Driver and Protocol Objects

This chapter describes LookoutDirect Driver and protocol object classes,
listed in aphabetical order. Input parameter syntax and data members are
documented for each object class, along with a description of the
functionality of each object class.
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AB_PLC5,
AB_SLC500

Object Reference Manual

L ookoutDirect uses the AB object classes to communicate with the
Allen-Bradley family of PLC controllers using avariety of interfaces.

L ookoutDirect can communicate with amember of the PLC-2 family inthe
following ways:

Through a Data Highway Plus (DH+) connection to an Allen-Bradley
1785-KA3 PLC-2 adapter module using an Allen-Bradley 1784-KT,
1784-KTx, or 1784-PCMK card, or an S-S Technologies 5136-SD
direct-link interface card installed in the computer,

Through the serial port using an Allen-Bradley KF2 module (which
converts serial DF1 to DH+) to an Allen-Bradley 1785-KA3 PLC-2
adapter module, or

Through a direct DF1 seria connection to the PLC programming port.

L ookoutDirect can communicate with amember of the PLC-5family inthe
following ways:

Through adirect Ethernet connection to the PLC AUI port,

Through adirect DH+ connection using a 1784-KT, 1784-KTx,
1784-PCMK, or 5136-SD card installed in the computer,

Through the serial port viaa KF2 module which converts serial DF1
to DH+, or

Through adirect DF1 seria connection to the PL C programming port.

L ookoutDirect can communicate with amember of the SLC-500 family in
the following ways:

Through a direct DH+ connection using a 1784-KT, 1784-KTx,
1784-PCMK, or 5136-SD card installed in the computer,

Through the serial port viaa KF2 module which converts serial DF1
to DH+,

Through the serial port using an Allen-Bradley 1747-KE card
(which plugsinto the SLC chassis and converts DF1 to DH 485),

Through the serial port using a stand-alone Allen-Bradley 1770-KF3
communication interface module which converts DF1 to DH 485,

Through adirect DF1 serial connection to a SLC 5/03 or SLC 5/04
programming port, or
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»  Through adirect DH485 connection using a 1784-PCMK card in

conjunction with either a 1747-AlC or 1761-NET-AIC module.

Create Allen-Bradley PLC-5 E
Mame: FLC Address [0 - 77):
Jagn Jn octal

Interface: PLC maodel:

S.S R136-5D IPLESJ‘IS 'l

—1784-KT card setting

Card rumber

IV(:"I("2("3("4("5("8("?("8|

Memory address: Part: MNode address:

|D4DD 'l |250 Vl IU octal

[ Card exists in this computer Baud rate:
57.6k A

5-5 5

IRG: [ |
[

5
[all cards] ¢ 1p ol

1

PollFiate = |0:01
Pall = |

Communication alarm priority: IS

Fietry attempts: |4 Feceive timeout: (500 msecs

Skip every |5 poll requests after comm failure

Ok I Eancell Help |

PL C Address refersto the PLC network node address setting as
configured on the physical device. If devices share acommon | nterface,
they require unique addresses. When using DF1 protocol (serial
communications), valid addresses range from 0 to 254 decimal. When
using DH+, valid addresses range from 0 to 77 octal.

PLC Model specifiesthe particular type of PLC or SLC you are
representing with this object. The PLC Model you select determines
what native data members comprise the object.

PollRate is a numeric expression that determines how often to poll the
device. LookoutDirect polls the device at the specified time interval.
Normally, thisis a simple time constant such as 0:01 (one second). See
Numeric Data Members in Chapter 2, How LookoutDirect Works, of the
Getting Started with LookoutDirect manual for information on entering
time constants.

Poll isalogical expression. When this expression changes from false to
true, LookoutDirect pollsthe device. You can use asimple expression like
the signal from a pushbutton, or a complex algorithm.

Communication alarm priority determines the priority level of the
alarms generated by the AB object.
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Retry attempts specifies the consecutive number of times LookoutDirect
attempts to establish communications with adevice if it is not getting a
valid response. After it tries the number of Retry attempts specified, the
object generates an alarm and beginsto Skip every n poll requests after
comm failure. Once LookoutDirect reestablishes communications, it polls
the device on itsregular cycle, as defined by PollRate.

Receivetimeout isthetime delay LookoutDirect waitsfor aresponse from
adevice before retrying the poll request.

I nter face identifies the type of communication hardware you are using.
The selection you make here determines what protocol parameters you
have to specify. The paragraphs that follow describe interface-specific
protocol parameters.

Allen-Bradley Serial Port Interface Parameters

The KE/ KF/ Seri al Interface selection enables seria port
communication viaa KE card, a KF3 module or KF2 module. When
using your serial port, LookoutDirect employs the Allen-Bradley
full-duplex (peer-to-peer) DF1 protocol. Figure showsan Allen
Bradley object configured for serial communications.

Serial port specifies which RS-232C port the object uses for
communication to the physical device.

Data rate, Parity, and Error detection reference the settings on the
hardware device. The AB object classes support both BCC (block check
character) and CRC (cyclic redundancy check) error detection. BCC
provides a medium level of data security. CRC ensures a higher level of
data security. Choose the settings as configured on your PLC or SLC.

Phone number specifies the number to be dialed if the serial port setting
isconfigured for dial-up. Thisnumber only appliesto theindividual object.
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Allen-Bradley DH+ Interface Parameters

@ Note When you configurean AB_PLC2, AB_PLCS5, or AB_SL C500 for DH+,
LookoutDirect creates afile called ALLBRAD. | NI . Thisfile contains the configuration
settings that you enter for your KT card(s). If you plan to run the process file on a
LookoutDirect Runtime System, be sure to copy the INI file along with your process
(. 1 kp) fileto the target computer.

The 1784- KT, 1784- KTx, 1784- PCMK, and S- S 5136- SD Interface
selections enabl e direct connection of your computer to a DH+ network.
The following illustration shows an AB_SL C500 configured for DH+
communications using a 1784-KTx card.

Create Allen-Bradley SLC-500 E
Mame: FLC Address [0 - 31
Jagn Jn decimal

PLC maodel:

I SLCE/03 Z l

G1(‘2(‘3(‘4(‘5(‘8("?("8|

Memary address:  Max node address: Mode address:
|D4DD 'l |31 decimal ID decimal

|' Card rumber

[ Card exists in this computer Baud rate:
|192DD Vl

IRG: 3 4 5 CF 9

lalcards) 90 11 12 C 15 & none

PollRate = [0:01

Pall = |

Communication alarm priority: IS

Fietry attempts: |4 Feceive timeout: (500 msecs

Skip every |5 poll requests after comm failure

Ok I Eancell Help |

Card number selects which network interface card that the PLC is
connected to in case your computer has multiple KT or S-S cards.

Card DH+ node addr ess identifies the address of theinterface card in the
DH+ network. Valid addresses range from 0 to 77 octal. The node address
of the card must be unique—that is, it must not be the same as the address
of any other device on the DH+ network.

Memory addr ess specifies the base address |ocation of the selected
interface card memory. Your selection should match the settings on the
card. If you are using multiple interface cards, be sure each card has a
unique address. The network interface cards use dual-ported memory.
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For this reason, if you are using a memory manager such as EMM 386 it
isimportant to add amemory exclusion statement to your CONFI G. SYS
file. The table on the following page lists base memory address selections
and corresponding exclusions for all legal memory addresses for the
1784-KT card.

Use M ax node addr essto maximize the performance of a DH485 network
by assigning addresses to nodes on the network using consecutive numbers
starting with zero. Set the M ax node addr ess to the maximum of the
assigned node addresses. By default, the value of thisvariableis 31, which
isthe largest legal address for any node on a DH485 network.

The 1784-KT interface card has on-board network termination resistors.
If you are using such acard and if your computer isthe last node on the
network and if the cable does not aready have aterminating resistor onit,
then select the Enable link termination resistor check box.

Usethe Card existsin thiscomputer check box to instruct L ookoutDirect
whether or not to look for the interface card in the computer. Be sure to
check this box when you are ready to start polling your PLCs. When you
check this box and select OK, LookoutDirect initializesthe card, activates
itsself-test, and downloadsitsdriver firmware. Then polling begins. Leave
the Card existsin thiscomputer check box deselected (thisisthe default
setting) if the card is not in your computer (for example, if you are
developing a process on a computer different from the one that will be
running the process) or if you do not want to poll any PLC connected to
the card.

If you deselect the Card existsin this computer check box, you are
disabling communications using this interface card with all PLCs
connected to it.
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Table 3-1. Allen-Bradley DH+ Interface Memory Addresses

AB 1784-KTx
Memory AB 1784-KT 1784-PCMK SS-5136-SD
Address Exclude Exclude Exclude* Recommendation

A000 A300-A3FF AO000-AQFF AQ00-A3FF Typically used by VGA
drivers. Use if no other

A400 A700-A7FF A400-A4FF A400-A7FF option is available.

A800 ABOO-ABFF A800-A8FF A800-ABFF

ACO00 AFO0-AFFF ACO0-ACFF ACO0-AFFF

B00O B300-B3FF BO0O-BOFF B0O00-B3FF Used by MDA & CGA
drivers. Use if no Dxxx

B400 B700-B7FF B400-B4FF B400-B7FF option is available.

B800 BBOO-BBFF B800-B8FF B800-BBFF

BCO0 BFOO-BFFF BCO00-BCFF BCOO-BFFF

C000 C300-C3FF C000-COFF C000-C3FF Typically used by BIOS.
Useif no Dxxx option is

C400 C700-C7FF C400-CAFF C400-C7FF available.

C800 CBO0OO-CBFF C800-C8FF C800-CBFF

CCO00 CFQOO-CFFF CCO00-CCFF CCO00-CFFF

D000 D300-D3FF DO000-DOFF DO000-D3FF Normally available.Try to

f these firgt.

D400 D700-D7FF | DA00-DAFF | D400-DTFF | oo one o Tesedir

D800 DBOO-DBFF D800-D8FF D800-DBFF

DCO0 DFOO-DFFF DCO0-DCFF DCOO-DFFF

* The 5136-SD memory exclusions recommended here are based on 16K memory mapping. Because you are using the

SS card to emulate the KT card, there is no advantage to using its 32K memory access capability.
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Baud rate (1784-KTx, 1784-PCMK, 5136-SD only) selects the baud rate
of the DH+ network. The default is 57.6k baud. Before selecting a higher
baud rate, be aware of that only afew PLCs (such as the SL C5/04) support
higher baud rates; that every node on aDH+ network must support the baud
rate used on that network; that the maximum network cable length is
smaller for higher baud rates; and that the correct valuesfor thetermination
resistors at the ends of the network cable are different for higher baud rates.
Consult the manual s that came with your hardware for more detailed
information.
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IRQ (all cards) identifies the interrupt setting of all DH+ interface cards
installed in the computer. This selection should match the IRQ settings
on all of the interface cards.

Assigning an interrupt to the interface card(s) improves overall computer
performance somewhat. Any time one of the cards receives an input, it
generates an interrupt recognized by LookoutDirect.

A Caution Be sureto verify that no other drivers or cards are mapped to the selected
memory address or use the same interrupt.

Allen-Bradley Ethernet Interface Parameters

Object Reference Manual

TheEt her net Interface selection enables direct communication between
your computer and a PL C using a standard Ethernet network. The
following diagram shows an AB_PL C5 configured for Ethernet
communications.

M ame:
fer —
Interface: PLC maodel:

I SLCE/03 Z l

Etherret

— Ethernet setting

IP address: I

PollRate = [0:01

Pall = |

Communication alarm priority: IS—
Fietry attempts: |4 Feceive timeout: (500 mzecs

Skip every |5 poll requests after comm failure

Ok I Eancell Help |

| P address specifies the Internet protocol address of the PLC. An Internet
protocol address consists of four numbers, separated by periods. Each
number ranges from zero to 255 decimal. Thus, atypical Internet address
might be 128.7.9.231. Ensure that the | P addr ess you enter matches the
Internet protocol address of the PLC your object represents. You can also
enter the IP address by name.
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Using the 5136-SD card from S-S Technologies, Inc.

© Automationdirect.com

Create Allen-Bradley PLC-5 E
Mame: FLC Address [0 - 77):
Jagn Jn octal
Interface: PLC maodel:
5 8] I PLCEAS = l
—1784-KT card setting

Card rumber

IVG'1("2("3("4("5("8("?("8|

Memory address: Part: MNode address:
|D4DD 'l |250 Vl IU octal

[ Card exists in this computer Baud rate:
57.6k A

IRG: 3 4 CF 7 49

lalcards) 90 11 12 C 15 & none

PollRate = [0:01

Pall = |

Communication alarm priority: IS

Fietry attempts: |4 Feceive timeout: (500 msecs

Skip every |5 poll requests after comm failure

Ok I Eancell Help |

ver and Protocol Objects

To use the 5136-SD card, select the S-S 5136-SD interface in the Create
Object dialog box. It isnot necessary torunthesdi nst . exe program that
ships with the card because L ookoutDirect downloads the KT-emulation
module automatically as part of the initialization process. It is, however,
necessary to tell LookoutDirect the port address specified by the switch
settings on the card.

3-9
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Allen-Bradley Register Addressing

L ookoutDirect has adopted a sequential, flat addressing scheme for the
Allen-Bradley PLCs. The addresses are sequential by data type, having
nothing to do with the actual slot number. For example, consider the
following slot configuration:

Channel Addressin
PL C dot Location Type of Modulein PLC Slot L ookoutDirect
sot 1 16 channel analog input 1:0-1:16
slot 2 16 channel analog output 0:0-0:16
slot 3 8 channel input, 8 channel output 1:17-1:24, O:17-0:24
dot 4 16 channel analog input [:25-1:32

You can see from the example, the slot number of the module isirrelevant
to LookoutDirect, and the input channels follow consecutive numbers as
the output channels follow their own consecutive numbers.

Allen-Bradley Data Members

Each AB object contains agreat deal of data. All readable and writable
members (inputs/outputs) are bundled with the object. As soon as you
create an AB object you immediately have accessto all the object data
members.

The AB abject classes automatically generate an efficient read/write
blocking scheme based on the inputs and outputs you are using in your
processfile. You are not required to build your own I/O blocking table.
However, you can ensure peak performance by organizing your PLC data
into contiguous groups.

Table 3-2. AB_PLC2 Data Members

Data M ember Type Read | Write Description

0-7777 numeric yes yes | 16-bit signed binary word ranging
from —32,768 to +32,767

0 0-7777_17 logica yes no One hit within a 16-bit binary word

CommpFail logica yes no Object-generated signal that is ON if,
for any reason, LookoutDirect cannot
communicate with the PLC.
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Table 3-2. AB_PLC2 Data Members (Continued)

Data Member Type Read | Write Description

OffHook logical no yes | When true, instructsthe PLC to retain
exclusive use of its assigned
communication port. This prevents
L ookoutDirect from hanging up
between palls, saving the redial
overhead. This also prevents other
blocks from communicating over the
same channel.

Poll logical no yes | When transitioned from false to true,
the LookoutDirect object pollsthe
PLC device

PollRate numeric no yes | Specifiesthe frequency at which the
L ookoutDirect object pollsthe PLC
device

Update logicd yes no Object-generated signal that pulses
each time the object polls the device

Table 3-3. AB_SLC500 Data Members
Data M ember Type Read | Write Description

B:0 - B255:255 numeric yes yes | 16-bit signed binary word ranging
from 32,768 to +32,767

B:0 0-B255:255 15 logical yes yes | One bit within a 16-bit binary word

B_0- B255 4095 logical yes yes | One bit within the specified datéfile.
For example, B3_32 specifies datafile
3, word 2, bit 1.

C:.0.ACC - numeric yes yes | Counter accumulated value. Two-byte

C255:255.ACC signed word ranging from —32,768 to
+32,767

C:0.PRE - numeric yes yes | Preset counter value. Two-byte signed

C255:255.PRE word ranging from —32,768 to +32,767

C:0 CU-C255:255 CU | logicd yes yes | Counter up-enable bit.

C:0 DN - logical yes yes | Counter done bit.

C:255:255 DN
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Table 3-3. AB_SLC500 Data Members (Continued)

Data M ember Type Read | Write Description

C.0 OV - logica yes yes | Counter overflow hit.

C255:255 OV

C:0_UA - logica yes yes | Counter update accumulation bit

C255:255 UA (HSC in fixed controller only)

C:0_UN - logica yes yes | Counter underflow bit.

