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LOCAL BINARY XML STRING 
COMPRESSION 

BACKGROUND 

[0001] In computer science, compression is the practice of 
representing data in a more compact form by reducing the 
amount of redundant information that is included When data 
is stored or communicated. Lossless compression is a kind of 
compression in Which the original data can be exactly recov 
ered from the compressed data, that is, from the data in the 
reduced format. Lossless compression can be useful When 
even small changes to the data may signi?cantly change the 
meaning of the data. 
[0002] Various resource tradeoffs may arise in conjunction 
With compression. For example, signi?cant gains in coding 
ef?ciency (that is, in the relative reduction in siZe of the data) 
may require inordinate expenditures of limited computational 
resources. More generally, the various advantages and costs 
of compression can be vieWed in a context of overall 
resources and objectives that varies according to the circum 
stances. 

[0003] Compression may be applied to various kinds of 
data. In particular, compression may be applied to structured 
documents Which are normally human-legible, such as XML 
documents. XML provides a set of rules for the electronic 
encoding of documents, Which are sometimes used in proto 
cols for exchanging structured information in the implemen 
tation of Web services, for example. Lossless compression 
may alloW such documents to be exchanged With improved 
coding ef?ciency and Without changing their meaning. 
Strings are often one of the predominant variable-length fea 
tures in an encoded XML document. In general, predomi 
nance indicates that compression of some kind may be Worth 
considering. As With compression generally, hoWever, the 
resources and objectives of XML document compression 
may differ according to the circumstances, so having a variety 
of possible approaches can be helpful. 

SUMMARY 

[0004] Strings are one of the predominant variable-length 
features in an encoded document. Targeted compression of 
strings can improve coding ef?ciency When coding can be 
done Without a signi?cant increase in required memory or 
other computational resources. 
[0005] Some embodiments described herein provide com 
pression and/or decompression using local table(s) for 
strings, possibly in addition to familiar static table(s) and/or 
dynamic table(s). Unlike static tables and dynamic tables, 
local tables can have a lifespan Which does not necessarily 
coincide With the processing of a syntactically Well-formed 
portion of an XML document, and Which is a proper subset of 
the overall compression/decompression period for a docu 
ment. 

[0006] In some embodiments, a local table having spaces 
allocated for holding a plurality of strings is created. String 
tokens may be read While parsing an XML document or other 
document that is being encoded, for example. A string is 
nominated for inclusion in the local table, and record(s) are 
inserted in a document encoding to effect the nomination. 
After obtaining a token identi?er, the nominated string is 
placed in the local table in correspondence With the token 
identi?er. During compression, reference(s) to the string’s 
token identi?er are included in the document encoding, rather 
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than including the string itself; during decompression the 
references are replaced by the string. The local table is deleted 
When the end of its document region is reached, Which occurs 
in some embodiments before the document is fully com 
pressed/ fully decompressed. 
[0007] In some embodiments, the local table may have 
multiple channels, With nominated strings placed in a selected 
channel based in part on an expected frequency of references 
to the nominated string. In some, records of one or more types 
can be inserted in the document encoding to effect the nomi 
nation of a string. Some examples include a record nominat 
ing a string that is recited in that record, a record nominating 
the next string seen, a record nominating the most recently 
seen string, a record nominating all of the string(s) used by the 
next record, a record nominating all of the string(s) used by 
the previous record, and a record for nominating a string and 
contemporaneously performing an encoding/ decoding action 
(e.g., starting or ending an XML element, adding an XML 
attribute). 
[0008] In some embodiments, a memory is in operable 
communication With a logical processor. A document encod 
ing con?gures the memory; a compressor, decompressor, and 
token identi?er generator may also con?gure the memory. 
Within the encoding, records present include at least one local 
string nomination region record nominating a ?xed position 
local region of the records as a region Within Which a local 
table of strings is alive. The local region (scope) is smaller 
than the entire document encoding, and is ?xed in position 
relative to an initial record of the document(s) rather than 
sliding. The records also include at least one string nomina 
tion record Within the local region Which nominates a string 
for inclusion in the local table, and at least one local string 
reference record containing a token identi?er Which identi?es 
an entry of the local string table. 
[0009] In some embodiments, the document encoding 
includes the local table, a static table, and a dynamic table, in 
a ?at token value space. In some, the document encoding 
includes multiple channels (in one or more tables) in a parti 
tioned identi?er space. In some embodiments, the document 
encoding includes hierarchically nested ?xed position local 
regions. 
[0010] The examples given are merely illustrative. This 
Summary is not intended to identify key features or essential 
features of the claimed subject matter, nor is it intended to be 
used to limit the scope of the claimed subject matter. Rather, 
this Summary is provided to introduceiin a simpli?ed 
formisome concepts that are further described beloW in the 
Detailed Description. The innovation is de?ned With claims, 
and to the extent this Summary con?icts With the claims, the 
claims should prevail. 

DESCRIPTION OF THE DRAWINGS 

[0011] A more particular description Will be given With 
reference to the attached draWings. These draWings only illus 
trate selected aspects and thus do not fully determine cover 
age or scope. 

[0012] FIG. 1 is a block diagram illustrating a computer 
system having at least one processor, at least one memory, at 
least one document subject to compression, and other items in 
an operating environment Which may be present on multiple 
netWork nodes, and also illustrating con?gured storage 
medium embodiments; 
[0013] FIG. 2 is a block diagram illustrating compression 
using local tables, in an example architecture; 
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[0014] FIG. 3 is a How chart illustrating steps of some 
process and con?gured storage medium embodiments; 
[0015] FIG. 4 is a data How diagram further illustrating 
some embodiments, With particular attention to XML docu 
ment compression; and 
[0016] FIG. 5 illustrates a sequence of records (a partial 
protocol stream) from an example of XML document com 
pression. 

DETAILED DESCRIPTION 

[0017] Overview 
[0018] XML (eXtensible Markup Language) and XML 
based mechanisms such as Simple Object Access Protocol 
(SOAP) can be used to facilitate Web services. Through the 
exchange of XML-related messages, for example, Web ser 
vices can describe their capabilities and alloW other services, 
applications or devices to easily invoke those capabilities. 
One familiar use of XML is the exchange of data betWeen 
different entities, such as client and server computers, in the 
form of requests and responses. The contents of these 
requests and responses are in the form of XML documents, 
namely, sequences of characters that comply With the speci 
?cation of XML. For example, SOAP provides an open and 
extensible Way for applications to communicate over the Web 
using XML-based messages, regardless of What operating 
system, object model, or language the particular applications 
may use. 

