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(57) ABSTRACT 

In a method for automated hyperlinking, a computer receives 
user input specifying a set of character sequence columns in 
a table to use for character sequence comparison. The com 
puter detects Whether a character sequence entered into an 
electronic communication in a user interface on a display 
matches one or more character sequences in ?elds of the set of 
character sequence columns. Responsive to the character 
sequence matching a single character sequence of the one or 
more character sequences in the ?elds of the set of character 
sequence columns, the computer retrieves, from an associated 
link ?eld in the table, a hyperlink associated With the single 

Int. Cl. character sequence. The computer inserts the hyperlink into 
G06F 17/00 (2006.01) the electronic communication. 
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DATABASE FIELD EXTRACTION FOR 
CONTEXTUAL COLLABORATION 

TECHNICAL FIELD 

[0001] The present application relates generally to an 
improved data processing apparatus and method and more 
speci?cally to an improved data processing apparatus and 
method for database ?eld extraction for contextual collabo 
ration. 

BACKGROUND 

[0002] In computing, a hyperlink (or link) is a reference to 
a document that a reader may directly folloW, or that is fol 
loWed automatically. A hyperlink points to a Whole document 
or to a speci?c element Within a document. Hypertext is text 
With hyperlinks. A software system for vieWing and creating 
hypertext is a hypertext system, and to create a hyperlink is to 
hyperlink (or simply to link). A user folloWing hyperlinks is 
said to navigate or broWse the hypertext. A hyperlink has an 
anchor, Which is the location Within a document from Which 
the hyperlink may be folloWed; the document containing, a 
hyperlink is knoWn as its source document. The target of a 
hyperlink is the document, or location Within a document, to 
Which the hyperlink leads. Users may activate and folloW the 
link When its anchor is shoWn; usually by touching or clicking 
on the anchor With a pointing device. FolloWing the link has 
the effect of displaying its target, often With its context. 

SUMMARY 

[0003] in one illustrative embodiment, a method, in a com 
puter, is provided for automated hyperlinking. The method 
comprises a computer receiving user input specifying a set of 
character sequence columns in a table to use for character 
sequence comparison. The method further comprises the 
computer detecting Whether a character sequence entered into 
an electronic communication in a user interface on a display 

matches one or more character sequences in ?elds of the set of 
character sequence columns. The method further comprises, 
responsive to the character sequence matching a single char 
acter sequence of the one or more character sequences in the 
?elds of the set of character sequence columns, the computer 
retrieving, from an associated link ?eld in the table, a hyper 
link associated With the single character sequence. The 
method further comprises the computer inserting the hyper 
link into the electronic communication. 
[0004] In another illustrative embodiment, a computer pro 
gram product for automated hyperlinking is provided. The 
computer program product comprises one or more computer 
readable storage devices and program instructions, stored on 
at least one of the one or more computer-readable tangible 
storage devices, to receive user input specifying a set of 
character sequence columns in a table to use for character 
sequence comparison. The computer program product further 
comprises program instructions, stored on at least one of the 
one or more computer-readable tangible storage devices, to 
detect Whether a character sequence entered into an electronic 
communication in a user interface on a display matches one or 

more character sequences in ?elds of the set of character 
sequence columns. Still further, the computer program prod 
uct comprises program instructions, stored on at least one of 
the one or more computer-readable tangible storage devices, 
to, responsive to the character sequence matching a single 
character sequence of the one or more character sequences in 
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the ?elds of the set of character sequence columns, retrieve, 
from an associated link ?eld in the table, a hyperlink associ 
ated With the single character sequence. Moreover, the com 
puter program product comprises program instructions, 
stored on at least one of the one or more computer-readable 

tangible storage devices, to insert the hyperlink into the elec 
tronic communication. 

[0005] In yet another illustrative embodiment a computer 
system for automated hyperlinking is provided. The com 
puter system comprises one or more processors, one or more 

computer-readable memories, and one or more computer 
readable tangible storage devices. The computer system fur 
ther comprises program instructions, stored on at least one of 
the one or more computer-readable tangible storage devices 
for execution by at least one of the one or more processors via 
at least one of the one or more memories, to receive user input 
specifying a set of character sequence columns in a table to 
use for character sequence comparison. Still further, the com 
puter system comprises program instructions, stored on at 
least one of the one or more computer-readable tangible stor 
age devices for execution by at least one of the one or more 
processors via at least one of the one or more memories, to 
detect Whether a character sequence entered into an electronic 
communication in a user interface on a display matches one or 

more character sequences in ?elds of the set of character 
sequence columns. In addition, the computer system com 
prises program instructions, stored on at least one of the one 
or more computer-readable tangible storage devices for 
execution by at least one of the one or more processors via at 
least one of the one or more memories, to, responsive to the 
character sequence matching a single character sequence of 
the one or more character sequences in the ?elds of the set of 
character sequence columns, retrieve, from an associated link 
?eld in the table, a hyperlink associated With the single char 
acter sequence. Moreover, the computer system comprises 
program instructions, stored on at least one of the one or more 
computer-readable tangible storage devices for execution by 
at least one of the one or more processors via at least one of the 

one or more memories, to insert the hyperlink into the elec 
tronic communication. 

[0006] These and other features and advantages of the 
present invention Will be described in, or Will become appar 
ent to those of ordinary skill in the art in vieW of, the folloWing 
detailed description of the example embodiments of the 
present invention. 

BRIEF DESCRIPTION OF THE SEVERAL 
VIEWS OF THE DRAWINGS 

[0007] The invention, as Well as a preferred mode of use 
and further objectives and advantages thereof, Will best be 
understood by reference to the folloWing detailed description 
of illustrative embodiments When read in conjunction With 
the accompanying draWings, Wherein: 
[0008] FIG. 1 depicts a pictorial representation of an 
example distributed data processing system in Which aspects 
of the illustrative embodiments may be implemented; 

[0009] FIG. 2 is a block diagram of an example data pro 
cessing system in Which aspects of the illustrative embodi 
ments may be implemented; 

[0010] FIG. 3 depicts a functional block diagram of an 
automated hyperlink program in accordance With an illustra 
tive embodiment; 
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[0011] FIG. 4 depicts an exemplary scenario ofthe use ofan 
automated hyperlink program in accordance with an illustra 
tive embodiment; and 
[0012] FIG. 5 depicts a ?owchart of the operation per 
formed by an automated hyperlinking program in accordance 
with an illustrative embodiment. 

