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1 Introduction

Scope of this document This document describes the EPICSrelrisupport for the LAN/GPIB ajevay HP
E2050A. It has been completelywised for release 2.4.

The goal of this document is

* to give users a simple introduction and a guide for installation and usage,
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1 Introduction

GPIP

HP E2050A

VXI-11

EPICS

VxWorks

* to give device support deelopers a detailed intexde description,
* to explain design concepts and structure tpoane interested.

The purpose of the LanGpib der support module is to prinle a set of functions to
allow other EPICS modules (especiallyite support modules) to intexde GPIB-
connected ddces.

GPIB (General Purpose Intade Bus, also called HP-IB, IEQidor IEEE-488) is a
parallel lus which can connect up to 16vaees. It is often used for connecting periph-
eral test and measuremenvides to a control computefhe lus can handle an arbi-
trary amount of data (byte streams) and uses 3 hané-dhms to adapt to the
different timing capabilities of the inddual devices. Ewery device on the bs has a
unique number between (including) 0 and 30.

At one momentxactly one of the déces acts as thaub controller sending out com-
mands and data to the othewitdes (there are some commands that are sent to all
devices), or receing data from them. The controller is the onlyide on the bs that

can initiate data transfer (with theoeption of SRQs (Service ReQuests)).

More detailed information on GPIB can be found in almestye manual for GPIB
devices such as - forxample - the ‘Kithley, Model 617 Programmable Electrometer
Instruction Manual’. The standard reference is ‘488.1-1987 (R1994) IEEE Standard
Digital Interface for Programmable Instrumentation (ANSI)’.

The Hevlett-Packard HP E2050A is aatpvay between a local area netik (LAN)

and a GPIB netark. On the GPIB side it acts as theskrontroller whereas on the
LAN side it acts as an RPC (Remote Procedure Callgsd@gsides its GPIB connec-

tor it has an intedce to RS232. On the LAN side it has a BNC and a 10 Base-T con-
nection. It needs (and is shipped with) ateeal pever supply

The softvare inter&ce to the control computer is called VXI-11, a standardiged
by the VXItus Consortium. It is based on SaiRPC protocol which in turn relies on
TCPI/IP as the newvk/transport layerSee ‘VXI-11: TCP/IP Instrument Protocol and
Interface Mapping Specifications’ and ‘Wdlo Use VXI-11 and HP E2050A for Pro-
gramming GPIB Deices’ for more information on VXI-11.

EPICS demands that a k& support modulexgorts a so called Dréer Support Entry
Table, a structure that contains at least

» the number of entries,
« areport function, and
e an init function,

but possibly more functions. Entry points to theverishould be limited to this table

and all functions should be declared as ‘static’ in order to hide the names from other
modules in the system. There is omeaption to this rule: if a function is intended to

be called from the command line either as audging tool or as a configuration tool

(to be called beforiecinit) then it is necessary that this function is not static. A similar
reasoning applies to globahrables.

EPICS deice support for specific record types demand further that eadbede
belongs to a certain class (the haadevlink type). This class determines the type and
amount of information the person who configures a database has to specify in the
hardware-links that symbolically ‘connect’ a record with the haadev A method has

to be determined, oa specific déce on a specificajevay/kus is to be addressed
(from EPICS).

VxWorks is currently the only real-time operating system that the EPICS real-time
core supports. It is a preemmimultitasking system , which implies that concurrent
access to a drér must be viwed as normal. Anfunction that is called during normal
processing (that is: after initialization) must be reentrant. Also concurrent accesses to
the same dace (that is: the sameatpvay instance) must be sequentialized.

Document Revision: 1.3



2 Design Concepts

General Requirements

A Remark

2 Design

Since the softare interbce of the HP E2050A is realized hyilding on Suns ONC/

RPC protocol, it is necessary to obsetive limitations of the specific RPC implemen-
tation under VxVBrks. One important limitation is that V>akks allavs only one task

to operate on a certain RPC channel. Therefore (and also for other reasons) access to
the driver must be queued and only one dedicated taskgievay may call RPCs
directly.

Based on and according to the restrictions statedrsthé drver is supposed to

* handle multiple gtevays and the maximal number of alled deices per
gatewvay (16),

* resere eclusive access to de&es to block other IOCs from manipulating
them, and

« serialize concurrent access from within a single 10C.

This will probably be the last majorvision of LanGpib, and wn't be further sup-
ported appart fromug-fixes, of course. By mg it should vork stable under most cir-
cumstances. A completely restructureatsion of the EPICS GPIB support in which
LanGpib co-gists with other lav-level drivers (for NI card, Biths, etc..) will appear
in the not-too-distant future, if all goes well.

Concepts

2.1 History

Terminology: ‘link’

| did not write drver support for GPIB from scratch because theas aiready a
working driver that supported intextes lile the NI1014 VME board. The author of
this driver (John Vihans) also wrote a librargontaining a lot of functions to mak
writing specific deice support for n& devices (or changingxésting ones) much eas-
ier. | decided it vas a good idea toekp as much of the concepts and structure and
only change the functions that depended directly on the laedws it turned out this
was possible it not to the xtent | originally planned (partly because of the limita-
tions mentioned in the Introduction).

