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Topics
« Java APl architecture/role
« Database access methodology
« Java Persistence Architecture
« PDG macro processing
 Implementation Tools
« PDG database change tracking
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Database and low-level access methods stable...but

Problem: application “stack” old and O ,&
brittle
-Impossible to integrate into modern
application environment
-Support for new display media oo \Y
problematic
Rube Goldb ,
Solution: Invest design effort to bring Inventions™
PDG into compliance w/current
technologies
-Leverage commercial “best practices”
-Insure future maintainability of PDG
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Dncizerds Why Create an API?

 Old implementation did not have an organized api

* Only DB access methods (i.e. programmatic SQL) are
shared

 New DB “enforces” the schema, but every application had
to “understand” the schema.

« Complexities of every operation elevated to application
level — everywhere (encoder interface, editor, etc.)

 E.g., Atthe DB level, adding a footnote to a measurement
IS a surprisingly complex operation !

)

Create FootnoteLinkage {_ _J \ 4\
ody(s)

Verify uniqueness
Create FootnoteB
< - Commit
Rollback on failure
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CAPDG- Relation of Java API to other /\I A
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components

*Move database access details into a
single, common layer
-5 oO|l D < || m -
= 3 2|l 2 || 2 o |Logical place to create and protect
= S| = = || = - :
= & 2 SI|2(/3||5|s lengthy DB sequences via transactions
33 |[|IC® (|3 ||[2]||2]|2
2% ||S=( 8| 8| & 5|<Accommodate new, more abstract
ST 88| B8 PDG representation classes
- *Hide details of macro processing
O
= i
PDG Java API PDG Python
(database access, macro processing, ...) API
Modernized PDG database
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Internal PDG API Architecture  ereeery)

A
||||

Encoder interface / Literature search

PDG API (Java packages: pdg.db. pdg.macro.*)

Macro Translation
Framework
Java DB Agcii I
Object Engipe
Rspipling TeX Engine

HTML/TeX
| Engine

Modernized PDG database
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Object mapping: simplifying ~ —
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APl implementation S

« Java code deals best w/Objects -
Relational DBs deal w/Tables and Rows

 Methodlogy: simplify Java <& database interface
 Make DB rows look like Java objects — simple

* Represent DB joins and relations as part of base objects —
harder

« Supporting cascaded DB actions (updates, deletes)
performed behind the scene — much harder

« Solution: Object Relational Mapping (ORM) ¢

« Widely used throughout web industry

* Many successful packages — Hibernate, Active Objects,
etc.
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Selected Java Persistence |
r::}' Iﬁ

| Architecure

* Industry support and acceptance — aligned with major
Sun/Oracle-sponsored Java project — JPA (“Java Persistence

Architecture”)

« Layered on successful and long-lived lower layers:
« Java Database Connectivity (JDBC) — lowest layer

» Hibernate — intermediate ORM layer
« Java Persistence Archtitecture (JPA) —record caching, transactions,

etc.

Widespread integration w/tools and development systems
(Netbeans, Eclipse, Idea)
« Java code can be auto generated from DB schema

* Primary and foreign key relationships inserted into code
» “Cascaded” deletes of all related records — increased DB integrity
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=-2)zPDGapi (jar)
E]---Iji‘lﬁmain
[%J"'i_i'lﬁja"-"'ﬂ
E---lii'lﬁﬂdg
-1 db

I Iﬁﬁmacrn

: I ) resources
---Iji'lﬁtesl:

Eili'ldh
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lii'l accessModel
Iji'l decayModel
#-[7) exceptions
- tableModel
) il \
EI Iji'l tablefModel
: . ) helper
- & Aliases, java
E--lﬁﬁmacrn | Attribute.java
"'lii'lﬁ-ﬁﬂ':ii : a | Author.java
lil exceptions | Authorizations. java
i gtex  ||&] AuthorizationsPK. java
) uil

Auto-generated JPA classes
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FootnoteBody.java — generated from DB schema

HEntity

BTable (namwe = “"footnote body™)

NamedQueries ({ iNamedluery (name = "FootnoteBody, finddll™,
query = "IELECT £ FROM FootnoteBody £7) 1)

public cla=szs FootnoteBody implements Zeriali=zable |
private static final long serizlVersionlID = 1L;
@Id

