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1 Introduction

Oxford Instruments ObjectBench is a general purpose program for controlling
instrumentation from a PC compatible computer. It makes use of the features of Microsoft
Windows™ to provide a very flexible yet simple user interface. ObjectBench uses standard
hardware interfaces, such as RS232, Oxford Instruments ISOBUS or GPIB, to control
instrumentation remotely. Sequences, called macros, may be set up to perform a series of
operations and data acquisitions. Data acquired in this way may be displayed graphically,

printed, and stored in data files.

This manual describes how to install ObjectBench and how to use it for controlling specific
instruments. It does not describe how to install Windows or DOS or how to set up your
computer - these are fully described in the PC's manuals. Neither does it explain manual

operation of instruments; this is described in specific manuals for those instruments.

This manual does not contain safety information for the instruments or systems
that this software can be used to control. For this information, please refer to
individual instrument manuals and system documentation.

1.1 Features

Here is a brief summary of the features of ObjectBench:

e Remote control of electronic instruments supplied by Oxford Instruments using a
software front panel that closely mimics the real front panel.

e The ability to monitor signals derived from the instruments in a very flexible way. Data
may be displayed graphically and stored in data files.

e Sequences of operations and measurements may be set up using a simple BASIC-like
macro language. Generic serial and GPIB commands are provided for third party
instruments.

e Data may be stored in ASCII text files, and retrieved for analysis or printing.

e Complete named system configurations may be saved so that a number of different
experiments may be stored and retrieved separately.

e Complete customised dialog boxes may be created by the user for calling named
macros. This requires the use of Borland's Resource Workshop which is available from

Borland International Inc.

It should not be possible to damage Oxford Instruments electronic instruments using this
software. However, it is possible that these instruments could be misused in such a way

that the system is damaged.



1.2 Hardware Requirements

ObjectBench requires a PC compatible computer which is capable of running Microsoft
Windows. It is recommended that the PC has the following minimum specifications:

e 486 or higher processor

e Colour VGA or super VGA graphics
e 4 megabytes of RAM

e 60 megabyte hard disk

e Mouse

e High density 3.5" floppy disk drive
If you are using a 386 or 486sx we recommend that you use a co-processor.

The following are optional but have benefit:

e a printer or plotter supported by Windows

The PC should have installed on it DOS and Windows 3.1, 3.11, Windows 95 or Windows 98

before ObjectBench is installed.



2 Installing ObjectBench

Before attempting to install ObjectBench, make sure your PC has installed on it already
DOS and Windows.

If Windows is not already running, run it thus:
win + <ENTER>

Maximise the Program Manager by double clicking on it (refer to the Windows manual for
more information on the Program Manager). Insert the installation disk in the floppy disk

drive and use the Program Manager to start installation as follows.

Type alt-f, r to access the "Run..." menu option. A dialog box will be displayed which
invites you to type the name of the installation program. In this case, type "a:install.exe"

where a: is the floppy disk drive identifier. See Figure 1.

LCommand Line:

| a: inslal' | Cancel

|_Cancet |
[ Run Minimized

Figure 1 Running the ObjectBench Installation program.

Click OK. At this point the installation program will run. A dialog similar to that shown in

Figure 2 will appear.

= ObjectBench
Thiz program will attempt to create the Full Install
following directory on your drive and set =
F—g

up ObjectBench. LCustom Install
If you want to install it in a different

directory and/or drive, type the name of -
the path below. Exit Install

| (2]

ObjectBench requires 2907 Kb of ree
space on the drive.

Figure 2 The first installation dialog.

Name the directory to install ObjectBench in, or accept the default value of "c\ob". Then
click on "Select Options" to display the dialog shown in Figure 3. If you are installing
ObjectBench as part of a Faraday Balance, Vibrating Sample Magnetometer (VSM) system
or Heat Capacity system, select the appropriate option by clicking next to it. Later on you
will need an extra installation disk if you select either of these options. If you want the
Oxford Instruments wallpaper to appear as the background to your Windows desktop,

select that option too. Finally click on OK.



ObjectBench Installation

Maglab Systems
] ¥SM Drivers
] Faraday Balance Drivers
] Heat Capacity

] Oxford Wallpaper

Mote: only zelect a Maglab option if you have heen
supplied with appropriate additional driver dizks by
Oxford Instruments.

Figure 3 - The Installation Options Dialog

The installation program will prompt you to insert any further floppy disks that may be
required, and finally it will ask you if you wish to add an ObjectBench program group and
icons to the file manager. If this is the first installation of ObjectBench, reply "Yes". If you
are upgrading a previous version, reply "No".

