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s i m p l e
s m o o t h

s u p e r i o r

I n t roducing ACI 4th Dimension Version 6

“

W HITE  PA P E R

OVER THE LAST FEW Y E A R S ,” states one
4 t h Dimension user, “ we have had many

o p p o r tunities to switch to other products, but the
bottom line is that they stil l don’t measure up to
4 t h D i m e n s i o n . L i t e ra l ly, t h e r e ’s nothing we have 
been unable to do. If  you can imagine it, you can 
do it with 4D.”

The 4D product line is a foolproof data management
e nvironment aimed at power users and profe s s i o n a l
d e ve l o p e rs . With 4D Ve rsion 6, ACI delive rs more
than an upgrade—it is a fully revamped 4D.

The philosophy behind this major revision resides in
the change the Internet has brought to the way users
view data and data management. 4th Dimension is
designed to recognize that users expect data
management systems to manage, s e n d , e n t e r, a n d
r e t ri e ve info rmation tra n s p a r e n t ly—they do not care
where data resides or how it is move d . With this in
m i n d , ACI has incorp o rated Web capabili ties into its
n e west release.

In 4D Ve rsion 6, Web handl ing is treated as a
standard database task and a typical dimension of 
the second generation of 4D integrated client/serve r
a r c h i t e c t u r e. A 4D user can use any 4D fo rm in a
b r owser and publish data on the Web without wri t i n g
a line of code. A Web client is just another 4D cl ient,
exploiting the most acclaimed 4D client fe a t u r e s , s u c h
as context and transaction management. For example,
Web clients benefit from built-in manipulation of 4D
selections and can enter data without compromising
data integri t y.

This approach to the Web is in sync with the desire
for s implicity also expected by W i n d ows 95 and
W i n d ows NT 4 users . They need plug-and-play and
ve rsatile tools with which they can intera c t , similar 
to what happened in the Macintosh wo rld tow a r d s
the end of the 1980s. 4D is typically the product that
new generation of power users and IS managers will
a p p r e c i a t e, because all  they have been promised is
t a n g i ble reality with 4D:

P l a t fo rm and interface independence enabling any
application to run without modification on any
W i n d ows and Macintosh env i r o n m e n t

E x t e n s i ve dr i l l - d own Explorer for accessing all 
4D areas

E f ficient fo rm wizards accessible to fi rs t - t i m e
database users

Advanced wizards for template bu i l d i n g

Object- and event-based model for dramatic 
code reduction

Powerful built-in user wizards for queri e s , l a b e l s ,
r e p o rt s , c h a rt i n g , and more

Simple path from prototyping to production

S t ra i g h t forward tools enabling easy debu g g i n g ,
code reusabili ty, and cross-platfo rm compilation

C o s t - e f fe c t i ve development and maintenance 

Tra n s p a r e n t , multi-tiered application design

S c a l a bl e, u s e r- c e n t ri c , modular client/serve r
e nvironment empowe ring business units by
e n a bling flexible reappor tioning of tasks betwe e n
u s e rs and IS managers
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4TH DIMENSION

4th Dimension is the base product of the 4D 
product line. 4th Dimension is a 32-bit, g ra p h i c a l ,
multi-threaded relational database designed for end
u s e rs and exper t deve l o p e rs . Combining an intuitive
interface with a powerful programming language,
4 t h Dimension is the ideal development and
d e p l oyment environment for companies of all size s .
With 4D, you can create vir t u a l ly any applicat ion
t y p e, from simple contact management systems 
and product catalogs to sophisticated mu l t i m e d i a
applications and full-scale accounting packages.

The 4D product line meets a wide variety of needs,
e q u a l ly serv i n g :

Powe r- u s e rs wanting to create pers o n a l
a p p l i c a t i o n s

Ve rt i c a l - m a rket application deve l o p e rs

P r o fessional corp o rate progra m m e rs and 
system integra t o r s

The 4D solution is the most consistent and cost-
e f fe c t i ve choice on the marke t :

A 4D application created on one platfo rm is
d e p l oya ble immediately on another. 4D prov i d e s
n a t i ve suppor t for W i n d ows 95, W i n d ows NT,
M a c i n t o s h , and Power Macintosh.

A ny single-user application scales easily to a
wo rkgroup client/server solution with 4D Ser ve r

A ny 4D or 4D Server appl icat ion interfaces
s m o o t h ly with existing enterp r ise databases 
via 4D Connectivity products.

Because the same tool can be util ized in many
s i t u a t i o n s , companies using 4D save the time and cost
associated with maintaining multiple deve l o p m e n t
e nv i r o n m e n t s .

4D SERV E R

4D Server is the multi-user ve rsion of 4th Dimension
based on a robust client/ser ver architecture.

4 D S e rver fills the gap between desktop products
and multi-user minicomputer and mainframe data
s y s t e m s . 4D Server is ideal for users who have
o u t g r own current PC systems based on fi l e - s h a ri n g
t e c h n o l o g y, but who cannot just ify the cost of
t raditional client/ser ver systems.

4D Server delive rs benefits from both ends of the
s p e c t ru m , combining the user- focused chara c t e ri s t i c s
of 4D with the data management capabilities of a
c l i e n t / s e rver architecture. 4D Ser ver does not fo r c e
u s e rs to change the personal wo rking style they have
gained thanks to desktop computing.

4D DEVELOPMENT TOOLS

4D Compiler is a true machine-language compiler
o p t i m i zed to suppor t a wide range of processors :

8 0 3 8 6 , 8 0 4 8 6 , and Pe n t i u m

Macintosh 68020, 6 8 0 3 0 , 6 8 L C 0 4 0 , 6 8 0 4 0 ,
and 68881/68882 math co-processors

Power PC 601, 6 0 3 , 6 0 3 e, 6 0 4

4D Insider is a point-and-click, d rag-and-drop code
s e r vicing system enabling component bu i l d e r s and
u s e rs to modulari ze or merge existing applications,
and to examine database objects and their
d e p e n d e n c i e s .

4D EXTENSIBILITY TOOLS

The 4D Extension Kit delive r s libra ri e s ,
d o c u m e n t a t i o n , and examples to create 4D Plug-ins.
Hundreds of 4D Plug-ins are curr e n t ly av a i l a bl e .

4D OPEN

4D Open is the 4D application program interface
( A P I ) , consisting of Pascal and C libra r ies on
M a c i n t o s h , C/C++ l ibra r ies on W i n d ow s , and 
a 4th Dimension extension package.

4D suppor ts DLL and DDE tools and is also an 
OLE2 container for creat ing, e d i t i n g , and storing OLE
objects within Picture or BLOB fi e l d s . 4D ODBC

Simple and seamless—the 4D product line
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e n a bles connection to any product suppor ting an
ODBC dri ve r.

4D PRODUCTIVITY PLUG-INS

4D Productivity Plug-ins act as compound database
o b j e c t s . In addition, al l plug-ins ensure two - w ay
c o m munication with 4D data. P r o g rammabil ity 
of plug-ins enables sohisticated applications and
e l a b o rate user interfaces.

4D Calc is  a complete spreadsheet designed 
for analy s i s , s i mu l a t i o n , r e v i e w, and forecasting 
of nu m e rical data.

4D Draw is a drawing plug-in for creating diagra m s ,
f l o o rp l a n s , technical il lustra t i o n s , e n g i n e e ri n g
d o c u m e n t s , a r c h i t e c t u ral bl u e p ri n t s , and more.

4 D Wr i t e is a simple, elegant tool for creating and
modifying all types of textual documents, from simple
l e t t e rs to complex contra c t s .

4D CONNECTIVITY PLUG-INS

With the 4D Connectivity Plug-Ins, 4D becomes 
a powerful client to back-end SQL databases. 4 D
applications can query data from various serve rs

s i mu l t a n e o u s ly, m e rge and display the result with a
u n i fied interface, either directly inside 4D or inside
a ny Web browser accessing 4D.

Direct access to low - l e vel A P I s : Each connection 
is built on the native API for its own env i r o n m e n t :
Open Client for Sybase , OCI for ORAC L E .

H i g h - l e vel routines: multiple 
l owe r- l e vel funct ions in one call

D e bugger window

Automatic data type conve rsion 

Local database engine 

Static and semi-static storage to enable remote
o p e rations and subsequent synchronization)

Simple and Seamless — the 4D Product Line
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ZOOMING IN ON 4D SERV E R

4D Server fi lls the gap between low - e n d , fi l e - s h a ri n g -
based systems and complex, SQL-based relational
database management systems. 4 D S e rver is easy 
to install, easy to use , and easy to administer.
4 D S e r ver activity is displayed on one screen. A l l
other administration tasks are handled automatically.

The multi-threaded 4D Server architecture delive r s 
a wide range of integrated serv i c e s :

Development Ser v e r . 4D Ser ver manages tabl e s ,
fo rm s , m e t h o d s , and plug-ins for mu l t i - u s e r
d e ve l o p m e n t , and dynamically updates cl ient
wo rk s t a t i o n s .

Client Manager. 4D Ser ver has built-in capabilities
for automatic control and administration of client
c o n n e c t i o n s .

