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ATM PARTIAL CUT-THROUGH 

The present invention concerns transmission of data 

over networks. 

The most traditional network·. is the telephone 

network. The arrival of ISON has greatly enhanced the 

capabilities of telephony and in partic\llar the bandwidth 

available to users. Telecommunication networks such as 

10 telephony, FR (Frame Relay) and X25 are what is known as 

"connection-oriented". Thus prior to sending information 

across a connection-oriented network .. a user must be 

allocated a circuit either by provision or demand. Once 

this has been achieved the user can then send and receive 

15 information across the network between host machines. 

In parallel with the arrival of broadband telephony 

there has been a very substantial growth in what are 

known as "connectionless" networks •. Connectionless 

20 networks encompass LANs but in Pil:FFicular the most 

significant connectionless network is the Internet. 

In a connectionless network a user does not have to 

obtain a circuit connection with a ,desired destination 

25 prior t~ sending the information ~:C:ross the network. 

This is because information is sent i.n datagrams which· 

contain header field information which .intermediate nodes 
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use for routing purposes. There are a number of data 

networking protocols which have been designed for 

connectionless network paradigms. Thes,e include the 

Internet Protocol (IP), SNA (Systems Network 

5 Architecture) , Appletalk and IPX and all transport data 

in the form o:f datagrams. Such datagrams will 

hereinafter be referred to as connectionless datagrams. 

In addition to the above two basic types of network, 

10 the arrival of broadband networks heralded by the 

introduction of optical fibres has substantially 

increased the range and nature of data' which can be 

transmitted ov~:i: telephone lines. Thus w:bile some users 

may be content with, merely maintaining voice connections 

15 at constant bit, rates other users might 'wish to have 

access to other c,onnection types such as video and data 

at variable bit rates. Thus users now require the 

ability to select ,~rom a ·number of connection types in 

accordance with,:·, th~ir needs . 
.. · ... ·.·.··· . ... , 

What ar•'· known as ATM 

20 (Asynchronous Tra,#~:fer Mode) networks hav4!,::been developed 

to meet this demand. In a typical ATM network a user can 

choose between a, plurality of potential corinection types r 

for example a fix~ rate VOiCe link I a variable bandwidth 

link peaking at 10 megabits and with a mean of 

25 5 megabitsr and a third variable bandwidt}l link peaking 

at 20 megabits ~nd, .having a mean of 8 megabits. The 

second of these. ~o"'~ection types can be .used for hiqh 

.·.: : 
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speed data transfer and the third for -~he transmission 

of video images . 

In order to maximise the potential bandwidth 

5 available to users the telecommunicati()ns industry has 

dev~loped what are known as virtual path (VP) networks. 

VP ·n·etworks differ in two w~ys from the traditional 

telephone network already described. In a VP network 

each user is allocated a bandwidth appropriate to his 

10 assumed needs in the various connection types and the ATM 

netW9rk management provide bandwidth by selecting a route 

from all of the available paths in the network. It will 

be _ilppreciated that it would be uneco11omic to provide 

each; user all the time with all the m~ximum bandwidth 

15 

20 

25 

that_ :. that user might require. Accor~ingly, in VP 

netwQrk the sum of the nominal bandwidt;;hs allocated to 

the users connected in the network is substantially 
, .. 

qrea.t,eir than the total bandwidth of the, :,network. 

Thus, ATM networks provide a high ¥peed technology 

that is likely to become fundamental :in t~lephony because 

of its multi service capabilities. : H~~ver, ATM still 

has difficulty in supporting traffic whci.,ch is based on 
>·:: 

the connectionless paradigm of the Int~rnet and other 

LAN-type networks. : .. ~ : . 

In accordance with one aspect of the present 
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invention there is provided a method of. transmitting 

across a network a connectionless datagrCim in a packet 

structure having the form of a series of packets, the 

header including the routing information of the 

5 connectionless datagram being mapped into the payload of 

10 

the first packet structure, and wh~rein at an 

intermediate node of the network a connectionless routing 

function is carried out on said first packet. 

