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Overview

o MicroBooNE has been using ppfx-reweighting for simulating
NUMI events for a long time in our MCC9 series of production
releases.

e Recently we have been working to migrate support for our MCC9
work flows into the larsoft integration release.

— Thus talk 1s about migrating a set of features related to ppfx-
reweighting of genie events.

— Includes merge/pull requests for larsim and ppfx packages.



Larsim Updates Summary

Update GENIEGen module to better support flux type “dk2nu.”

— This 1s the only modification of any existing larsim code (see following
slide).

— Nonbreaking.
Add 13 ppfx event weight calculators.

— In existing directory larsim/EventWeight/Calculators

— Calculators work with EventWeight module (larsim). EventWeight module
itself does not need to be modified.

Add source module PPFXFluxReader.

— New directory larsim/PPFXFluxReader.

Update various CMakeLists.txt files and product_deps because of added
dependencies on ups products dk2nugenie, dk2nudata, and ppfx.

— Products dk2nugenie, dk2nudata, and ppfx are already built and included
with larsoft integration release, but larsim does not currently depend on
them.



GENIEGen Update

e Producer module GENIEGen updated to better suppport flux type
“dk2nu.”

The flux type 1s a fcl parameter that 1s passed directly into
GENIEHelper (nugen), normally without interpretation.

GENIEHelper already supports flux type “dk2nu.”

The update to GENIEGen makes flux type “dk2nu” special by
adding additional data products into the event.

e Data product bsim::Dk2Nu.
« Data product bsim::NuChoice.
o Associations.

Above data products are needed to run newly added PPFX weight
calculators via the EventWeight module.

If flux type 1s anything other than “dk2nu,” no additional data
products are added to the event.

Full GENIEGen updates in backup.



Weight Calculators

o For the record, here are the 13 added weight calculators in larsim.

- PPFXCVWeightCalc.cxx

- PPFEXMIPPKaonWeightCalc.cxx
- PPFXMIPPPionWeightCalc.cxx
—  PPFXOtherWeightCalc.cxx

- PPFXTargAttenWeightCalc.cxx
- PPFXThinKaonWeightCalc.cxx
- PPFXThinMesonWeightCalc.cxx
— PPFXThinNeutronPionWeightCalc.cxx
—  PPFXThinNucAWeightCalc.cxx
— PPEFXThinNucWeightCalc.cxx

—  PPFXThinPionWeightCalc.cxx

—  PPFXTotAbsorpWeightCalc.cxx
- PPFXWeightCalc.cxx

o All of these weight calculators access data product bsim::Dk2Nu
(bsim::NuChoice not used).



PPEFXFluxReader

« PPFXFluxReader 1s a newly added stand alone art source module.
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Runs on top of genie and supports flux types “dk2nu’ and “simple.

Generates events containing typical generator data products
simb::MCTruth and simb::MCFlux, as well as dk2nu data products
bsim::Dk2Nu and bsim::NuChoice.

Not sure what independent significance PPFXFluxReader has
compared to GENIEGen.

Not used in standard MicroBooNE production work flows.

o Not compatible with our way of running overlay MC.



PPEX Updates

o MicroBooNE made several (minor) updates in ppfx that were
never propagated into the integration release.

— The most recent such update was made 1n larsoft vO8_05_00_20
(ppix v2_11_04).

« This 1s the one that we are mainly interested to getting into the
integration release now.

« However there are other updates in vO2_11_xx versions that were never
propagated into the production release that are also included.



PPEX Package Status

To my knowledge, larsoft integration release 1s still building ppfx and dk2nu
packages out of redmine github repos.

o The ppfx redmine github repo contains two relevant branches.
— lar v2 11 br
o PPFX versions v02 11 xx.
e Used in MicroBooNE MCC9 production releases.

o Latest version v02_11_04 (updated in larsoft vO8_05_00_20, Jan., 2023).
— lar v2 16 _br

o« PPFX versions v02_ 16 _xx and v02 17 xx.
o Used in recent larsoft integration releases.

e Latest version v02_17_07 (updated in larsoft v09_75_02).

o The ppfx develoment team is using Kordosky's personal github repo as their main
repo (github.com/kordosky/ppfx).

