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Servers Enable Acrobat Reader Users to Create 
Complex PDF Documents

Gregory Milman
National Institute of Allergy 

and Infectious Diseases
gmilman@niaid.nih.gov

When to Use Full Acrobat and When to Use 
Client Server PDF Document Management

Use Full Adobe Acrobat
All users need full featured 
program.
Use frequently.
Only a few copies needed.

Few users or 
Workstation acceptable.

Cost is not a concern.
Help and training is not a 
concern.

Use Server for Acrobat Reader User
Many users.

Use limited features.
Use infrequently.

Cost is important to user.
Minimize help and training.
Standardize PDF file production.
Control form use.
Directly input form data to 
database.

You Do Not Need to Be a Programmer for This 
Session!

I am not a programmer.
This session presents information I have learned to 
collaborate with our IT programmers.
You too will communicate better with your IT staff 
when you understand some basic concepts.
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Composing 
Software

Internet 
Connection

DSL

Cable

Minimal Client Requirements – One of Each 

Operating 
System

PDF 
Software

A Complex Document May Contain

Look-alike forms with different properties.
Forms with multiple pages.
Multiple forms attached together.
Forms flattened to non-form PDF format.
Uploaded client PDF documents.
Uploaded client files in non-PDF format that can be 
converted into PDF by server.

Tools Used to Construct a Complex Document

Form Tools 
Document Tools.
Merge or Extract Tools.

Client Word Processor Pages

Form Pages
Complex Document
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Complex Forms Can Be Simple When Completed 
on Server

Simple Form
On-Line completion.
Single or at most a few pages 
with few fields (<50).
Easier to design.
Create flexible forms by  
transmitting new pages.
Client only needs Acrobat 
Reader.
Client-side calculations can use 
“built-in” Adobe functions.
Form usually accessed from  
server. 

Complex Form
Off-Line completion.
Multiple pages and many fields 
(>200).
Harder to design.
Create flexible forms by spawning 
pages.
Client needs to use Acrobat or 
Acrobat Approval. 
Client-side calculations often require 
JavaScript (in “Validate” function).
Form usually stored on client, 
especially with slow speed 
connections.

PDF Forms Contain an Image, Form Fields and 
Data (Form Data File = FDF)

PDF
Image
36KB

PDF Forms Contain an Image, Form Fields and 
Data (Form Data File = FDF)

PDF
Image
36KB

Plus
Fields
72KB

Plus
Script
150KB
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PDF Forms Contain an Image, Form Fields and 
Data (Form Data File = FDF)

PDF
Image
36KB

Plus
Fields
72KB

Plus
Script
150KB

Just
Data
3KB

%FDF-1.2
%âãÏÓ
1 0 obj
<< 
/FDF << /Fields [ << /V (Servers Can Enable Clients to Create Complex Documents)/T 
(1)>> 
<< /V /Off /T (10-disadvan)>> << /V /Federal /T (10-Fed)>> << /V /Off /T (10-
ForprofitGen)>> 
<< /V /Off /T (10-Local)>> << /V /Off /T (10-privatenonprofit)>> 
<< /V /Off /T (10-small)>> << /V /Off /T (10-State)>> << /V /Off /T (10-women)>> 
<< /V (None)/T (11-a)>> << /V (6700-B Rockledge Drive; Room 2142 \rBethesda, MD 
20892-7610 \(US Mail\) \
\rRockville, MD 20817-7610 \(Delivery Services\))
/T (12-address)>> 
<< /V (301-402-0369)/T (12-fax)>> << /V (John J. McGowan)/T (12-name)>> 
<< /V (301-496-7291)/T (12-tele)>> << /V (Director)/T (12-title)>> 
<< /V (6700-B Rockledge Drive; Room 2142 \rBethesda, MD 20892-7610 \(US Mail\) \
\rRockville, MD 20817-7610 \(Delivery Services\))
/T (13-address)>> ETC…

Server Mediated Completion of PDF Forms

Name:

Email:

Tel:

Name:

Email:

Tel: 5551212

Gm@nih

Greg

Form

Form

Data

PDF Image of Completed Form

PDF Form

Server

Client

Enter, Print & Save

Client

Enter & Print

Adobe FDF Toolkit References
http://partners.adobe.com/asn/developer/acrosdk/forms.html
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Selecting, Entering, Editing and Saving PDF 
Form Data on Server

Server

Client

FD
F D

ata

PDF 
Form 
File

Select

Client selects form 
with or w/o data.

Client edits data.
Client saves FDF 
data to server.

