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System Overview
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Level-0 Function Manager — the top-level control node

Level-0 Function
Manager

Indiv. Subs.|| State ||Configuration ~
Control J| machine )| Handling |

Configuration DBs

)
0
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Resource
Service

Equipment
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Level-0 Function Manager GUI

File Edit

View History Bookmarks Tools

Help

H. Sakulin / CERN EP
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[ Most Visited ¥ [@|Red Hat, Inc. [|Red Hat Network E5Support™ [E5Shop™ E5Products™  [&] http://cmsrc-trigger:39... E5Training™

Stals Table

Running

RCMonitor

00:24.1

Intermupt

DCS/LHC flag state  force
PIX_HV_ON NiA [FROM Dos )
TK_HV_ON NiA [FROM Dos )
PHysics_DEcLARED BBl | FRONM_DCs_~ |
LHC_RAMPING B8l [Fron ocs -
LHC machine mods ACCESS
LHCbeammode  NOBEAM

LHC docksble g

Nextclocksource LO) H [ -]

Lok e

Confgurafon : /oppro/PublicGlobal level FeroFI

Run hurmber

sID

Seq Mame
Glokal Key

HLT Conidg Mame

L1 Trigger Key

HWCFG Key

Level-0 Acion
Lewed-0 Ermor

134746

133644

GLOBAL-RUN

/GLOBAL_CONFIGURATICN_MAP CMS/CENTRALGLOBAL_RUN

Jodag physicsirsiCollisions1 0451 HLT_Coamica1
L1_20100508_144832_997 == TSC_201 00501 _002206_coamics_BASE
rmade current Z2 minu s and 25 seconds ago.

Clock type: LOCAL == ML_KEY : borefinemal-manual
Jomeleg_100808/RUN_2010/_all_revi 00420

.q:_s?ae_src_a UFIT 846 UTIaskrFU_16SM_NR_brev740

Tasks completed.

Detach | Destroy

il

Currentdock source
ES HCAL [LLIRAT TRG oT CsC CASTOR OCs
—
[ ooos | e | | wios | ows
EmabledS lices
| Aun Key SelediveRendt = | HighGain = | = = | HF_AND LM I FOLLOW HCAL | ™ | Automatic | T | = = = =
C A .3 A .3 A .3 ) 3 A .3 ) .3 . ) . ) .3 . A .3 e
7 3 7 2 7 E) I, r K, 7 4 &2 I, s L2 g W2 ) 2 W 2 L)
ECAL
ES
HCAL =)))',
TRACKER Caonfgured
TRG TRGNR=S90487 Rate: 808 B Hr orbit=122678 55 (prev=08 5801 :5113 900487
oT
[op level Run Control GUI
RFC Stfaring p V
DAG — . ags
mu [ Initially flexibility needed —
PIXEL .
SCAL
» many manual settings
CASTOR  running like hell ...
COW L
OCs DCS_LHC_FLAGS at3010-05-03 140230 CEST: LHS_RAMP ING flss TE_HV_CHN:NA P X_HY_ON:NA PHY SIC5_DECLARED Blss
Fun Hsbory  2010-05-03 16:52:45 CEST: L5=1.00 Trg=0 Evi=0 Start Aun 134748 TE_HV_OR:NA P E_HV_ON:N®& LHC_RAMP NG hls= FHY SIC5_DECLARED:Bl=s

Done
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At the beginning of Run-1 ...

m Full control possible
m But everything had to be done manually

Only experts able to operate run control
manual operation very error prone
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Configuration Handling
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Configuration handling

m Operator initially had to select
Compatible first and high level trigger configurations
Compatible set of RUN_KEYs for each sub-system

> We grouped these

First into a combined trigger key
Then into a combined CMS run mode

m Combines all subsystem and trigger configuration into a single configuration
item
m Run modes for
Collisions
Cosmics
Various special runs
m Run mode may be automatically selected based on LHC beam mode
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The top-level Run Control web GUI

