol Name #/
int pf; /* Protocol Family, tcp or udp */

int dataPort ; /* Port Number for Data Packet */
int controlPort ; /* Port Number for Control Packet */

struct Address rootlPAddress ; /* root IP Address */
struct Address parentiPAddress ; /* parent IP Address */
struct Address childlPAddress ; /* children IP Address */

int num_fo ; /* Number of Fan-Out */
) ?

struct Address /* Data Structure for addresses */
{

struct Address *prev ;

struct Address *next ;

w_int32_t address ;
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/% update IP Address of target

* gid is a Group ID

* target may be root, parent, children

*/

int update_address(int gid, int target, struct Address new_ad-
dress);

/* update port number of target
* target may be data and control
*/
int update_port(int target, int new_port);
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Muticast Group Member Node New Corner

/ Send join_request() MSG
lDo get_join_requesk) procedure
Send join_reply() MSG \
Do gs_join_reply() procedure

/ Do join_group()
Do update_lisk() proced H

sond() or receive()

send() or receive()

/ Send Ieave_group() MSG
Do update_lisi() procedure

(

JJ
g

1 8) ZREEQ| JiL ARl OfA|

42 APIo} E7|

B E=EoM A" ALMSock APIY HIIE 9§
ALMSock APIZ o|£3 TZREE Jud 7as dA9
ALMSock API7t 71£2] $8 A% ZE2E TREZQ
YOID$} ALMIol 9] 844 3713 rh. ALMSock APIZ
o143 Z2EF ANEe A (I 93 2

#define NumOfTrial 5 /* Number of trials to join a multicast group */

int *gid ;
int *dataPort, *controlPort; /* data and control port */
int *pf; /* Protocol Family */

int *type ; /* Transmission Type */
struct Address *root[PAddr ;

int *numFO ; /* Number of Fan-Out */
struct Address *nextNode ;

int result = 0;

inti=0;

result = almsock_init() ; /* initialize a global variables using PIL %/
if(result < 0){ /* if this function fails to load protocol
information */
printf(“Fail to Load Protocol”) ;
exit(result) ;
}
loadPIL() ; /* load basic protocol information from PIL */
while(Wresult = get_join_reply(){ /* when a node tries to join
multicast group */
1t
if(i == NumOfTrial} )
printf(“Cannot join to Multicast group!!”) ;
exit(-1) ;
join_request(gid) ;
wait(time) ;
}
if(get_join_request)){ /* when a node in a mcast group receives a
Join_request message %/
calc_position() ;
update_list() ;
join_reply(newcomer) ;
}
if((result = send(data, AF_INET, dest)) < 0 X /* send data to
multicast group */
printf(“fail to send data\n”) ;
exit(-1) ;
}
result = receive(buffer, buf_length) ; /* receive data from a multicast
group */

(37 9) ALMSock APIE 0|88t ZZ2£Z Jeto| oA
(simplified)
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ALMSock YOID ALMI

join_request ytmp_proto_join_send AlmiSession.send

get_join_request | ytmp_proto_join_recv AlmiSession.recv

join_reply ytmp_proto_join_process AlmiSession.send

get_join_reply | ytmp_proto_join_recv AlmiSession.recv]Join

ytmp_proto_notification_join_

joi AlmiSession.recvJoin
Jomn-grodp process miSession.recv]
ytmp_proto_leave_send . .
: ve
leave_group ytmp_proto_leave._recv AlmiSession recvlea
ytmp_pro i d . .
poll p_proto_keep_alive._sen AlmiSession.recvSrcQuery

ytmp_proto_keep_alive_recv
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BL® : gpecification of an ALMSock APls

NAME
almsock_init
SYNOPSIS
int almsock_init(void)
DESCRIPTION
Initialize socket related variables in the ALMSock
Framework

