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How to use the Timing
System as a Client

April 6, 2012
Controls Software
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Gontrols Contents 5

EVR Low Level Screens

How to make triggers with the Low Level Screens

What is the relationship between Low Level Screen and High Level Screen
How to set up the EVR in your application

Form factor & OS dependency on the EVR : go to first place with photo
What is BSA

How does BSA work

How to Setup BSA
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Complicated...

Software Stack for the EVG
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Controls EVR Diag. Screen ‘

b IN20 EVR RFO1 Diags E=mEE) ) ]
(D3) Trigger Selection Key

(D1) Board information Changes on this display are - for Front Panel
\ NOT restored on 1OC reboot!

= Module Description PMC Card 0 @2/4/0, IRQ 0x50 FPGAVersion _ 0xf305
Triggers Front Panel Signal < Trigger Qutput
A H x%
Trigger Selection Trigger Selection Key State Polarity Width [ﬁh&\
0 = Ext Delay Trn 0 .
- 0 T jo 1 =E§= B§=§3 }23333:;_ 0 [Enabled | momnat | /27 [109880° | ™~ D5) Reqular Trigger Control
= ExI Lelat rgger
q Board Enab 1 m 3 - Ext Dolay Trigger3 | 1 | Enabled | Mormai | [12 | 110000
D2) Boar 0 nable
éon)trologn d NO 2 |z 11 = Trigger Output 0 2 [Enabled | Mormat | [12 | 110000
= lngger Ouipuw
- 13 = Tri Output 2
Monitoring \ YES 3 T3 }gﬂgggg:gﬂggﬂgg 3 [Enabled [ Hormal | [12 | 110000
™ Rx Link 4 [0 }g;ﬁiggg:g::gﬂ%g 4 [Enabled | Morma | [12 [ 110000
% Lin = Trigger Qukpu
oN 5 Lvpect*[D ig:T:‘iggg%ﬂEgﬂEé 5 |Enabled | Moma | [12 [110000
LYPECL* =~ hager Ly 1
R Link Error 6 : [0 AN A ) 6 |Enabled | Noma | [12 [ 110000
pount since s L 33-Taggeroutput 12 | 7 [Enavled [ normar | [127 [107156
- 12 110648
o Extended Delay Trigger Output  cjock 8 [Enabled | nonna || I
|7 State Polarity Width** Delay* Prescale] @ |Enabled | Nonma | [12 [110590
O [Enabled | Homal | [12 [103980 |1 |10 [Enabled | Morma | [12 [110013
1 [Enabled |Hormal | [12 [170000 " |77 |11 [Enabled [ nNorma | [12 [110074
1
(D4) Extended Delay | r tink emvors | 2 1Evabled! [ worma | 52 [110000 " [37 |12 [Enabted [Honnat | [127 [T10000
Front Panel Trigger in Last 2 Sec 3 [Enabled | Homal | [12 [110000 " |7 13 |Enabled | Normal | [12 j111124
0 ~e Max pulse width is 4.3E9 ticks. | ™ Max pulse width is 65535 ticks. values ||
VME | greater than 63535 will wraparound to a
IRQ [o [1 S Howernumber.

(D6) VME IRQ delay
configuration
Don’t Use It!

* All delays and pulse widths on this panel are in periods of the 119MHz event rate. Max delay is 4.3E9 ticks.
All delays start from the time of receipt of the event code assigned to the channel (the "Events" display has
detail). The actual delay is the entered value plus the intrinsic system delay which is different per channel,
measured at ~300nsec for VME EVRs and ~4135nsec for PMC EVRs, not including cable delays.

Go to 10C-specific trigger panels to enter delays in nsec from TREF and to change trigger output states. Changes
made on those displays will be permanent and restored on 10C reboot. Changes to settings on this panel that need
LLtn be penmanent must be sent to controls-software so that the bootup databases are changed.
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Controls Cont’d: EVR Diags '

P EVR Board

W Board Type/Instance/IRQLevel/[FPGA version
W Board Enable/Disable

B RX link Status

B Error Counter and Reset

F Extended Trigger/Front Panel Trigger
F Rear Panel Trigger
F VME delayed IRQ (Not Use)

o1 A_h. Timing system ICD software meeting 3
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Ext. Delay Trigger?/Front Panel Trigger?
Controls o

E Front Panel Trigger

B Physically located on the front panel
= VME: 4 Channels
= PMC: 3 Channels

B Select the Real Trigger Channel and route to Front Panel
= Configure with the trigger selection key from 11 to 24

= Uses same delay and width as the rear trigger which is selected by the trigger
selection key

I Extended Delay Trigger
B Physically using same output channel with the front panel trigger
B Shares same event code with the rear transition
B Configure with the trigger selection key from O to 3

B Has its own delay, width and prescaler

(g A.‘.' Timing system ICD software meeting {
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Extended Delay and Prescaler
Controls o

Max Width: 64k (16 bits)
Max Delay: 4.3E+9 (32 bits)

F Need more longer delay? Then the Extendeded Delay
B Extended Delay = Delay x Prescaler (32 bits)

B Thus, we have 64 bits wide delay counter for the extended delay
E PMC EVR has only 2 prescalers for the first 2 channels

E Thus, the third channel on the front panel
M is NOT available as the Extended Trigger
M is available as the Front Panel Trigger

-';;‘;0‘;?,15“'"’(;,;‘\_
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Trigger Panel

Gontrols

[’AT‘:] IN20 EVR RF01 Event Diags

=)

Changes on this display are
NOT restored on 10C reboot!

[ Exir |

Event

(T1) event code code

Trigger Selection

* * * * 3 e

[B2 7 [Enabled

[Disabled| [Disabled| [Disabled| [Disabled| [Disabled| [Disabled| [Disabled] [Disabled] [Disabied| [pisabled| [Disabted| [Disabled] [Disabled] [Disabted| [Disabted|

for trigger generator

[41 [Enabtea

[Disabled| [Disabled| [Disabled] [Disabled| [Disabted| [Disabled| [Disabled] [pisabled] [pisabled| [Disabled| [Disabled] [Disabled] [Disabled] [pisabled|

| e

Disabled] [Enabled [Enabied [Enabled [Enbled |Enabied [Enabled [Enapled [pi | [i | [oi | | [Enasied_ [pisasied]

\5}43 [ Enabled

[Enatied | [Disabled] [Disabled] |Disabled] [Disabled| [Disabled] [isabled] [Bisabled| [pisabled] [Disabled] [Disabled| pisabiéa] {Di [Disatted| [Disabled|

[1807 [Enabiea

|Disabled] [isabled] [Disaled| [Disabled] [Disabled| [Disabled] [Disabled| [Disabled| | Disabled] [Disabled| [Disabted] [Disabled] [Disabled| [Enabled| [Disabled|

[87 [Enabtea

|isastea] [Disabied] |pisattea] [Disabled] [pisatted| [Disabied] [bisabied] [pisabied] [bisadted] [pisabied] [bisavtea] [Enabled [pisaviea] [isabied] [bisaied]

| 11 | Enabled

|
|pisabled] [Disabled] [Disabled| [Disabled] [Disabled| |Disabled] |Disabled| [Disabled| | Disabied] |Disabled| [ Enabled | pisabled] [Disabled| [Disabled] [Disabled|

|| [1437 [Enabled

[Disabled| [Disabled| [Disabled| [Disabled| [Disabled| [Disabled| [Disabled] [Disabled] [Disabled| [Disabled| [Disabted| [Disabled] [Disabled] [Disatted| [Disabted|

|| [151 [Enabled

|Disabled] [isabled] [Disabled| [Disabled] [Disabled| [Disabled] [Disabled| [Disabled| [ Enabled| [Disabled| [Disabled] [pisabled] [Disabled| [Disabled] [Disabled|

| 152 | Enabled

|| [153" [Enablad

|
[Disabled| [Disabled| [Disabled| [Disabled| [Disabled| [Disabled| [Disabled] [Disabled] [Disabled| [Disabled| [Disabted| [Disabled] [Disabled] [Disatted| [Disabled|

[1547 [Enabted

|Disabled] [isabled] [Disabled| [Disabled] [Disabled| |Disabled] [Disabled| [Disabled| | pisabled] [ Enabled. [Disabied] [pisabled] [Disabled| [Disabled] [Disabled|

| 155 | Enabled

[1287 [Enabiea

/

|
[Disabled| [Disabled| [Disabled| [Disabled| [Disabled| [Disabled| [Disabled] [Disabled] [Disabled| [Disabled| [Disabled| [Disabled] [Disabled] [Disabted| [Disabled|

* Either regular or extended delay trigger. Extended delay triggers are available from front panel only.

