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@1.DG
= QCDMLO.4 design and schema
= Propose ILDG adopt this schema
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= How we might proceed to extend QCDML
— Derived lattice data
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ILDG4 May 04 Chris Maynard 2



Ensemble and configuration

@1.DG

= Most metadata iIs common to all
configurations in an ensemble

= Separate metadata into
— Ensemble XML <mar kovChai n>
— Configuration XML <gaugeConfi gur ati on>

= QCDML 1s made from two schemata

= Some metadata does not unambiguously
belong to either namespace
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Ensemble XML

fmﬂrkuul:hainLFH

The unique logical flename

of the ensemble U M L
Jmanagement representation
i mwnen e of XML schema

- data was done
markovChain E]—E-—:EI—

Alzo known az enzermble APhysics
%ML, below this lewel the _ _
XML is static across an Contains the physics
ensemble of data, infarrn.ation

algorithm

-:Et:Lihraryr E

—-———
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markovChainLFN

@1.DG

: URI

N

markovChainLFH

af the ensemble

uniquely
nt [+ . . e
jmanagement identifies
Contains informnation about
who, what, and when the the
A data was done .
b F—(—F ensemble in

Alzo known az enzermble APhysics

%ML, below this lewel the the I LDG

%ML is static across an iZontains the physics

ensernble of data, inforrmation Nam eSpaCe
algorithm

L- -:Et:Lihraryr E
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Management of the ensemble

Alzo known as ensernble
MML, belows this lewel the
5L is static across an
ensernble of data,

fmﬂrkuul:hainLFH

The unique logical flename

af &
< amanagement
—— n about

whao, what, and when the

- data was done
markovChain E]—E-—:EI—

J,||:ih1|.|r1=;it:5;

Zontains the physics
inFarmnation

algorithm

@1.DG

Who, when, and
what changes to
the ensemble.

The management
Information is
split between
ensemble and
configuration
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Changing the ensemble

@1.DG

“revisions

The number of tirmes the
entty Far this ensemble has
been revised

~collaboration

management E]—E:E—

Zontains informnation about ~ projectHame

whoa, what, and when the

data was done = -
- - - reference .

{thiueHis’tur}r
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Archive history

An array of ...

The nurmber of an instance
of a revision

" revisionAction

— EI‘II.II'I'II]ETCDI‘IﬁgS

Murmber of confiqurations

I:managemenmctiunType E:]—(—'"—:E— affectad by this rewision

Management action such as add to =
the catalogue, withdrawe from the name
catalogue — participant [:]
Wha rade this revision ~institution
— " date
" comment
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Action

= Most searched metadata “J«LDG

= Critical that data Is ...
— Readily searchable
— Easily extensible

— Complete

 All the information required to specify what a
gauge configuration is

= Structure required
— In the schema rather than XML ID
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Generic action

—_——— — —
gluon E'_(_"'_:E'—La generalGluonfction [ﬁ]—l—(—-ﬂ— |
T | : |
Has the gene_ral properties of Contains the properties of |
tI'I'E quI:r{I{daijthIl the the gluon feld, 2.9, gauge
giuon neld and the glossary group and represantation
actiuni' ML _________|
| T :
The action XML chunk ' - - T T T T T
! | generalQuarkictionType |
E _________ Eglussary |
--- quark ['{I—(—H-— generalQuarkaction [ﬁlj{—-ﬂ— |
. | aquarkField [+ |
Has the general properties of | Drescribes the quatk: feld
the quark action, i.e. the notrnalisation and boundary |
nurnber of quars Aawvours and | E
the propetties of the felds N
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Gluon inheritance

plaquetteGluonfction |
T The Wilson plaquette action, has _——— Y — — — — — — — — —— —— —— —— —— ——
a coupling beta
*jEI— parameters E]—(—“'—:El— elem [Tt_ll]—(—-ﬂ— “beta
1.
I______________________j
generalGluonictionType
sixLinkGluonAction —--— |
"'Al:-:ta-:r-:lassul:all:ixlink —_— T T T T T T e e e e e e e e e e e e e J
gluon action, Doesn't Ax the
couplings,
—_——— e
| generalGluonactionType |
iwasakiRGGluonAction —-+-— |
Thissix-linka-:ti-:-nhasthree —_— T T T T T T e T e e e e e e e e e —I
couplings

