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(57) ABSTRACT 

A system Which enables a user to previeW a document by 
providing a user interface and inputting, via the user inter 

face, information specifying an arrangement of components 
to create the document, the components including at least 
tWo of: a printed page, a tab page, a blank page, a front 

cover, a back cover, and a binding. Digital images of at least 
some of the components speci?ed by the input information 
are obtained and an image of the document is generated by 
combining the digital images of at least some of the com 
ponents in a manner so as to simulate an appearance of the 

document Were the document to be physically assembled 

according to the input information. The image of the docu 
ment is then caused to be displayed. Also, a system Which 
enables a userto previeW a document by providing a user 

interface and inputting information, via the user interface, 
(1) specifying a source ?le Which contains content for the 

document, (2) specifying an arrangement of components to 
create the document, the components including pages to be 
printed and at least one of: a tab page, a front cover, a back 

cover, and a binding, and (3) de?ning the pages to be 
printed, including information specifying content from the 
source ?le to be printed on the pages. An image of the 

document is then generated and displayed by combining 
digital images of at least some of the components, in a 
manner so as to simulate an appearance of the document 

Were the document to be physically assembled according to 
the input information. 
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PREVIEWING AN ASSEMBLED DOCUMENT 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 

[0002] The present invention concerns previewing an 
assembled document, and particularly relates to techniques 
in Which a document can be speci?ed and virtually pre 
vieWed prior to physical assembly of the document. 

[0003] 2. Description of the Prior Art 

[0004] The ?rst step in production of a document gener 
ally is to create content, such as teXt and images, to include 
in the document. The neXt step is to design the physical 
appearance of the document, such as by selecting a front 
cover, back cover, binding type, and one or more tab pages. 
Lastly, the document is physically created using these 
assembly instructions, together With the desired content. 

[0005] In the past, When it Was desired to physically create 
the document, the author Was required to physically go 
either to the copying department in that person’s company or 
to an outside company which provides docurnent production 
services. Once there, he Would provide his detailed docu 
rnent assembly instructions and either a hard copy of the 
pages he Wished to include in the document or a copy of the 
document in electronic form. In addition to the inconve 
nience of having to go to a remote location, cornrnunicating 
detailed assembly instructions to the person responsible for 
physically creating the document often posed another poten 
tial problern. Frequently, there Were rniscornrnunications or 
rnisunderstandings, resulting in a ?nal document which did 
not appear as the author had intended. In addition, even if the 
document had been created eXactly as the author had 
intended, upon vieWing the ?nal document, the author often 
Was dissatis?ed With some aspect of the document appear 
ance. 

[0006] Thus, in each of these cases, the ?nal docurnent 
often Would have to be disassernbled and the required 
corrections made. This re-Working of the document might 
only require as feW as tWo or three minutes, for example 
Where the changes involved rnerely substituting several 
pages in a small docurnent. On the other hand, if the author 
Was dissatis?ed, for example, With the color of the paper on 
Which the document Was printed or in certain cases With the 
binding selection, then the entire document generally had to 
be reprinted and reassembled, resulting in a signi?cant Waste 
of time and resources. The problem Was even further eXac 
erbated When the document Was large or when many copies 
of the document had to be corrected. 

[0007] Several other problems also existed With the con 
ventional methods for ordering a document. For instance, 
not only Was the author required to physically go to a remote 
location, but upon reaching that location he might then 
discover that that location did not have the capabilities to 
produce the document as requested. For example, the facility 
might not be readily capable of color printing in the volume 
required by the author. In this case, the author might be 
redirected to a different location, necessitating even further 
travel time and inconvenience. Alternatively, the ?rst loca 
tion could accept the order and then forWard it to a different 
location, such as by telephone or by facsimile. HoWever, in 
this latter case, the information Would have to be re 
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cornrnunicated, increasing the likelihood of the rniscornrnu 
nication and rnisunderstanding problerns mentioned above. 