** |RQ must be enabled for event record processing and the update of event rate shown on the "Events” display.
It must also be enabled for records with the TSE field set to the event code.

e
(T2) enable/disable

the event code I
(only for the trigger genergtor)

Devices Triggered by Channels:

8 RF Gun1PAD
9 RF Gunz PAD

0= RF Dist PAD
1* RF SPAC (MDL)
2* RF SPAC (RF Ref)
3* RF SPAC (LOR)

4 RF SPAC (CLK)

5 Spare Trighs

8 Laser ZPAC
7 LaserPAD

12 Spare Trig 8
13 Spare Trig 8
10 Zpare Trig 6
11 Zpare Trig 7
FPO™ Spare Trig 1
FP1™ Spare Trig 2
FP2™ Spare Trig 3
FP3™ Spare Trig 4

(T3) matrix switches for mapping
the events to the trigger channel

| —

4
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Controls How to control the trigger .

Triggers Panel PVs

Event Code PV

Enable/Disable PV ]

Triggers Panel PVs
PP

f ) EVR Diag. Panel PVs
Prescaler PV

—

Delay PV
O0000*°0  ——

Width PV
1 Trigger Event — Status PV Polarity PV

Enable/Disable )
An Internal Clock ’ Prescaler Delay Counter »' set » Polarity control ‘

Width Counter -' clear Hardware Channel

\_ J

Trigger Generator

Matrix switches on the trigger panel

Trigger Driver

O A_Q Timing system ICD software meeting
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Form Factor/OS dependency

Event Module for RTEMS/vxWorks

EVR Processing Logic

erRecord

devErMrf

drvErMrf

mrfCommon/mrf\VVme64

( N

VME EVR Hardware ] [ PMC EVR Hardware

\ S

Works with old register map

o1 A_ﬁ. Timing system
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Event Module for Linux

EVR Processing Logic

erRecord

devErMrf

drvLinuxEvr

erapi

PMC EVR Hardware

\ S

Works with modular register map (new)
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High Level Screen

bZ) IN20 - Events - LLRF RFO o=

INZ0 Events £ Triggers - Low level RF RFO1

Expert

- Tius e is generaled Witlr 2
| EYR:AMZ0:RFO1... | | RFO1 Triggers... || Events... seApt. Do ot eait.

LLRF - EVR:IMZ0:RFO1 "W o TREF

Desciphion iz Polarify  Wigthins) TDES@ms)*  TCTL Bt Unit Screen 779 O
RF Dist PAD Mormal | | 100 g Enabled TTE/FP O Trig... ]
RF SPAC (WMDL) Normal | | 100 3624 Enahled TTB/FP 1 Trig...
RF SPAC (RF Ref) Marmal | | 100 3516 Enabled TTB/FF 2 Trig...
RF SPAC (LOR) Normal | | 100 Bl Enabled TTE/FF 3 Trig...
RF 5PAC (CLK) Marmal | | 100 g Enabled TTE 4 Trig...
Normal | | 100 3616 Enahled TTE 5 Trig...
Mormal | | 100 3516 Enabled TTE 6 Trig...
Mormal | | 100 2102 Enahled TTE 7 Trig...
Mormal | | 100 -7 Enabled TTE 8 Trig...
Normal | | 100 -554 Enahled TTE 9 Trig...
Mormal | | 100 4820 Enabled TTB/FF O Trig...
Mormal | | 100 agzd Enahled TTE/FF 1 Trig...
Mormal | | 100 agzl Enabled TTEFP 2 Trig...
Normal | | 100 3820 Enahled TTE/FP 3 Trig...
Normal | | 10000 -109 Enabled TTE 10 Trig...
Mormal | | 50000 -321176 | Enabled TTE 11 Trig...
Mormal | | 100 g Enabled TTE 12 Trig...
Normal | | 100 3816 Enabled TTE 13 Trig...

i

Spare Trig 3
Laser SPAC
Lazer PAD

RF Gun 1 PAD
RF Gun 2 PAD

e B e = T | O v I v

Spare Trig 1

Spare Trig 2

Spare Trig 3

Spare Trig 4

Spare Trig A

Spare Trig 7

Spare Trig 8

0000 o|d |00 |00 |d)0 |00 |00 |0

Spare Trig 9

LLRF Triggers IN20:RFO2 | | LLRF Triggers IN20:RFO3 | | LLRF Triggers IN20:RF04 |

O A_h. Timing system
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Controls Issue 1. FWD/BWD Propagation '

Low Level PVs High level PVs Event Event Number
on Diagnostics Screen on Events Screen Number@ on Trigger Screen

BE

Changes on this display are l—
MQOT restored on 10C reboot! EXIT IN20 EVR RF01 Tl‘lgg
vect 0x60) FPGA Version ~0xd308 "W e TREF
Trigger Output Folarily  Widihins) TOESmEN  TOTL VR Diags Ty o
Stake/' Polarity Width™ Delay™ | . .
0 [Enablea] [ noma | 7277 105950 Mormal | | 100 3735 ~Wnabled |EVRINZORFO1.| TTB 0 L 1 0
Disabledl Disabledl |
1 [Enablea | nonmat | [12 [110001 Mormal | | 100 gzt Enabled |EYRINZORFO1..| TTB 1
2 [Enabled | [[Homnal | [12 [110000 Marmal | | 100 sz Enabled |EvRIMzORFO1..| TTE 2 Di“b'edl Di“b"’dl E
3 [Enabled| | nona | [12 [110000 Marmal | | 100 ez Enabled |EVRINEZORFO1.| TTE 3 Disabledl | Enabled [
4 [Enabled |nomna | [12 [ 10000 Mormal | | 100 ez Enabled |EvRIMzORFO1_| TTE 4 |Emmed Disabled”]
5 [Enabled, | tiomai | [72 [170000 Marmal | | 100 3820 Enabled |EVRINZORFD1 | TTE 5 = = [
6 [Ensbled |tonnal | [727 [770000 Mormal | | 100 320 | Enapled |EvRdMeORFDY.| TTE 6 [bisabied] [pisabtedl |
7 [Enabtea) [ riormat ] [72 [T08736 Normal | | 100 20y Enahled |EVRJINZORFO1..| TTB 7 Disabledl Disabledl E
100 -94 T - .
S| 8 [ [momar] [727 [770655 Normal Enabled |EVRINZORFUI..| TTE 8 Disabled| [Disabled] ||
e 100 -554 Enabled |EVRAMZORFD1.| TTE 3
D |Enabled | Hommal | | 12 110590 Mormal AMZD0: . - =
7 Prescale 2 | [ bormal | | I —— oo —1 . N Disabled| [Disabled] ||
00 [T |10 [Enablea [nomal | [1750° [T05546 AP - -
— Marmal | | 100 3820 Enabled |EvRINzORFOI..| FP 1 Eizatled) || Disabled E
00 [T 11 [enaviea] [ronnal | [5950 [0
0 [T |12 [Eveed [rvomsat] 12 ormal | | 180 3820 Enabled |EVRINZORFO1..| FP 2 Disabledl Disabledl E
— 100 3820 Enabled |EVRdIMZORFO1..| FP 3
00 |1 13 | Enabled -m 12 - - — Disabledl Disabledl E
) — — . 10000 a Enabled |EVRINZO:RFO1..| TTB 10
+ 4.3E9 ticks.| ** Max pulse width is 65535 ticks. Valu Dismedl Dmbledl D
- |1— :g]reater th'c:;n 65535 will wraparound to a Mormal | | 20000 -993000 | Epapled |EVRINZO:-RFO1..| TTE 11
jower number. = =
= d/B k Marmal | | 100 3820 Enabled |EVRINZORFO1 | TTB 12 Dlsabledl Dlsabledlﬁ
he 119MHz event rate. Max delay is 4.3E9 ticks.
isigned to the channel (the "Events" display has orwar ackwar Normal | | 100 3829 Enabled [EVRIN2ORFO1..| TTB 13 Disabledl Disabledl |]
ic system delay which is different per channel, P ropal atlonS (@)
EVRs, not including cable delays. p g * Either regular
n TREF and to change trigger output states. Changes | ILLIHF VT Page\@___ | == IR} must be e
)C reboot. Changes to settings on this panel that need m
he bootup databases are changed. 07/18/2011 16:11:03 It must also be el

