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(57) ABSTRACT 

The present invention provides for methods, apparatus and 
articles of manufacture directed to dynamically generating 
input to an analysis environment. Varying input data is linked 
With analysis routines by provision of a Well de?ned but 
general purpose input structure for selected data, Which is 
used as input to analysis routines. Metadata is used to 
describe the multiple analysis routines and their capabilities, 
and a framework both automatically formats the input data 
and customizes the analysis routine to accept the speci?c 
dynamic ?elds available in the input. In this manner, data 
(e.g., a query) containing neW input ?elds is dynamically 
made available to multiple existing analysis techniques. 
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FRAMEWORK FOR DYNAMIC ANALYSIS OF 
VARYING STRUCTURED DATA USING 
MULTIPLE ANALYSIS TECHNIQUES 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

[0001] This application is a continuation of co-pending 
US. patent application Ser. No. 10/345,918, ?led Jan. 16, 
2003, Which is herein incorporated by reference in its entirety. 

BACKGROUND OF THE INVENTION 

[0002] 1. Field of the Invention 
[0003] The present invention generally relates to data pro 
cessing, and more particularly to analysis of query results. 
[0004] 2. Description of the Related Art 
[0005] As the information accessible to IT solutions 
becomes more distributed and diversi?ed, it Will become 
increasingly necessary to access information from multiple 
data sources and integrate the information retrieved into a 
representation Which meets the needs of the application and 
end users of the application. This information not only needs 
to be displayed for a user to vieW or update, but may require 
advanced analysis techniques to develop knowledge and 
insights from the data. 
[0006] Currently, a variety of methods, techniques and 
products are available to perform these types of analyses. 
Unfortunately, these conventional solutions require that the 
data be in speci?c formats (e.g., speci?ed by Comma Sepa 
rated Variables, SQL selection from database table, text ?les, 
XML representations, etc.) prior to executing their respective 
analysis algorithms, and in most cases require some knoWl 
edge of What the speci?c ?elds in the data sources contain 
(e. g., maximum lengths of character data). 
[0007] The problem is further complicated by the fact that 
the input data (i.e., the data input to the analysis algorithms) 
is typically a subset of the entire data available from the data 
sources. The user attempting to gain insight from the data 
frequently cannot predict Which combinations of data Will be 
fed into Which analysis algorithms. As a result, custom pro 
gramming is needed to link speci?c input data retrieved from 
the data sources into a format suitable for the analysis algo 
rithms and custom programming in the analysis application to 
accept this speci?c data. Accordingly, for each query, the 
?elds returned from that query need to be knoWn in advance 
by the analysis routine. This means that for every query 
speci?ed by a user, and for every analysis needed, a custom 
program con?gured to accept those inputs returned by those 
speci?c queries must be Written. Therefore, a neW query 
speci?ed by a user and containing different or additional 
?elds, requires a neW analysis program. Further, if this same 
data Were to be analyZed by multiple algorithms, each of these 
neW algorithms Would need to be developed. These custom 
analysis algorithms are tied to a speci?c set of input data and 
are not available foruse With neW queries containing different 
?elds. 
[0008] Therefore, there is a need for a mechanism for 
dynamically generating input to an analysis environment. 

