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Overview

* Hurry through applications

— Probe, Table Viewer, PV Tree, CS Clock, Data
Browser

* What's different under Eclipse
- ... to the user
— ... to the implementer

* Not necessarily in that order
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Probe —

= O
PV Name:  DTL_LLRF:FCM1l:cavAmpAvg |v] (_Info )
4 Ken Evans started this Value: 0.180 [ Adjust )
Timestamp: 2007/03/15 09:42:22.540802666
 Enter PV...
43 Or Select recent PV Status: Event period 0.50 seconds
* ...get value
— with time, status, event rate
OAK RIDGE NATIONAL LABORATORY HZSNS
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Probe

UT-BATTELLE

Ken Evans started this
Enter PV...

— Or select recent PV

...get value
— with time, status, event rate

Localized!
— English (well, American...)
— Deutsch
— Simplified Chinese for

OAK RIDGE NATIONAL LABORATORY
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Moz | 2007 /03 /15 09:45:09.047839666

R H{FEHEI0.50%)

Pr-:-b Fl’o; 5! = E] »
PV Name:  DTL_LLRF:FCM1:cavAmpAvg E' (_ Info )
Value: 0.180 ( M )
Timestamp: 2007/03/15 09:42:22.540802666

Status: Event period 0.50 seconds

[ Fl’o; 5! =d »
PV Name: DTL_LLRF:FCM1:cavAmpAvg E' ([ Info )
Wert: 0,180 ( Andern )
Zeitstempel: 2007/03/15 09:44:13.045133666

Status: Benachrichtigungsperiode 0,54 Sekunden

Beo Fl’o; 5! =d »
PV#&: DTL_LLRFFCMl:cavAmpAvg |w) (&8 )
f: 0.181 EFHUE
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PV Table

e Save/restore tool

— Like BNL
Parameter Page,
XAL Score

e List of PVs

* Show current
time, value

* Save Value Snapshot
— Compare w/ current
— Restore saved value

UT-BATTELLE

n: "CPU_Load_Table.xml - CPU Loads &2

Sel Name Time Saved Value
v SCL_LLRF:IOCO1la:load 2007/03/15 10:08:43 38.3983572 39

v/ CCL_HPRF:IOC1:Load 2007/03/15 10:08:46/52.8301886 53
| DTL_LLRF:IOC1:Load 2007/03/15 10:08:56 29.4117647 29

e N0 PV Table Configuration

Description:  [CPU Loads

Tolerance: 0.2

Update Period: 5.0

Cancel ' f—&(—)
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Context Menu of PV Table

* ... lists all CSS apps that understand a PV

* Allows e.g. opening i
' ' ::I N.un_c e Time e V:l‘h.lt Suv-cd :
Probe’ on the selected e L O
PV ¥ DTL_LLRF:IC < Add 5 30 23.857868
= Config
of Cut
* Compare current ooy
EPICS Tools % Delee
® sSto
— Start the other app e
, Restore
- Copylpaste [ Data Browser
o Ctrl-C? Meta-C? Run As » [PV Table
: Debug A=
Middle-Button? Eeam == : E EPICS PV Tree
n ompare | e p————
Ctrl'left CI|Ck Replace With I
—
OAK RIDGE NATIONAL LABORATORY SNS
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Context Menus,
Eclipse "Object Contributions™

* Probe informs Eclipse that it can handle a
"Process Variable".

— CSS core defines "Process Variable",
"Front End Computer®”,

— All CSS apps are encouraged to do this.

* PV Table tells Eclipse about the currently
selected PV (one or more) in the table.

— All CSS apps are encouraged to publish their
current selection.

P OAK RIDGE NATIONAL LABORATORY %ZSNS
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Context Menus: Wait, there's more!

* Probe registered to handle one PV.

— Others handle one or more... 77 CPU_Load Tablexmi -
Sel Name Time Value Saved R
v SCL_LLRF:IOCO1a:Load 2007/03/15 40 30.8755760
1 CCL_HPRF:I0C1:Load 2007/03/15 54 52.3052464
¥ DTL_LLRFIOCL: - - Add 0 23.8578680
—1 Config
of Cut
| Copy
- Paste
¥ Delete
® Stop
" Snapshot
, Restore
CSS > < Data Browser
Run As > w: PV Table
Debug As > Pt
Team > t
Compare With > —_—
Replace With 3
OT-BATTELLE OAK RIDGE NATIONAL LABORATORY SNS
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Context Menus: Wait, there's more!

