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100 

Receive Search request for objects. 

102 

Determine from the index the Objects having qualifying 
Content instances that satisfy the search Criteria. 

104 

Determine an attribute value of the qualifying Content 
instances for a specified attribute. 

Determine appearance settings for the qualifying Content instances 
based on the determined attribute values, wherein the appearance 

Settings vary based On the attribute values. 

Include in each rendering of a tag in the displaygroup a 
link to information On the object having the qualifying 

COntent instances visualized by the tag. 

Provide visualization of tags grouped together (Such as in 
One WOrd cloud) based Onan Object grouping Criteria. 
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100 

Receive search request for objects. 

102 

Determine from the index the objects having qualifying 
Content instances that satisfy the search Criteria. 

104. 

Determine an attribute value of the qualifying Content 
instances for a specified attribute. 

106 

Determine appearance settings for the qualifying Content instances 
based On the determined attribute Values, wherein the appearance 

SettingS Vary based On the attribute Values. 

110 

Include in each rendering of a tag in the displaygroup a 
link to information On the Object having the qualifying 

COntent instances Visualized by the tag. 

112 

Provide visualization of tags grOuped together (such as in 
One WOrd cloud) based On an object grouping Criteria. 

FIG. 5 
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130 

Generate visualization of aggregate displaygroup of tags 
When display grOup Criteria is a group number of Objects to grOup 

in One display region (WOrd cloud). 

132 

Determine the group number, e.g., Search results perpage. 

134 

Form at least One visualization of an aggregate displaygroup instance 
for the Objects having qualifying COntent instances, wherein each 

displaygroup instance includes tags for qualifying Content instances for 
up to the determined group number of Objects. 

136 

For each displaygroup instance, generate a display region (e.g. 
WOrd cloud) including visualizations of the tags in the Objects in the 

displaygroup instance. 

138 

Include at least One of the generated aggregate 
displaygroups (clouds) On a Search results 

page. 

FIG. 6 
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150 
Generate visualization of multiple displaygroup 
instances from different display group definitions 
for an Object having qualifying Content instances. 

152 

Generate a first displaygroup instance from a first displaygroup 
definition including tags based On a COrrelation attribute Value of the 

qualifying Content instances to the Search Criteria, where the tags have 
appearance Settings based On their COrrelation value. 

154 

Apply the appearance settings to the tags in the first displaygroup 
instance to display the tags in the visualized first displaygroup 

instance. 

156 

Generate a SeCOnd display grOup instance from a SeCOnd displaygrOup 
definition including tags based On a frequency attribute value of the 

qualifying Content instances in the object, where the tags have 
appearance Settings based On their frequency Value. 

158 

Apply the appearance settings to the tags in the second display 
grOup instance to display the tags in the visualized SeCOnd display 

grOup instance. 

160 

Generate a third display instance including tags of qualifying 
COntent instances based On a difference attribute value indicating 

an extent to which the qualifying COntent instance makes the 
Object different from other Objects. 

162 

Apply the appearance Settings to the tags in the third display 
grOup instance to display the tags in the visualized third 

displaygroup instance. 

FIG. 7 
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18O 

Generate visualization of displaygroup (cloud) based On 
annotations of qualifying Content instances. 

182 

Perform analytics On the determined Objects to determine 
annotations for the qualifying Content instances of the objects. 

184 

Determine the objects having annotations for each 
annotation type for Which a display grOup Will be generated. 

186 

For each annotation type for which a display group will be generated, 
generate tags for the qualifying Content instances associated with 
annotations COrresponding to the annotation type to visualize in the 

displaygroup for that annotation type. 

188 

Apply the appearance Settings Of the tags to the tags rendered in 
the display group for the annotation type to vary the appearance of 
the tags based On the annotation of the annotation type associated 

with the qualifying Content instance. 

FIG. 8 
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GENERATINGVISUALIZATIONS OFA 
DISPLAY GROUP OF TAGS REPRESENTING 

CONTENT INSTANCES IN OBJECTS 
SATISFYING ASEARCH CRITERA 

BACKGROUND OF THE INVENTION 

0001 1. Field of the Invention 
0002 The present invention relates to a computer program 
product, System, and method for generating visualizations of 
a display group of tags representing content instances in 
objects satisfying a search criteria. 
0003 2. Description of the Related Art 
0004 Search engines allow for searching of unstructured 
and structured content in objects and documents by indexing 
terms of the documents in an index associating the terms with 
the documents that have the terms. The search engine typi 
cally produces a list of search results including blocks of text 
including the text that satisfies the search request criteria. The 
user must visually scan the list to determine search results that 
are worth further pursuing by selection of the displayed result 
to access the document having the result. 
0005. There is a need in the art for improved techniques for 
presenting search results to users to optimize user efficiency 
when reviewing search results of unstructured and semi 
structured content. 

SUMMARY 

0006 Provided are a computer program product, method, 
and system for rendering search results. A search request is 
received having a search criteria to perform with respect to 
objects having content instances. A determination is made of 
the objects having qualifying content instances that satisfy 
the search criteria, an attribute value of the qualifying content 
instances for a specified attribute, and appearance settings for 
the qualifying content instances based on the determined 
attribute values. The appearance settings vary based on the 
attribute values. Tags are generated indicating the content 
instances and appearance settings for the content instances. A 
visualization of the tags in a display group are generated to 
provide visualization of the qualifying content instances in 
the objects according to the appearance settings, wherein 
visualizations of the tags is varied based on the determined 
appearance settings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0007 FIG. 1 illustrates a computing environment in which 
embodiments are implemented. 
0008 FIG. 2 illustrates an embodiment of a display group 
definition. 