DETAILED DESCRIPTION 

[0013] Currently, when a user wants to provide a link to 
external data within an electronic communication that the 
user is currently generating, the user has to retrieve the link 
for the external data separately and paste the link to the 
external data in the electronic communication. For example, 
to include a link to a document in a database within an instant 

messaging session, the user has to access the database, select 
the document, left mouse click, select “copy as document 
link”, go back to the instant messaging session, and manually 
paste the link within the messaging session. 
[0014] Presently, there is no mechanism to automatically 
detect that the user is interested in linking to external data and 
automatically pasting a link to the external data within the 
electronic communication for the user. Such a system is 
needed to enhance user ef?ciency. Thus, the illustrative 
embodiments provide for using an indexed ?eld in a data store 
to automatically insert a link to external data. In response to 
determining that a value that entered into the electronic com 
munication matches data stored in an index ?eld, a link to the 
original data is automatically inserted into the electronic 
communication. 
[0015] As will be appreciated by one skilled in the art, 
aspects of the present invention may be embodied as a system, 
method, or computer program product. Accordingly, aspects 
of the present invention may take the form of an entirely 
hardware embodiment, an entirely software embodiment (in 
cluding ?rmware, resident software, micro-code, etc.) or an 
embodiment combining software and hardware aspects that 
may all generally be referred to herein as a “circuit,” “mod 
ule” or “system,” Furthermore, aspects of the present inven 
tion may take the form of a computer program product 
embodied in any one or more computer readable medium(s) 
having computer usable program code embodied thereon. 
[0016] 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, device, or any suitable combi 
nation of the foregoing. More speci?c 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 
(ROW, an erasable programmable read-only memory 
(EPROM or Flash memory), an optical ?ber, a portable com 
pact disc read-only memory (CDROM), 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. 

[0017] A computer readable signal medium may include a 
propagated data signal with computer readable program code 
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embodied therein, for example, in a 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 
that can communicate, propagate, or transport a program for 
use by or in connection with an instruction execution system, 
apparatus, or device. 

[0018] Program code embodied on a computer readable 
medium may be transmitted using any appropriate medium, 
including but not limited to wireless, optical ?ber cable, radio 
frequency (RF), etc., or any suitable combination thereof. 
[0019] 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 JavaTM, 
SmalltalkTM, C++, or the like, and conventional procedural 
programming languages, such as the “C” programming lan 
guage or similar programming languages. Java and all Java 
based trademarks and logos are trademarks or registered 
trademarks of Oracle and/ or its a?iliates. The program code 
may execute entirely on the user’s computer, partly on the 
user’s computer, as a stand-alone software package, par on 
the user’s computer and partly on a remote computer, or 
entirely on the remote computer or server. In the latter sce 
nario, 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 con 
nection may be made to an external computer (for example, 
through the Internet using an Internet Service Provider). 
[0020] Aspects of the present invention are described 
below with reference to ?owchart illustrations and/or block 
diagrams of methods, apparatus (systems) and computer pro 
gram products according to the illustrative embodiments of 
the invention. It will be understood that each block of the 
?owchart illustrations and/or block diagrams, and combina 
tions of blocks in the ?owchart illustrations and/or block 
diagrams, can be implemented by computer program instruc 
tions. These computer 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 program 
mable data processing apparatus, create means for imple 
menting the functions/acts speci?ed in the ?owchart and/or 
block diagram block or blocks. 

[0021] 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 that imple 
ment the function/ act speci?ed in the ?owchart and/ or block 
diagram block or blocks. 

[0022] 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 speci?ed in the 
?owchart and/or block diagram block or blocks. 
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[0023] The illustrative embodiments may be utilized in 
many different types of data processing environments. In 
order to provide a context for the description of the speci?c 
elements and functionality of the illustrative embodiments, 
FIGS. 1 and 2 are provided hereafter as example environ 
ments in Which aspects of the illustrative embodiments may 
be implemented. It should be appreciated that FIGS. 1 and 2 
are only examples and are not intended to assert or imply any 
limitation With regard to the environments in Which aspects or 
embodiments of the present invention may be implemented. 
Many modi?cations to the depicted environments may be 
made Without departing from the spirit and scope of the 
present invention. 
[0024] FIG. 1 depicts a pictorial representation of an 
example distributed data processing system in Which aspects 
of the illustrative embodiments may be implemented. Distrib 
uted data processing system 100 may include a netWork of 
computers in Which aspects of the illustrative embodiments 
may be implemented. The distributed data processing system 
100 contains at least one netWork 102, Which is the medium 
used to provide communication links betWeen various 
devices and computers connected together Within distributed 
data processing system 100. The netWork 102 may include 
connections, such as Wire, Wireless communication links, or 
?ber optic cables. 
[0025] In the depicted example, server 104 and server 106 
are connected to netWork 102 along With storage unit 108. In 
addition, clients 110, 112, and 114 are also connected to 
network 102. These clients 110, 112, and 114 may be, for 
example, personal computers, netWork computers, or the like. 
In the depicted example, server 104 provides data, such as 
boot ?les, operating system images, and applications to the 
clients 110, 112, and 114. Clients 110, 112, and 114 are 
clients to server 104 in the depicted example. Distributed data 
processing system 100 may include additional servers, cli 
ents, and other devices not shoWn. 
[0026] Client 110 may include an electronic communica 
tion application 116, Which may be any type of electronic 
communication application, such as instant messaging, 
email, text editor, or the like. Client 110 may further include 
an automated hyperlink program 118, Which is communica 
tively coupled to electronic communication application 116 
and a storage device, such as storage device 108 or a storage 
device internal to client 110 (not shoWn). Automated hyper 
link program 118 enables a user using electronic communi 
cation application 116 to automatically generate a link to 
external data and automatically insert the link into an elec 
tronic communication, thereby not requiring the user to 
manually insert the link into the electronic communication. 
While in FIG. 1, client 110 includes electronic communica 
tion application 116 and automated hyperlink program 118, 
in other embodiments, any of servers 104 and 106 and clients 
110, 112, and 114 may include one or both of electronic 
communication application 116 and automated hyperlink 
program 118. 

