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NOTICE
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1. CONTENTS

The Fairmount Automation Controller Series, Modd 2000 (FAC-2000) is a genera-purpose,
highly configurable, multi-loop process controller. This ingtruction bulletin describes Fairmount
Automation’s Schema Viewer®—a software package used to download programs (i.e., schemas)
into the FAC-2000 controller.
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2. INTRODUCTION TO Schema Viewer 2000™

Schema Viewer is a communications utility used to download programs into the FAC-2000
series controller. It aso serves, as its name implies, as a viewer for control schemas
developed using Fairmount Automation’s Design Pad 2000 software package. (A schemais
a graphical representation of a control scheme to be executed by the FAC-2000 controller.)
In addition to exporting schemas into a controller, Schema Viewer can perform most of the
controller communication functions available in Design Pad. These functions include
controller cdibration, execution code updating, schema importing and more.

2.1 HARDWARE AND SOFTWARE REQUIREMENTS

To use Schema Viewer, your computer must have:
» An 80486 (or compatible) CPU or greater
* 8MB (or more) of RAM
* A hard disk with 8MB of available disk space
A serid communications port (to interface with the FAC-2000 controller)
* A 1.44 floppy drive (for installation)
» Windows 95 or higher

* A Windows-competible mouse
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3.

USING SCHEMA VIEWER

The following sections describe the functionality availablein Schema Viewer.

3.1 Creating a Control Schema

A schema is acollection of interconnected functional operator blocks that form a control
strategy. It is a graphical block-diagram that represents the algorithm that is to be run on the
FAC-2000 controller. To display a schema file, select the Open item in the File menu and
choose a file with a . scmextenson. Schema Viewer will display each file in a separate
window.

A sample schema is shown in Figure 1. It contains a number of operator blocks, including a
PID Control operator, an Analog Input operator, two Bargraph operators, several Numeric
Display operators, and more. These gperator blocks are interconnected—the output signal of
one operator feeds the inputs of others. For instance, in Figure 1, the output of the PID
Control operator feeds the Right Numeric Display operator.

Schemas contain two types of signals that connect operator blocks: analog signas (floating
point values) drawn in red, and digital signas (boolean value, i.e., trueffalse or high/low)

Tank Water Level Control Schema

|nann:n3
IMPUT [ P ]
1 o 3P AR
Set-FPoint EDE'II'EI!!DL
1.75 £ Tootl
[ ]
G ain J Lﬂeset Tinis
1.25 01
[ ]
Rate Time
0.005

Figure 1. A typical Schema Viewer "program': a schema diagram of a
simple PID controller.
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drawn in blue. The signa connections are made at an operator’s input or output pin. An 1/O
pin is drawn as a short line attached to a smdll circle: —o. The unfilled circle indicates that the
pinisnot connected. When the pin is connected, Schema Viewer fillsin the circle; —e.

Each operator block has a list of properties associated with it. These properties determine the
characteristics and behavior of each operator. To view an operator’s property sheet, position
the mouse cursor on the operator and double-click the left mouse button. For example, the
property sheet for the Set-Point Constant operator of Figure 1 isshownin Figure 2

FA Operation Properties M=l E3

Analog Input

ARALOG
imput [ ¥

i

Object Mame ['Aater Level

[»

03 Yalue |0.00

100% Y alue |4.00

o |

Cancel

Figure 2. Properties of Analog Input 1 object.

For a complete reference of schema operators, their associated properties, and other aspects
of schema design, refer to the Design Pad 2000 Professional Insgtruction Bulletin
(Fairmount Automation Technical Bulletin 9110-0002).

3.2 Controller Properties

A schema has alist of controller properties that determine the behavior of the FAC-2000 asiit
executes the schema. These properties include the schema execution frequency, the behavior
of faceplate keys, and the presentation of adjustable constants and A/M operators. To view
the controller properties, select the Controller Options item from the Schema menu. Schema

Viewer will respond with a Dialog Box resembling the one shown in Figure 3.
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The General Tab of the Controller Options menu contains the following properties:

Loop sampling time: This parameter specifies the time in milliseconds between
consecutive iterations of the schema. The minimum loop sampling time is 10

Controller Options (B MFP.scm) s E]

General | SET Menu | AM Menu|

Loop Sampling Time [mzec) |100
bdirirmunn latency time for broadcast operators [mzec) IEDD
Dizplay Update Time [mzec) I'I aa

T et Brightness for Spstem Meszages I'I 0

k. I Cancel Help

Figure 3. Controller Options dialog.

milliseconds, the maximum loop time is 28,800,000 milliseconds (8 hours).
Latency time for non-critical broadcast operators:. This parameter specifies the
time in millissconds between network broadcasts (for non-critical broadcast

messages).

Display update time: This parameter controls the refresh rate for the numeric and
bargraph displays on the FAC-2000 faceplate. It corresponds to the amount of time
(in milliseconds) between display updates. The minimum update time is 100
milliseconds; the maximum update time is 28,800,000 milliseconds (8 hours).

Text brightness for system messages: The aphanumeric displays have a
brightness setting between G15. This parameter controls the brightness setting for
system messages. System messages include the Set Menu information, A/M Menu
information, and any controller error conditions that may arise.