[GeneratedWalue (generator="entityGen™)
[GenericGenerator (hame="entityGen’™, atrategy="sequence’,
parameters= |

P
fBazic (optional = false) ~

AColwnn (hatme = "id™)
private Integer id:

priwvate int sort:

BColumn (hame = "text') _
private 3tring text:

fParameter [hame="ssqusnce™, value="footnote body id seq™)

fBazic (optional = false)

[ Colwmn (natme = "footnote node’

private 3tring footnotellode: DB Table Column to
fBazic (optional = false) >_ . .
@Colwmn(neme = "linkage") Java variable mapping
private 3tring linkage:

fBazic (optional = false)

AColwmn (natme = "sort')
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Postgres-specific
PK generation*

* PDG customization
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~74BI€] pDG table with compound PK

Authorizations.java

HEntity
MTabhle (hame = "suthorizations™)
@amedoueries ({ iNawmedQuery (hame = "Luthorizations.findill™, guery = "IELECT & F
public class Aunthorizations implewments Zerializable |
private static final long serizlVersionlID = 1L:;
dEmbeddedId

protected AuthorizationsPE asuthorizationzsFPE:

MEasic (optional = fals BEmbeddab Lo

@':Dlm“n':nme = "id") public class AunthorizationsPE implements Serializable |

private int id; BEBazic {optional = false)

MColumn (name = "constrd BColumn (name = "sttribute id")

private String constral priwvate int attributeId;

RIoinColumn (neme = "=t MEasic (optional = false) ]
[dColumn ( name = "resource id")

dManyTolne (optional = 1 _ _
_ _ _ private int resourceld;
private Attribute attri

@Basic (optional = false)
BJoinColumn (name = "co MColumn (natme = "permission 1d7) =
BManyToOne (optional = i private int permissionld:
@Easic (optional = false) [
@ Colwmn (natme = foonstraint id™)

AuthOrlzathnSP Kj ava private int constraintId;
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C*14B€R Base and higher level classes ~ rereee y
\ Y|

 Updated PDG database interface classes
« JPA table representation classes - ~122 (100 auto generated)

(13 b}
° —
PDG “helper” classes — 21 PDG DataBlock
. . .
Focus on what application BE MASS
N eedS (e g DataB I OCkS) The fit uses mp.., (mpg — mpy ), and mpg to determine mp, , mpgy,
R and the mass difference.
° Data acceSS Classes VALUE (MeV) EVTS DOCUMENT 1D TECN  COMMENT
o 5279.171+0.20 OUR FIT
DataBIOCk() 5279.1 0.4 OUR AVERAGE
5279.1 +0.4 +0.4 526 2 CSORNA 00 CLE2 ete™ — T(45)
° 5279.1 +£1.7 +1.4 147 ABE 968 CDF ppatl.8TeV
DataBlockFootnote
_ e » ¢ We do not use the following data for averages, fits, limits, etc. « o »
* Decay representations 5278.8 +0.54+2.0 362 ALAM 04 CLE2 eTe™ — T(4S)
. 5278.3 £0.4 £2.0 BORTOLETTO92 CLEO eTe™ — T(4S5
i (45)
« ParticleDecayMode() 52805 +1.0 £2.0 3ALBRECHT 90J ARG etTe™ — T(4S)
. 5275.8 £1.3 £3.0 32 ALBRECHT 87C ARG ete™ — T(45)
MeasurEdDecay() 5278.2 £1.8 £3.0 12 4 ALBRECHT 870 ARG ete™ — T(45)
1 Uses exclusively reconstructed final states containing a J /1 — ,u,+_u,_ decays.
* efc. 2(CSORNA 00 uses fully reconstructed 526 BT — J/w,b(’) Kt events and invariant masses
without beam constraint.
3ALBRECHT 90J assumes 10580 for T(4S) mass. Supersedes ALBRECHT 87¢C and
ALBRECHT 87D.
Found using fully reconstructed decays with J /+/(15). ALBRECHT 87D assume mY(45)
= 10577 MeV.
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Internal PDG API Architecture  ereeery)

