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Preface

Contacting HEM Data

You may contact HEM Data using the following methods. For technical support please use fax, BBS, or e-mail for
communications.

Mail: 17336 Twelve Mile Road
Southfield, MI 48076

Phone: (810) 559-5607
Fax: (810) 559-8008
BBS: (810) 559-1775

e-mail: hemdata@hemdata.com
HEMData@msn.com

Registering your product entitles you to free technical support for four (4) months after date of purchase. After four
months, a support contract is required to obtain continuing technical support.

Due to the technical nature of the product, technical support questions sent via fax or email is preferred since it is an
efficient way to define and illustrate situations or problems. This also allows the support staff time to research the
problem before contacting you with solutions. HEM Data will not accept any telephone calls for support of the
Programmer’s Tool Kit and its components without a prior separate service agreement.

Technical support does not include designing, debugging, or programming your code. For assistance in these areas,
contact HEM Data for information on our consulting/engineering services. In addition, HEM Data will not provide
technical support for applications developed using the Programmer’s Tool Kit. Technical support for these
applications is the responsibility of the application developer.

HEM Data reserves the right to refuse technical support at any time to unregistered users or to anyone who abuses
the service. HEM Data reserves the right to change its fee structure, support policies, and procedures without prior
notification.

Purpose of this Tool Kit

The Snap-Master Data Gateway (DGW) Tool Kit by HEM Data Corporation (HEM Data) is a set of C-language
source code that provides developers with the necessary software tools to make custom elements for Snap-Master.
HEM Data Corporation's DGW specification is an "open software architecture" description which represents HEM
Data's commitment to supporting a variety of functionality requested by end users.

With the open software architecture, HEM Data Corporation's role is that of quality control for any elements that are
intended for commercial redistribution. Since HEM's name is on the product, we want to be confident of its
functionality. Please contact HEM Data if you are interested in commercially marketing any elements written for
Snap-Master for information on validation and distribution.
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What’s In DGW?

e Source code is provided for different types of data processing using Data Gateway. This allows the developer to
write source code that adapts specific routines to Snap-Master for Windows.

e Default dialogs are provided which set up the data processing for Snap-Master. Developers can add custom
dialogs to support special settings for the elements.

e Object code is provided for the developer to link in their DLL (Dynamically Linkable Library) with the
compiled source code. The DLL is then used to add this new support to installed versions of Snap-Master.

Rights and Confidentiality

All rights to the source and object code supplied by HEM Data, and the source code and object code supplied by
HEM Data, remain the property of HEM Data. The developer agrees to treat the DGW Tool Kit information and
code supplied by HEM Data as confidential proprietary information and protect it as the developer would protect its
own confidential information and property.

Note: Even though the developer has the capability to produce a working version, this capability can only be used
for development purposes. The developer does not have the right to distribute a working version of Snap-Master
for Windows. All production versions will be produced by HEM Data, unless specified otherwise under a
separate agreement.
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1.1. General Description

The Snap-Master Data Gateway provides a simplified programming interface to create your own elements in Snap-
Master. These elements operate like other elements in Snap-Master because they reside in the toolbox and can be
included directly in an instrument. Data Gateway can be used to write elements to perform analysis, read or write
data from custom file formats, create a custom display element, or many other uses.

Data Gateway is based on a Dynamically Linkable Library (DLL) which is available on the standard distribution
disks of both Snap-Master and this tool kit. This DLL (called SMDGW.DLL) contains procedures that provide real-
time processing, internal communications, and buffer management for processing elements for Snap-Master. By
shielding the developer from the real-time programming for Windows and complex procedures required for all Snap-
Master elements, this tool kit lets you concentrate on writing only the algorithms and routines required for your
specific needs. The Data Gateway specification is broken into simple user defined callbacks with the element and
window management already coded for you in the SMDGW.DLL.

This tool kit provides linkable libraries, sample source code, and basic dialogs for many types of data processing
elements. Programmers use the Data Gateway Tool Kit's Dynamically Linkable Library (DLL), support libraries,
along with the sample source code which conforms to the Data Gateway specification. You also have the option of
adding a custom Settings dialog for your element.

Data Gateway has been tested in the following programming environments:

e Borland C++ Compiler (v3.1 and higher)

1.2. Software Model

The Data Gateway element supports different types of processes which define how data is transferred between Snap-
Master and a Data Gateway element. Each type also defines the level of interaction allowed by the end user from
within Snap-Master.

Each Data Gateway element has a “Driving Buffer” which determines the channels available for processing by the
element. At the present time Data Gateway supports one input buffer per element, which generally means you can
process all channels from a single element letter, such as A0, Al, A2, etc. This alleviates the complexity of
processing data which potentially has different sample rates and/or frame lengths, which would require extensive
error checking and oversample/undersample cases (which is one of the powerful capabilities of Snap-Master’s
Analysis element).
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1.2.1. Type 1

In a Type 1 Data Gateway element, each result (or output) channel is a function of a single input channel. The
process table can have multiple functions defined, which allows one element to perform a variety of tasks. The end
user specifies the input channel and function used for each result channel are specified in the Settings dialog for the
element.

Examples of functions well suited for a Type 1 element are linearization, table look-up, or a custom set of calculation
routines. This process type supports both time and frequency domain data.

