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1 | NTRODUCTI ON

Thi s docunent provides the definition and design for T. H E

Sol utions’ Wndows based Control Application Framework. This
framework is designed to facilitate the quick and correct
conposition of “control applications”. These applications are
one of multiple conponents in a system based around an external ly
configured, programmed or controlled enbedded device(s). A
typical overall systemis diagraned in Figure 1

Enmbedded Systen(s)

control nessage

and response
i Device Controller K > Devi ce
(serial or TCP/IP

connecti on)

/

Contr ol 1 or nore

Application (PC)

Device Controller }— > Devi ce

Figurel, Typical System

The control application provides a user-friendly environnent for
configuring, programm ng and/or controlling the enbedded system
It is often inplenented using sonme version of Wndows on a PC.



2 DEFIN TION

The control application framework is designed to facilitate the
qui ck conposition of C++ prograns that are used to configure and
control enbedded systens. It is a very specialized framework.
Thi s has bot h advant ages and di sadvant ages. The advantage is
that it provides a neans to conpose C++ control applications with
the | east amobunt of overhead and the | owest possible |earning
curve. The disadvantage is that it does not attenpt to provide
C++ classes to do everything. It is not a replacenent for
Borland’s OAL or Mcrosoft’s MFC when devel opi ng nore general -
pur pose applications.

The framework nmeets the foll owm ng general requirenents:

1. It supports a “conponent based nodel” that facilitates the
qui ck prototyping and devel opnent of control applications.

2. This support is tailored for the C++ | anguage, primarily using
M crosoft’s Visual C++ (5 or 6), in a 32 bit Wndows
environnent. This includes Wndows 95/98, Wndows NT 4.0,

W ndows 2000 and W ndows CE 2.0/ 2.01.

3. Were the Wndows environnment is either difficult or
confusing, the framework abstracts away these difficulties.

4. It uses the "m xed" progranmm ng nodel, Wndows and traditional
mul ti-tasking events are used together.

5. Where the Wndows environnment is reasonably straightforward
(or well supported by Visual C++), such as dial og boxes, there
is no need to build support classes just to “objectify” the
W ndows API. Instead a generic control application exanple
w || provide neani ngful exanples of the appropriate design and
i npl enentati on of conponents to include the use of Wndow s
facilities.

6. Areas that commonly require support by control application
devel opers and/or are substantially different in
inplementation in the three Wn32 environnments will be
supported with fully inplenented classes. The areas supported
i ncl ude:

a. Child w ndow consol e styl e output

b. File input/output

c. Communi cation (currently includes a point to point high
reliability serial link, with TAPI based dial -out nodem
support, and a TCP/IP socket link, with DUN support)

d. Application |level |ogging
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e. Application level status reporting (status bar)
f. Long termoperation status indicator (progress bar)

7. The applications devel oped have a relatively snal
“footprint”.

We can conceive of a control application as a collection of
“conponents” which interact with each other to provide the
desired function set. The idea of a conponent is simlar (and
often identical) to that of a classical object. A conponent is
defined as:

1. Acollection of data and code that provides a specific
function. It provides a block of data and code with high
functional cohesion that requires relatively | ow coupling with
ot her conponents.

2. It is the base building block for a library of reusable
functions.

3. It can be inplenented in a nodule that can be grasped in a
reasonable time by a new person that knows the progranm ng
| anguage, C++. This in general restricts the source nodule to
ten pages (~ 800 line) including code, conments etc.

In addition a conponent should be constructed in a manner that
elimnates the need to repeat code. The general schenme is to
create basic or atom c conponents, i.e. conponents that take care
of a basic required function, and to use these in nore conpl ex
conponents that use several basic operations along with workflow
logic etc. to handle a conplex operation. Therefore, conponents
in general nmust be able to invoke and to be invoked by other
conponents. The only limtation is space.

A conponent shoul d support, but not require, asynchronous
operation. This provides the neans to take advantage of Wn32's
mul ti-threadi ng support when it is advantageous to do so.

Finally, there is a need for a special type of conponent that
supports autonmated operations, i.e. operations that automatically
run based on the applications configuration. This type of
conponent nay use ot her general - purpose conponents but is not
used by them It is started when the application is started and
st opped when the application closes.

To easily build and conbi ne conponents requires that the
framewor k provi de:



1. A generic “control panel” that serves as the front end users
interface and invokes top | evel conponents.

2. A base class definition and “rule set” for general conponents
t hat supports Wndows nessage distribution, asynchronous
conponent operation and pol ynor phi sm

3. A "manager" and "rule set" for automated operation conponents.

The second of these requirenents corresponds to the central
probl em t hat nmust be overcone in any execution bl ock based
framewor k, COM CORBA etc. However, unlike these frameworks,
this one does not attenpt to be | anguage, |ocation or process

i ndependent. As a result it is sinple and can be understood and
used with relatively little effort. Wzards significantly
sinplify the construction of a project’s base file set (i.e. the
framework file set) and conponent “tenpl ates” (See w zards. doc
for details on the project and conponent creation w zards.)



3 DESI GN

3.1 Architecture

A control flow perspective of the framework (general conponents
only) is provided in Figure 2. A typical interaction of the
framewor k and general conponents (ignoring nmessage and nai

di stribution) using a communication link, is diagramed in Figure
3. The object (inheritance) hierarchy used in the framework is
provided in Figure 4. A brief description of the principal parts
of the framework foll ows:

Application - provides the conpiler entry point and initializes
the applications nmain w ndow, handles the “About” nenu item
provi des W ndows nessage distribution services

Control panel - provides the initial human interface to include
“l aunching” top | evel conmponents via nmenu interaction; provides
necessary adm ni strative functions; provides any inter-| ocking
control in the usage of other conponents

Mai | box - provides the nmeans for asynchronous conmuni cati ons,
conpl eti on nessages, between conponents or a top | evel conponent
and the control panel

Comruni cation - provides facilities to comrunicate with the
device being controlled; the current inplenmentation provides
either serial or TCP/IP socket support; a separate class provides
the capability to manage nultiple comruni cation |inks.

Fil e manager - provides I/O operations for the file system used
by the control application

Child Console - provides text display services on a child
w ndow s client area

Application | og — provides data/time stanped event | ogging

Application activity status — provides display of current
activity status lines

Progress status — provides i ndependent progress status bar

Oper ati on conponent base class — provides “wapper” for a user
devel oped operati on conponent
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Figure 4, Object Hierarchy

In general a conponent is conposed of two files. It is defined
in a header file, *.H it is inplenented in a C++ source file,
* CPP. Its window resources (if any) are defined in a single

central project resource script file, *.RC. In a few cases
conponents may share sone code with another conponent using a
“neutral” C++ source file. Invocation rules and mail boxes tie

general conponents together. The basic rules for general
conponents are:



1. Al conponent activities are started with a function call.

2. If an activity will require substantial tinme to perform and
can be achieved in an asynchronous manner then a two phase
interaction is used. The initial interaction is the return
fromthe function call. It provides the conponent’s ID or
zero (an illegal 1D nunber) as a return. The non-zero return
indicates that the activity is started and will be conpl eted
sone time latter. The second or conpletion interaction is
conposed of a mail posting to the other conmponent (or control
panel ) that started it.

3. The component nust provide the follow ng m ni mum public
interface:

OPERATI ON MESSAGE HANDLER
Descri ption: Conponent’s Wndow s nessage handl er.

Cal l ed Paraneters: nessage - nessage type code
wparam - message word paraneter
| param - nessage | ong paraneter

Ret ur ned val ue: message handl ed (TRUE) or not (FALSE)

BOOL conponent _cl ass: : msghandl er (Ul NT, WPARAM LPARAM

MENU ENTRY PO NT

Description: Provides the nenu entry point function defined as

virtual in the base operation class definition. This function
ALWAYS uses the asynchronous interaction node.

Passed paraneter: none
Ret ur ned val ue: operation started (valid operation ID) or not
(0)

unsi gned int conponent _cl ass:: MenuEntry(voi d)

DYNAM CALLY CREATE AN OBJECT
Description: Provides the capability to dynamcally create an
object of this class. This is declared as a static function.

Passed paraneters: activity — display status (TRUE or FALSE)
| ptr - pointer to |ink object to use
id —callers ID



Ret ur ned val ue: pointer to the object

voi d *conponent _cl ass:: Create(BOOL activity,link *Iptr,unsigned
int id)

DYNAM CALLY DESTROY THE OBJECT
Description: Destoys the object. This is declared as a static
function.

Passed paraneter: optr - pointer to a connect object to
destroy.
Ret ur ned val ue: none

voi d conponent _cl ass: : Destroy(void *optr)

4. Conponents should be “thread safe” if nultiple instances can
be created. This inplies that it will operate correctly if
mul ti ple threads, each with their own object instance of that
cl ass, operate sinultaneously. These can be in general be
satisfied by (NOTE: exanples of these inplenentation specifics
can be found in the generic control application exanple):

a. If static data structures/variables are used in a conponent
that can have multiple instances, nmutual exclusion nust be
provi ded by the conponent.

b. If adialog is used, it is created with the Di al ogBoxParam
call with the LPARAM set to point to the object invoking
the dialog. Since only nodel dialogs are supported, mnutual
exclusion at the dialog level is assured; therefore the
poi nter can be saved within the dialog handler as a static
vari abl e.

c. If athread is used, it is created with the passed
paranmeter being a pointer to the object to which the thread
“bel ongs”.

d. Any events etc. that are not to be shared between objects
(i nstances of a conponent) shoul d not be naned.

5. Any conponent that is invoked directly fromthe nmenu requires
an entry in COWPONT.H.  This entree is normally created bythe
conponent w zard.



