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IRMIS/RDB Workshop

Workshop on relational databases in EPICS control s  ystems in
general, with focus/emphasis on IRMIS.

General awareness/acceptance/demand for RDB technol  ogy in
EPICS control systems has increased dramatically in the recent
past.

~ 40-50 attendees, huge increase since the kickoff =~ meeting, 2005.

IRMIS now installed/being used/modified in a number of
laboratories, including:

- SNS

- SLAC

- APS

- BESSY
- TRIUMF
- CLS



IRMIS - Introduction

Integrated Relational Model of Installed Systems

‘connection-based’ approach to modeling the accelerator and its
control system

- integrated ‘system’ coverage of software, hardware and cabling

Collaborative approach

Goal is to provide re-useable relational database and application
frameworks .

Inter-laboratory approach strengthens the underlying database
and application structures.

The ‘EPICS’ model is used throughout — sophisticated high level
tools are developed, but the user always maintains the ability to
look ‘under the hood’

Site-neutral (and RDBMS agnostic).
Minimalist approach, locally extensible.



PV Schema

» PV crawler populates RDB (off-line) from ioc st.cmd
information (emulate ioc load process)

v_ insists on a certain discipline in ioc s/w organizati on

» full (cross-10C, soft IOC) coverage. Allows viewing system-
wide control system logic, fully macro expanded.

e time stamp - the crawler provides a snapshot of the entire set
of operational EPICS databases and their database d  efinitions
each time an 10C reboots.

» channel access clients (more on this later)

* no type-specific code or schema structures

v’ the crawler ‘discovers’ new record types from the in stalled
EPICS database - no code/schema changes

* invites sending IRMIS query sets to VDCT <nonlOCc entric >
to analyze inter-10C logic.



Philosophy

* Integrate IRMISBase data with SNS data

e Use the XAL framework whose look and
feel most SNS users are familiar with

« Simple RDB interaction through POJOs
and database views to adapt IRMIS to SNS

e Tailor functions to SNS users

« But make Ul configurable for anyone
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Map Links

[& PV Browser - Untitled_pvs*

Edit View Window Help
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5 CF_CU:CF_alarmTempl Red:5ts]|
¢ & CF_CUCF_slarmTemplRed:Sts
CF_CLEAHU_Alarmactive Red:Sts
CF_CLECHW_Alarmactive Red: Sts
CF_GILEEXH_Alarmactive Red: Sts
CF_CILEPWESS_alarmaActiveRed: Sts
CF_GLEPW_AlarmactiveRed: Sts

WP CF_CLICF_AlarmaActiveRed.Sts

o= CF_ClhAHU AlarmactiveRed Sts

o CF_CLECHW_AlarmactiveRed:Sts

o CF_CLIEXH_AlarmactiveRed: Sts
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CF_CLUPYSS_AlarmactiveRed: Sts
CF_CUPYW_alarmactiveRed:Sts
WP Cr_cuUCF_AlarmActiveRed: Sts
CF_CUCF_alarmTemp2ZRed:Sts
_CLEHW_30G4022_|L Red:Sts
CF_CLEHW 04022 _LLRed:Sts
CF_CUHYWY 3L SHE01 DRed:Sts
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| system Record Type
Ay Ay
CCL aai
(CF aao
CHL ab1794IE4X0OE2
CTF | | lan17o41ER |
Crvn > iBmLn > lah17941T8 et

) Match Any (& Match All

Reset || Search || cancel

EEE w8 Q|

“ICF_CU:AHU_XX2352A_LLGreen:Sts
- CF_CU:AHU_XX2352A_LLRed:Sts
“[CF_CU:AHU_X¥2400_LLGreen:Sts
“fCF_CU:AHU_XX2400_LLRed:Sts

I CF_CU:AHU_XXNE2050AGreen:Sts
[ CF_CU:AHU_XXNE2050ARed:Sts

I CF_CU:AHU_XXNE2351Green:sts
CF_CU:AHU_XXNEZ2351Red:Sts
ICF_CU:AHU_XXNE2352Green:Sts

| CF_CU:AHU_XXNE2352Red:Sts
“JCF_CU:CF_AlarmActiveRed:Sts
-|CF_cu:cF_alarmactiveYellow:Sts
JJcF_cu:cF_alarmTemp 1Red:Sts
“JcF_cu:cF_alarmTemp TYellow:Sts
:JCF_CU:CF_AlarmTemp2Red:Sts
“JCF_cu:cHW_AlarmActiveRed:Sts
SJCF_cu:CHW_AlarmActiveYellow:Sts
JoF_cu:cHw_AlarmTempiRed:Sts

SJCF_cu:CHW_AlarmTempdRe
NCF_CL:CHW AlarmTempSRed:Sts
SleF_cu:cHw_%4100_LGreen:Sts
SJCF_CU:CHW_X¥4100_LLGreen:Sts
JCF_CL:CHYWY XX4100_LLRed:Sts
leF_cu:cHw %4 100_LRed:Sts
SJCF_CU:CHW_XX4601_LGreen:Sts
SJCF_CL:CHW_XX4601_LLGreen:sts
SICF_CU:CHW_XX4601_LLRed:Sts
SloF_cu:cHwW ¥¥4601_LRed:Sts
“lCF_cu:cHw_XXRMP01Green:sts
SJCF_CU:CHW_XXRMP01Red:Sts
SCF_CL:CHW_MAXRuptureGuardGreen:Sts