Server sends FDF.FD
F D

ata

FDF requests and 
populates form from 
Server.

FDF Toolkit

Reasons to Create “Flat File” from PDF Form 
File

Users with only Acrobat Reader cannot  save form file 
with entered values to local drive
Users can save a “flat file” containing the field entries 
in the body of the PDF file.
Flat files are smaller in size than the form files from 
which they were derived.
Can “flat files” be electronically signed without an 
Acrobat program??

Active PDF
http://www.activepdf.com/default.asp?PI=8070
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Server Creates PDF “Flat File” from PDF Form

Server

Client

FD
F D

ata

Client form sends FDF data 
to server. 

Field Layer

Template Layer

Flat PDF
Form consists of fields 
overlying template. 
Server places FDF fields 
values in PDF template 
layer,

Creating new PDF file.
Field layer is deleted 
leaving flat PDF file.

You Don't Have To Be Totally Flat.
You Can Store FDF Data in One Field.

Original form with 
multiple fields

Template:  Leave 
one hidden field in 
flat file and use to 
store FDF data

FormData

Flatten

Complementary Client-Server PDF Form Tools

Server

Client

PDF 
Form 
File

GetFormFieldData

SetFormFieldData

Subm
it FD

F D
ata

R
eceive FD

F D
ata

PDF 
Form 
File

PDF 
Flat 
File

FDF Toolkit
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Access Issues with Low Bandwith Connections

Acrobat (version 5 and lower) stores FDF files but not 
PDF forms in cache.
If Client jumps to link outside form, then on return 
the form must reload from server.
Cache FDF data will populate the form.
Complex forms (1MB) will take 5-15 minutes to load 
at low bandwith (28K).
Waiting this long for a form to load is usually 
unacceptable.

When Client Jumps to Link from Form to HTML 
Page

FDF file is saved in deleted.tmp directory on client as read-only 
file named “Acr????.TMP”
The PDF form file is not saved on client.
On back navigation, Acrobat Reader loads “TMP” as FDF file.  
FDF file reloads and populates PDF form from server taking the 
same download time as at first.
Large size PDF forms (~150kb/page) take a long time to 
download.
Slow PDF form download times can significantly affect clients 
with low bandwidth.

Minimize Form File Size to Speed Download Time

Optimize should NOT be 
checked for multiple page PDF 
forms delivered by Server

Extract Pages of final 
PDF form to achieve 
minimal size
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Edit a PDF Form on Client –
a Low Bandwidth Option

Server

Client

FD
F D

ata

PDF 
Form 
File

Select

Client selects form 
data.

Client edits data.
Client saves FDF 
data to server.

Server sends FDF.

FD
F D

ata

FDF requests and 
populates form from 
Client.

A Server Can Create Complex Forms by 
Combining FDF Files From Simple Forms

From "FDF Toolkit Overview" #5194 Page 19

If FDF data being imported contains fields whose fully-qualified 
names are not present in the form, those fields will be discarded. 
This feature can be useful, among other cases, if FDF data 
containing commonly used fields (such as name, address, and so 
forth) is used to populate various types of Acrobat Forms, each of 
which does not necessarily include all the fields available in the 
FDF data.

Server Can Create Complex Form on Demand
Complex form with multiple pages and single FDF

FDF1 FDF2 FDF3 FDF4 FDF5 FDF6

FDF-Total

FDF-Total

FDFs from single page forms may be combined
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Handling Multiple Copies of Same Form

Problem: Combining multiple copies of same form will 
overwrite data. 
Choice 1: Give fields different names on each copy 
(labor intensive if many copies)
Choice 2: Keep track of copies in FDF-Total but do 
not combine

Multiple Copies of Same Form

FDF1 FDF2 FDF3 FDF4A

FDF-123 FDF4A

FDF4B

FDF4B

FDF4C

FDF4C

Handling Calculated Data from Multiple Copies 
of Same Form

FDF1 FDF2 FDF3 FDF4A

FDF-123 FDF4A

FDF4B

FDF4B

FDF4C

FDF4C

Cost Cost CostTotal

Example: Use server for calculations of calculated 
fields affected by changes in other form page; i.e., 

Server Action:  Total = Cost(A) + Cost(B) + Cost(C)
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Server Mediated Creation of PDF Documents

*.doc
*.wpd *.pdf

Server

Client

Client

ASPSmartUpload
http://www.aspsmart.com/

AspSmartUpload
Used to Transfer Files

Server

Client

Word 
Processor 

Files

PDF 
Files

PDF 
Forms

PDF 
Files
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PDF Document Tools

Client can save PDF 
documents. 