What was finally lept was mainly the werall design structure, the functional interé
to the deice support and almost all of the library

Mary of the concepts which are discussed in greater detail in #heewtions are not
my own, kut are part of the original dier. No attempt \as made to clearly separate
new concepts from old ones.

Also, for historical reasons theownd ‘link’ is used for a number of only partially
related things:

» EPICS hardware link, symbolic vay to ‘connect’ a record to a specific
hardware deice.

» VXI-11 calls a connection from a nedvk instrument client (such as one of our
linkTasks, see belg to a (e.g. GPIB) déce a link.

» John Whnans calls the connection to a GPIB controller (such as one of our
gatewvays) a link.

These definitions are in descending granularity: One VXicddink controls multi-
ple EPICS hardare links, and one J. Mans link controls multiple VXI dece links.

| apologize to the reader for this confusing terminology and hope that it is clear from
the contet which type of link is meant. In this document when tloedvlink’ or ‘link
number’ is used without further specification, the dnafi's link is meant. VXI links

are called ‘deice links'.
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2 Design Concepts

2.2 Task Structure

Every catavay controlled by the I0C under consideration has associated a structure
hpLink and a tw tasks. The dver maintains a list of the link structures in which all

information belonging to a certain link (meaning GPIB controller connection) is
stored.

Figure1: Task Structure
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linkTask The first task is thénkTask and maintains telists in which verk requests from other
tasks are queued, one for high and one far iority requests. ThénkTask also
maintains a ring Wiffer for SRQ gents. The wrking loop of thdinkTask starts to pro-
cess when some other task haggithe link gent semaphorginkEventSem, also part
of the link structure). The task first checks for SR@nés in the ring wffer, then for
normal high priority requests and then fowlpriority requests.

srqTask The other task, theqTask, acts as RPC seev for incoming SRQs. It)ecutes RPCs
from the GPIB controller which comeer the intr channel. Theask done here is not
very complicated: the call is chestk for \alidity and if it is \alid, the SRQ flag on the
link is set and the linkdsk is voken up by giing the link &ent semaphore.
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2 Design Concepts

Requests for reading and writing data tuides as well as forxecuting special com-
mands are mapped onto the corresponding RPCs. SRQs are handled by polling all re
istered deices on the bis (reading the status byte in serial poll mode). Ifvécdehas

the corresponding bit set, the information is stored in the uffgAfter polling, the

ring huffer is processed: if there is an SRQ handler function installed for this link and
this device, it is called, otherwise only theudee status of the dee is cleared (so

that it releases the SRQ line).

2.3 Initialization

Driver initialization is a bit complicated. The main reason for this is that VXI-11
demands that forvery device on the hs a separate communication channel (a so
called device link, see the notes on terminology) is to be created using a dedicated
RPC. But this RPC can only be called by the la that controls the particulan
segment in question. This is because the \&xkg implementation of ONC/RPC

allows only one task to communicate on aegi RPC channel (if another task tries to
perform an RPC on the same RPC channel the result is a system crash), and there are
exactly two RPC channels per GPIRtgway: one for SRQs (sexd by the srgdsk)

and one foreerything else (seed by the linkask).

Also, at the timeocInit calls the drier init function, i.ebefore record instances are ini-
tialized, it might be unknen hov mary LAN/GPIB gatavays the 10C has to control
and @en more what déces are on the correspondingsbsgments and what their
GPIB addresses are. This is in contrast teedsi for VMEls cards where the der
can simply look for responses from specific VMEddresses to detecwhmary
cards of a certain type are present in the system.

The inititialization function that is called by iocInit fovery driver does only the most
basic things lik initialization of global ariables. It creates the mutstructure for the
list of link structures and determines the IO@@ address and netvk address.

The ‘real’ initialization taks place as soon as ioctl is called with parameter cmd ==
IBGENLINK. If this is the first call for the gien link numbera lot of things happen.
First the list of link structures is loel. Then the link structure is created, and the link
task is started. The task calling ioctl blocks on the init semaphore for this link.

The link task will perform all further initialization which are mainly:

1. Reset the @gtevay by opening a telnet connection and sending
‘reset<nl>y<nl>’ (yes, i ugly but there is NO other ay to do that).

2. Create the RPC channels, one for normal operation, the other (in dvdckw
direction) for SRQs.

3. Create a dace link for every possible GPIB address.

4. Signal end-of-init by giing the init semaphore and start processvents as
described in SectioR.2 on pagé.

On reception of the semaphore, the calling task is unétbakd the list of link struc-
tures is unlocid.

Thus, in the usual setting, i.e. theveri as a la-level module called by (record type
dependent) déce supports, the actual construction of a link to a GP\Bcddales
place during the déce supports init_record method. It should be noted, though, that it
is equally possible to call the der from ary other task in the system, e.g. another
driver. In fact, this vas the reason wtthe initialization procedure of oldeessions

was changed to the one described here. A lot of thk that led from the old compli-
cated solution to the current one, which is much simpleatso more fieble, was
done by Tl Straumann (then member of the PTB yBikalisch Bchnische Bunde-
sanstalt).
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2 Design Concepts

2.4 Hardwarelink Type

The hardvare link type vas chosen a6PIB_IO mainly because this type already
existed. A second reasonaw to mak replacing the old drer (and inteidice deice)
with the nev one as easy as possibleittthis link type, the record’OUT resp. INP
field has to be specified with a string of the fodf<fink> A<addr> @<other params>".
The parameterdink> and<addr> are intgral positve numbers that specify:

<link> the local part of the IP address of thetegay (e.g. in a class C
network this is the number after the last point of the IP address),
<addr> the GPIB address of thedee.