— An x_bug was recently found, which 1s being fixed in K's repo.
F

— MicroBooNE hasn't yet decided what we want to do about the x _bug (not
included in requested updates in this talk).



PPEX Updates

e What MicroBooNE 1is requesting now 1s to merge revisions from
the latest MCC9 version of ppfx into integration release.

— Main change 1s adding ability to set base universe number

(effectively a random number seed) in class ppix class
MakeReweight.

o Adding class method MakeReweight::SetBaseSeed(int).

— Previously base universe / seed was some hard-coded value.
— Other changes.

» Add directory SPPFX_DIR/xml to framework search path in ppfx table
file.

e Bug fixes where some config files were being read from source
directory instead of install directory (mrb build environment vs. run
environment bugs).

— Full updates in backup.



Larsoft Merge Branches

o Merge branches for larsim and ppfx can be found in hgreenlee's
personal github (github.com/hgreenlee/larsim and
github.com/hgreenlee/pptx).

— Larsim branch greenlee_ppfx
— PPFX branch greenlee_set_seed

« Branches are updated and tested through integration release larsoft
v09_75_02.
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MicroBooNE-Specific Features and Updates

o Package uboonecode merge branch greenlee_pptx adds two unit
tests to run genie in “simple’” and “dk2nu” modes (including ppfx
reweighting in the latter case).

e The MCC9 version of ubsim (branch vO8_00_00_br) includes two
ppix reweight calculators that are not included in larsim.

— UBPPEFXCVWeightCalc.cxx
— UBPPFXWeightCalc.cxx

— No specific merge branch for integration release yet.
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GENIEGen Updates
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GENIEGen_module.cc

@@ -166,6 +176,14 @E namespace evgen {

produces=art::Assns=simb: :MCTruth, simb::GTruth==();
produces=std::vector=sim::BeamGateInfo==();

std::string beam_type_name = pset.get=std::string=("BeamName")

if (beam_type_name == "numi")

@3 -374,6 +392,17 @@ namespace evgen {

std:;unique_ptr=std::vector=sim: :BeamGateInfo=> gateCollection(
new std::vector=sim::BeamGateInfo=);

while (truthcol-=size() = 1) {
while (!TGEMIEHelp-=5top()) {

@@ -396,6 +425,17 @@ namespace evgen {

177
178
179
180
181
182
183
184
185
186
187
188
189

382

produces=art::Assns=simb::MCTruth, simb::G6Truth==();
produces=std: :vector=sim: :BeamcateInfo==()

A4 dkzZnu additions
if (pset.get=std::string=({"FluxType").find("dkznu™) I= std::string::npos) {
produces= std::vector=bsim::Dk2Nu= =(]);
produces= std::vector=pbsim::NuCholice= =();
produces= art::Assns=simb::MCTruth, bsim::Dk2Nu= =();
produces=< art::Assns<simb::MCTruth, bsim::NucChoice= =();

std::string beam_type_name = pset.get=std::string=("BeamName");

if (beam_type_name == "numi")

std:;unique_ptr=std::;vector=sim;:BeamGateInfo== gateCollection(
new std::vector=sim::BeamGateInfo=);

std:unique_ptr= std::vector=bsim::Dka2Nu= =
dk2nucol{new std::vector=bsim: :Dk2Nu=);

std::unique_ptr= std::vector=hsim::NuChoice= =
nuchoicecol(new std::vector=bsim::NuChoice=);

std:;unique ptr= art;:;Assns=simb: :MCTruth, bsim::DkZNu= =
dkZnuassn{new art::Assns=simb: :MCTruth, bsim::DkZNu=);

std::unique_ptr< art::Assns=<simb::MCTruth, bsim::NuChoice= =
nuchoiceassn({new art::assns=simb::McTruth, bsim::nNuchoice=);

genie: :Tlux: :GDKZNUFlux* dkznubriver =
dynamic_cast=genie;:flux::GDkZNUFlux*=( fGENIEHelp-=GetFluxDriver(true));
while (truthcol-=size() = 1) {
while (!TGENIEHelp-=5top()) {
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GENIEGen_module.cc