A generalized interface and organi zati on di agramfor a conponent
i's provided bel ow

COVPONENT
CALL
(control — MENU ENTRY PO NT
panel )

:

NO PARAMETER ENTRY PO NT

get paraneters using dial ogs

:

PARMETERI ZED ENTRY PO NT

open operation
start exeuction thread
return ID

EXECUTI ON THREAD

execute function
post conpl etion nessage

Figure5, Typical General Component Interface and Organization

Aut omat ed operation conponents are different in function and
structure from general conponents and follow a different set of
rules. An automated operation is started when the application
opens and is not closed until the application is closed. During
that time it periodically "awakens" a does its intended function.
This may include the use of general conponents. In Ct+ this is
acconpl i shed using an execution thread that has a "while forever™
| oop. The rules for autonated operation conponents are
summari zed bel ow.
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1. Each autonated operation conponent mnust provide the follow ng
static public interface:

OPERATI ON START ENTRY PO NT

Description: Automated operation start entry point. It creates
the object and then starts the execution of the free-wheeling

t hr ead.

Passed paraneters: none
Ret urned val ue: none

voi d auto_conponent cl ass:: Start(void)

CLOSE THE COVPONENT
Description: Stops the objects execution thread and destoys the
obj ect .

Passed paraneter: none.
Ret urned val ue: none

voi d aut oexchange: : O ose(voi d)

2. The start function nmust performthe foll ow ng actions:
a. Check that another instance of the conponent is not
runni ng.
b. Create the object and start the free wheeling execution
t hr ead.

3. The close function nmust stop the conponents executing thread
if it is running and delete the object if it exists.

4. The execution thread of an automated conponent nust use the
facilities provided by the automatic operation manager to
assure that automatic operations will not run while a user
i nvoked conponent is in progress or another automatic
operation is running. The general schene is pseudo-code is:

VH LE ( FOREVER)

calculate tine to wait

Sleep for calculated tine

RunAut oOpn [aut omati c operati on manager]

| ogi ¢ of conponent

Aut oOpnConpl ete [automati c operati on nmanager ]
END VWHI LE
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5. The conponent should i nput and check its configuration
paraneters prior to start the execution thread.

6. If the operation cannot start the user should be notifi ed.

7. Any aut omat ed operation conponent nust have an entree in
AUTOCCOVPONENT. H. The conponent wi zard normally creates this.

3.2 Detail

The design of each part of the framework is provided in the
foll ow ng sections. The design of the exanple conponents that
make up the “generic control application” is provided in Appendi X
A

3.2.1 Application

Application provides the basic services necessary in a Wndows
environment to function. These include:

1. The conpiler required initial entry point.

2. Initialization of the application’s wi ndow, using application
specific entries in APP.H, and the control panel (using the
control panel class).

3. The Wndows main thread nessage | oop.

4. The Wndows regi stered nessage handler for the application
w ndow.

5. Handling of the destroy nessage (WM DESTROY)

In addition it:

1. Provides the ability to display a sign on banner.

2. Handl e the “about” dial og.

3. Creates the globally available key file nanes with full paths.

4. Provides Wndows nessage distribution functions for other
obj ect s.

The | ast of these is key to the proper operation of the system
It allows any conponent to register itself and therefore get

W ndows’ nessages. This in turn nmakes it possible to do a
conponent’s nessage handling (if any) in the conponents class not
in a centralized (and conpletely unw el dy) nessage handling | oop.
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The followng itens are required for correct initialization
and/ or operation should be uniquely defined in APPL.H for a
speci fic application:

CFG_FI LE_NAME - the nanme of the applications configuration file
APPL_TITLE - application’s w ndow caption

MENU - application’s nmenu |ID nane

ABOQUT_DI ALOG - about dial og’s nanme

HELP_FILE - application’s help file nane

SI GNON_BANNER - di splay sign on banner (TRUE) or not (FALSE)

SIGNONWAIT - time (in mlliseconds) to display the signon
banner, ignored if SI GNON BANNER is FALSE

MJLTI | NSTANCE - nore then one instance of the application is
permtted (TRUE) or not (FALSE)

The prototypes of public functions are also provided in APPL.H
These functions provide the ability to register and unregi ster a
message handler. Any conponent that wants to use this feature
must be defined as a class derived fromthe “nsg_cl ass” cl ass
defined in HANDLE. H This base class really serves no purpose
other then the declaration of the virtual function “nmsghandle”.
In addition, a neans to get key application |level handles is
provided. A nore conplete definition of the public functions
provi ded by Application follows:

REA STER A MESSAGE HANDLER

Description: Provides the neans for an object to register itself
for receiving nessages.

Passed paraneters: optr - pointer to the object registering
Ret ur ned val ue: successful (TRUE) or not (FALSE)

mh_entry *Regi st er MsgHandl er (nsg_cl ass *optr)

UNREG STER A MESSAGE HANDLER

Description: Renoves the indicated nessage handl er.

Passed paraneter: mhptr - pointer to node to renove

13



Ret ur ned val ue: none

voi d UnRegi st er MsgHandl er (nmh_entry *mhptr)

GET THE APPLI CATI ONS MAI N W NDOW HANDLE
Description: Returns the handle for the applications main w ndow.

Passed paraneters: none
Ret ur ned val ue: applications main wi ndow handl e

HW\D Cet Appl WhdHandl e(voi d)

GET THE APPLI CATI ONS HANDLE
Description: Returns the application instance handl e.

Passed paraneters: none
Ret ur ned val ue: applications instance handl e
HI NSTANCE GCet Appl Handl e(voi d)

Application is inplenmented in the file APPL.CPP. It is the only
part of the framework not inplenented as a C++ class. The
initialization functions are standard W ndows progranm ng and
wi Il not be further discussed. (NOTE: In a few instances

condi tional conpile statenents have been used to differentiate
bet ween Wndows 95/ NT and CE.) The basic nessage distribution
function is based on two specific itenms. First, the internal
data structure is nothing nore than a single |linked |ist of

bl ocks, mh_entry, which provide an object pointer. The data
structure is defined as:

struct mh_entry
{
mh_entry *next;
class nmsg_cl ass *obj ptr;

1
mh_entry nmhe[ NO_VHE] ;

mh_entry *reg;
mh_entry *unused;

Regi stered nessage handlers are found in the reg list while
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unused bl ocks are in the unused list. The register and
unregi ster functions just renove and insert bl ocks.

The second is the requirenment that a regi stered nessage handl er
return a Boolean to indicate if the nmessage was handl ed (TRUE) or
not (FALSE). This convention is enforced by the pure virtual
nmessage handl er function definition in the “nmsg_class” class
definition, see HANDLE. H

To assure thread safe operation, the public routines,

Regi st er MsgHandl er, UnRegi ster MsgHandl er, along with the private
function that uses the nessage distribution data structure,

D st Msg, are inplenented using a critical section. This assures
t hat any changes or uses of the data structure are done

i ndi vi sibly.

3.2.2 Control Panel

The control panel provides the “user entry point” for the control
application framework. It has tw basic functions, first to
initialize the other parts of the framework used in nost or al
cases, the comunication |inks, application |og and application
status bar, and second to provide the first |evel user interface
through its application registered nessage handl er.

The control panel class is defined in CNTLPNL.H  Qher than a
constructor and destructor its public definition provides the
means to initialize and close the control panel and for it to
W ndows handl e nessages. The detailed definitions are:

CONTROL PANEL | NI TI ALI ZATI ON
Description: Provides for initialization of a control control
panel .

Call ed paraneters: wnd - handle for current w ndow
app - handler for current application
cbwnd - handl e for command bar in CE
(defaults as invalid handl e)

Ret urn Val ues: none

void cntl panel ::1nit(HAMND wnd, HANDLE app, HWND cbwnd)

CONTROL PANEL' S REG STER MESSAGE HANDLER

Description: Takes care of handling Wndow s nessages pertinent

to a control panel object.

Cal l ed Paraneters: nessage - nessage type code
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wparam - message word paraneter
| param - nessage | ong paraneter

Ret ur ned val ue: message handl ed (TRUE) or not (FALSE)

BOOL cntl panel :: msghandl er (Ul NT nessage, WPARAM wpar am LPARAM
| param

The initialization routine perfornms the foll ow ng actions:

1. It initialized the conmmunication link or links using the

mutli-1ink managenent conmponent. |f a comunication link is
not established the user is altered to this with a warning
nmessage.

2. It initilizes the application’s log file and status bar.
3. It gets and saves the handle for the systeni s nenu.

4. 1t initializes its mailbox and starts its free running
conponent reply handler (mail reception) thread.

5. It calls the automated operation nmanager's entry point to
start any automated operations.

6. It registers with the Application for Wndow s nessage
di stribution.

The control panel’s nenu nessage handl er provi des the base | evel
user interface. Specifically it handl es nmessages generated by
user nmenu interactions. Based on nenu actions it will launch an
oper ati ons conponent to provide the function requested or in sone
cases use Wndow s provided facilities to provide the function.
Where the conponent is actually dynamcally created (the new
operation in C++) the registered nessage handl er takes care of
destroyi ng the conponent when it cl oses.

In addition, the control panel provides interlock nechanismto
prevent inproper usage. Currently two interlocks are used:

1. Al operations that inherently require a device connection are
di sabl ed until you have connected with the enbedded system

2. Conmuni cation settings are only enabl ed when not connected
wi th a devi ce.

3. Once an operation is started, another operation is not allowed
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until the operation conpletes.

The control panel uses facilities in the operation list class
and virtual functions defined in the operation base class to
dynam cal ly create/destroy and i nvoke conponents w t hout needi ng
to know the exact nature (i.e. class) of the specific conponent
(pol ynorphism. Means to mani pul ate the defined |list of menu

i nvoked conponents is provided by OPNLI ST. H . CPP (see section
3.2.4) Tracking a functioning conponent is naintained using the
facilities of the operation block Iinked |ist class defined in
OPBLOCK. H and i nplenented in OPBLOCK. CPP (see section 3.2.5).

The overall operations of the user interface is summari zed bel ow

1. When a user selects a nenu itemthe control panel's registered
message handl er picks up the Wndows' nessage.

2. The message handl er uses facilities in the operation |ist
class to find a conponent that nmatches with the nmenu items
| D.

