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Important User Information Solid state equipment has operational charactsigtiffering from those of

electromechanical equipment. “Application Consitlerss for Solid State
Controls” (Publication SGI-1.1) describes some inguat differences
between solid state equipment and hard—wired elmeichanical devices.
Because of this difference, and also because ofitthe variety of uses for
solid state equipment, all persons responsiblepplying this equipment
must satisfy themselves that each intended apiglicaf this equipment is
acceptable.

In no event will the Allen-Bradley Company be resgible or liable for
indirect or consequential damages resulting froenue or application of
this equipment.

The examples and diagrams in this manual are irdigdlely for illustrative
purposes. Because of the many variables and regeints associated with
any patrticular installation, the Allen-Bradley Coamy cannot assume
responsibility or liability for actual use basedtbe examples and diagrams.

No patent liability is assumed by Allen-Bradley Gmany with respect to use
of information, circuits, equipment, or softwaresdgbed in this manual.

Reproduction of the contents of this manual, in ety in part, without
written permission of the Allen-Bradley Companyishibited.
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Chapter

Introduction

Chapter Objectives Allen-Bradley workstations are designed to be ragged very reliable when
installed using the correct voltage and networKingbAn inexpensive
network connector (Catalog No. 2708-NNC) has bessigthed in order to
simplify the network installation. Although the vkstations may be securely
installed without this connector, it is highly reamended that this connector
be used. The time saved and the ease of installailbbe significant.

Chapters 2 through 4 describe network installatimsi communication, and
the connection of barcode scanners.

Installation of a network includes cabling (bottwgo and network) and
configuration of the workstations. In some instaméemay be necessary to
consult Chapters 5 through 8 for detailed inforovatin the proper ways to
configure the workstations.

Catalog Nunbers The catalog numbers covered by this manual inchAttended Workstations
2708-DH5B2L and 2708-DH5BAL.

Accessary ltems Accessory items for the 2708-DH5B2L and -DH5BA4L kstations are listed
below:
Item Catalog No. Description

DH5 Power Supply, U.S. 2708-NP1 Accepts 120V AC input power.
DH5 Power Supply, Europe 2708-NP2 Accepts 240V AC input power.

Communications port connector that may be wired for point-to-point or
DH5 Network Connector 2708-NNC multicrop applications.

" Menu-driven development software package for customapplication

Application Generator Softwere 2708-NAG programming. Includes Catalog Nos. 2708-NNM and —NBD.

Terminal emulator software utilities package that allows the workstation to
Network Manager Softwere 2708-NNM be configured for a variety of network configurations.
Basic Language Development Kit 2708-NBD Contains a set of source files that can be used to reduce program
Software development time.
Hand-Held Scanner 2755-G3, -G6 \sible laser diode, moving beam, hand-held scanner for bar codes.
Bar Code Wand 2755-WL \sible red light source (high density bar codes).
Bar Code Wand 2755-\W2 Msible red light source (low density bar codes).
Bar Code Wand 2755-W5 Infrared light source (high density bar codes).
Slot Scanner 2755-B1, -B2 Slot scanner for bar codes.

1-1
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Related Publications

The following table lists the publications that arailable:

Publication No. Title Purpose of Publication
A ; Describes howto use Application Generator Software to create
2708-801 Application Generator User's Manual custom application prograns.
, Describes howto use the Network Manager Software to
2708802 Network Maneger User's Marual corffigure the workstation for a variety of network configurations.
: ; Describes howto use the Basic Language Kit source files to
2708-803 Basic Language Kit User's Manual reduce program development tie.
Describes the differences between standard Visual BASICt
2708-2.3 A-BVBASIC vs. Visual BASICt and the Allen-Bradley VBASIC modified for use with the
2708-DH5B L workstation.
Safety Information Throughout this manual we use notes to make youeawfssafety
considerations.
ATTENTION: Identifies information about practices or
circumstances that can lead to personal injuryeathd property
damage, or economic loss.
Important: Identifies information that is especially impartdor successful
application and understanding of the product.
1-2
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Chapter Objectives

Chapter

Installing a Network

The physical network is based on a twisted pailimglbechnique that
follows the Electronic Industrial Association (EIRS-485 standard. This
standard specifies the electrical characteristitkebalanced voltage digital
interface circuit. This electrical standard is $anto the more familiar
RS-422 standard. The RS-485 communication driverga@pable of
withstanding greater voltage surges and toleratinge installation errors
than standard RS-422 communications.

The RS-485 network cabling system used by the vatikss is a
daisy-chain (or multidrop) architecture. Each weeakisn is directly
connected to its neighbor. An example of this nduttp architecture is
shown in Figure 2.1.

Foure 2.1
RS-485 Mutidrop Architecture
Network Connector
(Catalog No. 2708-NNC)
RS-232 or RS-422 RS-485 To Other
S 7 " A Y W VR
Master Norel Norel Norel

Although the workstations in the network may begbglly identical, the
network role of an individual workstation may béelient from its neighbor.
The seven possible network configurations are:

Normal Standard Workstation

Master Communicates with host computer via COM1
Alternate Backup for the Master

Concentrator Connects Submaster to backbone network
Submaster Connects tributary to Concentrator

Alt Submaster Backup for Submaster

Gateway Master/Concentrator

These configurations are described in Chaptersdbigfin 8 along with
workstation set-up instructions. It is necessamyrtderstand the
configuration set-up to be able to wire the netwandperly.

The network check out may be entirely accomplidinedsing the diagnostic

tests resident in the workstations.
2-1
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Chapter 2

Installing a Network

Simple Network Power Reguirements

Each workstation must be powered with 28V of AC pow his power is
supplied by the power supply (Catalog No. 2708-NRP,2) which is a
sealed AC adaptor that is plugged into a wall eullbe power output cable
is plugged into the power connector as shown inifei@. A full diagram of
all the connectors is shown in Figure 2.2.

Foure 2.2
Back Plate of the Workstation
ALLEN-BRADLEY MADE IN USA
AB =
cowe comt 485 NET BARCODE PWR

In a normal installation, each individual workstatis powered by its own
power supply.

The RS-485 Network Bus

It is highly important to recognize that the netiwshould be wired to appear
as a continuous cable or bus and should not beeshpiin a manner that
allows the cable to make a 3-way junction. FiguBeshows the right way to
wire a network.

Houre 2.3
Correct Network Connection

Network
Connector

NS

Workstation Workstation Workstation

2-2

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



Simple Network (cont’'d)

Chapter 2

Installing a Network

Figure 2.3 shows the correct method of wiring avoek. This figure shows
the cable coming into the Network Connector (Cagid&lo. 2708-NNC) and
making connection with the cable coming out of¢banector. If the
workstations are removed from their respective ngtwonnectors, it is easy
to determine that a continuous cable or bus has treated.

The network is a signal transmission line and cabedreated the same as a
power voltage line. The transmission line operatesonsiderably higher
frequencies and therefore must be properly wiretitarminated (resistance
loaded). If this network transmission line is nwtalled properly, as shown
in Figure 2.3, then voltage standing wave refledi/SWR) and various
other propagation phenomenon may occur.

This could cause workstations to not come on-lilnep off and on-line, or
have multiple communication retrys in order to maks&gnal connection.

ATTENTION: It must be emphasized that the network cable be
installed as a transmission line and not as a pealéage line.

As discussed in this section, a simple network ist&1sf a single cable to
connect up to 32 workstations. This is called akine” network and is
diagramed on Figure 2.4.

Foure 2.4
Sinple Network Configuration

HOS! e M—WWNNNNNNNWY

W Workstation
M Master
—  |ndicates RS-232
— Indicates RS-485 backbone

No more than 32 workstations can be connectedetsdime network cable.
If more than 32 workstations are required, refehtoComplex Networks
section.

The Network Connector (Catalog No. 2708-NNC)

The Network Connector is made up of three elemditsse are (1) the
plastic shroud or hood, (2) the DB-9 connector, @)dhe four screw
terminal block. The terminal block is wired to thack of the DB-9
connector. The black terminal wire is connectedito5 of the DB-9
connector and is the network (-) side of the RS+#&®ork. The red
terminal wire is connected to pin 4 of the DB-9 wector and is the network
(+) side of the RS-485 network. The blue terminakvis the workstation’s
terminal’s chassis ground, and is connected t@pirhe last terminal slot is

open and is not connected to the DB-9 connector.
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Chapter 2

Installing a Network

Simple Network (cont’'d) Figure 2.5
Network Connector (Catalog No, 2708-NNC)

Cabling a Network Using the Network Connector

Tools Needed— You will need a 3/32” flatblade screwdriver, angdaar of
wire strippers/cutter.

Cable Wire

The recommended cable is a Belden 8723. This t&tde pair of
conductors (4 wires) and a common drain wire. Algiftoonly one pair of
conductors is necessary for the network, it isrdbt to have a back-up or
secondary pair in the event the primary pair haspan wire or some
unforseen malfunction occurs in the primary pair.

The primary cable pair consists of a Red and Btaxiductor which match
the color of the Network Connector leads. This aiynpair will be used in
describing the cable connection.

Preparing the Wire

Check that the cable is cut off evenly. (There #hbe no wire hanging
beyond the cable insulation.) Remove about 3/4hefinsulation from the
end of the cable. Strip about 1/4” of insulatioonfrthe end of each wire.

Foure 2.6
Cable Connecting Length

— | &

—

-
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Chapter 2

Installing a Network

Simple Network (cont'd) Installing the Connector

There are two types of connections using the NétW@amnector. These are
a Master connection and a Non-Master connectioasé&ltonnections are
shown on Figure 2.7. The physical network conneistshown on Figure
2.4. An examination of both figures shows that ¢hame four open sockets in
which to place three wires; the network plus (k& bhetwork (=), and the
shield wires. In the Network Connector, the threéeesvconnecting the
terminal block to the pins in the DB-9 connectar eolor coded. This is
consistent with all Network Connectors. It is agdghe cable be
color-coded to match the Network Connector to avoidfusion.

Master Connection

The network (=) wire is placed in the connectoksbddor pin 5 of the
network connector. The network (+) wire is placedhie connector socket
for pin 4 of the network connector. The shield i wire is placed in the
connector socket for pin 8 and is the ground cormmrec

The shield wire is placed in the blue connectokeb©NLY in a MASTER
or SUB-MASTER connection. This will effectively grod the network
cable at the MASTER only, and eliminate ground leapent problems.

Fgure 2.7
Schermatic of the RS-485 Network Using the Network C - onnector
Network Connector (Catalog No. 2708-NNC)

Master Workstation Normal Workstation Normal Workstation

[l I@mmml I@mmm
A To Other
// /4 Workstations
Shicldor Net(®) Nt
Wire
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Chapter 2

Installing a Network

Simple Network (cont'd) NON-MASTER Connection

The following connections are NON-MASTER connecsion

Normal

Concentrator
Alternate

Alternate Master
Alternate Sub-Master

All Non-Master workstations, with the exceptiontbé last workstation in
the network, will have a cable going into and aleaoming out of the
network connector. This will cause two wires taitalled in each
connector socket. This is shown on Figure 2.8.

FHogure 2.8
Two Wires in a Connector Socket

Twist the network () wires (black) together andgal them in the black
connector socket and tighten the screw. Next, thissihetwork (+) wires
(red) together and place them in the red connectcket and tighten the
screw. The only cable leads left should be thendvaishield wires. Twist
these together and place them in the empty socaehtis NO wire going to
the DB-9 connector. Tighten the screw and then éxauall connections to
make sure they are secure and that no wires achitguany adjacent
connections to cause short circuits.

If the cable was cut and stripped according taumsions, it should be
straightforward to put the shroud on the netwonkreaxtor and complete the
assembly. When possible, it is advantageous toheseable restraint device
in the connector to avoid pulling connections looseéreaking the wire.
Remember, cabling problems are the number one cdyseblems in a
network.
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Step By Step Installation

Chapter 2

Installing a Network

It is recommended that at least a simple volt/ohetemalong with assorted
screwdrivers be acquired for installation.

Fgure 2.9
The Completed Network Connector

Making a good cable installation is one of the kimykaving a properly
working network. Cable installation must alway®aiate between
installation and inspection. The inspector’s joiplay devil's advocate at
each phase. By inspecting in phases, you avoidhgdwido the entire job
over again when problems are found too late.

We recommend the following sequence:

1. Obtain tools, select connectors and cable typtaGample of the cable
S0 you can identify the colors.

2. Draw a MAP of where each workstation is to begthin the building or
area. Trace a general path that the cable wilbfoih the physical
building. Make multiple copies of this diagram. Qyaod way to do the
map is to get blueprints of the building and dravthie cables and
workstations. Make sure that you note the WORKSTONINUMBER
which will be in each location, as well as the kma of the Host
computer.

3. Make color keyed cable drawings showing whiclocualires go to the
pins of the connectors. We recommend you make phelitiopies of this
drawing, and store one copy with the installaticapm

4. Run the cable through the building. Always leaview extra feet at each
workstation location so that there is room with evhfo work.
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Installing a Network

Step By Step Installation 5. Inspect the locations where the cable has begrusing a different
(cont'd) person than the installévlake sure that the cable:

a. Is not run parallel to AC cables (BUILDING POWHER) more
than a few feet at any time. This will avoid indootof AC onto
your low voltage data network. Whenever the netwsatile must
cross AC power lines, they should cross perpenalidol each
other.

b. Is not allowed to rest on top of fluorescent lampthe ceiling. The
ballasts from these lamps are worse than AC pawes.|

c. Is never spliced in a manner that allows theectbimake a 3-way
junction. Network cables must be a bus. Only thetela
workstation and the last workstation can have glsinetwork
cable going to them; all others will have two cable

d. Is not located next to or run over large motbtslding
transformers, or very large current areas, suchdislogy labs.

e. Is not located where it is easily broken or shiifaround.

Note: Make sure that the workstations are not next tlulimg
transformers, or large electric motors. Inducedag® spikes can affect
the operation of the network.

6. Inspect visually every connector. It is recommezhthat a person, other
than the one who connected the wires, inspectolioaving:

a. Correct COLORS of wire have been connected.

b. Be sure that ALL of the strands of the condueterproperly
inserted into the connector. It is very easy td e wire when
stripping it. This results in the strands breaking.

c. Flex the wire at the connector a few times (thisot the time to
prove your strength, THEY CAN BE BROKEN) to se¢hié wire
has been badly nicked. It will break if this hasurced.

7. Inspect the pins for proper color in the propaeh
8. Check continuity of the network cable by:

a. Temporarily short pins 4 and 5 of the MASTER veabakion’s
network connector together. You can do this withilead, or use
a female 9 pin solder type connector with pins d asoldered
together. (You can get solder type connectorscat lelectrical
retailers.)

b. Set the voltmeter to the 100 OHM scale (or therest available
value).
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Chapter 2

Installing a Network

Step By Step Installation c. At the next workstation location, place the metempins 4 and 5.

(cont’d) You should have almost no resistance. A good ritewonb is 1
ohm for every 25 feet of network cable. If therd@® feet of cable
to the Master, then there should be no more thasht&s of
resistance.

d. Try each workstation in turn, checking to sed tha resistance
does not change drastically. If the resistancégis,lyou may have
a poorly crimped pin, or a partial break in theleatself. If the
resistance is infinite (completely open), then ¢hiera break, or a
broken conductor.

e. By going from one station to the next, you catei® what
segment of the cable has a problem.

f. When the entire cable has been checked, remevgithper from
the Master’s connector.

9. Install the hoods on the connectors. Attach tdmmectors to the
workstations.

The Terminator Switch

After the network is installed, it is usually nesasy to cancel out signal
reflections inherent in any cable layout. To da tflip on the terminator
switch underneath the MASTER and SUBMASTER WORKSITAS
ONLY. The terminator switch is on the bottom of therkstation. The ON
position is toward the top of the workstation.

Foure 2.10
Terminator Switch

Mex @
@-

Note: The terminator switch should be OFF on all worlstes except the
MASTER and SUBMASTER. If other terminator switclas on,
indeterminate network conditions will occur.

Communication Cables

The cables used to communicate from the Host caenpaithe Master or
from a Concentrator to a Sub-Master workstationaitter RS-232 or
RS-422 signal standards. The connector pin-outraiag for all of the
possible workstation configurations are shown ipéqdix D.
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Testing the Network for 1. Atthe LAST workstation in the network, place therkstations into the
Data Transmission menu setup mode (see Appendix B).
a. Press the left arrow key (<) until tBéagnostic menu statement
appears in the display.
b. Press th&ENTER key and then depress the left arrow key (<) until
RS-485 — BLK-Rx is shown on the display.

c. Press the ENTER key and the following should appe

Rx = 00000 ERRS =00
000

If the counters are not zero, press EXIT, thengpENTER, and they
should be set to zero.

d. Repeat steps a, b, and c for all workstationsg@ixthe Master
workstation.

2. At the Master workstation enter tbéagnosticmenu and press the left
arrow key (<) until RS-485 — BLK-Tx is shown on ttlisplay.

a. Press ENTER and the display should show thevioilp,
momentarily:

Tx = 00000 ERRS =00
000

After the counters appear, tlig counter will begin incrementing to
represent the number of blocks being transmittest the network to all
workstations.

b. An observation of the display of the workstatiptesced in receive
will show theRx counter changing accordingly as the transmitted
network blocks are received.

c. After a reasonable testing interval, pressBRET key on the
Master workstation, thus suspending the networklbtest.

d. Examine each workstation to see that the Rx btocit is the
same. It should be the same at all workstatioris (lbssible to be
off by one or two counts.) Also, inspect to sed ERRS count is
zero or less than three. Either a missing blocktouhigh error
count indicates a bad network connection or ayautirkstation.
Exchanging the workstation will determine whichihe case.

e. For additional confidence, perform step 1 atMlaster workstation
location and step 2 at the last location. Step ¥ learepeated at all
other workstations. The changing of block transiaistocations
verifies communications in the opposite direction.

f. Pres€EXIT three times on each workstation.
3. Always use retaining screws for all DB-9 connext€onnect the RS-232

(or RS-422) cable to the host computer.
2-10
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Communication to the
Host Computer

Chapter 2

Installing a Network

Connect the WORKSTATION COML Port to the Host cotepuising a
cable wired according to the pin-out diagrams shiowfippendix D. To
communicate to the Host computer, it is necessabgtable to make your
computer send and receive ASCII characters in amcasonous
communication manner. If a personal computer isl usegrams such as
PROCOMM, and KERMIT are ideal for this purpose. Most
ASYNCHRONOUS TERMINAL EMULATION PROGRAMS will work.
The communication set-up parameters must be the gamboth the
computer and the workstation terminal. Please sgeAdix B, Menu
Trigger Keys, for the procedure to enter the watsh menu mode.

If the program is resident in the workstation, prisge menu trigger keys
(Enter and Right Arrow simultaneously), disconnamiver, then reconnect
power while holding down the Enter and Right Arrkeys simultanenously
to enter the workstation menu mode.

1. In the menu mode

1—Network
Menu

will appear.

Press ENTER; “Terminal Number” will appear.
Press 1, then ENTER; “Terminal Type” will appear.
Press < — until the terminal type changes to “Méste
then press ENTER, then press EXIT.

2. Press the < —, until “2-Comm Port Menu” appeBress ENTER;
“Comm Port Mode” will appear.

Press < — until the mode changes to “XON/XOFE”.
Press ENTER; and “Comm Baud Rate” will appear.

3. Press < — until the baud rate is the SAME AS B#MJD RATE
SELECTED ON THE HOST COMPUTER. 9600 and 1200 aeentiost
common baud raté®In some cases NO character will show up if the
baud rate is improperly set.

Press ENTER; “Comm Data Bits” will appear.

4. Press < —until the Data Bits are the same alltisé computer. This is
normally 7.

Press ENTER “Comm Parity” will appear.