* Probe registered to handle one PV.

— Others handle one or more...

* Early CSS core work

provided a "Mouse Button 3"
library to register and query

"Process Variable"
handlers etc.

el Em_[oaa_*aﬂe.xm’ - E!U [oaas Eﬁ

Se Name Time Value Saved R
1 SCL_LLRF:I0CO1a:Load 2007/03/15 40 30.8755760
v CCL_HPRF:10C1:Load 2007/03/15 54 52.3052464
¥ DTLLLRFIOCL . Add 0 23.8578680

=1 Config
o Cut
Copy
- Paste
¥ Delete

® Stop
Snapshot
, Restore

= Data Browser

Run As n: PV Table
Debug As
Team
Compare With
Replace With

v

Y Y Y. VY.Y

OAK RIDGE NATIONAL LABORATORY HZSNS
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Context Menus: Wait, there's more!

* Probe registered to handle one PV.
— Others handle one or more...

RIE] =

* Early CSS core work
provided a "Mouse Button 3"
library to register and query
"Process Variable™
handlers etc.

DTLLLRFIOCL]

& &

* Eclipse already does

all that!

e
SCL_LLRF:10CO1a:Load 2007/03/15
CCL_HPRF:10C1:Load 2007/03/15

~ Add
=1 Config
o Cut
Copy
- Paste
¥ Delete

® Stop
Snapshot
, Restore

v

Run As

Debug As
Team
Compare With
Replace With

WA LN L L

54
0

Saved R
30.8755760
52.3052464
23.8578680

- Data Browser
we PV Table

OAK RIDGE NATIONAL LABORATORY
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Context Menus: Wait, there's more!

* Probe registered to handle one PV.
— Others handle one or more... (T CPU Load Table i ~ CPU Toads 7

Sel Name Time Value Saved R
°® E I CSS k v SCL_LLRF:IOCO1a:Load 2007/03/15 4( 30.8755760
ar y core Wor v CCL_HPRF:I0OC]:Load 2007/03/15 54 52.3052464
v DTLLLRFIOCL . Add 0 23.8578680

provided a "Mouse Button 3" =
library to register and query £

"Process Variable" .
handlers eftc. X Delete
® Stop
* Eclipse already does Retore
all that! e
Run As > e PV Table
Debug As >
* PV Table doesn’t even Tam
know that Probe exists Replace With
OAK RIDGE NATIONAL LABORATORY HZSNS
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Context Menus: Wait, there's more!

* Probe registered to handle one PV.

e Others handle one OI' more--- !Ti.fCPU_Load_T'able.xml—CPU Loads &I l»

* Early CSS core work S lCOLHPRFIOCT Lot [2007/03115 |54 oo
prOVIded a “Mouse Button 3" vl  DTLLLREIOCL . Egﬁﬁg 0 23.8578680
library to register and query £ Cu
"Process Variable" "
handlers eftc. X Delete

® Stop

* Eclipse already does Retore

all that! S | Data rowser
Run As > e PV Table
Debug As >

* PV Table doesn't even Tan
know that Probe exists Replace With >

* Eclipse automatically loads Probe when first
needed "Z

P S OAK RIDGE NATIONAL LABORATORY | SNS
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EPICS PV Tree
* Enter PV

— Or select previous PV

* Get live info on
— Record

typel/value/status/severity
— INP/DOL link hierarchy
|

e Disclaimer:

EPICS makes it impossible to
introspect the actual link hierarchy,
because that would be hidden
inside the DBD files and code loaded
by the actual IOC.

In the case of a custom CA server,
there is no link hierarchy at all.
This program simply contains
hard-coded and incomplete
knowledge about the ‘common’
EPICS record types.