3. If a mtch is found the conponent is dynam cally created using
facilities in the operation |ist class and conponent.

4. The MenuEntry routine in the conponent is invoked. |If the
routine returns a legal ID (i.e. the operation is started and
final notification of conpletion etc. wll come latter) then:
a. Facilities in the operation list class are used to disable
all other top-Ilevel conponents and

b. Key information about the conponent, primarily its ID, is
kept in a linked list using the facilities of the operation
bl ock linked Iist object.

5. The mail reception thread within the control panel gets any
mai | posted for the control panel (i.e. conpletion nessages).

6. Incomng mail is checked for a match with a functioning
conponent using the facilities of the operation block |inked
list object.

7. If a mtch is found, facilities in the operation |ist class
provide a neans to determ ne the response type.

8. Based on the response type the appropriate actions are taken
(e.g. “enabling conponent operations at the nmenu | evel using
facilities of the operation base class) and the conponent’s
informati on bl ock renoved fromthe linked |ist.

9. Alnost all of the control panel inplementation is nmenu neutral
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in nature. The only exception is the handling of the “Adm n”
and “Hel p” nmenu choices. These may require nodification for
specific applications.

3.2.3 Operation Base { ass

QOper ati on conponents provide the core of the control applications
functionality. They allow the control application (and the user
through it) to configure, program and/or control an enbedded
system

To elimnate redundant code, the nore conpl ex conponents are
expected to use the basic conponents to do nuch of its work.
Because of this it is extrenely inportant that they be created in
a manner that follows all the framework rules. |In addition care
must be taken to make sure that these conponents operate properly
when created in either a static or dynam c nature. Exanples of
operation conponents are provided in the generic control
application exanple. Normally a new conponent is created using

t he Conmponent Wzard. This is docunented in w zard. doc.

Qperations typically require the use of framework classes to
fulfill their jobs. 1In general, access to the nost inportant of
these, a communication link to the device, nust be provided for
any operation to work. Normally operations either directly use
this conponent to comunicate with the enbedded system or invoke
basi c operations that do (or in sone case both). This neans that
a conponent is inherently asynchronous. |[|f the conponent’s
operation is started it lets its invoker know that it has

conpl eted and the status of the conpletion by posting mail for
the invoker. Were data needs to be transmtted there is a

uni que data bl ock provided in the conmponent. The |ocation of this
bl ock is part of the conpletion mail

Access to the consol e conponent is useful for displaying the
state of the operation etc. but is not mandatory for use of a
conponent. This is especially true when a basic operation
conponent is being invoked by a nore conpl ex operation conponent
and the wish is to elimnate possible confusing aggregations of
consol e nessages. Therefore a operation conponent can not assune
that it has access to the console and nust check before trying to
use it.

The operation base class defined in OPERATN. H provi des the
aspects shared by all conponents. This includes the use of the
“nmeg_cl ass” class as a base and key vari abl es/data structures.
Two variables, ny_id and caller_id, provide the neans to assure
correct posting and receipt of conpletion mail. The variable
caller_id is set by the base classes constructor. It is the ID of
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t he conponent that created this conponent (i.e. the invoker of
the operation). The variable ny_id should be set using the val ue
returned fromthe OQpenQpn call (see below). This variable nust
be used for the initial return to a MenuEntry invocation if the
operation is started. Ml responses from other conponents is
provided in rsp:

struct asynch_response rsp;

struct asynch_response

{
enum opn_nsg_wpar am wpar am
voi d *response;

}s
where the fields are defined as:

wparam - status paraneter (succeed or fail) unique to the
conponent

response - pointer to the conponents information block or NULL

In addition the base class provides a nunber of support functions
that elimnate code redundancy and nake it easier to construct a
new operation conponent. A detailed definition of the function
interface foll ows:

ACTI VI TY MESSAG NG

Description: Displays the nessage on the application status bar
and makes a log entry if activity status was TRUE (i.e. not
silent). Always logs itemwth nust_|og set to TRUE

Passed paraneter: msgptr - pointer to string to output
must _log - nmust log event if silent

Ret urned val ue: none

voi d opn:: Message( TCHAR *nsgptr, BOOL nust | og)

OPEN AN OPERATI ON

Description: Takes care of registering an operation for nessage
distribution, constructing a mail box for use with other
conponents and provides the conponet its ID

NOTE: The returned IDis generated by the InitMil Box

Passed paraneter: none
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Ret ur ned val ue: i f successful this returns a nunber other
than zero, the nunber is the conponent’s ID
and should be stored in ny_id and used in the
creation of any other operation conponent

unsi gned int opn:: OpenCopn(voi d)

CLOSE AN OPERATI ON

Description: Takes care of closing the operation. This includes
unregi stering the operation for wi ndows nessage distribution,

cl osing the conponents mail box, displaying any final nessage, if
a console is available, and posting the conpletion mail to the

i nvoker

Passed paraneters: nsg - nessage to display
type - wparam for the conpletion nessage
data - pointer to data block (if any)
associated wth the response

Ret ur ned val ue: none

voi d opn::d oseon(char *nsg, opn_nsg_type type,void *data)

CLOSE AN OPERATI ON

Description: Takes care of closing the operation. This includes
unregi stering the operation for nessage distribution, closing the
conponents mai|l box and di splaying any final nessage if

appropri ate.

Passed paraneters: nsg - nessage to display

Ret ur ned val ue: none

voi d opn::d oseQon(char *nsQ)

WAI T FOR THE ASYNCH RESPONSE FROM ANOTHER COVPONENT

Description: Provides the neans to wait for an asynchronous
response from anot her conponent. This call blocks the calling
thread until the response is received. The actual response is

saved in the variable rsp

Passed paraneter: sender - id of conponent waiting for
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Ret ur ned val ue: none
voi d opn:: Wi t OopnResponse(unsi gned int sender)

To assure proper operation in a nutli-threaded environnment, each
of the public functions, Message, OQpenCpn and C ose(pn, are
protected using critical sections (one for Message and anot her
for OpenCpn and C oseOpn).

Besi de the above support, the operation base class defines sone
pure virtual functions that a conponent nust inplenment. These
are defined bel ow

BOOL nsghandl er (Ul NT, WPARAM LPARAM) - the registered Wndow s
message handl er

unsi gned int MenuEntry(void) - the conponent’s nmenu invoked entry
point (this is used by the control panel)

3.2.4 Conponent List C ass

The conponent |ist class provides a convenient nmeans to
dynam cal | y mani pul at e nenu-i nvoked conponents (this feature is
primarily intended for use by the control panel). This is based
on an array of operation data structures that include entry
points for static functions. The operation data structure and
the array are defined as:

struct operation

{

TCHAR *titl e;

unsi gned int menu_id;

void *(*Create) (BOCL, LNK *, unsi gned | ong);
void *(*Destroy) (void *);

BOOL repeat;

BOOL al ways_acti ve;

}

static struct operation op[];
A brief explanation of each field follows:
title —atitle string

menu_id - the Wndows ID for the nmenu item associated with the
operation

Create - pointer to the routine that dynamcally creates an
object (a static function in the conponent).
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Destroy - pointer to the routine that deletes a dynamcally
created object (a static function in the conponent).

repeat - indicates that the operation should be repeated,
automatically re-run after conpletion, (TRUE) or not (FALSE)

al ways_active — indicates that the operation can be invoked event
when there is not connection, (TRUE) or not (FALSE)

“op” entriees are normally built by the conponent w zard in the
file COMPONENT. H. The inplenmentation of an object to nmanipul ate
t he conponents in op is provided in OPNLIST.H .CPP. The
follow ng functions are provided to operate on the array:

FI ND OPERATI ON THAT MATCHES A MENU I D
Description: Finds the operation that matches a nenu ID, if any.

Passed paraneter: menu_id - the nmenu ID to match

Ret urned val ue: the matchi ng operations handl e or NO_OPERATI ON
OPN_HNDL opn: : Mat chMenul d( WPARAM nrenu_i d)

FI ND OPERATI ON THAT MATCHES A OPERATI ON MESSAGE COMPLETI ON
RESPONSE

Description: Finds the operation that matches one of three
possabl e operati on nessage response paraneters (success or fail).

Passed paraneter: response - response paraneters to match
Ret ur ned val ue: t he mat chi ng operati ons handl e or
NO_OPERATI ON

OPN_HNDL opn: : Mat chResponse( WPARAM r esponse)
CHECK OPERATI ON MESSAGE COVPLETI ON RESPONSE FOR TYPE RESPONSE
Description: Returns the response type for an operation nessage.

Passed paraneters: operation - the operation's handle
response - the response

Ret urned val ue: the match type or not operation response

enum opn_nsg_type opn:: ResponseType( OPN_HNDL oper ati on, WPARAM
response)
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RETURN THE Tl TLE FOR THE | NDI CATED OPERATI ON
Description: Returns a pointer to the title, a null term nated
string, of the indicated operation.

Passed paraneters: operation - the operation's handle
Ret ur ned val ue: pointer to the operations title or NULL
char * opn::Title(OPN_HNDL operati on)

CREATE THE | NDI CATED OPERATI ON COVPONENT

Description: Invokes the Create function of the indicated
conponent .

Passed paraneters: operation - the operation's handle
appl - application handl e
wnd - w ndow handl e
consol e - consol e present or not
I nk - pointer to serial link
id - callers id

Ret ur ned val ue: poi nter to created conponent or NULL
voi d *opn:: Creat eOon( OPN_HNDL operati on, HANDLE appl, HAND wnd, BOOL

consol e, link *I nk,unsigned int id)

DESTROY THE | NDI CATED OPERATI ON COVPONENT
Description: Invokes the Destroy function of the indicated
conponent .

Passed paraneter: operation - the operation's handl e
opptr - pointer to the object

Ret ur ned val ue: conponent destroyed (TRUE) or not (FALSE)
BOOL opn: : DestroyQOpn( OPN_HNDL operation,void *opptr)

RETURN REPEAT STATUS OF | NDI CATED OPERATI ON

Description: Returns the repeat status of the indicated

oper ati on.