(D) For testing the cable connections, use XONXOFF. If you are using a data collection program such as Network

Manager Software (Catalog No. 2708-NNM), you may have to change this to “POLLED" before using such
programs.

(2) If the baud rate is incorrectly set, when your computer sends characters to the workstation, unpredictable

characters will show up on the display when you are in “COMM RECEIVE TEST” mode. In some cases NO
character will show up if the baud rate is improperly set.
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5. Press < — until the parity is the SAME AS THE FAR SETTING ON
THE HOST COMPUTER. A selection of “EVEN" is commgnjsed@
Press ENTER; “Comm Stop Bits” will appear.

6. Press < — until “One” appea@.
Press ENTER; “Comm CRLF” will appear.

7. Press < —until “ENABLED” appea@.
Press ENTER; “Comm Echo” will appear.

8. Press < — until “ENABLED” appea@.
Press EXIT; “1-Network Menu” will appear.

9. Press OUT; “Diagnostics” will appear.
Press ENTER; Press < — until “Comm Rx Test” appears
Press ENTER;

10. The following should appear on the two line tHgp

DTR: ON CD: ON

Pressing the number 1 and 2 will turn DTR ON andBF

11. Start the communication program on the Host aderplf the program is
an asynchronous terminal emulator program, theracters that are
typed on the computer are sent directly over theroanication line.
These characters should appear on the top lirteeokorkstation
displa

12. Press EXIT; “Comm Rx Test” will appear.
Press OUT; “Comm Tx Test” will appear.
Press ENTER; The top line will be blank and theogédine will show:

DTR: ON CD: ON

The Host computer should be receiving a contindi@rsmission of

(3 If the parity is set incorrectly, the workstation will still RECEIVE characters properly. Your Host computer may not
receive correctly, if at all.

(@) If the baud rate is incorrectly set, when your computer sends characters to the workstation, unpredictable
characters will show up on the display when you are in “COMM RECEIVE TEST” mode. In some cases NO
character will show up if the baud rate is improperly set.

(5 If you find that your computer is receiving double spaced lines from the workstation, then set CRLF to
DISABLED. Also disable when using Network Manager Software (Catalog No. 2708-NNM) or similar software.

(®) If youfind that when you are using your workstation program, you see two characters for each one you type
(such as DDIISSPPLLAAYY//HHEELL OOY/) then set Com Echo to DISABLED. Note that when using a data
collection program (such as Network Manager Software (Catalog No. 2708-NNM) you will also DISABLE this
option.

(7) Your computer may be unwilling to transmit characters unless these RS-232 lines are in the proper state. If you
are having trouble communicating, check your cable diagram against the specifications for your computer’s
RS-232 port. Additionially, the workstation reguires CD to be high (or on) for communications.

Random characters on your computer or the workstation display indicate the baud rate is wrong. If about half of
the characters are wrong or missing, the parity is set incorrectly. If nothing at all happens, the cable is wrong or
something is broken.
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“The quick brown fox jumped over the lazy d@type of messages.
Communications can receive at rates that are fdstarany terminal
emulation program due to the use of POLLED modh@<OMM
PORT MODE.

13. Press EXIT, three times

14. The AUX port (labeled COM2 on the back of thekstation) can be set
up and checked out in the same manner as the gric@M1 port. The
AUX port, however, is strictly a data transfer poperating with
XON/XOFF flow control. It has transmit, receive dasignal ground
lines. There are no modem control lines on this. por

The installation of the workstation in a simplevaatk is now complete.

Description of Large or Complex Network

Installing a large or complex network of workstagdnvolves connecting
together several smaller networks.

The network which connects all of the smaller dr-setworks together is
called the'backbone” network. Each sub-network is referred to as a
“tributary” network. Up to 31 tributary networks may be atetto the
backbone to form a very large network. Each trikyta turn, may contain
up to 32 workstations. A maximum of 1024 workstasianay be connected
in this fashion. Once the layout of such a netww& been determined,
cabling proceeds in the same manner as cabling $orgle or backbone
network. Both tributary and backbone networks aredvas previously
described.

The workstation which is attached to the Host isfigured as théMaster” .
Each workstation on the backbone network that cotsrte a tributary
network is configured d€Concentrator” . The workstation on the tributary
which attaches to the Concentrator is configurettha@sSub-Master” .

(9) After a few seconds or minutes of receiving these messages, your computer starts displaying wrong characters or
only parts of messages, then your computer (or the communications program) is unable to accept records at the
rate they are being sent by the workstation. Try a lower baud rate on your Host and the workstation until you can
receive successfully as quickly as the data is sent. Note that some programs such as Network Manager Software
(Catalog No. 2708-NNM) can receive at rates that are faster than any terminal emulation program due to the use
of POLLED mode as the COMM PORT MODE.
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Fgure 2.11

Large Network Conffiguration
W
woow
W
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|
HOSt e M—W—C—W—C—W—C—\W-W-C—C—W

| |
S S S
| | |
W W W
| | |
W W W
| |
W W
|
W
Key: W Workstation
S Submaster
C Concentrator
M Master
- |ndicates RS-232 or RS-422 connection
—— Indicates RS-485 backbone
| Indicates a tributary

All of the workstations, including Masters, Congatdrs and Submasters,
are standard workstations which have been configimetheir individual
roles in the network. A configuration parametechsanged to allow any
workstation to adopt a new role in the network.Heaorkstation is capable
of operating in both a data collection and a dataraunications mode.

A workstation which is being used as a Master, Comntrator, or
Submaster can perform data collection functions ewvewhile serving in
the communication network.

Alternate Comnunication Links

When installing large networks, you may consideurelant communication
links in order to protect against Host or Masterkstation failures. This
involves establishing certain workstations'/Akernate Sub-Masters”.
Configuring a large network with Alternate Masteiif allow the alternate
workstation to take over communication operatidrike designated Master
becomes inoperable or is removed from the netwamkAlternate Host

provides full redundancy for collection in the eveha Host failure.
2-14
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Foure 2.12

Large Network Configuration with Altermate Masters
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Alternate Master

Alternate Submaster

Indicates RS-232 or RS-422 connection
Indicates RS-485 backbone
Indicates a tributary
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An Alternate Submaster will allow the communicatagerations to continue
through a secondary Concentrator if the primaryd@aotrator becomes
inoperable or is removed from the network.

Networks Over Telecommunications Lines

It is possible to configure a workstation networkieh spans multiple
buildings, outposts, or sub-stations located abtersites. Switched or
leased telephone lines can be used with asynchsanodems to provide
communication links for such a network.

Asynchronous short-haul modems may be used to @xtennormal RS-232
communication distance from 100 feet to as mucteasral miles. To use
modems for communications between a ConcentratbGabmaster the
workstationdMUSThave an RS-232 communication port (Workstation
Catalog No. 2708-DH5B2L). A modem cable must beemily connected to
TXD, RXD, RTS, CTS, DSR, DTR, and GROUND signaksg#\ppendix
D). The COMM BAUD RATE parameter must be changethe&osame baud

rate as the modem.
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As soon as the modems establish communication bettihemselves, the
remote system will be ready for use.

Extension of a network across telephone lines stmef placing a modem
on one side of the line to connect with the Conegat, and placing another
modem on the other side to connect with the Sulenast

Hgure 2.13
Bxtending Network Across Common Carrier
Backbone Tributary
Network Network
W
I
Me———— HOST W
I I
W W
I I
W W
I I
Commmeeeed. TO0EM modem S
| I |
W W
| Teloo
w
Key: W Workstation — —==  Indicates RS-232 connect
S Submaster —— Indicates telephone line
C Concentrator | Indicates RS-485 backibone
M  Master
Houre 2.14
Use of the Gateway Ogption
Backbone Tributary
Network Network
W
I
W w
I I
Gl TO0Eem modem S
| I |
W W
| Teloo
w
Key: W Workstation ~— === Indicates RS-232 connect
S Submaster —— Indicates telephone line
C Concentrator | Indicates RS-485 backibone
M  Master
G Gaeway
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Chapter

Barcode Connection

Chapter Objectives The barcode connector on the back of the workstasia 9 pin DB-9
connector for the bar code scanner.

Connection

The pin-out for the BARCODE connector on the batcthe workstation is

shown on Figure 3.1.

Fgure 3.1
BARCODE Connector

(\©@@@®\

©) @ ®
N J

Pin Number Function
1. Start of Scan
2 Data
3 LED light
4 . NOT CONNECTED
5..............Trigger
6 .. Laser synchronization
7..............GROUND
8.............. GROUND
9 ... Power (+5V)

Allen-Bradley offers the following barcode scannfensuse with the
workstation:

— Catalog Number 2755-G3 or -G6 Hand-Held Scanner
— Catalog Number 2755-W1, -W2, or -W5 Wand
— Catalog Number 2755-B1 or -B2 Slot Scanner
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Introduction

Status Displays

The status display provides visible and easilylalé information
concerning the state of the 2708-DH5B2L or -DH5B¥tended
Workstation. The workstation reports its operatlagtatus through ten
informational displays on the front panel LCD DaplThe status displays
are automatically shown when the workstation is @@d up unless a
BASIC program is running. Each of the status digpia assigned a number
from 0 to 9. To see status display 1, press th&k&l, When any number is
entered, the workstation will present the statgpldy associated with that
number. The ten displays are:

Network Status.

Reserved Status.

Time Status.

System Reset Status.
Network Que Status.
Workstation Memory Status.
Program Load Status.
Program Run Status.
Application Status.
Summary Status.

©CO XN OMLNPE

On the workstation’s 2 x 40 display, two separ#tus displays will be
shown.

Foure 4.1
Bxanple Status Display
N...... NN. 01-01 <Q 2> NETWORK 2

01234556789 MASTR
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Introduction (cont’d)

Summary Status Display
(Status Display 0)

With the display, the workstation can show twowstatisplays at the same
time. In Figure 4.1, the summary status displagnishe left hand side along
with the reserved status on the right hand side.¥I®’'(in Figure 4.1) is
associated with the summary status (left hand sag) signifies that the
summary status is status display humber zero. ZHegélls us that the right
hand display is status display number 2.

On the display, as the user selects a new stagpkagli the new status screen
will be displayed on the left hand side, and thepldiy on the right hand side
will be replaced by the one from the left hand side

Invoking Status Display — Status displays are lésimder these
circumstances:

1. After power-up for 15 seconds.

2. When the workstation has a non-zero terminal rarnut is without an
A-B VBASIC program.

3. When the A-B VBASIC program terminates.

4. When manually invoked during a power up. Thishrodtwill present the
status display for 15 seconds after the last kelystrThe A-B VBASIC
program, if loaded, will resume execution aftesthb second status
display.

The Status Display 0 summarizes the status ofttier @mine status displays.
The numbers 0-9 on the lower line represent thetins displays. The
information above each number refers to the nurabder it, i.e. the "." over
the 3 refers to the status display 3 — the timplals

FHoure 4.2
Summary Status Display

N...... NN. 01-01
01234556789 MASTR
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Summary Status Display

(Status Display 0) (cont'd)
Display No. / Name Code Description
1 Network Status. Online
(@] Offline
S Standalone
2 Reserved Status. . Aways a period
3 Time Status. Timeis set
T Time is not set
4 System Reset. . No serious errors
R Serious error occurred
5 Network Queue. . Online
o) Cffline
6 Workstation Memory. . Memory remains
E QOut of memory
7 Program Load. . Programloaded
N Never loaded
L Loading error
8 Program Run. . No errors
E Run error
N Never ran
9 Application. . Aways a period
0 Summary

To view one of the other nine status displays, §irepter the number key
associated with the status display desired whéwvivig status.

The ‘01-01’ is the workstation number. The firstmuer is the Master
number (01), the second number is the individuakatation number (01).

In this example the Master number and the workstatumber are the same.
In the case of Master number 06 and workstationb®uir@4 the total
workstation 1.D. number would be ‘06-24".

4-3
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Network Status The Network Status display shows information alibatnetwork. The
(Status Display 1) information is updated many times a second, t@cethe status as it
changes.

The information displayed appears in the followfagn:

Foure 4.3
Network Status, Display 1

mm-tt Ready a

mode [type]

Q)

where, moving from left to right on the top line:

mm is the Master ID or Submaster attached to the watiks. If the
workstation is not attached to a network stringMuaster ID will
be present.

tt is the workstation or station ID number.

Ready indicates that the application program is capabjeedforming a
SEND operation. Alternately,

Full Indicates that there is no memory remaining in Whacsave data.

a represents the current polling address. The charadtich
represents the polling address will be a spacdewiné unit has the
factory configuration and is offline. If the worksion is online and
waiting for a poll, a question mark will appeattiiis position.

Moving from left to right, the bottom line meaningse:

mode  ONLINE The workstation will send records to its Mearst
OFFLINE The workstation will not send records.

TERMINAL The workstation is in standalone mode, aetds
each keystroke.

type The role the workstation plays in the network:

[N] Normal

M[ Master

[A] Alternate Master

[C] Concentrator

[SM] Submaster

[AM] Alternate Submaster
[G] Gateway

4-4
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Reserved Status
(Status Display 2)

Time Status
(Status Display 3)

System Reset Status
(Status Display 4)

This display (Figure 4.4) currently has no functiéiien-Bradley has
reserved this menu for future enhancements.

Foure 4.4
Resenved Status, Display 2

NETWORK 2

This display shows the time and date.

Fgure 4.5
Time Status, Display 3

2:01:25 PM
MON MAY 8, 1990

To change the format of the time and data, simpbtose the option CLOCK
MODE on the system menu (menu 3). Refer to Appehftix a description
of the CLOCK MODE options.

Serious errors encountered by a workstation arevkras “system resets”.
To try and correct a problem the workstation weket itself and in the
process will attempt to identify the error. Theoeris then logged, and the
number of system resets is incremented.

Fgure 4.6
System Reset Status, Display 4

EC HH#

AThhmmssnnyymmdd

The EC in Figure 4.6 represents the Error Code #Eheepresents the
number of serious errors. The lower lines gives‘aitime and date”.

4-5
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System Reset Status A — Error Codes
(Status Display 4) (cont'd) 1 Undetermined reason for failure

8, 10 These error codes could be the result of excegsiwer
fluctuations or a sign that the workstation is fupictioning
properly because of a hardware problem. Technjcéikyerror is a
result of the micro-processor vectoring to theagstectors. If the
problem continues, contact your A-B representative.

82 Stack overflow

83 Bad transaction memory structure

84 lllegal interrupt

85 8048-64180 mismatch

86 Bad byte count from extended RAM

87 String from network not properly terminated

88 Invalid block address

89 Out of memory for files

Network Queue Status This display presents the status of the data quebieh link the A-B
(Status Display 5) VBASIC program to the network.
Houre 4.7
Network Queue Status, Display 5
MODE R
HL RS

The top line contains:

Mode [OFF] Offline, the workstation is unable to commuate with the
Host.
[ON] Online, the workstation has established comications with
the Host.

R Records From Host — Records from Host appliesg¢atimber of
data records which have arrived from the Host. Tinimber does
not include network commands, only data destinedhi® A-B
VBASIC program.

4-6
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Network Que Status
(Status Display 5) (contd)

Count Of Records Lost From Host — This count isentented
whenever a data record arrives from the networkarbehe
previous one was read by the A-B VBASIC program.

The lower line contains:

H

RC

Host Output Blocked Flag.

Data collected by the application is not being farded to the
network, because the Host device is not current§e® by an A-B
VBASIC program. Unless some action is taken to OPHbst",
this data will be stranded. The condition can leadd by an:

OPEN “Host”
KILL “Host”
KILL “QUE”

Lost Data Flag

Data has been lost. This could be because thegdost record
and the workstation was not ready to receive itherHost is
sending faster than the workstation can procesdatee

Record Count From Network — This is a count ofrédrds which
have been transmitted to the Host from the A-B VBABrogram.

Size Of Host Queue — This is the number of byteseatly in the
que for transmission to the Host. Data in this guean be
prevented from going to the Host by:

1. A Host computer which has stopped polling (wHenMaster is in polled
mode).

2. A Host computer which has issued a XOFF, (anyejod

3. The device Host being closed. This conditiorssoaiated with the Host
Output Blocked Flag.

4. The workstation being offline.

4-7
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Workstation Memory Status This display presents information that describesutilization of the
(Status Display 6) workstation’s RAM.

Foure 4.8
Workstation Memory Status, Display 6

RAM PGMEM LPMEM
BFUSE BLEFT

The top line contains:

RAM Total RAM Memory — Displays the total number of ktés of
RAM installed.

PGMEM Bytes Remaining For Program Use — This value shbw/s
amount of RAM available for an A-B VBASIC prograithe
value is decreased from its factory default settipghe use of
memory for:

1. Program pseudo-code (i.e. “logic”)
2. Program variables
3. Program pseudo-stack (for procedure returng, etc.

This value is reset to its factory default whenfils record of an A-B
VBASIC program is received (the “>, AA record”).istdecremented as the
program arrives and as it runs. Thus, this valfleats the difference
between the factory default and the maximum useithégurrent application
(A-B VBASIC program).

LPMEM Least Used Program Memory — This value represésts t
program’s peak memory utilization. A value of zemreans that at
some point, the program memory was full.

The lower line contains:

BFUSE Bytes For File Usage — This value shows the amoLURAM
available for use in A-B VBASIC files.

If this value ever reaches zero, the effect wilbjpée serious,
unless the A-B VBASIC program detects this conditio

BLEFT Bytes Remaining For File Use — The amount of RAMikable
for file use that has never been used by the cuamplication.
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Program Load Status This display shows the progress of the loading atpmr of the A-B VBASIC
(Status Display 7) program on the top line and the date/time of tlaglilag operation on the
lower line.

Fgure 4.9
Program Load Status, Display 7

LOAD STATUS MSG

AT hhmmss  yymmdd

Program Load Messages that could appear on tHatopre:

Never loaded This message appears from the time the workstation
is set to factory defaults until the arrival of a
program record.

Loading Line: xx This message is shown as each program record is
received. It should take only a few moments at most
to load a program. If this line is not being updiate
every few seconds, the download operation has been
interrupted, possibly by a communications protocol
error from the Host computer.

Loaded <filename> This message indicates that the A-B VBASIC
program was loaded without error and started. The
PC program name is showMote: This does not
imply that the program loaded is currently running.
For workstation run status, check status display
eight.

Load Sequence xx — This message indicates that at least one of the
records of the program was received in the wrong
order. The ‘xx’ indicates the expected record.

Length Counters! — This message indicates that the counters holdimg th
size of the program’s pseudo-code and array
descriptions do not equal the total program length
counter.

Load Length! — This message says the amount of pseudo-code
received does not equal the number supplied in the
total length count.

Program Checksum —This message says the checksum of the pseudo-code
does not equal the value expected.

4-9
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Program Load Status
(Status Display 7) (contd)

Program Run Status
(Status Display 8)

4-10

Interpreter Vers — Unlike the previous errors, this error is probathlye
to an incompatibility between the interpreter
firmware in the workstation and the version of the
LXB cross-compiler that made the program file.
Consult technical documentation or Allen-Bradley
representative to determine whether the compiler
employed is correct for the workstation which is

being downloaded.

The lower line tells you at what time and datedh®r occurred.

This display shows the running status of the A-BABBC program.

Hgure 4.10
Program Run Status, Display 8

PROGRAM STATUS
#HH: yymmddhhmm

Program run status messages that could appeae @opthine are:

POP-LOAD wrong tag*
Pseudo-PC*

Pseudo-stack underflow
RETURN no GOSUB

Argument count
Argument count mismatch
Big file number

Copy record leng

Divide by zero Seek<1
Double overflow Seek past EOF
End of SYSTEM Stack tag*

STORE stack tag mismatch*
String overflow
String/Network type mismatch
Subscript range

Swap length

SWAP_STR IV item*

Tag required popping stack*
Type count mismatch*
Type for PRINT&WRITE*
Type mis: whole

Type mismatch

File memory

File name overflow
File not open

File number busy
Formal Parameter
Format type mismatch
Get needs RANDOM
New Progrm Load

No field format

Not Data item

Not a NORMAL terminal type
Not string item*

ON jump out-of-range
Operator Abort

Open file limit

The offset in the pseudo code causing the mesgggaes as ####: on the
lower line with the date and time.

