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  IceCube:
D

O
M

 Requirem
ents W

orkshop

•
Icecube C

ollaboration M
eeting

•
22 June 2002
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Introduction

–
D

O
M

 M
ain Board Review

  5 June 2002
–

D
O

M
 H

U
B Requirem

ents W
orkshop 22 June 2002
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D
evelopm

ent process
•

(Conceptual D
esign and review

)
•

Requirem
ents determ

ined and review
ed.

•
Initial design effort

•
Prelim

inary D
esign Review

•
Production M

odel (prototype) fabrication and testing
•

Critical D
esign Review

 (Production D
esign Review

)
•

Production, testing Q
/A

•
Pre Installation Review
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D
evelopm

ent Schedule
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D
O

M
 electronics M

ilestones:

•
D

O
M

M
B Requirem

ent Review
•

Todays Requirem
ent w

orkshop for D
O

M
H

U
B

•
“Prototype” D

esign Review
 in A

ugust/Septem
ber

•
first card under test in N

ovem
ber

•
single channel test in January 2003

•
tw

o channel test in M
arch 2003
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Configuration m
anagem

ent
•

sam
ple of m

ethod from
 STA

R supplied to Icecube
•

under consideration at W
isconsin

•
requirem

ent docum
ents w

ill be m
anaged as “controlled

icecube notes”
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Scope of D
O

M
 M

B Review
•

D
O

M
 M

ain Board Requirem
ents

–
H

ardw
are

–
Softw

are
•

Three D
ocum

ents
–

D
A

Q
 System

 Requirem
ents

–
D

O
M

M
B H

ardw
are Requirem

ents
–

D
O

M
M

B Softw
are Requirem

ents
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D
A

Q
 System

 Requirem
ents

•
3.1.1

R
equirem

ent: M
uon T

rajectory D
irection R

econstruction

•
3.1.2

R
equirem

ent: M
uon E

nergy R
econstruction

•
3.1.3

R
equirem

ent: E
nergy C

alibration

•
3.1.4

R
equirem

ent: E
lectrom

agnetic C
ascade &

 H
adronic Show

er R
econstruction

•
3.1.5

R
equirem

ent: Single PhotoE
electron Sensitivity

•
3.1.6

R
equirem

ent: B
ackground M

uon R
ejection

•
3.1.7

R
equirem

ent: D
eadtim

e

•
3.1.8

R
equirem

ent: Supernova Sensitivity

•
3.1.9

R
equirem

ent:  IC
E

T
O

P/IC
E

C
U

B
E

 T
rigger R

elationship
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D
O

M
M

B H
ardw

are Requirem
ents

•
3.1.1  

Requirem
ent: Tim

e Resolution
•

3.1.2
Requirem

ent:  Tim
e-Stam

ped D
ata

•
3.1.3

Requirem
ent: W

aveform
 Capture

•
3.1.4

Requirem
ent: Instantaneous D

ynam
ic Range

•
3.1.5

Requirem
ent: Integral D

ynam
ic Range

•
3.1.6

Requirem
ent: PM

T G
ain stability, Linearity, and Calibration A

ccuracy
•

3.1.7
Requirem

ent: PM
T N

oise Rate M
easurem

ent
•

3.1.8
Requirem

ent: PM
T D

iscrim
inator Threshold Stability

•
3.1.9

Requirem
ent: Feature Extraction

•
3.1.10

Requirem
ent: D

O
M

 M
B D

ata Transm
ission
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D
O

M
M

B H
ardw

are Requirem
ents

(contd)
•

3.1.11
Requirem

ent: O
ne or Tw

o D
O

M
s per Tw

isted Pair
•

3.1.12
Requirem

ent: D
O

M
 M

B O
peration in M

aster/Slave M
ode

•
3.1.13

Requirem
