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What does SuperCDMS data look like?
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e Digitized pulses from many
detectors, each with many channels

e The temperature of the detectors

= T e Detector settings (bias, current

through sensors, etc.)
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Take data with SuperCDMS

® User tunes 4+ detector channels

o Shine light on the detector be
taking datal

T1_V0.mid.gz T2_V0.mid.gz T3_V0.mid.gz
: . ODB snapshot ODB snapshot
¢ Take data with bias set to OV for random pulses ODB snapshot triggered pulses
~5 minutes triggered pulses triggered pulses random pulses

ODB snapshot

ODB snapshot ODB snapshot

Shine light on the detector again,
keep detector working well
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¢ Take data with bias set to 1V T1_1V.mid.gz | | T2_1V.mid.gz | | T3_1V.mid.gz
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Take data with SuperCDMS

® User tunes 4+ detector chai Use mhttpd to set ODB kev;

o Shine light on the detector be
taking datal

~5 minutes

®
keep detector working well

o Take data with bias setto 1V
[ ]
o
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T1_V0.mid.gz

T2_V0.mid.gz T3_V0.mid.gz

® Take data with bias set to OV for

Shine light on the detector again,

ODB snapshot
random pulses
triggered pulses
ODB snapshot

ODB snapshot
ODB snapshot triggered pulses
triggered pulses

random pulses
ODB snapshot ODB snapshot
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T1_1V.mid.gz

T2_1V.mid.gz T3_1V.mid.gz



Take data with SuperCDMS

taking data! -~
-~ T1_V0.mid.gz

@ User tunes 4+ detector chat Use mhttpd to set ODB key'h

—
| Shine light on the detector be 4 ? S

T2_V0.mid.gz T3_V0.mid.gz

ODB snapshot
random pulses
triggered pulses
ODB snapshot

® Take data with bias set to OV for
~5 minutes

Shine light on the detector again
keep detector working well

ODB snapshot
triggered pulses
ODB snapshot

JL I LT

ODB snapshot
triggered pulses
random pulses

ODB snapshot

1\ T1_1V.mid.gz
Sequencer

® Take data with bia
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T2_1V.mid.gz

T3_1V.mid.gz



Take data with SuperCDMS

® User tunes 4+ detector chai Use

mhttpd to set ODB keys

Shine light on the detector be
? taking data! ~
g - g

ot

T1_V0.mid.gz T2_V0.mid.gz T3_V0.mid.gz

® Take data with hiac <et tn N\V/ for

~5 minutes MIDAS History to monitor - pulses triggered pulses

| ODB snapshot ODB snapshot
| ulses ODB snapshot triggered pulses
random pulses

detectors => adjust if needed ~———

ODB snapshot

>shot ODB snapshot

Shine light on the detector again
keep detector working well

Sequencer

T1_1V.mid.gz T2_1V.mid.gz T3_1V.mid.gz

® Take data with bia
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Take data with SuperCDMS

@ User tunes 4+ detector chat Use mhttpd to set OB key'h

(=)
A
Shine light on the detector be 4 %* 5>
' A
taking datal g
T1_V0.mid.gz Start/Stop transitions to d.gz
e Take data with hiac <at ta O\/ farl | DB snapshot collect random pulses

ulses = oo ereapulses
~5 minutes MIDAS History to monitor pulses to”g%e;i‘;&“r';?s random pulses
- . . hot ODB snapshot
detectors => adjust if needed **'>——
Shine light on the detector again
JL LT

keep detector working well
T1_1V.mid.gz T2_1V.mid.gz T3_1V.mid.gz

Sequencer

® Take data with bia
[ ]
[ ]
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Take data with SuperCDMS

@ User tunes 4+ detector chat Use mhttpd to set OB key'h

%’2:3;-{
A
Shine light on the detector be 4 %* 5>
o A
taking datal g
T1_V0.mid.gz Start/Stop transitions to d.gz
e Take data with hiac <at ta O\/ farl | DB snapshot collect random pulses

ulses ) UIgoErEd pulses
~5 minutes MIDAS History to monitor -~ pulses s i random pulses
- . . hot ODB snapshot
detectors => adjust if needed *"*——