[0019] XML syntax supports de?nition of tags and of struc 
tural relationships betWeen tags. XML documents can 
impose constraints on storage layout and logical structure, 
While still providing great ?exibility in message content. In an 
XML document, start and end tags can be nested Within other 
start and end tags, de?ning a tree-like structure of XML 
elements. Subtrees in Which start and end tags match up 
delimit Well-formed regions of the XML document. An XML 
infoset is an abstract representation of an XML document. An 
infoset includes information items, and can be vieWed as the 
information content of the XML document, Without restric 
tion on the document’s format. 
[0020] For transmission or storage, textual XML can be 
encoded into bytes that represent the corresponding text. 
Some text conversion standards include ASCII Unicode, 
UTF8 and UTF16. An in-memory representation of an XML 
infoset can be serialized into a textual XML string. Then the 
characters of the textual string can be encoded into corre 
sponding bytes for transmission. In the reverse process, the 
received textual-related XML bytes are decoded into the cor 
responding textual XML string, Which is de-serialized and 
stored to provide an in-memory representation of the XML 
infoset. The in-memory representation of an XML infoset 
exists logically, but need not exist physically as XML data 
prior to serialization. 
[0021] Although XML information items can be easily 
serialized in this manner, and provide human-legible text, as 
a practical matter such serialized documents can be verbose 
and inef?cient for processing. In some cases, accordingly, 
various noW familiar approaches are used to serialize XML 
documents into a binary format, e.g., through use of a dictio 
nary that associates information items With binary-data unit 
identi?ers. The identi?ers may identify knoWn strings, 
repeated strings, repeated structures, primitive types, and/or 
constructs, for example. Some approaches to binary XML use 
static and/or dynamic dictionaries. Some approaches trade 
the human readability and verbosity of standard XML for 
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improvements in serialized document size, parsing, and gen 
eration speed. Some reduce or eliminate redundant informa 
tion in an XML encoding/decoding process. As With com 
pression generally, hoWever, the resources and objectives 
pertaining to XML compression in conjunction With binary 
encoding may differ according to the circumstances, so hav 
ing a variety of possible approaches can be helpful. 
[0022] Some embodiments described herein may be 
vieWed in a broader context. For instance, concepts such as 
compression, tables, scope, and identi?ers may be relevant to 
a particular embodiment. HoWever, it does not folloW from 
the availability of a broad context that exclusive rights are 
being sought herein for abstract ideas; they are not. Rather, 
the present disclosure is focused on providing appropriately 
speci?c embodiments. Other media, systems, and processes 
involving compression, tables, scope, and/or identi?ers are 
outside the present scope. Accordingly, vagueness and 
accompanying proof problems are also avoided under a 
proper understanding of the present disclosure. 
[0023] Some embodiments described herein provide com 
pression and/or decompression Which employs local and glo 
bal string tables in conjunction With a binary record format for 
encoding/decoding XML documents. Document producers 
are able to nominate strings on-the-?y for replacement by 
e?icient token values for a local document region, Without 
requiring prior coordination With the consumer of the 
encoded document. Within the local regions, Which may be 
named or hierarchically scoped, uses of the nominated string 
are replaced by the token value (identi?er). String tables may 
be purged at region boundaries to reduce their memory use 
and encourage an increased number of nominations. Con 
sumers apply a corresponding approach to replace the token 
values With the strings they identify. 
[0024] Some embodiments dynamically create a local cod 
ing region With boundaries determined by the producer. Some 
support hierarchical nesting of region scopes. Some alloW 
creation of alternately named regions, knoWn as channels, for 
purposes such as frequency-based storage of strings. Some 
embodiments interleave global static, global dynamic, and 
local region tokens in a ?at token value space. Other varia 
tions are also described herein. 

[0025] Reference Will noW be made to exemplary embodi 
ments such as those illustrated in the draWings, and speci?c 
language Will be used herein to describe the same. But alter 
ations and further modi?cations of the features illustrated 
herein, and additional applications of the principles illus 
trated herein, Which Would occur to one skilled in the relevant 
art(s) and having possession of this disclosure, should be 
considered Within the scope of the claims. 

[0026] The meaning of terms is clari?ed in this disclosure, 
so the claims should be read With careful attention to these 
clari?cations. Speci?c examples are given, but those of skill 
in the relevant art(s) Will understand that other examples may 
also fall Within the meaning of the terms used, and Within the 
scope of one or more claims. Terms do not necessarily have 
the same meaning here that they have in general usage, in the 
usage of a particular industry, or in a particular dictionary or 
set of dictionaries. Reference numerals may be used With 
various phrasings, to help shoW the breadth of a term. Omis 
sion of a reference numeral from a given piece of text does not 
necessarily mean that the content of a Figure is not being 
discussed by the text. The inventor asserts and exercises his 
right to his oWn lexicography. Terms may be de?ned, either 



US 2012/0086585 A1 

explicitly or implicitly, here in the Detailed Description and/ 
or elsewhere in the application ?le. 
[0027] As used herein, a “computer system” may include, 
for example, one or more servers, motherboards, processing 
nodes, personal computers (portable or not), personal digital 
assistants, cell or mobile phones, other mobile devices having 
at least a processor and a memory, and/ or other device(s) 
providing one or more processors controlled at least in part by 
instructions. The instructions may be in the form of ?rmWare 
or other software in memory and/ or specialiZed circuitry. In 
particular, although it may occur that many embodiments run 
on Workstation or laptop computers, other embodiments may 
run on other computing devices, and any one or more such 
devices may be part of a given embodiment. 
[0028] A “multithreaded” computer system is a computer 
system Which supports multiple execution threads. The term 
“thread” should be understood to include any code capable of 
or subject to synchronization, and may also be knoWn by 
another name, such as “task,” “process,” or “coroutine,” for 
example. The threads may run in parallel, in sequence, or in a 
combination of parallel execution (e.g., multiprocessing) and 
sequential execution (e.g., time-sliced). Multithreaded envi 
ronments have been designed in various con?gurations. 
Execution threads may run in parallel, or threads may be 
organiZed for parallel execution but actually take turns 
executing in sequence. Multithreading may be implemented, 
for example, by running different threads on different cores in 
a multiprocessing environment, by time-slicing different 
threads on a single processor core, or by some combination of 
time-sliced and multi-processor threading. Thread context 
sWitches may be initiated, for example, by a kernel’s thread 
scheduler, by user-space signals, or by a combination of user 
space and kernel operations. Threads may take turns operat 
ing on shared data, or each thread may operate on its oWn data, 
for example. 
[0029] A “logical processor” or “processor” is a single 
independent hardWare thread-proces sing unit. For example a 
hyperthreaded quad core chip running tWo threads per core 
has eight logical processors. Processors may be general pur 
pose, or they may be tailored for speci?c uses such as graphics 
processing, signal processing, ?oating-point arithmetic pro 
cessing, encryption, I/O processing, and so on. 
[0030] A “multiprocessor” computer system is a computer 
system Which has multiple logical processors. Multiproces 
sor environments occur in various con?gurations. In a given 
con?guration, all of the processors may be functionally equal, 
Whereas in another con?guration some processors may differ 
from other processors by virtue of having different hardWare 
capabilities, different softWare assignments, orboth. Depend 
ing on the con?guration, processors may be tightly coupled to 
each other on a single bus, or they may be loosely coupled. In 
some con?gurations the processors share a central memory, 
in some they each have their oWn local memory, and in some 
con?gurations both shared and local memories are present. 
[0031] “Kemels” include operating systems, hypervisors, 
virtual machines, BIOS code, and similar hardWare interface 
softWare. 

[0032] “Code” means processor instructions, data (Which 
includes constants, variables, and data structures), or both 
instructions and data. 
[0033] “Program” is used broadly herein, to include appli 
cations, kemels, drivers, interrupt handlers, libraries, and 
other code Written by programmers (Who are also referred to 
as developers). 
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[0034] “Automatically” means by use of automation (e.g., 
general purpose computing hardWare con?gured by softWare 
for speci?c operations discussed herein), as opposed to With 
out automation. In particular, steps performed “automati 
cally” are not performed by hand on paper or in a person’s 
mind; they are performed With a machine. HoWever, “auto 
matically” does not necessarily mean “immediately”. 
[0035] Throughout this document, use of the optional plu 
ral “(s)” means that one or more of the indicated feature is 
present. For example, “table(s)” means “one or more tables” 
or equivalently “at least one table”. 