* |ndicates a Bad Error Message (problemin the application program).
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Application Status This display is available for workstation applicatiuse. It is under the

(Status DiSpIay 9) control of the A-B VBASIC program currently runninigjs contents are set
via the STAT device (see I/O supplement for detailmless changed, the
display reads as follows.

Fgure 4.11
Application Status, Display 9

Application

Status
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Introduction

Using Menus via
Workstation Keypad

Chapter

Configuration Menus

The workstation uses menus to make configuratioarpaters accessible and
easy to change. They were designed to be entdradged and exited by
pushing various keys on the keypad. It is alsoiptesto access the menus
through the communications port using host commaes section

“Menu 2: Comm Port Menu Parameters”.

In order to access the menus, press the menuttggs (Enter and Right
Arrow simultaneously). If a program is loaded, thigger keys must be held
down while power is removed and then reapplied.

The first menu is the Network Menu and it lookslike display in Figure
5.1.

Foure 5.1
Network Menu

1-Network Menu

< for next menu

When the IN key is pressed, it will allow you t@aadhe six major menus,
one at atime. They are:

Network Menu
Comm Port Menu
System Menu
Bar Code Menu
Read Only Menu
Diagnostics Menu

o0k wNPRE

From the Diagnostics Menu, pressing <IN> one mione will cause the
Network Menu to reappear. By pressing <OUT> yousizan backwards or
you can select the desired menu by pressing th®piigte menu number.
For example, if the Comm Port Menu is showing andfsplay, you can get
to the Diagnostics Menu simply by pressing the k& The Diagnostics
Menu will now appear on the display.

5-1
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Chapter 5

Configuration Menus

Using Menus via
Workstation Keypad (cont'd)

5-2

Sub-Menus

After you have selected the appropriate menu itema,can now examine the
sub-menu by pressing <ENTER>.

With the exception of the Diagnostic Menu (whicliiscussed later), you
can scan through the list of parameters by pressiiigiTER>, and scan
backwards by pressing <CLEAR>. The parameter whpears on the
display is the one which is selected.

Once a parameter is selected, it may be changedsditings or options
suitable for that parameter can be examined/chabggdessing

<LEFT ARROWS>. For some parameters, this is a nueriggin which
requires that you enter a value in order to motlif@nce the parameter
has been changed, you must press <ENTER> for the j@aneter to be
accepted.If you press <EXIT> or <CLEAR> without having pses
<ENTER>, you selection will be ignored.

Note: Once you have entered the diagnostics menu (lsgipge<ENTER>
from the 6-Diagnostics menu) use <LEFT ARROW> torenthrough and
select the diagnostic you want to execute. PredsTEIR> to start the
diagnostic. Most diagnostics can be stopped bysprgs<EXIT>. Pressing
<EXIT> from any of the parameters will return thatuo the Network Menu
(Figure 5.1).

BExiting Network Menu

Pressing <EXIT> from the Network Menu will exit theenus completely.
First, “Final Exit” (Figure 5.2) will briefly appeaaon the display, to be
replaced either by the status display, or in tteee e@here a program has been
already placed into the workstation, program rulh lvégin.

Foure 5.2
Final Bxit Menu

Final Exit.
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Using Menus from
the Comm Port

Chapter 5

Configuration Menus

After you have attached the cable from the COMCOM?2 port on a Master
workstation to the appropriate port on your PC ostdyou must transmit a
control character sequence from the communicatiwhmpenu (see section
titted “Menu 2: Comm Port Menu Parameters”). Thigyipically done by
holding down the Control (Ctrl) key and pressing #ppropriate letter key
(T, C, O, or N) at the same time.

Note: The factory default configuration of the COM1 &d@M2 ports is
9600 baud, 7 data bits, EVEN parity and 1 stopTiiie workstation will also
ECHO each character it receives.

The following should appear on your PC:

Foure 5.3
Menu Mode

——Menu Mode——
Use Backspace to select
Use Return for next item
Use Control-Z to exit
1-Network Menu

If the workstation does not show the text in Fighi® then you should
check to make sure:

1. The cabling is correct.
2. Your workstation baud rate matches that of th&.ho

3. The workstation has not been configured as a €dretor, Submaster or
Alternate Submaster.

4. A control character, such as Control-T, is sel@tbd enter the menus from
the comm port. Check the Comm Menu Character ircdinem port
menu.

The <BACKSPACE> and the <SPACE> key will allow ytauselect one of
the following menus:

1-Network Menu 2—Comm Port Menu
3-System Menu 4—-Bar Code Menu
5-Read Only Menu 6-Diagnostics

When you have selected the menu you want, pressEN& ER> key on
your workstation. Each time you press <ENTER>,display will skip down
to another parameter in the menu. Holding down<tb&RL> and pressing
<Z> (referred to as < ~Z>) will exit from the mehack to the 1-Network
menu. Exiting from the Network menu with the < &l display:

Final Exit.

The workstation will then continue its normal ogena.
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Chapter 5

Configuration Menus

Using Menus from
the Comm Port (cont'd)

Menu 1; Network
Menu Paranters

Notice that the selection of a parameter can beagethby scanning through
the parameters using <backspace> or <space>. tAlsmumber or letter of
the parameter you wish to invoke can be enterextilr In the case of the
Diagnostics, this can be particularly helpful daéhte large number of
Diagnostics available.

Pressing <LEFT ARROW> will back through the paraengt

Note: To enable a parameter, you must press <ENTERxdier dor your
selection to actually take place. Pressing < AZ=DELETE> will cause
your selection to be ignored.

The following is a description of those parametarsessed by pressing
<ENTER> when 1-Network Menu is showing on the digpl

Workstation

Setting terminal to zero (0) turns the workstafimio a dumb terminal
(“standalone mode”). Normally a workstation will benfigured as number
1-99. The terminal number (1.D. number) is O onlyer the workstation is
used in standalone mode. A value between 1 andu3® Ime used for the
workstation to operate on a network.

Note: The selected workstation number must be diffefrem the other
terminals on the network. Two workstations canraotehthe same terminal
number.

Workstation Type
The six possible workstation types are:

Normal Standard Workstation

Master Communicates with Host via the Com1 port
Alternate Backup for the Master

Concentrator Connects Submaster to backbone network
Submaster Connects tributary to Concentrator
Alternate Submaster Backup for Submaster

Gateway Master/Concentrator

Lower Poll Addr (1-99)—  This value is set on each Concentrator/-

Master workstation and specifies the lowest
unit number that the Concentrator or Master
should attempt to locate. It is used to
expedite bringing units online in small
network environments.

Host Port (COM or AUX) Select which port will communicate with the
host device.
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Menu 1. Network
Menu Paranters (cont'd)

Menu 2: Comm Port
Menu Parameters

Upper Poll Addr (1 - 99) —

Offline Cycle (normally 40) —

Max Net Retries (1 - 999) —

Comm Mode —

Chapter 5

Configuration Menus

This value is set on each Concentrator/-
Master unit and specifies the highest unit
number plus 1, that the Master or
Concentrator should attempt to locate when
bringing units online. It is used to expedite
accommodation of workstations coming
online in a small network environment.

This value is set on each Concentrator/-
Master workstation and gives the number of
online unit polls which will be performed
before an attempt is made to find an offline
workstation. Larger values will initiate

fewer polls for offline workstations.

This value is set on each Concentrator/-
Master workstation and is the number of
times that the Concentrator/Master will retry
a failed poll before designating the
workstation offline.

The following communication protocols are
selectable:

XON/XOFF
DSR

Polled
Request

The following is a description of those parametarsessed by pressing
<ENTER> when 2—Comm Port Menu is showing on thpldis

Comm Port Mode

The four parameters available are:

The data collection software you use on your Holbtdetermine which
comm port mode to use. (If you are using the Neltvidanager Software
package (Catalog No. 2708-NNM), set the comm paderto POLLED.)

XON/XOFF  Use Control-Q (XON) and Control-S (XOFF).
In this mode, the Master sends the data recorttetblost as
they are collected. Records are sent from the wetiks
even if there is a problem with the Host, or no tHogsts.

Note: If the host is not ready to receive the datadiia

will be lost.

DSR Lower DSR to stop transmissions.
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Configuration Menus

Polled The workstation transmits only when polled. Howevfer
DSR or Polled mode are selected, XON/XOFF will dso
honored by the workstation.

Request This mode does error checking and retransmissiati data
blocks. It is intended for electrically noisy erariments.

Comm Baud Rate
The following baud rates are available:

19200 1200

9600 600

4800 300

2400 150
75

Comm Data Bits
The parameters are 7 to 8.

Comm Parity
Your choice of parities for 7 data bits are:

Even
Odd
None
Zero
Mark

Your choice of parities foB data bits are:

Even
Odd
None

Comm Stop Bits— Parameters available are:

One
Two
One and a half

Comm CRLF Parameters are Enabled or Disabled. When enabied, t
workstation will send a line-feed after each caeia
return that it transmits.

Comm Echo The choices are Enabled or Disabled. When enatbled,
workstation will echo each character it receivesrithe
comm line back to the communications lifidis must
be disabled when communicating with most Host
computers.

Sync Count When 0, asynchronous communication is enabled@n th

COM1 port.This should always be left at O (zero).
5-6
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Chapter 5

Configuration Menus

Aux Baud Rate for COM2 —The following baud rates are available:

38400 1200
19200 600
9600 300
4800 150
2400 75

Aux Parity For COM2 — Parity choices are:

Even
Odd
None
Zero
Mark

Aux CRLF For COM2 — Parameter choices are:

Enable
Disable

Aux Echo For COM2 —Parameter choices are:

Enable
Disable

Comm Menu char —Parameter choices for enabling menu configuration
from a host computer are:

AT
~C
~O
N
NONE [Default]

This parameter specifies the character that is frsedthe comm ports to
enter the menu mode. NONE is the default. If thecded character conflicts
with the data transmission between the Host andfdster workstation, then
it may be necessary to select another character tsed to signal the
workstation to enter the menus.

When the NONE option is selected, it is not possibte enter the menus
from the comm ports, nor is it possible to reboothe workstation with
the *R character.
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Chapter 5

Configuration Menus

Menu 3. System Menu Time (hhmmss) Current time —This is one method of setting time in the
Parameters workstation. Notice that the time shown is the tilme menu was entered.

Date (yymmddw) Current date —This is one method of setting the date and
day of week in the workstation. The date must kiered in year, month, and
date order. The “w” represents the day of the wéglnday = 1 through
Saturday = 7).

Menu Password 0-9999 When this is non-zero, the workstation user will
be required to enter this value before accessetonénus is allowed.

Note: For added security, the user will be shovampts for a 5-digit
password, even though only four digits configureslentered.

Clock Mode 1 - 35 (normally 7) —This is a value which contrtols the format
of the time on status displays. This does not affee BASIC “Time$”
variable. See Appendix | for the full list of fortsaand examples of each.

File Block Size —This value controls the size of the blocks whioh a
allocated for file usa@ Choices are:

256
512
1K
2K
4K

Menu 4: Bar Code The following is a description of those parametarsessed by pressing
Menu Parameters <ENTER> when the 4-Bar Code Menu is on the display.

Code30f9......... Enabled/Disabled

The workstation will auto-discriminate between cotigat are enabled. In
order for the workstation to even attempt to readde, it must first be
enabled. By default, only Code 3 of 9 is enabled.

Code 3 of 9 Check DigitsDisabled/Enabled
Enables check digit verification of all codes resthg Code 3 of 9.

(1 Bee the chapter on RAMfiles i the A-B VBASIC Program Development Manual.
5-8
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Menu 4. Bar Code
Menu Parameters (cont'd)

Chapter 5

Configuration Menus

Code 3 of 9 Mode

ASCIl ............ Full ASCII character set.

Normal Only. ....... Does not allow +$ to switch mode.
ASCII Only......... Does not allow -$ to switch mode.
Codel 2-0of -5....... Disabled/Enabled

Used to enable Interleaved 2 of 5.
| 2-of-5 Check Dgts. . Enabled/Disabled

| 2-of-5 Length
This command enables and disables the | 2-of-3 labgth checking. There
are three types of label length checking:

n=0
| 2-0f-5 symbols can be of any (even) length betw&and 32 digits,
inclusive.

n>=3andn<=32

Only symbols of length n will be read. If an oddueof ‘n’ is specified, it
will be incremented to the next even integer sinzef-5 symbols must
have an even number of digits.

n =33
Then the symbols can be either 6 or 14 digits long.

Codabar..........| Disabled/Enabled
Used to enable Codabar.

Code128.......... Disabled/Enabled
Used to enable Code 128.

UPC ............. UPC/EAN/JAN, UPC only, or Disabled
Used to enable UPC, European and Japanese Codes.

UPC Supplement . . . None, 2-digit only, 5-digit only, or 2 and 5
Enables reading of the 2 or 5 digit supplemenhgostandard UPC code.

Bar Header ........ None or STX
This selects a header to be sent in front of bdeseovhich are SENT IN
STANDALONE MODE ONLY. By default, no header is sent

Bar Trailer ......... CR, NONE, ETX, or TAB
This selects a trailer to be placed on the enchofdles which are sent in
STANDALONE MODE ONLY. By default a carriage retuisisent.

BarEcho .......... Enabled/Disabled
This enables the echo of bar codes to the displISTANDALONE MODE
ONLY.
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Menu 5: Read Only Menu The Read Only Menu displays the following informati

1-ROM configuration, version and date

2-RAM side

3-Serial Number

4—Program Load Status — i.e. never loaded or retaeied

Menu 6: Diagnostics The diagnostics provided in the firmware of the katation allow testing of
Menu Parameters the internal hardware, as well as many devicesiwmay be attached to the
workstation.

The following are specific diagnostic tests witle ilentifier for each:

1-Kbd/Laser Test

2-Display Test

3-Dest. RAM Test

4—Cont. RAM Test

5-Comm Tx Test

6—Comm Rx Test

7—Comm Loop Test

8—Aux TX Test

9—Aux Rx Test
A—Aux Loop Test

B-RS485 Blk Rx (Block Receive)
C-RS485 Blk Tx (Block Transmit)
D-RS232 BIk Rx (Block Receive)
E-RS232 Blk Tx (Block Transmit)
F—Lamp Test
G—Reset Powerup

H—Reset Unit to Factory Defaults
* —Internal Use Only

Use the <IN>: key to scan forward and the <OUT> kegcan backwards,
or use the number/letter of the test to seledtéctly. Press <ENTER> to
start the test. <EXIT> stops most tests.
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Menu 6. Diagnostics
Menu Parameters (cont'd)

Chapter 5
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1-Keypad/Laser Test

This diagnostic test is used to check the keypaldoan code inputs of the
workstation.

Keypad Test —To test the keypad press each key, which shotid tcthe
display. The keys cause the following display eshoe

Q echosq W echosw E echose R echosr
T echost Y echosy U echosu I echos i
O echoso P echosp A echos a S echoss
D echosd F echosf G echosg H echosh
J echos j K echos k L echosl echos :
Z echosz X echos x C echosc V  echosv
B echosb N echosn M echosm ? echos ?
1 echos 1 2 echos 2 3 echos3 4 echos 4
5 echos 5 6 echos6 7 echos7 8 echos 8
9 echos 9 0 echosO IN echos + OUT echos -

Each alpha key described above will echo a Capédliversion of the letter
pressed when the key is pressed concurrent widsioig the SHIFT key.

Some keys echo different characters when presseaigent with either the
SHIFT or Alt keys. These are described below:

Key ., . 2?2 1 12 3 45686 7890
SHIFT ” * [/ () 1 2 3 45 6 7 8 9 0
Alt " <> @] { ~} & | _
Key IN ouT ENTER
SHIFT  + — =
Alt $ % #

Alpha keys pressed with the Alt key produce Coreter codes.

The following six keys do not echo but produceftiilowing effects:

CLEAR ..........1 clears the display and starts placing input charact
at the home position.

LEFT ARROW ..... backs up the cursor by one position.

RIGHT ARROW ... advances the cursor by one position.

SPACE ........... inserts a space character and advances the cmesor o
position.

ENTER ..........| places the cursor at the left most position of the
display line it is currently on.

EXIT ............ will terminate the test.
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Menu 6: Diagnostics Laser Test —All bar codes scanned will be echoed to the disfifehis test

Menu Paranmeters (cont’d) was selected from the keypad) or to the comm lirthié test was selected
from the comm line). When a bar code is scanneddétoded data appears
on the top line of the display. The bottom linglwd display will indicate the
type of code read (ie — Code 3 of 9) and the tyfEanner used (laser or
wand). If an error occurs, any one or all of theeé following errors may
appear on the second line of the display:

LRC error!
N Parity errors!
Timeout!

Press <EXIT> to terminate the test.

2-Display Test

If <ENTER> is pressed while 2—Display Test is oe tlisplay, the display
test will be activated. All characters that cangiloly be displayed will be
displayed.

This test repeats indefinitely until the <EXIT> kisypressed.

Press <EXIT> to terminate the display test.

3—Destructive RAM Test

Note: This RAM test is identical to the test which ismrhen the
workstation is reset to factory defaults.

The third diagnostic is a destructive test of all RM. Since selecting this
test will reset the workstation, the following mags is displayed before the
test is started:

Unit will reboot
after test

Enter to start
Clear to quit

If you do not want to run this test, press <CLEARHbjch will cause
3-Destructive RAM Test to be displayed. PressinXIF& will then return
to the Network Menu selection point.

5-12
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If you press <ENTER> the 3—-Destructive RAM Test wé started. The test
is an exhaustive test of all RAM. It measures a&stisd all RAM using
memory to memory transfers, testing 48 at a tinub-t8sts include 00, FF,
55, AA, and AD.

The display will show the progress of the test. Tdeline of the display
shows FULL RAM Test. The lower line shows the pesgr of the test.

It is followed by the ALIGNMENT which verifies that byte stored at a 4K
boundary address can be fetched using the samesaddihis test also
checks for high address line failures by checkirgunique contents of each
4K block.

The sub-tests are:

OOandFF.......... Check the ability to store Zero and one bits.
55and AA ......... Ensure that adjacent bits are not “pairing”.
AD .............. Stores and checks a pattern from 0 to 254. This

skews the data in memory (from the 256 byte
alignment) and checks for low address line failures

Failure of the low RAM test halts the workstatiarcanditionally. The
failure of the other two tests at powerup is ntdlfd.e., the workstation will
run with whatever memory is available.

4-Continuous RAM Test

This is the same as the previous RAM test, exdegitit will run

continuously. This continues until an error ocaurshe workstation is
powered off, and then on. This test will erasedbwtents of all RAM. Since
this test also destroys the contents of all RAMsthmessages are displayed:

Unit will run
test forever

Enter to start
Clear to quit

If you do not want to run this test, press <CLEARHjch will cause
4—Continuous RAM Test to be displayed.

Pressing <EXIT> will then return to the Network Meselection point. Press
<ENTER> to start the test.
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Menu 6: Diagnostics As the test runs, the display will show the progrefsthe test. The top line of
Menu Parameters (cont’d) the display shows FULL RAM Test. The lower line sisathe progress of the
test.

Note: The ONLY way to stop this test is to disconneet power from the
workstation; then reapply power.