PV CF_CLUECF_AlarmaActiveRed: Sts
S [Type: calcout

OC: cfics-ioc-cfce

Boot Date: 057242006 00:00:00

“DB File: fadefepicsfiocTop/R 3.1 4. TICFDevelidfCECC.Alarms.db
Field I Field Value Frobe
WAL 0.0
i EEET 1 second 5
CALC ABINCIDIE ABICIDIE
CINPA CF C F AlarmTemplRed:Sts [CF_CLECFE_AlarmTempl Red:Sts NEP MMS
INPE CF F_AlarmTemp2Red:Sts |[CF_CLECFE_AlarmTemp2Red:Sts MPP MMS
MNP CF CuH A0 LERed Sts CF_CUHW_>34022_ | Red:Sts MNPP MNMS
IMPD CF CL 40 LLRed:Sts  |[CF_CLEHWY =04023 LLRed:Sts MPP MNMS
“|INPE CF_ClLiH Hl SHB891 0Red: Sts  |[CF_CLIHWY _MXLSHEB910Red: Sts MPP MMS
HIH 1 1.0
SHHSY AR 2

5385 Records, 1 Selected
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Probe multiple PV’s

[& OV Broweer < Uneiied e

File Edit View wWindow Help

FEIEY
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“& PV Browser -

Untitled.pvs

le View VWvindow Help

Type: ai
OC: Fing-ps-ioc

v HEET_Mag PS_DCHSIO0!

Boot Date: 05/15/2006 00:00:00

PW: HEBT_Mag: PS_DCH30W
Tyvpe: ai

10C: ring-ps-ioc

Boot Date: 05,1 5/2006 00:00:00

DB File: /adefepics/ioc Topd/RE.1 4. Ffmagnets/R2-6-9fringMag/db/psc-ring-ps-inc1.db DB File: fade/epicsfiocTop/R3.14. Fimagnets/R2-6-AfringMag/dbfpsc-ring-ps-iocl . db
Field 1T Field value FProbe Figld 1D Figld vWalue FProbe
AL 1.5182402 AL 0.002811704362804382
DESC mMeasured Current Readback heasured DESC “oltage Readba. . [Woltage Readback
SCAn 1 second L] SCAR 1 second 9
DTYP PSC = DTYP PSC a
FLIMNE HEBT MagPS DCHIOCOF WA HEBT hMag [ #4553 @ADCC |#C4 53 @alDcs
{1 5 #4553 @D CE #4523 A PREC 2 2
2 3 EGUF 3.500000e+01 35.0
Z2000000e+01 Z0.0 EGLUIL -2.500000e+01 -35.0
-2.000000e+071 -20.0 HOPR 3.500000e+01 35.0
Z2000000e+01 20.0 |LoPR -2.500000e+01 -35.0
-2.000000e+071 -20.0 ADEL 3.500000e-01 0.35
1.000000e-01 0.1 MDEL 3.500000e-02 0035
2000000e-02 0.0z HIHI 2. 800000e+01 280
1.600000e+01 16.0 HIGH 2.100000e+01 21.0
1.200000e+01 12.0 LOWY -2.100000e+01 -21.0
-1.200000e+01 -12.0 LOLO -2 800000e+01 -28.0
-1.600000e+07 -16.0 sSMoQg 8.000000e-01 0.8
8.000000e-01 08 HYST 7. .ooo000e-02 007
4 000000e-02 0.04 EcGU olts olts
1.000000e+00 1.0 LIMR LIMEAR 2
0.000000e+00 oo HHSYW A JOR 2
Amps Armps HEY [NTelz] 1
LINEAR 2 LS IMNOR 1
mMAIOR 2 LLSW nAIOR 2
MIMOR 1
hlIO R 1
[P ) z

HEBT_Mag:PS_DCH28:FPL_IDmp_sw_jump_status

HEBT_Mag:PS_DCH28:FPL_IDmp_swmask
HEBT_Mag:PS_DCH28:FPL_IDmp_swmask_set

HEBT_Mag:PS_DCH30:0l
HEBT_Mag:PS_DCH30:0T

<]

vl |3

LEn
LLSY

Wit

[MaloR

(33020 Records, 2 Selected

UT-BATTELLE

OAK RIDGE NATIONAL LABORATORY

U. S. DEPARTMENT OF ENERGY
EPICS Collaboration Meeting, June 12, 2006

AT

SPALLATION NEUTRON SOURCE
L 4 \

“1

7



Export to .db file

File Edit Wiew Window Heip

4

Py |

Systemn
Ring
SCHE
iscL

Record Type

SCMB

e

SCV
Src

2 Match Ay

Sawve In: ||j My Documents

[ My Downloads
(L

= mEE=a]

SCL_Mau:PS_QDOZWWF
SCL_Mag:PS_QDOZ:IErmWE
SCL_Mag:PS_QDO0Z:E_Set
SCL_Mag:PS_QD02Z:cSplineBtol
SCL_Mag:PS_0OD02:1_Set
SCL_Mag:PS_QDO02:cSpl
SCL_Mag:PS_QD02:cSplinettoBrdbk
SCL_Mag:PS_QD0Z:E
SCL_Mag:PS_QD02:FPL_LDmp_mpsx_Ilo|
SCL_Mag:PS_QDO2:FPL_LDmp_enable_s
SCL_Mag:PS_QD0Z:FPL_LDmp_swmask|

