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(57) ABSTRACT 

The method applies to a structured document (D) presenting 
a hierarchical structure defined by a structure schema, the 
document combining a main structured set (1) of informa 
tion including information Subsets (1.1, 1.2, 1.3, . . . , 
1.2.2.2), at least some of the information Subsets being 
structured and being capable of including information Sub 
sets of lower hierarchical level, each information subset 
being associated in the higher level information set with a 
respective information type (T). The method comprises the 
steps of dividing the document into structured portions (P1, 
P2, P3) capable of being handled individually, namely a 
main portion (P1) and at least one secondary portion (P2, 
P3), the main portion containing at least the main set (1) of 
information, and the secondary portion containing an infor 
mation Subset (1.2.1, 1.2.2) which is removed from the main 
set of information, each secondary portion being attached to 
the main portion or to another secondary portion; and 
allocating a predefined value to the information type of each 
information subset (1.2.1, 1.2.2) that has been removed from 
an information set (1.2) of higher hierarchical level. 
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METHOD OF DIVIDING STRUCTURED 
DOCUMENTS INTO SEVERAL PARTS 

0001. The present invention relates to a method enabling 
structured documents to be divided into several parts. 
0002. It applies particularly but not exclusively to han 
dling, transmitting, storing, and reading structured multime 
dia documents, digital or video images or image sequences, 
movies or video programs, and more generally to any 
transfer of said documents between processor units inter 
connected by data transmission networks, or between a 
processor unit and a storage unit, or indeed between a 
processor unit and a playback unit Such as a television set if 
the document is a video program. 
0003 More and more frequently, documents handled and 
transmitted in this way contain a plurality of different types 
of data integrated in a structure. A structured document is a 
connection of data sets each associated with a type and 
attributes, and interconnected by relationships that are 
mainly hierarchical. Such documents use a markup language 
such as Standard Generalized Markup Language (SGML), 
Hypertext Markup Language (HTML), or Extensible 
Markup Language (XML), serving in particular to distin 
guish between the various Subsets of information making up 
the document. In contrast, in a "linear document, the 
content information of the document is mixed in with layout 
information and type information. 
0004. A structured document includes markers for sepa 
rating different sets of information in the document. For 
SGML, XML, or HTML formats, these markers are referred 
to as “tags' and have the form *-XXXXZ” and 
“</XXXXZ”, the first marker marking the beginning of a set 
of information called “XXXX, and the second marking the 
end of said set. A set of information may itself be made up 
of a plurality of lower-level sets of information. Thus, a 
structured document presents a tree or hierarchical structure 
schema, each node representing a set of information and 
being connected to a node at a higher hierarchical level 
representing a set of information that contains the sets of 
information at lower level. The nodes situated at the ends of 
branches in Such a tree structure represent sets of informa 
tion containing data of predetermined type, themselves not 
suitable for being resolved into subsets of information. 
0005 Thus, a structured document contains separation 
markers represented in textual or binary data form, said 
markers defining information sets or Subsets that can them 
selves contain other subsets of information defined by the 
markers. 

0006 A structured document is associated with a struc 
ture schema defining the structure in the form of rules 
together with the type of information in each set of infor 
mation of the document. A schema is constituted by nested 
groups of information set structures, these groups possibly 
being ordered sequences, groups of alternative elements, or 
groups of necessary elements, ordered or not ordered. 
0007. At present, when a structured document is to be 
transmitted, it is initially compressed so as to minimize the 
volume of data to be transmitted. For best efficiency in such 
compression processing, the document structuring data is 
also compressed, given that the recipient of the document is 
assumed to know beforehand the structure schema of the 
document and to be able to use the structure Schema to 
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determine at all times what information set is about to be 
received. It is therefore essential for the structure of the 
document as transmitted to correspond exactly to the struc 
ture schema that the recipient of the document intends to use 
for receiving and decoding the document, since otherwise 
the recipient cannot determine the type of data that has been 
transmitted and is thus in-capable of decoding the data and 
of reconstituting the original document. 
0008 Unfortunately, structured documents for transmis 
sion are tending to become more and more Voluminous. 
Proposals have been made, for example, to transmit or 
broadcast complete descriptions of movies or TV programs 
in this way. 
0009. In this context, if a transmission error should occur 
while a document is being transmitted, the recipient of the 
document may no longer be able to determine which Subset 
is being transmitted, in which case the entire document 
needs to be transmitted again. Furthermore, if it is desired to 
transmit a movie sequence and display it simultaneously on 
a screen, it can be necessary to comply with periods of time 
for transmitting the various elements of the sequence. Cer 
tain elements of the sequence must also be capable of being 
transmitted several times over so as to enable a recipient 
who was not connected at the beginning of the transmission 
of the sequence to receive and display the end of the 
Sequence. 