5-Conm Transmit Test

When Enter is pressed while 5-Comm Transmit Testidsving on the
display, the following prompt appears on the digpla

DTR: ON CD: ON

Pressing <IN> will turn on DTR.
Pressing < - (LEFT ARROW) will turn off DTR.

For any communications to occur, Data Carrier Dgie€D) must be high.
Any data transmitted to the workstation through@@MM port will be
echoed to the display. For example, if another wtation is placed in
“COMM Transmit test” and is connected via null mod® the device in
“COMM receive test”, the following test pattern ile received:

0123456789 —<The quick brown fox jumped over th
lazy dog.— 9876543210 <carriage return> [<faex>]

The line feed is optional and is sent only if then@n CRLF parameter has
been enabled (in the Comm Port Menu). The bottamdif the display will
show:

DTR: ON CD: ON

The pattern is sent continuously until the <EXITeyks pressed.
Pressing <EXIT> will terminate the test and disgiayComm Transmit Test.

Note: This test will not operate on a workstation whiglcurrently set up as
a Submaster, Alternate Submaster or Concentrator.
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6-Comm Receive Test

When Enter is pressed while 6-Comm Receive Testtaging on the
display, the following prompt appears on the digpla

DTR: ON CD: ON

Pressing <IN> will turn on DTR.
Pressing < - (LEFT ARROW) will turn off DTR.

For any communications to occur, Data Carrier Oigfe€D) must be high.
If DCD is high, and another workstation has bednseun Diagnostic
5-Comm Transmit Test, the following test patterii e received through
the communications port (single 80 column line):

0123456789 —<The quick brown fox jumped over th
lazy dog.— 9876543210 <carriage return> [<faexl>]

While operating this test, characters received balechoed to the top line of
the display. The bottom line displays:

DTR: ON CD: ON

Pressing <EXIT> will terminate the test and dispfayComm Receive Test.
Note: This test will not operate on a workstation whigkturrently set up as
a Submaster, Alternate Submaster or Concentrator.

7—-Comm Loop Test

When Enter is pressed while 7-Comm Loop Test isveigpon the display,
the following prompt appears on the display:

DTR: ON CD: ON

Pressing <IN> will turn on DTR.
Pressing < - (LEFT ARROW) will turn off DTR.

The Comm Loopback test is used to verify properratpen of the
communications line. The same pattern used byr#msinit test is sent, and
the test expects to receive this pattern from tmeruo line. To use this test, a
LOOPBACK PLUG must be made or acquired.

5-15

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



Chapter 5

Configuration Menus

Menu 6. Diagnostics
Menu Parameters (cont'd)

5-16

To make an RS-232 loopback plug, use a 9-pin fealennector.

Jumper pin 2 to 3 (TxD to RxD)
Jumper pin 7 to 8 (RTS to CTS)
Jumper pin 6 to 4 (DSR to DTR)

In addition, Data Carrier Detect (DCD) must be high
To make an RS-422 loopback plug, use a 9-pin feialennector.

Jumper pin 3 to 2 (TxD + to RxD +) through a 1K ofesistor
Jumper pin 1 to 4 (RxD-to TxD-) through a 1K otewistor

The 1,000 ohm resistor is placed in-line betweea é&eceive and Transmit
pin to simulate a 1,000 ft. length of cable.

Install the loopback connector into the communaadiport of the
workstation BEFORE starting this test.

Once this test is started, the upper line of tispldy should show the
transmit pattern flashing past. If a characteost,lthen the display will
freeze. This indicates a test failure. If a chamaid substituted, a beep will
sound and the display will pause for 3 secondsinigosharacters is
indicative of a hardware error occurring in thetuni

The keys 1 through 9, <ENTER>, <CLEAR>, <RIGHT ARRS, <IN>
and <OUT> will be transmitted to the comm line.

Pressing <EXIT> will terminate the test and disgdayComm Loopback
Test.

Note: This test will not operate on a workstation whiglcurrently set up as
a Submaster, Alternate Submaster or Concentratis.tést CANNOT be
selected from the comm line.

This test can also be used for remote loopbackigira modem for
checking the integrity of a modem line. In thisesasharacter substitution
errors may occur occasionally.

8-Aux Comm Transmit Test

When Enter is pressed while 8—Aux Comm Transmit iBeshowing on the
display, the following prompt appears on the digpla

DTR: ON CD: ON

DTR cannot be toggled OFF.
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Pressing <ENTER> will transmit the following tesit{ern through the
communications port to the Host computer (single@dmn line):

0123456789 —<The quick brown fox jumped over th
lazy dog.— 9876543210 <carriage return> [<faexl>]

The line feed is optional and is sent only if thex"AComm CRLF parameter
has been enabled (in the Comm Port Menu). The finditee of the display
continues to show:

DTR: ON CD: ON

The pattern is sent continuously until the <EXITeyks pressed.

Pressing <EXIT> will terminate the test and dispgayComm Transmit Test.

9-Aux Comm Receive Test

When Enter is pressed while 9—-Aux Comm Receive (Past Rx Test) is
showing on the display, the following prompt apgeam the display:

DTR: ON CD: ON

DTR cannot be toggled OFF.

If another workstation has been set to run Diago@stComm Transmit
Test, the following test pattern will be receivadaugh the communications
port (single 80 column line);

0123456789 —<The quick brown fox jumped over th
lazy dog.— 9876543210 <carriage return> [<faexl>]

While operating this test, characters received balechoed to the top line of
the display. The bottom line continues to display:

DTR: ON CD: ON

Pressing <EXIT> will terminate the test and re-tigP—-Aux Rx Test.
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Menu 6. Diagnostics A-Aux Comm Loopback Test

Menu Parameters (cont'd) , _ _ _
When Enter is pressed while A~AUX Loop Test is simgwon the display,
the following prompt appears on the display:

DTR: ON CD: ON

DTR cannot be toggled OFF.

The Aux Comm Loopback Test is used to verify progeeration of the
communications line. The same pattern used byrémsinit test is sent, and
the test expects to receive this pattern from tmeru line. In order to use
this test, a LOOPBACK PLUG must be made or acquired

To make an RS-232 loopback plug, use a 9-pin feDalennector:
Jumper pin 2 to 3 (TxD to RxD)
To make an RS-422 loopback plug, use a 9-pin feDalennector:

Jumper pin 3 to 2 (TxD + to RxD +) through a 1K ofesistor
Jumper pin 1 to 4 (RxD— to TxD-) through a 1K olesistor

The 1,000 ohm resistor is placed in-line betweah é&eceive and Transmit
pin to simulate a 1,000 ft. length of cable.

Install the loopback connector into the communaaiport of the
workstation BEFORE starting this test.

Once this test is started, the upper line of tispldy should show the
transmit pattern flashing past. If a characteos, Ilthen the display will
freeze. This indicates a test failure. If a chamaid substituted, a beep will
sound and the display will pause for 3 secondsingosharacters is
indicative of a hardware error occurring in the katation.

The keys 1 through 9, <ENTER>, <CLEAR>, <RIGHT ARRS, <IN>
and <OUT> will be transmitted to the comm line.

Pressing <EXIT> will terminate the test and dispfeyAux Comm
Loopback Test.
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B-RS485 Block Receive

This RS485 Block Receive Test is used in conjunciiith diagnostic test
C-RS485 Block Transmit to test the cabling intggoit the network.

When this test is enabled, the following appeartherdisplay:

Rx=nnnnn ERRS=nnnnn ——contents of a block

The Rx indicates the number of blocks receivecdhig/workstation, the
ERRS indicates the number of errors encountered.

If the Rx count does not change on the displan the cable is probably
not connected, is shorted or has a break.

If the Rx Error count is more than 1% of the reediblocks (Rx count), then
there are cabling problems present which must ecied for proper
operation of the network. See Chapter 2. Thisisegrminated by pressing
<EXIT>.

CRA85 Block Transmit

This RS485 Block Transmit Test is used in conjwrcttivith diagnostic test
B—RS485 Block Receive to test the cabling integoityhe network. It causes
a continuous stream of test records to be transtnittit the RS-485 port of
the workstation on which it is running.

Other workstations may be placed in RS485 BlockeRecmode in order to
verify that the cabling between the workstationsest are properly wired,
connected and are functioning. When this testéblenl, the following
appears on the display:

Tx=nnnnn ERRS=nnnnn ——contents of transmitted bleek—

The Tx indicates the number of blocks transmittedhiis workstation, the
ERRS indicates the number of ERRS encountered.
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The following is a cable verification procedure:

Place the workstation at the Master’s location Rf8485 Block Transmit
test mode (Diagnostic Test C).

As you install each workstation, place it into RS48ock Receive mode
(diagnostic test B). If the receiving workstatiomed not show the test block,
it is indicative of a cable fault. Correct any @fdults before proceeding.

Always work your way out from the Master workstatiinstalling
workstations further and further away as you pregjre

After all workstations on the network are in plaeerify that every one is
receiving the test message.

Place the Master workstation into RS485 Block Rex&tst mode
(diagnostic test B), and place the workstatiorhatrhost remote position in
the network into RS485 Block Transmit mode (diagiecdgst C). Once
again, verify that all workstations are receivihg test block. Remember
that only one workstation on the network can eweiniBlock Transmit
mode.

Pressing <EXIT> will exit the Block Transmit mode.

Note: This test must never be performed on a networkadipg in an actual
application. All other network activity must ceaghile this test is being run.
D-RS232 Block Receive

This test, and its counterpart, the RS232 Block3imait must be used only
with asynchronous modem lines. It is used for ngstihe Concentrator to

Submaster connection ONLY.

When this test is enabled, the following appeartherdisplay:

Rx=nnnnn ERRS=nnnnn ——contents of a block

The Rx indicates the number of blocks receivediyyworkstation, the
ERRS indicates the number of errors encountered.

If the Rx count does not change on the display) the cable is probably not
connected, is shorted, wired incorrectly or haseak If the Rx Error count
is more than 1% of the received blocks (Rx couhgn there are cabling
problems present which must be corrected for properation of the
Concentrator to Submaster link. See Chapter 2.

This test is terminated by pressing <EXIT>.

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



Menu 6. Diagnostics
Menu Parameters (cont'd)

Chapter 5

Configuration Menus

E-RS232 Block Transmit

This test and its counterpart, the RS232 Block Reamust be used only
with asynchronous modem lines. It is used for ngsthe Concentrator
Submaster connection ONLY.

This test causes a continuous stream of test ret¢oroe transmitted out the
RS-232 port of the workstation on which it is rumgi

The workstation at the other end of the Concentf@ttmaster connection
must be placed in RS232 Block Receive mode in dadeerify that the
cabling between the workstations in this test apprly wired, connected and
is functioning.

When this test is enabled, the following appeartherdisplay:

Tx=nnnnn ERRS=nnnnn ——contents of transmitted bleek—

The Tx indicates the number of blocks transmittedhis workstation,
ERRS indicates the number of errors encountered.

What follows is a cable verification procedure:

Place the workstation at the Concentrator’s locaitibo RS232 Block
Transmit test mode (Diagnostic Test E).

Place the Submaster workstation attached to the€rator into RS232
Block Receive mode (Diagnostic Test D). The Subarastould show the
test block being received. If the block does nepliiy the count of received
blocks, it is indicative of a cable fault. Correety cable faults before
proceeding.

Place the Submaster workstation into RS232 Bloekdimit mode. Now
place the Concentrator into RS232 Block Receivenesle. The
Concentrator workstation should show the test blmikg received. If the
count of received blocks is not displayed, it dicative of a cable fault.
Correct any cable faults.

Pressing <EXIT> will exit the Block Transmit mode.

Note: This test must never be performed on a networkating in an actual
application. All other network activity must ceaghile this test is being run.
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FLanp Test
If this test is selected, it will turn on, one hyey each of the keypad LEDSs.

After all the lights are on, the workstation wigitarn to the G—Lamp Test
Menu and the LEDs will return to off.

GReset Powerup

When the Reset Powerup Test is entered, it rellbetsorkstation, causing
the workstation to go through the entire power-eguence exactly as if
power had been removed, then re-applied.

H-Reset Unit to Factory Defauits

When <ENTER> is pressed while Reset Unit to Facifaults is on the
display, it causes all of the workstation paransgtétose described in the
Network, Comm and Bar Code menus, to be reseetavtly they were set
when the workstation left the factory. This is patarly helpful when
attempting to track other problems, as the factiefiaults are a known
starting place from which to work. Refer to Chagidor default values.
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Chapter Objedives This chapter describes most of the operations riymsed in the set-up and
maintenance of a network. It also includes dedongtof some methods
used in discerning correct operation. Some of these

* verifying proper operation

* removal of a Master or Submaster from the network
® changing a workstation into a Master

* removal of a Normal workstation from the network

® adding a Normal workstation to the network

Default Configuration — The major factory default settings are:

Parameter Value Configuration Menu
Terminal Number:. .. O ................ Network
HostPort:.......... COM ............. Network
Terminal Type:...... Normal ............ Network
Lower Poll Address. . 1 ................. Network
Upper Poll Address. . 99................ Network
Offline Cycle ....... 40 ... Network
Max Net Retries. . . .. 100 ... o Network
Comm Port Mode:... Polled............. Network
CommBaud Rate.. .. 9600.............. Comm Port
CommDataBits:.... 7................. Comm Port
Comm Parity: ...... Even .............. Comm Port
Comm Stop Bits:.... One............... Comm Port
Comm CRLF: ...... Disabled ........... Comm Port
CommEcho: ....... Disabled . .......... Comm Port
Sync Count:........ 0 (Remains 0 always) Comm Port
Aux Baud Rate:. .. .. 960Q.............. Comm Port
Aux Parity: ........ Even ............. Comm Port
Aux CRLF: ........ Disabled .......... Comm Port
Aux Echo: ......... Disabled .......... Comm Port
CommMenuChar.... None............. Comm Port
Menu Password. . . . . Q................ System
Clock Mode . ....... T System

File Block Size. . .. .. 256. ... . . System

Bar Code Symbology. Code 3 of 9 Enabled.  Bar Code
all others Disabled

The workstation will be reset to these settingsm@gtion H — Reset to

Factory Defaults is selected from the Diagnostieni(Menu 6)
6-1
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Verifying Proper Each workstation is capable of displaying inforrmatihich can be used to
Network Operation ascertain if it is operating correctly. The Netw&tatus display for
workstations that are online are:

cc—nn READY Normal workstation

ONLINE normal operating display

cc—nn READY Master workstation

ONLINE M] normel operating display

cc—nn READY Submaster workstation

ONLINE [SM] normal operating display

cc—nn READY Alternate Master

ONLINE [A] normel operating display

cc—nn READY Alternate Submaster

ONLINE [AM] normal operating display

cc—nn READY Concentrator

ONLINE [C] normal operating display

00 READY Workstation standalone mode

TERMINAL normal operating display

cc—nn READY Gateway

ONLINE [C] normel operating display

Note: Since the program has complete control of thelalsthe status
message will only be present when no program igeaot if ENTER/OUT
has been invoked.

Note: On the displays shown in this manual:

cc = Master or Submaster |.D. number
nn = Workstation [.D. number

6-2
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If the Master is physically removed from the netidails to function, or the
Host stops communicating, then a Master is consédlegmoved from the
network. No data can be received by the Host timilproblem is remedied.

If the problem is that the Host has stopped comoatian, there is a
possibility that the problem lies with the Hostthft is indeed the case, the
solution of the problem is also with the Host, ahduld be addressed there.

In some cases, the Host will stop communicatingtdueproblem with the
Master, even though to outward appearances, theeMadine. Substitution
of another workstation to act as Master will usuahow whether the
problem is with the Master Workstation or the H&ste the section on
Instituting a New Workstation as Master.

Alternate Master in Place — If an Alternate Mastas already been selected
and established as an Alternate Master on the miettieen it will begin
operation at any time from 90 to 120 seconds #fieoriginal designated
Master became inoperable.

When the alternate Master begins operating asaheMiaster, it will briefly
display:

cc—n READY
ONLINE [M]

where cc is the Master number if this workstat®a Submaster, and nn is
the workstation ID.

Notice that all of the workstations attached te tiaster (or Submaster) will
change their Concentrator or Master number to spoed to the new
configuration.

Host/Alternate Master — The Host computer musteaely to accept data
from the Alternate Master or else the workstationghe network will
continue to accept transactions only until theirmoey is filled. They will
then stop functioning.

No Alternate Available — If no alternate Mastenisilable to take over the
role of Master, then the group of workstationsdtead to the offline Master
will also go offline after about a minute. Whenttbacurs, each of the
workstations will display:

nn READY
OFFLINE
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Instituting a New If the network is not operating, then adding a Master to the system
Workstation as Master involves the following steps:

1. Disconnect the cables from the ‘old’ Master

Remove the ‘old’ Master

Attach cables to the new workstation

Configure the new workstation as a Master (saedi@aration Menu)

Set the communications parameters from thenligbur site parameter
list for a Master (see Communications Menu)

aprwDn

Before becoming active, the new Master will wait#domoment to make sure
that no other workstation is currently acting assida During this time,
when 1-Network Status is entered, the Master usjpldy:

nn READY
OFFLINE M]

As soon as the new Master comes online, it's dispitl change to:

cc—nn READY
ONLINE [M]

where cc is the Concentrator or Master numberanid this workstation’s
number.

Note: Under polled mode the Master Workstation will aotually go online
until it receives a poll from the Host.

Removing a Workstation When a workstation is removed from the networkf becomes inoperable

fromthe Network for whatever reason, there may be approximatelgec®nd pause in
network operations. This occurs because the Maskes multiple attempts
to get data from the (now) absent workstation kefostops trying.

When several workstations are removed from the ortat the same time,
the pause will be 2 seconds x number of workstatremoved.
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Adding a Workstation When a workstation is first added to the netwirkay not immediately be

to the Network recognized by the Master. This recognition may takéo a minute. During
this period, when 1-Network Status is entered, &kstation not yet
recognized by the network will display:

nn READY
OFFLINE

As soon as communications are established, théaglishanges to:

cc—nn READY
ONLINE

If the workstation does not come online in appradiely 1 minute, the
cables should be checked. This can be done quagkbubstituting a known
working workstation at the questionable positidrihé cabling is fine, then
check the site parameter list for this workstatiderify that the parameters
are set correctly.

Any attempts to load application programs into wdlial workstations
should not be attempted until the ONLINE messagebieen received from
that workstation. Premature attempts at downloadipgogram can result in
nothing being loaded into the workstation.

Visual examinatioin of the 7—Program Load Statspldly should show
whether a program has been loaded properly.

Network Problems Network problems usually fall into one of the fallimg categories:

Configuration error . ... This is usually a duplicate station number, but
can be caused by configuring two Masters and
starting them at the same time.

Cablingerror ......... The most common error is caused by switching
polarity of the network wires. Other errors
include: cold solder joints, improper grounding,
excessive induced noise and failure to set the
Terminator switch on one AND ONLY ONE of
a string of workstations.

Workstation malfunction The most likely workstation malfunction which
can effect network operation is a workstation
which contains an improperly operating RS-485
line driver. Such a workstation can render the
entire network inoperable until it is located and

removed.
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Network Problens (cont'd) Once the application programs have been loadedfietoetwork
workstations, it may not be possible to see theeistdisplay, making it even
more difficult to recognize and solve network peyhk. When tracking
network problems, liberal use of the ENTER/OUT keynbination to cause
brief display of the workstation status can be fudlp

Workstation Status The following is a collection of displays which miag helpful in identifying
(and solving) some network problems.

cc—nn WAIT

This workstation is waiting ONLINE to be polled.

When this appears on the display, the data menfaheavorkstation is full
and it is trying to send a transaction to the Hiost,has not been polled. This
should only occur for very short periods of timesd than a second).

If waiting occurs for as long as a minute, the vetekion will go into offline
operation.