[0027] In the depicted example, distributed data processing 
system 100 is the Internet With netWork 102 representing a 
WorldWide collection of netWorks and gateWays that use the 
Transmission Control Protocol/Internet Protocol (TCP/IP) 
suite of protocols to communicate With one another. At the 
heart of the Internet is a backbone of high-speed data com 
munication lines betWeen major nodes or host computers, 
consisting of thousands of commercial, governmental, edu 
cational and other computer systems that route data and mes 
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sages. Of course, the distributed data processing system 100 
may also be implemented to include a number of different 
types of netWorks, such as for example, an intranet, a local 
area netWork (LAN), a Wide area netWork (WAN), or the like. 
As stated above, FIG. 1 is intended as an example, not as an 
architectural limitation for different embodiments of the 
present invention, and therefore, the particular elements 
shoWn in FIG. 1 should not be considered limiting With regard 
to the environments in Which the illustrative embodiments of 
the present invention may be implemented. 
[0028] FIG. 2 is a block diagram of an example data pro 
cessing system in Which aspects of the illustrative embodi 
ments may be implemented. Data processing system 200 is an 
example of a computer, such as server 104 or 106 or client 
110, 112, or 114 in FIG. 1, in Which computer usable code or 
instructions implementing the processes for illustrative 
embodiments of the present invention may be located. 
[0029] In the depicted example, data processing system 200 
employs a hub architecture including north bridge and 
memory controller hub (NB/MCH) 202 and south bridge and 
input/output (I/O) controller hub (SB/ICH) 204. Processing 
unit 206, main memory 208, and graphics processor 210 are 
connected to NB/MCH 202. Graphics processor 210 may be 
connected to NB/MCH 202 through an accelerated graphics 
port (AGP). 
[0030] In the depicted example, local area netWork (LAN) 
adapter 212 connects to SB/ICH 204. Audio adapter 216, 
keyboard and mouse adapter 220, modern 222, read only 
memory (ROM) 224, universal serial bus (USB) ports and 
other communication ports 232, and PCI/PCIe devices 234 
connect to SB/ICH 204 through bus 238. PCI/PCIe devices 
234 may include, for example, Ethernet adapters, add-in 
cards, and PC cards for notebook computers. PCI uses a card 
bus controller, While PCIe does not. ROM 224 may be, for 
example, a ?ash basic input/output system (BIOS). 
[0031] HDD 226 and CD-ROM drive 230 connect to 
SB/ICH 204 through bus 240. HDD 226 and CD-ROM drive 
230 may use, for example, an integrated drive electronics 
(IDE) or serial advanced technology attachment (SATA) 
interface. Super I/O (SIO) device 236 may be connected to 
SB/ICH 204 through bus 238. 
[0032] An operating system runs on processing unit 206. 
The operating system coordinates and provides control of 
various components Within the data processing system 200 in 
FIG. 2. As a client, the operating system may be a commer 
cially available operating system such as Microsoft® Win 
doWs 7®. Microsoft and WindoWs 7 are trademarks of 
Microsoft Corporation in the United States, other countries, 
or both. An object-oriented programming system, such as the 
JavaTM programming system, may run in conjunction With the 
operating system and provides calls to the operating system 
from JavaTM programs or applications executing on data pro 
cessing system 200. 
[0033] As a server, data processing system 200 may be, for 
example, an IBM® eServerTM System p® computer system, 
running the Advanced Interactive Executive (AIX®) operat 
ing system or the LINUX® operating system. Linux is a 
registered trademark of Linus Torvalds in the United States, 
other countries, or both. Data processing system 200 may be 
a symmetric multiprocessor (SMP) system including a plu 
rality of processors in processing unit 206. Alternatively, a 
single processor system may be employed. 
[0034] Program instructions for the operating system, the 
object-oriented programming system, and applications or 
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programs, such as electronic communication application 116 
depicted in FIG. 1 and automated hyperlink program 118 
depicted in FIG. 1, are located on one or more storage devices, 
such as HDD 226 or CD-ROM drive 230, and may be loaded 
into one or more computer-readable memories, such as main 
memory 208 or ROM 224, for execution by processing unit 
206. 

[0035] A bus system, such as bus 238 or bus 240 as shoWn 
in FIG. 2, may be comprised of one or more buses. Of course, 
the bus system may be implemented using any type of com 
munication fabric or architecture that provides for a transfer 
of data betWeen different components or devices attached to 
the fabric or architecture. A communication unit, such as 
modern 222 or netWork adapter 212 of FIG. 2, may include 
one or more devices used to transmit and receive data. A 

memory may be, for example, main memory 208, ROM 224, 
or a cache such as found in NB/MCH 202 in FIG. 2. 

[0036] Those of ordinary skill in the art Will appreciate that 
the hardWare in FIGS. 1 and 2 may vary depending on the 
implementation. Other internal hardWare or peripheral 
devices, such as ?ash memory, equivalent non-volatile 
memory, or optical disk drives and the like, may be used in 
addition to or inplace of the hardWare depicted in FIGS. 1 and 
2. Also, the processes of the illustrative embodiments may be 
applied to a multiprocessor data processing system, other 
than the SMP system mentioned previously, Without depart 
ing from the spirit and scope of the present invention. 
[0037] Moreover, the data processing system 200 may take 
the form of any of a number of different data processing 
systems including client computing devices, server comput 
ing devices, a tablet computer, laptop computer, telephone or 
other communication device, a personal digital assistant 
(PDA), or the like. In some illustrative examples, data pro 
cessing system 200 may be a portable computing device that 
is con?gured With ?ash memory to provide non-volatile 
memory for storing operating system ?les and/ or user-gener 
ated data, for example. Essentially, data processing system 
200 may be any knoWn or later developed data processing 
system Without architectural limitation. 
[0038] Again, the illustrative embodiments enable a user 
using an electronic communication application to automati 
cally generate a link to external data and automatically insert 
the link into an electronic communication, thereby not requir 
ing the user to manually insert the link into the electronic 
communication. The electronic communication application 
may be any type of electronic communication application, 
such as instant messaging, email, text editor, or the like. As 
such, FIG. 3 depicts a functional block diagram of an auto 
mated hyperlink program in accordance With an illustrative 
embodiment. Computer 300 comprises an automated hyper 
link program 302 that is communicatively coupled to both 
electronic communication application 304 and storage 306. 
Computer 300 is an example of data processing system 200 
depicted in FIG. 2, and automated hyperlink program 3 02 and 
electronic communication application 304 are examples of 
automated hyperlink program 118 and electronic communi 
cation application 116 depicted in FIG. 1, respectively. 
[0039] Table generation logic 308 Within automated hyper 
link program 302, When executed by a processing unit Within 
computer 300, generates and populates linking table 310. In 
one embodiment, table generation logic 308 generates and 
populates linking table 310 by receiving user input that speci 
?es one or more character sequences 312, Which table gen 
eration logic 308 stores in the ?elds of character sequence 
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columns 320 of linking table 310. That is, the user may 
specify character sequences pertaining to a document title, an 
author, a presentation forum, associated text, or the like. Table 
generation logic 308 designates one or more of character 
sequence columns 320 as searchable columns that may be 
used to compare With character sequences entered into elec 
tronic communication application 304, Which Will be 
described in detail beloW. Associated With each roW in linking 
table 310, table generation logic 308 also receives user input 
that speci?es an associated link 314 to external data that Will 
be inserted into an electronic communication in the event that 
an associated character sequence from character sequences 
312 in a particular roW of linking table 310 is detected When 
the user generates an electronic communication. Associated 
links 314 may be hyperlinks that are, for example, Intranet 
links, Internet links, internal server links, links to locally 
stored documents, or the like. Additionally, one or more of 
associated links 314 may each refer to a dynamically gener 
ated document that is generated directly from one or more 
?elds of linking table 310. That is, table generation logic 308 
may receive user input that includes text. One or more of 
associated links 314 may each refer to a script in the text that, 
once executed, dynamically generates a document including 
information that Would otherWise be retrieved from the Inter 
net, Intranet, intemal server, or the like. Table generation 
logic 308 stores each associated link 314 in a ?eld of an 
associated link column 322 of linking table 310. 