0009 FIG. 3 illustrates an embodiment of a display group 
instance. 

0010 FIG. 4 illustrates an embodiment of a tag. 
0011 FIG. 5 illustrates an embodiment of operations to 
process a search request for objects. 
0012 FIGS. 6, 7, and 8 illustrate embodiments of opera 
tions to generate visualizations of display groups of tags. 
0013 FIGS.9 and 10 illustrate embodiments of generated 
display groups. 
0014 FIG. 11 illustrates an embodiment of a computing 
architecture. 
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DETAILED DESCRIPTION 

00.15 Described embodiments provide techniques togen 
erate display groups to display qualifying content instances 
from one or more objects that satisfy a search criteria based on 
an attribute of the qualifying content instances. The attribute 
used to determine how to display the qualifying content 
instances may indicate an attribute of the content instances 
themselves, such as their type, frequency, correlation to the 
search terms, etc. Additionally, the attribute may specify an 
annotation, so that the display group provides a visualization 
of tags representing qualifying content instances for qualify 
ing content instances associated with the specified annota 
tion. Further, tags visualized together in a display group may 
be from one or more objects. 
0016 FIG. 1 illustrates an embodiment of a content ana 
lytics system 2 to provide an operating environment to pro 
cess search requests from clients (not shown) for objects 6 
maintained in a repository 4. The objects 6 may comprise 
textual documents, multi-media content with textual meta 
data, a database, and other data. The content analytics system 
2 includes a search index 8 providing a listing of the content, 
such as words and text, in the objects 6. The index 8 may 
provide entries for terms and content in the objects 6 and 
indicate the objects 6 that include that indexed content. 
0017. An object processor 10 includes an indexer 12 to 
crawl the objects 6 to perform the indexing to generate the 
index 8. The object processor 10 may further include anno 
tators 14 to apply text analytics to the objects 6 to generate 
annotations 16 providing additional information on the con 
tent of the objects 6. Text analytics provides techniques to 
convert textual data into structured data by extracting infor 
mation from the text, e.g., person names, addresses, etc. and 
classifying content into categories based on the text. The 
object processor 10 may further generate facets providing 
components of information gleaned from the objects 6, which 
can be populated with information from structured fields or 
the text of the objects 6. The annotator 14 may comply with 
the Unstructured Information Management Architecture 
(UIMA), and include Such annotators as a language identifi 
cation annotator to identify the language of each object 6; a 
linguistic analysis annotator to apply linguistic analysis to the 
objects 6; a dictionary lookup annotator to match words and 
synonyms from a dictionary with words in the content of the 
objects 6 and to associate keywords with user-defined facets: 
a named entity recognition annotator to extract person names, 
locations, and company names; 
0018. A search processor 18 receives search requests from 
the client (not shown) and may determine objects 6 having 
content instances that satisfy the query. The search processor 
81 may use the index 8 and annotations 16 to determine 
qualifying content instances, i.e., words or text, in the objects 
6 to render as tags in a visualization of a display group. Such 
as a word cloud. The search processor 18 may generate dis 
play group information 20 providing information on display 
groups of tags to generate together that share a common 
criteria, facets or annotations. A display group identifies tags 
to be visually presented together as a group, such as in a same 
display region of a graphical user interface (GUI), word 
cloud, panel, box, etc. The search processor 18 may construct 
a search result page 22 to present display groups including 
tags representing qualifying content. 
0019. The display group information 20 includes display 
group definitions (FIG. 2), display group instances (FIG. 3), 
and information on tags (FIG. 4) generated by the object 
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processor 10, the display group manager 24 or some other 
component of the content analytics system 2. A display group 
manager 24 may be used to update the display group infor 
mation 20 by allowing the user to define display groups and 
provide definitions on how to display tags, such as in a word 
cloud. 