] My Music

] My Pictures

[ My Received Files
] MY SOL Scripts

T My Videos

[ Pocket_PC My Documents

[ Snaglt Catalog
[ Wwebshots Data

[ ¥Webshots Imported Collections

[ Untitled_pws

4]

>

File Hame: |Untitied o

Files of Type: |

|Supported Files

ab1704IE4X0OE2
ab17041ES
> lab17941T8

Reset

|[ searen ||

Fsclps-ioct.db

Probe

5304198544198

It in Armp

b MagPS_ QD02 cSplineltoB

SCL_Mag:PS_QDOZIFPL_LDMp_sSw_Jump_swaws

SCL_Mag:PS_QDO2:FPL_LDmp_raw_chan_:

status

SCL_Mag:PS_QDO02:FPL_LDmp_chan_status
SCL_Mag:PS_QD0Z:FPL_LDmp_input_status I

SCL_Mag:PS_QDO0OZ2:IFPL_LDmp_cable_status 1

SCL_Mag:PS_QDO2:FPL_LDmp_mm
SCL_Mag:PS_QDOZ:FPL_LDmp_reset

SCL_Mag:PS_QDOZ:IFPL_LDmp_swmask_set

SCL_Mag:PS_QD0O2:FPL_LDmp_enable_out

SCL_Mag:PS_OD02:FPL_LDmp_fault_counter

SCL_Mag:PS_QDOZ:FPL_LDmp_ifaults
SCL_Mag:PS_QDOZ:FPL_LDmp_raw_faults
SCL_Mag:PS_QDO2:FPL_LDmp_calc_faults

SCL_Mag:PS_QDO02:FPL_LDmp_fault_limit_out
SCL_Mag:PS_QDOZ:FPL_LDmp_fault_rate_out
SCL_Mag:PS_QDOZ:FPL_LDmp_fault_bypass_out
SCL_Mag:PS_QDO2:FPL_LDmp_errorCodeString

SCL_Mag:PS_QD0Z:BbookToAlrmLmt
SCL_Mag:PS_QD0Z:mpsAlarm
SCL_Mag:PS_QD03:Rmt
SCL_Mag:PS_QD03:B_Book
SCL_Mag:PS_QD03:B_Set
SCL_Mag:PS_QD03:cSplineBtol

SCL_Mag:PS_QD03:1_Set

Save || Cancel | o
4730
0.0

]
I 1 2
HiSY PN 1
o= MIMNOR i
LSV MAJOR 2
FIRI ES 7

5822 Records, 2 Selected

™ [5] tnbox - Micreseft Cut... || 4 Ask Tom Home - Mozil..

" o FPICS@SNSDBIPROD

|| &2 rdbeore @ics-acdt-srv...

" |53 EPICS 2006

|| 81 xaL Py Browser.ppt

|| 2 Pv Browser - Untitied....
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ROCS: Sources of Data

 Data are stored in RDB
— SNS Oracle database

* Ways to add data to SNS RDB:

— IRMIS Crawler

— JERI (online editable reports system)

— Single task crawler type programs

— Online editable reports (ROCS)

— XAL Framework

— Spreadsheets loaded by SSLoader.java
— Manual loads and updates

OAK RIDGE NATIONAL LABORATORY ﬂZSNS
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Example 1: 10C Configuration Details
* Purpose:

— Provide 10C configuration information in fast to ac cess and
easy to analyze form

e Data source:

— Startup.cmd, bootline, st, ioclInfo files, db and dbd files

e Saving data to Oracle:
— IRMIS crawler

http://ics-webl.sns.ornl.qov:1982/reports2

d 1f4§ PSP TTam—eras B o L A ke ts 551 X
ROCS: I0C Configuration

cmd, db, IRMIS
dbd files Crawler  |rvis RDB SNS RDB (Oracle)

Details report at Con ﬁl
OAK RIDGE NATIONAL LABORATORY  Systems websi SNS
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Example 2: 10C Alarm Logs

e Purpose:

provide alarm info in such a form that is easytoa  ccess and
convenient to analyze