Shine light on the detector again
keep detector working well

® M Frontends to control ODB

- Precise timing
- locking

T2_1V.mid.gz T3_1V.mid.gz
8

|V T1_1V.mid.gz
Sequencer

® Take data with bia
[ ]
[ ]
]




Take data with SuperCDMS

@ User tunes 4+ detector chat Use mhttpd to set OB key'h

%’2:3;-{
A
Shine light on the detector be 4 %* 5>
o A
taking datal g
T1_V0.mid.gz Start/Stop transitions to d.gz
e Take data with hiac <at ta O\/ farl | DB snapshot collect random pulses

ulses ) UIgoErEd pulses
~5 minutes MIDAS History to monitor - pulses s i random pulses
. . hot ODB snapshot
detectors => adjust if needed *"*——

Shine light on the detector again o Frontends to control ODB
- Precise timing
- locking

keep detector working well
T1_1V.mid.gz ‘T2_1V.mid.gz | | T3_1V.mid.gz

Lazylogger renames files

Sequencer

® Take data with bia
[ ]
[ ]
]




Take data with SuperCDMS Use MIDAS History to

record fridge tem

AP trigger rates. ...
® User tunes 4+ detector chai Use mhttpd to set ODB keys N7 - - :
= * G
=Y

Shine light on the detector be 4 %Q‘ . -
o . /

taking datal g

T1_V0.mid.gz Start/Stop transitions to d.gz

@ Take data with hias <et ta O/ far] | ©OPB shapshot collect random pulses

ulses ) UIgoErEd pulses
~5 minute Use MIDAS History to monitor puises LS FE’S"AZ?S random pulses
- . . hot ODB snapshot
detectors => adjust if needed "*——

Shine light on the detector again o Frontends to control ODB
- Precise timing
- locking

keep detector working well
¢ Take data with bia 1V T1_1V.mid.gz ‘ T2_1V.mid.gz | | T3_1V.mid.gz
. Sequencer | o
K Lazylogger renames files




Open Issues
MIDAS History

Information that should be recorded together is not

Sequencer
Prone to crashing and will be too slow when we run with full set of detectors

Public API

Runs and sequencer are controllable through HTTP commands but these can change

mhttpd

Near-in-time requests over a typical public network often slow mhttpd response time to
several minutes
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History Bug Type 1: Bank-Writing Out-of-Syncness

1a) ‘SQL version’ 1b) ‘MIDAS version’

Out-of-syncness between first and Out-of-syncness between first and
subsequent listed struct members when subsequent banks when writing to
writing a struct to a history bank. multiple history banks at once.

Present in: Present in:

- SQLITE history - MIDAS history
- ODBC history - FILE history
- MYSQL history (?)
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More on Bug Type 1a - ‘SQL Version’

PV 4 )
Struct defined with Struct Bank defined to Bank
multiple entries: Entry 1 contain the struct; et Bl Sl
Entry 2 Space for Entry 2
Entry 3 Space for Entry 3
— - J
(@
/ Writing to the Bank \ Point of
t1 t2 t3 Interest
This bug
Struct Bank ) Struct Bank ) only
Entry 1 Space for Entry 1 Entry 1 |— Space for Entry 1 appears
Entry 2 Space for Entry 2 Entry 2 Space for Entry 2 Cam s when
Entry 3 Space for Entry 3 Entry 3 Space for Entry 3 connecting
AR ) Y, to MIDAS

through an
/ mserver. 13
@ y,




More on Bug Type 1b - ‘'MIDAS Version’

Bank list defined to contain
bank info. The banks may
contain any variable types

(int, struct, array, etc.)

4 Bank List )

Info for Bank 1

Info for Bank 2

Info for Bank 3

.

J

-

Writing to the Banks

t1

\_

4 Bank List ) /MIDAS Banks\
Info for Bank 1 > Bank 1
Info for Bank 2~ Bank 2
Info for Bank 3~ Bank 3

\__  \\\L J

t2

4 Bank List )

/MIDAS Banks\

Info for Bank 1 | Bank 1

Info for Bank 2 L Bank 2

Info for Bank 3 L Bank 3
\__ VAN

t3
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History Bug Type 2: Slow Bank-Writing with SQLITE

When writing to the banks using SQLITE history:

- It takes ~6-12 seconds for bank entries to appear in and

become readable from the bank.
- This is an issue for programs that need to read and write new

bank data at O(1s) rates.