C255:255 UN

C:0_ CD -C255:255 CD | logica yes yes | Counter down-enable bit.

CommpFail logica yes no Object-generated signal that is ON if,
for any reason, LookoutDirect cannot
communi cate with the SLC.

F:0-F255:255 numeric yes yes | Floating point value

[:0-1:30 numeric yes yes | Unsigned 16-bit input value ranging
from 0 to 65,535

[:0 0-1:30_15 logica yes yes | One bit within a 16-bit input word

N:0 - N255:255 numeric yes yes | 16-bit signed integer value ranging
from —32,768 to +32,767.

N:0_0- N255:255 15 logica yes yes | Onebit within a 16-bit signed integer
word

0:.0-0:30 numeric yes yes | Unsigned 16-bit output value ranging
from 0 to 65,535

0:0 0-0:30 15 logica yes yes | Onebit within a 16-hit output word

OffHook logica no yes | When true, instructs the PLC to retain

exclusive use of its assigned
communication port. This prevents
LookoutDirect from hanging up
between polls, saving the redial
overhead. This also prevents other
blocks from communicating over the
same channel.

Poall logica no yes | When transitioned from falseto true,
the LookoutDirect object pollsthe
SLC device
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Table 3-3. AB_SLC500 Data Members (Continued)

Data Member Type Read | Write Description

PollRate numeric no yes | Specifiesthe frequency at which the
L ookoutDirect object pollsthe SLC
device

R:0_FD - R255:255 FD | logical yes yes | Control “found” single-bit logical
indicator

R:0.LEN - numeric yes yes | Control “length” signed integer

R255:255.LEN ranging from —32,768 to +32,767

R:0.POS - numeric yes yes | Control “position” signed integer

R255:255.POS ranging from —32,768 to +32,767

R:0_DN - logical yes yes | Control “done” single-bit logical

R255:255 DN indicator

R:0 EM - logical yes yes | Control “empty” single-bit logical

R255:255 EM indicator

R:0_EN -R255:255 EN | logical yes yes | Control “enable” single-bit logical
indicator

R:0_ER - R255:255.ER | logical yes yes | Control “error” single-bit logical
indicator

R:0_EU - R255:255 EU | logical yes yes | Control “enable unloading” single-bit

R:0_IN - R255:255.IN logical yes yes | Control “inhibit comparison” flag
single-hit logical indicator

R:0_UL - R255:255 UL | logical yes yes | Control “unload” single-bit logical
indicator

S.0-S:96 numeric yes yes | SLC statusfile containing a signed
integer ranging from —32,768 to
+32,767 (see Allen-Bradley
documentation)

S0 0-S:96_15 logical yes yes | Individual SLC status bits (see
Allen-Bradley documentation)

ST9:0 - ST255:255 text yes yes | String, limited to 83 charactersin
length. See the note on Allen-Bradley
string data members at the end of this
table.
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Table 3-3. AB_SLC500 Data Members (Continued)

Data M ember Type Read | Write Description

T:0.ACC - numeric yes yes | Accumulated timer value ranging

T255:255.ACC from —32,768 to +32,767

T:0.PRE - numeric yes yes | Preset timer value ranging from

T255:255.PRE —32,768 to +32,767

T:0_DN-T255:255 DN | logica yes yes | Timer “done” single-bit logical
indicator

T:0_EN - T255:255 EN | logical yes yes | Timer “enabled” single-bit logical
indicator

T:0 TT-T255:255 TT | logica yes yes | Timer “timing” single-bit logical
indicator

Update logica yes no Object-generated signal that pulses
each time the object pollsthe device

5

Note Thereisno Allen-Bradley default file type associated with strings. You must

configure your Allen-Bradley device to have a string file. See your Allen-Bradley
documentation for details on this configuration procedure.

The string data member only workswith the SL C 500 Enhanced series of PLCs, including
the SLC 5/03; OS301 and SL C 5/04., and with the PLC 5 Enhanced series, PLC 5/11, PLC

5/20, PLC 5/30, PLC 5/40, PLC 5/60, PLC 5/80.

Table 3-4. AB_PLC5 Data Members

Data M ember Type Read | Write Description

B:0 - B999:999 numeric yes yes | 16-hit signed binary word ranging
from 32,768 to +32,767

B:0_0-B999:999 15 logica yes yes | Onebit within a 16-hit binary word.

B _0-For B999 15999 | logicd yes yes | Onebit within the specified datafile;
for example, B3_32 specifies datafile
3, word 2, bit 1.

C:0.ACC- numeric yes yes | Counter accumulated value. Two-byte

C999:999.ACC signed word ranging from —32,768 to
+32,767

C:0.PRE - numeric yes yes | Preset counter value ranging from

C999:999.PRE —32,768 to +32,767.
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Table 3-4. AB_PLC5 Data Members (Continued)

Data Member Type Read | Write Description
C:0 CD-C999:999 CD | logicd yes yes | Counter down-enable bit.
C:0_ CU-C999:999 CU | logicd yes yes | Counter up-enable bit.
C:0 DN - logical yes yes | Counter done bit.
C:999:999 DN
C.0 OV - logical yes yes | Counter overflow bit.
C999:999 OV
C:0 UA - logical yes yes | Counter update accumulation bit
C999:999 UA (HSC in fixed controller only).
C:0 UN - logical yes yes | Counter underflow bit.
C999:999 UN
CommpFail logical yes no Object-generated signal that is ON if,

for whatever reason, L ookoutDirect
cannot communicate with the PLC.

F:0-F999:999 numeric yes yes | Floating point value.

1:0-1:277 numeric yes yes | Unsigned 16-bit input value ranging
from 0 to 65,535.

1:0 0-1:277_17 logical yes yes | Onebit within a 16-bit input word
(octal).

N:0 - N999:999 numeric yes yes | 16-bit signed integer value ranging
from —32,768 to +32,767.

N:0_0- N999:999 15 logical yes yes | Onebit within a 16-hit signed integer
word.

0:0-0:277 numeric yes yes | Unsigned 16-bit output value ranging
fromO to 65,535.

0:0 0- O:277_17 logical yes yes | Onebit within a 16-bit output word
(octal).
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Table 3-4. AB_PLC5 Data Members (Continued)

Data M ember Type Read | Write Description

OffHook logica no yes | When true, instructsthe PLC to retain
exclusive use of its assigned
communication port. This prevents
LookoutDirect from hanging up
between palls, saving the redial
overhead. This also prevents other
blocks from communicating over the
same channel.

Poall logica no yes | When transitioned from falseto true,
the LookoutDirect object pollsthe
PLC device.

PolIRate numeric no yes | Specifiesthe frequency at which the
LookoutDirect object pollsthe PLC
device.

R:0.LEN - numeric yes yes | Control “length” signed integer

R999:999.LEN ranging from —32,768 to +32,767.

R:0.POS - numeric yes yes | Control “position” signed integer

R999:999.POS ranging from —32,768 to +32,767.

R:0 DN - logica yes yes | Control “done” single-hit logical

R999:999 DN indicator.

R:0_EM - logica yes yes | Control “empty” single-bit logical

R999:999 EM indicator.

R:0_EN - R999:999 EN | logicd yes yes | Control “enable” single-bit logical
indicator.

R:0_ER - R999:999.ER | logica yes yes | Control “error” single-bit logical
indicator.

R:0_EU - R999:999 EU | logicd yes yes | Control “enable unloading” single-bit
logical indicator.

R:0_FD - R999:999 FD | logicd yes yes | Control “found” single-bit logical
indicator.

R:0_IN - R999:999.IN logica yes yes | Control “inhibit comparison” flag
logical indicator.
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Table 3-4. AB_PLC5 Data Members (Continued)

Data Member Type Read | Write Description

R:0_UL - R999:999 UL | logical yes yes | Control “unload” single-bit logical
indicator.

S.0-S127 numeric yes yes | PLC statusfile containing a signed
integer ranging from —32,768 to
+32,767 (see Allen-Bradley
documentation).

S0 0-S:127 15 logical yes yes | Individual PLC status bits (see
Allen-Bradley documentation).

ST9:0 - ST255:255 text yes | yes String, limited to 83 charactersin
length. See the note on Allen-Bradley
string data members at the end of this
table.

T:0.ACC - numeric yes yes | Accumulatedtimer valueranging from

T999:999.ACC -32,768 to +32,767.

T.0.PRE - numeric yes yes | Preset timer value ranging from

T999:999.PRE -32,768 to +32,767.

T:0_DN-T999:999 DN | logica yes yes | Timer “done” single-bit logical
indicator.

T:0_EN - T999:999 EN | logica yes yes | Timer “enabled” single-bit logical
indicator.

T:0 TT-T999:999 TT | logica yes yes | Timer “timing” single-bit logical
indicator.

Update logical yes no Object-generated signal that pulses
each time the object pollsthe PLC
device.

5

Note Thereisno Allen-Bradley default file type associated with strings. You must

configure your Allen-Bradley device to have a string file. See your Allen-Bradley
documentation for details on this configuration procedure.

Driver and Protocol Objects

The string data member only workswith the SL C 500 Enhanced series of PLCs, including
the SLC 5/03; OS301 and SLC 5/04., and with the PLC 5 Enhanced series, PLC 5/11, PLC

5/20, PLC 5/30, PLC 5/40, PLC 5/60, PLC 5/80.
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Allen-Bradley Error Messages

Object Reference Manual

AB objects report the statuses of commands they issue to AB devices.
When LookoutDirect receives aresponse from an AB device, it reads the
status (STS) byte and, if necessary, the extended status (EXT STS) byteto
verify the device executed the L ookoutDirect command properly. If the
command was not executed properly, LookoutDirect reports the failure as
an alarm containing the status code and its meaning. The following isan
example of such an alarm:

EXT STS = OF: not enough levels in address

AB object classes can also generate alarmsinternally. Thefollowingisalist
of AB aarms generated by L ookoutDirect, their descriptions, and possible
responses. In the messages, KT is used to refer to any of the DH+ interface
cards (1784-KT, 1784-KTx, 1784-PCMK, or 5136-SD) and SSis used to
refer to the 5136-SD card.

Cannot resolveip address: address

The AB object failed to find any node on the network that corresponds to
the given | P address. Confirm that the I P address entered in the M odify
Object dialog box is correct.

Cannot get session id from plc

The AB object sent amessage to the PLC requesting a TCP/IP session and
failed to receive a satisfactory response.

Cannot communicate with device (code=dd)

The AB abject timed out while waiting for a response (via TCP/IP) from
the PLC. If the codeis O, the object timed out while trying to establish the
TCP/IP connection; if the codeis 1, the object timed out while waiting for
asession id from the PLC; if the codeis 2, the object timed out while
waiting for aresponse to a poll request. Confirm that the | P address of the
PL C has been entered correctly and that the PLC is reachabl e over the
TCP/IP network.

Download of file sdipds.ssl failed

L ookoutDirect was unable to write the KT-emulation program file to the
5136-SD card physical memory. This could be due to either an invalid
port or memory address or to a faulty or improperly seated card.

Invalid memory addressfor card: OXAAAA

The memory address specified for the card (for example, D400) is not
valid for thismodel of card. The address must be amultiple of 0x0100 and
lie in the range OXA 000 to 0xDF00. Moreover, the KT, KTx, PCMK, and
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5136-SD cards support different sets of valid memory addresses. See the
documentation that shipped with the card for details.

Invalid node addressfor card: xx
Node addresses must be between 0 and 63 decimal.

Invalid port number for SS card: OxPPP

The port number specified for the 5136-SD card isinvalid. See the
documentation that shipped with the card for thelist of valid port addresses.

Invalid port or memory address

L ookoutDirect was unable to write to the 5136-SD card physical memory.
This could be dueto either aninvalid port or memory address or to afaulty
or improperly seated card.

KT card failed to find resources
KT card receive mailbox isin an invalid state
KT card send mailbox isin an invalid state

You will probably never see one of these alarms. If you do, call National
Instruments and ask for technical support.

KT card dual-ported memory test failed at location xxxx

Theinterface card failed a memory test when it wasfirst powered on. The
memory test reads, writes and rereads the dual-ported memory to ensure
memory access by the card. Verify that the card is configured for the
memory address that you specified. Verify that your memory manager
(like EMM 386) excludes the appropriate portion of memory. Verify that
your card is not trying to use the same memory location as another card.
You may need to restart the card by calling up the AB object definition
dialog box and selecting OK . If that does not work try rebooting the
computer. Other causes can include memory conflicts, abad interface
card, or amisbehaving driver.

KT card CTC test timed out
KT card CTC test failed with status code xx

The interface card failed the Counter Timer Circuit test when it was first
powered on. Thistest verifies proper functionality of the card timer and
counter modes over al CTC channels. You may need to restart, reseat,
or replace the interface card.
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KT card timed out while loading protocol code
KT card failed with status code xx while loading protocol

LookoutDirect was not able to transfer aloader file to the card and
subsequently download the card protocol firmware. Try to restart the
interface card by calling up the AB object definition dialog box and
selecting OK. If that does not work try rebooting the computer.

KT card isno longer responding

The LookoutDirect AB object did not receive the interface card heartbeat
within the last second. Normally, the card generates a heartbeat any time it
receives the DH+ network token. If the alarm does not deactivate after

30 seconds, try to restart the card by calling up the AB object definition
dialog box and selecting OK . If that does not work try restarting

L ookoutDirect or rebooting the computer.

KT card memory address conflictswith card n

L ookoutDirect found another interface card with the same memory
address. Be surethat the memory address on each interface card is different
and that the corresponding Memory address in the LookoutDirect object
matches the card address.

KT card not present in this computer

The Card existsin thiscomputer check box is deselected (thisisthe
default setting). Select Obj ect»M odify to retrieve the PLC definition
parameters dialog box and select the Card existsin this computer check
box and OK to initialize the card.

KT card RAM test timed out
KT card RAM test failed with status code xx

The interface card failed a memory test when it wasfirst powered on. The
memory test writes a pattern to on-board RAM and reads its content to
verify the card memory is working. Confirm that the memory address
specified in the Object»M odify dialog box is correct. You may need to
restart, reseat, or replace the card.

KT card signaturetest failed

The AB object does not recognize the card. Make sure that the interface
card isactualy installed in the PC and that you indicated the correct
memory addressin LookoutDirect. You may need to reseat the card, or the
card may require repair. Also ensure that you did not identify more

Card Number sthan actual physical cards.
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KT card SI0 test timed out
KT card SI0test failed with status code xx

Theinterface card failed the Serial Input Output test when it was first
powered on. You may need to restart, reseat, or replace the interface card.

KT card send mailbox timed out

The AB object timed out while waiting for the KT card to signal that it
isready to be given a new message to send. Thisis most likely dueto a
communication problem between the computer and the PLC. Confirm that
the network cableis properly installed and that the PLC is turned on.

NAK response received

The AB object received a NAK (not acknowledged) response when it
polled the device. The device received acommand from LookoutDirect but
it did not accept the message. The command that the device received may
beincomplete or containirregul arities due to poor network performance. If
your Serial Port is configured for radio, you may need to adjust the RTS
delay off setting. Also consider increasing the number of Retry attempts.

No response — no ACK for our transmission

LookoutDirect is not getting any response from the device. This could be
caused by just about anything. Verify that the Datar ate, Parity, and Error
detection settings arethe same asthe settings on the device. Make sureyou
are using the proper Serial port on your computer. Verify that the device
interface module and other network equipment is connected and working
properly. If you are using amodem, verify that your object Phone number
and the serial port Dial-up settings are correct. Thismay also be caused by
low level noise or reflections on the highway, or marginal circuitry on
acard.
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No response within timeout period
No responsereceived after receiving ENQ

The AB object received an acknowledgment of itspoll fromthedevice. The
device accepted the command from LookoutDirect. However, the device
did not appear to send anything else back in response. You may have to
increase Receivetimeout to make sure LookoutDirect allows enough time
to receive the message.

EOT responsereceived

The AB object received an EOT (end of transmission) response when it
polled the device indicating that the device did not have amessage ready to
give in response to the LookoutDirect poll request. It is unlikely that you
will ever see this error message.

