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.O V E R V I E W
Welcome to Genesis 2000
. 

. . . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
OVERVIEW 1

 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . W E L C O M E  T O  G E N E S I S  2 0 0 0

Genesis 2000 is a feature-rich, powerful set of tools for preparing Printed 
Circuit Board (PCB) data for effective manufacturing. 

Genesis 2000 is a CAM system for the pre-production engineer at a 
bareboard fabrication plant. It is the complete solution for data reception 
and preparation, from customer files to the production floor. 

Frontline PCB Solutions philosophy, as implemented in its software 
products, advocates seamless integration between design and 
manufacturing. This is reflected in the ODB++ database, which can be 
output directly from most common EDA CAD systems. The database 
and user interface modules, using a common language, break the barriers 
that have existed for years between design and manufacturing. 

Learning the Genesis system, with all its capabilities, is an ongoing 
process. The system is composed of modules, some of which are basic 
and straightforward, while others require knowledge of various 
manufacturing processes. The learning process may be performed 
concurrently with system operation, together producing tangible 
material cost benefits. 

The Frontline policy of open architecture provides tools that are highly 
customizable by system administrators and advanced users. New modules 
are being introduced on an on-going basis and provide additional 
opportunities for increased efficiency and productivity. 
Genesis 2000 System Overview 3



O V E R V I E W
Genesis System Functions
 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . G E N E S I S  S Y S T E M  F U N C T I O N S

The functions of the Genesis system can be categorized as follows: 

Input

The input stage imports data from multiple sources/formats into a 
common job “container” in the system database. Input complexity 
depends on the source CAD system. Genesis can import directly from 
system databases, through ODB++, or from low level formats (such as 
Gerber, Excellon, DXF, etc.). 

Cleanup and Analysis

The cleanup process prepares imported data for effective analysis. The 
level of cleanup depends on the source system. The analysis processes 
that are performed after cleanup verify the correctness and the 
manufacturability of the design. This stage can be customized to a 
number of depth levels, depending on the specific requirements of the 
designer/manufacturer. 

Edi t ing  and Opt imizat ion

Genesis provides an extensive set of tools for automatic/manual editing 
and optimization of design data. These tools provide single board 
editing, panelization, and manufacturing tool preparation. 

Output

Once the job is complete and ready for production, the system provides 
a large set of tools for sophisticated output file generation. The output 
tools generate data for bareboard fabrication (artwork files, drill files and 
netlists), as well as data for board assembly and drawings. 

AOI

Genesis 2000 can interface to a variety of Automated Optical Inspection 
(AOI) systems, to aid the user in defining parameters for the physical 
inspection of PCBs. Genesis can interface with  several AOI systems 
manufactured by Orbotech, including the Discovery, PC-14, Inspire, 
Infinex, and Vision AOI systems.
4 Genesis 2000 System Overview
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.O V E R V I E W
Who is this Book for?
. 

Electr ica l  Test ing

Genesis includes an Electrical Testing Manager module (ETM), an 
open-ended ET software solution based on CAM techniques. The 
Genesis ETM maintains the design intelligence of the board, including 
netlist and hole-plating information, thus ensuring the integrity of the 
customer's board design. It also provides outputs for grid testers and 
flying probe testers as well as to generic output formats.

Additional Functions

In addition to the functions described above, the system provides a rich 
set of tools for organizing and monitoring data processing. Work Forms 
provides a unique and customizable tool for data maintenance. 

All aspects of the system lend themselves to automation. Implementing 
automation is crucial to achieving a competitive edge in the market. 
Utilizing standard programming languages (csh, sh, perl, Tcl/Tk 
and C) in conjunction with Genesis commands and routines, users can 
streamline their operation into an automatic and cost-effective process. 

The rest of this book covers the subjects described in this introduction in 
more detail utilizing pictures and examples. For a new user of the system, 
this book is an introduction to a whole new world of capabilities and 
discoveries. 

Sit back, read and enjoy!

 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . W H O  I S  T H I S  B O O K  F O R ?

The System Overview book (Doc. 0101) is intended for first time users 
of Genesis. It is recommended as the first book to be read by a user of 
the system. Knowledge of basic PCB terms is assumed, although the 
book provides explanations for some of the terms. Knowledge of the 
process of releasing data to manufacturing, and the manufacturing 
processes themselves, is recommended, although not necessary. This 
book has no prerequisites in the documentation library. It contains many 
references to additional books in the library for extended reading. 
Genesis 2000 System Overview 5



O V E R V I E W
Organization of This Manual
 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . O R G A N I Z A T I O N  O F  T H I S  M A N U A L

C H A P T E R  1

is a general overview of the concepts covered by the book as well as its 
scope and structure. 

C H A P T E R  2

describes the basic system functions at an introductory level. Pictorials 
are provided for better visualization of concepts. The goal of this chapter 
is to describe the capabilities of the system rather than providing detailed 
information on how to operate the system.

C H A P T E R  3

is intended for the system administrator or implementor. It describes 
“what is available” rather than “how to” (as described in the 
corresponding manuals). 

C H A P T E R  4

provides guidelines to the reader for recommended reading and further 
actions that can be taken. 

A P P E N D I X  A

shows a typical flow chart of the system.

A P P E N D I X  B

list frequently asked questions by readers.

A P P E N D I X  C

describes how error messages are presented.

A P P E N D I X  D

provides the system administrator with a description of some of the 
advanced functions of the system.
6 Genesis 2000 System Overview
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.B A S I C  S Y S T E M  F U N C T I O N S
The Engineering Toolkit Window
. 

. . . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
BASIC SYSTEM FUNCTIONS 2

 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . T H E  E N G I N E E R I N G  T O O L K I T  W I N D O W

The Engineering Toolkit window enables the management of jobs in the 
Genesis system. A job contains all the data related to a single PCB 
design. 

Structure  of  a  Genesis  2000  Job 

The job structure design goals, as implemented in the system, provide 
the following qualities: 

S E L F - C O N T A I N E D

a job contains all the information needed for correct representation of 
the design. In other words, any references it maintains to external 
libraries are not required in order to view its data correctly. 