SUMMARY OF THE INVENTION 

[0009] The present invention generally provides methods, 
apparatus and articles of manufacture directed to dynamically 
generating input to an analysis environment. 
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[0010] In one embodiment, a user selection is received of an 
analysis routine con?gured to perform an analysis on selected 
data in an analysis environment. The user-selected analysis 
routine has a prede?ned association With a code portion con 
?gured to provide the input to the analysis environment. In 
response to the user selected analysis routine, parameter val 
ues are displayed in one or more ?elds; Wherein the one or 
more ?elds are prede?ned for the user selected analysis rou 
tine and Wherein the parameter values are made available 
from the selected data. A user selection of one or more of the 
parameter values is then received. Based on the user selec 
tions, the code portion generates information necessary to 
perform the analysis on the selected data. Subsequently, the 
code portion outputs the input to the analysis environment; 
Wherein the input includes at least the selected data and the 
information necessary to perform the analysis on the selected 
data. 
[001 1] Another embodiment provides a method of dynami 
cally generating input for an analysis environment to perform 
data analysis on selected data, in Which an analysis routine 
selection screen containing a plurality of analysis routines for 
user selection is displayed. Based on a user-selected analysis 
routine, a plurality of parameter values are then displayed. 
The input is generated using the selected data, the user-se 
lected analysis routine and one or more user-selected param 
eter values, and then provided to the analysis environment. 
[0012] Yet another embodiment provides a computer read 
able medium containing a program Which, When executed, 
performs an operation for dynamically generating input for 
an analysis environment to perform data analysis. The opera 
tion includes outputting a plurality of analysis routine selec 
tions, each associated With a separate analysis routine con 
?gured to perform an analysis on selected data in the analysis 
environment, and Wherein each analysis routine has a pre 
de?ned association With a code portion con?gured to provide 
the input to the analysis environment; receiving a user selec 
tion of an analysis routine having a prede?ned relationship 
With a particular code portion; populating one or more ?elds 
With parameter values; Wherein the one or more ?elds are 
prede?ned for the user selected analysis routine and Wherein 
the parameter values are made available from the selected 
data; receiving a user selection of one or more of the param 
eter values; based on the user selections, generating, by the 
code portion, information necessary to perform the analysis 
on the selected data; and outputting, by the code portion, the 
input for the analysis environment; Wherein the input includes 
at least the selected data and the information necessary to 
perform the analysis on the selected data. 
[0013] Still another embodiment provides a computer sys 
tem, comprising a framework con?gured to dynamically gen 
erate input for an analysis environment to perform data analy 
sis on selected data. The frameWork comprises a plurality of 
code portions for providing the input to the analysis environ 
ment; analysis routines metadata specifying a plurality of 
user-selectable analysis routines to be displayed via a user 
interface and, for each of the plurality of user-selectable 
analysis routines, a code portion to run the analysis routine; 
and a separate portion of parameters metadata for each of the 
plurality of user-selectable analysis routines; Wherein each 
separate portion of parameters metadata speci?es parameter 
values to be displayed via the user interface. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0014] So that the manner in Which the above recited fea 
tures, advantages and objects of the present invention are 
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attained and can be understood in detail, a more particular 
description of the invention, brie?y summarized above, may 
be had by reference to the embodiments thereof Which are 
illustrated in the appended draWings. 
[0015] It is to be noted, hoWever, that the appended draW 
ings illustrate only typical embodiments of this invention and 
are therefore not to be considered limiting of its scope, for the 
invention may admit to other equally effective embodiments. 
[0016] FIG. 1 is a block diagram of the representative com 
puter environment con?gured to dynamically generate input 
to a processing environment. 

[0017] FIG. 2 is a block diagram of a representative com 
puter environment illustrating data How and control How for 
the dynamic generation of input to a processing environment. 
[0018] FIG. 3 is a representative user interface screen 
shoWing query results and con?gured With an analysis routine 
selection menu. 

[0019] FIG. 4 is a representative input parameter selection 
screen. 

[0020] FIG. 5 is a representative output screen shoWing the 
results of a selected analysis. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0021] The present invention provides for methods, appa 
ratus and articles of manufacture directed to dynamically 
generating input to an analysis environment. Varying input 
data is linked With analysis routines by provision of a Well 
de?ned but general purpose input structure for selected data, 
Which is used as input to analysis routines. Metadata is used 
to describe the multiple analysis routines and their capabili 
ties, and a framework both automatically formats the input 
data and customizes the analysis routine to accept the speci?c 
dynamic ?elds available in the input. In this manner, data 
(e.g., a query) containing neW input ?elds is dynamically 
made available to multiple existing analysis techniques. 
[0022] Aspects of the invention achieve particular advan 
tage in the area of medical services (e.g., managing patient 
records). Accordingly, embodiments Will be described in this 
context. HoWever, the invention is more generally applicable 
to any data, regardless of type or content and, therefore, not 
limited to the particular applications described herein, Which 
are provided by Way of illustration only. 
[0023] One embodiment of the invention is implemented as 
a program product foruse With a computer system such as, for 
example, the environment 100 shoWn in FIG. 1 and described 
beloW. The program(s) of the program product de?nes func 
tions of the embodiments (including the methods described 
herein) and can be contained on a variety of signal-bearing 
media. Illustrative signal-bearing media include, but are not 
limited to: (i) information permanently stored on non-Writ 
able storage media (e.g., read-only memory devices Within a 
computer such as CD-ROM disks readable by a CD-ROM 
drive); (ii) alterable information stored on Writable storage 
media (e.g., ?oppy disks Within a diskette drive or hard-disk 
drive); and (iii) information conveyed to a computer by a 
communications medium, such as through a computer or 
telephone netWork, including Wireless communications. The 
latter embodiment speci?cally includes information doWn 
loaded from the Internet and other netWorks. Such signal 
bearing media, When carrying computer-readable instruc 
tions that direct the functions of the present invention, 
represent embodiments of the present invention. 
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[0024] In general, the routines executed to implement the 
embodiments of the invention, may be part of an operating 
system or a speci?c application, component, program, mod 
ule, object, or sequence of instructions. The computer pro 
gram of the present invention typically is comprised of a 
multitude of instructions that Will be translated by the native 
computer into a machine-readable format and hence execut 
able instructions. Also, programs are comprised of variables 
and data structures that either reside locally to the program or 
are found in memory or on storage devices. In addition, 
various programs described hereinafter may be identi?ed 
based upon the application for Which they are implemented in 
a speci?c embodiment of the invention. HoWever, it should be 
appreciated that any particular program nomenclature that 
folloWs is used merely for convenience, and thus the inven 
tion should not be limited to use solely in any speci?c appli 
cation identi?ed and/ or implied by such nomenclature. 