0020. The repository 4 may comprise one or more storage 
devices known in the art, such as interconnected hard disk 
drives (e.g., configured as a DASD, RAID, JBOD, etc.), solid 
state storage devices (e.g., EEPROM (Electrically Erasable 
Programmable Read-Only Memory), flash memory, flash 
disk, storage-class memory (SCM)), electronic memory, 
magnetic tape media, tape cartridges, etc. The components of 
the content analytics system 10, 18, and 24 may comprise 
Software programs in a memory executed by a processor. In 
an alternative embodiment, some portion or all of the pro 
grams may be implemented in a hardware component, such as 
a dedicated integrated circuit, e.g., Application Specific Inte 
grated Circuit (ASIC), expansion card, etc. 
0021 FIG. 2 illustrates an embodiment of a display group 
definition50, including a definition name 52, an object group 
ing criteria 54 indicating a criteria used to define a group of 
one or more objects whose content instances will be visual 
ized in the group 50: a specified attribute 56 that is used to 
determine which content instances will participate in the 
group for the objects identified in the object grouping criteria 
54; and appearance rules 58 providing different appearance 
settings for different attribute 56 values. The object grouping 
criteria 54 may indicate that the display group is to be gener 
ated for only content instances for a single object or from a 
group of objects, such as one or more objects satisfying a 
search criteria, predefined number of objects satisfying the 
search criteria, a number of objects that would be listed on a 
search results page, etc. The attribute 56 used to vary the 
appearance of the tags may comprise a frequency of a quali 
fying content instance satisfying search criteria in the object, 
a correlation of the qualifying content instances to the search 
criteria; a degree to which the qualifying content instance 
makes the object different from content instances in other 
objects; a correlation of the qualifying content instance to an 
aggregation of search requests; and an extent to which the 
qualifying content instance comprises a proper name, address 
or other identifying information. 
0022. Further, the attribute 56 may indicate an annotation 
type or facet of the data that is used to discriminate among 
qualifying content instances to present in the display group 
50. For instance, the specified attribute 56 may identify an 
annotation type so as to only include in the display group 50 
qualifying content instances that are associated with the 
specified annotation type attribute. Examples of annotation 
types include a tone annotation indicating an author tone, 
Sentiment (e.g., angry, sarcastic, humorous, tragic, etc.) of a 
context in which the qualifying content instances are used, 
such that the attribute values 58 used to vary the appearance 
settings comprise different tones of the context of the quali 
fying content instances, a frequency of a tone, or correlation 
of the tone to the search criteria; a noun phrase annotation 
identifying content instances used in forming noun phrases, 
where the attribute value 58 indicates a frequency of an occur 
rence of the qualifying content instances within noun phrases; 
a named entity annotation indicating qualifying content 
instances forming person names, organizations and locations, 
where the attribute values indicate a frequency of an occur 
rence of the named entity in the object; and a time based 
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annotation indentifying qualifying content instances com 
prising time based information, wherein the attribute value 
indicates a chronological time of the qualifying content 
instance, and wherein the appearance settings indicate a dis 
play of the tag on a time line according to an ordering of the 
chronological times associated with the qualifying content 
instances. Other types of annotations may also be used to 
select qualifying content instances to visualize in the display 
group. Further, the attribute 56 may identify multiple anno 
tations or attributes, to combine in the display group 50. 
0023. A user of the content analytics system 2 may utilize 
a GUI provided by the displaygroup manager 22 to create one 
or more display group definitions 50 for different object 
grouping criteria 54 and attributes 56 to be applied to display 
search results in response to search requests from clients (not 
shown) with respect to the objects 6. 
0024 FIG. 3 illustrates an embodiment of a display group 
instance 70 comprising a particular instance of a display 
group formed according to one displaygroup definition 50. A 
display group instance 70 includes an identifier 72 of the 
instance, a definition name 74 identifying a display group 
definition 50 from which the instance 70 was created, and one 
or more tags 76 representing qualifying content instances in 
object as selected according to the displaygroup definition 74 
for which the instance was created. The display group 
instances 70 maybe generated when processing search results 
returned for a search query. 
0025 FIG. 4 illustrates an embodiment of a tag 80, includ 
ing a content instance 82, such as a text item; an object 84 
including the content instance 82; an appearance attribute 
value 86 used to determine how the tag is to be displayed, and 
an appearance setting 88 indicating how the content instance 
82 is to visually appear in the display group (e.g., word 
cloud). Such as font size, color, font, boldness, etc. The 
appearance rules 58 may be used to determine the appearance 
setting 88 corresponding to the appearance attribute value 86 
determined for the content instance. The appearance attribute 
value 86 may provide a value for the display attribute 56 for 
the display group for which the tag is being generated, such as 
a frequency of the content instance 82 in the object, a corre 
lation of the content instance 82 to the search criteria, an 
annotation of the annotation type corresponding to the dis 
play attribute 56, etc. 
0026 FIGS. 5-8 illustrate embodiments of operations per 
formed by components of the content analytics system 2. Such 
as the object processor 10 and search processor 18 to process 
a search request to generate visualizations of display groups 
of tags. With respect to FIG. 5, upon the search processor 18 
receiving (at block 100) a search request providing search 
criteria with respect to the objects 6 from a client (not shown), 
the search processor 18 determines (at block 102) from the 
index 8 the objects 6 having qualifying content instances that 
satisfy the search criteria. Qualifying content instances that 
satisfy the search criteria may comprise content that matches 
the search criteria, such as a word stem of the content match 
ing a word stem of the search terms, and/or comprise content 
that is correlated to the search criteria, such as determined by 
using data mining and/or text mining techniques. 
0027. The search processor 18 determines (at block 104) 
an attribute value 86 of the qualifying content instances for 
the specified attribute 56, and may store this information in 
tags 80 created for the qualifying content instances. The 
search processor 18 determines (at block 106) appearance 
settings 88 for the qualifying content instances based on the 
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determined attribute values 86, such that the appearance set 
tings 88 may vary based on the determined attribute values 
86. The search processor 18 may store this determined infor 
mation in the tags 80 created for the qualifying content 
instances. The search processor 18 may generate (at block 
110) with the rendering of the visualization of the tags in the 
display group links to information on the objects having the 
qualifying content instances visualized by the tags. The links 
may be to the object itself, or to a page of search results 
including the object having the qualifying content instance of 
the tag. The search processor 18 renders a visualization (at 
block 112) of tags grouped together (Such as in one word 
cloud) based on an object grouping criteria, Such as one object 
in the displaygroup, a number of objects, such as a number of 
objects based on the number of results returned per page. 
0028 FIG. 6 illustrates an embodiment of operations per 
formed by the search processor 16 or other component of the 
content analytics system 2 to generate a visualization of an 
aggregate display group of tags when the object grouping 
criteria is a group number of objects to group in one display 
region (e.g., a word cloud, panel, displayed shape, etc.). An 
aggregate display group aggregates tags from multiple 
objects to visualize in a single group. Upon initiating (at block 
130) the operation to generate the display group, the search 
processor 18 determines (at block 132) the group number, 
Such as a maximum number of search results per page. The 
search processor 18 forms (at block 134) at least one display 
group instance 70 for the objects having qualifying content 
instances, wherein each display group instance 70 includes 
tags 76 for qualifying content instances in groups for up to the 
determined group number of objects. For each display group 
instance, the search processor 18 generates (at block 136) a 
visualization of an aggregate display group (e.g., word cloud) 
including visualizations of the tags 76 in the objects in the 
display group instance. At least one of the generated aggre 
gate display groups (clouds) may be included (at block 138) 
on a search result page 22 to return to the client that originated 
the search. 