P O R T A B L E

a job directory can be shared between Genesis systems installed on 
different hardware and operating system platforms, loaded on the 
destination system and worked upon without changes. 

C O M P L E T E

a job contains a comprehensive collection of data representing all aspects 
of its manufacturability. This includes graphical information, layer 
structure, panelization information, results of analysis in the form of 
reports, various attributes attached to features and layers, instructions and 
images inside work forms, annotations, and much more. 

O P E N

The Genesis database is composed of a collection of all the jobs in the 
system plus a special job, the central library job. The database can be 
physically distributed across networks, yet remain logically centralized. 
Users can view all the jobs in the database whether on the local disk or 
elsewhere on the network. 
Genesis 2000 System Overview 7



B A S I C  S Y S T E M  F U N C T I O N S
The Engineering Toolkit Window
The following capabilities are provided by the Engineering Toolkit 
window:

1 Viewing the job database by selecting icons in a graphical interface.
 

2 Navigating within a job, viewing different job entities by clicking their icon. 
8 Genesis 2000 System Overview
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.B A S I C  S Y S T E M  F U N C T I O N S
The Engineering Toolkit Window
. 

3 Performing job housekeeping functions such as copying, renaming, deletion. 

Main Menu Bar of the Engineering Toolkit Window

4 Other housekeeping functions and job properties are made available by clicking M3 
(right-click)  on a job icon. 
 

Genesis 2000 System Overview 9



B A S I C  S Y S T E M  F U N C T I O N S
The Engineering Toolkit Window
5 Viewing and editing layer and panel information in the Job Matrix, the main job 
structure display. This window controls both the layer structure of the job and step & 
repeat (panelization) information. 

Job Matrix 

Experience with the Engineering Toolkit is mandatory for any user of 
Genesis. See Doc. 0102, The Engineering Toolkit, “Overview” for a 
more detailed description. 

ODB++ Data  Exchange

Genesis can interface directly to the intelligent database of an EDA 
layout system, providing the most efficient method of importing data. 
Genesis 2000 imports this intelligence through the ODB++ Data 
Exchange Format. 

The main advantage of a direct EDA interface is its ability to capture the 
intelligence of the design. Other input methods rely on lower level 
formats which inherently miss this intelligence. Capturing design details 
such as net names, component names and other attributes, contributes 
10 Genesis 2000 System Overview
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.B A S I C  S Y S T E M  F U N C T I O N S
The Engineering Toolkit Window
. 

greatly to accurate analysis. In addition, the data read directly from the 
design is far more optimized than that read from low level formats. 

Genesis inputs Gerber and drill files in low level format. Though less 
desirable than direct EDA interface, Gerber and drill input still facilitate 
PCB pre-production and many other aspects of manufacturability 
analysis. 

The information read from any EDA system falls into the following 
categories:

• Layer structure of the board, including copper layers, mask layers, drill and rout layers, 
and miscellaneous drawing layers.

 

Layer List in the Graphic Editor

• Graphical data to be placed in board layers.

Signal Layer displayed in the Graphic Editor
Genesis 2000 System Overview 11



B A S I C  S Y S T E M  F U N C T I O N S
Auto Input
• Component information, including part and package names, pin information, outline, 
location and rotation.

Component Layer in the Graphic Editor

• Netlist data, providing electrical connectivity information between physical points in the 
design.

Connection Points of a Net

• Textual attributes attached to components and nets. 

 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . A U T O  I N P U T

Auto Input is a process by which a job can be constructed from a 
collection of files in low level format. This type of operation is still the 
most common way of transferring data from design to manufacturing. 

Genesis includes many highly reliable and field-proven translators for 
most industry-standard formats. All translators generate data in ODB++ 
12 Genesis 2000 System Overview



. .
 . 

.B A S I C  S Y S T E M  F U N C T I O N S
Auto Input
. 

format inside a job in the system's memory database. Once the relevant 
data is loaded into memory, the job can be saved on disk as a permanent 
entity. 

Input formats vary widely in their level of completeness. Some formats, 
such as DPF and RS274X, contain in one file all the information 
required for translation, making the translation a simple, one-step 
operation. Other formats, including the most common Gerber and 
Excellon formats, are not as complete, and rely on external files to define 
aperture shapes and other parameters. 

Auto Input makes the process of inputting files as simple and painless as 
possible. Yet it is powerful enough to provide the experienced user with 
the flexibility to handle wide variations in incoming data. 

At the heart of the input operation lies the Input Package Window - a 
window which lists each file contained in a given directory and its sub-
directories, automatically identifying the parameters and type of file. 

File Source

Job Selection

File Filter

Step 
Selection

Operations

File source

File type

Parameters

File name

Actions to be 
taken on data Input Package Window

Display row
Genesis 2000 System Overview 13



B A S I C  S Y S T E M  F U N C T I O N S
Cleanup and Analysis
Some files can be easily identified, as their format is predictable and non-
ambiguous (e.g. DPF, DXF, RS274X, HPGL). Other files present a 
tougher challenge. Genesis can handle all of them. An example is the 
wheel file, which lists the symbols that match the various aperture 
positions (Dcodes) inside Gerber files. Identifying, and more 
importantly, interpreting wheel files, requires the preparation of 
“templates” - files which describe the structure of the wheel files. The 
Auto Input module includes a highly sophisticated Wheel Template 
Editor which creates templates using a follow-the-example procedure. 

Wheel Template Editor

For more details about Auto Input please refer to book set 04 (Auto 
Input). The first book in the set, Doc. 0401, The Input Process, provides 
a detailed description of the input process and references to other books 
in this set. 

 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . C L E A N U P  A N D  A N A L Y S I S

After a job is created and populated with data from incoming files, the 
system can perform a thorough analysis for manufacturability. 