[0008] Other problems With the conventional method of 
ordering a document relate to actual construction of the 
document. In this regard, in the conventional method the 
author typically conveyed a set of instructions for creating a 
document. HoWever, those instructions often Were not in the 
best format for actually creating the document. Therefore, 
the document assernbler often had to go through the instruc 
tions and extract information to determine, for example, 
What types of supplies he Would need and what equipment 
and how much labor Will be required to produce the docu 
rnent. Based on this information, he could provide a price 
quote and an estimated time of completion and either begin 
Working on the order or re-direct it to a more capable facility. 
HoWever, the foregoing tasks often required a signi?cant 
amount of time and effort. Moreover, in vieW of the impor 
tance of the information obtained, particular attention to 
accuracy Was required. 

[0009] Finally, using the conventional method, it Was 
often discovered late in the process that the document could 
not be assembled as speci?ed by the author. For instance, it 
might be discovered that the document Was too large for the 
speci?ed binding type. This typically required the document 
production facility to stop Working on the document until the 
author could be contacted and a substitute binding selected, 
resulting in additional inconvenience. 

SUMMARY OF THE INVENTION 

[0010] The present invention addresses the foregoing 
problems by alloWing a user to previeW a document prior to 
assembly. 
[0011] Thus, in one aspect, the invention enables a user to 
previeW a document by providing a user interface and 
inputting, via the user interface, inforrnation specifying an 
arrangement of components to create the document, the 
components including at least tWo of: a printed page, a tab 
page, a blank page, a front cover, a back cover, and a 
binding. Digital images of at least some of the components 
speci?ed by the input information are obtained and an image 
of the document is generated by combining the digital 
images of at least some of the components in a manner so as 
to simulate an appearance of the document Were the docu 
rnent to be physically assernbled according to the input 
information. The image of the document is then caused to be 
displayed. 
[0012] In a further aspect, the invention enables a user to 
previeW a document by providing a user interface and 
inputting information, via the user interface, (1) specifying 
a source ?le Which contains content for the document, (2) 
specifying an arrangement of components to create the 
document, the components including pages to be printed and 
at least one of: a tab page, a front cover, a back cover, and 
a binding, and (3) de?ning the pages to be printed, including 
information specifying content from the source ?le to be 
printed on the pages. An image of the document is then 
generated and displayed by combining digital images of at 
least some of the components, in a manner so as to simulate 
an appearance of the document Were the document to be 
physically assernbled according to the input information. 

[0013] By alloWing a user to previeW a document prior to 
assembly, the present invention usually can avoid many of 
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the miscommunication problems associated With prior art 
document ordering techniques. In particular, When both the 
author and the document assembler can vieW an image of the 
assembled document, the likelihood of miscommunication 
can be signi?cantly reduced. 

[0014] The foregoing summary is intended merely to 
provide a brief description of the general nature of the 
invention. A more complete understanding of the invention 
can be obtained by referring to the claims and the folloWing 
detailed description of the preferred embodiments in con 
nection With the accompanying ?gures. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0015] FIG. 1 is a block diagram of an environment in 
Which the present invention can be practiced. 

[0016] FIG. 2 is a block diagram of a general purpose 
computer system, representing one suitable computer plat 
form for implementing the communication nodes illustrated 
in FIG. 1. 

[0017] FIG. 3 is a How diagram illustrating an overvieW 
of a system according to a representative embodiment of the 
invention. 

[0018] FIG. 4 is a How diagram illustrating document 
speci?cation, previeWing and ordering according to a rep 
resentative embodiment of the invention. 

[0019] FIGS. 5A through 5F illustrate WindoWs in a 
graphic user interface Which can be displayed on one of the 
terminals shoWn in FIG. 1 for use in constructing, previeW 
ing and ordering a document according to the present 
invention. 

[0020] FIG. 6 illustrates one example of a document 
object and document component sub-objects Which can be 
used in the practice of the present invention. 

[0021] FIG. 7 is a How diagram illustrating generation of 
document image data according to a representative embodi 
ment of the invention. 

