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(57) Abstract

An "on the fly" packet assembly for a data communication switching engine assembles headers and stripped packets which are
separately—sourced in multi-bit bursts while correcting any misalignment created by such "chunky" transfer. When an inbound header and
corresponding outbound header initially have a half-width divergence (i.c., one ends on a full-width and the other ends on a half-width),
an alignment unit realigns the stripped packet by a half-width to align the last half-width of the outbound header and the first half-width
of the stripped packet. Also, when an outbound header ends on a half-width, a merger multiplexor combines the last half-width of the
outbound header and the first half-width of the stripped packet to bridge the gap which would otherwise remain between the outbound
header and the stripped packet. The serially~implemented alignment and merger operations format the outbound header and stripped packet
into an encapsulated packet which may be readily transferred in a contiguous manner on an output. An update unit may be implemented
in the packet assembly to perform "on the fly" updates of selective fields in the outbound header and stripped packet.
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PACKET ASSEMBLY HARDWARE FOR
DATA COMMUNICATION SWITCH

BACKGROUND OF THE INVENTION

'The present invention relates to data communication switching and, more
particularly, to dafa communication switching hardware for assembling packets for
transmission an an output.

Data communication switches have switching engines which receive inbound
packets on inputs and switch them as outbound packets on outputs. The inbound packets
generally have an inbound header including medja access control (MAC) addresses
(Layer Twe switching), network addresses (Layer Three switching) or transport layer
identifiers (Layer Four switching). The inbound header is stripped from the packet and
the addresses or identifiers contained therein are resolved to an outbound header suitable
for interpretation at the packet’s “next hop” through the network, The outbound header is
appended to the stripped packet to form an “encapsulated” outbound packet,

To improve switching speed, the outbound header and the stripped packet are
often separately-sourced into a packet assembly in a series of “bursts” of K-bit wide data,
where K is greater than one. Such “chunky” packet transfer presents some technical
obstacles to “on the fly” encapsulaﬁon. For one, if the inbound header ended on a whole
width (i.e., both half-widths of the final burst containing data for the inbound header
included valid header data) but the corresponding outbound header mﬁs on a half-width
(ie., only one half-width of the final burst containing data for the outbound header
includes valid header data), or vice versa, the start of the stripped packet will, if not
advanced (or delayed) appropriately, trail (or lead) the outbound header by a half-width.

For another, if the outbound header ends on a half-width, the stripped packet will, if not
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advanced (or delayed) appropriately, trail (or lead) the outbound header by either a half-
width or a whole width. If this misalignment created by “chunky™ transfer from multiple

sources is not corrected, packets will be encapsulated improperly and spurious data or

system errors may result.
SUMMARY OF THE INVENTION

In its most basic feamre, the present invention provides an “on the fly” packet
assembly for a data communication switching engine which assembles packet elements
separatgiy-sourced in multi-bit bursts while correcting any misalignment created by
“chunky” transfer. When an inbound header and corresponding outbound header have a
balf-width divergence (i.c., one ends on a whole width and the other ends on a half-
width), the stripped packet is realigned by a half-width to align the last half-width of the
outbound header and the first half-width of the stripped packet, Also, when an outbound
header ends on a half-width, the last half-width of the outbound header and the first half-
width of the stripped packet are combined to bridge the gap which would otherwise
remain between the outbound header and the stripped packet. The serially-implemented
alignment and merger operations format the outbound header and stripped packet into an
encapsulated packet which may be transferred contiguously on an output.

The foregoing advantages may be achieved with the expedient of an alignment
unit followed by a merger multiplexor. The alignment unit may be arranged as a
selectively implemented half-width register followed by one or more full-width registers.
When an inbound header ended on a whole width and the outbound header ends on a
half-width, the half-width register captures half-widths of the stripped packet while the

other half-widths are allowed to flow directly into a full-width register, This activity
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creates an offset in the stripped packet which matches that of the outbound header (i.e.,
afterward the outbound header ends and the stripped packet begins on a half-width).
Simjlarly, when an inbound header ended on a half-width and the outbound header _cnds
on a whole width, the half-width register captures half-widths of the stripped packet
while the other half-widths are allowed to flow directly into a full-width register. This
activity creates an offset in the stripped packet which matches that of the outhound
header (i.e., afterward the outbound header ends and the stripped begins on a whole
burst). When an inbound header and outbound header do not initially have a half-width
divergence, the half-width register is bypassed and whole widths of the stripped packet
are allowed to flow directly into a full-width register,