Status Table RCMaritar FED& TTS Clock save

9 H. Sakulin / CERN EP

(CRefresh [ 0t

DCS/LHC flag state force SETTING CURRENTLY APPLIED VALUE NEXT VALUE from LHC
-- ES_HV_ON FROM DCS = ( show | e
- von WD) MR (3 Jua (Ba__T5) autoselect
TK_HV_ON 8l (From ocs -] j—————
F‘HYSICS_DECLARED- FROM DCs -] LUHLT Trigger Mode cosmics2016 | cosmics2816 | = |
LhC_RavpiNG B [FROM OGS =) |y 7 oy auto-select
LHC machine PROTON HLT Key
mode PHYSICS y i mode
LHC beam mode  NO BEAM HLT ARCH
LHC clock stable  false L1 TRG_CONF Key b as ed on L H C
Auta Soft Eror Recavery: L tse [ [y
Clock source LOCAL [LocaL| ¢ | autoselect ]
TCDS System PRIMARY
Configuration : ftoppro/PublicGloballeveZeroFMwithAutomator sID 279182
Seq Name GLOBAL-RUN
Run Number 272858 Global Key IGLOBAL_CONFIGURATION_MAP/CMS/CENTRAL/GLOBAL_RUN
HWCFG Key Idag2/eq_160404/b_all_withuTCA_consolidated3_no1240_TOTEM/dp_bl228_72BU:0 . -
Lo Acton Tk coplets run mode in turh determines
mosL other SeT}tI R %S
Subsystem PIXEL g PIXEL UP g TRACKER g ES ECAL CSC RPC y TCDS r TRG r DAQ M 5 r
s Comecte
] E D EECET oo
Q:;”Ed R NA NA DEFAULT GR_Phys:LowGain-TCDS Cosmics-SR NA NA romDip i NA ER0_TRANSFER_ON cosmic_mun NA
::: R [ III III | oEFALT | = | | GR_PhysLowGain-TCDS | = | | Cosmics-SR z | III III | moBanfoFromDip | = | | Ausomatic z | III | TIERO_TRAMSFER_OM 2 | | cosmic_mun z | III ]
| select 2 | |select & | | select & | |select z | select 2 | select 2 | |select 2 | |select S| |select 2 | | select 2 | |select N | select N | select N
1€ ) €5) (&S] ()& (€] €) K31k 1€ &%) ()6 (&S] (&) &S]S 6] (&) S €2 | €% E=3



Configuration handling (Il)

m Initially shifter needed to know

what subsystems need to be reconfigured / recycled
after a certain configuration change

When to change / recover the clock

> Now a guidance system constantly compares the applied configuration with
the selected configuration for each sub-system

Indicators are displayed prompting operators to do the correct action
Checks for updates to the selected configuration ( configuration databases )
Selected configuration can be tied to LHC mode through run mode

- Level-0 Function

Manager
[Indiv. Subs.] [ State ] [Configuration} £ . I
Control machine Handling ¥ i - )
[
Run Mode C% =
— g
- Resource 3
ITT Service =
. ' 1Y S c
> B 5
- Equipment ©

T
=
—
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Guidance system

change.
DT g RPC » TCDS & TRG p SCAL @
st | oies | ooior

MoBxinfoFromDig s Aulloimlic g | 2 TIERD_TR

[ select :] [ select :] [ select s | select t| [ select :

] ) |
o [ €5 | | €y o] & J & | [ €5 [ €5 ) & ) € || €

Reconfigure is needad for subsystem RPC

Ck: The clock potentially changed aftar this subsysiem has last baan configured.
The clock is considered changed if TCOS is reconfigured
a) with a diffarent clock source
i) with clock wLme LHE during & fime mggmrﬂim instabilities of LHC clock (e.g. INJECT, FRAMP, ).
TCDS configuratian d clock at: Set Oct 08 2016 16:22:44 GMT+0200 (CEST)
HFC Wag m’IhgurB{.‘l at: Sat Oct 0B 2016 16:22:37 GMT+0200 (CEST)

reagon for chck change: Closk source changed: LHE == LOCAL

TRG DAQ g Dam g DCS ¢
mmm (Bl
kool

[ TIERO_TRANSFER_ON 3 | [ pp_run
select L select L select 4| [ select

SRR ’70|tj !—\

Reconfigure is needed for subsystem TRG

L1: The L1 tng&; configuration has changed:
new L1_TRG NF key: cosmics2016_TSCHh180
old L1 TF{G OONery collisions2016_ TSCA143

new L1_TRG_RS key: cosmics2016_AS/vB4
old L1_TRG_RS key: collisions2016_RSA201

new L1/HLT Key: 1_hit_cosmics2016/v289
old L1/HLT Key: [1_hit_collisions2016/v414