[0022] FIGS. 8A through 8E illustrate WindoWs in the 
graphic user interface for previeWing a document according 
to a representative embodiment of the present invention. 

[0023] FIG. 9 illustrates reformatted document data to 
facilitate document assembly and routing according to the 
preferred embodiment of the invention. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0024] The folloWing description explains representative 
embodiments of the invention. While the folloWing embodi 
ments are provided to explain the nature of the invention, it 
should be understood that the present invention is not 
limited only to these embodiments. 

[0025] Operating Environment 

[0026] FIG. 1 is a block diagram illustrating the structure 
of the preferred environment in Which the present invention 
operates. ShoWn in FIG. 1 are terminals 31 and 32, Which 
may comprise an ordinary computer Workstation, a laptop 
computer, or special-purpose computing equipment. Termi 
nals 31 and 32 communicate With internet service providers 
(ISPs) 41 and 42 via a telephone connection, such as by 
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using a modem interface. ISPs 41 and 42, in turn, connect to 
internet backbone 50 via their respective routers (not 
shoWn). Speci?cally, ISP 41 receives internet messages from 
terminal 31 and then routes them onto internet backbone 50. 
Also, ISP 41 pulls messages off internet backbone 50 that are 
addressed to terminal 31 and communicates those messages 
to terminal 31 via the telephone connection. In a similar 
manner, terminal 32 also can communicate over the internet 
through ISP 42. 

[0027] Also connected to internet backbone 50 is process 
ing facility 60. As discussed in more detail beloW, one 
function performed by processing facility 60 is to retrieve 
document order messages sent over the internet 50, process 
those orders and then distribute them to one of various 
document production locations. For this latter purpose, 
processing facility 60 also is connected to Wide area netWork 
(WAN) 70. Multiple document production locations, such as 
locations 71 to 73, also are connected to WAN 70. After 
determining Which document production location should 
receive a particular order, processing facility 60 routes a 
message addressed to that document production location 
onto WAN 70. The respective document production location 
then retrieves the message off of WAN 70. Generally, each 
such facility and location Will connect to WAN 70 through 
a router (not shoWn). 

[0028] Although terminals 31 and 32 are shoWn in FIG. 1 
as being attached to processing facility 60 via the internet 
50, other methods can also be used for communicating 
betWeen remote terminals and the processing facility, such 
as by utiliZing a direct modem/telephone line dial-in con 
nection, a Wide area netWork, a local area netWork or any 
other communication system. Furthermore, different termi 
nals may be connected to processing facility 60 via different 
communication systems. For example, individual computer 
Workstations might connect to processing facility 60 via the 
internet 50, While terminals under common oWnership With 
processing facility 60 might communicate With processing 
facility 60 via a WAN or a direct dial-in connection. Simi 
larly, although processing facility 60 is shoWn in FIG. 1 as 
being connected to the various document production loca 
tions using WAN 70, any other communication system may 
also (or instead) be used, such as a Wide area netWork, local 
area netWork, internet, or direct modem/telephone line dial 
in connection. 

[0029] FIG. 2 illustrates a block diagram of a general 
purpose computer system Which can be used to implement 
terminals 31 and 32, processing facility 60, and/or document 
production locations 71 to 73. Speci?cally, FIG. 2 shoWs a 
general purpose computer system 150 for use in practicing 
the present invention. As shoWn in FIG. 2, computer system 
150 includes a central processing unit (CPU) 152, read-only 
memory (ROM) 154, random access memory (RAM) 156, 
expansion RAM 158, input/output (I/O) circuitry 160, dis 
play assembly 162, input device 164, and expansion bus 
166. Computer system 150 may also optionally include a 
mass storage unit 168 such as a disk drive unit or nonvolatile 
memory such as ?ash memory and a real-time clock 170. 

[0030] CPU 152 is coupled to ROM 154 by a data bus 172, 
control bus 174, and address bus 176. ROM 154 contains the 
basic operating system for the computer system 150. CPU 
152 is also connected to RAM 156 by busses 172, 174, and 
176. Expansion RAM 158 is optionally coupled to RAM 156 
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for use by CPU 152. CPU 152 is also coupled to the I/O 
circuitry 160 by data bus 172, control bus 174, and address 
bus 176 to permit data transfers With peripheral devices. 