[0025] FIG. 1 is a logical vieW of an environment 100 
incorporating aspects of the invention. In general, the envi 
ronment 100 includes a client application 102, a database 103 
against Which queries are issued, an analysis frameWork 104 
and a plurality of analysis applications 106. The components 
of the environment 100 may be resident on a common system 
or be components of a distributed system connected via a 
local area netWork (LAN) or Wide area netWork (WAN) 
capable of supporting the appropriate information exchange 
according to embodiments provided herein. In a particular 
embodiment, the components of the environment 100 com 
municate via the Internet. 

[0026] The client application 102 is shoWn as being con 
?gured With, or having access to, a user interface 108. Pref 
erably, the user interface 108 is a graphical user interface. In 
a particular embodiment, the user interface 108 is a netWork 
broWser (e. g., a Web broWser) alloWing for navigation of 
netWork addresses. The client application 102 and the user 
interface 108 may alloW users to formulate and issue queries 
for execution against one or more databases 103. In addition, 
the client application 102 and the user interface 108 facilitate 
customization of input subsequently provided to the analysis 
applications 106 for analysis. The input generally includes 
some data to be analyzed, as Well as analysis instructions 
(e.g., executable code or control information) needed to per 
form the analysis. The data to be analyzed may originate from 
any of a variety of sources such as, for example, the database 
103. In one embodiment, the data to be analyzed are query 
results. The analysis instructions needed to perform the 
analysis are provided by the analysis frameWork 104, and the 
particular nature of the analysis instructions depends upon the 
analysis to be performed by the analysis applications 106. 
[0027] Customization of the data to be analyzed and the 
analysis instructions may be performed through a series of 
user selections made via screens of the user interface 108. In 
one embodiment, the user interface screens are populated 
With information from the analysis frameWork 104. Speci? 
cally, the analysis frameWork 104 includes an abstract analy 
sis model 110 containing information used to populate the 
user interface screens With a plurality of analysis routines 
selections, and subsequently With parameter selections 
needed for the selected analysis routine. The user-selected 
parameters and the data to be analyzed are then provided to an 
appropriate plug-in 114 speci?ed by the abstract analysis 
model 110 according to the user-selected analysis routine. 
The plug-ins 114 take and format the user-selected param 
eters and the data to be analyzed, and then provide the results 
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of its operations to the analysis applications 106. In some 
cases, the plug-ins 114 populate templates 112 With the user 
selected parameters and the data to be analyzed. The popu 
lated templates are then the input provided to an analysis 
application 106. In any case, the appropriate analysis appli 
cation 106 then runs the selected analysis routine and returns 
any results to the user interface 108 for display to the user. 