Hard-coded Event number
and Trigger Configuration(@”)

Save/Restore for High Level PVs ()
ICD software meeting
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Issue 2: Event Code Invariant Delay

E Each Event Code has its own offset
B Each event code has to have different offset
B The delay has been hard-coded in the EVG
B EVG assumes there is no duplicated offset

B These offsets are involved

In the hardware trigger calculations for

trigger delay on EVR side

W But, the offset PV is hard-coded

for each trigger channel

W Thus, the changing event code
(or, changing trigger selection)

makes different delay

1 A q Timing system
— \ ¥~ 13
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Beam Full IW 11900
Beam&g0Hz [ 141 [11301
Beama3oHz [ 142 | [17502
Beam&szlm 11903
Beam & 5Hz Im 11904
Beam & 1Hz [145 | [11905
Beam&0.5Hz 146 | [11906
Full-1  [137) [A7807
Ful Nz  [7148) [T1908
TCAVO [1aa]| [11909
Burst Iﬁ 11910
Klys Accel W 11911

Evert Delay™
Mame Cod

EEEEEEEEEEEES:

LCLS

Delay * Onf Beam Mask

asssz [1 [ [FIEE
CEEET N ERE E Rl Masks
CELEE N E R [Masks |
CEENG N Elviasks |
ssgie [ AT [YEE
99924 | [A7 A7 [¥rEETE
CEEEE N R Elviasks |
CELET N ERN E Rl Masks
EEE E E R [Masks |
CEEE: N E Fliasks |
CELLE N E El Masks |
L e E E R [Masks |

LWwLD
Rate

(nsec) Off Code Setup (Hz)

10.0
10.0
10.0
10.0
3.0
1.0
0.5
10.0
10.0
0.0
0.0
10.0

Event information in EVG

Event HW Trigger Diagnostics

(ECx)

ICD software meeting |

EVR Delay, nsec = TREF + TDES iimiainiall A0ANZ) 7 Trigger Channel
924290 nsec = 1030000 nsec + 3735 nsec -§( 13024 8403 JTTE 0O
Event Code for TTB trigger channel 0 to reach EVR
-TDES +TDES
1
L3 _
- TREF >
Time (ns)
EVR Delay
I R ——
L L — Clock Ticks
[ [ I =
Fiducial Event T Codes Trigger ~ Beam

Trigger Delay Calculation in the EV



Controls Event Code and Delay '

E Delay Calculation

Clock Rate

T

elay ref

T, + T, —{T.. -1/ 119/I\/|Hz)}

Fiducial to Beam: Constant f ;'i
Desired Delay Event Code Offset by EVG

F To make “event code invariant delay”, need to fix the hard-coded
part

B Require to detect changing event code (or, changing trigger selection)
B Re-calculate the forward propagation

B Actually, the offset of event code is a function of event code and trigger
configuration

[ A.h Timing system ICD software meeting (/2 &
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Event Module

il >< ﬁﬁ\l LCLS+FACET with R3-14-8-2
event-R3-2-1 event-R3-3-1
=i

event-R3-2-2 event-R3-3-0

MAIN_TRUNK
HEAD

E Pick a correct event module
B R3-14-8-2
» Please, use event-R3-3-1
= for LCLS, FACET
= back-propagation, event invariant delay

BR_GENERALTIME
HEAD

event-R3-2-2-br_generaltime-1-0
event-R3-2-2-br_generaltime-2-0
event-R3-2-2-br_gepers -

= requires the standalone generaltime package
B R3-14-12

= Please use event-R3-2-2-br_generaltime-2-1

= for LCLS, FACET and XTA

= bundled generaltime in EPICS base

for LCLS+FACET with R3-14-12

New changes for the event-R3-2-2-br_generaltime-2-1

= back-propagation, event invariant delay
= mrfApi for linux platform
= Info(autosaveFields_passO, “VAL”) + PINI=YES in evrDevTrig.db
= Additional macros to bsaTOROEdef.substitutions, egu, hopr, lopr, prec, adel
Notice) The latest update (to fix bugs for the Linux PMC EVR) is still stuck in the HEAD of the branch for the R3-14-12.
Thus, there will be another release very soon! -
o1 A_ﬁ. Timing system ICD software meeting \5
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*evr.substitutions
Controls .

P EVR record instance + EVR event instances

B EVR record instance / need to choose one of the followings

= evr.db
Simplest one
DEV, CARD, DELAY, WIDTH
= evrWithDelays.db
More degree of freedom for delays
DEV, CARD, DELAY[0_9, A D], WIDTH
= evrWithExtDelays.db
evr.db + more degree of freedom for front panel trigger channels
State, Width, Delay, Prescaler, Polarity for each front panel channels
= evrWithFrontPanel.db
Similar with evrWithFronPanel
Disable Rear panel trigger
Less degree of freedom: DEV, CARD, WIDTH DELAY

c! A- ® Timing system ICD software meeting “
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ont’d : EVR Instance
Controls .