In accordance with a second aspect there is provided 

a switching nod.e for a data network, the switching node 

comprising: 

an ATM switch1 

means for accepting a connectionless: datagram and 

15 converting the datagram into a plurality of ATM cells in 

which header information in the connectioz:i.less dataqram 

is inserted into the payload of the first cell of the ATM 

cell structure; and 

means for detecting the length of the ·header fields ... ·>· 

20 of the connectionless datagram and if the l~ilqth of these 
·,:,'·. 

fields is too qreat to be contained in the ~ayload of the 

first cell of the ATM cell structure generating a partial 
...... : 

header checksum and inserting this chec~~um into the 

payload of the first ATM cell together ~lth only the 

25 header fields of the connectionless datag~am up to and 

including the destination address. 
--------------------- -- -----------~ 

THfS SHEET HAS BEEN 
REPLACED 
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In accordance with a third aspect there is provided 

a switching node for a data network, the switching node 

comprising:· 

an ATM switch; 

means for accepting a connectionless dataqram and 

converting the datagram into a plurality of ATM cells in 

which header information in the connectionless datagram 

is inserted into the payload of the first cell of the ATM 

cell structure1 and 

means for detecting the length of the header fields 

of the connectionless datagram and if the length of these 

fields is too great to be contained in the payload of the 

first cell. of the ATM cell structure generating a partial 

header checksum and inserting this checksum into the 

· 15 payloa~ of the first ATM cell together with only the 

header fields of the connectionless datagram up to and 

including the destination address. 

The present invention is also directed to a data 

20 network incorporating switching nodes as set out 

hereinbefore. 

In order that the present invention may be more 

readily understood an embodiment thereof will now be 

25 described by way of example and with reference to the 

accompanying drawings in which: 

----------------·--------··---- ... 

THIS SHEET HAS BEEN 
REPLACED 
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Figure 1 shows a typical ATM network; 

Figure 2 shows a typical ATM cell; 

Figure 3 is a diagram showing a known method of 

transporting IP over an ATM network; 

Figure 4 is a similar diagram showing a method of 

achieving direct connection between originating and 

10 destination hosts; 

15 

Figure 5 is a similar diagram to Figures 3 and 4 

showing a process of integrating connectionless datagram 

traffic and ATM in accordance with the present invention~ 

Figures 6 and 7 show protocols respectively for 

IP v 4 and IP v 6; and 

Figures 8 and 9 show ATM cells generated in 

20 accordance with the present invention. 

Referring now to Figure 

drawings~ there is shown a 

l of the accompanying 

block diagram of a 

conventional ATM network. The ATM network consists of 

25 a network of partially interconnected switching nodes in 

the form of ATM switches 10 to 18. Traffic in an ATM 

network consists of cells which are transmitted from node 
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to node in the network. In the network of Figure 1 , 

switches 10, 11, 12, 13, 15, 16, 17 and 18 also function 

as access switches. Each of the access switches is 

connected to a set of access lines which connect the 

5 switch to other networks or directly to customer 

equipment. By way of illustration, Figure 1 shows switch 

17 connected by one access l~ne to a computer 22 and by 

another access line to a multiplexer 24. The computer 

22 is provided with an ATM card which enables it to 

10 transmit and receive data in the form of ATM cells. The 

multiplex-er 24 can receive video, data and speech signals 

and convert these in a multiplexed manner into ATM cells. 

Likewise, it can receive ATM cells from the switch 17 and 

convert these to video, data and voice signals. 

15 Typically, the multiplexer 24 will be located at the 

premises of a user of the ATM network. 

As is known to those skilled in the art, when 

transmitting an ATM cell between the ATM.input interface 

20 and the ATM output interface, initial values are inserted 

into the virtual path identifier (VPI) and virtual 

channel identifier (VCI) fields in the .header. The A'l'M 

input or output interface may be in an access node or 

outside the ATM network, for example in computer 22 or 

25 multiplexer 24. Then, at each switching node, the values 

of the VPI and/or VCI fields are read and one or both of 

the values are used together with a routing table to 
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select an output port. Before the ATM cell leaves the 

switch, the values of one or both of the VPI and VCI 

fields are updated in accordance with data contained in 

a routing table. The VPI field provides a coarse level 

S of routing whereas the VCI field provides a fine level 

of routing. The routing tables are set up partly by 

network management and partly during call set up. 

Mainly, but not entirely, virtual path routing tables are 

set up by network management and virtual channel routing 

10 tables are set up by signalling during call set up. 