[0028] FIG. 2 is a more detailed representation of one 
embodiment of the invention. It is assumed that a user desires 
some data to be analyZed by an analysis application 106. By 
Way of illustration, and not limitation, it is assumed that the 
data to be analyZed are query results. Thus, a query has been 
executed and results returned. The results may be displayed in 
a user interface screen 202 of the user interface 108. In one 

embodiment, preparation for analysis is initiated by user 
selection of an analysis routine from, e.g., an analysis routine 
selection menu of the user interface screen 202 (as Will be 
described in more detail beloW With respect to FIG. 3). The 
user interface screen 202 is populated With the analysis rou 
tine selections the Abstract Analysis Model 110. To this end, 
the Abstract Analysis Model 110 includes an analysis routine 
selections de?nition portion 204 (also referred to herein as 
analysis routine metadata 204) de?ning a plurality of analysis 
routine selections 2061, 2062 . . . 206N (collectively, analysis 
routine selections 206, or simply selections 206). In a particu 
lar embodiment, the selections 206 of the Abstract Analysis 
Model 110 include references to the various plug-ins 114. 
Accordingly, a plug-in 114 is provided for each analysis 
routine selection 206, and selection of a particular analysis 
routine selection 206 from the screen 202 necessarily results 
in the selection of a plug-in 114. HoWever, it is noted that a 
single plug-in may be associated With more than one analysis 
routine selection 206. Thus, the total number of plug-ins may 
be less than the total number of analysis routine selection 206. 

[0029] Further, each plug-in 114 is de?ned to accept pre 
de?ned parameters (or more particularly, parameter values). 
Accordingly, the abstract analysis model 110 includes a 
parameter de?nitions portion 210 (also referred to herein as 
the parameter metadata 210) Which includes parameter de? 
nitions sets 2081, 2082 . . . 208N (collectively, parameter 
de?nition set(s) 208), Where each parameter de?nition set 208 
is speci?c to a particular routine selection 206. The parameter 
metadata 210 does not contain parameter values themselves, 
but rather de?nes an interface for receiving the parameter 
values. At least in part, the parameter values are user selected 
from a user interface screen 212 populated by the data to be 
analyZed (e.g., the query results) and, in some cases, from 
hidden ?elds speci?ed in the parameter de?nition sets 208. 
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Thus, those parameter values made available to the user for 
selection from the screen 212, are directly dependent on the 
data to be analyZed (e. g., the query results). 
[0030] In one embodiment, one or more of the user-selected 
parameter values (Which may include any default values the 
user did not change) are used to populate one of a plurality of 
templates 2141, 2142 . . . 214N (collectively, template(s) 214). 
Whether a template 214 is needed is determined by the analy 
sis application 106 to be run. A template alloWs for ease in 
building the analysis instructions Where the majority of the 
instructions are ?xed, but a portion are based on the user 
selected parameters. If the analysis technique has only a 
single ?xed format required for its analysis instructions then 
the plug-in may provide those directly Without needing to 
look them up from a template. If a template 214 is to be 
invoked, the given parameter de?nition set 208 speci?es a 
speci?c template 214. Further, if a template 214 is speci?ed, 
the given parameter de?nition set 208 assigns a marker name 
to each of the various parameter values used to populate the 
speci?ed template 214. The markers can be used subse 
quently by the appropriate plug-in 114 to populate a template 
214. 
[0031] Thus, the plug-ins 114 take as input the data to be 
analyZed (e.g., the query results) and the parameter values, 
Which may include a template speci?cation. Again, the par 
ticular plug-in 114 taking the input is contingent upon the 
user’s analysis routine selection made from the user interface 
screen 202. The plug-in 114 then generates input 218 to the 
appropriate analysis applications 106. Generally, this input 
may be executable code or non-executable information, 
depending upon the particular application 106 to be invoked. 
The analysis routine is then run and the results from the 
application 106 are then displayed to the user via an output 
screen 220. 

[0032] Particular aspects of the invention Will noW be illus 
trated With respect to exemplary user interface screens and 
corresponding metadata, as Well as other elements of FIG. 2. 
Illustrative metadata corresponding to the analysis routine 
metadata 204 and parameter metadata 210 (i.e., the abstract 
analysis model 110) is shoWn in Table I beloW. In FIG. 2, the 
analysis routine metadata 204 is shoWn separate from the 
parameter metadata 210 merely for the sake of convenience. 
The ?le represented in Table I illustrates that, in at least one 
embodiment, the parameter metadata and the analysis routine 
metadata may be part of a single ?le. By Way of illustration 
only, and not by limitation, the ?le represented in Table I is an 
XML ?le. For convenience, only selected portions of the 
XML ?le are shoWn. The removedpor‘tions are largely similar 
in form to those portions shoWn. 