[0031] U0 circuitry 160 typically includes a number of 
latches, registers and direct memory access (DMA) control 
lers. The purpose of I/O circuitry 160 is to provide an 
interface betWeen CPU 152 and such peripheral devices as 
display assembly 162, input device 164, and mass storage 
168. 

[0032] Display assembly 162 of computer system 150 is 
an output device coupled to I/O circuitry 160 by a data bus 
178. Display assembly 162 receives data from I/O circuitry 
160 via bus 178 and displays that data on a suitable screen. 

[0033] The screen for display assembly 162 can be a 
device that uses a cathode-ray tube (CRT), liquid crystal 
display (LCD), or the like, of the types commercially 
available from a variety of manufacturers. Input device 164 
can be a keyboard, a mouse, a stylus Working in cooperation 
With a position-sensing display, or the like. The aforemen 
tioned input devices are available from a variety of vendors 
and are Well knoWn in the art. 

[0034] Some type of mass storage 168 generally is con 
sidered desirable. HoWever, mass storage 168 can be elimi 
nated by providing a suf?cient mount of RAM 156 and 
expansion RAM 158 to store user application programs and 
data. In that case, RAMs 156 and 158 can optionally be 
provided With a backup battery to prevent the loss of data 
even When computer system 150 is turned off. HoWever, it 
is generally desirable to have some type of long term mass 
storage 168 such as a commercially available hard disk 
drive, nonvolatile memory such as ?ash memory, battery 
backed RAM, PC-data cards, or the like. 

[0035] Aremovable storage read/Write device 169 may be 
coupled to I/O circuitry 160 to read from and to Write to a 
removable storage media 171. Removable storage media 
171 may represent, for example, a magnetic disk, a magnetic 
tape, an opto-magnetic disk, an optical disk, or the like. 

[0036] In operation, information is input into the computer 
system 150 by typing on a keyboard, manipulating a mouse 
or trackball, or “Writing” on a tablet or on position-sensing 
screen of display assembly 162. CPU 152 then processes the 
data under control of an operating system and an application 
program, such as a program to perform steps of the inventive 
method described above, stored in ROM 154 and/or RAM 
156. CPU 152 then typically produces data Which is output 
to the display assembly 162 to produce appropriate images 
on its screen. 

[0037] Expansion bus 166 is coupled to data bus 172, 
control bus 174, and address bus 176. Expansion bus 166 
provides extra ports to couple devices such as netWork 
interface circuits, modems, display sWitches, microphones, 
speakers, etc. to CPU 152. NetWork communication is 
accomplished through the netWork interface circuit and an 
appropriate netWork. 

[0038] Suitable computers for use in implementing the 
present invention may be obtained from various vendors. 
Various computers, hoWever, may be used depending upon 
the siZe and complexity of the required tasks. Suitable 
computers include mainframe computers, multiprocessor 
computers, Workstations or personal computers. In addition, 
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although a general purpose computer system has been 
described above, a special-purpose computer may also (or 
instead) be used at the document production locations, 
processing facility and/or remote terminals. 

[0039] System OvervieW 

[0040] FIG. 3 is a ?oW diagram illustrating an overvieW 
of the processing steps performed according to a represen 
tative embodiment of the invention. For example, the pro 
cess steps illustrated in FIG. 3 can initially be stored on 
mass storage device 168, doWnloaded into RAM 156, and 
then executed by microprocessor 152 out of RAM 156. 
Brie?y, according to FIG. 3, processing facility 16 monitors 
for requests; communicates document speci?cation infor 
mation With a remote terminal (client) and transmits a Java 
applet to the remote terminal if an initial request is received; 
When an order request is received, processing facility 60 
processes the order information, evaluates and routes the 
order, and then transmits a con?rmation message to the 
requesting terminal. 