The structure of a basic ATM cell and the header 

fields will now be described. 

15 Referring now to Figure 2, a basic ATM cell 

comprises a five.-octet header 40 and a 48-octet user 

payload section 42. The cell header 40 is used to route 

the cell between switches across the network and the user 

payload section 42 contains the user's data and it is 

20 carried transparently across the network and delivered 

unchanged at the far end. As will become apparent this 

basic cell is generally much smaller than a 

connectionless datagram. 

25 Referring now to Figure 3 of the drawings, this 

shows a network of IP routers 200 connected to ATM 

switches 201. The classic approach to supporting IP over 
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ATM is to establish, at the ATM layer, a permanent 

virtual circuit (PVC), permanent virtual path (PVP) or 

switched virtual circuit (SVC) link between adjacent 

routers within a chain. Therefore, when the originating 

5 host sends a connectionless datagram to the destination 

host, ATM cells of the kind shown in Figure 2 are used 

to transport the datagram information on a hop-by-hop 

basis between the intermediate nodes within the chain, 

the original datagram being segmented into a plurality 

10 of ATM cells wben travelling between the ATM switches at 

the intermediate nodes. In this mode the ATM network is 

being used to provide leased line or LAN-to-LAN 

interconnect type services. In order to generate the ATM 

cells what is known as an ATM Adaptation Layer is used 

15 to decompose the IP datagram into ATM cells. 

The problem with this approach is that at each of 

the nodes thec:>riginal IP datagram has_to be reassembled 

so that the :;rP, router 200 at the intermediate node can 

20 utilise the lj~ader field information and then returned 

through the AAL layer for onward trans~ission by the ATM 

switch to the next node. As can be seen in Figure 3 this 

involves using the IP layer router at the IP layer to 

determine th,e output port of the router which is to be 

25 used, and resegmenting the IP datagram into ATM cell 

format using an AAL process for onward transmission by 

the associat~d ATM switch. This approach has the 
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drawback that the end-to-end delay increases with the 

number of intermediate nodes due to the time it takes for 

them to reassemble the IP datagram and resegment it into 

ATM cells. Accordingly this known approach involving IP 

5 over ATM is unsuitable for IP flows that have a short 

delay requirement and/or a long duration, and a direct 

connection between the two hosts may become preferable 

as this is more efficient in both end-to-end delay and 

network resource utilisation. Additionally, each of the 

10 IP routers 200 at the intermediate nodes in the chain has 

to buffel!' data which it does not directly need to 

process. 

Figure 4 of the accompanying drawings shows an 

15 approach which has been proposed to meet the problems of 

the arrangement shown in Figure 3. This approach is 

known as ATM cut-through and proposes the use of a direct 

connection over the ATM layer between the originating and 

destination hosts. It is achieved by providinq a mapping 

20 between IP and ATM addresses. This mapping allows the 

originating host in Figure 4 to discover the address of 

the ATM switch connected to the destination host and then 

25 

to route all cells directly across the ATM network to 

this switch, thus bypassing all of the intermediate 

nodes. However, this approach still . has problems. 

Firstly,• it is not suited to all IP sessions. In 

particular / advantaqes of ATM cut-through are only 

THtS SHEET HAS BEEN 
REPLACED 
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realised where the IP sessions are of a suitably long 

duration for them to benefit from cut-through being 

applied. Additionally, after setting up a connection the 

datagrams are not sent to intermediate routers so router 

S functionality such as re-routing, header error checking 

etc. become inaccessible. A third problem is that in 

ord~r to achieve ATM cut-through mapping is required 

between the IP and ATM network addressing schemes. The 

result of this is tha'C ATM cut-through is only useful for 

10 long-term sessions and does not address the requirements 

of shorter and increasingly higher data-rate sessions. 

The problems of both of these known approaches are 

met in the.system and method disclosed in Figure 5 of the 

15 accompanying drawings. In order to distinguish the 

method of the present invention from the previously 

described methods, it will be referred to hereinafter as 

ATM partial cut-through. 