When the installation has been successfully completed, you will find that a new program
group and icon have been added to the Windows Program Manager.



3 Running ObjectBench

To run ObjectBench, open the Windows Program Manager, open the ObjectBench
program group, and double click on the ObjectBench Icon, as shown in Figure 4.

Program Manager
File Options Window Help

4]

Figure 4 Running ObjectBench from the Windows Program Manager.

ObjectBench will now run, and display its main window, thus:

=| Oxford ObjectBench B
System Windows Configure

Figure 5 ObjectBench Main Window.

3.1 Running ObjectBench with a Named Setup
When ObjectBench is run, it first searches for a setup file with the file name extension
".obe". This file contains information about the screen layout and values of many setup
parameters, so that ObjectBench "remembers " the settings used last. This file is saved

when ObjectBench is exited.

If there is more than one common setup in use, more than one setup file can be used so
that each setup is stored separately. The name of the setup file must be supplied on the

command line used to run ObjectBench.

For example, suppose ObjectBench is frequently used to run two different experiments. A
second ObjectBench icon could be added to the Program Manager (use the File/New menu
option on Program Manager), and the command line options added by clicking once on
an ObjectBench icon and typing alt-<ENTER>. A dialog box similar to Figure 6 will be
displayed.



= Program ltem Properties

Description: | ObjectBench I oK

Command Line: |nb systeml |

Working Directory: |\ob |

Shortcut Key: [None |
= (] Bun Minimized ‘—I[Zhange leon...

QX FORD

Figure 6 Editing the ObjectBench icon's properties in the Program Manager.

Add to the end of the command line field the name of the setup to use, in this example
"system1". Similarly, "system2" would be added to the end of the command line for the
other ObjectBench icon. Change the description to identify the two icons uniquely. These
two ObjectBench programs will now run using independent setup files. ObjectBench
automatically adds ".obe" to the end of the setup name to create a file name.
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4 Using ObjectBench

After running ObjectBench for the first time the main window will be displayed, similar to
that shown in Figure 5. The main window consists of a menu bar, a button bar and a
button window. All ObjectBench functions can be accessed using the menus. Some
frequently used functions can also be accessed by clicking on one the buttons below the
menu, or on the separate button window. The separate button window is always
displayed on top of any other windows on the desktop. The button bar and button
window can be removed if preferred, by using the “Configure”/”View button bar” and
“Configure”/"View button window"” menu options. The function of each button is

described in section 4.1.

To exit from ObjectBench, double click on the system menu symbol (the grey square to the
left of the main ObjectBench title). On exiting, the setup options are saved so that next
time ObjectBench is run, the same windows with the same settings are present.

4.1 Button Functions

This section describes the function of each button on the button bar.

Equivalent Menu Item Function
-4+ .
4% “System”/"Connect All” Connect all instruments and XY plots.
++ . - .
-~ “System”/"Disconnect All” Disconnect all instruments and XY plots.
“Windows"/"XY Plot” Open a new XY plot window.

"

“Windows"/"Graphical Analysis Open a new analysis window.

"

"Windows"/"Edit macro” Open a new editor window.
! "Windows"/”Macro shell” Open a new macro shell.
'fll]] “Windows"/"Macro engineer” *Open a Macro Engineer window.

* Note that the Macro Engineer is available only in versions of ObjectBench supplied with

an Optistat system. In all other cases it is greyed out.

4.2 How to Control an Instrument

4.2.1 Loading an Instrument Driver

To control an instrument it is necessary to load a corresponding instrument driver. This is
accomplished by selecting the "Add/Remove Instruments" option from the "Configure"
menu. At this point, a dialog box will be displayed listing any instrument drivers that are
already loaded. Figure 7 shows a typical Configure Instruments dialog, in which there is a
driver for the ITC503 temperature controller already loaded, with a configuration name of
"default".

11



I Configure Instruments I

Driver: Configuration:

ITC503: default

Figure 7 The Configure Instruments Dialog showing Instrument Drivers in use.

To add further instruments, click on the "add" button. A list of available instrument

drivers will be displayed: note that this list may vary from system to system, depending on
the drivers actually supplied.