e Data source:
The latest alarm log files from EPICS alh

et Vo oot 1ot st L&
= . 0= 0 RE 6| m foe Gl 5 - UES
» Saving data to Oracle =
[ ] Google =l| [Clzeach « |69 Rt Diztioced | chock « X sk« Jeorl edostons &
. AN W Cantrol Systems Group
FromAlarmLogToOracle.java B
g .J LS CVS Browser hannel 22 ELog | SNS Loghook i
me | ORNL | SNS | Project Site | x|
oHome || Reports Online for Control Systems I
showsandBuoms 10 0 Logs
o Safety “
@ Software # PV Name Description Date and Time  |VAL STATUS SEVERITY | <
.Emm"l! and 1 |PPS_HEBT.PLC_C.Chmk207Trip|Chmk207_Trip Calc|2006-03-30 11:13:10.0{0 INOT_CONNECTED|ERROR
Ne kit 2 |PPS_HEBTPLC_C:Chmk207Trip |Chmk207_Trip Calc|2006-03-30 11:14:570/0  |NO_ALARM NO_ALARM
Infrastructure 3 |PPS_HEBT:PLC_C:Chmk207Trip |Chmk207_Trip Calc|2006-03-30 12:23:59.0/0  |NOT_CONNECTED|ERROR
Sub y 4 |PPS_HEBT:PLC_C:Chmk207Trip| Chmk207 _Trip Calc|2006-03-30 12:25450{0  [NO_ALARM NO_ALARM
o Hardware 5 PPS_HEBT:PLC_C:Chmk207Trip| Chmk207_Trip Calc|2006-03-30 1228:31.0{0  [NOT_CONNECTED |ERROR
6 PPS_HEBT:PLC. CChle07Tr<p (Chmk207 _Trip Calc |2006-03-30 12:30:18.0/0  |NO_ALARM NO_ALARM
oPeaple [7”[PPS_HEBT:PLC_C:Chmka07Trip | Chmk207_Trip Calc|2006-03-30 17:32.190[0 _|NOT_CONNECTED |ERROR
oConferences and || [57[PPS_HEBTALC_C.Chmi07Trip | Chmlk207 Trip Calc | 2006-03-30 17.3346.0/0|NO_ALARM NO_ALARM
w Sh]lls 9 |PPS_HEBT.PLC_C.Chmk207Trip|Chmk207_Trip Calc | 2006-04-06 11:41:39.0|0 INOT_CONNECTED|ERROR
.n'het."us md 10|PPS_HEBT:PLC_C:Chmk207Trip | Chmk207_Trip Calc|2006-04-06 11:43:37.0/0  |NO_ALARM NO_ALARM
* _f |11|PPS_HEBT:PLC_C:Chmk207Trip|Chmk207_Trip Calc|2006-04-21 10:31:34.0/0  |NOT_CONNECTED |ERROR
T h I t t 12|PPS_HEBT:PLC_C:Chmk207Trip| Chmk207_Trip Calc|2006-04-21 10:31:41.0{0  [NO_ALARM NO_ALARM
e a eS 13|PPS_HEBT:PLC_C:Chmk207Trip| Chmk207_Trip Calc|2006-04-25 16:46:54.0{0  [NOT_CONNECTED |ERROR
'14 PPS_L HEBTPLC CChle07Tr<p Chmk207_ T"p Ca\c 2006-04-25 16:48:280{0  [NO_/ AU\RM NO_ALARM
alarm log ohn o

Crawler type ROCS IOC Alarm Log

Eglsgrsomlh java program SNS Oracle DB report at Control Syste
a website {iZSNS

OAK RIDGE NATIONAL LABORATORY
UT-BATTELLE
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How to define an AOL...

How do we
store all this

..Let’s start with LINAC RF Switching Control System example information in

an AOI
The PLC had Touch Screens 2
with built-in logic for User ACIS database:
Interface Control The PLC communicated

S with other "AOIs"

STATUS

. First Thgr‘e was a PLC'for' LINAC Interlock
controlling the RF Switches L1, L2 and L3 PLCs
ITS

BEAN
PERNMIT

LLRF
Trigger & Interlock
System

MEDM displays monitored RF
switch positions

LINAC Haveguide Suitches

Then along came request for remote
control from the Main Control Room -
MEDM displays with built-in logic

~| rftopdisplay.adl el

LINAC RF SWITCHING CONTROLS

CONTROL STATE | [ &N | [ WODE |
RUNNTNG [ RG2 | [ _NORWAL |
} [_REQUEST STATUS ]
> B | NO REQUEST |
REQUEST

REMOTEI

CONTROL

GRE B9/05/2685




Example AOI Marked Up st.cmnd File

# Absorber Databases
#dbLoadRecords ("vpApp/absDb/H20-xx-FlowPres.db", "SECTOR=05, NODE=18")
#dbLoadRecords ("vpApp/absDb/H20-xx-FlowPres.db", "SECTOR=06, NODE=20")

#<aoi aoi_name="aoi_sr_absorber_ water_s5">

dbLoadRecords ("vpApp/absDb/DL250stat.db","name=S05:H20:PLC,addr=L1 N20 P1 S1")
dbLoadRecords ("vpApp/absDb/PlcVersionInfo.db","name=S5VP:H20:PLC,addr=L1 N20 P1 S1")
dbLoadRecords ("vpApp/absDb/H20-xx-FlowPresOdd.db","SECTOR=05,addr=L1 N20 P1 S1")
dbLoadRecords ("vpApp/absDb/H20-xx-FlowPresEven.db","SECTOR=06,addr=L1 N20 P1 S1")
dbLoadRecords ("vpApp/absDb/H20-SECTOR-PW-SH-Temp.db", "SECTOR=06")

#</aoi>

dbLoadRecords ("vpApp/facilitiesDb/Ambient-SECTOR-Temp.db", "SECTOR=05, NODE=18")
dbLoadRecords ("vpApp/facilitiesDb/Ambient-SECTOR-Temp.db", "SECTOR=06, NODE=20")



AOI
Viewer

AOQI Search Criteria

Include Relatives

AOI Narme ;;;g;m‘ Machine PLC Ioc Cagnizant Criticality  Keyward Py
|aoi_sr_absorher '|;AH— Hl—a— = —a— = —Ar— l—ai— = —an—=]] |
AOISearch | Peset |

2 AOIs Fol

Chilct ani_sr_absorber_water 55

Parent ani_sr_absorber_water

aoi_sr_absorber_water
Futnarm
Putnam
2
WATER
SR

The storage ring aborber water flow AOI provides local control of defining the
operation setpoints for abarber water flow rates via PLCS, interface to the APS
Machine Protection System (MPS) through information provided from the PLCs to
the MPS |atch card

| The storage ring ahsorber water flow AOI grovides alarm setpoints for water flow
rate and monitaring of these flows. This AO| also interfaces to the APS Machine
Protection System (MPS)

storage ring, absaorber, water, water flow
under development

UPC Name

plc_apsorber_s5_water
[Tttt

loc | st.cmd Load Line
dnloadRecords ("vpApp/aksD/HZ0- FlowPresOod.ob®,
"SECTOR=05,30dr=L1 N20 P1 517