[0040] After table generation logic 308 populates linking 
table 310 With one or more character sequences 312 and 
associated links 314, character sequence recognition logic 
316, When executed by the processing unit in computer 300, 
may prompt the user to specify one or more of character 
sequence columns 320 as the columns that should be used for 
character sequence comparison. From this point, character 
sequence recognition logic 316 scans all electronic commu 
nications generated by the user using electronic communica 
tion application 304. That is, character sequence recognition 
logic 316 scans all text entered into a user interface (e.g., a 
graphical user interface) on a display device coupled to com 
puter 300 by the user into electronic communication applica 
tion 304, either by typing the text, using automated speech 
recognition softWare, or the like, in order to detect character 
sequences that are similar to character sequences 312 in the 
one or more of character sequence columns 320 of linking 
table 310 speci?ed by the user. Character sequence recogni 
tion logic 316 may also scan the text for tags, shortcut anno 
tations, or the like, that may be entered by the user into 
electronic communication application 304. That is, When 
entering text into electronic communication application 304, 
the user may provide tags or shortcut text that character 
sequence recognition logic 316 recogniZes and treats similar 
to character sequences 312 in the one or more of character 
sequence columns 320 of linking table 310 speci?ed by the 
user, With the added feature of automatically replacing the 
tags or shortcuts With longer text strings speci?ed by the user 
in linking table 310. Character sequence recognition logic 
316 may scan the text as it is entered into electronic commu 
nication application 304 or When the user provides a request 
to character sequence recognition logic 316 that a scan is to be 
performed. 
[0041] As character sequence recognition logic 316 scans 
the text, character sequence recognition logic 316 identi?es 
character sequences in the text. The term “character 
sequences”, as used in this disclosure, refers to sequences of 
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characters, tags, shortcuts, and/or the like. Character 
sequence recognition logic 316 compares the identi?ed char 
acter sequences to character sequences 312 in the one or more 
of character sequence columns 320 of linking table 310 speci 
?ed by the user. Character sequence recognition logic 316 
may detect an exact matching character sequence or multiple 
matching character sequences in the character sequences 312 
in the one or more of character sequence columns 320 speci 
?ed by the user. If character sequence recognition logic 316 
detects an exact matching character sequence, character 
sequence recognition logic 316 noti?es link retrieval and 
insertion logic 318 to insert an associated link 314 associated 
With the character sequence 312 in the one or more of char 
acter sequence columns 320 speci?ed by the user that exactly 
matches an identi?ed character sequence. Link retrieval and 
insertion logic 318, When executed by the processing unit in 
computer 300, then retrieves the associated link 314 associ 
ated With the character sequence 312 in the one or more of 
character sequence columns 320 speci?ed by the user that 
exactly matches the identi?ed character sequence and auto 
matically inserts the associated link 314 so that the associated 
link is readily identi?able as being associated With the iden 
ti?ed character sequence in the electronic communication 
generated in electronic communication application 304. That 
is, link retrieval and insertion logic 318 may insert the asso 
ciated link immediately after the identi?ed character 
sequence, may place a colon after the identi?ed character 
sequence and then insert the associated link 314 after the 
colon, may insert a line return and then insert the associated 
link 314, or may insert the associated link by some other 
means that otherWise identi?es the associated link 314 is 
associated With the identi?ed character sequence. 

[0042] If character sequence recognition logic 316 detects 
multiple matching character sequences in the character 
sequences 312 in the one or more of character sequence 
columns 320 of linking table 310 speci?ed by the user, char 
acter sequence recognition logic 316 may present the mul 
tiple matching character sequences to the user so that the user 
may select one of the presented multiple matching character 
sequences. Responsive to the user selecting one of the pre 
sented multiple matching character sequences, character 
sequence recognition logic 316 noti?es link retrieval and 
insertion logic 318 to insert, an associated link 314 associated 
With the selected one of the presented multiple matching 
character sequences. Link retrieval and insertion logic 318 
then retrieves the associated link 314 associated With the 
selected one of the presented multiple matching sequences 
and automatically inserts the associated link 314 so that the 
associated link 314 is readily identi?able as being associated 
With the identi?ed character sequence in the electronic com 
munication generated in electronic communication applica 
tion 304. 

[0043] In instances Where the associated link 314 refers to 
a ?le that is locally stored on computer 300 or stored in a 
manner that may not be immediately accessible to the partici 
pant to Which the associated link 314 is being sent, then link 
retrieval and insertion logic 318 may execute a background 
replication process that makes the ?le immediately available 
via a shared system like the Internet or Intranet, or link 
retrieval and insertion logic 318 may doWnload and encapsu 
late the ?le With the electronic communication When it is sent 
to the other participant so that the other participant Will have 
access to the ?le. In addition, link retrieval and insertion logic 
318 may secure any ?le sent to another participant using any 
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currently knoWn or future envisioned method. That is, link 
retrieval and insertion logic 318 may encrypt or secure ?les 
that are accessed using the associated link 314 in a fashion 
such that, When accessed by another participant, the ?le may 
be presented to the user as read-only, not printable, unable to 
be captured, or the like. In some instances, When a user is 
attempting to perform functions such as print, save, or the 
like, of secured ?les, the computer Will notify the user of the 
security features associated With the ?le. 