[0041] In more detail, in step 202 processing facility 60 
monitors internet traf?c for messages directed to it. In this 
regard, processing facility 60 generally Will conduct various 
communications over the internet With remote terminals. For 
example, processing facility 60 might receive a request from 
a remote terminal to vieW the processing facility’s home 
Web page. In response, processing facility 60 Will route an 
IP packet to the requestor Which includes an HTML message 
for displaying its home page. Navigating through the facili 
ty’s various Web pages, beginning With the home page, a 
remote terminal operator might eventually click on icon 
requesting initial ordering information. In response, the 
user’s remote terminal, running an internet broWser, Will 
generate an IP packet containing a request for such infor 
mation. 

[0042] Upon receiving that request in step 204, processing 
facility 60 sends a response message in step 206. Preferably, 
the response message includes HTML code to create an 
initial document creation WindoW and a Java applet Which 
can be executed on a remote terminal to enable a user to 

previeW a speci?ed document. A more detailed explanation 
of such communication and the functioning of the Java 
applet in this embodiment of the invention is described 
beloW. 

[0043] When such an order request is received in step 208 
by the processing facility 60, processing proceeds to step 
210. In step 210, the received order information is processed 
to format the information so as to facilitate assembly of the 
document and also to facilitate routing of the order infor 
mation. In step 212, the order information is evaluated and 
a document production location is selected to process the 
order. The document speci?cation is then routed via WAN 
70 to that document production location. Finally, in step 214 
an order con?rmation is transmitted from processing facility 
60 to the requesting terminal. Steps 210, 212 and 214 are 
discussed in more detail beloW. 

[0044] Document Speci?cation, PrevieWing and Ordering 

[0045] FIG. 4 illustrates process steps executed to enable 
a user to specify assembly instructions for a document, 
previeW the document as assembled and order the document 
according to the present embodiment of the invention. 
Brie?y, according to FIG. 4, a document creation WindoW 
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is displayed; information is input specifying the arrangement 
of the document; upon user designation that the document 
speci?cation is ready, the information is tested to determine 
Whether it is valid; if not valid, an error message is displayed 
and the document speci?cation can be revised; if the docu 
ment speci?cation is valid, a document image is generated 
and displayed; upon the user’s selection of a different 
portion of the document, a neW image corresponding to that 
portion of the document is displayed; upon the user’s 
selection of an “edit” button, a WindoW is displayed alloWing 
the user to revise the document speci?cation; upon the user’s 
acceptance of the document speci?cation, an order request 
including the document speci?cation is transmitted to pro 
cessing facility 60. 

[0046] In more detail, in step 252 a document creation 
WindoW is displayed. This is the initial WindoW in de?ning 
a neW document, and preferably is received from processing 
facility 60 as a Web page. 

[0047] In step 254, information regarding the document 
structure is input as the user navigates through various 
WindoWs adding components to the document and de?ning 
those components. An eXample of creating a document and 
inputting document speci?cation for the document is 
described beloW in connection With FIGS. 5A through SF. 

[0048] Speci?cally, FIGS. 5A through 5F illustrate por 
tions of the graphic user interface displayed on a computer 
monitor to alloW a user to create a document and then to 
input and modify the document speci?cation for creating the 
document, in the preferred embodiment of the invention. 
Typically, a user enters information via such a graphic user 
interface by entering information in various displayed ?elds 
and selecting displayed items using a computer keyboard 
and/or a pointing device, such as a computer mouse. Con 
struction of such user interfaces is Well knoWn in the art. As 
noted above, in the present embodiment, the various pages 
of the graphic user interface are provided from processing 
facility 60, preferably as HTML coded Web pages. 

