TINE Release 4.0 News

(June 11, 2010: That was the month that was !)

“What a long, strange trip it's been ....”



[Release 4.1.6

Two defining ‘Issues’ driving recent
developments (and recent chaos) ...



Libera Server In
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Available Counters

Average Busy Time

Mum Client Reconnects
Mum Contract Misses
Tirmeout Count

Server Reboot Count

Mum Synchronous Calls description

The number of synchronous calls S
received by the server.

|f thiz number iz high, the server iz
probably being palled

by certain client applications
[inefficient] and indicates that

thesze client applications should be
rewritten in order to better

utilize the server resources.

Thiz quantity iz bested viewed in the
binned window.

Mon Tue Wed Thu Fri_ Sat Sun
26 27 28 29 30 1 2

T Today: 10-Jun-10
Bin Size [hrg)

e

~1000
synchronous

calls per sec
Or

~ 1000000
per hour !




A Tale of Two Servers ...

Magnet Server : PETRA

Device servers Description Device servers Description
Cms.MagnetPs PE Central Magnet Cms.MagnetPs FE Central Magnet

Server Server Control
Restart

l’ Activity | Contracts | Clients | Alarms | LogFile | Stats | ( Activity | Contracts | Clients | Alarms | LogFile | Stats |—
[semer PEMAGCMS
“||Local Tirme Thu hlay 06 16:28:11 .
|lStart Time Thu May 06 131432 ’é‘;iﬁ“g:;:;:e (%) 1D5|J
éi 5ys Poll Rate 100 Max Cyele Counts 3
ZlIMr bk tasks i - =
SR Nrtotal contracts /7 38 N Sgl Link Counts (_l93rs )
|lE=RV Nr total clients \_ 2 Client Misses —
S|[SRY] PETRA/CT S MagnetPs cordractsr CI!EMREEF‘””E“S 2
[[5R PETRAICMS. MagnetPs clients |1 ey oties L
|[5R¥] Nr UDP packets received 59EED Contract Misses a
AIIERY] Nr TSP packets received 0 Contract Delays 0
i Burst Limit Reached Count 1]
Data Timestamp Offzet (ms) 0




A Tale of Two Servers ...

Magnet Server

Device servers
TTFMAG

Description
TTF Magnet Server

[ Activity | Contracts | Clients | Alarms | LogFile | Stats |

. FLASH

Device servers
TTFMAG

Description
TTF Magnet Server

Control
Restart

(Activity | Contracts | Clients | Alarms | LogFile | Stats |

Sener TTFMAG

Local Time Thu May 08 16:31:20
Start Time Thu May 06 07:55:07
Sys Poll Rate a0

Mr kg tasks

[SRY] Mr total cantracts ( losa

[BRY] Mr total clients \ |22/

[SEV] TTF2IMTEMAG contracts e

[SEY] TTFATTFMAG clients 2

[SEW] My UDP packets received 1850664

[SEY] Mr TCP packets received 1]

Refresh
Ave Busy Time (%) 17
Cyele Counts 2
Max Cycle Counts Y N\
Sol Link Counts L 456078 )
Client Misses 0
Client Reconnects 210449
Client Retries 484
Contract Misses 184
Contract Delays ]
Burst Limit Reached Count ]
Data Timestamp Offset (ms) ]




How to ‘coerce’ efficiency ...

MatLab

O
O
O

Uses ‘listener’ API
Set min polling interval @ 100 msec

Introduce property registration flag
CA _NOSYNC

Return ‘async_access_required’ if property accessed
synchronously

Win 64-bit MatLab specific ‘work-arounds’

Some problems related to ‘MCA’ single-element
logic found and fixed.



Libera Server this Wednesday
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Available Counters

Nurm Client Fieconnects
MHum Contract Miszes
Timeout Count

Server Reboot Count

MHum Synchronous Calls descrption

The number of synchronous calls ~
received by the server,

If thiz number iz high, the zerver iz
probably being polled

by certain client applications
[inefficient) and indicates that

these client applications should be
rewnitten in order to better

utilize the server resources.