The merger multiplexor may be arranged as a two-width to one-width multiplexor
which from a given two-width input may select as an output either a whole width from
the outbound header, a whole width from the stripped packet, or a half-width from each,
More particularly, when the outbound header ends on a whole width, the merger
multiplexor always selects whole widths from the outbound header until the entire header
has been transferred and then selects whole bursts from the stripped packet until the
entire stripped packet has been transferred.” When the outbound header ends lon a half-
width, the same selection sequence is followed except when the last half-wirith of the
outbound header and the first half-width of the stripped packet are made available as
inputs. During that transiﬁon,.the merger multiplexor selects the last half-width of the
outbound header and the first half-width of the stripped packet to “merge”™ the output
header with the stripped packet. Because of the previous alignment function performed

selectively by the alignment unit, half-widths may always be clocked to artive at the
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merger multiplexor in the manner required for the merger multiplexor to combine the
outbound header and the stripped packet into an encapsulated packet adapted for
contiguous transfer.

In another aspect of the invention, an update unit may be interposed to selectively

5  update half-width, full-width or multiple width fields in the packet.

These and other objects of the present invention may be better understood by
reference to the following detailed description, taken in conjunction with the
accompanying drawings which are briefly described below. Of course, the actual scope
of the invention is defined by the appended claims.

10 BRIEF DESCRIPTION OF THE DRAWING

Figure 1 is a block diagram of a data communication switching engine;

Figure 2 is a more detailed block diagram of the packet asscml;ly element of the
switching engine of Figure 1;

Figures 3A through 3D illustrate the different inbound header/outbound header

15 combinations which the packet assembly element of Figure 2 is arranged advantageously
to treat differently to form encapsulated packets;

Figure 4 is a more detailed block diagram of the alignment unit of the switching
engine of Figure 1;

Figure 5 is a more detailed block diegram of the update unit of the switching

20  engine of Figure 1;
Figure 6 is a more detailed block diagram of the merger multiplexor of the

switching engine of Figure 1 and its associated logic;
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Figure 7A illustrates the serial operation of the alignment unit and the merger
multiplexor in the situation where the inbound header and outbound header do not have a
half-width divergence and the outbound header ends on a whole width;

Figure 7B illustrates the serial operation of the alignment unit and the merger
multiplexor in the situation where the inbound header and outhound header do not have a
half-width divergence and the outbound header ends on a half-width;

Figure 7C illustrates the serial operation of the alignment unit and the merger
multiplexor in the situation where the inbound header and outbound header have a half-
width divergence and the outbound header ends on a half-width; and

Figure 7D illustrates the serial operation of the alignment unit and the merger
multiplexor in the situation where the inbound header and outbound header have a half-
width divergence and the cutbound header ends on a whole width.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

In Figure 1, a switching engine 100 in which the present invention may be
implemented is shown, Inbound packets arrive in receive FIFO 110. Identifiers in the
headers of inbound packets are transmitted to switching logic 120 for a switching
decision, If the switching decision indicates forwarding, switching logic 120 transmits a
forwarding index to header table 140 to retrieve an appropriate outbound header.
Identifiers transmitted to switchihg logic 120 may include Open System intemonnection
(OSI) Layer Two (Bridging) Layer Three (Network) and Layer Four (Transport)
addresses and identifiers, by way of example. Switching logic 120 may make the
switching decision by performing associative comparisons of such identifiers with known

identifiers stored in a memory within switching logic 120. Such a memory may be a
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content-addressable memory (CAM) or may be a random access memory (RAM). One
example of a RAM-based implementation for switching logic 120 is described in
Application Serial No. 08/964,597 entitled CUSTOM CIRCUITRY FOR ADAPTIVE
HARDWARE ROUTING ENGINE, owned by the assignee hereof, Data in the inbound
packet which will not be subject to overwrite by the outbound header are stored in packet
FIFO 130 pending the results of the switching decision in sﬁitﬁing logic 120. In this
way, such data avoid being overwritten by the contents of other inbound packets arriving
at receive FIFO 120. Packet assembly 150 receives bursts of data separately from header
FIFO 145 and from packet FIFO 130 and combines such data “on the fly” into
encapsulated packets which may be transferred in a contiguous manner on transmit FIFO
160 to the appropriate packet destination (or “next hop™).

Header and packet data are transferred in K-bit wide bursts, where K is greater
than one. All, half or none of the bits in each burst may be valid. When all bits are valid,
a burst transfers a whole width of data. When half of the bits are valid, the burst transfers
a half-width of data. Thus, by way of example, where K is sixteen, each burst may
transfer two valid bytes (a whole width), one valid byte (a half-width) or no valid bytes.
Of course, the value of K may differ in other embodiments without departing from the
inventive scope. .