L ree =C
PV:  SCL_LLRF:HPMO1b:MPS_Sts v
v PV 'SCL_LLRF:HPMO1b:MPS_5ts' (bi) = No MPS [MAYOR STATE_ALARM]
v INP 'SCL_LLRF:HPMO1b:Flt10" (bi) = No MPS Permit [MAYOR STATE_ALARM]
w INP 'SCL_LLRF:HPMO1b:Flt.BA' (mbbiDirect) = 0
INP '‘@0xD6 38'
- ) 4/»
!MEW!ree ﬁ =8|
PV:  SCL_LLRF:HPMO1b:Cryo_Sts v
v PV 'SCL_LLRF:HPMO1b:Cryo_Sts' (calc) = 1
v INPA 'SCL_LLRF:HPMO1b:Cryo_Perm' (bi) = OK
v INP 'SCL_Cryo:Cav01b:RFPerm' (calcout) = 1
p INPA 'SCL_Cryo:CMO1:L_P_OK.SEVR' (calcout) = NO_ALARM
p INPB 'SCL_Cryo:Cav01b:WinT1.SEVR' (ai) = NO_ALARM
v INPC 'SCL_Cryo:Cav01b:WinT2.SEVR' (ai) = NO_ALARM
INP '‘@Cryo_ICS_PLC51 PC51R0O5(7])
p INPD 'SCL_Cryo:Cav01b:BmPipeT.SEVR' (ai) = NO_ALARM
p INPE 'SCL_Cryo:Cav01b:OuterT.SEVR' (ai) = NO_ALARM
INPF '2'
v INPB 'SCL_LLRF:HPMO1b:Cryo_Perm.SEVR' (bi) = NO_ALARM
INP 'SCL_Cryo:CavO1b:RFPerm' (calcout) = 1
OAK RIDGE NATIONAL LABORATORY — iz )\ )
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Prime example for Context Menu

e Often useful
to see the

'CALC' for a
tree item

— Get probe via
context menu

—add ".CALC"
— voila!l

UT-BATTELLE

frsb Probe 32 |

PV Name: SCL_Cryo:Cav01b:RFPerm.CALC

Value: ((A+B+C+D+E)<F)?1:0

Timestamp: 2007/03/15 10:23:47.261709666

Status: OK

q ' Info '

Adjust

T ERICS PV Tree £

=8

PV: SCL_LLRF:HPMO1b:Cryo_Sts

v PV 'SCL_LLRF:HPMO1b:Cryo_Sts' (calc) = 1
v INPA 'SCL_LLRF:HPMO1b:Cryo_Perm' (bi) = OK
v INP 'SCL_Cryo:Cav01b:RFPerm' (calcout) = 1

p INPB 'SCL_Cryo:CavO1b:WinT1.SEVR' (ai) = NO_ALARM
v INPC 'SCL_Cryo:Cav01b:WinT2.SEVR' (ai) = NO_ALARM
INP '@Cryo_ICS_PLC51 PC51RO5(7]

INPF '2'
w INPB 'SCL_LLRF:HPMO1b:Cryo_Perm.SEVR' (bi) = NO_ALARM
INP 'SCL_Cryo:CavO1b:RFPerm' (calcout) = 1

p INPA 'SCL_Cryo:CMO1:L_P_OK.SEVR' (calcout) = NO_ALARM

p INPD 'SCL_Cryo:Cav01b:BmPipeT.SEVR' (ai) = NO_ALARM
p INPE 'SCL_Cryo:Cav01b:OuterT.SEVR' (ai) = NO_ALARM

!

OAK RIDGE NATIONAL LABORATORY

U. S. DEPARTMENT OF ENERGY

AT

SPALLATION NEUTRON SOURCE
TN
9



Control System Clock

* Very stylish

OAK RIDGE NATIONAL LABORATORY SNS
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Control System Clock

* Very stylish -

* No confusion about “4 am"
vs. "4 pm"

OAK RIDGE NATIONAL LABORATORY SNS
U. S. DEPARTMENT OF ENERGY LI IO

10

UT-BATTELLE




Control System Clock

* Very stylish

* No confusion about “4 am"
vs. "4 pm"

* Relieves schedule pressure
by adding a whole hour to
your day

OAK RIDGE NATIONAL LABORATORY HZSNS
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Data Browser
» "StripTool” + "Archive Viewer" for CSS

T =5
(o) (Ca2) C2)(C8) () () (o) (2) (2¢) () () (...)
PPS_Tgt:Stack_Mon1:RCH 1RateFltrd [cps]
= 2006/12/01 09:33:46
. ] 465.00
28 1
MY o
TET]
sz
L 2o 1
& & ]
— i
T
2z
—~ — N
 — — -
o O -
== o
x il S_Tgt:Stack_Monl:RCH2RateFltrd [cps]
:n.E ; ] 2006/12/01 09:31:57
;5; ‘::‘8_- 41.70 [\
r_l = ] Lo '\‘A\_‘-—-——J \—J 1 o .
&g _
o o 9
T
o ]
- T I | T N
' 2006/12/01 2006/12/01 2006/12/01 2006/12/02 2006/12/ >
11:25 15:41 19:57 00:13 04:29 |

11



Eclipse: "Editors™, "Views"™

* "Editors"

— show document title, 'dirty’ state, "Do you want
to save” dialog on exit, save, save as, open
when clicking on document in file navigator, ...