Received TSN does not match

Response message garbled -- bad CRC or bad BCC
Response message garbled -- no DLE EXT
Response message garbled -- bad DL E follower

The AB abject is receiving messages from the device. However, the
messages may be failing the selected data integrity test. Verify that the
object Error detection setting is the same as the settings on the device.
Another cause may be that the last part of the message is actually getting
clipped off before it is completed. You may have to increase the Receive
gap Seria Port setting to ensure LookoutDirect is receiving the entire
message. If your Serial Port is configured for radio this could be caused by
an audible squelch tail occurring at the end of aradio transmission. You
may need to adjust the RT S delay off or the CTS timeout settings. Also
consider increasing the number of Retry attempts.

Socket communicationserror dd: msg

The AB object has encountered a problem while attempting to
communicate using TCP/IP. The error number dd and corresponding error
message msg give further information. Confirm that the | P address of the
PL C has been entered correctly and that the PLC is reachable over the
TCP/IP network.

SS card failed

This message is suffixed with an error message read from the card itself.
You may need to contact the vendor of your card for technical support.

SS card failed while performing diagnostics

L ookoutDirect successfully wrote the KT-emulation program to the
5136-SD card, but the program failed to terminate. Try running the
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sdi nst . exe program that ships with the 5136-SD card, using the CHK
option to confirm that the card is working properly.

Unable to access physical memory at segment OXAAAA

LookoutDirect was unable to access the memory at the given segment
address. The memory may aready be in use by the operating system or by
another application. Either change the object memory address (which may
involve changing switch settings on the card itself) or, if you are using a
memory manager, make sure that it is excluding the correct portion of
memory.

Unableto open port OXPPP for SScard

LookoutDirect was unable to open the port number specified for the
5136-SD card. Make sure that you have specified the port that is selected
by the jumper settings on the card. Make sure that port and the following
two ports (for example, 250, 251, and 252) are not in use by any other
devicesin your compuiter.

Unexpected data response length
Unexpected response
Unhandled error

You will probably never see one of these alarms. If you do, call National
Instruments and ask for technical support.
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ASCII isaprotocol driver class LookoutDirect usesto communicate with
any serial device that accepts ASCII characters. This object isonly
available with 32-bit versions of LookoutDirect.

An ASCII object contains no predefined data points. When you create an
ASCII object, you must define your data request strings as well as the
template L ookoutDirect uses to parse the response frame.

Create ASCIl Secondary E

Communication Setting

Serial port: IEDM‘I 'l [rata bits: IS 'l
Baud R ate: ISBDD 'l Stop bits: I‘I 'l
Parity: INone 'l

Phone numnber: |

Monitor serial port

Communication alarm pricrity: I8
Fietry attempts: |4 Feceive timeout: [250  msecs

Skip every |5 poll requests after corm failure

QK I Cancel | Help |

Serial port specifies which COM port the object uses for communicating
to the external device. This does not specify the communication type.
Communication type is determined by the Options»Serial Ports...
command.

Baud rateindicates the rate that L ookoutDirect usesto communicate with
the hardware device.

Data bits indicates the number of data bits that L ookoutDirect usesto
communicate with the hardware. This setting should match the selection
made on the physical device.

Stop bitsindicates the number of stop bits that LookoutDirect uses to
communicate with the hardware device. This setting should match the
selection made on the physical device.

Parity indicates the parity that LookoutDirect usesto communicate with
the hardware device. This setting should match the selection made on the
physical device.
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Phone number specifiesthe number to be dialed if the selected serial port
is configured for dial-up. This number only appliesto the individual
protocol object.

Monitor Serial Port specifieswhether you can receive unsolicited frames.

Communication alarm priority determines the priority level of alarms
generated by the ASCI| object. Such alarms are typically related to
communications with the physical device.

Retry attempts specifies the number of times LookoutDirect attempts to
establish communicationswith adeviceif it isnot getting avalid response.
After it tries the number of Retry attempts specified, the ASCII object
generates an alarm and rel eases the communi cation port back to the
communi cations service which then moves on to the next device in the
polling queue (if any). Refer to Chapter 3, Serial Communications, in the
LookoutDirect Developer’s Manual for more information.

Recelvetimeout isthe amount of time LookoutDirect waitsfor aresponse
from a device before retrying the request.

The Skip every N poll requests after comm failur e setting instructs
LookoutDirect not to poll adeviceit haslost communication with on every
scheduled poll. Instead, LookoutDirect polls the device only once in the
specified number of poll cycles. Once communication has been
reestablished, the deviceis polled on itsregular cycle.

ASCII Data Members

Table 3-5. ASCII Data Members

Data M ember Type Read | Write Description

CommFail logica yes no Object-generated signal that ison if
LookoutDirect cannot communicate
with the device(s).

OffHook logica no yes Keeps the driver from releasing the
serial port.

Request text yes no Exact request frame sent.

RequestFormat text no yes Format used to create request frame.

Response text yes no Exact response frame received.

ResponseFormat text no yes Format used to parse response frame.

© Automationdirect.com
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Table 3-5. ASCII Data Members (Continued)

Data M ember Type Read | Write Description
RQSum:1:1 - numeric yes no Request byte sum
RQSum255:255
RQV1, RQV512 numeric no yes Variable list used to populate request

frame with numeric values.

RQV1.logical, logical no yes Variable list used to populate request

RQV512.logical frame with logical values.

RQV1.txt, RQvV512.txt | text no yes Variable list used to populate request
frame with text values.

RSFilter text no yes All charactersin this string will be
filtered out of the incoming response
before processing.

RSSum1:1 - numeric yes no Response byte sum

RSSum255:255

RSV1, RSV512 numeric yes no Variable list used to store values
retrieved from response frame.

RSV1.logical, logical yes no Variable list used to store values

RSV512.logical retrieved from response frame.

RSV 1.txt, RSV512.txt

text yes no Variable list used to store values
retrieved from response frame.

Send

logical no yes Sends request frame.

Update

logical yes no Object-generated signal that pulses
low each time it polls the device.

RSVn, RSVn.txt and RSVn.logical al represent the same value in different forms
RQVn, RQVn.txt and RQVn.logical al represent the same value in different forms

Request and Response Format Strings

Object Reference Manual

The request and response format strings consist of static characters and
markersthat control how the request and response frames respectively are
formatted or decoded. The request format string is used to create the
reguest frame, which is sent to the device, while the response format string
is used to decode the response frame, which comes from the device.

Static charactersin the format strings are reproduced exactly in the request
or response frame. Markers specify the location within the frame and type
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of data which should be found there, such as five characters read as an
unsigned integer, for example. The ASCII object constructsarequest frame
by processing the sequence of static characters and markers in the request
format string, and including data from RQV data members.

The response format string decodes a response frame using an analogous
process, storing the resultsin RSV data members.

To construct arequest frame, the ASCII object parses the request format
string character by character. Static characters are copied directly to the
request frame. When a marker is encountered the ASCI| object reads a
value from the appropriate RQV variable and places it into the request
frame.

Thereare 512 RQV and RSV values provided for in the ASCII object data
member collection. The first marker in aformat string uses the value from
RQV1 (or RQV1.txt or RQV1.logical), the next marker uses the value
RQV 2, and so on. Values taken from Response strings are stored in RSV
data members in the same way.

Keepin mind that writing into RQV 1 changesthe value both for RQV 1.text
and RQV 1.logical. Their only differenceisthe format in which they are
represented. The same principle applies to the RSV data members.

@ Note Thereisno precedence to the order inwhich multiple objects connected to the same
variable number initialize upon opening the process file. Consider, for example, the case
in which a Pot object is connected to RQV 1 while a TextEntry object is connected to
RQV 1.txt. You should take care to initialize such variables to the proper value after
opening a processfile.

© Automationdirect.com

To decode aresponse frame, the ASCI I object comparesthe responseframe
to the response format string character by character. The static charactersin
the response frame must match those in the response format string or the
decoding process terminates. Static characters are, in effect, discarded

by the ASCII object as they are matched between the response format
string and the response frame.

When the ASCII object encounters amarker, it placesthe dataindicated by
the marker into the appropriate RSV data member.

The conversion of a portion of the response frame to a data type specified
by amarker in the response format string must be valid, or the process will
terminate.
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If nothing halts the process, decoding terminates when the end of the
response frame string is reached.

There are examples of both request frames and response frames at the end
of this section, but for the examples to make sense, you must first
understand the ASCII object markers.

ACSII Object Markers

The general format for amarker is:
%[width][type]

Each field inthe marker format isasingle character or anumber signifying
a particular format option.

The % sign denotes the beginning of the marker. For example, to specify
that apercent-sign character is a static character part of the frame, use %%.

Width isa positive decimal integer specifying the number of characters
that particular value occupiesin theframe. By default ASCI padsthevalue
with blank spacesiif the value takes up fewer characters than the value
specified by width. Including a 0 before the width value forces the ASCII
object to pad with zeroes instead of blank spaces.

Type determines whether the field isinterpreted as a character, a string,
or a number.

Table 3-6. Data Types Allowed by ASCII

Character Data Type
c Character
d Decimal integer
0,0 Octa
X, X Hexadecimal integer
u Unsigned decimal integer
e f Floating-point
S String
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Table 3-6. Data Types Allowed by ASCII

b* Byte (binary)

* For the %b data type:

—  Number of bytescan be specified,
for example %3b, %2b.

— Response format can read as
either signed or unsigned, for
example %"b and %3"b are
signed and %b is unsigned.

—  Endian order can be specified, for
example %3~b is big endian and
%3b is little endian. %5~"b and
%2"~b forms are also valid.

The simplest format specification contains only the percent sign and atype
character (for example, %s). That would place the value in the response
frame in the RSV 1.txt data member.

Request Format
String RQV1 Request Frame
>%5d 34 > A4
>%05d 34 >00034

The request format string also has a precision value in the form

% [width].[precision][type]. This specifies the number of digitsto the
right of the decimal point, if any, in the request frame. If you use afloat
(%f) and do not specify a precision value, the ASCII object assumes a
default of 6.

Characters are converted and stored in RSV data members from response
framesin the order they are encountered in the response format. However,
fewer than [width] characters may be read if a white-space character
(space, tab, or newline) or a character that cannot be converted according
to the given format occurs before [width] is reached.

Values needed for request frames come from the RQV data members, and
are also used in the order in which they occur in the request format.

To read strings not delimited by space characters, or that contain spaces,
you can subgtitute a set of charactersin brackets ([ 1) s(string) type
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character. The corresponding input field isread up to thefirst character that
does not appear in the bracketed character set. Using acaret (*) asthefirst
character in the set reverses this effect: the ASCII object reads input field

up to the first character that does appear in the rest of the character set.

Response Response
Format String RSV 1.ixt Frame
SW[A-Z,a-2]% Natl Inst $Natl Inst$

>%[",g] days >day

Notice that %[a— Z] and %[z — a] are interpreted as equivalent to
%][abcde...z], and that the character set is case sensitive. Valid control
characters accepted include\a, \A, \b, \B, \f, \F, \n, \N, \r, \R, \t, \T, \v, \V, \\,
v, \" and\2.

Any ASCII character can be specified in the format string using \xbb or
\nnn masks. \xbb isahexadecimal bytewith each b representing avalid hex
character in therange (0...9, a...F), for example \xff or \x1a.

\nnn is an octal byte with each n being avalid octal character in the range
0to 7, for example\123 or \347. THis value may not exceed 255 asit is
meant to represent a single byte of data. These two features can be used to
create and compare static characters. These can also be specified in the
regular expression, for example %[\xff, \123, \a, \b] isavalid frame.

@ Note The brackets only work in response format strings. They have no effect in the
request format string.

Object Reference Manual

The ASCII object scans each field in the response frame character by
character. It may stop reading aparticular field beforeit reaches acharacter
for avariety of reasons:

e The specified width has been reached.
e The next character cannot be converted as specified.

e The next character conflicts with a character in the response format
string that it is supposed to match.

e Thenext character fails to appear in a given character set.
No matter what the reason, when the ASCI1 object stops reading afield,
the next field is considered to begin at the first unread character. The

conflicting character, if there isone, is considered unread and is the first
character of the next field.
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For a static connection to one of the format data members, enter your
format string in the yellow field box in the Edit Connections dialog box.
Remember to begin and end the format strings with quotation marks so that
LookoutDirect accepts the string input.

You can also connect any valid text data member, such as atext entry
object, to the format data members.

Request Frame Construction Examples

Request Request
Format String RQV Frame
<01%4u%s RQV1=1234 <011234Steph
RQV 2.txt=Steph
<01%04u%os RQV1=34 <010034Steph
RQV 2.txt=Steph
<01% 4u%s RQV1=34 <01 34Steph
RQV 2.txt=Steph

A zeroin front of the four pads with zeroes; a space pads with spaces.

Response Format Examples

Response Response
Frame Format String RSV
*(16.38: *(%52f: RSV1=16.38

Note Thedecima point counts as a character when decoding floats (%f). Also, decimal
points denoting precision are not allowed when decoding a float in the response frame.

Response Response
Frame Format String RSV
>>Test Text<< >>0ps<< RSV 1.txt=Test
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The space between the words terminates the conversion. See the preceding
bracketed character example in order to span a space or other special
characters.

Response Response
Frame Format String RSV
>>Test Text<< >>0/05%0s<< RSV 1.txt=Test
RSV 2.txt=Text
>>DogCat<< >>0/035%3s<< RSV 1.txt=Dog
RSV 2.txt=Cat

The response format uses a space as a delimiter.

Using Sum Data Members

Object Reference Manual

The ASCII object includes summing datamembersyou can useto calcul ate
checksum characters. This can be a checksum you want to write into an
outgoing request frame or a checksum you want to verify in an incoming
response frame.

For example, if you want to calculate a checksum for the request AOOB,
you would use an RQSum(request sum) data member. In the case of AOOB,
you would use RQSuntL: 4, which would give you a sum of the ASCII byte
values of characters 1 through 4. Once you have this sum, you can
manipulate it mathematically any way necessary for the checksum value
you need. You can then insert this value at the end of your frame as a byte
(%) or aseries of bytes.

The same technique worksin reverse for RSSum(response sum) data
members.

For example, consider the response Z00A@ You know that you are
expecting 4 bytes plus a checksum. Assuming that this checksum
calculationinvolvesthefirst four characters, use RSSuntl: 4 to get the byte
sum of characters 1 through 4. After performing the appropriate
mathematical manipulation, you can compare this value with the actual
byte read from the frame, and determine when there is a checksum failure.

Note There are many different methods for calculating checksums, and these data
members cannot support al of them. Before attempting to use them for checksum
calculation, make sure your checksum can be calculated from a simple byte sum of
charactersin the frame.
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ASCII Error Messages

No response from device within timeout period

LookoutDirect received no response from the device within the Receive
timeout period. The ASCII object was able to establish a socket, but when
it sent amessageto the device, the device did not respond—asif it were not
there. You may have to significantly increase Receive timeout (and Poll
Rate) to ensure LookoutDirect is allowing enough time to receive the
expected response. Also, verify your cable connections, power,
configuration settings, and 1P settings.

Not enough data to send a valid frame

This means that the ASCI1 object has not received enough datato fill inall
thevariablesin the Request Format frame. This could mean that you do not
have connections made to all of the RQV s that the ASCII object is
expecting.

FrameError (garbled)

ASCII got aresponse frame, but static characters in the response did not
match up to the response format string.

Data type or length does not match format string

ASCII got aresponseframe, but certain charactersin the response were not
in the format stated by the markers in the response format string.

Illegal control character
The request frame had a % modifier followed by an invalid control code.

Related Objects 1PASCII

© Automationdirect.com
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DeltaTau is a protocol driver object class LookoutDirect usesto
communicate with Delta Tau Data Systems PMAC Motion Controllers.
Create a DeltaTau object for each card installed in the computer.

This object class communicates with Delta Tau PMAC cards through
dual-ported memory, so be sure that your PMAC hardware includes the
dual-ported RAM option.

Thefollowing figure shows a Delta Tau card configured to use PC memory
beginning at address DOOO.

Mew DeltaT au Controller E
Hame: Celtal aul
Card base address: IDDDD j

Scanning interval: |5D

millizeconds
Communication alarm pricrity: IS

QK I Cancel | Help |

Card base addr ess specifies the beginning memory location of the dual
ported RAM address. It should match card settings.

Scanning I nterval identifies the frequency that the DeltaTau object in
LookoutDirect pollsthe PMAC Motion Controller. Intervals can range
from 10 msto 1,000 ms.

Communication alarm priority specifiesthe priority level of darms
generated by the object.

