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1 Introduction

The Xpert Software Development Kit (SDK) enables developers® to create Sutron Link Libraries
(SLLs)? that extend Xpert’s functionality according to the developer’s unique needs. The SDK is
most often used to create libraries containing custom setup blocks, property pages, and control
panel entries, but may also be used to create libraries that manipulate ports, files, peripherals, and
any other entity accessible through standard Windows CE operating system API calls.

This document assumes the developer reading it is knowledgeable concerning C++ and basic
Windows programming.

2 Installing and Configuring the Development Environment

The SDK is intended for use with Microsoft eMbedded Visual Tools 3.0 which, at the time of this
writing, is available at no charge from Microsoft. This toolset contains the compiler, linker, and
operating system libraries necessary to develop for the Xpert platform. It may be ordered on CD
from Microsoft (in which case a modest shipping charge applies), or downloaded from:
http://www.microsoft.com/downloads/details.aspx?Familyld=F663BF48-31EE-4CBE-AACS5-
O0AFFD5FB27DD&displaylang=en.

The steps to install and configure the development environment follow:

1. Install Microsoft eMbedded Visual Tools 3.0 (EVT):
a. Itis recommended that you install to the default installation directories.
b. The EVT install program offers to install several components. Only install “eMbedded
Visual Tools 3.0”.

Installation Wizard for eMbedded Yisual Tools 3.0

Install eMbedded Visual Tools

Select the items pou want installed from the list below by clicking on the
check boxes. Anitem can be deselected by clicking again on itz check
b,

ehbedded Yisual Tools Products:

Gl =14 bedded Visual Tools 3.0
T Microsoft Windows SDK for Pocket PC 2002
T Microsoft windows SDF for Smartphone 2002

< Back I Hest » I E xit

Figure 1: Select Tool Install

! Throughout this document, the term developer is used to refer to the reader of this document, that is, the person
interested in developing an SLL, while the term user is reserved for referring to users of the Xpert.
2 Sutron Link Libraries (SLLs) are standard Windows Dynamic Link Libraries (DLLs) with an extension of “slI”.


http://www.microsoft.com/downloads/details.aspx?FamilyId=F663BF48-31EE-4CBE-AAC5-0AFFD5FB27DD&displaylang=en
http://www.microsoft.com/downloads/details.aspx?FamilyId=F663BF48-31EE-4CBE-AAC5-0AFFD5FB27DD&displaylang=en

c. The eMbedded Visual Tools install program offers to install “eMbedded Visual C++ 3.0”,
“eMbedded Visual Basic 3.0”, and “Common Components”:

I.  Select only “eMbedded Visual C++ 3.0” and “Common Components” for installation.
Xpert SDK support for eMbedded Visual Basic 3.0 has not been evaluated.

eMbedded ¥isual Tools Setup 7| x|

In the Dptioks list, zelect the items you want installed; clear the items pouw do not want inztalled.

A grayed box with a check indicates that only part of the component will be installed. To select
all components in the Option list, click Select All.

Dptions: Description:
[~ eMbedded Visual Basic 3.0 18813 KB nstalls Microsoft eMbedded Yisual
eMbedded Visual C++ 3.0 23 KB

< =R | C++ verzion 3.0 and all required
167FEI KR | components

¥ Camman Companents

Change Dption... |

Select Al |

"Installation Location Folder

C:\Program Files'Microsoft eMbedded Tools Change Folder... | ‘

Space required on C; 252052 KB
Space available on C: 2568 MB

LContinue I Cancel |

Figure 2: Select EVC and Common Components Install

ii.  With “eMbedded Visual C++ 3.0” highlighted, select the “Change Options” button.

The subsequent dialog contains a list of processors supported by Windows CE. Only
the X86 processor need be selected.

eMbedded Yizual Tools - Custom Dptions BE

I the Options lizt, select the items you want ingtalled; clear the items pou do naot want ingtalled,

A grayed box with & check indicates that only part of the component will be installed. To
zelect all components in the Option lizt, click Select All.

DOptions:

Description:
[~ MIPSTE 21888 KB ;I Installs files to support 286 within
[~ MIPSFP 21880 KB Microzoft eMbedded Visual C++
[ PPC 11208 KB wersion 3.0
[ 5H3 17472 KB
[~ 5SH4 17472 KE
[~ THUMB 10344 KB
i~ 15232 KB
...... Select Al
[ WEEEM 152 KB v o

— Felder for Currently Selected Option:
C:%Program FilesiMicrozoft eMbedded Tools

Space required on C: 15232 KB
Space available an C: 2564 MB

Ok I Cancel |

Figure 3: Install Support for x86



2.

Install the Xpert SDK by running setup.exe from the Xpert SDK installation disk. Take note of

the directory to which you install.