[0044] As previously described, if character sequence rec 
ognition logic 316 detects an exact matching character 
sequence in the character sequences 312 in the one or more of 
character sequence columns 320 speci?ed by the user, link 
retrieval and insertion logic 318 automatically inserts the 
associated link 314 so that the associated link 314 is readily 
identi?able as being associated With the identi?ed character 
sequence in the electronic communication generated in elec 
tronic communication application 304. HoWever, even 
though the automated hyperlink program 302 is enabled by 
the user, there may be instances When the user does not Want 
the inserted associated link 314 to appear in the electronic 
communication. In such an event, the user may simply delete 
the inserted associated link 314 from the electronic commu 
nication. HoWever, in order that a neW associated link that is 
the same as the deleted link is not inserted into the same 
location on a subsequent scan of the electronic communica 
tion, character sequence recognition logic 316 keeps a record 
of the location of the matched character sequence in the 
electronic communication and the associated link that Was 
previously inserted in insertion records 324. By keeping a 
record of locations of character sequence matches and asso 
ciated link insertions, character sequence recognition logic 
316 may recogniZe that, When a deletion of an associated link 
from the electronic communication occurs, character 
sequence recognition logic 316 may use the location infor 
mation to bypass scanning the same text again for the same 
associated link. Thus, character sequence recognition logic 
316 may track the location of the scanned sequences of the 
electronic communication using coordinate information 
obtained from electronic communication application 304. 

[0045] Moreover, if character sequence recognition logic 
316 detects multiple matching character sequences in the 
character sequences 312 in the one or more of character 
sequence columns 320 of linking table 310 speci?ed by the 
user, character sequence recognition logic 316 may present to 
the user, along With the multiple matching character 
sequences, a “Decline” option so that the user may indicate 
that no associated link should be inserted so that the associ 
ated link 314 is readily identi?able as being associated With 
the identi?ed character sequence in the electronic communi 
cation generated in electronic communication application 
304. HoWever, similar to the exact match process, character 
sequence recognition logic 316 keeps a record of the location 
of the matched character sequence and the associated link that 
Was previously inserted in insertion records 324. As such, 
character sequence recognition logic 316 may recogniZe that, 
When a decline of an insertion of an associated link is indi 
cated, character sequence recognition logic 316 may use the 
location information to bypass scanning the same text again 
for the same associated link. Again, character sequence rec 
ognition logic 316 may track the location of the scanned 
character sequences of the electronic communication using 
coordinate information obtained from electronic communi 
cation application 304. 
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[0046] After link retrieval and insertion logic 318 inserts 
associated link 314 into the electronic communication, char 
acter sequence recognition logic 316 continues to scan the 
electronic communication for other character sequence 
matches. If other character sequence matches are found, char 
acter sequence recognition logic 316 noti?es link retrieval 
and insertion logic 318 to automatically insert an associated 
link into the electronic communication as described above. 
Responsive to the user indicating that the electronic commu 
nication is complete, character sequence recognition logic 
316 stops the scan of the electronic communication, and 
electronic communication application 304 sends the gener 
ated electronic communication, including the one or more 
identi?ed character sequences and automatically inserted 
associated links, to a second data processing system. In a 
further embodiment, character sequence recognition logic 
316 may also be able to identify the participants/recipients 
involved in the electronic communication. By being able to 
identify the participants/recipients of the electronic commu 
nication, character sequence recognition logic 316 is able to 
discern Which associated links are valid for each participant/ 
recipient. By recording the deletion of automatically inserted 
associated links or a decline of inserting an associated link, 
character sequence recognition logic 316 “learns” Which 
associated links are valid for each participant/recipient. That 
is, if a user continues to delete or decline speci?c associated 
links for speci?c recipients, character sequence recognition 
logic 316 stops proposing those links to the participant/re 
cipient. 
[0047] In still a further embodiment, regardless of the par 
ticipant/recipient in or of the electronic communication, char 
acter sequence recognition logic 316 may also “learn” Which 
associated links are valid for speci?c conversations based on 
the context of the electronic communication. That is, in the 
scanning of the text entered into the electronic communica 
tion, character sequence recognition logic 316 may be able to 
discern the topic of the conversation by looking at speci?c 
Words or phrases used in the electronic communication and 
keeping a record of those speci?c Words or phrases for Which 
associated link 314 Was chosen by the user. For each dis 
cerned topic, character sequence recognition logic 316 may 
record Which associated links are deleted/declined and Which 
are inserted/ selected. Then, as future electronic communica 
tions are generated, character sequence recognition logic 316 
may stop proposing link suggestions that are not relevant to 
text included in the discerned topics in the future electronic 
communications. 

[0048] FIG. 4 depicts an exemplary scenario ofthe use ofan 
automated hyperlink program in accordance With an illustra 
tive embodiment. In this example, based on received user 
input, table generation logic, such as table generation logic 
308 of FIG. 3, generates linking table 400, Which comprises a 
document identi?er column 402, a document title column 
404, a document author column 406, and an associated link 
ing column 408. Document title column 404 and document 
author column 406 may be character sequence columns, such 
as character sequence columns 320 of FIG. 3, and associated 
linking column 408 may be an associated linking column, 
such as associated link column 322 of FIG. 3. 

[0049] As a user enters text into electronic communication 
410 in an electronic communication application, such as elec 
tronic communication application 304 of FIG. 3, character 
sequence recognition logic, such as character sequence rec 
ognition logic 316 of FIG. 3, scans the text to identify 
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sequences of characters. In the process of scanning the text, 
the character sequence recognition logic may detect a 
sequence of characters that matches one or more of character 
sequences in a selected one or more of the character sequence 
columns. For example, in electronic communication 410, a 
?rst user “Anne” composes an instant message to a second 
user “Brian” stating “Brian, am a neW member of the team 
and Want to knoW Which document to read ?rst for training.” 
Brian responds to Anne With “Start With the WebSphere User 
Manual.” In response to Brian entering “WebSphere User 
Manual” into the instant message, the character sequence 
recognition logic identi?es the character sequence “Web 
Sphere User Manual”, detects an exact match to the identi?ed 
character sequence in document title column 404, and noti?es 
link retrieval and insertion logic, such as link retrieval and 
insertion logic 318 of FIG. 3, to insert the associated link in 
associated linking column 408 associated With identi?ed 
character sequence. The link retrieval and insertion logic then 
retrieves an associated link associated With the identi?ed 
character sequence and automatically inserts the associated 
link so that the associated link is readily identi?able as being 
associated With the identi?ed character sequence in electronic 
communication 410 as is illustrated by link icon 412. 