[0036] Throughout this document, unless expressly stated 
otherWise any reference to a step in a process presumes that 
the step may be performed directly by a party of interest 
and/or performed indirectly by the party through intervening 
mechanisms and/or intervening entities, and still lie Within 
the scope of the step. That is, direct performance of the step by 
the party of interest is not required unless direct performance 
is an expressly stated requirement. For example, a step 
involving action by a party of interest such as “transmitting”, 
“sending”, “issuing”, “creating”, “nominating”, “placing”, 
“including”, “inserting”, or “communicating” With regard to 
a destination may involve intervening action such as forWard 
ing, copying, uploading, doWnloading, encoding, decoding, 
compressing, decompressing, encrypting, decrypting and so 
on by some other party, yet still be understood as being 
performed directly by the party of interest. 
[0037] Whenever reference is made to data or instructions, 
it is understood that these items con?gure a computer-read 
able memory thereby transforming it to a particular article, as 
opposed to simply existing on paper, in a person’s mind, or as 
a transitory signal on a Wire, for example. 
[0038] Operating Environments 
[0039] With reference to FIG. 1, an operating environment 
100 for an embodiment may include computer system(s) 102, 
and in particular may include tWo or more computer systems 
102 Which communicate using XML and/ or other structured 
documents. A given computer system 102 may be a multipro 
cessor computer system, or not. An operating environment 
may include one or more machines in a given computer sys 
tem, Which may be clustered, client-server netWorked, and/or 
peer-to -peer netWorked. 
[0040] Human users 104 may interact With the computer 
system 102 by using displays, keyboards, and other periph 
erals 106. System administrators, developers, engineers, and 
end-users are each a particular type of user 104. Automated 
agents acting on behalf of one or more people may also be 
users 104. Storage devices and/or netWorking devices may be 
considered peripheral equipment in some embodiments. 
Other computer systems not shoWn in FIG. 1 may interact 
With the computer system(s) 102 or With another system 
embodiment, by using one or more connections to a netWork 
108 via netWork interface equipment, for example. 
[0041] The computer system 102 includes at least one logi 
cal processor 110. The computer system 102, like other suit 
able systems, also includes one or more computer-readable 
non-transitory storage media 112. Media 112 may be of dif 
ferent physical types. The media 112 may be volatile 
memory, non-volatile memory, ?xed in place media, remov 
able media, magnetic media, optical media, and/or of other 
types of non-transitory media (as opposed to transitory media 
such as a Wire that merely propagates a signal). In particular, 
a con?gured medium 114 such as a CD, DVD, memory stick, 
or other removable non-volatile memory medium may 
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become functionally part of the computer system when 
inserted or otherwise installed, making its content accessible 
for use by processor 110. The removable con?gured medium 
114 is an example of a computer-readable storage medium 
112. Some other examples of computer-readable storage 
media 112 include built-in RAM, ROM, hard disks, and other 
storage devices which are not readily removable by users 1 04. 
[0042] The medium 114 is con?gured with instructions 116 
that are executable by a processor 110; “executable” is used in 
a broad sense herein to include machine code, interpretable 
code, and code that runs on a virtual machine, for example. 
The medium 114 is also con?gured with data 118 which is 
created, modi?ed, referenced, and/ or otherwise used by 
execution of the instructions 116. The instructions 116 and 
the data 118 con?gure the medium 114 in which they reside; 
when that memory is a functional part of a given computer 
system, the instructions 116 and data 118 also con?gure that 
computer system. In some embodiments, a portion of the data 
118 is representative of real-world items such as product 
characteristics, inventories, physical measurements, settings, 
images, readings, targets, volumes, and so forth. Such data is 
also transformed by compression/decompression as dis 
cussed herein, e.g., by creating/ deleting and using a local 
string table, nesting, replacing, inserting, binding, deploy 
ment, execution, modi?cation, display, creation, loading, 
and/ or other operations. 
[0043] Application(s) 120 generate, send, receive, and/or 
otherwise utiliZe document(s) 122, that is, a sequence 124 of 
one or more documents 122. Documents 122 may include 

XML documents 126 with constituent records 128 and con 
stituent strings 130, for example. Applications 120, docu 
ments 122, and other items shown in the Figures and/or dis 
cussed in the text may reside partially or entirely within one or 
more media 1 12, thereby con?guring those media. In addition 
to the processor(s) 110 and memory 112, an operating envi 
ronment may also include other hardware, such as a display 
132, buses, power supplies, and accelerators, for instance. 
Some operating environments include a version of a 
Microsoft® .Net Framework environment (mark of 
Microsoft Corporation). 
[0044] One or more items are shown in outline form in FIG. 
1 to emphasiZe that they are not necessarily part of the illus 
trated operating environment, but may interoperate with 
items in the operating environment as discussed herein. It 
does not follow that items not in outline form are necessarily 
required, in any Figure or any embodiment. 
[0045] Systems 
[0046] FIG. 2 illustrates an architecture which is suitable 
for use with some embodiments. The illustrated architecture 
includes both a compressor 202 and a decompressor 204, but 
in some embodiments only a compressor 202 is present, and 
in some only a decompressor 204 is present. The compressor 
202 and decompressor 204 generate, send, receive and/or 
decode encodings 208 of documents 206. Partially or fully 
compressed documents 206 are designated herein as docu 
ment(s) 206 rather than documents 122 or documents 126, to 
re?ect the presence in a document 206 of at least partial 
compression by a compressor 202. A given document 206 has 
an initial record 214 and a terminal record 216, namely, the 
initial record of the document that will be encountered by the 
decompressor, and the ?nal record of the document that will 
be encountered by the decompressor, respectively. 
[0047] In some embodiments, documents 206 have regions 
210 indicated by records 212. Regions 210 do not necessarily 
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correspond with well-formed regions of the original unen 
coded documents 122, 126. Regions 210 may have lifespans 
that are not coextensive with a given compression or decom 
pression process performed on the document. Rather, the 
regions 210 correspond in scope to local tables 234 which are 
created, used, and deleted as part of the compression process 
and as part of the decompression process. 
[0048] In some embodiments, documents 206 contain com 
pression records 218. Some examples of compression records 
218 include region 21 0 demarcation records 212, string nomi 
nation records 220, and records 224 which contain string 
references 222. In some embodiments, documents 206 are 
implemented using a mix of familiar records 128 and com 
pression records 218. Examples of familiar records 128 
include records which merely denote XML element bound 
aries or merely indicate some other familiar encoding/decod 
ing action 242. Token identi?ers 226 in compression records 
218 are provided by a token identi?er generator 228 which 
uses one or more token identi?er generation mechanisms 230. 
Token identi?ers 226 identify tokeniZed strings 130, e.g., by 
explicitly or implicitly identifying a table 232 of string tokens 
and a particular entry within that table. In addition to local 
tables 234, some embodiments utiliZe familiar static table(s) 
236 and/or dynamic table(s) 238. Some embodiments also 
utiliZe channels 240, in the form of multiple local tables 234, 
multi-channel local table(s) 234, or both, for example. 
[0049] With reference to FIGS. 1 and 2, some embodiments 
provide a computer system 102 with a logical processor 110 
and a memory medium 1 12 con?gured by circuitry, ?rmware, 
and/or software to transform a document 122, 126 by com 
pression or to transform a document 206 by decompression, 
as described herein. The memory 112 is in operable commu 
nication with the logical processor 110. A token identi?er 
generator 228 is con?gured to generate string token identi? 
ers 226. 