TABLE I 

002 <DQAPlug-in xmlns :xsi=“http ://WWW.W3 .org/200l/XMLSchema-instance” 
003 xsi:noNarnespaceSchemaLocation="DQAPlugin.xsd”> 
004 <Extension classNaIne=“com.ibm.dqapluginanalysis.SASAnalysisPlugin” naIne=“SAS Print” 
005 
006 point=“com.ibm.dqa.plugin.analysis”> 
007 <Parrns> 
008 <Field naIne=“Template” hidden=“Yes”> 
009 <Type baseType=“char”></Type> 
010 <Value val=“C:\iCaptu_re\SASPrint.txt” /> 
0 ll </Field> 
012 <Field naIne=“AIXTemplate” hidden=“Yes”> 
013 <Type baseType=“char”></Type> 
014 <Value val="/usr/local/iQEngine/SAS/Templates/SASPrint.txt” /> 
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TABLE I-continued 
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089 <Type baseType=“char”></Type> 
090 <Value val=“false” /> 

092 <Field naIne=“F1” prompt=“Class variable”> 

094 <Description>Select a ?eld that is used for the class variable</Description> 
095 </Field> 
096 <Field naIne=“F2” prompt=“List ofvaraibles” maxCount=“unbounded”> 
097 <Type baseType=“?eld”></Type> 
098 <Description>Select ?elds for the variable list</Description> 

100 <Field naIne=“F3” prompt=“Title” required=“No”> 

103 </Field> 
104 </Parrns> 
105 </Extension> 

[0033] As noted above, following display of query execu 
tion results in the screen 202, the user may elect to perform 
analysis. An illustrative screen 202 of the user interface 108 
from Which analysis may be initiated is shoWn in FIG. 3. The 
screen 202 generally includes query results 302 and an analy 
sis routine selection menu 304. The analysis routine selection 
menu 304 displays each of the available analysis routines 
populated by the analysis routine selections 206 of the analy 
sis routine metadata 204. Illustratively, the analysis routine 
“SAS Tabulate” is highlighted for selection. Referring to 
Table I, the corresponding portion in the metadata ?le Which 
speci?es the “SAS Tabulate” analysis routine is provided in 
line 076 With the name:“attribute”. Note that the location of 
the appropriate plug-in 114 for the “SAS Tabulate” analysis 
routine is speci?ed at line 076 With the 
className:“attribute”. Each of the other available analysis 
routines are also de?ned in the metadata ?le of Table I, but 
may not be shoWn as the metadata ?le has been redacted for 
convenience. 
[0034] The screen 202 is further con?gured With a variety 
of buttons Which a user may click to invoke a desired function. 
For example, clicking on an “OK” button causes the query 
results screen to be dismissed and the user returned to the 
query selection screen. Clicking on a “Save Results” button 
308 alloWs the user to save the query results. The results may 
be analyZed according to the selected analysis routine (in the 
present example “SAS Tabulate”) by clicking “Go” button 
310. 
[0035] As noted above, each analysis routine selection 206 
has a ?xed and prede?ned association With a parameter de? 
nition set 208. Thus, for the SAS Tabulate analysis routine, 
the parameters de?nition set 208 is provided at lines 079-104 
of Table I. In particular, the parameters include template 
parameters at lines 080-087, a control parameter specifying 
Where the routine is run at lines 088-091, a series of user 
selectable parameters populated With values from the query 
results at lines 092-096, and a parameter to render a text box 
that the user can ?ll in at line 100. Note that a separate 
template parameter for a particular template may be given for 
each operating system having different ?le system references. 
In the present illustration, a pair of template parameters is 
provided: one for WindoWs at lines 080-083 and one for AIX 
at lines 084-087. It is contemplated that the speci?ed plug-in 
for the parameters de?nition set can execute the analysis 
application on the same server, or make a Web Services call to 

another server. Accordingly, a control parameter is provided 
at lines 088-091 to specify Where the application is executed. 
In the present example, the parameters metadata for the SAS 
Tabulate analysis routine speci?es three user selectable 
parameters: a “class variable”, a “list of variables” and a 
“title”. Note that these three user selectable parameters are 
given ?eld names F1, F2, and F3, respectively. The ?eld 
names correspond to markers in the template speci?ed by the 
template parameter. The template and the markers Will be 
described in more detail beloW. 