0029. In certain embodiments, selection of the visualized 
aggregate display group instance may provide a link to a 
search result page providing information on the objects hav 
ing content instances represented by tags in the visualized 
display group. In further embodiments, the visualized aggre 
gate display group may not be on the search results page. 
Instead, there may be a page of visualized aggregate display 
groups which provide indexes to the search results repre 
sented by the visualized aggregate display groups. Alterna 
tively, there may be visualized aggregate display groups on 
the search results page for the search results in previous and 
next pages, linked to those pages, to serve as a visual means of 
determining if the user wants to go to the next (or previous) 
page. There may be further visualized aggregates of the 
aggregates to provide further visual abstractions. 
0030 FIG. 7 illustrates an embodiment of operations per 
formed by the search processor 18 or other component of the 
content analytics system 2 to generate display group 
instances 70 for multiple display group definitions 50 for an 
object having qualifying content instances satisfying the 
search criteria. Upon initiating (at block 150) the operation to 
generate display group instances, the search processor 18 
generates (at block 152) a first displaygroup instance 70 from 
a first display group definition 50, specifying a correlation 
display attribute 56, including tags based on a correlation 
attribute value of the qualifying content instances to the 
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search criteria. The tags 76 may have appearance settings 88 
based on their correlation value to the search criteria, e.g., 
content instances having stronger correlation to the search 
criteria are displayed with a more prominent or different 
appearance than those content instances having weaker cor 
relation. The search processor 18 applies (at block 154) the 
appearance settings 88 of the tags 78 in the first display group 
instance to display the tags in the visualized first display 
group. The search processor 18 generates (at block 156) a 
second display group instance 70 from a second display 
group definition 50 including tags 76 based on a frequency 
attribute value of the qualifying content instances in the 
object. The tags for the second display group may have 
appearance settings based on their frequency value. The 
appearance settings 88 are applied (at block 158) to the tags 
76 in the second display group instance 70 to display the tags 
in the visualized second display group. The search processor 
18 may further generate (at block 160) a third display instance 
70 including tags 76 of qualifying content instances 82 based 
on a difference attribute value indicating an extent to which 
the qualifying content instance 82 makes the object in which 
the content is included different from other objects, according 
to a scope, where scope can be varied between the page, all 
pages or entire set or collection of objects. The appearance 
settings 88 are applied (at block 162) to the tags 76 in the third 
display group instance to display the tags in the visualized 
third display group instance. 
0031 FIG. 8 illustrates an embodiment of operations per 
formed by the object processor 10 and the search processor 18 
to generate display groups based on annotations associated 
with qualifying content instances in the objects 6. Upon ini 
tiating the operation to visualize display groups based on 
annotations, the annotators 14 may perform (at block 182) 
analytics on the determined objects to determine annotations 
for the qualifying content instances of the objects. The deter 
mination of annotations may be performed with respect to 
objects having qualifying content instances after determining 
the qualifying content instances or before receiving the search 
request, such as during an indexing operation performed with 
respect to all content in the all the objects 6 in the repository 
4. The search processor 18 determines (at block 184) the 
objects having annotations for eachannotation type for which 
a display group will be generated. For each annotation type 
for which a display group instance 70 will be generated, the 
search processor 18 generates (at block 186) tags for the 
qualifying content instances associated with annotations cor 
responding to the annotation type to visualize in the display 
group for that annotation type. The appearance settings of the 
tags are applied (at block 188) to the tags rendered in the 
display group for the annotation type to vary the appearance 
of the tags based on the annotation of the annotation type 
associated with the qualifying content instance. 
0032 FIG. 9 illustrates an example of displaying multiple 
word clouds in a row for one medical report, comprising the 
object. Multiple rows are displayed to provide word clouds 
for different reports having content or text satisfying search 
results. A first word cloud 200 in a row 202 displays dynamic 
Summary of a report (object) based on the query, with search 
terms highlighted. A second word cloud 204 in the row 
adjusts appearance based on frequency of the terms satisfying 
the search results and a third word cloud 206 displays terms 
based on text analytics for words having a pharmaceutical 
annotation, indicating words that are pharmaceuticals, with 
the appearance varying based on the frequency of the phar 
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maceutical word. A fourth word cloud 208 comprises a time 
line of dates mentioned in the report is also displayed for that 
report. The other two rows display similar word clouds for 
different medical reports/objects. 
0033. Further, word clouds can be generated that aggre 
gate results for multiple objects, so selection of that word 
cloud displays the word clouds for each of the objects aggre 
gated in the aggregate word cloud. For instance, FIG. 10 
shows aggregate word cloud 230 that aggregates results for 
multiple of the word clouds for different medical reports 232. 
Selection of aggregate cloud 230 displays a page of results 
232 aggregated by the aggregate cloud 230. For instance 
aggregate cloud 234 aggregates the results for the reasons for 
visit cloud, such as cloud 236. 
0034. Described embodiments provide techniques for 
generating display groups to provide visualizations of quali 
fying content instances satisfying a search criteria based on 
attributes of the qualifying content instances that are used to 
determine what qualifying content instances appear in the 
visualization of the display group and the appearance of tags 
representing the qualifying content instances. 
0035. The described operations may be implemented as a 
method, apparatus or computer program product using stan 
dard programming and/or engineering techniques to produce 
Software, firmware, hardware, or any combination thereof. 
Accordingly, aspects of the embodiments may take the form 
of an entirely hardware embodiment, an entirely software 
embodiment (including firmware, resident software, micro 
code, etc.) or an embodiment combining software and hard 
ware aspects that may all generally be referred to herein as a 
“circuit,” “module' or “system.” Furthermore, aspects of the 
embodiments may take the form of a computer program prod 
uct embodied in one or more computer readable medium(s) 
having computer readable program code embodied thereon. 
0036) Any combination of one or more computer readable 
medium(s) may be utilized. The computer readable medium 
may be a computer readable signal medium or a computer 
readable storage medium. A computer readable storage 
medium may be, for example, but not limited to, an elec 
tronic, magnetic, optical, electromagnetic, infrared, or semi 
conductor System, apparatus, or device, or any Suitable com 
bination of the foregoing. More specific examples (a non 
exhaustive list) of the computer readable storage medium 
would include the following: an electrical connection having 
one or more wires, a portable computer diskette, a hard disk, 
a random access memory (RAM), a read-only memory 
(ROM), an erasable programmable read-only memory 
(EPROM or Flash memory), an optical fiber, a portable com 
pact disc read-only memory (CD-ROM), an optical storage 
device, a magnetic storage device, or any suitable combina 
tion of the foregoing. In the context of this document, a 
computer readable storage medium may be any tangible 
medium that can contain or store a program for use by or in 
connection with an instruction execution system, apparatus, 
or device. 