[0050] In some embodiments, a document encoding 208 
includes a sequence of compressed automatically parsable 
document(s) 206 residing in the memory and having records 
which include at least one local string nomination region 
record 212 nominating a ?xed position local region 210 of the 
records as a region within which a local table 234 of strings is 
alive. The local region 21 0 is smaller than the entire document 
encoding 208. The local region 210 is ?xed in position rela 
tive to an initial record 214 of the document(s) rather than 
sliding; the region 210 (and hence the lifespan of the region’s 
local table(s) 234), is not a sliding window. Thus, in some 
embodiments a local table 234 is “local” because its life is a 
proper subset of the life of the document encoding, unlike the 
life of static tables 236 and dynamic tables 238. In some, a 
local table 234 is “local” because it is in a local region 210 that 
is not aligned with any well-formed region of the unencoded 
document 122, e.g., not aligned with any portion of the origi 
nal document 126 that is well-formed (matching element 
bounds) under XML syntax. In some embodiments, local 
region 210 boundaries can be marked explicitly (by records 
212, such as records to push or pop local table scope) or 
implicitly, whereas in other embodiments all region boundary 
indications are of a single kind (all implicit, or all explicit). 
[0051] In some embodiments, the document encoding 208 
includes two or more hierarchically nested ?xed position 
local regions 210. The records also include at least one string 
nomination record 220 within the local region which nomi 
nates a string for inclusion in the local table 234. The records 
also include at least one local string reference record 224 
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containing a token identi?er as a reference 222 which iden 
ti?es an entry of the local string table. 
[0052] Some embodiments include a document compres 
sor 202 which is con?gured to generate the compressed auto 
matically parsable document(s) in conjunction with the token 
identi?er generator 228. Some include a document decom 
pressor 204 which is con?gured to decompress the com 
pressed automatically parsable document(s) in conjunction 
with the token identi?er generator 228. The document 206 
may be produced by compressing an XML document 126, for 
example. 
[0053] In some embodiments, the document encoding 208 
includes the local table 234, as well as a static table 236 and 
a dynamic table 238. In some, the tables all share a single ?at 
token value space. In other embodiments, different kinds of 
tables have different respective token value spaces. In some 
embodiments, the document encoding 208 includes multiple 
channels 240 in a partitioned identi?er space. In some 
embodiments, a local table 234 has multiple channels 240, 
string insertion to the local table explicitly names which 
channel to use, and different channels are chosen based on 
expected or actual frequency of string references 222. 
[0054] In some embodiments, a document encoding 208 
includes one or more (e.g., at least two, at least three, etc.) of 
the following local string nomination records 220: a record 
220 nominating a string recited in the record, a record 220 
nominating the next string seen by the decompressor, a record 
220 nominating the most recently seen string, a record 220 
nominating all of the string(s) used by the next record (of any 
type, or of a particular speci?ed or default type), a record 220 
nominating all of the string(s) used by the previous record, a 
record 220 nominating a string and also specifying an encod 
ing action 242. 
[0055] In some embodiments peripherals 106 such as 
human user I/O devices (screen, keyboard, mouse, tablet, 
microphone, speaker, motion sensor, etc.) will be present in 
operable communication with one or more processors 110 
and memory. However, an embodiment may also be deeply 
embedded in a system, such that no human user 104 interacts 
directly with the embodiment. Software processes may be 
users 104. 