Some analysis operations rely on representing the data in a certain 
manner. A typical example is drawn SMD pads. When outputting layer 
14 Genesis 2000 System Overview
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.B A S I C  S Y S T E M  F U N C T I O N S
Cleanup and Analysis
. 

data in Gerber format, many EDA systems are limited by the different 
apertures (Dcodes) they can produce. As a result, rectangular pads are 
drawn as a large collection of lines, instead of being flashed as one pad. 
This phenomena, known as “drawn pads”, causes problems to any 
analysis package. Pads are important objects in a PCB, and having them 
drawn causes the analysis to miss many of the measurements. One of the 
Genesis cleanup operations automatically identifies drawn pads and 
converts them to flashed pads.

SMD - Before and After 

Cleanup operations prepare the data for analysis and DFM actions. DFM 
actions are intended to improve manufacturability by modifying the 
graphical image. In some instances, all the cleanup action does is attach 
textual attributes to graphical features. These attributes are then used by 
the analysis actions to eliminate false alarms and speed up detection. 
Examples of such cleanup actions are Legend Detection and Set SMD 
Attribute.

See Doc. 0502, Cleanup Actions.

The Analysis Module is divided into two groups: 

• Netlist Analysis

• Fabrication Analysis
Several analysis actions can be combined in a “checklist” to be run 
sequentially on all or part of the layers of the job. 
Genesis 2000 System Overview 15



B A S I C  S Y S T E M  F U N C T I O N S
Cleanup and Analysis
Net l is t  Analys is

The Netlist Analyzer confirms that the original design connectivity 
netlist has actually been achieved by the features in the board’s copper 
layers. If all processes were bug-free and operators never made mistakes, 
this process would be redundant. However, manual routing is sometimes 
erroneous, aperture lists may be wrong, and drill layer definition may be 
incomplete, to name just a few of the many problems. The Netlist 
Analyzer uses an intelligent imaging technology to compare netlists. 
Utilizing this technology, the graphical features in the various copper 
layers are converted to a large, pixel-oriented image. This image forms 
the basis for connectivity calculation, avoiding complexities due to 
composite merges, odd shape symbols, etc. The results of the netlist 
comparison can be examined graphically to locate and fix problem areas.  
See Doc. 0506, The Netlist Analyzer.

Example of the Netlist Analyzer Screen
16 Genesis 2000 System Overview
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.B A S I C  S Y S T E M  F U N C T I O N S
Cleanup and Analysis
. 

Fabr icat ion Analys is

Fabrication Analysis examines data from the point of view of the 
bareboard fabricator.  Below is a table with a partial listing of fabrication 
processes checked by the Genesis 2000 system.  

Eight independent actions are applied to over 70 analysis categories, with 
each category possessing  user-defined tolerances that are specified in 
External Resource Files (ERFs). The system implementor defines the 
ERFs according to manufacturing requirements. Once the ERFs and the 
checklists have been set, running the analysis module becomes a simple 
one-step operation. A graphical Results Viewer window enables viewing 
specific defects as well as providing graphical histograms and textual 
reports.

See Doc. 0503, Fabrication Analysis.

Pad Spacing Violation Identified by the Results Viewer

Spacing between copper features Solder mask correctness Non-plated holes tolerances

Annular ring of drill holes Silk screen correctness Thermals with insufficient contact 
ties

Double drill hits Slivers in copper planes

Spacing Violation
Genesis 2000 System Overview 17



B A S I C  S Y S T E M  F U N C T I O N S
Editing and Optimization
 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . E D I T I N G  A N D  O P T I M I Z A T I O N

The Genesis 2000 system has a wide variety of editing and optimization 
tools, ranging from local operations to sophisticated DFM (Design for 
Manufacturability) actions for optimization and yield improvement. 

Changes at board level are important due to the fact that the master 
database, from which the design is produced, actually resides in the EDA 
system's database. There is a justifiable concern that changes made in 
Genesis are not retained when a new EDA revision of the board is read. 

Graphic  Edi tor

Board level editing functions are performed in the Genesis Graphic 
Editor. In addition to optimizing, the Graphic Editor is a powerful tool 
that provides unique ways of viewing board data. Viewing is 
WYSIWYG (What You See Is What You Get). The layers on the screen 
appear as if etched on copper or imaged on a mask. Tool Tips are 
available for most buttons and functions, as demonstrated below. 

 

Genesis Graphic Editor
18 Genesis 2000 System Overview
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.B A S I C  S Y S T E M  F U N C T I O N S
Editing and Optimization
. 

V I E W I N G

Viewing functions in the Graphic Editor include:

• Zoom, pan and snake path

• Skeleton, outline and full width modes

• Popview (magnifier glass) functions

• Various measurement tools (with snap capabilities)

• Information display for features and components 

• Histogram list by feature symbols, component types and package names

• An extensive search facility

• Copper area measurement

E D I T I N G

Editing capabilities in the Graphic Editor include:

• Single feature changes (add, move, copy, delete, etc...)

• Global changes using a filter to select features (resize, move, copy, delete, contourize, 
fill,...)

• Layer operations (copy, rename, merge, delete,...)

• And more.

Filter popup and the Edit menu

See Doc. 0601, The Graphic Editor.
Genesis 2000 System Overview 19



B A S I C  S Y S T E M  F U N C T I O N S
Editing and Optimization
Automat ing Board Level  Changes

Changes at board level are important due to the fact that the master 
database, from which the design is produced, actually resides in the EDA 
system's database. There is a justifiable concern that changes made in 
Genesis are not retained when a new EDA revision of the board is read. 

To ensure the consistency and continuity of board-level editing, Genesis 
offers checklists to automate board level changes.

C H E C K L I S T S

The solution is to use a number of global optimization actions bundled 
into a repeatable checklist. It is thus possible to repeat a series of actions 
in a standard procedure which consistently optimizes data before the data 
are output to manufacturing. 

Doc. 0501, Checklist Operations describes the checklist mechanism. 
20 Genesis 2000 System Overview
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.B A S I C  S Y S T E M  F U N C T I O N S
Editing and Optimization
. 