[0036] Therefore, having selected an analysis routine 
selection 206 from the screen 202, the user is presented With 
the parameter selection screen 212 populated according to the 
corresponding parameter de?nitions set 208. An illustrative 
parameter selection screen 212 is shoWn in FIG. 4. The screen 
212 displays a “class variable” menu 402, a “list ofvariables” 
menu 404 and a “title” ?eld 406. Note that each of the menus 
is populated With parameter values made available from the 
query results. The “class variable” menu 402 and the “list of 
variables” menu 404 each contain the complete list of ?elds 
returned in the query results, since in the case of these menus 
baseType:“?eld”. Other basetypes are contemplated that Will 
populate the screen 212 With a ?xed set of values (provided in 
the metadata, not from the results) as Well as alloWing the user 
to enter a value. The parameter selection screen 212 also 
includes a plurality of buttons alloWing the user to perform 
various functions. For example, a “Back” button 408 returns 
the user to the previous screen. A “Save” button 410 alloWs a 
user to save the selected parameter values, While a “Load” 
button 412 alloWs the user to load a previously saved set of 
parameter values. Once the user is satis?ed With the param 
eter values selections, the analysis is run by clicking the 
“Execute” button 414. 

[0037] In particular, clicking the “Execute” button 414 
causes the query results and the parameter values to be input 
to the appropriate plug-in 114. The plug-in 114 is responsible 
for formatting the input and generating additional informa 
tion needed to run the selected analysis routine. For example, 
additional information generated by the plug-ins 114 includes 
information needed to read the data to be analyZed into a 
particular analysis application 106. 
[0038] As noted above, the plug-ins 114 may substitute the 
user-selected parameter values into a template 214. However, 
it is also contemplated that, in some cases, the plug-ins 114 
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are suf?ciently coded to generate all the information needed 
to run the selected analysis routine Without the use of tem 

plates 214. Again, Whether or not a template 214 is invoked 
depends upon the analysis routine to be run. 

[0039] If the parameter de?nitions set 208 speci?es a tem 
plate 214, then the plug-in 114 operates to merge the user 
selected parameter values With the speci?ed template 214 
from the templates database 1 12. Therefore, since a particular 
parameter de?nitions set 208 (and a plug-in 114) is user 
selected according to the selected analysis routine (in this 
case “SAS Tabulate”), it folloWs that the template 214 is 
implicitly selected by the user’s explicit selection of an analy 
sis routine from the screen 202. In the present illustration, the 
parameters metadata for the SAS Tabulate analysis routine 
speci?es a template having the name “Tabulate.txt”, as can be 
seen at lines 080-083 for the WindoWs operating system, and 
at lines 084-087 for the AIX operating system. An illustration 
of this template is shoWn in Table II. 

TABLE II 

EXAMPLE OF TEMPLATE 

001 proc tabulate; 
002 

003 class %F1%; *?ll in With a single variable; 
004 

005 var %F2%; * ?ll in With a variable list; 
006 

007 table (%F2%)*(n*f=10.0 mean std median min max), 
008 %F1% all / box=‘Variable’ condense; 
009 

01 1 

012 run; 

[0040] In the present example, the template of Table II 
conforms to the SAS programming language, since the user 
selected analysis routine is a SAS routine. At line 001 “proc 
tabulate” refers to a Well-known SAS procedure to build a 

table. Lines 003, 005, 007, 008 and 010 correspond to those 
portions Where parameter values are substituted, as speci?ed 
according to a marker corresponding to the ?eld name of the 
parameter. Recall that the ?eld names of the parameters are 
speci?ed in the parameter metadata. In the present example, 
the ?eld names/markers are F1, F2, and P3. In one embodi 
ment, the markers may be of the folloWing type: 
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Marker Types 

[0041] FieldiAny of the ?elds returned from the query (or 
other data to be analyZed). 

List of FieldsiA list of one or more ?elds returned from the 

query. 

Text stringiA simple text entry capability Where the user 
enters free form text. 

List of pre-de?ned text valuesiThe user selects from a list of 
pre-de?ned choices. 
IntegeriThe user enters an integer number. 

FloatiThe user enters a decimal or ?oating point number. 

[0042] As can be seen by the user selections in FIGS. 3 and 

4, F1 (an example of a ?eld type marker) corresponds to 
“valve_type” (having the values normal or rheumatic), F2 (an 
example of a list of ?elds type marker) corresponds to the 
variable lists “_NormaliZed_Intensity” and “Hist_With_Ca_ 
Peak_Mean” and F3 (an example of a text string type marker) 
corresponds to the title “Compare of gene info vs. calcium 
levels”. Note that the functions to be performed (speci?ed at 
line 007) are determining the mean, standard deviation, mini 
mum and maximum. A populated template is shoWn in Table 
III. 