Thiz quantity iz bested viewed in the
binned window.
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Mostly ~500
synchronous
calls per hour.

Some renegade
client with ~8000
calls @ 3:00 p.m.
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Bin Size [hrg]




How to ‘coerce’ efficiency ...

TTEMAG

o > 1000 regular contracts
o ~ 10 - 50 synchronous calls / second

o Note:

A synchronous call is also a ‘transient’ contract
Forces a scan through the contract table (old way)

Number contracts small + Number synchronous
calls/sec small -> negligible interference.

Number contracts large + Number synchronous
calls/sec large -> noticeable load !



How to ‘coerce’ efficiency ...

Introduce ‘express delivery’

o Single synchronous contracts

Handle immediately with ‘targeted’ contract
and client !
O no journey through the contract and client tables.

|F contract also exists as a persistent contract
AND last dispatch is within the allotted
timeout: return cached data to caller!

O Il.e. avoid calling the dispatch routine unnecessarily



aside: Filter on ‘express’ :

‘S acclod 2facild] - default - SSH Secure Shell

File

H &k 2 &8

& Quick Conmect ] Prafiles

Edit  Wiew ‘Window Help

YT

dZspyfec 20.05.10 07:43 0N O 0.6 2 0 "control system spy Server”

fecadninfacclxdZfacildl: fexport/tine//server/cas,/bing attachfec DEZGLOBALSEV

Femote session established

set filter=exXpress

rdebug name filter express entered

>

set debug=1

>Debug lewel 1

>

set debug=2

>Debug lewel 2

>

rzend synchronous express contract GLEEQM kevword NumParticles to 03CHFEER (call
contract digpatch : YE3) E10.06.10 23:13:29.000 CDT

rzend synchronous express contract GLEEQM kevyword Energy to 03CHFEER (call contr

act dispatch : YES) @l0.06.10 23:13:29.000 CDT

rzend synchronous express contract GLEEQM kevword EeamPermText to O03CHFEER (call
contract dispatch : YES) B10.06.10 23:13:29.000 CDT

rzend synchronous express contract GLEEQM kevword ParticleTypeText to DEIYCON |
call contract dispatch : YE3) Bl10.06.10 23:13:29.000 CDT

raend synchronous express contract GLEEQM keyword NumParticleszs to 03CHFER (call
contract digpatch : YE3) E10.06.10 23:13:30.000 CDT

rzend synchronous express contract GLEEQM kevyword Energy to 03CHFEER (call contr

2

Cannected to acclxdzfacilol 55Hz - blawfish-che - hmac-mdS - none | 79x23

E

W

Why is
“OSCHFER”
synchronously
polling DESY?2
Globals?

Global Servers
will soon
specify
‘CA_NOSYNC’
on properties !




How to ‘coerce’ efficiency ...

Express Delivery Initial Results (TTFMAG)
o - POLL MODE (not REFRESH)

o ~ 1000 Contracts with typically 4
clients/contract)

o BEFORE':
~ 90% CPU utilization for 70 Synch Calls per second

o AFTER:
~ 80% CPU utilization for 200 Synch Calls per second



How to ‘coerce’ efficiency ...

Introduce Multi-Channel Array element
negotiation for ‘device-oriented’ servers.

o RegisterMultiChannelGroupDevice()
Registers specific devices as members of a device
group
o Participates in MCA negotiation as per
registered MCA Properties (‘property-oriented’
servers)
o Any persistent link to a single element gets re-
routed to a link to the entire Array

Reduces the number of contracts and dispatches
considerably!



[How to ‘coerce’ efficiency ...

Initial Results (TTFMAG) + ddd panel

o BEFORE (no MCA logic):
>Registered clients : 21

>Registered contract\

o AFTER (with MCA logic): |
>Registered clients : 22

>Registered contracts? 17

o sample contract
>[17] PSCEQM PS <GROUP> (41 elements) 1000 msec HERB




How to ‘coerce’ efficiency ...