The SET Menu tab of the Controller Options dialog contains the following properties.
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SET activation time: When the SET button is pressed (and held down for the SET
activation time) on the FAC-2000 faceplate, the a phanumeric displays present alist
of constants that can be adjusted using the up/down arrow keys. This SET activation
time parameter is the amount of time (in milliseconds) the SET button must be held
down before the controller enters the Set Menu. A long activation time may lower
the risk of unauthorized Set Menu access by personnel that are experimenting with
the device—pushing buttons to “ see what happens’.

SET operation timeout: When the SET button is pressed on the FAC-2000
faceplate, the aphanumeric displays present a list of constants that can be adjusted
using the up/down arrow keys. After the constant values are adjusted, the user
should press the SET button again to exit the Set Menu. If the operator leaves the
unit without exiting SET mode, the FAC-2000 will automaticaly exit Set Mode after
this SET operation timeout time elapses. This timeout parameter is expressed in
seconds. (The FAC-2000 controller measures the elapsed time between keypad
input. If the device isin Set Mode and the time of keypad inactivity exceeds this
timeout value, the controller will automatically exit Set Mode.)

SET delay before key repeat: This parameter determines the behavior of the
UP/DOWN arrow keys on the FAC-2000 front panel. The UP/DOWN arrow keys
are used to adjust a parameter value in SET mode—when a key is pressed, the
parameter is increased or decreased by a pre-specified increment. |If the arrow key
is held down, the parameter value will be continually adjusted. This property specifies
the time (in milliseconds) before automatic repeated increments begin.

SET key repeat time: As explained above, a parameter value will be continualy
changed (by a pre-specified increment) if the UP or DOWN arrow key is held down.
This parameter specifies the time between parameter increments.

Adjustable constant ordering: The Analog Constant and Digital Constant
operators have a property called ‘Front Panel Access. When this property is set to
either ‘Operator level’ or ‘Engineer level’, the constant value can be adjusted from
the FAC-2000 faceplate, using the SET and arrow keys. When the SET key is
pressed, a list of adjustable constants will be presented on the aphanumeric displays.
(‘Engineer level’ congtants are password-protected—they are not accessible until the
correct password is entered.) This property specifies the ordering of thislist.

The A/M Menu tab of the Controller Options dialog contains the following parameters.

A/M delay before key repeat: This parameter determines the behavior of the
LEFT/RIGHT arrow keys on the FAC-2000 front panel. The LEFT/RIGHT arrow
keys are used to adjust the manua output value of an A/M operator or Controller
block. When a LEFT/RIGHT key is pressed, the parameter is increased or
decreased by a pre-specified increment. If the arrow key is held down, the
parameter value will be continually adjusted. This property specifies the time (in
milliseconds) before automatic repeated increments begin.
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A/M key repeat time: As explained above, amanua output value will be continudly
changed (by a pre-specified increment) if the LEFT or RIGHT arrow key is held
down. This parameter specifies the time between output increments.

A/M state in alphanumeric display: If this property is checked, the top-line of the
aphanumeric displays will indicate if the controller is functioning in automatic, manual,
or mixed mode. Otherwisg, if this property is not checked, the FAC-2000 controller
will not display the operationa mode.

A/M operator ordering: The PID Controller, PI Controller, PD Controller and
A/M Button operators may function in automatic or manual modes. In generd, a
schema will contain only one of these objects. However, complex control schemes
may require more than one. In the single A/M operator case, pressing the A/M key
on the FAC-2000 front panel will toggle between automatic and manua modes. In
the multiple A/M operator case, a list of A/M objects will be presented on the
alphanumeric displays when the A/M key is pressed. (The arrow keys are then used
to select the desired A/M object.) This property specifies the ordering of thislist.

3.3 Schema Properties

Generd information about a schema, including its author, creation date, and design notes is
aso available. To view thisinformation, choose the Schema Properties item from the Schema
menu. Schema Viewer will present adialog box resembling the one shown in Figure 4.

10
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x

Title: IF'ID Example Design Pad Version:  2.010000

Author: IFairmnunt Autornation, Inc. Creation Date; 11474997

Revizian: |'|_|:| Last Modified Date:  3/15/2000

Download Date:; 11417415997
MHates

Schema example shown in Design Pad manual. ;I

k. I Cancel

Figure 4. The schema properties dialog box.

3.4 Protected Schemas

Some schema documents may have been password protected to prevent unauthorized access.
When Schema Viewer opens a password-protected file, it displays a blank document (as
shown in Figure 5). In order to unlock it, you must click on the document window and then
enter the correct password.

B¥'Water Tank.scm _{ol x|
Schema iz locked. Click anywhere in this window to enter password. 3
1 I I = 7

Figure 5. When Schema Viewer opens a locked schema document
it does not display its contents.

1
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NOTE: You may still be able to export a password-protected schema to a control station
even if cannot view it.
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4.

