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3.1 TDM, Time Switching, Cut-Through

Table of Contents:

Digital Telephony, Time-Division Multiplexing (TDM)

Time Switching, Time-Slot Interchanges (TSI)

“First Generation” Switches

— general-purpose computers, using a shared 1/O bus

“Second Generation” Switches

— using DMA from input to output line cards

e Store-and-Forward versus Cut-Through

3.1 - U. Crete - M. Katevenis - CS-534



DigitaQ Telephouy
- Saumples

Yelophera quallity wice & DS Kz = & gooo S
2000 Sawmplas/s  x g'-”*/{-‘ﬂmfh = 64000 bits/s .. onadi Aol {eleplwmy

cve i &
Frawe p
@ g -h\ ﬁE'iﬂF'ﬁ _pf
o 1
: | Eegeem)s § e 0
S g o
- . {lrﬁ os Ut vulfip toned “}; ﬂﬂ
= o digihd teleflory Cleomitl. s
E favh Frowwse Lmcaies . 5 %D
> - i s'ﬁmf-tt =4 Lﬂ*‘l Fyoaw® —
‘60 Seom eoch cicomt
-I:-'EHH" hbﬂ ‘]‘0 "Efll'«izt

Proue bouudaries !

3.1 - U. Crete - M. Katevenis - CS-534



Tiwme -Division SW:*'H:I:"I“"‘CE

f-_L\ c‘ﬁ'—l 'nﬁ-l-ut
= S O B,
R 2ol | EEEa,. L
Py
irte duba = ~
ﬁh C : Fmi C |z fetod Jatn
odie 3] P 2 Lress
Pk [Gowals] i
E"D——- {m.!h"“thhLRl
1 e
w3 L Alle
(Poimbery)] 5 <
| 2 |
o o J

Time. S Jat Infecchange ('r.f.f_)

3.1 - U. Crete - M. Katevenis - CS-534



Tiwatr - Diwi 210w Suyrdbediog:
wk% Eﬂﬂj‘l. Eﬁmﬁﬁl ﬂr‘l“ltcﬁrﬁEE o Siw Came Lo }-E‘f,-q_
Hmt-ﬁ?-n{' 'mh“cj"“'-’-%ﬂ tmn be mergad i th Ha wu R Plexe r Gr with...

3.1 - U. Crete - M. Katevenis - CS-534



Tivae Hvisiom Switehing with extesand Zinks Gurynd o 5+l tmucthis eodh:
ﬂﬂhu“‘:{!ﬂ _ Mﬂ&#t-ﬂn'f ‘:n+kﬂu&nﬁt Eu.-.ﬂée Hh‘ﬂﬂf widh Hag JU-ME‘"'ITQE&-r

!J\——-—a- { Bybe [—

B __.—-—!'[_ | Byte —

H'D — 15311_}"_"’
l t
b ho
pyt v € 'm“'*r.t
?nr+5 =

o Trua S0t | Cntec
Mate: -%:\rk;;:z*tbi-;% 4o e ?nn'.LEg".,l- i .Eggq_.ﬁu_l L have a s.-«g ’
o & hoed Lial Goin} Lo ol nputl o ol outpPut! . .
E"m‘j 1"“3“1 quh‘i'u-« ﬁE 'u-.%l‘wﬁ’rim.. qoe§ M“&L‘ Yot -"'“ﬂﬂt
Comga Qint . “The Hocoughout 0§ Hak Line =J iaprbeup = 2oud Hoy.

lw it wale, "?_:lﬂthm = N Thekik Ci:-::l"ﬁwl-,ﬂiﬂ.lj.

3.1 - U. Crete - M. Katevenis - CS-534 6



T ok =B wi¥iown 5....41#.:..-{.-..4-..&: wore wapley coje

mylHple commechpms per external Ling
e Hux ouwd Pewuyx need Test byl w0 Hoge W fraue
o luderyad TIT weeded with { ¥ Lowe of hq-c,hmpﬁ
o luttrugl TAT {mﬂﬁ!‘ e hi‘.raild W, wux of deumuX
« Worlk-Code "-Lﬂ-ﬁ'hj = | Frowme +ime , agoan,

Time - ot WX
,w!u,ﬁéﬁm ercange oo A3 A2 A
FLS -
ﬁ.':'_: B2, AL Al L;]>—}l—‘r; LEE*E'E*HIMH
18y'e 0 &
clatk E# k\g‘i _g
u ﬁ;;i;d fr**—’““ YN
S Ly

ﬂiﬁ;ﬁaiﬁfaw wot So for AP A2 BE, B2, becoute A, Begs

Q. fciv @ bw JOLed LME%C&H%EE‘ LLF-'-H-DEJ Eﬁ'ﬁ'l-'l- vy I:'_"'&rre‘r_.# +"'“E5En-+

' Comme it
Dittutlion: CTow 1 &aﬁgwmg ﬂi"ﬁ ﬂu-l-{:-fi- Ty ?

