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1 Introduction

1.1 Purpose & Scope

This document describes the usage of the LCU Server Framework | sf from a programmatic point of view.
It is intended to provide all the necessary information for an application developer to create, configure,
customize and install LCU Server applications. It describes all the necessary steps that must be performed
for the implementation of a new Software Device.

The intended readers are application developers of VLT Software who need to develop, test or maintain
LCU Server Applications, based on this framework.

The author assumes the reader has a good knowledge of the VLT Standards and Software Engineering
practices, especially experience with Real-Time and Object Oriented concepts and UML Notation would be
an asset.

Beside the Introduction, the document is built in 3 parts:
e the User Manual describes the concepts and usage of the LCU Server Framework
« the Reference section provides the necessary man-pages for all the available scripts, commands
and code
e the Installation Guide explains how to install a new LCU Server Application in the VLT
environments

Last modified: Thu Oct 26 12:50:45 METDST 2000

1.2 Applicable Documents

The following documents, of the exact issue shown, form part of this document to the extend specified
herein. In the event of conflict between the documents referenced herein and the content of this issue, the
content of this document shall be considered as a superseding requirement.

Reference| Document Number |Issue| Date Title
[AD 01] |VLT-SPE-ESO-10000-0011 2.0 30/09/1992 |VLT Software Requirements Specifications
[AD 02] |VLT-PRO-ESO-10000-0228 [1.0 10/03/1993 |VLT Software Programming Standards
[AD 05] |VLT-MAN-ESO-17200-0888 [1.0 17/08/1995 |VLT Common Software Overview
[AD 06] |VLT-MAN-ESO-17210-0642 |1.11 22/11/1999 |VLT Common Software Installation Manual
[AD 07] |VLT-MAN-ESO-17210-0855 (3.0  |30/10/1998 &Eﬁsgﬁﬁfz gg;’;ﬁﬁﬁgfs Common
Guidelines for the Development of VLT
Application Software

LCU Common Software - LCU Server
Framework Detailed Design

[AD 08] |VLT-MAN-ESO-17210-0667 |1.0 03/12/1996

[AD 09] |VLT-SPE-ESO-17210-2051 |1.0 2000-03-10
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1.3 Reference Documents

The reference documents contain background information required to fully understand the structure of

this document, the terminology used, the software environment in which the product shall be integrated
and the interface characteristics to the external systems.
VLT Project Software documents are available from the ESO VLT Project Archive or online at the

following URL:
http://www.eso.org/projects/vit/sw-dev/ftp/index.html
Reference| Document Number Issue| Date Title
[RDV 01] |VLT-MAN-ESO-17210-0619 |1.6 20/10/1999 |VLT Central Control Software - User Manual
[RDV 02] |VLT-MAN-SBI-17210-0001 3.5 20/10/1999 |LCU Common Software - User Manual
[RDV 03] |VLT-MAN-ESO-17210-0707 |1.4 20/10/1999 |CCS On-Line Database Loader - User Manual
[RDV 04] |VLT-SPE-ESO-17230-0819 1.3 18/09/1997 |Mode Switching - Design Description
[RDV 05] |VLT-MAN-ESO-17210-0600 |1.7 02/10/1998 |LCC Motor Control Module - User Manual

The following non-VLT documents are referenced in the document:

Reference Title Authors Publisher, Date
IEEE Std 1012, Standard for Software
[RD 01] Verification and Validation Plans 1986
IEEE Std 830, Recommended Practice for
[RD 02] Software Requirements Specifications 1993
IEE (UK), Guidelines for the Documentation of
[RD 03] Software in Industrial Computer Systems 1985
[RD 04] The Unified Modeling Language Reference J. Rumbaugh, G. Booch, Addison-Wesley,
Manual 1. Jacobson 1998
. . . G. Booch, J. Rumbaugh, Addison-Wesley,
[RD 05] |[The Unified Modeling Language User Guide I Jacobson 1998
. 1. Jacobson, G. Booch, Addison-Wesley,
[RD 06] |The Unified Software Development Process J. Rumbaugh 1999
Real-Time UML - Developing Efficient Objects Addison-Wesley,
[RD 07] For Embedded Systems B. Douglas 1998
[RD 08] Design Patterns - Elements of Reusable Object- |E. Gamma, R. Helm, Addison-Wesley,
Oriented Software R. Johnson and J. Vlissides |1994
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1.4 Acronyms

This document employs several abbreviations and acronyms to refer concisely to an item, after it has been
introduced. The following list is aimed to help the reader in recalling the extended meaning of each short
expression:

[ AD xx] Applicable Document #xx

CCs Central Common Software

DB Database

ESO European Southern Observatory
I1/0 Input/Output

LAN Local Area Network

LCC LCU Common Software

LCU Local Control Unit

MCM Motor Control Module (part of LCC)
aLbB On-line Database

(00)] Object Oriented

[ RD xx] Reference Document #xx

RT Real-Time

TIM Time Interface Module

uc Use Case

UML Unified Modeling Language

VVE Versa Module Eurocard

WE (Unix) Work Station

1.5 Stylistic Conventions

1.5.1 Text

The following styles are used:
e bol d: in the text, for commands, filenames, pre- and suffixes as they have to be typed.
e italic : in the text, for parts that have to be substituted with the real content before typing.
e teletype : for examples.
e <name>: in the examples, for parts that have to be substituted with the real content before typing.

1.5.2 Diagrams

All diagrams are based on the UML notation, as described in [RD 04] and given in Appendix.
Besides the classical class notation, three dedicated icons are used throughout the class diagrams for
representing the UML standard class stereotypes ([RD 06] pp. 183ff) and shown below:
e <<boundary>>: model interactions between the system and its actors.
e <<entity>>: model information and associated behavior of phenomenon, concept such as a real-life
objects; often persistent.
e <<control >>: represent coordination, sequencing, transactions and control of other objects; often
used to encapsulate the control related to a use-case.

x .o, O O O

Interface

Actor EBEoundary Entity Control

Last modified: Thu Oct 26 14:15:25 METDST 2000
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2 User Manual

2.1 Introduction

In this chapter, the concept of the LCU Server Framework will be described. This section is followed by the
practical description of its usage through the whole creation and customization process of a new LCU
Server Application.

Naming Conventions: In this chapter, the following naming conventions apply: the generic names
devtype and Devtype differ only by the case of the first letter (lower/upper). The first case indicates the
name of the device type, the latter is the name of the device type when concatenated with the module
prefix as in appDevt ype.

2.2 LCU Server Framework

The intent, motivation and consequences of the framework have been discussed in detail in [AD 09]. The
framework implements the minimum behavior for all the Standard Commands and offers the expected
extensibility, flexibility and changeability while defining a fixed architecture and improving the overall
maintainability as most of the code is provided and reused.

2.2.1 Isf: the LCU Server Framework

The framework consists in a collection of reusable components that implement the standard behaviour for
a number of devices. It provides a unique and fully re-entrant set of common procedures that need not be
duplicated by new applications.
As of this issue, | sf supports the following devices:
e T/0O signals: digital and analog signals based resp. on the VLT standard Acromag AVME 948x
Digital I/O and VMIVME-3111 Analog I/0O VME boards
* motors: any kind of motor as supported by MCM
e serial communication links: based on the VxWorks t yCo driver and on the VLT standard esd
ISERS Serial Interface Board.
« tasks: any periodic task running in background as part of the Software Device
» software devices: any | sf -based sub-Software Device running on the same LCU.

Architecture: The purpose of a framework is to impose the architecture of the applications based on and
to provide the implementation of the standard behaviour. The application is consequently responsible for
implementing the specialized functionality as of its design.

The architecture is hierarchical: The server object | sf Ser ver is responsible for handling the application
global data and hosts the commands of the application; these commands might involve no device (pure
software command) or devices of various types (combined command). The actual control of the devices is
performed from within the object | sf Cont r ol that dispatches the standard commands to the respective
devices. Finally for each device type, an object | sf Devi ceType implements the commands of this type of
device.
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! LCU Server
O=<
Command Interpreter p—

1sf Init All

+serverData

<<control>>
1sf SERVER_DATA
[state <<active>>
93 n subState X 1sf Monitor
" Y initialized P
[simulation B¥lsMonitor()
Itimeout [¥15fW akeupMonitor()
c 4 Handl [@serverName
Oomman andler
0..n
+controlData
1sfCONTROL_ENTRY
1 L -
Ename : vItLBYTES20
ISfFDEVICE_DATA <<control>> mtype : Integer
(from Devices) 1sf CONTROL_DATA +deviceTable @BstartPhase : Integer
g 3 - o ’
%UI?D;VICGS []Il.ltsigfr numDevices : Integer(] 1.7 |B3stopPhase : Integer
nuevw; tames d I?:IiL Esimulation : Boolean
serData : void =

f@ignored : Boolean
state

subState
EBsimulation

nit

®devInit(
B®devOnline( 1.n
®devStandbyo <<Device>>

®devStop0 % - Device
®devExit()

+deviceData

Bdevoffo

®devGetState()

.devGetStfztus() IsfDEVICE_ENTRY

:evGetImt() 1.n (from Devices)
evGetSim() : =

.d Simalat) +deviceTable state : Integer = 1
Syl EsubState : Integer = 0

®devStopSim0 @init : Boolean = F

®devSelfTest( E@simulation : Boolean = F

:eﬁest()c I &timeout : Integer = 120 s
evTypeConstructo

[®isf<devType>Contructor() ®devnameConstructor()

[®app<devType>Destructor()

®app<devType>Constructor()

Two additional objects complete this view: the task | sf I ni t Al | that creates the application at boot time,
and the task | sf Moni t or, created at boot time, that monitors periodically the state and sub-state of all
the devices and updates consequently the state and sub-state of the application.

Devices: Each device is characterized by its type as listed above. All devices of one type are supposed to
behave in a similar manner in response to the standard commands. Consequently all the methods
associated to one device type perform the same actions on all the devices of this type.
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Standard Behaviour: The standard commands are implemented within the framework. They define the
standard behaviour of each standard command for each type of device. The standard behaviour is edicted

in [RDV 02] for Software Devices and State management. The standard behaviour can not be modified but
only extended by means of dedicated hooks functions, which are application specific and implement

additional actions required by the application design (e.g. set a particular I/O signal prior to go Online).

States and Sub-States: Each device is characterized by its state and sub-state. The state is defined by

LCC ([IRDV 02]) and takes the values OFF, LOADED, STANDBY or ONLI NE.
Each group of devices of a type is as well characterized by a state and sub-state value; the state is set as

being the lowest state of all the devices of this group.
The global application state is then the lowest state value of all the devices.

Cold Start
All equipement is powered-off [ LCU boot OK ]
in low-power mode,
brakes clamped. SELFTST \ WSI ULAT | STOPSIM | TEST / STOP
<
N
N . |
N / LOADED
N
N
N !/%
\ Idle - Not
Initialized / log error
OFF /STQP
INIT | STANDBY | ONLINE
STOP
Initializing M@
— [ some step failed ]
. r 7 Q2
AY
INIT ) STOP [ all injt step OK ] \
\
AY
\
Idle- N
Initialized S
Transcient sub-state:
- the error is logged
- the sub-state resets to Idle
T
ONLINE ONLINE !
1
!
ONLINE l'

le / log error |

ONLINE [ m
STAND i i

]

[ any error ] Error

Specific jommand

STOP | Completion OK
\

/
/
Active AN
acmkn failure ]
N

STANDBY / STOP

[

All equipement is powered-off or TAN
low-power mode, but those required|
for safety or thermal stability and N
preventing any degradation of the AN
system. N R
Implicit transition when
EXIT | [KILL / OFF switching to any lower state.

FF
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The sub-state is used to indicate the detailed activity of a device, or group of devices; the following sub-
states have been introduced:

| dI e: the device is inactive
Er r or : an error has occured
Ti meout : the requested action has timed out
I nitializing:the device is performing the initialization procedure
Moni t or i ng: monitoring is active in background
Movi ng: for motors only when performing a motion

Act i ve: any other activity like e.g. Waiting for an event, in a Control Loop etc...

The 2 sub-states Er r or and Ti meout are transcient states that reset to | dl e on recovery, or on next

request.
The global sub-state of the software device is set to:

| dl e: when all the devices are inactive

Er r or : if one device went in error.

Ti meout :

if one device timed out.

I nitializing:ifone device is initializing

Act i ve: if one device or more is active

Database: All relevant configuration and runtime data is stored in the OLDB of the LCU, which is partly
mirrored on the WS so as to enable the use of the scan system.
Each type of device is mapped in the database by a dedicated class. All the device classes are derived from
the base abstract class | sf DB_DEVI CE as depicted in the class hierarchy:

Note that a Software Device is a sub-class of | sf DB_SOFTDEV, thus allowing recursive construction: a

BASE_CLASS
(from Dbl)

&

1sfDB_DEVICE

1sfDB_SERVER

omoduleAlias : ALIAS
onumDevices : Integer = 0

«state : Integer = 0
ZsubState : Integer = 0
Gsimulation : Boolean = 0

!

1sfDB_SOFTDEV

< '— &iserverName : String

Binitialized : Boolean = 0
Btimeout : Integer = 1205

+<deviceType>

]

1

0.1

1sfDB_DATA ‘

‘ 1sDB_CONTROL | _+deviceTabl

!

1.n

1sfDB_CONTROL_ENTRY

@@name : String
@itype : String
Bstar tPhase : Integer = 0

1.n| BstopPhase : Integer = 0
fAsimulation : Boolean = F
fignored : Boolean = F

1sfDB_TASKDEV

1sfDB_SIGNAL

astartState : Integer = IsfSSTATE_ONLINE

f&dignoreStop : Boolean = TRUE
@timerNum : Integer = -1
@operiod : Integer = 1000 ms
priority : Integer = 80
stackSize : Integer = 30 kB

B@direction : iIN_OUT

1sfDB_ENCODER

1sfDB_MOTOR

RdeviceName : lecDEVICE_NAME

ideviceName : lccDEVICE_NAME

Esmotor : motMOTOR

‘ &

1sfDB_SERIAL

1sfDB_NETWORK

1sfDB_ANALOG 1sfDB_DIGITAL
Rgiehannel ; Integer Wlevel : i)LEVEL
Rgain :10GAIN starBit : Integer

&ZconversionFactor : Float
@lowerRange : Float
@higherRange : Float
BsimValue : Float

E¥signal A :1ccANALOG_SIGNAL

@numBits : Integer
f@simValue : Integer
Esignal D : 1ccDIGITAL_SIGNAL

deviceName :1ccDEVICE_NAME
ipName : String
@BipAddr : Integer
gateway : Integer

deviceName : 1ccDEVICE_NAME
@protacol : Integer = 232

fbaud Rate : Integer = 9600
&idataBits : Integer = 8

FstopBits : Integer = 1

parity : Integer = 1

BhandShake : Integer = 1
BrxMode : Integer = 0
@BhufferLength : Integer = 512

Software Device can be a sub-Software Device of another one.




E SO LCU Common Software Doc. VLT-MAN-ESO-17210-2252

Issue 1.0
{}C[f. f;r;zler rramework Date 2000-10-25
ser Manua Page 12 of 81

The structure of the database is fixed as illustrated in the diagram below:

1sfDB_ROOT
fffffffffffffffffffffffffffff <<alias>> LSF

1sfDB_DATA -data /
DB DATA 5. : A
Y

IsfDB_SERVER

IsfDB_CONTROL | .control | 0-1 1sfDB_DEVICE

0.1 _0.1" ~ 0.1 )/ 0..1 |
:motor [ | :serial | :signal :softdev :taskdev :encoder :network

1..n 1.n 1.n 1.n 1.n 1.n 1..n
:mot_1..n :com_1..n :ios_l..n :swd_1..n :tskl..n :encl..n :netl..n

IsfDB_SERIAL IsfDB_SOFTDEV IsfDB_ENCODER

IsfDB_MOTOR IsfDB_SIGNAL IsfDB_TASKDEV IsfDB_NETWORK

Note the multiplicity of the various instances as a means to scale the database to the exact needs of the
application.

Application Data: The class | sf DB_DATA is an abstract class. It does not contain any attribute as it is
intended to be specialized (by sub-classing) to the needs of the application. This class has been introduced
so as to allow the application to store data that shows following characteristics at a known location:

« the data is not strictly device dependent (e.g. temperatures, or telemetry values), or shall be
hardware independent (i.e. should a thermometer device be exchanged from a device with digital
interface to a one with serial interface)

e the data might be accessed from within another device (e.g. a background task) for further
processing

e the data might need to be scanned to the WS independently on the devices producing it.
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2.2.2 lIsftpl : the LCU Server Application Template

The module | sft pl is a template application based on | sf that provides an implementation template for
all available device types. In particular, it gives examples of ACI and API functions for signals and motors

for addressing one or all devices of this type.

