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Abstract

For judgingthe basic properties of differedesigns forthe Atlas LVL2 system and
DAQ-1 ReadOut Crates a “paper modeliasbeen implemented in MicrosoExcel.

This note describes aspectsiod model and of thepreadsheamplementatiorfor the

LVL2 system. The Read Out Crates are dealt with in a separate note.

1. Introduction

For analysis of the influence of decisionstha architecture of the Atlas LVL&ystem

on requirements on number of messages per secondinknbandwidth at various
places in thesystem, onnumber ofprocessors oflifferent type, etc."back of the

envelope” calculations give first approximation.However, although the type of
calculations issimple, the amount ofnumbers todeal with makes some form of
bookkeeping necessary. For thype of task spreadshegtogramsare wellsuited, as
was recognized by the RHUL group.

In this note a “paper modelimplemented in MicrosofExcel, is described. The
spreadsheetan beused for studying in first-ordeapproximation the properties of
different architectures and of different triggstrategies. Twotrigger menus are
included, a high-luminosity menu and a low-luminositgnu. It is possible to choose
between parallel and sequential trigger strategies. Paper300.xls contains the pilot project
LVL2 model for low luminosity, parameters, trigger menus and selection strategies are
as documented in thglides ofthe presentation made in the pilot project modelling
meeting ofJune 2, 1999see the pilot project modellingeb page. Foobtaining the

high luminosity results change cell D1 on the "Abstract” sheet from "Low" to "High".

The spreadsheet modalses only worksheet functions on l@orksheets. The
worksheet functionsll refer torelative cellnumbers.Hence input and output of the
calculations still come from and go to the correct cells after insertioewfcolumns or
rows. The first worksheet(labeled with “Abstract”provides a short overview of the
results and a number ajraphs, onthe second (labeled with“Main sheet”) all
calculations are done, the third (labeleith “Overview”) provides an overview of the
most important parameters and results, while the fourth and fifth sheets contain the low-
and high-luminosity triggemenus. Atthe bottom of thevorksheets withthe menus
graphs with theotal Rol requestatesfor the differenttypes of Rolsand the different
subdetectorsan befound. The sixth and seventh sheate used forthe model of the
DAQ-1 ReadOut Crates and are documented in a separate. The nexttwo sheets
contain tables in the same formatused forDAQ note 113 describinghe results of
paper modelling witlthe parameters documented DAQ note 70. The sheetabeled
with "RobsPerRohkv." contains aablewith the average number of ROBOuts of the
different subdetectors receivingral request for em, muaandjet Rols with entries
for 1 - 128 ROBIns peROBOutand a relatedable. The sheet labeledith "min-max
rates” contains tablewith a lowerlimit of and atablewith an uppelimit of the Rol
request rates per ROBOut. The remaining sheets contain tables and graphseaith for
ROB of each subdetector the probability a hit by aRol request foithe different
possible Rol types given a Rol request with arbiteiaand phi. The Rol requestate
for a certain ROBfor a certain Rol type can be determined by multiplying the
probability with the total Rol request rate for the subdetector and Rol type considered.



When using the “A format” optiofor referring to cells, bylicking a cellone can see
immediately in theformula bar whichcells contain input datéor the calculation the
outcome ofwhich is stored irthe cell clicked (Agraphical indication by means of
arrows pointing to these cells is algmssible withthe auditingtools of Excel). A
number of cells contain input data or select diffemgttons. Forexample it ispossible

to make a choice between“push” or a“pull” architecture. Most parameters can be
changed on thesecond worksheethut the most important parameters need to be
changed on the “Abstractvorksheef(indicated with blue cells with a bold rdédnt).
Changing inputdata almost immediatelgroduces new outpuesults. Text placed on
the worksheet describes the type of data in each cell.

