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Abstract

In DQDB networks, the bandwidth can be increased considerably by using the EN(Erasure
Node) algorithms and DR(Destination Release) algorithms. However, the important issue in
implementing them is using method of extra capacity fairly. To improve it, this paper proposes
AEN(Adaptive Erasure Node) algorithm which erasure function is activated by network traffic
load. Its functional architecture consists of SESM. RCSM, LMSM in addition to the basic
DQDB state machines(DQSM, RQM). The SESM and RCSM state machines are placed in front
of the DQSM and RQM state machines in order for the node to take advantage of the newly
cleared slots. This paper also presents some simulation results showing the effect of AEN
algorithm on access delay, throughput and segment erasing ratio in the single and multiple
priority networks. The results show that the AEN algorithm offer the better performance
characteristics than existing algorithms under overload conditions.
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Fig. 2. Traffic load monitoring method of
the AEN algorithm.
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RCSM(Request Cancellation State Machine),
% U Edg RiE FAHse LMSM(Load
Monitoring State Machine) 592 A ¥t}

nxsa) (Htesd)
“a A (Forward)
>
SESM r
- CD_value
RQ_value DQSM
CSC_down
FIFO_value
ESC_up LMSM ‘l"ll‘()_‘cl\nm
REQ_cancel FIFO —#
RQM
CSC_down|

RCSM A)

w2 B (Backward)

a8 3. A3 axE T2
Fig. 3. Functional architecture of the AEN.

(AT a) (M)

SESM

CSC down

I8 4 SESM 7&
Fig. 4. SESM architecture.

F ;vacelve ESC up from LMSM)
N
add HTH to ESC
start segment buffering in node
\EFNm'FSC> n
T{EHEN
IF 1(r::\igﬁlsaga slot comes from upstream which slot is set PSR = 1)
arase stored saqment in buffer
decrease ESC 1 /*downto O */
increase CSC
ELS”M REQ cancal to RQM/RCSM
transmit oid segment in bu"ar to downstream
store new segment in buffer
ENDIF
Sﬁ-‘ SC = 1)
i
IF {raté:‘suge slot comes from upstream which slot is empty)
transmit last stored segment in buffer to downstream
clear ESC
gnpne sagment buffering in node
bypass slot

ELSE °/
IF messaaa slot comes from upstream)

bypass slot
E

tF ‘Fecewe CSC_down from RCSM/RQM)

decrease CSC by 1 /* down to 0, be caused by RCSM/RQM °*/
of, clear CSC ~ /* be caused by only RCSM */

END!F

28 5. SESM 5 4w
Fig. 5. SESM algorithm.
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RCSM
N Fimeout
¥
£5C.down 57 Al
Request
-———i
(WM =W Cancellation (Sr# = W)
™M B (Backward)

3% 6. RCSM +&
Fig. 6. RCSM architecture.

IF yeques( slot comes from downstream)
HEN

sum up RQ values and CD values
put them to temp?
IF 'Slemm =0)
HEN
IF %ﬁé:ewe REQ cancal from SESM and timeout of Tc¢)
send CSC_down to SESM /* in order to clear CSC ¢/

ENDIF
ELSE

ENDIF
IF 1(rr:Ec’swe REQ_cancel from SESM) /* temp1 is non-zero */
\F #requesl slot set REQ bit)
HEN

cance! REQ bit in slot
send CSC down to SESM /* in order to decrease
CSCboy 1%

SE
bypass slot
ENDIF

bypass siot
ENDIF
L.

ENDIF

where, The REQ_cancel signai means CSC ) 0 and it generate whenever
inCrease br .
The Tc is interval({siol time} petween adjaceni node on

downstream,

& 7. RCSM %4 43l
Fig. 7. RCSM algorithm.
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A HARE 34Ut LMSMY 53 duelse
2% 9ol ehlc},

FiEtR st

RQvalue
OD_value

FIFO_length

2% 8. LMSM &
Fig. 8. LMSM architecture.

IF 1(rng's“sage slot comes from upstream}
Hi
sum up RQ values, CD values and FIFO lengthes
put them to temp?2
IF 1(lempZ) ATH)
HEN
éincrease LMC by 1
decrease LMC by 1 /* down to 0 °/
ENDIF
IF(LMC = HTH)
HEN
send ESC up to SESM
clear LMC
SE

/* The ESC _up signal
means HTH size */

where, The RQ is ReQuest counter.
The CD is CountDown counter,

37 9. LMSM 5& daeE
Fig. 9. LMSM algorithm.

DQSM Fz+ 2% 103 3, DQSMS %3}t
oare] 5L 718 DQDB Z2 223 3|}

(59 e E8)
—
/ -
DQSM empty slot

X M=

transfer
of | segment

(B Hc=a) ®2 A (Forward)

¢ cony

e

<N.B> RQ W CD 7He®is] Fa& )& xmoirMs) Fat3 FUW-

FIFQ_value

3% 10. DQSM +=
Fig. 10. DQSM architecture.
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REQ bit
REQ "
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(A9 2 ) W& B (Backward)

I3 1. RQM +&
Fig. 11. RQM architecture.

/¢ additional part for AEN aigarithm */
IF (receive REQ cancel from SESM and FIFO value from FIFO Queue
at the same time)

decrease REQ b /* down to O */
ELSEend CSC down xo SESM  /* in order to decrease CSC by 1 %/

ENDIF

where, The REQ is REQuest counter.
The FIFO_vaiue signal implies which segments exist in
FIFO Quéue and it state change
from tdle state to

enerates when DQS]
ountdown state.

a3 12. AEN #WAe 98 371 RQM 54
daeE

Fig. 12. Additional RQM algorithm for the
AEN algorithm.
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