Z5 IN20 EVR RFO1 Diags [ =] B -t
Changes on this display are I—
MOT restored on 1OC reboot! EXIT
Module Description PMC Card 0 @2/4/0, IRG 0x50 FPGA Version O0xf305
- Front Panel Signal Trigger Output
Trigger Selection Trigger Selaection Key State Polarity Width™ Delay™
0 = Ext Delay Trigger 0
[ Events | 0 1T fO 9 ZExtbelay Trigger® | O [Enabled [ronma | [i2 [109380
2 = Ext Delay Trigger 2
& Enabl 1 1 3 3 ZExtDelay Trigger3 | 1 [Enabled [Hommal | [12 [110000
oard En [} I
2 TTL I 2 }1 ¥ngger 8u:pu{2 2 | Enabled | Monmal I I 12 I 110000 l
= Trigger Qukpu
13=Ti Output 2
’— 3 -3 e ﬁgg:: 83{33{3 3 [Enabled [roma | [12 [710000 |
Ax Link 4 1[0 18- ;:gg:: gﬂ:ﬁﬂ:g 4 [Enabled | rorma | [12 [110000
= Lin rigger Qukpu
ON 5 LvPECL* D 1= W en i 5 |Enabled | rommal | [12 [110000 :
Rx Link Eror | 8 LYFECL [0 21 - Tngger Qutput 10 6 [Enabled [Homal | [12 [710000 |
Count since ™ MIA for PMC 23 = Trigger Output 12
Resot 2 Trgder Ot 12 7 [Enabled [Homa | [12 [107156 |
o Extended Delay Trigger Qutput  ock 8 [Enabted | nommal | [12 J 110648 1
State Polarity Width** Delay* Prescaler] @ [Enabled |Nomma | [12 110590 I
Last Reset Time| 0 |Enabled | Momma | |12 109930 1 10 | Enabled | | Horma | [12 110013
| [tormat |
04702/1211:12:08 | 1 [Enabled | Mormat | [12 [110000 |3 11 [Enabled | | Hormai | [12 [110074 |
Rt Link E 2 [Enabled | Momal | [712 [110000 |3 12 [Enabled | | Normai | [12 [710000 |
= LN ors
in Last Z Sec 3 [Enabled | Moma | [72 [110000 |2 13 [Enabled | | normai | [12 [111124 |
1] *** Max pulse width is 4.3E9 ticks. | ™™ Max pulse width is 65535 ticks. Values |
VYME greater than 65535 will wraparound to a [
IRG |Risabled] [0 [1 lower number. i
N

* All delays and pulse widths on this panel are in periods of the 119MHz event rate. Max delay is 4.3E9 ticks.
All delays start from the time of receipt of the event code assigned to the channel (the "Events" display has
detail). The actual delay is the entered value plus the intrinsic system delay which is different per channel,
measured at ~300nsec for YME E¥YRs and ~415nsec for PMC E¥YRs, not including cahle delays.

Go to 10C-specific trigger panels to enter delays in nsec from TREF and to change trigger output states. Changes
made on those displays will be permanent and restored on 10C reboot. Changes to settings on this panel that need
to be penmanent must be sent to controls-software so that the bootup databases are changed.

=

EVR record instance and the EVR Diag Screen

i A_Q Timing system ICD software meeting
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Gontrols Cont’d o

B EVR eventinstances

controls the mapping between event code and trigger channel

Use evrEventCtrl.db

DEV, CARD, NAME, ID, PO-P13, VME
NAME: EVENT1 to EVENT14

VME
PO to P13

(25 IN20 EVR RFO1 Event Diags I S |

ID: Event code TS s,

Event Trigger Selection
0* 1* 2* 3* 4 5 [} 7 8 9 10 11 13 IRy
S

Enabled

Pn: 0 to 1 for the matrix switch
VME: Enable the softevent

Enabled
Enabled
Enabled

Enabled

CEEEEEERE

Exabled

Enabled

Enabled

g

Enabled

g‘
HHH AR R R R

Enabled

7]
&

Enabled

Enabled

7
)

Enabled

=
o
2

B

jabled

ID: Event code —— |

* Either regular or extended delay trigger. Extended delay triggers are available from front panel only.

** IRQ must be enabled for event record processing and the update of event rate shown on the "Events” display.
It must also be enabled for records with the TSE field set to the event code.

Devices Triggered by Channels:

Hard-coded

0 RF Dist PAD

1* RF SPAC (MBL)
2* RF SPAC (RF Ref)
3* RF SPAC (LOR)

8 RF Gun1PAD
8 RF Gunz PAD
10 Spare Trig B

4 RF SPAC [CLK) 12 Spare Trig 8
5 Spare Trig 5
6 Laser SPAC

7 Laser PAD

13 Spare Trig 9

=== ===a—u\

11 Spare Trig 7
FPo* Spare Trig 1
FP1* Spare Trig 2
FP2* Spare Trig 3
FP3* Spare Trig 4

i A_Q Timing system ICD software meeting
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Gontrols

Example of *evr.substitutions

file euhﬂithﬂelags,db
1

# Pulze
# Tevice Card  lWidth
pattern £ DEY . CARD , WIDTH ,

T E¥R:LI24:RFOL, o . 12,

file evrBventCtrl.db

Channel Delays (clock ticks)
DELAYO, DELAYL, DELAYZ2, DELAYZE, DELAY4, DELAYS, DELAYS, DELAYY, DELAYS, DELAYI, DELAYA, DELAYE, DELAYC, DELAYD }
110000, 110000, 110000, 110000, 110000, 110000, 110000, 110000, 110700, 110000, 110000, 110000, 110000, 110000 +

i
# Device Card < Event =
pattern £ DEY - CARD , HWAME . I0 ,PO,PL.P2,P3,P4.P5,PE,P7. PR, PO, P10, P11, P12, P12, YHES
{ EVR:LIZ24:RFOL, @ , EVEWTL , 40, 0,1, 0,1, 0,1, 0,1, 0,0, 0,0,0,0,0%
1 EVR:LIZd:RFOL, @, EVENTZ , 41 , 0, 0, 0,0, 0, 0, 0, 0, 0,1, 0,0 ,0,0,0%
{ EVR:LIZ4:RFOL, @, EVENTE , 42 . 0, 0, 0,0, 0, 0, 0,0, 0,0, 0,1 ,1,1,0%
1 EVR:LIZ4:RFOL, O, EVENT4 , 43, 0, 0, 0. 0, 0, 0, 0, 0, 0, 0, 0,0, 0,0,07}
1 EVR:LIZ4:RFOL, @, EVENTS 40 , 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,0, 0,0 ,0%
{ EWR:LIZ4:RFOL, @, EVENTE 141 , o, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,0, 0,0 ,0%
1 EVR:LIZ4:RFol, &, EVENT? 142 , 0, O, 0. 0, 0, 0, 0, 0, 0, 0, 0, 0 .0, 0,07}
1 EVR:LIZ24:RFOL, @, EVENTS 143 , 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,0, 0,0, 0%
{ EVR:LIZ24:RFOL, @, EVEWTS 181 , L1, 0, 1, 0,1, 0, 0, 0, 0,0, 0,0, 0,0 ,0%
1 EVR:LIZ4:RFOL, @, EVENTIO ,AR2 , 0, 0, 0, 0, 0, 0, O, 0, 0, 0, 0, 0,0, 0, 0%
{ EVR:LIZ4:RFOL, @, EVENTIL 184 , 0, 0, 0, 0, 0, 0, O, 0, 0, 0, 0, 0,0, 0, 0%
1 EVR:LIZ4:RFOL, 0, EVENTLZ ,155 , 0, O, 0. 0, 0, 0, 0, 0, 0, 0, 0 , 0 , 0, 0,0}
1 EVR:LIZ4:RFOL, @, EVENTLZ (486 , 0, 0, 0, 0, 0, 0, 1, 0, 0, 0, 0, 0, 0,0, 0%
) { EVR:LIZd:RFOL, @, EVEWTL4 (187 . 0, 0, 0, 0, 0, 0, 0, 0, 1, 0, 0,0, 0,0 ,0%
1l A _Q Timing system ICD software meeting
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N .
Controls pattern.substitutions '

E First Session for evrPattern.db
B Records for the pipeline related PVs
B Just use evrPatternAll.db
B Need to specify ACTIVE TIMESLOT

= LCLS: 1and 4
= FACET:; 2and 5
= XTA: 3and 6

F Second Session for Events
B for the Event records
B Each beam program has different event sets

B Need to use a proper template
= LCLS: evrEventAll.db
= FACET: evrEventFACET.db

= XTA: evrEventXTA.db
(g A.‘.' Timing system ICD software meeting {
D e AN 20
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N .
Controls Example of *pattern.substitutions '

Specify proper ACTIVE TIMESLOT for each beam program

tile evrPatternAll,db

1
# Device » GLC Pattern, EVEATrigoger
# Links
pattern 4 DEVICE - LIMNE4 - LIMER . LIMEE . TREF
# 7/278: TS15T=0 for 16,6 m=s walid flag: 1 for 8.3 m=
1 I0C:INZ2O:RFOL , " Lot 1L 08E0R
¥
file|ewrEwentAll,db
d
pattern 4 DEVI L
1 I0C:IM20:RFOL F
¥

Choose a proper template for the each beam program

! A.’? Timing system ICD software meeting b
e "\ 21 !
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What is the Timeslot

Zero Crossings at AC 3
phases lead out the 6 time
slots

Same Timeslot in different
peroid shows exactly same
AC phase configuration.