If waiting occurs on a sporadic basis, then cabiivay be the problem. Some
intermittent cable problems have been discoverdzttthe cause of sporadic
waiting. Verify that the Terminator has been setither end of the string in
guestion; check individual cable connectioins takstations and verify that
all workstations are operating.

If WAIT appears for more than a few seconds onlsirduyour peak usage
time, then too many workstations may be tryingandstoo much data to a
single Master. If this problem continues or worsemssider laying out a
network with more than a single backbone (see ehaypt Network Design).

nn READY The Master has stopped
OFFLINE polling this workstation

This indicates that the station is only able toestoformation in its local
memory, instead of sending data on to the Madteiillldo so until either
the Master begins communicating again or the merbecpmes full.

nn FULL The memory of this workstation
OFFLINE is full and offine

6-6

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



Workstation Status (contd)

Chapter 6

Operating Procedures

Wait for the Master to come back ONLINE. If it iSNDINE, and all the
other workstations are ONLINE, a then check thdesafor this workstation.
Replace the workstation if no cabling problem cardzated. If all other
workstations are ONLINE, and the one unit remaif&0ONE, and the
cables do not seem to be at fault, the problendcoelwith the network port.

To avoid losing data which may be in the unit, perf the following steps:
1) remove the workstation from the network, 2)rmect it to an individual
power source and configure it as a Master, 3) Bstabommunications with
it through its communications port, and 4) dumpastents via the Host
communications. Run the network diagnostics (teah® E) on the
workstation to verify that the problem is the netivport.

nn—nn READY The Master has not been able
OFFLINE [M] to communicate with the Host

The Host has turned off this Master workstatiorsegding it an XOFF. The
workstation will not resume transmitting until @aeives an XON. There will
be no DSR or poll for at least 10 seconds. If tloisdition persists, and the
Master is ready to receive data, one way to cl@ardondition is to enter
then exit the menu mode (ENTER/IN, the EXIT). I€tbondition persists,
check the cabling. After that, check the Host’s oamication (both
hardware and software).

mm-nn READY The Concentrator cannot
OFFLINE [C] contact its Submester

Check the cabling to the Submaster. If the caliirgprrect, then verify that
both the Concentrator and the Submaster are s &ame baud rate. If the
problem persists, replace first the Concentraten tine Submaster to
identify the failed workstation.

nn READY The submaster cannot
OFFLINE [SM] contact its Concentrator

Use the same solution as described above.

00 READY This workstation has been reset
TERMINAL to factory defalits

If this was not specifically caused by changingwhekstation’s station
number, then there may be something wrong withvtloikstation.
Reconfigure the workstation and let it continueperate in service. If the

workstation resets again, remove it from use and geback for service.
6-7
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Chapter

Network Design

Networks of 32 Designing a network to connect fewer than 32 wattisns is fairly straight

Workstations or Less forward: select the best place for the Master Watlan to be, and then run
one single multi-dropped twisted pair cable throeghh workstation
location. The “Master” workstation is the workstatiwhich communicates
to the host.

A simple network Configuration follows:

Fgure 7.1
Sinple Network Configuration

HoSl e M—— WV NNV

W  Workstation == Indicates RS-232
M  Master —— Indicates RSS-485 backbone

No more than 32 workstations can be connectedetedime network cable.
If more than 32 workstations are required, seanthe section.

The last step of this network is to compare theaaable distances between
each workstation with the distances described iapBir 2.

Note: All references to RS-232 should be understoodeaamiRS-422 if the
workstation’s COM1 port was ordered as RS-422.

Network Installation of Installing a large network of workstations invoh@mnecting together

More than 32 Workstations smaller networks. Up to 31 smaller sub-networks tmaattached to form a
large network. Each sub-network, in turn, may ciontgp to 32 workstations.
The network which connects all of the sub-netwasksalled the ‘backbone’
network. Each sub-network is referred to as autaby’ network. A
maximum of 1024 workstations may be connectedimféishion. There are
instances where a tributary network can improvéoperance even when
fewer than 32 workstations are on the network.

The workstation which is attached to the host ifigoired to as the
“Master”. Each workstation on the backbone netwbgt connects to a

tributary network is configured as “Concentratdrhe workstation on the
tributary which attaches to the Concentrator idigoned as a “Submaster”.

7-1
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Network Installation of All of the workstations, including Masters, Conaadrs and Submasters,

More than 32 Workstations are standard workstations which have been confibfametheir individual

(oont’d) roles in the network. A configuration parametechgnged to allow any
workstation to adopt a new role in the network.lEaorkstation is capable
of operating in both a data collection and datarmomications mode.

An example of a large network configuration follows

Foure 7.2

Large Network Conffiguration
W
wow
woow
lsl ]

|
HOSt e M—W—C—W—C—W—C—\W-W-C—C—W
| |

lS S S
woow W
woow W
woow

W

Key.: W Workstation — Indicates RS-232 connect
S Submaster ——  Indicates RS-485 backbone
C  Concentrator | Indicates a tributary
M  Master

A workstation which is being used as a Master, @atrator or Submaster
can perform data collection functions even whilevisg in the
communications network.

Note: All references to RS-232 should be understoodaamRS-422 if the
workstation’s COM1 port was ordered as RS-422.
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Fault-Tolerant Networks

When installing large networks, you should consi@elundant
communication links in order to protect against ketation failures. This
involves establishing certain workstations as “Aitde Masters” and certain
workstations as “Alternate Submasters”. Configuangrge network with
Alternate Masters will allow the Alternate workstet to take over
communication operations if the designated Mastepmes inoperable or is
removed from the network. An Alternate Host progidiell redundancy for
collection in the event of a host failure.

A large network configuration with Alternate Masteould look like the
following:

Foure 7.3
Large Network Configuration with Altermnate Masters
W
wooow
-
I

S S
| |

" W A
I I I
W W W
I
W
Key.: W Workstation - |ndicates RS-232 connect
S Submaster —— Indicates RS-485 backbone
C  Concentrator I Indicates a tributary
M  Master
A Alternate

Note: All references to RS-232 should be understoodegamiRS-422 if the
workstation’s COM1 port was ordered as RS-422.
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Extending Networks
Over Phone Lines

It is possible to configure a network which spanatiple buildings, outposts
or sub-stations located at remote sites. Switcid-(p) or leased telephone
lines (also referred to as ‘Common Carrier’) carubed with asynchronous
modems to provide communications for such a network

Asynchronous short-haul modems may be used to éxitennormal RS-232
communication distance from 100 feet to as mucteasral miles. The only
modem recommended for networks over dial-up telepHimes is a 212-A
compatible modem«

To use modems for communications between a Coratentind Submaster,
the workstations must have the RS-232 communicafiant and a modem
cable connected for TXD, RXD, RTS, CTS, DSR, DTR &ROUND (see
Chapter 2). The COMM BAUD RATE parameter must banged from
9600 baud to whatever baud rate is correct for yoogiem. As soon as the
modems establish communications between themsilggemote system
will be ready for use.

A Concentrator which has not yet been connectednaidem to the
Submaster will display:

mm-nn READY/ONLINE [C] ?

When the Submaster does respond, the ? is remodsitiay:

mm-nn  READY/ONLINE [C]

(DA “Hayes-compatible” modemis a good choice.
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Extending Networks The following is an example of a network extendiregoss a Common
Over Phone Lines (cont'd) Carrier.

Foure 7.4
BExtending Network Acrass Common Ca;rrier
Backbone Tributary
Network Network
W
I
Me—— HOST w
I I
W w
I I
W w
I I
Commm——’ TO0EM modem S
| T |
W w
| Telco
"
Key: W Workstation - |ndicates RS-232 connect
S Submaster —— Indicates RS-485 backbone
C Concentrator
M  Master

The extension of a network across telephone linaesists of placing a
modem on one side of the line to connect with tbadentrator, and placing
the other modem on the other side to connect WalSubmaster.

Fgure 7.5
Bxtending Network Across Cormmon Ca;rrier
Backbone Tributary
Network Network
w
I
w w
I I
HOST G modem modem S
| I I |
= "
cove comi Teloo |
w
Key.: W Workstation — [Indicates RS-232 connect
S Submaster — Indicates RS-485 backbone
C Concentrator
M  Master
G Gatenay
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Chapter '
o

Host Communications

Network Status Records The Master workstation sends notification to thestHif any change of status
in the network. Usually these status records inditizat a workstation which
used to be communicating with the Master has béswmrnected.

Status records consist of a 10-character prefigriesi below. However, all
status records carry 00 as the transaction number.

The ten character transaction prefix is explaimethé following:

cessrrggtt Station number of the Concentrator or Maste
ccsgrqqtt Station (workstation) number

ccssrqatt Number of retries required to transfer the réco
ccssrgqtt Sequence number used internally by the network
ccssrrqdt Transaction number containing the SEND

In addition, a two-letter code follows the prefbhese codes are referred to
as Network Diagnostics. The codes are:

ON  WORKSTATION ONLINE: the workstation indicated byeth
Concentrator/ID and workstation number has jushlatached to
the network. The Host may need to set up a nevgadion
configuration for this workstation.

OF WORKSTATION OFFLINE: the workstation indicated by
Concentrator/ID and workstation number has ceaseespond to
polling. The Master or Submaster reports this bl

MO ON-LINE: the workstation indicated has come on ksea Master.

CcoO Concentrator ON-LINE: the workstation indicated kbame on line
as a Concentrator.

SO Submaster ON-LINE: the workstation indicated hasmemn line as
a Submaster.

DU DUPLICATE: the Master has detected a station witluglicate
station number attempting to act as a Master. VIS Tbe
corrected before network operation.

AO Alternate OVERRIDE: this Master has detected anotferkstation
that is operating on the same network that hasadlenstation
number than this one. This message indicateshisatvbrkstation is
giving up control and turning itself into an Alterte.

8-1
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Network Status Records
(cont'd)

8-2

NF NO FORWARD: the addressed station cannot forwaed d¢iguested
information to a sub-network. It SOT a Concentrator.

ER ERROR: the transaction command contains some fo@nror or
the workstation has detected an error. The remawfdée record
contains text which indicates the contents of tnere

A sampling of network status messages the Hostlaexpect to see as this
network comes up would be:

Message Description
0101001100MO actual Master indicating it is ready
01020000000N backbone workstation 2 online
01030000000N backbone workstation 3 online
01040000000N backbone workstation 4 online
0104000000CO workstation 01-04 indicating it is anGmtrator
01050001000N tributary workstation 5 online
0105000000S0O tributary workstation 5 becomes Sulanast
05090000000N tributary workstation 05-09 online

As the number of Concentrators and Submasters@tveork increases,
more time is required for each of the workstationghe sub-strings to come
ONLINE. When installing very large networks with nyasub-networks, it is
advisable to set up the network with all the waaliehs in one room, and
observe just how long it takes for the last wortistes on the sub-networks
to come online.

When installing very small networks, set the upgosat lower polling
addresses (in the Main Menu), such that they ndyrasndow the
Concentrators in the network. This will reduce timéringing workstations
online, as the Master will not spend time polling fon-existent
workstations. For example, if a Master is connettenhly 2 Concentrators,
(Concentrators #4 and #5), then set the lowergutdress to 3 and the upper
poll address to 6.
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Using Retry Counts
for Network Diagnosis

Responses to
Network Directives

The middle pair of numbers in the status recotusrétry count, may be
used to diagnose improper cabling, or to identifyrkstations which may be
malfunctioning. Normally all retry counts should G@.

If the retry count has a non-zero value, then ¢oend following that prefix
had to be sent more than once in order for it &aclehe Master. If certain
workstations require retries on a frequent baken it is recommended that
the cabling be checked for these workstationsnéf workstation only is
registering consistent retries, consider swapgimgth another workstation
to show if it is cabling or the workstation whighthe cause of the problem.

If the number of retries shown in prefix becomesimgreater as the
workstations creating those records are farthen fitbe Master along the
network cable, then a faulty or poorly groundedeabsuspect. See the
Chapter 2 for information pertaining to cablingnéation and network
layouts.

The network directives are a set of commands wtdgchbe sent from the
Host to any workstation on the network. All respemare directed to the
Host, and take the form:

<10-byte prefix> ND <command letter> data

where:

10-byte prefix is the prefix attached to all records (as described
above)

ND appears in positions 11 and 12, and indicates a

Network Diagnostic

<command letter> is a single UPPER case character which identifies
the data which follows

data the useful portion of the response.
For example, the response to the <T directive aest for time) might be:

0808001400ND T 1743077788020506
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Network Directives

Requests may be sent through the network to penanous command
functions on the workstation.

These requests constitute a valid “poll”. For weakiens which are currently
using polled mode, any available record will benarded to the Host after
receipt of one of these network directives. Youstinftware must be able
to handle any data records which are transmittethglthe course of
network directives transmissions.

The following is a list of the network directivegith a one-line description
of what each does. Details on each individual nekwirective follow the
list.

These commands are of two principle types:

1. Requests for information
2. Commands

The way you can distinguish between these two tigobg observing which
way the arrow (bracket) points in the command.

< is a request for information
> is a command

The directives which start with a left angle bradleguest information from
the workstation.

<D shows contents of front panel display

<E shows last language error message

<R shows last RESET error message

<S shows serial number and other status

<T shows date and time as set on workstation
<V shows firmware version and description

10-3:<xV

This request is made to workstation 3 attachedasten 10. The directive
<V asks to return the firmware version and desiciiptDirectives preface
with a left arrow (<) identifies a request for infeation. Right arrow
directives (>) indicate a command that requireaction. If the colon (:) is
replaced by an equal sign (=) then all subsequansfers will take place on
the specified workstation. For examplel@-3 =is entered, all directives
will only act on this workstation until another vikstation number is
specified.
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Network Directives (cont'd)

The directives which begin with a right angle bretck direct the
workstation to perform a specific action. Note thay data which is sent
along with the command must be preceded by a space.

>> A abort the currently running BASIC program
>> G restart an aborted program

>A  abort the test invoked by B directive

>C  output text to communications port

>c output text to aux communications port
>D  output test to unit display

>E erase the current menu password

>F reset the unit to factory defaults

>N Initialize the network

>R reboot the unit

>S save the configuration

>T  setdate and time

>Z  zero the reset error and powerfail counters

Several of the network directives are intendedrftarnal use only, as
indicated in the detailed descriptions which folldkey have been included
here for completeness.

< D — Show Unit Display

Is used to request what is currently on the dispfahe workstation
addressed. In the example below, it is the states |

Directive: <D
Response: 0808001600ND D 8-8 Ready —Online [N§ ?

< E — Show Last Error Message

Requests the text of the last error message igsomthe language
interpreter at the workstation addressed.

Directive: < E
Response: 0808001600ND E ERROR 03 UNKNOWN AT 2550
TIME OF ERROR ... 1742478802056

< R — Show Last Reset Message

Request the text of the last ‘reset’ error messkigerecoverable “reset”
condition occurs, this message is automaticallyegsrd. The < R directive
can then be used to see it again.
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Network Directives (cont'd)

8-6

Directive: <R

Response:

0808001600ND R Reset 30 #1 00005017000000 [1E34F O
0808001600ND @ T1 PC =32DA SP =87D4 Regs = @0@O® 0000
0808001600ND 338F BC8B 0003 0013 0868 OC9E 6AA5 650F
0808001600ND . 83AF 646C 0380 0000 0000 0000 0000 0000
0808001600ND . 0000 0000 0000 0000 0000 0000 FFFF FFOO
0808001600ND . FFFF FFF FFFF FFFF FFFF FFFF FFFF FFFF

If a recoverable “reset” condition occurs, this sagge is automatically
generated. The < R command can be used to vigyaihaln the R line,
Reset 30 is the error number, #1 counts the nuofesets, the date/time
string follows. [1234] is the unit serial numbeidddF is the power fail
count.

In the @ line, is the task number, PC is the pnogeaunter, or top of stack;
SP is the stack counter and the values followipgesent registers BC, DE
and HL.

< S — Show Unit Serial Number

Requests the workstation to return its currentistand serial number. The
number appearing between [ ] is the workstatioatsas number. The size of
the workstation’s memory is next, followed by thember of reset errors and
the number of power failures.

Directive: < S
Response:
0808001600ND S [1234] 4K RS=1 PF=0

< T — Show Workstation Date & Time

Requests the workstation to show its date and fithe.string format for the
message response is the same as that used int fhien8anetwork directive
=T).

Directive: < T
Response:
0808001600ND T 174423518802056

<V — Show Firmware Version
Asks for the firmware version and description.

Directive: <V
Response:
0808001600ND V A-B VBASIC ABC
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Network Directives (cont'd)

> > A — Abort Currently Running A-B VBASIC Program

Terminates the program which is currently runninghee workstation. This
will also generate an error message back to théuish says: “BASIC
Error: Operator Abort xxxx: yymmddhhmmss”, wherexis the address at
which the program was aborted.

> > G — Restart an Aborted BASIC Program

A program which has been aborted using the > >tivark directive can be
restarted with this command. The program is restiaat the beginning, and
all variables can be assumed to be re-initialized.

> A — Abort Test

Allows the Host program to terminate the networkigenance test initiated
by the B command (described next).

> C — Send Text Out Comm Port

Causes the text which follows the command to bé @airthe
communications port of the destination workstatibthe symbol “&”
appears first in the text, no carriage return dloutput.

Note: Control codes cannot be directly sent, only phlgaharacters.
However, a backslash (\) is converted to a ageri@turn, a grave accent
(") is converted into an escape, and an up afrowis converted into a
linefeed.

Directive: > C text
Action: text specified is sent out comm port o$titeation workstation.

> ¢ — Send Text Out Aux Comm Port
Same as > C except it uses the aux comm port.

> D — Display Text on Front Panel

Causes the specified text to appear on the framtlghisplayof the indicated
workstation. If the symbol “&” is the first charactof the text, the display is
not cleared prior to displaying the text.

Directive: > D text
Action: text specified is displayed on front paokivorkstation.

Note: Control codes cannot be directly sent, only phlgaharacters;
however a grave accent (') is converted into an ESC
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Network Directives (cont'd) > E — Erase the Menu Password
Causes the menu password to be erased on theispeoifrkstation.

Directive: > E
Action: erases menu password.

> F — Reset to Factory Defaults
Causes the unit to be reset to the factory defaults

Directive: > F

Action: resets specified workstation to factory défaettings. Note that the
factory default for Terminal Number is 0, which Mithmediately
abort the Host communications protocol currentlyse, and will
put the terminal into Standalone mode. (You mayhaoable to
continue commanding the workstation.)

> N — Initialize Network

Gives the Host program the ability to tailor théwwmrk for throughput. It
contains three required numeric parameters inghge 0 to 255. They affect
the network activity only in workstations which anarrently serving a
network role, i.e., Master, Concentrator or Suberadthe network is
initialized after any (or none) of the parameteesraset. These parameters
are:

111 the lower polling address
uuu the upper polling address + 1
SSS the sync count (leave at 0 for Asynchronous aamizations)

The parameters are the same ones which are satdnyng the Main Menu
at the Keypad of a workstation. When the > N divects issued, the
network polling will perform in the manner specifiby setting these
parameters.

Directive: > N 111 uuu sss
Action: initializes network

> R — Reboot Unit
Causes the specified workstation to be rebooted.

Directive: > R
Action: reboots the specified workstation

8-8
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Network Directives (cont'd)

> T — Set Time
Causes the time and date in the destination waitistd be set to the value
provided as a parameter.

Directive: > T hhmmssnnyymmddw

Where: hh = hours
mm = minutes

SS = seconds

nn = 1/100 second
yy =year

mm = month

dd =day#

w = dayof week

Action: resets time and date in the destination wi@tion. The entire string
is mandatory. You cannot, for example, set onlytitne and leave
the date portion off, or the workstation’s datel Wwé set to zeros.
The “w” (day of the week: Sunday — 1) parameteh@yever,
optional: if ommited or specified in error, the kstation will
calculate and set its own day of the week.

