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(57) ABSTRACT 

A method in one embodiment includes receiving an XSLT 
transformation; analyzing the transformation for determining 
which information about the input is required to generate 
code that is streaming with respect to the rest of the input; 
calculating an algorithm which when given the required input 
information will then execute the entire XSLT transform in a 
streaming fashion; and generating code for computing the 
information about the input that is required for the calculated 
streaming algorithm while simultaneously buffering all 
incoming input data; Storing the generated code; receiving 
incoming input data; running the generated code for comput 
ing the information that is required for the calculated stream 
ing algorithm while simultaneously buffering incoming data; 
and once the required information has been computed: 
replaying the buffered data through the calculated streaming 
algorithm in a streaming manner, and finishing any remaining 
input through the calculated Streaming version of the input 
algorithm in a streaming manner. 

1 Claim, 2 Drawing Sheets 
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METHOD FOR DYNAMICALLY STREAMING 
ANXSLT TRANSFORMATION 

BACKGROUND 

The present invention relates to streaming data, and more 
particularly, this invention relates to optimizing the streaming 
of data. 
Many organizations, including banks, healthcare provid 

ers, and users of web services and service oriented architec 
tures, process large data sets in documents that are several 
gigabytes or larger. Often, these documents do not fit into 
memory on computer systems and, on many computer sys 
tems, even where enough storage is available, access to Such 
documents is very slow. 

SUMMARY 

A method in one embodiment includes receiving an exten 
sible stylesheet language transformations (XSLT) transfor 
mation; analyzing the transformation for determining which 
information about the input is required to generate code that 
is streaming with respect to the rest of the input, calculating 
an algorithm which, when given the required streaming-en 
abling information, will then execute the entire XSLT trans 
form in a streaming fashion; and generating code for: com 
puting the information about the input that is required for the 
calculated streaming algorithm while simultaneously buffer 
ing all incoming input data. The method further includes 
storing the generated code; receiving incoming input data; 
running the generated code for computing the input informa 
tion that is required for the calculated streaming algorithm 
while simultaneously buffering incoming data; and once the 
required information has been computed: replaying the buff 
ered data through the calculated streaming algorithm in a 
streaming manner, and finishing any remaining input through 
the calculated streaming version of the input algorithm in a 
streaming manner. 

Other aspects, advantages and embodiments of the present 
invention will become apparent from the following detailed 
description, which, when taken in conjunction with the draw 
ings, illustrate by way of example the principles of the inven 
tion. 

BRIEF DESCRIPTION OF THE SEVERAL 
VIEWS OF THE DRAWING 

FIGS. 1A-1B show a method for dynamically streaming an 
algorithm, in accordance with one embodiment. 

DETAILED DESCRIPTION 

The following description is made for the purpose of illus 
trating the general principles of the present invention and is 
not meant to limit the inventive concepts claimed herein. 
Further, particular features described herein can be used in 
combination with other described features in each of the 
various possible combinations and permutations. 

Unless otherwise specifically defined herein, all terms are 
to be given their broadest possible interpretation including 
meanings implied from the specification as well as meanings 
understood by those skilled in the art and/or as defined in 
dictionaries, treatises, etc. 

It must also be noted that, as used in the specification and 
the appended claims, the singular forms “a,” “an and “the 
include plural referents unless otherwise specified. 
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2 
In one general embodiment, a method comprises receiving 

an XSLT transformation; analyzing the transformation for 
determining which information about the input is required to 
generate code that is streaming with respect to the rest of the 
input; calculating an algorithm which given the required input 
information will then execute the entire XSLT transform in a 
streaming fashion; and generating code for: computing the 
information about the input that enables the use of the calcu 
lated streaming algorithm while simultaneously buffering all 
incoming input data. The method further includes storing the 
generated code; receiving incoming input data; running the 
generated code for computing the input information that is 
required for the calculated Streaming algorithm while simul 
taneously buffering incoming data; and once the required 
information has been computed: replaying the buffered data 
through the calculated streaming algorithm in a streaming 
manner, and finishing any remaining input through the cal 
culated Streaming version of the input algorithm in a stream 
ing manner. 
More illustrative information will now be set forth regard 

ing various optional architectures and features with which the 
foregoing framework may or may not be implemented, per 
the desires of the user. It should be strongly noted that the 
following information is set forth for illustrative purposes and 
should not be construed as limiting in any manner. Any of the 
following features may be optionally incorporated with or 
without the exclusion of other features described. 

FIGS. 1A-1B show a method 100 for dynamically stream 
ing an algorithm, in accordance with one embodiment. As 
shown in FIG. 1A, an algorithm such as an XSLT transfor 
mation is received. See operation 102. Additionally, the algo 
rithm is analyzed for determining which inputs are required to 
generate code that is streaming with respect to any other 
inputs. See operation 104. 

Furthermore, an input algorithm is calculated in a stream 
ing fashion with respect to any other inputs. Preferably, an 
algorithm is calculated which, when given the required 
streaming-enabling information, will then execute the entire 
XSLT transform in a streaming fashion. See operation 106. In 
addition, code is generated for computing the inputs that are 
required for the calculated Streaming algorithm while simul 
taneously buffering incoming data. See operation 108. 

Further, the generated code is stored. See operation 110. 
Additionally, as shown in FIG. 1B, incoming data is received. 
See operation 112. Still yet, the generated code is executed for 
detecting the inputs that are required for the calculated 
streaming algorithm while simultaneously buffering incom 
ing data. See operation 114. Note that the calculated stream 
ing algorithm may take the detected information as its initial 
input. 
Once the required inputs have been detected, and the 

required computation performed, the buffered data is 
replayed through the calculated streaming version of the 
input algorithm in a streaming manner and any remaining 
input is also processed as it is received by the calculated 
streaming version of the input algorithm. See operations 116. 
118, and 120. 

In 'static streaming implementations, the processing 
algorithm of an associated input document is analyzed ahead 
of time (e.g. at compile time, or system configuration time) to 
determine streamability, and the processing algorithm is 
transformed to operate over small, briefly-retained pieces of 
the input document. Unfortunately, the analysis that can be 
performed Statically, at compile time, is typically extremely 
conservative because the transformations must be safe for any 
input document presented at runtime. Since many processing 
languages often do not specify an ordering on relevant por 
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generating code for: once the required information about the input has been 
detecting the information about the input that is required detected: 

for the calculated Streaming version of the input algo- replaying the buffered all incoming input data through 
rithm while simultaneously buffering all incoming the calculated streaming version of the input algo 
1nput data; 5 rithm in a streaming manner, and 

storing the generated code: 
receiving incoming input data; 
running the generated code for detecting the information 

about the input that is required for the calculated stream- 1ng manner. 
ing version of the input algorithm while simultaneously 10 
buffering all incoming input data; and k . . . . 

finishing any remaining input through the calculated 
streaming version of the input algorithm in a stream 