Workspaces

Fairmount Automation's FAIRNET network protocol enables multiple control stations to
communicate with one another over a dedicated bus. Before FAIRNET was released,
schemas were generaly designed for use in a dngle isolated control station. The new
networked-controller architecture supports distributed control strategies requiring multiple
controller stations to regulate many inter-related processes. Schema Viewer 2000 uses
wor kspaces to organize the collection of schemas that form a multi-station control strategy.
But workspaces can be used to organize any collection of schemas—even schemas that are
loosely related or not related at all.

In addition to organizing schemas, workspaces provide a means to explore the configuration of
communication networks, OPC server nodes, humarnr-machine interfaces (HMls), and to
access (communicate with) stations on a controller network.

4.1 The Workspace Window

The workspace document exists within the workspace window—a window normally docked
on the left side of the application’s client area (see Figure 6). To view the workspace
window, select the Workspace item from the View menu. It may sometimes be useful to hide
the workspace window to provide more room on the screen to view a schema document. To
hide the workspace window, select the Workspace item from the View menu (or click on the
window’s close button). Notice that the Workspace item on the View menu toggles the visible
state of the workspace window (when the window is visible, the menu item is checked,
otherwise it is unchecked). The visible state of the workspace window can aso be toggled
with the toolbar menu button shown to the |&ft.

13
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‘wiorkspace i =l x|
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F-®15 "water Tank Dema [OPC Mt-Drop)
[-®1% ‘water Tank Demo [OPC Pt-2-Pt)
B2 Nebwarkiiew Fileh/iew | B Networkyiew Fileiew |

@ (b)
Figure 6. The workspace window, including (a) the File-View tab and (b) the
Network-View tab.

Note: Hiding the workspace window does not close a workspace document—a wor kspace
is dtill active while the workspace window is hidden.

The workspace window is always displayed on top of other windows in the Schema Viewer
application. By default, it is docked on the Ieft side of the screen. But it can be positioned
(and resized) anywhere on the screen—it can be docked at the top, bottom, left side or right
side of the client area or it can be floating anywhere on your computer screen (even outside
of the application’s client area). If the workspace window is docked and you wish to position
it elsewhere, click on the window handle (two raised lines adjacent to the close button) and
drag it to the desired location. To resize the workspace window while it is docked, click the
right mouse button on the inner edge of the window and drag it to the desired location. When
the workspace window is floating, you can resize it as you would any other window.

The workspace window is used to manage a collection of controller schemas and controller
communication networks. The workspace window has two sections. the Files section and
the Networks section. A sample workspace window is shown in Figure 6—Figure 6a
displays the workspace with the Files section active, and Figure 6b displays the workspace
with the Networks section active. The files section lists al the schema documents, HMI
documents, and OPC server configuration files that are part of the workspace. To activate
the files section, click on the Files tab. The networks section of the workspace window lists

14
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al the communication networks that the workspace manages. To activate the networks
section, click on the Networ ks tab.

4.1.1 Opening and Closing Workspaces

Schema Viewer can only have a single workspace document open at any given time. If you
would like to open a workspace document, you must first close the workspace document you
are presently working with. To close aworkspace, select the Close Workspace item from the
File menu. When Schema Viewer closes a workspace, it aso closes dl other open
documents and their associated windows.

To open an existing workspace, select the Open Workspace item from the File menu.
Schema Viewer will provide you with the familiar Windows Open File didog where you can
browse for the desired workspace. If aworkspace is open when you attempt to open another
one, Schema Viewer will first close the open workspace and then prompt for the new
workspace to open.

Schema Viewer maintains a list of recently opened workspace documents in the Recent
Workspaces item of the File menu. To open a recently-accessed workspace document, select
the Recent Workspaces item in the File menu. A sub-menu will appear listing the four most
recently opened workspace documents. If the workspace you wish to open is on the lig,
select it. (Y ou can change the number of entriesin the recent-file lis—see section 6.1.)

4.2 Workspace File View

The workspace window has two views: aFile View (Figure 6a) and a Network View (Figure
6b). The file view displays all the schemas, HMI documents, and OPC server configuration
files that are referenced in the workspace. It organizes these documents in a graphical
hierarchical tree format, using folders to group related files. The file view displays the name
of each document alongside a small graphic that indicates the type of document it is (fii] for a
schemafile, @j for an HMI file, or wre for an OPC-server configuration file).

Schema (. scm) filesand HMI (. hni ) files referenced in the workspace do not need to reside
in the same disk directory as the workspace (. dpw) file. They can be located in different
directories, in dfferent drives, and/or in different computers on a loca area network. The
workspace file records a link to each document referenced in the workspace, rather than
incorporating the document files within the workspace file. Since only a link is recorded, a
problem could arise if the document referenced in the workspace no longer exists or has been
moved to another location. If Schema Viewer cannot locate a file referenced in the
workspace, it will prompt you for its new location.

15
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The workspace File View offers a convenient location to access schema files and HMI files.
You can open a document referenced in the workspace ssmply by double-clicking on the
document name in the workspace window (or you can right-click on the workspace item and
select Open File from the drop down menu). You can aso perform a number of functions
with the workspace documents without opening them at all. For instance, you can process
(compile) a schema or export a schema to a control station. The available commands are
displayed in a drop-down menu when you right-click on the document name.

