page 1/15

G.Chiozzi - 21/04/1999

VLT Software Workshop - April 1999 Event Handler (EVH)

G.Chiozzi

22/04/1999

page 2/15

G.Chiozzi - 21/04/1999

Contents

• Introduction • The main loop • Evh fea tures • Using e vh • The standar d VLT applica tion • Immedia te commands • Transfer commands • Multi step commands • Cyclical timer s • Conc lusion

page 3/15

G.Chiozzi - 21/04/1999

INTRODUCTION

The Event Handling T oolkit is a set of C++ classes to de velop e vent dr iven a pplications on w orksta tions . Development of a pplica tions r equir es a kno wledge of concepts f or e vent dr iven programs and object-or iented pr ogramming techniques .

It runs only on Workstation.

Purpose of EVH is:

• Provide a fr ame work to implement easily workstation a pplications that r eceiv e and send comm ands and messages .

• Implement in a standar d w ay common a pplication patter ns • Prevent common err ors in a pplications • Suppor t object-or iented design and de velopment • Provide tools f or testing and debugging of a pplications .

page 4/15

G.Chiozzi - 21/04/1999

The main loop

• Processes are designed in an event driven way • The implementation is based around the evhHANDLER class

The design of e ver y pr ocess consists mainly in the design of the independent objects providing the methods to be a ttached as callbac ks to the e vents

CCS Event Handler (EVH)

page 5/15

G.Chiozzi - 21/04/1999

evh features

• The following events are handled:

• comm ands • replies and err or replies • time out notifications • cyclic timer s • data base e vents • alar ms • signals • file input • callbacks are stored in a dynamic dictionary • callbacks must return within a “command response time” of 1 second • a wide set of ready-made classes implements standard behaviors and event handling protocols

CCS Event Handler (EVH)

page 6/15

G.Chiozzi - 21/04/1999

evh class hierarchy

eccsERROR_CLASS

evhCALLBACK

evhCALLBACK_DICT

evhCALLBACK_LIST_CLASS evhCOMMAND

evhDB_TASK

evhDB_CMD_SEND

evhDB_CMD_SERIAL evhDB_COMMAND evhDB_LIST_COMMAND

evhSYNC evhDB_SYNC

evhCONDITION evhDB_CONDITION evhTASK evhFILEIO evhHANDLER

evhMSG_TYPE_KEY evhOBJ_CALLBACK

evhSELECT evhSIGNAL

evhSTD_COMMANDS

evhSIMPLE_TASK evhTIMEOUT evhTIMER

evhCRONOMETER evhDUMMY

fndOBJECT evhDUMMY_REP_DATA

evhDUMMY_CB_DATA

CCS Event Handler (EVH)

page 7/15

G.Chiozzi - 21/04/1999

Using EVH

In the Mak efile:

• link the CCS standar d librar ies • link the C++ standar d librar ies ( the

vltMakefile define C++ should be used)

• link the r equir ed suppor t librar y fnd • link the ECCS libr ar y eccs • link the EVH libr ar y evh

Example:

EXECUTABLE=evhTest

evhTest_OBJECTS= eccsTest
evhTest_LIBS   = evh eccs fnd C++ CCS

In the code:

#include “evhHANDLER.h”
int main(int, char *argv[])
{
    ccsCOMPL_STAT stat;
    stat = ccsInit(argv[0]);
    eccsErrLog(stat,”Error in Init “);

    evhHandler->MainLoop();

    stat = ccsExit();
    eccsErrLog(stat,”Error in ccsExit”);
}

CCS Event Handler (EVH)

page 8/15

G.Chiozzi - 21/04/1999

The standard VLT application

A standar d VLT applica tion can be implemented based on the evhSTD_COMMANDS, tha t provides:

• Standar d comm ands:

• PING • INIT • STATE,STATUS • STANDBY,ONLINE,OFF • SELFTEST, TEST • SIMULAT, STOPSIM • VERBOSE • VERSION • STOP • EXIT, KILL, BREAK • Standar d data base point:

CLASS evhSTD_COMMANDS
BEGIN
    ATTRIBUTE INT32 state evhSTATE_OFF
    ATTRIBUTE LOGICAL simulation
    ATTRIBUTE LOGICAL verbose
END

CCS Event Handler (EVH)

page 9/15

G.Chiozzi - 21/04/1999

The example application

The following e xample is a typical WS coor dina tion a pplication base on the e vhSTD_COMMANDS c lass . It can:

• Receiv e SETVAL and GETV AL comm ands .

They ar e re-routed to another a pplication, on LCU , for pr ocessing.

• Handle the TEST comm and. It is processed inter nally.

• Handle all VL T standar d comm ands It is a fully compliant VL T applica tion and all commands ar e handled asynchr onously . In this session w e sho w:

• The str uctur e of the a pplication • The typical design patter ns used • Testing and debugging using VL T de velopment tools (in par ticular the usage of ccseiMsg and e vhDumm y for manual testing).

Actual code is pr ovided in a ppendix.

CCS Event Handler (EVH)

page 10/15

G.Chiozzi - 21/04/1999

Example application architecture

CCS Event Handler (EVH)

page 11/15

G.Chiozzi - 21/04/1999

Handling “immediate” commands

“Immediade” commands ar e the simples case: an a pplication r eceiv e a command, deals with it and sends an immedia te r eply to the or igina tor.

“Immedia te” commands ar e implemented wr iting yust one callbac k to r eceiv e the command.

In the e xample, TEST is an immedia te command

CCS Event Handler (EVH)

page 12/15

G.Chiozzi - 21/04/1999

Handling “transfer” commands

“Transfer” commands ar e a typical case f or w orksta tion coordina tion a pplica tions: an a pplica tion r eceiv es a command, deals with it and send one sub-command to the contr olled processes . When the y ar e done it m ust sends the final r eply to the or igina tor.

In the e xample, SETV AL and GETVAL are transfer commands .

CCS Event Handler (EVH)

page 13/15

G.Chiozzi - 21/04/1999

Multi step commands

In “multi step” an a pplica tion r eceiv es a command, deals with it and send one sub-command a contr olled pr ocesses . When the r eply comes , some ne w ela bora tion is done and a ne w command is sent and so on f or as man y steps ar e need- ed.

Applica tion

Caller^{cb} cmd

reply

Sub1

sub cmd

reply send1

cb2

Sub2

send2

cb3 sub cmd

reply

CCS Event Handler (EVH)

page 14/15

G.Chiozzi - 21/04/1999

Cyclical timers

Another typical design pa tter n involves star ting and stopping (for e xample via commands) a c yclical timer .

“Cyclical timer s” ar e implemented using the e vhTIMER class .

Applica tion

Caller^{startCB}

start

stop

tickCB stopCB new TIMER

evhTIMER timer tick

delete TIMER

CCS Event Handler (EVH)

page 15/15

G.Chiozzi - 21/04/1999

Conclusion

This presenta tion has sho wn only some of the most important aspects of the librar y.

For mor e details look a t:

• VLT Software - CCS Ev ent Tool Kit User Manual (VLT-MAN-ESO-17210-0771)

• Guidelines f or the De velopment of VL T Applica tion Softw are (VLT-MAN-ESO-17210-0667)

• Code e xamples in e vh <mod>/test director y