File Hame: Directories:
|- | c:\deviob2
cibal. drv |+ = e:s |+
farcon.drv A [_Nework |
farcon_dry == == m
hcl._div B ob2
heliox.div 3 3dbutt
ilm_dry 0 analpsis
ips120.dry £ byacc
itch02. div + €3 cec =
List Files of Type: Drives:
|Drivers [=.drv] |£I | = c: msdos 6122 |£I

Figure 8 The Add Instruments dialog box, showing a list of instrument drivers available for

loading.

Figure 8 shows a typical list of instruments. To load an instrument driver, select one from
the list using the mouse and click on "OK". Another dialog will appear, prompting you to

enter a configuration name for the instrument as shown in Figure 9.

= ObjectBench

Enter a configuration name For this instrument:

| default |

| OK I Cancel I

Figure 9 - The Instrument Configuration Name Dialog
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The configuration should consist of up to 8 characters which are used to distinguish
multiple instances of the same instrument driver. In this example, instrument is about to
be loaded with a configuration name of "default” - further instances of the same
instrument could be loaded subsequently with different configuration names. The
configuration is used when creating a file name for storing the instrument's setup. In this
example, setup information about an ITC503 would be saved in a file called "default.503"

when exiting from ObjectBench, and retrieved from this file when ObjectBench is next run.

4.2.2 Controlling an Instrument from ObjectBench

Once an instrument has been loaded it can be controlled and its signals read in several
ways. The simplest method is to control the instrument from its software front panel,
which depends on the specific instrument. This facility will be described in later chapters
of this manual. Another method is to control the instrument via the built in macro
language, which again will be described in a later chapter. Finally, instrument signals may

be displayed graphically as described in the next section.

4.3 How to Plot Graphs of Instrument Signals

0 FORD

When one or more instruments have been loaded as described in previous sections, it is
possible to plot graphs of signals available from the instruments (for example,
temperature or field strength). Before attempting this, refer to later sections of this
manual for information on how to control your particular instruments, and "connect"

them so that they are obtaining measurements in real time.

Any number of different XY plot windows may be opened and in operation at any time.
However, there is an upper limit of 1000 data points allowed in any one curve. After this
limit has been exceeded, early data points will be gradually discarded as new data is
added. This is done to keep the display speed at an acceptable level. If it is necessary to
record more than 1000 data points, use a log file to store all the data as described in
section 4.3.3. This file may subsequently be loaded into an analysis window which is

capable of displaying any number of points.

. [T .
To create a new XY plot window, press or select the "XY Plot" option from the
"Windows" main menu option. You may close existing windows by double clicking the

top left corner of the window.

The appearance of the graph can be changed at any time as described in 4.4.

4.3.1 Selecting the Signals to Plot
The XY plot window is a window containing a graph. It may be moved or resized to any
position on the screen. Initially an empty graph is displayed, ready to receive data as

shown in Figure 10.

13
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File Edit Inputs Graph

1.000

0.600

0.600
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0000 0200 0400 0600 0500 1.000

Figure 10 An empty XY Plot window.

The most important menu option is "Inputs”, because this is used to select which signals
are to be plotted, and when. There are three decisions to make: the choice of X

parameter; the choice(s) of Y parameter(s); and the trigger.

The trigger is the event that causes a point to be plotted on the graph - there are two
options. Data can be read and plotted at regular time intervals, or it can be plotted every
time an instrument driver makes a new signal value available.

Trigger Input

¢ [ITC503.default. T1 LS

) Time: e

Figure 11 Selecting the trigger for an XY plot.

Figure 11 shows the dialog which is displayed when the Inputs/Trigger menu option is
selected. The choice of signal or time trigger may be made by clicking one the radio
buttons on the left of the dialog box. If signal triggering is selected, a signal must be
selected from drop-down list. In this example, signal itc503.default.T1 has been selected.
Click on "OK" to confirm this choice.

Having chosen the trigger source, you may now select the signal to be plotted on the X
axis. Select the "Inputs"/"X signal" menu option.

X Signal
 Signal: | |£|
(O] ® Seconds _) Minutes ) Hours

Figure 12 Choice of the signal to display on the X axis of a plot.

Figure 12 shows the dialog box used to select the x parameter. There is a choice between
using elapsed time or an instrument signal. As before, click on a radio button to make
your choice, and select a signal from the drop-down list if necessary. In this example, time
has been chosen for plotting on the X axis, with units of seconds.

14



Finally, choose the signals to be plotted on the Y axis. Select the Inputs/Y signals option to
display the dialog box shown in Figure 13.

I Y Signals I

Curves: Signal:
[ITC503.default. T1 [#]k
Description:
[ITC503 default. T1 |
&= [ Unique ¥ axis
I gl( I | Hew Curve I | Delete Curve I | Cancel I

Figure 13 The dialog box used to select Y signals in an XY plot.