Active Timeslot
BLCLS: TS1landTS4
B FACET:. TS2 and TS5
m XTA: TS3 and| TS6

Primary Timeslot

A_h. Timing system

o e ™\ 22
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Phase 1 Phase 2 Phase3

120° 120°

L TS1 | TS2 | TS3 | TS4 | TS5 | TS6

A
Y

(1/60 s)

ZC = Zero Crossing
TS = Time Slot

: oA
ICD software meeting (5F 7= 3¢
= 13




*+ri - .
Controls trig.substitutions

E Make PV for the High Level Screen
E Use, evrDevTrig.db

F Add 2 new macros for new features
B Backward Propagation
B Event Code Invariant Delay

m TOUT
= Make mapping between logic and output channel
= OUTO to OUT9 and OUTA to OUTD
= For the front panel re-use OUTO to OUT3

H ACTV
= Enable/Disable the event code invariant delay

E Timing Usability project to auto-generate trigger EDM screens

I o
e AN\ 23
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file ewrlevTrig,.db

Example of *trig.substitutions

pattern
#EVRE EVR:LIZ4:RFOL
#FILE eunt_liZd_llrf

{ ACCLAL124$1004KLY 2.
{ ACCL:LI242200:KLY_C_1_
{ BCCL:LI24:200¢kLY_C_2_

{ BCCL3LIZ4:3008kL

{ TCAV:LI24:800¢TC3_C 1.

¥
Y
¥
{ ACCL:LI242300¢kLY_C_1_
Y
3
{ TCAV:LIZ24:800:TC3_C_2_

C
C
C
C
L
C
C
]

2
1
2
1
2
1
2

£ TCAYLI24:800:TC3_D_
{ LLRF:LI2d202REF_C_

# zpare triggers 5-8 TTH 11-13

1, TRIGLIZ4:RF05:
1 TRIG3LIZ4:RFOE:
£ TRIG;LIZ43RFOT;
{ TRIG3LIZ4:RF08:

#{ ACCL:LI243800:KLY_D_

# spare triggers 1- 4 FP (WHE)

1 TRIG3LIZ4:RF0:
1 TRIG3LIZ4:RF0Z:
£ TRIG;LI243RFO3;
{ TRIG3LIZ4:RF04:

o
For trlgger screen autogeneratlon: N
- - - ew macros
1) Add comment tags & 2) modify Makefile (next slide)
Optional tags for LCLS; necessary for other facilities
Deszcription cpolarity, Jdelay,event , EVR , EVR, I0C
code |, location,unit

DECC ol TEC . LOCA , UWIT, IOC . DRYL , DIRWH . TCTL . TPOL, TWID, TDES, CTLJ TOUT, ACTY}:

#CONTROLPV1 SIOC:SYS0:AL00:MODE

#CONTROLPVZ SIOC: SYSO ALOO TOD
e e e P T30 |, LI24 , RFOL, IOC:LIZ4:RF0d, -2,8E06, 2,8E06 , OTPO , OTOP, OTol, aTon, 1 T, 1 7}
. "M-1PAC SBY L 0, 100, 3320 , TS4_30_  , LIZ4 . RFOL1, [OC:LIZ4:RFOL, -2,8E06, 2,BEOE . OTP1 , OTIP, OTLW, OT1D, 1, orL, 1 7}
. 22 PAC Ace L 0, 100, 3320 , TS4_30_  , LI24 . RFO1, [OC:LIZ24:RFOL, -2,8E06, 2,BE06 . OTPZ , OTZ2P, OT2W, OTZD, 1, Tz, 1 ¥
, M-2PRAC SEY O, 0, 100, 3820 , TS4_30_  , LI24 , RFOL, IOC:LIZ4:RF0L, -2,8E0G, 2,BE06 . OTP3 , OTZF, OTaW, OT3D, 1 Tz, 1 7}
. '24=3 PAC Acc" L 0, 100, 3320 , TS4_30_ . LIZ4 , RFO1, IOC:LIZ4:RF01, -2,8E08, 2,8E06 . OTP4 . OT4P, OT4W, OT4D, 1, o4, 1 7
. '24-3 PAC SB" . 0, 100, 3320, TS4_30_ ., LIZ4 , RFO1, IOC:LIZ4:RF01, -2,8E06, 2,8E06 , OTPS . OTSP, OTSW, OTSD, 1, ouTs, 17
. C"LETeawPACE24-20Ace", 0, 100,-21606, LCLSTCAY . LIZ4 , RFO1, [OC:LIZ24:RF0L, -2,8E0R, 2, BEUE . OTP& . OTEP, OTEW, OTED, 1, oTe, 1 7}
. "LETcawPACE24-83SE", 0, 100, 3820 , TS4_30_  , LIZ4 , RFO1, [OC:LIZ24:RF0L, -2,8E06, 2,BE0E . OTPF , OT7P, OT7W, OT7D, 1, or?, 1 ¥
. L3TeawPRDizd-2)" L 0, 100, 3820°, LCRFONLY , LI24 , RFOL, IOC:LI24:RFol, -2,GE, 2,8E0F , OTPE , OTSP, OTEM, OTSD, 1,  OUTE, 1}
. M-EKIGPADLEPeat L O, 100, 3820, TS4._30_  , LI24 , RFOL, IOC:LIZ4:+RF01, -2,8E06, &,8E06 , OTPI . OT9P, OT9W, OT4D, 1, T, 1 7}
. "Spare Trig B" , 0, 100, 3820 , TS4_30_ , LIZ4 , RFOL, IOC:LIZ24:RF01, -2,BE0E, 2,8E06 , OTPA . OTAP, OTAW, OTAD, 1. oTa, 107

"Spare Trig 6" , O, 100, 3820 , TS4_30_ . LI24 , RFOL, IOC:LI24:RFOL, -2,8E0R, 2,8E06 . OTFE . OTBP, OTEW, OTED, 1. ouTe, 1 7
. Spare Trig 7" . 0, 100, 3320 , TS4_30_ , LI24 , RFO1, [OC:LIZ24:RF0L, -2,8E06, 2,BE06 . OTPC , OTCP, OTCW, OTCD, 1, oS, 17
. 'Spare Trig 8" . 0, 100, 3820 , TS4_30_ , LI24 , RFOL1, [OC:LIZ4:RFOL, -2,8E06, 2,BEOE . OTPD , OTDP, OTIW, OTDD, 1, oTo, 1 7}

"24-8 Kly PAD" , 0, 100, 3820 , TS4_30_ , LI24 , RFO1, I0C:LIZ4:RFod, -2,8E06, 2,8E06 , OTPE , OTEP, OTEW, OTED, 1,  NOME, o }

. "Spare Trig 1" , 0, 100, 3820 , TS4_30_ , LIZ4 , RFOL, IOC:LIZ24:RF01, -2,8E0E, 2,8E06 , DGOE . DGOP, DGOW, DGOD, 1. oTo, 107
. 'Spare Trig 2" . 0, 100, 3320 , TS4_30_ , LI24 , RFOL1, [OC:LIZ4:RFOL, -2,8E06, 2,BE06 . DGIE , DGIP, DGIW, DG1D, 1, orL, 1 7}
. 'Spare Trig 3", 0, 100, 3320 , TS4_30_ , LI24 , RFO1, [OC:LIZ4:RF0L, -2,8E06, 2,BE06 . DGZ2E , DGZP, DG2W, DGZD, 1, oz, 17
. 'Spare Trig 4" . 0, 100, 3320 , TS4_30_ , LI24 , RFOL1, [OC:LIZ4:RFOL, -2,8E06, 2,BE06 . DG3E , DGEP, DGAW, DG3D, 1, Tz, 1 F

i
=
~J
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Controls Example of xApp/Db Makefile .