4.3 Workspace Network View

The Network View displays al the communication networks that are part of the workspace
(see Figure 6b). It organizes the communication networks in a graphical hierarchica tree
format. The workspace is the root node of this tree and the networks it contains are its first-
level sub-nodes. Each network can have sub-nodes representing the schema files for the
control stations on that network or the HMI files and OPC server files for PC stations on that
network. Each control station or PC on the network in turn can have sub-nodes representing
the signals that the station is to broadcast on the associated network.

Each item in the Network View tree has descriptive text alongside a smal graphic that
indicates the type of entry it is. For network items, the tree displays the network name next to
a == gragphic. For schema items, the tree displays the schema file name next to a fjij graphic.
For HMI items, the tree displays the HMI file next to a [@ graphic. For OPC-server items,
the tree displays the name of the configuration file next to a wrt graphic. And for broadcast
signal items, the tree displays the name of the signal next to a % graphic (for analog
broadcasts, including network-enabled Constant operators), % graphic (for digital
broadcasts), #% graphic (for mixed broadcasts, including network-enabled A/M Button
operators).

4.3.1 Accessing Network Configuration Information

The workspace maintains configuration information on each of its networks (e.g., the network
type, the latency time for critical broadcasts, the schemas assigned to each network, the
broadcast signals that traffic each network, etc.). Schema Viewer encodesthisinformation in
network configuration files and packages them with a schema to program a FAC-2000
control station. (See section 5.2 to learn how to export a schema and its associated network
configuration files to a controller). The network configuration files provide the control station
with dl the information it needs to participate in a controller network.

Schema Viewer provides two useful diaogs to obtain this *“nuts and bolts’ information about a
controller network and its broadcast signals. the Network Properties dialog and the Network

16
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Broadcast Signal Properties dialog. To access either dialog, first select the Network View tab
in the workspace window. Next, right click on the subject network, and select the desired
item (Network Properties or Network Broadcast Signal Properties) from the drop down menu.

Figure 7 shows a sample Network Properties diaog. It digplays the following information:

Network Name. The name of the network (displayed in the Network View tab of
the workspace window).

Network ID. A unique identifier used to determine if a station belongs on the
network. (When a controller is physically connected to a network, its Network 1D
must match that of other stations on the network.)

Network Version. An integer value that tracks changes in a network’s
configuration. FAIRNET uses this parameter to maintain a consistent set of
configuration files for all stations on a network.

Network Type. FAIRNET supports point-to-point networking and multi-drop
networking. In a point-to-point network, two devices are linked directly to one
another over a two-way channd (communication with additional devices is not
possible on this channel). In a multi-drop network, several devices (two or more)
share a common communications channel. Devices can be added to (or removed
from) the common channel as required. The FAC-2000 controller includes one RS-
232 port for point-to-point networking and one RS-485 port for multi-drop networking.

Critical Broadcast Latency Time. FAIRNET supports deterministic and non-

Metwork Properties

Metwork name IWater Tank Demo
Metwork |D: 396B3CTA

Metwork Verzion: &

x|

=

Metwark type I Multi-Drop Metwork,

Critical broadcazt latency [mezec) !'I Qo

Metwark nodes communication

MNode I Part | Hardware Mndel StatinnID! Station T}Ipel MasterHankI ﬂ
CATempiiwiater Tank Metl.zcm DEFALLT RS-485 1 SLAWE 2
C:hTempiiater Tank NetZ scm DEFALLT R5-485 2 MASTER 1
C:ATempiwiater Tank Metdscm DEFALILT RS-485 3 SLAVE 3

o

]

Cancel

Figure 7. The network properties dialog.
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deterministic messaging. Deterministic messages are reserved for the most critica
signds in a networked control system. A FAIRNET network guarantees that these
signals are transmitted at regular intervals. This parameter specifies the length of the
interval between successive criticll message transmissions (expressed in
milliseconds).

Network Nodes. Information about each node assigned to the network, including:

Node. The name of the node (schema document, HMI document, or OPC server
configuration document)

Port. The PC COM port that Schema Viewer uses to communicate with the
network node. For schema documents, the port should aways be set to
“DEFAULT”. For HMI documents or OPC server configuration documents, this
parameter indicates which PC port the HMI software uses to communicate with
the network.

Hardware Mode. The hardware mode indicates the communications protocol (at
the physical layer) that the node uses to participate in the network. For a point-
to-point network, both nodes must use the RS-232 protocol. For a multi-drop
network, al nodes must use either RS-485 or a memory pipe (al nodes must be
one or the other). If a multi-drop network contains a schema document (e.g., a
FAC-2000 control station), then al nodes must use RS-485. (The memory pipe
option is reserved for virtua controller networks. A virtual network is a PC
simulation of a controller network involving multiple applications that interact over
amemory pipe. Each application represents a distinct station on the network.)

Station ID. An integer value that uniquely identifies each node in network.
FAIRNET uses this parameter to determine the source and destination of a given
communication message.

Station Type. FAIRNET uses a master/dave architecture to arbitrate
communication messages. One device on the network—the master device—
coordinates al the network traffic. All other devices are daves to the network
master—they transmit information on the network only when prompted to do so
by the master devicee FAIRNET automaticaly selects which station on the
network will serve as the master.