[0056] In some embodiments, the system includes multiple 
computers connected by a network. Networking interface 
equipment can provide access to networks 108, using com 
ponents such as a packet-switched network interface card, a 
wireless transceiver, or a telephone network interface, for 
example, will be present in a computer system. However, an 
embodiment may also communicate through direct memory 
access, removable nonvolatile media, or other information 
storage-retrieval and/or transmission approaches, or an 
embodiment in a computer system may operate without com 
municating with other computer systems. 
[0057] Some embodiments operate in a “cloud” computing 
environment and/or a “cloud” storage environment. For 
example, a compressor 202 may be on one device/ system 102 
in a networked cloud, a decompressor 204 may be on another 
device/system within the cloud, and the compressed docu 
ments 206 may con?gure the memory on these and other 
cloud device(s)/system(s) 102, such as intervening server 
computers, routers, bridges, and so on. 
[0058] Processes 
[0059] FIG. 3 illustrates some process embodiments in a 
?owchart 300. Processes shown in the Figures may be per 
formed in some embodiments automatically, e.g., by a com 
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pressor 202 and/or decompressor 204 under control of an 
application, a network stack, or a kernel. Processes may also 
be performed in part automatically and in part manually 
unless otherwise indicated. In a given embodiment Zero or 
more illustrated steps of a process may be repeated, perhaps 
with different parameters or data to operate on. Steps in an 
embodiment may also be done in a different order than the 
top-to-bottom order that is laid out in FIG. 3. Steps may be 
performed serially, in a partially overlapping manner, or fully 
in parallel. The order in which ?owchart 300 is traversed to 
indicate the steps performed during a process may vary from 
one performance of the process to another performance of the 
process. The ?owchart traversal order may also vary from one 
process embodiment to another process embodiment. Steps 
may also be omitted, combined, renamed, regrouped, or oth 
erwise depart from the illustrated ?ow, provided that the 
process performed is operable and conforms to at least one 
claim. 
[0060] Examples are provided herein to help illustrate 
aspects of the technology, but the examples given within this 
document do not describe all possible embodiments. 
Embodiments are not limited to the speci?c implementations, 
arrangements, displays, features, approaches, or scenarios 
provided herein. A given embodiment may include additional 
or different features, mechanisms, and/or data structures, for 
instance, and may otherwise depart from the examples pro 
vided herein. 
[0061] During a local table creating step 302, an embodi 
ment creates a local table 234. Step 302 may be accomplished 
using programming language data structures, memory man 
agers, runtimes, and/or other familiar mechanisms, for 
example, adapted by/for use in creating local tables 234 as 
described herein and differentiated from other tables 232. 
[0062] During a local table deleting step 304, an embodi 
ment deletes a local table 234. Step 304 may be accomplished 
by actually releasing table 234 memory back to the kernel or 
runtime, for example, or by managing memory locally within 
the compressor 202/decompressor 204 and “deleting” the 
local table 234 by treating its content as invalid and its space 
as available for reuse. Deleting is sometimes called purging 
herein. 
[0063] During a string nominating step 306, an embodi 
ment nominates a string 130 for entry in a local table 234. 
String nomination may be effected in various ways by records 
220, as noted herein, e.g., by specifying strings in prior or 
upcoming records or XML elements, or given number of prior 
or upcoming records, as nominated string(s). 
[0064] During a nomination record inserting step 308, an 
embodiment inserts string nomination record(s) 220 or region 
records 212 in a stream of records while compressing a docu 
ment. Likewise, copies of original data records 128 may be 
created and inserted 308 during compression of a document. 
[0065] During a record receiving step 310, an embodiment 
receives a nomination record 220 which identi?es a nomi 
nated string and/or a region record 212 identifying a region 
210. Other record receiving steps are also denoted as step 310 
herein, e.g., receiving 310 a familiar record 128. Step 310 
may be accomplished using network transmission, ?le sys 
tem reads, RAM access, and/or other familiar mechanisms 
adapted by virtue of acting upon nomination record(s) 220 
and/or region records 212, for example. 
[0066] During a token identi?er obtaining step 312, also 
referred to as generating step 312, an embodiment generates 
or otherwise obtains a token identi?er 226. Token identi?ers 
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generated 312 during compression of a given document 122 
should match the token identi?ers generated during decom 
pression of that document, that is, the sequence of identi?ers 
226 is shared by the compression and the decompression for 
a given document. Token generators 228 may be imple 
mented by code inside a compressor 202 and other code 
inside a decompressor 204. However, token identi?er genera 
tion 312 can also be vieWed as a logically distinguishable part 
of compression and (likewise) of decompression, as sug 
gested by FIG. 2, and thus a system could be implemented in 
Which a compressor 202 and a decompressor 204 both use the 
same code to generate 312 token identi?ers 226. A given 
shared sequence of token identi?ers 226 may be generated 
312 using familiar mechanisms 230 such as a successor func 
tion, a hash function, or a user-de?ned identi?er, adapted by 
virtue of their use in the speci?c compression and/ or decom 
pression processes taught herein. 
[0067] During a string placing step 314, an embodiment 
places a tokeniZed string in a local table 234. The string is 
recorded in the table in correspondence With a token identi?er 
226 that is (or Was) generated or otherWise obtained 312 to 
identify the string that is being placed 314. 
[0068] During a reference including step 316, an embodi 
ment includes a reference 222 (such as a token identi?er 226 
in a reference record 224) in a compression of a document, 
rather than including a complete copy of the string, as Was 
present in the original document 122. 
[0069] During a reference replacing step 318, an embodi 
ment replaces a reference 222 (such as a token identi?er 226 
in a reference record 224) in a compression of a document 
With a complete copy of the referenced string, Which is read 
322 from the local table using the token identi?er While 
parsing 324 a document. 
[0070] During an action performing step 320, an embodi 
ment performs an encoding or decoding action 242, such as 
implementing an XML element start or end in the form of a 
record 128. 
[0071] During a string reading step 322, a string is read 
While parsing 324 a document. Parsing may explicitly or 
implicitly recogniZe that a region 210 is a fragment With 
regard to the original document’s syntax, e. g., under SOAP or 
XML syntax. Implicit recognition occurs When parsing 
results in or utiliZes a region 210 that is not Well-formed in 
terms of XML start-end tag pairs, for example. Reading 322 
may be done using ?le systems, memory accesses, and other 
familiar mechanisms, for example, Which have been adapted 
to recogniZe and process compression records 218 and to 
otherWise perform as taught herein. Parsing 324 may be 
accomplished using lexical analysis, pointers, syntactic and 
semantic analysis, and other familiar mechanisms, for 
example, Which have been adapted to recogniZe and process 
compression records 218 and to otherWise perform as taught 
herein. 
[0072] During a compressing step 326, an embodiment 
compresses a document 122, using steps such as creating 302, 
deleting 304, nominating 306, inserting 308, obtaining 312, 
placing 314, and/or including 316, for example. 
[0073] During a decompressing step 328, an embodiment 
decompresses a document 206, using steps such as creating 
302, deleting 304, receiving 310, obtaining 312, placing 314, 
and/ or replacing 318, for example. 
[0074] During a memory con?guring step 330, a memory 
medium 112 is con?gured by a compressed or partially com 
pressed document 206, a local table 234, compression record 
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(s) 218, or otherWise in connection With locally scoped com 
pression of binary documents as discussed herein. 
[0075] The foregoing steps and their interrelationships are 
discussed in greater detail beloW, in connection With various 
embodiments. 
[0076] Some embodiments provide a process for compress 
ing a document to produce a document encoding. The process 
includes creating 302 a local table having spaces allocated for 
holding a plurality of strings, nominating 306 a string for 
inclusion in the local table, and inserting 308 at least one 
record in the document encoding to effect the nomination. 
After obtaining 312 a token identi?er, the process places 314 
the nominated string in the local table in correspondence With 
the token identi?er. The process also includes 316 at least one 
reference to the token identi?er in the document encoding. 
[0077] In some embodiments, the process further includes 
deleting 304 the local table. In some, deleting 304 occurs after 
placing 314 at least tWo nominated strings in the local table 
and after including 316 in the document encoding at least tWo 
token identi?er references for those strings. In some cases, the 
deleting 304 occurs before the document is fully compressed. 
More generally, a local table’s lifespan may be a proper subset 
of a compression period if the table is created 302 after 
compression produces an initial record 214 (regular record 
128 or compression record 218), if the table is deleted 304 
before compression produces a terminal record 216, or both. 
[0078] In some embodiments, prior to encoding the unen 
coded document 122 conforms With a syntax in Which sub 
trees delimit Well-formed regions of the unencoded docu 
ment, such as an XML or SOAP syntax, for example. In some 
such cases, the process further includes deleting 304 the local 
table. In some, deleting 304 occurs after placing 314 at least 
tWo nominated strings in the local table and after including 
316 in the document encoding at least tWo token identi?er 
references for those strings, as noted above, and the creating 
and deleting of the local table demarcate a region 210 of the 
document 206 Which fails to match any Well-formed region of 
the unencoded document 122. That is, the local table scope 
matches a local region that is not aligned With any syntacti 
cally Well-formed region of the unencoded document, 
because such alignment is not required. 
[0079] In some embodiments, the process creates 302 a 
local table having multiple channels 240. In some, the process 
places 314 the nominated string in a selected channel of the 
local table based at least in part on an expected frequency of 
references to the nominated string. More generally, multiple 
channels may be provided by a single local table, such that the 
channels all have the same lifespan (the table’s lifespan), 
and/or multiple channels may be provided by a multiple local 
tables Which have different respective lifespans. 
[0080] In some embodiments, the process inserts 308 at 
least one of the folloWing records in the document encoding 
to effect a nomination: a record nominating the next string 
seen, a record nominating the most recently seen string, a 
record nominating all of the string(s) used by the next record, 
a record nominating all of the string(s) used by the previous 
record, a record for nominating a string and contemporane 
ously performing an encoding action. 
[0081] In some embodiments, the step of nominating 306 a 
string for inclusion in the local table is preceded by reading 
322 the string While parsing 324 an XML document 126. 
[0082] Some embodiments provide a process for decom 
pressing a document encoding. The process includes creating 
302 a local table having spaces allocated for holding a plu 
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rality of strings, receiving 310 at least one record Which 
indicates that a string nomination occurred during creation of 
the document encoding, obtaining 312 a token identi?er, 
placing 314 the nominated string in the local table in corre 
spondence With the token identi?er, replacing 3 18 at least one 
reference to the token identi?er in the document encoding by 
an instance of the nominated string, and deleting 304 the local 
table after the replacing step. The process may produce a 
decompressed XML document, for example. 
[0083] Some embodiments use only local table(s) 234, 
While others also static table(s) and/or dynamic table(s). 
Some embodiments accordingly further include replacing a 
reference in a compressed document by an instance of a string 
Which is read from a static table or from a dynamic table, 
rather than being read from the local table. 

