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1. Introduction

This document presents materials that will be part of an extensive user manual for the physi-
cists involved in the High Leve Software development. Even though it will be likely updated in
order to satisfy new requirement it contains enough materia to start testing and discussion on the
matter.

For a better understanding of what follows refer to:
- Control System RTDB architecture (Control Group);

- use of FORTRAN STRUCTURE and RECORDS (any FORTRAN user manua i.e. Lan-
guage System [1);
- Protocol for Accelerator Applications (Control System Status Report 13/9/93).

The following pages describe a set of subroutines developed in order to access the Control

System First Level Interface which isimplemented in LabVIEW [2] from an externa FORTRAN
application (we will refer to such interface as HLS interface). This set congtitutes the LV Library.
The LV Library contains User subroutines and Low Level subroutines even though a programmer
will likely deal only with the User subroutines within its application.

All presented subroutines as well the corrispondent HLS LabVIEW interface have been tested.

This document will not go into detail of the software methods used for the development of the
routines themselves.

COMMANDS LabVIEW 1st level environment
> I

@ INTERFACE INTERFACE
FORTR AN\< DATA STRUCTURES
External
Application

AN NS

>

DESCRIPTIVE
RECORDS

o J
C ) CCommunication* )
Manager

Fig.1 - The data and conmmands flow t hrough the HLS interface.
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2. User subroutines

In thisfirst release the HLSError codes reported by each routine have to be defined yet.

i ni tLV(targetPortName, HLSUser | D, HLSUni t, HLSErr)

t ar get Port Name I NPUT CHARACTER*32 | The LV PPC port nanme which we
want to communi cate with.

HLSUser | D | NPUT | NTEGER* 4 User Identification nunber. |
used as password.

HLSUni t OUTPUT RECORD Record containing all the

/ HLSConmRec/ conmuni cati on paraneters neede|
in the following calls. The
correspondi ng STRUCTURE i s
defined in the include file
LVLi brary. h.

HLSEr r or OUTPUT | NTEGER* 2 Error result code.

This subroutines initializes the communication with the LabVIEW HLS interface. The returned
parameter HL SUnit must be used as a sort of logical unit number in the following calls.

fetchDat a( HLSUni t, dat al denti fi cat or, dat aCont ai ner Ptr, dat aSi ze, HLSErr or)

HLSUni t I NPUT RECORD As obtained fromthe LVInit

/ HLSConmRec/ routine. The correspondi ng
STRUCTURE is defined in the
include file LVLibrary.h.

dat al denti fi cator I NPUT CHARACTER* 8 El ement Name, Machi nePart Nane,
Vari abl eNane and -in general -
identificator recognized by tH
Control System

dat aCont ai ner Ptr I NPUT | NTEGER* 4 FORTRAN pointer to a RECORD th
mat ches t he STRUCTURE
corresponding to the wanted
datal dentificator. The pointer
be calculated directly wthi
paraneter |ist applying the
operator %.0C() to the RECORD
(see exanpl e bel ow)

dat aSi ze I NPUT | NTEGER* 4 Size (in bytes) of the RECORD
mat ches the STRUCTURE
corresponding to the wanted
datal dentificator. DataSize cd
calculated directly within th
paneter |ist applying the ope
SI ZEOF() to the RECORD (see
exanpl e bel ow)

HLSErr or OUTPUT | NTEGER* 2 Error result code.

This subroutine sends a command of type 'SEND' (send ablock of this type back to me) to the
LV HLS interface. After this fetchData waits for the incoming data and then return those in the
dataContainer RECORD variable.
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Pointer to RECORD and size of a RECORD.

The fetchData subroutine requires -among its parameters- a pointer to the record we want to
hold the fetched data and the length (in bytes) of the record itself. Making reference to a data
STRUCTURE of type "exampl€" and to a corresponding RECORD variable "misterX" we can use
ether:

c decl arati ons
RECORD/ exanpl e/ m st er X
POl NTER/ exanpl e/ m ster XPtr
| NTEGER*4 | engt hOf M st er X

m ster XPtr= 9%.0OC(m ster X)
sizeOf m ster X = SI ZEOF(m st er X)
CALL fetchData(sessRef Num datal D, m ster XPtr, | engthOf M sterX, err)

or
c decl arati ons

RECORD/ exanpl e/ mi st er X
c statenents

i ssueCmd( HLSUni t, commandString, HLSError) {not inplenented yet}

HLSUni t I NPUT RECORD As obtained fromthe LVInit
/ HLSConmRec/ routi ne. The correspondi ng
STRUCTURE is defined in the
include file LVLibrary.h.
conmandSt ri ng | NPUT CHARACTER* 32 | Any System conmand.