Client

Server

WP 
Format

PDF 
Format

Client 
PDF 
File

Client 
PDF 
File

Client uploads word 
processor document.

Client can also upload 
PDF documents. 

Server converts WP 
format to PDF format. 

Server Mediated Assembly of PDF Documents

Server

1st PDF Document

2nd PDF Document

New PDF Document

Client

Client

Merge or Extract PDF Documents Tools

Client selects and orders 
PDF documents. 
Server merges documents 
into new PDF file.
Client selects pages from 
PDF document.
Server extracts pages  into a 
new file.

Server

Flat PDF File

Client WP 
File in PDF 

Format

Client PDF Files

Merged 
or 
Extracted 
Pages

Select

Client
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Our Server-Side Process

Microsoft NT Server running https and using Active 
Server Pages (ASP) with VB Script.
Free software

AspSmartUpload (www.aspsmart.com)
FDFToolkit (www.adobe.com)

Purchased software
Acrobat (www.adobe.com)
ActivePDF Professional (www.activepdf.com)
Sequel Server (www.microsoft.com/ms.htm)

Try Out These PDF Tools on Our Site
https://grants.niaid.nih.gov/grants/index.htm

Tools Used to Construct a Complex Document

Form Tools 
Document Tools.
Merge or Extract Tools.

Client Word Processor Pages

Form Pages
Complex Document
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Tools Menu Page

Form Tools Page
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Document Tools Page
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Merge or Extract Tools Page


	Page 1: I will describe three tasks that would normally require the full Acrobat program but that can be accomplished with only Acrobat Reader when a workstation is connected to an appropriately programmed server. A server can allow users to complete, save and restore PDF forms, to create PDF documents from a large number of other document formats, and to assemble a PDF document by combining pages from other PDF documents.

Adobe Acrobat 5.0 is a powerful program with many capabilities, only a few of which can be emulated in a client server environment. However, the list price for Acrobat is about $250 which may be expensive for users who only need limited capabilities and/or need those capabilities very infrequently. An organization may need only a few copies of the full Acrobat program for power users.  

The complexity of the full Acrobat program usually means users require training and access to help. By contrast, the limited PDF capabilities in a client server environment can be provided with little help or training.  The PDF files produced can be standardized and the forms can be simpler and more easily managed.  Data from online PDF forms can be retrieved from and entered directly into a database.

This session is designed to give you some basic information, and some tips and tricks.  If you are a programmer, you should be able to use this information to design your own systems.  If you are not a programmer, you should learn enough to describe to your information technology (IT) staff how you want your system to function.


	Page 2: The free Acrobat Reader  provides limited PDF capabilities. A server can enable a client with Acrobat Reader to complete three of the tasks required to prepare a complex document that would normally require the full Acrobat Program.  These include "Form Tools" to save PDF forms, "Document Tools" to converting various types of documents into PDF format, and "Merge or Extract Tools" to create new PDF documents with rearranged PDF pages.

The requirements for a client are minimal. To interact with a server one needs:

An Internet connection, a 28K modem will work fine; there is no requirement for broadband access.

Any operating system for which there is a version of Acrobat Reader will work just fine.

The only PDF software required is Acrobat Reader. The full Acrobat program or Acrobat Approval are not necessary although they work also.

The Active PDF document conversion software will accept many different types of original documents, including those from Microsoft and Corel.



	Page3: Completing and saving PDF forms is the most complex of the server assisted tasks.  

There should be different design considerations for forms intended to be used in a client-server environment from forms intended to be completed offline.  

Offline forms need to contain all the logic required to complete the form as JavaScript within the form.  Also, offline forms need to anticipate the requirements for all users which means planning in advance for all contingencies. This becomes increasingly difficult with complicated forms because of the number of possible variations. The full Acrobat program deals with some of these issues by allowing users to create new pages as needed in a process called spawning. However, spawning creates additional problems for calculated field values and for transfer of field information among pages. 

Online forms can use the server to provide much of the logic required for the complete form.  A server can compile a complex form by sending one page at a time using server functions to link the variables in the form.

Think of a PDF form as consisting of superimposed multiple layers.  The first layer is the image of the form.  The example in the middle slide shows part of a page.  The file size for the full page is 36KB.

Adobe Acrobat can superimpose form fields on the image.  Adding the form fields to the image as shown in the  example in the bottom slide approximately doubles the size of the file to 72KB.  

JavaScript can be added to the forms to give them intelligent characteristics such as built-in math, entry-checking and validation, look-up features, and transfer of information from one set of fields to another.  The addition of JavaScript can easily double the file size, in this case to about 150KB.  