NAME

almsock_open
SYNOPSIS

int almsock_open(int domain, int type, int protocol)
DESCRIPTION

Create a socket for application layer multicast and re-
turns a socket descriptor.
PARAMETERS

domain - AF_INET

type - tells what kind of socket this is. SOCK_STREAM
or SOCK_DGRAM

protocol - protocol number

NAME

almsock_bind
SYNOPSIS

int almsock_bind(int sock, struct sockaddr *addr, int
addrlen)
DESCRIPTION

Associate a socket with a port on local machine
PARAMETERS

sock - socket descriptor

addr - pointer to a struct sockaddr that contains in-
formation about port and IP address

addrlen - length of a struct sockaddr

NAME

almsock_listen
SYNOPSIS

int almsock_listen(int sock, int backlog)
DESCRIPTION

Waiting for incoming connections and handle them in
some way
PARAMETERS

sock - socket descriptor

backlog - number of connections allowed on the incom-—

ing queue

NAME
almsock_connect
SYNOPSIS
int almsock_connect(int sock, struct sockaddr *remote_
addr, int remote_port)
DESCRIPTION
Tries to connect a remote host
PARAMETERS
sock - socket descriptor
remote_addr - address of a remote host

remote_port — port number of a remote host

NAME

almsock_accept
SYSNOPSIS

int almsock_accept(int sock, void *addr, int *addrlen)
DESCRIPTION

Accept a connection from a queue and create a new sock—
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et descriptor to use for this single connection.
PARAMETERS

sock - socket descriptr

addr - a pointer to a local struct sockaddr_in. This is
where the information about the incoming connection will
go.

addrlen - size of struct sockaddr_in
NAME

almsock_close
SYNOPSIS

int almsock_close(int sock)
DESCRIPTION

Close the connection of an ALMSock Framework
PARAMETERS

Sock - socket descriptor

NAME

send
SYNOPSIS

int send(char *packet, int protocol_family, Address dest,
int flag)
DESCRIPTION

Sends packet to destination Dest. If success it returns
the number of bytes sent. Otherwise, it returns the error
state. Both TCP and UDP transmission is available as pro-
tocol_family. If a reliable communication is needed set flag
to 1, otherwise set flag to 0.
PARAMETERS

packet - packets to send

protocol_family - TCP or UDP

dest - destination address

flag - 0 : default, 1 : reliable communication

NAME

receive
SYNOPSIS

int receive(char *buffer, int length, int flag)
DESCRIPTION

Receives from multicast group and store it to reserved
buffer. If success, it returns the number of byte received.
Otherwise, it returns error state.
PARAMETERS

buffer - buffer to store packet

length - buffer length

flag - 0 : default reception, 1 : reliable packet reception
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NAME

send_nack
SYNOPSIS

int send_nack(char *message, int length)
DESCRIPTION

Send a NACK message to a parent node if there is an
error in receiving packet when reliable communication is
set.
PARAMETERS

message - an error message

length - message length

NAME

joln_request
SYNOPSIS

int join_request(Address member)
DESCRIPTION

Send join_request message to a node in a multicast
group. The root node or a member node in a multicast group
may receive join_request message.
PARAMETERS

Member - a member node in a multicast group

NAME
get_join_request
SYNOPSIS
int get_join_request()
DESCRIPTION

Receive a join_request message from a new comer.

NAME

join_reply
SYNOPSIS

int join_reply(Address newcomer)
DESCRIPTION

Send a join_reply message to a new comer.

NAME
get_join_reply
SYNOPSIS
get_join_reply ()
DESCRIPTION
Receive a join_reply message from a multicast group

member.

NAME

join_group
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SYNOPSIS
~ int join_group(int groupID, Address addr)
DESCRIPTION
Join to a multicast group.
PARAMETERS
grouplD - the unique ID of a multicast’ group
addr - the IP address of a parent node in future.

NAME
leave_group
SYNOPSIS
_ int leave_group()
DESCRIPTION
Leave from a multicast group

NAME

poll
SYNOPSIS
~ int poll(Address addr)
DESCRIPTION

Check whether a node is alive or not.
PARAMETERS

addr - the IP address to be checked

NAME
update_list
SYNOPSIS
~ int update_list(type field)
DESCRIPTION
Modify the field in PIL (Protocol Information List) when

there is a change in protocols.

PARAMETERS
field - this may be a field in the PIL
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