Graphic  Panel izat ion

Panels are required in order to save setup time and provide efficient usage 
of materials. When the board is small, it is much more efficient to create 
an array (step & repeat) of boards on one large panel. 

In the manufacturing environment, numerous additions to a panel are 
required to ready it for production. Thieving bars and venting patterns 
have to be added around boards. Test coupons have to be inserted in 
specific locations. Mounting holes and optical targets (fiducials) are 
required for the use of various production machines. Text and logos are 
also mandatory for easy identification. 

Genesis can create panels either through the Graphic Editor, or through 
a special Panelization Wizard.

P A N E L I Z A T I O N  I N  T H E  G R A P H I C  E D I T O R

The same Graphic Editor described earlier is used in creating the panel. 
In the job structure of Genesis, a panel which is built from a PCB is just 
another “Step” in the job matrix. The graphic tool works simultaneously 
on multiple steps, reflecting the changes that are made in a step into its 
parent step. 

Special functions are required for panel creation. The automatic 
panelization function provides optimal placement of boards inside a 
panel, based on a predefined set of panel classes (sizes). Manual 
placement functions are also available to modify the automatic selection 
or to create a panel from scratch. Other tools include pattern fills based 
on any user-defined symbol, coupon placement tools and complete 
overlay additions. 
Genesis 2000 System Overview 21



B A S I C  S Y S T E M  F U N C T I O N S
Editing and Optimization
Panel Optimization 

See Doc. 0601, The Graphic Editor. 

P A N E L I Z A T I O N  T H R O U G H  T H E  P A N E L I Z A T I O N  W I Z A R D

The Panelization Wizard is a tool used by the operator to build a panel 
from a PCB using a panelization scheme. The data is placed on the panel 
in stages. Between stages, the operator is able to make any necessary 
changes manually. This is useful when the panelization scheme is not 
defined to handle a specific situation.

To call up the Panelization Wizard popup, select Actions > Panelization 
Wizard from the Main Menu bar of the Engineering Toolkit. The 
Panelization Wizard can also be opened by clicking on the Preview 
button of the Panelization Setup and Panelization Scheme popups.

For details, see Doc. 0608 - Automatic Panelization Package.
22 Genesis 2000 System Overview
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.B A S I C  S Y S T E M  F U N C T I O N S
Editing and Optimization
. 

Panelization Wizard - Initial Setup

DFM Act ions

A large number of DFM (Design for Manufacturing) actions perform 
optimization routines on various layers, such as solder mask, silk screen 
and signal layers. These routines utilize sophisticated algorithms as well as 
features of the database (negative data, contour features) to provide 
unique advantages. The optimization procedure increases the tolerances 
in the layers, effectively improving production yield and product 
reliability. 

All editing functions at board level can be configured to operate in a 
netlist/DRC check mode that provides instant feedback on changes, and 
the ability to monitor these changes for compliance with a user-defined 
set of rules. If any of the rules are infringed, the system blocks the save 
privileges of the user until the violation is remedied, or an authorization 
issued with the necessary access privileges. 

See Doc. 0602, DFM Actions. 

Rout ing

Normally, in fabrication, routing (milling) preparation can be a time 
consuming and error-prone process. The Rout Editor, in conjunction 
with the Graphic Editor, is a powerful and flexible package that 
significantly improves this process.

Rout data typically arrives at the fabrication site in the form of a 
drawing. The Rout Editor translates a drawing into digital form using 
Genesis 2000 System Overview 23



B A S I C  S Y S T E M  F U N C T I O N S
Editing and Optimization
construction lines and points bonded by dynamic dimensions. Corners 
are built into intersections in a variety of shapes (rounded, chamfered, 
etc.). Finally, a sequence of rout lines and arcs are grouped into chains, 
each provided with the plunge and exit point instructions for the router.

The Rout Editor is geared mostly toward fabricators. Some of the 
information provided, such as compensation, router feed and speed, do 
not concern the designer. Still, it is advisable for the designer to examine 
the tool as a replacement for current drawing tools. Using ODB++, the 
basic rout drawing can be transferred digitally to a fabricator using 
Genesis for completion. This method is more efficient than recreating 
the rout from the drawing. 

See Doc. 0606, The Rout Editor.

Rout Editor
24 Genesis 2000 System Overview
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.B A S I C  S Y S T E M  F U N C T I O N S
Editing and Optimization
. 

Net l is t  Opt imizat ion for  E lectr ical  Test ing

The Netlist Optimizer module examines a CAD netlist or a netlist 
generated from Gerber data and optimizes it for efficient bareboard 
electrical testing. Optimization includes elimination of redundant test 
points, and staggering test points on fine pitch devices to facilitate access 
for test probes.

The Netlist Optimizer can provide direct output of the required netlist 
files for flying probe testers and generic tester formats. If output to BON 
testers is required, the ETM module is also required. 

Netlist Optimizer
Genesis 2000 System Overview 25



B A S I C  S Y S T E M  F U N C T I O N S
Printing
 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . P R I N T I N G

The Print Layer operation enables you to print graphic layers from the 
currently displayed screen in PDF or Postscript format. To open the 
window, select File > Print. Select your print criteria, and send to the 
printer or to a file.

 

Print Layer Window

For details, see Doc. 0601, Graphic Editor
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 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . O U T P U T

Once data has been analyzed, edited and optimized, it is ready for output 
to various destination machines and systems. The following output 
destinations are supported by Genesis: 

All output operations can be automated as part of the process. Manual 
output is also available for particular layers or specific parameters. Output 
operations can be further customized using user-defined “hooks”.

See Doc. 0701, The Output Process and Doc. 0702, Output Formats.

NC Dr i l l  and Rout  Machines

In addition to the standard output functions, it should be noted that two 
modules are used to prepare highly optimized data for NC drill and rout 
machines. 

• Auto Drill Manager performs sophisticated path optimization as well as tool management. 
Issues such as pilot drills, nibbling methods, tool sorting, large panel splits and more are 
handled easily by this tool. 