The template implements the control of 16 devices: 8 I/O signals (4 analogue and 4 digital where from 2
input and 2 output signals), 2 motors, 3 serial communication links (2 using the ISER 8 board, and one
/ t yCo device), 2 sub-ordinated software devices (swdt st 1 and swdt st 2) and 1 task device performing
periodic monitoring) as illustrated in the class diagram below:

<<template>>
LCU Server Template
(from Standard Package)% [

N

<<framework>>
LCU Server

(from Standard Package)

<<SubSystem>>
- = APP

User

1

swdltst

swd2tst

<<Device>>
appTaskDev appServer
(from appTaskdev) %’ ‘
1
1
<<Device>>
appSignal

(from appSignal)

1

<<active>>
appBgTask
(from appTaskdev)

X

TRS

%
?Qi

ATl \ | AI8

AA

<<Device>>
appSoftDev

(from appSoftdev)

<<Device>>
appMotor

(from ayi\PMotor)

ve gb )

<<Device>>
appSerial

(from appSerial)

coml com?

tyCol
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It implements the functionality as shown in the Use Case diagram:

<<message>>
RASIG N
<<message>> Read Analog Signal AlI8 All
WASIG N
Write Analog Signal AO3 AO4
<<message>> ~
RDSIG o
<<message>> Read Digital Signal DI2 DI3
WDSIG
Write Digital Signal DO1 DO4
<<message>>
MOVEA
Move Motor Absolute Mi M2
<<message>>
RSCOM
. Read Serial Communication Port Col
User <<message>> oo
WSCOM \\/
Write Serial Communication Port coml  com2
<<message>>
RECOM v
Read Network Communication Port a Network Port
<<message>>
WECOM
Write Network Communication Port
<<message>>
RHEAD > Q
Read Encoder Head
an Encoder
c<messages> <<message>>
SOFTCMD SOFTCMD
<
Forward Command SOFTC swdltst
<<message>> <<call>>
SWDCMD swd2tstSwd Command

Execute Command

<<message>>
MAINCMD

Execute Main Command

swd2tst

N.B.: as of this version, both the encoder and network devices are not yet supported.

The following section describes all the steps necessary to create a new application from this template.
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2.3 LCU Server Application

This section describes how to create a LCU Server Application based on the Framework.
It assumes the detailed analysis of the package is complete: all interacting devices, and commands and
interfaces have been identified and described.

2.3.1 Module Creation

The creation of a new LCU Server Application app from the template is made by means of the utility

| sf Creat e(1). It makes a copy of the template module | sft pl in its last version available under CMM,
and performs all string replacements: all occurences of | sft pl are substituted by app, as well the
occurences of LSFTPL are substituted by APP.

Example:
| sf Create app

Retrieving nodule 'Isftpl’ ... done

Renam ng nodule 'Isftpl’ to 'app’ ... done
Renaming all files with prefix "app’ ... done
Repl acing pattern 'Isftpl’ by "app’ ... done

1. 24u 49.41s 1:59.60 42. 3%

The module app is ready. It needs now be configured for the devices and commands.
2.3.2 Module Configuration

The configuration of the application is kept central in the file app/ ws/ conf i g/ app. cf g. This file must be
edited to the needs of the application. The module configuration contains 3 parts:
e module:
LSF. MODULE. NAME app
* devices:
LSF. DEVI CE. NUMnumber of devices D
For each device d (from 1 to D)
LSF. DEVI CEd. NAMVE: name of the device (19 char. max), unique for the application.
LSF. DEVI CEd. TYPE: type of the device:
e anal og, digital:I/O signal
e not or : motorized axis
e seri al : communication link
» taskdev: task
« sof t dev: sub-Software Device (another LSF-based application to which this application
will communicate via the Message Server)
LSF. DEVI CEd. CLASS: when applicable the name of the specialized database class
appDB_devt ype as derived from the corresponding generic device class | sf DB_devt ype. For the
motors, the motor specialized class name (mot DVAM etc... see [RDV 05])
LSF. DEVI CEd. PARAM for motors only the dimensions of database tables for the named positions
(P), named speeds (V) and initialization sequence (I), following the syntax: P p,V v, | i.
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e commands:
LSF. COMWAND. NUMnumber of commands C
For each command ¢ (from 1 to C)
LSF. COWANDc. NAME: name of the command following the naming recommendations stated in
[RDV 02]
LSF. COWANDc. DEST: device type for which the command is intended (see the list of device types
above); in addition, the destination may be set to ser ver for any command which either does not
involve any device, or commands that involve many devices of various types
LSF. COMWANDc. GROUP: as described in [RDV 02], the associated command group (PUBLI C,
MAI NTENANCE or TEST)
LSF. COWANDc. ENTRY: the name of the entry function associated to the command and to be
declared in the Command Interpreter Table (CIT). The ACI function name must follow the
convention: | app<Devt ype><Ent r y>, where Devt ype is the device type as declared under
LSF. COWANDc. DEST and Ent ry is the name entered under this key-word
LSF. COMWANDc. | NVOKE: the invocation mode FUNCTI ON or TASK
LSF. COWANDc. OPTI ON: for the invocation mode TASK only, the task options following the syntax:
<t askNane>, [<priority>], [<task flags>],[<stack size>][, <options>].
where the task name shall be built as t app<command nane>
Note: The option REG STER must be omitted since it is handled internally (all tasks are registered
to allow CCS communications)

Example:

#*****************************************************************************

# E.S.QO - VLT project

#

# "@#) $ld: app.cfg,v 3.4 2000/07/21 09:22: 08 vltsccm Exp $"

#

# who when what

B mm e e o e e o e e e e e e e e e e e e e e e e e e e e e e e eeaeea-

# pduhoux 2000- 04-07 created
#

#

# MODULE

#

LSF. MODULE. NAMVE app

#

# DEVI CES

#

LSF. DEVI CE. NUM 1

LSF. DEVI CE1. NAME NDF

LSF. DEVI CE1. TYPE not or

LSF. DEVI CE1. CLASS  not DVAM
LSF. DEVI CE1. PARAM P 7,V 3,1 6

#

# COMVANDS

#

LSF. COMVAND. NUM 1

LSF. COMVAND1. NAME SETNDF
LSF. COMVAND1. DEST not or

LSF. COMVAND1. GROUP PUBLI C

LSF. COMVANDL. ENTRY SetFilter

LSF. COMVANDL. | NVOKE =~ TASK

LSF. COMVANDL. OPTI ON  appSETNDF, , , 40000

# 0o
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The effective configuration of the LCU Server Application app is made by means of the utility
| sfConfig(l).
It performs following steps:

1.

2.

3.

8.

Parse the configuration file app/ ws/ confi g/ app. cf g and display all the devices by type and the
commands by group

Generate the include file app/ | cu/ i ncl ude/ appDevi celLi st . h containing the macro definition
of all devices

Generate the database file app/ | cu/ dbl / app. db for the instantiation of the database point.
Generate the makefile app/ | cu/ src/ Makefil e

Generate the CDT partial files app/ | cu/ src/ appPubl i c. cdt,

app/ | cu/ src/ appMai nt enance. cdt and app/ | cu/ src/ appTest. cdt. The files are created
only if at least one command has been declared in this group.

Generate the CIT partial files app/ | cu/ src/ app<Devt ype>. ci t for each referenced device type
Devt ype.

Move all the unused files to app/ | cu/ t np

(The unused files are the files associated to the control of the device types not referenced in the
configuration file. They are moved to this directory prior to be removed by the user when preparing
for archive.)

Generate the log file app/ ChangelLog and add an entry for the configuration sequence.

Important Note: The utility | sf Confi g shall be called once as its actions are destructive for some files.

Any application dependent modification made to the partial CDT files will be lost during this process, as
these files are re-created. A posteriori addition of a device of a new type is not supported.

Example:

> | sfConfig app
Parse file 'app/ws/config/app.cfg ... done
Found 1 devi ce:

1 Mbdtor . NDF

Found 1 PUBLI C command:

1 Mbtor . SETNDF

Found 0 MAI NTENANCE command
Found 0 TEST command

CGenerate 'app/ws/config/app.dbcfg ... done
Generate 'app/|cu/include/appDeviceList.h’ ... done
Generate 'app/lcu/dbl/app.db’ ... done

Generate 'app/lcu/src/ Makefile ... done

Generate 'app/lcu/src/appPublic.cdt’ ... done
Generate 'app/lcu/src/appMtor.cit’ ... done

Move unused files to ./lcu/tnp ... done

Add change log entry ... done

>>> Renenber to edit the CDT files ...

Modul e configuration for

>

app done"
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2.3.3 Specific Implementation

After the module has been tailored to the needs of the application, some files need be edited to implement
the behaviour and specify the interfaces as of the design.

app/ | cu/ src/ appPublic. cdt,

app/ | cu/ src/ appMai nt enance. cdt,

app/ | cu/ src/ appTest. cdt : For each command the parameters and replies must be described.
app/ | cu/ dbl / appDB_DEVI CE. cl ass: Each application specific device class must be defined as a
sub-class of the corresponding device type | sf DB_DEVTYPE

app/ | cu/ dbl / appDB_DATA. cl ass: If any extra data storage is needed in the database by the
application, the class appDB_DATA must be described in this file

app/ | cu/ i ncl ude/ app<Devt ype>. h: for each referenced device type, the prototypes of the API
functions associated to the commands must be declared. The file

app/ | cu/ i ncl ude/ appSer ver. h is also subject to modification.

The API function shall be named following the convention for the ACI function names without the
leading | .

app/ | cu/ src/ app<Devt ype>. c: Each API function must be implemented in the respective file.
app/ | cu/ src/ app<Devt ype>l nt er face. c: Each ACI function must be implemented in the
respective file.

For the sake of clarity, one might group the API functions dedicated to one specific device into one separate
file. These files may be included into the device type associated file.
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The class diagram shown below depicts the device control structure for a specific command:

O LCU Server

Command Interpreter
(from L Server)

<<SubSystem>>
(/ appServer
<vappGlobalData : IsfSERVER_DATA
app Command Interpreter ,
®SPECMD()
<<Device>>
Device
<<Device>> [
appDevice
IsfDEVICE DATA
<<bind>>
***** (SpecificCommrand)- - - - -
Command Handler SPECMD appDeviceData
(from LCU Server)
<<ACI>>IappDeviceSpecificCommand() $<<API>> appDeviceSpecificCommand()

2.3.4 Scan Links

For application implementing the WS counterpart of the database, the scan links must be configured.
These links are described in the file app/ ws/ conf i g/ app. scan.

2.3.5 Database Configuration

At boot-time, the database branch of the module need be configured. The configuration is kept in the file
app/ ws/ conf i g/ app. dbcf g and restored from $VLTROOT/ confi g, resp. from $I NTROOT/ confi g at
startup. This file is mandatory for starting up the server, however the database is then solely basically
configured and might not permit to initialize the system. By means of the dedicated engineering tools, the
database can be properly configured. Once the initialization is successful, the utility | sf Backup( 1)
creates a file . / app. dbcf g that contains the relevant database configuration.

Example:

> cd app/ws/config

> | sf Backup -e [ cuEnv -m app

Generating input file ’./app.inp’ ... done

Per f ormi ng dat abase backup into °’./app.dbcfg ... done
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>

The file . / app. i np is a temporary file that contains the list of database points and attributes to backup.
At backup completion, it is removed.

2.3.6 Default panel & UIF widget

A default panel appgui is provided by the template that instantiates the UIF widget

| sf Stat e_ui f O ass. This widget shows the associated LCU environment name, a button for sending
standard commands, a STOP button, and the status information of the module (state, subState and
operational mode).

In addition, the Command Feedback Window shows the last 2 replies.

atndf - @wxDats H=l E3
File 35td. Options Help
State | UNKNOWN |
Lcu | 1lted
@ Substate | IDLE |
OFF  —|
Mode | HORMAL |

Command Feedback Window  Options |

LT BT

b4
|WARNING Environments NOT ACTIVE ; ted

2.3.7 Application Makefiles

The WS part is built as described in app/ ws/ sr ¢/ Makef i | e. It makes the panel
app/ ws/ src/ appgui . pan and installs the two configuration files app/ ws/ confi g/ app. scan and
app/ ws/ conf i g/ app. dbcf g under $XXXROOT/ confi g.

Example:

> cd app/ws/src

> make all install
"all’ done

installati on done
>

The LCU part is built as described in app/ | cu/ src/ Makefil e.
It invokes 3 utilities prior to building the code (target "all"):
e | sf MakeCl T: merge all the partial CIT files app/ | cu/ src/ app*. ci t and the common CIT file
$XXXROOT/ vwl Cl T/ | sf Cormon. cit into app/ | cu/ Cl T/ appServer.cit;
« | sf MakeCDT: merge all the partial CDT files app/ | cu/ src/ app*. cdt and the common CDT files
$XXXROOT/ CDT/ | sf*. cdt into app/ | cu/ CDT/ appSer ver. cdt;
« | sf Makel NC: generate all the files app/ | cu/ i ncl ude/ app* | nt er f ace. h from the partial CIT
files app/ | cu/ src/ app*.cit.

Example:
> cd app/lcu/src
> make all
"ClIT" done
" CDT' done

Include file ..linclude/appMtorlnterface.h” done
"include files’ done

== Bui | di ng executable: ../bin/app
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"all’ done
>

Note: The final CDT and CIT files are deleted by the Makefile. Remember to perform the modifications
in the . / sr ¢ directory.

2.3.8 Implementation Rules for the Command Handlers

As stated in the rules applying to a Software Device, the behaviour of each command is implemented in a
Command Handler. This handler must show the 2 ACI and API interfaces:
e ACI function: the ACI function name is built on the following scheme:

ccsCOVWPL_STAT | app<Devt ype><Entry>
( ... , CCSsERRCR *error )

It is responsible for parsing the command parameters, invoking the API function and building the
reply buffer as defined in the CDT entry of this command.
e API function: the API function name is built on the following scheme:

ccsCOVWPL_STAT app<Devt ype><Entry>
( . , CCSERROR *error )

It is the core implementation of the behaviour of the command. It must be callable from
another application. It receives application specific parameters and the error stack pointer, and
returns the completion status.

2.3.9 Hook functions

A hook function is implementing an additional behaviour. Four kinds of hooks are supported:

+ Constructors/Destructors: One application specific constructor and one application specific
destructor per device name, resp. device type may be implemented. These functions will be invoked
according to the following scheme:

e At boot time, the object constructors will be invoked as depicted in the following Sequence
Diagram.

< 15f Tnit All @ j

lstEVI(?E DATA IsfDEVICE ENTRY

. 1sf SERVER DATA : 1sf CONTROL DATA
|
|

|

|

1sfServerConstructor( ) -
|

| | |
| | | |
l l l l
L | | |
I IsfControlConstructor( ) | | |
| | | | |
| I | | |
| | | | |
: : : lsf<devape>ConstructorQ: :
| | T — 1 |
| | | | |
| | | | |
| | | I —1
| | | | |
| | | app<devape>Constructor( ) |
| | | | |
| | | <— |
| | | | |
‘ ‘ [ app<devName>Constructor( )
| | | I ~
l l l <
l | <=
| | |
| << 1

| |
‘l/ | |
| | |
| | |
| | |
| | |
| | |
| | |
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The application specific constructors have the prototype:
ccsCOVWPL_STAT app<devType>Constructor ( IN void *devDat a,
IN const char *devNane,
OUT ccsERROR  *error )
ccsCOVWPL_STAT app<devName>Constructor ( IN void *devDat a,
IN const char *devNane,
OUT ccsERROR  *error )

O 0O O

: EXIT

1sfServerDestructor( )

:Isf SERVER_DATA : Isf CONTROL_DATA
I I

~,
|

1sf<devType>Destructor( )_

At exit time, the object destructors will be invoked as depicted in the following Sequence
Diagram.