TOP=../..I..

include $(TOP)/configure/CONFIG
<snip>
# Create and install (or just install) into <top>/db # databases, templates, substitutions like this

DB += |OC-XT01-IM01-adc.db
New target

DB += IOC-XT01-IMOZevr.db ) : N :
« Pass in *trig.substitutions file

DB +=10C-XT01-IMO1pattern.db «  For multiple EVRs, one file contains
DB +=10C-XT01-IMO1bsa.db substitutions for every EVR, separated with
DB += I0C-XT01-IMO1trig.db appropriate #EVR, #FILE tags

« edl trigger files specified by #FILE are output to
EDM/install directory

gen_trig_edl:
create_edm_event_msi.py 10C-XT01-IMO1trig.substitutions

include $(TOP)/configure/RULES » Infrastructure will be ready for engineers to build after
" next week PAMM (4/10)

# ADD RULES AFTER THIS LINE

B A # Timingsystem ICD software meeting
— \ ¥~ 25

NATIONAL ACCELERATOR LABORATORY




Bean Synchronous Acquisition (BSA)

E Acquire beam dependent scalar values across multiple I0Cs to analyze
the correlations among the values which are acquired at the same pulse

Maintain the buffer up to 2800 points
The buffered values can be averaged up to 1000 samples
Up to 20 different BSA requests are available

Each BSA requests can specify:
B Beam Code
B Inclusion/Exclusion Masks for the Event Pattern
B Measurement Count (number of data points)
B Average per Measurement
B Severity Level

! A-q Timing system ICD software meeting 7
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How to Setup the BSA request

controls_E VG Side .

Bring up the Event Global

Choose Event Definition

Make EDEF reservation with your own name
Bring up your EDEF slot

Set up Masks / Beam Code / Measurements/
Average/Severity

Turn ON to start BSA
Finally release your EDEF slot

Timing system ICD software meeting (5 :

1 A
27
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Controls Bring up the EDEF screeen .

LELS Subsystems and Areas: evnt all

LCLS Subsystems and Areas: Global Event / Timing System | Hetp...| | Home Sereen..| | Exit |

Ewvent Generator (EVG) I0C  EVG I0C Status Beam Synchronaus WTG/Main Drive Line Profile konitar

yertsTion )
| Diagnastics I Pattern/PHET WIATG... I Dark Current Diags on
U Event Definitions. | EVG in IN20 VTS

| Events... | MPS Interface
Bearm Rate Cantral.. I Packals Cell _
LCLE Rates (Hz) Pdse Rate Triggers tdech Shutter EIERNEEN

Beam Full Rate BFi Calibration 1 Bl _
L T4 and TS1 120 Hz Laser Htr Shutter [N
Faockels Cell BPM Calibration 2
TS4 60 Hz
klys sccelerate Taroid Calibration

TS4 30 Hz MPS Contral
Kiys Accel & 10 Hz Frofile Monitors Tod 10 Hz

| Mitigation Contral... |
BYKK 0. TCaw3 OTR 0. e ——
BVKIK . Klystran Standby 120Hz | | Burst Contral |

T54 1 Hz

TCAYVD . Klys Stdby & Mo TCAYD 120Hz
T34 0.5 Hz - BYKIK hort
TCAVE . Klys Stdby & Mo TCAYE 120Hz _J

Trigger Cootea - Abort beam at BYKIK every
Pockels Cell Burst  « Pockels Cell Disable LI25 Burst LTU Burst Kick on TCAVS | 5000
uze Packels

R on (TWPaY MUemT  Pern R peam shots
CelliGun

e+ Control Singshot 1 Off: Disable Permit SingShat | SingShot | SingShot |

Do MOT

it (oGl Burst Sl R i Burst | Burst | On | beam shots until next abort
] I CAMAC Timing

[ | PDU Global Rules.. | NEW

Mumber of Pulses | 100
Mum Pulses So Far

| Master Beam Cantral... |

Event Global Screen

1 A Timing system ICD software meeting
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Make EDEF Reservation

Gontrols

r!fn‘]SYSO[DEFs B S —— - - - o S
s, -* —
# of Available EDEF EF Rese
Development i [ KHKIM
App Name User Last Active Time LastReserved Time
OFF  04/03/12 10:22:57 0312112 16:42:12
zelazny Client OFF  03i22012 11:12:20 03/22/12 11:08:34
OFF 04103112 104557 [ oo ——— - N e e ]
(1 OFF e — W — -
# of Available EDEFs EDEF Reserve
o Development [KHKIM =il
App Name User Last Active Time Last Reserved Time
OFF
OFF 0403112 10:22:57 03121112 16:42:12
OFF _
OFF zelazny cli OFF 0322112 11:12:20 03/22/12 11:08:34
OFF OFF  04i03/12 10:45:57 04403112 10:23:32
| oFF E » Client OFF 0410312 17:12:43
| QFF
I Q1A QOFF
Q1A QOFF
i| OFF
QFF |
s OFF . .
1HZ SYS 032112 16:42:12 | o OFF
10HZ SYS 03121112 16:42:12 | oy OFF
FULL SVS 03i21/12 16:42:12 ||
| K QFF
= FBCK1 SYS OFF  03/21112 16:42:12 = e
F2 FBCK2 SYS 0321112 16:42:12
L= j| Iz OFF
s | OFF |
1HZ SYS 03121112 16:42:12 03121112 16:42:12
[TH 10HZ SYS 0321112 16:42:12 03121112 16:42:12
FULL SVS 03121112 16:42:12 03/21/12 16:42:12
FBCK1 SVS OFF  03/21/12 16:42:12 03/21/12 16:42:12
[F2 FBCK2 SYS 03121112 16:42:12 0321112 16:42:12

!
=

=
~J
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Play with your EDEF slot