This assumes that thatgvay and the controlling IOC are on the same local ogtw
i.e. hare the same netwk address. The remaining parametgher params> is for use
by device supports.

WARNING: The subnet mask (which can be configured in the SOIVRAM) is cur-
rently NOT used when the dmér determines theagevay’s IP address from the link
number It is therefore necessary to specify toeplete local address inside thiet-
work, not the address inside the losatbnet.

When record instances are loaddblL¢adRecords, called beforeioclnit) this string is
parsed and the numbers are assigned to a certain record fieldP(tdreOUT link).
The \alue of a link with typ&PIB_lO has the definition (see link.h):

struct gpibio {
short link;
short addr; /* device address */
char *parm;
3
This implies that this dvier can only be used with class C and class B orésv
because the link number is restricted that.

2.5 Device Support

The driver support discussed in this document is independent frgrapatial hard-
ware that may be connected to the 10C via GPIB. It only transpertdaia from and

to such deices via the gtavay. In order to ma& use of a specific dige, it must be
known which commands the dee understands and in which format it answers.
Unfortunately there is no common set of commands accepted by all GHtgsle
[Since IEEE-488.2 some common commands should be understood by wicss.de
But this is a ery small set and not didient for ezen the most simple tasks.]

This implies that foreery nav device to be supported awedevice support must be
written. To simplify this task, John iWans wrote the GPIB &e Support Librar§/.
It resides in the files

devCommonGpib.h Interface to the GPIB Diéce Support Library
devCommonGpib.c Implementation of the GPIB Di&e Support Library

There is anxensive documentation on kothe library functions can be used to cre-
ate deice support for n@ devices, see

http://www-csrbessyde/asd/controls/epics/EpicsDocumentation/Haevlanuals/
GPIB/gpih960325.html.

1. The decision to use GPIB_lO further implies, that no other GPiRmdcan be used in
parallel with this one on the same IOC.

2. Not to be confused with the EPICS\@e Support Library that supportgistration of
VMEDbus card addresses and interrugttors.
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2 Design Concepts

Changes to the old version

Although in the bginning | planned to write the wedriver in such a way that the
GPIB Device Support Library could remain untouched, this turned out to be impossi-
ble. Aryway, the interce to deice support modules is such that it should be possible
to re-compile old déce supports without changes to the source code.

Any device support module writtemithout using the library (in the manner described
in the abee document) will only wrk with the nev driver if at least the follwing
change is done: In the init_record function of theickesupport there should be a call
to drvGpib.ioctl, where the 4th parameter (command) halsie/lBGENLINK. The 5th
parameter &s preiously unused and has probablyaue like O or -1. This must be
changed to the GPIB address of theicke the record belongs to.

WARNING: | never personnaly tested the & without the librarylf you find ary

incompatibilities or other problems that should be noted here, please report them to
3

me:

The library eports a standard get_ioint_info function (the same for all record types)
that is used for SRQ initiated processing, if the resdB€CAN field is set to ‘I/O Intr’.
The correspondintDSCANPVT is part of thenwpvt structure for the dece.

There is also a simple srqHandler function in the libr&igice it cannot generically
analyze the status byte (so the latter is ‘lost’ to the program) tmteceied from

the deice, its use is limited. U may use it as a starting point fovelping your
own, device specific, handleilhe antiqgue method for I/O interrupt scanned records as
described in J.W6 manual, using a so called ‘magic param number’ is completely
obsolete and should no longer be usedy Aumber of records (with dérent parm
numbers) may be I/O interrupt scanned.

Generic header file | also wrote a header file called
devGpib.h (Default DSETs and entry functions.)
to be included in déce support modules. This further simplifies writing amevice
support. If ag of the macros
DSET_AI [*ai*
DSET_AO [*ao*/
DSET_LI /* longin */
DSET_LO /* longout */
DSET_BI /*bi*/
DSET_BO *bo */
DSET_MBBI /* mbbi */
DSET_MBBO /* mbbo */
DSET_MBBID /* mbbiDirect */
DSET_MBBOD  /* mbboDirect */
DSET_SI [* stringin */
DSET_SO [* stringout */
DSET_EV /* event */
DSET_WF [* waveform */
are defined before including \d@pib.h, a standard DSET is generated automatically
for the corresponding record types, as well as standard init and report functions for the
DSETs which call the GPIB Dé&e Support Library
The file deNewSkeletonGpilc is pravided as an»ample deice support module
using the deGpib.h header file.
3. That s, send an email to franksen@mail.befssy
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3 Interface Description

2.6 Module Structure

The following files belong to the drer support module:
Header files:

drvGpibinterface.h Interface to the dvier support module
drvLanGpib.h VXI-11 specific constants

vxilicore.h Interface to core/abort channel RPC protocol (generated b
changed)
vxi1tintr.h Interface to intr channel RPC protocol (generateddchanged)

Program files:

drvLanGpib.c Driver implementation
vxil1core_xdr.c  XDR functions for core/abort channel (generated)
vxiltintr_xdr.c XDR functions for intr channel (generated)

The interfce to the dvier is hardware independent in the sense, that it can be used not
only for the HP E2050AUt also for other hardave (like NI11014 VME cards). Irefct,
it is (almost) gactly the same as the one used for the oldesians of the dver.