Referring now 1o Figure 2, packet assembly 150 is shown in greater detail,
Aligoment unit 210 receives stripped packet data in bursts from packet FIFO 130,
performs necessary realignments, and forwards the data to update unit 220. Stripped
packet data includes inbound pa;:ket contents, exclﬁding the stripped inbound header.

Update unit 220 separately receives outbound header data in bursts from header FIFO
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145, Update unit 220 makes necessary updates to received data and forwards the data in
bursts to merger multiplexor 230. Merger multiplexor 230 merges outbound header data
and stripped packet data into an encapsulated packet suitable for contiguous transmission
on transmit FIFO 160, and delivers the encapsulated packet in bursts to assembly register
240. Upd‘ates and merger are assisted by multiplexor control 250. Multiplexor control
250 instructs the multiplexors in update unit 220 and merger multiplexor 230 to select
appropriate half-widths from among the currently available widths of data to achieve the
desired updates (in the case of update unit 220) and to form the encapsulated packet (in
the case of merger multiplexar 230).

A significant advantage of the present invention is “on the fly” selective
alignment and merger of separately-sourced outhound header and stripped packet data to
form encapsulated packets. The scenarios requiring the application of different alignment
and merger rules are shown in Figures 3A through 3D. In Figure 3A, inbound header 310
and outbound header 311 both end on a whole width. Therefore, s.uipped packet 312 and
outbound header 311 both begin on a whole width and may be combined into
encapsulated packet 313 without alignment o merger. In Figure 3B, inbound header 320
and outbound header 321 both end in a half-width. Therefore, stripped packet 322 and
outbound header 321 both begin on a half-width and may be combined into encapsulated
packet 323 without alignment, but require merger in order to form encapsulated packet
323. In Figure 3C, inbound header 330 ends in a whole width while outbound header 331
ends in a half-width, Therefore, stripped packet 332 and outbound header 331 require
both alignment and merger in order to form encapsulated packet 333. Finally, in Figure

3D, inbound header 340 ends in a half-width while outbound header 341 ends m a whole
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width. Therefore, stripped packet 342 and outbound header 341 require alignment, but
do not require merger, in order to form encapsulated packet 343.

‘Turning now to Figure 4, alignment unit 210 is illustrated in even greater detail.
Unit 210 includes half-width register 410 followed by full-width registers 420, 430. The
stripped packet arrives at unit 210 from packet FIFO 130 in a series of bursts, which are
operatively treated as half-burst pairs. Once at unit 210, bypass logic 440 directs the half-
widths in the half-burst pairs on one of tlﬁee paths, depending on (i) whether or not there
is a half-width divergence between the inbound header and the outbound header and (i)
whether, if there is 2 half-width divergence, the owtbound header ends on a half-width or
& whole width. In a preferred embodiment, bypass logic 440 makes these two
determinations by consulting the least significant bit of an offset field in the stripped
packet (which indicates whether -the start of the stripped packet was offset from the start
of the inbound header by a half-width and, therefore, whether the stripped packet begins
on a half-width or a whole width) and the least significant bit in a header length field in
the outbound header (which indicates whether the outbound header ends on a half-width
or a whole width). All paths are selected to advance t'.¢ half-widths in the half-burst pairs
through the alignment unit 210 on two burst cycles, although paths requiring a different
or variable number of burst cycles may be configured without departing from the
inventive concept.

Referring now to Figure 5, update unit 220 is shown in greater detail. Update unit
220 receives the stripped packet _from alignment unit 210 in a series of bursts, which are
operatively treated as half-burst pairs, and receives the outbound header from header

