A Survey of Circuit Switching
Local Area Networks

Yong Joong KANG. Regular Member
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ABSTRACT  This paper surveys circuit switching local area networks(LANs) with topology of ring, mesh, bus
and star. Emphasis of this study is given on the conceptual switching technologies of these LLANs.
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AD : Analog Device
DD : Digital Device
Vd : Visual Device
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A Circuit Switching LAN with Ring Topology.
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MIU: Mesh Interface Unit
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MIU: Mesh Interface Unit
T : Bidirectional Data Circuit Component
«===: Unidirectional Control Circuit Component

J8 3 MeshTZ2E Z+ Aad ZAEAY ds
Circuit Switching LANs with Mesh Topology.

ot Fele] AR w3 S F AHokgiebd Lo-
ng-haul *£+ wide area networkol %85| 3 g+
store-and-forward S} a3 vl o] r}yslctn
3hzlovt LAN 373 of S4-4 o v]Fo] Bu} &
Al A M o] 5] 7] o] £},

o|Z Al Eul mesh topology & Z+ LANo|7}#
Hghel w2 3 Admd whyole} & 4 9f
omn] ojfol M= 23 3o HodFm Q& 4
7hA ALy & AR s E 33
28 3@ AU (3,4) oA T $A
A2g A7 3= A 27} full duplexolofok dlc}
7} o] P sie} 3 Aol I8 (source) YA
A 2719 A7 s e ARZE (circuit
components) Z 343 dhvtels 2 g a3k Aled (bu-
sy) & ot sJATAE el odlek® Abel (re-
served) & o}dwi7tA] & Freedt Ale] w7tz

B

Ziete{of gk ojx F7} ol @t AulE 7R3}
ool AL AAE AL T (2E AP
e RE 2 £ fred Aelo] Yt 2E A
2E EF8 23 (flooding) ol8idt Az S 4
e]E reserved Aej 2 wlF o}

Aot 2L AL TE A5 FAEAAE =}
Alo] 8 7%l 8142 destination Q1A ’%%’117‘]
Hc}, gt destination©] ofuwl o} wlAlg a2}
Alell A slo} e A2EF 2 7 free Ae)
o Adv Azt ddeA AxnA ok 9kl free
Aol e 27l e o2 s B8 34
27 A2E A (relay) 3h o} 9T A
EE N2 Az} slHe T Y relayol] #AH
A 255 reserved A2 ul¥c} wlal Ao T
AEE ATl YAk 2 £7) free Aol ol
© ARzE s glow o] L&A E F u)
2 SAA HuE H43 HeE 5 5HEH
Efich ubal AT AR E shola M43l
S, &5 ERL JAHe T ANE M2 g& A
25 5ol A ASE olAd2E AN
A ARE 558 B o] Agrl 279 3]l
Hegle Aojele AL g Fo}

Aot 2 AL B8 AL U8 T &y o}
A % 2 %] F (communicating pair) A}olol 3474
ol 7}5 3l 7 destination©] AL T AU E
WA = Holv] destination AT AW E A
T8 A2ZE Fa JAFA e AvE HE
2 Eu o] AZAEE busy Abef 2 w}ic)

Reserved 4efoll 2le A28 58 sJA74 3
REEWE AL AAE o] UE oz AR
T AEE A5 A2E 58 relayls)n B
H 5 AZANE busy AE] 2 w}EA 5o

et AL AL o N2 JHoT PuE
BlY G A (source) & AT AT AR
5 A4 =l o] ANE A4 Azl Ay
€ busy ANZ v} F g w3 HHo Fojr}
Al "}

Aaas AAe] ok BE s|Ao| of o4t 1
284 Mg 7 sourcer FHAHA HuE F
A7z g8 g slAAE o HEWA He
o] o] 3lAloll A =] o2 d A A HUE