2. Basic design of the spreadsheet model
2.1 Rates in stead of individual trigger items

A possible approach consists of computing for each individual triggpeiquantities of
interest like e.g. the input rate @ feature extractoprocessors. Foeach quantity the
contributions of thevarious triggeritems are thensummed.Only for computing
latenciesthis approach isnecessary, ashe composition of each triggetem, in
combination withthe properties of théVL2 system,determines whathe average
latency willbe. However, focomputing rates andatavolumes onlythe sums of the
rates and the data volumes associated thihdifferent trigger objects dmatter (recall
that a triggelitem iscomposed of one or more triggajects).Only the rates depend
directly on the triggemenu,the datavolumes depend in turn dhe ratedor different
trigger objectsThe conclusion ishat theanalysiscan bebased orthe ratefor muon
Rols, e.m./photon Rolsjet Rols, TRT scan Rolsand missing energyrols. A
sequential model can be studied by adapting the rates for the difReretitpes and by
making the rategor eachRol type differentfor different detectors, ifequired. For
example in a non-sequential trigger theion Rolrate may cause an identidabl rate
for the e.m. calorimeter, theéhadron calorimeterthe SCT andthe TRT. A model in
which all muon Rolsare analyzedor the muon detector, but where only certain
fraction of themuon Rolswill be analyzedor the otherdetectors,can be studied by
giving the Rol rates for the other detectors a value equhbktdraction of theRol rate
for the muon detector.

The Rol rates are takefrom one ofthe triggermenu’s. Inthe case of a sequential
model, the rates are reduced according to a table found at the right (columns AA and AB
for the low luminosity menu, columns Yand Z forthe high luminosity menu) of the
worksheets with the trigger menus. This table contains reduction factors.

2.2 Regions of Interest

2.2.1 Rol types

In the spreadsheet modaell calculations arelone for 4different Rol types :muon,

e.m., jet and “LVL2 Rols”. Missing energy,the scan forthe TRT and theRols
produced by the scan for the SCT and pixels are “LVL2 Rols”.

2.2.2 Distribution of Rols in eta-phi space

It is assumed that all Rols are independent of each other and that all petssiblé phi
values of the Rol center have an equal probability to occur.

2.3 Detector types

In the spreadsheet 7 different subdetectar® used : Pixels, SCT, TRT, em
calorimeter, hadron calorimeter, muon precision and muon trigger def€ote.m.



and hadron calorimeter are handled as diffesebtdetectors. Fdeature extraction for
the calorimeter iglone usinghe data oboth calorimeters. Alséor feature extraction
for the muon detectothe data ofboth the muon precision chambers aride muon
trigger detectors isised.Feature extractiofor the pixel detector and th8CT is also
assumed to be done for both detectors together.

2.4 LVL2 system model

2.4.1 LVL2 system elements

The following LVL2 system elements are implemented in the spreadsheet model :

a supervisoreceiving Rols either from the LVL1 trigger or fromLVL2 global
processing and distributing these Reither to theROBs (“push” model) or to the
LVL2 processors, responsible for feat@draction (“pull” model). The supervisor
also receives finaLVL2 decisions fromthe LVL2 processors responsible for
global processing and broadcasts these decisiote ROBs as blocks containing
a number of decisions,

for the “push model” : distributors of Rol requests the ROBOuts(seebelow).
The input of the distributors is coming from the supervisach subdetectdras its
own distributor,

ROBOuts receivdRol requests angassthese to the ROBIn dROBIns connected

to the ROBOut and receive Rol fragments from the ROBIns, merge these in a single
fragment per event and transmit these fragmentslatalinks connecting to the

LVL2 system. Inthe “pull” model theRol requestsre received via the sandata

links; in the “push” model the Rol requests are received from the distributors,

ROBIns takingcare ofbuffering of data, responding to Rol requests andVia?
decisions by sending data to the LVL2 sysimfor acceptecevents, tahe LVL3
system, respectively,

feature extraction : results are calculated fop(Qcessorsndividually connected to
the networks via which Rol fragments are input and reaodtoutput to the global
processors, as well as for (ii) processors arrangadbfarms, whictareassigned

to subdetectors, and f@ii) processorarranged in subfarnthat can receive data
from all subdetectors and also take care of global processing,

global processing : resultare calculatedor (i) processorsndividually connected

to the networksvia which featureextractionresults are input anddecisions are
output to the supervisor, as well as for (ii) processors arranged in subfarms, and for
(iii) processors arranged in subfarms that also take care of feature extraction.