	Page5: A portion of the FDF for the data on the previous page is shown in the top slide.  This is the format of the data that is transmitted between the client and the server.

The middle slide illustrates how a server mediates the completion of a PDF form.

Assume a server interacts with two clients, one with the full Acrobat program and one with only Acrobat Reader. In both cases the Server transmits a PDF form to the clients.

A client with the full Acrobat program or Acrobat Approval can enter, edit and save information in an Acrobat Form without further interaction with the server.
 
However, a client with only Acrobat Reader can enter information and print the form but cannot save the form data.  If at a later time, an Acrobat Reader user wants to edit the form, all the information has to be re-entered.

A server can enable the user with only Acrobat Reader to save form data by transmitting the data to the server. A server can also create a PDF image of the completed form and transmit that image back to the client.  The result is that the client gets an image of the completed form that can be printed at any time and that can be edited upon re-connection to the server.

The free Adobe FDF Toolkit is the server program that enables a server to transmit and receive FDF data.  The bottom slide provides the Internet site where you can download free copies of the FDF Toolkit Overview, the FDF Toolkit Reference Manual, and the FDF Toolkit program.



	Page6: The top slide illustrates the client and server processes for selecting, entering, editing and saving PDF form data (FDF) on a server.  The client uses Acrobat Reader in a browser window and the server uses the Acrobat FDF Toolkit. 

Because clients with Acrobat Reader cannot save data in a form, the server creates a PDF "flat file" containing the field entries in the body of the PDF file.  A user can save this flat file which is now a "plain vanilla" PDF.

Active PDF is the server software used to create the flat file.  The bottom slide provides the Internet site where you can download information about Active PDF software including reference manuals. 
	Page7: The top slide illustrates how the server creates a flat file from the form data file (FDF).  One by one the image of the value of a form field is placed in the PDF image of the form.  When all the images have been transferred, the form field layer is removed.  The resulting PDF file is now approximately the same size as the original PDF image file used to create the form and considerably smaller than the form file.  In the previous one page form example the file size decreases from 150KB for the form file back to 32KB for the flat file.

There is no good way to retrieve the data elements from a form file that has been totally converted to a flat file.  This makes it difficult to edit a flat file saved by a user.  The middle slide shows you a trick that you can use to retain information content. Leave a single hidden form element in which you store the FDF data in an otherwise flat file.  To an Acrobat Reader user, the PDF file appears as a plain vanilla PDF that can be saved normally.  However, if the PDF file is transmitted back to your server, the data can be extracted from the single hidden field and used to populate a PDF form that can be returned to the client. 

The bottom slide illustrates the complementary nature of the FDF Toolkit and the Active PDF Toolkit.  The FDF Toolkit can transmit FDF data files back and forth between the server and the client .  The Active PDF Toolkit acts on PDF files on the server.  Active PDF can retrieve data from a PDF form, enter data into a PDF form, flatten data in  a PDF form, and do other tasks described later. 

	Page8: PDF form designers and server programmers should be aware of issues for users with low bandwidth connections.  The time required to download a complex PDF form can be significant.  PDF forms are not stored in cache and must be downloaded fresh each time they are accessed.  

The following are some tips:

Use one page forms to keep the "wait" minimal.

Extract pages of final PDF form to achieve minimal size.

Although counter intuitive, "Optimize" should NOT be checked for multi-page  PDF forms delivered by a server.

Provide opportunity for users to save and use forms on local drive (see next page).
	Page9: Here is a useful tip if you have users with low bandwidth connections. A PDF Form without data can be saved on a local drive by Acrobat Reader users.  When a server is informed where the PDF Form is located, the server can populate the form from the local drive as illustrated in the top slide.

The following tricks are strategies for creating and managing PDF forms in client-server environment that differ from those for forms to be used with the full Acrobat program.

A server can create a complex form by sending single pages, one at a time, to a user and collecting the FDF data from each page. The FDF data for the first page is copied to a file I will call "FDF-Total." 

The FDF-Total file is used to populate the second and each succeeding page before the user enters data.  The elements of FDF files from each succeeding page are added to or replace those in FDF-Total. 

In this way, values of form fields that are identical on different pages are carried from one page to the next.  The FDF-Total contains the form data from all the pages which can be stored in a database or used to create PDF flat files of all the pages.

	Page10: A PDF form cannot contain multiple copies of the same page with different field values.  When pages are spawned using the full Acrobat program, the newly formed fields are given new names.  This solves one problem but creates another because calculations on the page no longer function properly without complex JavaScript. 