The follawng sub-keys / run setnn?s changed: (old => new)
CONFIG_SEQUENCE: ConfigRules r?oF{uIes

EMTF_| KEY: EMTF_Base_Key/v15 == EMTF_Base_Key_single_hits/v
L1_KEY_DESCRIPTION: ch

RUNTYPE: collisions == cosmics

TWINMUX_KEY: TwinMux_base_newlatency/v31 == TwinMux_base_newlatency_super/v3i
UGMT_KEY: UGMT_basena2 == UGMT _bottomOnlyivz2

13
_KEY_ s wrt collisions2016_TSC/v142: EMTF_KEY="EMTF_Base_KeyA15' = changes wrt cosmics2016_TSCA179: UGT_KEY='UGT_BASE_KEYAS5g'
RPC_KEY: LHC10 = LHC10_BOTTOM

Ensures that all settings are applied

in the correct order.
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Following the cycle of the LHC
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b=
M =

anual actions throughout an LHC cycle ...

. | STABLE BEAMS || BEAM DumP]
- -
LI I

SQUEEZE

ADJUST I ()]
[RAmP Down] 5
|_5TARTRAMP STABLE BEAMS 8_ E
I PREINJECTION I -5 a:)
PLATEAU .
section 1 (i) 3
-l
TD Tlﬂ
A
T 1 € , T T
T DCS ramps up DCS ramps down

D/ high voltages D/ high voltages
N [ .

 Initially, new run needed

 when LHC start/stops ramping

« when high voltages are ramped
 Subsystem operators needed to change settings:

ramp start ramp done Tracker HV on Tracker HV off
Mask Unmask Enable payload (Tk) Disable payload (Tk)
sensitive sensitive raise gains (Pixel) reduce gains (Pixel)
trigger trigger

channels channels
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Control and Monitoring Systems in CMS K
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HV status
D (Ind.)[SM)(Conf] ) >
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transfer
control

Detector Control System
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d

=

Run control automatically handles run section changes

. , STABLE BEAMS || BEAM DumP]
: !
LI I

ADJUST I ()

>
|_5TARTRAMP STABLE BEAMS 8_ E
I PREINJECTION I 6 q:)

PLATEAL .

section 1 (i) 3

-l

To T,

R e

T

Start run at FLAT TOP.
. . DCS ramps up
The rest Is automatic s tracker HV
| B

DCS ramps down
E}// tracker HV

section 1 I section 2

Special run with CWM

Automatic actions in DAQ :

ramp start ramp done Tracker HV on Tracker HV off
Mask Unmask Enable payload (Tk) Disable payload (Tk)
sensitive sensitive raise gains (Pixel) reduce gains (Pixel)
trigger trigger

channels channels
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Soft Error Recovery
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Automatic soft error recovery

m With higher 129 One Single Event Upset
(needing recovery) every 73 pb-!

instantaneous
luminosity in 2011 more
and more frequent
“soft errors” causing
the run to get stuck

Proportional to
integrated luminosity

[y
o
o

[o0]
o

=]
o

Believed to be due to
single event upsets

Integrated number of SEU

m Recovery procedure 0 ' '
= 0 1000 2000 3000 4000 5000 6000 7000 8000
Stop run (30 sec) Integrated luminosity [1/pb]
_ Re-configure a sub-
detector (2-3 min) Single-event upsets in the electronics of the Si-Pixel
Start new run (20 sec) detector. Proportional to integrated luminosity.

3-10 min down-time
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Automatic soft error recovery

m From 2012, new automatic recovery
| procedure in top-level control node

1. Sub-system detects soft error and signals by

@ changing its state
2. Top-level control node invokes recovery
procedure

gm—

a) Pause Triggers

b) Invoke newly defined selective recovery transition
on requesting detector

— ¢) In parallel perform preventive recovery of other
detectors

d) Resynchronize

e) Resume

—

12 seconds down-time

At least 46 hours of down-time avoided in 2012


http://xdaq.web.cern.ch/xdaq/Software/file.asp?sCategory=Core Framework&sFamily=&sPackage=XDAQ core&sFile=XDAQ core2.0.tgz
http://xdaq.web.cern.ch/xdaq/Software/file.asp?sCategory=Core Framework&sFamily=&sPackage=XDAQ core&sFile=XDAQ core2.0.tgz
http://xdaq.web.cern.ch/xdaq/Software/file.asp?sCategory=Core Framework&sFamily=&sPackage=XDAQ core&sFile=XDAQ core2.0.tgz
http://xdaq.web.cern.ch/xdaq/Software/file.asp?sCategory=Core Framework&sFamily=&sPackage=XDAQ core&sFile=XDAQ core2.0.tgz

