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Design and Implementation of Group Management System
for Multicast Services
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ABSTRACT

Recently, some applications require the multicast service that transmit messages to multiple
destinations in computer communication network enviroment. Multicast service is to send
messages to the group which consists of a number of processes.

A multicast group is a collection of processes which are destinations of the transmitted messages
and these processes may run on one or more hosts. Therefore, it is important to manage each mem-
ber of process groups in order to provide efficient multicast services,

In this paper, we design and implement group management system to support multicast services,
Group Management System was designed with Process Group Management Systerm{PGMS) and
Host Group Management System(HGMS). We have implemented basic primitives of PGMS,
HGMS. Also, membership tree management algorithm is designed and implemented. Membership
tree provides the relation of the members of multicast groups and routing informations.
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Fig 3-3. A functional model of HGMS
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Fig 4- 1. Implementation configuration
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Multicast Communication Primitives

Managesent Function
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group information

Create Prinitive

>
Lookup Primitive <

Join Prisitive

Leave Priaitive

Delete Primitive Process Group Table

Getview Primitive

>
Host Group Management Function

13 4-2.PGMS 78 7=
Fig 4-2. Structure of PGMS implementation

4.2 PGMS(Process Group Management Systme)

PGMSE Zz 2 #de] 1858 A4, /A,
TEl sl A2dog T2 X OF HelE#d 1§
dE sl oy g2 FAAE

PGMS9] 78 #+Z+&= 19 429 g}

TR 1F BeeE 1Y 4-29] PGMS FX94
socket() A|2®] Z& o]&3led MAE unix do-
main(UD) &7-& o] &3l o]fojxic} ool g
T2 Mt B T2 2F 7 staat &4,
e A z"ael EN8 93te] UD 4&zle] 44H
o}, 898, unix 2 o|F2 T2 AL OF Holg <l
Egjd A3

zaAdx OF #2E 9o 7E 718 F dg
ZelEl2E ¥ 410 Vel T 2+ ZejujgH e
7152 3.1380 71&3tdh

#a Alxde] T2 A 0Fs FEIe HEn
(Process Group Identifier, Group_ld) & &3 2
& 7% (identifier) & A o st ok

struct identifier

{

short address_process; /* UNIX process identifier */
short address_port : /* UDP port number */
short address_host ; /* host identifier */

u_char address_entry: /* entry point to invoke */
u_char address_res; /* reserved */

1

#1 ¢l Identifier #+Z Mol M host Identifier k2
UnixA9E hostid() @48 olgstd AXstm,
UNIX Process Identifier gt-& getpid( ) $+& 2
7} o] &-ghrt,

H4-. Z2AAOF BE ZevEE
Table 4- 1. Primitives of process group mangement

ZnEl 2 EF}) g ) R

g A Group_ld = pg _create(gname)
1 g Group_ld = pg_lookup(gname)
HE & Address = pg_getview(Group_ld)
B Fald O Ret_code =pg_Join(Group_Id)
ag gy Ret_code = pg_leave(Group Id)
aF A A Ret_code = pg_delete(Group_ld)
dolel A4 send(Group_ld, messagepoint)
dlol el 54l receive(Group_ld, messagepoint)
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g9, mA2 1§ Holge FAse dEE
& 2] groupview F&¢ g1, 53 LA O%
B ARE T2 A A aF HolE e groupview
2 3239 &+ AU

\m

2 5

/* groupview */
#define pg_ len 64
typedef struct

{

int gv viewid; /*group view number */
identifier gv_gaddress /* group address */

char gv gname[pg len] /* group name */

short gv_nmem /* number of group members */
identifier gv memuers|pg_len] /*list of group memebers */
int gv_reference /* group reference count */

} groupview ;

9ol A Fog A2 TLE H o] L-9] groupview
011661 Ay, e ZYvEH 5& ol gsta] v

shae ojre E] #a] ol g WepA of
7b2) Sare st gk whel AlzgelA Y L
ol @ 7h el w ojo s ¥kl ie| vl
Bo] oate] 18 Ho|iel BRI/ MA FYF
Za g 18 gel Al2se] datt wtel ke o

&3t poh.

(e ¢aelE

while(request_event) /* ¥t2] 87 dio]Et F4l %/
{

switch(type of request_event)

{case join:pg join( }: [* 54 T A~ 12029 79 ¢/
if (pg_join( )= —1)/*AY1Fo] EAstA o/
pg create( ) [* AEL LE YA/

case leave 1 pg leave( ): [*3% LA AE 1F2RY H A/
if(nmem = 0)/* 74 Qo] t] o] 4 EA st x| gk o i/
pg delete( ) ;/* sl 1§ & Hol ol A 244 */
case lookup : pg_lookup( ) ; [*5H L2 A~ 1F ol=d ZRM
case getview : pg_getview( ) : /A48 TR A2 15 FL FE1/
1

aen WAA As TRER AZdri ZEN
~E oA Rle] $4408 Aasked, ojd A AR
Hels 19 4398 7ol AT B wmitolME Y
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PCF ( Packet Control Flag )
Multicast ID
Packet
Packet Sequence Number(time stamp) header
Source Host Address

User Data

718l 4-3. W2 e
Fig 4-3. Packet format
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4.3 HGMS(Host Group Management System)

HGMS (Host Group Management System) ¢]
g 7] Unix 2748 %38 49 PGMSe 2+4&
3B CL*‘OI] Lﬂrﬂ'ﬂ V‘Eélgl RE 3ARE IF
fA & Aol
b, TAE 18 Eﬂ %,3:0*1 H*JEM dE ARE 9
o] 3 2E7} B4 HEIAE AR FAUHFE

