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5.1 Byte-Slicing, Inverse Multiplexing

* How to increase the throughput of a Link?
— wide link #1 — bit-slicing, byte-slicing:
each packet passes through all wires — time switching
— wide link #2 — packet (flow) slicing, Inverse Multiplexing:
each packet passes through some (of the) wire(s) — space switching

» Duality of Time Switching and Space Switching
— TSI changes the position of information in time, on one (wide) link
— Crossbar changes the position in space, among a set of wires/links
— TST switching is dual of 3-stage fabrics made of smaller crossbars
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McKeown e.a.: “Tiny Tera: a Packet Switch Core”, IEEE Micro, Jan-Feb 1997

CS-534, Copyright Univ. of Crete 3

Vorsion2: 5in%€3-chlp
(M‘H‘OQ+IJ&*QP€I‘H\

Fopulone 5{3@‘3 in Wwwerciaf crossbos clup Prodycths.

Exfounsion fpotors usually offered: «2 , x4 - rarely xB.

with {"};&(ﬂ E}{#’Qw. ion Op!;l-_.v:

Ceesshoe Chip
(ohtew bubfeced)

Conteol

ka%;lrul'inw \I.Ii'!"lmq'; fﬁeﬂeﬂmus-ow
Exowmple: Frowme Size (.r Cell Size nc ?9_3*&,4 S"r&} = By BB‘T"P.S

CS-534, Copyright Univ. of Crete 4

5.1 Slicing, Inverse Multiplexing



http://archvlsi.ics.forth.gr/~kateveni/534

(g-,r(-i +i H ]
_L{Js;.;?wL;m“:_'o_ . VIU«.E;’ET ( hl p
X Beathahule preshure o ———r
HIRROEE ulantec (= v
Line ‘ i i o
: B =
- } ues ekt Bl
i .'___ﬁ-"" -i; o
e Bytes 16...34 i Cowrivo? imarchive)
— DofeBate =4 (ﬂ_ Pt J'_L(:Q‘-M_Z‘
Lire Rade=14 Butos 32 47 % DiSdcparvs TN E.
Ot B - Ty ]
- s ; L &o :
Rete=k \g{q 4e "Rty ;z--—%m .m@_‘
o 3:]“{1;".’3 = Dooporth Stite 3
Curaed 4 3 —

{)

3 L L\‘ Wow SeRd o r(@ = "\.._fq
Eut’{(-:\w: Sige Bz L\n% ié B;d:zs+e;1 ‘ ‘\Qg_\ (ourﬁ-rnﬁ Ilvrﬁ“‘r' QJ
Jiwe 38 4 Hwmes e
AR TR R P
v k

« Masker ch )
Sloye Frowe e shec ime omd Slave SUite ofermton are
. v e "

‘ ! ) \ -8
?4?5 L fjlwu?, AT wcme.d EAZ, re Lok v 4o 4 .
I H&E;Lu-q‘.‘mma ’CF‘EAS"CQJ‘ Fiwe owd Masher Slice opecortion eunovgh fr
Hro pwtcal 1n¢1( wttiown 4o reoth Hee sg_nve SliceS.

pS

.,
1

Slave Ch

CS-534, Copyright Univ. of Crete 5
Benes Network: Recursive Definition
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Inverse Multiplexing Implementations

* Per-Flow Splitting: poor man’s approximation
— path selection based on hash function of flow 1D
— all packets of a given flow through same path O in-order delivery
— poor load balancing when small number of flows

» Per-Packet Splitting: full solution
— distribute individual packets evenly among the multiple paths
— potentially out-of-order delivery even for packets of a same flow
= most applications require a resequencer
— must ensure even distribution at outputs too —not just at inputs
= distribute evenly per flow —flows defined as input-output pairs
— some architectures perform “adaptive routing”...
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