—-H—:EI— parameters E]—(—“'—;El— elem [ﬁ]—(—m—
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Quark Inheritance

l_generalﬁuarknctiunType

| wilsonGuarkAction —————

¥ The wilzan quark action, haz =
a coupling kappa

,numherﬂfﬂauuurs

The number of quarks of
each Aawour

—--—:EI—| parameters [%]—(—--—:EH elem [ﬁ]—(—“'— =
1.0

r .-~~~ .~~~ "~ "~ e
generalGuarkactionType |

‘i cloverQuarkAction ————— |

P The genetic clover wilson —_———_— e — — — — — — — — — — — — — — — — —— —— —— —
action type, It iz abstract
because there are different —--—)El—' parameters
definitionz of CSIN that are
all clower actions

e
|generaIQuarkActiunType _|

The Clowver Wilson quatk action _—— - - — - — J
where the coefficient has been
detatmined non-parturbativehy

‘i npCloverQuarkfction ——— |

,numherOfFlauuurs

The nurnber of quarks of
each Ravaur

—--—jEI—| parameters EI—(—--—:EH elem [ﬁ]—(—ﬂ-— =
1.2
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Non-degenerate guarks

@1.DG

XML chunk from N,=2+1 clover

- =elem=
znumberOfFlavours=2</numberOfFlavours=
<kappax=0.1350</kappaz=
ZCSW =2 .01752</c5W =

=/elems

- =<elem=
znumberofFlavours> 1</numberofFlavours=
<kappa=0.1340</kappaz
ZCE5W=2.01752</c5W >

=/elem=

<par anet er s> Is array valued
count <nunber O FI avour s> with XPath query
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Algorithm

@1.DG

= Algorithmic metadata split between
ensemble and algorithm

= Most metadata Is unconstrained
parameter <nane/ > <val ue/ > pairs

= Relevant information can be found

= Hierarchical structure for algorithms is
— difficult to create

— difficult to make extenisble
— not that useful
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Configuration

e @1.0G

ains informpatiern
when and by whorm the

data w-_al:?l pr-:--:lu-:ed_e_as well CO ntal n S th e
as possible use conitions
manageme Nt

!implementatiun

Information for

gaugeConfiguration El_(_"'_:El_ Contains information on how

the data was produced, i.e,

The roat of QCML code, machine ete individual
algorithm configurations
_precision Same structure
kot B 3s the ensemble
’ff«f;hﬁg management
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Implementation

’manﬂgement

L

Zontains infatrnation on
when and by whor the
data was praduced as well
as possible use conitions

gaugeConfiguration E]—(*E—

The raat of QML

!implementatiun

the data was produced, i.e,

code, rmachine etc

algorithm

" precision

amarkuuﬁtep

Also known as configuration
%ML, Contains the
markavStep

@1.DG

Machine and
code detalls

In principle
these could be
different for
configurations in
the same
ensemble
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Algorithm

’manﬂgement

Zontains infatrnation on
when and by whor the
data was praduced as well
as possible use conitions

!implementatiun

gaugeConfiguration E]—(*E—

The raat of QML

Contains informnation on how
the data was produced, i.e,
oo ahc

algorithm

N

" precision

amarkuuﬁtep

Also known as configuration
%ML, Contains the
markavStep

@1.DG

Algorithmic
metadata
specific to an
individual
configuration
For instance,

step size or
solver residue
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Precision

’manﬂgement

Zontains informnation on

Ehtjnufgsdpﬁd?g?—;;hiell Debate a-S to
whether an

!implementatiun

gaugeConfiguration E]—(*E—

The raat of QML

as possible use conitions
—— ensemble with
Contains informnation on how
the data was produced, i.e, . :
code, machine ate CO nflgurathnS

algorithm generated W|th

different
precision Is

amarkuuﬁtep Val | d

Also known as configuration
%ML, Contains the
markavStep
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markovStep

markovChainLFH

W

ical Ale na
ensernbla XML F it is not
directly included

~meries

markovStep E]—@E

Also known as configuration
®ML, Contains the
rmatkowStep

EU|:n|:I:E|tE

Eﬂ“EPlﬂﬂUEﬂ:E

The walue of the average
plaquette on this
configuration

datal FH

W

The Logical Ale narme on the
grid of the data Fle itself

@1.DG

Logical File
name of the
ensemble In
the ILDG

namespace
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dataLFN

markovStep E]—EEI Eupdﬂtﬂ

Also known as configuration
®ML, Contains the
ratkowStep

fmarkuul:hainLFH

The logical Ale narme of the
ensermble XML F it iz not
directly included

~meries

Eﬂ“EPlﬂﬂUEﬂ:E

The walue of the average
plaquette on this
qura

EdataLFH

& narne an the
gtid of the data fle itzelf

@1.DG

Logical File
name of the
configuration
In the ILDG
namespace
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The markov chain