A sl ol &un, HE|NEE WAE wlM A 2t
o) AR A gl
18] 4- -L_«HGMSQ 8 md-g Ve,

Host Group Entries from
Process Group Management Function

Unix Socket Host Group Table
(Multicast Routing

Inforsation Table)

Host Group Management Function ADD /

Table Management Routine < o4

I

‘ Request Input Routine

ﬁr Output Routine(getview)

Host Group Entries
from other Hosts Host View &
Routing Information

2l 4-4. HGMS +8d =4
Fig 4-4. Model of HGMS implementation
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3% 440014 ®lolE el F¥l(Table Manage-
ment Routine) & Z2E 1§ HolEL AAsln &
g%t agla £¥ 28 (0Output Routine) 2] host_
getview( ) &5E L2E O§ 729 F4Y AR
& A F 3ot

F2E OF "Holg3g st dEY rre O
=3 g

/* format of host group element */
struct host_ele {
short address_host ; /* host identifier */
char host_name[ ]:/* host name */
}
/* format of host group view */
typedef struct
{
int hg_viewid ; /* host group view number */
int hg_nmem ; /*number of host member */
host_ele hg_list[64]/* list of host */
thost_view

4, Hole @ FHE ZT2AX O§ deolg
Hlol A2 RE T3 A7 EAlsle TAE IE
E 9A Lol 32E OFE 7AY 43 BAE o
&% P4 Eo dy2 7Pt

AE &l NS TEA2E aFC] 53 go] &
A geka 7HY sk

PG1=(al, a2, bl, b2, cl)
PG2=(al, cl, d1)

PG3=(al, a2, a3, cl, el)

o71A al, a2, a3& EF 2 a Z2E, b], b2
b Z2EQ cl, c2v ¢ E2E ztz} EX sl
Zz 2 W TAE 1808 ALHE TAE 2
H2lE a b, ¢, d, ed] 57 FAAYelth uiEhA
HGMS+ a, b, ¢, d, e9] 571 32EZH w4 E
2| & FAEle, 32E 11F dolg Hlo| g 73
o},

I 2E TFo] Wn4g Egl FXE ATAHHE 3.2
Aol Ao & 5 UXo], HEFNLE vAx]
FAAdE MG 188 FAste MB Efe] RE
Z2EQ £33 "l 1 9f FE 3L2EE

A AEEHE AMBE EGR vARE APAZIT o

714 & B 2Eo) o8] /e B3 ZaA2vt S48

e 2 32E oA @3] IPC(InterProcess

Communication) e 2 w Al %] w2 33},
2 g Ef 72§ 9% 7E 48 ol

o A4 Eg) PR ¢nelE5L J.Chang®el =g

ERZZ 7|RoR 3o AA s

A4 E 3y duelFE

begin

Group_List{—set of groups

repeat

Select a site S in Group_List

/* Group_Listoll 7}% go] FE5o] e SE MY
ge}, ¢/

membershiptree(S)

/*SE FEZ 3o EgE g} +/
until{(Group_List is empty)

end

membershiptree(S)

{

Crossed_Sites<-the sites set of group with S
Group_List«-Group_List—¥g, group g contains a
site S

divide Group_List into sgi, sgs, - sgn which are
not crossed.

/* subgroup?] o] sitex W 2}E A oFv SR
Group_List & n7j 2 £33} */

Leaf_Sites{—Crossed_Sites — Gropu_List
while (Vs € Leaf_Sites)’
{S—»s} /* s is linked to Root S */
fori=1lton
{
Select a site, Schila
[*Schige> sgi N Crossed_Sites©] Y& FoA 713
wo] FE5 o gli= siteo]t}, ¥/
S—>Schilg
membershiptree (Scuig)
}

el dle 2F Helgdd AFEH e JRE
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F23to B o) W4y E #e QuaSe
2 ¥49 1§ HolEe U&& HGMS output
routine®] host_getview() Z@|u]E|H & FZ&3lo
ZAE oS £YHF Aol ol ol TAE o]F
%o e I E EY FZe 2o &S 9ug

id:1
number of member : 9
‘h4
:hl
:h5
:h3
:null
:h7
:h6
cnull
:h9
tunll

O 00~ 3 m NdE W WwN ===

v.g &
£ widAMe HEFILE B4 2dg maAL
IF A%, AE AF Z2E OF AFLE v

FA s

A 24 wdoy AL IFo g9 HE
NAE MUl 28 AY35H7] Y3 1f gel Al2dg
AA, FHsAT

ZaA2x 2§ AN Z2A 2 2§ A4,
AAH, & 22 71q], 25 5o eHHojd g
FHYIIUAM, T2 OF delE E3ste PGMS
(Process Group Management System)& 7 8}
I, 718 ZeuglB g FHIIAT

§3, BAE 2 A2E0] EAste 32E ¥
€ FEE ZT2E OF U2 Bt A4 L2E
ZolA A&7 F HGMS(Host Group Mana-
gement System) & A A&t}
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HGMS= 32E 159 FAYES W4y Eg
TR PSS Bty A T2LEZ A DE
HNEE M) 29] 2198 Y8 & A Fdc}

B33 B A ggslel el zega g s
E O§ #e] Ve Mg Z2EZ A8A4L A8
o g4 olr},

Fogo A7 A2 FLH T AFAYUE A
T A% Z2EZS 4A, 7dstnA div, A =
EEZ AAlA, B =8dA Aests 2§82 Alx
H(GMS) & &4% 4 U}
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