The files bginning with ‘vxi1l’ implement the VXI-11 standard intace for LAN
driven GPIB deices. Some of them are generated from protocol descriptions and
some are manually changed to fit the special applicatmrdétails concerning VXI-

11 and hw the protocol is used see the document ‘VXI-11 and HP E2050A, A Pro-
grammers Guide'.

Figure2 on pageé shavs the modular decomposition ofwitee/driver support for
GPIB records. An ari@ means ‘calls/uses’; thextebesides the arvwes denotes the
header file that specifies the intexé. The dotted line from ‘d8up Module 2’ to
‘drvLanGpib’ means that a diee support module may call the i directly For
most deices this will not be necessary

Figure2: Module Structure

devSup Module 1 devSup Module 2
T
devCommonGpib.R ﬁevCommonGpib.h [
J
. ~
devCommonGpib -
_ -~
drvGpibinterface.h _ -
¥ —~ ~ drvGpibinterface.h
drvLanGpib ol
vxillcore‘.h/ vxillintr.h
vxillcore xdr vxillintr_xdr

3 Interface Description

The (public) declarations and definitions discussed in this section can be used by
includingdrvGpiblnterface.h.
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3 Interface Description

3.1 Structures

ibLink

dpvtGpibHead

srqStatus

drvGpibSet

The most important data structure in thevelriis hpLink. It contains all information
about a single GPIB link. It is split into a public pabtiok, declared irdevGpiblnter-
face.n) and a pwate hardware specific part (the actuaiLink). Originally, the ibLink
part was defined public, and the separati@swone to alle different hardware to be
operated with a single d@er (N11014 and bitbs links and ne LanGpib) while main-
taining a common inteafe. At some time | decided that to reakLink opaque. The
fields are therefore no longer documented here.

struct ibLink;
typedef struct ibLink ibLink;

Every device support that uses the gpibver must supply the records’dee private
field with a pointer to a structure thagies withdpvtGpibHead. This structure is gen
as parameter tgGpibReq (see also ne section).

typedef struct dpvtGpibHead {

ELLNODE list;
CALLBACK callback;
int (*workStart)();
int link;
int device;
ibLink *pibLink;
struct dpviBitBusHead*bitBusDpvt;
int dmaTimeout;
} dpvtGpibHead;
list List node used to put this structure into the loPriList or hiPriList of

an ibLink struct.

callback Callback structure used in the completion phase of asynchronous
record processing. Not used directly by theelri

workStart A pointer to the wrk function. It should returibLE if the request
has been completed aBUSY if not (ie because it waits for SRQ
completion). As parameter it should accept a pointer to the request
it is part of (the dpvtGpibHead).

link The link number

device The GPIB address.

pibLink A pointer to the corresponding ibLink structure.
bitBusDpvt Obsolete.

dmaTimeout Obsolete.

This structure represents the items that are placed dbiittke>srqRing. Its fields are:

typedef struct srqStatus {
unsigned char device;
unsigned char status;

} srqStatus;
device GPIB address of déce.
status Result of the srq poll (status byte).

The driver exports a set of entry points via its i support entry table. The entry
table has the follwing entries:

typedef struct drvGpibSet {
long number;
DRVSUPFUN report;
DRVSUPFUN init;
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3 Interface Description

int (*qGpibReq)();
int (*registerSrqCallback)();
int (*writelb)();
int (*readIb)();
int (*readIbEos)();
int (*writelbCmd)();
int (*ioctl)();
int (*srqPollInhibit)();
} drvGpibSet;
number Number of entries in this table.
report Print report on the console.
init Initialize driver support
qGpibReq Queue a GPIB ark request for futurexecution.
registerSrqCallback Register an SRQwent handler
writelb Write data to GPIB déces.
readlb Read data from GPIB diees.
readlbEos Read data from GPIB diees using end-of-string char
writeloCmd Write raw data out the is, while lkeeping the AN line high.
ioctl Provides access toVwlevel GPIB protocol operations. Also used to
create and retni links.
srgPolllnhibit Mark a given device as non-pollable.
For a detailed descriptions including parameters and redloes see Sectidh3 on
pagell.
drvGpib extern drvGpibSet drvGpib;
The driver entry table ariable.
3.2 Constants
These are also defineddrvGpibinterface.h.
IOCTL commands The possible alues for parametemd in functionioctl (see Sectioron pagel3).
IBNILNK Return the max allgable NI links. Obsolete.
IBTMO One time timeout setting for ReGPIB command. Obsolete.
IBIFC Send an intedce clear pulse.
IBREN Turn on or of the REN line.
IBGTS Go to controller standby N off...).
IBGTA Go to actve state.
IBGENLINK Ask the drver to start a link running.
IBGETLINK Request address of the ibLink structure.
IBGTL Go to local.
IBLLO Local loclout.
IBDEVCLEAR If the parameter v is the GPIB address of the contrdhen send a
DCL (device clear all devices). If it is a deice address then send a
SDC (selectie device clear).
IBRESETLNK Reset this link, reinitialize all communication.
Remarks:
10 Document Revision: 1.3



3 Interface Description

* The commandBNILNK andIBTMO are naev obsolete and should not be used.
» The commandtBGENLINK andIBGETLINK should only be used during\dee
support initialization. The parametehere means GPIB address.