• Auto Rout Manager controls routing and rout ordering on large panels. 

Doc. 0703, The Auto Drill Manager and Doc. 0704, Auto Rout 
Manager, describe these modules. 

Artwork Plotters NC Drill Machines NC Rout Machines

Assembly Machines Electrical Testers and Repair Stations CAM Stations

Pen Plotters Direct Imagers

Orbotech Plotters Automated Optical Inspection  (AOI) machines
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Output
Output Package Window
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Output
. 

AOI Machines

An interface to a variety of AOI machines is available. Current AOI 
systems for which a Genesis interface is available include:

O R B O T E C H  A O I  M A C H I N E S

P C / I  A O I

The PC/I AOI Interface can, when properly configured, automatically 
detect text features on the board, and automatically assign those text 
features to Don’t Inspect areas.

 

Orbotech PC/I AOI Interface window

See Doc. 0711, Orbotech AOI Interface

Orbotech AOI Machines Other AOI Machines

PC-14 Vision Discovery CAMTEK

Inspire Infinex Mania
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Output
V I S I O N  A O I

The Vision AOI interface introduces a new concept in CDR setup. 
Layer parameters are divided into two groups: CAM-oriented 
parameters (e.g. what are the features in the layer) and AOI-oriented 
parameters (e.g. what should be the inspection resolution). 

Each group is processed by a different system.  CAM-oriented 
parameters are set in the Genesis Vision AOI interface. AOI-oriented 
parameters are set in the AOI Manager. This new concept utilizes the 
expertise of each system (Genesis and AOI Manager) in its specific field 
(CAM and AOI) to achieve the best setup.

The Genesis Vision AOI interface enables full automatic setup for all 
CAM-oriented parameters, and can prepare full automatic setup of 
AOI-oriented parameters in the AOI Manager.

   

Orbotech Vision AOI Interface window

See Doc. 0710,Orbotech Vision AOI Interface
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O R B O T E C H  D I  ( D I R E C T  I M A G I N G )  I N T E R F A C E

The Orbotech DI (Direct Imaging) interface matches the special needs 
of the DI machine and simplifies the setup process. The Orbotech DI 
Interface outputs job data to an Orbotech DI Machine. 

A DI setup is a set of parameters for a specific layer, and is attached to a 
layer. This DI setup is saved with the layer and can be changed when 
necessary.

i

Orbotech DI Interface window

See Doc. 0712,Orbotech DI Interface
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Electrical Testing
 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . E L E C T R I C A L  T E S T I N G

The Electrical Testing Manager (ETM) is a powerful tool for creating 
test fixtures for all types of BON testers. Fully integrated with ODB++, 
system algorithms, and netlist analysis and optimization tools, ETM 
offers unparalleled integration of ET functions within the CAM 
environment.

See Doc. 0708, Electrical Testing Module

 

ETM Main Window
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 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . I N F O R M A T I O N  M A N A G E M E N T

One of the main advantages of the Genesis system is that it does not limit 
itself to performing CAM tasks. It can be viewed as a total environment, 
providing communication tools between different job functions. In the 
design environment, information can be exchanged between designers, 
production engineers and electronic engineers. In the manufacturing 
facilities, lines of communication can be created between planners, 
CAM engineers and floor supervisors.

The system provides several tools to assist in creating these 
communication channels. 

Work Forms

Example of a Work Form

Work Forms are the electronic 
equivalent to familiar paper forms, used 
to automate job-associated paperwork. 
They are easily built using the graphical 
Form Builder. The Form Builder can 
create:

labels

text fields

option fields

sliders

graphical images

push buttons

Actions can be attached to a form in 
order to make it interactive. A form 
template in the database library job can 
be used to attach a form into a new job. 
Once in the job, data can be added to 
the fields manually or by a script 
written in the system. It is thus possible 
to automate various actions and record 
the results in forms. This information 
can be viewed by concerned personnel 
and can, in turn, be used as input to 
other scripts in the system.

See Doc. 0801, Work Forms
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Genesis Sub-programs
 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . G E N E S I S  S U B - P R O G R A M S

The Genesis set of products contains a variety of tools and utilities that 
enable you to process your board data in the most efficient manner 
possible. These tools include:

Genesis LT (Genesis Lite)

Genesis QA

Genesis Viewer

AT Gen

GenFlex

GenFlex Core

GenFlex QA View

Genesis  QA View  

The Genesis QA View product is a limited Genesis license which 
provides all the capabilities of Genesis (input, editing, analysis) but 
cannot save changes or output any files. 

It is a low-cost solution, especially useful for QA departments where 
verification and analysis are required but no outputs are created, and 
saving changes is not required.
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Installing the System
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. . . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
SYSTEM ADMINISTRATION 3

 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . I N S T A L L I N G  T H E  S Y S T E M

Genesis software can be installed from:

Frontline Internet Servers

CD-ROM 

Prior to installation, the user should take the following actions:

Make sure that the system requirements are met as described in Doc. 0201, Software 
Installation.

Select a directory in which to install the system. 

All software modules are installed in one location on the system. There 
are only minimal changes required in system files for automatic startup 
and for setup of an administrator user account. 

Each user must add a “source” command in his/her startup file that 
points to a Frontline supplied definition file containing environment 
variables and aliases necessary for proper operation of the system.

The installation script provides instructions for adjustments to operating 
system parameters required for proper operation. The site system 
administrator should be available during the installation to coordinate 
these changes.

Doc. 0201, Software Installation and the CD-ROM package insert 
describe this procedure.
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System Management
 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . S Y S T E M  M A N A G E M E N T

After the system is installed and running, it does not require frequent 
system management. The administration work needed includes the 
following issues:

Defining Genesis users and groups

Setting privileges for different users/groups

Modifying system configuration parameters and environment variables

Adding user attributes as extensions to the system database objects

Creating hooks as extensions to the system processes

Defining scripts and bindings (described further on in this chapter) 

Retrieving weekly KIT (Keep In Touch) updates from the Frontline Internet server (KIT is 
described further on in this chapter)

Installing new versions and patches as they are released

Regular archiving of jobs and system files (including, optionally, archiving to the STAR 
1000 system)

Properly organized system management is like oil to an engine. It keeps 
the engine running smoothly and provides users of the system with a 
smoothly run environment to improve productivity.