0037. A computer readable signal medium may include a 
propagated data signal with computer readable program code 
embodied therein, for example, in baseband or as part of a 
carrier wave. Such a propagated signal may take any of a 
variety of forms, including, but not limited to, electro-mag 
netic, optical, or any Suitable combination thereof. A com 
puter readable signal medium may be any computer readable 
medium that is not a computer readable storage medium and 
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that can communicate, propagate, or transport a program for 
use by or in connection with an instruction execution system, 
apparatus, or device. 
0038 Program code embodied on a computer readable 
medium may be transmitted using any appropriate medium, 
including but not limited to wireless, wireline, optical fiber 
cable, RF, etc., or any Suitable combination of the foregoing. 
0039 Computer program code for carrying out operations 
for aspects of the present invention may be written in any 
combination of one or more programming languages, includ 
ing an object oriented programming language such as Java, 
Smalltalk, C++ or the like and conventional procedural pro 
gramming languages, such as the “C” programming language 
or similar programming languages. The program code may 
execute entirely on the user's computer, partly on the user's 
computer, as a stand-alone software package, partly on the 
user's computer and partly on a remote computer or entirely 
on the remote computer or server. In the latter scenario, the 
remote computer may be connected to the user's computer 
through any type of network, including a local area network 
(LAN) or a wide area network (WAN), or the connection may 
be made to an external computer (for example, through the 
Internet using an Internet Service Provider). 
004.0 Aspects of the present invention are described above 
with reference to flowchart illustrations and/or block dia 
grams of methods, apparatus (systems) and computer pro 
gram products according to embodiments of the invention. It 
will be understood that each block of the flowchart illustra 
tions and/or block diagrams, and combinations of blocks in 
the flowchart illustrations and/or block diagrams, can be 
implemented by computer program instructions. These com 
puter program instructions may be provided to a processor of 
a general purpose computer, special purpose computer, or 
other programmable data processing apparatus to produce a 
machine, such that the instructions, which execute via the 
processor of the computer or other programmable data pro 
cessing apparatus, create means for implementing the func 
tions/acts specified in the flowchart and/or block diagram 
block or blocks. 

0041. These computer program instructions may also be 
stored in a computer readable medium that can direct a com 
puter, other programmable data processing apparatus, or 
other devices to function in a particular manner, such that the 
instructions stored in the computer readable medium produce 
an article of manufacture including instructions which imple 
ment the function/act specified in the flowchart and/or block 
diagram block or blocks. 
0042. The computer program instructions may also be 
loaded onto a computer, other programmable data processing 
apparatus, or other devices to cause a series of operational 
steps to be performed on the computer, other programmable 
apparatus or other devices to produce a computer imple 
mented process such that the instructions which execute on 
the computer or other programmable apparatus provide pro 
cesses for implementing the functions/acts specified in the 
flowchart and/or block diagram block or blocks. 
0043. The terms “an embodiment”, “embodiment, 
"embodiments', “the embodiment”, “the embodiments', 
“one or more embodiments', 'some embodiments', and “one 
embodiment’ mean “one or more (but not all) embodiments 
of the present invention(s) unless expressly specified other 
wise. 
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0044) The terms “including”, “comprising”, “having and 
variations thereof mean “including but not limited to’, unless 
expressly specified otherwise. 
0045. The enumerated listing of items does not imply that 
any or all of the items are mutually exclusive, unless expressly 
specified otherwise. 
0046. The terms “a”, “an and “the mean “one or more', 
unless expressly specified otherwise. 
0047. Devices that are in communication with each other 
need not be in continuous communication with each other, 
unless expressly specified otherwise. In addition, devices that 
are in communication with each other may communicate 
directly or indirectly through one or more intermediaries. 
0048. A description of an embodiment with several com 
ponents in communication with each other does not imply 
that all such components are required. On the contrary a 
variety of optional components are described to illustrate the 
wide variety of possible embodiments of the present inven 
tion. 
0049 Further, although process steps, method steps, algo 
rithms or the like may be described in a sequential order, Such 
processes, methods and algorithms may be configured to 
work in alternate orders. In other words, any sequence or 
order of steps that may be described does not necessarily 
indicate a requirement that the steps be performed in that 
order. The steps of processes described herein may be per 
formed in any order practical. Further, some steps may be 
performed simultaneously. 
0050. When a single device or article is described herein, 