Web Ser v e r . 4D Server is a complete Web ser ve r,
including a “ p e rsistent connection” scheme and
automatic management of multi-user access.

Data Ser v e r . In addition to sending and receiving
d a t a , 4D Server manages record selections and
p r ovides automatic record locking and release.
Stored procedures al low fast execution of I/O
i n t e n s i ve tasks .

P r otocol Manager. 4D Server automatically
manages connections to both local and remote
heterogeneous protocols asynchronously.

Applicat ion Ser v e r . 4D Server includes an
application distri bution engine that automatically
t a i l o rs appl icat ion code for each user's platfo rm and
wo rk - p a t t e rn . Combined with the 4D Connectivity
P l u g - i n s , 4D Server is an ideal way to maintain 
three-tiered architectures. 4D Server integrates a
c r o s s - p l a t fo rm appl ication serve r, a l l owing immediate
d e p l oyment in multiple environments (Windows 95,
W i n d ows NT, M a c i n t o s h , and Power Macintosh). T h e
combination of 4D Server and 4D Open al lows fully
d i s t ri buted wo rkgroup architectures. In conjunction
with 4D Connectivity Plug-ins, 4 D S e rver is an ideal
g a t e w ay to corp o rate info rmation repositori e s ,
e n a bling easy data population from heterogeneous
d a t a b a s e s .

4D Server implements W i n d ows NT ser vices and can
launch as a W i n d ows NT ser v i c e.

ZOOMING IN ON 4D

4D is composed of complementar y par ts linked 
by a powerful database engine prov i d i n g :

E ff i c i e n c y . All par ts of the program understand 
each other. What is done in one area (for instance,
a change in an object method inside a fo rm )
a u t o m a t i c a l ly reflects in any method refe rr ing 
to that method.

I n t e r a c t i v i t y . P r o g ramming and testing are
i n t e ra c t i ve. For example, changes in a fo rm are
i m m e d i a t e ly visible in the fo rm usage window.

E x t e n s i b i l i t y . E x t e rnal programs and Web brow s e rs
b e n e fi t from al l features of the 4D architecture .

Zooming in on 4D and 4D Serv e r
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Data management is compar t m e n t a l i ze d , with hardly any intera c t i o n
b e t ween various tools . For example:

Power user databases are usually self-contained.

Front-end tools for enterp r ise databases do not communicate 
with desktop databases.

E n t e rp r ise databases are dispropor tional to depar tments and
wo rk g r o u p s , and are ra r e ly connected with local database systems
shared by small groups.

Scalable, cost-effective arc h i t e c t u re

Total 
Cost

1 5 10 15 25 3020 etc...

Users

4D-4D Server

File-sharing databases
or front-ending tools

+
SQL Back-ends

The 4D product line encompasses 
a wide variety of needs, e q u a l ly
s e rv i n g :

Powe r- u s e rs wanting to create
p e rsonal applications

Ve r tical appl ication deve l o p e rs ,
within large- or small-to-medium
s i ze bu s i n e s s e s

D e p a r tments and wo rk g r o u p s

E n t e rp r ise database systems

As a a database management system
for wo rk g r o u p s , the 4D product line
facilitates team building by :

Creating a smooth continu i t y
b e t ween the personal productivity
and the wo rkgroup env i r o n m e n t s .
By implementing the 4D Serve r
c l i e n t / s e rver architecture, I S
m a n a g e r s do not require users to
change the personal wo rking style
gained with desktop computing.

N a t u ra l ly reappor tioning tasks and
promoting cooperation betwe e n
u s e rs , business unit managers and
IS managers .

E n a bling commu n i c a t i o n ,
facilitating acceptance and
e n c o u raging feedback inside a
bu s i n e s s , thus reducing support ,
t ra i n i n g , and administration costs.

The 4D solution is the most
economical choice on the marke t .
A 4D application created for a
single-user environment can be
reused in a client/server context
with no redesigning or discarding 
as the platfo rm and number of 
u s e rs change. Because the same 
tool can be used in many contexts,
a company can save extensive
management expenses associated
with coordinating seve ral teams.



7

A new dimension of RAD

The 4D development architecture
is composed of closely intera c t i n g
p a r ts accessible through the
4 D E x p l o r e r. The 4D E x p l o r e r
d i s p l ays tabl e s , fo rm s , m e t h o d s ,
c o n s t a n t s , c o m m a n d s , and user-
d e fined hierarchical lists. It can be
r e s i zed ve rt i c a l ly and hori zo n t a l ly
and includes an expanding/
collapsing preview area.

4D EXPLORER

N ow that eve ry vendor claims to suppor t ra p i d
application development (RAD), it is not enough 
to be only RAD. The questions are how, at what
e x t e n t , and to do what. With 4D, rapid application
d e velopment reaches a new level by :

A p p lying to a fully relational database system
d e p l oya ble in a client/ser ver architecture, not only
to front-end interface design for SQL back ends
d e veloped independently.

I n t e g rating all areas of database deve l o p m e n t ,
such as compilation, code reuse, m a i n t e n a n c e,
and administra t i o n .

Addressing cross-platfo rm needs: M a c i n t o s h ,
W i n d ows 3.1, W i n d ows 95 and W i n d ows NT.
A single development automatically enabl e s
c l i e n t / s e rver deployment on any of these 
p l a t fo rms individually or simu l t a n e o u s ly.

E n a bling simultaneous development and testing 
by providing a stra i g h t forward team-deve l o p m e n t
system with fully automated management 
of developer wo rk g r o u p s .

A l l owing stra i g h t forward multi-user deve l o p m e n t ,
el iminating the need for cumbersome check-in,
check-out systems.

4D and 4D Ser ver RAD power excels in these six
main areas:

A powerful Explorer enables smar t nav i g a t i o n
within the various modules of the deve l o p m e n t
a r c h i t e c t u r e.

An intelligent design environment allows users 
and deve l o p e r s to focus more on business data
management and less on table management.

An object-based fo rm editor dra m a t i c a l ly simplifi e s
user interface creation.

An efficient programming language and 
p owerful debugger reduce development time 
and constra i n t s .

High quality tools suppor t the deve l o p m e n t
e nvironment—4D Compiler for multiple platfo rm s
and 4D Insider, for code management, m a i n t e n a n c e
and reusability.

The graphical user interface facili tates
a d m i n i s t ration of the client/ser ver architecture.
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TABLE PROPERT I E S

Privileges. Managing access
p r iv ileges for loading, s av i n g ,
a d d i n g , or deleting records 
in a tabl e. P r iv ileges wo rk in
conjunction with the integra t e d
4D password system.

Triggers. Automating tr i g g e r
m a n a g e m e n t . Global attr i butes 
to the tabl e, such as invisibili ty 
or deletion, can also be ass igned.

C o l o r . D e fining the color of 
the table text or background.

FIELD PROPERTIES 

Attributes. Selecting the data
type (Alpha, Te x t , D a t e, N u m e ri c ,
T i m e, Boolean fi e l d s , P i c t u r e ,
BLOB and Subfile fi e l d s , fo r
creating multi-valued areas.

C o n t r ols. U s e r s can
s i mu l t a n e o u s ly select data entr y
automatic controls and attri bu t e s
for the fi e l d , i n c l u d i n g : I n d e xe d ,
M a n d a t o r y, U n i q u e , D i s p l ay Only,
Can’t Modify, I nv i s i bl e, and assign.
For a fi e l d , a predefined list of
values or ranges of values can be
d e fi n e d . For images, c o m p r e s s i o n
methods can be chosen.

Help. E n a bling user s to create
tailored help messages associated
to fi e l d s .

C o l o r . D e fining the field color.

R E L ATION PROPERT I E S

U s e rs create relations simply 
by drawing lines between fields 
in tabl e s . If the relation is draw n
g ra p h i c a l ly, r e ferences to the
related tables are dynamically
u p d a t e d . M a ny-to-one and one-
t o - m a ny relations are establ i s h e d
without progra m m i n g . S e l e c t i n g
the Auto-assign Related Va l u e
check box automatically assigns
related values in the Many fi l e
when records are entered into an
embedded table in the One Ta bl e.

Using the Wildcard Choice list
selects an additional field to be
d i s p l ayed in the selection window
d u ring data entry. Selecting a
Deletion Control option prov i d e s
relational integri t y.

Designing a 4D database structure gra p h i c a l ly
represents the business context in which the
database will be used. With its graphical engine,
4D combines RAD efficiency with the power 
of modeling, thus shor tening development time
t r e m e n d o u s ly. The quality 4D interface enabl e s :

Quick understanding of the various database
s t ructure components

Immediate access to tabl e s , fi e l d s , and relations 

Point-and-click and drag-and-drop automatically
e n s u r e :

Relational consistency and referential  integri t y

Transaction control

User access pri v i l e g e s

Designing a database

Color is the most intuitive way to create and manage
classes of tabl e s , fi e l d s , and relations. D i f ferent colors
a l l ow immediate visual ization and understanding 
of the various par ts or modules of an applicat ion.
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Once a database structure is created, the application
can run immediately because 4D generates default
fo rm s . For more elaborate fo rm s , 4D delive rs an
e x t e n s i ve object-based fo rm manager, s p a ring hours
of programming by facilitating the reuse of fo rms 
and fo rm templates.