Pitfalls (MCA negotiation plus ...):

o CF_DEFAULT requests
jDDD or DDD panels, PHP, tget, etc.

Now are ‘informed’ that the proper ‘size’ is ‘1’ for
designated MCA properties.

o Property Query Functions
doocs servers, Magnet server
Need to ‘signal’ an MCA negotiation
Some refactoring for efficiency

o Multiple Identical links
o CloseLink within a link callback (listener).



Device vs. Property Servers
(vs. EPICS 10Cs)

EPICS:
o NOT Obiject Oriented
o Database View of Control System

o Everything Is a ‘Process Variable’

Control System Protocol is always
o Put, Get, Monitor ... some ‘Process variable’

‘Commands’ or ‘Calls’ are ‘kluged’

o epics2tine allows ‘composites’ which are
Multi-Channel Arrays !



Device vs. Property Servers
(vs. EPICS 10Cs)

Pure Device Oriented Views
o Doocs, Tango, some Tine servers
o Object Oriented with “instantiated devices”

o Name resolution lands on a ‘device’
knows which properties it supports
knows nothing about other devices (?)
how to map into a MCA call ?
might use ‘property query functions’

o doocs, Magnet Server
o  ‘hook’ into a ‘foreign’ property registry
O  alternative:

Register all properties
Assign property lists to registered devices



Device vs. Property Servers
(vs. EPICS 10Cs)

Pure Device Oriented Views

o ‘property’ specific calls are ‘kluged’
e.g. * iIs NOT a device !

o ‘group’ devices
Not a physical device
An array of local devices

Query for members, etc.
Can be configured to supply MCA information!

o Java device server wizard
DOES support MCA grouped calls!



Device vs. Property Servers
(vs. EPICS 10Cs)

Property Oriented View

o Doocs, Tango don'’t offer this

o Name resolution lands on ‘Property’

o ‘device name’ is often a misnomer for ‘key’ or
‘keyword’

o Most Central Services have this view

Archiver, CAS, Globals, State, ENS, ...

CDI has this view
O CDI server has strong resemblance to EPICS 10C

o Device like calls are kluged
Handled at the property level.

o MCA logic Is easy to configure



Device vs. Property Servers
(vs. EPICS 10Cs)

=t/ Instant Client (Instance 1) =t+|Instant Client (Instance 1)
Brint... Options... Debug Tools... Monitor... Inpuk Panel! Print... Options... Debug Tools... Monitar... Input Panel!
Device Context Device Subsystem Device Context Device Subsystem
[TTF2 | AL ~| | I Show Stock Properties [FLASH Rayi =| | I Show Stock Properties
Device Server Device Name Device Property Device Server Device Name Device Property
|LONGARCHIVER _~|||cH.00 RN RvALUE |ARCHIVER ~||[16UN Rl BELMLoss -
- s STS_.OMLINE N e B 0 A
Data Size Data Type Description Data Size D ata Type D tion -
SVR.ADDR BLMLoszsAlarms =
1 [FLOAT  ~| | |value 5YS_MASK (85 | |[Foar ]| | BLMLossBeam
UPDATE_THREAD BLMLossBeamSum
£ VALUE E1- 4BLMLogsBunches
ATTFZ2/LONGARCHIMER /CH. 00 YALUJE 8 Jun 17 10:50:13.371 VALUEFILT STTF2/AL0MGARCHIVER /CH. 00 DEVICE.IMFO & Jun 11 10:51:40.63 BLMLossBunchesSum
T Z_POS BLMLoszsD ark
Z POS.STRING BLMLoszsDarkSum b’
ar
Text dun = Histograi =
transport tranzport
udp [default] udp [default)
[ Autoscale

Device Server Property Server




[java News

Multiple ethernet cards (with no clear
metric)

o FEC _ADDRESS environment variable
can specify the ‘canonical’ host IP
address

o myaddr.csv File can specify the
‘canonical’ host IP address.

o As per C-Library



CDI News

Memory leak (on certain kinds of device errors) fixed.