P ] dnLoadRecords (“vpApp/absD/H20 w0 FlowPres0od.dh,
H20:05:C1FOpenM I0es5YD | o - topzns adar=L1 N20 P1 S17)

H20:08:C1:FAlk incsvp

URI
fusrflocalfiocapps/adisys/sriahsApp/H20-SECTOR-FlowPIcPanel1 adl
/usrflocaliiocappsiadisys/sriahsApp/absorieriasterPanel adl

URI
http: e 305 a0l goviasd/icontrols/controlsweb/ctistutoralshome parent .ol

| Revision Date _Comment.
2006—01—09 09:30:02 Upgrading sectors 35 and 36 during the AprilfMay 2006 shutdown




PV Clients:

SLAC Workshop 2005 summary

Work breakdown — CA client crawlers

adl,alh — Janet Anderson, APS
SDDS - APS

EDL — J. Sinclair

SNC - R. Chestnut

CA archiver — SLAC

Channel Watcher — M. Zelazny
BURT s/r—T. Birke

CDEV —T. Birke

XAL — J.Patton

CA Security — APS

(excerpt)



What was done and why

« Modified pv_crawler.pl in a modular manner.
— Didn’t write a secondary crawler.
— Needed to traverse boot tree to see current snapshot.
— Needed to look into seq.o files and do macro substitution

 Requirements for DB viewing
— For a given pv, which sequences use it and on which ioc’s.
— For a given ioc, which pv are used in sequences.
— For a given segquence.o file, what pv’'s are used.




Source files delivered

src/crawlers/pv/pv_crawler.pl
— Added SEQ logic to main loop

src/crawlers/pv/PVCrawlerParser.pm
— Two new subroutines

src/crawlers/pv/ISEQCrawlerDBLayer.pm
— New module.

src/crawlers/pv/IREADME_SEQ
src/crawlers/pv/IREADME"SEQ US




IRMIS @ S_LAC Summary

PV part of the schema only so far
Running:

- PV Crawler since late 2005

- SEQ crawler

- ALH crawler

Use PV Viewer and batch reporting
Plans for client config data and Ul



|IRMIS Uses so far

PV Viewer for ad hoc database queries

PV Crawler reports EPICS database and template
errors (-:

Data source for EPICS PV names for SLAC legacy
control system

- formerly dbLoadTemplate and dbReport on
hardcoded lists of template files



View Child Equipments

Welcome to D d Relational Database PRODUCTIO ayan - Microsoft Internet Explorer provided by DLS
File  Edit WView Favorites Tools Help
: @Back S > | |ﬂ @ ,,| ,' Search < 7 Favorites &£ [0~ ,,; . ‘.‘;‘i
| Address | €] hitp:/fserv0001.cs diamond.ac.uk jphplogin/cs_framepage. php ~ | Goo |:Links LR
. Googler | v | |Gl Search - & ¥ |E Popups okay | 4F Check - S autolink - Fd options <
View Child Equipment A
diamond = — ]
DLS Egp Group all i DLS Equipment 1D 5% 15% il
. Eqp Name/Description | 1 DLS Egp Type ID [craTE |
K. Vijavan B : & B — - AR A —— -
DLS Egqp SubType ID __AII o | Manufacturer Serial Number
Manufacturer Name 7_ Manufacturer Model Number Li
_ Subcontract Name i ~ Comments .- -;
Equipment - . — 1
“yMaster Entry ERPICS ID 1§ Curr Location I N
Equiprment Entry Curr Room [ i Curr User [ _V_
Equipment - — = —
Equipment Status Il bl Current Group b |

Wwarranty Expired
Egp ServicesCallik
iew Child Egps
JEquipment Transf

JFault Registration

_|Reports
Help document

_JDetector
[CJChange Password
CJLlogout

The wildcard character "5
may be used in search
options

Sub Group ID

=

Download

[Records 1 to 10 of 49 ]

LDCS00001479

Child Equipments

WMECARD

........ DCS00000070 IPMODULE

LDCs00001493
L DCs00001494
LDCsS00000449
Dbosoooo1iso09
L DCS000054320
LDCsooo01492
L DCS00001523
L DCsS00003310
..DCs00000334
L DCS00000325
L DCSO00000336
L DCsS00003660
.. DCs00001635

1 Hpcsooooisee

. DCS00000071 IRMODULE

WMECARD
TRANSCARD
TRANSCARD
WMECARD
TRANSCARD
WMECARD
WMECARD
WMECARD
TRANSCARD
TRAMNSCARD
TRANSCARD
WMECARD
WMECARD

PESANAnNT TE TRRAGDT T E
|

[l

[Page 1 of 5]

Equipment
Name/Description

IPCARRIER E002
QUADENC 8513
QUADENC 8513

DIo 2001

DIo 8305
STRTHEU 5304

oz PMNIMEZ G5
Al 28201
IPCARRIER B0O0Z
IPCARRIER E002
IPCARRIER E002

PSC PSC-TM
PSC PSC-TM
RSC PSC-TM
10C MYIMMESS00 g
IPCARRIER 2002

ARCASOTT oA

Elma < ELMA EUK 1091320000

Elma < ELMA EUK 10913230000

EEEEEEEEEEEEEE
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CIDB is...