20 As shown in Figure 5, the AT)J partial cut-through 

system occupies the middle ground between the two 

extremes of classic IP over ATM in which every 

intermediate node is fully involved, and ATM cut-through 

in which there is a direct mapping between host and 

25 destination. As seen in Figure 5, each node consisting 

of an IP layer router 200 and an ATM switch 201 has an 

additional functionality provided at 202 which will be 
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referred to hereinafter as "first cell processing". Thus 

in the system shown in Figure 5, when the originating 

host initiates an IP session in which data.is to be sent 

to the destination host via datagrams, the ATM cell 

5 structure is arranged so that only-the first cell of the 

structure derived from the original datagram carries 

routing information and all the cells following this 

first cell carry only the payload information of the 

original datagram. At each intermediate node the router 

10 at that node uses the first cell processing functi.onality 

to determine the route of the entire datagram as 

represented by the plurality of ATM cells whilst data 

forwarding of the ATM cells is left to the ATM layer 

(layer 2 or the data link layer of the OSI reference 

15 model). Thus based on the knowledge that the payload of 

the first ATM cell contains all of the relevant routing 

information within the IP header, it becomes possible 

by detecting the first cell and opening the payload to 

extract IP layer information which is capable of routing 

20 all of the ATM cells. This enables very efficient 

datagram forwarding as the datagram does not have to be 

reassembled and resegmented at each intermediate node 

and, as will be described later, also en~bles datagram 

discarding within the ATM layer. 

25 

In order to implement pa_rtial cut-through additional 

software and hardware functions will be needed to 
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implement the "first cell processing features". These 

features include the identification of cells containing 

IP headers, the reading of the IP fields and the 

consequences of such reading, the buffering of the ATM 

5 cells containing the rest of the datagram, the 

calculation of the forwarding path and managing the 

forwarding process . However, this functionality does not 

affect standard ATM processes so it can be implemented 

within each ATM switch without affecting standard ATM 

10 VPI/VCI cell forwarding processes. 

In accordance with the embodiment being described, 

the means for detecting the first cell of an IP datagram 

is provided by using one of the ATM Adaptation Layer 

15 (AAL) processes which have already been established for 

the transmission of IP data over an ATM network. 

Examples of these already existing AAL processes are 

AAL3/4 and AAL5. 

20 Referring now to Figure 6 of the accompanying 

drawings, this figure represents a datagram having fields 

which conform with the IP v 4 protocol and in the. figure 

the fields bounded by the bold lines constitute the IP 

datagram header. The key for the fields is set out in 

25 Table 1 below. 
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TABLE 1 

v Version 

HL Head Lenqth 

ST Service Type 

5 TL Total Length 

·Id Identification 

FB Flag Bits 

FO Fraqment Off set 

TtL Time to Live 

10 Pr Protocol 

HC Header Checksum 

SIPA Source IP Address 

DIPA Destination IP Address 

0 Option.s (if any) 

15 p Padding (if any) 

IP OP IP Datagram Payload 

The payload of a typical connectionless diagram can 

be substantially larger than the payload capacity of an 

20 ATM cell. For example, the IP protocol allows payloads 

of up to approximately 65 kilobytes. 

25 

Figure 7 of the drawings is a similar representation 

to Figure 6 and shows a datagram having fields which 

correspond to the IP v 6 Protocol. Again the fields 

bounded by the bold line represent the IP Datagram 

header. Table 2 below sets out those fields which differ 
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from the fields of Figure 6. 

Py 

FL 

HL 

TABLE 2 

Priority 

Flow Label 

Hop Limit 

PCT/GB97/0l681 

When a connectionless datagram, in the present 

embodiment an IP datagram, is processed at the AAL layer 

10 the variable length datagram is segmented into ATM cells 

of the kind described in Figure 2. Thus the AAL layer 

will generate ATM cells of the kind shown in Figures 8 

and 9. In these figures the bold lines encompass the ATM 

cell header• Other fields which are not common to the 

15 IP datagrams described with reference to Figure 6 and 7 

are set out in Table 3. 

20 

25 

TABLE 3 

VPI Virtual Path Indicator 

VCI Virtual Circuit Indicator 

P·T Payload Type 

CLP Cell Loss Priority 

HBC Header Error Check 

PCRC Partial _Cylic Redundancy Code 

'l'he cell shown in Figure 8 is generated at the AAL 

layer from an IP v 4 datagram using AALS. As already 
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explained, an IP datagram and any other type of 

connectionless datagram is likely to be substantially 

larger than an ATM cell. 