301

www.dbpia.co.kr



BEEES FRLIE86-10 Vol. 11 No. 5

Eh t sl Aol wAE Mz
B 5 free AEi2 H’LOJ s AdalA #Rol T}
#

AA = oleidl s|AdshAl chA 2] & 28 3.
(c)o] Hub 3}t 22 crrrier sensing 7|52 ol
4-3to] =53t AE 45 9lct

o9} 7o ul.2 E2 call set up % call re-

lease overhead”} Atwd3] & A ubwolv} 3lAde
7, ", 74 % s AkA o 75§ Hardware
te2 A F3T 4 A gk ARo] s
wh ole} shllch
el 3 (be] A (5,6)04E JAaT

bl A9l s Al ekA o #3E 2H]-E central con-
troller & 2| gl o}2} control channel-§ %3l 43 5}
i 2t} ring topology s %+ 3|Aig LANo
4] 2} v}xb7} 2] & central controller+ ©f& =u}A
3} control channel & %3l 3|A1wm3lol} 3
3t A9 2 F3 8k glth Control channel & %
gk sjAdagtebyge sjPmst S 2 gle

lo| &k A M= polling H&“doﬂ o] 3l

_/I*_xl-i]._‘i_

o] 3| A w3k
ﬂib— )
central controller—t‘— $A zb A &2 25 pol-

lings} o} 31412 F H¥E Qi o2 LT qu-

eue (circuit request quese)oll %

2 - polling®} #xt% contral controller+ 3|4 2.

T queueo| 4 A e HHE Tojuf Zztel v}

M4 Axlol] oA % A Z-E (circuit components)

ARl & 7|23 £ 3]4l 2 4 Mapl(circuit compon-

ent Map) 5 Z &, fﬂ“ﬁbﬂ*i 7he3t 2 e 3]
Ag ghigic, qtdd slAdS AT 47 gledd
ol AL T HRE ¢4 ] q.8 7 queueol] # o]
Yo ohg atelol A& LT HRE 1274 0]
W s| e 2o Solzbc) mbal & FE 3] 4]
S TAE 4 2o o] Aol thal HHE 54
Map (circuit map)oll 7] 53k & o] 3 Aol o7 5
ol A AL A A oAl B 3AFAHE S5

ok, A TFA o] By A5 349 comm-
unicating pair+ B}& 28538k Aol Eof A
Het, 3jAAsRAY 34 o] ¥xEF central controller
o thA] Zbzb o] upA Al 2] & pollingdhed 3] Al
Aol 3t AR E 4sa 5484 Mapt 3
Al Mapg 1AM = ohE 3] 2T polling #%

302

Eol7HA "o

Holl A= oAt central controller 7t 34 &7,
slAl e sl A FA, sl Al FAES ez
A Ghs Aem bdseon 4 o A4S
7 (network performance parameters)ol] 9J7zb, ¢
4ol W7] w3 Z3dto] 7}53)ch, * central con-
troller+= 3| A &+ qucue o] o]+ ML FE
T TEH oz HESI 2"l A (dEE sh-
ortest length circuits) & T4 & 47} o}

28 3 (o] A (7,8)cllAe sAdeT
o Aol A Aelg 2y 3 ()9 A el
4] # 2] control channel® %3l 438l&lx 9lc}
a8 3 ) o A ot 24 2 central con
troller glo] ole{gt =& o] LANe| o7 slo] 3l
EoatAERAE ] Al & zslol] Yot Q)
& A o|ct}(destributed control). Mg 3] & &bl 3}
3 (a) o] A dojel AzF
(circuit components) 2] % &tAl & o] Fo] 2l data
channel S % &l flooding 7] -& o] &3fo] 35
AL olemf slAsiAl Ay zejo] et A
ol 4 ¢loj A 3|4 2+ A7t carrier sensing 7|
& dhEt o2 slo] zhF 3t sof ok o A&
] & A S A A Aol aid Py
grol A7 pAlel 3t A8 F A} A 5o
i+ full duplex A2 2] Abej ( free, reserved %
busy) ol gk A ¥.ab 7hx] 5 o] Foix] 5L Qlet,

27l 3 (0o HIuw o] A Hg A st
7] Aol 7F A S A b s A gk-g F3e)r] -?—l
g 71 715S AEE dart ek 2¥
o)) wbd A g o 237 2éi(network con-

fo e Ax

A Aejol 23]

)

trol message) 5 335l o} g3} >
F-o§ ghet,

- connecting a specific circuit component one

7|58 &

or more other circuit components.

- connecting a specific circuit component to a
data receiving device.