[0084] In some embodiments, the creating and deleting of 
the local table demarcate a region 210 of a compressed docu 
ment 206 Which fails to match any Well-formed region of the 
document under XML syntax after decompression. 

[0085] In some embodiments, the process decompresses 
328 a single compressed document, the local table creating 
step 302 occurs after receiving 310 an initial record 214 of the 
compressed document, and the local table deleting step 304 
occurs before receiving a terminal record 216 of the com 
pressed document. Thus, the life (scope) of the local table is 
a proper subset of the decompression period. 
[0086] Some embodiments use hierarchically nested local 
regions 210 in document encodings. For example, in some the 
local table is a ?rst local table, the process also includes 
creating a second local table and deleting the second local 
table, and the creating and deleting steps occur in the folloW 
ing relative order: creating the ?rst local table, creating the 
second local table, deleting the second local table, deleting 
the ?rst local table. 

[0087] A given record may serve more than one role. In 
some embodiments, for example, the receiving step 310 
receives a record for both nominating a string and contempo 
raneously performing a decoding action. 
[0088] FIG. 4 illustrates a general data How for serializing 
402 and deserializing 414 XML documents With a binary 
XML format 410. The initial XML information set 416 exists 
logically but may not exist physically. That is, the information 
units 406 comprising the document need not exist in any 
physical location prior to serialization. The serialization 402 
of an XML document produces associations 404 betWeen 
information units 406 and binary data 408 in the form of 
bindings. The lifetime of the association may be for a portion 
of a document, an entire document, or may even span multiple 
documents as agreed upon for the document format 410 used, 
by the producer and consumer. The serialized 402 document 
is transmitted 412 to the consumer, using a netWork 108 for 
example. The deserialization 414 of an XML document simi 
larly may produce associations 404 betWeen information 
units and binary data. The associations may be shared from 
serialization to deserialization but typically Would probably 
be recreated as needed to avoid having to durably store and 
exchange them. 
[0089] In particular, the serialization 402 may in some 
cases include compression 346 as taught here, deserialization 
414 may include decompression 348, and the format 410 may 
be compatible With a document 206 having regions 210 and 
local tables 234 (pursuant to compression records 218, for 
example), according to the teachings provided herein. 
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[0090] Con?gured Media 
[0091] Some embodiments include a con?gured computer 
readable storage medium 112. Medium 112 may include 
disks (magnetic, optical, or otherWise), RAM, EEPROMS or 
other ROMs, and/ or other con?gurable memory, including in 
particular non-transitory computer-readable media (as 
opposed to Wires and other propagated signal media). The 
storage medium Which is con?gured may be in particular a 
removable storage medium 114 such as a CD, DVD, or ?ash 
memory. A general-purpose memory, Which may be remov 
able or not, and may be volatile or not, can be con?gured into 
an embodiment using items such as a compressor 202, a 
decompressor 204, a partially or fully compressed document 
206, and/or a local table 234, in the form of data 118 and 
instructions 116, read from a removable medium 114 and/or 
another source such as a netWork connection, to form a con 
?gured medium. The con?gured medium 112 is capable of 
causing a computer system to perform process steps for trans 
forming data through compression and/ or decompression as 
disclosed herein. FIGS. 1 through 4 thus help illustrate con 
?gured storage media embodiments and process embodi 
ments, as Well as system and process embodiments. In par 
ticular, any of the process steps illustrated in FIG. 3, or 
otherWise taught herein, may be used to help con?gure a 
storage medium to form a con?gured medium embodiment. 
[0092] Additional Examples 
[0093] Additional details and design considerations are 
provided beloW. As With the other examples herein, the fea 
tures described may be used individually and/ or in combina 
tion, or not at all, in a given embodiment. 
[0094] Those of skill Will understand that implementation 
details may pertain to speci?c code, such as speci?c APIs and 
speci?c sample programs, and thus need not appear in every 
embodiment. Those of skill Will also understand that program 
identi?ers and some other terminology used in discussing 
details are implementation-speci?c and thus need not pertain 
to every embodiment. Nonetheless, although they are not 
necessarily required to be present here, these details are pro 
vided because they may help some readers by providing 
context and/or may illustrate a feW of the many possible 
implementations of the technology discussed herein. 
[0095] Consider the folloWing short XML document frag 
ment that spells out a common portion of messages enveloped 
using the SOAP protocol for exchange by Web services. 

[0096] The domain name and other address information in 
this XML document is meant solely as an example, and in 
particular is not intended to incorporate by reference any 
information located outside the present patent document. The 
same is also true of all other instances of domain names in this 
patent document. 
[0097] One Way to represent this XML document is by 
coding each of the characters in the document using a textual 
character set representation. For example, in ASCII the char 
acter ‘<’ is 0><3C, the character ‘s’ is 0x73, and so on. 
[0098] A more compact representation of the same XML 
document may be obtained by coding the document using 
structurally semantic records. For example, a byte sequence 
may be de?ned that represents an XML element, an XML 
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attribute, and so on, combined With the ability to describe a 
standard set of primitive types. 
[0099] As an example, the above XML document may be 
represented With the following sequence of records: 
[0100] StartElement 
[0101] ElementName ‘Envelope’ 
[0102] ElementPre?x ‘s’ 
[0103] DeclareNamespace 
[0104] NamespaceName ‘s’ 
[0105] NamespaceValue ‘http://WWW.W3.org/2003/05/ 

soap-envelope’ 
[0106] End Element 
[0107] Various record formats may be chosen to improve 
the coding ef?ciency of the binary format. For example, if the 
sequence of StartElement and ElementPre?x records Was 
particularly common it might be combined into a single Start 
ElementPre?xedWithS record if this combination Were par 
ticularly common. 
[0108] As another example, if the string ‘Envelope’ appears 
frequently it may be more e?icient to replace the string literal 
With a previously agreed upon token value. If both the pro 
ducer and consumer agree to represent ‘Envelope’ With token 
#2, then the element name record might instead be coded as: 
[0109] ElementTokeniZedName 2 
Where ElementTokeniZedName is a distinct byte sequence 
and record type from ElementName. The string represented 
by token #2 can then be looked up in a table of string-token 
values. 
[0110] Some methods for agreeing to represent a string 
With a token are (a) programming both the producer and 
consumer With knoWledge of the tokens (a static global table), 
(b) exchanging string tables prior to the delivery of the mes 
sage (a dynamic global table), and (c) automatically promot 
ing strings to a string table according to an algorithmic pro 
cess (another kind of dynamic global table). The algorithmic 
process may be for example to add every seen string less than 
a ?xed siZe to the table. 