At the AAL layer the IP datagram is_segmE\lnted into 

ATM cells of the kind described in Figure 2 and as a 

result of this segmentation the header section of the IP 

datagram is inserted into the payload of the first ATM 

cell along, in· many cases, with some of th:e payload, i.e. 

10 the first 48 octets of the IP datagram will become the 

payload of the first ATM cell, the seco~d 48 octets of 

the IP datagram will become the payload ot the second ATM 

cell and so on until the whole IP datagram has been 

converted into the ATM cell structure. · · Each ATM cell 

15 will, of course, have the appropriate ATM header as shown 

in bold lines. 

The cell structure shown in Fiq\lre 9 has been 

generated from 'an IP v 6 dat·aqram also µsing AAL 5 and 

20 similar considerations apply. 

In both cases it will be seen that tbe header of the 

IP datagram which includes all the IP ro~~ing information 

has been included within the payload of ;:~he first of the 

25 ATM cells generated at the AAL layer. '·As will also be 
... 

appreciated, the information from the original IP 

datagram also contains a field which indi,cates the total 
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length of the original datagram. 
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Note that in this 

embodiment, the IP header does not include header· options 

( IP v 4 ) or header ex tens ions ( IP v 6 ) . These extend the 

size of the header such that they will not necessarily 

5 reside completely within the first cell of the ATM 

structure after the IP datagram has been processed at the 

AAL. For the purposes of partial cut-through, these 

options and extensions are therefore treated as part of 

the payload and, as in ATM cut-through, are not processed 

10 by the immediate routers. 

Subsequent cells generated at the AAL layer are not 

shown as these cells will be conventional ATM cells with 

the 48 octet payload sections of the cells carrying the 

15 IP datagram payload. 

Once the IP datagram has been converted into the ATM 

cell structure it will be transported from the first ATM 

switch shown in Figure 5 to the first of the intermediate 

20 nodes. At this intermediate node the first cell of the 

ATM cell structure is subjected to the first cell 

processing function 202 at that node. This function will 

include the identification of cells containing IP header 

information, the reading of the IP fields, the 

25 calculation of the forwarding path and managing the 

forwarding process. This can be achieved by copying the 

IP heador contents of the first of the ATM cells to the 
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first cell processing function carrying out the recording 

process whilst buffering the ATM cells. !twill thus be 

seen that when carrying out partial cut~through only the 

IP header information is processed at the IP layer. 

5 Consequently the additional first cell processing 

functionality carried out on the extracted. IP header 

information has no effect on the standard ATM switching 

processes support from the requirements to buffer the 

following cells. As the first cell processing function 

10 has access to the length of the original datagram and 

this datagram, including the IP header information, has 

been broken into 48 octet segments, the first cell 

processing function will also know the number of ATM 

cells which had been generated at the AAL layer of the 

15 originating node. This has the result that the first 

cell processing functionality provides the ability to 

implement datagram discard at the ATM layer as it is 

possib1e to calculate.the total number of cells arriving 

at the ATM switch and check whether or not there is 

20 sufficient spare buffer capacity to store all of the 

datagram's cells. 

Another feature provided by the system shown in 

Figure 5 is that error checking can be car:i;:-ied out at the 

25 intermediate node by the IP layer router.: When ATM cut­

through is applied, as in the system shown in Figure 4, 

the IP header error check feature supported by IP v 4 is 
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lost. However with ATM partial cut-through as shown in 

Figure S the usual IP header error checking processes are 

preserved provided the first ATM cell contains all of the 

IP header information, including all options. This is 

5 necessary because the IP v 4 CRC chec)c is across the 

header and all.options, and some of these options could 

be in the second cell. 

10 

In certain circumstances this condition may be 

violated. B~eause of this the source. and destination 

hosts shown .{n Figure 5 may include a Service Specific 

Convergence Sublayer (SSCS) process within the AAL to 

detect over-J.ertgth headers, IP v 4 headers, or any 

request for 1:::h~ insertion of an optical CRC for the 

15 . IP v 6 header·. This CRC is optional · because, unlike 

IP v 4, the IP v 6 header has no CRC of its own. 

Optional· insertion of a CRC might be useful to detect 

header corrup~ion within the ATM network so that the 

cells associat~d with the header corruption and carrying 

20 the payload ()f.· :':the complete datagram can be discarded .. 