TABLE III 

EXAMPLE OF POPULATED TEMPLATE 

001 proc tabulate; 
002 
003 class ValveiType; *?ll in With a single variable; 

005 var iNonnaliZediIntensity HistiWithiCaiPeakiMean; 
* ?ll in With a variable list; 

006 
007 table (iNorrnaliZediIntensity 

H1StiW1Ll1iC€1iP6€lkiM6€lH)*(H*f=l0.0 
mean std median min max), 

008 ValveiType all / box=‘Variable’ condense; 
009 
010 title ‘ ValveiType ’; 
01 1 

012 run; 

[0043] The plug-in 114 then supplements the template 214 
With additional information needed to run the analysis rou 
tine. An exemplary program generated by the plug-in 114 for 
SAS is shoWn in Table IV. 

TABLE IV 

EXAMPLE OF INPUT GENERATED BYA PLUG-IN 

001 ODS HTML(SWSi20030106i105007i368) body=“SWSi20030106i105007i368.htrn”; 
002 DATA ResultSet; 
003 INFILE cards MISSOVER DELIMITER=‘0C’X DSD; 
004 LENGTH PatientiNurnber $ 10 ValveiType $ 10 iGenbankiAccessioniNO $ 10 ; 
005 INPUT PatientiNuInber ValveiType iGenBankiAccessioniNo 
006 iNonnaliZediIntensity HistiWithiCaiPeakiMean ; 
007 cards; 
008 1 rheumatic U48959 0.318 1.169 
009 1 rheumatic AI571206 1.373 1.169 
010 2 normal U48959 0.235 . 

0112 normalAI5712061.611. 
012 3 rheumatic U48959 4.196 1.389 
013 3 rheumatic AI571206 0.929 1.389 



US 2009/0157639 A1 

TABLE IV-continued 
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EXAMPLE OF INPUT GENERATED BY A PLUG-IN 

014 4 rheumatic U48959 7.451 1.399 
015 4 rheumatic AI571206 0.474 1.399 
016 5 normal U48959 72371291 
017 5 normal AI571206 0.434 1.291 
018 6 normal U48959 1.097 1.464 
019 6 normal AI571206 0.892 1.464 
020 7 normal U48959 0.903 1.278 
021 7 normal AI571206 20641278 
022 ; 

023 proc tabulate; 
024 
025 class ValveiType; *?ll in With a single variable; 
026 
027 variNormaliZediIntensity HistiWithiCaiPeakiMean; * ?ll in With a 027 028 variable list; 
029 
030 table (iNormaliZediIntensity HistiWithiCaiPeak Mean)*(n*f=10.0 mean std 031 median min max), 
032 ValveiType all / box=‘Variable’ condense; 
033 
034 title ‘Compare of gene info vs calcium levels ’; 
035 
036 run; 

037 ODS HTML(SWSi20030106i105007i368) close; 

[0044] Line 001 speci?es a destination for the output gen 
erated by the plug-in. Lines 002-022 make up the dynami 
cally generated information needed to read the data into SAS. 
The DATA statement (line 002) and the INFILE statement 
(line 003) are standard to SAS. The LENGTH statement (line 
004) speci?es the length of the ?elds. Note that only the 
length for character ?elds needs to be speci?ed. The INPUT 
statement (line 005) speci?es the list of ?elds returned from 
the query. The data values of the query results are provide at 
lines 008-021. Lines 023-036 are the populated template 
shoWn in Table III. 
[0045] The exemplary program of Table IV is representa 
tive of the input 218 shoWn in FIG. 2. Thus, as can be seen 
from Table IV, the data to be analyzed may be any set of input 
data that has at least enough information to describe Which 
?elds it contains, the types of ?elds, and the actual values. 
[0046] For the present example, the results of running the 
SAS Tabulate routine With the input of Table IV are shoWn in 
the output screen 220 illustrate in FIG. 5. 
[0047] While the foregoing is directed to embodiments of 
the present invention, other and further embodiments of the 
invention may be devised Without departing from the basic 
scope thereof, and the scope thereof is determined by the 
claims that folloW. 

