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A CS/MLBP Reservation Control
Scheme in Integrated Data/

Voice Local Area Networks
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ABSTRACT  This paper proposes a CS/MLBP(carrier sense/message and location based priority) reservation
scheme in integrated data/voice local area networks. In this scheme reservation can be done with only 2 reservation
bits regardless of the total number of stations in the network. Thus the reservation time is shorter than that of

DSMA schemé® where reservation time is proportional to the logarithm of the total number of stations. Simula-

tion results show that, as compared to DSMA scheme, this control scheme improves the delay-throughput charac-

teristics of both the data and the voice traffic, reduces the lossrate of voice packet at heavy load. Results also
show that the performance of the proposed scheme is independant of the total number of the stations allowed.
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System configuration for CS / MLBP.
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RI: request input
RO: request output
RIf: request input feedback
CK: clock
82 dekwlo) 812 2] schematic diagram
Schematic diagram for reservation control circuit.
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Reservation bits and priority for each message.

Reservation bits Message Priority

00 no message 4

01 data 3

10 voice 2

11 overdelayed data 1
233 ¢ Aok CS/MLBP B#HE KA

Hazsof @4 5 K el BOMHEEs

=

=
olch, FejHo BAKES A W HEf R
< 2 3@ HIEEE o] uel IS BEA
et BAE SHBAE ST A @2 A

o4 RIfekel-g &3 BEBENEHE Solod
W e FelAe 2F71e FHHAE BEY
o olw) FeEael @ Frle W H29 Rel
A HIER S B & vl EE XET F o4
e 4 olt ez sigich 2%l e
A Zelold wl ARl o|ebAEst A
o] & HEF o olekAlTe} FEWA oY

162
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ROZII& F3l BIVENEHES 20 %, & F

Yes
Clock Status:- 1
Send clock pulse
Clock status- 0

a) Control flow for clock generation of leftmost station,

RES. Mode for Voice
Station

Any Voice PAT.

to Ty ?

Time- I Clock
period ?

4 R
clock period

(b} Reservation control flow for a voice station.

www.dbpia.co.kr



i X /wlelel / HB A LANIAe CS /MLBP B#HisIH &

RES. Mode for DATA
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DATA Bus No
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Yes
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(c) Reservation control flow for a data station.
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Control flow for clock generation and reservation.
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g dlole] o} FH HH o ﬁmw DSMA &
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Bt Ko BXEMRES sy Sske]
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S 1km, RO BF 200k 0laka s s,

T HRoll e & Ao Fiell LB H%
2% 292 %W DSMAZ
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H2 Al 4o aabzjed a4 (20079 )
Propagation delay budget on control wires{for 200

stations).

DSMA  scheme CS/MLBP scheme
Element Forward path| Return path | Forward path| Return path
) delay {us) delay (ys) | delay wsi | delay ()
Coaxial _
Comia 2.5 2.5 5 5
Pranscei- 1 g 0.25 025 0.25
ver cable
Pranscei- | g5 1.05 1.95 1.05
ver
Signal rise | ¢ 15 0.15 0.3 0.3
time
Total gate*
propagation 0.7 0 1.4 0
delay

* case for using 74532  Sum:9. 5us Sum:1d Hus

1) CS/MLBP I /7 A 2l 74 §-
a. v E S ¥ n¥ 2bito|ch,

b. 415 ol 4 2l round- trip delay+ #22] #
# 5ol °1z‘sH 15.5 wsolch, wheba] g a7l o
Briol =23k A 7F Tres= 2 X round trip
delay =31 us7} Hrh

2) DSMAE FIH & e 4+
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a. {EATH] -2 # n*
1*=log,(M+ 1) 4210 (bits)

b. Hl#HFEE A 2] round-trip delayy- 3329 #
FEol o8 9. 5us7F Elrh uebd & oA
o] ol T2 gk ) Tees* v n™® X round-
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& el AEAZET & 100us 2 shal& 85
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7holl st bk gh sl o] A 4] 7bell oSl ook
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Soe Asived opgab ok

O °

O oy 3
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J&4-1 DSMAcloFs] i 4y
Schematic diagram of DSMA reservation circuitic.
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Ar(1): Arrival at ith station

LOC(1)}: Beglnning of carry on data bus at

ith station
EOC({): End of carry on data bus at ith
station

System has been idle until this instant

AT(1) Ar(2) Ar(3) Ar(3) Ar(L)

time
| BOC(2)
BOC(1) EOC(1) EOC(2) BOC(3) EOC(3)  BOC(L) ECC(L) BOC(3) EOC(3)
m.f L _! 1 [ | | ] I |
bus Tp
1 ro ! o t
control T i [ i T T 1 -
wire
i
*RES

}————————-—- one transmission cycle....____...__...J
et + '

oy LI ’_,Jv"'",
- \ -
= overhead 7

fraction of packet transmission

(a) DSMA Scheme

BOC(2) BOC(3) B0C(3)

BOC(1) EOC(1) EOC(2) EOC(3) BOC(L) EOC(L) EOC(3)
data l l l 1 PN [ ] PN
bus | P—Tp—-'[ ; t

)
contro} R D .
_Irj o - M .