2.4.2 Rol request distributors and ROBOuts

For the Rol request distributors and for the handling of Rol requegteeliyOBOuts a
choice can be made between different operational modes :

routing of incoming messages,
broadcasting of incoming messages on all outputs,

intelligent distribution of incomingmessages to only those ROBIli&t need to
receive themessage. For thigption there isalways only one input message per
Rol, the distributor oROBOuUt can deriveequest messages falt the ROBIns or
ROBOuts in the region of interetbtat are connected to the ROBOut distributor
respectively.

A detailed knowledge of how Rol requests map onto the ROBInthandOBOuts has
been obtained with &++ programthe "ROBsPerRol program”, which iacluded in
the simdacdistribution. This prograndeterminedor all possible Rol positions which
ROBs and ROBOuts ieach subdetector need senddata to the LVL2decision.
Results were obtained for 1 - 128 ROBowmnected to a single ROBOut. Tesults



were incorporated in tables the spreadsheefThe sheet labeledith "RobsPerRol

av." contains a table with the average number of ROBOuts of the differedé¢tectors
receiving a Rol request for em, muon and jet Rols with erfoie$ - 128 ROBIns per
ROBOut. Thetable was calculatedwith the "ROBsPerRol programTlhe same sheet

also contains #&ablewith the reductionfactors, defined as : (average number of Rol
requests peROBOuUL) / ( (averagaumber of Rol requests per ROBIn) * (number of
ROBIns connected to a ROB out ) ). The sheet labeled with "min-max rates” contains a
tablewith a lowerlimit of and atablewith an uppelimit of the Rol requestates per
ROBOut, again calculated with the "ROBsPerRol program”. The rateslatige rates

and should be multiplied with the total Rol request rate for the Rol type and subdetector
considered to determine the absolute rate.

2.4.3 Subfarms of processors

The input and outpudlata rates are equal to tkems ofthe ratesfor the individual
processors.

2.5 Important input parameters

Important input parameters are indicated with light violet cells, that catasinblue or
red bold text.Light violet cellswith “<<<<* in bold red indicate that the value
immediately left is copied into the entries left to it.

The most important parameters &wand atthe top of thdirst worksheetabeledwith
“Abstract”. They specify :

» the type of luminosity (“High” or “Low”),

» the processingnodel (specify“Yes” or “No” after “Sequentialprocessing” and
“Push” or “Pull” after “Push or Pull”),

» whether there is a missing energy LVL2 trigger (“Yes” or “No”),
» whether traffic to the event builder is taken into account or not can be specified,
» scaling to 100 kHz LVL1 rate (“Yes” or “N0”),

» whether model C isised(“Yes” or “No0”, has consequences fahe processing
resources needed for the supervisor),

» the parallelism factor of the TRT scan and for the missing energy trigger,
* the communication overhead that is everywhere used (in ms),

On the first worksheet also the number of ROBs connected to a Bi@@©ut can be
set for each subdetector. See also se@id?. All other parameters can be set on the
second worksheet (labeled with “main sheet”).

Beforechanginganumberin acell, alwaysverify in the formula bar that the numberis
not the outputof a formula. If it is, do changethe cell contentsonly whenyou know
whatyou aredoing!!

On the “main sheet”, cell 142, there is an option to scale (reduce) the number of ROBs
with a factor specified in cell 144. The event fragment sizes and the number of ROBs hit
per Rolare adjustecproportionally. Notethat for this optionthe results from the
program referred to in sectidh4.2 are notused. Hence this optiorshould only be

used to obtain a rough idea on the effect of reducing the numiBEDB$ (bymapping

larger parts of the detector to single ROBS).