[0111] In some embodiments described herein, hoWever, 
the producer is able to dynamically create and manage string 
tables to code strings more ef?ciently. 
[0112] By Way of further illustration, ?rst consider the use 
of a single local table 234. The local table is initially empty. 
One process includes the folloWing. The producer nominates 
306 a string for inclusion in the local table. The producer 
inserts 308 one or more records to the document to effect the 
nomination. For example, a nomination might be indicated by 
a record type for nominating a string, a record type for nomi 
nating the next one or more seen strings (for example, an 
AddNextString record preceding a StartElement ‘element’ 
record Would nominate the string ‘element’ in addition to its 
immediate use), a record type for nominating the most 
recently one or more seen strings (for example, a StartEle 
ment ‘element’ record preceding an AddPrevious String 
record), a record type for nominating all of the strings used by 
the next or previous record, or a record type for nominating a 
string and simultaneously performing an action (for example, 
StartElementAndAddString ‘element’ Would as a side effect 
nominate the string ‘element’). 
[0113] Continuing this process, the producer places 314 the 
nominated string in its local table With the next available 
token identi?er 226. The producer includes 316 one or more 
records in the document 206 referring to the token identi?er. 
The coded document 206 is transferred from the producer to 
the consumer. 
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[0114] The consumer receives 310 one or more records 220 
indicating the nomination. The consumer receives 310 one or 
more records 218 indicating the contents of the nominated 
string. The consumer receives 310 one or more records 224 
referring to the string via the token identi?er. The consumer 
places 314 the nominated string to its oWn local table 234 With 
the next available token identi?er 226, Which Will be gener 
ated to match the identi?er used during compression by the 
producer. The consumer replaces 3 18 the token identi?er With 
the nominated string. 
[0115] Note that the different nomination mechanisms can 
induce different orderings of the consumer’s aforementioned 
receiving steps, Which can have varying implementation 
complexities.Accordingly, some embodiments nominate 306 
a string before or contemporaneously With indicating the 
string’s contents. Frequently used actions may have a con 
temporaneous nomination While infrequently used actions 
may have a prior nomination, as limiting the number of record 
types may improve the ef?ciency for coding the record type 
?eld. When the use of a particular set of strings is localiZed, 
regions 210 may be used to denominate strings at a later time. 
Removing strings from tables may be bene?cial, for example 
to reduce the storage space required and time spent searching. 
[0116] Similar to nominations, the start of a region 210 may 
be indicated by records 212, before, simultaneously With, or 
subsequent to encountering the region boundary. The region 
210 start boundary may be marked by an explicit indication or 
implicitly by a structural element in the document (for 
example, the start of an XML element). At the region start 
boundary a Water mark is placed in the table 234 to indicate 
Where the region began (a local table may be a portion of a 
larger table Which is dedicated for use as a local table during 
the life of the local table, or may be a physically separate data 
structure). The region end boundary may similarly be marked 
by an explicit or implicit indication. In some embodiments 
the region start and end boundaries are both explicit or both 
implicit, While in other embodiments a region may explicitly 
start and implicitly end, for example. When the region end 
boundary is reached, all strings back to the Water mark are 
removed, resetting the next available token identi?er 226. 
[0117] NoW consider the use of more than one table 232, 
some of Which may be static global tables 236, others 
dynamic global tables 238, and still others local tables 234. 
Each nomination and reference Will reference into a particu 
lar one of the tables. For example, rather than referencing the 
token #2, the reference may indicate token #2 in table #3. This 
double reference may comprise tWo identi?er ?elds in the 
record 224 supplying the reference or may make use of a 
separate record type for indicating the table in addition to the 
record for making the reference. 
[0118] Some embodiments make the table references 
implicit Where possible. For example, if there are multiple 
tables but only one local table 234, then the nomination of a 
string may implicitly refer to the local table. As another 
example, particular tables may be favored so that there is a 
default table for nominations and a default table for refer 
ences, While other tables require an explicit table reference. 
This reduces the coding siZe needed to support multiple tables 
if a particular table is frequently used. Some embodiments 
provide a record 218 type that sets a default table. 

[0119] Finally, consider the multiplexing of more than one 
table inside of a ?at identi?er space. The identi?er space is 
partitioned into disjoint sets (here called channels). Each 
channel 240 has an initial element and a successor function 
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that produces the unique next element in the set given an input 
element. For example, the identi?er 226 space of the non 
negative integers may be partitioned into three channels {0, 3, 
6, . . . }, {1, 4, 7, . . . }, {2, 5, 8, . . . }, With initial elements 0, 
1, and 2, and the same successor function for each channel 
?x%x+3. Each table is assigned to a channel allocating token 
identi?ers as before. FIG. 5 and the tabular ?gure shoWn 
beloW depict a protocol stream and string table illustrating 
this example con?guration. Channels 1 and 2, a static and 
dynamic table respectively, have been populated With strings 
prior to the beginning of the illustrated protocol stream; chan 
nel 3 is a local table that is empty at the beginning of the 
protocol stream. The tabular ?gure shoWs string table con 
tents before executing the pop scope operations shoWn at 
records 19 and 20 in FIG. 5. 

Tabular Figire 

Channel 1 (static) Channel 2 (dynamic) Channel 3 (local) 
Token Value Token Value Token Value Mark 

0 Envelope 1 Cheeses 2 Cheddar 
3 Body 4 Variety 5 Gouda 
6 Header 7 Age 8 Swiss 
9 (null) 10 Subtype 11 Yellow X 

13 (null) 14 White 
17 3 months X 
20 6 months 

23 (null) 

[0120] The protocol stream in FIG. 5 encodes the XML 
fragment: 

<Cheeses> 
<Cheddar Variety=”YelloW"></Cheddar> 
<Cheddar Variety=”White” Age=”3 months”></Cheddar> 
<Gouda></Gouda> 
</Cheeses> 

[0121] As another example the integers may be partitioned 
into tWo channels {1,2, . . . } and {—1, —2, . . . } With the 
successor functions ?xQx+1 and g:x%x—1. Note that in 
addition to using different successor functions for each par 
tition, in this example there are values in the identi?er space 
left reserved rather than allocated to a channel. 

[0122] A table may have multiple channels allocated to it. 
For example, if a multiplexed table has channels 0-7 and there 
are three tables to multiplex: a global static table (very fre 
quently referenced), a ?rst local table (less frequently refer 
enced), and a second local table (infrequently referenced), the 
global static table may round robin betWeen channels 0-4, the 
?rst local table may round robin betWeen channels 5-6, and 
the second local table may have only channel 7. Thus, With a 
similar partitioning of non-negative integers as above, the 
global static table may use the token identi?ers 0, 1, 2, 3, 4, 8, 
9, 10, 11, 12, 16, 17, and so on. The ?rst local table may use 
the token identi?ers 5, 6, 13, 14, and so on. The second local 
table may use the token identi?ers 7, 15, 23, and so on. In this 
Way the more frequently referenced tables may monopoliZe 
favorable coding values (such as small integers). 