0010. It may also be necessary to replace a portion of a 
document by another, these two portions having the same 
structure schema. 

0011. The solution which consists in retransmitting the 
entire document leads to a considerable increase in the 
volume of information that needs to be transmitted. It is 
therefore desirable to be able to divide a document into a 
plurality of portions which are transmitted separately. It 
turns out that present transmission methods are not suitable 
for transmitting a document in part only. 
0012. An object of the invention is to overcome that 
drawback. This object is achieved by providing a method of 
dividing a structured document presenting a hierarchical 
structure defined by a structure schema, the document com 
bining a main set of information including information 
Subsets, at least Some of the information Subsets being 
capable of including information subsets of lower hierarchi 
cal level, each information Subset being associated with a 
respective information type. 
0013. According to the invention, the method comprises 
the steps of: 
0014 dividing the document into portions that can be 
handled separately, namely a main portion and at least one 
secondary portion, the main portion containing at least the 
main set of information, and the secondary portion contain 
ing an information Subset which is removed from the main 
set of information, each secondary portion being attached to 
the main portion or to another secondary portion; and 
00.15 allocating a predefined value to the information 
type of each information subset that has been removed from 
a higher level information set. 
0016. In this way, each portion is understandable on its 
own and can be decoded regardless of the selected parti 
tioning. In addition, when such a portion is transmitted and 
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the transmission fails, the remainder of the document 
remains valid and only the portion that was not transmitted 
correctly needs to be retransmitted, there being no need to 
retransmit the entire document. Furthermore, there is no 
need to have main portions and secondary portions upstream 
from a portion in order to be able to decode that portion, 
since each portion is valid and comprehensible on its own. 
By means of these dispositions, a transmitted document can 
be enriched and modified as time progresses. 
0017 Advantageously, the document includes a header 
which is inserted in each portion, the header including a flag 
whose value specifies whether or not the document is 
complete. 

0018. According to a feature of the invention, each por 
tion has a header containing information giving the location 
of the portion in the hierarchical structure of the document. 
0.019 Said information concerning the location of the 
secondary portion in the hierarchical structure of the docu 
ment advantageously describes a path in said structure, 
defining the position of the secondary portion in the docu 
ment. 

0020 Said path may be defined in absolute manner 
relative to the main set of information of the document. It 
may also be defined in relative manner relative to the 
position of a most recently-transmitted secondary portion. 
0021 Alternatively, each type of information allocated to 
the predefined value is followed by a reference to the 
secondary portion containing the Subset of information 
associated with the type of information, said information 
concerning the location of the secondary portion in the 
hierarchical structure of the document being the reference of 
said secondary portion. 
0022. The method may also include transmitting a plu 
rality of document portions associated with the same loca 
tion in the structure. Under Such circumstances, the most 
recently-transmitted portion replaces the previous portion 
that was associated with the same location. 

0023 Provision may also be made for the header of each 
portion to contain information specifying a way of process 
ing the portion relative to a portion associated with the same 
location in the structure. 

0024. The structured document may be of the SGML. 
XML, or HTML type, for example. 
0025. A preferred embodiment of the invention is 
described below by way of non-limiting examples and with 
reference to the accompanying drawing, in which: 
0026 FIG. 1 shows a tree structure in which each node 
symbolizes a set or a Subset of information in a structured 
document which is normally transmitted as a single entity; 
0027 FIG. 2 shows the structured document of FIG. 1 
partitioned into a plurality of portions, each capable of being 
transmitted separately in accordance with the invention; 
0028 FIG. 3 shows in greater detail the structure of the 
information contained in a structured document; and 

0029 FIG. 4 shows another tree structure illustrating a 
method of defining the position of a portion of the structure, 
said portion being transmitted separately from the remainder 
of the structure. 
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0030 FIG. 1 shows a tree structure comprising a root 
node 1 partitioned into three lower level nodes, of which a 
first node 1.1 is not partitioned into lower level nodes, a 
second node 1.2 comprises two nodes 1.2.1 and 1.2.2, and a 
third node 1.3 comprises a single node 1.3.1. The two nodes 
1.2.1 and 1.2.2 of the second node 1.2 are respectively 
attached to one 1.2.1.1 and to two nodes 1.2.2.1 and 1.2.2.2 
of lower level. 