This dialog allows one or more signals to be selected for use as Y coordinates of plotted
points. To create a new curve (that is a plot of Y vs. X) click the "New Curve" button with
the mouse. This will cause a new entry to appear in the list of curves with the text "new
curve". Select this curve by clicking on it with the mouse, and then use the drop-down list
of signals (to the right) to select which signal should be used. When a signal has been
selected, the entry in the list of curves will change to a description of the curve, in this
example, "itc503.default.T1 vs. time". If you wish, you may change the description by
editing it in the edit box labelled "Description” (to the right). This description will appear
in the graph key. When you have created all the curves you require, click on the "OK"
button.

There are two check boxes which provide access to two further features in this dialog box.
Selecting "Hide" will make the selected curve invisible, without deleting its data. It may
later be displayed by clicking on "Hide" again. This feature can be useful if you wish to
omit one or more curves when the graph is printed.

Selecting "Unique Y axis" forces the graph to include a separate Y axis for this curve.
Normally, the software attempts to share Y axes between curves if the points plotted have
the same units, creating one Y axis for each set of units (for example field and

temperature). When "Unique Y axis" is selected this feature is overridden.

4.3.2 "Connecting" the XY Plot

Once the signals to be plotted have been selected as described in the previous section,

select the "Signals"/"Connect" menu option to start plotting data. The relevant
+4+

instruments must also be connected before data can be acquired. You can press 4% to
connect all the graphs and all the instruments, or use the "System"/"Connect all" menu

option.

While the plot is connected, it is no longer possible to change the signals chosen for
plotting.

To disconnect the XY plot, select the "Signals"/"Connect" option again, or the main menu
option "System"/"Disconnect all". You can disconnect all XY plots and all instruments by
-+

pressing k.

15



Sometimes it is useful to clear all old data from the graph before acquiring new data. This

may be accomplished using the "Graph"/"Clear data" menu option.

4.3.3 Saving data to a file
You may store the data points recorded in an XY graph in a data file. There are two ways

to save the data.

The first is a simple save of the graph displayed, which is performed by using the XY
graph's "File"/"Save" menu option. You are prompted for a file name and the data is
saved in the file. The data may be viewed at a later date by opening an analysis window
and loading the data file. Note that this method of saving data saves exactly the data
visible in the graph, so if the limit of 1000 points plotted in the graph has been exceeded,
and old data lost, the old data is not saved to the file either. To be sure of not losing old

data, you should instead save data to a file using the logging option.

When logging data to file, each data point is written to the file as it is read from hardware
and plotted on the graph. File data is never discarded. Be aware that it is possible to
create very large files in this way. To log data to a file, use the "File"/"Log" menu options.
You will be prompted for a file name, and then logging will commence. To check that
data is being logging, look at the "File" menu. You should see a small tick beside the

"Log" option. To stop logging, select this option again. The tick will disappear.

4.4 Graph Operations

ObjectBench displays data in graphical format in XY plots, in analysis windows and in
graph windows generated by the macro language. In each case a set of operations
performed on the graph, such as rescaling. These operations are described in this section

of the manual.

= -

File Edit Graph Operations

Auto tune data
¥=4306.94 y=100.25

103.0 3
3] Initial oscillations

102.0
1 k= 4416.68

K 101.0—: = 99.75

2 i P

tooo 1T AN [N

93.0 ¥

4.000 4.100 4200 4.300 4.400 4300
Time (=] x 103

[t iteB03 default Teetvs, Tirme, Q= 2 min (autotune.datl - itc503.default

Figure 14 - A Typical Graph.
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A typical graph is shown in Figure 14. A key appears beneath the graph which contains an
entry for every curve in the graph; the key for the currently selected curve is surrounded by
a dashed rectangle as shown. There is a cross (the readout cursor) on the graph which
applies to the currently selected curve. The coordinates of the cross hair appear above the
graph. Above the cross hair coordinates there is some descriptive text, in this case “Auto
tune data”.

The graph can be manipulated using the mouse, the main menu, and a popup menu
accessed through the right mouse button. All these features are described in the

following sections.