More diagnostics in log file
o caller information supplied with device error

B cdi.log - Notepad
i Help
L0085 COT @ SEDPC T_LM_1_s.P08 T1ine 1 T1ine dndex 122 (1.16->00 @ cdi dev nr 123 on <di hus #0
L1001 COT @ SEDPC T_OPTIK_MODE.POS Tine 1 Tine index 123 (1.16-:00 @ <di dew nr 124 on cdi bus #0
L101 coT ¢ SEDPC T_PS_1_aA.P08 1ine 1 Tine index 124 (1.16->0) : cdi dev nr 125 on <di bus #0
101 CoT ;o SEDPC T_PS_2 A P08 Tline 1 Tline dndex 125 (1.16-20) : cdi dev nr 126 on cdi hus #0
L117 CDT @ SEDPC  T_SWK_O_RESET.POS8 line 1 1line index 126 (1.16-:0) : <di dev nr 127 on cdi bus #0
L1117 COT @ SEDPC T_SwK_L_RESET.FPOE Tine 1 Tine dndex 127 (1.16->00 : cdi dev nr 128 on cdi bus #0
V117 COT @ SEDPC T_W_0_A.P0O8 T1ine 1 1ine jndex 128 (1.16-300 @ cdi dew nr 129 on cdi bus #0
L132 CDT @ SEDPC T_w_1_A.P08 1ine 1 Tine index 129 ¢1.16->0) : cdi dev nr 130 on cdi bus #0
L132 CDT @ SEDPC T_w_2_A.P08 1ine 1 Tine index 130 ¢1.16-20) : <di dev nr 131 on cdi bus #0
L132 COT : SEDPC T_W_3_A.P0O8 line 1 1ine dndex 131 (1.16-20) : <di dew nr 132 on cdi bus #0
1
1

.132 CDT : SEDPC T_W_4_A.P0OB Tine Tine dndex 132 ¢1.16-200 : <di dev nr 133 on cdi bus #0
148 CDT @ SEDPC  T_W_5_A.FOB Tine Tine dndex 133 (1.16->00 : <di dev nr 134 on cdi bus #0
148 CDT @ SEDPC  TE_GESAMT_OK.POS Tine 1 Tine index 134 (1.16-:00 @ cdi dew nr 125 on cdi bus #0
L148 COT @ SEDPC TEXT 1ine 1 1ine dndex 135 (1.16-300 : cdi dev nr 136 on cdi hus #0
164 COT @ SEDPC TEXT_INPUT 1ine 1 Tine dndex 136 (1.16-:00 @ cdi dewv nr 137 on cdi bus #0
.164 CDT : SEDPC  UMWD.STELLUNMG Tine 1 Tine dndex 137 (1.16->00 : cdi dev nr 138 on cdi bus #0
.164 CDT : SEDPC UWD_F.PO8 Tine 1 1line index 138 (1.16->0) : cdi dev nr 139 on <di bus #0
180 CDT @ SEDPC  W_0.STELLUNG Tine 1 Tine dndex 139 (1.16->00 : cdi dev nr 140 on cdi bus #0
180 CDT @ SEDPC LSTELLUNG Tine 1 Tine dndex 140 ¢1.16-%00 @ cdi dev nr 141 on <di bus #0
V180 COT @ SEDPC LSTELLUMG Tine 1 Tine dndex 141 ¢1.16-x00 @ cdi dev nr 142 on <di bus #0
196 COT @ SEDPC LSTELLUMG Tine 1 Tine dndex 142 (1.16-300 @ cdi dev nr 143 on <di bus #0
L1596 COT : SEDPC LSTELLUNG Tine 1 Tine index 143 (1.16->0) : cdi dev nr 144 on <di bus #0
.1%6 CDT : SEDPC " 5.STELLUNG Tine 1 Tine index 144 (1.16->0) : cdi dev nr 145 on <di bus #0
.210 CDT : SEDPC  WSE.STELLUNMG Tine 1 Tine dndex 145 (1.16->00) : cdi dev nr 146 on cdi bus #0
L2100 CoT @ sSeEDPC watch.P0OS Tine 1 Tine dndex 146 (1.16-300 @ cdi dew nr 147 on cdi bus #0
210 CoT : oread database file Cc:ivtinevservershcdiaddr. csw @ success
L 210 DT @ cdi ds enabled to generate bus alarms on bus error
L 226 CDT o T1ibrary wersion @ 1.00.0003
L 289 COT : assi ol PEH A0 C BT rot—erreHormert