4D Wizard creates ve r y simple fo rms for immediate
u s e. The Advanced 4D Wizard creates sophisticated
templates allowing template building by example.

P o w e rful form wizard s

S t y l e s

D e fining fo n t , s i ze, and style for each type of
textual object for the current or related tabl e s

Objects and object groups can use database style
s h e e t s . Modifying style sheets simu l t a n e o u s ly
m o d i fies all objects.

Choosing a platfo rm interface and colors fo r
background and fo r e g r o u n d

Choosing fields and
related fi e l d s

Viewing modifications 
in real time

B u t t o n s

Placing buttons on the fo rm , selecting a family 
of bu t t o n s , and defining the act ion to perfo rm

O p t i o n s

Choosing the fo rm size (width and height)
Adjusting a fo rm to a target window or monitor
Automating label placement (on top, in front,
or no label)
D i s p l aying one field per line (forcing ve rt i c a l
a rrangement of fi e l d s )
Creating multiple and master pages, if  necessary
Automating record nu m b e ri n g
Including a title , background picture, and associated
m e nu bars

Once the objects of
the fo rm are chosen,
the fo rm can be used
i m m e d i a t e ly, f u rt h e r
e d i t e d , or users can
also proceed with the
Advanced W i z a r d .

4D FORM WIZARDS
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The 4D Form Editor is a complete tool palette
c a p a ble of competing with advanced draw i n g
p r o g ra m s . I t is ful ly object-based, a l l owing point-and-
click and drag-and-drop control on all  eve n t s , o b j e c t s ,
fi e l d s , v a ri a bl e s , g ra p h i c s , related tables and subfo rm s .

G e n e ral fo rm proper ties include the name of the
fo rm , its platfo rm interface, a default window tit le ,
access group, owner group, e vents handling, d e f a u l t
w i n d ows size (automatic, m a nu a l , from an object),
and resiz ing options (resizing ve rt i c a l ly, h o ri zo n t a l ly 
or both; m i n i mum and maximum size ) .

4D allows complete control over each object within
a fo rm , ranging from its platfo rm appearance to the
e xecution of scr ipts attached to that object. E a c h
object is identified by a name.

G e n e ral specifications include:

Three measurement systems (pixe l s , i n c h e s , m e t ric) 

C u s t o m i z a ble gri d

D ra g - a n d - d r o p

All alignments (r i g h t , l e f t , t o p, b o t t o m , ve rt i c a l
c e n t e r, h o ri zontal center, to gri d , ve rt i c a l , a n d
h o ri zontal object distri bu t i o n )

S m a r t object duplication

S m a r t “reduce to fi t ”

Object laye ring control

Style sheets

Master page

Transparent objects

H i d e / s h ow objects

Automatic fra m i n g

Undo of last opera t i o n

C u t , c o py, and paste maintain object propert i e s

R e ve r t to save d

Automatic creation / nu m b e ring of vari a ble array s

S m a r t object grouping for scrol lable areas

Object-based form editor

Including a related table or subtable inside a tabl e
and defining other options for the included fo rm :
e n t e ra bl e, d o u ble cl ickabl e, s e l e c t a ble and pri n t i n g
c h a ra c t e r istics (print with vari a ble fra m e s , fi xe d -
t ru n c a t e d , fi xe d - multiple records).

D e fining fo rm - s p e c i fic data controls for fields and
v a ri a bles includes:

Choice lists, required and excluded lists of values
E n t r y fi l t e rs
M i n i mu m , m a x i mu m , and default values
For multi-valued objects specifying sets of values
D i s p l ay fo rmats for nu m b e rs , financial fi e l d s ,
v a ri a bl e s , t i m e s , and dates

D i s p l ay of objects includes
s e ve ral chara c t e r istics based 
on a target platfo rm : I n h e ri t e d
from Form , M a c i n t o s h ,W i n d ow s
3 . 1 ,W i n d ows 95/NT. O b j e c t
a p p e a rance can be Plain,
D o t t e d , R a i s e d , S u n ke n , D o u bl e,
and Wo rl d s c r ipt Fra m e.

Resizing options control the behavior of objects
depending on user actions while adjusting a fo rm 
to the screen s ize. You can set objects to grow 
and move them hori zo n t a l ly or ve rt i c a l ly.

Tool palette4D FORM EDITOR
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The 4D programming environment save s
d e velopment time by del ive r ing a high-quality
i n t e r f a c e, p r oviding outstanding readability 
for writing and debugging code. 4D modular
p r o g ramming capabilit ies adapt to the wide variety 
of programming needs that occur when using a
p owerful relational database for mission-cri t i c a l
applications locally, r e m o t e ly, and on the Intern e t .

4D implements four method types:

Object methods

Ta ble methods or tr i g g e rs

Database methods

Project methods

Each method type manages the par t of the database
for which it is responsibl e . The technique for wri t i n g
each type of method is identical, p r oviding powe r
u s e rs and deve l o p e rs with coherent code throughout
the database.

The strength of a fo u rt h - g e n e ration language is its
d rastic reduction in code required to perfo rm a task.

The 4D language excels in fi ve main areas:

The same code runs on the client and the serve r
( t ri g g e rs and stored procedures). The user can
choose how thin he/she wants the client .

Transparent encapsulation of any graphical object,
whether built-in or user- d e fi n e d , inside the 
4D language.

Compact all-inclusive commands.

Easy blending with external applications.

A strong, e x t e n s i ve architecture, p r oviding over 
550 high-level commands presented alphabetical ly
or by theme in hierarchical menu s ; up to 32,767
l o c a l , p r o c e s s , and interprocess global vari a bl e s
s u p p o r ting all data types; t rue one- and two -
dimensional arrays unl imited in size ; p a ra m e t e r
passing with optional parameter passing scheme;
full recursivity support ; and pointers to data
o b j e c t s , a l l owing generic programming and 
code reusability.

S m a rt programming enviro n m e n t

Break window
Pe rs i s t e n t
Te m p o ra r y
C o n d i t i o n a l
Skipping scheme

Expression window
Va ri a bl e s
P r o c e s s e s
C o n s t a n t s
M e m o r y usage
A rray s
E d i t a ble values
Sets and selections
E xecution cycle

Watch window
C u s t o m i z a bl e
expression viewing
A rray element viewing
E d i t a ble values
Command pop-up
Object type and size
Pointer reference and
d e - r e ferenced views

Method view window
D ra g g a ble 
e xecution indicator
M ov a ble 
e xecution point
T i p s

Navigation controls
No tra c e
A b o r t
A b o r t and edit
E d i t
Step ove r
Step into
Step into process
Step out

Call chain window
H i e rarchical view 
of called and calling
m e t h o d s
Pa rameter viewing

Break list window
Conditional 
command catching
Conditional 
break viewing

4D DEBUGGER
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Along with a wide variety of built-in tools fo r
database repair and localization, the 4D deve l o p m e n t
e nvironment includes two key components fo r
p r o fessional deve l o p m e n t , 4D Compiler and
4 D I n s i d e r.

M U LT I - TARGET COMPILER

4D Compiler is a machine language compiler for 
4D databases. It has the unique ability to al low 
4D deve l o p e rs and customers to create compiled,
e xe c u t a bl e, d o u bl e - c l i c k a ble applications, a n d
c l i e n t / s e r ver and Web server applications. 4D is
o p t i m i zed to suppor t a wide range of processors :

8 0 3 8 6 , 8 0 4 8 6 , and Pe n t i u m

Macintoshes 68020, 6 8 0 3 0 , 6 8 L C 0 4 0 , 6 8 0 4 0 ,
and 68881/68882 math coprocessors

PowerPC 601, 6 0 3 , 6 0 3 e, and 604

Using 4D Compiler is extremely simple. Choose 
a database, select your options, and sit back as 
4 D Compiler generates a compiled ve rsion of the
application and controls the quality of your code.
Range checking displays a clear message including the
method name, the line, and the complete descri p t i o n
of err o rs . Your original database is never altered.
A n d , because 4D Compiler is from the publ i s h e r s of
4 t h D i m e n s i o n , you are assured it wo rks consistently
with your database. 4D Engine, when used with 4D
C o m p i l e r, creates merg e d , stand-alone applications.

D ATABASE MAINTENANCE 

AND CODE REUSABILITY

4D Insider is a point-and-click, d rag-and-drop code
s e r vicing system enabling components bu i l d e rs or
u s e rs to modulari ze or merge existing databases.
4 D Insider prov i d e s :

A complete stru c t u ral dictionary of 4th Dimension
d a t a b a s e s . 4D Insider displays the various database
o b j e c t s , all the interdependencies between objects ,
and provides a sophist icated navigation and global
search and replace capabil ity. 4D Insider can also
p r int a complete cross refe r e n c e, s i m p l i f y i n g
documentation of your applicat ion.