Update the eMbedded Visual C++ 3.0 include and library search subdirectories to point to those

created by the Xpert SDK:

P00 o

f. Select “Library Files” in the “Show directories for” drop-down combo-box.
g. Add the directory <XpertSDK>\Lib (where “<XpertSDK>" is replaced the fully qualified
path to the Xpert SDK install directory).

Run Microsoft eMbedded Visual Tools 3.0.
From the Tools menu, select Options to bring up the options dialog.
In the options dialog, select the Directories tab.
Select “Include Files” in the “Show directories for” drop-down combo-box.

Add the directory <XpertSDK>\Include (where “<XpertSDK>" is replaced the fully
qualified path to the Xpert SDK install directory, e.g., “c:\\XpertSDK?).

CEEE—— 2/ x|
Compatibility | Download | Build | Diirectaries | Source Control é EE
Platform: LCPUs Show directaries for:
MewtGen v |[win32 (wCE »86] Tlfnchdefies x|
Directories: EE O I 2

C:Awindows CE Tools\WwWCE211\HextGenIMCLUDE
C:Awindows CE Tools'WCEZ11\MextGen\MFCYWNCLUDE
C:hwindows CE Tools\wW/CE211\NextGen \ATLANCLUDE

oK I Cancel I

Figure 4: Set Include Search Path

options 2| ]
Compatibility | Download I Build | Directornies | Source Cantrol g EE
Platfarm: LCPUs: Show directories for:
MextGen | fwinaz (wiCE a8) || Library fles |
Directaries: EE G S 2

C:iwfindows CE Tools\WwCE 211N extGeniLIB =86
C:Wwindows CE ToolsWWWCE 211 \NextGentMFCALIE WSEE
WA CE Taol:'\WCE 211 \NatGen ATLALIB\EE
Lib

1] 8 I Cancel

Figure 5: Set Lib Search Path




2.1 Uninstalling the Development Environment

The development environment can be uninstalled from the Add/Remove Programs control panel
applet:

1. Uninstall “Xpert SDK”.

2. Uninstall “Windows CE Platform SDK (NextGen)”.

3. Uninstall “Microsoft eMbedded Visual Tools 3.0”.

The directory “Windows CE Tools” and its subdirectories are not always completely removed
following the uninstall. These directories can safely be removed as long as they do not contain files
from any source other than the uninstalled applications.

3 Creating SLLs

“Sutron Link Libraries”, or SLLs, are simply standard Windows dynamic link libraries with the
extension “slI” instead of “dll”’. This section describes the process of creating SLLs using the EVT
and Xpert SDK.

3.1 Overview

As stated previously, SLLs are most often created to contain setup blocks, property pages, and/or
control panel entries designed by the developer for some specific purpose. But what exactly are
setup blocks, property pages, and control panel entries? A few words describing each of these
things is in order. After that, the steps necessary to create an SLL are defined.

3.1.1 Setup Blocks Defined

A Setup Block is represented visually by an icon on the Xpert graphical setup page. Each block
typically has inputs and outputs. The block performs some action on the data it receives (or it may
produce data) which it then outputs to blocks connected to its outputs. Hence, the connections
between these blocks represent data flowing from block to block.

The Xpert “Engine” is an Xpert software component that controls when data actually flows through
the connections between setup blocks. The flows typically occur either due to a schedule submitted
to the Engine, or due to some asynchronous event like an alarm generated by a connected device.

The figure below shows an example Xpert graphical setup with a variety of setup blocks. The first
line of the example setup has the effect of taking an air temperature measurement at a scheduled
time and storing it in a log. To make this actually happen, the Measure setup block was coded to
submit an activation schedule to the Engine at recording start and, when activated, “pull” the data
from its input which it then “pushes” to its outputs. The AirTemp setup block was coded to take a
measurement and output the resulting data when a block connected to its outputs “pulls”. The Log
setup block was coded to receive data “pushed” into it and store it in the log identified by the block.



|):‘Innm| I:"l:ll.'.lirel o= Add || = Exit |

e -

AirTemp MeasureLog

TB-"'Fl—

TipBickk Measur]\i Log

__________ Log

HE

FREQT Zﬁ

"Freq " Wectfwglog |E|

Figure 6: Setup Blocks

In the scenario described above, the Measure block is said to be the “active” block, e.g., the block
that initiates data flow through a chain of blocks. In this case, the active block is a “scheduled”
block (because it schedules itself with the Engine). The other type of active block is an “event-
driven” block, where an event such as an 1/0 module alarm can signal a block to initiate data flow.

Active blocks are special in the sense that there is typically only one in an entire block chain. When
active blocks are connected together and one pulls (or pushes) from (or to) another, the pull (or
push) is typically ignored. Active blocks are drawn with thick borders to make them easier to
identify.

When using the Xpert AppWizard to create a setup block, all of the code necessary to create the
shell of a setup block is generated automatically. The developer’s job is to fill-in the details, which
usually means making calls into the various APIs to accomplish the desired task. So, the developer
must know 1) what API call to make, and 2) where to put it. This document’s “APIs” section helps
identify what API calls are necessary. The section “Creating Setup Blocks” helps identify where
those calls should go.