See Doc. 0203, System Management.

 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . O D B + +  D A T A  O R G A N I Z A T I O N

ODB++ is a collection of job entities. A job is a self-contained, portable, 
comprehensive, and open set of data representing all aspects of a PCB 
design. A job is located in one directory, where subdirectories contain 
the various sub-entities. At its lowest level are files that contain actual 
data. These files are all ASCII text files, which makes them readable and 
open. Some files, because of their size, are compressed using the standard 
UNIX compress command. 

A job is composed of entities, as shown in the Engineering Toolkit 
window below:
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. 

Sub-entities of a Job

•Steps are multi-layer entities (such as a single image, a sub-panel 
array, a production panel or a multi-layer coupon). Each step contains a 
collection of layers. Layers are two-dimensional sheets containing 
graphics, attributes and annotations. Layers express physical board 
layers, mask layers, NC drill and rout layers and miscellaneous 

drawings. All steps in a job have a common list of layers, albeit the contents may be totally 
different.

•The Job Matrix consists of rows (job layers) and columns (job steps). Each 
row contains information such as type, polarity and context of a layer. The 
matrix is also crucial in defining the physical order of the layers and the 
relation of drill layers to other layers (through, blind, buried, etc.).

•Symbols are single-layer graphic entities which can be referenced from 
within any graphical layer in a step.

•Work Forms are a user-defined collection of fields (textual and graphical), 
and buttons. 

•Work Flows are user defined procedures, composed of stages, conditions 
and switches presented hierarchically.
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Script Automation
Various additional files are organized each in their own sub-directories 
(wheels, input, output,...).

Each Step entity contains, in addition to general 
information and a list of layers, several other important 
entities:

•Step & repeat information (in the stephdr file), containing 
information on existing prior steps with their relative location and orientation.

• Up to four netlists derived from the step (CAD netlist, Reference netlist, Current netlist, and 
Currently-based CAD netlist).

• An EDA object that contains data describing the component packages and pins, and 
information on the relation of features in the board layers to specific design nets and 
properties imported from the EDA system.

• An unlimited number of checklists, each composed of analysis and/or DFM actions. An 
action contains parameters and results (measurements) of the last successful run.

• A profile, which is a schematic border around a step.

See Doc. 0202, ODB++.

 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . S C R I P T  A U T O M A T I O N

Scripting is one of a number of unique and powerful automation tools 
that Frontline makes available to the system impelementor. Though most 
CAD/CAM systems today have some level of scripting, Genesis takes 
this concept to a much higher level through the use of standard 
languages.

Almost every operation performed in the system is translated to a line-
mode command, complete with parameters. The commands are written 
to the system log file and to the shell in which the application runs. 
Additionally, it is possible to start a script recorder which will record 
only the line mode commands into a file.
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. 

Example of the Script Recorder

Some systems stop at this point and just let you replay a sequence of 
recorded commands. What makes Frontline applications unique is the 
ability to extend the recorded script by adding constructs in the most 
commonly accepted shell languages. Starting from csh, which is the one 
of the most common shell languages used in UNIX systems, going to 
more powerful shell languages such as sh and Tcl/Tk, and growing into 
the Perl language, a full-featured programming language. In all these 
languages, the Genesis line mode commands are integrated as if they 
were native commands of the shell language.
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Script Automation
Example of a Script

The main benefit to the system implementor is the ability to record a 
basic sequence of operations and then standardize them to cover a range 
of potential cases. Using conditions, loops and variables, the writer of a 
script can accommodate every possible case. Standard operating system 
commands can be used for file access, text processing, etc. In addition, a 
simple yet powerful GUI (Graphic User Interface) tool is available to 
prompt the user with queries and obtain user preferences.

Scripts can be prepared and stored anywhere in the file system. The 
application supports two default locations for scripts:

• A global directory shared by all users

• A local directory per user, where experimental scripts can be tested

A very important feature is the ability to bind a script to a function key 
on the system. All F-keys on the keyboard (with the exception of F1), 
alone or in conjunction with <ctrl> and <shift> combinations, can 
be programmed to execute a given script. This provides an efficient way 
of performing routine operations with a minimum of intervention.
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Script Automation
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Example of a Script Binder

Scripts can also be bound to a Work Form field or button. There are no 
differences in results between a script activated directly, or one activated 
from a form. One thing to note is that a script activated from a form 
receives additional parameters reflecting the form and field that triggered 
the operation. A directly executed script may require input from the user 
to provide values for these parameters.

To summarize, using scripts in the Genesis is an important enhancement 
to system operation.  The system administrator/implementor should be 
aware of the advantages of this tool, and utilize it to its utmost capacity in 
order to achieve the highest throughput and efficiency.

Doc. 0204, Scripts, and Doc. 0206, Line Mode Commands list all 
line-mode commands.
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The DFM Programming Environment
 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . T H E  D F M  P R O G R A M M I N G  E N V I R O N M E N T

While scripts provide an excellent solution for automating repetitive 
tasks, they are far from ideal for performing complex analysis or data 
optimization on graphical layers. These types of operations require access 
to tens of thousands of features in a very short time. The process calls for 
sophisticated geometrical algorithms and advanced search capabilities. 
All this requires the power of a high-level language and access to library 
functions.

Genesis was designed with this type of extensibility in mind. A special 
plug-in architecture enables users to create their own programs (DFM 
Actions) and include them in the system. When the program initializes, 
it checks a user directory for the existence of these actions. If found, the 
action will be loaded into the same process space as the program, where 
it can be executed from the system menus as part of the application.

