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1.0 Introduction
This document specifies the conventions used for record scanning,  EPICS events,  and IPCS messages.
2.0 References 

1) NSTX-WBS6-AD,  Application Development Environment for CI&C. 

2) EPICS Applications Development Manual,  Marty Kraimer,   EPICS www at ANL/APS.

3.0 EPICS Events 

EPICS events can be generated (e.g. Event record or Calcout record) and cause other records to process (if those records are set to process on “Event”).  The event numbers range from 0 – 255.  Appendix A will be used to keep track of assigned events.

On the IOC,  function scanpel lists all events and records which use events.

4.0 IPCS Messages 

IPCS (inter-process communication system) will be used to have EPICS communicate with other processes (such as MDSplus processes) on the same or different computers.  Appendix B will be used to keep track of assigned messages and unique structures. 

5.0 Event Manager Events 

evtmgr (event manager) will be used to broadcast IPCS events to any and all programs which have 'registered' to listen for the event.  Appendix C will be used to keep track of assigned event names

Appendix A :  EPICS Events

Event Number
Description
Generated by
Comment

11
New Day
ck_gendayEV


12
1 Hz Timer 
ck_gen1hzEV
Active only when NSTX clock inactive

20
SOC – Start of Cycle
ck_gensocEV


21
SOS – Start of Sequence
ck_gensosEV


22
T(-60)
ck_gentm60EV


23
SOP – Start of Pulse
ck_gensopEV


24
T(0) – Start of Discharge
ck_gensodEV


25
EOP – End of Pulse
ck_geneopEV


26
EOC – End of Cycle
ck_geneocEV


27
ABC – Aborted Cycle
ck_genabcEV
an abort prior to shot # commitment (pre SOS)

28
ABS – Aborted Sequence
ck_genabsEV
an aborted cycle  (SOS - SOP)

29
KLC – Killed Cycle
ck_genklcEV
an aborted cycle  (SOP-EOC)

30
PSC – PreSequence Check
ck_genpscEV
issued when PreSequence Check is evaluated/tested.

31
PPC – PrePulse Check
ck_genppcEV
issued when PrePulse Check is evaluated/tested

32
T(-1)
ck_gentm1EV


33
FBL - Fire Beamline
ck_genfblEV
FBL precedes injection by 16 sec

34
NBI - Start NB Injection
ck_gennbiEV


35
NNS - NB Sync with NSTX Clock
ck_gennns


40
Begin PC (FCPC) preshot tasks
(2) pc records
Used for FCPC Local shot cycle and for NSTX Clock cycle (at SOS).

42
Start 908 Acquisition 
cm_908acqnow_EV


50
Read PLC31 Analog Group 1.
??
Allen Bradley scanning of ...

51
Read PLC31 Analog Group 2.
??
... Vacuum System PLC

52
Stop  GDC
gs_gdcStop_EV
nominal T-120.  also from a CALCOUT 

53
Start GDC
gs_gdcStart_EV
nominal T+30

54
Lower Dome Ready for shot
in Db gs_ldgis
around T-8

80
IOC1 1-sec scan on IOC2
ck_scan1Hz_EV
to 'sync' IOC2 with IOC1 1-sec scan

88
Read Thermocouples from digitizer
tc_??
used by tc_therm.st
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IPCS Messages Listing 

Formerly [IPCS Ground Rules Rev 2 : 29JAN99  P. Sichta]

structure ipcsClass (eight shorts)
· majorId = mc_evt  (or decimal 48)

· minorId = -1

· msgType = this will be assigned for each message type.  

· status = 1 (odd) for OK.  Set by receiver.

· seqnum = optional for tracking messages.  Set by sender

· available2 = IPCS message format revision

· available1 = optional

· available0 = optional

IPCS message data
Along with the eight shorts,  an IPCS message can have an arbitrary amount of data,  in an arbitrary format.  

· The format will be specified for each msgType.

· ASCII avoids endian and sizeof problems.

msgType numbering

The most-significant-bit (bit 15) will be used for message acknowledgement (0 from sender, 1 from receiver).  CMD_ACK is defined for this purpose in ~gibney/ipcs/defs.h    .

· Messages which are sourced/sent/initiated by epicsrv1 : 3 – 99 (avoid zero, 1&2 used for testing)

· sourced… by epicsrv2 : 100 - 199

· sourced… by ppcc : 200 - 299

· sourced… by kees : 300 – 399 

· sourced… by birch : 400 – 499 

· sourced… by mel : 500 – 599

· available : 600 - 32767

Sending messages

Messages are sent using ipcs_sendmsg.  There are four arguments to this call :

1. toWhom is the name of the task to which the message is being sent.

2. pointer to the ipcsClass structure

3. optional pointer to data (or NULL)
4. optional number of bytes in data (or 0)
Replies to messages

· There are at several ways that a receiver can reply to a (sent) message.  The following should be used.