What is claimed is: 
1. A method of dynamically generating input for an analy 

sis environment to perform data analysis, comprising: 
receiving a user selection of an analysis routine con?gured 

to perform an analysis on selected data in the analysis 
environment, Wherein the user- selected analysis routine 
has a prede?ned association With a code portion con?g 
ured to provide the input to the analysis environment; 

in response to the user selection of the analysis routine, 
displaying parameter values in one or more ?elds; 
Wherein the one or more ?elds are prede?ned for the user 
selected analysis routine and Wherein the parameter val 
ues are made available from the selected data; 

receiving a user selection of one or more of the parameter 

values; 

dynamically generating, by the code portion, and based on 
the user selections, information necessary to perform the 
analysis on the selected data; and 

outputting, by the code portion, the input to the analysis 
environment; Wherein the input includes at least the 
selected data and the information necessary to perform 
the analysis on the selected data by the analysis routine. 

2. The method of claim 1, Wherein the selected data com 
prises query results. 

3. The method of claim 1, Wherein generating information 
necessary to perform the analysis on the selected data com 
prises generating information needed to read the selected data 
into the analysis environment. 

4. The method of claim 1, Wherein the analysis environ 
ment is con?gured for medical analysis. 

5. The method of claim 1, Wherein the analysis is an analy 
sis of medical information. 

6. The method of claim 1, Wherein the code portion is one 
of a plurality of available code portions, each con?gured for 
one or more analyses routines. 

7. The method of claim 1, Wherein the user selections are 
made from user interfaces populated from an abstract analy 
sis model. 

8. The method of claim 7, Wherein the user interfaces are 
graphical user interfaces. 

9. The method of claim 1, Wherein generating information 
necessary to perform the analysis on the selected data com 
prises populating a template With the user-selected parameter 
values. 

10. A computer readable storage medium containing a 
program Which, When executed, performs an operation for 
dynamically generating input for an analysis environment to 
perform data analysis, the operation comprising: 

receiving a user selection of an analysis routine con?gured 
to perform an analysis on selected data in the analysis 
environment and having a prede?ned relationship With a 
particular code portion con?gured to provide the input to 
the analysis environment; 

populating one or more ?elds With parameter values; 
Wherein the one or more ?elds are prede?ned for the user 
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selected analysis routine and Wherein the parameter val 
ues are made available from the selected data; 

receiving a user selection of one or more of the parameter 

values; 
based on the user selections, dynamically generating, by 

the code portion, information necessary to perform the 
analysis on the selected data; and 

outputting, by the code portion, the input for the analysis 
environment; Wherein the input includes at least the 
selected data and the information necessary to perform 
the analysis on the selected data. 

11. The computer readable storage medium of claim 10, 
Wherein populating comprises accessing metadata specifying 
a source of content for the one or more ?elds. 

12. The computer readable storage medium of claim 10, 
Wherein the analysis is an analysis of medical information. 

13. The computer readable storage medium of claim 10, 
Wherein generating information necessary to perform the 
analysis on the selected data comprises populating a template 
With the user selection of one or more of the parameter values. 

14. The computer readable storage medium of claim 13, 
Wherein the template comprises markers corresponding to the 
user selection of one or more of the parameter values. 

15. The computer readable storage medium of claim 14, 
Wherein populating comprises accessing metadata specifying 
a source of content for the one or more ?elds. 

16. The computer readable storage medium of claim 15, 
Wherein the analysis is an analysis of medical information. 
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17. A computer system, comprising: 
a processor; 
a frameWork, Which When executed by the processor, is 

con?gured to dynamically generate input for an analysis 
environment to perform data analysis on selected data, 
the framework comprising: 
analysis routines metadata specifying a plurality of user 

selectable analysis routines to be displayed via a user 
interface and, for each of the plurality of user-select 
able analysis routines, a code portion to run the analy 
sis routine; 

a separate portion of parameters metadata for each of the 
plurality of user-selectable analysis routines; Wherein 
each separate portion of parameters metadata speci 
?es parameter values to be displayed via the user 
interface; and 

a plurality of code portions con?gured to generate the 
input on the basis on the parameter values selected via 
the user interface and further con?gured provide the 
generated input to the analysis environment. 

18. The system of claim 17, further comprising a plurality 
of templates speci?ed by at least one separate portion of 
parameters metadata and comprising markers con?gured to 
be substituted by parameter values. 

19. The system of claim 17, Wherein one or more of each 
separate portion of parameters metadata speci?es a template 
comprising markers con?gured to be populated by user-se 
lected parameter values speci?ed by the respective portion of 
parameters metadata. 