— connecting a dara transmitting device to one
or more circuit components.

— terminating any of the connections listed ab-

ove.

7 A E AR mh AGAlell A" MaE

o

www.dbpia.co.kr



X/ dAng TAY FAY

£ 3% carrier® A& & ofof sled (3 A A
B =zl F7| Saf) =i g ﬂ"‘&'?‘qu—
eue(c1rcult request queue)Z 7}z| 3L glojo} ok,
Ap-gut) g A 3] Aol o213k control ch-
annel S %38 a3lsl
B ohga Fof

— token

= control message S 423l

— circuit request message

— circuit request abort message

— circuit request grant message

23 3 (WY 3 (c) 2 AW 9 control ch-
annel- 2 A A 2 t}hA] 9] cable (multicoar cable) 2.5
o] e dlolel Az ARE ALEEA] E£&
dlole} w3t Falgo o} obE FaledlE A5}
o] utE 47} 9lch control channelolly 28 =
A2 a] 50| A7 5lo] o] (bus =& ring topo-
logy S Zt+ control channel) $joll ¢1&3l control
message = token passing medium access W2 A}
£ broadcasting mode 2 1 3}3l 1 9}

3|ATFA S T2 2 8= (source) FAHES A=
token©| Eob-g wi7tz] 7chgichrl L3 34
of]l & A M (of] &5, source address, destina-
tion address, data message length, circuit ID5)
3] A & 7 (circuit request control messageol] #] o]
Ho] o 2 E A& off Al MujAl X}
(broadcasting). 3141 27 control message5 # 4
3 AL AR 5L o] AS FIFO 3 A 87 queue
off Ao W&

shte] sl 277t 31A 8T queue] ©H 9 (top
of the queue) & A ¥|= o] 342 F9 source
+ circuit searching message 2t £ 43} bit str-
eam-S ZpAlo|A A glo] Q& free Aefol ole
dlole} A2 5E &3 flooding sHA et ol cir-
cuit searching messages @8] F+= ololel A
29 Ael= free AElollA] reserved Ae)E ¥ 8}
A Het

circuit searching message 5
7} destination ©] o} 7 ¢

AAE

g A&
A 438} circuit searching
messages T v FAHE A sl F
© & 2toll Eoi7HA =l=dl uhd Free Abelell 2
= dlole} Ags) glom rf olale Ezte A

AA =t free Aefe] Hlojgl A g5} shietx
e H43l circuit searching message©l x}Al

Ao} flooding (5 relay) 4|77 o]z
Ez“ﬂ HAE free Aelo] A& 2E dlole}
2+ reserved AH| 2 Folr7tAl ®ch olu wub
¥ thE circuit searching message”} t}-& Free
elel dlojel A2 E S8 AH45" o] message
= FA e Al dolel A2 Hapzlg el
A et Fyole 7ol =lA Hr},
Aok 22 AH S B3 HAHY = Aejrt F
o] 2l source 2} destination Alolol] 3L FAI &
4 UEE slo] 9ow destination& 7hA &
Aol g ARE Z3E circuit searching me-
ssage) & A4+ & A ato] H2E& FHE &
&= o] Aefolwd destination-> A3 o]9} e
message S & 4 9% Zeolck Circuit search-
A3 destmatlon—— of9} 7.2 7}

Al

e

I O?-ru

Ysge

o]_l_

ing message 5

A go 3]l thEt AR E {5 tokenol T
£ 7]c}# circuit request grant messagei/‘-] A=l
T HAEAH A AFdte] o] messages HS
g FAEAANEL SlATA HRE Pol e
S|ATFA S z

shaL BA = dlo]el 2o AelE
A 3} 3L (reserved 4] free =+ busy &) =38 FIFO
3] A8 T queues ZAste] = o}l Az et 3
A zZtedoll Fojztr}, w &) circuit request grant
message S A 43} sorucet d9b7kel 7)cbE (cir-
cuit set up time) 2 A A dlole} H$E A 2}dlc)

circuit searching messageS data channel S %
3l flooding A1%] source”} F-83F A7} (o] =7
o Az so] dA S BAH)E TR
circuit request grant message S 4hz| 23}lw] &
Aol LA AN TS T 5 ol A
2.2 ZFF3}IL circuit request abort message &
token°| 2.71% 7|the] RE AL AA FoAR
WA "} (time out W),