HLSErr or OUTPUT | NTEGER* 2 Error result code.

This subroutine sends a command of type 'FRWD' (forward this command string) to the LV
HLSinterface.

qui t LV(HLSUni t, HLSErr or)

HLSUni t I NPUT RECORD As obtained fromthe LVInit
/ HLSConmRec/ routi ne. The correspondi ng
STRUCTURE is defined in the
include file LVLibrary. h.
HLSErr or OUTPUT | NTEGER* 2 Error result code.

This subroutine sends a command of type 'QUIT' (I am quitting; do not care about me longer)
to the LV HLS interface. Then ends the PPC session and closes the PPC port.
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3. Low level subroutines

openlLV(tar get Port Name, MyPort Ref Num err)

t ar get Port Name

I NPUT

STRI NG* 32

LabVI EW HLS interface port whi
we want to conmunicate with (g
the nonent the name ' bucket’
MUST be specified in the

appli cati on.

My Por t Ref Num

QUTPUT

| NTEGER* 4

PPC port reference nunber oper
by the subroutine.

err

OUTPUT

| NTEGER* 2

Two conponents array

This subroutine checks for the existence of aLabVIEW port of type 'PPCToolBox' and then
opens from scratch a PPC Port of the same type.

start Sessi onLV(targetPort Nane, Myport Ref Num MySessUser Dat a, MySessRef Num err)

t ar get Por t Nane I NPUT CHARACTER*32 | The LV PPC port which we want
conmuni cate with.

Myport Ref Num I NPUT | NTEGER* 2 As obtained fromthe openLV
subrouti ne.

My SessUser Dat a I NPUT | NTEGER* 4 It is copied in the correspond
paraneter of the PPClInform
running on LV. It can be used
starting information.

My SessRef Num OUTPUT | NTEGER* 4 To be passed to subsequent HLS
routines.

err OUTPUT | NTEGER* 2 Two conponents array

This subroutine opens a PPC session.

writeOnl yLV(MySessRef Num MyUser Dat a, MyBl ockCr eat or, MyBl ockType,
MyBuf ferPtr, MyBuf ferLength, err)

My SessRef Num I NPUT | NTEGER* 4 As obtained fromthe
st art Sessi onLV subroutine.

MyUser Dat a I NPUT | NTEGER* 4 Bl ock header first field.

MyBl ockCr eat or I NPUT CHARACTER* 4 Bl ock header second field.

MyBl ockType | NPUT CHARACTER* 4 Bl ock header third field.

My Buf fer Ptr I NPUT | NTEGER* 4 Pointer to the buffer that we
to transmt.

MyBuf f er Lengt h I NPUT | NTEGER* 4 Length of the buffer that we w
to transmt.

err OUTPUT | NTEGER* 2 Two conponents array

This subroutine sends to the LabVIEW target port ablock of bytes.
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readOnl yLV( MySessRef Num MyUser Dat a, MyBI ockCr eat or, MyBl ockType,
MyBuf ferPtr, MyBuf ferLength, err)

My SessRef Num I NPUT | NTEGER* 4 As obtained fromthe

start Sessi onLV subroutine.

MyUser Dat a | NPUT | NTEGER* 4 Bl ock header first field.
My Bl ockCr eat or I NPUT CHARACTER* 4 Bl ock header second fi el d.
MyBIl ockType | NPUT CHARACTER* 4 Bl ock header third field.
MyBuf f er Pt r I NPUT | NTEGER* 4 Pointer to the buffer that we

to transmt.

MyBuf f er Lengt h I NPUT | NTEGER* 4 Length of the buffer that we w

to transmt.

err OUTPUT | NTEGER* 2 Two conponents array

This subroutine performs a PPCRead: receives ablock of bytes from LabVIEW and then ends
the session.

endSessi onLV(MySessRef Num err)

My SessRef Num I NPUT | NTEGER* 4 As obtained fromthe

start Sessi onLV subroutine.

err OUTPUT | NTEGER* 2 Two conponents array

cl oseLV(Myport Ref Num err)

My Por t Ref Num QUTPUT | NTEGER* 4 PPC port reference nunber oper

by the subroutine openlLV.

err OUTPUT | NTEGER* 2 Two conponents array

This subroutine closes a PPCPort aready opened by openLV.
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4. An example of data exchange

The following example shows how to write a FORTRAN application that gets data from the
LabVIEW HLS interface. In the example there is no error handling due to the fact that the error
codes have not been defined yet.