IsfDEVICE_DATA IsfDEVICE_ENTRY

—1
|

|
=

app<devName> Destructor(%
|

<
app<devh‘ype>Destructor( )

|
|
|
-~ 1sfControlDestructor( )
|
|
|
|
|
|
|
|
|
|
|
|
|
|
[
|
|
|
|
|
|
|
|

T
|
|
|
|
|
|
|
|
|
|
=
|
|
|
|
|
|
|
|
|
|

The application specific destructors have the prototype:

ccsCOVWPL_STAT app<devType>Destructor ( IN void *devData )
ccsCOVWPL_STAT app<devName>Destructor ( IN void *devData )
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« Standard Commands: 3 hooks per standard command may be implemented. The hook function
names must follow the prototype convention:

ccsCOVWPL_STAT appSt d<Command><Type>Hook ( I N | sf SERVER DATA *server Dat a,
OQUT ccsERROR *error )

where Command is the name of the command (I ni t, St andby, Onl i ne, Stop, O f, Exi t,
Sel ftest, Test),
and Type is the hook type (Pr o, M d, Epi ) resp. for the prologue, the intermediate and the epilogue
additional statements. The intermediate hook is invoked only together with at least one sub-

Software Device and one Hardware Device.
The hooks are located in the file appSt dHooks. c. They do not need any prototype declaration.

O

XX

O
: IsfDEVICE_DATA
: Command INIT : Command SfDEVICE._ : Hardware Device : Software Device

Interpreter Handler

: User | |
I
I

— TsfInit( )

|
| |

!
= 1sfInit() |
ZI :
'1sfStop( ) :
|
| |
userS‘tdInitProH ook() :
|
|
|
|

p—

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
c

|
|
: *[all SW devices]:deVInitQ: forward INIT command
| | |
| | |
l l i
< 1 |
| | |
l l l
userSt‘LdInitMidHook() : :
p— ‘ ‘
| |
l l
#[all HW devicesl:devInit() | |
> init I
~
|

S
|

i
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
:
: userStdInitEpiHook()
|
|
:
~
|
|
|
|
|
|

e |
|
|

@ :

SUCCESS |

OK |
< |
|

|

|

|

|

[1/0 signal devites]:userSignallnitHook()

;g:::j

« Signals Initialization hook: a dedicated hook might be implemented that allows the proper
setting of the signals at initialization, thus setting the sub-system in a known state. The hook
function has the following prototype:

ccsCOWPL_STAT appSignal I nitHook ( IN | sfSIGNAL_DATA *si gnal Dat a,

IN const char
QUT ccsERROR

*si gnal Name,
*error )
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2.3.10

Task device hooks: One hook function per task device must be implemented, additional 2 hooks
are optional.
The mandatory hook function implements the core of the task and the prototype is:

ccsCOVWPL_STAT app<TaskDevNane> ( I N | sf TASKDEV _DATA *t askDevDat a,
IN const char *t askDevNarre,
OQUT ccsERROR *error )

where TaskDevNane is the name of the task device (starting with upper case).
The 2 additional hooks are invoked whenever implemented before entering the loop, resp. when
terminating. The hook functions must be prototyped:

ccsCOWPL_STAT app<TaskDevNane>Pr oHook ( IN | sf TASKDEV_DATA *taskDevDat a,

IN const char *t askDevNane,
OQUT ccsERROR *error )
resp.
ccsCOWPL_STAT app<TaskDevNane>Epi Hook ( IN | sf TASKDEV_DATA *taskDevDat a,
IN const char *t askDevNane,
OQUT ccsERROR *error )
Miscellaneous

Adding source files: There is no limitation in adding new source or include files to the module
repository. These files must be listed in the makefile either under the list app_OBJECTS for a
source file, or under | NCLUDES for an include file to be installed, see also Makefi | e(5).

Last modified: Thu Oct 26 14:23:30 METDST 2000
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3 Reference

In this section, the man-pages of the utilities, objects anf database classes are provided. The public include

files are appended.

Utility Code Database Class Include File
I sf(1) | sf Tenpl at e. db | sf Defines. h
| sf Create(1)
I sf Config(1)
| sf Backup( 1)
| sf Server (3) | sf DB_SERVER( 5) | sf Server. h
| sf St andar d( 3)
| sf Handl eBr eak( 3)
| sf Handl eKi I | (3)
| sf Cont rol (3) St Do DaTAST Y |rsfcontrol.h
| sf Devi ce(3) | sf DB_DEVI CE(5) | sf Devi ce. h
| sf Si gnal (3 | sf DB SI GNAL(5) | sfSignal.h
| sf Mot or (3) | sf DB MOTOR( 5) | sf Mbtor. h
| sfSerial (3 | sf DB_SERI AL(5) I sfSerial.h
| sf TaskDev( 3) | sf DB TASKDEV( 5) | sf TaskDev. h
| sf Sof t Dev( 3) | sf DB_SOFTDEV( 5) | sf Sof t Dev. h

Last modified: Fri Aug 11 08:21:18 METDST 2000

3.1 Utilities

3.1.1
NAME

1sf(1)

| sf - LCU Server Franework

SYNOPSIS

| sf Creat e <nodNane>

emacs <nmodNane>/ ws/ confi g/ <modNane>. cf g

| sf Config <nobdName>

emacs <nodNanme>/| cu/ src/ <npdName>Publ i c. cdt

cd <nodNane>/ws/src ; nmake clean all nman install ;
cd <nmodNane>/|cu/src ; nake clean all nman install ;

cd -
cd -

VVVVYVYV

DESCRIPTION

Isf is a franmework for devel oping LCU Server Applications. It
consists of a W5 part dedicated to the generation and
configuration/custom zation of the target application nodul e and

of a LCU part providing the application architecture and inpl ementing
the m ni num behavi our for the standard commands.

1 - The W5 part:
1.1 Script IsfCreate(l): creates a software nodule compliant with
the VLT Standards froma tenplate.
1.2 Script IsfConfig(l): custonizes the software nmodul e according
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1.3

1.4

to the software device description file.

The description file: is an ASCII file containing the definition

of all devices (hardware and software) to be controlled by the

application and of all the commands to be accepted by the

appl i cation.

The devices are grouped in 7 types:

- signal (analog or digital) based on VLT Al O resp. ACRO boards

- motor (all types as supported by MCM

- serial comunication |ink (RS232, RS422 or RS485) based on
VxWorks tyCo driver or VLT | SER8 board

- software device (any |sf-based application to be controlled
fromthis software device)

- tasks (any periodi c background process)

- encoder [not supported yet]

- network [not supported yet]

The conmands are grouped in 3 types:

- public for normal operations

- mai ntenance for software/hardware verification work

- test with restricted access to technical staff

The database is a partial mirror (based on the scan systen) of

the LCU dat abase

2 - The LCU part:

2.1

2.2

3-C
The

Code: the binary code |Isf is to be downl oaded to the LCU prior
to loading the application software. It inplenents the m nimm
behavi our of the supported devices for the standard conmands.
Dat abase: the database architecture is provided.

The device classes nmay be custom zed by sub-cl assing

to the needs of the application

eating a new application
creation of a new nodule is nmade by the utility |sfCreate.

It receives the nanme of the nodul e <nbd> as argunent.
The modul e nane shall not be registered in the CWM archive.
Exanpl e:

Fromthe parent directory of <nod>

> | sfCreate nod

Retrieving nmodule 'Isftpl’ ... done

Renam ng nodule "Isftpl’ to "nmod ... done

Renaming all files with prefix 'nod ... done

Repl acing pattern 'Isftpl’ by "nod ... done

1.24u 49.41s 1:59.60 42. 3%

>

4 - Custom zing the software device

The
The
nmodi
LSF.

LSF.

customizatin of a new nodule is made by the utility |sfConfig.
file <mod>/ws/config/<nmod>. cfg nust be edited and its content

fied to the needs of the application <nod>.
MODULE. NANVE <nmod>
DEVI CE. NUM << the nunber of devices to be controlled >>

Mandat ory for each device <d>

LSF.

LSF.

DEVI CEd. NAME << the nane of the device,

it defines the nane of a database point >>
DEVI CEd. TYPE << the type of the device:

anal og, digital: for signals

serial: for serial comunication |inks
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motor: for notorized axis
taskdev: for a periodic background process
softdev: for a sub-software device
it defines the type of control, and the
associ at ed dat abase cl ass >>

The following 2 entries are optional

LSF. DEVI CEd. CLASS << the speci alized dat abase cl ass nane nmappi ng
the device. For notors, the notor class
nane (e.g. notDVAM) >>

LSF. DEVI CEd. PARAM << for nmotors only, the nunber of entries in
the naned position (P), named speed (V),
initialization sequence (1) and unit conversion
met hods (U), follow ng the syntax:
"P <p>V <v> | <i> U <u>" >>

LSF. COMVAND. NUM << the nunber of commands to be accepted
in addition to the standard commands >>

Mandat ory for each conmand <c>

LSF. COWANDc. NAME << the name of the command as specified for
the CDT (7 char.) >>

LSF. COMVANDc. DEST << signal, notor, serial, softdev or server
where "server" indicates that the command
is to be processed internally (no device
i nteraction).
NB: task devices do not process conmands >>

LSF. COMVANDc. GROUP  PUBLI C, MAI NTENANCE or TEST

LSF. COMWANDc. ENTRY << APl Funtion name <Fct> following the rule
<nod><Devt ype><Fct >()
The AClI function nanme is built automatically
as | <nod><Devt ype><Fct>() in the correspondi ng
CIT file. Where <Devtype> is the destination
device type (e.g. "Signal") >>

LSF. COWANDc. | NVOKE TASK or FUNCTI ON

LSF. COMVANDc. OPTI ON << for TASK invocation only, the paraneters
as for the CIT entries w thout REA STER >>

Exanpl e:
Fromthe parent directory of <nod>
> | sf Config nod

Parse file ’nod/ws/config/nod.cfg ... done
Found 11 devi ces:
2 Mot or oML M2
8 Signal : All AGB AW AI8 DOL DI2 D3 DX

1 Taskdev : bgTask
Found 6 PUBLI C commands:

1 Motor . MOVEA
4 Signal . RASI G WASI G RDSI G WOSI G
1 Server : MAI NCMD

Found 0 MAI NTENANCE command
Found 0 TEST command

Generate ’'nod/ ws/confi g/ mod. dbcfg’ ... done
Cenerate 'nod/ | cu/incl ude/ nodDevi ceList.h’ ... done
Cenerate 'nod/ | cu/dbl/nmod.db’ ... done

Cenerate 'nod/ | cu/src/ Makefile' ... done

Cenerate 'nod/ | cu/src/ modPublic.cdt’ ... done
Cenerate 'nod/ | cu/src/ nmodServer.cit’ ... done
Cenerate 'nod/ | cu/src/ modMotor.cit’ ... done
Generate 'nod/ |l cu/src/modSignal.cit’ ... done
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Move unused files to ./lcu/tnp ... done
Add change log entry ... done
>>> Renenber to edit the CDT files ..
Modul e configuration for 'nod ... done

>

5 - Application specific code

The following files nust be edited:

- <mod>/1cu/src/ <mpd>*. cdt: describe all the command paraneters
and reply

- <mod>/1 cu/ dbl / <nod>DB_DEVI CE. cl ass: define the sub-cl asses
of | sfDB_DEVICE (or derived) which have been referenced in the
devi ce description file <nmpd>/ws/confi g/ <mod>. cfg

- <mod>/1 cu/ src/ <nmpbd><Devtype>.c: for each referenced device type
<devtype>, inplenment the APl functions

- <mod>/1 cu/i ncl ude/ <nmod><Devt ype>. h: declare the APl function
pr ot ot ypes

- <mod>/1 cu/ src/ <nod><Devt ype>I nterface.c: for each command, in
i mpl emrent the ACI functions

6a - Extend the behavi our of the standard comrands

For each of the standard commands, up to 3 hook functions m ght be
defined foll ow ng the prototype:
ccsCOVWPL_STAT <npd>St d<cnd><t yp>Hook
( I'N | sfCONTROL_DATA *contr ol Dat a,
OQUT ccsERROR *error)
wher e
<nod> i s the nodul e nane,
<cmd> is the standard command name (lnit, Online etc...)
<typ> is the hook index (Pro, M d, Epi)
Pro: hook is invoked when entering the nethod,
M d: hook is invoked between Software and Hardware device contro
Epi: hook is invoked before I eaving the nethod.
The first (Pro) and last (Epi) are called fromw thin the standard
obj ect regardl ess on the nunmber of devices. The niddl e hook (Md) is
only invoked fromw thin this object.
The prototypes to these functions do not need be decl ared. The hook
functions shall be located in <nod>/|cu/src/<npbd>St andard. c

In addition, for the signals only the optional hook function
ccsCOWPL_STAT <nod>Si gnal | ni t Hook
( I'N |sfSlIGNAL_DATA *signal Dat a,
IN const char *si gnal Nane,
OQUT ccsERROR *error )
nm ght be inplemented in <nod>/1cu/src/<nod>Si gnal . c

6b - Extend the behaviour of the device constructors/destructors

For each device type and each device, a specific additional constructor
resp. destructor mnight be inplenented. These functions nust be defined
foll owi ng the prototype
ccsCOWPL_STAT <nmobd><devNanme>Constructor ( IN void *devDat a,
IN const char *devNane,
OUT ccsERROR  *error)
voi d <nmod><devNanme>Destructor ( IN void *devDat a )
The user specific constructors are invoked at conpletion of the
standard constructor for each device type, then for each device of
this type;
the user specific destructors for each device of each type foll owed
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by theuser specific destructor for this device type are invoked
prior to the standard destructor.

- Task devi ces
The task devices are schedul ed according to the state of the
Sof tware Device and is configurable in the database.
The periodic | oop associated to a task device is inplemented within
the framework. The core function of the task is nmandatory and nust
be prototyped:
ccsCOWPL_STAT <mod><Devnane> ( I N | sf TASKDEV_DATA *taskDevDat a,
IN const char *t askDevNane,
OQUT ccsERROR *error )
Two optional hooks nmight be inplemented that are invoked when
starting resp. when term nating the task
The function name syntax follows:
ccsCOWPL_STAT <nmpd><Devnane>Pr oHook() for the prol ogue function, and
ccsCOWPL_STAT <mod><Devnane>Epi Hook() for the epil ogue function
same paraneters as the core function.

The met hod | sf TaskDevTrigger() is provided that triggers
asynchronously the task, if running.

- Building the code
On both <mod>/ws/src and <nod>/|cu/src, invoke
make clean all man instal

- Building the environnents
The instantiation of the database point associated to the Software
Device is realized fromwithin the file:

$VLTDATA/ ENVI RONVENTS/ <env>/ dbl / DATABASE. db

#def i ne <nmod>DB_ROOT "<< dat abase absol ute path >>"
#i ncl ude "<nod>. db"

On the LCU environnment, the file 'bootScript’ shall be updated
that contains the nodules: Icc, cai, scan, too, ncm |sf and <nod>
The file 'devicesFile' shall be updated as well with the entry
correspondi ng to the new Sof tware Device:
"<nmod>" "<nod>Server" 1 0 0 1
NB: any Software Device to be controlled by another Software Device
MUST NOT be declared in this list.

10 - Database configuration file

The default database configuration file <nmod>/ws/config/<nmod>. dbcfg
shal | be updated to store the conplete final device configuration
The backup of the database configuration is made by the utility

| sf Confi g.

Exanpl e:
Fromthe directory of <nod>/ws/config
> | sf Backup -e <l cuEnv> -m nod

Generating input file ’./nod.inp” ... done

Per f ormi ng dat abase backup into ’./nod.dbcfg ... done
1.24u 49.41s 1:59.60 42. 3%

>

SEE ALSO

| sfCreate(1), IsfConfig(l), IsfBackup(1)
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3.1.2 1sfCreate(1)
NAME
|sfCreate - Create a new nodule fromlsftpl tenplate
SYNOPSIS
| sfCreate [-f] <nodName>
DESCRIPTION
This script creates a nmodul e directory <nodNane> fromthe
tenmpl ate nodule ' |sftpl’.
It checks that the new nodule is not already existing in the
CWMM Ar chi ve.
It renanmes all files with the new prefix.
It replaces all occurences of '"Isftpl’ by 'nodNanme’ in | ower

and upper case.
Finally it creates the file <nobdNane>/ ChangeLog with one entry.