4.4.1 Mouse Operations

As the mouse pointer is moved around over the graph window, it changes from the usual
Windows mouse pointer when it has a special function. Several features require you to
drag the mouse. The mouse is dragged by pressing the left mouse button at the starting
position, moving the mouse to the finishing position, and releasing the button. The
mouse is double clicked by rapidly pressing and releasing the left mouse button twice. A
popup menu, the graph popup menu, is accessed using the mouse as described in the
table. Popup menus are used most easily by pressing the right mouse button to display the
menu, moving the mouse to the menu option you require while still holding the button
down, and finally releasing the button to select the option. To select no option, release
the right button when the mouse pointer is outside the menu. The menu options are
described in subsequent sections of this manual.

Here are the different possibilities:

—|— The mouse pointer is over a graph and can be used to rescale the graph by
zooming in on a selected rectangular region. Drag the mouse to select a
rectangular outline on the graph. Clicking with the left mouse button places
the readout cursor at the position on its curve nearest to the position where the
mouse was clicked. Clicking with the right mouse button displays the graph

popup menu (see section 4.4.5).

(ﬂT'] The mouse pointer is over the key for a particular curve. Clicking with left
mouse button on a curve's key selects that curve. If the curve is already

selected, all curves are deselected. Clicking with the right mouse button

displays the curve popup menu (see section 4.4.6). Double clicking on the

descriptive text allows the text to be edited.

¢‘:> The mouse pointer is over the readout cursor, and can be used to drag the
cursor along its curve. The readout cursor is always on the currently selected

curve.

@ The mouse pointer is over an object on the graph such as a text label. The
mouse can be used to drag the object to a new position on the graph. Double
clicking the mouse displays a dialog which allows the object to be edited.

Table 1 - Mouse Pointers and their Functions

17



4.4.2 Graph Main Menu Options

Many graph functions are controlled from the main menu option “Graph” shown in Figure

15.

- Operations

View key

Edit curve description
Hide selected curve
Bevesi ol cyrves
Delete selected curve
Delete selected group
Delete all curves

Don't share % axis

Setup

Figure 15 - The Graph Main Menu

Each option is described below. Options which are not accessible at any time are displayed

in grey instead of black.

Scale

The scaling dialog is displayed allow axis ranges to be set

manually, and autoranging to be configured. See section 4.4.3.

View key

A curve key is displayed in a scrolling window. This is an
alternative to the curve key displayed below the graph. It is most
useful when there are a large number of curves in the graph. Itis
not printed with the graph.

Edit curve

description

See the Curve Popup Menu, section 4.4.6.

Hide selected
curve

See the Curve Popup Menu, section 4.4.6.

Delete selected
curve

See the Curve Popup Menu, section 4.4.6.

Delete selected
group

See the Curve Popup Menu, section 4.4.6.

Delete all curves

See the Curve Popup Menu, section 4.4.6.

Don’t share Y

axis

See the Curve Popup Menu, section 4.4.6.

Setup

The graph setup dialog is displayed - see section 4.4.4.

18



4.4.3 The Graph Scaling Dialog

The graph scaling dialog is accessed from the “Graph”/”Scale” main menu option. It is
shown in Figure 16.

I Graph Autoscale Options I

i . Auto zcale Auto scale Fixed Margin [Z]:
min max units once; mode: span:

X |l] ||1 | Auto X & O
x| B O

-
[=]
=]

Auto XY

I oK I | Cancel I

Figure 16 - The Graph Scaling Dialog

The ranges of the X and Y axes can be entered as required. If there is more than one Y
axis, click on “Select Y” to cycle through them.

You can automatically adjust the range of the X or Y axis to match the range of the data
(autoscale) actually present by pressing the “Auto X" or “Auto Y” button respectively.
Both X and Y ranges can be autoscaled by pressing the “Auto XY" button.

This dialog also allows autoscaling to be performed automatically when new data is added
to the graph. Put a tick by “auto scale mode” for X or Y if you want that axis to adjust
automatically to accommodate new data points as data is added to the graph. In this
mode, an axis range is extended beyond the value of the new data point by a fixed
percentage, when can be entered in the “Margin” field for that axis. The margin is used

to avoid rapidly repeated rescaling of a graph as each new data point is added.

It is possible for the span of an axis to remain unchanged when it autoscales automatically
as new data is added. The axis range is offset instead of extended. Place a tick beneath

“Fixed span” if you want to use this feature.

444 The Graph Setup Dialog
The graph setup dialog is accessed from the “Graph”/”Setup” main menu option. It is
shown in Figure 17.