Passed paraneter: operation - operation's handl e
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Ret ur ned val ue: repeat status (TRUE or FALSE)

BOOL opn:: Repeat (OPN_HNDL operati on)

ENABLE OR DI SABLE ALL THE OPERATI ON'S MENU | TEMS
Description: Enables or disables the entire operation nmenu.

Passed paraneter: action - enable (TRUE) or disable (FALSE)
menu - nmenu handl e

Ret ur ned val ue: the nmenu I D or zero.

voi d opn:: Al | GonMenu(BOOL acti on, HVENU nenu)

ENABLE OR DI SABLE THE CONNECT MENU | TEM

Description: Enables or disables the "Connect"” operations nmenu
item

Passed paraneter: action - enable (TRUE) or disable (FALSE)
menu - nmenu handl e

Ret runed val ue: the nmenu I D or zero

voi d opn:: Connect Menu(BOOL acti on, HVENU nenu)

ENABLE OR DI SABLE THE DI SCONNECT MENU | TEM */

Description: Enables or disables the "D sconnect" operations nmenu
item

Passed paraneter: action - enable (TRUE) or disable (FALSE)
menu - handle to nenu

Ret runed val ue: the nmenu I D or zero

voi d opn:: Di sconnect Menu(BOOL acti on, HVENU nenu)

ENABLE ALL THE MENU | TEMS THAT ARE ALWAYS ACTI VE*/

Description: Enables operations nenu itemthat are always active.
Passed paraneter: menu - handle to nenu

Ret r uned val ue: none

voi d opnli st:: Enabl eConst ant Menul t ens( HVENU nenu)
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ALVWAYS ACTI VE | TEM
Description: Determnes if an itemis always active.

Passed paraneter: operation array handl e

Ret ur ned val ue: al ways active operation nmenu item (TRUE) or
not ( FALSE)

BOOL opnlist:: AlwaysActi ve(OPN_HNDL ohndl)

3.2.5 Operation Block Linked List

The control panel to maintain a |ist of conponents that are
currently executing uses this framework class. The class is
defined in OPBLOCK. H and i npl enmented i n OPBLOCK. CPP. The cl ass
does nothing nore then keep a single linked Iist of conponent
data where this is defined as:

struct opn_bl ock

{

struct opn_bl ock *next;
cl ass opn *opptr;
unsigned int op_id;

unsi gned short int ohndl;

}

where the fields are defined as:

next - pointer to next block in the list or EQOL

opptr - pointer to the object that inplenents the conponent
op_id - the conponent’s ID

ohndl - handle for the bl ock

The public functions supported are:

| NSERT A NEW BLOCK
Description: Creates and inserts a new bl ock

Passed Paraneter: id - op_id paraneter
ohndl - ohndl paraneter
optr - opptr paraneter

Ret ur ned val ue: bl ock created and inserted (TRUE) or not
( FALSE)
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BOOL opn_block sll::Insert(unsigned int id,unsigned short int
ohndl , cl ass opn *optr)

FIND A MATCHI NG BLOCK
Description: Finds a block with a matching op_id, if it exists.

Passed paraneters: id - op_id paraneter to match
Ret ur ned val ue: poi nter to matching bl ock or NULL
struct opn_bl ock *opn_bl ock_slI|::Find(unsigned int id)

REMOVE THE SPECI FI ED BLOCK
Descri ption: Renpbves and destroys the indicated block if it
exi sts.

Passed paraneter: bptr - pointer to block to elimnate
Ret ur ned val ue: bl ock renmoved (TRUE) or not (FALSE)

BOOL opn_bl ock_sl|:: Renove(struct opn_bl ock *bptr)

3.2.6 Automated Operation Manager

The autonat ed operati ons manager provides the neans to start and
stop all automatic conponents. In addition it provides
facilities required by automated conponents for correct

operation. It is defined in AUTOOPN. H and inplenented in
AUTOOPN. CPP. Starting and stopping automati c conponents is based
on an array of automatic operation data structures that include
entry points defined as static functions. The data structure and
the array are defined as:

struct auto_operation
{
TCHAR *title;
void (*Start) (void);
void (*d ose)(void);
}

static struct auto_operation autoop[];

A brief explanation of each field follows:
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title —atitle string

Start - pointer to the routine that starts the automatic
conponent (a static function in the conponent).

Close - pointer to the routine that stops an automatic conponent
(a static function in the conponent).

The functions used by the control panel to start and stop
aut omat ed operations is:

I NI TI ALI ZE AUTOVATED OPERATI ONS
Description: Initialized all the autonmated operations.

Passed paraneters: none

Ret ur ned val ue: none

voi d autoopns::Init(void)

CLOSE AUOTMATED OPERATI ONS

Description: Closes all the autonated operations.
Passed paraneters: none

Ret ur ned val ue: none

voi d aut oopns: : Cl ose(voi d)

I n addti on the manager provides two key functions to the
aut omat ed operations thensel ves that:

1. Guarantee that only one operation runs at a tine.

2. Manual operations and aut omated operations are nutual ly
excl usi ve.

3. Once an autonated operation starts that it will run to
conpl etion unless the hardware is powered down or the process
abort ed.

4. M nimal feedback is provided so an operator knows an automated
operation is running.

RUN AN AUTOVATED OPERATI ON
Descri ption: Takes care of group actions to |let an autonated
operation run.

NOTE: The returned IDis generated by InitMil Box
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Passed paraneter: msg - operation's start nessage

Ret ur ned val ue: t he conponents (mail) 1D during the run (i.e.
from RunAut oOpn to Aut oQpnConpl et e)

unsi gned i nt autoopns:: RunAut oOQpn( TCHAR *nsQ)

AUTOVATED OPERATI ON COMPLETED
Description: Takes care of group actions necessary when an
aut omat ed operation is done.

Passed paraneters: nsg - operation's conpletion nessage
Ret urned val ue: none

voi d aut oopns: : Aut oOpnConpl et e( TCHAR *nsQ)

The proper use of these functions is illustarted bel ow
Oper at i onExecThread(voi d *param

VWH LE ( FOREVER)
calcuate tinme to wait to start operation
|F (wait is |onger then 0)
Sl eep
END | F
RunAut oOpn( TEXT(" Runni ng operati on nane"));
logic to inplment the autonmated operation including any
failure recovery etc.
Aut oOpnConpl et e( TEXT(" Oper ati on nane conpl eted"));
END VWHI LE

3.2.7 Mail Box

This is a framework class that provides the basic nechani smfor
the inplenentati on of the asynchronous interaction nodel for
conponents. [NOTE: It can in fact be used to support any
synchroni zati on and comuni cation requirenents in the Wn32

t hreaded environnent.] It is defined in MAILBOX. H and

i npl enmented in MAILBOX. CPP. Instances wll be statically created
objects within the control panel, operation base class and
automati c operation base class. The class definition is:

| nternal data store:

static struct mail bx *postoffice
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static HANDLE mai |l _nmut ex
unsi gned char ny_id

postoffice - the head node for a linked |ist of "nail boxes" one
for each robot/device task

mai | _rmutex - object used to enforce nmutual exclusion within the
mai | box functions

my id - the identification of the task associated with the
mai | box

A "mail box" is the data structure that provides the neans to send
and receive mail. There is one for each task. The structure is
defi ned as:

struct mail bx
{
struct mail bx *next;
unsi gned char i d;
struct mail *nsg;
unsi gned char wait_sender;
unsi gned char sender;
char *nessage;
unsi gned char si ze;
HANDLE recei ve_wai t;

}
"Mail" is a data structure used to tenporarily hold a nessage
until its receiver picks it up. A mailbox keeps a |linked |ist of
waiting mail, in receipt order, using the head node nsg. The

sender, nessage and size variables are used to receive nail while
waiting. The mail structure is defined as:

struct mai

{

struct mail *next;
unsi gned char sender;
char *nessage;

unsi gned char si ze;

}
The task I Ds are nothing nore then a conponent’s |D
Public function definition:

I NI TI ALI ZE A TASKS MNAI LBOX
Description: Takes care of creating a task's mail box etc.
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NOTE: There is the potential for a race condition in this routine
when "initialized" is false. Therefore, this routine should only
be invoked by the sane thread or otherw se provided nutual
exclusion external to its normal nmechanism nmail _nutex.

Passed paraneters: controlpanel — the caller is the control
panel (TRUE) or not (FALSE)

Ret ur ned val ue: t he conponent’s (mail) 1D
unsi gned int mail box::1nitMail Box(BOOL control panel)
CLOSE A MAI LBOX
Description: Coses a mailbox if it exists. |If this is the |ast
mai | box in the postoffice it also "closes" the postoffice.
Passed paraneter: none
Ret ur ned val ue: none
voi d mai | box: : C oseMai | Box(voi d)
POST MAI L
Description: Post a nessage to another task's mail box
Passed paraneters: recv_id - nmail's reciever(s)
message - pointer to mail's nessage
nmsg_si ze - size of nessage in bytes
Ret urned val ue: mail posted (TRUE) or not (FALSE)
BOOL mai | box: : Post Mai | (unsi gned char recv_id, char

*message, unsi gned char nsg_si ze)

WAI T FOR MAI L
Description: Waits for a nessage to be posted by the indicated
sender (s)
Passed paraneters: send_id - id of sender(s) to receive nai
from

buffer - pointer to nessage buffer
Ret ur ned val ue: id of sender (or zero if failure)

unsi gned char mail box: : Wai t Mai | (unsi gned char send_id, char
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*buffer)

CHECK FOR MAI L
Description: Checks if mail has been posted by the indicated
sender (s)

Passed paraneters: send_id - id of sender(s) to check for mai
from
Ret ur ned val ue: mai | found (TRUE) or not (FALSEO

BOOL mai | box: : CheckMai | (unsi gned char send_i d)

| mpl enent ati on of principal routines:
BOOL I nitMail Box(unsigned char id)