markovstep

Also known as configuration
®ML, Contains the
ratkowStep

fmarkuul:hainLFH

The logical Ale narme of the
ensernble XML F it is nat

ded

~meries

Eupdﬂtﬂ

Eﬂ“EPlﬂﬂUEﬂ:E

The walue of the average
plaquette on this
configuration

datal FH

W

The Logical Ale narme on the
gtid of the data fle itzelf

@1.DG

Where the
configuration
IS In the
trajectory of
markov chain
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avePlaquette

fmarknuﬂhainLFH

The logical Ale narme of the
ensermble XML F it iz not
directly included

~meries

markovStep E]—@E

D

EU|:n|:I:E|tE

XML, Contains the
rmatkowStep

Also known as configuration <

Eﬂ“EPlﬂﬂUEﬂ:E

walue of
plaquette on this
configuration

age

adatalFH

The Logical Ale narme on the
grid of the data Fle itself

@1.DG

Very useful
metadata, can
be used to
check data
transformations
are correct
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QCDML1.0

@1.DG

= Schema marked up as version 0.4
— Requires some tidying
= Remaining Iissues

— Can a configuration for which a paper has not
been published be part of ILDG?

= Remaining work
— Inheritance trees for actions

= Move to QCDML1.0 and release
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Extending QCDML

€ 1LDG

= Data format and packing of configs
— See Yoshie talk

= Gauge fixed configurations
— Should be fairly straightforward

= Propagators/correlators

— Will need more work but basis laid in gauge
configs
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BinX

@1.DG
= XML markup for binary data
= Library for manipulating marked up data

= Production codes do not use BinX library
— But easy to mark up data format in BinX style

— ILDG middleware can use BinX for data
manipulations

— Gauge configuration format
— correlators
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Gauge config BinX
jl.:“_];:, this is to show its a XML --> Sma” ul_ DG

<l—— this marks its a BinX doc -->

- <definitions= ertten Once per

- <defineType typeName="complexFloat">

- <struct> ensemble

<float-32 varName="Real"' />

<float-32 varName="Imaginary" />

dstruct> write code on top of BinX
</defineType= I | b r ary

</definitions>
- <dataset sre="D52C202K3580U025780T01" byteOrder="bigEndian">
- <arrayFixed varName="gaugeConfigTimeslice"> Change array Order
<useType typeName="complexFloat" />

- <dim name="z" mdexTo="15">

- <dim name="v" indexTo="15"> 2X3 9 3X3

-
Ll Ll

- <dim name="x" indexTo="15">
- -::tlim.name=”m::.l” iI]df!:'l:l]=“3:'? . average plaquette
- <dim name="column" indexTo="2">

<dim name="row" mdexTo="1"/>

<Jdim> ILDG BinX based gauge
</dim> . .
<Hdim> config manipulator?
</dim>
</dim>
</arrayFixed> d 26
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Correlator data

@ 11.DG

- <dataset sre="D52C202K3500U010010_R 10A200L3500X_L1300X_CMesonT0O0OT31" byteOrder="bigEndian">
- <arrayFixed varName="correlator">
<float-32/>
- <dim name="1" indexTo="31">
- <dim name="channel" indexTo="35">
<dim name="momentum" indexTo="10"> </dim=>
</dim=>
</dim=
</arrayFixed>

 chltast Compact. No standard shape to
| correlators

BinX will read In any shape
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Array stripper

- <data>
- <dim
<name>channel</mame>
<start>0</start>
<finish>0</finish>
</dim>
- <dim=>
<name>t</mame:>
<start>(</start>
<finish>3 1 </finish>
</dim>
- <dim
<name>momentum</name:
<start>0</start>
<finish>0</finish>
</dim>
</data>

@1.DG

BinX + BJ’s Xpath reader
Code reads this XML

Produces single slice array
In text/ XML

From any size/shape array

Schema for correlator
channels

ILDG middleware extract
channel from any correlator
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Conclusions

= QCDMLO.4 finished € 1L.DG

— Go to QCDML1.0
— Start using

= Extend QCDML to other data

= CMM recommend BinX as an extremely
useful tool

= Easy to create ILDG data manipulation
based on BinX + schema
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