L New operator assistance features in the CMS Run

DAQ Doctor
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DAQ Doctor
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Towards the end of Run-1

Improved configuration handling

Guidance

Automatic actions following DCS / LHC state changes
Soft Error recovery

DAQ Doctor
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New operator assistance
for Run-2
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How to improve further

v Guidance indicates all necessary steps to the operator ...
... but operator still needs to follow them manually

Click, wait, click, wait a few minutes, click
... not always efficient

m Some errors still need to be recovered manually

Rare / new / not well understood errors

m Want to speed up the typical recovery
Stop the run
Reconfigure / recycle a sub-system
Start a new run
Potentially recover secondary errors

m Prepare to trigger typical recovery by expert system



u New operator assistance features in the C 24 H. Sakulin / CERN EP ' '
Automator .—u .

DCS DAQ monitor
Operator Operator “ clients

o \ errors
[ € alarms
\ N /

@ Automator Function Manager /
/ Level-0 Function g
£4653EEE  wanager =
HV status
! lm' SM -C f] . >
GE_, LHC state [inc.| S 58 Config ()
n
— DBs o .
0 o @
> o =
0p) c >
S 3 3
c c NI o
o SLC c
O & =
= s
= ) =
) ” O
+ =
8 transfer

control

999

Low voltage v~ Trigger _ ]
High voltage Front-end L1 trigger Cpntrol gnd Sub-det DAQ Central pAQ Central D.AQ File based Filter Farm
Gas, Magnet Electronics electronics Distibution  o10ctronics electronics Event Builder & Storage

System



New operator assistance features in the CMS R 25

Level-0 Automator
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T . —

he top-level Run Control web GUI with Automator
Recover run with 2 clicks

[ Refresn | [ Det:

][ oy | [ tock || Subs X X ACKEMAE HF | DT |csc|RPC| TOTEM| TCD! DAQ|DQ
Timeline History: [3 hours ¢ ][ Load |

Action: Idle

GUI locked by parent FM.

Full Level-0 functionality still accessible
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Timeline

history of all manual or automatic actions
Recovery triggered by operator

schedule: start/stop only

| Refresh || Detach || Destray || Lack | Subsystem|PIXEL[PIXEL UP[TRAC Sun 4 Seplember

:

el Bl [ Global v$mppmgkmrlng Subsystems (0:01:54.4) (Suceess) }smmng run (0:00:48.3) (Sucd
at fault FoingSahi FixingScA{) Foing Soft] (00029 tS M Rurming = |aeAI - [— — 2]
LHC Status
Downtime
PIXEL
mi I oEm [ Ruig 2658
mee  CoONfigurable number of attempis, te
e FECOVEr transitions going to Error
: ! r Sgiotozss
ES (1] (4]
T il P e i S —
ECAL
HCAL
HF
GUI locked by parent FM. = . =
IEEED | Fuming|
csc
RPC
CTPPS_TOT
TCDS
T . e TTCHand 50 [ ]
TRG
IR Cicpring (00024
SCAL
DAQ
pam
e Funwing (25043 5)
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One-click start of run

Can do this from any state of the system
all indications of the guidance system are followed

[ Refrasn Detach | [ Dessray | [ Leck || Subsystem|PIXEL|PIXEL UP|TRACKER|ES ECAL HCAL|HF | DT|CSC|RPC|TOTEM|TCDS|TRG|SCAL|DAQ|DOM
+ [ [ [ O O O] O ool o|0of0 -
[ e | o JRERAR Timeline History: (3ieurs ] (s3]
Action: Idle [+] O O O O O OO ool o|ofo : .
at fault O O O O O OO [
Status Tahle RCMaonitar FED & TTS save [Refresn | I | Detach |

DCS/LHC flag state force SETTING CURRENTLY APPLIED VALUE NEXT VALUE from LHC
- - ES_HV_ON 8l [From ocs =1 cms Run [ show | ( ]
PIX_HV_ON B8l Frov ocs = Mode | matrix | NFA (wn. 1:) GVEEEEs J
TK_HV_ON BBl (From DCs - p———
F‘HYSICS_DECLARED- FROM DCs -] LUHLT Trigger Mode cosmics2016 | cosmics2816 BB
LHC_RAMPING Bl [From DCS =) | 7 ey
ForceStop Interrupt BElEgly L HC machine PROTON

mode PHYSICS
LHC beam mode  NO BEAM
LHC clock stable  false

Auto Soft Emor Recovery:

Clock source LOCAL [LocaL| < ] autoselect ]
TCDS System PRIMARY [PRIMARY | 2 |
Configuration : ftoppro/PublicGloballeveZeroFMwithAutomator sID 279182
Seq Name GLOBAL-RUN
Run Number 2 72858 Global Key /GLOBAL_CONFIGURATION_MAP/CMS/CENTRAL/GLOBAL_RUN
HWCFG Key Idag2/eq_160404/fh_all_withuTCA_consolidated3_no1240_TOTEM/dp_bl228_72BU:0
Lewveld Action Tasks completed.
Leveld Emor
Subsystem PIXEL g PIXEL UP g TRACKER g ES ECAL CsC RPC y TCDS r TRG SCAL DAQ DQM DCS r

Comeste

Q:;”Ed R NA NA DEFAULT GR_Phys:LowGain-TCDS Cosmics-SR NA NA romDip i NA TIERO_TRANSFER_ON cosmic_mun NA
::: 0 D (o=t 5|  [GAPhysiowcanTcos | s | | CosmisoR ) [Mammioronop | 3 | [Awma |5 | (TEro_TRawerER O [ 5 | [commiomn )

[ setect 3| [select 2 | [select 2 | [select 2] [select |2 [ setect 2] [select 2] [select s] [select 2 | [select 2] [select 2] [ select s [select 2]
el Be] B)e] e)e] (@) (@] (ele](elel Bel(eel(e)le] [@le] (@
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One-click start of run - timeline

Refresh Detach Destray || Subsystem| PIXEL|PIXEL_UP|TRACKER|ES Wed 28 September
_ o ol o 1o O - —"——
a 0 0 0 0 Global 'ﬁecw@{ﬂemwnng Subsysterns (0:02:21.7) (Success) |Sl.art|ng run (0:00:57.7) {Succes&l
(T (G2 [Ferin 0] SR OESE A
at fault O 1 1 OJ
LHC Status SQUEEZE
Status Table RCMonitor FED& TTS Dovmtme
= on PIXEL (3] [
 Hlatiid Iritianz inning 000"
PIXEL_UP 1
- Automataor follows Guidance
(Ot
DCS/LHC flag state i 1
TRACKER -
I K oo [ o Bystem i Laval-Q
g (000800 |
PIX_HV_ON =l Frow f—
TK_HV_ON 8l [ From| £S5 <
PHYSICS_DECLARED [iliglll | FROM 1
LHC_RAMPING 88 [ FroM| ecal o F
LHC machine PROTON = Iritializirg (0 CERGO R (O 008 [ Fhunning (05854
mode PHYSICS HcaL € €
LHC beam mode  NO BEAM 1 B e — T
LHC clock stable  false HF ) &
Auto Soft Emor Recovery: @ 1 e g O 2 { Runcang
CASTOR
Ot
DT [+
pro/PublicGloballevelZeroFMwith Automator sID 279182
o (Canfiguring [DOOESET | [Running
Seq Name GLOBAL-RUN =
Run Number 272858 Global Key /GLOBAL_CONY CSC [+
HWCFG Key fdag2/eq_1604 m Configuring (000217 -
Lewveld Action Tasks completeq
Leveld Emor RPC [ ]
B — | Runnmg
Subsystem  PIXEL ¢ PIXEL UP ¥ TRACKER ¥ ES ECAL | CTRRSTOT
st >
TCDS [
Time mmm [
Applied Run E
Key NA NA DEFAULT GR_Phys:LowGain-TCDS CosmicsSR| 0 o
ealiguring (0:00AB0) | | Funeing D@20
HewlRun (D (D [pEFanT| = | [ oR_PhysLowgain-TCDs | 2 | [ Cosmics-5R - =
Key SCAL [+
[selem V] [selem V] [selem V] [selem select = 1 [ Fusang
e le)le) (o)le] (e)(e) @- (&[] |ona o
-] | Rusning
DamM [+
|
T' | 13:13 13:14 1315 13:16
I I I I e I n e * Wed 28 September
Z # #A = ox M O Aut Il showing the last d
shows history of all manual or 2 Auto-soroll showing the last (120 ] second(s)

automatic actions
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Offline timeline — for post mortem analysis