> 7 — Zero Reset Error

Used to zero the reset error and powerfail courtrrihe designated
workstation. Intended for internal use only.

Directive: > Z
Action: resets the error and powerfail counters
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Introduction

What is Visual BASIC ?

Chapter ‘

What is BASIC?

The acronym “BASIC” stands for “Beginner’s All-purge Symbolic
Instruction Code”. It was designed as a programrtanguage for novice
programmers in the early 60's. In the 90’s, BAStT anks as one of the
most popular programming languages.

BASIC is used as a workstation programming langdagseveral reasons:

1. its ease of use
2. its wide-spread popularity
3. its structure and versatility

Almost no one is using the original ANSI standa&lSBC any more. The
language only allowed 26 variables, had no straqgability, and was very
simplistic. Visual BASIC is a product of Microsd®orporation which
expands greatly on the original language, and pgesvan integrated
development environment containing a BASIC progeatitor, a BASIC
compiler with a vast array of statements, and aigging platform.

The Visual BASIC program editor checks each lin¢ghefprogram for
syntactical errors as they are entered. It hahalfunctions normally found
in program editors and is designed to interact wighcompiler and
debugger. It facilitates the separation of funaiand subroutines into
easy-to-read pages, and has full search and refalaitiges.

The Visual BASIC program compiler can be invokezhirinside the editor,

or from the DOS command line. Once an error is fhtime compiler returns
control to the editor on the line with the mistakethat changes can be made
to correct the problem. When the program is cordgsieccessfully, it can be
run either from inside the debugger, or from thex¥@mmand line. If a
run-time error is encountered, the screen returiise editor at the line
containing the error.

In the event the program fails to do what was péahthe program debugger
can be used to track down any logical problems.

These tools are essential for programmers at a}. [d/e highly

recommend that you make use of Microsoft’s VisuABBC to develop
application programs for the workstations.

9-1
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Chapter 9

What is BASIC ?

What is A-B VBASIC?

9-2

A-B VBASIC is a subset of Microsoft's Visual BASICpnsisting of those
commands which are relevant in the workstationremvhent. A-B VBASIC
includes a set of Special Devices which allows sgte things like bar code
scanners. Many commands which would be apprognaad”C environment,
but are not applicable on a workstation, such &sr,cgraphics, and disk
commands have been left out.

A-B VBASIC provides the user with a near-industtgirelard programming
language which is powerful enough to handle anyiegon, yet easy to
learn.

Additional reference resources for learning abasu® BASIC and A-B
VBASIC are:

Learning to Use Microsoft Visual BASIC — by Micrdso
Programming in BASIC — by Microsoft
Basic Language Reference — by Microsoft

Note: These publications are provided with the ApplimatGenerator
Software (Catalog No. 2708-NAG) and the BASIC Lasmgri Development
Kit (Catalog No. 2708-NBD).

Together, they provide all the information needgatprogrammer with
some BASIC experience. However, none of the boaksbe considered a
tutorial on the BASIC language. Check your local libraimg tomputer
section of your local bookstore or a computer daadar you for beginner
BASIC books. Most programmers have programmed iSEAor a similar
language and will have little trouble convertingd3 VBASIC.
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The ABVBASIC
Development Procedure

Chapter '

Developing and Running
an A-B VBASIC Program

Step #1 — Planning

The 2708-DH5B2L and -DH5B4L workstations have agprately 79K

bytes dedicated for program memory. Programs tteglaager than about
20-30 pages of BASIC source code need to be brogento several smaller
CHAINed programs. It is much easier to plan fos finithe design stage than
to be forced into it in the coding stage.

For smaller applications (applications that camdded in 20-30 pages of
source or less) there is no need to worry abouCthaIN statement. By far
the majority of applications fall into this categor

Step #2 — Coding with the Workstation Application Gnerator Software

For many data collection programs, a software agwaént tool called the
Application Generator Software (Catalog No. 2708@®yAnay be all you
need to implement your application. Application @extor Software is
extremely useful in the development of applicatjqrstotyping applications
with an end-user, and creating demonstration progmuickly. Application
Generator Software requires very little learningveu It allows the program
to be simulated on the PC, which helps in thenigsind debugging of the
program, and outputs a syntactically correct A-BASC source program as
a “.BAS” file, which can then be compiled as deised later.

Step #3 (Alternate) — Coding with Visual BASIC Edibr

If you do not use Application Generator Software,n@commend that you
enter your A-B VBASIC programs using the Visual BESditor. This
provides syntax checking, subroutine and functi@mus, and liberal help
screens. Since A-B VBASIC is a subset of Visual B&S/ou can enter any
A-B VBASIC commands with the editor.

Note: When using the Visual BASIC programming environtéee sure to
save your A-B VBASIC program file in ASCII text foiat rather than the
compact format. (Use the SAVE AS option in the YSBASIC editor.)

Step #4 — Simulation Using Application Library

A design goal for A-B VBASIC was to have the woekgin behave like a
PC when running the same code. Since the PC arldstation act the same,
the ideal place to test the subroutines of youliegion is right on the PC
itself in the Visual BASIC environment.
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The ABVBASIC
Development Procedure
(contd)

10-2

In order to emulate programs on a PC the A-B Agilim Library was
developed (see Chapter 13). Many basic I/O roufimethe various devices
found on a workstation are available through tisaty. These include
inputs from barcode scanners, timeouts, formattedealited keypad read
routines, data conversion routine, etc. One ottbar benefits of using the
library is that you don’t have to “re-invent the @dt”.

There are two main files in the Application LibraBNV.BAS and
ENVPC.BAS. When testing your program on a PC, ijudtide

ENVPC.BAS into your program, and all your 1/O wik directed at standard
PC devices which will emulate the workstation. Wit&rntime to run the
program on the real workstation, simply substife/.BAS at compile

time.

Step #5 — Compiling the A-B VBASIC Program

After the program has been written and tested erPth using ENVPC or
Application Generator Software, the program mustdreverted into a form
that a workstation can understand. This is donb thi¢ A-B VBASIC cross
compiler (LXB). LXB will flag any lines that do ndit the subset of allowed
commands. It will also flag syntactical errors, thdse will normally already
have been taken care of by the Visual BASIC editbe output of the LXB
compiler is a “.LXE” file, suitable for downloadirtg a workstation.

Step #6 — Downloading

You can download the program with another softvaoeluct called

Network Manager Software (Catalog No. 2708-NNM)iw&k Manager
Software is a data collection and network managépragram which can
collect data, download programs and files, andgperinetwork management
functions. It is the preferred tool for commmunicgtbetween a PC and a
workstation network. It interprets network statasards and provides
repetitive command transmissions to multiple wakens. However, in the
absence of Network Manager Software, any asyncluoterminal emulator
that has a file transfer feature and honors XON/R@Fotocol should work.

As soon as the download is complete, the prograonatically starts
running. At this point the program can be testegfoper functioning on the
workstation itself.

To summarize, the steps in developing an applindtioa workstation are as
follows:

1. Lay out a structured design for application
2. Decide if application is small or large (is CHANY necessary?)

3. Use developed tools wherever possible
(BASIC Language Development Kit)

4. Code the application using the Visual BASIC editoApplication
Generator Software

Test the program under simulation (include EN\BXS)
Compile with LXB (include ENV.BAS)

Download the program

Test the program on the target workstation

©NoO»
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The .LXE “download” file produced the the A-B VBAGSIcross-compiler
must be transmitted, through the Master Workstatiothe target
workstation. This transmission must honor whatgwetocol has been
chosen for Host-Master communication in the Setepus on the
workstation: XON/XOFF, Polled Mode, Request Respons whatever
other method is enabled. In particular, the folloguvill NOT WORK :

COPY PGM.LXE COM1

This WON'T WORK, since the standard DOS communaatirivers do not
implement XON/XOFF.

Downloading a BASIC program in .LXE format will temate any program
in progress at the start of the downloading pracesscessful completion of
a download results in the initiation of the newgreon. However, a program
that is in .PGM format (described in Chapter 1%) ba downloaded into
RAM without interrupting the currently running pmagn. The .PGM format
program can later be executed by calling it witbHAIN statement.

This section summarizes the status of the workstatihen a program starts.

LCD:

The front panel display may be thought of as béiagk. The first character
output will appear in the upper left corner of theplay. The cursor is on.

The words “BASIC START"” are placed on the displgythe operating
system before the BASIC program is initiated. I ttext is visible long
enough to be noticed, the probable cause is a B8 gram which has not
yet reached a PRINT statement.

Random numbers:
The random number seed is set to 1.

RAM files:
All files are closed but their contents, if anyn@n unchanged.

Variables:
Are 0 or null string per Visual BASIC defaults.

Host device:

The Host device is closed and therefore any ddkacted by the workstation
and queued is held until an OPEN “Host” commanehisountered.

10-3
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Loading and Auto-Starting Prefix digits 9 and 10 of the network record:are 01. (See Chapter 8 on
an A-B VBASIC Program responses to Network Directives.) Manual Internvamtn an A-B VBASIC
(cont'd) program:

In a normal production use of a workstation, thgliggtion program
remains running continuously. Consequently, omtitid facilities are
supported for manual intervention.

Sending an > > A command to the terminal will alzmy A-B VBASIC
program in progress and generate the “operatot’aBASIC ERROR
message. For more information on commands, ref€htpter 8.

The > > G command will restart a terminated A-B VB& program. It is
ignored if the program is already running.

Note: The program will restart at the beginning noth&t point of

termination.
Termination of an The following are reasons for the absence of aingnA-B VBASIC
A-B VBASIC Program program:

1. The download of a .LXE file was never startedjemecompleted, or
resulted in an error. The load status display (rem7® should be
consulted (refer to Chapter 4).

2. The program was started but terminated volugtasilexecuting an
EXIT, STOP, or SYSTEM statement, or by “reaching lottom”. We
suggest that if you allow a program to terminaelft you leave a
descriptive message on the application statusajigplumber 9) before
termination. (See the STAT device later in this o&dn)

3. Arunning program is automatically terminated wiaay record of a
download (.LXE) file is received. This results iretBASIC ERROR
“New Program Load”, which means “Program aborted ttua new
download”.

4. The program was aborted by the operator usingA> >
Power failure.
6. A runtime error occurred.

o
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All errors encountered by the A-B VBASIC pseudo-edaaterpreter are
serious enough to result in the termination ofapplication program.
Program termination results in the following:

1. Areturn to the display of workstation statusmfiation (10
operator-selectable status displays discussedapt€h4.

2. An error message is sent through the networkeadost which begins
with the words “BASIC ERROR”.

3. The error message is also available on the BA@hG&ime status display
(number 8), and through the read-only menu.

4. The diagnostic command < E will return the emassage on demand
(refer to Chapter 8).

5. The error flag E is posted over the 8 on the samratatus display
(number 0).

Format of a BASIC Error Message
The format of a BASIC run-time error message is:

text offset date time
where“text” is an explanation of the error,

and“offset” is the displacement from the start of the progsgmseudo code
of the pseudo-instruction which was unable to cateplThe corresponding
BASIC statement can be found by correlating thisevavith the offset
information provided in the program listing (.LSTd} from LXB. The
following chapter discusses how to get a listimg fiiom LXB.

“date time” is the date and time the error occurred in theestamm returned
by the DATE$ and TIMES$ functions. Example:

0101000600BASIC ERROR: New Program Load 054B02281345
Runtime error messages presented to the Host cemgmet preceded with

the customary 10 digit prefix, digits 9 and 10 dfigh are 00, followed by
BASIC ERROR (refer to Chapter 8).

10-5
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Power Failure Circuitry within a workstation is capable of detagtand reporting to the
processor an imminent loss of power. When this s;@ll tasks are brought
to a logical conclusion and the following message:

POWERFAIL SHUTDOWN!

is sent to the LCD. Normally, this message will @ielbe seen because a true
power failure will blank the display. Its viabilifypr any perceptible length of
time is evidence of a power failure which was natejlong enough to
completely turn off the workstation, or a workgiatoverly sensitive to
power fluctuations.

The restoration of power results in this environhfenthe A-B VBASIC
program:

1. The program is restarted FROM THE BEGINNING.

2. All files (RAM FILES) in existence at power farkiare intact, although
closed. Any write operation (a single PUT, etc.atfile of a length under
4K bytes which was in progress when the power ffaibccurred, either
did or did not complete AS A UNIT. Stated differigntecord fragments
are not present, only whole records.

3. All others program parameters are reset as fpotrer program
initiation: variables 0, etc.

Programs wishing to distinguish between initiall§¢start-up and powerfail
restart (warm), should open a file named, say, PBW&he LOF function
on POWER returns 0, assume a cold start and PUEtbamy into the file. A
non-zero file length implies a warm start.

10-6
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Chapter

The ABVBASIC
CROSS-COMPILER (LXB)

The Visual BASIC Development Environment alone witk generate a
program for a workstation. Visual BASIC allows tteveloper to create a
program which can execute on a PC, but it is un@bbeeate programs that a
2708-DH5 workstation can understand. To do thathaxe developed a
cross compiler that accepts an ASCII text file aomibg valid BASIC
statements and creates a file that will executg onla 2708-DH5
workstation. The extension .LXE is an adaptatiothef.EXE name
commonly used for executables under MS-DOS.

Typically a program is created and tested on ad&fpatible computer with
Visual BASIC and the application library. Once fivregram is refined
through editing and testing, it can be compiled iwh LXE file. The LXE
file is also an ASCII text file. However, becausedntains pseudo-code it
doesn’t look like anything familiar. Even characséings will not be visible
in the file. The LXE can therefore be consideregacrypted file.

Because it is pure ASCII displayable text, it caruploaded to other
computers without worrying about control codesionly objects becoming
garbled. There should be no problem, for examgdimading an LXE file to
an IBM mainframe, which can later download the pangto a 2708-DH5
network using its native EBCDIC/ASCII translati@btes.

Each line of an LXE file begins with a two-characequence called a
Network Directive. These are discussed in detalfvapter 8. For
downloadable files, the two characters are a grélage (>) and a comma (,).
When the operating system sees an incoming recefdqed with these two
characters, it knows that this is a line from a pied program and not a line
of data. If the file is in PGM format (see nexttsam), it will have an
additional network directive appended to the frofintach record, and a
2-record header on the file.

The next two characters will begin with AA and iecrent sequentially
through ZZ.

Any further discussion of the contents of the L)d€ards is beyond the
scope of this document. Since the LXB compiler puisan entire file, no
further information is needed.

Following a successful download, the workstatiolh @gin immediately
executing the program.
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The LXB compiler is executed on a PC by enterirgftllowing command.
You must be in the right directory, or have theediory containing the
LXB.EXE file set in your PATH. Optional parameten® in parentheses:

LXB param 1 (,param2) (,param3) (,param4)
The parameters are:

paraml Source filename (Default extension: .BAS)

param?2 Download filename (Default extension: .LXE)

param3 Listing filename (Default extension: .LST)

param4 Secondary download filename (Automatic ext@n®GM)

Entering the LXB command without any parameters edglise the compiler
to prompt for the source, download, and list fitenes, offering defaults as
appropriate. The default file extensions are inteases the only allowable
ones, and should not be specified or overwritten:

A.BAS source file extension is assumed. The sofilel@game must always
be specified.

The .LXE file is always generated. If the .LXE fieeme is omitted, it
assumes the same name as the source file, anldehasténsion LXE.

If the .LST filename is omitted, the compiler wilbt generate a listing. Use
a comma to hold its place if you want to specifitta parameter but don't
want to enter the filename for the .LST file.

If the .PGM filename is omitted, the compiler witht generate a secondary
download file. If it is specified, LXB will outpufin addition to the regular
.LXE file) a download file which contains the nesay network directives
to cause the program to be stored in RAM and noiediately executed
upon download. This feature is used for programishvvill be CHAINed to
later on. The RAM filename for the CHAIN statemenit be the one
specified in this parameter. In order for the fodite to be generated, the
.LXE file’s default extension of “.LXEMUST NOTbe overridden.
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Examples:

LXB
In the case above, the operator is prompted fde dmes.

LXB Progl

In this case, the file Progl.BAS is read, and PiIogE is the product. (This
is the fastest compile option.)

LXB Progl,Progl,Progl
File Progl.BAS is the source, Progl.LXE and Pro§I.lare generated.

LXB Progl,Download,PRN
Generate Download.LXE, and send listing directlyhie printer (PRN).

LXB Prog1l,Startnow,Progl,Wait

Generate Startnow.LXE and Wait.PGM output files] Bnogl.LST as the
listing file.

A— Source FHle Specification

The A-B VBASIC compiler requires a plain ASCII tdde. By default, the
Visual BASIC editor saves the source text in a cactgd format. Be sure to
use the SAVE AS option in Microsoft’s Visual BAStE save the source as
an ASCII file. LXB cannot recognize the compactedresentation.

For a tutorial on BASIC programming, please refeMicrosoft's “Learning
and Using Microsoft Visual BASIC”, and “ProgrammiimgBASIC”, both of
which are supplied with the Application Generatoft®are (Catalog No.
2708-NAG) and BASIC Language Development Kit SofevgCatalog No.
2708-NBD). A list of the STATEMENTS & FUNCTIONS spprted by A-B
VBASIC can be found in Appendix M of this manual.
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B — Downloaded Executable Fle

The usual extension of a file that is produced lmgthother compilers is
“.OBJ". Those files usually go through a separdtéld_step before an
executable “.EXE” file is generated. However, tikeeasion of the A-B
VBASIC cross compiler output is “.LXE”. The exteani“.LXE" is used for
two reasons:

1. The file cannot be link edited like a usual P@zotfile.

2. There is only one useful operation that can bfopeed on this file:
Download it to a workstation.

The code portion of the file is checksummed. Exéeptarriage returns, the
entire file is within the printable ASCII charactst. Transmission of a
download file using modems should be safe sincarapted file will result
in a checksum error instead of program initiation.

C—Listing Fle

If specified, LXB places a listing into a file withe same base name as the
source file, with an “.LST” extension. The OFFSEIumn of the listing
shows the location of the pseudo-code corresportditige BASIC
statement. Error messages at run-time provideoffgst as an aid in locating
errors.

Program pseudo-code size is given in the listilgvihich can be used to
gauge how much of the maximum 13,700 bytes of aluldlprogram space
(32K memory workstation) were used. Other staggpiovide insight into
the free variable space and other elements of meuosa.

D — Secondary Download Fle

If the secondary download file parameter is spedijfthen a .PGM file will
be output in addition to the .LXE file. The .PGNEfis a special type of
download file which will not begin executing immatkly, but rather stores
itself into RAM for future execution via a CHAINaement from another
program. It does this by appending some additinedkork directives onto
the front of the file, and onto each record.
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Spedial Devices in A-B VBASIC

Most I/O in A-B VBASIC is performed by accessingespal device names
which are unique to the workstation. In A-B VBASI& in Visual BASIC,
devices are accessed with the same statementssag-fir example, access
to the workstation’s barcode reader is obtainedb®PEN of the device
named “BAR”, followed by GETs or LINE INPUTSs.

We highly recommend use of the BASIC Language Dmpraknt Kit
(Catalog No. 2708-NBD) of subroutines for fastasier development of
larger programs. Subroutines in that library auticcally open the required
devices and perform the appropriate timeouts amddtiing operations. In
addition, debugging can be done on the PC withmunheed for downloading
each time a program change is made. Refer to Appémd

Most of the following information assumes that yare not using the BASIC
Language Development Kit, but are writing a progkahich directly
addresses I/O devices.