Master Rank. Every gtation in a FAIRNET network has the capacity to function
as the network master. If the master goes offline, one of the remaining dave
devices on the network will automatically take on the master role. This
parameter determines which device on the network assumes the master role (the
active station with the lowest master rank).

Figure 8 shows a sample Network Broadcast Signal Properties didog. It displays the following
information:
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Signal Name. The name of the broadcast signal (corresponds to a broadcast operator in a
schema).

Message ID. A unique identifier assigned to each broadcast signal. (Digita broadcast
signas from the same station may have duplicate message identifiers.)

Bit Position. In order to optimize network usage, FAIRNET encodes digital broadcast
signas from each station into 16-bit integer values (each integer value encodes the states of
16 digitd sgnals). The bit position parameter indicates which bit in the encoded integer vaue
represents the given digital broadcast sgnal.

Source Station ID. The sation identifier for the node that transmits the given broadcast
signa. (Each node in a controller network is assigned a unique Station | D—see the Network
Properties dialog.)

Operator ID. A unique identifier used to associate broadcast and receiver operators.

Broadcast Type. The type of networking operator: analog broadcast, digital broadcast,
mixed broadcast, network-enabled A/M Button, or network-enabled Constant.

Critical? FAIRNET supports deterministic and non-deterministic messaging. Deterministic
messages are reserved for the most critical signas in a networked control system. A
FAIRNET network guarantees that these signals are transmitted at regular intervals.

x|

Metwork Broadcast Signal Properties i
Signal Mame | MessageIDl Bit F'cmitionl Source Statiu:unIDl Operatar 1D | Broadcast Tupe | Eritical?l Latenc_l,ll 0% Mapi 100% Mapl Iitial \-"aluel
AfM Button 1 B 0 1 963415556 &AM Button Mo 100 0,000 100.000 0.000
Set-Point A 1] 1 963415512  Constant [Analog) Mo 100 1.000 3000 1.750
Tank Level 1] 1] 1 955175664 Analog Mo 100 -1.100 4500 0.000
Tank Prezzure 4 0 1 955175837 Analog Mo 100 260,000 1100.000 0.000

Figure 8. Broadcast signal properties dialog.
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FAIRNET aso transmits non-critical messages at regular intervals but does not guarantee
that it will always do so—occasiondly, during periods of heavy network traffic, some non-
critical message transmissons may be delayed. This parameter indicates if the given
broadcast signal is or is not critical.

Latency. The time interva (in milliseconds) between successive broadcast transmissions.
All critical broadcasts in a network have the same latency time (it is a property of the
network). Non-critical broadcast message latency times can vary from one station to another
(the non-critical broadcast message latency timeis a property of the nnetwork node).

0% Map. The lower limit of the broadcast signal range.

100% Map. The upper limit of the broadcast signal range.

Initial Value. Theinitial broadcast signal vaue.
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5.

Communicating with a FAC-2000 Controller

Schema Viewer has built-in communications software that enables two-way communication
between a personal computer and a FAC-2000 controller network. To take advantage of
these communication features, connect a seria cable (Fairmount Automation Part Number
0100-4000) between an unused PC communications port and the COM1 input (for RS-232
communications) or the COM2 input (for RS-485 communications) of the FAC-2000 unit.

The new FAC-2000 embedded code incorporates many changes in order to enable controller
networking. One significant modification is the protocol that the controllers use for
communication. In the new protocol, FAC-2000 controllers can process multiple
communication messages smultaneoudy. In first-generation FAC-2000 executable code
versons (1.21 and below), controllers could only process a single communications message at
a time. Schema Viewer 2000 can communicate with controllers that use either first-
generation or second-generation versions of the embedded code. (Older versions of Schema
Viewer are only capable of communicating with controllers running a first-generation version
of the embedded code) When using Schema Viewer 2000, you must specify which
communication mode to use  single-threaded mode for controllers with first-generation
embedded code and multi-threaded mode for controllers with second-generation embedded
code. You set the communications mode in the communications tab of the Schema Viewer
2000 Preferences dialog (see section 6.3).

In this section, we describe all the PC-controller communication features available in Schema
Viewer 2000.

Note. Prior versions of Schema Viewer prompted you for the PC communications port every
time you initiated communication with a controller. In Schema Viewer 2000, you only need to
specify the communications port once. You do so in the Communications tab of the Schema
Viewer 2000 Preferences dialog (see section 6.3).

5.1 Network Monitor Window

When Schema Viewer 2000 communicates with a controller in multi-threaded mode, it
displays communication results in the network monitor window. (When using single-threaded
mode, Schema Viewer uses smple dialog boxes to convey information to you.) The network
monitor window is normaly docked at the bottom right corner of the Schema Viewer
application window. It displays text messages that describe the results of PC-controller
communications. For instance, when you execute the Analyze Network command (see section
5.7), the network monitor window will display the results of the andysis.

Y ou toggle the visible state of the network monitor window (shown or hidden) from the view

menu. When you make the network monitor window visible, Schema Viewer displays a
check mark next to the Network Monitor Window item in the View menu; it removes the check
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mark when the window is not visble. You can aso toggle the visible state of the message
window by pressing the corresponding button on the toolbar menu (shown to the right).