Wi t For Si ngl eCbj ect nmai | _nut ex
| F (mai |l box does not exit for id) THEN
| F (dynantal |y create mail box) THEN
add mail box to end of postoffice |ist
Cr eat eSermaphore receive_wait
set mailbox and ny_id to id
set mail list to enpty
set current to enpty
set return to TRUE

ELSE
set return to FALSE
ENDI F
ELSE
set retrun to FALSE
ENDI F

Rel easeMut ex mai | _nmut ex

BOOL Post Mai | (unsi gned char recv_id, char *nmessage, unsi gned char
nsg_si ze)

Wi t For Si ngl eCbj ect nmai | _nut ex
| F (receiver's mail box exist) THEN
| F (mai |l box owner waiting for mail from sender) THEN
copy nessage into buffer
set mail box sender and size
Rel easeSenphore recei ve_wai t
set return to TRUE
ELSE
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| F (dynam cally create nail) THEN
set mail's sender to ny_id
copy nessage
set mail's size to nmsg_size
set return to TRUE

ELSE
set return to FALSE
ENDI F
ENDI F
ELSE
set return to FALSE
ENDI F

Rel easeMut ex mai | _nmut ex

unsi gned char WaitMail (unsi gned char send_id, char *buffer)

Wi t For Si ngl eCbj ect nmai | _nut ex
| F (mail box exit for my_id) THEN
IF (mail fromsend_id in list) THEN
copy nessage into buffer
set nmail box sender and size
set return to sender
ELSE
set wait_sender to send_id
copy buffer pointer
Wi t For Si ngl eCbj ect receive wait
copy nessage into buffer
set mail box sender and size
set return to sender
ENDI F
ELSE
set retrun to O
ENDI F
Rel easeMut ex mai |l _nmut ex

3.2.8 Device Conmmuni cati ons

The ability to establish communication with an enbedded system
(and therefore configure/progranicontrol it) is supported for
three kinds of links: a high efficiency and reliability point-to-
point serial link, a TCP/IP socket link and a proprietary
protocol. The proprietary link is just a "tenplate" for a user
provi ded protocol and will not be described. A separate class
provi des the neans to manage nul tiple comunication |inks.

3.2.8.1 Miltiple Communi cation Link Manager

The multi-link class provides routines to manage nmultiple open
serial links. The class is defined in MJULTILNK. H Detail ed
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definitions for each public function follow

I NI TI ALI ZE THE LI NK ARRAY

Description: Initializes the communication |links array using the
configuration file and dynamcally created |ink objects. This
operation takes “possession” of each port defined in the
configuration file.

Passed paraneters: none

Ret urned val ue: nunber of ports opened (0 to 4)

unsi gned char multi _|ink::1nitLinks(void)

CLOSE ANY OPEN LI NKS

Description: Closes any link that is open.

Passed paraneter: none

Ret ur ned val ue: none

void multi _|ink::d oseLinks(voi d)

GET LI NK AVAI LABI LI TY

Description: Allows the caller to get the availability of

i ndi cated communi cation |ink.

Passed paraneters: nanme - pointer to link's nane string
Returned value: link is available (TRUE) or not (FALSE)
BOOL mul ti _I|ink::LinkAvail abl e( TCHAR *nane)

GET A LINK' S PO NTER

Description: Allows the caller to get the pointer to a |ink
obj ect .

Passed paraneters: name - pointer to link's nane string

Ret urned val ue: pointer to link object or NULL

class serial _link *multi _I|ink::GetLinkPtr(TCHAR *nane)

SELECT A LI NK
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Description: Provides neans for a user to select a |ink.

Passed paraneters: nanme - pointer to buffer to receive link's
name string (or NULL)

Returned value: link selected (1- x) or O

unsi gned char multi _|ink:: Sel ectLi nk(TCHAR * nane)

The class is inplenmented in MIULTILNK. CPP. The functions are no
nmore then operations on a link list of comrunication |ink
defintion bl ocs:

struct comm.|ink_ bl oc
{
struct comm.|ink_bl oc *next;
TCHAR nane[ MAX_TI TLE_LEN + 1];
class link *I nk_ptr;

b

The class "link" is a virtual class that provides the definition
of a generalized communication interface. It is defined in
COMLINK. H.  The interface is based on the foll ow ng assuned
communi cati on usage nodel
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Open control panel through

mul ti-link
— > Connect user or script through
connect
— Send
operation conponents
Recei ve
Di sconect user or script through
di sconnect
Cl ose control panel through
mul ti-link

Figure 6, Communication Usage Model

A generic virtual interface that supports this nodel is provided
in COWINK H There are currently two inplenented versions:

1. A point-to-point serial |link based on Wndow s seri al
functions and TAPI.

2. A TCP/I P socket |ink based on Wndow s W NSOCK and RAS/ DUN.

3.2.8.2 Serial Communication Link

The serial communi cation conponents were built as separate
cl asses to maxi m ze reuse and to keep the actual nodul es that
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i npl enment them mai ntai nable. The separation pretty nmuch foll ows
“standard” |ayering found in nost communi cation protocol

i npl enmentations. The link | evel conmponent provides a high
reliability packet interface to the other conponents in the
system The serial port |evel conponent provides an interface to
the Wndow s serial port API.

The link | evel provides packetization, reliability and encoding
facilities. The current inplenmentation provides thread based

| ocking protection. |If using nutli-threaded access to a single
link, then the application nust:

1
2.
3

Use the Lock — Unlock primtives or

include its own protection (nutex, semaphore etc.) or
expand the protocol to support multi-point to point
communi cati on

The link protocol was designed and inplenented to have the
foll ow ng characteristics:

1

Very | ow conplexity so it can be easily inplemented on an
enbedded device (NOTE: an inplenentation in Cis provided in
t he DOS device sinulator).

High reliability

Good bi-directional binary data transfer rate under nornal
condi ti ons.

Supports a nmaster - slave relationship between the control
application (nmaster) and the controller (slave). This assunes
that "indivisible" Send - Receive calls are used as in a
message based conversation between a single "source" in the
control application and a single "sink" on the device.

Supports point-to-point physical connection. This includes
both | ocal and renote (point to point noden) connections.

The key aspects of the protocol are summarized bel ow

1

2.

This is a link level protocol which operates with no know edge
of its contents other then whether a packet is the end of a
“message” or not. It is assuned that a conversation, the
exchange of one or nore packets to performa function such as
a file transfer, based context exists above this comrunication
| ayer.

It uses prefix encoding to provide full binary transparency
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7.

along with unique control synbols. The prefix used is the
ASCl | escape character (0x1B). Four itens are currently
encoded:

start of packet: <ESC><STX>
ACK: <ESC><ACK>
NAK: <ESC><NAK>
escape: <ESC><ESC> [ not a control synbol ]

Data being transfer is packetized to provide reliable
transport. A packet is defined as:

start of packet
sequence nunber
data length
data bytes

CRC

sequence nunber - a byte value, the | owest seven bits are
increnmented in order, a sequence nunber is “new’ when a new
connection is started., the high bit is set if this is the

| ast packet in a nessage

data length - a byte value, provides the length of the data
section, currently limted to 128 bytes | ess packet/encodi ng
over head

CRC - two byte CCTT recomended CRC

The operation of the protocol is half-duplex with a single
packet allowed to be outstanding. A positive, ACK, or
negati ve acknow edgnment, NAK, is required for each packet
sent. The response is based on the correct sequence and CRC
and does not inply that any operation other than receipt has
take place. No flow control is provided.

|f a positive or negative acknow edgnment is not received
within 30 nmsec then the packet is re-transmtted.

A failed packet, either NAKed or tined out, will be sent a
total of five times before the protocol wll fail.

No flow control is used.

The protocol can be described as two finite state nachines. The
receive machine is provide in Figure 7 and the send nmachine in
Fi gure 8.
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end of

nmessage SOP det ect ed

SOP det ect ed

retries not
exceeded

respond
ACK

respond
NAK

get
sequence

receive SOP det ected

check
sequence &

SOP det ect ed

char
receive

get
data bytes

I ength no char
recei ved

1 byte received < length no
char received

Figure 7, Receive State Diagram
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irite packe
to serial
port

\/
wai t
response

Figure 8, Send State Diagram

time out or NAK
(retires not exceeded)

timeout/ NAK
(retries exceeded)
or ACK

The link layer public functions are defined in LINK H The send
and receive functions are blocking in nature. Since the PCis
al ways the master, a successful send should al ways proceed a
receive. A detailed definition of the public functions foll ows:

OPEN THE LI NK
Description: Opens the indicated port.

Passed paraneters: port - commport to use 1 to 3
win - w ndow handl e

Ret ur ned val ue: open ok (TRUE) or not (FALSE)

BOOL serial _link::Open(char port, HAND wi n)

CLOSE THE LI NK

Description: Provides a neans to close the |link w thout
destroyi ng the object.

Passed paraneters; none

Ret ur ned val ue: none
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void serial _|ink::C ose(void)

FLUSH THE LI NK
Description: Flushes the link and its serial port by rebuilding
t he connecti on.

Passed paraneter: none
Ret ur ned val ue: flush was successful (TRUE) or not (FALSE)

BOOL serial _link::Flush(void)

SEND A MESSAGE

Description: Sends the indicated nessage as a packet. This is a
bl ocking call. Successful conpletion neans that the nessage was
transmtted and acknow edged.

Passed paraneter: Il ength - size of nessage to send
buff - pointer to nessage
end - |ast packet (TRUE) or not (FALSE)

Ret ur ned val ue: transm ssion was (TRUE) or not (FALSE)

BOOL serial _link::Send(unsigned char |ength, unsigned char
*puf f, BOOL end)

RECEI VE MESSACE

Description: Waits for the receipt of a nessage. This is a

bl ocking call. Successful conpletion neans that a nessage of the
indicated length is in the provided receipt buffer.