You can choose whether to display optional elements of the graph by placing ticks in the
dialog. The connecting lines between data points, the cross at the data point, the axis grid
and the readout cursor are all optional. The descriptive text, which is not always present,
above the graph can also be optionally displayed. If engineering format is selected, all axis
exponents are multiples of 3.
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I Graph Setup I

@EDispla}l connecting lines: B4 Digplay readout cursor

| Dizplay points [ Dizplay dezcriptive text
O Display arid 2| Usze Engineering format
Curve key: ) None 7 Short @ Full

Significant figures: EI

Title:  [XY Plot |

Figure 17 - The Graph Setup Dialog

The curve key can appear below the graph. It displays a sample of each curve’s line colour,
with some descriptive text. If a short key is selected, a number is displayed instead of the
descriptive text.

The number of significant figures to display in axis labels can be entered in the
“Significant figures” field.

If a title is entered, it appears at the top of any graphs printed out.

4.4.5 The Graph Popup Menu
If the right mouse button is pressed when the mouse pointer is over the graph, a popup
menu appears as shown in Figure 18.

Rescale to data

Free text label
Cursor position label
Delete all labels

Figure 18 - The Graph Popup Menu
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Menu options which are not currently available are displayed in grey. Each option is

described below.

Rescale to data

Rescale the X and Y axes to match the range of the data displayed
exactly.

Free text label

The readout cursor must be moved to a point on a curve before
this option is available. This option allows a box containing text to
be place on the graph. A dialog box invites you to enter any text
you wish. The box is then placed on the graph, and may by
positioned by dragging it with the mouse. Note that the text label
is always positioned relative to the curve point that was selected
when you created it. When the graph’s scale is changed and the
point’s position on the display changes, the text label will also

change position.

A text label may be moved at any time by dragging it with the
mouse. Double click on the label to display an editing dialog
which allows you to change the text, change the label’s colour, or
delete the label.

Cursor position
label

A cursor position label is exactly like a free text label (see above),
except that it initially contains the x and y coordinates of the
readout cursor.

Delete all labels

All text and cursor position labels are removed from the graph.

4.4.6 The Curve Popup Menu

If the right mouse button is pressed when the mouse pointer is over a curve key, a popup

menu appears as shown in Figure 19. Note that the curve key is only visible when there is

at least one curve in the graph and the curve key is not set to “none” in the graph setup

dialog (see a later section in this manual).

Edit curve description
Hide selected curve
Feveal o curves
Delete selected curve
Delete selected group
Delete all curves
Eran’t share Y axis

Figure 19 - The Curve Popup Menu
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Menu options which are not currently available are displayed in grey. Each option is
described below.

Edit curve A dialog appears which allows a small amount of text to be

description entered for the curve key.

Hide selected The currently selected curve and its key are hidden. All hidden

curve curves may be revealed by selecting “Reveal all curves” from this
menu.

Delete selected The selected curve is deleted.
curve

Delete selected All curves in the same group as the selected curve are deleted. A
group group of curves all share the same x data and can be loaded from
and saved to a single data file.

Delete all curves | All curves in the graph are deleted.

Don’t share Y Whenever possible, curves with the same Y units share the same Y

axis axis. This may be overridden by selecting this menu option.

4.4.7 Copy a Graph to the Windows Clipboard

The contents of a graph may be copied to the Windows clipboard by using the
"Edit"/"Copy" menu option. This allows graphs to be pasted into other Windows
programs such as Microsoft Word, for preparation of reports. Graphs are copied to the
clipboard in bitmap format.

4.4.8 Printing and Plotting

A graph may be printed or plotted to any printer or plotter supported by Windows. To
print a graph, first select the "File"/"Printer setup" menu option. A list of printers
available on your system will be displayed. Select the one you require. You may configure
the printer settings, if you wish, by clicking on the Setup button. Otherwise, click on OK.
Now you may print the graph by using the "File"/"Print" menu option. A dialog box will
be displayed briefly as data is transferred internally to the Windows print spooler, and
then printing will commence. Note that printing at high dot resolutions on laser and
matrix printers can take some time, so it is often better to choose a medium or low

resolution using the printer setup button described above.

If you wish, you can preview the printout by using the “File”/”Print preview” menu option.

4.4.9 Graph Fonts and Colours

All graphs in ObjectBench share the same colours and use the same fonts for text. These
colours and fonts can be changed by using the main menu items “Configure”/”Graph
colours” and “Configure”/"Graph fonts”. The colour and font used for each part of the

graph can be chosen. These settings will be retained for future use by ObjectBench.
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4.5 How to use ObjectBench Macro Commands

ObjectBench includes a macro interpreter that can be used to control instruments and
acquire data from them in a very flexible way. Macros may be entered into the macro
interpreter for execution at once in immediate mode. Alternatively, several macros may
be written in a text file using an editor, for execution as a program of operations. Such a
macro file may be invoked from a custom dialog box created using Borland's Resource
Workshop.