A
||||

Encoder interface /Literature search

PDG API (Java packages: pdg.db. pdg.macro.*)
Macro Translation
Framework
Java DB Agcii I
Object Engipe
Mapping TeX Engine
HTML/TeX
Engine

=

Modernized PDG database
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PDG Macro Processin ceeceed]
g ey

 Macro language developed to support a
consistent publication format:

« Ubiquitous throughout all facets of PDG
authoring/publication (103 defined macros)

« Macro syntax documented in PDG Red Book —
but, exact behavior only found in Fortran codes

« Simple syntax. e.g. #macro{macro text}, but
nesting adds to implementation complexity

* “Dynamic” macros used in measurement
displays
« Adjust measurement values based on other
particle properties

LAWRENCE BERKELEY NATIONAL LABDORATOR Y
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PDG Macro Processing crecend

A
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« Examples
“#abs2{x}”’ =» “|x|**2” (ASCII translator)
‘ = “$\big\vertSx$\big\vert?29”
= |x|° (TeX translator and
TeX post procesing)

"#p{#compound{,Lambda,N}}*
= AN (TeX)
"#p{#compound{,e+,e-}(1900-3600)}“

B  ete (1900 — 3600 (TeX)
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. #14Bl€]  PDG Macro DB interactions coeee?]

Maverage (T€X)

« Simple formatting: no database interaction
« "#abs2diffavg{,mass,p,pbar}* = [?Hp—mﬁ -

« Custom formatting based on database fields:
« "#node_ ref{SO13F+-}* = phi(+-) (Ascii)
o "#citation{SMITH 1970} = Physics Letters 32B 133 (1970} (TeX)

 Measurement “dynamic” macros calculate values based
particle properties found in database:

« E.g. display “adjusted value for measurement node: "M026R23"

Measurement depends on other node measurements as defined in
following macro:

"br_adjust: 1.21 +-0.32 +-0.24; *, ADJUST, M070 85“
= 71+-23+-16 (displayed translation)
« “Best value” and rounding rule heuristics applied
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Macro Implementation Issues e p
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Important goal—-replace legacy Fortran
packages

« Support multiple media targets

« Macro = ASCII representation: reference
purposes, simple editing, etc.

 Macro = TeX representation: paper publication of
book, pamphlet and digest.
« Remove historical “cruft” — i.e. specialized PDG TeX
Macros
« Macro = TeX-like representation: HTML browser
displays, Encoder web site, (new) PDG Editor
Interface, etc.

 MathML is the HTTP target environment — more on this
from Sarah

LAWRENCE BERKELEY NATIONAL LABORATORY
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PDG Macro Processing ceeeee?]
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« Solution: multiple macro processors ¢
« Common front-end parsing (majority of Java classes ~59)
* Media specific subclasses for Ascii, TeX and MathML/TeX

« Example: (Java code)
MacroProcessor proc = new AsciiMacroProcessor();
Translator trans = new Translator(proc, DBpointer);
String translatedText =
trans.translate(* #quantum{lG,JPC=0-,i+-} “);

System.out.println(“translatedText = *“ +
translatedText);

(console output)
>translatedText = 1G(JPC)=0-(1+-)

Substitute “TeXMacroProcessor()” in first line for TeX
typesetting.

LAWRENCE BERKELEY NATIONAL LABORATORY
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Ancillary efforts ceccend] B
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* Integrated Development Environment (IDE)
« JPA class generation from database schema
 Unit testing code (Junit)

* Code repository support (CVS, SVN)

« Automat e web deployment
« Jar* files for API library
« War** files for java server application image

JavaDoc generation

*jar file — “java archive file”
**war file = “web archive file”
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PDGap a MetBeans IDE 6 ™