Opt i ons:
-f : the nodule is created anyway
the existing nodul e "nodNane’ is renaned 'nodNane- ol d’
the nodule is created even if already in the CW archive
ENVIRONMENT

cw

RETURN VALUES

0 on SUCCESS
1 on Failure

CAUTIONS

The nmodule is not created if it already exists under the CWM archive
or if the directory 'nodNane’ already exists. Option -f bypasses these

checks.
EXAMPLES
> | sfCreate app
Copying tenplate nodule '"Isftpl’ to ./app ... done
Renaming all files with prefix "app’ ... done
Repl acing pattern 'Isftpl’ by "app’ ... done
1.24u 49.41s 1:59.60 42. 3%
Modul e creation "app’ ... done
>
SEE ALSO

I sf(1), cmopy
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3.1.3 1sfConfig(1)

NAME

| sfConfig -

SYNOPSIS

| sf Config <npbdName>

DESCRIPTION

Configure the application

This script configures the nodul e <nodNanme> according to the
description file <nodName>/ws/ confi g/ <nodName>. cfg

It generates the files:

<nmodNane>/ ws/ conf i g/ <rodNanme>. dbcf g
<nmodNare>/ | cu/ i ncl ude/ <nmodNane>Devi ceLi st. h
<nodNare>/ | cu/ dbl / <mbdName>. db

<nmodName>/ | cu/ src/ Makefil e

It

renoves the unused fil es.

Finally it adds a log entry in <modName>/ Changelog.

The
LSF.

LSF.

LSF. DEVI CEi .

LSF. DEVI CEi

LSF. DEVI CEi .
LSF. DEVI CEi .

LSF. COMVAND.

LSF. COWANDI .

LSF. COMVANDI

sof t dev

LSF. COWANDI .
LSF. COWANDI .

LSF. COMVANDI

LSF. COWANDI .

FILES

DEVI CE. NUM

NANVE

. TYPE

CLASS
PARAM

NUM

NANVE
. DEST

GROUP
ENTRY

syntax of the configuration file nust follow
MODULE. NAME

<nodNane>
<nunDevi ces>
<devNane>

analog | digital | notor | serial
<dbd ass>

| taskdev | softdev

<paraneter value>[, <paraneter val ue>]

<nunComrands>

<cnmdNanme>
server | analog | digital | motor

PUBLI C | MAI NTENANCE | TEST
<entryFct >

. I NVOKE FUNCTI ON | TASK

<nmodNane>/ ws/ conf i g/ <nodNane>. cf g

RETURN VALUES
0 on SUCCESS

1 on Failure

| serial | taskdev |

OPTI ON <t ask paraneters> (w thout REG STER option)
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CAUTIONS
The script shall be run only once fromthe parent directory.
The deleted files can not be restored.

EXAMPLES
> | sfConfig app
Parse file *app/ws/config/app.cfg ... done
Found 16 devi ces:
2 Mot or oML M2
8 Signal : All AGB AW AI8 DOL DI2 D3 D4
3 Serial . tyCol conl con®

2 Softdev : swd soft
1 Taskdev : bgTask
Found 10 PUBLI C commands:

1 Motor . MOVEA

4 Signal : RASI G WASI G RDSI G WDSI G
2 Seri al : RSCOM WECOM

2 Softdev : SOFTCMD SWDCMD

1 Server ;. MAI NCMD

Found 0 MAI NTENANCE command
Found 0 TEST command

CGenerate 'app/ws/config/app.dbcfg ... done
Generate 'app/lcu/include/appDeviceList.h’ ... done
Generate 'app/lcu/dbl/app.db’ ... done
CGenerate 'app/lcu/src/ Makefile ... done
Generate 'app/lcu/src/appPublic.cdt’ ... done
Generate ’'app/lcu/src/appServer.cit’ ... done
Generate 'app/lcu/src/appMtor.cit’ ... done
Generate 'app/lcu/src/appSignal.cit’ ... done
Generate ’'app/lcu/src/appSerial.cit’ ... done
Generate 'app/lcu/src/appSoftdev.cit’ ... done
Move unused files to ./lcu/tnp ... done

Add change log entry ... done

>>> Renmenber to edit the CDT files ..

Modul e configuration for "app’ ... done"

>
SEE ALSO
Isf(1l), IsfCreate(l)

BUGS
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3.1.4 1sfBackup(1)
NAME
| sf Backup - Save LCU database configuration into file
SYNOPSIS
| sf Backup -e <l cuEnv> -m <nmodNanme> [-o0 <fil eNane>]
DESCRIPTION
This script saves the content of the LCU database to a file.
It generates a ".dbcfg" type file containing all the configuration
attributes of the nodul e.
Ar gunent s:
| cuEnv : LCU environment nane
nmodNanme : nodul e nane (alias of the database top point)

fileNanme: output file nane (default to "./<modName>. dbcfg”

FILES

ENVIRONMENT

RETURN VALUES

0 on SUCCESS
1 on Failure

CAUTIONS

EXAMPLES
> | sf Backup -e | cuEnv -m app
Generating input file ’./app.inp’ ... done
Per f ormi ng dat abase backup into ’./app.dbcfg ... done

1. 24u 49.41s 1:59.60 42. 3%
>

SEE ALSO
dbBackup

BUGS
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3.2 Code

3.2.1 IsfServer(3)
NAME

| sf Server - Top level control of the application

SYNOPSIS

#i ncl ude "I sf Server. h"

DESCRIPTION

This class provides the nethods for the handling of the server process.

PUBLIC METHODS

ccsCOVPL_STAT IsflnitAll
( N const char *swdNane,
OUT | sf SERVER_DATA **pServerData )
This method is the constructor of the application server <swdNane>.
It shall be invoked at boot time fromthe boot Script(5) as part
of the application file <swdNane>. boot ( 3).
It receives the address of the pointer to the application gl obal
dat a <pServer Dat a>.
The nmethod | oads the database fromthe file <swdName>. dbcfg
| ocat ed under VLTROOTI/config or $I NTROOT/ confi g.
It invokes then the server constructor and finally spawns the
command interpreter with the associated CDT and CIT files.

vl t LOE CAL | sf Server Get | ni t
( I'N | sf SERVER_DATA *serverData )
This nethod returns the initialization status of the device.

vl t LOE CAL | sf Server Get Sim
( N |sfSERVER DATA *serverData )
This nmethod returns the sinmulation status of the device.
| ccDEV_MODE | sf ServerGet State
( N |sfSERVER DATA *serverData )
const char *| sf Server Get St at eNane
( N |sfSERVER DATA *serverData )
These nethods return the state and state’'s nane nane of the device.

vl t 1 NT32 | sf Server Get SubSt at e
( I'N |sfSERVER DATA *serverData )
const char *| sf Ser ver Get SubSt at eNane
( N |sfSERVER DATA *serverData )
These nethods return the subState and subState's nane of the device.

ccsCOVWPL_STAT | sf Server CheckOnl i ne
( I'N | sfSERVER DATA *server Dat a,
QUT vl tLOd CAL *onl i ne,
OUT ccsERROR *error )
This nethod returns the flag <online> indicating if the device
is in state ONLINE when True.
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| sf SERVER_DATA *| sf Server Get G obal Dat a
( N const char *swdNane,
OQUT ccsERROR *error )

This method returns the pointer to the global data structure of
t he devi ce.

ccsCOWPL_STAT | sf Ser ver Get SwDevi ceName
( AJT char *swdNane,
OQUT ccsERROR *error )
This method returns the nane of the device fromthe task name of
the conmmand interpreter process.

vl t LOd CAL | sf Server | sALccDevi ce
( I'N | sfSERVER DATA *serverData )

This method returns the flag indicating if the device is registered

in the LCC Device Table.
Any Software Device controlled by another Software Device
must NOT be registered in LCC

PROTECTED METHODS

voi d | sf Server Destruct or
( IIN |sfSERVER DATA **pServerData )
This method is the object destructor. Al resources are rel eased.

voi d | sf Server Get Hooks
( I'N |sfSERVER DATA *serverData )
This method resol ves the addresses of all existing hook functions
provided by the application. It is invoked once at Init tinme.
The function entry points are retrieved fromthe gl obal
synbol table.

ccsCOWPL_STAT | sf Server Cal | Hook
( I'N |sfSERVER DATA *serverDat a,
IN | sfHOOKFUNC_ | DX cnd,
IN | sfHOOKTYPE_I DX typ,
QUT ccsERRCR *error )
Thi s nethod resol ves the hook function <typ> [Pro,Md or Epi]
associ ated to the command i ndexed by <cmd>, if resol ved.

ccsCOWPL_STAT | sf Server ReadConfi g
( I'N | sfSERVER DATA *server Dat a,
OQUT ccsERROR *error )
This method reads the device configuration fromthe database.

ccsCOWPL_STAT | sf Server Set | ni t
( I'N | sfSERVER DATA *server Dat a,
IN vltLOd CAL val ue,
QUT ccsERRCR *error )
These nethods set/return the initialization status of the device.

ccsCOWPL_STAT | sf Server Set Sim
( I'N | sfSERVER DATA *server Dat a,
IN vlItLOd CAL val ue,
OQUT ccsERROR *error )
This nmethod sets the sinmulation status of the device.
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ccsCOWPL_STAT | sf Server Takel ni t Sem
( I'N |sfSERVER DATA *serverData )
voi d | sf Server G vel nit Sem
( I'N |sfSERVER DATA *serverData )
These nethods control the initialization semaphore associ ated
to the device. It prevents nultiple invocation.

ccsCOVWPL_STAT | sf Server TakeCmdSem
( N |sfSERVER DATA *serverData )
voi d | sf Server G veCnmdSem
( N |sfSERVER DATA *serverData )
These nethods control the command semaphore associ at ed
to the device. It prevents nultiple invocation.

voi d | sf Ser ver WakeupMoni t or
( I'N | sf SERVER _DATA *serverData )
This nethod triggers the nonitor task for state update

vl t | NT32 | sf Server Get CndTi neout
( I'N |sfSERVER DATA *serverData )
voi d | sf Ser ver Set CndTi neout
( I'N |sfSERVER DATA *server Dat a,
IN vItINT32 ti meout )

These nethods set/get the timeout value associated to the commands.

ccsCOWPL_STAT | sf ServerSwitchState
( I'N | sfSERVER DATA *server Dat a,

IN | ccDEV_MODE newDev St at e,
OQUT ccsERROR *error )

This method instructs LCC of the new state <newDevState> of the

devi ce.

i nt | sf StartupTask
( N char *nane,

IN vItINT32 priority,
IN vItINT32 st ackSi ze,
I'N  FUNCPTR entryPoi nt,
IN void *par am
OQUT ccsERROR *error )

Thi s nethod spawns the task <nane> with the appropiate paraneters,
and checks the task has synchronized with the caller. The task entry
function must conply with the prototype | sf TASK FUNCTI O\
typedef void | sf TASK FUNCTION ( IN void *par anet er,

IN SEM | D *syncSem

I N ccsCOVPL_STAT *status )
The first argument is application dependent. The semaphore <syncSemnp
must be given by the task within 1 second, and the task status
<status> shall be set accordingly to SUCCESS or FAI LURE.
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PRIVATE METHODS

static ccsCOVWPL_STAT | sf Server Updat eSt at e

( I'N | sfSERVER DATA
QUT ccsERROR

*server Dat a,
*error )

static ccsCOVPL_STAT | sf Server Updat eSubSt at e

( I'N | sfSERVER DATA
QUT ccsERROR

*server Dat a,
*error )

These 2 nethods are responsible for updating the state and subState

of the devi ce.

regi stered devi ces.
The device state is set to the |lower state of the devices.
The subState is set to :
- | sf SUBSTATE ERRCR if any device is in that subState.

- | sfSUBSTATE_INITIALIZING i f any device is in that subState.
- | sfSUBSTATE_IDLE if all devices are in that subState

- | sf SUBSTATE_ACTI VE i f any device is not

I n addition,

the device subState is not |sfSUBSTATE | DLE
- | sf SUBSTATE <ACTION> if a device is in that subState and
the device subState is |sf SUBSTATE | DLE
The followi ng subStates are dedi cated:

- | sf SUBSTATE_MWVI NG for a motor when noving
- | sf SUBSTATE MONI TORI NG for a device nonitoring a piece of hardware

occur ed.
Bot h | sf SUBSTATE_TI MEQUT and | sf SUBSTATE ERROR are transi ent

subSt ates that

static ccsCOVPL_STAT | sfServerlnitDb

( N const char
OQUT ccsERROR

*swdNane,
*error )

They query the individual states and subStates of all

| sf SUBSTATE | DLE and

the subState | sf SUBSTATE TI MEQUT i ndi cates a ti neout

reset to | sf SUBSTATE I DLE with the next action.

This method is invoked at boot tinme by IsfinitAll(). It restores
the content of the device database branch fromthe file
<swdNane>. dbcfg | ocat ed under $VLTROOT/ config or $I NTROOT/ confi g.

static void | sfServerMnitor

( IN void
IN SEMID
IN ccsCOWPL_STAT

*pDat a,
*pSyncSem
*pStatus )

This nmethod is invoked as a task (see |sfStartupTask) at construction
It is responsible for updating the device global state and

subState at the given rate (see |sf SERVER(S)).
be aware that a high polling rate is CPU consum ng and mi ght

tine.

Not e:

i mpact on the overall

static ccsCOWPL_STAT | sf Server Construct or

( N const char

behavi our of the system

*swdNane,

OUT | sf SERVER_DATA **pSer ver Dat a,

QUT ccsERROR

*error )

This method is the constructor of the software device. It invokes

the control

contructor (see IsfControl (3)) and spawns the nonitor.
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PRIVATE DATA MEMBERS

typedef struct

voi d *ctrl Dat a;
| ccDEV_MXDE st ate;
vl t 1 NT32 subSt at e;

vl t LOd CAL init;
vl t LOd CAL si mul ati on

vl t 1 NT32 nunDevi ces;
SEM I D cndSem

vl t 1 NT32 cndTi neout ;
SEM I D i ni tSem

vl t LOE CAL | ccDevi ce;
int monTi d;

SEM I D monSem

int nmonPeri od;
cCSERROR error;

char *attrTabl e;

vl t BYTES20 swdNane;
voi d *f ct Hook[ 8] [ 3] ;
} | sf SERVER DATA;

FILES

Ptr to Control Data stru
Modul e state

Modul e sub-state

True if initialized

True if in simulation
nunber of controll ed dev

cture

i ces (registered)

semaphore for sending comrands
ti meout for sending commands
semaphore for init command

SWdevice is a LCC devic
Moni toring Task Id

e

semaphore for nonitor task period

Moni toring Task Period (
error stack for cndinit(

cai DB attribute table

Narme of the SWdevice
Hook function addresses

$1 NTROOT/ conf i g/ <nbdName>. dbcf g

DATABASE

The class | sfDB_SERVER is a sub-cl ass of

ticks)
)

| sf DB_SOFTDEV.

It is partially mapped by the data structure | sf SERVER DATA.

SEE ALSO

| sf Control (3), |sfDevice(3),

| sf DB_DEVI CE( 5)
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3.2.2 IsfStandard(3)
NAME

| sf Standard - Standard conmands

SYNOPSIS

#i ncl ude "I sf St andard. h"

DESCRIPTION

This class provides the nethods inplenenting the high | evel default
behavi our of the standard conmands.
For each of the standard commands, up to 3 hook functions m ght be
defined foll owi ng the syntax:
<nmod>St d<cnd><t yp>Hook (| sf SERVER DATA *serverData, ccSERROR *error)
wher e
<nod> i s the nodul e nane,
<cmd> is the standard command name (lnit, Online etc...)
<typ> is the hook index (Pro, M d, Epi)
Pro: hook is invoked when entering the nethod,
M d: hook is invoked between Software and Hardware device control
Epi: hook is invoked before Ieaving the nethod.
The first (Pro) and last (Epi) are called regardl ess on the nunber
of devices. The middle hook (Md) is only invoked fromwi thin the control
obj ect.

PUBLIC METHODS

ccsCOWPL_STAT IsfStdlnit
ccsCOVPL_STAT | sf St dSt andby
ccsCOWPL_STAT | sfStdOnline
ccsCOVWPL_STAT | sf St dSt op
ccsCOWPL_STAT | sf StdExi t
ccsCOWPL_STAT | sfStdStartSim
ccsCOWPL_STAT | sf St dSt opSi m
ccsCOWPL_STAT | sf St dSel f Test
ccsCOVWPL_STAT | sf St dTest
( I'N | sfSERVER DATA *server Dat a,
IN const char *devNane,
QUT ccsERROR *error )
These nethods inpl enent the high |Ievel behaviour associated
to the standard commands. They invoke the associated control
met hod for the specified device <devNane>.
If <devName> is set to the software device name, the method
affects all devices registered in that software device, otherw se
the action is restricted to the one device.
At conpletion, the nethods update the gl obal state accordingly.

ccsCOWPL_STAT | sfStdGetlnit
( I'N | sfSERVER DATA *server Dat a,
QUT vl tLOd CAL *init,
OQUT ccsERROR *error )
This nmethod returns the initialization status.

ccsCOVPL_STAT | sf St dGet Si nul ati on
( I'N | sfSERVER DATA *server Dat a,
OQUT vl tLOd CAL *sinul ati on,
OQUT ccsERROR *error )
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This method returns the value of the sinmulation flag.

ccsCOWPL_STAT | sf St dGet Ver si on
( AJT char *versi on,
OQUT ccsERROR *error )
This nmethod returns the software version of the nodul e LSF.