1. ipcs_returnmsg

This will return the original message to the sender.  To inform the sender that the message was received :

1. the received ipcsClass structure should be copied to a local structure,  

2. the ipcsClass.msgType bitwise-OR’ed with CMD_ACK (bit 15),  

3. ipcsClass.status set = 1,  

4. send using ipcs_returnmsg.

· After a reply,  the sender should delete the original message using ipcs_deletemsg(msgID).  

Note that if the receiver is down and therefore does not reply in a few (10-20?) seconds, the message will be returned unacknowledged.  There is no “queue”.

Receiving Messages

When receiving a message from another computer node, the following line must be included following the ipcsInit call:


sts= if (sts & 1)  sts = cell_reg();

Message Definitions

If a field is not listed,  it is not used by the message type,  or it is fixed per the ground rules.

msgType = 3

Title
NSTX Clock Event Configuration

Originating subsystem
EPICS : NSTX Central Clock

msgType
3

status
Receiver to set to 1 if OK

seqnum
Sender uses range 1 - 1000.

Receiver should return seqnum

available2
Message format specifier :

· if = 0 : invalid format 

· if = 1 : initial message(data)format

available1


not used

Data

data pointer *char


Space-delimited ASCII :

(all times relative to SOD) 

· SOC_time_value(float) 

· SOS_time_value(float)  

· SOP_time_value(float)  

· TplusC_time_value(float)  

· TplusD_time_value(float)  

· EOD_time_value(float)  

· EOP_time_value(float)  

· EOC_time_value(float)

  




msgType = 4

Title
Engineering 908 Digitizer Data File Ready

Originating subsystem
CAMAC 908 Digitizer Data Management

msgType
4

status
Receiver to set to 1 if OK

seqnum
Sender uses range 4000 - 5000.

Receiver should return seqnum

available2
Message format specifier :

· if = 0 : invalid format 

· if = 1 : initial message(data)format

Data

data pointer *char
· char* (absolute pathname of file)

msgType = 5
 General FORMAT

Title
Engineering Parameters

Originating subsystem
EPICS Parameter Acquisition 

msgType
5

status
Receiver to set to 1 if OK

seqnum
Sender uses range 5000 - 6000.

Receiver should return seqnum

available2
Message format specifier :

· if = 0 : invalid format 

· if = 1 : initial message(data)format 

· if = 2 : July, 2000 format 

· if = 3 : September, 2000 format

Data

data pointer *char
Space-delimited ASCII :

· ASCII date/timestamp 

· Number of Parameter Sets

· Set_1 Quality (0=OK, 1=bad)

· Set_1 Parameter Count 

· Set_1, Parameter_1 

· Set_1, Parameter_2

          etc ......

· Set_1, Parameter_n

· Set_2 Quality (0=OK, 1=bad)

· Set_2 Parameter Count 

· Set_2, Parameter_1 

· Set_2, Parameter_2

etc ......

· Set_2, Parameter_n

· Set_n Quality (0=OK, 1=bad)

· Set_n Parameter Count 

· Set_n, Parameter_1 

· Set_n, Parameter_2

etc ......

· Set_n, Parameter_n



Specific Parameter Sets 

MESSAGE

FORMAT SPECIFIER = 1  (October 1999)
Set 1  for HHFW: 

· Position of Stub#1 at T(0) 

· Position of Sretcher#1 at T(0) 

...  etc ...

· Position of Stub#6 at T(0) 

· Position of Sretcher#6 at T(0) 

Set  2  for CHI: 

· continued on next page ......



msgType = 5 (continued from previous page)
Specific Parameter Sets 

MESSAGE

FORMAT SPECIFIER = 2

 (July 2000)
Set  2  for CHI: 

· PE-106 Prefill Pressure [Torr]

· PE-106 Sample Timestamp [ASCII] 

· AV119-122 Trigger Time [millisec rel to T(0)] 

· AV123 Trigger Time [millisec rel to T(0)]

· Lower Dome Gas Type [ASCII]

· Lower Dome Operating Mode  [ASCII]

· Lower Dome PZV4 Time Breakpoint #1 [sec rel T(0)]

    ... etc ...

·  Lower Dome PZV4 Time Breakpoint #15 

· Lower Dome PZV4 Voltage Breakpoint #1 [volts]

    ... etc ...

·  Lower Dome PZV4 Voltage Breakpoint #15 

· AV123 air-line pressurization delay  (millisec) 

· Delay  to move gas thru PZV4 delivery lines (millisec)

Specific Parameter Sets 

MESSAGE

FORMAT SPECIFIER = 3

 (September 2000)
Set  3  for NB: 

· NB1 Calorimeter Position [TRANSIT,OUT,IN,ERROR]

· NB1  Master Accel Delay [millisec]

· NB1A Accel Delay[millisec] 

· NB1B Accel Delay[millisec] 

· NB1C Accel Delay[millisec]

· NB1A Accel Gate Duration[millisec] 

· NB1B Accel Gate Duration[millisec] 

· NB1C Accel Gate Duration[millisec]

· NB1A Data Analysis Control [ON,OFF] 

· NB1B Data Analysis Control [ON,OFF] 

· NB1C Data Analysis Control[ON,OFF]



msgType = 6

Title
Engineering Daily Historical Trending Data File Ready

Originating subsystem
EPICS Historical Trending Data Management

msgType
6

status
· Send immediate reply with status = 1.