When writing to the banks with other history systems, it takes less than
1 second for bank entries to appear and become readable after they
are written to the bank.

15



Sequencer: fantastic for detector development

Controllable via HTTP
requests

Provides status info

aroberts@dcrc01:/homel/cdms_test/MidasDAQ/online/sequencer

"/Equipment/TowerQl/settings/DCRCLl/Charge/Bias
"/Equipment/TowerQ0l/Settings/DCRCLl/Charge/Bias
"/Equipment/Tower0l/Settings/DCRCLl/Charge/Bias
"/Equipment/TowerQl/Settings/DCRCLl/Charge/Bias
"/Equipment/TowerQl/Settings/DCRC2/Charge/Bias
"/Equipment/TowerQl/Settings/DCRC2/Charge/Bias
"/Equipment/Tower0l/Settings/DCRC2/Charge/Bias
"/Equipment/TowerQl/settings/DCRC2/Charge/Bias
"/Equipment/TowerQ0l/Settings/DCRC3/Charge/Bias
"/Equipment/Tower0l/Settings/DCRC3/Charge/Bias
"/Equipment/TowerQl/Settings/DCRC3/Charge/Bias Ql3
"/Equipment/Tower0l/Settings/DCRC3/Charge/Bias 0]

" /Equipment/Tower0l/Settings/DCRCL/Phonon/SqQuIiDBias (uA)[0]" sB10
" /Equipment/Tower0l/Settings/DCRCL/Phonon/SQUIDBias (uA)[0]" O
"/Equipment/TowerQl/Settings/DCRCl/Phonon/QETBias (uA)[0]" QB1O
"/Equipment/Tower0l/Settings/DCRCl/Phonon/QETBias (uA)[0]" O
"/Equipment/TowerQl/Settings/DCRCL/Phonon/SQUIDBias (uA)[1]" sBll
"/Equipment/Tower0l/Settings/DCRCL/Phonon/SQUIDBias (uA)[1]" O
"/Equipment/TowerQl/Settings/DCRCl/Phonon/QETBias (uA)[1]" QBll
"/Equipment/Tower0l/Settings/DCRC1/Phonon/QETBias (uA)[1]" O
"/Equipment/Tower0l/Settings/DCRCL/Phonon/SQUIDBias (uA)[2]" sSB12
"/Equipment/TowerQl/Settings/DCRCl/Phonon/SQUIDBias (uA)[2]" 0
"/Equipment/TowerQl/Settings/DCRCL/Phonon/QETBias (uA)[2]" QB12
"/Equipment/TowerQl/Settings/DCRC1/Phonon/QETBias (uA)[2]" O

Q03
0

I
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=> scientists testing detectors
can write useful DAQ
sequences.

Even without expert DAQ
knowledge!

This has never happened
before and significantly
shortens the time to do
on-the-fly tests.

Simple commands in a text file,
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Sequencer: issues

=> If mhttpd crashes, the sequencer crashes.
€ Separate sequencer from mhttpd?
=> Fixed delay (1 second) between line execution.
€ Setting up detectors could dominate deadtime!
=> Flow control for the production DAQ will be complex

‘ Example: the fridge system wants to take a noisy measurement.
(1) wait until we've finished the current run
(2) take the noisy measurement

(3) start the next run
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Public API: HTTP requests

@ DCRC Control X | A, amy_daq status X @ DCRC Control X U+
® | dercottrumca 8083/CS/DCRC_UI Customizing the start/stop run interface:
e Everything we needed can be done
- RunControI Settings Tools Data Quality Get Help W|th an HTTP request!

e Many of these HTTP requests are
documented as a public API

o interact with ODB
Record to Disk? O  run a scri pt
@® Write data to disk O Do not save data L Some are nOt
Radioactive Sources: o) Load a sequencer file
‘Ba ¥

o Start the sequencer
o Startarun
o Stoparun
e Using undocumented HTTP
flash/cooldown/run time (m): total duration (h): requeStS means our COde breakS
0.1 . 420 +30 - ‘ ‘2 - flashandtake h
when they change

Stop

Run Comment:




Public APIl: MIDAS C/C++ library

T1_1V.mid.gz | | T2_1V.mid.gz | | T3_1V.mid.gz

Detector Monte-Carlo programs also generate data files
e Ideally, format would be identical to the format of the DAQ data files!
e The MIDAS bank structure is simple and we could replicate it
e Or link to existing MIDAS bank-writer functions?