Tkzs

one transmission cycle

} +

™ ‘& 1

overhead /

fraction of packet transmission
(b) CS/MLBP Scheme

J2 4 oloFy s Aol gk HekA timing diagram
Approximate timing diagram for reservation and
packet transmission.

FIFEE Kol vlal odlekr]7le] wiEog ol slof
7 B AR Tres* S Tres ol % ubE o] BIE
< AA 743 ste] g AbolF H overhead?} %
ofzxlm g e FIAKS A 4+ AL 4+
9\}]\

3. MEREFFME X EE

REH dlolelo} HFHF LMo AlEM HEM
o2 el CS/MLBP BB LA S HAES FHE
a1 f5RES DSMAE FIH G K5} Hdcst
O:’E]' F AR MEEMNES A =g LAN 9

% slebll e chg3t Zeh

a. [HXH A& C=10 Mbps

b. LAN9 27 (diameter) D=1km

c. BETWL #HE V=32 kbps
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) 7) o] FF bR Tv=25 msec
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A4 olch,
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Bofig 7ok A Jﬂ’ﬂ-/] arrival rate o]t}
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MLBP B#5H# 5 Kol A ol o ] o 21 & A5 ngh
of RAfE Ths %% 15ms o} 20ms 2 gk 7§
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0.1 0.2 0.3 0.4 0.5
data throughput, pp

JYs5 AT ADAEA RS

Mean packet transmission delay characteristics.
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stk ol s vhek Aol Helet 1)

FEIREE of IRAEE ”711 A&k kel dlolef o {4
e A EE g FE 1%%1’32%‘%—— b
abedoll A FaEshd FaFel Mtk anJ:
=t diole] o MRS BHE o4 7 AUrh
wheld FEe] ERER el RE=e dEN
A dlolel 2 o) BIES fRME & F ]
of Thgs HiFslolol 3 o 4 Aok 28
TrEd 15.20% 25msec® 3l91-% 74§l DSMA
2 FE3 HXF3 CS/MLBPBHUEIE S X o %
B2 o] ELERE HEH7) Hsted ool A
of F|FEHEKo] 0.45 % 0.5%] @AfAA A Fa o]
Ag BRE £33 Ao

F 304 2+ whst o] CS/MLBPE FIH
g /A2 DSMAE FIA g 5ol vl HiIky
file] fEfEo 2 2sted dloje] Mo FE Ko
0.45L4 kol EAMA FEMNZ o FHK| A
u};d o g 7L/L 5,]04__,% ol _/']:_ olp], r,\:ﬁ‘. A[‘ﬁc;%ih
o] 71Z+5& 1%0l5t2 HIRE + A+ T o
9+ CS/MLBPHIE AR 2 74 Fole 25msecz4
ol DSMAE FIF T KR E 25msec ©

Apolelob ¢E & 4 aUsteh

B3 717282 va

Loss rate comparison.

DSMA scheme | CS/MLBP scheme
Toi~Ar | 0.45 0.50 0.545| 0.50
15 msec | 0.004 0.08 0.0025 | 0.051
20 mesc | 0.001 | 0.03 0.0005 [ 0.021
25 msec | 0.0005| 0.015 | O 0.008
a7 62 dlole ok FE LA Mol CSM

LBPAA# DSMAE FIM g ik el §& 2 ¢
ole] of MiEMAES & SLY] 93t Th=20msec
2 —g s Fn &R Ert 175 o 259l 7
S0 hsle] H& Al Fal ol KRS ebAch
28 oA ¥ wpel Fo] M=175%4l 7% DS-
AE FIFE HRlME X throuphput,
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37l 9128 oF 4 9ir}
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Z:Z) : DSMA scheme

=~ . CS/MLBP scheme

(Th, = 20 msec)

—
o

data packet delay

mean transmission delay,D (msec)
w

voi ce packet de_[u_

0.1 0.2 0.3 - 0.4
data throughout, pp

86 7 cllokwAell 44t throughput-delay =4
Throughput -delay characteristics for each reserva-
tion scheme.

+ ThE 20.25 % S0msec® FAU-% 7%
DbMAa g A3 CS/MLBP #4180 4
Aol dlole) o] HAERES T xA3] Loln 7
$3ted 30msec ©]4He] BHEo| P71 wo|E&KS
Al g o] g Fal FallE ZHoloh Fold HE
upof o] £ KK F3 ThE 20msecolstz F
A& 7 $oll= 30msecolAt o) 718 o o]e] {2 &
Ao ThE 4 FREY 42 dlolg 9 #1dd
542 Besldoh =3 CS/MLBPHR#&EIE S
Aol DSMA & FIA R /7ol vlal] a5 <
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H4 30msecol4td] xodo] 47l dole &
Data rate which delayed over 30 msec.

DSMA scheme CS/MLBP scheme
Tde | 03] 0.4[045(048 | 0.3 | 0.4 045048
50msec | 0.012} 0.02 | 0.053 }0.115{0.008 | 0.024 | 0.039 | 0.067
25msec| 0 0 10.003!0.008 0 0 10,007
20msec | 0 0 0 0 0 0 0

<

=1
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