DeltaTau Data members

© Automationdirect.com

Like other protocol driver objects, DeltaTau objects contain a great deal
of data. All readable and writable members (inputs/outputs), polling
instructions, and so on, are bundled with the object. Therefore, as soon as
you create a DeltaTau object you immediately have accessto all the object
data members. The following table lists data members for the DeltaTau
object.
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Table 3-7. DeltaTau Data Members

Data M ember Type Read | Write Description

DS0-DS8190 numeric yes yes Signed 32-bit word ranging from
—2,147,483,648 to 2,147,483,647

DWO0 - DW8190 numeric yes yes 32-Bit double-precisionword ranging
from O to 4,294,967,295

FO - F8188 numeric yes yes 32-bit |EEE floating point word

S0 —S8190 numeric yes yes Signed 16-bit word ranging from
—32,768 to 32,767

Update logical yes no Driver-generated signal that pulses
each time LookoutDirect scans the
PMAC Mation Controller card

W0 -WwW8190 numeric yes yes 16-Bit word ranging from 0 to 65,535

W0.0 -W8190.15 logical yes yes 1Bitinal6-Bit word
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The DirectLogic protocol driver object classis used to communicate to
PLC Direct by Koyo 105, 205, 305, and 405 PL Cs. This driver object
supportsadditional Koyo private labeled PLCsunder GE SeriesOne, Texas
Instruments Series 305, 405 and Siemens Simatic T1305, T1405 names.
Please see the Protocol Reference Chart within the L ookoutDirect L earning
Guide to verify the part numbers of these additional Koyo PLCs.
LookoutDirect supports both point-to-point, multidrop and Ethernet
configurations. You can connect LookoutDirect to afixed PLC
Programming port, a networking DirectNET/CCM port, PLC DCM (data
communications module€), or to an Ethernet (ECOM) communications
module.

Select object class: E
Lookaut |
¥ Categorize
5 Scale ;I Dlrecanglc -
&% Spiner Communicate with all Automationdirect [formerly
PLCDirect) PLCs through the DirectSOFT 32
gy Switch Communications Server. Supparts R5232 and
ity TestEntry Ethemet. Allows sharing of comm connections between
I= Drivers DirectSOFT 32 - Programming, DSD ata, and
LookoutDirect
gty AB_PLCS
ity AB_SLCH00
ity Ascii
ity DeltaT au
g% DirectLoaic
- FeldPoirt FieMame:  DSCOMM#.CEX
i BE_Seriesdl Date Modified:  Tue Apr 10 21:11:42 2001
ile Size: wtes
&y MitsubishiF File 114743 b
g Elndhug CBx Version:  LookoutDitect 4.0
mian
-ty OPCClient
ity Tiway
I=4 Loagina LI

Cancel
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After the DirectLogic driver classis selected the following dialog appears.

Create DirectLogic E
Tag: L1

Carnrn Link: l— J
Pall R ate: l— 5B
Pall = I

Alarm Level: IB— [0-10. 0 = Dizable)

Ok I Cancel |

The selections are as follows:

Tag: User defined object name that can be referenced for connecting
other objects.

Comm Link: The associated link chosen for the configured driver
object. When the “...” button is pressed the Select Link dialog will
appear.

Poll Rate= isanumerical expression that determines how often to poll
the device in milliseconds.

Poll isalogical expression. When the expression changes from false
totrue, LookoutDirect pollsthe device onetime. You can useasimple
expression like the signal from a pushbutton, or a complex algorithm.

Select Link...

—Links
Select

LCancel

Edit...

Delete

ddadd].

™ Link Enabled Help

If alink is not available, you will have to add one. Click the Add... button
to create a new communications link then select the correct Serial or
Ethernet port that you have the cable attached from your PC to the PLC.
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Note NOTE: If you are creating a serial Link that will connect through amodem, seethe
Modem Setup Guide Appendix Cinthe L ookoutDirect Learning Guide. If you are creating
an Ethernet Link, refer to the DirectSoft Communications Server online help.

Link Wizard
Select the communications port that the PLC is connected to.
Modem support cannot be configured from the Link ‘wizard.

To select modem suppart, you must use the manual
canfiguration dialag by selecting "Link Editar..." belaw.

Portz

Link. Editar. .. < Back I Hexst > I Cancel

After making your choice click on the Next button.

Link Wizard

Select the PLC product family of the PLC pou wish to connect
to.

If wou are unsure, but know the communications protocol it
uses, zelect "Mot Suie” from the list.

PLC Families:

= Mot Sure =
Direct Logic 305

Direct Logic 3055
; F45[] Family

Link Editar... < Back I Hesxt > I Cancel |

Select the PLC family by single clicking on the appropriate choice. If you
are unsure of the PL.C family but know which communications protocol to
use, you can select the* **Not Sure**” choice. If you are usinga PLC
Direct compatible PLC the LinkWizard can try to detect the model
automatically.

Click on the Next> button when you are finished with your selection.
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Link Wizard [ x]
Select the protocol to use in the communications link.

If wou selected a PLC family, a walid protocol has been
selected for you.

If the selected protocol supports node addressing, enter the
station address. If pou are unsure, leave the default.

Protocols:
DirecttET

address:l‘l i’

Link Editor... | < Back I Hext » I Cancel |

Select either the DirectNET or K-Sequence protocol. If during the previous
step you selected one of the families listed, the highlight bar will be on a
valid protocol for that family of PLC. The choice of protocol to use will
depend on two factors:

e Whether or not the PLC you are connected to supports the protocol on
the port where the cable is connected. For alisting of protocols
available on each port of DirectlL ogic compatible PLCs see the
Protocol Reference Chart in the Creating and Managing
Communication Links chapter within the L ookoutDirect Learning
Guide. Thischart is aso available in the DirectSoft Communications
Server Help that can be accessed by clicking on the Link Editor button
the clicking on the Help button.

e If you need to perform write operations to individual Discrete 1/0
points or control relays, then you must select  K-seguence protocol.
DirectNET protocol cannot write to individual bit locations.

If the PLC has been configured to a node Address other than 1, enter that
address now. Click on the Next button when you are finished.

The DirectL ogic driver object will now attempt to establish a
communication Link with the PL C using the node address and protocol you
have selected. It will try the combination of 9600 Baud, and Odd Parity
first. If this combination is unsuccessful, an ‘ auto-bauding’ sequence will
be used to try and determine the correct baud rate and parity combination.
If these attempts are unsuccessful, the following dialog is displayed. You
can click the Link Editor button and manually attempt to adjust the port
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configuration, or you can consult the Appendix B Communications
Troubleshooting Guide
in the LookoutDirect L earning Guide.

DirectLogic Protocol Status

The DirectL ogic driver object monitors protocol statistics and the data can
be viewed by selecting Options >> DirectSoft Link Status. This menu
selection will only be visible in the Options menu if a DirectLogic driver
object was previoudly created in your lookout process. Select the correct
object from the list that appears, and then click Select. The Link Info
dialog box appears.

The Link Info dialog box is useful for troubleshooting communication
errors. Each error is time stamped and has an error name and an extended
error description. At anytime you can press the edit button to manually
change a setting on your link or to press Auto then Accept to clear the error
log. The Link Enable box allows you to turn the communications link On
and Off.

105/205/350/405 DirectLogic PLC Family Data Members

Table 3-8. 105/205/350/405 DirectLogic PLC Data Members

© Automationdirect.com

Data M ember Type Read | Write | Description

Activated Logical Yes No Object-generated signal when TRUE,
this flag signifies an activeb
communi cation connection betweenthe
process file and the PLC.

Co-C3777 Logical Yes Yes Control Relays—addressed in octal and
mapped to V40600 — V40777.

CTO-CT377 Logical Yes Yes Counter status (done) bits — addressed
in octal and mapped to V41140 —
V41157

CTAOB - Numeric | Yes Yes Counter current value words BCD —

CTA377:B addressed in octal and mapped to
V01000 - V01377
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Table 3-8. 105/205/350/405 DirectLogic PLC Data Members

CTAO:DB — Numeric | Yes Yes Counter current value double words
CTA376:DB (two adjacent addresses; 32-Bit) BCD —
addressed in octal and mapped to
V01000 - V01377

Faled Logica Yes No Object-generated signal when TRUE,
this flag signifies the process fileis no
longer communicating with the PLC.

GX0-GX3777 Logical Yes Yes Remote /O Inputs — addressed in octal
and mapped to V40000 — V40177

GYO-GY3777 Logical Yes Yes Remote I/O Outputs — addressed in
octal and mapped to V40200 — V40277

Paused Logica Yes No Object-generated signal when TRUE,
this flag signifies that the
communication connection has paused
but is still active and will go FALSE
when its paused condition is satisfied.
Usually caused by modifying the Link
whileitisin use.

S0 - S1777 Logica Yes Yes Stage status (active) bits—addressed in
octal and mapped to V41000 — V41077
SPO — SP777 Logica Yes No Special Relays (system status hits) —

addressed in octal and mapped to
V41200 — V41237

TO-TO377 Logical Yes Yes Timer status (done) bits — addressed in
octal and mapped to V41100 — V41117

TAO:B —TA377:B Numeric | Yes Yes Timer current value words BCD —
addressed in octal and mapped to
V00000 — V00377

TAO:DB - Numeric | Yes Yes Timer current value double words (two
TA376:DB adjacent addresses; 32-Bit) BCD —
addressed in octal and mapped to
V00000 — V00377

V0 -V41237 Numeric | Yes Yes Single (16-Bit) V-memory registers
decima
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Table 3-8. 105/205/350/405 DirectLogic PLC Data Members

V0:D —V41237 Numeric | Yes Yes Double (two adjacent registers; 32-Bit)
V-memory registers decimal

V0:B -V41237:B Numeric | Yes Yes Single (16-Bit) V-memory registers
BCD 0- 9999

V0:DB — Numeric | Yes Yes Double (two adjacent registers; 32-Bit)

V41236:DB V-memory registers BCD 0- 99999999

VO:R - V41236:R Numeric | Yes Yes Double word V-memory registers
signed real (IEEE 32-Bit Floating
Point)

V0:S-V41237:S Numeric | Yes Yes Single (16-Bit) V-memory registers
signed decimal ranging from -32768 to
32767

VCO0-VC3760 Numeric | Yes Yes Single (16-Bit) V-memory word
registers decimal Aliases for mapped
Control Relays CO— C3777

VCO:B - Numeric | Yes Yes Single (16-Bit) V-memory word

VC3760:B registers BCD Aliases for mapped
Control Relays CO—- C3777

VCTO0-VCT360 Numeric | Yes Yes Single (16-Bit) V-memory word
registers decimal Aliases for mapped
Counter Status (done) bits CTO —
CT377

VCTO:B — Numeric | Yes Yes Single (16-Bit) V-memory word

VCT360:B registers BCD Aliases for mapped
Counter Status (done) bits CTO —
CT377

VGX0-VGX3760 | Numeric | Yes Yes Single (16-Bit) V-memory word
registers decimal Aliases for mapped
Remote I/O Inputs GX0 — GX 3777

VGX0:B - Numeric | Yes Yes Single (16-Bit) V-memory word

VGX3760:B registers BCD Aliases for mapped
Remote I/O Inputs GX0 — GX 3777

VGY0O-VGY3760 | Numeric | Yes Yes Single (16-Bit) V-memory word
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registers decimal Aliases for mapped
Remote I/O Outputs GY0 — GY 3777
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Table 3-8. 105/205/350/405 DirectLogic PLC Data Members

VGYO.B - Numeric | Yes Yes Single (16-Bit) V-memory word

VGY 3760:.B registers BCD Aliases for mapped
Remote I/O Outputs GY0 — GY 3777

VS0 -VS1760 Numeric | Yes Yes Single (16-Bit) V-memory word
registers decimal Aliases for mapped
Stage status (active) bits SO— S1777

VS0:B —VS1760:B | Numeric | Yes Yes Single (16-Bit) V-memory word
registers BCD Aliases for mapped
Stage status (active) bits SO— S1777

VSP0O — VSP760 Numeric | Yes Yes Single (16-Bit) V-memory word
registers decimal Aliases for mapped
Specia Relays (system status bits) SPO
- SP777

VSPO:B — Numeric | Yes Yes Single (16-Bit) V-memory word

VSP760:B registers BCD Aliases for mapped
Specia Relays (system status bits) SPO
- SP777

VTO-VT360 Numeric | Yes Yes Single (16-Bit) V-memory word
registers decimal Aliases for mapped
Timer Status (done) bits TO— T377

VCTO:B — Numeric | Yes Yes Single (16-Bit) V-memory word

VCT360:B registers BCD Aliases for mapped
Timer Status (done) bits TO— T377

VX0 -VX1760 Numeric | Yes Yes Single (16-Bit) V-memory word
registers decimal Aliases for mapped
Inputs X0 — X1777

VX0:B — Numeric | Yes Yes Single (16-Bit) V-memory word

VX1760:B registers BCD Aliases for mapped
Inputs X0 — X1777

VY0 -VY1760 Numeric | Yes Yes Single (16-Bit) V-memory word
registers decimal Aliases for mapped
Outputs YO-Y 1777

VYO:B - Numeric | Yes Yes Single (16-Bit) V-memory word

VY 1760:B registers BCD Aliases for mapped
Outputs YO —-Y 1777
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Table 3-8. 105/205/350/405 DirectLogic PLC Data Members

X0-X1777 Logical Yes Yes Inputs— addressed in octal and mapped
to V40400 — V40477

YO-Y1777 Logical Yes Yes Outputs — addressed in octal and
mapped to V40500 — V40577

305/305S Direct Logic PLC Family Data Members

Table 3-9. 305/305S DirectLogic Data Members

Data M ember Type Read | Write | Description

Activated Logical Yes No Object-generated signal when
TRUE, thisflag signifies an active
communi cation connection
between the process file and the
PLC.

C160-C373 Logical Yes No Control Relays— addressed in octal

C1000 - C1067

C374-C377 Logical Yes No Specia Relays— addressed in octal

C770-C777

C1070 - C1077

Failed Logical Yes No Object-generated signal when
TRUE, thisflag signifies the
processfileis no longer
communicating with the PLC.

100 - 10157 Logical Yes No Inputs and Outputs — addressed in

10700 10767 octd

Paused Logica Yes No Object-generated signal when
TRUE, thisflag signifies that the
communi cation connection has
paused but is still active and will go
FAL SE whenitspaused conditionis
satisfied. Usualy caused by
modifying the Link whileitisin
use.

RO - R777 Numeric | Yes Yes Single (8-Bit) byteregisters
decimal
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Table 3-9. 305/305S DirectLogic Data Members

Data Member Type Read | Write | Description

RO:W — R776:W Numeric | Yes Yes Single (16-Bit) word registers
decimal

RO:WB — R776:WB Numeric | Yes Yes Single (16-Bit) word registers BCD

RC160 - RC370 Numeric | Yes Yes Single (8-Bit) byte Control Relay

RC760RC1000 — RC1070 and Special Relay registers decimal
Aliases.

RC160:W — RC360:W Numeric | Yes Yes Single (16-Bit) word Control Relay

RCT60:W anq Specia Relay registersdecimal
Aliases.

RC1000:W — RC1060:W

RC160:WB — RC360:WB Numeric | Yes Yes Single (16-Bit) word Control Relay

RC760:WB anq Specia Relay registers BCD
Aliases.

RC1000:WB — RC1060:WB

RIO0 - RIO150 Numeric | Yes Yes Single (8-Bit) byte registers
decimal Aliases for mapped Inputs

RIO700-RIO760 and Outputs 100 — 10157 and
10700 - 10767

RIO0:W — RI0140:W Numeric | Yes Yes Single (16-Bit) word registers

i : decimal Aliases for mapped Inputs

RIO700:W —RIG750:W and Outputs |00 — 10157 and
10700 - 10767

RIO0:WB — RI0140:WB Numeric | Yes Yes Single (16-Bit) word registers BCD

i i Aliases for mapped Inputs and

RIO700:WB —RIO7TS0:WB Outputs |00 — 10157 and 10700 —
10767

RS400 — RS570 Numeric | Yes Yes Single (8-Bit) byte Shift Registers
decimal
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Table 3-9. 305/305S DirectLogic Data Members

Data M ember Type Read | Write | Description

RS400:W — RS560:W Numeric | Yes Yes Single (16-Bit) word Shift Registers
decimal

RS$400:WB — RS560:WB Numeric | Yes Yes Single (16-Bit) word Shift Registers
BCD

SR400 — SR577 Logical Yes No Shift Register Status Bits —
addressed in octal

T600—-T677 Logica Yes No Timer/Counter status (done) bits —
addressed in octal

TCA600:WB — Numeric | Yes Yes Timer/Counter current value words

TCA677W:WB BCD - addressed in octal and
mapped to R600 — R677
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GE_Series90
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GE_Series90isaprotocol driver classL ookoutDirect usesto communicate
with GE Series 90-30 and GE Series 90-70 programmablelogic controllers
(PLCs) using SNPX, a Series Ninety Protocol.