The network monitor window is aways displayed on top of other windows in the Schema
Viewer gpplication environment. By default, it is docked on the bottom-right side of the
screen. But it can be positioned (and resized) anywhere on the screen—it can be docked at
the top, bottom, left side or right side of the client area or it can be floating anywhere on your
computer screen (even outside of the application’s client message). |If the network monitor
window is docked and you wish to postion it elsawhere, click on the window handle (two
raised lines adjacent to the close button) and drag it to the desired location. To resize the
network monitor window while it is docked, click the right mouse button on the inner edge of
the window and drag it to the desired location. When the network monitor window is floating,
you can resize it as you would any other window.

5.2 Exporting a Schema to the FAC-2000 Controller

This section describes how to program FAC-2000 controller, that is how to download a
schema and associated network configuration files into the device.

Schema Viewer 2000 includes communication features to export a schema from a PC to a
FAC-2000 controller and aso to retrieve (or import) a schema from a controller back to the
PC. The import feature is useful if you wish to view or edit the schema that a FAC-2000
controller is executing (and you don’t have it available on the PC). However, it dso alows
others to gain access to the schema (if the schema has been password protected,
unauthorized access will be denied). To completely prevent a third-party from accessing the
schema, you can disable the import functionality entirely when you export a schema to a
controller. If you disable the schema import functionality, nobody will be able to access the
schema executing in the controller—including you.

To program the FAC-2000 controller, first open the workspace document that references the
desired schema and contains the associated network configuration information. (If the station
will not be part of a controller network, you need not open the workspace document—you can
simply open the desired schema document.) Next, sdect the Export Schema with Import
Enabled item or the Export Schema with Import Disabled item from the Controller menu.
Schema Viewer will display a progress dialog (see Figure 9) with information about the
programming process. When the process is complete, Schema Viewer will automaticaly
remove the didog.
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Controller Communication
|

Exporting zchema...

Tranzfered 768 of 902 bytez [85.1% complete]

Cancel

Figure 9. Progress dialog displayed while
PC communicates with a FAC-2000 control

station..

When the FAC-2000 receives a new schema, it verifies that it can properly execute it.
Namely, it ensures that it can execute the schema faster than the user-defined loop sampling
time, ?t. For instance, a very complex schema with scores of operators may require more
than the default ?t = 0.1sec to execute. In these cases, the FAC-2000 controller will notify
Schema Viewer that the loop time is too short. |If this occurs, the schema must be erased
from the controller. Otherwise, the FAC-2000 may produce significant computational errors.
The only recourse in this case is to use Design Pad to increase the schema loop time and to

then re-download the schemainto the device.
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As an dternative to using the
Controller menu, you can export a
schema to a controller from the
workspace window. If you use
this method, you don't need to
open the schema file. Just right-
click on the desred schema
document item in the workspace
window and select one of the
Export Schema items from the
drop-down menu. (You can
access the drop-down menu from
both the Filesand Networks tabs
of the workspace window.)
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5.3 Importing a Schema from the FAC-2000 Controller

Occasiondly, it may be useful to retrieve a schema executing in the controller and display it in
Schema Viewer. To import a schema into Schema Viewer, connect the controller to your
computer via serid cable and choose the Import Schema item from the Controller menu. |If the
schema executing in the device contains a communications password, you will be prompted to
provide that password before Schema Viewer retrieves the schema. And if the schema was
exported with import disabled, the controller will not allow you to import its schema at all.

When Schema Viewer has completed importing a controller’s schema, it will display it in a
new window, as an unnamed document.

5.4 Controller Calibration

The FAC-2000 controller is caibrated at the factory prior to delivery. From time to time
however, it may be necessary to re-calibrate the device. Schema Viewer provides two
calibration methods for the controller’s analog input and output channels. One method is fully
automated; the other requires significant user interaction. Each method is described in detail
in Fairmount Automation Technical Bulletin 9110-0003—the FAC-2000 calibration procedure.

5.5 Updating the Controller Execution Code

Occasiondly, Fairmount Automation will add new function thocks to its suite of schema
operators. In order for schemas utilizing the new operators to work in the FAC-2000, the
controller’ s execution code must be updated.

When Fairmount Automation makes changes to the controller software, it will distribute the
execution code as a binary file. The file will be entitled ct r | v###. $cc, where ### is the
execution code version number times 100. To determine the version of the code currently
executing in your controller, select the Query Execution Code Version item from the Controller
menu. (Of course, the query will fail if your computer is not properly connected to the
controller.)

The process of updating the control code in the FAC-2000 controller requires severd minutes,
will erase the schema file the controller is running, and will reset the controller. To do it,
connect the controller to your computer via seria cable and select the Download Execution
Code item from the Controller menu. After displaying a warning message, Schema Viewer
will prompt you for the .$cc binary file. Locate the file, press the OK button, and wait for
Schema Viewer to complete the code update.
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5.6 FAC-2000 Network Licenses

The FAC-2000 controller requires a network license to enable its networking features.
Without a network license, a FAC-2000 controller will not be able to communicate with other
devices.