it will be readily apparent that more than one device/article 
(whether or not they cooperate) may be used in place of a 
single device/article. Similarly, where more than one device 
or article is described herein (whether or not they cooperate), 
it will be readily apparent that a single device/article may be 
used in place of the more than one device or article or a 
different number of devices/articles may be used instead of 
the shown number of devices or programs. The functionality 
and/or the features of a device may be alternatively embodied 
by one or more other devices which are not explicitly 
described as having such functionality/features. Thus, other 
embodiments of the present invention need not include the 
device itself. 
0051. The illustrated operations of the figures show cer 
tain events occurring in a certain order. In alternative embodi 
ments, certain operations may be performed in a different 
order, modified or removed. Moreover, steps may be added to 
the above described logic and still conform to the described 
embodiments. Further, operations described herein may 
occur sequentially or certain operations may be processed in 
parallel. Yet further, operations may be performed by a single 
processing unit or by distributed processing units. 
0052. The elements of the computing environment of FIG. 
1, including the object processor 10, search processor 18, and 
display group manager 24 may be implemented in one or 
more computer systems, such as the computer system 302 
shown in FIG. 11. Computer system/server 302 may be 
described in the general context of computer system execut 
able instructions, such as program modules, being executed 
by a computer system. Generally, program modules may 
include routines, programs, objects, components, logic, data 
structures, and so on that perform particular tasks or imple 
ment particular abstract data types. Computer system/server 
302 may be practiced in distributed cloud computing envi 
ronments where tasks are performed by remote processing 
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devices that are linked through a communications network. In 
a distributed cloud computing environment, program mod 
ules may be located in both local and remote computer system 
storage media including memory storage devices. 
0053 As shown in FIG. 11, the computer system/server 
302 is shown in the form of a general-purpose computing 
device. The components of computer system/server 302 may 
include, but are not limited to, one or more processors or 
processing units 304, a system memory 306, and a bus 308 
that couples various system components including system 
memory 306 to processor 304. Bus 308 represents one or 
more of any of several types of bus structures, including a 
memory bus or memory controller, a peripheral bus, an accel 
erated graphics port, and a processor or local bus using any of 
a variety of bus architectures. By way of example, and not 
limitation, such architectures include Industry Standard 
Architecture (ISA) bus, Micro Channel Architecture (MCA) 
bus, Enhanced ISA (EISA) bus, Video Electronics Standards 
Association (VESA) local bus, and Peripheral Component 
Interconnects (PCI) bus. 
0054 Computer system/server 302 typically includes a 
variety of computer system readable media. Such media may 
be any available media that is accessible by computer system/ 
server 302, and it includes both volatile and non-volatile 
media, removable and non-removable media. 
0055 System memory 306 can include computer system 
readable media in the form of Volatile memory, Such as ran 
dom access memory (RAM) 310 and/or cache memory 312. 
Computer system/server 302 may further include other 
removable/non-removable, volatile/non-volatile computer 
system storage media. By way of example only, storage sys 
tem 313 can be provided for reading from and writing to a 
non-removable, non-volatile magnetic media (not shown and 
typically called a “hard drive”). Although not shown, a mag 
netic disk drive for reading from and writing to a removable, 
non-volatile magnetic disk (e.g., a "floppy disk), and an 
optical disk drive for reading from or writing to a removable, 
non-volatile optical disk such as a CD-ROM, DVD-ROM or 
other optical media can be provided. In Such instances, each 
can be connected to bus 308 by one or more data media 
interfaces. As will be further depicted and described below, 
memory 306 may include at least one program product having 
a set (e.g., at least one) of program modules that are config 
ured to carry out the functions of embodiments of the inven 
tion. 
0056 Program/utility 314, having a set (at least one) of 
program modules 316, may be stored in memory 306 by way 
of example, and not limitation, as well as an operating system, 
one or more application programs, other program modules, 
and program data. Each of the operating system, one or more 
application programs, other program modules, and program 
data or some combination thereof, may include an implemen 
tation of a networking environment. The components of the 
computer 2 may be implemented as program modules 316 
which generally carry out the functions and/or methodologies 
of embodiments of the invention as described herein. The 
components 10, 18, and 24 of the content analytics system 2 
may be implemented in one or more computer systems 302, 
where if they are implemented in multiple computer systems 
302, then the computer systems may communicate over a 
network. 
0057 Computer system/server 302 may also communi 
cate with one or more external devices 318 such as a key 
board, a pointing device, a display 320, etc.; one or more 
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devices that enable a user to interact with computer system/ 
server 12; and/or any devices (e.g., network card, modem, 
etc.) that enable computer system/server 302 to communicate 
with one or more other computing devices. Such communi 
cation can occur via Input/Output (I/O) interfaces 322. Still 
yet, computer system/server 302 can communicate with one 
or more networks Such as a local area network (LAN), a 
general wide area network (WAN), and/or a public network 
(e.g., the Internet) via network adapter 324. As depicted, 
network adapter 324 communicates with the other compo 
nents of computer system/server 302 via bus 308. It should be 
understood that although not shown, other hardware and/or 
Software components could be used in conjunction with com 
puter system/server 302. Examples, include, but are not lim 
ited to: microcode, device drivers, redundant processing 
units, external disk drive arrays, RAID systems, tape drives, 
and data archival storage systems, etc. 
0058. The foregoing description of various embodiments 
of the invention has been presented for the purposes of illus 
tration and description. It is not intended to be exhaustive or 
to limit the invention to the precise form disclosed. Many 
modifications and variations are possible in light of the above 
teaching. It is intended that the scope of the invention be 
limited not by this detailed description, but rather by the 
claims appended hereto. The above specification, examples 
and data provide a complete description of the manufacture 
and use of the composition of the invention. Since many 
embodiments of the invention can be made without departing 
from the spirit and scope of the invention, the invention 
resides in the claims herein after appended. 