program HLS
implicit none
include 'LVLibrary.h'

i nteger*2 error

i nteger*4 MySessUser Dat a
string*32 targetPortNane
record/ HLSCommRec/ t heUni t
character*8 datalD

structure/exanple/ ! « This structure is only an exanple.
integer*4 a ! The real descriptive records will be
real *4 bl ! included with the file DAFNETypes. h
real *4 b2
real *4 b3

end structure

record/ exanpl e/ t heExanpl e
real *4 result

C ...............................................................
c Start of MAIN
C ...............................................................
target Port Name = 'bucket’ I « Mandatory at the nonent
MWID =0 I« Password: any val ue
! al  owed at the nonent.
c Set up the comunication with the HLS interface
100 CALLinitLV(targetPortName, Myl D, theUnit, error)
c Read a bl ock of type exanple
datal D = " NNNLLXXX I « Name of an el enent of
! type "exanple”
200 CALL fetchData(theUnit, datal D, %40C(t heExanpl e), SIZEOF(theExanple), error)
c An exanple of calculations with the obtained val ues
result = theExanple.bl + theExanple.b2 + theExanple. b3
result = result ** theExanple.a
Wite(*,*) ' The result is: ',result
c I ssue a conmand to the System
t heCommand = ' SET KCKA1001 DACl 30
300 CALL issueCnd(theUnit,theCommand, error)
c Term nate the session & close port

400 CALL quitLV(theUnit,error)
Wite(*,*) ' Al done.’

st op
end
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Appendix A: table of CALLs

The following table reports for each subroutine the corresponding caled subroutines and the
used data structures.

Subr outi nq Used StructureJ Custom | ncl ude

Subroutine Call ed
files
initLV openLV HLSCommRec LVIibrary.h
start Sessi onLV
f et chDat a writeOnlyLV HLSHeader Rec LVIibrary.h
readonl yLV
i ssueCnd writeOnlyLV HLSCommRec LVIibrary.h
HLSHeader Rec
quitLVv writeOnlyLV HLSCommRec LVIibrary.h
endSessi onLV HLSHeader Rec
cl oseLV
openLV Gestalt PPCOpenPBRec
PPCI ni t PPCPor t Rec
PPCOpen | PCLi st Port sPBRed
| PCLi st Ports Port | nf oRec
PPCCl ose
start Sessi onLV PPCSt ar t Port | nf oRec
PPCSt ar t PBRec
OSEr r
writeOnlyLV PPCWite PPCW i t ePBRec
OSEr r
readOnl yLV PPCRead PPCReadPBRec
OSEr r
endSessi onLV PPCEnd PPCEndPBRec
OSEr r
cl oseLV PPCCI ose PPCCl osePBRec

OSEr r
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Appendix B: LabVIEW HL S interface VI

The HLS interface implemented in the first level behaves as a server. An external application
using the routines of the LV Library behavesasaclient and isin charge of starting the session with
the inilLV routine. Once the HLS interface has accepted the session, it polls for any incoming
request from the external application.

Such requests are characterized by an header made of three fields; in particular the last field
block type (of 4 bytes) specifies what the interface has to do. The following 4-byte commands are
recognized by the interface:

' SEND' Send a record back to me. The record type is specified in

remai ning fields of the header.

" FRWD' Forward this command. The command string is in the blo
annexed to the header and its le
specified in the remaining field

header .

' PLOT' Plot this array. The byte stream and the array d3
type as well are in the block a
to the header and its length is

specified in the remaining fielg

header .

"QUI T I amquitting. Do not care any n No further information for this

about ne.

A 4-byte command (HLS command) with its eventua parameters and data is interpreted by a
proper subVI which executesit by calling adedicated subVI.

It follows a description of the HLSinterpreter.vi and of the dumpHL Srecord.vi which executes
HL S commands of type 'SEND".

HL S commands of type 'QUIT" are executed directly by the interface top levd VI whilst HLS
commands of type 'PLOT" have not been implemented yet.



C-8 pg. 9

HLSi nterpreter.vi

session refnum Lu
) {e}, | HLS cmd
data infio oo 31
session refnumis the PPC session reference nunber relative to

connection with the external FORTRAN application.

data info is a cluster containing the follow ng parameters in t
bel ow. This cluster is the PPC bl ock header.

user data

bl ock creator

bl ock

type
User data and block creator are interpreted as a 8 character

HLS cmd is a 4 characters string obtained from block type. The
strings are recogni zed and returned:

' SEND

" FRWD

' PLOT"

CQUI T

If block type is not a valid 4-byte pattern an enpty string is

dumpHLSr ecord. vi

HUS e by e £ty

datall

datalD is a 8 characters string which specifies the descriptive
want to fetch. It can be any el ement nanme recogni zed by the Systen

[ve] byte streamis a sequence of bytes which can be mapped on the re
corresponding to the wanted data structure.

error is a boolean indicating whether a bus error occourred duri
gathering or not.
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