3. Results produced by the spreadsheet model

Table 3 provides an overview tife quantities calculated. Tinembers

inthe table are

also used irthe spreadsheet, sthat the table can baesed tolocate results in the

spreadsheet.

5. Average number of ROBIns hit per Rol, per type

6. Fraction of ROBIns hit per Rol

7. Total Rol rate per detector (kHz)

8. Rol request rate per ROBIn (kHz)

9. Data volume requests per ROBIn (kByte/s)

10. Rol fragm. volume -> feature extr. (kByte)

11. Rol fragm. data volume / s output per ROBIn (kByte/s)

12. Processing time per ROBIn

14. Rol fragment rate / volume in per ROBOut (kHz / kByte/s)

15. ROBOut occupancy (%)

16. Rol fragment rate out per ROBOut (kHz)

18. Rol req rate in per distributor and per ROBOut (kHz)

19. Rol req data volume In per distributor and per ROBOut (kByte/

vl
N—r

20. Rol req rate out per distributor and per ROBOut (kHz)

21. Rol req data volume out per distributor and per ROBOut (kBytg

/S)

22. Rol fragment data volume -> feature extractors (MByte/s)

23. Rol fragment rate -> feature extractors (kHz)

24. Average Rol fragment size (kByte)

25. Supervisor request rate -> feature extractors (kHz)

26. Supervisor data volume -> feature extractors

27. Feature extractors -> Rol request output rate (kHz)

28. FEX -> Rol request output volume (kByte/s)

29. Feature extraction (ms)

29.1 Number of processors

29.2 Numer of processors when SFI is separate

29.3 Minimal number of SFI processors

29.4 Total in per processor (kByte/s)

29.5 Total out per processor (kByte / s)

29.6 Total In per processor (kHz)

29.7 Total out per processor (kHz)

30. Subfarms per detector for parallel FEX

30.1 Number of subfarms

30.2 Total in per subfarm (MByte/s)

30.3 Total out per subfarm (MByte/s)

30.4 Total rate in per subfarm (kHz)

30.5 Total rate out per subfarm (kHz)

30.6 Total processing time per interface (s/s)

31. Model C Only, FEX and global processing combined

31.1 Number of FEX + global processors, SFls are separate

31.2 Number of SFls

31.3 Number of FEX-global processors + number of SFIs

31.4 Number of processors without separate SFIs

32. Data volume / s -> global processing (MByte/s)




33. Global processing

33.1 Number of processors

33.2 Message rate in per processor (kHz)

33.3 Data volume in per processor (MByte/s)

33.4 Message rate out per processor (kHz)

33.5 Data volume out per processor (kByte/s)

33.6 Proc. time per event (ms)

34. Supervisor

34.1 Total input rate (kHz)

34.2 Total input data volume NOT from LVL1 (kByte/s)

34.3 Total processing time (s/s)

34.4 Supervisor outpput rate -> distributors (kHz)

34.5 Out data volume -> distributors (kByte/s)

34.6 Supervisor out rate -> FEX / Global (kHz)

34.7 Out data volume -> FEX / Global (kByte/s)

34.8 Decision out data rate -> ROBOuts (kHz)

34.9 Decision out data volume -> ROBOuts (kByte/s)

Table 1. Overview of the quantities calculated.




4. Specification of calculations on the Main sheet

Conventions :

Square brackets [ ] indicate summing or averaging
Curly brakets { } indicate an “If” “else” condition

Numbers refer to the item numbers on the main sheet

21. Quantity =
A (17) +
If Condition

C (input) +
D (14)

means :if in item 21. the condition is valid then Quantity = A + C + D, else
Quantity = A + D. A is computed in item 17, D is computed in item (14) and C is an
input for this item.

Specification of the calculations :

Input

LVL1 rate : calculated from trigger menu chosen

1.

2.