When creating a macro file, any ASCII editor may be used. ObjectBench includes a suitable
editor which may be invoked using the "Windows"/"Edit macro" menu options. Any

number of such editor windows may be opened and used.

The following sections describe how to execute individual macros commands and how to
create a macro file. Later chapters provide detailed reference information on the macro
language and describe how to call macro files from custom dialog boxes.

4.5.1 Executing Macro Commands in Immediate Mode
To execute macro commands in immediate mode, create a Macro Shell window using the
"Windows"/"Macro" shell menu options. A window similar to Figure 20 will be created,

with ">" prompt inviting a command to be entered.

= ACTD . - |~
>

«[ T +| |

Figure 20 A macro shell Window.

The rest of this section provides an informal introduction to immediate mode macro
commands. Full reference information on macro commands is included in section 7.

The macro command shell is an interpreter which translates commands before executing
them, to achieve fast execution time. It is similar in many ways to BASIC, so that, for
example, variables may be used in arithmetic expressions and printed. Figure 21 shows

examples of how to use ObjectBench variables.

> a = 1 *
> b = 2
> c = a = (b + 3) 5 56
>
a_a8928571
> a% = ""John"
> print My name is ", a%
Ay name is John
> print time
BE3BP15
>

| -

Figure 21 Typical macro operations.

Upper and lower case variables are equivalent and all variables are double precision

floating point. Variable names may be of any length.
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In this example, a print statement is used to print the value of a variable. The same
example shows how string variables may be assigned values and printed in a similar way.
There is also a special variable named "time" whose value is the time elapsed in

milliseconds since Windows was started.

The macro command language supports a special type of variable for accessing instrument
signals. For example, if there is an ITC503 present and connected in the system, its signals

might be accessed as shown in Figure 22.

= A 0 e - | -

> print itc583.t1, itc5083.t2, its
.899 91901 779.5

> print itc583.heat
9009

> itc583.tset = 6.5

> print read itc583.t1
5.265

>

«[ >

Figure 22 Accessing instrument signals from the macro shell.

This example shows how to print the three channel temperatures and the heater output of
the ITC503. It also shows how to set the set point for automatic temperature control.
Details of the ITC503 macro commands may be found in the appropriate chapter in this

manual if an ITC503 is included in your system.

Note that the values printed are those read most recently by the instrument driver.
However, these readings may be out of date if the instrument's update period is set to a
large value. A fresh up-to-date reading may be obtained by inserting the "read" keyword

as shown in the last command in the example (Figure 22).

Specific instrument commands may be executed as shown in Figure 23.

= 5 0 P - | .
> itc582.connect +
> itc503 _.manual
> itc503.heat = 58
> itc583.auto
>

*
«I I +

Figure 23 Example showing how to issue instrument commands in the macro shell.

In this example, the ITC503 is connected, set to manual mode, its heater output is set to
50%, and finally it is set to auto control mode. Available commands vary from instrument

to instrument, and are listed for instruments in your system in later sections of this manual.

4.5.2 Creating and Executing Macro Programs

Macro programs are simply files containing sequences of macro commands. In addition to
those macro commands described in the previous section, there are flow control and
conditional commands similar to those in BASIC which make it easy to write powerful

macro programs.
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This section provides an informal introduction to the extra macro commands used in macro

files. Full reference information on macro commands is included in section 7.

The macro program shown in Figure 24 calculates factorials of numbers in the range 1 to
100. It illustrates how to use labels and conditional jumps to control program execution.
As well as goto /abel, ObjectBench macro language supports gosub /abel with return as
in BASIC. Conditional statements can make jumps depending on the outcome of a test as
shown. A label consists of any text followed by a colon. Program execution finishes if a

stop statement or the end of a macro file is encountered.

To test this example, type the commands shown into a file using a file window, and save it
in the default macro directory as "bang.mac". The default macro directory is specified in
the main menu option "Setup/Directories” and then go to a macro shell window. Type the

following to run the macro:

load "bang.mac" + <ENTER>
run + <ENTER>
= Edit - c:\ob\macros\bang.mac ﬂ -
File Edit Search
X=1;n=1 d
loop: -
print n, "t =", x
n=n-+1
X=X %n
if n <= 188 then goto loop
+
<-| | +

Figure 24 A macro program for calculating factorials.