* "View"
— Typically shows information not useful for per-
instant save/restore
* time, global settings, ...
— ... or detail of current document
* "Config"” panel of Data Browser, outline, ...

OAK RIDGE NATIONAL LABORATORY WZ SNS
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Look & Feel: "Perspectives”™

006 Data Browser - Chmk.xml - o
165 B Qe |4 1@ 10 i - % o
[ = Data Browser [ Resource

5. Navigator EZI - % ¥ T 0|k *Chmk.xml 2 =08

* Arrangement oo

» Cgtmp

5 .project

]
of VI ews 5] alh.xml PPS_Tgt:Stack_Mon1:RCH1RateFitrd |cps]
chmk_table.xml ¥ 2006/12/01 09:33:46

Chmk.xml v =65.00

and editors — =
Named URL: xnds:/ Jics-srv-web2.sns.ornl.Jv) (_Info )

540

430

320

PPS_Tgt:Stack_Mon1:RCH1RateFltrd [cps]
PPS_Tgt:Stack_Mon1:RCH2RateFltrd [cps]
210

Archive Key Descripl
CRYU 1ocs5U-55 (last restart) 4103 jarct PS_Tgt:Stack_Mon1:RCH2RateFltrd [cps]
L CRYO ioc40 (last restart) 4104 | Jarch b= 06/12/01 09:31:57
mod Ifyl CRYO iocs56-57 (last restart) 4105 farct -
CRYO soft-iocs (last restart) 4106 | jarch o S 4 L - L
I PPS 4150  Jarch 0
Save MAG 4160 /ardm =)
MAG ps (last restart) 4161 jarcl r-—l\' - T T T T 1
t PPS chmk (last restart) 4201 Jarct 2006/12/01 2006/12/01 2006/12/01 2006/12/02 2006/12/
res ore PPS pps (last restart) 4202 Jjarct 11:25 15:41 19:57 00:13 04:29 |
RECrag ~EY {am [= Data Browser Config 2 | Data Browser Expon| =g
RCCS/Vac vac (last restart) 4501 Jarch
- RCCS/Vac recs (last restart) 4502 farch [ Process Variables | Live Data Config |
. Admin 4600 Jarch -
VI ew c I os e d Admin iocHealth (last restart) 4601 | jarch Process Variables:
, Beam Diagnostics 4700 farct Process Variable Min Max Axis Color |Width  Type

Beam Diagnostics bim (last restart) 4701 jarch 4 PPS_Tgt:Stack_Mon1:RCH1RateFltrd -122.14571'598.704707 0 0 linear

u _Tgt:Stack_ :
the n reo e ned Taraet 4800 | /arct” PPS_Tgt:Stack_Mon1:RCH2RateFltrd -122.14571!598.70470710 | O linear
| ] —— — <>
<Add PV>
n
Same location! = = - —
U @®Add ...

_ Replace search results

Archives used for selected Process Variable (order might matter, latest first):
Name Archive Start

, Archive Key URL
ssiflgg:zt’:z:i‘EE:;R;::‘" ::2 ;ggz;g; - All - (last restart) 2 xnds:/ fics-srv-web2.sns.ornl.gov/archive /cgi/ArchiveDataServer.cgi
-Tgt: - : - - All - 1 xnds://ics-srv-web2.sns.ornl.gov/archive /cgi/ArchiveDataServer.cgi

PPS_Tgt:Stack_Mon1:RCH2RateFltr PPS 2006/05*

DDS TarCrack Manl-DCWD MDU  DDE INNE INE
<«

OAK RIDGE NATIONAL LABORATORY JSNS
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Another Example Perspective

IC\

806 Data Browser - CPULoads.xml - o
I"Bae|Q L)@ &l oy o

Y | Data Browser f[:.Resource

< *Chmk.xml 3 | = O |[[*CPUloadsxmi o1 =0

GO D G2 GO D

530

]

270 400

140

DTL_LLRF:I0C1:Load [#]
CCL_HPRF:I0C1:Load

o

o

o
4

L]
=
o
-
Q
G
o
|
4
-
)
v

10

cevad v b b bl

PPS_Tgt:Stack_Mon1:RCH 1RateFltrd [cps],
PPS_Tgt:Stack_Mon1:RCH2RateFltrd [cps]