I ame: FLC Address:
|
odel Fratocal
Ja0-20 =l |shPx =l
— Serial Setting:
Serial port:

IEDM‘I 'l
Parity D1ata bits
' Mone 7 &8

" Ewen "Stop bits

&+ 0dd @1 2

Phone number:

PolFate = |0:01

Pall = I
Communication alarm priority: IS

Fietry attempts: |4 Feceive timeout: |500 MEecs

Skip every |5 poll requests after comm failure

QK I Cancel | Help |

PLC Addressisadave address and refers to the PLC address setting as
configured on the device. The address can be up to eight ASCII characters.

M odel chooses either 90-30 or 90-70.

I nter face selects the protocol. You can choose between SNPX and
Ethernet.

Serial port specifies which port the object uses for communication to
the external device. This does not specify the communication type.
Communication type is determined by the Options»Serial Ports...
command.

Data rate, Parity, Data bits, and Stop bits reference the settings on the
hardware device.

Phone number specifies the number to be dialed if the seria port setting
is configured for dial-up. This number only appliesto the individual
protocol object.
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PollRate is a numeric expression that determines how often to poll the
device. GE_Series90 then polls the device at the specified time interval.
Normally, thisis a simple time constant such as 0:01 (one second). See
Numeric Data Members in Chapter 2, How LookoutDirect Works, of the
Getting Started with LookoutDirect manual for information on entering
time constants.

Poll isalogical expression. When this expression changes from FAL SE to
TRUE, LookoutDirect polls the device. You can use a simple expression
like the signal from a pushbutton, or a complex algorithm.

Communication alarm priority determines the priority level of
object-generated alarms (0 — 10).

Retry attempts specifies the consecutive number of times LookoutDirect
attempts to establish communications with a device if it is not getting a
valid response. After it tries the number of Retry attempts specified, the
GE_Series90 object generates an alarm and rel eases the communication
port back to the communications service which then moves on to the next
devicein the polling queue (if any). Refer to Chapter 3, Serial
Communications, in the LookoutDirect Devieoper’s Manual for more
information.

Receive timeout is the time delay LookoutDirect usesin waiting for a
response from a device before retrying the request.

The Skip every... setting instructs LookoutDirect to not poll adeviceit has
lost communication with on every scheduled poll. Instead, LookoutDirect
skips the device in the polling cycle accordingly. Once communications
have been reestablished, the device is polled on its regular cycle.

GE_Series90 Data Members

This protocol driver object contains agreat deal of data. All readable
and writable members (inputs/outputs), polling instructions, read/write
blocking, serial port usage, and so on, are bundled with the object.
Therefore, as soon as you create a GE_Series90 object you immediately
have access to al the object data members (see data member list in
Table 3-10).

@ Note LookoutDirect protocol driver objectsautomatically generate an efficient read/write
blocking scheme based on the inputs and outputs being used in your processfile. You are
not required to build your own I/O blocking table.
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Table 3-10. GE_Series90 Data Members
Data M ember Type Read | Write Description

All-Al64 numeric yes yes 16-bit analog inputs encoded as
unsigned binary integers ranging
from 0 to 65535

AID1-AID64 numeric yes yes 32-bit analog inputs encoded as
unsigned binary integers ranging
from 0 to 65535

AQl-AQ64 numeric yes yes 16-bit anal og outputs encoded as
unsigned binary integers ranging
from O to 65535

AQD1-AQD64 numeric yes yes 32-hit analog outputs encoded as
unsigned binary integers ranging
from 0 to 65535

CommpFail logical yes no Object-generated signal that ison if,
for whatever reason, LookoutDirect
cannot communicate with the PLC.

11-1512 logical yes no Single bit discrete inputs

M1 —M4096 logical yes yes Single bit discrete (Internal coil)

OffHook logical no yes When TRUE, this flag instructs the
GE object toretain exclusiveuseof its
assigned communication port.

Poll logical no yes When this value transitions from
FALSE to TRUE, LookoutDirect
pollsthe device.

PollRate numeric no yes LookoutDirect expression that
determines the device polling
freguency.

Q1-Q512 logica yes yes Single bit discrete outputs

R1-R9999 numeric yes yes 16-hit holding registers encoded as
unsigned binary integers ranging
from 0 to 65535
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Table 3-10. GE_Series90 Data Members (Continued)

Data Member Type Read | Write Description

RD1 - RD9998 numeric yes yes 32-bit holding registers encoded as
unsigned binary integers ranging
from O to 65535

S1-S32 logical yes no System fault

SA1-SA32 logical yes no Specia Contacts A

SB1-SB32 logical yes no Specia Contacts B

SC1-SC32 logical yes no Specia Contacts C

Update logical yes no Object-generated signal that pulses
each time the driver pollsthe device

GE_Series90 Status Messages
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No response within timeout period

LookoutDirect did not received the expected response within the Receive
timeout period. The object sent an inquiry and received an
acknowledgment, but the device did not send an expected response to the
reguest. This might happen if the response was interrupted. You may have
to increase Receive timeout.

No return inquiry response from secondary unit

LookoutDirect received no response from the device within the Receive
timeout period. The driver object is able to use the COM port, but when it
polls the device, it does not respond—asiif it is not even there. You may
have to increase Receive timeout to ensure LookoutDirect is alowing
enough time to receive the expected response. Also, verify your baud rate
settings, cable connections, power, configuration settings, COM port
settings, and polling addresses.

Bad LRC or BCC

The object isreceiving a poll response from the device, but it could not
decipher the response because it is garbled. Verify that all devices
connected to the COM port have unique addresses. The last part of the
message may actually be getting clipped off before it is completed.
Consider increasing the number of Retry attempts. You may have to
increase the Receive gap Serial Port setting to ensure LookoutDirect is
receiving the entire message. If your Serial Port isconfigured for radio, this
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could be caused by an audible squelch tail occurring at the end of aradio
transmission. Try adjusting RT S delay off and CT S timeout.

No attach response within timeout period

An attempt was made to establish communications with the PLC without
any response. Check your cabling and COM port selections, power,
configuration settings, and polling addresses.

Invalid response [X]

An error in the structure of aresponse frame was detected. You may have
two PLCs with the same address.

Incorrect response length [X]

A response was received with an unexpected length. You may have to
increase the Receive gap Serial Port setting to ensure LookoutDirect is
receiving the entire message.

Incorrect response Address

A response was received with an address not matching the objects address.
You may have two master devices on the network.

SNPX ERROR—Major code: x Minor code: x

The response message contained an SNPX error code. Refer to your
GE documentation for the meaning of this particular error.
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Modbus and ModbusM OSCAD are protocol driver classes LookoutDirect
uses to communicate with equipment such as programmable logic
controllers (PLCs), remote terminal units (RTUs), or any other piece of
equipment using Modbus Serial (ASCII or RTU) or Modbus Plus
communication protocol.

The Modbus object class has general-purpose addresses, such as holding
register 40001, and is suitable for communicating with nearly all Modbus
devices, including the Control Microsystems TeleSAFE RTU.

The ModbusM OSCAD object classworkswith MotorolaMOSCAD PLCs
and RTUs. It also usesthe Modbus Serial (ASCII or RTU) or Modbus Plus
communication protocol, but its data members reflect the address of
Motorola MOSCAD devices.

You can limit the number of channels LookoutDirect uses on the SA-85
card by creating anodbus. i ni filein the LookoutDirect directory, as
shown in the following example.

[ ALL]

MaxChannel s=channel

where channel isanumber between 1 and 8, inclusive (default = 8).

These protocol driver objects contain agreat deal of data. All readable
and writable members (inputs/outputs), polling instructions, read/write
blocking, serial port usage, and so on are bundled with the object.
Therefore, as soon as you create a Modbus or ModbusM OSCAD object
you immediately have access to al the object data members (see data
member list in Table 3-12).

@ Note LookoutDirect protocol driver objectsautomatically generate an efficient read/write
blocking scheme based on the inputs and outputs being used in your processfile. You are
not required to build your own 1/O blocking table.

© Automationdirect.com

As protocol drivers, both object classes conform to the specificationsin
the Modicon Modbus Protocol Reference Guide PI-MBUS-300 Rev. C.
The drivers support ASCII and RTU transmission modes, as well as
Modbus Plus.
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Create Modbus Secondary E
M ame: IModbus‘I Mode: IModbus Serial j
— Communication Setting: | T I

Address: |5 Serial port: IEDM‘I j
—Datarate— — Parity ﬂl

[rata bits Stop bits
15200 || FiNene || 07 ol il
57600 © Odd o 5 —I
38400  Even Advanced. |
15200 © Mark

' 9500 " Space .
pririty: IS
4800

2400 . I—
Phone numnber: Hel
€ 1200 LI
00 FallR ate = ID:D‘I
300
110 Poll= [
Fietry attempts: |4 Receive timeout:  |500
msecs

In this example, LookoutDirect is connected to a M odbus-speaking PLC
with an address of 5 using serial port 1 (which was previously configured
for hardwired communications), and polling the device every second.

M odbus Serial indicates that the slave device talks either Modbus ASCI|
or Modbus RTU. When you select this option, LookoutDirect first tries to
communicate using the RTU format. If unsuccessful, it then tries the
ASCII format (alittle slower). If your network is susceptible to repeated
communication problems, and if these problems slow scanning
considerably, you may want to disable L ookoutDirect from retrying both
formats. This can speed communication retries by LookoutDirect;
however, it will not fix your communication problems. Call National
Instruments technical support to for information on how to prohibit

L ookoutDirect from trying to communicate using both formats.

M odbus Plus Network indicates that the slave device is connected to the
L ookoutDirect computer via a Modbus Plus network card.

@ Note NetBlIOS-based networking software typically uses software interrupt 5C. Thisis
also the default software interrupt used by the Modbus Plus Network card driver. Change
the Modbus Plus software interrupt from 5C to 5D, 5E, or 5F. Refer to your Modicon
documentation for instructions on changing the software interrupt setting.

Object Reference Manual

M odbus Ether net indicates you are communicating with the Modbus
dlave device using an Ethernet connection.

If you select Modbus Serial, you must specify Address, Serial Port, Data
Rate, Parity, Data Bits, and Stop Bits. And if you are using a Dia-up
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modem connected to your communication port, you must also specify a
Phone Number.

If you select M odbus Plus Network, you need only specify the remote
device Address.

If you select M odbus Ethernet you must specify the |P addressin
additionto Alarm Priority, Poll Rate, Poll Retry attempts, and Receive
timeout.

Addressisasdave address and refersto the PLC or RTU address setting as
set on the device dip switches. If devices share acommon line, they require
unique addresses (1 to 255).

| P addressisthelnternet Protocol addressfor the M odbus slave object you
are communicating with.

Serial port specifies which port the object uses for communication to the
external device. This does not specify the communication type.
Communication type is determined by the Options»Serial Ports...
command.

Data rate, Parity, Data bits, and Stop bits reference the settings on the
hardware device.

The Defaults button replaces the current settings with default values.
Alarm priority determinesthe priority level of Modbus-generated alarms.

Phone number specifies the number to be dialed if the serial port setting
is configured for dial-up. This number only appliesto the individual
protocol object.

PollRate is a numeric expression that determines how often to poll the
device. Modbus then polls the device at the specified time interval.
Normally, thisis a simple time constant such as 0:01 (one second). See
Numeric Data Members in Chapter 2, How LookoutDirect Works, of the
Getting Started with LookoutDirect manual for information on entering
time constants.

Poll isalogical expression. When this expression changes from FALSE to
TRUE, LookoutDirect polls the device. You can use a simple expression
like the signal from a pushbutton, or a complex algorithm.

Retry attempts specifies the consecutive number of times LookoutDirect
attempts to establish communications with a device if it is not getting a
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valid response. After it tries the number of Retry attempts specified, the
Modbus object generates an alarm and rel eases the communi cation port
back to the communications subsystem which then moves on to the next
devicein the polling queue (if any). Refer to Chapter 3, Serial
Communications, in the LookoutDirect Developer’s Manual for more
information.

Receive timeout is the time delay LookoutDirect usesin waiting for a
response from a device before retrying the request.

Advanced Modbus Parameters

Object Reference Manual

The Modbus driver attempts to block the reads and writes of cails, input
registers and holding registersinto groups to maximize communication
efficiency. Through the Advanced M odbus Options dialog box, you can
control the maximum block sizesthat thedriver uses. Infact, if your device
does not support the default block sizes, you may have to specify smaller
blocks.

The Advanced... button invokes the Advanced M odbus Options dialog
box you can use to customize specific options within the M odbus protocol.
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Advanced Modbus Options | ]

—Maximum values per message
k

Fead cails:

Cancel
Read discrete inputs: IZDDD fc?
Read holding regs: |125 fc3 Defaults

il

Fead input regs: 125 fcd
Force caoils: goa fc15
Fresetregs: 100 fc 16

V' Immediately write autputs

Skip every |4 poll requests after comm failure

[~ Treatholding registers as 32-bitfloats (Daniel option)
™ Modicon 32-bitfloating point order (0123 vs. 3210)

™ Pall upon receipt of unsolicited message

The Modbus object class uses Modbus Function Codes 01, 02, 03, 04, 05,
06, 15, and 16; and expects the remote |/O device to support these codes as
specified by Modbus. The driver can communicate with up to 247 Modbus
slave devices on each serial port.

The Maximum valuesper message settings specify the maximum number
of elements LookoutDirect attemptstoread (fc 1 — fc 4), or write

(fc 15 andfc 16), inasingle Modbus message. The default values
represent the maximum number of elements that the protocol can transmit
in asingle message, and provides optimal speed. However, some devices
are not capable of handling the maximum number of elements, so you
should set the values according to the documentation for those devices.

If the Immediately write outputs option is ON, LookoutDirect
immediately pollsthe device any time avalue changesthat is being written
out tothedevice. If itis OFF, LookoutDirect waits until the next scheduled
poll to write out changed values.

The Skip every... setting instructs L ookoutDirect to not poll adeviceit has
lost communication with on every scheduled poll. Instead, LookoutDirect
skips the device in the polling cycle accordingly. Once communications
have been reestablished, the device is polled on its regular cycle.

The Daniel option is device-dependent and instructs LookoutDirect to
treat holding registers as 32-bit |EEE floating values instead of 16-bit
values. If you set thisflag, you must also set your hardware device to treat
holding registers as 32-hit floats—most devices do not support this option,
but Bristol-Babcock RTUs and Daniel flow meters do.
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@ Note Activating the Daniel option deactivates all Modbus holding register members (on
that device) except for 40001 — 49999 and 4000001 — 465000. If you attempt to read
D40001, for example, the returned value is 0, and L ookoutDirect will not attempt to write
D40001 to the RTU. Of course, in devicesthat do not support this option, you can still read
and write two adjacent holding registers as a floating point value with the Modbus data
members F40001 — F4999. In fact, thisisamore general purpose solution than the Daniel
option, because you can still read bits and word values out of the holding registers, too.

Some Modbus PL Cs reverse byte order in afloating point data member. If
your process is returning garbled or senseless floating point values, select
the M odicon 32-bit floating point order (0123 vs. 3210) option in the
Advanced Modbus Options dialog box. This option chooses whether the
characters within the floating point registers (data members F40001 —
F49999 and F400001 — F465000) arein little endian or big endian
format.

On occasion aModbus PLC will direct a message to your process. To poll
for all data member values following receipt of such apoll, select the Poll
on receipt of unsolicited message option in the Advanced M odbus
Optionsdialog box. Using this option isaway to force apoll of aModbus
device based on an event, without referenceto the configured poll intervals
and somewhat outside the usual LookoutDirect event-driven action.

A Caution Notice that the D and F data members read two adjacent registers as single,
32-bit numbers. One consequence of thisisthat if you connect to two adjacent registers,
such asD40010 and D40011, you will get incorrect values because of overlapping. Make
sure that you do not connect to adjacent registers with the D or F data members.