A database-based application that
- Enables us to track the control system hardware (stock, installations)

- Embeds the working practices related to controls hardware distribution and
maintenance (transparency)

- Tries to make our (controls group HW&SW, system developers, other
related groups) lives easier

- Itis limited to the hardware handling, but is able to provide configuration
information (installation hierarchy)

Note: | am not a database expert; | will not show a  ny table diagrams or
other details in this talk. However, details can be obtained from the
developers if wanted.



System view

[CIDE - Sy stem details - Mozilla

 EBle Edt View Go Bookmarks Tools Window Help
4. 2 2 8 81.psi.chind - B =
mack ~ Foman " Raomd Stop Lo "B E ki Ma-seen] £5

7 Z4Home | W Bookmarks (4 Search tools 4 PSI Accelerator Status £ SLS Status 4 Hardware Group Web £ PS| - ACS £ CodeBeamer £ CIDB - Home 4 CIDB test £ PSI AIT :: Index

B intland - CodeBeamer

[ ¥ intiand - CodeBeamer

[ intiand - CodeBeamer

[ 5% CIDB - System details

PAUL SCHERRER INSTITUT

My systems
‘Sustem search

Create a new system

Svstem report

FriMar 24 1828:30.

Controls Inventory Database

2006

in'as Timo Korhonen

Home | Inventory | Systems | Administration | Help | Logout
System details
System information CRATE
[System mame: Responsio ity et
IARIMAVME-BC MIGRATION USER Migraton FaciityMigraton Group
escription:
History: 7
Crate CR156 located at WSLA.38.0.3 "PARTS == PARTS
Additional hardware
psu 16878 empry
Fromt Back
o o -
empty. empty i
0 TRO0
iPQo12 1Po33¢ 1PQ33s 03 Ipsiiz
04 empry
05 empry
06 empry
07 empy
08 empyy
09 empry
10 empy
11 empy
2 empy
13 empy
1

[N

,SA mfo‘i

BN [X tombl ve [iworiistinal i T 7 0

System contents (VME crate)
-nonhierarchical installations
are also supported

le Edt View Go Bookmarks Tools Window Help
o . e -3 3}9 51 hitp://pc558L psl.chyindex.php?section=system_detallasystem_id=19586 ;-;E‘ -
7 4hHome | ‘WbBookmarks (4 Search tools #2PSI Accelerator Status £ SLS Status 4 Hardware Group Web £ PS| - ACS 4 CodeBeamer £ CIDE - Home 42 CIDB test 4 PSI AIT :: Index
& ¥Xinfland - CodeBeamer [ %X inttand - CodeBeamer [ %X intland - CodeBeamer | 5k CIDB - System details |
Front Back
o locaz o
empty empty i
02 TMR039 02 1RO0M
ipcazs
% pouz  poo P34 lbosss e
04 empty 04 empty
05 empty 05 empty
06 empty 06 empty
07 empyy 07 empty
08 empty 08 empty
09 empty 09 empty
10 empry 10 empry
11 empyy 11 empry
12 empty 12 empty
13 empty 13 empty
14 empty 14 empry
15 empty 15 empty
16 empyy 16 empty
17 empty 17 empty
18 empry 18 empty
19 empty 19 empty
20 empty 20 empty
21 empy 2 empty
A, partbelongs to another system
Request part:
Parttype: Date needed (MM/DD/YYYY): Amount:* Comment:
[ Analog 110 =1 [03731/2008 i
T 7 72 (=i Be® "3 J [} DX kombi.tcl ve. | 5 Mozillarbira) - =, i T
L @ @@ rRE ARG EA P2 RN Xomcne [Hvesie o o L Tigog

Request part:
-select part type from a list
-add count & date needed



Status & future

Core functions
- In use since February

- CIDB has already much improved our view of the status, and enabled to
share and distribute the work better

Integrate hardware testing
- Work in progress
Include purchasing information
- Important for ordering, repairs, budgeting, etc.
- In progress, planned by end of June
New applications/modules
- (diagnostics) component calibration management
Connection to / integration with IRMIS?
- The functionality is largely complementary



Components: IRMIS approach

* Minimize the abstraction/modeling in the definition of ‘components’

* Thus, instead of assigning a ‘behavior’ to a magnet (“sextupole
corrector in the LEBT”), in IRMIS a magnet is simpl y a component that
converts a DC electric current into a magnetic fiel d. (ltis
characterized by the number of ports it has, rather than what it does
to the beam.)

* The goal is to have component definitions that are universal in nature.
* "Make everything as simple as possible, but not sim pler."