· Send a separate, new message (type 304??) when data written to kees’ RAID.

seqnum
Sender uses range 4000 - 5000.

Receiver should return seqnum

available2
Message format specifier :

· if = 0 : invalid format 

· if = 1 : initial message(data)format

Data

data pointer *char
· char* (absolute pathname of file)

msgType = 301  ***NO LONGER USED ***
Title
NSTX Vessel Thermocouples

Originating subsystem
KEES

msgType
301

status
Receiver to set to 1 if OK

seqnum
Receiver should return seqnum

available2
Message format specifier :

· if = 0 : invalid format 

· if = 1 : initial message(data)format

available1


not used

Data

data pointer *char


Space-delimited ASCII :

· Module scan rate (int,  seconds)

· Sample Timestamp HH:MM:SS (string)

· Module_1 CAMAC Logical Name (string)

· Module_1, Temperature #1(float, degrees Celsius) 

· etc....

· Module_1, Temperature #16

· Module_2 CAMAC Logical Name (string)

· Module_2, Temperature #1 

· etc....

· Module_2, Temperature #16

etc...

· Module_8 CAMAC Logical Name (string)

· Module_8, Temperature #1 

· etc....

· Module_8, Temperature #16



msgType = 302

Title
HHFW Optimum Tuner Positions

Originating subsystem
KEES

msgType
302

status
Receiver to set to 1 if OK

seqnum
Receiver should return seqnum

available2
Message format specifier :

· if = 0 : invalid format 

· if = 1 : initial message(data)format

available1


not used

Data

data pointer *char


Space-delimited ASCII :

· Stub #1 Setting (cm)

· Stretcher #1 Setting (cm)

· Stub #2 Setting 

· Stretcher #2 Setting 

        etc ....

· Stub #6 Setting 

· Stretcher #6 Setting 
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Rev. 1  28JUL99  Added Tminus1

Rev. 2  01FEB00  Added FBL & NBI

Event Mgr event names

Event Name
Description
Source machine

nstx_soc
NSTX Central Clock event SOC
epicsrv1

nstx_sos
NSTX Central Clock event SOS
epicsrv1

nstx_tminus60
NSTX Central Clock event T(-60)
epicsrv1

nstx_tminus1
NSTX Central Clock event T(-1)
epicsrv1

nstx_sop
NSTX Central Clock event SOP
epicsrv1

nstx_sod
NSTX Central Clock event SOD
epicsrv1

nstx_eop
NSTX Central Clock event EOP
epicsrv1

nstx_eoc
NSTX Central Clock event EOC
epicsrv1

nstx_abc
NSTX Central Clock event ABC
epicsrv1

nstx_abs
NSTX Central Clock event ABS
epicsrv1

nstx_klc
NSTX Central Clock event KLC
epicsrv1

nstx_fbl
NSTX Central Clock event FBL
epicsrv1

nstx_nbi
NSTX Central Clock event NBI
epicsrv1
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Starting IPCS & Event Mgr

Note that these task should normally occur during epicsrv1 boot time as part of startup scripts.

Also,  they may be started from medm display CH01.

To START IPCS on epicsrv1 :

13APR99

P. Sichta
=============================================

/opt/ipcs/etc :ipcs.start
Do you want to start IPCS? (y or n, default: y) 

ipcs.start: ./getanswer: not found

/opt/ipcs/etc :DLOG by GRANDPA: 08:31:35 04/13/99
Common created, size = 0x40000.
DLOG by GRANDPA: 08:31:35 04/13/99
Common initialized.

/opt/ipcs/etc :ps -al | grep grandpa
8 S 1002 3101 1 0 41 20 50903328 278 5008618e pts/1 0:00 grandpa
/opt/ipcs/etc :


To START event mgr on epicsrv1 :

13APR99

P. Sichta
=============================================

cd  $PPPL_RES/evt : evtmgr &

To verify the evtmgr is working on epicsrv1 :

13APR99

P. Sichta
=============================================

On epicsrv1,  window 1 :
/usr/gibney/PPPL_RES/evt :usrtest
Enter ['']:  request ck
  Event 'ck'  sts=1

Enter ['']:  wait ck,
On epicsrv1,  window 2 :
/usr/gibney/PPPL_RES/evt :declare_evt ck 101
ELOG by 03260_unknown: 09:07:09  04/13/99

reached u_exit_handler with 1 sig

/usr/gibney/PPPL_RES/evt :

On epicsrv1,  window 1, OBSERVE :
  ** Event 'CK' for shot 101

On epicsrv1,  window 1, to exit usrtest :

Enter ['']:  exit
/usr/gibney/PPPL_RES/evt :