T CDI EexXport name @ MCSXPOUWALCL.CDI

1 CDI remote server initialized
. 523 DT : device myDevice was not found !
L9538 CDT @ ALOCALHOST/CDI/MyDevice RECY from caller pDUVAL & 131.169.9.107 returned device not connected

e




CDI News

Hard exit(1) (with diagnostic) when
o supplied FORMAT not parseable

B cdi.log - Notepad

File Edit Farmat Yiew Help
02.06.10 12:13:17.4590 CDT : cdi bus scanner for bus SEDPC registered ”
02.06.10 12:13:17.4%0 C0T : load bus library cdisedrcsimul.dll @ success

02.06.10 12:13:17.4%0 CDT : cdi bus TWINCAT (id 1) registered

02.06.10 12:13:17.450 CDT : cdi Tilter function for bus TWINCAT registered

02.06.10 12:13:17.4590 CDT : cdi initialization function for bus TWINCAT registered

02.06.10 12:13:17.4590 CDT : cdi bus handler for bus TWINCAT registered

02.06.10 12:13:17.45%0 CO0T : cdi cleanup function for bus TWINCAT registered

02.06.10 12:13:17.4590 COT : cdi bus scanner for bus TWINCAT registered

02.06.10 12:13:17.4590 C0T : cdi block Transfer function for bus TWINCAT registered

02.06.10 12:13:17.490 CDT : load bus Tibrary TwinCATads.d11 @ success

02.06,10 12:13:17.506 CDT : read database file C:ntinesservershodimf.csy @ success

02.06.10 12:13:17.506 COT : Tield bus names registered

02.06.10 12:13:17.522 COT : bitfields registered

02.06.10 12:13:17.522 CDT : templates registered

02.06.10 12:13:17.522 CDT : largest tempTate has 1 fields

02.06.10 12:13:17.538 CDT : C0I: using free cdi line 0O

02.06.10 12:13:17.538 COT : cdiMutexInit CdiMutex:0 : Ox0

02.06.10 12:13:17.538 CDT : C0I: number of Buffars atlecatech— 7235 wi
02.06.10 12:13:17.5358 i OtexInit CdiMutex:0 : Oxb7

02.0a. (124377544 CoT @ Threadcallback starting: <di 1ine: 0, hardware 1ine number: 1
.0a, : .944 CDT : Threadwaster starting: <di Tine: 0, hardware bus Tine number: 1
B, 10 12:13:17.%44 COT @ C0I: cdi_open -»> cdi Line number O success

02.06.10 12:13:17.%944 CDT : SEDPC  EBL_O.TEMP_ALARM_CUT Tine 1 Tine dndex 0 (1.16-2>00 : <di dev nr 1 on <di bu

this cdi Tine 0

02,00,10 12:13:17.%44 CDT : BL_O.TEMP_ALARM_CUT format entry BOOL not recognized!
02.06.10 12:13:17.%44 CDT : please provide a walid data format for BL_O. TEMP_ALARM_OUT n <diaddr.csv before
restarting CDI
02.06.10 12:15:17.944 CDT : valid Tormat strings are @

"INT8" for "BYTE"), "INT16" (or "SHORT 3, "INT32" (or "LONG"),

"FLoAT" (or “"SIWGLE"D), "DOUBLE", "CHAR" (or "TExT"), "CHAR3Z" Cor "NAME3Z")




[Notes on security

Device, property specific security Files:
O <nName>-users.csv or <name>-ipnets.csv
o NOT scanned on VxWorks CPUSs unless