Passed paraneter: rbuff - pointer to receive buffer (nmust be
| ar ge enough to hold a maxi num si zed
i ndi vi dual nessage)
| ptr - pointer to variable to store the
| ength of the nessage received
ti meout - nunber of mlliseconds to wait for
the first character before timng out, a
value of O indicated indefinite, nust be
| arger then 2500 nsec (this prevents tinmeout
during worst case reception conditions)

Ret ur ned val ue: went into receive node (TRUE) or not (FALSE)

BOOL serial _link::Receive(unsigned char *rbuff, unsigned short int
*[ptr, unsigned int tinmeout)
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GET LI NK LEVEL STATI STI CS
Description: Returns the comruni cation performance statistics (on
the PC) kept at the link |evel

Passed paraneters: down_ptr - pointer to downl oad stats
structure
up_ptr - pointer to upload stats structure

Ret ur ned val ue: statistics returned (TRUE or FALSE)

BOOL serial _link::GetLnkStats(struct downl oad_stats *down_ptr,
struct upload_stats *up_ptr)

The two structures are defined as:
struct downl oad_stats

unsi gned | ong no_pkts;

unsi gned short int repeats;

unsi gned short int decode_fail;
unsi gned short int bad_crc;

unsi gned short int bad_sequence;
unsi gned short int bad_state;
unsi gned short int flushes;

}

struct upload_stats

{

unsi gned | ong no_pkts;
unsi gned short int retrans;
unsi gned short ack_ti nmeouts;

}

A brief explanation of each field follows:

downl oad_stats

no_pkts - nunber of packets received

repeats - nunber of packet sequence repeats (i.e. received the
sanme packet)

decode_fail - nunber of tinmes a synbol did not decode properly
bad crc - nunber of tines a packet crc did not agree with the
calculated crc

bad sequence - nunber of packets with an out of sequence sequence
nunber

bad_state - nunber of times a control synbol (SOP, ACK or NAK)
was detected and the receive state machine was not in the
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appropriate state

fl ushes -

upl oad_stats

no_pkts - nunber of packets transmtted

re_trans - nunber of packet re-transm ssion

ack_tinmeouts - nunber of tines the retry count was exceeded on an
attenpted packet transm ssion

PARAVETER SETTI NG DI ALOG
Description: Provides the GU neans to set the |inks paraneters.
Currently this is limted to setting the serial port paraneters.

Passed paraneter: hndl - application handl e
Ret ur ned val ue: none

voi d |ink::D al og(HANDLE hndl)

CONNECT

Descripition: Inplenments the communications link | evel connect.
The current inplenentation supports a point-to-point "hard w red"”
serial connection (where a successful open is a connect) or a
renot e nodem connecti on.

Passed paraneters: none
Ret ur ned val ue: successful (TRUE) or not (FALSE)

BOOL serial _|ink:: Connect(void)

DI SCONNECT

Description: |Inplenents severing the conmunications |link |evel

connection. The current supports a point-to-point "hard w red"
serial connection (which always returns true) or a nodem based
connecti on.

Passed paraneters: delay - tine to wait in nsec for other side
t o di sconnect
O if disconnect without wait

Ret ur ned val ue: none

The link layer is inplenented in LINK CPP. Most of the detai

design directly derives fromthe protocol definition and the
public interface definition above. The only real exception to
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this being the overall design of a practical receiver and the
connect/di sconnect functions. The receiver needs to handl e the
reception of device responses to transm ssions and i ncom ng
packets in a manner that will not malfunction in the face of
obvi ous failures such as dropped acknow edgnents. This is best
achieved with a separate “freewheeling” thread that can
synchroni ze the send and receive functions. In pseudo-code the
recei ver | ooks Iike:

VWHI LE (forever)
wait for serial character avail able
Read character(s) into input buffer
FOR (each character)
decode i nput
CASE ENTRY (symnbol)
CASE SOP det ected
| F (not waiting for SOP) THEN
i ncrenent bad state counter
ENDI F
start packet reception
ENDCASE

CASE ACK det ect ed
set |l ast response to ACK
si gnal response received
ENDCASE

CASE NAK det ect ed
set last response to NAK
si gnal response received
ENDCASE

CASE no synbol
ENDCASE

OTHERW SE
| F (not waiting SOP) THEN
pass to packet reception
ENDI F
ENDCASE
END CASE ENTRY
ENDFOR
ENDVWHI LE

Hard-wired serial links require nothing at the link I evel for
connection/di sconnection (but may at the nessage level). Wth
nodens, however, this is not the case. The current

i npl enentation uses TAPI version 1.5. [Note: This version is
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supported under all the Wn32 environnents.] It is based on the
foll owm ng assunpti ons:

1. There is only one nodemline and it exists on the indicated
port or nodens have uni que nanmes and this nanme is provided in
the configure file (see the configuration file section).

2. There may be other active TAPI definitions other then 1 (PCto
PC connections etc.). Therefore the TAPI “line” nust be
checked for having a nodem (you can not assune that the first
thing the TAPI gives you is the nodemline you want.)

3. Asinmple text file list of nanes and phone nunber in dialable
format (i.e. nunbers only) is provided for user selection of
site to connect to.

The use of TAPI version 1.5 is covered in depth in Communi cations

for Progranmng in Wndows 95 fromthe Mcrosoft Press (and ot her
pl aces) and will not be covered here. There are a few key things
that are not well docunented and need to be noted:

1. Under TAPI version 1.5 or earlier only the call back nmethod is
supported. The call back nethod causes an invisible windowto
be created for the thread that calls linelnitialize. This
i nvisi ble window takes care of getting the call back nmessages
fromthe TAPlI service to the applications call back routine.
Therefore the initializing thread nust provide its own nessage
| oop to get asynchronous TAPI returns.

2. If the COM port on which the TAPI line resides is open, the
call to lineMvakeCall will fail (thought the line calls prior
to that work fine). Therefore, the single nodem or unique
known nanme nodem assunpti on.

The serial port class provides a generic relatively friendly C++
wrapper interface to the Wndows serial conmunication APlI. It
operates in a non-overl apped manner when working with a seri al
port. When working wth a TAPI port, it may be overl apped or non-
over | apped depending on the TAPI's underlying inplenentation.
This requires that the Wite and Read routines (see bel ow) nust
be inplenmented in a manner that works correctly in either case.
Because of the assumed general nature of supported communication
(packeti zed protocols) the interface for sending and receiving is
based on the idea of a conplete “packet buffer” rather than

i ndi vi dual characters.

The class is defined in SERI AL. H. Detail ed definitions for each
public available function follow

I NI TI ALI ZE THE PORT
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Description: Initializes the serial comrunication port. Note the
wor k around used to get baud rates not supported by the
Bui | dComDcb functi on.

Passed paraneters: wnd - w ndow handl e
port - serial port id (COvL, COW, COMB or
Ccow4)
baud — any Wndow s supported baud rate
parity - parity set for character (NONE, ODD
EVEN)
bits - nunber of bits per character (7 or 8)
stop - nunber of stop bits per character (1
or 2)

Ret urned val ues: initialization successful (TRUE) or not (FALSE)
BOOL serial:: Open(HWND wnd, SCHNL port,int baud, PARI TY
parity, char bits, char stop)
CLOCSE THE PORT
Description: Closes the port if it is open.
Cal |l ed paraneters: none
Ret ur ned val ues: none
void serial::d ose(void)
READ ONE OR MORE CHARACTERS FROM THE SERI AL PORT
Description: Supports reading fromthe serial port. This includes
error condition clearing.
Passed paraneter: cpnt - pointer to a character buffer
max - maxi mum nunber of bytes to read
err - pointer to error counter

Ret ur ned val ue: nunmber of characters read

int serial::Read(char *cpnt,int max,int *err)

VWRI TE ONE OR MORE CHARACTERS TO THE SERI AL PORT
Description: Supports witing to the serial port.

Passed paraneter: cpnt - pointer to a character buffer
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no - nunber of bytes to wite
Ret ur ned val ue: nunber of characters witten
int serial::Wite(char *cpnt,int no)
FLUSH THE | NPUT BUFFER
Description: Enpties the Wndow s |evel input buffer
Passed paraneters: none
Ret ur ned val ue: i nput buffer flushed (TRUE) or not (FALSE)

BOOL seri al :: Fl ushl nput Buf f er (voi d)

WAI T FOR A RECEI VED CHARACTER
Description: Waits for a character to be received or a tineout.

Passed paraneters: tinmeout - tinme in mlliseconds to wait for a
character, value of zero neans wait forever

Ret ur ned val ue: character received (TRUE) or not (FALSE)

BOOL serial::WaitChar(unsigned int timeout)

GET THE PORTS SETTI NGS
Description: Provides the serial conmunication ports current
settings.

Passed paraneters: port - pointer to a serial port id (COWL,
COwve or COWB)
baud - pointer to a baud rate (1200, 2400,
4800, 9600, 14400, 19200 or 28800)
parity - pointer to a parity set for
character (NONE, ODD, EVEN)
bits - pointer to the nunber of bits per
character (7 or 8)
stop - pointer to nunmber of stop bits per
character (1 or 2)

Ret urned val ues: information avail able (TRUE) or not (FALSE)

BOOL serial::Settings(SCHNL *port,int *baud, PARITY *parity, char
*bits, char *stop)
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SERI AL PORT USER CONFI GURATI ON ( DI ALOG)
Description: Sets up the user GQJ based configuration routine (a
di al og box).

Passed paraneters: appl - current application handle
Ret ur ned val ue: none
voi d serial:: D al og(HANDLE appl)

The serial class is inplemented in SERIAL. CPP. Since this class
isonly athinly veiled wapper to standard non-overl apped

W ndows APl functions, the inplementation is straightforward

W N32 programm ng (see the article “Serial Communications in
WN32" in the MSDN |ibrary etc.). The only exception to this is
the routine WaitChar. The current inplenentation uses a polling
approach that allows other threads to operate. |n pseudo-code
the routine is:

BOOL Wit Char (DWORD ti nmeout)

WHI LE (not tinmed out) AND (character not received)
get Wndows port input queue status
| F (no input) THEN

give up tine slice
ENDI F

ENDVWHI LE

|F (timed out) THEN
return is FALSE

ELSE
return is TRUE

ENDI F

3.2.8.3 TCP/IP Socket Link

This link provides the same conmmuni cation functional interface
via a socket. It is defined in TCPIPLINK H and inplenented in
TCPI PLI NK. CPP.  The primary design decisions nmade were:

1. The link uses a TCP/I P based stream usi ng Wndows sockets
version 1.1 (Note: this is the version supported on all Wn 32
pl atforns incl udi ng CE)

2. Both server and client use a single connection to do their
busi ness and then di sconnect. There are no free running
mul ti-connection server type conponents.