You can determine if a control station has a valid network license using the Query Network
License Status command in the Controller menu. |f the controller does not have a network
license, you can obtain one eectronicaly (via email) by contacting Fairmount Automation.

First you will need to extract a network key from the control station you wish to obtain a
network license for. To do so, connect the controller unit to your PC via serid cable and
select the Query Network License Key item from the Controller menu. Schema Viewer will
query the controller and will prompt you with the dialog box shown in Figure 10. To obtain a
license, complete the requested information, including your name, affiliated organization, and
contact information (phone, fax, and address), as well as the controller particulars (model

number, serid number, and a description of the application where it will be used). (Schema
Viewer remembers your contact information from one session to another, so you will not have
to repeatedly enter it.) Once you have completed the form, you can save the information to a
text file (to include in a subsequent e-mail) or Schema Viewer can automaticaly prepare an e-
mail message and launch your email software for immediate transmission. Send al license
requests to licensng@FarmountAutomation.com. A Fairmount Automation representative
will reply to your request with a network license file for the controller. When you receive the
license file, you export it to the device using the Download Network License File command
from the Controller menu.

x
Name |Enginger Phone [[510) 935-8656
Organization IFairmu:uunt Autarmation, I, Fax I[E'I 0] 9358725
Address 1220 Valley Forge Road |
Building 37
Phoeniwville, Pd 13460
Controller Model Mumber: IF-&EQUUD-D C-28-C-Rahs
Controller Serial Mumber: |2E|1 -01678
Cantraller Lzage: Enginesring lab watertank experimental set-up L‘
Metwark Key: IBBE'I BZ2FFCEBADET0E4C20ET43EFARCDBBAERFAFER4FRFEYEF
E-mail Fairmaunt Automnatiorn | ‘ Save to File | Disrnizs |

Figure 10. The retwork License Key dialog used to request a
FAIRNET network license.
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5.7 Analyzing Network Performance

Schema Viewer provides a convenient mechanism to anayze the performance of a
FAIRNET network. The analysis includes statistics on transmission error rates, message
transmission duration, and message transmission frequency. To initiate the analysis, first
connect the network’s master station to your PC using the RS-232 link (COM1 on the FAC-
2000). Then, select the Networks tab in the workspace window, right-click on the desired
network, and select the Analyze Network Messaging item from the drop-down menu. The
measter station will collect communication statistics over a period of 40 seconds and will then
report the results to Schema Viewer; Schema Viewer displays these results in its network
monitor window.

Figure 11, shows the results of a two-station FAIRNET network. The results include a
summary section with a count of al network messages that were transmitted during the
analysis period, the number of messages that were not correctly processed, and the number of
data errors that occurred. It aso includes a detailed breakdown of each type of message that
was transmitted during the analysis period. For each message type, Schema Viewer displays

Mebwark Monitar =
Beginning atalysis of the cathet-0103 network. :J

BEGIN Analvysis Summary
Analysis duration (sz): 30.00
Total number of transmissions captured: 354
Comm. errors during ahalysis: 0
Errors in data: 0
END Analysis Summary

BEGIN Meszszage Detail
Message (0xa): Broadcast of 3tations Non-Critical Messages

Source (0x8): catstal-0127
Destinartion(0x88): Every 5Station Except catstal-0127
Ihmwber of transwissions during analysis: 183
hmwber of errors during analysis: 0
Duration of the transmission (ms): win: 13 ave: 17.6 max: 37
Latency between transmissions (ms): wmin: 160 ave: 164.4 wax: 187

Meszage (Oxa): Broadeoast of Stations Non-Critical Messages
Source (0x9): catstaZ-0127
Destination(0x89): Every Station Except catstaZ-0127 -J
Mumber of transmissions during analwysis: 1382
Muwber of errors during analysis: 0
Imration of the transmission (ms): min: 3 awve: 4.1 max: &
Latency between transmissions (ms): min: 154 ave: 164.4 max: 185

Meszage (0x8): Station Status Ping
Source (0x3): catstal-0127
Destination(0x%): catstaz-0127
Muwber of transmissions during analysis: 29
Mmber of errors during analysis: 0
Dmration of the transmission (ms): min: 11 ave: 15.5 max: 22
Latency between transmissions (ms): win: 1009 ave: 10Z6.7 max: L0662
END» Message Detail

Completed analysis of the catnet-0103 network.

EEl— LW,
Figure 11. Results of FAIRNET analysis.
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the number of times it was transmitted; the number of times an error occurred during its
transmission; the minimum, maximum, and average time (in milliseconds) time it took to
transmit the message; and the minimum, maximum, and average time (in milliseconds)
between consecutive transmissions of the same message type.

5.8 Other Communication Features

Schema Viewer offers additional communication features to query and/or ater the state of the
FAC-2000 controller. These additional features are described below.

When you first received a FAC-2000 controller from the factory, you may have noticed that
the device does not contain a schema file to execute. When you powered a unit in this State,
the aphanumeric displays contained the message “Awaiting Schema Download”. You can
return a programmed unit into this state by erasing the schema it is executing. To delete a
controller’s schema, connect the controller to your PC via seria cable and select the Erase
Schema item from the Controller menu. (When communicating with a controller code first-
generation code, you will need to restart the device in order for the command to take effect.)