19



mhttpd: two users => slow response

e We send HTTP requests for ODB data about every second

e Two users working with the detector-tuning interface => mhttpd can take
minutes to respond

e Slow-down may be triggered by close-in-time requests

Save and Load Settings

T1Z1 T2z1 T3Z1 T130z1| ¥ Phonon Channel/« Charge Channels « j\) Diagram view @Tab\e view Refresh every 6 | sec
TiZ2 T2Z2 T3Z2 T30Z2

T1Z3 T2Z3 T3Z3 T30Z3
T1Z4 T2z4 T3IZ4 T30Z4
T1Z5 T2Z5 T3Z5 T30Z5
T1Z6é T2Zé T3Zé T30Z6

T3Z1 aBeco T3Z1: Phonon Channel A - Editor T3z1: Phonon ¢ A” th d t e i th ODB d
| FE Gain | Drv. Offset | Squid Bias | LockPoint| QET Bias ||| FE Gain | Drv. Offse IS a a IS I n e a n

100~ 20~ 200~ 27- 1600- 100- 2.0~
90- 16- 160~ 22 1280- 90- 16 f H TTP q t t
ol 2] ) e AL o) e comes from an request 1o
70- 08- 80- 11 640-— 0= 08
80- 04, 40- 5 320- 80- 04 m h tt pd .

51- 0.0 0=] 0- 0 Ly 0.04

41- -04- -40- -5 -320- 41 -04

3t -08 -80- -11- -840~ 3t -08

21- 12 -120- -16- -960- 21- 12
1 -1.6- -160- -22- -1280- Ui -1.6-

=i —T > 27 N =
-2 BOOOY 4000 WS 2/ 798(799¢ m
ni olarity
x4 Amplification * RE pen
—|||T3Z1: Phonon Channel T - Editor |T3Z1: Phonon C
= FE Gain | Drv. Offset | Squid Bias | LockPoint| QET Bias ||| FE Gain | Drv. Offse

100~ 20~ 200~ 27- 1600- 100- 20~

90- 16- 160~ 22 1280- 90- 16-

80- 12 120~ 16- 960- 80- 124

T0- 08~ 80- 1t 640~ 70- 08

60- 0.4 40- 5 320~ 60- 0.4

5% 00 0= o= o 5% 0.0




The End!

MIDAS has allowed us to build
a usable DAQ for detector
testing

The HTTP APl and Sequencer
have been extremely useful

Our production DAQ has to
address mhttpd slowness,
sequencer slowness, and
History bugs

Our production DAQ has to
allow complex flow-control
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The SNOLAB DAQ

DCRC Ul (dcrc_ui.git) =8|

T3Z1: Phi Channel A - Edit d T I M'd T I t
e o e v aese | | Midas Tools (MidasTools.gi
100- 20- 200- 27 1600-

90- 16- 160-

- Control detectors, data r ns S - Tune SQUIDs, measure Rp/Rn
- Amy, Xuji et al. - Bruno, Bill et al.
- Uses code in MidasDAQ to Flash, etc. - Reads data provided by frontends
tends (MidasDAQ.git) cdmsbats (cdmsbats.git)
- Read and process the data
> d{ - Talk to our DCRC hardware - Bruno, Anthony et al.
é 4 - —Belina et al.
= MIDAS (midas_fork.git) Data I/O (IOLibrary.git) L
Q et
g - General framework, not specific to CODMS - Packs/Unpacks CDMS data
'g - Thomas Lindner et al. - Matt Wilson et al.
’g - Using MIDAS Sequencer, History (Danika), etc. - First use in frontends
<
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