FIFO 145 in a series of whole bursts, The half-widths of the stripped packet are inputs to
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half-width multiplexors 520, while the whole widths of the outhound header are inputs to
whole width multiplexor 530. Multiplexors 520, 530 also have as inputs data from
various ones of update registers 510. On each burst cycle, multiplexor control 250
instruets each of multiplexors 520, 530 to select one of the inputs as an output, depending
on the result of a comparison of update flags with the current burst count. In this regard,
multiplexor control 250 has update flags sufficient to indicate for each of update registers
510 the burst cycles on which the multiplexors are to select as outputs the inputs from the
various update registers. A burst counter associated with multiplexor contrel 250 is
incremented on each burst cycle and the cyrrent counter value is compared for a match
with the update flags, When a match is found, multiplexor control 250 instructs the
appropriate one or both of multiplexors 520, 530 to seiect the input from the update
register corresponding to the matching update flag. When no match is found,
multiplexors 520, 530 select the input from alignment unit 210 and/or header FIFO 145,
respectively. By implementing the foregoing, packet fields which require modification
on a packet-by-packet basis can be updated. Fields requiring packet-specific modification
may include, by way of example, those which indica.e the length of a packet or the length
of a packet header and/or those which indicate the number of “hops” a packet has
traversed or its remaining time-to-live. Although in a preferred embodiment update unit
220 is shown to precede merger multiplexor 230 in series, it may be interposed after
merger multiplexor 230 in other embodiments.

Tuming to Figure 6, merger multiplexor 230 and its associated logic is shown in
greater detail. Merger multiplexor 230 receives as inputs the stripped packet and

outbound header (as modified by update unit 220). The stripped packet arrives in a series
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of half-burst pairs and the outbound header arrives in a series of whole bursts which may
be operatively treated as half-burst pairs by multiplexor 230. On each burst, multiplexor
control 250 instructs merger multiplexor 230 to select as outputs two of the upon to four
half-width inputs, depending on the application of a selection matrix to the current burst
count. In this regard, multiplexor control 250 has access to merger information sufficient
to indicate (i) the total length (in half-widths) of the outbound header; (ii) whether or not
there was a half-width divergence between the inbound header and the outbound header;
and (iii) whether the outbound header ends on a whole width or a half-width. From the
foregoing information, a com;ilete selection matrix for the encapsulated packet is
resolved, The burst counter associated with multiplexor control 250 is incremented on
each burst cycle and the selection matrix is applied to the current counter value to ;':btain
a selection instruction. The selection instructions are used to control merger multiplexor
230 to select as outputs on the current burst cycle the two half-width inputs which are
required in order to successfully merge the separately-sourced outbound header and
stripped packet (as modified by update unit 220) into an encapsulated packet arranged for
contiguous transmission. The selected whole widt} outputs are deliv_ered to assembly
register 240 for temporary storage en route to transmit FIFO 160,

In Figures 7A through 7D, the selective alignment and merger operation of the
present invention is shown for tﬁe four possible inbound/outbound header combinations,
It is assumed for clarity in Figures 7A through 7D that no half-widths (eg,A,B,C,D)
are displaced in update unit by substitute half-widths (e.g., A", B', C', D) and thar the
arrival of half-widths at assembly registers is delayed by a fixed number of burst cycles
U.
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Figure 7A illustrates the scenaric wherein the inbound header and outbound
header do not have a half-width divergence and the outbound header ends on a whole
width. .In that situation, the stripped packet is arranged in packet FIFO 701A to begin on
a whole width A/B while the outBound header is arranged in header FIFO 711A to end on
a whole width Y/Z. On burst cycle N, initial whole width A/B is stored in packet FIFO
701A as shown, Because there is no half-width divergence, realignment of the stripped
packei: is not required. Therefore, on burst cycle N+1, whole width A/B bypasses half-
width register 702A and flows into full-width register 703A. Separately, on burst cycle
N+1, terminal whole width Y/Z of the ontbound header is aligned for arrival from header
FIFO 711A as shown. On burst cycle N+2, initial whole width A/B of the stripped
packet advances to full-width register 704A. On burst cycle N+2+U, terminal whole
width Y/Z of the outbound header is selected by merger multiplexor 721A and delivered
into assembly register. On burs; cycle VN+3+U, initial whole width A/B of the stripped
packet is selected by merger multiplexor 721A and delivered into assembly register
722A.

Figure 7B illustrates the scenario wherein he inbound header and outbound
header do not have a half-width divergence but the outbound header ends on a half-width,
In that situation, the stripped packet is arranged in packet FIFO 701B to begin on a half-
width A while the outbound header ends on a half-width Z. On burst cycle N, initial half-
Wwidth A and whole width B/C which immediately follows are queued in packet FIFO
701B as shown, Because there is no half-width divergence, realignment of the stripped
packet is not required. Therefore, on burst cycle N+1, half-width A bypasses half-width

register 702B and flows into full-width register 703B. On burst cycle N+2, half-width A
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advances to full-width register 704B while whole width B/C bypasses half-width register
702B and flows into full-width register 703B. Separately, on burst cycle N+2, terminal
half~width Z of the outbound header is aligned for arrival from header FIFO 711B as
shown, On burst cycle N+3, whole width B/C of the stripped packet advances to full-
width register 704B. On burst cycle N+3+U, terminal half-width Z of the outbound
header and initial half-width A of the stripped packet are selected by merger multiplexor
721B and delivered into assembly register 722B. On burst cycle N+4+U, whole width
B/C of the stripped packet is selected by merger multiplexor 721B and delivered into
assembly register 722B.