@@ -396,6 +425,17 @@ namespace evgen {

FillHistograms(truth);

/ check that the process code is not unsupported by GENIE
(see issue #18825 for reference);

if it is, print all the information we can about this truth
@@ -439,6 +479,14 @@ namespace evgen {

evit.put(std: :move(tgtassn))
evit.put(std: :move(gatecollection))

return;

record

421
432
433
434
435
4328

483
484

e )

FoF o+ 4+ 4+ o+ o+ +

FillHistograms(truth);

if ( dk2nubDriver ) {

const bsim::Dk2Nu& dk2nuobj = dk2nuDriver-=GetDk2Nu(};

dkznucol -=push_back({dkznuobj);

const bsim::NuChoice& nuchoiceObj = dkZnubriver-=GetNuChoice()

nuchoicecol-=push_back(nuchoiceobj);

util::createaszn(*this, evt, *truthcel, *dk2nuccl, *dk2nuassn,
dk2nucol-=zize()-1, dkz2nucol-=zize());

util::CreateAssn(*this, ewt, *truthcel, *nucheoicecel, *nuchoiceassn,
nuchoicecol-=size()-1, nuchoicecol-=size())

/ check that the process code is not unsupported by GENIE
(see issue #18025 for reference);

if it is, print all the information we can about this truth record

evit.put(std: :move(tgtassn));
evi.put(std: :move(gateCcollection));

/f dk2znu additicns

if ( dkZnubDriver ) {
evi.put(std: :move(dkZnucel));
evt.put(std: :move(nuchoicecol));
evi.put(std: :move(dkZnuassn));
evi.put(std: :move(nuchoiceassn))

return;
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PPEFX Updates
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MakeReweight.h

& EEEEE include/MakeReweight.h [CJ

@@ -67,6 +67,11 @@ namespace NeutrinoFluxReweight{

A4 Rewelghter Drivers for the central walue
RewelightDriver® cv_rw,;

private:
FAd!
* Inititalize the job and configurethe

ReweighterDrivier
@@ -84,6 +89,9 @@ namespace NeutrinoFluxReweight{

std: ;vector=double= vec_wgts;

std: :map=std.:string, std: :vector=double= =
map_rew_wgts;

double cv_wgt;

static MakeRewelight* instance;

67
68
649
i
71
72
73
74
75
76
77

a9
a0

92
93
94
a5
96
a7

+

+

LR

A4 Rewelghter Drivers for the central wvalue
ReweightDriver® cv_rw,;

bool AlreadyInitialized() {return init;};

£ owverride the base universe seed used
vold setBaseSeed(int wal);

private:
F*l
¥ Inititalize the job and configurethe
ReweighterDrivier

std: ;vector=double= vec_wgts;

std: :map=std.:string, std: :vector=double= =
map_rew_wgts;

double cwv_wgt;

int base_universe = 1000000;

bool init = false;

static MakeRewelight* instance;
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MakeReweight.cpp

v -} 9 EEEE src/MakeReweight.cpp [[J

X @@ -62,7 +62,6 @@ namespace NeutrinoFluxRewelght{
62 VeC_TwWs.reserve(Nuniverses);
63 std: cout=="Initializing reweight drivers for

"==pjuniverses==" universes"==std;;endl;

B
65 - const int base universe=1000000;

66 £ cwPars.reserve(Nuniverses+1);

67 univPars.reserve(Nuniverses+1);

68

r . .

¥ @@ -90,6 +89,9 @@ namespace MNeutrinoFluxReweight{

9@

a1 std; ;cout=="Done configuring universes"

==5td:endl;

92

93 }

g4

a5 std: :vector=double= MakeReweight::GetTotalweights(){
b . .