ent: Robust Bootstrap Scenario

•
3.1.14

Requirem
ent:  Sim

ultaneous D
A

TA
 A

cquire/Transm
it

•
3.1.15

Requirem
ent: Com

m
on-M

ode N
oise and EM

I Rejection
•

3.1.16
Requirem

ent: D
O

M
 M

B Pow
er D

issipation
•

3.1.17
Requirem

ent:  Local Clock Short-Term
 Stability

•
3.1.18

Requirem
ent: Cable Length M

easurem
ent by RA

P
•

3.1.19
Requirem

ent: PM
T H

V
 Base Interface

•
3.1.20   Requirem

ent: D
O

M
 M

B Failure Rate
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D
O

M
M

B Softw
are Requirem

ents
•

3.1
D

ata A
cquisition:

•
3.1.1

Requirem
ent: D

ata Transport
•

3.1.2
Requirem

ent: Triggering and D
igitizing

•
 3.1.3

Requirem
ent:  D

ata O
verw

rite
•

3.1.4
Requirem

ent:  Supernova D
etection/Background N

oise Rate Storage
•

3.2
Tim

ing Calibration:
•

3.2.1
Requirem

ent: O
ne-w

ay Tim
e Calibration

•
3.3 

Control and M
onitoring:

•
3.3.1

Requirem
ent:  Configuration Control

•
3.3.2

Requirem
ent:  M

onitoring Interrogation
•

3.3.3
Requirem

ent:  Configuration Control D
uring D

ata Taking
•

3.3.4
Requirem

ent: H
igh V

oltage Control
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D
O

M
M

B Softw
are Requirem

ents
(contd)

•
3.4

Com
m

unications:
•

3.4.1
Requirem

ent:  D
ata Rates

•
3.4.2

Requirem
ent: Sim

ultaneous D
ata A

cquisition and D
ata Transm

ission
•

3.4.3
Requirem

ent: D
ata Transm

ission Integrity

•
3.5

Test:
•

3.5.1
Requirem

ent:  D
iagnostic Tests

•
3.5.2

Requirem
ent: Light Em

itter Control
•

3.5.3
Requirem

ent:  System
 Reliability Tests

•
3.6

Configuration M
anagem

ent:
•

3.6.1
Requirem

ent: D
O

M
 ID

 Code
•

3.6.2
Requirem

ent: Release V
ersion stored on D

O
M

•
3.6.3

Requirem
ent:  Rem

ote Loading of Program
s

•
3.6.4

Requirem
ent:  Shut D

ow
n M

ode
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Support D
ocum

ents

•
http://icecube.w

isc.edu/tech/
–

Prelim
inary D

esign D
ocum

ent (chapters 6 and 7)
•

http://rust.lbl.gov/icecube/docs/ice3_daq_docum
ents/

–
D

A
Q

  W
orkplan (W

ork_Plan_H
_vsn1.2.doc)

–
D

A
Q

 D
eliverables (Plan_B_D

eliver_vsn1.2.doc)
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M
ajor A

ction Item
s :

•
Project level
–

Top Level requirem
ents

–
Lifetim

e
–

Failure rates/m
odes

–
System

 pow
er consum

ption
–

EM
I standards

•
D

A
Q

 level
–

error budget
–

pow
er budget

–
specifics for ICETO

P
–

specifics for IN
-ICE
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D
O

M
 M

B Review
 closeout

•
A

ction item
 responses are being incorporated

•
“re-review

” after project requirem
ents are set
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D
O

M
 H

U
B Engineering Requirem

ents
W

orkshop
•

G
oal is to begin process to determ

ine requirem
ents

•
A

dd to D
A

Q
 System

 Requirem
ents as needed

•
Create D

O
M

 H
U

B H
ardw

are Requirem
ents docum

ent
•

Create D
O

M
 H

U
B Softw

are Requirem
ents docum

ent
•

Create D
O

M
 - D

O
M

 H
U

B H
ardw

are Interface docum
ent

•
Create D

O
M

- D
O

M
 H

U
B Softw

are Interface D
ocum

ent

•
Sam

ples of each are starting point only
•

requirem
ents need discussion