Here is a list of all reserved filenames which addrthe special devices.
Note that they are different from DOS device naraes, that they do not
contain colons:

Real Devices Name
Frontpanel LCD ................. LCD
Keypad........................ KEYS
Commline - primary.............. COM
Comm line - auxiliary . .. .......... AUX
Barcode. . ...................... BAR
Lightsonkeypad................. LITE
Timer ... . EGG
Hostcomputer. . ................. HOST and NET
Pseudo Devices Name
Queue to host computer. . ......... QUE
Userstatusdisplay............... STAT

RAM files (any non-reserved name, 12 charactersilgename max.)

12-1
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Introduction (cont’d) Some statements and intrinsic functions impliciéfer to a specific device.
These are:
Front panel LCD . ... CLS, CSRLIN, LOCATE, POS, PRINT anRITE
(without file numbers)
Keypad............ INKEY$, INPUT$ (without filenumber),
LINE INPUT (without filenumber)
Beeper............. BEEP, SOUND
Timer ............\ DATES, SLEEP, TIMES$, TIMER
Files .............1 KILL
Device: LCD Display Reserved device name: LCD

These statements always access the LCD display:

PRINT and PRINT USING (without a file number)
WRITE (without a file number)

CLS

CSRLIN

LOCATE

POS

Prompts for LINE INPUT (without a file number)

As an alternative, OPEN “LCD” may be used to asstedhe device with a
file number and PRINT # or WRITE # used.

Note: Once OPENed, the “LCD” file CANNOT be closed.

At program start, the LCD displays the words “BASTART”. The cursor

is at the home position and is on. The LCD isae&li¢ar when the program’s
first character is output to it. Thus, the prograenmwan act as if the LCD
were actually already blank.

PRINTSs to the LCD, ending without a comma or setoicd, or ;) leave the
cursor at the start of the next line. Thus, the REINT causes that line to
be cleared before data is written.

PRINT statements terminated by a comma or semidebre the cursor
where it was at statement’s end, as shown in theafimg example.

12-2
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(contd)

Device: Keypad

Chapter 12

Special Devices in A-B VBASIC

Note: See the description of PRINT USING and WRITE fetails on other
formatting options supported.

See also the READ.BAS collection of BASIC Langu@gyelopment Kit
subroutines for useful LCD output subroutines,udghg automatic
formatting of display lines, automatic clearingtio¢ display, and cursor
positioning.

CLS

Name$ = “Fred’

PRINT “Please Enter Nowt”

PRINT “Thank You”; Name$; ‘ Keep cursor on second line.

CONST ScreenDev=1

OPEN“LCD’ FOR OQUTPUT AS #ScreenDev  * Cannot be CLOSEd
LineWdth% = LOF (ScreenDev) \ 2 “Width of display.
PRINT #ScreenDev, “Please Enter Code:”;  ‘ Cursor remains on line.
LINE INPUT, Code$

Reserved device name: KEYS
These statements always access the Keypad:

INPUT$ (without a file number)
LINE INPUT (without a file number)
INKEY$

When a Keypad line is being entered with LINE INRQJifly the enter and
backspace keys perform the expected terminatiorcamdction functions.

As an alternative, INPUT$ and LINE INPUT can bediseaccess this
device using OPEN “KEYS".

The BASIC Language Development Kit (Catalog No.&RKBD) modules
READ.BAS and MENU.BAS contain several helpful sultioes for
obtaining input through the Keypad.

CONST KeyDev=1 * Assign device a file number
OPEN“KEYS’ FOR INPUT AS#KeyDev ~ * Open device.
DOWHILEa$="": a$=INKEY$: LOOP ‘Wit for a key stroke.

LINE INPUT “Enter your name: ”; Name$  * Must press enter.

b$— INPUTS (1) * Another way to get a key stroke.
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Device: Barcode Scanners Reserved device name: BAR
Open Modes: INPUT
Statements: LINE INPUT
Functions: EOF returns TRUE when a complete recasd h

arrived. Once TRUE, a LINE INPUT statement
can be used and will immediately return the data
when LINE INPUT completes. EOF returns to
FALSE.

LOF remains 0 until a barcode is read. Then it
contains the length of the data record. It must be
called before LINE INPUT. Once LINE INPUT
has been used, LOF returns 0 until the next
barcode is read.

IOCTL$ may be called after LINE INPUT to obtain radnformation about
the type and origin of the data. In general, thegtwhich is returned is of
the form:

Type/Source

When reading barcodes:

Typecan be: Code 3 of 9, 125, UPC, CBAR, or C128
Sourcecan be WAND or LASER

There are two intrinsic functions which may be uketbre LINE INPUT to
determine whether a barcode has been read: EOEQIRd

For barcodes, “read” means that the operator diyresed a wand, laser, or
slot reader to scan one of the barcode types ahéineugh the barcode
menu. For example, an A-B VBASIC program will netdware that a UPC
barcode has been scanned if UPC is not enablédother condition such
as a check digit has not been satisfied. It alsanmi¢hat the operating
system was able to decode the pattern of the bafdpechuse the reader was
operated at the correct speed and angle. Unsuatagtsfimpts to read a
barcode are not reported to the BASIC program.

Once a read has occurred, the TRUE returned by tB®MBarcode length
from LOF, and the data from LINE INPUT, are “latchi@ntil a LINE
INPUT is used.

Note: Allen-Bradley slot scanners (Catalog No. 2755-8P) can be used
in place of a wand or hand-held scanner.
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Device: Barcode Scanners This means that:
(contd) .
1. EOF and LOF may be called any number of timesredfINE INPUT,
and they will return the information for the curtéarcode. Program
structure might make it convenient for one procedardetect the
presence of a barcode with EOF, and another tiisgletngth with LOF,
and yet another to place its contents into a striitig LINE INPUT.

2. All barcodes must be accepted by LINE INPUT befarbsequent
barcodes can be read! It is not possible to use to®€ad a barcode, then
to ignore it because its length is wrong.

3. Once LINE INPUT is used, EOF and LOF are resélse and O until
another barcode arrives.

The status returned by IOCTL$ is valid from oneasition from EOF TRUE
to another.

To summarize, if you do not use the BASIC Langu2geelopment Kit
subroutines (which are a faster and easier wagveldp larger programs),
the proper programming sequence to read barcodes is

Optional test for EOF and/or LOF

Optional IOCTL$

LINE INPUT

Optional IOCTL$

CONST BarDev =2

DOWHILE NOT EOH(BarDev): LOOP ‘Wit for data.
SOUND 1200, 1 ‘Give a nice beep.

LINE INPUT #BarDev, InputData$

Datal ength = LEN(InputData$)
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Device: Host Computer

12-6

Reserved device names: HOST, NET, and QUE

It is very easy to forward the data collected hyoaikstation to the host
computer attached to the Master Workstation. Wemenend the BASIC
Language Development Kit subroutines SendQue and. $owever, if you
are not using these, the simplest method is to OPENfile” named HOST
and WRITE # or PRINT # to it.

Two important features are that:

1. The data is forwarded to the host computer régssf the network role
played by the unit. Stated differently, output tO&IT works the same for
a workstation which is a Master, Concentrator,ror ather workstation
type.

2. Once a record has been written to HOST, no fugbgon by the A-B
VBASIC program is required to get the informatiortiie host. If the
workstation is offline, the data is stored tempityan a FIFO queue and
forwarded when network conditions permit. This asduansparently to
the application.

Foure 12.1
Data I/O through a Network

Three Special Host Communication Defices

OUTPUT OUTPUT INPUT INPUT FROM
TO TOHOST FROM HOST OR
NET ORQUE QUE NET
NETWORK NETWORK
OUTPUT QUE INPUT
BUFFER BUFFER
v
TOHOST VIA THE NETWORK FROMHOST

This diagram shows the various methods which camsbkd to move data
into and out of a workstation through its network.

All output operations to HOST enqueue data in a0-(frst-in-first-out)
gueue, which is a special form of RAM file. Thewetk task removes
records one at a time as it is able to transperntto the host computer.

Output operations to the NET device bypass thisigu€&he record is placed
in an output buffer which is checked before theuguéJse this method
sparingly for high priority alarms which must bypagieued records.
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Device: Host Computer Note: There is no queue for data FROM the host, onipgles buffer. Input
(cont'd) operations from HOST and NET access this buffer.

As just mentioned, the FIFO queue is a special fikesuch, it can be
manipulated as a file, through the reserved filmea&QUE.

IMPORTANT NOTE: Outputs to the QUE device will remain in the queue
and will not be sent to the host until the QUE devs closed and the HOST
device is opened. Nothing further needs to be datiethe HOST device; it
only needs to be left open until the entire quausmptied.

If, on the other hand, data should be routed tdtd®t as quickly as possible,
do not use the QUE device at all, but rather sendyéhing directly to the
HOST device. It will still use the queue, but witht wait to transmit.

General restrictions and warnings:

1. Only printable ASCII characters may be movedubiothe network.
Output only characters within this range:

Lowest valid: Space, CHR$(32), Hex 20
Highest valid: }(right curly bracket), CHR$(12%)ex 7D

Programs which access QUE as a binary file with @iscounter carriage
return/line feed sequences. These have been idssrtihe interpreter.
Do not remove them or try to insert them explicitsing CHR$( ).

2. Like any other RAM file, the size of QUE and HOSTimited by
physical RAM. Use the FRE function often to preveuat-of-memory
conditions which could have disastrous effects perations.

3. All output operations must contain a complet@réin ONE statement.
All outputs place a trailing carriage return/lireeél sequence after the
data provided. It is not possible, for examplejse multiple PRINT
statements, terminated by a comma to assembly arH@QUE record
piecemeal. THIS RESTRICTION IS ENFORCED, see PRINT.

4. Do not allow HOST and QUE to be OPEN at the same.

5. Input FROM the host computer may not begin withr < or a numeric
digit (0 to 9). Chapter 8 describes the effect Whitese characters have
on the firmware.

6. All output to NET has the potential disadvanttig# its data might be
classified as a network status or other error ngesaad not application
related data. This can happen because, when l&ndET device, the
“Transaction Code” digits 9 and 10 of the 10 chemarecord header are
set to zeroes, and cannot be changed by an |OGiténs¢nt (see IOCTL
description later in this chapter). Two zeroestgpécally an indication of
a status or diagnostic message, BASIC ERROR, eraystem
generated response.
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Device: Host Computer For example:
(contd) ‘, ,
PRINT #NETDEV, “BAD INVENTORY NUVBER

may be trapped by the host computer as a BASIC HRB€&zause the
complete record sent to the host will look somegHike this:

0101000100BAD INVENTORY NUMBER

If the host program is testing for zeroes in di§itsnd 10, and is then
looking for “BA” to indicate a BASIC ERROR, it wilbecome confused by
this error message, and potentially abort the rogr

We suggest that, if you must use NET instead of HO®&ke your first two
bytes something odd like **.

7. A maximum length is imposed on all records movhmgugh the
network. Consult Appendix N in this manual.

8. AnyA-B VBASIC program reading from HOST or NET siuwo so at a
rate fast enough to “Keep up” with the host. Ifeaurecord arrives before
the previous one is input, the “lost” count is Ermrented on the #5 status

display.
Details of Specific We highly recommend that you utilize the subrowginentained in the
Statements and Functions BASIC Language Development Kit (Catalog No. 2708ENBo do all I/O in

the workstation. These library routines allow yowstmulate the workstation
on a PC during development, saving you hours of tamd headaches. When
using the BASIC Language Development Kit, you wiily need to call
OpenLINX, then execute a ReadEvent and wait fatarn. Any data
received from the devices (slot reader, COM petis) will be returned in
appropriate variables, and flags will be set toytmt know where the data
came from. Refer to Appendix M for details. If ymust use the devices
directly, the following programming examples witiav you how:

OPEN “HOST”

Host should be opened only as a sequential or rmrateess file, in keeping
with the record oriented nature of network 1/0. Qligy be OPENed for
binary access so long as the general restrictimelzserved.

An OPEN “"HOST” has a very important side effectallbws the network
task to deque records from the QUE and forward tteethe host.

Program initiation CLOSEs HOST. Program terminateaves HOST
unchanged.

12-8
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CLOSE “HOST”

Note: When HOST is CLOSEd, the A-B VBASIC interpretevays tells

the network task that no data is available fromQhéE, even if data is really
present. There may be records remaining in the Qiue, they will not be
available to the network until HOST is once agasdm OPEN. If necessary,
use the LOF function to determine when the QUHriptg, before
CLOSEing HOST.

WRITE #

If the presence of commas and quotation marksdsmable to your host,
this is the simplest way to send a record. Donfjébto precede the WRITE
with a call to FRE to make sure memory is availaBEwith all output to
the network, the interpreter adds the requiredrcedelimiters.

PUT to HOST

PUT is an excellent way to output a variable whiek been defined in a
TYPE statement. Just remember that all the eleniertite TYPE must be
fixed length strings. Numerics are not allowedkamry quantities) since
adherence to the “printable character” restricttonot assured.

The data is put into the queue for automatic trassion to the host
computer, in order, when possible.

PUT to NET

If the (network) output buffer is empty (see LOtRe record provided will
be the next one taken by the network for transimisg the host.

Note: If the output buffer is in use, execution of tefatement suspends the
A-B VBASIC program until the previous record is ¢gk So, unless your
program is prepared to wait, do not use this statgmwithout first checking
LOF on the NET device. Better yet, PUT to HOST.

PUT to QUE

This statement acts like PUT to HOST. Generallig iised to create a
“batch” of records for the host which will be redea at some future time by
an OPEN “HOST". Important distinction: PRINT, andRIVE to the QUE
add a record delimiter in the same way as outpHtQ&T. Outputs to regular
RAM files do not perform this insertion.

PRINT #

All PRINT #s to HOST, NET, and QUE are restrictaéter every PRINT,
the interpreter inserts the carriage return, lgedfrecord delimiter. It is not
possible to use multiple PRINTs to make one record.
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Details of Specific Statements ~ LINE INPUT # for HOST and NET
and Functions (cont'd) GET # for HOST and NET (OPEN with RANDOM)

These statements will read one record which thedasputer has sent to
this. If there is no record available, the prograaits for its arrival. Use the
EOF or LOC functions first if waiting is not accapte.

LINE INPUT # for QUE
GET # for QUE (OPEN with RANDOM enforced)

These statements act as if a file is being accdssealise QUE is a file.

EOF for HOST and NET

EOF returns TRUE when a record is available fodireg When FALSE,
nothing is present.

LOC for HOST and NET
LOC returns the number of characters which carebd from the network

input buffer.
Example:
IFLOC{#1) O THEN
LINE INPUT #1, INLINES$
ELSE
* Do something else
ENDIF

LOF for HOST

LOF returns the size of the queue, that is, thebmrrof bytes awaiting
transmission to the host.

LOF for NET

LOF returns the number of bytes free in the netvaartput buffer. When
non-zero, a single record of that size may be dwjithout waiting. When 0,
output is permitted but the A-B VBASIC program wilhit until the

previous record is accepted by the network. Nadé dhly one record may be
output even though the record is shorter than tifileh For example, say the
function returned 200. It is not possible to outpuecords of 20 bytes
without waiting.

12-10
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Devices: Communication
Ports, Primary and
Auxiliary

Chapter 12
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IOCTLS$ (intrinsic function) for HOST and NET
This function returns a string formatted as follows

Byte 0: ‘0’ when the workstation is offline to thetwork.
‘1’ when the workstation is online.

Bytes 1-4: is the workstation’s number (without anus).
Bytes 5-9: is the workstation type (its network jale

NORML CONCN
MASTR SUBM
ALTM ALTSM

IOCTL (statement) for HOST

Characters 9 and 10 of all records arriving athth& contain a 2 digit
number (“Transaction Code”). Numbers 00, 98, andi@reserved. A-B
VBASIC programs can change these two digits foorde from HOST, from
the default of 01.

For example, if the statement IOCTL #5, “29” isdisehere #5 is associated
with HOST, digits 9 and 10 of records containinggdaom this workstation,
will be 29.

Note: Only numeric digits are valid. IOCTL is not validits statement form
for the NET device.

Reserved device names: COM and AUX
Opening a com port:

Access to the communications ports begins witrstatement OPEN
“COM” and OPEN “AUX". On a PC, Visual BASIC allowgou to specify
baud rate and other parameters in the OPEN “COM&stent. In A-B
VBASIC these are NOT valid! Comm parameters areisiely the Setup
Menus (see Chapter 5 for details). If you are uiiegENV/ENVPC
collections of subroutines in the BASIC Language&epment Kit (Catalog
No. 2708-NBD), a call to OpenLINX will automaticalbpen all required
comm ports.

The primary communication port is dedicated to meking functions in all
terminal types except NORMAL. Any attempt to OPEN

'COM” on any workstation which has not been set tworkstation type of
NORMAL (using the Setup Menus) will result in a tiame error.

Units with a second (“AUX”) port may use that peid OPEN “AUX"
regardless of the workstation‘'s network role.

OPENing a communications port has no effect orstate of the modem
control lines DTR and RTS. These are always urgecontrol of the
BASIC program using IOCTL, or one of the BASIC Lanage Development

Kit subroutines discussed later.
12-11
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Devices: Communication A—Output to a Communication Port
Ports, Primary and _ _
Auxiliary (cont’d) The BASIC Language Development Kit (Catalog No.&RBD) contains

subroutines SendCom, ReadEvent and Test Eventéessing the COM
port when the terminal is configured as a NORMALrkabation type. If you
need more immediate control of the port, use theviing programming
instructions:

The PRINT and WRITE statements are available foputto the
communications ports. Unless a semicolon is platede end of the PRINT
statement, a carriage return will be output. Wheatbéed through the menu,
a line feed is also output.

Each of the communications lines has an outpugthufthe LOF function
returns the number of bytes free in this buffer.@ikess than the size of the
message, output to the corresponding port willltesa wait until all
characters can be enqueued. This wait will be shatworkstation which is
able to transmit. However, for a workstation whinats received an XOFF,
the wait can be long (or even infinite)!

B — Input from a Communication Port

All COM and AUX input is performed with the INPUT@nction. If more
characters are requested than have been accept@®UY$, the program
waits until the count is satisfied.

LINE INPUT is not valid with the COM or AUX device.

The LOC function returns the number of bytes cutyan the port's
communication input buffer bytes. A program wiliee wait if LOC is used
to get the byte count, and that count is used PUNRS.

For example:

CONST AxDev =1
OPEN“AUX’ FOR INPUT AS #AuxDev  * Cound also be “COM’
J$— INPUT$ (LOC(5), #5

NOTE

Receipt of Control-C (or whatever control code was
specified in the Setup Menu) will cauise the workstation to
enter the menu mode. Receipt of Control-R will reboot the
workstation.
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Device: RAM Fles

Chapter 12
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C —Modem Control Lines

The primary communication port is equipped with Damil RTS. These can
be set through the IOCTL statements. The charatieg passed must
contain two bytes. There are two valid optionsdfach byte:

“0” to turn the line off
“1” to turn the line on

The first byte controls DTR, the second controlSRThus:
IOCTL#5, “01”  turns off DTR and turns on RTS.

These modem lines can also be controlled usin@&®IC Language
Development Kit routines SetDTR and SetRTS.

AUX has only one line, DTR. It is controlled in tekame way as COM. For
future compatibility, always add a second (charaero, to imply RTS off.

Name: Any name which is not reserved and is within thleg for file
names.

Description:

Data files on a PC are resident on disk. They #®lResident in the
workstation. A-B VBASIC supports the three typedilef access provided
with Visual BASIC, sequential, binary, and randdfite 1/O is thoroughly
discussed in Microsoft's “Programming in BASIC”, &fter 3.

Statements and Functions suppor@d:

CLOSE LOF

EOF OPEN

GET PRINT

INPUTS$ PUT

KILL SEEK Statement
LINE INPUT SEEK function
LOC WRITE

CONST DataFle =1
OPEN “EMPLOYEE’ FOR OUTPUT AS #DataFle

CLOSE #DateFile

ATTENTION: Both Visual BASIC and A-B VBASIC allow a
PUT to a record number which is greater than therkcord in
existence before the PUT. Both BASICs extend tleetdi the
length required to accommodate the request.