0031. This structure represents a structured document D 
comprising a header H in which a certain number of param 
eters are defined that define the coding and display format of 
the document, and a main body B containing the information 
and the sets of information constituting the document. 
0032. According to the invention, a structured document 
can be transmitted as a plurality of separate portions P1, P2, 
P3, i.e. a main portion, and secondary portions P2 and P3 
which are attached to the main portion (FIG. 2). Such 
transmission is preferably performed after each portion for 
separate transmission has been compressed in appropriate 
manner. Each portion of the document, whether or not it is 
compressed, comprises aheader H., H2,H3, and a main body 
B1, B2, B3. 

0033) As shown in FIG. 3, a main body B of the docu 
ment comprises a data header DH and one or more data 
bodies DB each containing the information of an informa 
tion subset of the document. The data header DH may have 
a field K enabling ambiguity to be resolved at the time the 
document is decoded, in particular by giving a number 
enabling the following data set to be defined, and/or a field 
containing the number N of occurrences of the data body 
DB. 

0034. Depending on the format used, each data body DB 
may comprise a field T specifying the type of information it 
contains, a field L. giving length of the information as a 
number of bits or of bytes, a field A containing the attributes 
of the information subsets, and a field Val containing the 
value or the content of the information subsets. 

0035) Since the document is structured in the form of a 
tree structure, the field Val may itself contain a data header 
field DH and one or more fields containing a data body DB. 

0036. On this topic, it should be observed that in the 
structure schema shown in FIG. 1, the information contained 
in the document is held in the nodes 1.1, 1.2.1.1, 1.2.2.1, 
1.2.2.2, and 1.3.1 situated at the ends of the branches, and 
also in the attribute fields A of the subsets symbolized by all 
of the nodes of the document. 

0037 According to the invention, when it is desired to 
transmit a part of Such a document, and regardless of 
whether it has been previously been compressed, the field T 
containing the type of the information in a data body DB that 
has not been transmitted or that has been withdrawn from the 
document receives a predefined value specifying that the 
following information subset is not transmitted. This pre 
defined particular value for information type is selected to be 
equal to Zero, for example, when a document is in com 
pressed form, with other types of information having values 
that are not Zero. 

0038 If this predefined value appears in the transmitted 
document, the length field Land the fields A and Val which 
normally follow the information type do not appear in the 
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transmitted data. Consequently, following an information 
type that is equal to the predefined value, there is the header 
DH of the next set of data in the document, or an end-of 
document flag. 

0039) Provision can be made to add a parameter to the 
document header H to specify whether or not the document 
is transmitted in full, so as to inform the recipient of the 
document whether the document that is being received is 
being transmitted in full or in part. 

0040. The portions P1, P2, and P3 may be transmitted 
separately one or more times. For this purpose, each has a 
header H., H2, H3 comprising firstly a parameter specifying 
that the document is not complete, followed by a definition 
of the location of the transmitted portion in the tree structure 
of the complete document. 

0041. In this way, a structured document can be enriched 
and modified over time. 

0042. It should be observed that there is no need to 
transmit the main portion PI since the location definitions 
appearing in the headers of the secondary portions enable 
the processor unit which receives the transmitted secondary 
portions to determine the location of each received portion 
in the structure of the document and thus to decode it. In 
addition, the document can be partitioned in Such a manner 
that the main portion does not contain any payload data, so 
that the entire document can be reconstituted from the 
secondary portions and their locations within the document 
Structure. 

0043. In addition, the headers H, H2, H3 of the portions 
P1, P2, P3 may contain information specifying a mode of 
processing the portion relative to an already transmitted 
portion associated with the same location in the structure, for 
example whether the transmitted portion is to replace an 
already transmitted portion associated with the same loca 
tion, or whether it should not be taken into account if it 
already appears in the received document, or indeed whether 
it should be merged with the already transmitted portion 
associated with the same location. 