[0050] Further, in electronic communication 410, Anne 
replies by “Thanks.” Brian responds to Anne With “When you 
?nish that, you may Want to read the Web Sphere Redbook.” In 
response to Brian’s entering the term “WebSphere Redbook,” 
the character sequence recognition logic identi?es the char 
acter sequence “WebSphere Redbook” and detects multiple 
matching character sequences to the identi?ed character 
sequence in document title column 404. Responsive to detect 
ing the multiple matching character sequences, the character 
sequence recognition logic may present the multiple match 
ing character sequences to the user in pop-up WindoW 414 so 
that the user may indicate a selection of one of the presented 
multiple matching character sequences or decline insertion of 
a link altogether. Responsive to the user indicating a selection 
of one of the presented multiple matching character 
sequences and clicking the “Insert” button, the character 
sequence recognition logic noti?es the link retrieval and 
insertion logic to insert an associated link associated With the 
selected one of the presented multiple matching character 
sequences. The link retrieval and insertion logic then retrieves 
the associated link associated With the selected one of the 
presented multiple matching character sequences and auto 
matically inserts the associated link no that the associated link 
is readily identi?able as being associated With the identi?ed 
character sequence in electronic communication 410, illus 
trated by link icon 416. Alternatively, responsive to the user 
declining insertion of a link altogether, the character 
sequence recognition logic records the decline of the inser 
tion of an associated link, does not insert link icon 416, and 
bypasses scanning the same text again. 

[0051] FIG. 5 depicts a ?owchart of the operation per 
formed by an automated hyperlinking program in accordance 
With an illustrative embodiment. The automated hyperlinking 
program may be, for example, automated hyperlinking pro 
gram 302 depicted in FIG. 3. As the operation begins, char 
acter sequence recognition logic, such as character sequence 
recognition logic 316 depicted in FIG. 3, executed by a pro 
cessing unit in a data processing system, receives user input 
specifying a set of character sequence columns in a linking 
table to use for character sequence comparison (step 502). As 
an electronic communication is generated by the user via a 
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user interface (e.g., a graphical user interface) on a display 
device coupled to the data processing system, the character 
sequence recognition logic scans all text entered into the 
electronic communication (step 504) in order to detect char 
acter sequences that are similar to character sequences in the 
set of character sequence columns speci?ed by the user. The 
character sequence recognition logic determines whether a 
match exists between an identi?ed character sequence in the 
text entered by the user in the electronic communication and 
the character sequences in the set of character sequence col 
umns identi?ed by the user (step 506). 

[0052] If at step 506 a match fails to exist, the operation 
proceeds to step 524. If at step 506 a match exists, the char 
acter sequence recognition logic determines whether the 
match is to a single character sequence in the set of character 
sequence columns speci?ed by the user or to multiple char 
acter sequences in the set of character sequence columns 
speci?ed by the user (step 508). If at step 508 the match is to 
a single character sequence, the character sequence recogni 
tion logic noti?es link retrieval and insertion logic, such as 
link retrieval and insertion logic 318 depicted in FIG. 3, to 
insert an associated link associated with the single character 
sequence in the set of character sequence columns speci?ed 
by the user (step 510). The link retrieval and insertion logic, 
executed by a processing unit in a data processing system, 
retrieves the associated link associated with the single char 
acter sequence in the set of character sequence columns speci 
?ed by the user (step 5(2) and automatically inserts the asso 
ciated link so that the associated link is readily identi?able as 
being associated with the identi?ed character sequence in the 
electronic communication (step 514). If at step 508 the char 
acter sequence recognition logic detects multiple character 
sequence matches, the character sequence recognition logic 
presents the multiple matching character sequences to the 
user (step 516) so that the user may select one of the presented 
multiple matching character sequences. The character 
sequence recognition logic then determines whether the user 
has selected one of the presented multiple matching character 
sequences or declined the insertion of an associated link (step 
518). If at step 518 the user selects one of the presented 
multiple matching character sequences, the operation pro 
ceeds to step 510. If at step 518 the user declines the insertion 
of an associated link, or if at step 520, an associated link that 
has been inserted at step 514 hut then deleted by the user at 
step 520, character sequence recognition logic records the 
location of the identi?ed character sequence in the electronic 
communication where the deletion/decline occurred and the 
associated link that was deleted or declined in an insertion 
record (step 522). By keeping a record of locations of char 
acter sequence matches and associated link insertions, the 
character sequence recognition logic recogniZes that, when a 
deletion or decline of an associated link from the electronic 
communication occurs, the character sequence recognition 
logic may use the location information and the associated link 
to bypass scanning the same text again for the same associ 
ated link. 