(1) Refer to Appendix M for any restrictions on Syntax.
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Device: RAM Fles (cont'd)

Device: Beeper

Device: FHont Panel LED's

12-14

For example, in a new file:

PUT #X; 1, something
PUT #X; 1000, something

will result in space being allocated for 1000 relspmot 2!

Moral: Keep record numbers under control.

File Memory Management

Files are allocated in blocks of RAM. Every fileshet least one free byte. In
essence this means that a file with a length af izeallocated one block.
Each block contains 2 bytes of overhead. The remeaicontains the file’s
contents. The block size is set via the configarathenu, to 256, 512, 1K,
2K, or 4K bytes. In an application with several #irfiees, a block size of
256 is recommended. In an application with oneddilg, a block size of 4K
allows for a slightly larger file and slightly bettperformance. The
maximum file size is limited by a workstation’s meiy not A-B VBASIC.

Visual BASIC does not allow you to PUT a varial#adth string to a
RANDOM file. In A-B VBASIC this is also not recommded. However, it
can be done. Remember to allow at least 2 bytesaerhead for the carriage
return/line feed sequence that accompanies ea@bl@aPUT to a record.
Integrity of data stored and retrieved in this fasttannot be maintained or
updated with any relative degree of confidence.

This device is accessed through the BEEP and ttNBEOstatements.
SOUND requires both a frequency and a tone duralibe correspondence
between the frequency and a “true” pitch of thati@avill be approximate.

The duration of the tone is given in units of 1&4@ond.

Unlike Visual BASIC which pauses until a SOUND isi$hed, A-B
VBASIC initiates a SOUND and continues. A secondJB{D or BEEP
which is encountered before the first completesyltks in the truncation of
the initial tone.

Device: Front Panel LED’s
Reserved device name: LITE

The LEDs on the keyboard are numbered from 1 up.fmiximum LED
number depends on the keyboard style. PUTting dd'®&cord number X,
turns off LED number X. PUTting a “1” to record nber X, turns it on.
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(cont'd)

Device: The #9
User Status Display

Chapter 12
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The LED in the lower left corner of alphanumerigkeards is used as a
shift lock indicator by the operating system. A-BASIC programs should
not change it.

The BASIC Language Development Kit contains a sutime SetLED which
can be called to turn LEDs on and off. Or use ¢bide example:

CONST LiteDev=1

Oon$="1" off$="0" * Cannot be a CONSTart
OPEN“LITE’ FOR RANDOM AS #LiteDev
FORX=1TO10 ‘Do 10 LEDs

PUT #LiteDev, X, On$ ‘Turn LED on.

SLEEP .25

PUT #LiteDev, X, Off$ * Turn LED off

SLEEP .25
NEXT X
CLOSE LiteDev

Reserved device name: STAT

Description:

The front panel status displays shows informatioou the condition of a
workstation. The number 9 status display is dedat#b showing status
information from the application.

Two lines are available with 40 characters eachufimary status character
which appears over the 9 on the zero summary stisggpkay, is also
available.

The PUT statement is used to place informatioméntiuffer which is shown
when the #9 display is selected.

PUT to record number 1 places the string on thdimepof the display. Put to
record number 2 places the string on the secoerdlithe display. PUT to
record 3 places the first character of the strimgr éhe 9 on the summary
display.

OPEN “STAT” FOR RANDOM AS #3
LTOP$ = “Data Corp Inventory”
LBOTTOMSS$ = “Duncan Street Warehouse”
SCH—“."

PUT #3, 1, LTOP$

PUT #3, 2, LBOTTOMS$

PUT #3, 3, SC$

If your application must shut down or cannot stgtfor example due to a
missing file that the host was supposed to downlpatan error on the
status display before program termination.

Remember that these statements do not cause the display to appear,

they only define the display’s contents when invbhkg the operator.
12-15
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Device: The Egg Timer

12-16

Reserved device name: EGG

Description:

The egg timer is a word of memory which, when nernzis decremented
by one every 1/100 second.

These statements, when used with the file numtsercagted with an OPEN
“EGG”, control this timing device:

SEEK statement:sets the timer to an integer or long
For example:

OPEN“EGG’ FORINPUT AS#4
SEEK#4, 1000

sets the timer to reach 0 in ten seconds.

SEEK function: returns the current value of the timer as a LONGIe.
(LONG is used to avoid sign confusion for valueero?®2767 with an
INTEGER).

LOF and LOC also return the timer’s current value.

EOF returns TRUE (-1) when the timer “goes off’leaching zero. This
device is an easy way to implement delays and tinsewithout the midnight
rollover problem associated with TIMES$ and TIMER.
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A-B VBASIC Application Library

The BASIC Language Development Kit (Catalog No.&RBD) consists of
a set of BASIC source files which you may use torelase your
development time and enhance the quality of yols ¥BASIC
applications.

Note: Subroutines for the A-B VBASIC Application Librapan be found in
Appendix M of this manual.

The core of the library is the module ENV.BAS.

ENV.BAS provides a set of I/O routines for accesthe workstation devices
such as the bar code port, comm ports, networksarah. Since virtually all
workstation applications are driven by externalnésdérom multiple devices,
ENV provides a simple mechanism for reading fronrartban one 1/0
device at once with timeouts.

In order to speed developoment on IBM PC compatiblaputers, we have
provided a second library of subroutines (ENVPC.BASh names identical
to those in ENV.BAS, but which use standard PC abs/io emulate
2708-DH5B2L or -DH5B4L workstations. This allowsteg of A-B
VBASIC applications under MicroSoft’s Visual BASIENVPC allows you
to simulate input from slot readers, comm portsl, e network all on your
development PC without needing an actual workstatio

READ.BAS provides a library of field oriented I/Qlkwoutines. You may
read string fields, autoexit fields, numeric figeldecured (password) fields,
and fields with default values using the routindse FORMEX.BAS
example program demonstrates forms style entryguUREBAD.BAS.

MENU.BAS subroutines allow you to create visuallieated selection
menus for easy-to-use application programs. Thadsis demonstrated by the
example program FORMEX.BAS.

The IOTEST directory contains examples for A-B VBE&S ow Level I/O.

Scientific math support for process control appiaas is provided with
MATH.BAS, TRIG.BAS, and HYP.BAS.

13-1
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Using the Library Installation consists of installing the diskettediive A: and typing:

A:
INSTALIB d:

Where d is the destination drive.

You must first set up Visual BASIC, see Microsofimual “Learning to Use
Microsoft Visual BASIC” for installation procedurésanual is provided
with the software). Also, make sure that the comsaviB and LXBC are
available from the installed directory “\ LIB".

The A-B VBASIC compiler requires that all of yourogram reside in a
single file. (It does not support a LINK step whigbuld combine multiple
independent object files into a single run filencg the BASIC Language
Development Kit is made up of multiple files, thermal way to use it is to
append all of the desired modules together andltsehthe resultant file
under Visual BASIC or compile it with the A-B VBASICompiler.

The only required module of the library when tegtim the PC is
ENVPC.BAS.

Suppose you have the following program:

DEFINT A~Z ’ Recommend defaullt variable type
OpenLINX  * REQUIRED library initialization

TIMEOUT%= 1000 ' Set a 10 second timeout
DO
CLD
PRINT “Library Test”
PRINT “Do something” ; ’ 2nd line MUST have; or scrolls
e =ReadEvent% (2) " The mask (the 2) means read
SHECTCASEe ' from keyboard/bdg with timeout.
CASE TimeoutEvent " The 10 seconds expired so make
CLS: PRINT “*Timeout*” " this obvious.
BEEP: SLEEP 2
CASE BadgeEvent : CLS ' The evertt that occurred was a
PRINT “Badge read’ " Bar code badge.
PRINT InBuf$; ' The badge contents is in INBuf$
BEEP: SLEEP 2 ' Make some noise, and show badge.
CASEELSE: CLS ' Case Hlse required in LinxBASIC!!
PRINT “Key =" g, ' Display ASCII code for the key
SLEEP?2 " or negative code if its special.
END SELECT
LOOP ' Do this test forever

13-2

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



Using the Library (cont'd)

WHiting Programs

Chapter 13

A-BVBASIC Application Library

If you don’t want to type this in, you will find ih sample program under
ENVEX1.BAS. Now, assuming that the VB command (disBASIC) is in
your directory or is set up in your DOS PATH forwyim access it, you could
enter the following DOS commands:

TYPE ENVPC.BAS > MAIN.BAS
TYPE ENVEX1L.BAS > > MAIN.BAS
VB/RUN MAIN.BAS

The first TYPE command copies the ENVPC libraryrsetfile into
MAIN.BAS. The second type command appends yourpesjram to
MAIN.BAS. Finally, the command VB/RUN MAIN.BAS tellVisual
BASIC to run and start executing MAIN.BAS.

A batch file is provided which you can use to de BOS commands which
were shown above. This batch file is supplied @distribution diskette. To
use it, type:

LVB ENVEX1

You will note that LVB.BAT also includes READ.BASid MENU.BAS into
the MAIN.BAS which it creates. If you do not neéd$e modules, remove
the TYPE lines for them from the batch file.

When you type the VB command, the Visual BASIC enrshould be
displayed and the bottom line will display “Loadiagd parsing” for a few
seconds. Then it will say “Binding”, and then tth® Environment emulator
will be running, with your program executing.

Type ALT X or TAB then X to stop the Emulation.

After examining the example BASIC programs and migithem under the
emulator, you should be ready to write your owne Shbroutines are listed
in Appendix M, along with the required argumentd asturned values. Start
with a small application and refer to the sourceecof the following files:
FORMEX.BAS, ENV.BAS, READ.BAS and MENU.BAS for infabout

how to use each routine. Also print copies; of BASIC files which interest
you, as these will provide insight into various way use A-B VBASIC.

When you are ready to test your program on the station, you should first
compile it using the A-B VBASIC Cross-compiler LXBhe LLXB.BAT
batch file has the same syntax as LVB, excepaitstvith ENV.BAS instead
of ENVPC.BAS.

When having subtle syntax problems, try examininglMBAS or using
LXBC to create a listing of MAIN.BAS.
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Using the ENVIPC Simnulator Figure 13.1
ENVPC Main Screen (Running ENVEXL)

Timeout of 1000 has 900 left.

1234567%-9 123/4\156789 123456789 123456789 123456789 12845623456789 123456789

BDGE RX

HOST RX :
NET TX :
QUE RX :

COM RX :
COM TX :

AUX RX

N
w
N
o
o
~

AUX TX

Rts1=0ff Dtr1=0ff Dsr1=0ff Rts2=0ff Dtr2=0Off Dsr2=0ff Lie=Off
1 2 3 4 5 6 7 8 9 1012 13 14 15 16 17 18 19 20 21 2223325

Press TAB or ALT(A...Z) to receive a record frono#rer device

TAB X or ALT X: TERMINATES emulation.

CTRL-BREAK: Pauses program and enters Visual BASIC
environment.

TAB S or ALT S: Slot reader manual input. You keyaimecord which
will be read as slot reader input.

TAB B or ALT B: Same as above (B is for Badge readput).

TAB H or ALT H: Host manual input. You key in a redavhich

simulates a record from the host computer. Leage th
station number off of the record.

If your actual host would send:
“1-23:REJECT/Bad lot number”
To workstation 23 attached to Master 1, you shqudtienter:

“REJECT/Bad lot number”
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Using the ENVIPC Sinnulator

(contd)

TAB C or ALT C:

TAB A or ALT A:

TAB D or ALT D:

TAB L or ALT L:

TAB F or ALT F:

TAB N or ALT N:

Chapter 13

A-BVBASIC Application Library

Since that is all that your BASIC program woulduhp

Com port manual input. You key irrecord which
simulates an input record from your RS-232 or
RS-422 com port. Note that Master, Submaster, and
Concentrator workstations cannot use the com port
since it is in use by the network.

Aux port manual input. A manual inpvecord from
RS-232 or AUX port.

Puts the display in 40 column mode&JR COLOR
MONITORS ONLY!). The next TAB or ALT
command will switch back to 80 column mode.

Starts or stops logging. When loggiis enabled, all
output to all devices (except the display and front
panel LEDs), and all input (except from the
keyboard) is recorded in a file (usually named
LINXIO.LOG). The log file contains a timestamp
and device name for each 1/O record.

Opens a device input file. The Badleg Host, Com,
and Aux devices may each have an open device
input file. Each time you press ALT N, the next
record can be input from that file instead of kgyin
in the records by hand. This can be a big timersave
when simulating a complex application. You will be
asked for the device that you want to input for (BC
H, C, or A) and you select the letter. You are then
asked for a file name to input from. Make sure you
enter the correct name or the emulator will
terminate.

If only a single device input filssiopen, then this

will perform a device read from that file. If more
than one device input file is open, then you wdl b
prompted for the device which you want to input for
(BC, H, C, or A).

A— Predefined Constants

Predefined constants are available in Env.BAS andPE.BAS.

TRUE and FALSE may be assigned to integer varialblgsh are used as

boolean variables.
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The lower ASCII characters from 0 to 31 and 127remmed. These are:

NUL =0 BS=8 DLE = 16 CAN =24
SOH=1 HT =9 DC1=17 EM =25
STX=2 LF=10 XON =18 SB =26
ETX=3 VT =11 XON =19 ESC =27
EOT =4 FF=12 XOFF =20 FS =28
ENQ=5 CR=13 NAK =21 GS =39
ACK =6 SO=14 SYN =22 RS =30
BEL=7 SI=15 ETB =23 VS =31
DEL = 27

The function keys are named F1..F10. The SHIFTEDALT function keys
are available as ShiftF1..ShiftF10 and AltF1..ARF1

Alt letters are available as AltA..AltZ. Note tHall\VPC uses the Alt keys
for control.

Special key equates are:
ClearKey, ExitKey, EnterKey, Up, Left, InKey, OutiKeRight, and Down

Note: Left is identical to BS (backspace) on the worlista

B —Gobal Variables

InBuf$: ...........| Filled when SlotEvent WandEvent occurs

InCom$: ........... Filled when ComEvent or AuxEvent occurs

InNet$: . ........... Filled when NetEvent occurs

DSPWIDTH%:. . .... Width of the display in characters (40/{<et in
OpenLINX)

ONLINE%: . ........ Set to TRUE when Master is polling (set by
TestEvent%)

MEMFULL%: ...... Set to TRUE when File or QUE memory is alsh
gone

PENDING%: ....... Set to TRUE when a Send will pause

COMOPEN%: . . .. .. TRUE if this is a normal workstation
(set in OpenLINX)

TERMNUM%: .. .... Number of this workstation (set in OpenlXN

TERMTYPES: . ... .. Type of workstation (set in OpenLINX)

EXITEVENT%: . .... Event code of the last event from a Rad

EXITOFFSET%: . ... Offsetin a menu or string from Rea&#d% and
Menu%
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MODIFIED%: . ..... True when a read changes the defaultevalu
TIMEOUT%: ....... YOU set to 100th seconds before a timdouteads
BLOBALMASK%: ..YOU set mask used for ReadStr%, ReaBBid%,

ReadInt% etc.
GLOBALATTR%: ... YOU set attributes use for ReadStr%,

ReadInt%, etc.
INSERTMODE%: ... YOU set FALSE to disable insert modeRead...

C —BASIC Language Development Kit Limitations

The BASIC Language Development Kit (Catalog No.&2RBD)
subroutines provide access to all of the devicppated by the workstation.
The following are some of the I/O methods that theynot support.

If ENV is unable to provide exactly the kind of gt you require,
MODIFY BOTH ENV.BAS AND ENVPC.BAS to add the speksapport
you need. This way you can continue to debug yoognam under the
Visual BASIC Environment before you download itthe workstation.

You don't haveto use ENV or any part of it. We recommend it lesesit
greatly speeds development and provides a comnmsmfbamany
workstation applications.

D — PC Simulation Constants and Variables

Note: Device numbers #20 and up are reserved for uEENWBAS.

PcMode. ........... is TRUE when running under the emulator
(ENVPC.BAS)
DSPWIDTH% . ... .. is set to 40

EmAIltAccess is TRUE. Set it to FALSE to allow yqarogram to access
ALT keys. These are normally trapped by the emulatodevice 1/0O access.

Bar code data is collected with the subroutineHesnht%. The subroutine
will return a BadgeEvent when the data has beahirda InBuf$. Examine
BadgeType for barcode inputs to get the bar cope §Code 3 of 97, “125”,
“UPC”", “CBAR”, or “C128").
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Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



Chapter 13

A-BVBASIC Application Library

Using the ENVIPC Sinnulator Display and Keyboard

(COI‘It’d) You may use the full range of PRINT, LOCATE, etmdtions to write to the
display. Do not use the cursor size arguments tGATE, but you can turn
the cursor on and off using the third argument.

Reading from the keyboard should only be done usasjEvent% or one of
the functions which use it such as ReadEvent%, Re#q ReadInt%,
Menu%, etc. The keys are returned as the ASCllevafuihe key. Special
keys such as function keys and cursor keys, wilirrea negative event code.
All special keys have named constants in ENV.BA&WIMUST be used to
test for a key value.

Network /O

Only LINE INPUT and LINE OUTPUT are supported viastEvent% as a
NetEvent. The data is left in InNet$. Output to NiEBupported with the
Send subroutine. (Note that, as with any outpMEd, you must first test to
make sure the previous output to NET has completegou will get an
error. This means the host must be online. If yeedito send data while the
workstation might be offline from the host, use 8@ne instead.) Output to
the network through the queue is supported via QardNo support is
provided for opening the QUE device and accessiag a file. No support is
provided for PRINT # USING to the network.

COM and AUX

Only LINE INPUT is supported for input via TestEve&m The events are
ComEvent and AuxEvent, and the data is left in Im$o

For OUTPUT you build a string which is output ireefly the form you
provided it (Line-Feeds are added to Carriage Rstwhen that option is
enabled). No support is provided for PRINT # USINGhe COM or AUX
ports.

Support for the control lines is provided with SE®and SetRTS.

Support for the status line is via GetDSR%. No égepport is provided for
DSR state changes.

Note: While the BASIC Language Development Kit subroesinvill accept
the AUX port as a target for DTR, RTS, and DSR cands, the

WORKSTATION DOES NOT HAVE THESE LINES on the AUX fpand
the results are unpredictable!
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Using the ENVIPC Sinnulator Status Display

(contd)

The application status display (one of the spestatlis displays described in
Chapter 4) is not accessible through any subrasitm&NYV, and is not
emulated in ENVPC. Use a section of code whicloigl@tional on the value
of PcMode to set the status display.

Printing Reports and Forms

Since PRINT # USING.. is not supported, we reconuhtéat you format
reports by first printing the report to a scratith, then copying the file to
the device. Example:

listfile$ = “SCRATCH’
OPEN listfile$ FOR OUTPUT AS #1
PRINT#1, USING™.......

build your report, form, or complex response here

PRINT #1, USING” .. ... . ..

CLOSE#1

OPEN listfile$ FOR INPUT AS #1

DOWHILE NOT EOR(1)

LINE INPUT #1, s$

SendQue s$  * This could be SendQue, Send, or SendCom
LOOP

CLOSE#1

KILL listfile$
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2708-DH5B2L and -DH5BAL Workstation

Spedifications

Electrical — 2708-NP1
Input Line Voltage:
Current Requirements:

Power Output:

Electrical — 2708-NP2
Input Line Voltage:
Current Requirements:

Power Output:

90 to 130 V, 60 Hz

175 mA to 425mA at AC inputsiandard
DH5 workstation. (Dependent on which
scanner chosen)

At full load 24V; 40VA — U.L. L