The abili ty to move table defi n i t i o n s , fo rm s , a n d
methods across databases while retaining al l object
p r o p e rt i e s , and to create new databases with
p r e v i o u s ly created components and interdependent
c o m p o n e n t s .

The abili ty to create a 4D database structure 
from SQL files generated by CASE tools . T h e
c o rresponding 4D database contains tabl e s , fi e l d s
with their types, and relat ions between tabl e s .

Easy translation of 4D databases. To ease
t ranslation of databases into different languages,
4 D Insider enables deve l o p e rs to expor t all textual
elements and re-impor t them after tra n s l a t i o n .

P o w e rful tools of the 4D enviro n m e n t



1 3

Administration and security

Maintenance of a system initially depends on the
i n t e rnal quality of the database engine , its capability
to provide feedback to IS managers and users , a n d
the number of existing security devices. One of the
most obvious 4D strengths lies in the quality of i ts
d e velopment tools and engine design. In each area 
of the product, the 4D engine delive r s immediate 
and automatic feedback to users and application
d e ve l o p e rs . While delive r ing error messages, 4D 
also indicates ways of solving probl e m s , d e l i ve ri n g
p ractical solutions in a large number of circumstances
such as simple syntax err o rs , disconnection from the
s e r ve r, and disk space management.

G R A P H I C A L LY ADMINISTRATING 4D SERV E R

The 4D Ser ver interface consists of one main screen,
d i s p l aying server activity:

Name of the database and data fi l e

Total memor y al located to 4D Serve r

Amount of memory 4D Server has allocated 
to the data cache

Number of connected user s and their names

Number of processes for each user, including the
status of each process

Two therm o m e t e rs indicat ing ser ver activity 
and cache hit ra t i o

All other database administrat ion tasks are 
managed automatical ly and dynamically by 4D Serve r.
These include object management, s i ze control,
dimensioning of fi l e s , and balancing of indexe s .
4 D S e rver also provides automatic and procedura l
control for managing data integrity and tra n s a c t i o n s .
For example, if a client accidentally disconnects,
4 D S e rver automatically removes its processes,
cancels its tra n s a c t i o n s , and unlocks all its objects.

THE 4D PASSWORD EDITOR

The 4D Pa s s word Editor is a complete env i r o n m e n t .
The password system reflects the exact authority 
that groups or individuals have inside a company and
handles interaction between these groups. With the
p a s s word system you can:

Specify database users , create groups of users 
with different levels of database access, and create
a hiera r c hy of users

Specify the group ow n e rship of the objects each
user creates

Assign a star t-up procedure for each user

Specify a group ow n e r

Control access to the design env i r o n m e n t , t a bl e
d e fi n i t i o n s , record opera t i o n s , fo rm s , m e t h o d s ,
and menu items

4D BACKUP

The various 4D Backup features include full backup
and restore capabili ties, log fi l e , r e c ove r y system,
and database mirr o ri n g . 4D Backup also delive rs :

Complete procedural contr o l . O ver 30
commands let you automate eve ry aspect 
of 4D B a c k u p, from init iat ing a full backup 
to integrating a log fi l e.

Multi-set  backups. 4D Backup will automatically
cycle through seve ral “ s e t s ” when creating full
b a c k u p s . If a database error goes undetected for a
p e r iod of t ime, u s e rs can choose the appropri a t e
backup set to use when rebuilding the database.
Database sets can be archived and even moved 
off-s ite for the most sensitive applications.

Mult i-volume backups on any media.
4 D Backup saves to any mounted vo l u m e, i n c l u d i n g
f l o p py disks, hard disks, tape dri ve s , and more.
When writing to a vo l u m e, 4D Backup ve ri fies 
av a i l a ble space and splits files across seve ra l
volumes as needed.

E r ror detection and r e p a i r . I f the database, l o g
fi l e, or media is damaged, 4D Backup uses a system
of checksums to locate and correct the probl e m .
4D Backup can also erase the dest ination media
b e fore beginning a backup and ve r ify a backup
after it is wri t t e n .
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4th Dimension Ve rsion 6 is an integrated database
and Web serve r. No CGI or additional software is
required to serve your data via the We b. E n s u ri n g
Web access to your application is as easy as clicking
a check box in the Preferences dialog. No code
changes are necessary. 4D and 4D Server view any
Web browser as a 4D client, extending built-in 4D
database fe a t u r e s . Because 4D suppor ts extern a l
products and HTML fo rm a t s , u s e rs can add any
e x t e rnal product, J av a S c r ipt application, or Java applet
to bui lt-in 4D fe a t u r e s .

ACCESSING 4D FROM A BROWSER

A ny 4D fo rm is conve r ted to an HTML page on-the-
f ly, and all images automatical ly conve rt . U s e r s access
4D tra n s p a r e n t ly under the condit ions chosen by the
Webmaster or the database designer. C o nve rs e ly,
HTML documents created with any HTML page
editor can be used as interfaces to 4D databases,
because HTML vari a bles can be associated to 4D
v a ri a bles and methods. When a browser accesses 
a 4D database, 4D creates a process enabling the
c o n n e c t i o n . The number of processes opened by 
4D is vir t u a l ly unlimited. 4D integrates a pers i s t e n t
connection scheme that can be customized 
by the We b m a s t e r.

D ATA ACCESS

You can select, i n s e rt , u p d a t e, and delete relational
data in both 4D and SQL databases connected via
4D ODBC, 4D SQL Serve r, and 4D for ORAC L E .
Web brow s e rs benefit from al l powerful 4D fe a t u r e s :
Population of seve ral records within a curr e n t
s e l e c t i o n , t ransparent manipulation of the curr e n t
selection without additional queri e s , d o u bl e - c l i c k a ble 
records within the selection, and more. 4D Serve r
a u t o m a t i c a l ly maintains the current selection on the
s e r ver side as long as the process is kept alive. T h e
d u ration of a process can be customized by the
Webmaster or the database administra t o r.

D ATABASE INTEGRITY AND 

TRANSACTION MANAGEMENT

Web users benefit from 
4D and 4D Ser ver bu i l t - i n
t ransaction management
c a p a b i l i t i e s . 4D records 
in use are automatically 

l o c ked and released when appropri a t e. A message 
is automatically delivered to the Web user in 
case he/she wants to modify a record in use by
someone else. I f err o rs are encountered during 
data manipulation, changes are cancelled by the 
4D automatic rol lback management system.

D ATABASE ADMINISTRATION 

AND ERROR HANDLING

Database administration is as simple and tra n s p a r e n t
in a Web context as in the regular 4D client/serve r
e nv i r o n m e n t . We b m a s t e rs can easily view statistics 
on number of connections and ave rage connection
t i m e, a n a lyzing nature and content of tra n s a c t i o n s
processed over the Intern e t .

Web users benefit from elaborate built-in err o r
handling and 4D automatic messaging. A d d i t i o n a l
messages can be added as needed.

See the AC IU S white paper  “4th D imension: The New Dimension of Int ern e t

Database Access and Publ i s h i n g ” for a complete descr ipt io n of 4D int eg ra t e d

Web capabi li ties .

A new age of Internet database access and publishing



1 5

The powe r f u l , u s e r-centered 4D interface facilitates
data access, m a n i p u l a t i o n , and nav i g a t i o n , fe a t u ri n g :

Built-in wizards and editors

Powerful and transparent management of selections
of records

In the 4D env i r o n m e n t , selection of records is as
i n t u i t i ve as it is in eve ry d ay life . Data displayed in 
lists is not simply info rmation represented on the
screen—it is a live object. For instance, d o u bl e -
clicking can display more detailed info rmation or
e n a ble data modificat ion in a mu l t i - l e vel dr i l l - d ow n
t e c h n i q u e. A d d i t i o n a l ly, u s e rs can click on rows 
to create discontiguous selections on the fly.

Bui lt-in point-and-click and drag-and-drop wizards
and editors include:

Four query wizards and a mult i-lingual sor t editor

E x p o r t and impor t editors associated with an
i n t u i t i ve ASCII mapping scheme

Quick repor t editor

C h a r t editor

Label editor that surpasses dedicated packages

4D wizards and editors can be used inside 
f u l ly customized applications. One line of code
i m m e d i a t e ly brings each editor, with al l its
f u n c t i o n a l i t y, to an application.

When a quer y is processed, 4D automatically
maintains the resulting selection of records and treats
it as a database object without data duplication.
Because current selections are maintained, a single
search can be used in a variety of operations without
r e q u i r ing the query to be re-exe c u t e d . The same
selection can be used in various contexts, such as
quick repor t s , l a b e l s , c h a rt s , e x p o r ts or subqueri e s .
Since current select ions are ra n d o m ly accessibl e
u s e rs can create, and conve n i e n t ly manipulate,
thousands of records within one or many
s i mu l t a n e o u s ly active window s .

The 4D management of current selections eliminates
n e t wo rk tra f fic jams caused by repor t generat ion in a
multi-user situation. 4D Server automatically manages
each client query environment and maintains seve ra l
c o n c u rrent select ions, a u t o m a t i c a l ly and tra n s p a r e n t ly
acting as an application ser ve r.