[0049] The initial document creation WindoW 300 utiliZed 
in the present embodiment of the invention is illustrated in 
FIG. 5A. As indicated above, this WindoW is displayed in 
step 252. As shoWn in FIG. 5A, the initial document 
creation WindoW 300 includes a ?eld for the user to enter a 
neW document name 301 and a ?eld 302 for the user to 
indicate Whether the document is being built from scratch or 
is based on another document. If based on another docu 
ment, the neW document initially Will have all the charac 
teristics of the “based on” document. That is, those charac 
teristics are merely copied over from the stored existing 
document. In further steps, the user can then modify that 
information as desired. Clicking on “OK” button 303 brings 
up main editing WindoW 310, shoWn in FIG. 5B, While 
clicking on “Cancel” button 344 deletes the entered infor 
mation. 

[0050] FIG. 5B illustrates the main document editing 
WindoW 310. In the present embodiment of the invention, 
this is the ?rst WindoW opened in step 254. As seen in FIG. 
5B, 21 ?eld 311 is displayed and includes the document name 
entered by the user in ?eld 301 of document creation 
WindoW 300. In ?eld 312, the user enters a source ?le Which 
includes the content to be included in the document. Pref 
erably, the source ?le is in portable document format (PDF). 
HoWever, the present invention can be con?gured so as to 
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accept source ?les in other formats, such as Word processing 
documents, spreadsheet documents and compound docu 
ments. If such other formats are in fact alloWed, it is 
preferable to ?rst convert them into a portable document 
format, so as to enable the user to vieW the document content 
as it Will actually be printed. This Will enable the user to 
verify that page breaks and other formatting details Will be 
as expected. 

[0051] Also included in main document editing WindoW 
310 are radio buttons 314 for the user to select paper siZe. 
Speci?cally, the user can elect to use the paper siZe indicated 
in the source ?le, in Which case the paper siZe speci?ed in 
the source ?le Will be detected automatically. Alternatively, 
the user can select a different paper siZe, in Which case the 
content automatically Will be scaled to ?t the selected paper 
siZe. Although the present embodiment utiliZes only a single 
paper siZe, it is noted that the invention is not so limited, and 
other embodiments of the invention may include more than 
a single paper siZe in the document. 

[0052] Fields 316, 317 and 318 alloW a user to specify the 
side Which is to be bound (e.g., left side or top side), the type 
of binding to use (e.g., coil binder, tape binding, perfect 
binding), and binding color respectively. Clicking on the 
arroW associated With each ?eld causes a list of options to be 
displayed for that ?eld. Thus, for eXample, a user might 
select a black coil binder to be placed on the left side of the 
document. 

[0053] Field 320 alloWs a user to select staple options, 
such as none, upper left corner, or top center. It should be 
noted that While stapling is treated differently than binding 
in the present embodiment of the invention, in other embodi 
ments stapling might be treated as one type of binding. Field 
322 alloWs the user to specify Whether and What types of 
holes are to be drilled in the document. Field 324 alloWs the 
user to specify machine folding of the pages. In each case, 
clicking on the doWn arroW causes a list of options to be 
displayed. 

[0054] The document composition portion of editing Win 
doW 310 provides a list 326 of the other document compo 
nents Which have been designated for inclusion Within the 
document, and includes button 328 to add neW components, 
button 330 to remove components, and button 332 to edit a 
component. Also included are buttons 334 and 336 to 
navigate up and doWn, respectively, through list 326. Box 
340 permits the user to add comments to the document 
description. 

[0055] Upon clicking on Add button 328, a neW WindoW 
360 is displayed, as shoWn in FIG. 5C. WindoW 360 
includes a ?eld 362 Which alloWs a user to designate What 
type of neW component he Would like to create. Clicking on 
the associated doWn arroW brings up a list of options, such 
as front cover, printed pages, tab pages and back cover. After 
selecting a component to create, the user can click on the 
“OK” button 364 or “Cancel” button 366. Cancel button 366 
returns the user to WindoW 310 (shoWn in FIG. 5B). On the 
other hand, clicking on the “OK” button 364 causes the 
printed pages editing WindoW 380 to be displayed, as shoWn 
in FIG. 5D. 

[0056] Printed pages editing WindoW 380 includes ?elds 
382 and 384 for specifying a range of pages from the source 
?le to be printed. In addition, printed pages editing WindoW 