In such a case the SSCS process inserts a new CRC field 

into the origi:nal IP header. This new .q.eld is a partial 

header checksµm calculated only for the. IP header fields 

up to and including the destination add,ress. When this 

25 new field is. inserted into the IP header field it is 

placed immedi~tely after the destination address field, 

as is shown irt.Figure R. 
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The processing that needs to be invoked by the 

originating host, intermediate nodes, and destination 

host when using ATM partial cut-through are listed below. 

Purely for illustrative~ purP.oses, it has been assumed 

5 that the SSCS process is being applied for both IP v 4 

and IP v 6 using a standard AAL type. It is also being 

assumed that the availability of buffer space will be 

checked against the number of cells within each datagram 

and then either reserved or all of the cells discarded 

10 as necessary. 

Originating Node 

Receive IP datagram 

Forward to AAL Processing 

SSCS Part of Process 

15 if IP CRC processing being used at intermediate nodes 

then 

20. 

25 

Read datagram Version field 

if IP v 6 then 

end 

calculate partial_CRC 

insert partial_CRC field after destination 

address 

if IP v 4 then 

if Header Length field > available payload 

space in the ATM cell then 

calculate partial_:_CRC 

insert partial __ CRC field after 

destination address 
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end 

end 

end 

ATM transmission 

Inte:nnediate Node 

ATM reception 

21 

Identify first cell in datagram 

PCT/GB97/0l681 

Copy and forward payloa~ from the first cell to the 

10 'first cell processing' functionality 

15 

20 

Read dataqram Version field 

While buffering incoming cells do 

if IP v 6 then 

calculate . number of cells in datagram using 

the Payload Length field 

end 

if IP v 4 then 

end 

calculate number of cells in datagram using 

Header Length and Total Length fields 

check whether or not sufficient buffer space is available 

to store the datagram's cells 

if sufficient buffer space available then reserve buffer 

25 space if IP CRC processing being used at intermediated 

node then 

if IP v 6 then 

calculate partial_CRC for partial 

header 
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compare with partial_CRC field 

contents 

end 

if compared CRG values are not 

equal then 

end 

indicate datagram cells 

are to be discarded 

if IP v 4 then 

if Header Length field > 

available payload space within 

the ATM cell then 

else 

calculate partial_CRC for 

partial header 

compare w;ith partial_CRC 

field contents 

if compared CRC values 

are not equal then 

end 

indicate datagram 

cells are to be 

discarded 

calculate 'header checksum 

compare with Header 

Checksum field contents 

if compared Header 

Checksum values are not 

equal then 

------------- .. 
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end 

end 

end 

end 

indicate 

cells are 

discarded 

PCT/GB97/01681 

datagram 

to be 

if IP CRC processing is not being used at 

intermediate nodes then 

end 

indicate datagram cells are not to 

be discarded 

if datagram cells are to be discarded then 

release buff er space reserved for the 

datagram's cells 

else 

initiate discard of all received cells 

stored in the cache buffer 

discard all remaining cells associated 

with this datagram 

Forward IP address information to routing 

£unction 

Read address 

Identify forwarding parameters (eg VPI, 

VCI and output port number) 

Switch all of the datagram's cells 

through the ATM switch 

ATM transmission 
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24 

end 

end 

if insufficient buff er space available then 
initiate discard of all received cells stored 
in the cache buff er 

end 

discard all remaining cells associated with 
this datagram 

Destination Node 

ATM reception 

Forward to Al\L processing 

SSCS Part of the AAL Process 

15 if IP CRC processing being used at intermediate nodes 
then 

20 

25 

end 

.Read datagram Version field 

if IP v 6 then 

else 

end 

remove partial_CRC field 

if Header Length field > available payload 
space in the ATM cell then 

remove partial_CRC field 

end 

Forward datagram. 

The system described as partial cut-through has a 
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number of advantages over ATM cut-through. 

Firstly the ATM switches are able to forward ATM 

cells based on IP addresses and routing information 

5 Secondly access to the IP datagram length 

information fields allows the ATM switch to check buff er 

resource availability and to apply a da,tagrarn discard 

policy at the ATM layer. 

Thirdly access to· IP header checksum information 

10 allows the ATM switch to discard immediately all of the 

datagram's cells if the header is errored. 