[0053] From step 520, if the user has not deleted the 
inserted associated link, or from step 522, where the character 
sequence recognition logic has recorded the location of the 
character sequence in the electronic communication where 
the deletion/ decline occurred, character sequence recognition 
logic determines whether there is additional text to scan (step 
524). In one embodiment, character sequence recognition 
logic determines whether there is additional text to scanbased 
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on a user indication of whether the electronic communication 
is complete. If at step 524, the user has made no indication, 
then the operation proceeds to step 504. If at step 524, the user 
has provided such an indication, the operation terminates. 
[0054] The ?owchart and block diagrams in the ?gures 
illustrate the architecture, functionality, and operation of pos 
sible implementations of systems, methods and computer 
program products according to various embodiments of the 
present invention. In this regard, each block in the ?owchart 
or block diagrams may represent a module, segment, or por 
tion of code, which comprises one or more executable 
instructions for implementing the speci?ed logical function 
(s). It should also be noted that, in some alternative imple 
mentations, the functions noted in the block may occur out of 
the order noted in the ?gures. For example, two blocks shown 
in succession may, in fact, be executed substantially concur 
rently, or the blocks may sometimes be executed in the reverse 
order, depending upon the functionality involved. It will also 
be noted that each block of the block diagrams and/ or ?ow 
chart illustration, and combinations of blocks in the block 
diagrams and/or ?owchart illustration, can be implemented 
by special purpose hardware-based systems that perform the 
speci?ed functions or acts, or combinations of special pur 
pose hardware and computer instructions. 
[0055] Thus, the illustrative embodiments provide an 
improved data processing apparatus and method for using an 
indexed ?eld in a data store to automatically insert a link to 
external data. In response to determining that a value that 
entered into the electronic communication matches data 
stored in an index ?eld, a link to the original data is automati 
cally inserted into the electronic communication. 
[0056] As noted above, it should be appreciated that the 
illustrative embodiments may take the form of an entirely 
hardware embodiment, an entirely software embodiment or 
an embodiment containing both hardware and software ele 
ments. In one example embodiment, the mechanisms of the 
illustrative embodiments are implemented in software or pro 
gram code, which includes but is not limited to ?rmware, 
resident software, microcode, etc. 
[0057] A data processing system suitable for storing and/or 
executing program code will include at least one processor 
coupled directly or indirectly to memory elements through a 
system bus. The memory elements can include local memory 
employed during actual execution of the program code, bulk 
storage, and cache memories which provide temporary stor 
age of at least some program code in order to reduce the 
number of times code must be retrieved from bulk storage 
during execution. 
[0058] input/output or I/O devices (including but not lim 
ited to keyboards, displays, pointing devices, etc) can be 
coupled to the system either directly or through intervening 
I/O controllers. Network adapters may also be coupled to the 
system to enable the data processing system to become 
coupled to other data processing systems or remote printers or 
storage devices through intervening private or public net 
works. Modems, cable modems and Ethernet cards are just a 
few of the currently available types of network adapters. 
[0059] The description of the present invention has been 
presented for purposes of illustration and description, and is 
not intended to be exhaustive or limited to the invention in the 
form disclosed. Many modi?cations and variations will be 
apparent to those of ordinary skill in the art. The illustrative 
embodiments were chosen and described in order to best 
explain the principles of the invention, the practical applica 
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tion, and to enable others of ordinary skill in the art to under 
stand the invention for various embodiments With various 
modi?cations as are suited to the particularuse contemplated. 
What is claimed is: 
1. A method, in a computer, for automated hyperlinking, 

the method comprising: 
the computer receiving user input specifying a set of char 

acter sequence columns in a table to use for character 
sequence comparison; 

the computer detecting Whether a character sequence 
entered into an electronic communication in a user inter 
face on a display matches one or more character 

sequences in ?elds of the set of character sequence col 
umns; 

responsive to the character sequence matching a single 
character sequence of the one or more character 
sequences in the ?elds of the set of character sequence 
columns, the computer retrieving, from an associated 
link ?eld in the table, a hyperlink associated With the 
single character sequence; and 

the computer inserting the hyperlink into the electronic 
communication. 

2. The method of claim 1, Wherein the associated link ?eld 
is in an associated link column of the table and in a roW of the 
table comprising the single character sequence. 

3. The method of claim 1, further comprising: 
responsive to the computer detecting that a second charac 

ter sequence entered into the electronic communication 
matches multiple character sequences of the one or more 
character sequences in the ?elds of the set of character 
sequence columns, the computer presenting the multiple 
character sequences on the display; and 

responsive to receiving a selection of a character sequence 
of the displayed multiple character sequences, the com 
puter retrieving, from an associated link ?eld in the 
table, a hyperlink associated With the selected character 
sequence. 

4. The method of claim 3, Wherein the method further 
comprises: 

responsive to the user declining insertion of the hyperlink 
associated With the selected character sequence, the 
computer creating a record of a location of the selected 
character sequence in the electronic communication; 
and 

the computer bypassing an attempt to insert the hyperlink 
associated With the selected character sequence into the 
electronic communication at the location of the selected 
character sequence using the record. 

5. The method of claim 1, Wherein the method further 
comprises: 

the computer detecting a deletion of the hyperlink associ 
ated With the single character sequence in the electronic 
communication; 

the computer creating a record of a location of the single 
character sequence in the electronic communication; 
and 

the computer bypassing an attempt to insert the hyperlink 
associated With the single character sequence into the 
electronic communication at the location of the single 
character sequence using the record. 

6. The method of claim 1, Wherein the computer detecting 
Whether the character sequence entered into the electronic 
communication in the user interface on the display matches 
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one or more character sequences in the ?elds of the set of 
character sequence columns comprises: 

the computer scanning text entered into the electronic com 
munication; and 

the computer comparing the text entered into the electronic 
communication to the one or more character sequences 

from the ?elds of the set of character sequence columns. 
7. The method of claim 1, further comprising the steps of: 
after the step of the computer inserting the hyperlink into 

the electronic communication, the computer sending the 
electronic communication to a second computer. 

8. A computer program product for automated hyperlink 
ing, the computer program product comprising: 

one or more computer-readable tangible storage devices; 
program instructions, stored on at least one of the one or 
more computer-readable tangible storage devices, to 
receive user input specifying a set of character sequence 
columns in a table to use for character sequence com 
parison; 

program instructions, stored on at least one of the one or 
more computer-readable tangible storage devices, to 
detect Whether a character sequence entered into an elec 
tronic communication in a user interface on a display 
matches one or more character sequences in ?elds of the 

set of character sequence columns; 
program instructions, stored on at least one of the one or 
more computer-readable tangible storage devices, to, 
responsive to the character sequence matching a single 
character sequence of the one or more character 

sequences in the ?elds of the set of character sequence 
columns, retrieve, from an associated link ?eld in the 
table, a hyperlink associated With the single character 
sequence; and 

program instructions, stored on at least one of the one or 
more computer-re able tangible storage devices, to insert 
the hyperlink into the electronic communication. 

9. The computer program product of claim 8, Wherein the 
associated link ?eld is in an associated link column of the 
table and in a roW of the table comprising the single character 
sequence. 

10. The computer program product of claim 8, further 
comprising: 
program instructions, stored on at least one of the one or 
more computer-readable tangible storage devices, to, 
responsive to the character sequence matching multiple 
character sequences of the one or more character 

sequences in the ?elds of the set of character sequence 
columns, present the multiple character sequences on 
the display; 

program instructions, stored on at least one of the one or 
more computer-readable tangible storage devices, to, 
responsive to receiving a selection of a character 
sequence of the displayed multiple character sequences, 
retrieve, from an associated link ?eld in the table, a 
hyperlink associated With the selected character 
sequence; and 

program instructions, stored on at least one of the one or 
more computer-readable tangible storage devices, to 
insert the hyperlink associated With the selected charac 
ter sequence into the electronic communication. 