In multi-user situations, 4D Server maintains 
a current selection for each user process and
a u t o m a t i c a l ly handles record locking inside the
s e l e c t i o n . Once the record is released, it becomes
av a i l a ble for modification for any other curr e n t
select ion containing that record. 4D Server curr e n t
selection management avoids the dangers of database
replication and synchronization changes in mu l t i -
user situations.

Data access and navigation
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4D COMPILER is a mu l t i - t a rget compiler
d e veloped for 4th Dimension and 4D Serve r

a p p l i c a t i o n s . It is designed to be both powerful 
and easy to use—thus allowing both beginners 
and power users to benefit from its feature set.
As a true machine-language compiler, 4D Compiler
a l l ows you to compile appl icat ions for a wide ra n g e
of processors including:

Intel 80486, and Pe n t i u m

Motorola 68020, 6 8 0 3 0 , 6 8 L C 0 4 0 , 6 8 0 4 0 ,
and 68881/68882 math co-processors

PowerPC 601, 6 0 3 , 6 0 3 e, and 604

Because compiled 4D applications take full advantage
of the processor speed, it is not uncommon to see
compiled applications execute at speeds three to
1,000 times faster than the interpreted counterp a rt .

In addition, 4D Compiler provides extensive
diagnostic warnings and error messages not found in
c o nventional compilers . 4D Compiler also prov i d e s :

Systematic analys is of your database and extensive
diagnostic warnings and error messages

List of all the vari a bles used in the database with
their compiler directive s

Automatic typing of active objects, nu m b e rs , a n d
c h a racter stri n g s

Dynamic runtime error checking of the compiled
d a t a b a s e

I n t e ra c t i ve debugging with 4th Dimension

Standalone exe c u t a ble applications using 4D Engine

C O M P I L ATION MAIN OPTIONS 

4D Compiler is a complete point-and click
a p p l i c a t i o n . The 4D Compiler main window presents
the most common options immediately. A d d i t i o n a l ly,
more advanced options are av a i l a ble at the user s
r e q u e s t . The main goal of 4D Compiler is to prov i d e
n a t i ve compiled code for all  the av a i l a ble 4D
p l a t fo rm s . In addition, the 4D Compiler design was
created ve ry carefully, such that its power was not
intimidating to the new user. In most cases, u s e rs 
can simply launch 4D Compiler and compile their
database application in a few clicks of the mouse.
A l t e rn a t i ve ly, a more advanced user can fine tune
s e ve ral settings to extract the best perfo rm a n c e
p o s s i ble from his or her database.

Main window

Each icon can be selected or deselected. Your 4D
Compiler product may have some or all of these
options enabl e d .

Compiled database status

A compiled database is a replica of the ori g i n a l
d a t a b a s e ; it operates exactly l ike the latter, e x c e p t
that you cannot access the Design environment and
it executes native compiled code for the processor
for which it was compiled. U n b e k n ownst to the user,
4D Compiler alw ays wo rks with a copy of your targ e t
appl ication to ensure that your original source code
is protected.

A C I 4D Compiler: The new dimension
of fast, cro s s - p l a t f o rm development
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C r eate executable applications

You can merge your compiled database with
4 D Engine and create a standalone exe c u t a bl e
a p p l i c a t i o n . On Macintosh, 4D Compiler merges 4D
Engine and the compiled database application into a
s i n g l e, d o u bl e - c l i c k a ble application. On W i n d ow s , t h e
compiler generates three fi l e s : D a t a b a s e N a m e. E X E ,
D a t a b a s e N a m e. 4 D C, and DatabaseName. R S R .
The resulting application icon can be customized 
to give your application a pol ished look and fe e l .

E r ror f ile

This option generates a text file containing a list of
e rr o rs and warnings detected during the compilation
p r o c e s s . 4 D can open this fi le directly and use it fo r
i n t e ra c t i ve debugging and error corr e c t i o n . The err o r
file may also include additional warnings that assist
the programmer in locating potential software bu g s .

Symbol table

4D Compiler generates a text file containing
i n fo rmation about all database objects, their data
t y p e s , and the name of the method the data type 
was determined automatically (if  this option was
s e l e c t e d ) . The symbol table also includes a complete
list of your methods and functions, the data types 
of their para m e t e rs and, for functions, the data type
of the value return e d . The symbol table allows the
p r o g rammer to optimize use of database vari a bles 
to reduce memor y requirements, o p t i m i ze cer t a i n
o p e ra t i o n s , and locate potential application bu g s .

Range checking

Range Checking provides a part i c u l a r ly powerful 
set of diagnostics used during testing and debu g g i n g .
A database application that is compiled with Range
Checking includes code that will check memory 
and vari a ble access dynamically during the exe c u t i o n
of your compiled code. Range checking err o r s 
are repor ted to the user with specific info rm a t i o n

relating to the type of err o r, method where the 
e rror occurr e d , and the line number of the err o r.
The programmer can then use this info rmation to 
fix bugs in his or her code that might not have been
otherwise found during normal testing procedures.

Script  manager

This option applies when your database is used 
in conjunction with a 4th Dimension ve rs ion that
i nvolving the Script Manager on Macintosh or 
t wo - bytes systems on W i n d ow s . The Script Manager
and two - bytes system enable programs to function
with non-roman alphabets and chara c t e rs , such as
J a p a n e s e, C h i n e s e, A ra b i c, or Hebrew.

Wa rn i n g s

Wa rnings are more extensive diagnostic messages
created during the compiling process. Wa rnings allow
the programmer to locate potential source code
p r o bl e m s . A line of code that produces a warning will
not necessari ly result in an err o r, but attention should
be noted by the progra m m e r. Wa rnings are especially
helpful for user s just star ting to learn the 4D
language as it will locate coding techniques that may
result in potential probl e m s . It is common to see
Wa rnings used as a learning aid while new users 
are developing their fi rst 4D applications.

P r ocessor type

4D Compiler allows you to choose the coprocessor
on which your application will  exe c u t e. In addition
you can specify compile options that will optimize
your code for par ticular chipsets within a
coprocessor family. You can choose from:

Intel 386, 4 8 6 , and Pentium (Window s )

Motorola 680x0 (Macintosh)

Motorola PowerPC (Power Macintosh)

You can compile s imu l t a n e o u s ly for seve ral platfo rm s

Compilation main options
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thus reducing the amount of time necessary to
d e p l oy your application.

You can access the more advanced Options window
by cl icking the More button which is located at the
bottom of the Main window.

O p t i m i z a t i o n

4D Compiler allows you to choose between two
code genera t o rs :

The normal option compiles your application 
more quickly though creates less optimized code.

The optimized option takes longer to compile 
your database , although with good reason.
D u r ing the process of compiling with optimization,
4 D Compiler evaluates your code and fine tunes 
its compil ing process intelligently to ensure the
resulting code is as fast as possibl e, while at 
the same time reducing memor y and hard disk
space requirements.

Initialize local variables

When a method is exe c u t e d , space for local vari a bl e s
is reser ve d . These local vari a bles are destroyed at the
end of method’s exe c u t i o n . 4D Compiler allows the
p r o g rammer to decide how these local vari a bl e s
should be initialize d :

I n i t i a l i ze each vari a ble to a nul l value by default.

I n i t i a l i ze each vari a ble to a random value. T h i s
option is used only for debugging purp o s e s .

Do not initialize each vari a bl e. If your code
i n i t i a l i zes vari a bles progra m a t i c a l ly, this option 
s aves time during compiling and code exe c u t i o n .

Typing file

4D Compiler generates a file containing compiler
d i r e c t i ves for all your application vari a bl e s . If yo u
want to use these declarations in your database,
you can copy these directives easily into yo u r
m e t h o d s . 4D Compiler can type all vari a bles used
within your application automatical ly. If you choose 
to type vari a bles manu a l ly, this will speed the 
compile process.

Compilation path

E xecute all passes: 4D Compiler executes all
required stages for compiling, including the
automatic typing of al l vari a bles used within 
the database.

Process and interprocess have been typed:
4 D Compiler accelerates compilation using
compiler declarat ions in your code to determ i n e
process and interprocess vari a ble types. A ny
process or interprocess vari a ble not declared
p r o g ra m a t i c a l ly wil l result in a compiler err o r.

All vari a bles have been typed: This option assumes
that you have progra m a t i c a l ly typed process,
i n t e rp r o c e s s , and local vari a bl e s . If  any vari a bl e s
h ave not been declared progra m a t i c a l ly, a compiler
e rror will result. Compiling with this option results
in the fastest compile process.

Default button type

By default, 4 D Compiler wil l assign untyped vari a bl e s
to the type with the greatest scope. With this option,
you can force the type of the button objects to real
or longint. This option does not ove rr ide compiler
d i r e c t i ves in your database.

Default number type

By default, 4 D Compiler will tr y to type untyped
nu m e r ic vari a bles to the type with the greatest
s c o p e. With this option, you can force the type 
of nu m b e rs to real or longint. This option does 
not ove rr ide compiler directives in your database.