Input Buffer: I-ﬁﬂi Yoltage |EI | Custom Settings...
=[] *
Result | Status Input Process Label Units -

Channel Channel

B0 On Al Woltage  {lrwvertor

B1 On A1 Woltage i lrvertor

B2 it [rvertor

B3 [ff [ Feverkar

B4 ff [Frverkar

B5 ff [Feverkar

BE it [rvertor

BY [ff [ Feverkar

BA ff [Frverkar

B3 ff [Feverkar

B10 it [rvertor

B11 [ff [ Feverkar

B12 ff [Frverkar >

1] 4 I | Cancel Help

Figure 1-1 Data Gateway Element User Interface

1.2.2. Type 2

In a Type 2 Data Gateway element, the number of result channels and the function creating the result channels is
fixed. Unlike a Type 1 element the end user does not control the functions or the input channels, but they do select
the input buffer. The programmer pre-determines which of the input channels are used for calculations as well as the
number of result channels. The user interface provides feedback on any result channels produced by the element and
the function of the element.

Examples of functions well suited for a Type 2 element are storing all channels to a custom disk file format, creating

a custom data display, or a fixed set of custom calculation routines on a fixed number of channels. This process type
supports both time and frequency domain data.

1.2.3. Types 3,4, 5,6

These types are reserved for future use.
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1.2.4. Type 7

A type 7 element is like a type 1 element except each result (or output) channel is a single point.

1.2.5. Type 8

A type 8 element is like a type 2 element except each result (or output) channel is a single point.

1.3. DDE Support

All Data Gateway element support DDE pokes and requests to any column in the main table shown in Figure 1-1.
Data Gateway does not support any additional DDE pokes or requests to user-defined dialogs or settings. To work
around this, we recommend that any parameters that you may want the user to set be placed in a data file (such as an
INI file) where your program can read the value during the processing of your code.

The following DDE pokes and requests are supported:

Item Execute Request Poke Format Return Values
DrivingChannel v v string channel letter and number or “(None)”
Active v v string “Yes”, “No”

InputChannel v v string channel letter and number or “(None)”
Process v v string contents of Process list
Label v v string

Units v v string
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2.1. Tool Kit Installation

2.1.1. Installing Data Gateway

NOTE: One of Snap-Master’s standard modules (Data Acquisition, General Analysis, or Frequency Analysis) must
be installed on your system before you install the Data Gateway tool kit.

The Snap-Master Data Gateway tool kit includes a Windows-based installation program that automatically sets up
the tool kit files. You MUST run the installation program from Windows. Before you install the tool kit, take the
time to fill out your registration card and send it in. Once you register your product, you are entitled to technical
support and product updates as outlined in the Overview.

1. Insert Disk 1 of the Data Gateway tool kit.

rrrrrrr

rrrrrrr

4. When you reach the screen that specifies the destination path for the tool kit, type the hard disk directory
where Snap-Master is already installed.

5. Follow the instructions on screen and insert the correct diskettes as the installation program asks for them.
The instructions refer to the diskettes by their label names.

If you have problems installing the tool kit, contact HEM Data for technical support. For information on receiving
technical support, please read the appropriate sections in the Overview. To continue receiving support, please return
your registration card.

The installation program copies the file SMDGW.DLL to your Snap-Master directory, and it copies a collection of
other files to sub-directories off of the Snap-Master sub-directory which it creates. The install program does not
modify your CONFIG.SYS or your AUTOEXEC.BAT files, but it does, however, add some entries to your SM.INI
file so that the example elements will appear in the Snap-Master toolbox when Snap-Master is run the next time.

The remainder of this document will assume that you have installed Snap-Master and the tool kit files in C:\SM and
C:\SM\SMDGW respectively. Substitute your installation drive/directory where appropriate.
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2.1.2. Setting Your C/C++ Compiler

When compiling the project files for your Data Gateway element, you must use the Large Memory Model. If you did
not install the tool kit using the default directories, you may need to change the include and library directories before
you can compile the examples.

While it is permissible to turn off warning messages, it is a good practice to keep all of the warning messages turned
on. And while it would be very convenient to choose "All" in the Display dialog, the "Bit fields must be signed or
unsigned int" message will generate hundreds of warnings in the WINDOWS.H file, so the best bet is to display
selected messages, and to select all messages except the one just mentioned.

2.2. Browsing The Example Code

A number of example elements and their source code are provided with the Data Gateway tool kit. Reviewing the
example code will help you become familiar with the design of a Data Gateway element and provide you with a
starting point for your own projects. All of the example code is contained in separate directories off of the
SM\SMDGW directory (or where you have Snap-Master installed).

2.2.1. Running the Example Code

To see the example elements, run Snap-Master. Each directory installed with Data Gateway contains a pre-defined
instrument using the example element. If you want to build your own instruments using the custom elements, use the
pop-up menu for the Analysis icon in the Toolbox to select which element to drag into the instrument.

Each example and its accompanying example code illustrates a different feature of Data Gateway. The example
elements and their instruments are described as follows:

Project/Instrument Name Description Type Special Coding Example
Invertor Negates the data. Type 1 [lustrates the minimum coding
Time requirements for a Type 1 Time
element
Compare Compares the value of a Type 1 Uses a custom Settings dialog
channel to a value defined by Time and sets the default wvalues,
the user in a custom Settings label, and wunits on an
dialog, then outputs a value of 1 ElementCreate event.

if true or a value of 0 if false.

Mag_ Real Converts the Magnitude and Type 1 [lustrates the minimum coding
Phase result from the FFT Frequency requirements for a Type 1
element to Real and Imaginary Frequency element
values

FreqAdd Add the Magnitude and Phase Type 2

values for all input channels in Frequency
the buffer and output as one
channel.
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Project/Instrument Name

Time Add

Avg_All

SnglPt

SnglAll

Description

Adds the nth point of all
channels in the Driving Buffer
into a single output channel

Averages the nth point of all
channels in the Driving Buffer
into a single output channel

Can find the single point
average, min or max.

Single point average of all
incoming channels together into
a single output channel.

Type
Type 2

Time

Type 2
Time

Type 7
Time

Type 8
Time

Special Coding Example

This element contains 3
processes; average, min and
max.