PRIVATE METHODS

static const char *|sfCheckDevice
( I'N | sfSERVER DATA *server Dat a,

IN const char *devNane,
OQUT ccsERROR *error )
Thi s nethod checks if the given device is known:
- nane of the software device or "all", it returns "all"

- nane of a controlled device, it returns the nane if defined.
- unknown nane, it returns NULL.

PRIVATE DATA MEMBERS

These nethods use the data structure <serverDat a>.

COMMANDS

The public nmethods are the APl functions associated to the
ACl for the Standard Commands.

RETURN VALUES

SUCCESS i f everything ok
FAI LURE, the error structure is updated wth:
| sf ERR_DEVI CE : unknown devi ce nane or
nmodul e nanme mismat ch
| sf ERR_MULTI PLE_COMMAND : nul tiple invocation not allowed

SEE ALSO

| sf Server (3)
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3.2.3 IsfSignalHandlers(3)
NAME
| sf Handl eBreak, |sfHandleKill - signal handler for BREAK and KILL signals
SYNOPSIS

#i ncl ude "I sf Si gnal Handl ers. h"

voi d | sfHandl eKil | (voi d);
voi d | sf Handl eBr eak(voi d);

DESCRIPTION
| sf Handl eBreak() and |IsfHandl eKill() are the 2 signal handl er nethods
installed at boot tine by IsflnitAll(). These nethods retrieve the
nane of the affected software device fromthe server task name before
performng the corresponding actions (STOP, resp. EXIT).

RETURN VALUES

None
SEE ALSO

| sf Standard(3), |sfServer(3)
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3.2.4 1sfControl(3)
NAME

| sf Control - Device control

SYNOPSIS

#i ncl ude "I sf Control . h"

DESCRIPTION

This class provides the nmethods dedicated to the contro
of the devices. It is driven by the deviceTable. This table is read
at init tine.
For each of the standard commands, the associated control nethod
i nvokes the device nmethods for each type of device assum ng devi ces of
that type are registered and not ignored.
First the sub-software devices are invoked, then the hardware
devi ces whereby the digital and anal ogue signals are processed first,
foll owed by the notors
For each of the standard commands, up to 3 hook functions m ght be
defined foll owing the syntax:
<mod>St d<cnd><t yp>Hook (| sf CONTROL_DATA *control Data, ccsSERROR *error)
wher e
<nod> i s the nodul e nane,
<cmd> is the standard command name (lnit, Online etc...)
<typ> is the hook index (Pro, M d, Epi)
Pro: hook is invoked when entering the nethod,
M d: hook is invoked between Software and Hardware device contro
Epi: hook is invoked before | eaving the nethod.
The first (Pro) and last (Epi) are called fromwthin the standard
obj ect regardl ess on the nunmber of devices. The niddl e hook (Md) is
only invoked fromw thin this object.

PROTECTED METHODS
ccsCOVWPL_STAT | sf Cont r ol Const ruct or
( N const char *swdNane,
IN | sfDEVI CE_DATA *serverDat a,
OQUT ccsERROR *error )

This nethod is the object constructor. It invokes the constructors
of all devices registered in the device table.
voi d | sf Control Destructor
( I'N | sfDEVI CE_DATA *serverData )
This method is the object destructor. It invokes the destructors
of all registered devices. All resources are rel eased.
const char *Isf Control Get SwdNane
( IN void *pData )
This method returns the name of the software device (= nodul e nane)
voi d *I sf Control Get DevDat a
( I'N | sf CONTROL_DATA *contr ol Dat a,
INint devType )
This method returns a pointer to the device data structure
of the given device type
i nt |sfControl Get DevType
( I'N | sfCONTROL_DATA *contr ol Dat a,
IN const char *devNane )
This nmethod returns the type of the given device.
i nt | sfControl Get DevNamesOf Type
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( I'N | sfCONTRCL_DATA *control Dat a,
IN int devType,
IN const char *devNanes[] )
This method returns the nunber of devices of the given type.
The array <devNanes[]> contains the names of all the natching
devi ces.
ccsCOWPL_STAT | sfControl I nit
( I'N | sfCONTROL_DATA *control Dat a,
IN const char *devNane,
OQUT ccsERROR *error)
ccsCOWPL_STAT | sf Cont r ol St andby
( I'N | sfCONTROL_DATA *control Dat a,
IN const char *devNane,
OQUT ccsERROR *error )
ccsCOVWPL_STAT | sf Control Onli ne
( I'N | sfCONTROL_DATA *control Dat a,
IN const char *devNane,
OQUT ccsERROR *error )
ccsCOVPL_STAT | sf Cont rol St op
( I'N | sfCONTROL_DATA *control Dat a,
IN const char *devNane,
OQUT ccsERROR *error)
ccsCOVPL_STAT | sf Control O f
( I'N | sfCONTROL_DATA *control Dat a,
IN const char *devNane,
OQUT ccsERROR *error)
ccsCOWPL_STAT | sf Control Exit
( I'N | sfCONTROL_DATA *control Dat a,
IN const char *devNane,
OQUT ccsERROR *error )
ccsCOVWPL_STAT | sf Cont rol Si mul at
( I'N | sfCONTROL_DATA *control Dat a,
IN const char *devNane,
OQUT ccsERROR *error )
ccsCOWPL_STAT | sf Control St opsi m
( I'N | sfCONTROL_DATA *control Dat a,
IN const char *devNane,
OQUT ccsERROR *error )
ccsCOWPL_STAT | sfControl Sel ftest
( I'N | sfCONTROL_DATA *contr ol Dat a,
IN const char *devNane,
OQUT ccsERROR *error )
ccsCOWPL_STAT | sf Control Test
( I'N | sfCONTRCL_DATA *contr ol Dat a,

IN const char *devNane,
QUT ccsERRCR *error )
These nethods performthe actions corresponding to the standard
behavi our.
PRIVATE METHODS

static int |sfDecodeDeviceType
(char *type)
This method returns the associ ated device type associated to
the device type nane.
static ccsCOVPL_STAT | sf Contr ol ReadDevThl
( I'N | sfCONTROL_DATA *control Dat a,
OQUT ccsERROR *error )
This nmethod reads the database attribute control:deviceTabl e
and sets the private data nmenber <devi ceTabl e>.
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PRIVATE DATA MEMBERS

The data structure | sf CONTROL_ENTRY rmaps the database attribute
:control . devi ceTabl e.
typedef struct

{
vl t BYTES20 nane; Name of the device
vItINT32 type; Type of the device
vl t 1 NT32 st art Phase; Sequence order for increasing/
vItI NT32  stopPhase; decreasing the state
vl tLOGE CAL sinul ati on; True when device is in Sinulation
vl tLOGE CAL i gnor ed; True when device is ignored

} | sf CONTROL_ENTRY;

The data structure | sf CONTROL_DATA holds all the necessary information
for the control of the devices.
typedef struct

voi d *ctrl Dat a; Ptr to self
voi d *srvr Dat a; Ptr to parent structure
i nt nunmDevi ces[ | sf DEVI CE_NUM TYPES+1] ;

Nunber of devices of each type
| sf CONTROL_ENTRY *devi ceTabl e;
Device table (mirror of DB)
| sf DEVI CE_DATA  *devi ceDat a[ | sf DEVI CE_NUM TYPES+1] ;
Devi ce data
char *attr Tabl e; LCC cai internal
voi d *fct Hook[ 8] [ 3] ; Hook function addresses
} | sf CONTROL_DATA;

DATABASE

The class | sFCONTROL is the class holding the description of the
device. It consists of the deviceTable attribute that stores the
description of each device to be controll ed:

vl t BYTES20 nane; Name of the device

vl t BYTES20 type; Type of the device

vl t 1 NT32 st art Phase; Sequence order for increasing/
vItI NT32  stopPhase; decreasing the state

vl tLOGE CAL sinul ation; Device is in Simulation

vl tLOGE CAL i gnor ed; Device is ignored

For each kind of device a point is instanciated fromthe class |sfDEVICE
that holds the information of that kind of devices (state, subState
etc...). These points are instanciated dynanmically at build tinme

dependi ng on the nunber of devices of a kind.

RETURN VALUES

The control sequence is broken on the first failure.
The method returns FAILURE and an error is |ogged.

CAUTIONS
Start/ Stop Phase handling mechanismis not yet inplenented.
SEE ALSO

| sf CONTROL( 5)
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3.2.5 IsfDevice(3)
NAME

| sf Device - Common devi ce handl i ng met hods
SYNOPSIS
#i ncl ude "I sf Devi ce. h"
DESCRIPTION
This class provides nmethods dedicated to the handling of devices.

The all ows other objects to query device private information and
to set the device state/subState.

PUBLIC METHODS
vl t LOGd CAL | sf Devi cel sDef i ned ( IN void *pDat a,
IN const char *devNane );
vl t LOGE CAL | sf Devi cel sl gnor ed ( IN void *pDat a,
IN const char *devNane );
vl t LOGd CAL | sf DevicelsSimulated ( IN void *pDat a,
IN const char *devNane );
vl t LOGd CAL | sf Devi cel sl nSt ate ( IN void *pDat a,
IN vItINT32 state );
These 4 nethods query the device status.
PROTECTED METHODS
ccsCOVWPL_STAT | sf Devi ceSet St at us ( IN void *pDat a,
IN vItINT32 devl dx,
IN vItINT32 state,
IN vItINT32 subSt at e,
IN vItINT32 init,

This method sets the device status to the given
the <subState> and the <init> flag.

t he <state>

QUT ccsERROR

*error );
val ues for:

The i ndex <devldx> refers to the sel ected device when > 0

or to the device group when zero.
ccsCOWPL_STAT | sf Devi ceSet St at e

Idemdito for the <state> only.

(

ccsCOWPL_STAT | sf Devi ceSet SubSt ate (

Z2zz

Idemdito for the <subState> only.

ccsCOVWPL_STAT | sf Devi ceSet | ni t

|
(

8|ZZZ

Idemdito for the <init> flag only.

ezzz @

voi d

vl t 1 NT32
vl t 1 NT32
cCSERROR

voi d

vl t 1 NT32
vl t 1 NT32
cCSERROR

voi d
vl t|I NT32

vl t LOG CAL

cCSERROR

*pDat a,
devl dx,
st at e,

*error );

*pDat a,
devl dx,
subSt at e,

*error );

*pDat a,
devl dx,
init,

*error );
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PRIVATE DATA MEMBERS

typedef struct

vl t1 NT32
vl t1 NT32
vl t LOG CAL
vl t LOG CAL
vl t1 NT32

state;
subSt at e;
init;

si nmul ati on;
timeout;

} | sf DEVI CE_ENTRY;

typedef struct
{
voi d
voi d
vl t |1 NT32
vl t | NT32
vl t LOE CAL
vl t LOE CAL
vl t|I NT32
vl t|I NT32
vl t BYTES20
char

*ctrl Dat a;
*user Dat a;
state;
subSt at e;
init;
si nmul ati on;
timeout;
nunDevi ces;
*devi ceNanes;

} | sf DEVI CE_DATA;

DATABASE

State of the device
Associ ated sub-state
True when Initialized

True when in Sinul ation

Devi ce action tineout

in seconds

Ptr to the CONTROL_DATA structure

Ptr to
St at e,

User data

SubState and Init/Simflag of

all the devices of this type

Ti meout

in seconds

Nunber of devices of this type

Nanmes of the devices
*attrTabl e[ | sf MAX_DEVI CES+1] ;
| sf DEVI CE_ENTRY *devi ceTabl e[ | sf MAX_DEVI CES] ;

LCC cai

i nt er nal
Devi ce i ndi vi dual

dat a

The class |sfDB DEVICE is the generic class for device description:
It is partially mapped by the data structure | sfDEVI CE ENTRY.
Each type of device is represented in the database branch of the

Sof t ware Device by a point
and | ocated under

:control.

i nstanci ated from | sf DB _DEVI CE

Each device of a kind is represented in the database by a point

instanciated f
| ocat ed under

SEE ALSO

| sf Control (3),

roma sub-cl ass of
:control : <devType>.

| sf DB_DEVI CE( 5)

| sf DB_DEVI CE and
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3.2.6 1sfSignal(3)
NAME
| sfSignal - Control digital and anal ogue signals
SYNOPSIS

#i ncl ude "1 sf Si gnal . h"

DESCRIPTION

This class provides the nethods for the control of digital and
anal ogue signals. It inplements the default behavi our for al

t he standard conmands.

A user-defined hook function is foreseen to be i nvoked at

conpletion of the signal initialization
Thi s hook shall follow the syntax:

ccsCOVWPL_STAT <nod>Si gnal I ni t Hook( | sf SI GNAL_DATA *si gnal Dat a,

const char
cCSERROR

*si gnal Name,
*error)

In addition, it offers the 4 methods for reading and setting
digital and anal ogue signals as a whole or individually.

PUBLIC METHODS

ccsCOWPL_STAT | sf Si gnal ReadAnal og

( IN |sfSIGNAL_DATA *signal Dat a,

IN const char
QUT char
QUT vl t FLOAT
QUT ccsERROR
This method reads the specified anal og signha

*si gnal Name,
*nanes|[],
*val ue,
*error )

val ue(s) and

stores it/themin the array pointed to by <value>. The nanes
of the signals are listed and returned to the caller via the

array <nanes[]>.

If <signal Name> is NULL or "all", all input anal ogue signals

will be read.
ccsCOWPL_STAT | sf Si gnal Wit eAnal og

( IN |sfSIGNAL_DATA *signal Dat a,

IN const char

IN vltFLOAT

OQUT ccsERROR
This nethod sets the specified anal og signa
to the value pointed to by <val ue>

*si gnal Nane,
*val ue,
*error )

<si gnal Nanme>

I f <signal Name> is NULL or "all", all output anal ogue signals
will be set to the values pointed to by <value> in the order

they are registered.
ccsCOWPL_STAT | sf Si gnal ReadDi gi t al

( IN |sfSIGNAL_DATA *signal Dat a,

IN const char
QUT char

QUT vl tU NT32
QUT ccsERROR

This method reads the specified digital signa

*si gnal Name,
*nanmes|[],

*val ue,
*error )

val ue(s) and

stores it/themin the array pointed to by <value>. The nanes
of the signals are listed and returned to the caller via the

array <nanes[]>

If <signal Name> is NULL or "all", all input digital signals

will be read.
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ccsCOWPL_STAT | sfSignal WiteDigital
I N | sfSIGNAL_DATA *si gnal Dat a,

This method sets the specified digital

(

IN const char
IN vItU NT32
QUT ccsERROR

to the value pointed to by <val ue>.
If <signal Name> is NULL or "all", all output digital signals
will be set to the values pointed to by <value> in the order

they are registered.

PROTECTED METHODS

ccsCOWPL_STAT | sf Si gnal Construct or

This is the constructor of the signal

(

IN const char

si gnal

*si gnal Name,
*val ue,
*error )

<si gnal Nanme>

*swdNane,

IN | sf CONTROL_DATA *contr ol Dat a,

IN const char
QUT ccsERROR

obj ect.

*si gnal Names|[ ],
*error )
It affects all the

signals given in the list <signal Nanes[]> (NULL term nated).
voi d | sf Si gnal Destruct or
IN | sf CONTROL_DATA *control Data )
This nmethod is the object destructor. All

ccsCOWPL_STAT | sfSignal Il nit

ccsCOWPL_STAT | sf Si gnal St andby
ccsCOWPL_STAT | sf Si gnal Onl i ne

ccsCOWPL_STAT | sf Si gnal St op
ccsCOVPL_STAT | sf Si gnal O f
ccsCOWPL_STAT | sf Si gnal Exi t

(

ccsCOWPL_STAT | sf Si gnal Si mul at

ccsCOWPL_STAT | sf Si gnal St opsi m
ccsCOWPL_STAT | sf Si gnal Sel ft est

ccsCOWPL_STAT | sf Si gnal Test

(

resources are rel eased.