3. Rol rates : calculated from trigger menu chosen

4. Number of ROBs per detector : input, but scaled with factor in cell 144

5. Average number of ROBs hit per Rol : input (calculated with ROBsperRol program,
but scaled with factor in cell 123

6. Fraction of ROBs hit per Rol =
Average number of ROBs hit per Rol (5) / Number of ROBs per detector (4)

7. Total Rol rate per detector =
sums over different categories of Rol rates (3)

8. Rol request rate per ROB, intelligent distribution (8.1) =
Rol rate (3) * Fraction of ROBs hit per Rol (6)

Rol request rate per ROB (8.2) =
Rol request rate out per ROBOut (20.2) / Number of ROBs per ROBOut (13)

9. Data volume requests per ROB (kByte/s) =
Rol request rate per ROB (8.2) * request size (input for 9.)

10. Rol fragment volume -> feature extractors =
(Overhead per ROB (kByte) (input for 10.) +
ROB data volume (input for 10.) ) *

Average number of ROBs hit per Rol (5)

11. Rol fragment data volume / s output per ROB =
Sum over all possible Rols [ (Rol rate (3) *
Fraction of ROBs hit per Rol (6) ) *

(Overhead per ROB (kByte) (input for 10.) +
ROB data volume (input for 10.) ) ]

12. Processing time per ROB =
LVL1 rate * overhead per decision +
Sum over all possible Rols [Rol request rate per ROB (8) *
(pre-processing time + overhead for pre-processing +
overhead per Rol request + overhead for output) ]

13. ROBOut function : inputs taken from abstract sheet

14. Rol fragment rate in per ROBOut =
Number of ROBs per ROBOut (13) *
Rol request rate per ROB, intelligent distribution (8.1)
NOTE : Only ROBs that have Rol data send this to the ROBOut, for the
calculation we need therefore to use the "Rol request rate per ROB for
intelligent distribution”

Rol volume in per ROBOut =
Number of ROBs per ROBOut (13) *
Rol fragment data volume / s output per ROB (11)



15. ROBOut occupancy =
Rol fragment rate in per ROBOut (14) * overhead per Rol fragment in +
Rol fragment rate out per ROBOut (16) * overhead per Rol fragment out +
Rol volume in per ROBOut (14) / Merging speed (input for 15) +
Rol request rate in per ROBOut (18.2) * overhead per Rol request rate in +
Rol request rate out per ROBOut (20.2) * overhead per Rol request rate out +
If Model C

Decision rate per ROB (cell 148) * (Number of ROBs per ROBOut (13) *
1/0 overhead for output +
1/0 overhead for input)

16. Rol fragment rate out per ROBOut =
If mixing in ROBOut of Rol fragments (13)

Reduction factor * Number of ROBIns per ROBOUT (13) * Rol rate (3) *
Fraction of ROBs hit per Rol (6)

else

Rol fragment rate in per ROBOut (14)

17. Number of ROBOuts (that receive Rol requests from distributor) per distributor,

push only =
Number of ROBs per detector (4) / Number of ROBs per ROBOut (13)

18. Rol req rate in per distributor =
If Push model

If Intelligent distribution (incl. replication) of Rol requests (13)
Total Rol rate per detector (7)
else
If Broadcasting for "dumb" distribution of Rol requests (13)
Total Rol rate per detector (7)
else

Total Rol rate per detector (7) *
Average number of ROBs hit per Rol (5)

Rol request rate in per ROBOut (source : distributor (push) or
FEX / global processor (pull) ) =
If Intelligent distribution (incl. replication) of Rol requests (13)

Number of ROBs per ROBOut (13) *
Rol request rate per ROB, intelligent distribution (8) *
Reduction factor (16)

else
If Broadcasting for "dumb" distribution of Rol requests (13)
{ If Push model
Rol rate for detector (3)

else

{
Number of ROBs per ROBOut (13) *
Rol request rate per ROB, intelligent distribution (8.1) *
Reduction factor (16)
(NOTE : it is assumed here that only in the ROBOUT there is
broadcasting of Rol requests, so the ROBOUT itself
only receives Rol requests that have to go to at least one of the
ROBs connected to it)

}

else

Number of ROBs per ROBOut (13) *
Rol request rate per ROB, intelligent distribution (8)
(NOTE : in this case the ROBOut only passes the requests to the ROBs

addressed)