Figure 7C illustrates the scenario wherein the inbound header and outbound
header have a half-width divergence and the outbound header ends on a half-width. In
that situatjon, the stripped packet is arranged in interim FIFO 701C to begin on & whole
width A/B while the outbound header ends on a half-width Z. On burst cycle N, initial
whole width A/B and whole width C/D which immediately follows are queued-in packet
FIFO 701C as shown, Because there is a balf-width divergence and the outbound header
ends on a half~width, a whole width to half-width realignment of the stripped packet is
required. Therefore, on burst cycle N+1, half-width B is stored in half-width register
702C while half-width A flows into full-width register 703C. On burst cycle N+2, half-
width A advances to full-width register 704C while realigned whole width B/C flows into
full-width register 703B. Separately, on burst cycle N+2, terminal half-width Z of the
outbound header is aligned for arrival from header FIFO 711C as shown. On burst cycle
N+3, whole width B/C of the stripped packet advances to full-width register 704C. On

bprst cycle N+3+U, terminal half-width Z of the outbound header and initial half-width A
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of the packet base are selected by merger multiplexor 721C and delivered into assembly
register 72_2C. On burst cycle N+4+U, whole width B/C of the stripped packet is selected
by merger multiplexor 721C and delivered into assembly register 722C,

Finally, Figure 7D illustrates the scenario wherein the inbound header and
outbound header have a half-width divergence and the outbound header ends on a whole
width, In that situation, the stripped packet is arranged in packet FIFO 701D to begin on
a half-width A while the outboﬁnd header ends on a whole width Y/Z. On burst cycle N,
initial half-width and whole width B/C which immediately follows are queued in packet
FIFO 701C as shown. Because there is 2 half-width divergence and the outbound header
ends on a whole width, a half-width to whole width realignment of the stripped packet is
required. Therefore, on burst cycle N+1, half-width A is stored in half-width register
702D. Separately, on burst cycle N+1, terminal whole width Y/Z of the outllmuhd headey
is aligned for amival from header FIFO 711D as shown, On burst cycle N+2, realigned
whele width A/B advances to full-width register 704D and half-width C flows into half-
width register 702D. On burst cycle N+2+U, terminal whole width Y/Z of the outbound
header and is selected by merger multiplexor 721D ind delivered into assembly register
722D. On burst cycle N+3+U, whole width A/B of the packet base is selected by merger
multiplexor 721D and delivered jnto assembly register 722D,

It will be appreciated by those of ordinary skill in the art that by performing the
foregoing alignment and merger operations, outbound headers and corresponding
stripped packets are combined into encapsulated packets in a way which advantageously
allows them to be transmitted in 2 contiguous fashion to their resolved destinations. It

will also be appreciated that the invention can be embodied in other specific forms
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Withouig departing from the spirit or essential character hereof. There present invention is
therefore considered in all respects illustrative and not restrictive. The scope of the
invention is indicated by the appended claims, and all changes that come within the

meaning and range of equivalents thereof are intended to be embraced therein.
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1. A method for combining a first and second logical block of data received from

Separate inputs into a contiguous logical block of data for delivery to a shared output,

wherein the first and second blocks are input in a succession of half-widths at a rate of up

to one width per burst cycle, and wherein the first and second blocks begin and end on

either half-widths or whole widths, comprising:

(a)

®)

©

@

©

)

determining whether there is a half-width divergence between the first
block and the second block:

if there is a half-width divergence, realigning each input of the second
block by a half-width;

on each burst cycle before the last half-width of the first block is available
for delivery, delivering a width of the first block to the output;

on the burst cycle on which the last half-width of the first block is
available for delivery, if the first block ends on a half-width, delivering a
half-width of the first block and a half-width of the second block to the
output, and otherwise delivering a width of the first bloclg to the output;

on each burst cycle thereafter before the last half-width of the second
block is available for delivery, delivering a width of the second block to
the output; and

on the burst eycle on which the last half-width of the second block is
available for delivery, if the second block as realigned in step (b), if at all,
ends on 2 half-width, delivering a half-width of the second block to the

output, and otherwise delivering a width of the second block to the output.
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2. The method according to claim 1, further comprising:

(8)  on a selected burst cycle, replacing a half-width of the first or second
block with a substitute half-width,

3. The method according to claim 1, further comprising:

(8)  on a selected burst cycle, replacing 2 width of the first or second block

with a substitute width,

4. A method for combining a first and second logical block of data received from
separate inputs into a contiguous logical block of data for delivery to a shared output,
wherein the first and second blocks are inpnt and begin and end on either half-widths or
whole widths, comprising:

(a) aligning the first block and the second block to the same half-width;

(b) delivering to the output first block inputs until the current first block input for

delivery includes the last half-width of the first block:

(c) when the current first block input for delivery includes the last half-width of
the first block, if the current first block input for delivery is a half-width,
delivering to the output the current first block input for delivery and the
current second block input for délivexy, and otherwise deli\;ering to the output
the current first block input for delivery; and

(d) thereafter, delivering to the output second block inputs until the entire second
block has been delivered.

5, The method according to claim 4, further comprising:

(¢) replacing a selected half-width of a first or second block input with a
substiture half-width.
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6. 'The method according to claim 4, further comprising;
(e) replacing a selected first or second block input with a substitute input.
7. A method for combining an cutbound header and a stripped packet received
from separate inputs into an encapsulated packet for delivery to a shared output, wherein
5  the outbound header and stripped packet are input in a succession of half-widths at a rate
of up to one width per burst cycle, and wherein the outbound header ends and the
stripped packet begins on either a half-width or a whole width, comprising:
() determining whether an inbound header stripped from the inbound packet and
an outbound header have & half-width divergence;
10 (b) if there is a half-width divergence between the inbound beader and the
outbound header, realigning each input of the stripped packet by a half-width;
(c) on each burst cycle before the last half-width of the outbound header is
available for delivery; delivering a width of the outbound header to the output;
(d) on the burst cycle on which the last half-width of the outbound header is
s available for delivery, if the outbound header ends on a half-width, delivering
the last half-width of the outbound header and the first half-width of the
stripped packet to the output, and otherwise delivering the Jast width of the
outbound header to the output;
(¢) on each burst cycle thereafter before the last half-width of the stripped packet
20 is available for delivery, delivering a-width of the stripped packet to the
output; and
() on the burst cycle on which the last half-width of the stripped packet is

available for delivery, if the stripped packet as realigned in step (b), 1f at all,



10

15

20

WO 99/66678 ' ' PCT/EP99/04377
18

-ends on a half-width, delivering a half-width of the stripped packet to the
output, and otherwise delivering a width of the stripped packet to the output.

8. The method according to claim 7, further comprising:

(8) on 2 selected burst cycle, replacing a selected half-width of the outbound

header or stripped packet with a substirute half-width,

9. The method according to claim 7, further comprising:

(2) on a selected burst cycle, replacing a selected width of the outbound header or

stripped packet with # substitute width.

10. A system for combining a first and second block of data received from
separate inputs into a contiguous block of dara for delivery to a shared output, wherein
the first and second blocks are input in a succession of half-widths at a rate of up to one
width per burst cycle, and wherein the first block ends and the second block begins on
either a half-width or a whole width, comprising:

an alignment unit having a half-width register and a full-width register in secies,
the alignment unit arranged to receive widths of the second block, to selectively
implement the half-width register to store half-widths of the second block, to store widths
of the second block in the full-width register and to transmit widths of the second block
from the full-width register; and

2 merger multiplexor following the alignment unit in series, the merger
multiplexor arranged to receive widths of the first block and the second block, to select

two half-widths from among the received widths and 1o transmit the selected widths.
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11, The system according 10 claim 10, wherein the half-width register is
lmplemented only when there is a half-width divergence between the first block and the
second. block.

12, The system according to claim 10, wherein the alignment unit has a
second full-width register, the second full-width register being selectively implemented,

13. The system according to claim 12, wherein the second full-width register
is implemented unless the first block ends on a whole width and the second block begins
on 2 half-width.

14.  The system according to claim 10, further comprising:

an update unit arranged to receive widths and substitute half-widths, to select
widths from among the received widths and half-widths and to transmit the selected
widths.

15.  The system according to claim 10, further comprising:

an update unit following the alignment unit and preceding the merger multiplexor
in series, the update unit arranged to receive widths of the first block and second block
and substitute half-widths for the first block and second block, to select widths for each
of the first block and second block from among the received widths and half-widths and

to transmit the selected widths of the first and second blocks to the merger multiplexor.
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