IN | sfSIGNAL_DATA *si gnal Dat a,

IN const char
QUT ccsERROR

*si gnal Name,
*error )

These net hods inpl enent the behavi our of the standard commands.
"all" all the signals will be

I f <signal Name> i s NULL,

PRIVATE METHODS

or
af fected, otherwise only the specified one.

static ccsCOWL_STAT | sf Si gnal Cal | Hook
IN |sfSIGNAL_DATA *si gnal Dat a,

(

IN const char
IN const char
QUT ccsERROR

*si gnal Nane,
*si gnal Fct,
*error )

Thi s nethod i nvokes the user-defined hook function
<nod>Si gnal <si gnal Fct >Hook( <si gnal Dat a>, <si gnal Nane>, error).
It is invoked at Init conpletion only.
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PRIVATE DATA MEMBERS

The data stucture | sfSIGNAL_ENTRY is a sub-cl ass of | sfDEVI CE_ENTRY.
typedef struct

{
vl t 1 NT32 st at e;
vl t 1 NT32 subsSt at e;
vl t LOd CAL init;
vl t LOd CAL si nmul ati on;
vl t 1 NT32 ti meout;
Addi ti onal data nenbers
i oTYPE i oType; Type of signal (Digital/Analog)
i ol N oUT direction; Signal direction (Input/Qutput)
dbSYMADDRESS dbAddr ; DB path to Signal point
i oDl RADDRESS i OAddr ; IO Direct address

} I sfSI GNAL_ENTRY;

The data stucture | sfSI GNAL_DATA is a sub-class of |sfDEVI CE_DATA.
typedef struct

{

voi d *ctrl Dat a;

voi d *user Dat a;

vl t 1 NT32 state;

vl t 1 NT32 subSt at e;

vl t LOd CAL init;

vl t LOG CAL si nmul ati on;

vl t |1 NT32 ti meout;

vl t1 NT32 nunti gnal s; Nunber of signals

vl t BYTES20 *si gnal Nanes; Si gnal nanes
(dynam c al |l ocat ed)

char *attrTabl e[ | sf MAX_DEVI CES+1] ;

| sf SI GNAL_ENTRY *si gnal Tabl e[| sf MAX_DEVI CES]; Si gnhal data
} | sf Sl GNAL_DATA;

DATABASE

The class | sfDB_SIGNAL is a sub-class of |sfDB _DEVICE.

It is partially mapped by the data structure | sfSI GNAL_ENTRY.

Each signal is represented in the database by a point under the

mai n signal point :control:signal, which is partially nmapped

by the data structure | sfSI GNAL_DATA.

The 2 sub-classes | sfDB ANALOG and | sfDB DI G TAL are specialized cl asses
for Anal ogue, resp. Digital signals. They are instanciating the LCC

cl asses | cCANALOG SI GNAL and | ccDI G TAL_SI GNAL resp.

SEE ALSO

| sf DB_SI GNAL(5)
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3.2.7 1sfMotor(3)
NAME
| sf Motor - Control nptors
SYNOPSIS
#include "I sfMtor.h"
DESCRIPTION
This class provides the nmethods for the control of notors.

It inmplenents the default behaviour for all
In addition, it offers 2 methods for performng absol ute notions
on one or all notors in parallel.

PUBLIC METHODS

t he standard conmands.

vItINT32 | sf Mot orGet State (

IN
IN
vl t1 NT32 | sf Mot orGet SubState ( IN
IN

| sf MOTOR_DATA *not or Dat a,
const char *not or Nane )
| sf MOTOR _DATA *not or Dat a,

const char

*not or Nane )

These 2 nethods return the state, resp. sub-state of the notors

speci fi ed by <not or Nanme>.

ccsCOVWPL_STAT | sf Mot or MoveAbs
(

| sf MOTOR_DATA *not or Dat a,

I'N

IN const char * ot or Nane,
IN vItINT32 target[],
IN const char *unit[],

IN vltLOG CAL wai t,

OQUT ccsERROR *error )

This methods initiates an absolute nmotion to the position

<target> for all
position unit

the notion conpletion, or

ccsCOVPL_STAT | sf Mot or Wi t Move

the nmotors specified by <notorNane>.
is specified by <unit> in the correspondi ng
The flag <wait> indicates whether the function shal
not .

The
order.
wait for

( I'N |sfMOTOR_DATA *not or Dat a,
IN const char *not or Nane,
QUT char *nanes[],
QUT vl t DOUBLE *posi tion,
QUT char *units[],
OQUT ccsERROR *error )

This method is based on the API
mot ors specified by <notor Nane> have conpl et ed
returns on the first error.

waits until all
their notion. It

function not Wai t Move() that
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PROTECTED METHODS
ccsCOVWPL_STAT | sf Mot or Const ruct or
( N const char *swdNane,

IN | sf CONTROL_DATA *contr ol Dat a,
IN const char *not or Nanes|[ ],
OQUT ccsERROR *error )

This is the constructor of the notor object. It affects all the
motors given in the list <notorNanmes[]> (NULL term nated).
voi d | sf Mot or Dest r uct or
( I'N | sfCONTROL_DATA *control Data )
This method is the object destructor. It deinstalls all
of all registered notors. All resources are rel eased.

ccsCOVWPL_STAT | sfMotorlnit

ccsCOWPL_STAT | sf Mot or St andby

ccsCOVPL_STAT | sf Mot or Onl i ne

ccsCOWVPL_STAT | sf Mot or St op

ccsCOVPL_STAT | sf Mot or O f

ccsCOVPL_STAT | sf Mot or Exi t

ccsCOVWPL_STAT | sf Mot or Si mul at

ccsCOVPL_STAT | sf Mot or St opsi m

ccsCOVWPL_STAT | sf Mot or Sel ft est

ccsCOVWPL_STAT | sf Mot or Test ( IN |sfMOTOR DATA *notorDat a,

IN const char * ot or Nane,

OQUT ccsERROR *error )
These nethods i npl enent the behavi our of the standard commands.
If <nmotorName> is NULL, or "all" all the notors will be

af fected, otherwise only the specified one.

ccsCOVWPL_STAT | sf MotorVWait | nit
( I'N | sfMOTOR_DATA *not or Dat a,
IN const char *not or Nane,
OQUT ccsERROR *error )
This method is based on the APl function notWAitlnit() that
waits until all notors specified by <notorNane> have conpl eted
their initialization sequence. It returns on the first error.

ccsCOVWPL_STAT | sf Mot or Set SubSt at e
( I'N | sfMOTOR_DATA *not or Dat a,
OQUT ccsERROR *error )
This nmethod sets the sub-states of all registered notors as a
function of their resp. initStatus and notionStat us.

PRIVATE DATA MEMBERS

The data stucture | sfMOTOR ENTRY is a sub-class of |sfDEVI CE_ENTRY.
typedef struct

{
vl t |1 NT32 st at e;
vl t |1 NT32 subSt at e;
vl t LOd CAL init;
vl t LOd CAL si nmul ati on;
vl t |1 NT32 timeout;

Addi tional data nemnbers
not STATUS *not or St at us; Ptr to notorStatus array
from | sf MOTOR_DATA
} | sf MOTOR_ENTRY;
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The data stucture | sf MOTOR DATA is a sub-cl ass of

typedef struct

| sf DEVI CE_DATA.

Nurber of notors

Mot or nanes
(dynam c al |l ocat ed)

Mot or data

Li st of notor
handl es [0 term nat ed]

{
voi d *ctrl Dat a;
voi d *user Dat a;
vl t 1 NT32 st at e;
vl t 1 NT32 subSt at e;
vl t LOE CAL init;
vl t LOG CAL si nmul ati on;
vl t 1 NT32 timeout;
vl t 1 NT32 num\bt or s;
vl t BYTES20 *not or Names;
char *attrTabl e[ | sf MAX_DEVI CES+1] ;
| sf MOTOR_ENTRY *not or Tabl e[ | sf MAX_DEVI CES] ;
Addi ti onal data nenbers
not HANDLE nmot or Handl e[ | sf MAX_DEVI CES+1] ;
mot STATUS *not or St at us;

} | sf MOTOR_DATA;

DATABASE

Array of notor status

(dynam c al |l ocat ed)

The class I sfDB_MJTOR i s a sub-class of |sfDB_DEVICE

It is partially mapped by the data structure | sf MOTOR ENTRY.

Each notor is represented in the database by a point under the

mai n warning: inmsignhal point :control:mtor, which is partially nmapped

by the data structure | sf MOTOR_DATA.

SEE ALSO

| sf DB_MOTOR( 5)
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3.2.8 1sfSerial(3)
NAME
| sfSerial - Control serial comrunication |inks
SYNOPSIS
#i ncl ude "I sfSerial.h"
DESCRIPTION
This class provides the nethods for the control of serial

communi cati on |inks.

It inmplenents the default behaviour for all

the standard comuands.
PUBLIC METHODS
ccsCOWPL_STAT |sfSerial Read ( IN |sfSERI AL_DATA *seri al Dat a,
IN const char *seri al Name,
QUT char *nanes|[],
QUT char *buffer[],
OUT ccsERROR *error)

This method reads data fromthe given serial comrunication
link <serial Name> into the buffer pointed to by <buffer>

If <serial Name> is NULL or "all", all comunication |inks
will be read in the order they are registered. The nanes of
devices read are returned in the array <names[]>. The data
buffers are ordered identically.

ccSCOWPL_STAT I sfSerial Wite ( IN |sfSER AL_DATA *seri al Dat a,
IN const char *seri al Nane,
IN char *puffer[],
OQUT ccsERROR *error )

This method wites data pointed to by <buffer> to the given
serial communication |ink <serial Name>.
|f <serialName> is NULL or "all", all conmunication |inks

will be witten in the order they are registered.
PROTECTED METHODS
ccsCOWPL_STAT | sf Seri al Construct or
( N const char *swdNane,

IN | sf CONTROL_DATA *contr ol Dat a,
IN const char *seri al Names|[ ],
OQUT ccsERROR *error )

This is the constructor of the serial object. It affects all the

serials given in the list <seri

voi d | sf Seri al Destructor
( IN
This nmethod is the object destructor.
ccsCOWPL_STAT | sfSeriallnit
ccsCOWPL_STAT | sf Seri al St andby
ccsCOWPL_STAT | sf Seri al Onli ne
ccsCOWPL_STAT | sf Seri al Stop
ccsCOVPL_STAT | sfSerial O f
ccsCOWPL_STAT | sf Seri al Exi t
ccsCOVPL_STAT | sf Seri al Si mul at
ccsCOWPL_STAT | sf Seri al St opsi m

al Nanes[]> (NULL term nated).

| sf CONTROL_DATA *control Data )
Al resources are rel eased.
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ccsCOWPL_STAT | sf Seri al Sel ftest
ccsCOWPL_STAT | sf Seri al Test
( N |sfSERI AL_DATA *seri al Dat a,

IN const char *seri al Name,

OQUT ccsERROR *error )
These net hods inpl enent the behavi our of the standard commands.
If <serial Name> is NULL, or "all" all the serials will be

af fected, otherwise only the specified one.

PRIVATE METHODS

static ccsCOVPL_STAT | sf Seri al Cal | Hook
( N |sfSERI AL _DATA *seri al Dat a,

IN const char *seri al Naneg,
IN const char *seri al Fct,
OQUT ccsERROR *error )

Thi s nethod i nvokes the user-defined hook function
<nod>Seri al <seri al Fct >Hook( <seri al Dat a>, <seri al Nane>, error).
It is invoked at Init conpletion only.

PRIVATE DATA MEMBERS

The data stucture | sf SERIAL_ENTRY is a sub-cl ass of |sfDEVI CE_ENTRY.
typedef struct

{
vl t 1 NT32 st at e;
vl t 1 NT32 subSt at e;
vl t LOE CAL init;
vl t LOd CAL si nmul ati on;
vl t 1 NT32 timeout;
Addi ti onal data nenbers
vl t 1 NT32 fd; Fil e descriptor
vl t LO3d CAL i sTyCo; True when TyCo device

} | sf SERI AL_ENTRY;

The data stucture | sfSERI AL_DATA is a sub-class of |sfDEVI CE_DATA.
typedef struct

voi d *ctrl Dat a;

voi d *user Dat a;

vl t 1 NT32 st ate;

vl t 1 NT32 subSt at e;

vl t LOE CAL init;

vl t LOd CAL si nmul ati on;

vl t 1 NT32 timeout;

vl t 1 NT32 nunSeri al s; Nurmber of serials

vl t BYTES20 *seri al Nanes; Serial names
(dynam c al |l ocat ed)

char *attrTabl e[ | sf MAX_DEVI CES+1] ;

| sf SERI AL_ENTRY *seri al Tabl e[| sf MAX_DEVI CES]; Serial data
} | sf SERI AL_DATA;
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DATABASE

The class | sfDB_SERIAL is a sub-class of |sfDB _DEVI CE.

It is partially mapped by the data structure | sfSERI AL_ENTRY.

Each serial comunication link is represented in the database by a
poi nt under the main serial point :control:serial, whichis partially
mapped by the data structure | sfSERI AL_DATA.

The sub-cl asses | sfDB RS232, | sfDB RS422 and | sf DB RS485 derive from

| sf DB_SERI AL

wher eby the protocol and handshake are overl oaded.

SEE ALSO

| sf DB_SERI AL(5)
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IsfTaskDev(3)

NAME

| sf TaskDev - Control Task Devices

SYNOPSIS

#i ncl ude "I sf TaskDev. h"

DESCRIPTION

This class provides the nethods for the control of task devices.
It inplenents the default behaviour for all the standard commands.
Function of the state, the task devices are activated/ st opped.

PUBLIC METHODS

ccsCOWPL_STAT | sf TaskDevTri gger
( IN |sfTASKDEV_DATA *t askDevDat a,

IN const char *t askDevNane,

OUT ccsERROR *error )
This nmethod triggers the given task asynchronously.
If the timer is based on TIM the activation occurs asynchronously
within the period; otherwi se, the periodic delay is restarted
after activation.

STATUS | sf TaskDevVerify
( I'N | sfTASKDEV_DATA *t askDevDat a,
IN const char *t askDevNane,
OQUT ccsERROR *error )

This nmethod returns the status of the given task device.

K if running; ERROR if not. see taskldVerify()

I f <taskDevNane> is "all" the return value is K if all tasks
are runni ng ot herwi se ERROR,

PROTECTED METHODS
ccsCOVWPL_STAT | sf TaskDevConst r uct or
( N const char *swdNane,
IN | sf CONTROL_DATA *contr ol Dat a,
IN const char *t askDevNanes|[ ],
OQUT ccsERROR *error )

This is the constructor of the taskDev object. It affects all the
task devices given in the list <taskDevNanes[]> (NULL term nated).
voi d | sf TaskDevDest r uct or
( I'N | sfCONTROL_DATA *control Data )
This method is the object destructor. Al resources are rel eased.

ccsCOWPL_STAT | sf TaskDevl ni t

ccsCOWPL_STAT | sf TaskDev St andby

ccsCOWPL_STAT | sf TaskDevOnl i ne

ccsCOWPL_STAT | sf TaskDevSt op

ccsCOWPL_STAT | sf TaskDev f

ccsCOWPL_STAT | sf TaskDevExi t

ccsCOVWPL_STAT | sf TaskDevSi mul at

ccsCOWPL_STAT | sf TaskDevSt opsi m

ccsCOWPL_STAT | sf TaskDevSel ft est

ccsCOWPL_STAT | sf TaskDevTest ( I N | sf TASKDEV_DATA *t askDevDat a,
IN const char *t askDevNane,
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OUT ccsERROR *error )

These met hods forward the standard conmands to the task
devices given in the list <taskDevNane>.

I f <taskDevNane> is NULL, or "all" all the task devices wll
be affected, otherwi se only the specified one.

It updates the state and subState of the group.

PRIVATE METHODS

static ccsCOWPL_STAT | sf TaskDevLoop
( IN | sfTASKDEV_DATA *t askDevDat a,

IN int t skl dx,
QUT ccsCOWL_STAT  *tskStat,
IN SEM ID *t skSync,
OQUT ccsERROR *error )

This nethod is the core of the task. Therefore the structure is
i nposed. It invoked an optional prologue user function

<nmod><t askDevNane>Pr oHook(), then enters the infinite | oop

in which it invokes the user core function <nod><t askDevName>()
Wien the task is told to terminate, it invoked the optional

epi | ogue user function <nod><taskDevNane>Epi Hook() .