At this point, a list of factorials will be displayed. If you wish to interrupt a macro before it
has finished, press the <ESCAPE> key at any time. If you want to respond to the <ESCAPE>
key in a special way in a macro program, define a label "escape:". When <ESCAPE> is
pressed, program execution transfers to this label. Pressing <ESCAPE> a second time

always interrupts a macro program.

A macro may be interrupted by pressing <SPACE> at any time during execution. Press

<SPACE> again to resume execution, or <ESCAPE> to interrupt execution.

Note that when a macro has been loaded into a macro shell, ObjectBench remembers this
and automatically loads the same macro next time ObjectBench is run. There is also an
option in the macro shell's system menu, "auto run”, which can be selected to execute the

macro when it is loaded automatically.
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Data files may be created, written to, and closed from macros. The mechanism for doing
this differs from that in BASIC, to make sure that all data files are in a compatible format
that may be read by an analysis window. A typical example of creating, writing to and

closing a data file is as follows:

format #1, x, y

open #1, file = "test.dat", "This is a description”
x=1y=2

write #1

close #1

This example first declares a format, which comprises two columns, one for X and one for
Y. "#1" is the channel identifier. The second line opens a data file called test.dat with the
descriptive text shown. To write to the file, the simple command shown on the fourth line
is used, and finally the file is closed. It is possible to specify column labels and units for the
data file: this is described more fully under format in the macro command reference
section. Any number of independent data files may be manipulated by using different
channel identifier values. If the file name contains a wildcard character (“*” or “?") a

standard Windows file selection dialog is displayed.

Data may be transferred to the screen or a graph in a very similar way to writing it to a
file. To print the values on the screen, replace the open command in the example above

with the following:

open #1, graph = "The graph title"

This command will create a new graph window ready to receive data. Similarly,

substituting:

open #1, screen

will direct output to the macro shell window. This feature is useful for debugging.

Note that the same channel may be opened for any combination of file, graph or screen

output at the same time by simply including more than one open command in the macro.
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The usual way of acquiring data from an instrument is to assign values from the special
instrument variables described in the previous section: this is known as synchronous data
acquisition. Sometimes, however, it is desirable to respond to an instrument measurement
event: this is known is asynchronous data acquisition. This may be implemented in the
ObjectBench macro language using the on signal xxxx / return commands. The

following example shows how to respond to measurements of a signal lockin.X:

rem The main program:

on signal on

loop:

goto loop

rem The signal measurement subroutine:
on signal lockin.x

print "lockin.x = ", lockin.x

return

This program consists of two parts. The first part is just an infinite loop that does nothing.
However, whenever instrument lockin reads a new value for x, the program jumps to the
statement after on signal lockin.x. In this example, the value is printed and the return
statement causes the main program loop to be continued. Notice the command on signal
on near the start of the program, which activates the on signal mechanism. Until this
command is executed, the on signal handler is not invoked. Several on signal handlers

may be defined for a number of different signals.

Sometimes it is useful to include common definitions or subroutines in a macro program.
This may be achieved in the ObjectBench macro language by using the include statement.
This reads a file into the program so that the contents of the file appear at that point in

the program.

The complete example macro program shown in Figure 27 illustrates many of the concepts
discussed in this section. It is the macro used to measure sample moment versus time in a
vibrating sample magnetometer (VSM) system experiment. It is normally invoked from a
custom dialog (described elsewhere in this manual) which loads the macro program, sets

the values of some variables, and runs it.

The example first declares some formats for file and graph data output, before opening a
data file and graph to receive output. Then it enables on signal handling and waits for a

defined time before closing the data output channels and finishing. The subroutine wait
is defined in the included file "util.mac" on the last line of the program. If escape is

pressed while the program is running, execution transfers to the "escape:" label.

An on signal handler is included which is activated each time the signal vsm.m is measured.
This subroutine measures the elapsed time by calling another subroutine in "util.mac", and

then writes data to the file and graph before returning.
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4.6 How to connect Signals using Signal Links

Sometimes it is useful to be able to update one instrument input signal from another
instrument output signal. For example, a Vibrating Sample Magnetometer (VSM)
instrument has a signal input named "V" which has to be updated from the measured
hardware voltage signal. This signal is available from a lockin amplifier channel (X or Y)

which has corresponding output signals named "X" and "Y".

= Signal Links

Figure 25 The empty signal links dialog.

This will display a list of any existing signal links, as shown in Figure 25. Init