3.1 - U. Crete - M. Katevenis - CS-534



E}j#e*’lr‘:j -%J"I_E.. ’Eia Ewi‘rﬂhluﬂéz Thfmghpuj Liu_i{ 3

i{xm*t = 8 Assume 300 Mz 2-poct SRAM

TSI Dot Mo, 7= _sp e-theoughput = 300 MBS _

ck . rekas =9l Ghib/s = %5?,5“'3 <64 Kb
(if walkian, ou Exf switth Beath Lak up 4o 200 Hbh ..-qm::hg'& ¢ i-q.__{q.,,.],)

(o we Increase TL""DH'?L-LFH* by Widewing Hae TST Wewnry |

—r

28 (28 \h = 46 Bykes {28l x 300 vz = 3B.Y Gliks /s
| BT = oubat is Ha ndbiplening Quoutuw 277

ey . - — el — ——

& bes ’q,:i-hh g ko o Sowe BY Kbps l-':"I"-":"-"-"-"'l‘l-E ?
6 E‘j_- wau s b ua}:il-%iﬁ foowwaes = 16x 125 ps= 2 ws o cofleck “-E"'L“'-Lﬂhj‘r

— buflor size Gor Collatbion = 9 s = 384 GLAs = F6.R ;‘TLH-.'.
o6 E‘JJFEE htluuft-\g ie iE"nﬁjc:.f-uu‘tH Gl kkps chownmels ¢
—» wmust switch aff 16 clawwels togeHac:

whete oue of Haw Goes, olf (€ of Hau. mu!%ﬁau."

3.1 - U. Crete - M. Katevenis - CS-534 8



T tme DivrSiow E‘;IJJ:I"'LI"'.'PI'-‘L%L . -
from Ciremit Switchma fo Pocket Switching
N T 'Ed'm-‘rlcnj.ﬁf] ; eFf-live cchaduled J £ xed -qugh put /e lgund
to ﬂjhﬂ.u-l.{(.ﬁﬂ‘:} Jq_th_Ar:ﬂanH-ﬂ{q_ _f.ti,-td.uﬂqrjj W;'i-.’“i‘! "1_1“_":""‘81‘11“!._/

word or biack =
—a__ ] trawsactions 16
L—— — —
#Hmm‘“‘f‘“m ; r wecds/ b ES
Tssues: (ot ol (' Fies4 (reuerachion” 5**””""9
Tt o deomsbors laatiom Hemabut (wulbiplecing quomtue):
-ﬁrﬂ?uﬂaf +!'ZI' !-'r:t o @EHE buflers in Tfo D uocrow mﬂhﬂ!%n-@ﬁp#
(;'f‘.f;;;‘i"‘.:h‘};mn: @ 5wl poctets OK | (O mecesi Sate /bus huinsuvund b
. (:nwl'raﬂ ‘E.Jff'ﬂ-‘*'!"-'-"E i opacation: {:ua'l'iaum;?

cwhece 4o sthre Ha words or viocks o4 eath sackel ! ceqifired?

Com T waix wulHple ilu..ﬂj:t-'i'.‘- 1n Bug vieck !

 whee do Store Hha tmekets Going te o coctoqn output Gink?
(or Srow o Cactoin imput Link?) (or of & Sawe QoS enss7)

3.1 - U. Crete - M. Katevenis - CS-534 9



_;-:D—{ﬂem
— /

Wme:* R i
store quhj-&’. (“wuaqﬂ?)
S Butfo St

~
-~

:fff Buffer ""j
Hﬂuﬂrj

|
i

=

3.1 - U. Crete - M. Katevenis - CS-534

S{H‘ﬂij:u Coct 10W!
N » | Switeh

“Uu +Ef+ Gmmﬂﬂjl

Nol‘e. Com "u-mﬂ e

val (ose
Eﬂ o

this:

awt i
M4

# ks
5 out 2
ni e
1
b
Pl L~
';lL.,..-f % T -
—

-

10



"First Gﬂhe.-u Ligw ' Switedes

Line
ws H}O DH# enth Fntl'-.,l bit 4 dimes %:l.#thj
{ hlﬂ L ot on Same 'u:uf-J) -=.~=--*--‘-. ‘
'bjr « UL I}ﬂ_ﬂv hq:,lq rnr.h'!'h'!' twite ‘Fhmal'.-l{* WS

3.1 - U. Crete - M. Katevenis - CS-534 11



lﬁEanul Gg....,@m-{u;u“ x S .'-Ic,iu_i

E‘Wh"g tht-liu

q | : j hJ m
: (b _LJ 3 bﬂr{#:ha . ?UL
et x
_h‘ od lu ‘5 =
QA (7 e
Line Couedd 8 ’) B --* l‘\
(4 i tally in 8 ot _dmx \
ON SOme (oue) ) _ , J’ ‘I
' FE_'r Ll {':'-'-U : =
;L; pu..:l"tiﬂ:, + rnt.h!. fl ]T'} é[[r___"_} J

ﬁﬂ'ﬁ ‘-ILI'NIBL He bus "“-*-I—\"n hﬂg .E

3.1 - U. Crete - M. Katevenis - CS-534 12



inl— —~ 7P outl
/
inl: N yd
/
| | in2 =1 L. out2
INn2: < |
|
| |\\ | <
outl: I I |
e e Store-and-Forward
| d d time
- Versus
_ Cut-Through
In1: )
| | Cut-through reduces delay.
INn2: \ |
| \ | | Hiccup-less cut-through requires:
= . . .
out1: | || « hiccup-less incoming packets
'| it -  controlled rate difference
| time

between input and output

3.1 - U. Crete - M. Katevenis - CS-534 13