There are two solutions to this problem in a client server environment as illustrated in the top slide.

The first choice is to create multiple copies of a form with different field names for each.  This is similar to spawning pages and suffers from the same problems.  

The second choice illustrated in the middle slide is to keep track of the number of copies in the FDF-Total, but not combine the FDF files for the copies in FDF-Total.  The server must be programmed to handle the calculations of "calculated fields" in FDF-Total that result from changes in the multiple copy pages.  

An example is shown in the bottom slide. Suppose each multiple copy page contains information about a different item and a cost that item.  A server might add the costs for each item to produce a total cost on one of the unique copy pages.  

	Page11: The next task is the conversion of documents into PDF format.  The top slide compares this process for a client with full Adobe Acrobat to that for a client with only Acrobat Reader.  Assume they each have a document created with the WordPerfect family of programs, the Microsoft family of programs, or a large number of other formats.
  
The client with the full Adobe Acrobat program can use the program to create a PDF version of the document.  

The client with only Acrobat Reader can upload the document to a server and the server can create a PDF version of the document and return the PDF version to the client.

The middle and bottom slides provide information about the free server program, ASPSmartUpload, that we use to transfer files both ways between server and client.  

	Page12: PDF Document Tools are illustrated on the top slide.  We use ASPSmartUpload to transfer files back and forth between the client and the server.  We use Active PDF Document Converter to convert a uploaded file into a PDF file.

The next task, illustrated in the middle slide, is the server mediated assembly of PDF documents.  Again, let's compare a client with the full Adobe Acrobat program with a client with only Acrobat Reader. Assume they each have two PDF documents and that they would like to assemble a new PDF document containing pages from each.

The client with the full Acrobat program can copy and paste pages to assemble a new document. 

The client with only Acrobat Reader can upload the two PDF documents (or more) to a server and the server can create a new PDF document containing selected pages from each and return the new PDF document to the client.

Merge or Extact PDF Document Tools processes are illustrated on the bottom slide. The client creates on or uploads to the server all the files to be used.  The client orders each file and the pages from each on an HTML form.  The server then uses the Active PDF Toolkit to merge or extract the selected pages. The new PDF is returned to the client.

	Page13: The top slide summarizes our server-side processes listing the software used and the Internet sites for more information.

You are welcome to try out our PDF tools on our Internet site illustrated in the middle slide.  There you will find the Form, Document, and Merge and Extract Tools I have described.

The following slides provide illustrations of what you will see on our site.


	Page14: The top slide shows the Tools Menu Page with a brief description of each for users.

The middle slide shows the Forms Tools Page. A user can select a PDF form located either on the server or on a local drive and then can edit a previously completed form or begin a new one.

The bottom slide shows an example of one of our forms.  The form contains three buttons: Save Data, Reset Form, and return to Menu. The form updates the time since the form was last saved following every user action and prompts a user to save data when more than 15 minutes have elapsed since a previous save.  The time and date the form was last saved is completed by the server.  The user enters a file name for storing the data.  

As shown on the slide on the top of the next page, fields that require user entry are blue initially and turn white when completed  Conditional fields (those following yes/no replies) turn blue only if they need to be completed.
	Page15: The top slide shows that the background color turns white when the default information in fields are replaced by newly entered values. 

The middle slide shows a flat file created from the form in the top slide.  Note that all the color is gone and all the server information to the client on the top of the form including the buttons have been removed.

The bottom slide shows the Document Tools Page. Users can upload a document to convert to PDF format or upload a PDF file to merge or extract.  The bottom of the Document Tools Page lists the user documents on the server.
	Page4: The example in the top slide looks identical to the starting image but now contains the form fields and JavaScript and has become a PDF form. 

The example in the middle slide shows data added to the form.  The data looks like it is part of the image but it is actually located separately and may conceptually be considered to be a layer like that shown in the example in the bottom slide.

When the data for the full page (partially illustrated in the bottom slide) is exported as a form data file or FDF, it is only 3KB in size.

The differences in file sizes for PDF image, PDF form with JavaScript, and FDF are significant for transmission between a server and client at low bandwidth (28K) but less important for transmission at higher bandwidth.
	Page16: Finally, this slide illustrates the Merge or Extract Tools Page.  Each line is a pull down list of all user files on the server.  The last column lists the number of pages in the document.  The user enters the beginning and ending page numbers of each document she or he wants to use in the new document.  The user enters a file name for the new document which is then created by the Active PDF Toolkit and returned to the client.