 All other commands may ONLbe used in the sameay as thewritelb, readib,
... functions, i.e. not directlyub only from a verk function, that is gien to

qGpibReg.
Work Request Priorities B_Q_LOW Request has Vo priority.
IB_Q_HIGH Request has high priority
Device Status values IDLE Device is currently idle.
BUSY Device is currently bsy

These are returnalues for request callbacks and SRQ handler functions. A return
value ofBUSY tells the drver not to initiate further requests to thivide untilIDLE is
returned. Ypically, a request that sends a command afEb@s an asynchronous
answer (via SRQ) will returBUSY on sending the command and let the srqHandler
returnIDLE on completion.

Other Constants IBAPERLINK Max number of déces per link.

3.3 Functions

Some general remarks:

All functions in the drrer exceptsrqPollinhibit and resetlb are static and can only be
accessed via the ddr support entry table (see Sectiom paged). Note that the
names of the fields are not necessarily the names of the functions. A user call looks
like drvGpib.fieldname(parameters...).

Return type for all functions ist (or long). They returnERROR if an error happened,
otherwiseOK. Exceptions: returtRROR or, if successful, the number of bytes actu-
ally read or written.

WARNING! The user programs MUST NEVER callyaof the functiongeadlb, readlbEos, writelb,
or writeloCmd directly. This applies also tdoctl, if the cmd parameter is aything but
IBGENLINK or IBGETLINK. Instead thg must be called by a user suppliedork func-
tion which is gven indirectly as a parameter in the calt@pibReq. This is checlkd
by an assertiofi!

report long report(int level);
Print report on the console.
level Interest lgel (0 and 1 supported).
Return alue OK.

init long init();
First step of dxier initialization. Automatically called bigcnit.
Return alue OK or ERROR.

qGpibReq int qGpibReq(dpvtGpibHead *pdpvt, int prio);
Queue a GPIB ark request for futurexecution. The ONY way a user function can
initiate a GPIB message transaction.

4. Assertions also check foald parameters lithe pointer to the link structure (must be
1=0) and the GPIB address (must be between 0 and 8@)js@ble assertions, compile
the driver with the symbol ‘NDEBIG’ defined.
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3 Interface Description

A work request represents a function that ith@kTask is to call (when ready). A
pointer to this wrok function is contained in ttgvtGpibHead structure. This wrk
function is allaved to call theeadlb, readlbEos, writelb, andwritelbCmd functions.

pdpvt Head of deice private structure.
prio Priority of the request. Can K& Q_LOW orIB_Q_HIGH.
Return alue OK or ERROR.

registerSrqCallback int registerSrgCallback(ibLink *pibLink, int gpibAddr, int (*handler)(), void *parm);
Reagister an SRQ went handlerWhen the SRQ handler is called, it is passed the
requested parm and the poll-status from the gpibcde Similar to the wrkStart
function, a rgistered handler should return eith2tE or BUSY, indicating wether the
device is nav ready to accept mecommands and queries or not.
pibLink Pointer to the link structure.
gpibAddr GPIB address of déce.
handler SRQ handling function.
parm Parameter to be passedhamdier.
Return alue OK or ERROR.
writelb int writelb(ibLink *pibLink, int gpibAddr, char *data, int length, int time);
Write data to GPIB déces.
pibLink Pointer to the link structure.
gpibAddr GPIB address of déce.
data Pointer to the data to be written.
length Number of bytes to be written.
time Timeout (in ticks) for the operation.
Return alue Number of bytes written &RROR.
readlb int readlb(ibLink *pibLink, int gpibAddr, char *data, int length, int time);
Read data from GPIB diees. Equialent toreadlbEosy(...,-1).
pibLink Pointer to the link structure.
gpibAddr GPIB address of déce.
data Pointer to a bffer where to put the data.
length Length of data wffer.
time Timeout (in ticks) for the operation.
Return alue Number of bytes read &RROR.
readIbEos int readlbEos(ibLink *pibLink, int gpibAddr, char *data, int length, int time, int eos);
Read data from GPIB dees; &tra parameter specifies end-of-string character
pibLink Pointer to the link structure.
gpibAdar GPIB address of déce.
data Pointer to a bffer where to put the data.
length Length of data wffer.
time Timeout (in ticks) for the operation.
€os A character that signals end-of-string.
Return alue Number of bytes read &RROR.
writelbCmd int writelbCmd(ibLink *pibLink, char *data, int length);
Write raw data out the s, while lkeeping the AN line high. This is almost obsolete.
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3 Interface Description

pibLink Pointer to the link structure.
data Pointer to the data.
length Number of bytes to write.