¥ @@ -171,4 +173,9 @@ namespace NeutrinoFluxReweighty{
171 delete instance;
172 instance = @;
173 3
174 i

)
%]

3]
i

a3
a0

92
83
94
a5

a7

173
174
175
176
177
178

179

180
181

VeC_TIwWs.reserve(Nuniverses),;

std: :cout=="Initializing reweight drivers for

"==pjuniverses==" universes"==std; :endl;

A4 cvPars.reserve(Nuniverses+1);
univPars.reserve(Nuniverses+1);

std; ;cout=="Done configuring universes"

==5td: endl;
+ £f Done initializing.
o
+ init = true;
1
std: :vector=double= MakeReweight::GetTotalwelghts(){
delete instance;
instance = @;
H
+ S

+ vold MakeReweight::setBaseSeed(int val) {

+ base_universe = wval;

+ std;:cout == "Updated base universe:
hase_universe == std::endl;

+ }
H

m =
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Bug fixes

2 EE scripts/rwgt_job.sh [CJ

@@ -47,7 +47,7 @@ echo 1s -1 $ CONDOR_SCRATCH_DIR/inputs

for £ in "1s $_CONDOR_SCRATCH_DIR/inputs/*.root”; do
FOUT="out_" "basename $f’
$PPFX_DIR/bin/doReweight_dk2nu $F $FOUT

$PPFX_DIR/scripts/inputs_default.xml

done

echo "1s -1h on working directory:"™

2 EN src/FillIMapHists.cpp [OJ

47

48 for £ in "1s $_CONDOR_SCRATCH_DIR/inputs/*.root”; do

49 FOUT="out_" "basename $f’

58+ $PPFX_DIRSbin/doReweight_dkznu $T $FOUT
$PPFX_DIR/¥mLl/inputs_default.xml

51 done

52

53 echo "1s -1h on working directory:"™

@@ -37,7 +37,7 @@ double FillTMapHists(TChain* tdk2nu, Tchain* tdkmeta, HistList* hists, const Fil

const char* ppfxDir = getenv("PPFX_DIR"),;

MakeReweight* makerew = MakeRewelght::getInstance();

makerew-=Setoptions(Form("%s/scripts
Finputs_imap.xml", ppfxDir));

FillIMapHistsRewelghters reweighters;
reweighters. NumiPions =
(makerew-=cv_rw)-=MIPP_NUMI_PION_Universe;

37

38 const char* ppfxDir = getenv("PPFX_DIR"),;

39 MakeReweight* makerew = MakeRewelght::getInstance();
48 + makerew-=Setoptions(Form("%s./xml

Finputs_imap.xml", ppfxDir));

=9
[ g% ]

FillIMapHistsRewelghters reweighters;
43 reweighters. NumiPions =
(makerew-=cv_rw)-=MIPP_NUMI_PION_Universe;
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4 mmmm  ups/product_deps [CJ

@@ -176,6 +176,10 @@ defaultgual

bindir fo_dir hin
incdir product_dir
libdir fg_dir lib

i bbb bbb bbb bbb bbb bl L
T T T T T T T T T T T T T T T AT T T T T T T T I TP T T T T T I T

i bbb bbb bbb bbb bbb bl L
T T T T T T T T T T T T T T T AT T T T T T T T I TP T T T T T I T

Framework Search Path

e

77
i7s
179
136
131
182
133

135

bindir fo_dir hin
incdir product_dir
libdir fg_dir lib

table fragment_begin
pathPrepend( FW_SEARCH_PATH, ${PPFX_DIR}/xml)
table fragment_end

b b b bbb bbb kbbb bbb i bl L
T T T T T T T T T T TP T T T T T I TP T T T T T T PP TP T T T I I T

b b b bbb bbb kbbb bbb i bl L
T T T T T T T T T T TP T T T T T I TP T T T T T T PP TP T T T I I T

*

#
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