Fourthly· IP addresses. are used to determine the 

route across the ATM network thus removing the need for 

an address res~lution processes (ARP): consequently there 

15 is no requirement for IP to E164 address mappings. 

·Fifthly normal ATM processes are unaffected. 

20 

It may be: appreciated that the invention may be used 

to transmit a connectionless datagram across a network 

as a series of packets. When using the invention to 

transmit a connectionless datagram in this manner, the 

header of the connectionless datagram is·xnapped into the 

payload of the first packet of the series of packets. 

At the intermediate nodes of the network, a 

25 connectionless routing function is caJ:'ried out on the 

first packet of the series of packets and the remaining 

packets remain in the layer which corre~ponds to layer 

2 (the data link layer) of the OSI reference model. 
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CLAIMS 

l. A method of transmitting across a network a 

connectionless datagram in a packet structure having the 

5 form of a series of packets, the header including the 

routing information of the connectionless datagram being 

mapped into the payload of the first packet structure, 

and wherein at an intermediate node of the network a 

connectionless routing function is carried out on said 

10 first packet. 

2. A method according to claim 1, wherein the 

connectionless datagram comprises a pl.urality of ATM 

cells, and at an intermediate node of the network the 

15 connectionless routing function is carried out on the 

first cell of the ATM cells with the remaining cells 

remaining in the ATM layer. 

3 • A method according to claim 1 or claim 2, wherein 

20 the connectionless datagram is segmented into the ATM 

cell structure by an AAL (ATM Adaptation Layer) process 

carried out at the originating node. 

4 • A method according to any_ preceding claim, including 

25 means for detecting the· length of said cell structure, 

for reserving buffer space at the intermediate node, and 

for discarding the cells of the cell structure if the 
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reserved space is insufficient to hold the entire ATM 

cell structU:~e. 

5. A method according to claim 3 or claim 4, wherein 

5 at the or .· each intermediate node a connectionless 

datagram header error checking process is carried out on 

the payload of the first cell of said cell structure. 

6. A method, :according to any one of claims 1 to 5, 

10 wherein all the datagram cells are discarded at an 

intermediat~ ··node if an error in the connectionless 

datagram hea(ier is detected at that node. 

7 • A method according to any one of .claims 1 to 6, 

15 wherein at the originating node the length of the header 

is checked, ·and. if this length is over a set value, a new 

partial CRO ··field is inserted into the original 

connectionless datagram header field, and at the or each 

intermediat~/~~de this par~ial CRC field is checked for 

20 errors. 

25 

8. A swit~f>.inq node for a data network, the switching 

node compris:.t~g: 

an ATM/·.~:Witch; 
:. ~··.,_ . . : 
... . . 

means .. f9r _accepting a connectionlff!SS datagram and 

converting tl)e.9atagram into a plurality of ATM cells in 

which headei·J:nformation in the connectionless datagram 
,,. --·--·------
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is inserted into the payload of the first cell of the ATM 

cell structure; and 

means for detecting the length of the header fields 

of the connectionless datagram and if the length of these 

5 fields is too great to be contained in the payload of the 

first cell of the ATM cell structure generatinq a partial, 

header checksum and inserting this checksum into the 

payload of the first ATM cell together with only the 

header fields of the connectionless datagram up to and 

10 including the destination address. 

9. A switching node for a data network, the switching 

node comprising: 

an ATM switch; 

15 means for accepting a connectionless dataqram and 

converting the datagram into a plurality of ATM cells in 

~--·------

20 

which header information in the connectionless datagram 

is inserted into the payload of the first cell of the ATM 

cell structure; and 

means for detecting the length of the header fields 

of the connectionless datagram and if the length of these 

fields is too qreat to be contained in the payload of the 

first cell of the ATM cell structure generating a partial 

header checksum and inserting this checksum into the· 

25 payload of the first ATM cell together with only the 

header fields of the connectionless datagram up to and 

including the destination address. 
--------------·- --
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10. A node according to claim 8 or claim 9 including 

means for discarding all the cells if the extracted 

header instruction is faulty. 

5 11. A system for transmitting connectionless datagrams 

across a multi-layer network comprising a switching node 

as claimed in claim 8 in combination with a switching 

node as claimed in any one of claims 8 to 10. 
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