3. Since the socket stream does not delineate nmessages, the |ink
| evel interface nust.

4. It can use RAS or DUN resources to nmake connections when
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configured to do so (see section 4).

The | ast of these requires that the nessage stream be encoded in
a manner simlar to that used in the serial communication |ink:

end of packet: <ESC><0x02>
end of nessage: <ESC><0x20>
escape: <ESC><ESC> [not a control synbol ]

A "Send" then sinply takes the application's nessage (or sub-
message), encodes it and sends it on its way with a socket send.
The inplenmentation of receive is a bit nore conplicated and as in
the serial inplenentation uses two parts, a free running receive
thread and the Receive function itself. The schene is summari zed
in the follow ng Figure.

Receive
thread

Receive K] circular buffer

WHILE (not end of packet or message)

IF (buffer empty) WHILE (connected to client)

calcuate max space in buffer

sleep
ELSE socket recv for max space
copy decoded characters from buffer END WHILE
END WHILE

Figure 9, Receive implementation

3.2.9 Fil e Manager

The file manager franework class provides a conplete set of file
operations for a control application. Characteristics are:

1. Files are either text, binary or raw (i.e. no internal known
f or mat)

2. Line oriented I/O provided for text files (line ends with
carrage return - line feed).

3. ADblob orientation is used for binary or raw files.
4. Text and binary file access only operates on the "data

section" of file.
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5. Raw file access operates on the file's entire content (i.e. it
assunmes no know edge of file structure).

6. A manager takes care of only one file at a tine

Because of the last of these characteristics, nmultiple file
managers may be active at the sanme tine. Oten file managers are
dynam cally created and destroyed (new and del ete).

To be thread safe, the file manager opens files using shared
access. If wite or read - wite access is requested then the
file is only opened is no one else, i.e. another thread has it
open. After opening access to the file is denied to anot her
other file manager, no matter what access they are requesting.

If read only access is requested the file is opened only if no
one el se has access or the other access(es) are read only. After
openi ng, access to the file is denied to another file manager
requesting wite or read - wite access.

The class is defined in FILEMANH A detailed definition of the
public function interface foll ows:

OPEN AN EXI STI NG OR NEW FI LE

Description: Provides a neans to open a file. |If a file name of
* XXX or *.* |s specified then a conmmon di al og box is used to get
the filenane. O herw se, the specified file is opened. |If the

file exists then it is placed into the appropriate node, text or
bi nary. Key characteristics of open are

1. When the action is read, the file type nust match the type
bei ng opened.

2. Awite or wite & read action always causes the file to be
creat ed.

Passed paraneters: filenane - pointer to file name string
action - file operation to perform (read,
wite, wite & read, foreign edit )
type - file type for wite (TEXTF, BINARYF or
RAWF, default is TEXTF)
title - pointer to title string (default is
NULL)
open_nane - pointer to string buffer to store
the file nanme if file name was *.xxx or *.*
(default is NULL)

Ret ur ned val ue: Open was successful (TRUE) or not (FALSE)

BOOL fil e_manager:: OQpen(char *filenane, file_opn action, char
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*title,char * open_nane)

CLOSE THE CURRENTLY OPEN FI LE

Description: Closes the currently open file if any.

Passed paraneter: none

Ret ur ned val ue: operation successful (TRUE) or not (FALSE)
BOOL fil e_manager:: C ose(void)

WRI TE TO THE CURRENTLY OPEN FI LE

Description: Appends a blob of data to the currently open binary

or raw file

Passed paraneters: blob - pointer to data to wite
no - nunber of bytes to wite

Ret ur ned val ue: wite successful (TRUE) or not (FALSE)
BOOL fil e_mangager::Wite(unsigned char *bl ob, short int no)
WRI TE A LINE TO THE CURRENTLY OPEN FI LE

Description: Appends a line to the currently open text file.

Passed paraneters: line = pointer to line to wite
no - nunber of characters in the line

Ret ur ned val ue: wite successful (TRUE) or not (FALSE)
BOOL file_manager::WiteLn(TCHAR *line, short int no)

READ A LI NE FROM THE CURRENTLY OPEN FI LE
Description: Reads a data blob fromthe open binary or raw file.

Passed paraneter: buf - pointer to callers input buffer
max - maxi mum nunber of bytes that can be
accept ed

Ret ur ned val ue: nunmber of bytes read

short int file_manager:: Read(unsigned char *buf,int max)
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READ A LI NE FROM THE CURRENTLY OPEN FI LE
Description: Reads the current line in the open text file.

Passed paraneter: buf - pointer to callers input buffer
max - maxi mum nunber of characters that can
be accepted
Ret ur ned val ue: nunber of characters read
short int file_manager:: ReadLn( TCHAR *buf,int max)
DELETE THE CURRENTLY OPEN FI LE
Description: Deletes the currently open file if any.
Passed paraneter: none
Ret ur ned val ue: operation successful (TRUE) or not (FALSE)
BOOL fil e_manager: : Del ete(void)
REW ND THE CURRENTLY OPEN FI LE
Description: Places the currently open file, if any, back to the
first line.
Passed paraneter: none
Ret ur ned val ue: operation successful (TRUE) or not (FALSE)
BOOL fil e_manager:: Rew nd(voi d)
MOVE TO THE END OF THE CURRENTLY OPEN FI LE
Description: Places the currently open file, if any, at the end
of the file.
Passed paraneter: none
Ret ur ned val ue: operation successful (TRUE) or not (FALSE)
BOOL fil e_manager:: GoToEnd(voi d)
CHECK FOR END OF FI LE

Description: Checks for the end of file condition.

Passed paraneters: none
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Ret ur ned val ue: end of file (TRUE) or not (FALSE)

BOOL fil e_manager: : EndFi |l e(voi d)

RENAME A FI LE

Description: Changes the currently open files nane to the nane
indicated. |If the new nane includes a path then this path wll
be used. O herwi se, the path of the current (to be replaced) file
name wi || be used.

NOTE: The file will be positioned at its begi nning upon return
fromthis call.

Passed paraneter: new nane - pointer to desired new file nanme
Ret ur ned val ue: operation succeeded (TRUE) or not (FALSE)
BOOL fil e _manager:: Renane(char * new_nane)

The file manager class is inplenmented in FILEMAN.CPP. It is
primarily just a wapper for conbining the common file dial ogs
and Wn32 file operations. An exanple use of the file manager,
the test class used to initially check its operation, can be
found in FILETEST. CPP

3.2.10 Consol e

The consol e framework class provides the neans to display text in
a child window s client area. It is actually inplenented as two
cl asses. The base class provides the guts of console output. It
supports a |l ogical screen in RAM (screen) that can be vertically
and horizontally scrolled to map to the physical display. It
operates as a regi stered nessage object within the franmework.
This allows it to handl e any user/Wndow s requi red changes such
as position scrolling, content copying etc.

Specific "display rules" are inplenented in console type cl asses
that inherit this base class. They provide the user display
operator (<<) that includes the display rules for that type.
They use the protected functions in the base class to actually
output to the client area.

The base class is defined in CONSOLE. H and the derived cl ass
currently inplemented in TTYCONNH A nore extensive definition
of publicly available functions foll ows:

Base Cl ass Functi ons:
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I NI TI ALI ZE OBJECT
Description: Initializes the console object. This has the
foll ow ng effects:
1. Achild wwndowis created and positioned in the based on
t he pos paraneter (desktop only, always top — center on CE
pl atform
2. The system cursor is changed to WAIT (desktop only)

3. The input to the child wi ndow (nouse or keyboard) is
di sabl ed

Call ed paraneters: title - title for consol e w ndow
pos - position indicator

Ret ur ned val ues: wi ndow handl e if successful or NULL

HWND console::Init(TCHAR *titl e, unsi gned char pos)

REFRESH THE SCREEN

Description: Refreshes the entire client area screen.

Call ed paraneters: repaint - called for WM PAINT or not

Ret ur ned val ues: none

voi d consol e:: Refresh(BOOL repaint)

SCREEN W DTH

Description: Provides the wdth of the current screen.

Cal | ed paraneter: none

Ret ur ned val ue: none

int console::Wdth(void)

SCROLL LEFT/ RI GHT

Description: Provides neans to scroll left or right.
Call ed paranmeters: scroll - colums right (positive) or |eft
(negative)

Ret ur ned val ue: none
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voi d consol e::Hscroll (int scroll)
SCROLL UP/ DOAN
Description: Provides the neans to scroll up and down.

Passed paraneters: scroll - rows up (positive) or down
(negative) to scrol

Ret ur ned val ue: none

voi d consol e::Vscroll (int scroll)

COPY SCREEN CONTENT TO CLI PBOARD

Description: Copies the entire content of the RAM screen to the
clipboard.

Passed paraneters: none

Ret urned val ue: none

voi d consol e:: Copy(voi d)

GET CONSCLE TYPE
Description: Returns the consol e type.

Passed paraneter: none

Ret urned val ue: consol e type

con_type consol e:: Type(voi d)

WAI T FOR USER TO CLOSE CONSCLE' S CHI LD W NDOW

Description: Sets the console's child wi ndow to accept input,
changes the cursor and waits for the user to close the console's
child w ndow.

Passed paraneters: none

Ret ur ned val ue: none

voi d consol e:: Wai t User O ose(voi d)
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CLOSE THE CONSOLE (W NDOW AND ALL)
Description: Closes the console including its child w ndow.