Default alphanumeric type

By default, the compiler will tr y to type untyped
a l p h a nu m e ric vari a bles to the type with the greatest
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s c o p e. With this option, you can force the type 
of character str ings to text or fi xed-length str i n g s .
This option does not ove rr ide compiler directives 
in your database. I f you choose to set the default
a l p h a nu m e ric type to fi xed stri n g , an entera ble area
a p p e a r s and you can set the default str ing length.

Automatic version numbering

If you select this option, 4D Compiler assigns the
compiled database a ve r sion number automatically.
This number is saved in the project and is
incremented at each new compilation. This ve rs i o n
number allows the you to track the installed ve rs i o n s
of your application easily.

H e l p

On W i n d ow s , 4D Compiler includes an extensive
help file which can be accessed through the Compiler
Help Menu .

Compiling is simple. Once you select compilation
o p t i o n s , you click the OK button in the Main window
to star t the compilation process. 4D Compiler
a u t o m a t i c a l ly checks:

Your passwo r d

If the database uses any plug-ins or extensions

4D Compiler then continues without need for user
i n t e rve n t i o n , d i s p l aying a window with the fo l l ow i n g
diagnostic info rm a t i o n :

In the upper par t of the window, method names
scroll  as they are processed by the compiler.

In the lower par t of the window, 4D Compiler
d i s p l ays a list of messages and, p o s s i bly, e rr o rs that
are genera t e d .

At the top of the compiler window, the error and
w a rning counters are incremented throughout the
compilation process.

Pause and A b o r t buttons allow you to interru p t
the process tempora ri ly or perm a n e n t ly.

A small moving icon on the left s ide of the upper
w i n d ow info rms you of various compilat ion phases.

4D Compiler indicates err o r s and warnings in
three ways and uses them according to the nature

of the message:

When 4D Compiler detects an error in a method,
the compiler sets its name in b o l d .

When it issues a warning about a statement in 
a method, the compiler sets its name in i t a l i c s.

If a method contains both err o r s and warn i n g s ,
its name is set in bold italics. After compiling is
c o m p l e t e, you can select the method to view the
e rr o rs or warnings fo u n d . E rr o rs or warnings are
d e s c ribed in the lower panel, including the Line
nu m b e r, the actual line of code containing the
e rror or warn i n g , and an explanation of the err o r
or warn i n g .

The 4D Compiler main purpose is to create fast
e xe c u t a ble application code. H owe ve r, it also serve s
as source code monitoring assistant. D u r ing the
compilation process, 4D Compiler acts as an
intelligent monitoring system for code consistency,
code improvement and as an efficient technical
d e bugging tool .

Intelligent code consistency system

A major strength of the 4th Dimension interpreter 
is to be fo rg i v i n g . Using 4D, you are not required to
be a programming expert . C e r tain kinds of semantic
and syntactic inconsistencies are accepted and take n
care of automatically by 4D in the interpreted mode.
4D Compiler includes a powerful code analy s i s
engine that evaluates your source code. For instance ,
while 4D Compiler cross-references all the elements
within your source code, it can also sor t out possibl e
missing info rmation such as type declara t i o n
p r o blems with vari a bl e s . In such cases, 4D Compiler
examines the context in which the vari a ble occurs ,
and determines the vari a ble type based on its use 
in the source code. In case of possible ambiguity,
4 D Compiler generates a detailed error message that
a l l ows the programmer to correct the problem easily.

Extensive diagnostic system

The 4D Compiler diagnostic system includes a
detailed description of the err o rs and warnings that
m ay result from the compiling process. Here are
some examples:
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The error file messages generated duri n g
compilation include clear defi n i t i ve info rm a t i o n .
E rror messages not only include the line nu m b e r
and the line of code, but also a complete
d e s c ription of the err o r.

Wa rnings are not err o rs and do not preve n t
database compilation. They simply point out
potential  code err o rs . The info rmation in the
w a rning displays the line nu m b e r, the l ine of 
c o d e, and a complete explanation.

Range checking is a sophisticated tool fo r
m o n i t o r ing code execution within your compiled
a p p l i c a t i o n s . Range checking is an additional phase
in the process of developing and debugging yo u r
d a t a b a s e s . There are cases where your application
can be compiled with no obvious err o rs . A s k i n g
4 D Compiler to locate range checking err o rs
a l l ows you to double-check the reliability of yo u r
compiled application while it is ru n n i n g .T h i s
capability is especially valuable when pointers ,
a rrays or str ings of chara c t e rs are processing.
4 D Compiler can detect execution err o r s that
might not otherwise be located easi ly during a
code review or interpreted testing.

The symbol table generated by 4D Compiler
d i s p l ays complete columnar info rmation on yo u r
database objects . For instance, 4D Compiler will
not only list your interprocess vari a bl e s , but also
present them in alphabetical order, the methods
they are using, the number of dimensions of the
a rray if this vari a ble is an array, and eve n t u a l ly 
the context in which the compiler has establ i s h e d
the data type, if you have not declared it
p r o g ra m a t i c a l ly.

Interactive debugging

A unique 4D Compiler feature is that the error fi l e
can be used to debug a database intera c t i ve ly. In 4D,
both the error file and the uncompiled database can
be opened simu l t a n e o u s ly. A 4th Dimension menu
command and Next Compiler Error opens the fi rs t
procedure or script automatically where

4D Compiler found an error or warn i n g . At the top
of the window the error or warning is descri b e d .
In the method, the affected line is highlighted.
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From a database standpoint, 4D and 4D Compiler
handle cross-platfo rm management tra n s p a r e n t ly.

You can compile a database for W i n d ows on a
Macintosh—or the reve rs e. You can then use the
application with 4D for W i n d ows or 4D for Mac.

You can compile a database for all platfo rms at
o n c e. The compiled application wi ll then include
the necessar y code for the platfo rm with which
you open the database. If in a client/ser ve r
situation a platfo rm tries to open an application
which has not been selected during compilation,
the user of that platfo rm receives a message
i n fo rming them of the probl e m .

No extra wo rk is required to operate We b
s e rvices in a compiled env i r o n m e n t .
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4D INSIDER is a point-and-click, d ra g - a n d - d r o p
code management system enabling component

bu i l d e rs and users to modulari ze or merge existing
applications and to examine database objects and
their dependencies. 4D Insider prov i d e s :

A complete dictionar y of your application

A display of the application objects and their
i n t e r d e p e n d e n c i e s

A global search and replace tool

A cross-referencing and documentation tool

A code management system allowing you to create
new applications easi ly from previously created
components by moving table defi n i t i o n s , fo rm s ,
and methods across applications while retaining 
all object proper ties and relationships

A structure generator that creates a 4D stru c t u r e
from SQL files generated by common industry
CASE tools

A localization manager allowing you to adapt and
to execute your application easily in diffe r e n t
l a n g u a g e s

4D Insider addresses the most cumbersome and
i n d i s p e n s a ble needs for professional database
d e velopment in a simple and efficient manner.

4D INSIDER BROWSER WINDOWS

After opening the database, 4 D Insider begins 
to build a cross-referenced database objects tabl e.
Once 4D Insider has cross-referenced the database,
i t displays the objects in a browser window. T h e
4 D Insider Browser W i n d ow is a complete gra p h i c a l
e nvironment providing an org a n i ze d , i n t e l l i g e n t
d i s p l ay of the database objects . The browser window
contains the fo l l ow i n g :

L ists  of database objects and their
relationships. Each l ist within the brow s e r
w i n d ow identi fies objects by name and by type.
The type of an object is indicated by the icon
a p p e a ring to its left.

The Main List sect ion displays the database
o b j e c t s

The Used By section displays the objects that
use the object selected in the Main l ist

The Uses section displays the objects used 
by the object selected in the Main list

I n f o r mation area. I n fo rmation about the object
selected in the Main list is displayed in this section
of the window. I n fo rmation includes:

Name of the object or name of the table and
fo rm to which the fo rm method belongs in the
fo rmat [Ta bl e n a m e ] . F o rm N a m e

S i ze of the object

Last modification date

I n t e rnal ID or reference nu m b e r

Object Contents area. The Object Contents area
d i s p l ays the contents of an object. For a database
m e t h o d , the area displays the method text as it
a p p e a rs in the 4th Dimension Method editor. Yo u
can select and copy this text. A fo rm appears as it
is in the Design environment or as User/Custom
M e nus env i r o n m e n t .

ACI 4D Insider: The new dimension 
of efficient code management
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Customizing the browser window

You have complete control of the browser window s
a p p e a ra n c e. You can adjust the size of the lists
r e l a t i ve to the Object Contents area, change the
location of the l ists , or specify the default s ize of
b r owser window s .

M u l t i - w i n d ow i n g : 4D insider completely exploits
the mu l t i - w i n d ow capabilities of modern opera t i n g
s y s t e m s . This allows you to have multiple views 
into your database where each window can display
d i f ferent info rm a t i o n . This allows you to fo l l ow
more easily object interdependencies, and manage
the modular ization of your source code.

O rganizing multiple browser window s : You can
d i s p l ay as many browser windows from as many
databases or libra r ies as you want. Your only
l imitation is the amount of memory on yo u r
c o m p u t e r. The W i n d ows menu org a n i zes all open
w i n d ow s . D u r ing a wo rk session, you may have
m a ny windows on the screen at the same time .
You can place them in an org a n i zed pattern on the
screen or let 4D Insider org a n i ze them for yo u
a u t o m a t i c a l ly.