Return alue OK or ERROR.

ioctl int ioctl(int link, int link, int bug, int cmd, int v, void *p);

Provides access to Wolevel GPIB protocol operations. Also used to create and

retrieve links. Rirameter cmd, tells it what to draetly. Most of these commands are

obsolete nav. See SectioB3.3.1 on pag8 for a list of supportedalues foremd.

linkType Must be GPIB_IO.

link Link number If p points to a alid link structure then link is
checled aginst the link number inside the link structure. Otherwise
the link structure is searched using the link number

bug Obsolete. Set to -1.

cmd The command toxecute.

v Depends on cmd: If -1, ignored. If 0 or 1 and cmd=IBREN then
means OFF resp. ON. Otherwise means GPIB address if thasmak
sense.

p Depends on cmd: If cmd=IBGETLINK then pointer to pointer to
the hpLink structure (result). Else pointer to alid/ hpLink
structure (see description of itdmk).

Return alue OK or ERROR.

srqPollinhibit int srqPollInhibit(int /inkType, int link, int bug, int gpibAddn);

Mark a gien deice as non-pollable. This is only necessary for some oldécete

who are too dumb to deal with beeing polled.

This function is may be called from the Vx¥Ks command line or from a startup

script beforeoclnit.

linkType Must be GPIB_IO.

link Link number

bug Obsolete. Set to -1.

gpibAddr GPIB address of déce.

Return alue OK or ERROR.

resetlb void resetlb(int link);

This function is anxxeption, in that it is not part of thievGpibSet. It is meant to be

called from the VxWrks command line,ui during operations: it is a cemnient vay

to re-initialize a link, for gample if the gtavay has been shut @ or disconnected.

It is called with the link number asgament.

3.4 Variables

There are some globahrables that may be changed from the startup file or from the

command line. Theadapt the belér of the drver to handle dférent situations.

The flags all defult to zero (d.

Debug Flags int ibDebug Set to 1 to turn on dely messages. This sle davn the drver
considerably

int ibSrqDebug Set to 1 to turn on only dag messages related to SRQ handling.

Other Flags int ibSrgLock Set to 1 to disable all SRQ checking and polling.

BESSY
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4 Installation

Timeouts

int ibRecoverWithIFC Set to 1 to fire out an IFC pulse aftevide timeouts.
intibDeviceLLO  Set to 1 if deices should be lo@&d on initialization.

int ibSrqTimeout  Number of seconds toait for SRQ completion. Dafilt is 2.

int ibSrqRingZize Maximum number ofents stored in the SR@ent ring. Dedult is
2.

int hpLanTimeout Number of seconds after whichtgvay is assumed dead. Rett is
10.

struct timeval rpcTimeout May be changed if d&ce timouts are greater than 10 seconds.
Default is {10, 0}, meaning 10 seconds, 0 microseconds.

I nstallation

Files

This section gplains haev the lanGpib dsier is installed in anxésting EPICS ewi-
ronment. By &r the easiest ay to install the package is to create a seperate <top>
area (named, forxample, ‘GPIB’) with makeBaseAp.p! (this requires that you use
EPICS3.13.1 or later). Cgpthe tar file into the e <top> directory and unpack it.
You may need to adapt the config/RELEASE resp. config/RELEASE.<arch> to your
local EPICS configuration. Then ‘makeverything from the <top> directaride sure

that ary application that uses GPIB has an entry for this <top> area in its local config/
RELEASE file. THIS ENTR MUST COME BEFORE THE ENTR FOR THE
EPICS BASE. Otherwise the application will include the old header files from base,
which will lead to unpredictable results.

If you use an EPICS release before 3.13.1, or you ehamit to use maBaseApp, or
you cannot for anreason mak a separate <top> area or use the éflbds praided
with the package, you will be interested in the felly information. The term *appli-
cation’ refers to ANY C-code, that includes the \abdeader files. This includes
device support modules.

You must compile and link at least the fallag files to your application:

¢ drvLanGpib.c

¢ devCommonGpib.c
¢ vxilicore_xdr.c

¢ vxillintr_xdr.c

Further more, you must replace the falilog header files

* drvGpibInterface.h
* devCommonGpib.h

by the nev version. The ne versions are softare compatible with the old ones (i.e.
old device support modules will compile without change). The best tw do that is
to add them to th®&lC macro in your locallakefile.Vx like

INC += drvGpibInterface.h
INC += devCommonGpib.h

in the same place where you usually put LIBOBJS and similaf 3ti§ installes
them into<top>/include. If you use an EPICS relase before 3.13.1, it may be necessary
to add the lindJSR_INCLUDES += -I$(INSTALL_LOCATION)/include to the Makefile.Vx of

your application.

The header files

* vxi1icore_xdr.h
o vxillintr_xdr.h
¢ drvLanGpib.h

14
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5 Release Notes

are only used internally by the der.
A special thing is the header file
¢ devGpib.h

because it is not necessarily needed in order to wiitededce support modulespub
very useful if you dort like typing. So it should also be installed in yetop>/include
directory You can use

¢ devNewSkeletonGpib.c

as a kind of template for GPIBwee supports. This is axample file that shes hav

to implement GPIB ddce support modules (see also Jsvdoc on the GPIB d&e
support library). Use youraforite editor to search-and-replace égiton’ by the
name of your déce. The resulting file should at least compile without errors.
devNewSkeletonGpikc is contained in the Makiles for d#eCommonGpib, to check
compliance. It can be commented out, there.