12 17 22 27 32 37 42 47 52 57 62 67

-120
n

T T ] I
2006/12/01 2006/12/01 2006/12/ 2007/03/14
14:15 21:22 04:29 | 12:45

I
2007/03/15
00:03

|
2007/03/
11:21 |

[<= Data Browser Config 52 | Data Browser Export

=0

{ Process Variables | Live Data Config |

Process Variables:

Process Variable Min Max Axis
DTL_LLRF:IOC1:Load 11.92157625000(69.11412375 0
CCL_HPRF:IOC1:Load 11.9215762500069.11412375 0
SCL_LLRF:IOCO1a:Load 11.9215762500069.11412375 0
<Add PV>

Archives used for selected Process Variable (order might matter, latest first):

Color Width
0

0
0

Type

linear
linear
linear

Archive Key URL
Admin iocHealth (last restart) 4601 xnds: [ /ics-srv-web2.sns.ornl.gov/archive /cgi/ArchiveDataServer.cgi
Admin 4600 xnds: [ /ics-srv-web2.sns.ornl.gov/archive /cgi/ArchiveDataServer.cgi

y -
|

] = ]

/5K

RON SOURCE

~
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Data Browser Features

* "Live" data handling 99% like StripTool

* More interactive
— Zoom/pan whole plot
— Select "Y" axis -> zoom/pan that "Y" axis
— Drop PVs onto plot
 Each PV added with own "Y" axis
— ... drop onto existing Y axis
* PVs added to that axis

* Archive Access fully asynchronous
- "Zoom in": Immediate redraw, then refresh as data arrives
— Ties into Eclipse "Progress" view

OAK RIDGE NATIONAL LABORATORY WZ SNS
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Coding for Eclipse: Hard, but good

* This is not Visual Basic

* Learning curve:
One month to the first "Hello, Eclipse™

* Hollywood Principle
— "Don't call us, we will call you."
— Examples:

* Don't launch your app and open a document.
Instead: App registers as a handler for a doc. type;
wait for Eclipse to open it and your app if needed.

* Don't add a menu. Contribute to existing menus.

* But almost everything does make sense.
— Common look & feel. Not "Kay's" GUI, not "SNS feel", ...
— Good books available. "Google" often answers questions.

OAK RIDGE NATIONAL LABORATORY WZ SNS
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Drag & Drop

* Eclipse allowed us to implement DnD specific to
— Process Variable
— Archive Data Source
— PV with Archive Data Source
— Front End Controller

* Visual feedback:
— "Can this application accept a PV?"

. but so far no perfect, minimal, portable solution
— One class per DnD data

OAK RIDGE NATIONAL LABORATORY WZ SNS
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Eclipse "Plugin” Packaging

* Primarily: ‘jar’ file plus manifest that details what's
visible, what's hidden, and what other plugins are
required.

— Can also add images, HTML files, JNI libs

* CSS advantage

— One plugin provides "Channel Access" to all apps.
 Connections are shared.
* Preference page instead of EPICS CA_ADDR...

— One plugin for basic archive API with "Extension points"
* One extension for "Channel Archiver"” data server
* One for "DESY AAPI"
* Load one/other/both, no need to recompile Data browser

OAK RIDGE NATIONAL LABORATORY WZ SNS
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Coding: SWT/JFace vs. AWT/SWING

* Similar, but no practical way to port code between them
— "bridge" allows AWT/SWING inside an SWT frame, but not trivial

* Both have quirks/bugs/performance issues
* SWING much more common

 IMHO, SWT/JFace a bit nicer on Linux

— Can pick "Motif" or "GTK";
AWT only generic "Metal" look.

e Jface Table and Tree APl much richer
— SWT closer to raw widgets

OAK RIDGE NATIONAL LABORATORY %Z SNS
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Deployment Options

* Add "Plugins” to
1. ordinary Eclipse installation

* With Java, XML, perl, vxWorks, C++, HAM Radio related
plugins ....

2. "Control System Studio™ application
* Get plugins

— Manually from 'zip’ file
—  From "Update Site"
"Wizards" help to select required plugins

* All very neat to the end user, but requires quite some
work by the maintainer of the update site

OAK RIDGE NATIONAL LABORATORY WZ SNS
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