30 H. Sakulin / CERN EP '/ ﬂ
e

Fri % Saptambar
11:01 11:02 11:03 11:04 11:05 11:08 11:.07 11:08 11:09 11:10 11 11:12

Glabal wiRecovering Subsystems (0:03:06.2) (Fallre) & st Bacovering Subsystems (0:01:23 Starting run (0:00:53

[Running.  @O0TE24)  [EUSHEOERGTECSRenng:  garsRupretR | - E
LD:‘CVS:am EEEsessesssssssssssesssssssn  deactivateTTS — deactivateTTS
PIXEL Status: sent Status: sent

Ramggezss ] Source: unknown | Source: unknown |
TRACKER
ES o O o O o O & [+

T I (¥ Fe e T — it R 212 S =0 S L e T R —
ECAL

Runing 05418y | Error g {12068
HOAL | Message: ECALSupervisor[http://esod-daq.cms:33010/urn:xdaq-application:lid=51] is

Runing oS4y | in Error B
o Reported reason:

T — - 3UShT €xception: toolbox::fsm::exception::Exception 'State of dcc is not
or Configured: EsDCCSupervisor_17 Error [Application: EsDCCSupervisor_17

_ Controlled FEDS: [530]
P Exception: Caught exception: toolbox::fsm::exception::Exception 'Externally

T —— 2CNErated failed transition while in state [Configured]' raised at —
o FailAction(/cmsnfshome0/nfshome0/espro/DAQ/ES/ES_xdaq13_upgrade_SEU

I S ——— /ecal/ecalBase/src/common/Application.cc:935); u
p—— originated by DCC in ERROR 'FED 530 is ready for a RED recycle.

B I ' raised at StopAction(/cmsnfshome0/nfshome0/espro/DAQ/ES .

— ' /ES_xdaq13_upgrade_SEU/es/esDCC/esDCCSupervisor-v3/src/common

T — G imrmreaees | ESDCCSUpervisorGeneric.cc:628)]EsDCCSupervisor_38 Running []' raised at L
— — checkStatus(/cmsnfshome0/nfshome0/espro/DAQ/ES/ES_xdaq13_upgrade_SEU

e ——— /ecal/ecalSupervisor/src/common/ECALSupervisor.cc:609) .
SCAL
DAQ ] il

Renmgigstszn | ] = TECET
DGM
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New DAQ Expert
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New DAQ Expert

DCS DAQ
Operator Operator

DAQ Expert monitor
Run-2 C|iel:ltS

errors
alarms

| av.

ﬁ\ Automator Function Manager \ /
B Level-0 Function g
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HV status £
’ SM||Conf] = . >
GE_, LHC state . | Config  n , "
F) — [
Q
> s o
p) c >
S 3 3
c c N o
o SL c
@) 0@ T =
= =
= \ =
) v S
= =
8 transfer

control

999

Low voltage ~ Trigger _ ]
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L New operator assistance features in the CMS Run

New DAQ Expert

80O 65| + httg jag-expert.ci = ¢

Suggested Aug 3, 2016 2:07:10 PMEEID

TTCP CSC- of CSC subsystem is blocking trigger, it's in WARNING
TTS state, The problem is caused by FED 852 in WARNING

1. Red & green recycle the subsystem.

2. Start new run (try up to 2 times)

3. Call the DOC for the subsystem to inform

See in expert

Suggested Aug 3, 2016 1:15:51 PMEIEEED

Partition EE+ in ECAL subsystem is in ERROR TTS state. It's
blocking trigger.
1. Issue a TTCHardReset
2. If DAQ is still stuck after a few seconds, issue another reset
3. Problem fixed: Make an e-log entry
4. Problem not fixed: Try to recover: Stop the run. Red & Green
recycle the subsystem. Start a new run. Try up to 2 times

33 H. Sakulin / CERN EP

New tool based on Java
/ Web Technologies

New rules for DAQ-2
system

Gives detailed recovery
instructions for known
error situations

Simplified model of
monitoring data

Reasoning
encapsulated in logic
modules

1 Easy to extend
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N9

Today

Automatic actions following DCS / LHC state changes
Improved configuration handling