Modbus Protocol Statistics

The driver monitors Modbus Protocol Statistics. This datais held within
readabl e data members of the Modbus object and you can see them in the
Modbus Protocol Statistics dialog box. To view the dialog box, select
Options»Modbus... and click on Statistics....

@ Note The Options»Modbus... optionis only visible in the Options menu if a Modbus
object was previoudly created in your LookoutDirect application.
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Dievice: IMDdbUS1 j
count %

Yalid response frames: | D| | D.D|
Total errars: | D| | D.D|
BadCRCorlRC: | o[ og]
Fesponse too shart: | D| | D.D|

Mo respanse: | D| | D.D|
Garbled: | o[ og]
Exceptions: | D| | D.D|

Since last reset | 11/18 16:00.05

aut |

The Count column contains the accumul ated number of messagesreceived
from the selected Device that fall into each respective category since the
last time the Reset button was pressed. The percent column (%) indicates
the percentage of messages received that fall into each respective category
since the last time the Reset button was pressed.

When you depress the Reset button, the ResetCounts data member is set
TRUE, setting all statistical valuesto zero. LookoutDirect records the date
and time that the reset was last performed in the Since last reset datafield.
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Modbus Data Members

The Modbus object class supports both 5-digit and 6-digit addressing.
When you use a 6 digit address, the left-most digit represents the address

type as follows:

Table 3-11. 6-Digit Address Coding

First Digit Address Type
0 Single-bit coils
1 Discrete inputs
3 Input registers
4 Holding registers

The remaining 5 digits represent the actual address of the cail, input or

holding register.

@ Note When you reference address 000001 and address 1, you are referring to the same
point, but 40001 and 040001 do not refer to the same point. Because zero is the | eft-most
digit in the 6-digit address, 040001 pointsto the 400012 single-bit coil and 40001 refersto
thefirst holding register.

Table 3-12. Modbus Data Members

Data M ember Type Read | Write Description

000001 — 065000 logical yes yes 6-digit addresses of single-bit coils

1-9999 logical yes yes Single-bit coils

100001 — 165000 logical yes no 6-digit addresses of single-bit discrete
inputs

10001 — 19999 logical yes no Single bit discrete inputs

300001 — 365000 numeric yes no 6-digit addresses of 16-hit input
registers encoded as unsigned binary
integers ranging from 0 to 65535

30001 — 39999 numeric yes no 16-bit input registers encoded as
unsigned binary integers ranging
from 0 to 65535
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Table 3-12. Modbus Data Members (Continued)

Data Member Type Read | Write Description

400001 — 465000 numeric yes yes 6-digit addresses of 16-bit input
registers encoded as unsigned binary
integers ranging from 0 to 65535

400001.1 —465000.16 logical yes yes 6-digit address used to access
individual bitsout of holding registers
and read them as logical ON/OFF
values. The least significant bitis1;
the most significant, 16.

40001 — 49999 numeric yes yes 16-hit holding registers encoded as
unsigned binary integers ranging
from 0 to 65535

40001.1 — 49999.16 logical yes yes Access individual bits out of holding
registers and read them as | ogical
ON/OFF values. Theleast significant
bit is 1; the most significant, 16.

BadCRC numeric yes no Number of responses from device
whose message failed the cyclic
redundancy check (CRC) or the
longitudinal redundancy check (LRC)

BCD300001 — numeric yes no 6-digit addresses of 16-bit input

BCD365000 registers encoded as binary-coded
decimal integers ranging from 0 to
9999

BCD30001 — numeric yes no 16-bit input registers encoded as

BCD39999 binary-coded decimal integers
ranging from O to 9999

BCD400001 — numeric yes yes 6-digit addresses of 16-bit holding

BCD465000 registers encoded as binary-coded
decimal integers ranging from
0to 9999

BCD40001 — numeric yes yes 16-hit holding registers encoded as

BCD49999 binary-coded decimal integers
ranging from 0 to 9999
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Table 3-12. Modbus Data Members (Continued)

Data M ember Type Read | Write Description

CommpFail logical yes no Driver-generated signal that is ON if
LookoutDirect cannot communicate
with the device for whatever reason

D400001 — D465000 numeric yes yes 6-digit addresses of 32-bit unsigned
holding register—reads two adjacent
holding registers as a single 32-bit
number ranging from O to
4,294,967,296.

D40001 — D49999 numeric yes yes 32-bit unsigned holding
register—reads two adjacent holding
registers as a single 32-bit number
ranging from 0O to 4,294,967,296.

Exceptions numeric yes no Number of responses from device
whose message was understandable
to the driver but included an error
code indication from the device

F400001 — F465000 numeric yes yes | 6-digit addresses of 32-bit IEEE
floating point register—reads two
adjacent holding registers asasingle
32-hit floating point value

F40001 — F49999 numeric yes yes | 32-bit IEEE floating point
register—reads two adjacent holding
registers as a single 32-bit floating

point value

Garbled numeric yes no Number of responses from device
whose message was unintelligible to
the driver

NoResponse numeric yes no Number of polls generated by driver
not responded to by device

OffHook logical no yes When TRUE, this flag instructs the

Modbus object to retain exclusive use
of its assigned communication port

Poll logical no yes When this expression transitions
from FALSE to TRUE,
LookoutDirect polls the device.
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Table 3-12. Modbus Data Members (Continued)

Data Member Type Read | Write Description
PolIRate numeric no yes LookoutDirect expression that
determines the device polling
frequency.
Protocol Errors numeric yes no Total number of bad messages

received from polled device

ResetCounts logical no yes Resets number to zero in the
following datamembers: ValidFrame,
NoResponse, TooShort, BadCRC,
Garbled, Exceptions, &

Protocol Errors

$S400001 — S465000 numeric yes yes 6-digit addresses of 16-hit holding
registers encoded as signed binary
integers ranging from —32767 to

+32768.

$40001 — S49999 numeric yes yes 16-hit holding registers encoded as
signed binary integers ranging from
—32767 to +32768.

TooShort numeric yes no Number of responses from device

whose message length was too short

Update logical yes no Driver-generated signal that pulses
each time the driver pollsthe device

ValidFrame numeric yes no Number of good messages received
from polled device

Comments Y ou can use the OffHook data member to enhance communications when
using the Modbus object class with dial-up modems. When OffHook is TRUE and the
serial port is connected to a dial-up modem, the Modbus object does not hang up the
modem when the poll is complete. Rather, it keeps the phone off the hook, retaining
exclusive use of the serial port. Aslong as OffHook is TRUE, the Modbus object
continues to poll the same PL C without hanging up the modem.

As soon as OffHook goes FAL SE, the object releases the serial port to the
communications subsystem, which goes to the next poll request in the
queue, if any. The object also releases the port if data communications are
lost for any reason—such asif the PLC modem breaks the connection.
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When using OffHook, consider defining the driver object PollRate to poll
fast when OffHook is TRUE, and poll at its normal rate when OffHook is
FALSE. You might tie a Switch object to the OffHook writable data
member for this very purpose.
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National Instruments FieldPoint

FieldPoint is a protocol driver class LookoutDirect usesto communicate
with FieldPoint devices using an enhanced version of the Optomux
communication protocol. This object works with the FieldPoint models
FP-1000, FP-1001, FP-Al-110, FP-AO-200, FP-DI-330, and FP-DO-400.

This protocol uses no parity, eight data bits and one stop bit. In
LookoutDirect, a single FieldPoint object represents all devices connected
to the same COM port.

The LookoutDirect FieldPoint object can read and write to all predefined
data points allowed by the particular FieldPoint module. When you create
a FieldPoint object, you have immediate access to al the object data
members. See the FieldPoint Data Members section for more information
on object data members.

© Automationdirect.com

M ame: M ame:
FieldPaint1 FieldPaint1
Communication Settings Communication Settings
& Serial Serial port: Drata rate: el port: [ata rate:
ol Ethemet lm lm m lm
Phone numnber: l— Address: l—
FolRate = |0:01 Rl L
Pall = I Falli= I

Communication alarm priority: IS

Receive timeout: |250

Retry atternpts: |4

MEecs

Skip every |5 poll requests after comm failure

l&K. Configuration File

Communication alarm priority: IS
Bt attempts: |4

Shipeven |5 pall requests after camm faiure

Feceive Hmeout: |250

MEELS:

l&K. Configuration File

IF: ook 440 _Examplesidemo.iak

¥ Import alias information Browse | ¥ Import alias information Browse |
Cancel | Help | il I Cancel | Help |

IF: ook 440 _Examplesidemo.iak

When you select the Ether net option, the serial port configuration options

are disabled.

Enter the IP addressin the Addressfield. You could also enter the
FieldPoint network name instead.

Note If you replace a FieldPoint FP-1000 module (serial communications) with a
FieldPoint FP-1600 module (Ethernet communications) or replace an FP-1600 module
with an FP-1000 module, you must re-import your . | AK file. First, you must use
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FieldPoint Explorer to update your . | AK file. If necessary, consult your FieldPoint online
help for detailed instructions on using FieldPoint Explorer. To re-import the . | AK file,
unselect the Import aliasinformation checkbox and click on OK . Reopen the FieldPoint
object dialog box and select the Import aliasinformation checkbox again. When you
click on OK, LookoutDirect re-imports the new . | AK file infomation.

Object Reference Manual

Serial port specifieswhich COM port the object uses for communicating
to the external device. This does not specify the communication type.
Communication type is determined by the Options»Serial Ports... menu
command.

Data rateindicates the baud rate that L ookoutDirect uses to communicate
with the hardware device. This setting should match the selection made on
each of your network modules.

Phonenumber specifiesthe number to be dialed if the selected serial port
is configured for dial-up. This number only appliesto the individual
protocol object.

PollRate is a numeric expression that determines how often to poll the
device. The object then polls the device at the specified timeinterval.
Ordinarily, thisis asimple time constant such as 0:01 (one second). See
Numeric Data Members in Chapter 2, How LookoutDirect Works, of the
Getting Started with LookoutDirect manual for information on entering
time constants.

Poall isalogical expression. When transitioned from FAL SE to TRUE,
LookoutDirect pollsthe device. This can be asimple expression, like the
signal from a pushbutton, or it can be a complex algorithm.

Communication alarm priority determines the priority level of adlarms
generated by the FieldPoint object. Such alarms are typically related to
communications with the physical device.

Retry attempts specifies the consecutive number of times LookoutDirect
attempts to establish communications with adevice if it is not getting a
valid response. After it tries the number of Retry attempts specified, the
FieldPoint object generates an alarm and releases the COM port. Refer to
Chapter 3, Serial Communications, in the LookoutDirect Developer’s
Manual for more information.

Receive timeout is the time delay LookoutDirect usesin waiting for a
response from a device before retrying the request.
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The Skip every n setting instructs L ookoutDirect to not poll adeviceit has
lost communication with on every scheduled poll. Instead, LookoutDirect
skips the device in the polling cycle. Once communications have been
reestablished, the deviceis polled on itsregular cycle.

IAK configuration fileisadialog for selecting an |AK configuration file.
The IAK file contains alias and scaling information which is extracted for
use in LookoutDirect. Choose the configuration file you want to use by
entering the path directly, or use the Browse button. Check Import alias
information if you want to extract information from the selected file.

FieldPoint Data Members

Aswith al LookoutDirect drivers, you can access |/O points and other data
through data members. The following is atable of data members currently
supported by the FieldPoint object class.

Table 3-13. National Instruments FieldPoint Data Members

Data M ember Type Read | Write Description

Al1000.00 - A1255.15 numeric yes no Analog input channels.

AO0000.00 - AO255.15 numeric yes yes Analog output channels.

CA000.00 - CA255.15 numeric yes no Use to connect to count inputson a
FieldPoint counter module.

CD000.00 - CD255.15 logical yes no Use to connect to digital inputson a
FieldPoint counter module.

Cl000.00 - CI255.15 logical no yes Counter increment.

C0000.00 - CO255.15 logical yes yes Use to connect to digital outputsin a
FieldPoint Counter module.

CommpFail logical yes no Goes high if LookoutDirect cannot
communicate with the device.

CRO000.00 - CR255.15 logical no yes Counter reset.

DI000.00 - DI255.15 logical yes no Discrete input channels.

DO000.00 - DO255.15 logical yes yes Discrete output channels.

PF000.00 - PF255.15 numeric yes yes Pulse width modul ator period setting.
Period is the entire on/off time of the
pulse in milliseconds.
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Table 3-13. National Instruments FieldPoint Data Members (Continued)

Data M ember Type Read | Write Description
Poll logical no yes When transitioned from low to high,
LookoutDirect begins a poll cycleon
the device.
PollRate numeric no yes Specifies the frequency at which

LookoutDirect polls the device.

PW000.00 - PW255.15 | numeric yes yes Setsthe FieldPoint pul se modul e duty

cycle on/off ratio. A setting of 10.00
means the pulseis on for 10% of the

pulse period and off for 90%.
RL000.00 - RL255.15 logical yes yes Use to connect to digital output
channels on a FieldPaint relay
module.
RT000.00 - RT255.15 numeric yes no RTD temperature measurement

module analog input; returns avalue
in degrees Centigrade.

TCO000.00 - TC255.15 numeric yes no Use to connect to analog input

channels on a FieldPoint
thermocouple module.

Update

logical yes no Goes high when LookoutDirect
begins a poll cycle on the device.

5

Note When you usethe CA, CD, ClI, CO, CR, PWRL, RT, and TC data members with
FieldPoint serial modules, they are synonyms for analog or digital inputs or outputs as
follows:

Cl, CD—Digita Input

CR, CA, RL—Digital Output

PF, PP, RT, TC—Analog Input

PW—Analog Output

With FieldPoint Ethernet, these data members represent different FieldPoint modules.

Note Thefirsttwo charactersof the /O datamembers represent the kind of module being
accessed. The next three digits represent the device address of the module. Thisisthe
address of the 1/0 module itself, not the network module that governs it. Following the
period are two digits representing the channel number within the module.

Not all of these data members are valid for every FieldPoint module. For all the device
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typesyou are ableto select the full range of device addresses and channels. Soif you select
D0123.03, you need to be certain that the device at address 123 isin fact a discrete output
module.

For a more compl ete definition of the function of these data members, see FieldPoint
documentation.

Note Inthe event of a power cycleto the FieldPoint device during use, the configuration
of the device revertsto some default state, which isconfigurable. You should keep in mind
that if the ranges you configured into the IAK file differ from those in the power-up
configuration, the scaling information imported from the IAK fileand used asa
LookoutDirect alias might become outdated and incorrect after apower loss. To avoid this,
make certain your power-up configuration ranges and your |AK configuration ranges are
identical.

FieldPoint Multiple Discrete Data Members

Table 3-14. Multiple Discrete Data Members

Data M ember Type Read | Write Description
MDI1000.0000 - numeric yes no Multiple discrete input channels
M DI255.FFFF
MDO000.0000 - numeric yes yes Multiple discrete output channels
MDO255.FFFF

© Automationdirect.com

These specia purpose data members are for reading or writing a numeric
integer value to a set of discrete channels.

For instance, when you are configuring your modules with FieldPoint
Explorer, you have the option of selecting more than one discrete channel
for adataitem that you are defining. If you do this and import the resulting
. I AK file into LookoutDirect for use as aliases, the aliases created will
correspond to this set of data members. You can then read and write to all
the discrete channel swith asingle numeric data member. The data member
names are in the form MITAAA. CCCC, where:

M ndicates multiple as opposed to single

TTTwo characters specifying module type (Discrete Out,

Discrete In)

AAAT hree numeric characters specifying module address

CCCCFour hexadecimal characters specifying which of
the 16 channels are included in this data member
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@ Note These data memberswill not enumerate. You may use them either by importing
configurations from FieldPoint Explorer or by entering the data member name explicitly.

FieldPoint Error Messages

Object Reference Manual

No response within timeout period

L ookoutDirect received no response from a device within the Receive
timeout period. The FieldPoint object is able to use the COM port, but
when it polls the device, the device does not respond. If you have
daisy-chained several devices, you have introduced an inherent delay. You
may have to significantly increase Receive timeout (and Poll Rate) to
ensure LookoutDirect is allowing enough time to receive the expected
response. Thisincrease has nothing to do with the processing capabilities
of LookoutDirect. Rather it isbased solely on Datar ate and the number of
devices on the chain. Also, verify your baud rate settings, cable
connections, power, configuration settings, COM port settings, and polling
addresses.