VxWorks Startup File In principle this dver needs no special call from your startup filevétheless there
is one case in which you must neakuch a call. This is when you arerking with
some older déce that doesilike to be polled (as a result of an SRQ). Then yee ha
to male the callsrgPollinhibit(<linkld>,<gpibAddr>) which prerents this deice from
being polled when an SRQ is encountereou ¥an ma& as may of these calls as
you like.

You can set the globahriables ibDebg and ibSrgDelig at ay time to \alues other

than zero in order to generate dghmessages, although | doubt thatthee really
useful to someone who has not studied the source code carefully (or written it).
WARNING: this slavs davn the drver remarkably!

Other \ariables that may be set in the startup file are listed in S&tdamm pagd 3.
TherpcTimeout is a special thing: you can treat itdilan intger \alue (specifying only
seconds) from the command line or startup file.

Old Device Support If you want to use old déce support modules written for the N11014/BitBuession
of the GPIB dwer, you hae to remember:

1. The link numbers ne have a slightly diferent meaning: Although in both
versions a link number identifies a GPIBstsgment, the ditrence is that in
the old \ersion it vas the equal to card number in the 10C (probablalaev
between 0 and 3) whereas in thevneersion it is the local part of the IP
address of theajavay, and so can be gmumber between 0 and OxFER@u
must probably change your database definitions accordingly

2. Be careful if deice support calls the dwer directly or if it uses th@PIBCNTL
command (sedevCommonGpib.h). This can lead to desastérnot done with
extraordinary care and kiadedge - of GPIB as well as the .

In contrast to an earlierevsion of this drier, old device support modules in general
do not need to be changed.

5 Release Notes

This chapter xsts solely in order todep track of the main delopment path. The
documented changes are neither complete nor particularly reliable becausavéhe
mostly been written in retrospectiorolycan ignore them completely without loosing
ary vital information, especially if you use this package for the first tinmmeaytbe of
interest for people who upgrade from earliersions.
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5 Release Notes

5.1 Release24.a

This is a lng-fixed \ersion of 2.4.
The startup message of thever naw correctly reports ‘release 2.4.a’.

The two Makefile.Vx have been cleaned up. Th@o longer contain th&SR_INCLUDE
+= Xy, because this is not necessary 4op> environments created with the neest
version ofmakeBaseApp.pl.

| copied the fies in d#CommonGpib (detected and corrected by Marty Kraimer in
the EPICS baseevsion): the results of thescanf calls are now tested aginst==
instead of=0.

The claimed compatibility to old size supports &s violated in tw places:

» Several#include statements were missing.
 The structure tagmaTimeout in struct devSupParms was changed ttmeout.

Both hare been fird, the first by including all necessary header files irgid&pib-
Interface.h and devCommonGpib.h, the second by addingdefine dmaTimeout timeout to
devCommonGpib.h.

The re-init procedure had aveee g that caused most records to hang with
PACT==TRUE after a re-initialization. This as fixed by issuing anoutstanding call-
backs with a dummy returralue before re-initialization (in addition to emptying the
work queues; see functidLinkTask).

5.2 Rdease24

Most of the changes concern SRQ handling. A number of deeply hiddsnhiae
been found by Peter Miiller from the PTB. He also helped a great deal in testing, ana-
lyzing the problems and finding solutions.

The general problem has been to use the VXI-11 function read_stb for serial polling.
This call is seriously flaed and should not be used. Instead, | went back to the good
old method already present in Jinah's old drier (i.e. do the ‘send SPE, read
devices, send SPD'ycle by simply using writelbCmd and readlb). After correcting
this, other errors (actually errors in the VXI implementation of the RPC calls) that
were maskd before, appeared. These were corrected (@ked around) by inserting
additional UNL and UNT commands into the read and write functions, wdretfey

were missing.

Maybe support for additional record types (mbblio]Direct) has already been added in
an earlier release. Camemember thab@ctly.

Complete reision of the documentation (p®, including puge of all the obsolete
stuff (the old remnants caused more confusion thawigrg ary help). | lept the old
release notes, thoughytd rearranged them a bit.

5.3 Rdease?2.3

Initialization again

Many things hae changed from release 2.0 to release 2l3ry’'to summarize them:

First, the initialization has been changediagA deice link is nav created for eery
possible deice address on a link on the first calldteGpib.ioctl(IBGENLINK). This has

been done in order to prepare for a unification of all the GPiRmdrthat is werdue

and should be done by the end of the year 1999. As a result, the dynamic initialization
feature of release 2.0 became to gdgpart - nt not completely - obsolete.
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5 Release Notes

Other Driver Changes

Device Support Library

On the other hand, a problem that had already been edserearlier ersions vas
now no longer tolerable: If a lot of links ¥ been created and then the 10&@sw
rebooted, the @favay sometimesdiled to create some of the thewénks because it
erroneously thought that the old ones were stlidv (error VXI_NORES = no
resources left). No possible timeout configuration of titerny seemed to savthe
problem. Furthermore, due to the idiotiayvin which VxWbrks males a reboot (the
netTask is alvays shut den before ap other task) it is not possible to install a reboo-
tHook to clean up things.

The only vay out of the trouble &s to reset theadewvay before initialization. This has
been done by opening a telnet seickport 23) to the atevay and automatically
inserting ‘reboot\g\n’. After that, we vait 5 seconds and then proceed. Mark that this
is also done on re-initialization (see “Re-initialization” on pa8g

Mind that it is still necessary to gister &ery single deice with the drer, since
unregistered deices are neer polled (to woid never ending timeout storms during

poll).
First, the code has been thoroughly tested under EPICS Release 3.13.1.