Guidance

Soft Error recovery

Automator : two-click recovery / 1-click start of run

Recovery instructions by the DAQ Expert



L New operator assistance features in the CM

Summary

System controlled by
DAQ Expert

Automator: 2-click recovery
DAQ Expert advice

Automatic actions,
Guidance,

Soft Error recovery

DAQ Doctor (Run-1) <4

Manual Operations

|

35 H. Sakulin / CERN EP

Future

Run 2

Start of
Run 1

Expt

<P

Con

!
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Thank You
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Run-2 DAQ Expert



.
DAQ Expert

DAQEXpert introduction

e 3 sub projects
e Source -> shifter data flow

Data sources DAQ Aggregator
Retrieving
HWDB Mapping to
model

Persisting
LAS \

38 H. Sakulin / CERN EP

Expert

Reasoning

Visualizing &
browsing

Notification
Manager

Suggesting &
notifying

Archiving &
browsing
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New DAQ expert

DAQ E‘,-;p(?r'_ = Browser A Dashboard & Notifications

Simple view Extended view

Tools (hrowser]

Beam (1)
Machine (1) PROTON PHYSICS
. . ; . . DAQ (5) Aunning StcConfigured ‘Hu'ning
Visualizes analysis in time —
Goal: post-mortem analysis =~ movoe e sy
. NRWE (1) rate when expecte
e Analysis panel
. FC (1)
o 1Row- 1 Logic Module* 0520 05:21 05:22 0523 0524 0525
o} Color coding Wed 17 August
o Details popup Wed 17 August
° RaW data panel 0520 05:21 05:22 0523 0524 0525
events
o Parameters from snapshots i, {
o Raw snapshot popup (JSON) e

e Freely move and zoom in

time < \
0.00

e simple/extended view

-= rate
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Run-1 DAQ Doctor
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41 H. Sakulin / CERN EP
= a

Expert System
. Sound alerts % <

“ Operator - Spoken alerts ((('l ——

®

DAQ
Doctor

It

Advice ‘

v

$ Monitoring
yiRun Control System
‘ Level-0
) (<) |
) Automatic
Live Access .
‘ Servers actions
(es) Cioser) Qaoeed) = (o) (oD (oo
‘ /
Trigger
) OO0 -/ @@ @ @
Is
: 7 7 7 7 / A l
XDAQonImeV J/ // J v VL DD
Software c )= P P
[:] ]][:] ]] [:] ]] [ CMSSW ]][ CMSSW ]] XDAQ monitoring
& alarming t

Uil

Central DAQ farm,

Computing farm
monitoring

L1 trigger
electronics

Sub-det DAQ Central DAQ
electronics electronics

High Level Trigger & storage
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The DAQ Doctor

m Expert tool based on the same

technology as

1 High level scripting language (Perl)

m Generic framework &
pluggable modules

m Detection of high level
anomaly triggers further
investigation

m  Archive (web based)
1 All Notes
1 Sub-system errors
1 CRCerrors

m  Dumps (of all monitoring data)
for expert analysis in case of
anomalies

42 H. Sakulin / CERN EP

S
10 - - - gt e
-

128 KB - 4 M8/msg

An extract of the DagDoctors Notes for the year ...

[Note that pot all subsyster errors are contsined in this bist. For & full error list browse the archieve of the DagDector!
T mq (ox W orer W e W = W oot Y bew Y o Y Y me Y om

raser o

mg|9: 39, 3040, 36, 3, 5, 96,36, 30,38, 39,3090, 1%, 14, Be, 30, B, 06 19, 3, 8,9, 15, 05, 8,8, 00, 08 %, 4, 0,5, K 1,6, id

btz bnsiat

o [akdstaie : Insialorizg

D443 cerur

ihosaithisds  [sETUR |FINEL|FSMSwaEre ok sk
EATERERLSIRTTY ceTur
et e axrttemn eem