[0123] 
[0124] Although particular embodiments are expressly 
illustrated and described herein as processes, as con?gured 
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media, or as systems, it Will be appreciated that discussion of 
one type of embodiment also generally extends to other 
embodiment types. For instance, the descriptions of pro 
cesses in connection With FIG. 3 also help describe con?g 
ured media, and help describe the operation of systems and 
manufactures like those discussed in connection With other 
Figures. It does not folloW that limitations from one embodi 
ment are necessarily read into another. In particular, pro 
cesses are not necessarily limited to the data structures and 
arrangements presented While discussing systems or manu 
factures such as con?gured memories. 
[0125] Not every item shoWn in the Figures need be present 
in every embodiment. Conversely, an embodiment may con 
tain item(s) not shoWn expressly in the Figures. Although 
some possibilities are illustrated here in text and draWings by 
speci?c examples, embodiments may depart from these 
examples. For instance, speci?c features of an example may 
be omitted, renamed, grouped differently, repeated, instanti 
ated in hardWare and/ or softWare differently, or be a mix of 
features appearing in tWo or more of the examples. Function 
ality shoWn at one location may also be provided at a different 
location in some embodiments. 
[0126] Reference has been made to the ?gures throughout 
by reference numerals. Any apparent inconsistencies in the 
phrasing associated With a given reference numeral, in the 
?gures or in the text, should be understood as simply broad 
ening the scope of What is referenced by that numeral. 
[0127] As used herein, terms such as “a” and “the” are 
inclusive of one or more of the indicated item or step. In 
particular, in the claims a reference to an item generally 
means at least one such item is present and a reference to a 
step means at least one instance of the step is performed. 
[0128] Headings are for convenience only; information on 
a given topic may be found outside the section Whose heading 
indicates that topic. 
[0129] All claims as ?led are part of the speci?cation. 
[0130] While exemplary embodiments have been shoWn in 
the draWings and described above, it Will be apparent to those 
of ordinary skill in the art that numerous modi?cations can be 
made Without departing from the principles and concepts set 
forth in the claims, and that such modi?cations need not 
encompass an entire abstract concept. Although the subject 
matter is described in language speci?c to structural features 
and/or procedural acts, it is to be understood that the subject 
matter de?ned in the appended claims is not necessarily lim 
ited to the speci?c features or acts described above the claims. 
It is not necessary for every means or aspect identi?ed in a 
given de?nition or example to be present or to be utiliZed in 
every embodiment. Rather, the speci?c features and acts 
described are disclosed as examples for consideration When 
implementing the claims. 
[0131] All changes Which fall short of enveloping an entire 
abstract idea but come Within the meaning and range of 
equivalency of the claims are to be embraced Within their 
scope to the full extent permitted by laW. 

What is claimed is: 
1. A computer-readable non-transitory storage medium 

con?gured With data and With instructions that When executed 
by at least one processor causes the processor(s) to perform a 
process for compressing a document to produce a document 
encoding, the process comprising the steps of: 

creating a local table having spaces allocated for holding a 
plurality of strings; 
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nominating a string for inclusion in the local table after 
reading the string While parsing an XML document; 

inserting at least one record in the document encoding to 
effect the nomination; 

obtaining a token identi?er; 
placing the nominated string in the local table in correspon 

dence With the token identi?er; and 
including at least one reference to the token identi?er in the 

document encoding. 
2. The con?gured medium of claim 1, Wherein the process 

further comprises deleting the local table, Wherein the delet 
ing occurs after placing at least tWo nominated strings in the 
local table and after including in the document encoding at 
least tWo token identi?er references for those strings, and 
Wherein the deleting occurs before the document is fully 
compressed. 

3. The con?gured medium of claim 1, Wherein: 
prior to encoding, the unencoded document conforms With 

a syntax in Which subtrees delimit Well-formed regions 
of the unencoded document; 

the process further comprises deleting the local table; 
the deleting occurs after placing at least tWo nominated 

strings in the local table and after including in the docu 
ment encoding at least tWo token identi?er references 
for those strings; 

and the creating and deleting of the local table demarcate a 
region of the document Which fails to match any Well 
formed region of the unencoded document. 

4. The con?gured medium of claim 1, Wherein the creating 
step creates a local table having multiple channels, and the 
placing step places the nominated string in a selected channel 
of the local table based at least in part on frequency of refer 
ences to the nominated string. 

5. The con?gured medium of claim 1, Wherein the inserting 
step inserts at least one of the folloWing records in the docu 
ment encoding to effect the nomination: 

a record nominating the next string seen; 
a record nominating the most recently seen string; 
a record nominating all of the string(s) used by the next 

record; 
a record nominating all of the string(s) used by the previous 

record. 
6. The con?gured medium of claim 1, Wherein the inserting 

step inserts a record for nominating a string and contempo 
raneously performing an encoding action. 

7. (canceled) 
8. A process of decompressing a document encoding, 

namely, a sequence of previously created and compressed 
automatically parsable document(s) containing records, the 
process comprising the steps of: 

creating a local table having spaces allocated for holding a 
plurality of strings; 

receiving at least one record Which indicates that a string 
nomination occurred during creation of the document 
encoding; 

obtaining a token identi?er; 
placing the nominated string in the local table in correspon 

dence With the token identi?er; 
replacing at least one reference to the token identi?er in the 

document encoding by an instance of the nominated 
string; and 

deleting the local table after the replacing step. 
9. The process of claim 8, Wherein the process produces a 

decompressed XML document. 
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10. The process of claim 8, Wherein the process further 
comprises at least one of the folloWing: 

replacing a reference in a compressed document by an 
instance of a string Which is read from a static table 
rather than the local table; 

replacing a reference in a compressed document by an 
instance of a string Which is read from a dynamic table 
rather than the local table. 

11. The process of claim 8, Wherein the creating and delet 
ing of the local table demarcate a region of a compressed 
document Which fails to match any Well-formed region of the 
document under XML syntax after decompression. 

12. The process of claim 8, Wherein the process decom 
presses a single compressed document, the local table creat 
ing step occurs after receiving an initial record of the com 
pressed document and the local table deleting step occurs 
before receiving a terminal record of the compressed docu 
ment. 

13. The process of claim 8, Wherein the local table is a ?rst 
local table, the process further comprises creating a second 
local table and deleting the second local table, and the creat 
ing and deleting steps occur in the folloWing relative order: 
creating the ?rst local table, creating the second local table, 
deleting the second local table, deleting the ?rst local table. 

14. The process of claim 8, Wherein the receiving step 
receives a record for nominating a string and contemporane 
ously performing a decoding action. 

15. A computer system comprising: 
a logical processor; 
a memory in operable communication With the logical 

processor; 
a document encoding, namely, a sequence of compressed 

automatically parsable document(s) residing in the 
memory and having records Which include at least one 
local string nomination region record nominating a ?xed 
position local region of the records as a region Within 
Which a local table of strings is alive, the local region 
being smaller than the entire document encoding, the 
local region being ?xed in position relative to an initial 
record of the document(s) rather than sliding, the records 
also including at least one string nomination record 
Within the local region Which nominates a string for 
inclusion in the local table, and also including at least 
one local string reference record containing a token 
identi?er Which identi?es an entry of the local string 
table. 

16. The system of claim 15, Wherein the document encod 
ing comprises in a ?at token value space the local table and at 
least one of: a static table, a dynamic table. 

17. The system of claim 15, Wherein the document encod 
ing comprises multiple channels in a partitioned identi?er 
space. 

18. The system of claim 15, Wherein the document encod 
ing comprises at least tWo hierarchically nested ?xed position 
local regions. 

19. The system of claim 15, Wherein the system further 
comprises at least one of: a compressor con?gured to produce 
the document encoding, a decompressor con?gured to 
decode the document encoding, and Wherein the document 
encoding comprises at least three of the folloWing local string 
nomination records: 

a record nominating a string recited in the record; 
a record nominating the next string seen; 
a record nominating the most recently seen string; 
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a record nominating all of the string(s) used by the next 
record; 

a record nominating all of the string(s) used by the previous 
record; 

a record nominating a string and also specifying an encod 
ing action. 

20. The system of claim 15, Wherein the document encod 
ing encodes an XML document and also comprises at least 
tWo of the folloWing local string nomination records: 
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a record nominating a string recited in the record; 
a record nominating the next string seen; 
a record nominating the most recently seen string; 
a record nominating all of the string(s) used by the next 

record; 
a record nominating all of the string(s) used by the previous 

record; 
a record nominating a string and also specifying an encod 

ing action. 