[Z EDEF:SYS0:4 Exclusion and Inclusion Mask Setup | =RNCE X ]
(02 £DEF5Y504 Event Definii [E=SEEN [ ExiT
bl Development
D | i = Name KHKIM User Client
evelopmen [ ASSET [IJ EXTB_LERO [0 GUNB_LER1 [ RATE 01HZ [IJ TSLOT Us m
Name A g [ Asset_inj 1] EXTB_LER1 [JJ HERINJNDR 11 RATE_o05HZ 1] pockcel_perm [
Last Active Time
KHKIM OFF BCSFAULT FBCK_FB3PHAS HER_BEAMABRT RATE_10HZ shutter_perm
i OFF . N 3 p
User ON | Last Reserved Time [ BPMX1INJECT  [IJ FBCK_HER [ INJT_HER (1] RATE_30HZ m o
[Client 04/03M12 17:12 43 (1] BPMX1LINAC [0 FBFASTLIN [0 INJT_LER @I RATE HALFHZ  [IJ o
— [ BYP_K_HER [0 FBSCAVINJNDR [ KICKER_LI25 (1] SBDARCN m o
T"“E'[')‘Ig ﬁiﬁiaﬂﬂ?&ks [ Mask Set (1] BYP_K_LER (] FBSLOWINY (10 KICKER_LTU [0 SBDARCN_AUX  [1J o
pockeel_perm [ Calibration [0 FBSLOWINJ2 [ LCLS_BEAM (1] SBDARCS m o
= [MJDUMP 2 8 [0 FESLOWLIN [IJ LER_BEAMABRT [IJ SBDARCS AUX [IJ o
[JDUMP 2 8 AUX [I{JFB_HERIMJNDR [IJMAKE_EP_LER  [IJ SCAVINJ m o
|10 DUMP_BAST [0 FB_PEPPOSI (1] MPS_BYKIK (1] SCREEN30 o o
EDEF Exclusion Mask [ DUMP_BYP_HER [IJ FB_SCAV [{J MPS_LHTRSHUT  [IJ SDRSTORE m o
1S 1S3 TS5 TS6 Zousien s |[J DUMP_BYP_LER  [I]] FFTB_ext [ MPS_MECHSHUT [[]SDRSTOR_LER  [IJ m
|[10 DUMP_Koz [0 FFTB_inj [0 MPS_POCKCELL [ SIXTY_HERTZ m o
(1] DUMP Koz AUX [IJ FIDSH_HLRo MINO_EXT ELEC  [IJ SLC_MTG DISA [IJ o
, [ E144_LC (10 FIDSH_HLR1 [ NO_EXT_E_AUX  [I]TCAV m o
|[I0] E1s4witness [0 FIDSH_HLR2 @I NO_EXT POSI  [I]TCAV3 o o
Beam Code |11 EsA_PED (10 FIDSH_HLR3 [d0 NO_EXT P_AUX  [1J TEN_HERTZ m o
E EVG_BURST [ FIVE_HERTZ @I NO_GUN PERM [IJTHIRTY HERTZ  [IJ o
|
EVG_SPAREZ [ FLIP [{J NO_SCAV_PERM [1J TS1 m o
. AverageMeasurement Parameters EVG SPAREs  []] GUNA_HER (] ONE_HERTZ [E Ts2 o m
per Moasuroment | 1 #Measurements | 1 EXTA_HER [0 GUNA_HERO (1] PHAS_DITHR E 153 md o
Severity Level for Invalid Data 0 = Abort. -1 = Forever EXTA_HERO [0 GUNA_HER1 [IJ PNET SEQCHK  [I]TS4 o o
Noue | mior | mavon |[AGDNN EXTA_HER1 [0 GUNB_LER (1] PROF_DIAG HE TS5 m o
EXTB_LER (1] GUNB_LERO I PULSID ZERC  [JE TS6 o o
Total to Acquire [1 Reset DATA | Inclusion Mask pockcel perm
|| Total Acquired so far |o Release EDEF .
= Exclusion Mask TS2 TS3 TS5 TS6
L — —
Modifier 6 Modifier 5 Modifier 4 Modifier 3 Modifier 2
Inclusion Mask  |gx0 0x0 0%0 0XB0000 0x0
EDEF SlOt Exclusion Mask | ox0 00 0x0 0x0 0x36

Mask Setup

A_Q Timing system ICD software meeting
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Pipeline, Pattern & Event code
Controls o

EVR

Step 5 //SNA
‘Clm‘em ‘\I extl .Nexl: Next3
N @

‘Clm'enl ‘\! extl ‘Nexll Next3 W W top 3
’ Pipeline Advancing

in the EVR
Pipeline Advancing
in the EVG

Generate New pattern
at 13 pulses prior!

Fiber connection to EVR

Trigger/Event Generation

Dealing with the nextl pattern
Pipeline index =1 is hard-coded in the database

by the Event Code

Decide event code list with the 'Next1! pattern

Construct EDEF data (for BSA) from the
MOD5 & EDEF Masks

B A # Timingsystem ICD software meeting
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Re-construct EDEF data (for BSA)
from the MOD5 & EDEF Masks




BSA & EDEF: EVR Message
Controls o

EVG side
Pattern for Next3
Modifiers TimeStamp EDEF masks
:- + + | AvgDone, Minor, Major, Init
. MODS5 for BSA masks (active)
EDEFTable Pauemplpl'lne ’\m“' ‘;fo “N“’:
—mh EVG&EVR do exactly same processing Fiber optic connection

to update the EDEF table

EVR side

. m Next3
Pattern Pipeline ’ ‘\’ ‘
EDEF Table
DEDEF 0 \Ste/ Step 2 W

DEDEF 1 ‘
- Timestamp (Init)

Update the EDEF table, after complete the pipeline advancing

DEDEF 19
o1 A_q Timing system ICD software meeting
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Controls BSA processing .

DEDEF 0
DEDEF 1

Update EDEF table
After the pipeline advancing

|-oee | [ rimesan v | IRTEENOTNN [ oo tog | Sovry ]

DEDEF 19

Internal BSA Data Table

BSA device namel

BSA device name2

=> BSA device name M

fo device name M

Update data value, timestamp, status and severity
which come from the DATA PV

BSA device name L

B A #° Timing system ICD software meeting
- — - 33 AO record does the BLUE box and

hﬂv make record processing for correct BSA record(s).

NATIONAL ACCELERATOR LABORATORY And the BSA record update the BSA buffer.
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How to setup the BSA In your
controls—2PPlication

History Buffers
Data Source BSA
—— Compression record: for vlaue
—— Compression record: for average
DOL link:
to get data times stamp
DATAsource PV, | fromDataggrce AO record BSA record —L— Compression record: for rms
NP TS IOSCAN request
FLNK OUT link: (INST type)
Specify secnName

to make record processing
to make connection with’data block

BSA Device Support

API EVR Device Support
Calling

Your Application

BSA Package in Event Module

o1 A_h. Timing system
e
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<system>Dbsa.substitutions

/ Session for LLRF Phase

/ Session for LLRF Amplitude

Pick a proper template: <...>Edef.db
Example
file bzaPHASEdef.db
# I Device Sdoc'n . I0C ., Attribute
pattern {DEYICE »LOC . UM , ATRE ., IM . SLCLMK}
1 TCAY:LI24 800 » LIZ24 , RFO1L . P » TCAM:LIZ24:800:TC3_ PHUG " h
# Future, To standardize faor SCORE
# { TCAW:LI24 800 »LIZ24 , RFOL . P . TCAW:LIZ4:800:P " h
1 PCAY:LIZ2G:300 » LIZ2d4 , RFO1 . P » PCAM:LIZE:300+PHA_3_ PHET " I
# Future, To standardize for SCORE
# 1 PCAEM:LIZD:300 » LIZ24 , RFOL . P . PCAM:LIZG:A00:P " h
1 PCAY:LI29:100 » LIZ2d4 , RFO1 . P » PCAM:LIZ9:100+PH4_3_ PHET " I
# Future, To standardize for SCORE
# 1 PCAM:LIZ:100 , LIZ24 , RFOL . P . PCAM:LIZ9:100:P S h
1
file bzafMPLEdef.db ‘&””””
1
# Device Soc'n . I0C . Attribute
pattern {IEYICE »LOC . UM ., ATEE ., IM . SLCLME}
1 TCAY:LI24 800 » LIZ2d4 ., RFOL . A » TCAV:LIZ2d:800:TCI_ARNG, ™" 1
# Future, To standardize for SCORE
# 1 TCAY:LI24 800 » LIZ24 ., RFOL . A . TCAM:LIZ24 8000 . I
{ PCAV:LIZS: 300 ~LIZ24 . RFOL . A » PCAV:LIZG:300:PHA_3_ HHET " h
# Future, To standardize for SCORE
# 1 PCAY:LIZ2G:300 » LIZ24 ., RFOL . A . PCAM:LIZE:300:H S I
# Future, To standardize for SCORE
# 4 PCAEM:LIZ9:100 . LI24 . RFO1 . H » PCAM:LIZ9:100:R " h
I PCAV:LI29:100 . LIZ4 , RFol . » PCAM:LIZ9:100:PH4_3_ HHET o L
T
- A )
BSA device name Location Unit  Attribute Data PV name
1 A h Timing system
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Controls BSA templates '