}

Decision rate in per ROBOut =
If Model C

Decision rate per ROB (cell 149)
else

0
}

Total rate in per ROBOut =
Rol request rate in per ROBOut + Decision rate in per ROBOut

19. Rol request data volume in per distributor =
Request size RoIR record (input) * Rol request rate in per distributor (18)

Rol request data volume in per ROBOut =
Request size RolR record (input) * Rol request rate in per ROBOut (18)

Decision data volume in per ROBOut =
If Model C

Decision rate per ROB (cell 149) *
(4 * number of decisions per block (cell 146) + 8)

else

0
}

Total data volume in per ROBOut =
Rol request data volume in per ROBOut + Decision data volume in per ROBOUT

20. Rol request rate out per distributor =
If Push model

If Intelligent distribution (incl. replication) of Rol requests (13)

Number of ROBs per detector (4) *
Rol request rate per ROB, intelligent distribution (8) *

reduction factor (16)

else
If Broadcasting for "dumb" distribution of Rol requests (13)

Total Rol rate per detector (7) *
Number of ROBs per detector (4) / Number of ROBs per ROBOut (13)

(NOTE : broadcasting is assumed to be done in 2 phases : by distributor
to ROBOuts, and next by ROBOuts to ROBSs)

else
Average number of ROBs hit per Rol * Total Rol rate per detector (7)

Rol request rate out per ROBOut =
If Intelligent distribution (incl. replication) of Rol requests (13)

Number of ROBs per ROBOut (13) *
Rol request rate per ROB, intelligent distribution (8)

else
If Broadcasting for "dumb" distribution of Rol requests (13)

{
Number of ROBs per ROBOut (13) * Rol request rate in per ROBOut (18.2)

else

Rol request rate in per ROBOut (18.2)
(NOTE : in this case the ROBOut only passes the requests to the ROBs

addressed)
}
}
Decision rate out per ROBOut =
If Model C
{



Decision rate per ROB (cell 149) * Number of ROBs per ROBOut (13)
else

{
0

}

Total rate out per ROBOut =
Rol request rate out per ROBOut + Decision rate out per ROBOut

21. Rol request data volume out per distributor =
Request size RolIR record (input 19) * Rol req rate out per distributor (20)

Rol request data volume out per ROBOut =
Request size RolR record (input 19) * Rol req rate out per ROBOut (20)

Decision data volume out per ROBOut =
If Model C

Number of ROBs per ROBOut (13) * Decision rate per ROB (cell 148) *
(4 * number of decisions per block (cell 145) + 8)

else

0
}

Total data volume in per ROBOut =
Rol request data volume out per ROBOut +
Decision data volume out per ROBOut

22. Rol fragment data volume -> feature extractors =
Sum over all possible Rols [Rol rate (3) * Data volume Rol (10) ]

23. Rol fragment rate -> feature extractors =
Rol fragment rate out per ROBOut (16) * Number of ROBs per detector (4) /
Number of ROBs per ROBOut (13)

24. Average Rol fragment size =
Sum over all possible Rols [Rol rate (3) *
Average number of ROBs hit per Rol (5) *
Data volume Rol (including overhead) (10) /
Rol fragment rate -> feature extractors (23) ]

25. Supervisor request rate -> feature extractors =
If Pull model

Total Rol rate per detector (7)
else

0
}

26. Supervisor data volume -> feature extractors =
Supervisor message size (input) *
Supervisor request rate -> feature extractors (25)

27. Feature extractors -> Rol fragment request output rate =
If Pull model

If (Intelligent distribution (incl. replication) of Rol requests (13) OR
Broadcasting for "dumb" distribution of Rol requests (13) )

Number of ROBs per detector (4) *
Rol request rate per ROB, intelligent distribution (8) *
reduction factor (16)

else

Average number of ROBs hit per Rol (5) *
Total Rol rate per detector (7)

else

{
0

}
28. FEX -> Rol fragment request output volume =

Rol fragment request size (input) *

Feature extractors -> Rol fragment request output rate (27)
29. Feature extraction