Using the DFM Programming Environment

The R&D team at Frontline uses the exact same mechanism for 
developing the Analysis and DFM functions now available in Genesis. 
That is why Frontline can confidently recommend that advanced users 
use this tool for their own special needs. Naturally, the availability of this 
tool does not affect Frontline’s determination to keep adding new 
functions. It does give users the extra assurance that they are not subject 
to R&D development priorities. Whenever necessary, users can develop 
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additional logic in-house in a fraction of the time it would have required 
to develop a function from scratch.

In order to use the DFM Programming Environment, the system 
implementor requires only a basic knowledge of the C programming 
language. This environment removes many of the complexities involved 
in writing algorithmic code. Issues such as memory allocation, 
geometrical calculations and complex data structures are all handled 
transparently by C macros which are translated into library calls to the 
application. Actual projects performed by Frontline customers show that 
a programming task which may have required a full month to complete 
in the past can be reduced with the DFM Programming Environment to 
a period of about two days.

Doc.0205, The DFM Programming Environment, provides full details 
and examples. 

 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . V E R S I O N  R E L E A S E  P O L I C Y

A Genesis version number is indicated by 2 two-digit numbers and a 
letter (e.g. 06.0D). The first two-digit number is the major release 
number. The second is the minor release number. The letter specifies a 
patch identification.

Frontline version release policy for Genesis is targeted for one major 
release a year. A major release contains important functionality 
enhancements. Some enhancements are included free of charge. Others 
are defined as optional with a requirement for an additional license. 

Minor releases are made available between major releases 3-4 times a 
year. They include bug fixes and completion of functions which did not 
make it into the major releases.

Patches typically address critical bugs which need immediate response, 
and are released according to need. They include a partial set of the 
modules that augment the version. 

Frontline software is released through the Internet. Customers with 
Internet access can download and install the versions independently. 
Customers without Internet access can receive the software on CD-
ROM.
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On-Line Documentation Release
Doc. 0201, Software Installation, and the CD-ROM insert booklet 
contain instructions for loading and installation of Genesis software.

 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . O N - L I N E  D O C U M E N T A T I O N  R E L E A S E

Frontline documentation is available in Adobe Acrobat format (pdf) on 
the Frontline ftp server site. The full set of available documentation can 
be loaded from the Frontline FTP server and installed for network wide 
access. The software which is required to view and search through the 
documentation (Acrobat Reader with Search) is distributed freely from 
the Adobe web site at http://www.adobe.com. Frontline provides a 
download location of this software on its ftp server as well.

The documentation is used as on-line help in Genesis. 

For more details regarding on-line documentation and the ability to 
extend it with internal documents, please refer to Doc. 0103, 
Documentation Basics.

 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . T H E  K I T  ( K E E P  I N  T O U C H )  T O O L

The KIT tool is a unique way of distributing information regarding 
bugs, requests and questions throughout the Frontline user community. 
KIT is distributed freely to all Genesis users. The KIT program works on 
one master file (kit_master) and several auxiliary files (kit_customers, 
kit_subjects,...). Frontline releases, on a daily basis, an updated set of KIT 
files, directly downloadable from the Frontline ftp server. 

The KIT user has access to all items submitted, whether his/hers or 
other users’. Each item is assigned a unique ID the moment it is inserted 
into the kit_master file. This ID is guaranteed to remain constant 
through the lifetime of the item. Each item is also assigned priority, 
difficulty, customer, subject, handler, author and more. The KIT 
program provides easy to use filtering and search capabilities through all 
the items in the list. 

Users can use the KIT program to submit new items. A similar capability 
(creating KIT items) is available on the Frontline web site 
(www.frontline-pcb.com). Kit items are received directly by the 
Frontline R&D team and are inserted into the kit_master file, so that the 
44 Genesis 2000 System Overview



. .
 . 

.S Y S T E M  A D M I N I S T R A T I O N
The KIT (Keep In Touch) Tool
. 

user who submitted the item can verify its acknowledgment (on the next 
kit_master release).

Users are encouraged to respond to other users’ KIT items when they 
have an important addition or suggested workaround. By referencing the 
unique ID of the KIT item they respond to, R&D will attach the 
addition to the original item and create a thread which can be followed 
by other users.

See Doc. 0203, System Management.
 

KIT Screen
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Accessing Frontline On The Internet
 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . A C C E S S I N G  F R O N T L I N E  O N  T H E  I N T E R N E T

Frontline maintains a centralized Web site:   

http://www.frontline-pcb.com

Additional FTP servers available for downloading software and 
uploading files: ftp://ftp.frontline-pcb.com

Mail can be sent to:

gen_kit@frontline-pcb.com  -   KIT (Keep In Touch) export items

doc@frontline-pcb.com  -   documentation feedback

sales@frontline-pcb.com - sales-related issues
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. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
WHERE TO GO FROM HERE 4

Congratulations! You have just completed an extensive walk-through of 
the Frontline Genesis 2000 system applications. By now, you should have 
a good idea as to the functionality the system provides. Undoubtedly, if 
this is your first introduction to the system, you must be somewhat 
overwhelmed by the task facing you - learning all this vast functionality 
and putting it into action.

The purpose of this first book is to inform you of what is in store for 
you. There is no need to implement all the modules at once. You can 
learn one step at a time, gradually extending system usefulness and 
improving operating procedures.

If you are the system implementor, you should continue by reading the 
System Administration group of books (02). Doc.0201 Software 
Installation and Doc.0203 System Management are of particular 
importance initially. Doc.0204 Scripts may prove useful in the 
implementation stages. Doc.0202 ODB++, Doc.0205 The DFM 
Programming Environment and Doc.0206 Line Mode Commands can 
be deferred to later stages.

Doc. 0103, Documentation Basics provides a full description of the 
documentation library, the on-line documentation system and a glossary 
of common terms and conventions. It also contains a documentation 
map for further reading. It is advisable for all users of the system to start 
from this book and continue with the remainder according to specific 
interests and needs. It is recommended that all other books are read with 
full access to a working system. This way you can perform examples 
independently and gain hands-on experience. 