You can restart the FAC-2000 controller in one of two ways. Cycle the power to the device;
or use Schema Viewer’s soft-reset feature. To reset the device, select the Re-start Device
item from the Controller menu.

Fairmount Automation assigns a unique serid number to every FAC-2000 controller it
manufactures. This serial number is stamped on the bottom face of the controller. You can
obtain the controller’s serial number by visualy inspecting the device or by querying it with
Schema Viewer. To query the device with Schema Viewer, select the Query Serial Number
item from the Controller menu.
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6. Customizing Schema Viewer

You can customize some of functiondity in Schema Viewer in its Preferences dialog (see
Figure 12-Figure 15). To access this dialog, select the Preferences item from the File menu.
The Schema Viewer features that you can customize are described in the following sections.
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6.1 Schema Viewer Preferences: General Section

The general section of the Schema Viewer Preferences didog includes the following
parameters:

Reload last workspace at startup. |If this item is sdected, Schema Viewer will
automatically open the workspace that was active during a previous Schema Viewer session.
If it is not selected, Schema Viewer will not open any documents at startup.

Recent File List Size. Schema Viewer maintains a list of recently opened files (schema
documents or HMI documents) in its file menu. This parameter determines how many recent
files Schema Viewer should track. The maximum list Sizeis 16 files.

Recent Workspace List Size. Schema Viewer maintains a list of recently opened
workspace documents in its file menu. This parameter determines how many recent
workspaces Schema Viewer should track. The maximum list size is 16 workspaces.

Schema Export Button on Toolbar. When you export a schema to a FAC-2000 control
station, you can enable or disable schema importing from that station (see sections 5.2 and

5.3). To export a schema you can use the Controller menu or the toolbar button % This
preference item defines what the schema export button does: either download with import
enabled, or download with import enabled.

Schema Yiewer Preferences L ‘5[

General I File .-’-\-.n::n::essl En:nmmunin::atin:nnsl Ealihratin:-nl

[ Feload last workspace at startup

Fiecent File List Size |B

Recent “Waorkzpace Lizt Size |4

Schema export button on toolbar Iduwnluads with import dizabled ;I

2k, I Cancel | Help |

Figure 12. Schema Viewer Preferences (General Tab).
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6.2 Schema Viewer Preferences: File Access Section

The file access section of the Schema Viewer Preferences didog includes the following
parameters:

Default Document Directory. This item specifies the directory that Schema Viewer should
reference whenever it displays the File Open diaog.

Sschema Yiewer Preferences x|

General  File Access I Enmmunicatiunsl Ealil:uratiu:-nl

Default Document Directan

C:%F airmount SutomationSchema Yiewerh5 chemad Brawsze |

k. I Caticel | Help |

Figure 13. Schema Viewer Preferences dialog (File Access tab).
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6.3 Schema Viewer Preferences: Communications Section

The communications section of the Schema Viewer Preferences diaog includesthe following
parameters:

Default Communications Port. Indicates the default PC COM port that Schema Viewer
should use when communicating with a FAC-2000 control station.

Default Communications Hardware Mode. Indicates the communications protocol (RS-
232 or RS-485) that Schema Viewer should use when communicating with a FAC-2000
control station..

Controller Communications Mode. Schema Viewer supports two methods of
communicating with FAC-2000 control dations: single-threaded mode and multi-threaded
mode. FAC-2000 controllers executing first-generation executable code versions (version
1.21 and below) communicate in single-threaded mode. FAC-2000 controllers executing
second-generation executable code versions (version 2.00 and above) communicate in multi-
threaded mode. Prior versons of Schema Viewer cannot communicate in multi-threaded
mode.

schema Yiewer Preferences r x|

Eenerall Filz Azcess  Commurications i I:alil:uratil:unl

Default Communications Park: -
Drefault Comm Hardware M ode: |H5.232 _v_!
Contraller Communications bode: IMulti-Thread Mode __‘_"_I

(] I Cancel | Help |

Figure 14. Schema Viewer Preferences dialog (Communications tab).
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6.4 Calibration Tab

Default Power Supply COM Port. Indicates the PC COM port that Schema Viewer
should use during the calibration process to manipulate the power supply settings.

Default Meter/Switch Unit COM Port. Indicates the PC COM port that Schema Viewer
should use during the calibration process to manipulate the electronic meter or switch unit.

Maximum Calibration Error. Indicates the maximum alowable calibration error (in mA)
for the analog inputs and anal og outputs on the FAC-2000 controller .

Default Path for Calibration File Results. After Schema Viewer completes the

calibration process, it generates a file summarizing the calibration results for each analog
channel. This parameter specifies the directory where the cdibration results should be saved.

Sschema Yiewer Preferences L x|

Generall File .-'l'-.ccessl Communications ~ Calibration |

Diefault Power Supply COM Pat | COM3 |

Drefault W eter or Switch Linit COM Port | COmMZ _:]

b amirnuam Calibration Ermor IEI.EIE

Default Fath for Calibration Resultz File
C:MProgram FilezhSchema YiewerCalibration Browse |

k. I Caticel | Help |

Figure 15. Schema Viewer Preferences dialog (Calibration).
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