Object fi l t e ri n g : By default, the Main list contains 
all the objects in the database, s o r ted by type. F o r
a ny list in the browser window, you can determ i n e

which types of objects to display.

M oving the Used By or Uses l ist to the Main list:
To analy ze objects in the Used By or Uses list
more closely, you can make either list the new
Main list. In this way, you can view the cross-
r e ferences for objects curr e n t ly in the Used By 
or Uses lists .

Changing the location of the lists: You can easily
change the location of the lists in the brow s e r
w i n d ow.

Changing the default size of the browser window :
You can specify the browser windows default size
by enter ing a specific height and width.

SEARCHING, REPLACING, 

RENAMING, AND FILT E R I N G

Searching for objects in a database or libra r y enabl e s
you to quickly locate objects based on specific or
n o n - s p e c i fic cr i t e ri a . If you find you are executing the
same searches frequently, you may choose to defi n e
fi l t e rs using these cri t e ri a . In addition to searching 
for objects, you can easily rename all the objects
throughout a database or libra r y.

S e a r ching and r e p l a c i n g

You can select whether you want to search fo r
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objects based on a name , last modification date,
or number of occurr e n c e s .

C o m p a rator choices var y based on the object:

Object Name: is exactly, c o n t a i n s , does not contain,
begins with, ends with

Object Date: is befo r e, is equal to, is after, i s
d i f ferent from

Number of Occurr e n c e s : is equal to, is greater
t h a n , is less than, is di fferent from

Search in Contents allows you to specify whether
the search will include the contents of the objects
as well as their names.

You can select whether you want the search to
include documented, u nu s e d , and delimiter objects.

You can also define multiple search cri t e ri a .
For instance, you can search for objects whose
names star t with “ M ” and contain the str ing 
“New Process”.

R e n a m i n g

You can use the “ R e p l a c e ” features in the Tools 
m e nu to rename objects in your database or l ibra r y.
To rename objects, you can use one of seve ra l
techniques depending on your needs. 4D Insider
e n a bles you to:

Rename an object by substituting a 
u s e r- d e fined name.

Rename multiple objects s imu l t a n e o u s ly by
replacing a substring of chara c t e r s in their names
with user entered substring of chara c t e rs . Yo u
specify the objects to be renamed by selecting
them in the Main list. The selection can contain
multiple object types.

Replace a sequence of chara c t e r s in the names 
of any number of objects with another str ing 
of chara c t e rs .

Add a prefix to the names of any number of

selected objects. This option allows you to create 
a more readable structure by giving objects
meaningful names. Using prefi xes also helps you 
to group related objects together. For example ,
in a database, all project methods associated with
m e nus could begin with the chara c t e rs “ M _ ” ; t h e s e
methods appear together in the Main list. O n c e
you have given a set of objects the same prefi x ,
you can easily take advantage of custom fi l t e rs .

F i l t e r s

You can choose the type of object you want to view
in each list. For example , you might want to view
methods in the Main list in order to see where each
method is used and what objects each method uses.

You can add your own fi l t e rs to find common
objects or to find objects meaningful to yo u r
p a r ticular database. For example 4D I n s i d e r
p r ovides a fil ter for finding var i a bles but you can
create additional fi l t e rs for finding local vari a bles 
or interprocess vari a bl e s .

In addition to adding new fi l t e rs to 4D I n s i d e r,
you can customize built-in fi l t e r s and controls

F i l t e r ing cri t e ria include fi l t e ring on name,
d a t e, and number of occurr e n c e s . Fil ter options 
let you execute a search on object contents as 
well  as name.

MOVING OBJECTS ACROSS DATA B A S E S

When moving an object from one database to the
a n o t h e r, 4D Insider allows both automatic and user
d e fined integrity control.

Automatic integrity contr o l

When you move an object, 4D Insider identi fies 
all object dependencies. This list of dependencies
includes all objects that the moved object uses.

Since objects in a database are interdependent, w h e n
you move one object you may need to move others
to conserve object integri t y. For example , if yo u
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create a custom search dialog box , you could copy
the fo rm for that search dialog box with any methods
or other objects that it uses. You could copy the fo rm
to another database or you could add it to a libra ry
of objects commonly used in your databases.

Because some objects cannot be moved by
t h e m s e l ve s , 4D Insider has determined the
dependencies automatically and manages it for 
you automatically when moving objects from one
database to another. For example, when you copy 
a fo rm , 4 D Insider automatically copies the fo rm
methods and object methods attached to the 
fo rm elements.

U s e r- c o n t r olled object move

At other times, you may want to copy some or none
of the dependencies. When you move an object, yo u
can choose to move :

The object itself

The object with some of the objects it uses

The object with all of the objects it uses.

You can control how the object is moved at the time
of the move. I f you choose to perfo rm a rapid move
where you move an object with all of the objects it
u s e s , 4 D Insider will perfo rm the move immediately.
O t h e r w i s e, 4D Insider displays a wizard that guides
your choices and info rms you about the
consequences of your choices.

4D Insider allows you to define delimiter objects.
A delimiter declared object stops the propagation 
of references during a move. By default , 4D Insider
c o n s i d e r s menus and menu bars to be delimiter

o b j e c t s . M e nus are central to an application—
in most cases, they refer to all the major methods 
in a database. If menus were not delimiter objects,
4 D Insider would propose that you copy al l
r e ferenced objects before moving a menu . You can
modify the list of delimiter objects based on yo u r
interface and your programming style.

C R E ATING LIBRARIES AND GROUPS

4D Insider suppor ts the development of modular, r e -
u s a ble code enabling you to org a n i ze design objects
into libra r ies and groups. L i b ra ries and groups can 
be exchanged regardless of their platfo rm of ori g i n .

L i b r a r i e s

Using libra ri e s , you can maintain a copy of a set of
o b j e c t s . These objects are reusable later in other
d a t a b a s e s . When you move an object to a libra r y,
4 D Insider also moves any dependent objects .
For example, if you move a method, 4 D Insider 
m oves all methods that it cal ls and the commands,
v a ri a bl e s , and other items that method uses.

When you update objects, you can copy the updated
objects to the libra ry and then use the libra r y to
update your other databases.

G ro u p s

Using groups, you can reorg a n i ze objects according
to their funct ion. T h i s r e o rganization can help s implify
s t ructures viewed within 4D I n s i d e r. When grouping
objects together, they move into a folder with the
same name of the group.

You can use groups to:

O rg a n i ze objects within the database.

M a ke it easier to move objects associated with a
p a r ticular aspect of your database’s functionality.
For example, you might place objects of an
i nvoicing module in one group and objects of an
i nve n t o r y system into another group. You could
then also create subgroups for the different par t s
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of the invoicing and inve n t o ry modules. To reuse 
a par t of a database, you would simply move 
the needed group or groups into another libra ry
or stru c t u r e .

Within groups you can create as many levels of
subgroups as you want.

You can group objects with their dependencies—
meaning with the objects they use. In this case, t h e
group created by 4D Insider contains the selected
objects and the objects that they use.

4 D Insider treats objects contained in groups as 
it does all other objects. You can perfo rm any
o p e ration on grouped objects. In the case of a
selection where you have applied a fi l t e r, the group
will display only those objects corresponding to 
the fi l t e r.

C R E ATING NEW DATA B A S E S

In addition to opening an existing database locally,
4 D Insider enables you to create a new empty
database from existing components. Once created,
the new database can be used with either 4D or with
4D Serve r. With this capability it would be possibl e
to build completely new databases from components
or modules found in existing databases, all without
w riting a s ingle line of code .

WORKING WITH DEVELOPMENT SERV E R S

Not only can 4D Insider open up local copies of
d a t a b a s e s , but it can also access databases opera t i n g
in a multi-user development environment using
4 D S e r ve r. Using T C P / I P, I P X , or ADSP you can open
a structure over the netwo rk and take advantage of
al l 4D Insider fe a t u r e s . This offe rs a ve ry powe r f u l
solution for companies with many or larg e
d e velopment groups. Project managers can maintain 
a 4D Server database holding all  base modules,
r o u t i n e s , and methods that are common, s t a n d a r d ,
and/or reusabl e . P r o g ra m m e rs can then use
4 D Insider to access these routines via the netwo rk
and move them ve r y easily into their current project,

regardless of the development platfo rm . This way, a
c e n t ra l i zed code server can be created, m a i n t a i n e d ,
and updated for your group or entire company.

C R E ATING A 4D DATABASE 

FROM A SQL DESCRIPTION FILE

4 D Insider can parse a SQL description file 
g e n e rated by many common CASE tools, and create
a 4D database matching the SQL descri p t i o n .T h e
g e n e rated 4D database contains the tabl e s , t y p e d
fi e l d s , and relations between the tabl e s .

C R O S S - P L ATFORM MANAGEMENT

4D Insider manages cross-platfo rm requirements
t ra n s p a r e n t ly, just as al l products within the 4D
Product Line.