Component Connections

*The IRMIS schema relates components by how they are  interconnected:
* physically (housing hierarchy)
* logically (control hierarhy)
* power grid (power hierarchy)

» Each relationship type is hierarchical in nature (¢~ ach child has a unique parent in each
hierarchy). The hierarchies are modeled as node/ed  ge graphs (DAGS).

component_rel_type

rel_name component type

name
description

form factor

manufacturer
component_rel e
parent_cmpnt_id
child_cmpnt_id _
logical_order ISa
logical_desc
component_rel_type_id component

component_type_id




Ports and Cables

component type
name
description
form factor
component_rel manufacturer

function

parent_cmpnt_id

child_cmpnt _id

logical_order is a

logical_desc

component_rel_type_id eI

component_type_id

cable
color port
IaCE)r(tela id cmpnt_id
Eort_b_:d é' port_na(;ne
" det t
pint_detail port_order
dest_desc T
1 pin
conductor _
pin_usage
cable_id / signal_name
pin_a_id / oort id
pin_b_id




/) At DS

IRMIS Out of the Box

B Database Access

DDL (SQL scripts for creating IRMIS schema)

 MySQL

 Oracle
Java database access layer (POJO — DAO — Hibernate)
Perl database access layer (minor extension of Perl-DBI)
PHP database access layer (simple OO layer on top of PHP-mysql)
Perl Crawlers

* PV (and SEQ)

* ADL

* ALH

* IOCSR

« SDDS

* Network (switch connectivity)

27



A\ ARGONNE

ATIONAL LABORATORY

IRMIS Out of the Box

B Applications
— IDT — IRMIS DeskTop
« Java/Swing application containing
— idt::ioc, idt::pv, idt::component, idt::component-type, idt::cable,
idt::admin
« Java WebStart support provided
— Demo PHP PV Viewer
— Demo CFW Java application

28
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8.

IRMIS Desktop (not logged in)

File Edit View Login Window Help

itz pas
PV Search
rSystems i—IO'Cs -DB Files | [Record Types ~Other Search Params
1 i = 1
== ldinterlocksStatic.db - || ||lab17F1IFE fot . *
Front-end | loclibpma s - | et P Do
Insertion Device % lioclibpms A (UKL TR & :
Timing | | - leakDetect.db ab1771M Field: | |
R Hasl liTriggerSwitch:db ab1791
BE | {flechez xRVARCStatic.db —!| |abDem ||| value: | |
1 Hnehic3 * allovwed
| [—-an || 1 an [+ al [+] an
Search [C] History Mode
PV Search Results {1478) PV Info
Recnrd Mame [ Twpe Record Mame | Type [[eles ||
L3 DG1Eltr|gElurstF'erSet g oy | L3:DE2:aDelayRerSethd |mkbao lioclic2 |
L3 DG1BrigBurstRateal |ai — _ _ __DBFile(s) I
L3:DG1 BtrinBurstRateS . |ao fnetfhelios/iocappsiR3.13.1 Miodllinac/2linacApp/timingDbidg1 234367 . dat 1%
L2:DG1 Bitriginputtmipsl ai R
L3 DG BitriginputAmpSe. . (ao B bk
L3:DG1 BriginputPol ki Field | Walus [
{|L2:DG1 BdriginputPolSet... |bo MAME =
|L3.DG1BtriginputZBl ki ||| JIIDESC Set Chan A ref %
|L3:DG1BtriginputzSetBO_|bo & filase
L3:DG1EtrigModem]  |[mbhi SCAN [Passive
L3:DG1BtrigMadeSetMO  [mbhbo Fie iz
| L3:DG1 BtrinR atesdl ai FHAS (o '
L3 EtrioRateSetad  |an EVHT o
[La: DG 1 BtrigThrotle e |ealc TSE o
Lz D=z abDelayal ai TSEL 0
La:0G2 abelayReml mhbbi DTvP DE535 Delay Generator (GRIB)
L3.0G2.aDelayRefSelF O fanout DISY 1
LZ:0GZabelayRefSeta [mbbo CISA L
L3 D2 aDe|aYg| S-fr-|-ng|n E SDizs L@D__@_ESC’EIHQIS‘EIJIECCVAL MPF MMS e
L3:DG2alelaySetsD ao et
La:DGEZ:a0utputampal  (ai
Ly DEdatutputtmpSetatiaa : .
L2 DG2 atuiputampSetr O fanout Used By | Field | Tvpe | Wiith Field Walue
Lob e PRl B | |lL3:.DG2:aDelayReml SIOL|mbhi  [L3:DGZ:aDelayRefSetMO. VAL NPP NMS =
L3:DG2aCutputModeSet. . mbhbo ALETMinitToBaseline350 ILMIKS (seq |L3: DGz aDelayRefSeth0 VAL PP MNMS
L3 D2 a0utputofs etad ai T e
L3'D62'a0utput0ﬁset59t. ac- =1
' | [+ PV Clients
App | Field | File | Extra Info
Save/Rest.. WAL thomedheliosfoagData/SCRrequestFiles/LPL.req Enane =
SavelRest  Wal  Yhome/helios/oaoDatalSCRIrequestFiles/LINAC, reg none
SavelRest.. WAL homelheliosfoagDatal/SCRIrequestFilesiL3 reg nu:n[‘ug e
w1 E ot WAL ;.l'net.l’hel|05I|Dcappsiadlsys:’lmach{ngSSﬁ adl | g=L3: DGE Inet.l’hellnsnocappsiadlsysill




Z |RMIS Desktop (not logged in)
File Edit View Login Window Help

idt::component

- OX

-Component Locator

~Housing

@ [E3EIES

~Control

@ BB EN

‘Power

@] BT

SLITLITTY 00 ELTT_TEEE
@ Building 400_Mezzanineg
@ Building 400_Tunnel
@ Building 411 _Gallery
@ Roorm LIMNAC_Gallery_Area#
@@= Roorm LINAC_Gallery_Area#?
@ Roorm LINAC_Gallery_Area#3
AC Panel ERP-J2
@= A Panel ERP-J5
G Rack L3:BC:RA
& Rack L3:BCRAZ
& Rack L3:BC:RAZ
= Rack L3:CorRA
= Rack L3:DL:RAN
= Rack L3:DL:RAZ
B AC Panel L3:EL:S01
E Rack L3:HW.RA
& Enclosure L3:1C1
G Rack L3:10:RAN
@ Rack L3:10:RAZ
9" Wideo Manitor 1
9" Wideo Maonitor 2
DGa3a14a
DG535 18
DG535 22
DiGa3s 23
120%WAC Power StripfQutlet R
@ FFC100 _
24-FPort Light Box _
T2-Port Light Box _
ELFZ100
1200AC Power StripiOutlet virtual
120042 Power StripiOutlet