circuit request abort messageE 43 %A
zLi].F_Q_ ;]xd o:TL queuef‘— 22—] 5].J_ abort%
A2 To BA Y dHole} M2 Az =%
(reservedollA] free) ME & A2 875 #3
2R A Ao FoAzty, AT E5o=
3 abort® AT+ 3A2F queue?| %33

e

rir

LR =t S < R ¥

r3‘~
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Ftofl (o121 7k ] queue algorithm$ A2HE + A5)
Alof Y& ohg 7130l m ohA] AT 754
< efbAls) 2A et

Aol g %ﬁﬂi"l Zt 7k o] AL A FL o
ole} 29 carrier® Z+A & 4 QlE S o] 9)
7} w) ol ol olel Ao lelk} 3149 sa= A
o AFHozw F3ol H £+ 9l F carrier 7}
A 5| A o= AL 6]]21]7}—‘—5--8‘_} o 7=

Hlx 9len gl 3 4ol 947 = communica-
ting pair+ ©lo|E} Hgo] AP0 A ofrie}
= 3AB G HBert gJowd A3 carrier ulol
et= Ald HEg sfofut et
22 30 3 A% mesh topology s Zt+ 3Alm
g LAN®| 4i7bx] A2 Aes 2 oF
3 7ot
12 3 (a) : the use of space division multiplex-
ing and distributed switching with
distributed control
2% 3 (b) . the use of space division multiplexin
ing and distributed switching with
centralized control
28 3(0): 2y 39 AL 54
2% 3(a)& ad hoc W& £ 3Adas W4
oz ofefel Azetdo] Falo] HAH Ao}
= AF Adung s §4 shze st
A "ok 23 3 b 28 3 (e)E oleigl ghA
% control channel °|2}+ 7NdE& %9)slo] 3A
T4 58S TU47IL den 28] 3 (b)+= cen-
tralized control ¥t®¥l & 18 3 (¢)+ distirbut-
ed control W 28 o|A-& F8sle] A w3
HE TN At shAl ek
mesh topology - Zt+= 8]A1a g LAN-2 341-&
A5 ez sk FASZAE Abolol A4
Al 2% (circuit components) S ©] 9174803 4 call
set up overhead 2} call release overhead-% 4}t 3]
9 7 A2 JAmg o] Aado] g A
2olol #8E 4 o] %2 2] AlZ & (reliability)
21 A (flexibility) o] & 2 3t 87 o) A3 4
7k A7k,
(3) Bus topology® %= EAMmE LAN
18 4 +- bus topology S 7} A3 LAN

4.

304

242 vepa ok oqeisf el =t
739 BIU : Bus Interface Unit) £°|
]

‘3};94 7R el A E 2ok (A M2 E tree kol o
Haolyo] ol odAdse] o Ao
sdws me ALY 25 H5E el =
£olc}

BIU| 5
2

BIU: Bus Interface Unit

24 Bus TEE ZE sjAngt AEAY S
A circuit switching LAN with bus Topology.

ring topology & Zt+ WA & A|%-& (time divis-
ion multiplexing) H3}H & ol &g A w3l vl S
A7zbak 4= gl o} tree 2ok A A topology2tol
213 ®oko] Zt+= Al 2 9] propagation delay ¥ 3}
wf ol atd-ol oh slAg B As7IE 0Bt

bus topology 5 7}#l wholl Al 3k 7)o ¥
7}sted® Fu}2 & (frequency division multiplex-
ing) o] M 3tslcl. ring topologyE ZH+ sl 3t
LAN3} w}s=3F 7§33 2 2 4] (the use of frequency
multiplexing and distributed switching with centr-
alized control) F o} thod & ofei 2 e o
F b s z2A el 2 dejxF dl ojel of
o:) o g A]._Q_‘fg- /"'7l. Olg}_

g}/(dgiﬂ c.}]Oﬂ ,LH?IJL.%g o]-Q-Q}.o% UJ-X-""
Axgo Ao, FA 9 HAE A YU E
Z1 ¥low centralized control %=+ distributed
control %4 55 o|& © 01‘4 ode) axd &
-3 ke,