Module returning ?? checksum

This means that the frame sent from the PLC in response to the command
sent by LookoutDirect out returned ?? instead of avalid checksum. Check
FieldPoint configuration.

M essage Garbled - Bad CRC

This means the checksum (CRC in this case) failed in aframe received by
LookoutDirect. Check cabling or for two or more devices with the same
address.

Unexpected data response length

The frame received was of an unexpected length. Check the LookoutDirect
receive gap setting.

Error loading | AK configuration file

L ookoutDirect was not able to successfully extract datafrom the . | AK
configuration file. Try running the FieldPoint Explorer again and
reconfigure your hardware.

FP error: Power-up clear expected

A command other than power-up clear was attempted after power-up or
power failure. The command sent isignored and normal operations should
resume.
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FP error: Undefined command

The addressed modul e does not support thiscommand. (for example, trying
to writeto an input module) Check to seeif you are sending a command
appropriate to the module.

FP error: Checksum error

This means the checksum (CRC in this case) failed in a frame sent by
LookoutDirect. Check the LookoutDirect receive gap setting.

FPerror: Input buffer overrun

The command sent to the FieldPoint module was too long. Check the
LookoutDirect receive gap setting.

FP error: Non-printable ASCII character received

Only characters from ASCII value 33 to 127 are permitted in FieldPoint
commands. The command is ignored.

FPerror: Datafield error

An insufficient or incorrect number or characters were received by the
FieldPoint module for the specified command. Check the L ookoutDirect
receive gap setting.

FP error: Communications link network watchdog timed out

There has been no network traffic in the amount of time specified by your
watchdog configuration settings, and the system has reverted to its
watchdog defaults.

FPerror: Specified limitsinvalid for the command

Thisincludesthe casewhereaninvalid digit (hex or decimal) wasreceived.
Check the LookoutDirect receive gap setting.

FPerror: ASCII to binary conversion error

One or more ASCII characters could not be converted to binary on the
FieldPoint module. Check the LookoutDirect receive gap setting.

FPerror: Invalid device address

The command is valid, but the addressed modul e does not support the
command received. Check to seeif you are sending acommand appropriate
to the module.

FPerror: Serial framingerror

An improperly framed command was received by the FieldPoint module.
Check the LookoutDirect receive gap setting.
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FP error: Addressed module does not exist
Make sure that you are addressing a valid module address.

FP error: Invalid channel

One or more channels specified in the command either do not exist or do
not support the operation specified.

FP error: Invalid range setting

Check to see that the range information on the module has not changed,
possibly due to aloss of power.

FPerror: Invalid operation for the module

One or more modul e-specific operations specified in the command either
do not exist or do not support the operation specified. Make sure that you
are not regquesting a discrete operation for an analog module, and vice
versa.

FP error: Module has been hotswapped since last command

The alarm should deactivate immediately after it appears. It appearanceis
only to acknowledge that a hot swap has occurred.

FP error: Irrecoverable hardware fault

A malfunction in the FieldPoint firmware or hardware has made
communications from LookoutDirect impossible.

Channel specific error: dev:##,ch:##,err . ##

These are error codes returned from the FieldPoint 1/0O modules. Thealarm
message specifies a device address, channel number, and error code. See
FieldPoint documentation for a description of the error condition.

National Instruments LookoutDirect OPC Client

Object Reference Manual

LookoutDirect usesthe National Instruments L ookoutDirect OPC client to
read data from and write data to any OPC server. It supports numeric,
logical (boolean), and text 1/0. The LookoutDirect 4 OPC client normally
reads from the cache. Y ou can connect a switch or pushbutton to the

Pol | Devi ce data member to trigger a device update.

For your convenience, you can create OPCFieldPoint and OPCNIDAQ
versions of the OPCClient object class by sel ecting these two special cases
from the Select Object Class dialog box.
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@ Note If you are using the National Instruments OPC | ATest server, there is no device to
poll. Triggering the PollDevice data member returns a zero (0). Simulated data will be

restored shortly after such a poll.

Mame: IDPEcIient‘I

— OPC Server Setting:

Server Mame: INationaI Instruments. DPCFieldPoint j
" In-Process Server
' Local Server
' Bemote Server I\\PUMMEL J
Blaeno V' Use Asynchronous 1/0
" Disabled ¢ Flat & Hierarchical .

™ Force Refresh after wiite

— OPC Group Setting

Update R ate: I‘I oo millizeconds

[Deadband: IU percent

Faoll Device = I [optional)
Default Access Path: I [optional)

Communication alarm pricrity: IS Cancel | Help |

The Server Name box enumerates all of the OPC serversregistered on the
local computer. Select the appropriate server.

@ Note The Server Name listbox contains only local servers. It has no effect on what you
find when you browse remote servers.

You can then select one of the I n-Process Server, Local Server, and
Remote Server options. These options specify the type of server the OPC
client will attempt to launch. If it cannot successfully connect to the
selected server, the OPC client generates an alarm.

Select Remote Server to enable Computer Name, which specifies the
name of the computer on which the remote server isto be launched. If you
know the computer name you want, enter it preceded with two backsl ashes,
asin\\ PUMVEL.

A Caution In-process servers should only be used if LookoutDirect isthe only program
communicating with the server. If other programs address the same server, use the Local

Server option.

The Browsing optionsinclude Disabled, Flat, and Hierar chical. If your
OPC servers permit browsing, select either Flat or Hierar chical. If you
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enable flat browsing all data members appear in any LookoutDirect
windows displaying OPC client datamembers. If you select Hierar chical,
the data members are arranged in hierarchical folders.

To browse remote servers, click on the browsing button next to the Remote
Server field. The following dialog box appears.

Select Remote OPC Server E
Entire Metwork OPC Servers
IPUMMEL |

Cancel |
- PRODMAN ;I Mational Instruments. LookoutOPCS erver
- PROTEST National Instruments.DF'ED_irec:tN_ET
- PRONY Hatianal Instruments. OPCFieldPaint
Mational Instruments. OPCIAT est
- PSYLARK Mational Instrumentz. OPCLogosInterface
- PUGSLEY Ea:iona: :ns:rumen:s.gPﬁyitsubishi
ational Instruments. 0 pePpecom
EH;SB};H Hatianal In_struments.DE'ES?emens
OPC.Simaticet
= PLIMBEL: Opto22 Mds.1
- PUME RS51.Gen32.1
- PUNJABI iy Eg:_._DPEEmulator.‘l
 PUNKIN inx OPC Server
- PRIPCA
- QUALITY
- (LAS]
EI IELIE LI

Browse for the computer you want, and select the OPC server running on
the computer that you want to access.

Note You must have the Microsoft Remote Registry service installed for remote OPC
browsing to work on a computer running Windows 98/95. To install, select
Start»Settings»Control Panel and then select Networ k. Check the Configuration tab to
seeif Microsoft Remote Registry isinstalled. If itisnot, click onthe Add button, and select
Servicein the Select Network Component Type dialog box. Choose Microsoft as the
manufacturer. If the Remote Registry service is not visible, you will need your

Windows 98/95 CD-ROM. You may have to browse through the disk to find the correct
service. Once you have installed this service, you can successfully use remote OPC
browsing in the LookoutDirect OPCClient object.

Select Use Asynchronous | /O if you want to us asynchronous
communications with your OPC server. Thisisthe preferred
communications mode, and should be used when possible.

The Force Refresh after Write optionis only available if you select the
Use Asynchronous|/O option. Thisoption forcesthe OPC server to return
the current status of al data members every time you write to one.

Note Selecting Force Refresh after Write can sometimesimpair performance of your
L ookoutDirect process, depending on the number of datamembersin your OPC server and
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other system variables, including communications speed and what other tasks are being
performed at any particular moment.

Update Rate is a humeric expression that determines how often the OPC
server updates the client. Enter thistime interval in milliseconds.

Deadband sets the percentage change that must take place in a data
member before the OPC server reports achangein value to LookoutDirect.

Poll Deviceisalogical expression. When this expression changes from
FALSE to TRUE, LookoutDirect pollsthe OPC server for al values. You
can useasimple expression likethe signal from a pushbutton, or acomplex
algorithm. In most applications there is no need to do device reads, so this
parameter is often left blank.

Enter a Default Access Path if you want to simplify entering paths to
various data members.

Communication Alarm Priority specifiesthepriority of alarmsgenerated
by this OPC client object.

OPC Client Data Members

Aswith all LookoutDirect drivers, you can access /O pointsand other data
through data members.

Unlike other LookoutDirect driver objects, however, the OPCClient data
member set changes depending on the OPC servers you have running on
your computer.

If you selected hierarchical browsing when you created the OPCClient, the
data members for the OPC server you have connected your OPC client to
appear as datamembersinside afolder in your OPCClient list of data
membersin the LookoutDirect Object Explorer, connection editor, and
other windows as shown in the following illustration.
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OPCclient] connections [x]
- Select member
Wiitable members: Esisting cannectians: BEE e
Activate
PolDevice
Aocept
OPCclientl [
No member selscted B
| Signals:
Tags FathMode:  |Relative =
In [ Process1 B G oms
el $Alam - &l -
£1-¢ OPCclientt Chanrel 0
| B3 FPRes Chanrel 1
: g4 FRAII0 @2 Chanrel 2
() FP-40-200 @3 Chanriel 3
() FPDO-401 @1 Chanrel 4 =l
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&) FPRTDA2 @11
|ty Panell x| Fese | OPColient!. FP Res FPAI110 Help

If you selected flat browsing, you will see along list of available data
members without hierarchical organization into folders.

If you did not enable browsing, or your computer cannot browse certain
OPC servers, you will only see the data members built into the
LookoutDirect OPCClient.

The LookoutDirect OPCClient object class currently contains the built-in
data members contained in the following table.

Table 3-15. OPCClient Data Members

Data Member Type Read | Write Description

Activate logical no yes When TRUE, the OPC client isactive
and receives data. When FALSE, the
OPC client does not update.

CommpFail logical yes no Goes high if LookoutDirect cannot
communicate with the server.

DataError logical yes no Goes high if the abject cannot
properly process the data returned by
the server.
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Table 3-15. OPCClient Data Members (Continued)

Data Member

Type Read | Write Description

PollDevice

logical no yes When transitioned from FAL SE to
TRUE, the object polls the server.

Update

logical yes no Pulses high and low when the OPC
server updates L ookoutDirect or
LookoutDirect successfully pollsthe
server.

The data members for the OPC Client depend on your OPC server. To use
one of the data members from your server, enter the data member directly
into an expression or URL field.

If the OPC server permits browsing, you can use data members as you
would with any other LookoutDirect driver object. If you cannot browse
your OPC server, enter the item manually in the form acceptable to your
OPC server, asin the following example:

OPCclientl.'device\fol der\itenNane'

@ Note Notice the use of single quotes. Using asingle quote around a component of a path
allows the use of any character in that path, not just the normally allowed characters.
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If al your items use the same access path, use the Default Access Path
option. If you need to specify a different access path, use a period and
tilde (.~) to denote the first element of the path, as in the following
example:

OPCclientl.'device\itenN .'~accesspath’

Notice that the access path must be a separate component. Single quotes
denote a string as being a single component.

If anitem name or access path already containsatilde, you must enter one
additional tilde to act as an escape character for that tilde, and a second
additional tilde to denote an access path (for example, if the access path is
~COML, enter ~~~COML).

Examples

OPCclientl.'4:0'.'~Modbus Denp Box'
The access path isModbus Denp Box and the OPCitem ID is4: 0.

OPCclientl.'4:0
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The access path is Null and the OPC item ID is 4: 0.

@ Note You cannot browse access paths for an item. You must enter access paths manually.
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Omronisaprotocol driver class LookoutDirect uses to communicate with
Omron devices using the Host Link serial communication protocol.

An Omron object contains a great deal of data. It supports reading and
writing of all predefined data points. When you create an Omron object,
you have immediate access to all the data members for that object (see
Omron Data Memberslist in Table 3-16).

Create Omron Secondary [=]
Mame: I

Address: IDD PLC Model: |E2D 'l

Communication Settings

Serial port: | COM1 = Parity: Even =

Baud Rate: ISBDD 'l Stop bits: |2 'l
D ata bits: I? 'l

Fhone numnber:

FollR ate = IU;m
Pall = I

Communication alarm pricrity: I8
Fietry attempts: |4 Feceive imeout: 250  msecs

Skip every |5 poll requests after comm failure

QK I Cancel | Help |

Serial port specifies which COM port the object uses for communicating
to the external device. This does not specify the communication type.
Communication type is determined by the Options»Serial Ports...
command.

Datarateindicates the baud rate that LookoutDirect usesto communicate
with the hardware device. This Data rate setting should match the
selection made on the physical device.

Data bitsindicates the number of data bits that L ookoutDirect uses to
communicate with the hardware device. This Data bits setting should
match the selection made on the physical device.

Stop bitsindicates the number of stop bits that LookoutDirect usesto
communicate with the hardware device. This Stop bits setting should
match the selection made on the physical device.
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Parity indicates the parity that LookoutDirect usesto communicate with
the hardware device. This Parity setting should match the selection made
on the physical device.

Phone number specifies the number to be dialed if the selected serial
port is configured for dial-up. This Phone number only appliesto the
individual protocol object.

PollRate is a numeric expression that determines how often to poll the
device. The object then polls the device at the specified timeinterval.
Normally, thisis a simple time constant such as 0:01 (one second). See
Numeric Data Members in Chapter 2, How LookoutDirect Works, of the
Getting Started with LookoutDirect manual for more information on
entering time constants.

Poall isalogical expression. When this expression changes from FALSE to
TRUE, LookoutDirect polls the device. You can use a simple expression
like the signal from a pushbutton, or a complex agorithm.

Communication alarm priority determines the priority level of alarms
generated by the Omron object. Such alarms are typically related to
communications with the physical device.

Retry attempts specifies the consecutive number of times LookoutDirect
attempts to establish communications with a device when it is not getting
avalid response. After it tries the number of Retry attempts specified,
the Omron object generates an alarm and rel eases the communi cation port
back to the communications subsystem. The subsystem then moves on to
the next devicein the polling queue (if any). See Chapter 3, Serial
Communications, in the LookoutDirect Developer’s Manual for more
information.

Receive timeout is the time delay LookoutDirect usesin waiting for a
response from a device before retrying the request.

The Skip every... setting instructs L ookoutDirect not to poll adeviceit has
lost communication with on every scheduled poll. Instead, LookoutDirect
skips the device in the polling cycle. Once communications have been
reestablished, the device is polled on its regular cycle.

Omron Data Members

Object Reference Manual

Aswith all LookoutDirect drivers, you can access |/O points and other data
through data members. The following is atable of data members currently
supported by the Omron object class.
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Table 3-16. Omron Data Members

Data Member Type Read | Write Description
ARO-AR27 numeric yes yes Auxiliary relay area, read as 16-hit
word.
AR0.0-AR27.15 logical yes yes Auxiliary relay area, read as 1-hit
discrete.
DM0-DM9999 numeric yes yes Data memory area, 16-bit word.
CommpFail logical yes no Object-generated signal that is on if,

for any reason, L ookoutDirect cannot
communicate with the device(s).

HRO-HR99 numeric yes yes Holding relay area, read as 16-bit
word.

HRO0.0-HR99.15 logical yes yes Holding relay area, read as 1-bit
discrete.

IRO-IR511 numeric yes yes I/O area, read as 16-bit word.

IR0.0-IR511.15 logical yes yes 1/O area, read as 1-bit discrete.

LRO-LR63 numeric yes yes Link relay area, read as 16-bit word of
information.

LR0O.0-LR63.15 logical yes yes Link relay area, read as 1-bit discrete.

TCO-TC999 numeric yes no Timer/Counter, read as 16-bit word.

Update logical yes no Object-generated signal that pulses

low each timeit polls the device.

@ Note The Omron requires aspecia cable configuration in order to work properly. See
your Omron hardware documentation for the correct configuration.

Omron Status Messages
No response within timeout period

LookoutDirect received no response from a device within the Receive
timeout period. The Omron object is able to use the COM port, but when
it pollsthe device, it does not respond—as if it is not even there.
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Cannot set PLC to MONITOR mode

The Omron object is trying to set the PLC in MONITOR modein order to
communicate with the PLC correctly, but cannot perform the operation.