3.1.2 Property Pages Defined

A Property Page is a single tab of Xpert’s property sheet interface. For example, the figure below
shows the “Main”, “Setup”, “Sensors”, “Data”, “Log”, and “Status” property pages. A page is
selected by first selecting the associated tab at the top of the screen.

Simply put, property pages exist to organize related information in a single place (or display pane,
more specifically). As part of an extension to Xpert, if a developer wanted to display some set of
status data in a single, easily accessible location, a property page would be ideal. Fundamentally, a
property sheet is nothing more than a standard Windows dialog.

When using the Xpert AppWizard to create a property page, just as with setup blocks, all of the
code necessary to create the shell of a property page is generated automatically. The developer’s
job is to fill-in the details, which usually means displaying and processing standard Windows
dialog controls.
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Figure 7: Property Pages

3.1.3 Control Panel Entries Defined

A Control Panel Entry is a node of the Xpert’s TreeView control panel interface found on the Setup
property page. The figure below shows several standard control panel entries: Graphical Setup, 1/0
Modules, Log files, Self-test, and Setup File. These entries are “standard” because they are
provided by the Xpert application, as opposed to an optional SLL. The entries Coms, EZSetup
Measurements, and Satlink are provided by SLLs of similar names.

Control panel entries are typically used to present configuration data to the user for reading and
editing. For example, the configuration for an attached device could be accessed here.

When using the Xpert AppWizard to create a control panel entry, just as with setup blocks and
property pages, all of the code necessary to create the shell of a control panel entry is generated
automatically. The developer’s job is to fill-in the details, which usually means displaying and
processing standard Windows dialog controls that belong to the dialog created by the user’s press

of “Edit...”.
Sutron Xpert - Xpert
Setup |SEr‘|5|:|r5 IData ILDg IStEIU_JS |

F
—

-EZSetup Measurements
-taraphical Setup

IO Modules

-Log files

- Satlink m
- Self-test

M- Setun File (Xpert.ssf EI

Edit...

Figure 8: Control Panel Entries



3.1.4 The Basic Steps to Creating an SLL
The basic steps to creating an SLL are:

1. Create a project within the EVT.
2. Add code to perform the functions desired.
3. Compile, link, and download the SLL.

3.1.4.1 Create an EVT Project

To create a project in the EVT, select File — New. In the list of available project types, select
“Sutron Link Library (Xpert)”. Follow the AppWizard prompts, providing the data requested using
the following guidelines:

Create Setup Block - Select this option to create a block to be placed on Xpert’s setup page.

Block Name - Enter the name of the setup block here. This is the name that will appear by default
below the icon on the setup page. This name should be kept fairly short (e.g., 6 to 8 characters) so it
can be discerned on the Xpert screen.

Block Type - Select the block type from this list. The block type determines which category the
block icon is placed into in the setup page’s “Add Block” dialog box. Another restriction based on
block type is that only INPUT and OUTPUT blocks are queried for display data by the Sensors

property page.

Input Count - Enter the number of inputs belonging to the setup block. If the block is of type
INPUT, then this must be 0.

Output Count - Enter the number of outputs belonging to the setup block.

Input Names - Enter the names of the inputs, if any. The number of names entered must match the
number of inputs previously specified. To make an entry, simply double-click off of an entry,
within the confines of the list block control.

Output Names - Enter the names of the outputs, if any. The number of names entered must match
the number of outputs previously specified. To make an entry, simply double-click off of an entry,
within the confines of the list block control.

Uses 12C analog 1/0O - Select this option if the setup block will interface to an Analog 1/0 Module
(either the onboard module of an Xlite, or an external module connected to an Xpert). The resulting
code will contain device handles and function overrides used in accessing and supporting the
Analog I/0 Module API.

Uses 12C digital 1/O - Select this option if the setup block will interface to a Digital 1/0 Module
(either the onboard module of an Xlite, or an external module connected to an Xpert). The resulting
code will contain device handles and function overrides used in accessing and supporting the
Digital 1/0 Module API.

Uses SDI - Select this option if the setup block will interface to a device via SDI. The resulting
code will contain device handles and function overrides used in accessing and supporting the SDI
API.

Create Property Page - Select this option to create a property page. Note: a property page manifests
as one of the “tabbed” pages of the Xpert’s property sheet interface. Selecting this option causes a
new page to be added to the tabbed list of pages available.



Page Name - Enter the name of the property page here. This is the name that will appear on the
page’s tab.

Create Control Panel Entry - Select this option to create an entry in the control panel on the Setup
page. Note: an entry in the control panel manifests as a root entry of the Xpert’s control panel
interface. Selecting this option causes a new root entry to be added.

Entry Name - Enter the name of the control panel entry here. This is the name that will appear on
tree’s node.

3.1.42 Add Co