243k 7% A

A olul (dynamic allocation) =

centralized control Hohﬂ“é‘

T, B AEA A4 9 s A A e A
d 2 ring topology 5 2+ 3lAlw & LANF o} F
®-AF5lct, distributed control W& 2 A&

Fr %abaie) 77l ok A4 ol Hlele) of
ool g ol % s od: glojof Gk ole
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&3/ Ang 2A A

3wl o] sl w3 LANS &84-€ modem 9
agility 53 ol LA 3] Feds]o] gt

bus topology S Z+= wol 3wt 75L&

fo o

4 = & & 7l% L spread spectrum 7|E
©] 22} code division multiplexing o1t} (9,10), %

Sol AEHAN 24 HASS S0l FFL

o|& 7153 7|&ol7]
3 3|Aw3E LAN o

4 A3 free spaceol| A &

w0l o}zl 7lEE ol

A o) 9 gheka shet.

(5) Star topology& Zt= Bl M E AN
2% 5%+ star topology—:‘;:'— Z+= 3 a3l LAN
9 MIAe w55 el Uk star topology
223 o]e bﬂ_%’% 3l el 2l tree topology s %+
e s Adasetel dindAtel # 4 9= Aoz
4] wide area networkoﬂ Wz 2ol ¢ 3 gleh o]
e e BE FHa45} o ASsse] 7] Lol
$44% slol dele) o by A2 s s
2 33 0E 4 YEg 1459 2y Y 25
A& 7)zo] 4
gl BAle] HE A
star topology 5 Zt+ L Nel 3ol A2 A}
w2 3t7] (PABX) & °|-&3 LANC 24 H3br)&
#?ﬂ w4 HE75el dlolel A47]5& Arkgh
Rolet & 4 Azt
multiplexing and centralized switching with centr-
alized control). ©] 7% AtA w3 7|7} w75
o] AR5 whdstn glon] Al ad 7l
vlmA de] odejx ooz AeksisE Flch
A st ub o] Achd-S 575w 3k whe 1) )

(The use of space division

SIU: Star Interface Unit

I35 Star TEE 2 slAad 2ASAY AR
A circuit swntchmg LAN with star Topology.

asle} Absine] of g3} 3o}

% % Z | — protocol transparency

— code transparency

— fixed or negligible delay

— suitable for data, voice and video
% ok A . — small transmission efficiency

— complex hardware

— speed matching difficulty
— call set up overhead
Holl Asgt At ub o AetA S hard-
ware 9} software & &4 % terminal 5§ 2.2
3L communication protocol 3} F 4ol v]Zo] Al
HEu] shte] Ae| Qe AL WA A sl
F slAmst whylol g wslsle g 74

ol A dA3} H3 ol wbuio] slAdm sl uiy

o Aol it 27 AH AsA L AdrkE A

olet, :
HA L LANS & 7ha EAA] 5 g

Ak

2 A%tEsk ez A YokE 20 ot

A & & ] protocol transparency 2} code transparen-

cyol e EASolch wely HAma wa o
A S Aeslaels s Adw st LANS «okut s}
374 F Q0w LANC2A #7237 A
Lox LANS 3743} 3|43 LANo 2
2]}k gk LAN S 87 o] ApRAl 2 u) 2
DA AR 248w ckn salek

i —‘?-"Ml/‘i% ol ak7h Al & LAN F-ofol| 4 &

o2 $AY AlEoly HERde 2o ¥

]"4'-4 LANol| 3| Al 3t sl shs %4

T Ae Aoy mE 4R

AN»)( ATt A w3t LAN2l
P"]% A7 sk slAdasts) HRws 5
483l Internetworking % &wube] o] oto
£ Eu9 Aupolc
E oA AR LANY 7)d "ol = nl
dbedoll 2w GA A ole]gh Ak
e vl 4 o2z
A2 3Als w (fast cir-
cuit switching) 3 A w32t Az A% wjm
#40l Rofek & Akl 42 AzE ol 2

Fol 3 A54E AN F2 Q150

[ A
oT

F“Lifa_%
&min?‘l ‘i*
ol"
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