= WYME S5100-013x ioclibpma
= WYME 5100-013x ioclibpmd
G nWYME 5100-013x ioclibpma
= WYME 16700 DBL ioclic
@ MYME 16700 DBEL ioclic2
D VME Chassis - System 22 Type 1-A _
CTM100 {CTC100y _
@ 10140 0,1
@ GPIB_Link0D
HFE8E480 7
D535 15
DiGa35 16
DiEa35 17
DiEa35 18
DiEa35 149
DiEa35a 20
DiEa358 21
D535 22
DiG535 23
GPIB_Link 1
&= E00s-5v 0
- GO0B-5 1
= ymMoD-2 0,1
= yMoD-2 2,3
HFE13684 41
FOm112
TiM100 _
DODPGOZ 0O
DDPGOZ 1
DODPGOZ 2
DODPGOZ 3

FOmM102 _
E= TS 00 0

Slot: 22

Card: 22

L_Itility
&= Switch Gear SG-A1
@ Switch Gear 5G-J1
@= Circuit Breaker 1,3,5
@ Circuit Breaker CB-J10
G Circuit Breaker CB-J12
@ Circuit Breaker CB-J13
Q-AC Panel EDP-J1
@ A Circuit (1200 14,1618
O AC Circuit 120V 2,46
@ AC Panel ERP-J5
= A Circuit (12081 16,18,20
@ AC Circuit (12001 19,21,23
@ AC Panel L2:EL:501
G= AT Circuit 1200 3
E= AC Circuit (1200010
G= A Circuit ¢ 200 1
@ A0 Circuit (1200 5
@ AC Circuit (1200 7
@ AC Circuit (1200 2
= AC Circuit 1200 8
@ AC Circuit (120v) 9
1200AC Power Strips
@ 1 20WAC Power Stripd
D535 -
DiEa35 -
D535 -
D535 -
@ A0 Circuit 1200 11
@ A Circuit (1 200 25,2729
= A Circuit (1208 31,332,235
i i 1% =

-Component Info

Component Type

D535

Component to Configure
Component Mame

Save SlotCardroutiet

2213220

Description

Lintdo | Serial Number

contrals

Werified

true




One Relationship still escapes us ... PV-to-Signal

For ongoing operation and maintenance of a large
accelerator facility, it is imperative to know the
relationship between Process Variables and field

signals. This relationship should be traceablathree
direction.

L3:BC:RA:2

\'ﬂmjﬂj-&BC:RA:a -

L8 LI etk

Which field signal does
this Process Variable
control?

| I

Which PV(s) monitors
this field signal?




Can this relationship be “discovered” in EPICS?

Binary In Record
NAME: “Pump On”

DTYP: AVME9440 \1\
INP: #C0 S3 @ DSET Index Table
—» RVAL T
VAL: Bl AVMED440 devBiAvme9440 VME

Records (PVs)
specify the “device
type” through the

AVME 9440 Device Support

configurable field Struct{
. — read bi()«
DTYP. Additional 3 [ } devBiAvme 9440
deY'Cje Sp.ef:lfIC. Info STATIC long read bi(pbi)
Is identified in ?tructbiRecord*pu;
INP/OUT fields. <retrieve specified data from device Y, Driver Support
- <place data in field of record> 4 (possibly)
}

Although certain specifics about the field sigrmaddtion can be heuristically
determinedthere are no hard rules for mapping between INP/OUT and an actual
l device port. Due to the diverse styles of device support authorship, the PV-to-signal
relationship cannot be traced with existing EPICSfacilities.
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Dispersing the Cloud

 The missing link to allow fully automatic discovery of the relationship between a Process
Variable and a field signal occurs at the device support layer (unique code for each device

type).
« If an additional lookup table (link_rule table) were available that identified the relationship

between the INP/OUT specifiers and the device port (or parameter), the relationship could
be “mined” by an intelligent “crawler” script. Such a table would look similar to the one

below:
DSET Expected INP/OUT Port Device Port Device
Routine Structure |dentifier | (Connector) | Signal Name
Name Token
devBiAvme9440 #C S @< string> SO P1 INPOO
devBiAvme9440 #C S @< string> S1 P1 INPO1
devBiAvme9440 #C S @< string> S2 P1 INPO2
devBiAvme9440 #C S @< string> S3 P1 INPO2
devAiDg535 #L. A @ @2 A Out A Out
devAiDg535 #o A @ @3 B Out B Out
devAiDg535 #L. A @ @4 C Out C Out
devAiDg535 #o A @ @5 D Out D Out




/) At DS

IRMIS - future

M signal tracing
— concept of the component as a ‘signal transformer’
® fault diagnosis
— trace failed PV to the suspect component/port
— locate failed component control path item
B integration with VDCT
M ‘prescriptive’ applications - ioc configuration, etc.
M integration with CSS
@ |ong wish list
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