Al'l the task hook functions rmust conply the prototype:

typedef ccsCOWVPL_STAT | sf TASKDEV_ HOOK
( IN | sfTASKDEV_DATA *t askDevDat a,

IN const char *t askDevNane,
OQUT ccsERROR *error)
The function nanmes nust follow the syntax:
<nmodul eName><t askDevNanme>[ " ProHook" | "" | "Epi Hook"] ()

The core function <nodul eNane><t askDevNane>() i s nandatory.

static ccsCOVPL_STAT | sf TaskDevActi vate
( IN | sfTASKDEV_DATA *t askDevDat a,
IN int t skl dx,
OQUT ccsERROR *error )
This nethod activates the task i ndexed <tskl dx>.

static ccsCOVPL_STAT | sf TaskDevSchedul e

( IN | sf TASKDEV_DATA *taskDevDat a,

IN const char *t askDevNane,
IN vltlINT32 state,
OQUT ccsERROR *error )

This nmethod schedul es the tasks depending on their start state.

If the <state> is higher or equal

activated, otherwise it is term nated.

the start state, the task is
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PRIVATE DATA MEMBERS

The data stucture | sf TASKDEV_ENTRY is a sub-cl ass of
typedef struct

{

vl t1 NT32
vl t1 NT32
vl t LOG CAL
vl t LOG CAL
vl t1 NT32

vl t|I NT32

vl t LOE CAL
vl t LOE CAL
vl t|I NT32
voi d

state;

subSt at e;

init;

si nmul ati on;

timeout;

start St ate;
i gnor eSt op;
first;

tch, tid;

*f ct Hook[ 3] ;

} | sf TASKDEV_ENTRY:;

Addi ti onal

dat a nenbers
M niumum state for schedul e
True when stop is ignored

True when starting
Task TCB for

Addr esses of function hooks

| ccTaskLi b

| sf DEVI CE_ENTRY.

The data stucture | sf TASKDEV_DATA is a sub-cl ass of | sfDEVI CE_DATA.

typedef struct

{

voi d

voi d

vl t |1 NT32

vl t|I NT32

vl t LOE CAL
vl t LOE CAL
vl t|I NT32

*ctrl Dat a;

*user Dat a;
state;
subSt at e;
init;

si nmul ati on;

timeout;

vl t1 NT32

vl t BYTES20

char

DATABASE

The class | sfDB_TASKDEV is a sub-cl ass of

nunlraskDevs;

*t askDevNanes;

Nurber of tasks

Narmes of the tasks

(dynam c al |l ocat ed)

*attrTabl e[ | sf MAX_DEVI CES+1] ;
| sf TASKDEV_ENTRY *t askDevTabl e[ | sf MAX_DEVI CES] ;
} | sf TASKDEV_DATA;

TaskDev data

| sf DB_DEVI CE.

It is partially mapped by the data structure | sf TASKDEV_ENTRY.
Each task is represented in the database by a point under the

mai n poi nt

:control:taskDev,

structure | sf TASKDEV_DATA.

SEE ALSO

| sf DB_DEVI CE( 5)

which is partially napped by the data
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3.2.10 I1sfSoftDev(3)
NAME

| sf Soft Dev - Control underlying Software Devices
SYNOPSIS
#i ncl ude "I sf Sof t Dev. h"
DESCRIPTION
This class provides the nethods for the control of software devices.

It inplenents the default behaviour for all the standard comands.
The standard comands are forwarded to the underlying software devices.

PUBLIC METHODS

ccsCOWPL_STAT | sf For war dCommand

( IN | sfSCOFTDEV_DATA *soft DevDat a,
IN const char *sof t DevNarne,
IN const char *conmand,

IN const char *par am
QUT char *reply,
OQUT ccsERROR *error )

This nethod forward a command to the software devices specified

by <softDevName>. |f <softDevNane> is NULL, or "all" all the
software devices will be affected, otherwi se only the specified one.
The method returns the conpletion status of the conmand, thus waits
for all specified software devices to reply.

PROTECTED METHODS
ccsCOWPL_STAT | sf Sof t DevConst r uct or
( N const char *swdNane,
IN | sf CONTROL_DATA *contr ol Dat a,
IN const char *sof t DevNanes|[ ],
OQUT ccsERROR *error )

This is the constructor of the softDev object. It affects all the

software devices given in the list <softDevNames[]> (NULL term nated).

voi d | sf Sof t DevDest r uct or
( I'N | sfCONTROL_DATA *control Data )
This method is the object destructor. Al resources are rel eased.

ccsCOWPL_STAT | sf Sof t Devl ni t
ccsCOWPL_STAT | sf Sof t DevSt andby
ccsCOWPL_STAT | sf Sof t DevOnli ne
ccsCOWPL_STAT | sf Sof t DevSt op
ccsCOWPL_STAT | sf Soft DevOf f
ccsCOWPL_STAT | sf Sof t DevExi t
ccsCOWPL_STAT | sf Sof t DevSi mul at
ccsCOWPL_STAT | sf Sof t DevSt opsi m
ccsCOVPL_STAT | sf Sof t DevSel ft est
ccsCOWPL_STAT | sf Soft DevTest ( IN | sf SOFTDEV_DATA *sof t DevDat a,
IN const char *sof t DevNane,
OQUT ccsERROR *error )
These nethods forward the standard conmands to the software
devices given ib the list <softDevNane>.
If <softDevNane> is NULL, or "all" all the software devices wll
be affected, otherwi se only the specified one.
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It updates the state and subState of the group.

PRIVATE METHODS

static ccsCOVPL_STAT | sf SendConmrand
( N const char *srvNane,
IN const char *comrand,
IN const char *param
OUT ccsERROR  *error )
Thi s nethod sends the comand <conmand> with the
parameters <paran> to the server process <srvNane> of the
sof tware devi ce.
static ccsCOWL_STAT | sf Wit Reply
( N const char *srvNane,
IN const char *comrand,
IN char *reply,
IN int ti meout,
OUT ccsERROR  *error )
This method waits for the last or error reply to the comrand
<command> fromthe server process <srvName> of the software device.
The reply is stored in <reply>.

PRIVATE DATA MEMBERS

The data stucture | sf SOFTDEV_ENTRY is a sub-cl ass of | sfDEVI CE_ENTRY.
typedef struct

{
vl t |1 NT32 st at e;
vl t |1 NT32 subSt at e;
vl t LOd CAL init;
vl t LOd CAL si nmul ati on;
vl t |1 NT32 timeout;

Addi ti onal data nenbers
vl t BYTES20 server Nare; Nane of the server process
} | sf SOFTDEV_ENTRY;

The data stucture | sf SOFTDEV_DATA is a sub-cl ass of | sfDEVI CE_DATA.
typedef struct

{

voi d *ctrl Dat a;

voi d *user Dat a;

vl t 1 NT32 st at e;

vl t 1 NT32 subSt at e;

vl t LOE CAL init;

vl t LOd CAL si nmul ati on;

vl t 1 NT32 timeout;

vl t 1 NT32 nunsSof t Devs; Nurber of software devi ces

vl t BYTES20 *sof t DevNanes; Narmes of the software devices
(dynam c al |l ocat ed)

char *attrTabl e[ | sf MAX_DEVI CES+1] ;

| sf SOFTDEV_ENTRY *sof t DevTabl e[ | sf MAX_DEVI CES] ; Sof t Dev dat a
} | sf SOFTDEV_DATA;
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DATABASE
The class | sfDB_SOFTDEV is a sub-class of |sfDB_DEVI CE

It is partially mapped by the data structure | sf SOFTDEV_ENTRY.
Each softDev is represented in the database by a point under the
mai n point :control:softDev, which is partially mapped by the data

structure | sf SOFTDEV_DATA.
SEE ALSO

| sf DB_DEVI CE(5), | sfDB_SOFTDEV(5)
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3.3 Database Classes

3.3.1 IsfTemplate.db

// ER Rk bk S S R SR Ok b O S S R S R R I b O R R I I R R

Il * E S QO
11
11
11
11
11
11
11

- VLT project

"@#) $d:

pduhoux

2000- 05-18

E N
o

| sf Tenpl ate. db, v 1. 27 2000/ 10/ 24 08: 32: 13 vltsccm Exp $"

created

// Rk I kR R Rk O R I kR AR I I O b I O R Sk

I

/1 * This file has been generated by a utility

I
11
11
11
11

*
*
*
*

11

DO NOT MANUALLY EDIT TH' S FILE

/1l Points needed by the application ’pfx’

11

#i ncl ude "pf xDefi nes. h"

#i ncl ude " pf xDevi ceLi st. h"

#i ncl ude "I sf DB_SERVER cl ass"
#i ncl ude " pfxDB_DEVI CE. cl ass”
#i ncl ude " pf xDB_DATA. cl ass"

#i f def | sf NUM_DEVI CES
#if | st NUM DEVICES > 0
#i ncl ude "| sf DB_CONTROL. cl ass"

CLASS "I sf DB_CONTROL" " pf xDB_CONTROL"

BEG N

ATTRI BUTE Tabl e devi ceTabl e (| sf NUM DEVI CES)

#i fdef | sfNUM SI GNAL
#if | sfNUM SIGNAL > 0
ATTRI BUTE "I sf DB _DEVI CE"
#endi f
#endi f
#i fdef | sf NUM MOTOR
#if | sf NUM MOTOR > 0O
ATTRI BUTE "I sf DB _DEVI CE"
#endi f
#endi f
#i fdef | sf NUM SERI AL
#if | sfNUM SERIAL > 0
ATTRI BUTE "I sf DB _DEVI CE"
#endi f
#endi f
#i fdef | sf NUM_ENCCDER
#if | sf NUM_ENCODER > 0O
ATTRI BUTE "I sf DB _DEVI CE"
#endi f
#endi f

| sf DEVTYPE_SI GNAL_STR

| sf DEVTYPE_MOTOR_STR

| sf DEVTYPE_SERI AL_STR

| sf DEVTYPE_ENCODER_STR
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#i fdef | sf NUM NETWORK
#if | sf NUM NETWORK > 0O
ATTRI BUTE "I sf DB _DEVI CE"
#endi f
#endi f
#i fdef | sf NUM SOFTDEV
#if | sf NUM SOFTDEV > 0O
ATTRI BUTE "I sf DB _DEVI CE"
#endi f
#endi f
#i fdef | sf NUM TASKDEV
#if | sf NUM TASKDEV > 0
ATTRI BUTE "I sf DB _DEVI CE"
#endi f
#endi f

END
#endi f
#endi f

| sf DEVTYPE_NETWORK_STR

| sf DEVTYPE_SCFTDEV_STR

| sf DEVTYPE_TASKDEV_STR

CLASS "I sf DB_SERVER' " pf xDB_SERVER'

BEG N
#i f def | sf NUM_DEVI CES

ATTRI BUTE i nt 32 nunDevi ces | sf NUM DEVI CES

#if | st NUM DEVICES > 0

ATTRI BUTE " pfxDB_CONTROL" contr ol

BEG N
ATTRI BUTE Tabl e devi ceTabl e (| sf NUM DEVI CES)
END
#endi f
#el se
ATTRI BUTE i nt 32 nunDevi ces 0
#endi f

ATTRI BUTE " pf xDB_DATA" dat a

END

PO NT " pf xDB_SERVER' pf xDB_ROOT

BEGQ N
ALl AS pf xMODULE NAME
/1
/'l Instanciate all devices
/1
#i f def | sf NUM DEVI CES
#if | sfNUMDEVICES > 0
/1 ATTRI BUTE "<I sf DB_CLASS>"
!/ ATTRI BUTE " <pf xDB_CLASS>"
#endi f
#endi f

END

/1 END CF FILE

control : <devTypel>: <devNanel>
control : <devType2>: <devNane2>
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3.3.2 IsfDB_SERVER(5)
NAME

| sf DB SERVER - Base class for software device application

SYNOPSIS
#i ncl ude "I sf DB_SERVER cl ass"
PO NT | sf DB_SERVER ": <myPat h>: <y Mod>"
BEG N

ALI AS " nyMod"
END

PARENT CLASS

| sf DB_DEVI CE <-- |sfDB_SOFTDEV <-- |sfDB_SERVER

DESCRIPTION

The class | sfDB_SERVER is the generic definition of the top point of
a software device. It holds the mininmuminformation required

by "Isf" for the software devi ce managenent.

ATTRIBUTES

In addition to those defined in the parent class |sfDB SOFTDEV:
monPer i od . period in ms of the associated nonitor task

nunDevi ces : nunber of controll ed devices
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3.3.3 IsfDB_CONTROL(5)
NAME

| sf DB CONTROL - Base class for application control point

SYNOPSIS
#i ncl ude "| sf DB_CONTROL. cl ass"

ATTRI BUTE | sf DB_CONTRCOL contr ol

PARENT CLASS

BASE CLASS <-- | sfDB CONTRCL

DESCRIPTION

The class | sfDB CONTROL is the generic definition of the
control point.

It contains the attribute <devi ceTabl e> hol ding the information
relevant to the control of the devices

The application control point is instanciated froma sub-cl ass
of this generic class. In particular it overloads the nunber of
devi ces and adds a sub-point per device type.

ATTRIBUTES

- TABLE devi ceTabl e(1)
devi ceNare : name of the device
devi ceType : type of the device
start Phase : sequence order when increasing the device state

stopPhase : sequence order when decreasing the device state
simulation : true if device shall be controlled in sinulation
i gnor ed : true is device shall be ignored

CAUTIONS

The two fields <startPhase> and <stopPhase> are ignored.
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3.3.4 1sfDB_DATA(5)
NAME

| sf DB_DATA - Base class for application data

SYNOPSIS
#i ncl ude "I sf DB_DATA. cl ass”

ATTRI BUTE | sf DB_DATA dat a

PARENT CLASS

BASE _CLASS <-- | sfDB_DATA

DESCRIPTION

This class is the generic definition of the data point.
It is provided to hold the application specific data used e.qg.

for monitoring purpose.

The application data point is instanciated froma sub-cl ass
of this generic class. Its definition is application dependent.

ATTRIBUTES

None
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3.3.5 IsfDB_DEVICE(5)

NAME

| sf DB_DEVI CE -

SYNOPSIS

Base cl ass for devices

#i ncl ude "I sf DB _DEVI CE. cl ass"

ATTRI BUTE | sf DB_DEVI CE <aGeneri cDevi ce>

PARENT CLASS

BASE_CLASS <- -

DESCRIPTION

| sf DB_DEVI CE

The class |sfDB DEVICE is the generic definition of a device.
It holds the minimuminformation required by "Isf" for the

devi ce managenent.

ATTRIBUTES

| sf DB_DEVI CE
state
subst ate

initialized :

si mul ati on
ti meout

state of the device (= LCC states)

sub-state of the device
true if device is initialized

For each type of device a specialized
sub-class is provided that adds specific attributes.

true if device shall be controlled in sinmulation
timeout in seconds for command execution
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3.3.6 IsfDB_SIGNAL(5)
NAME

| sf DB_SI GNAL - Base cl asses for anal ogue and digital signals

SYNOPSIS
#i nclude "1 sfDB_SI GNAL. cl ass"

ATTRI BUTE | sf DB_ANALOG anal og
ATTRI BUTE | sf DB_DI G TAL di git al

PARENT CLASS
|-- | sf DB_ANALOG
| sfDB_DEVI CE <-- |sfDB SIGNAL <--+
|-- 1sfDB_DI G TAL

DESCRIPTION

The class |sfDB SIGNAL is the generic definition of a signal
(anal ogue or digital) device. It contains the attribute hol ding
the information relevant to the control of these devices.

ATTRIBUTES

The following attributes are mapping for Anal og and Digital
signals the configuration paraneters expexted by the LCC
functions ioConfigAnal og(3), resp. ioConfigDigital(3).

| sf DB_SI GNAL
In addition to those defined in the parent class |sfDB_DEVI CE
devi ceNanme : name of the device "/acroN' for Digital signals
"/ai oN' for Anal ogue signals
direction : signal direction (Input/Cutput)

| sf DB_ANALOG
devi ceNane : overloaded to "/aio"
In addition to those defined in the parent class |sfDB_SI GNAL:
channel . channel nunber
gain : anplifier gain
conversi onFactor: floating point val ue
| ower Range : signal range

hi gher Range:

si mval ue . simulation val ue

si gnal A . associ at ed dat abase point (I ccANALOG S| GNAL)
| st DB_DI G TAL

devi ceNane : overloaded to "/acro"
In addition to those defined in the parent class |sfDB_SI GNAL:

| evel : active Low High

startBit : lower bit [0-63]

nunBi ts : nunber of bits mapping the signal
si nVal ue : sinulation val ue

signal D . associ at ed database point (IccD G TAL_SI GNAL)
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SEE ALSO

LCC User Manual for Signal Handling

i oConfi gAnal og(3), ioConfigDigital(3)

Digital I1/0O Board User Manual, and acro driver User Manual
Analog |/0O Board User Manual, and aio driver User Manual
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3.3.7 1sfDB_MOTOR(5)
NAME

| stDB_MOTCR - Base class for notor
SYNOPSIS
#i ncl ude "I sf DB_MOTOR. cl ass"
ATTRI BUTE | sf DB_MOTOR <albt or Devi ce>

PARENT CLASS

| sf DB_DEVI CE <-- |sfDB MOTOR

DESCRIPTION
The class | sfDB_MOTOR i s the specialized class for notors of
any ki nd.
At instanciation, the class of the attribute <nmotor> shall be
overl oaded with the sub-class corresponding to the notor.