The DAQ Doctor

m Diagnoses Anomalies in

The average event size is suspiciously SMALL: 237 kB. Normally around 700kB are
2013-02-02 expected during a Physics run with all subdetectors in and at the beginning of a fill. Check
Ll rate UU'U?_.'3 l_ ADJUST with the shiftleader and the DQM shifter if something is going wrong. (Check the Radar plot
e of event sizes, DQM, Detectors which are missing in the readout, ...) (...I could do this also ...
. but I am too lazy and something also YOU have to do...)
H LT p hys ICS stream rate 20130202 |\ e The total datarate written by the StorageManagers to disk has changed by
00:05:27 932.471560311376%. 1t is now 114.9 MB/s.
H 2013-02-02 sTTS of TIBTID is in Out-Of-Sync. Please follow the instructions in the DAQ Shifter Action
Dead tl me 00:05:35 ADJUST Matrix (in the bulletin board)!
2013-02-02 Lo
e ADJUST Number of resynes in this run now: 4
Backpressure 00:05:41
53103 5323-02 ADJUST sTTS of TIBTID is not anymore in Out-Of-Sync.
Resyn c h ron Izat lon rate 023_1035;%21'02 ADJUST TTS Alarm for partition CSC+: FMM fmmpec-s1d12-07 .cms slot 3 is 9.25% in busy!
Farm health o
Event builder and HLT farm
data flow

HLT farm CPU utilization

m Automatic actions

2013-02-02  |INJ PROBE |1 did not find a reason yet why the DAQ is in ERROR... may be the monitoring system is
. . 01:48:32 BEAM slow and I need more up to date data. [ try again in 10 seconds. (try no: 2/3)
Triggers computation of a new 2013-02-02  |INJ PROBE |====> !l Trouble ahead !!! <====
. . . 01:48:47 BEAM The machine ru-c2al5-15.cms does not respond to ssh connections. It is probably crashed.
cen t ra I DAQ co nfl g ura t IoNn INn 2013-02-02  [INJ PROBE |l am now trying to generate and register a new configuration without the offending host
01:48:47 BEAM ru-c2a05-15.cms in slice 1... some patience please...
case Of P C h a rd ware The new configuration has been generated and created. Probably stopping the run will fail.
When you recylce the DAQ the new configuration without the broken computer will be
fa | | ure ( reat h e I fo r on-ca | I 5?139022702 ggAlﬁoEE picked up and you should be able to continue. But remember: if you are happily taking data
g p o at the moment defer the recycling of the DAQ as much as possible! Only interrupt this run
when really necessary!

experts since 2012)
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Technology
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Control and Monitoring Systems in CMS

Run Control System — Java, Web Technologies @ GUI in a web browser

Defines the control structure ‘\i / HTML, CSS, JavaScript, AJAX
Run Control Web Application
Apache Tomcat Servlet Container [———————=== _1_S§r\_/lgt_l
JSP, Tag Libraries |
g 1 :
: Axis Web 1 .
: I Communication
1 Service
1
|
|
. |
Function Manager I
Node in the Run Control Tree ===

defines a State Machine & parameters
SOAP

Specific actions, automation etc.
implemented in Java

User function managers dynamically Production system:
loaded into the web application 40 tomcats on 20 virtual machines




New operator assistance features in the CMS Run Contro

Control and Monitoring Systems in CMS

= &= Several 1000
I‘ ~applications to control


http://xdaq.web.cern.ch/xdaq/Software/file.asp?sCategory=Core Framework&sFamily=&sPackage=XDAQ core&sFile=XDAQ core2.0.tgz
http://xdaq.web.cern.ch/xdaq/Software/file.asp?sCategory=Core Framework&sFamily=&sPackage=XDAQ core&sFile=XDAQ core2.0.tgz
http://xdaq.web.cern.ch/xdaq/Software/file.asp?sCategory=Core Framework&sFamily=&sPackage=XDAQ core&sFile=XDAQ core2.0.tgz
http://xdaq.web.cern.ch/xdaq/Software/file.asp?sCategory=Core Framework&sFamily=&sPackage=XDAQ core&sFile=XDAQ core2.0.tgz
http://xdaq.web.cern.ch/xdaq/Software/file.asp?sCategory=Core Framework&sFamily=&sPackage=XDAQ core&sFile=XDAQ core2.0.tgz
http://xdaq.web.cern.ch/xdaq/Software/file.asp?sCategory=Core Framework&sFamily=&sPackage=XDAQ core&sFile=XDAQ core2.0.tgz
http://xdaq.web.cern.ch/xdaq/Software/file.asp?sCategory=Core Framework&sFamily=&sPackage=XDAQ core&sFile=XDAQ core2.0.tgz
http://xdaq.web.cern.ch/xdaq/Software/file.asp?sCategory=Core Framework&sFamily=&sPackage=XDAQ core&sFile=XDAQ core2.0.tgz