0044 As shown in FIG. 4, this definition of location may 
comprise the names of all of the higher nodes going back to 
the root node R, possibly associated with an order number 
relative to the higher node. For example, the firstly node of 
the first node of the third node of the first node attached to 
the root node (identified in FIG. 4 by a sequence of arrows 
coming from the root node R) can be referenced as follows: 

0045. This notation indicates that it is a node of type “d 
connected to the first node of type “b' connected to the last 
node of type “a” connected to the node of type “c” which is 
directly connected to the root node R. 

0046. Other portions of the document can then be trans 
mitted either by using the absolute definition method (rela 
tive to the root node R) as described above, or else, and 
advantageously, by using a relative definition method. Thus, 
for example, the third node connected to the same node 
inmmediately above the preceding node may be referenced 
as follows: 
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.../e2 
0047. This notation states that reference is being made to 
the second node, which must be of type 'e', that is con 
nected to the same node at immediately higher level as 
referenced by the notation "../ It can be seen that this 
second method is more compact than the first. 
0048 Alternatively, the location of the transmitted por 
tion P2, P3 of the document may be defined merely by 
means of a reference to the document portion, said reference 
having already been transmitted in the main portion of P1 of 
the document, e.g. following the predefined value specifying 
that the following information subset is not transmitted. 
0049 Preferably, the document, or the portions P1, P2, 
P3 of the document for transmission is/are previously com 
pressed. For this purpose, it is advantageous in each docu 
ment portion to distinguish between structure information 
and content information, given that certain document por 
tions need not contain any content information. Thus, in the 
example of FIGS. 2 and 3, the structure information is 
constituted by all of the fields except for the value fields Val 
when these fields are not structured, i.e. when they are not 
capable of being partitioned into structured subsets of infor 
mation. In the example of FIG. 2, these are the fields Val of 
the information subsets 1.1, 1.2.1.1, 1.2.2.1, 1.2.2.2, and 
1.3.1, situated at the bottom ends of the branches of the 
document tree structure. 

0050 Compression processing proper consists, for 
example, in reading the portion of the document that is to be 
compressed sequentially, in applying an appropriate com 
pression algorithm for processing the structure information, 
and in applying a compression algorithm adapted to the 
information type when a non-partitionable field Val appears 
while reading the document portion. It should be observed 
that in a compressed document or document portion, the 
structure information and the content information appears in 
the same order as in the original, non-compressed document. 
0051. It is also possible to apply a statistical compression 
algorithm, such as Zip. 

1-12. (canceled) 
13. A method of handling at least one structured document 

having a hierarchical structure defined in a structure schema, 
the structured document comprising a main structured set of 
information including information Subsets, at least one of 
the information Subsets being structured and including infor 
mation subsets of lower hierarchical level, each information 
Subset being associated in a higher level information set with 
a respective information type, the structure corresponding to 
each information type being defined in the structure Schema, 
the structured document being divided into structured por 
tions capable of being handled individually, namely a main 
portion and at least one secondary portion, the main portion 
containing at least a main set of information, and the second 
portion containing an information Subset which is removed 
from the main set of information, each secondary portion 
being attached to the main portion or to another secondary 
portion, the structured document comprising in each infor 
mation set from which at least one information Subset has 
been removed, the information type of each removed infor 
mation Subset having a predefined allocated value, 
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said method comprising the steps of 
receiving by a recipient a data stream formed by at least 

one secondary portion, 
reading by the recipient at least Some received secondary 

portions, the step of reading comprising at least one 
step of updating over time the plurality of secondary 
portions associated with a same location in the structure 
in accordance with at least one predefined rule. 

14. The method according to claim 13, 
wherein during the step of updating, the most recently 

received secondary portion replaces the previously 
received secondary portion associated with the same 
location in the structure. 

15. The method according to claim 13, 
wherein a header of each read secondary portion contains 

information specifying a processing mode to be applied 
to said secondary portion relative to an already received 
secondary portion associated with the same location in 
the structure. 
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16. The method according to claim 13, 

wherein the structured schema of the structured document 
is known by the recipient. 

17. The method according to claim 13, 

wherein the structured document is partitioned in Such a 
manner that the main portion does not contain any 
payload data, so that the entire document is reconsti 
tuted from the secondary portions and their locations 
within the document structure. 

18. The method according to claim 13, 

wherein the data stream comprises the main portion, 
the-step of reading comprising at least one step of 
updating over time a plurality of main portions asso 
ciated with a same location in the structure in accor 
dance with at least one predefined rule. 