ATTRIBUTES

In addition to those defined in the parent class |sfDB_DEVI CE
motor : motor branch (from not MOTOR)

SEE ALSO

mot or . db(5), not MOTORS(5)
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3.3.8 IsfDB_SERIAL(5)
NAME
| sfDB_SERI AL - Base cl asses for serial comunication |inks
SYNOPSIS
ATTRI BUTE | sf DB_SERI AL com
ATTRI BUTE | sf DB_RS232 conl

ATTRI BUTE | sf DB_RS422 con®
ATTRI BUTE | sf DB_RS485 conB

PARENT CLASS
| -- |sfDB_RS232
| sf DB_DEVI CE <-- |sfDB _SERIAL <--+-- |sfDB_RS422
| -- | sfDB_RS485

DESCRIPTION

The class | sfDB_SERIAL is the generic definition of a serial
conmuni cation device. It contains the attribute holding the
information relevant to the control of these devices.

The 3 sub-cl asses | sfDB_RS232, |sfDB_RS422 and | sf DB_RS485 are
speci ali zed cl asses for the control of RS232, RS422 and RS485 resp.
communi cation |inks based on these protocols.

ATTRIBUTES

| sf DB_SERI AL
In addition to those defined in the parent class |sfDB_DEVI CE
devi ceName : nanme of the device "/iser0-9" or "/tyCo/1-3"
pr ot ocol : nunber of the RS protocol [232, 422 or 485]
for the followi ng attributes, see iserDrv(3) and VxWrks
manual s for tyCo devices
baudRat e
dataBits
stopBits
parity
handShake
r xMode :
buf f er Lengt h:

| st DB_RS232, |sfDB RS422 and | sf DB_RS485: these sub-cl asses overl oad
the attributes 'protocol’ and 'handShake’.

SEE ALSO

iserDrv(3), VxWurks tyLib(1), ttyLib(1) and rel ated
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3.3.9 1sfDB_TASKDEV(5)
NAME

| sf DB_TASKDEV - Base cl asses for task devices
SYNOPSIS
#i ncl ude "I sf DB_TASKDEV. cl ass"
ATTRI BUTE | sf DB_ TASKDEV <aTaskDevi ce>

PARENT CLASS

| sf DB_DEVI CE <-- | sfDB_TASKDEV

DESCRIPTION

The class | sfDB_TASKDEV is the specialized class for tasks

devices to be controlled by the application.

ATTRIBUTES

| st DB_TASKDEV

In addition to those defined in the parent class |sfDB_DEVI CE

startState : mninmumstate for task activation

timer Num . timer nunber for period

-1 : use systemcall taskDel ay()

1 - 4: use TIMtinmer
peri od : task period in mlli-seconds
priority : task priority

st ackSi ze : task stack size in kilo-bytes [kB]
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3.3.10 1sfDB_SOFTDEV(5)
NAME

| sf DB_SOFTDEV - Base cl asses for software devices

SYNOPSIS

#i ncl ude "I sf DB_SOFTDEV. cl ass”

ATTRI BUTE | sf DB_SOFTDEV <aSof t war eDevi ce>

PARENT CLASS

| sf DB_DEVI CE <-- | sfDB_SOFTDEV

DESCRIPTION

The class | sfDB SOFTDEV is the specialized class for Software
devices to be controlled by the application.

ATTRIBUTES

| sf DB_SOFTDEV

In addition to those defined in the parent class |sfDB_DEVI CE

serverNanme : nane of the software devi ce server
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3.4 Include Files

3.4.1 IsfDefines.h

#i f ndef LSF_DEFI NES_H
#def i ne LSF_DEFI NES_H

/*******************************************************************************

| sf Defines.h,v 1.27 2000/10/24 08:32:16 vltsccm Exp $"

. E.S.O - VLT project

: "@#) $ld:

: who when what

v pduhoux  2000-04-10 creat ed

/************************************************************************

*/
/*

* Constants

*/
#define _eccs tostr(a) #a
#define _eccs_tostr_pass2(a) _eccs_tostr(a)
#define _ FILE LINE__ _ FILE _ ":" _eccs_tostr_pass2(__LINE )
#define | sf MODULE_I D "Isf" /* nodul e nane */
#define | sf MODULE_NAME | sf MODULE_I D
#define | sf MODULE_TI TLE "LCU Server Framework"
#define | sfLOG | D 100
#defi ne | sf MAX_DEVI CES 32
/*

* Dat abase

*/
#define | sf DB_CONTROL_PO NT ":control"
#define | sf DB_DATA PO NT ":data"
#define | sf DB_SI GNAL_PO NT ":signal”
#define | sf DB_MOTOR_PO NT ":notor"
#define | sf DB_SERI AL_PO NT ":serial"
#defi ne | sf DB_ENCODER PO NT ":encoder”
#define | sf DB_NETWORK_PO NT " networ k"
#define | sf DB_SOFTDEV_PO NT ":sof tdev"”
#define | sf DB_TASKDEV_PQO NT ":taskdev"
#define | sf ALL_DEVI CES "all"
#define | sf DEVTYPE_SI GNAL_STR "signal "
#def i ne | sf DEVTYPE_ANALOG STR  "anal og"
#define | sfDEVIYPE_DIG TAL_STR "digital"
#defi ne | sf DEVTYPE_MOTOR_STR "ot or"
#defi ne | sf DEVTYPE_SERI AL_STR "serial"
#define | sfDEVTIYPE_TYCO STR "tyCo"
#define | sfDEVTIYPE_RS232_STR "rs232"
#define | sfDEVIYPE_RS422_STR "rs422"
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#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i

#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i

ne
ne
ne
ne
ne
ne
ne
ne
ne

ne
ne
ne
ne
ne
ne
ne
ne

| sf DEVTYPE_RS485_STR
| sf DEVTYPE_ENCCDER_STR
| sf DEVTYPE_| K320_STR
| sf DEVTYPE_NETWORK_STR
| sf DEVTYPE_ETHERNET_STR
| sf DEVTYPE_NETO1_STR

| sf DEVTYPE_ATM STR

| sf DEVTYPE_SCFTDEV_STR
| sf DEVTYPE_TASKDEV_STR

| sf DEVI CE_NUM TYPES
| sf DEVI CE_SI GNAL

| sf DEVI CE_MOTOR

| sf DEVI CE_SERI AL

| sf DEVI CE_ENCODER

| sf DEVI CE_NETWORK

| sf DEVI CE_SOFTDEV

| sf DEVI CE_TASKDEV

7
1
2
3
4
5
6
7

"rs485"
"encoder"
"i k320"
"net wor k"
"et hernet"
"net 01"
"at ni
"sof t dev"
"t askdev"

/* | sf DEVTYPE_<devi ce> = (0x100 << (| sfDEVI CE_<type>-1)) + <kind> */

#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i

#def i
#def i
#def i
#def i

#def i

#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i

#def i

#def i
#def i

ne | sf DEVTYPE MASK OxFF00
ne | sf DEVTYPE UNKNOWN 0

ne | sf DEVTYPE_SI GNAL 0x0100
ne | sf DEVTYPE_ANALOG  0x0101 [* = | sf DEVTYPE_SI GNAL |
ne | st DEVTYPE DI G TAL 0x0102 [* = | sf DEVTYPE_SI GNAL |
ne | sf DEVTYPE_MOTOR 0x0200
ne | sf DEVTYPE_SERI AL 0x0400
ne | sf DEVTYPE_RS232 0x0401
ne | sf DEVTYPE_RS422 0x0402
ne | sf DEVTYPE_RS485 0x0404
ne | sf DEVTYPE ENCODER 0x0800
ne | sf DEVTYPE_| K320 0x0801
ne | sf DEVTYPE NETWORK 0x1000
ne | sf DEVTYPE_ETHERNET 0x1001
ne | sf DEVTYPE_NETO1 0x1002
ne | sf DEVTYPE_ATM 0x1004
ne | sf DEVTYPE SOFTDEV 0x2000
ne | sf DEVTYPE TASKDEV 0x4000
ne | sf STATE OFF 1

ne | sf STATE LOADED 2

ne | sf STATE _STANDBY 3

ne | sf STATE ONLINE 4

ne | sf UNCHANGED - 99

ne | sf SUBSTATE | DLE 0
ne | sf SUBSTATE ERRCOR 1
ne | sf SUBSTATE TI MEQUT 2
ne | sf SUBSTATE | NI TI ALI ZI NG 3
ne | sf SUBSTATE ACTI VE 4
ne | sf SUBSTATE MONITORING 5
ne | sf SUBSTATE MOVI NG 6
ne | sf SUBSTATE WAI TI NG 7
ne | sf ATTR_NAMES \

state", "substate”,"simulation","initialized","tineout"
ne | sf DB_STATE

ne

| sf DB_SUBSTATE

i OANALCG */
i oDl G TAL */




ESO

User Manual

LCU Common Software
LCU Server Framework

Doc.

Issue
Date
Page

VLT-MAN-ESO-17210-2252
1.0

2000-10-25

76 of 81

#defi ne
#defi ne
#defi ne
#defi ne

| sf DB_SI MULATI ON

| sf DB_I NI TI ALI ZED
| sf DB_TI MEOUT

| sf DB_LAST

#endi f /*! LSF_DEFI NES_H*/

b wN
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4 Installation Guide

This chapter is a guide for the installation of Software Devices in the VLT environments. It is built in 2
sections resp. for the WS and the LCU parts. The installation of the Software Device on the Workstation
environment depends on the requirements, namely whether the database must be scanned from the LCU
environment. In that case, the database shall contain the branch mirroring the LCU database branch for
scanning.

It is assumed that the WS environment wsEnv and LCU environment | cuEnv have been successfully
created and configured for | cuEnv to report to wsEnv.

4.1.1 WS Environment

The configuration of the WS environment is made in 3 steps:
« Edit the file $VLTDATA/ ENVI RONVENTS/ wsEnv/ dbl / DATABASE. db
Add the following 2 lines outside any BEG N ... END block:

#def i ne appDB_ROOT "<absol ut e pat h>"
#i ncl ude "app. db"

o Edit the file SVLTDATA/ ENVI RONVENTS/ wsEnv/ dbl / Makefi |l e
Add the following directive:
USER I NC = -1 ${I NTROOT}/ vw i ncl ude

* Generate the database, initiatialize and start the environment:

cd $VLTDATA/ ENVI RONMVENTS/ wsEnv/ dbl
make db

vccEnvlinit -e wsEnv

vccEnvStart -e wsEnv

VVVVYV

4.1.2 LCU Environment

The configuration of the LCU environment is made in 4 steps:
« Edit the file $VLTDATA/ ENVI RONVENTS/ | cuEnv/ dbl / DATABASE. db
Add the following 2 lines outside any BEG N ... END block:

#def i ne appDB_ROOT "<absol ut e pat h>"
#i ncl ude "app. db"

* Generate the database:

> cd $VLTDATA/ ENVI RONVENTS/ | cuEnv/ dbl
> make db
>

« Edit the file $VLTDATA/ ENVI RONVENTS/ | cuEnv/ devi cesFi |l e
9. Increment the number of devices in the line:

<ATTRI BUTE>: deviceTabl e <TYPE>: Table <REC>: 0 - N <FIELDS>: 0 - 5

where N must be incremented
10. Add the following entry:

"app" "appServer" 1 001

IMPORTANT NOTE: Any Software Device that is to be controlled from another Software
Device must not be registered in this list; the respect of this rule is essential for the
system to behave correctly: since the standard commands are forwarded from the co-
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ordinating Software Device to the sub-ordinated ones, any standard command sent to
LCC (process | ccSer ver) would be forwarded to all the registered Software Devices
found in this list, but as well from the co-ordinating Software Devices to the sub-
ordinated ones resulting in non predictable effects.

e Configure the LCU bootScript and reboot the LCU:

> vccConfiglcu | cuEnv &
>

In the LCU Configuration panel:
1. Update the user module list that shall contain:
| sf and app in this precedence order.
For applications that do use motors, the module nc mmust be added.
Add the required driver devices,
Add the process appSer ver.
Click on the button Wite Fil es to save the configuration
Click on the button Reboot LCUto boot the LCU

A
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vecConfiglcu@®te30
File
Enviranment Host IP Address TCP Port  CPU Host Type
TargetLCLkhcuEnu i]llcu [134.171.12.nnn |2160 [FPCEOD  |ppc
Boot WS: jwsEnv jjlws [1z4. 171 12 yuy  [3434 | hppa || hpa7oo
Boothome:|/vltdata/EHVIRDHMEHTS/lcuEnu
VRROOQT! /v Lt NOY2000- vwS. 4/t B3P my 2804 4 Single - Master - Slave
ROOT COMNFIGURATION _| Load lcuboot from INTROOT
VLTRCHJT1WS :Jl/vlt/FEBEOOO/EES IP: [134.171.12, yyy
INTROOT: |ws ﬂ [rdiskasintroot user 1P [134.171.12, yyy
NETWORK CONFIGURATION
Boot User: {ux MES User |ux 138 Subnet bMask: |FEFEFFOQ
FPassword: MFS Group|vlt 300 Gateway |P:
hain Host |1cuEnw hain Host IP: |134.171.12. nnn Backplane IP
Znd Host: Znd Host IP:
3rd Host: 3rd Host [P:
MODULES CONFIGURATION DEVICES CONFIGURATION PROCESSES
System hod: User Mod: Devices: Processes:
lcudry 4 fton A 7 facra By lccServer a
lculog inducer I 7 fampl I/tim msgServer
s e 7 fmcan Count: rdbServer
acro Isf Al ilon 7 Aim -1 notServer
ampl app Remove | [ HHol sl aich
mcaon -1 12
T'Crg 4' Femove |
Help ... ~
cai 4}3' Feset | ‘
gl Reset | IappServer
¥ % W userScript 7 Add |F%em0\.re| Feset |
Target Files:
wavitdata/ENVIRONMENTS/AcuEnWhootScript 2 ﬂl
wavitdata/ENYIRONMENTS/ACUENY userscript Eemaove |
wavitdata/ENVIROMNMENTS/ACUENY devicesFile .
wsfvltdataENYIRONMEMNTS/AcUENwWPROCESSES | Edit .. |
| o
Create Env Fead Files Wirite Files Configure LCU | Reboaot LCU |

4.1.3 Scan Links

After both environments have been successfully started, the scan links can be configured. Edit the file
app/ ws/ conf i g/ app. scan to add all the links required by the application.

Example:

>
>

>
>

>
>
>

“cd
make i nst al

cd app/ws/config

Vi

../lsrc

app. scan

install ati on done

scanLi nks -f $I NTROOT/ confi g/ app. scan -1

WSEnv -e I cuEnv -c -E -r <path>

where <pat h> is the absolute path of the database root point of the application on the WS.
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The WS database will now be kept aligned with the LCU database by means of the scan system. In
particular, the module state and sub-state are updated on change (mode SRBX).

4.1.4 Verification

On the Workstation, invoke the panel appgui .

The fields St at e, Subst at e and Mode shall not be shaded (indication for bad data quality, hence scan
troubles). They shall indicate LOADED (in Orange), | DLE (in Green) and NORVAL (in Green) resp.

Send the command VERS| O\.

The Software Device is ready for use, however it might be necessary to tune the configuration of the
devices (e.g. motors or signals).

4.1.5 Database configuration

This last section is dedicated to the handling of the database configuration file of the application

(app/ ws/ confi g/ app. dbcf g).

As mentioned above, this file is generated by the utility | sf Confi g(1) . It contains then the minimum
necessary configuration attributes for the software device to startup. After the tuning of the hardware has
been completed, i.e. all devices are properly configured and initialize and perform as required, the
database shall be saved into the file app/ ws/ confi g/ app. dbcf g by means of the utility | sf Backup(1).

Example:

> cd app/ws/config

> | sf Backup -e | cuEnv -m app

Generating input file ’./app.inp’ ... done

Per f ormi ng dat abase backup into 'app.dbcfg ... done
>cd ../src

> make install

installati on done

Last modified: Thu Sep 28 10:32:15 METDST 2000
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