Total FEX processing time =
Sum over all possible Rols [ FEX time (input) * (1 + overhead factor) +
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Overhead for receiving Rol fragments +
Merging time + Overhead per output +
If Pull mode

Overhead for sending Rol requests + Overhead per input +

Rol request formulation time

(NOTE : 1 message from supervisor contains all LVL1 trigger Rol
information)

}
)]

Overhead for receiving Rol fragments =
Overhead per fragment received * Average number of ROBs hit per Rol (5) *
Rol fragment rate out per ROBOut (16) / Rol fragment rate in per ROBOut (14)

Overhead for sending Rol requests =
Overhead per Rol request * Average number of ROBs hit per Rol (5) *
Rol request rate in per ROBOut (18) / Rol request rate out per ROBOut (20)

Merging time =
( Rol fragment data volume / s output per ROB (11) *
Number of ROBs per detector (4) ) /
( Total Rol rate per detector (7) * Merging speed (input) )

Rol request formulation time =
Formulate RolR time (input) * (1 + overhead fraction) * total Rol rate (7)

Number of FEX processors = Rounded total processing time in seconds / second

“SFI” processing time =
Sum over all possible Rols [Total Rol rate per detector (7) *
(Overhead for receiving Rol fragments + Merging time
+ Overhead per output +
If Pull mode

Overhead for sending Rol requests +
Overhead per input + Rol request formulation time +

}
)]

Data volume in per processor =
( Rol fragment data volume -> feature extractors (22) +
Supervisor data volume -> feature extractors (26) ) /
Number of FEX processors (29)

Data volume out per processor =
( FEX -> Rol fragment request output volume (28) + Data volume / s ->
global processing (32) ) /
Number of FEX processors (29)

Message rate in per processor =
( Rol fragment rate -> feature extractors (23) +
Supervisor request rate -> feature extractors (25) ) /
Number of FEX processors (29)

Message rate out per processor =
( Feature extractors -> Rol fragment request output rate (27) +
Total Rol rate per detector (7) ) /
Number of FEX processors (29)

Number of processors when SFl is separate =
Rounded [total processing time in seconds / second -
“SFI” processing time in seconds / second +
If SFI->FEX overhead

Overhead for receiving Rol data by FEX-global processor
Minimal number of SFI processors =
Rounded [“SFI” processing time in seconds / second +

If SFI->FEX overhead

Overhead for sending Rol data to FEX-global processor

30. Subfarms per detector for parallel FEX

Number of subfarms =
Rounded (Number of FEX processors (29) /
Number of processors per subfarm (input) )

Total data volume in per subfarm =
Number of processors per subfarm (input) * Data volume in per processor (29)

Total data volume out per subfarm =

Number of processors per subfarm (input) *
Data volume out per processor (29)
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Total rate in per subfarm =
Number of processors per subfarm (input) *
Message rate in per processor (29)

Total rate out per subfarm =
Number of processors per subfarm (input) *
Message rate out per processor (29)

Total processing time per interface (only I/O overhead taken into account) =
( Total rate in per subfarm + Total rate out per subfarm ) *
Processing overhead per message (29)

31. Model C Only, FEX and global processing combined
If Model C

Total number of SFI processors =
Sum over all possible Rols and over all detectors
[ Total Rol rate per detector (7) *
(Overhead for receiving Rol fragments (29) + Merging time (29) +
If SFI->FEX overhead

Overhead per output (for sending Rol data to FEX step) (29) +

Overhead for sending Rol requests (29) + Overhead per input (29) +
Rol request formulation time) (29)

+

If SFI->FEX overhead

LVL1 rate * Overhead per input of T2DR message (input) +
}
LVL1 rate * Overhead per output of TD2R message (input)

NOTE : the assumption here is that the global processing step receives a
RoIRSF message for an event and then sends per subdetector a message for
each Rol to be analysed to the SFI. The SFI next formulates the individual
Rol requests and sends these to the ROBs. The global processing step
produces also decisions which are passed through the SFI via the network to
the supervisor.