Template BSA properties

bsaAMPLEdef.db RF Amplitude Amplitude

bsaPHASEdef.db RF Phase Phase

bsaBLENEdef.db Bunch Length RAW, IMAX

bsaBLENTest.db Fake for Test

bsaBPMSCavityEdef.db  Cavity BPMs Re(Hor), Im(Hor), Re(Ver), Im(Ver), RAW ref

bsaBPMSEdef.db BPMs (stripline?) X, Y, TMIT

bsaBPMSTest.db Fake for Test

bsaEnergyEdef.db Beam Energy Single Attribute

bsaFARCEdef.db Faraday Cup/Bunch Charge Charge

bsaFARCTest.db Fake for Test

bsaPMTEdef.db PMT QADC Raw

bsaPMTTest.db Fake for Test

bsaPWREdef.db Beam Power Power

bsaTOROEdef.db Toroids/Beam current TIMIT

bsaTOROTest.db Fake for Test

bsaWIREEdef.db Wire Scanner Position, Mask

bsaWIRETest.db Fake for Test
o1 A_q Timing system ICD software meeting
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BSA Check Point
Controls .

B DOL field in data receptor
B AO record in BSA facility
B The data receptor gets data, timestamp, and severity from the DOL LINK.
B DOL should be pointed your data source

B Data Source PV

B Timestamp (BSA aware)
B FLNK to the data receptor

1 A_h. Timing system ICD software meeting (-
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BSA aware Timestamp

1
~J

[

NATIONAL ACCELERATOR LABORATORY

Basically, BSA facility compares the timestamp from data source and BSA event

definition

Assume, the timestamp from data source reflects ACTIVE_TIMESLOT and Pulse ID
B ACTIVE_TIMESLOT: TS1 and TS4, event#0 in LCLS Event system

B Pulse ID: lower 17 bits in nano-sec in timestamp

TSE=-2 for your data source PV
B if, our device support for data source PV, takes care the timestamp

B Somewhere in device support should call the following function
evrTimeGet(&pMyRec->timestamp, 0)

TSE=0, -1 for your data source PV

B If we can guarantee that record processing must be finished within 8.33 msec (time interval
between active timeslot 1/120).

TSE>1 for your data source PV

B If we can not guarantee, the record processing can be finished within 8.33 msec (time
interval between active time slot 1/120)

B Or, data gettering is not synchronized with beam or event system.

A_q Timing system ICD software meeting (-
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BSA aware timestamp
controls—2Nd BSA Success/Fail scenario (1)

Timestamps for active time slot l Active Time Slot
% Event
8.3 msec interval for BSA concerned
TSn TSn+1
>

—41r 1 1 1 1 1 1 1 1
A A A A A"

Get timistamp at this point

f \ B Success Scenario: if TSE=(0,-1) and

Guaranteed everything can be finished before
Device support|  Record support next active time slot (within 8.3 msec)

processing processing

B Device support gets data for TSn
Undefined delay

between Dev. and Rec. B When the record instance gets timestamp, it should be
still TSn

—! A- o Timing system ICD software meeting S £
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BSA aware timestamp
controls.2Nd BSA fail/success scenario (2)

Timestamps for active time slot l Active Time Slot
% Event
8.3 msec interval for BSA concerned
TSn TSn+1
—

A A A A A"

Grt timestamp at this point
E Fail Scenario: if TSE=0, -1

/ \ B Device support successfully get data for TSn
_ W But, need to assume, there should be undefined
Device support Record support delay before start record processing
processing processing . . L. .
B And, record processing might be not finished until
Undefined delay next active timeslot
petween Dev. and Rec B The record (the data source PV) time stamp gets
TSn+1

B Then, BSA could be failed.
BSA assumed TSn timestamp for the data source PV

c! A- o Timing system ICD software meeting /%
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BSA aware timestamp
Controls and BSA fail/success scenario (3)

o
Timestamps for active time slot l Active Time Slot
% Event
8.3 msec interval for BSA concerned

TSn TSn+1
>

—41r 1 1 1 1 1 1 1 1
A A A A A"

Device support gets timestamp TSn
then, provides it to record

= B Success Scenario: If TSE=-2
/ \ Bl Device support provides timestamp TSn
| to the record instance
Device support Record support
Prosessig processing B Even, record processing is finished after
undefined delay TSn+1, the timestamp should be TSn.

B BSA is succeeded

(g A.‘.' Timing system ICD software meeting {
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BSA aware timestamp

Controls and BSA fail/success scenario (4)

o
Timestamps for active time slot l Active Time Slot
% Event
8.3 msec interval for BSA concerned

>

A A A A A"

1) Event system updatet

-
\

ernal timestamp tables with the given event number

0 Active timeslot 03/23/2011 14:30:11.1343234234
1 360Hz Fiducial 03/23/2011 14:30:11.12343443343

Device support Record support
processing processing m A =
Undefined delay (2) Record gets ti amp from the Event System Internal Table with the given event number

between Dev. and Rec.

B Success Scenario: if TSE=m (event for A
B Need to Enable VME IRQ for event m

B Event System maintain internal timestamp table for the
events (including event m)

B Record gets latest timestamp from table for event nu

o1 A_ﬁ. Timing system m ICD software meeting (- S e
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Example for Scenario (1)

Guarantee that everything can be finished within 8.3 msec

LLRF PAD reading

AO in BSA

. o DOL
HW Trigger °
FNET -
= Al record
) FLNK
o
3
3
— SCAN=I1/0O Intr
TSE=0, -1

O A_h. Timing system
e "\ 43
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Example for Scenario (3)

BPM PAD reading

HW Trigger ) DOL
FNET s
S Al record AO in BSA
Q FLNK
3
3
— SCAN=I/O Intr

\7\ TSE=-2

Device support handles
Timestamp for data source PVs

ICD software meeting

o1 A_h. Timing system
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Example of Scenario (4):
Long Processing Time

Record processing is spilled out to the next active time slot,
but is not violated the dead-line for the next event.

DOL
Al record A5 B
(Data Source) FLNK

HW Trigger with Event code n

N
7

SCAN=I/O Intr
TSE=n

T~

Get timestamp from the latest event n,
instead of the current active timeslot

(g | A.‘.I Timing system ICD software meeting (-
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Example ot Scenario (4)

controls_ASynchronous BSA?

No Sync with BSA

INP DOL
Al record O Ben
in
Motor Record (Data Source) FLNK

SCAN=Event
EVENT=n
SCAN=I/O Intr TSE=n
ﬁ! A _¢ Timing system ICD software meeting |
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BSA Check Point AGAIN!

Data receptor
(*3)DOL

AO in BSA BSA Record

Device Data Source PV (*4)FLNK

Support

(*1) SCAN=I/O Intr? or EVENT?
(*2) TSE=0, -2
(*5)INP=@PV name for Data Source

(*1) check up your data source driving mechanism

(*2) check up TSE in your data source, Please remind the success/fail scenario
(*3) (*5) check up if the PV name matched, DOL in data receptor and INP in BSA
(*4) check up the FLNK, your data source should drive the data receptor

o1 Aﬂ Timing system ICD software meeting
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