1. A computer program product for rendering search 
results, the computer program product comprising a com 
puter readable storage medium having computer readable 
program code embodied therein that executes to perform 
operations, the operations comprising: 

receiving a search request having a search criteria to per 
form with respect to objects having content instances; 

determining the objects having qualifying content 
instances that satisfy the search criteria; 

determining an attribute value of the qualifying content 
instances for a specified attribute; 

determining appearance settings for the qualifying content 
instances based on the determined attribute values, 
wherein the appearance settings vary based on the 
attribute values; 

generating tags indicating the content instances and 
appearance settings for the content instances; 

forming display groups including qualifying content 
instances, wherein each of the display groups is associ 
ated with a different attribute value of the qualifying 
content instances; and 

generating a visualization of the tags in each of the display 
groups to provide visualization of the qualifying content 
instances in the objects according to the appearance 
settings, wherein visualizations of the tags is varied 
based on the determined appearance settings, and 
wherein the content instances in each of the display 
groups are displayed in one display region Such that the 
content instances are displayed in different display 
regions for different display groups. 

2. The computer program product of claim 1, wherein each 
of the visualized tags includes a link to information on the 
object having the qualifying content instance visualized by 
the tag. 
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3. The computer program product of claim 1, wherein the 
tags are visualized in display regions comprising word 
clouds. 

4. (canceled) 
5. The computer program product of claim 1, wherein the 

operations further comprise: 
providing a display group definition comprising an object 

grouping identifying a display group criteria indicating 
objects to group together for one of the display groups, 
the specified attribute for which the attribute value is 
determined, and appearance rules indicating different 
appearance settings for different attribute values, 
wherein the tags for the qualifying content instances in 
the objects satisfying the display group criteria are dis 
played grouped together. 

6. The computer program product of claim 1, wherein the 
operations further comprise: 

determining a group number, wherein each of the display 
groups includes tags for qualifying content instances for 
up to the group number of objects; and 

including at least one of the generated display regions on a 
page of search results. 

7. The computer program product of claim 1, wherein the 
attribute used to vary the appearance of the tags is a member 
of a group of attributes consisting of a frequency of the 
qualifying content instances in the object; a correlation of the 
qualifying content instances to the search criteria; a degree to 
which the qualifying content instance makes the object dif 
ferent from content instances in other objects; a correlation of 
the qualifying content instance to an aggregation of search 
requests; and an extent to which the qualifying content 
instance comprises a proper name. 

8. The computer program product of claim 1, wherein 
generating the visualization of the display groups comprises: 

a first cloud displaying tags based on a correlation of the 
qualifying content instances to the search criteria, 
wherein the appearance settings of the tags vary based 
on a strength of the correlation of the qualifying content 
instances to the search criteria; 

a second cloud displaying tags based on a frequency of an 
occurrence of the qualifying content instances in the 
object, wherein the appearance settings of the tags vary 
based on the frequency of the occurrences of qualifying 
content instances in the object; and 

a third cloud including tags of qualifying content instances 
that make the object different from the qualifying con 
tent instances in other of the objects, wherein the appear 
ance settings of the qualifying content instances vary 
based on a strength of the extent to which the qualifying 
content instances makes the object different from the 
other objects having qualifying content instances. 

9. The computer program product of claim 1, wherein the 
operations further comprise: 

performing analytics on the determined objects to deter 
mine annotations for the qualifying content instances of 
the objects; and 

determining the objects having annotations of an annota 
tion type, wherein the specified attribute comprises the 
annotation type, and wherein the generated tags are for 
the qualifying content instances having annotation val 
ues corresponding to the annotation type, wherein the 
appearance settings of the tags vary based on the anno 
tation of the annotation type associated with the quali 
fying content instances. 
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10. The computer program product of claim 9, wherein the 
appearance settings of the tags vary based on a frequency of 
the content instances associated with annotations of the anno 
tation type or a correlation of the content instances associated 
with the annotations of the annotation type and the search 
criteria. 

11. The computer program product of claim 9, wherein the 
annotation type is a member of a set of annotations types 
consisting of: 

a tone annotation indicating an author tone of a context in 
which the qualifying content instances are used, wherein 
the attribute values used to vary the appearance settings 
comprise different tones of the context of the qualifying 
content instances; 

a noun phrase annotation identifying content instances 
used in forming noun phrases, wherein the attribute 
value indicates a frequency of an occurrence of the 
qualifying content instances within noun phrases; 

a named entity annotation indicating qualifying content 
instances forming person names, organizations and 
locations, wherein the attribute values indicate a fre 
quency of an occurrence of the named entity in the 
object; and 

a time based annotation identifying qualifying content 
instances comprising time based information, wherein 
the attribute value indicates a chronological time of the 
qualifying content instance, and wherein the appearance 
settings indicate a display of the tag on a time line 
according to an ordering of the chronological times 
associated with the qualifying content instances. 