Incorrect addressin response

Theframereceived had an incorrect source address. Check for two or more
devices with the same address.

Incorrect command in response

The frame received had an incorrect command. Check for two or more
devices with the same address.

Incorrect data typein response
The frame received had an incorrect data type marker.

Incorrect frame check sum (FCS)
The frame received had an incorrect check sum.

Omron errorsreported in the response

These errors are reported by the Omron device, and are in turn reported to
you in text form.

Omron Models Supported

Object Reference Manual

C20, C200, C500, C1000, C2000, CQM, CPM1
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Tiway isaprotocol driver object Lookout usesto communicate with series
5xx PL Cs manufactured by Siemens, formerly made by Texas Instruments.

Protocol driver objects contain a great deal of data. All readable and
writable members (inputs/outputs), polling instructions, read/write
blocking, serial port usage, and so on are bundled with the object. As soon
asyou create a Tiway object you immediately have accessto all the object
data members (see data member list in this section).

Note Lookout protocol driver objects automatically generate an efficient read/write
blocking scheme based on the inputs and outputs being used in your processfile. You are
not required to build your own 1/O blocking table.

© Automationdirect.com

Mew Siemens Series 500 PLC E
w3 FLC Model: |545 vl

r— Communication S etting:

% Localpot —— ) O Unilink Host Adapter | - Unilink PC Adapter - CTI TCPAP
Serial port: IEDM‘I 'l Sera port: I j [Eard: I j |F addiess:
Ik address: Ik address:
Datarate —— nasg | nasy |
116200 4800

" B7E00 2400 EonfigureUHA...l [Earfiaure FES. |
38400 1200
ol ol

e =00 PaolRate = [0:01

&+ 9500 300

Pall = |

Receive timeout: |5DD MIecs
Fietry ath ks |4 .
R EHEE Skip every |5 palls

Alarm priority: 8

Phone number:

during comm failure

QK I Cancel | Help |

PLC Model specifies the PLC model number for the requested device.

PollRate is a numeric expression that determines how often to poll the
device. Tiway then pollsthedevice at the specified timeinterval. Normally,
thisisasimpletime constant such as 0:01 (one second). See Numeric Data
Members in Chapter 2, How Lookout Works, of the Getting Started with
Lookout manual for more information on entering time constants.

Poll isalogical expression. When this expression changes from FALSE to
TRUE, Lookout pollsthe device. You can use asimple expression like the
signal from a pushbutton, or a complex algorithm.
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Receive timeout is the time delay L ookout uses in waiting for a response
from a device before retrying the request.

Retry attempts specifies the consecutive number of times Lookout
attempts to establish communications with a device it does not get a
valid response from. After Retry attempts times, Tiway generates a
communication alarm and Lookout moves on to the next device in the
polling queue (if any).

Alarm priority determines the priority level of Tiway generated alarms.

Phone number specifies the number to be dialed if the serial port setting
is configured for dial-up. This number only appliesto theindividual
protocol object.

The Skip every ___ polls setting instructs L ookout not to poll adevice it
has lost communication with on every scheduled poll. Instead, L ookout
skips the device in the polling cycle accordingly. Once communications
have been reestablished, the device is polled on its regular cycle.

Update Write Settings

The Lookout default for the Tiway driver object isfor the object to perform
an update write to the PLC registers every 100 polls. Notice that this can
be problematic if the PLC has been changing its own register values. To
change this default operation, you must create an entry in the

Lookout . I NI file. Create a Tiway group with the key UpdateOutputs.

Setting the UpdateOutputs key equal to 0 means the Tiway object will not
perform update writes. Setting the key equal to some positiveinteger N will
set the Tiway object to perform update writes once every N polls.

See Appendix C, The Lookout .INI File, in the Lookout Developer's
Manual for moreinformation on using theLookout . I NI file. Youcanaso
refer to the Lookout . I NI file topic in Lookout Help for additional
information.

Communication Techniques
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L ookout communicates with Siemens PLCs in several ways. direct serial
connection to the L ocal port, serial connection to an external Unilink
Host Adapter, through an internal Unilink PC Adapter card, or through
aninternal CTI TCP/IP card.
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Configuring UHA on: — TIASAY | Metwark Settings
—Baud rate ——
—Datarate—— —Host Adapter Operating Mode ra1u1 5;5 " Synchranous
: & Agynch
: 133:33 & MHIU (Master Host Interface Unit) ~ 57600 OISR
& Gl Maximurn network . 954 (1-254) 38400 0 F el
secondary address: 19200 & [MemaD
<00 [ Automatic redundant media 9600 =
2400 & T
1200 € HIU Host Interface Unit & NRZI
~ 600 2400  MRZ
g Sl etwatt Selre s |2 (1F2EH) 1200
= EOO
Fh B l— 300
ane nurnber: ~ 150
Feguired dipswitch settings: ‘e
wmup 12345678910 ne Defeutts_|
- Dipswitch1:  uw??77?7?7%du
d = daown
e T g Dipswitch2:  udududuu?d Sawve I Cluit |
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Local Port

The Local port settings determine the serial port, datarate, and phone
number (if any) to be used in adirect connect setup. Because the L ocal
port protocol does not include address information, this option islimited
to only one (1) PLC per seria port.

Unilink Host Adapter

If Unilink Host Adapter is selected, you must specify the Serial port to
be used and the NIM (Network Interface Module) addr ess as set at the
PLC. You aso should configure several settings on the Unilink Host
Adapter by selecting the Configure UHA... button.

© Automationdirect.com

The settings in this dialog box are globally applied to al PLCs on the
specified TIWAY network (each network requires a separate serial port).
Therefore, it isonly necessary to configure each Unilink Host Adapter one
time—you need not repeat this step every time you create a new Tiway
object.

Data rate specifies the communication speed between the computer and
the Unilink Host Adapter. It also determines the required dip switch
settings on the UHA for the selected baud rate.

The Host Adapter Operating M ode determines if the Unilink Host
Adapter is the network manager (M aster Host I nterface Unit) or just
another network secondary (Host I nterface Unit). There must be exactly
one MHIU per TIWAY network.
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Enabling Automatic redundant mediainstructsthe Unilink Host Adapter
to attempt communications over aredundant TIWAY network to any
secondary it loses communications with.

The TIWAY | Network Settings configure the communication
parametersfor the TIWAY network. This network runs between the Unilink
Host Adapter and its secondaries. The Lookout default network settings
correspond to the default NIM settings as shipped from Siemens. See your
TIWAY documentation to modify any of these parameters.

Unilink PC Adapter

Because the Unilink PC Adapter isan internal card, it eliminates the
19200 baud serial bottleneck and replaces it with the 8 MHz PC I SA bus
speed. Therefore, the performance gains over the Unilink Host Adapter
and L ocal port settings can be substantial.

If Unilink PC Adapter is selected, you must specify the Card to be used
and the NIM (Network Interface Module) address as set at the PLC. You
should also configure several settings on the Unilink PC Adapter by
selecting the Configure PCA... button.

Configure Unilink PC Card Adapters | ]
Canfiguring: —Tg\-’A;KI f:]etwork Settings
Card not found in computer. rau 1= " Synchranous
Felease number: * 115200 & Agynchronous
Part number: C 57600
—PC Adapter Operating Mode : 35400  Full duplex
19200
& MHIU (baster Host Intarface Linit) & Gl & Half duplex
Maximurm network 964 {1-254) 4800 &
secondary address: B4 v NRZI
[~ Automatic redundant media. 1200 ' NRZ
€ HIU (Host Interface Unit (‘: B00
300
I netwert address: |2 ] =552)] ~ 150
110 Defautts |
Save I Cluit |

The settingsin this dialog box are globally applied to all PLCs on the
specified TIWAY network (each network requires a separate card).
Therefore, it isonly necessary to configure each Unilink PC Adapter one
time—this step need not be repeated every time anew Tiway object is
created.
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The PC Adapter Operating M ode determinesif the Unilink PC Adapter
isthe network manager (M aster Host I nterface Unit) or just another
network secondary (Host I nterface Unit). There must be exactly one
MHIU per TIWAY network.

Enabling Automatic redundant media has no effect with the PC Adapter
card because it has only one port. If Siemens adds a second port, L ookout
automatically supports this option.

The TIWAY | Network Settings configure the communication
parametersfor the TIWAY network. Thisnetwork runs between the Unilink
PC Adapter card and its secondaries. Lookout default network settings
correspond to the default NIM settings as shipped from Siemens. See your
TIWAY documentation to modify any of these parameters.

CTITCP/IP

L ookout supports the Control Technology Incorporated (CTl) Ethernet
TCP/IP adapter cards that can beinstalled in SIMATIC TI545 PLCs. In
order to work with such cards, your PC must be equipped with an Ethernet
network card and a Windows Sockets-Compliant TCP/IP software
package. Such packages are available from Microsoft, FTP Software, and
NetManage, Inc.

TheLookout CTI TCP/IP protocol optionisWindows Sockets Compliant.
It uses connectionless UDP sockets in software, an industry standard for
TCP/IP protacols. In this protocol, a FIFO (first-in, first-out) stack is used
to temporarily store communication messages if the data highway is busy
or if multiple poll request are generated by several Tiway objects.

Because CTI TCP/IP utilizes sockets to momentarily store poll requests,
this protocol eliminates bottlenecks imposed by multiple Tiway objects
trying to access the data highway at the same time. Performance gains over
Local port, Unilink Host Adapter and Unilink PC Adapter settings can
be substantial when you are configuring a system that has several PLCson
the same network.

If CTI TCP/IP isselected, you need to specify the | P address (Internet
protocol address) of the PLC. An Internet protocol address consists of four
numbers, separated by periods. Each number ranges from zero to 255
decimal. Thus, atypical Internet address might be 128.7.9.231. Ensure that
the | P addr ess you enter matches the Internet protocol address of the PLC
as specified in its EEPROM or as programmed using PCL.
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You can add a secondary IP addressto the CT1 TCP/I P parameter.

L ookout now toggles between the primary and secondary | P address after
aCOM failure (assuming a secondary address exists). Enter the secondary
ID after thefirst, preceded by a space or acomma. For example:

207.68.156.61, 1

Tiway Data Members

.2.3.4

Table 3-17. Tiway Data Members

Data Members Type Read | Write Description

AERR1 -AERR32000 | numeric yes yes (Analog Alarm) Error

AHA1 - AHA32000 numeric yes yes (Analog Alarm) High alarm limit

AHHA1 - AHHA32000 | numeric yes yes (Analog Alarm) High high alarm
limit

ALA1—-ALA32000 numeric yes yes (Analog Alarm) Low alarm limit

ALLA1—-ALLA32000 | numeric yes yes (Analog Alarm) Low low aarm limit

AODA1-AODA32000 | numeric yes yes (Analog Alarm) Orange deviation
limit

APVH1 -APVH32000 | numeric yes yes (Analog Alarm) Processvariablehigh
limit

APVL1-APVL32000 numeric yes yes (Analog Alarm) Process variablelow
limit

ARCA1—-ARCA32000 | numeric yes yes (Analog Alarm) Rate of change limit

ASP1 — ASP32000 numeric yes yes (Analog Alarm) Setpoint

ASPH1 - ASPH128 numeric yes yes (Analog Alarm) Setpoint high limit

ASPL1-ASPL128 numeric yes yes (Analog Alarm) Setpoint low limit

ATS1 — ATS32000 numeric yes yes (Analog Alarm) Samplerate

AVF1-AVF128 numeric yes yes (Analog Alarm) Alarm flags

C1-C32000 logical yes yes Control Registers

CommPFail logical yes no Driver-generated signal that is ON if
Lookout cannot communicate with
the device for whatever reason
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Table 3-17. Tiway Data Members (Continued)

Data Members Type Read | Write Description

K1 -K32000 numeric yes yes K-memory unsigned 16-bit integer
value ranging from 0 to 65535

K1. — K32000. numeric yes yes K-memory 32-bit | EEE floating point
value

K1D — K32000D numeric yes yes K-memory 32-hit unsigned integer
value

K1S - K32000S numeric yes yes K-memory signed 16-bit integer
value ranging from —32768 to 32767

LADB1-LADB64 numeric yes yes (Analog Alarm) Deadband

LADB1-LADB6&4 numeric yes yes (Loop) Deadband

LER1 - LER64 numeric yes no (Loop) Error

LHA1-LHAG4 numeric yes yes (Loop) High alarm limit

LHHA1-LHHAGB4 numeric yes yes (Loop) High high alarm limit

LKC1-LKC64 numeric yes yes (Loop) Gain

LKD1-LKD64 numeric yes yes (Loop) Derivative gain

LLA1-LLAG4 numeric yes yes (Loop) Low alarm limit

LLLA1-LLLAGA numeric yes yes (Loop) Low low alarm limit

LMN1-LMN64 numeric yes yes (Loop) Output

LMX1-LMX64 numeric yes yes (Loop) Bias

LODA1-LODAG4 numeric yes yes (Loop) Orange deviation limit

LPV1-LPV64 numeric yes yes (Loop) Process variable

LPVH1-LPVH64 numeric yes yes (Loop) Process variable high limit

LPVL1-LPVL64 numeric yes yes (Loop) Process variable low limit

LRCA1-LRCA64 numeric yes yes (Loop) Rate of change limit

LSP1 - LSP64 numeric yes yes (Loop) Setpoint

LSPH1 — LSPH64 numeric yes yes (Loop) Setpoint high limit

LSPL1-LSPL64 numeric yes yes (Loop) Setpoint low limit
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Table 3-17. Tiway Data Members (Continued)

Data Members Type Read | Write Description

LTD1-LTD64 numeric yes yes (Loop) Rate

LTI1-LTI64 numeric yes yes (Loop) Reset

LTS1-LTS64 numeric yes yes (Loop) Samplerate

LYDA1-LYDAG4 numeric yes yes (Analog Alarm) Yellow deviation
limit

LYDA1-LYDAG4 numeric yes yes (Loop) Yellow deviation limit

Poll logical no yes When this value transitions from
FALSE to TRUE, Lookout pollsthe
device

PollRate numeric no yes Specifies the frequency at which the
Lookout object polls the device

STW1 - STW32000 numeric yes no Status Words

TCC1-TCC32000 numeric yes yes (Analog Alarm) Timer/counter
current

TCP1 — TCP32000 numeric yes yes (Analog Alarm) Timer/counter preset

Update logical yes no Driver-generated signal that pulses
each time the driver polls the device

V1-V32000 numeric yes yes V-memory unsigned 16-bit integer
value ranging from 0 to 65535

V1. —V32000. numeric yes yes V-memory 32-bit | EEE floating point
value

V1B1 -V32000B16 logical yes yes One bit of aword written out as a
whole word

V1D -V 32000D numeric yes yes V-memory 32-hit unsigned integer
value

V1S -V32000S numeric yes yes V-memory signed 16-bit integer
value ranging from —32768 to 32767

V1T —V32000T text yes yes Two characters of text
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Table 3-17. Tiway Data Members (Continued)

Data Members

Type Read | Write Description

WX1 -WX32000

numeric yes no Word Image Inputs—16-bit values
that typically range from 6400 —
32000 for 4 — 20 mA signals, and 0 —
32000 for 0—5V signals.

WY1 -WY32000

numeric yes yes Word Image Outputs—16-bit values
that typically range from

6400 — 32000 for 4 —20 mA signals,
and 0 — 32000 for 0—5V signals.

X1-X32000

logical yes no Discrete Inputs—unassigned Xs may
be used as control registers

Y1-Y32000

logical yes yes Discrete Outputs—same memory
space as Discrete Inputs, so X37
references the same point as Y 37.
Unassigned Y's may be used as
control registers

Importing APT Name Files
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After you have created at |east one Tiway object, the Tiway class adds a
menu selection to the L ookout Optionsmenu you can usetoimport an APT
name file database for each Tiway object created. Y ou can re-import name
filesasyour APT programsare modified, and L ookout readjuststhe aliased
name names automatically, in real time.

Import APT database | ]
—Select APT tag file:

Select TMAY ohject:
File Mame: Directories: ITiway1 j

Iinstall.tag C:AProgram FilesyNatio. \APT
Qc =l

24 Program Filas
5 Mational Instruments

4 lookout

&9 apt Metwark... |

p

List Files of Type: Drives: Quit |
APT tag files{* tag) = J=e =l

¥ Convertto lowear case
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