Please remember that the system you have just received is dynamic and 
constantly being updated. Every version will include new functionality 
and improvements which may fulfill additional requirements. You are 
encouraged to be involved, submit your questions and requests through 
KIT, and let us know your needs. We, at Frontline, will do our best to 
respond in a timely manner and solve the issues as fast as possible.

Enjoy your work!
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. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
ADDITIONAL INFORMATION

In this section we provide short answers to questions often asked by new 
customers, including: 

• What is a typical job process in Genesis?

• What programming languages can I use for scripting in Genesis?

• How do I archive jobs in Genesis?

• How can I customize Genesis to meet my particular needs?

• Where are the system files located?

We welcome you to the ranks of satisfied Genesis users, and stand ready 
to assist you in any way we can. 
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. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
COMMON EXAMPLES A
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FREQUENTLY ASKED QUESTIONS . . . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
B

1 Are all the modules described above a part of the standard offering?

All the products described above are offered by Frontline. However, the 
Frontline policy advocates using a highly modular approach. The user 
only purchases what he needs. Each module can be licensed according to 
the simultaneous instances of usage (floating license policy). If any of the 
modules described above are not functional in your system due to 
insufficient license privileges, please contact your Frontline office for a 
free trial (send request by email to sales@frontline-pcb.com).

2 What if I would like to limit some of the functionality to specific 
operators only?

The system implementor can define groups of users and assign privilege 
levels accordingly. Each user is assigned a privilege level based on his/her 
user ID (login). For every line mode command in the system, the system 
implementor can assign the minimum privilege level required.

See Doc. 0203, System Management.

3 How do I archive jobs in the system for future use?

Frontline offers the STAR 1000 product - a complete solution for 
archiving, remote viewing and revision control. The STAR 1000 has 
special interfacing hooks with Genesis. It provides long term storage of 
jobs, including a flexible attribute mechanism and annotation 
capabilities. For more details, please refer to the Frontline Web site 
(http://www.frontline-pcb.com).

4 Can I use programming languages for scripts other than the ones 
specified in this document?

The interface between the running script and the application is based on 
standard ASCII headers transferred through the stdout-stdin of the 
running script. This allows scripts to be written in any programming 
language, including Python, ksh, C and C++. All the user needs is a very 
simple set of definitions in order to submit line-mode commands to the 
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application and receive the status. For more details, please contact your 
Frontline support center.

5 Should I start using scripts and the DFM Programming Environment 
right after the system installation?

The answer is ‘yes’ for scripts and ‘no’ for the DFM Programming 
Environment. Scripts is a relatively simple tool, easy to use and carries 
significant benefits for the general users (elimination of mundane tasks, 
avoiding procedure errors,...).

The DFM Programming Environment, on the other hand, requires 
deeper knowledge of the system and understanding of the basic 
constructs of the database. After basic implementation is complete, you 
may find that you have some specific needs, especially in the analysis and 
DFM areas, which are not solvable using scripts. This is the time to delve 
into the DFM Environment literature and explore its possibilities.

6 What is the recommended mode of transfer from Enterprise to Genesis?

Enterprise and Genesis share a common database format: ODB++. It is 
highly recommended to use a simple compressed tar file of the job as 
the medium of transfer between systems. It assures that data intelligence 
will be retained. 

7 I looked at some files in the database (features.Z) and tried to view 
them. The editor showed a collection of non-comprehensible 
characters. Isn’t the database made of readable ASCII files?

Some files are compressed due to their size. To decompress, type from 
the shell:

uncompress features.Z

Then look at the file called ‘features’. The system deals with both 
compressed and decompressed files. You can save on disk space by 
compressing files. Type:

compress features 

where features is the name of the file to compress.
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ERROR MESSAGES C

Error messages in the system are displayed in a light red popup window 
consisting of the error number, a 5 or 6 digit number, and the message. 
Some of the errors are due to operator error while others may be caused 
by environmental conditions and/or system bugs. 

When reporting such an error, it is important to include in the report:

• The steps which lead to the error and the error number and text.

• A portion of the system log file (the last 50 last lines, if possible).

Send the report to your local Frontline office, or see “Accessing Frontline 
On The Internet” on page 46.

To view the system log file:

• Open the Engineering Toolkit window.

• Select Actions>View Log... from the menu bar. 

Appendix C in many of the manuals in the documentation library 
contain explanations of potential errors and their causes.
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SYSTEM ADMINISTRATOR NOTES D

The following notes are basic for understanding some of the system 
aspects of Genesis. This material is covered in more detail in Doc.0201 
Software Installation and Doc.0203 System Management. However, 
some important definitions are worth repeating.

Root directory of the Enterprise / Genesis:   

        /genesis (can be overridden by the $GENESIS_DIR environment 
variable)

Location of the software:

      $GENESIS_DIR/e<xx>   

where xx is the major/minor number of the version (e.g. e70 for version 
7.00)

Note: This directory is overwritten in new releases/patches. 
NO CHANGES SHOULD BE PERFORMED HERE BY ANY USER.

Location of the user definitions/customization: 

     $GENESIS_DIR/sys

Location of the jobs database:

The jobs database can be distributed between systems. The paths to these 
databases can be found in the file:

     $GENESIS_DIR/sys/dblist

The logical database for each job can be found in the file:

     $GENESIS_DIR/share/joblist

Location of system scripts:

   $GENESIS_DIR/sys/scripts
54 Genesis 2000 System Overview



. .
 . 

.S Y S T E M  A D M I N I S T R A T O R  N O T E S
. 

Location of user local definitions and scripts:

   ~/.genesis where ~ is the home directory of the currently logged in 
UNIX user (not the Genesis user)

Location of the system’s main daemon which controls the licenses, 
locking and inter-process messages:

   $GENESIS_DIR/e<xx>/gnd/gnd

Location of the Cyberlink daemon:

   $GENESIS_DIR/e<xx>/cns/cns
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