Total FEX processing requirement (without SFI function) (s/s) =
Total processing time in seconds / second (29) -
“SFI” processing time in seconds / second (29) -
1/0 overhead for output to global in seconds / second (29) +
If SFI->FEX overhead

Overhead for receiving Rol data by FEX-global processor (29)

Total global processing requirement (without SFI function) (s/s) =
Total global algorithm processing time in seconds / second (33) +
If SFI->FEX overhead

{
LVL1 rate (2) *
Overhead for receiving RoOIRSF message by FEX-global processor (input) +
Sum over all dettectors [Total Rol rate per detector (7) *
Overhead for sending Rol request messages to SFI (input) ] +
LVL1 rate (2) * Overhead for sending T2DR messages to SFI (input)

32. Data volume / s -> global processing =
Average for single feature (input) * Total Rol rate per detector (7)

33. Global processing

Number of processors =
Rounded (For one second :
Time needed for global step +
Time needed for Rol formulation +
Overhead for sending decisions)

Time needed for global step =
LVL1 rate * (time for event topo decision)

Time needed for Rol formulation =
LVL1 rate * Average number of features * (
scheduling overhead + Rol formulation process time)

Overhead for sending decisions =
LVL1 rate * (/O overhead + average number of steps - 1) *
If Model C

{
0

}
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else

{
1/0 overhead

34. Supervisor

Total rate in =
If Model C

2 * LVL1 rate (2)
(NOTE : LVL1 trigger out + LVL2 decisions from global processors)

else

{
2 * LVL1 rate (2) +
sequential Rol rates (rate at which new Rol requests are sent to

supervisor)

Total input data volume NOT from LVL1 =
If Model C

Decision data for single event from global processing *
LVL1 rate (2)

else

Decision / Rol request data for single event from global processing *
(LVL1 rate (2) + sequential Rol rates - TRT scan rate) +
TRT scan rate * Rol request data for single event for TRT scan

Total processing time =
LVL1 rate (2) *
( 1/0 overhead for receiving data from LVL1 system (input) +
Time for allocating LVL2 processors and routing ROls +
If Not Model C

Time for formulating RolIRs +

}

I/O overhead for receiving decisions +

Time for processing LVL2 decisions +

Time per event for preparing decision list +
Time for monitoring LVL2 resources

+

Rol request rate from global processing *

( Processing time per sequential ROI request +
I/0 overhead for sequential ROI request

+

Total Supervisor Output rate * I/O overhead for output

(NOTE 1 : Rol request rate from global processing = 0 for model C)
(NOTE 2 : Processing time per sequential ROI request =

Time for formulating RolRs +

Time for processing message itself

(DAQ note 70, page 5, 4.1, item 3) )

Total supervisor Output rate =
If Model C

Total number of ROBOuts *

LVL1 rate / Number of decisions per decision block (cell 191) +
LVL1 rate / ROIRSFs are sent at LVL1 rate for Model C

else
If Distribution in Supervisor
Rol request rate summed over all distributor outputs (20.1) +
else
Rol request rate summed over all distributor inputs (18.1) +
LVL1 rate (2) / Number of decisions per decision block (cell 191) +
Rol request rate to FEX/Global processors
(NOTE : Rol request rate at distributors = 0 for Pull mode)

Supervisor Output data volume =
If Model C
{
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Total number of ROBOuts * LVL1 rate (2) *

(8 + 4 * Number of decisions per decision block (cell 146) ) /
Number of decisions per decision block (cell 146) +

ROIRSF size * LVL1 rate

else
If Distribution in Supervisor

Rol request rate summed over all distributor outputs (20.1) *
Size of RolIR record +

else

Rol request rate summed over all distributor inputs (18.1) *
Size of RoIR record +

}

LVL1 rate (2) *

(8 + 4 * Number of decisions per decision block (cell 146) ) /
Number of decisions per decision block (cell 146)

}
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