12. The computer program product of claim 9, wherein the 
operations further comprise: 

displaying a plurality of word clouds for different annota 
tion types, wherein each of the word clouds is associated 
with one of the annotation types and displayStags for the 
qualifying content instances, in at least one of the 
objects, associated with the annotation of the annotation 
type of the word cloud. 

13. A system, comprising: 
a processor; and 
a computer readable storage medium having computer 

readable program code executed by the processor to 
perform operations, the operations comprising: 
receiving a search request having a search criteria to 

perform with respect to objects having content 
instances; 

determining the objects having qualifying content 
instances that satisfy the search criteria; 

determining an attribute value of the qualifying content 
instances for a specified attribute; 

determining appearance settings for the qualifying con 
tent instances based on the determined attribute val 
ues, wherein the appearance settings vary based on 
the attribute values; 

generating tags indicating the content instances and 
appearance settings for the content instances; 

forming display groups including qualifying content 
instances, wherein each of the display groups is asso 
ciated with a different attribute value of the qualifying 
content instances; and 

generating a visualization of the tags in each of the 
display groups to provide visualization of the quali 
fying content instances in the objects according to the 
appearance settings, wherein visualizations of the 
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tags is varied based on the determined appearance 
settings, and wherein the content instances in each of 
the display groups are displayed in one display region 
Such that the content instances are displayed in differ 
ent display regions for different display groups. 

14. The system of claim 13, wherein each of the visualized 
tags includes a link to information on the object having the 
qualifying content instance visualized by the tag. 

15. The computer program product of claim 1, wherein the 
tags are visualized in display regions comprising word 
clouds. 

16. (canceled) 
17. The system of claim 13, wherein the operations further 

comprise: 
providing a display group definition comprising an object 

grouping identifying a display group criteria indicating 
objects to group together for one of the display groups, 
the specified attribute for which the attribute value is 
determined, and appearance rules indicating different 
appearance settings for different attribute values, 
wherein the tags for the qualifying content instances in 
the objects satisfying the display group criteria are dis 
played grouped together. 

18. The system of claim 13, wherein the operations further 
comprise: 

performing analytics on the determined objects to deter 
mine annotations for the qualifying content instances of 
the objects; and 

determining the objects having annotations of an annota 
tion type, wherein the specified attribute comprises the 
annotation type, and wherein the generated tags are for 
the qualifying content instances having annotation val 
ues corresponding to the annotation type, wherein the 
appearance settings of the tags vary based on the anno 
tation of the annotation type associated with the quali 
fying content instances. 

19. The system of claim 18, wherein the appearance set 
tings of the tags vary based on a frequency of the content 
instances associated with annotations of the annotation type 
or a correlation of the content instances associated with the 
annotations of the annotation type and the search criteria. 

20. The system of claim 18, wherein the operations further 
comprise: 

displaying a plurality of word clouds for different annota 
tion types, wherein each of the word clouds is associated 
with one of the annotation types and displayStags for the 
qualifying content instances, in at least one of the 
objects, associated with the annotation of the annotation 
type of the word cloud. 

21. The system of claim 13, wherein the operations further 
comprise: 

determining a group number, wherein each of the display 
groups group includes tags for qualifying content 
instances for up to the group number of objects; and 

including at least one of the generated display regions on a 
page of search results. 

22. The system of claim 13, wherein the attribute used to 
vary the appearance of the tags is a member of a group of 
attributes consisting of a frequency of the qualifying content 
instances in the object; a correlation of the qualifying content 
instances to the search criteria; a degree to which the quali 
fying content instance makes the object different from con 
tent instances in other objects; a correlation of the qualifying 
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content instance to an aggregation of search requests; and an 
extent to which the qualifying content instance comprises a 
proper name. 

23. The system of claim 13, wherein generating the visu 
alization of the display groups comprises: 

a first cloud displaying tags based on a correlation of the 
qualifying content instances to the search criteria, 
wherein the appearance settings of the tags vary based 
on a strength of the correlation of the qualifying content 
instances to the search criteria; 

a second cloud displaying tags based on a frequency of an 
occurrence of the qualifying content instances in the 
object, wherein the appearance settings of the tags vary 
based on the frequency of the occurrences of qualifying 
content instances in the object; and 

a third cloud including tags of qualifying content instances 
that make the object different from the qualifying con 
tent instances in other of the objects, wherein the appear 
ance settings of the qualifying content instances vary 
based on a strength of the extent to which the qualifying 
content instances makes the object different from the 
other objects having qualifying content instances. 

24. The system of claim 18, wherein the annotation type is 
a member of a set of annotations types consisting of: 
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a tone annotation indicating an author tone of a context in 
which the qualifying content instances are used, wherein 
the attribute values used to vary the appearance settings 
comprise different tones of the context of the qualifying 
content instances: 

a noun phrase annotation identifying content instances 
used in forming noun phrases, wherein the attribute 
Value indicates a frequency of an occurrence of the 
qualifying content instances within noun phrases; 

a named entity annotation indicating qualifying content 
instances forming person names, organizations and 
locations, wherein the attribute values indicate a fre 
quency of an occurrence of the named entity in the 
object; and 

a time based annotation identifying qualifying content 
instances comprising time based information, wherein 
the attribute value indicates a chronological time of the 
qualifying content instance, and wherein the appearance 
settings indicate a display of the tag on a time line 
according to an ordering of the chronological times 
associated with the qualifying content instances. 