11. The computer program product of claim 10, further 
comprising: 
program instructions, stored on at least one of the one or 
more computer-readable tangible storage devices, to, 
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responsive to the user declining insertion of the hyper 
link associated With the selected character sequence, 
create a record of a location of the selected character 
sequence in the electronic communication; and 

program instructions, stored on at least one of the one or 
more computer readable tangible storage devices, to 
bypass an attempt to insert the hyperlink associated With 
the selected character sequence into the electronic com 
munication at the location of the selected character 
sequence in the electronic communication using the 
record. 

12. The computer program product of claim 8, further 
comprising: 

program instructions, stored on at least one of the one or 
more computer-readable tangible storage devices, to 
detect a deletion of the hyperlink associated With the 
single character sequence in the electronic communica 
tion; 

program instructions, stored on at least one of the one or 
more computer-readable tangible storage devices, to 
create a record of a location of the single character 
sequence in the electronic communication; and 

program instructions, stored on at least one of the one or 
more computer-readable tangible storage devices, to 
bypass an attempt to insert the hyperlink associated With 
the single character sequence into the electronic com 
munication at the location of the single character 
sequence using the record. 

13. The computer program product of claim 8, Wherein the 
program instructions to detect Whether the character 
sequence entered into the electronic communication in the 
user interface on the display matches one or more character 
sequences in the ?elds of the set of character sequence col 
umns comprise: 

program instructions to scan text entered into the electronic 

communication; and 
program instructions to compare the text entered into the 

electronic communication to the one or more character 

sequences from the ?elds of the set of character 
sequence columns. 

14. The computer program product of claim 8, further 
comprising: 

program instructions, stored on at least one of the one or 
more computer-readable tangible storage devices, to 
send the electronic communication to a computer after 
inserting the hyperlink into the electronic communica 
tion. 

15. A computer system for automated hype inking, the 
computer system comprising: 

one or more processors, one or more computer-readable 

memories, and one or more computer-readable tangible 
storage devices; 

program instructions, stored on at least one of the one or 
more computer-readable tangible storage devices for 
execution by at least one of the one or more processors 
via at least one of the one or more memories, to receive 
user input specifying a set of character sequence col 
umns in a table to use for character sequence compari 

son; 
program instructions, stored on at least one of the one or 
more computer readable tangible storage devices for 
execution by at least one of the one or more processors 
via at least one of the one or more memories, to detect 
Whether a character sequence entered into an electronic 

Jul. 4, 2013 

communication in a user interface on a display matches 
one or more character sequences in ?elds of the set of 

character sequence columns; 
program instructions, stored on at least one of the one or 
more computer-readable tangible storage devices for 
execution by at least one of the one or more processors 
via at least one of the one or more memories, to, respon 
sive to the character sequence matching a single charac 
ter sequence of the one or more character sequences in 
the ?elds of the set of character sequence columns, 
retrieve, from an associated link ?led in the table, a 
hyperlink associated With the single character sequence; 
and 

program instructions, stored on at least one of the one or 
more computer-readable tangible storage devices for 
execution by at least one of the one or more processors 
via at least one of the one or more memories, to insert the 
hyperlink into the electronic communication. 

16. The computer system of claim 15, Wherein the associ 
ated link ?eld is in an associated linking column of the table 
and in a roW of the table comprising the single character 
sequence. 

17. The computer system of claim 15, further comprising: 
program instructions, stored on at least one of the one or 
more computer-readable tangible storage devices for 
execution by at least one of the one or more processors 
via at least one of the one or more memories, to, respon 
sive to the character sequence matching multiple char 
acter sequences of the one or more character sequences 
in the ?elds of the set of character sequence columns, 
present the multiple character sequences on the display; 

program instructions, stored on at least one of the one or 
more computer-readable tangible storage devices for 
execution by at least one of the one or more processors 
via at least one of the one or more memories, to, respon 
sive to receiving a selection of a character sequence of 
the displayed multiple character sequences, retrieve, 
from an associated link ?eld in the table, a hyperlink 
associated With the selected character sequence; and 

program instructions, stored on at least one of the one or 
more computer-readable tangible storage devices for 
execution by at least one of the one or more processors 
via at least one of the one or more memories, to insert the 
hyperlink associated With the selected character 
sequence into the electronic communication. 

18. The computer system of claim 17, further comprising: 
program instructions, stored on at least one of the one or 
more computer-readable tangible storage devices for 
execution by at least one of the one or more processors 
via at least one of the one or more memories, to, respon 
sive to the user declining insertion of the hyperlink asso 
ciated With the selected character sequence, create a 
record of a location of the selected character sequence in 
the electronic communication; and 

program instructions, stored on at least one of the one or 
more computer-readable tangible storage devices for 
execution by at least one of the one or more processors 
via at least one of the one or more memories, to bypass 
an attempt to insert the hyperlink associated With the 
selected character sequence into the electronic commu 
nication at the location of the selected character 
sequence in the electronic communication using the 
record. 
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19. The computer system of claim 15, further comprising: 
program instructions, stored on at least one of the one or 
more computer-readable tangible storage devices for 
execution by at least one of the one or more processors 
via at least one of the one or more memories, to detect a 
deletion of the hyperlink associated With the single char 
acter sequence in the electronic communication; 

program instructions, stored on at least one of the one or 
more computer-readable tangible storage devices for 
execution by at least one of the one or more processors 
via at least one of the one or more memories, to create a 
record of a location of the single character sequence in 
the electronic communication; and 

program instructions, stored on at least one of the one or 
more computer-readable tangible storage devices for 
execution by at least one of the one or more processors 
via at least one of the one or more memories, to bypass 
an attempt to insert the hyperlink associated With the 
single character sequence into the electronic communi 
cation at the location of the single character sequence 
using the record. 
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20. The computer system of claim 15, Wherein the program 
instructions to detect Whether the character sequence entered 
into the electronic communication in the user interface on the 
display matches one or more character sequences in the ?elds 
of the set of character sequence columns further comprise: 

program instructions to scan text entered into the electronic 

communication; and 
program instructions to compare the text entered into the 

electronic communication to the one or more character 

sequences from the ?elds of the set of character 
sequence columns. 

21. The computer system of claim 15, further comprising: 
program instructions, stored on at least one of the one or 
more computer-readable tangible storage devices for 
execution by at least one of the one or more processors 
via at least one of the one or more memories, to send the 
electronic communication to a computer after inserting 
the hyperlink into the electronic communication. 

* * * * * 