The srgAcknwiledge function is n@ obsolete and has been ramad from the header
file drvGpibinterfice.h as well as the finish function. Pending SRQs aveanounted
for in a much simplerashion (once agn Till Straumann pointed that out to me).

The SRQ polling procedure has beerdixThere are gere lugs in the read_stb RPC
call (no SPD after timeout!!). This call is no longer used. Instead, (serial) polling is
done in the good old ay: SPE, read all gistered deices, SPD. After that as done,

it became clear that a number of/ides completely stoppedonking, after one poll-

ing round. A lot of GPIB analyzing vealed that the RPC call vlee_read and
device_write n@er did sent UNT messages. After adding UNT at ttginiméng of a
read/write operation and UNT+UNL at the endergthing worked fine.

Timeouts are no longer reported on the command line.

The symbol DEB/G must be defined in order for thewedni and deice support library
to generate dely messages.

The ibLink structure is no longer public. There hagendeen a need for this.

The GPIB deice support library has beermaerhauled quite a bit. It does not lookdik
the original one anlonger

Some structure definitions inxd@ommonGpith have changed slightlyThe member
dmaTimeout in struct deGpibParmBlock has been changed to timeout; the members
bug and linkpe hae been remeed from struct hwpvt; the members process and
processPri in struct gpibDpvt Y& been replaced by the member callback; & ne
member timeout as added and link/pe was remeed from struct gpibDpvt. All
these changes should not interfere witisting device supports since tiieare used
only by the dwer and the library

A new GPIB command GPIBIOCTL has been added, see the comment in the header
file.

Read with terminating EOS character ismntully supported, see remarks in the
header file.

A defaultsrq_handler as well as a defiltget_io_int DSET function arexgorted by the
GPIB device support library and may be used byide supports.

Peter Muller from the PTB helped a great deal irudging and error detection. Most
of the improvements wuld not hae been possible without that.

BESSY
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5 Release Notes

54 Redease2.0

Lazy Initialization

Re-initialization

Support for EPICS
R3.13.0.betal1

Miscaleanous Changes

Due to the wark of Till Straumann from the PTB (Fhikalisch-chnische Bundesan-
stalt) the drrer supports lazy initialization. Medevices and een nev gatevays can
now be added at runtime (and not only during ioclnit).

For the EPICS Application Deeloper the main di¢érence is that the initHooks call is
now completely obsolete.df the EPICS system programmer it means mainly that
other drvers (such as motor controllers) may ahliGpib.ioct/(IBGENLINK,...)), even
before drvGpib.init has been called. Semantics of this command inaludes creating
only the link lut no deice connection.

Initialization procedes as folles:

If iocInit calls drvGpib.init before ay other module, the first step of initialization is the
same as before. Additionallthis stage can be jumpeden by immediately calling
drvGpib.ioctl with command parametéBGENLINK. Any further call todrvGpib.init will
be ignored.

The driver functiondrvGpib.ioctl, when called with commatBGENLINK, first checks if
there is already a linlaBk for the gien link numberlf not, the task is created aiodt|
blocks until the task ges thenitSem. If the parameteris NONE® nothing further hap-
pens. If it is a alid GPIB address, the dee link to this address is created by sending
a certain wark request to the linkdsk and takingnitSem which is used here for a sec-
ond synchronization. This request containsva&Start procedure a special callback
that first generates thewdee link and aftenards gves theinitSem, thereby signalling
drvGpib.ioctl that it is finished.

A whole hunch of n& semaphores guarantee datagritg in case a link is generated
at runtime. Mind thalink deletion is not implemented (see also né subsection).

A common problem with pxéous releases as that when due tocernal interfer-
ences theafavay had to be reset (ie turned and on agin) or was disabled for other
reasons, the IOC had to be rebooted also. Theravsinmoechanism inside the vsr
that recognizes ailure of the gtevay by probing the s statusery 10 seconds. If
there are sere timeouts the linkdsk is shut den and no more requests are queued.
The link structures are, tv@ver, not deleted. A special commaiBRESETLNK has
been added to bewgin todrvGpib.ioct!:

IBRESETLNK Reset this link, reinitialize all communication.

It can be (bt does not hae to be) called when the der detected a brek ctevay
connection. It can also be called ay ather time.

Three ne files are included to support betall: lanGjhld and lanGpihIBOBJS
can be used to include thedn into an application, #€ommonGpillIBOBJS to
include the GPIB dece support libraryAll three are installed into <top>/dbd; the
malkefiles hae been changed accordinglyis recommended to install the package
under the ‘share’ directory

In previous releases,very ragistered deice was cleared on initialization (with an
SDC). This could lead to problems with some strangeds that weremhapyy at all
about that. | thne it out. Instead there is aweommand fodrvGpib.ioctl, called

IBDEVCLEAR If the parameter v is the GPIB address of the contrdlen send a
DCL (device clear all devices). If it is a deice address then send a
SDC (selectie device clear).

With this command the application can do an SDC at init time or wkenecessary

5. NONE is defined by VxWirks to be -1.
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