Passed paraneters: none
Ret urned val ue: none

voi d consol e:: C ose(voi d)

Derived Cl ass Functi ons:

<< (char) OPERATOR OVERLOAD

Description: Provides an overloaded "shift out" operator for a
single character for the raw consol e cl ass.

Passed paraneter: chr - the unsigned char to out put

Ret urned val ue: reference to this object

consol e& ttycon: : operator<< (char chr)

<< (*char) OPERATOR OVERLQAD

Description: Provides an overloaded "shift out" operator for a
string for the consol e class.

Passed paraneter: cpt - pointer to character string

Ret urned val ue: reference to this object

consol e& ttycon: : operator<< (char *cpt)

This is alimted inplenentation since it only provides for

| ogi cal screen (maintained in the two di nension array “screen”}
to physical screen mapping. It does not provide for |ogical
screen to virtual screen (maintained in a file) mapping through
vertical scrolling. The variables vtop, top, cur and | eft_edge
are indexes into the screen array that provide the neans of
mappi ng the RAM screen to the actual display and for keeping
track of the currently filled region (see Figure 5). The core
public functions are just mani pul ati ons of these indexes:
Hscroll: nove | eft _edge

Vscroll: nove top
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Refresh: clear the screen
for (each line fromtop to mn of max_Ins or cur)
output the line

endf or
screen
< vto .
< top
physi cal max_| ns hei ah
di spl ay (maxi mum | i nes 9
that can be
di spl ayed) %
< cur .
AN
| eft _edge
<—— width >

Figure 10, Display L ayout

Addi ng a character to the screen uses cure to set the line (or
row) and the screen[cur][0] to get the character postion (or col)
within the line. Aline wap or |line feed requires:

increment cur by 1 |line
| F (cur equals vtop) THEN
increment vtop by 1 line
ENDI F
| F (di stance fromtop to cur is greater then max_I ns) THEN
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increment top by 1 line
Ref resh

ELSE
di splay line

ENDI F

The copy routine al so uses these variables to determ ne the size
of the filled region in screen and to copy it to the clipboard.
I n pseudo-code this is:

Opend i pboard
Enpt yd i pBoard
set size to O
FOR (vtop to cur)
add the nunber of characters on line (screen[row[0])to size
ENDFOR
allocate nenory for size bytes
FOR (vtop to cur)
copy the line to allocated nenory
ENDFOR
Setd i pBoard
Cl osed i pBoard

The current inplenentation creates a child w ndow t hat uses
approxi mately half (desktop) to 2/3"¢ (CE pal msized) of the
application’s client area. It automatically waps lines that are
wider then it’s wwindow s width. Since the child wi ndow is
created within the console’s “main” thread, it contains its own
message | oop and wi ndow nessage procedure. Because of the nature
of this display the wi ndow has sone very distinctive
characteristics:

1. Achild window is created and positioned based on the position
paraneter provi ded (desktop only, position O is the only one
supported under CE)

a. position 0 — top, center
b. position 1 — top, left
C. position 2 — top, right
d. position 3 — bottom |Ileft
e. position 4 — bottom right
2. The systemcursor is changed to WAIT (desktop only)
3. The input to the child wi ndow (nouse or keyboard) is disabled

When t he conponent using the console windowis done (i.e. it has
di splayed all the data it has) then the routine WaitUserC ose
provides the neans to wait for a user to close the child w ndow.
Thi s routine:
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WN -

. Sets the console's child wi ndow to accept input.
. Changes the cursor (desktop only)
. Waits for the user to close the console's child windowin a

pol | | oop.
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4 CONFI GURATI ON FI LE

The configuration file, GENERI C. CFG includes definitions for key
pi eces of information that the framework uses. Supported
definitions are:

COWM ERROR LOG=TRUE
This specifies that the comruni cation |Iinks should keep error
|l ogs. The default case is that error logging is disabled.

port="nane", type, paraneter |i st

This specifies a communi cation port to be activated by the
program |If the specified port can not be opened then an error
message box is displayed. If no port definition exists then an
error nmessage box with the nmessage "Coul d not open comruni cations
i nk" appears. The paraneter list is depended on the type of
port, SERIAL or TCPIP. For a SERIAL port the paraneters are:

baud rate - any |l evel Wndows serial rate (bps). |If the
baud rate is not specified then the default baud rate is
used.

renote - weither the connection is with a renpte device
(TRUE) or not (FALSE), default is FALSE

"nmodem nane” - The nodem nane is optional and is only used
if renote is TRUE. |If renote is TRUE and no nane is
provided the first nodem found wll be used.

For a TCPIP port the paraneters are:

| P address - the | P address of the socket to connect with if
aclient or the P address of this node if a server

TCP port - the TCP port address of the socket to conect with
if aclient or the TCP port address of this node if a server

type port - specified if this port should operate as a
client or a server

For CLIENT type TCPIP ports, additional configuration information
can be provided in the foll ow ng statenents:

port nanme connection="DUN connection nane"

This specifies the nane of the dial up network connection to use.
The default is no DUN connection is used (i.e. have a "hard

W red" connection such as a LAN or WAN).
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port name user="user name"
This specifies the user nane to use with the DUN connection. The
default is a blank name (which causes DUN to ask the user).

port nane password="password"”
This specifies the password to use with the DUN connection. The
default is a blank password (which causes DUN to ask the user).

An exanple file follows:

Fi | enane: CGENERI C. CFG

Date: 3/23/99

Start Data

COW ERROR LOG=TRUE

port="COML", SERI AL, 57600, FALSE

port="Device as server", TCPI P, 192. 0. 0. 1, 2000, CLI ENT
Devi ce as server connection="M/ Connection"

Devi ce as server user="ne"

Devi ce as server password="ny password"

End data
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APPENDI X A, W NDOW S CE CONSI DERATI ONS

W ndow s CE supports a sub-set of the conplete Wn 32 APIs found
in the desktop environnent. |In addition, physical differences
such as display size, |1/0O devices supported etc, require sonme

i npl enentation restrictions or conditional conpile statenents.
These are sunmmari zed bel ow

1. Basic restrictions:
a. Any use of semaphores was replaced with events.
b. TAPI usage was restricted to version 1.5.
c. Al string handling uses TCHAR based definitions and
functi ons.
d. Wnsock usage was restricted to version 1.1 functions.

2. Most of the frameworks source files have a few conditiona

conpile statenments for CE and/or CE pal msized:

a. CGenerically a CE environnent is detected using “UNDER_CE”
This definition is automatically provided in Visual C++
when working with CE

b. The pal msized only CE environnment is detected using “PALM
SIZE’. This definition nust be added to the pre-processor
synbol s.

3. The file manager was re-written to use Wn 32 file functions
since the Crun-tine file functions are not supported under CE
(NOTE: Wth the VC++ 6.0 toolkit the Crun-tine file functions
are supported).

4. The TCP/ I P socket link required sone conditional conpile
statenents for CE because of an undocunmented quirk in the
M crosoft socket function inet_addr.

Because the directory/file access on CE devices (especially palm
si zed) has a nunber of restrictions, the installation schene is
conpletely reginented. The schene is:

execut abl e(s): \My Prograns\ Generic
support file(s): \My Docunent s\ Generic
help files: \Wndows

Bui | di ng operational conponents which will port across
envi ronnments requires:

1. Use string functions/definitions that support either ASCI| or

uni code format (TCHAR etc.)
2. Only use Crun tine library functions that are docunented as
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bei ng supported for CE

3. Only use Wn 32 APl functions that are docunented as being CE
2.0 support ed.

4. Be careful with the location of dynam cally sel ected non-byte
vari abl e boundaries. The MPS or SH3 processor require
different considerations then the Intel processors. This is
especially a potential problemwhen parsing a byte stream
received froma device (see LNKSTAT.CPP for an exanpl e of
handl ing this kind of problen.

We have found that it is useful to build the first prototype of a
devel opment cycle for the desktop environnent, even if the only
target wll be a CE device. |If done carefully, this allows the
devel opment teamto inplenent and test in a "full feature"

envi ronment and then quickly port and tune on the CE device.
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APPENDI X B, KNOWN | SSUES

The known issues with the base control application portion (i.e.
non-Cinetrix) of the C++ Franmework/tool kit are:

1

Communi cation performance will degrade with certain system
configurations. First generation CE hand-held devices with

sl ow processors, e.g. the 33 MHz 16 bit MPS in the Philips
Velo 1, provide very |low levels of through put no matter what
baud rate. Newer devices, even pal msized devices, are
significantly better. Modem | atency can cause decreases in
performance, especially with intense bi-directional

communi cation traffic that is conposed of short nessages, i.e.
the control application workload. 1In this case, TCPIP is not
a high performance protocol for short bi-directiona

communi cation traffic (i.e. point to point serial wll do
substantially better even with significantly |less |ink
bandw dt h).

The conponents GUIs and the on-line help provided with the
generic control application are crude. They are intended to
serve as place fillers, thought they are correct and fully
functi onal

The handl i ng of unnanmed renote serial ports could be
significantly inproved by checking for a port match when
| ooki ng for nodens rather then just taking the first one
avai | abl e.

W ndows 2000 testing to date has been limted to conpatibility
checks of the generic control application and a relatively
short, ten hours, test run with the verification control
application test build. Both applications were produced under
NT 4.0. |In addition, the devel opnent w zards, both project
and conponent, have been run through basic install and
operati on checks under Wndows 2000. There have been no
inconpatibilities found with Wndows 2000 Professional.

Limted testing has been perforned using the point to point
serial protocol and a USB port with a Serial - USB adapter.
This has indicated no problens but the anmount of testing at
this point is inadequate to verify this configuration.

The project file created by the Project Wzard is in Visual
C++ 5.0 format. Wth one exception, this can be converted to
6.0 format by Visual Studio with no |l oss of information. The
one exception is the Wndows CE configuration, hand-held or
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pal msized. As aresult a CE targeted project may need to be
manual |y set to the correct configuration initially after
conver si on.
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