NSF mount of the FEC HOME directory!
CIDR notation

o Currently implemented: only the last byte!
131.169.64.0/18 won'’t work (yet)



eration History Viewer

eration History,
File Options Help

Selected Context:
Selected Overview:

DESY2

DESY-2 Overview

DESY-2 Overview

DESY-2 Overview

® Running: DORIS: 35.3 min
@ Running: PETRA (heam): 37 min
Running: PETRA (idle): 1.8 hr
® Running: TEST: 16.6 hr
Running: Control Room: 2.4 min
® Preparing: 0 sec
® Standby: 2 hr
@ Machine Studies: 0 sec
Problems: 2.4 hr
® Service Mode: 0 sec
@ Undef: 0sec
Date Span
C rlmenral rRecem Past
“ 4 June 2010 > »
Mon Tue Wed Thu Fri Sat Sun
3 1 2 3 4 5 i
7 8 g 1 12 13
14 15 16 17 18 14 20
bl 22 23 24 5 26 a7
28 29 30 1 2 &) 4
5 G 7 g L] 10 1

25
20
15
10
5
; L4
=5
1] 5 10 15 zZ0 25
ed Jun 09 00:00:00 CEST 2010 Hours
ursor: Chart Options...
Color | Display Channel Cursar
| |Energy 0.0n
v| |Pariclesl? 0.00
lv] |Paricles 0.00
[ |aammsISREADY 0.00

[] Live Mode Interval: |+G0 seconds

23:05:49: History data for selected channels loaded.

Cursor | Availability




Operation History/State Manager

Operation History and State Server Database Managern

State Browsing

DESY2 w

States and Procedures
Configured Sfafes

undefined A
idle

FEIVICE

FEVICE_access

problems

problems_access

standby

test

preparing_e-

preparing_e+_daris b’

Maciine Paramefer Frends
D2 Energy

Pia Part.

D2 Part.

Al

Configured Procadures

Pratrunning
Ptransfer
Ptransfers
Fprepare
Ppreparee
Pztandby
Pstudies
Puszertestbeam
Pugertestbeame
Puzerbeam
Puzerbeame

Operation Hiztor Yiewing Configurations

FProfife Shice Names

Running: DORIS
Runnhing: PETHA [beam
Running: PETRA [idle]

Running: TEST
Riunning: Contral Room
Preparing

Standby

Machine Studies
Froblems

Service Mode

Undef.

Tokal Bearn Time DORIS
Tranz. Tine DORIS
Total Beam Time PETRA
Tranz. Time PETRA

Update DB

Sfafes v Procedure

IEparing e+
preparing_e+_doris
preparing_s+_petra
preparing_e+_teststrahl

sefecfed sfafe -
td achine Preparation [e+]

number of procedures; 1

Procedwes in Shce

FPuzerpetranobeam
Puzerpetraenobeam

Running: PETRA [idle]
type
slice calor ; 1

VB.NET

Reads/Configures

-State server
database

-Slice Profiles
-Parameter Trends
Updates

- Archive database
(if necessary)




	TINE Release 4.0 News�(June 11, 2010: That was the month that was !)
	Release 4.1.6
	Libera Server in May …
	Magnet Server : PETRA
	Magnet Server : FLASH
	How to ‘coerce’ efficiency …
	Libera Server this Wednesday
	How to ‘coerce’ efficiency …
	How to ‘coerce’ efficiency …
	aside: Filter on ‘express’ :
	How to ‘coerce’ efficiency …
	How to ‘coerce’ efficiency …
	How to ‘coerce’ efficiency …
	How to ‘coerce’ efficiency …
	Device vs. Property Servers�(vs. EPICS IOCs)
	Device vs. Property Servers�(vs. EPICS IOCs)
	Device vs. Property Servers�(vs. EPICS IOCs)
	Device vs. Property Servers�(vs. EPICS IOCs)
	Device vs. Property Servers�(vs. EPICS IOCs)
	java News
	CDI News
	CDI News
	Notes on security
	Operation History Viewer
	Operation History/State Manager