L i b ra r ies created on one platfo rm can be used on
another platfo rm .

L i ke the 4D Form editor, 4 D Insider includes a
feature for rescaling fo rm objects. In addition,
4 D Insider also lets you rescale multiple fo rm s ,
e n a bl ing you to modify a group of fo rms or to
m a ke global changes.

You can scale seve ral database fo rms at the 
same time.

4 D Insider allows you to open W i n d ows and
Macintosh ser ve rs concurr e n t ly. Using this fe a t u r e ,
you can also tra n s fer objects easily betwe e n
d i f ferent databases on different platfo rm s .

G E N E R ATING DOCUMENTAT I O N

The documentation window

4D Insider includes complete documentation
c a p a b i l i t i e s . This allows deve l o p e r s to document 
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the application source code easily so that other
p r o g ra m m e rs can easily understand the techniques
used by the original progra m m e r. D o c u m e n t a t i o n
i n c o rp o rates the fo l l owing capabi lities:

You can enter up to 32,000 chara c t e r s in the
documentation window.

You have complete control over documentation
fo n t , font size, and text style.

Documentation modification date is consistently
m a i n t a i n e d . The date appearing in the
Documentation window refe rs to the date that 
the object was last modified in the 4th D i m e n s i o n
or 4D S e r ver Design env i r o n m e n t .

Documenting objects

To facilitate development by multiple 
p r o g ra m m e rs , 4 D Insider al lows you to document 
objects contained in a structure or l ibra ry. T h i s
documentation is saved in the structure of the
d a t a b a s e. You can use this documentation with the
single-user 4th Dimension and with the mu l t i - u s e r
4 D S e r ve r.

C reating global documentation 
for your database

To facil itate code maintenance, you can also 
g e n e rate complete printed documentat ion containing
a description of the database structure or set 
of libra ri e s .
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4D PRODUCTIVITY PLUG-INS are a complete
c r o s s - p l a t fo rm office system operating inside

4 t h Dimension or 4D Serve r. They behave as
compound database objects and include:

4D Calc , a spreadsheet designed for 
a n a ly s i s , s i mu l a t i o n , r e v i e w, and forecasting 
of nu m e rical data.

4D Draw , a drawing plug-in that creates diagra m s ,
floor plans, technical i llustra t i o n s , e n g i n e e ri n g
d o c u m e n t s , a r c h i t e c t u ral bl u e p ri n t s , and more.

4D W r i t e , a simple, elegant tool for creating 
and modifying all  types of textual documents,
from simple letters to mu l t i - p a r t contra c t s .

A C I incorporated a 4D Write area within this
p r oduction database to create the PDF and
HTML documentat ion for al l 4D commands.

F E AT U R E S

All 4D Plug-ins are complete products and are
designed to provide the most needed features 
in their respective product categori e s .

4D integration

4D Calc, 4D Draw, and 4D W rite can be used in
their own windows or placed on 4D fo rm s .T h e
contents of a 4D Plug-in can be saved as a document

or stored directly in a record as a 4D fi e l d . P l u g - i n s
can directly reference 4D objects such as fi e l d s ,
v a ri a bl e s , c o m m a n d s , m e t h o d s , and other plug-ins.

4D Server integration

The 4D Ser ver integrated application ser v i c e s
p r ovide immediate automatic updates of all plug-ins
contained within a 4D Server database for any 4D
client connected to 4D Ser ve r.

Communication between 4D Plug-ins

4 D Plug-ins communicate with each other using the
i n t e rnal 4D hotlink system. With hotlinks, changes 
in the original fo rmation are reflected eve ry w h e r e
d y n a m i c a l ly.

P ro g r a m m a b i l i t y

When a 4D Plug-in is added to a database, a
complete suite of commands is installed that enabl e
d e s i g n e rs to control al l aspects of plug-in usage.
Combined with the 4D language, these additional
plug-in commands allow you to create sophist icated
o f fice appl ications within your database or yo u r
c l i e n t - s e rver architecture .

4D Draw is a drawing plug-in that creates diagra m s ,
floor plans, technical i llustra t i o n s , e n g i n e e ri n g
d o c u m e n t s , a r c h i t e c t u ral bl u e p ri n t s , and more. A n d
since it is completely integrated into 4th Dimension,
4D Draw diagrams can be created from, d e p e n d e n t
o n , and integrated with database info rm a t i o n . You can
e ven create hy b r id solutions that allow drawings to
act as user interfaces.

4D Draw features include:

File fo rm a t s : 4D Draw, r e a d / w rite PICT, read EPSF

D rawing size up to 120" x 120"

R e d u c t i o n / e n l a rgement up to 800%

Custom ru l e rs (units, d i v i s i o n s , s c a l e, and notat ion)

Te m p l a t e s

ACI 4D Productivity Plug-ins: 
The office system inside 4D and 4D Serv e r
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P rint merg e

H i d e / s h ow ru l e rs , ruler l ines, page breaks,
coordinates panel, m e nu bar, tool palette,
and scrol l bars

Object types: t e x t , l i n e s , ov a l s , r e c t a n g l e s , p o ly g o n s ,
a r c s , b i t m a p s , h o t - l i n k s , p i c t u r e s , and groups

256 colors and 36 pattern s

Object rotat ion in 1° increments

Search for objects by attri bute (color, fi l l , t y p e,
n a m e, e t c. )

Custom corner rounding and line widths

P l a c e, s i ze, and scale objects by mouse or ke y b o a r d

F l i p, a l i g n , g r o u p, and smooth objects

Lock objects on individual attri butes (size, c o l o r,
l o c a t i o n , e t c. )

Object attr i bute dialog for each object

Multiple fo n t s , s i ze, s t y l e s , and color s per text bl o c k

Interface entirely modifi a ble by progra m m i n g

L i ve references to 4D vari a bl e s , fi e l d s , c o m m a n d s ,
m e t h o d s , and other plug-ins

Hotlinks to and from other 4D Plug-ins

O ver 140 4D Draw commands

4D W rite is a simple tool for creating and modifying
all sor ts of textual documents, from simple letters 
to mu l t i - p a r t contra c t s . 4D W r ite provides fi l e
t ranslation capabilities and the most complete mail-
m e rge system av a i l a ble on a personal computer.
4 D W rite is ideal for database related documents.

4D W rite features include:

Tra n s l a t o rs for most common file fo rm a t s

Page view mode

P rint preview

Document statistics

Te m p l a t e s

Style sheets

Search and replace based on content and/or style

H e a d e rs and fo o t e r s

Page nu m b e ri n g

Date and time stamping

L e f t , r i g h t , c e n t e r, and decimal tabs 
with character fi l l s

Va ri a ble l ine spacing

L e f t , r i g h t , c e n t e r, and full justifi c a t i o n

Complete control over fo n t , s i ze, s t y l e, and color

G raphic scaling

Visual indicators for margins and tabs

Pa ra g raph-based ru l e rs with copy and paste

Soft hy p h e n s

S h ow/hide inv i s i ble chara c t e r s and pictures

L i ve references to 4D vari a bl e s , fi e l d s , c o m m a n d s ,
m e t h o d s , and other plug-ins

Hotlinks to and from other 4D Plug-ins

4D W rite debug system

N e a r ly 100 4D W rite commands

4D Calc is a spreadsheet designed for the analy s i s ,
s i mu l a t i o n , and forecasting of nu m e r ical data. I t
p r ovides all basic capabili ties you expect from a
s p r e a d s h e e t , and adds new capabili ties through 
its close integrat ion with 4th Dimension.

Cell fo rmulas in 4D Calc can include references to
database components while entire spreadsheets can
be created directly from info rmation in a database.
Combined with 4th Dimension, 4D Calc provides 
a unique and powerful set of capabi lities .

4D Calc features include:
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Va ri a ble spreadsheet size up to 256 columns and
8,192 row s

Te m p l a t e s

More than 40 bui lt-in functions

M a nual or automatic calculations

R ow and column sor t i n g

Discontiguous range selection

Va ri a ble row height and column width

File fo rm a t s : 4D Calc, S Y L K , and T E X T

F o n t , s i ze, s t y l e , and color for each cell

S h ow/hide gr id by ra n g e

S h ow/hide row and column tit les

S h ow/hide menus and scroll bars

C u s t o m i z a ble row and column titles

Cell rotat ion in 90° increments

Search by values, fo rmu l a s , and attr i bu t e s

Named cel ls

H e a d e rs and fo o t e r s with date, t i m e,
and page nu m b e rs

P r int preview

P rint fo rmu l a

Fill r ight and dow n

L e f t , r i g h t , c e n t e r e d , t o p, and bottom cell alignment

F rames and borders with custom colors 
and line thicknesses

Pasted graphics can be scaled and made
t ra n s p a r e n t

Multiple lines in one cell

D i f ferent colors for positive, n e g a t i ve,
and zero nu m b e rs

Cell fo rmulas with live references to 4D vari a bl e s ,
fi e l d s , c o m m a n d s , methods and other plug-ins

Hotlinks to and from other 4D Plug-ins

O ver 100 4D Calc commands
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