Wi d e i n d u Str File Edit Wiew Mavigate Source Refactor Run Debug Profile Team Tools ‘Window Help
Y |sadwse TH DB O @ |
S u p p O rt ﬁgprojects :Favorites m@ IMacrod4measurements. java x”@ AsciMacro4measurements. java x”@ Translator.java x| [&] MacroProcessordsciiTest. java * x] EZ|E]@
1) Jerseylest
0 sayten I RE-8- AR PeD U 0H &
{50 Makest final String previame=this.currentParticlelame; “lm
; this.currentParticlelName=name;
k return previame;
-Tracks Java -
5| s
d eVeI O p m ent . * Locate and replace PDG macros (if any) in an input string with
E}--@amacro * the corresponding substitutions using the wacro-processor supplied
= =) gasci * to the class's constructor.
p raCt I C es @ AsciDecaysRepr.java *
[&] AsciMacrodmeasurements.java * @param text - a text to be translated
[&] Ascitacrodn,java * @return a result of the translation
@ Ascifacrodp,java L *)
[8 AsciMacroProcessor java =) public String translate(3tring text) throws MacroException { .
-5 exceptions final String[] allowed=null: . |
-A u t O m at e EJ"'@atEX Itring = = translate(text, allowed);
E-J"'BBU'I“ if (processor.format () .equals ("TEX") ) {
- I . |8 Bestyalue java TexMacroReformat t = new TexMacroReformat():
I m p e m e n tatl O n - [&] Compound.java return t.repairis):
@ DecayDescr.java }
. - [&] DepMeas.java else {
p raCtI C es @ ErroredValue.java return s:
& Greek.java B
& Ldr.java B L B
@ MacroDescr.java
—[&] ParticleDescr.java = R
_Im roves ~[E] RoundingRules java * Locate and replace PDG macros (if any) in an input string with
p @ Scanner.java * the corresponding substitutions using the macro-processor supplied
. . ~[&] Supresstverage java * to the class's constructor.
ro d u Ct I V I t an d & TableDescr java *
p y ~[&] Translater java * @param text - a Lext to be translated W
B | T R @ Macro.java
S u O rtab I I It """ [ Macradchemical.java : ¥ersioning Output :Search Results :Output ¥ x
p p y ----- [E] Macrodcitation.java > gov.lbl.pdg_PDGapi_jar_1.0-SMAPSHOT {debug-test) x | Debugger Consolex | gov.lbl.pdg_PDGapi_jar_1.0-SNAPSHOT x
----- [E] Macrodd.java > A
..... @ Macroddecaynum,java Tests run: &3, Failures: 0, Errors: 0, Skipped: 0 |
----- [ Macroddecayref java L
----- @ Macroddecays.java
_____ B Macrodde.java EUILD SUCCESSFUL
@ Macroddiacritical java Total time: Z minutes Z9 seconds
""" [# Macraddibaryon_state.java Finished at: Wed Sep 08 15:13:46 IDT 2010
----- [& Macraddiffs.java Final Memory: 10M/lSH
----- [E] Macrodfraction.java
----- @ Macrodgreek. java E
----- [E] Macrodletters. java . < >
@ w311 |ms
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<o PDG TN @ commit time and ni ceeed]
T T ghtly cecooec] |
—

Test harness auto generated

public class AuthorizelUserTest |

EntityManagerFactory emf = Persistence.credtelntitvManagerFactory | "PLGapiPUI™)
EntityvHanager em = emf.createEntityManager () :;
[:D D000
public AuthorizeUserTest ()] | gl .ﬂ.l_l 29 tests passed.(131.048 s)
¥ ) @ pdg.db. accessModel, DataBlockFootnoteTest passed

'{F' - ﬁ pdg.macro.MacroProcessorfsciTest passed

@ssertfguals (expResult, result) ! pdg.macro.MacroProcessarTexTest passed

S TODO rewview the generated test code and

pdg.db kableModel . DecayCommentTest passed

EEefore ‘{I/" - 6 pdg.macro.asci, AsciiMacrodmeasurementsTest passed
public void setUpi) | . ﬁ pdg.db.accessMadel, DataBlockMeasurement Test passed
i . a pdg.db.tableMaodel OrdersTest passed
. ﬁ pdg.db kableModel RedGreenTabletWriteTest passed
BAifter . ﬁ pdg.db.UserTest passed
publie void tearDovn (] | . ﬁ pdg.db.util. AutharizellserTest passed
' . ﬁ pdg.db. accessMaodel PDGpersistTest passed
sa - 6 pdg.db.kableModel . DecayTest passed
* Test of getPersonll method, of class Authori . a pdg.db.tableModel.RppInstitutionTest passed
x g . a pdg.db.tableModel helper . PersonHelper Test passed
ETest . @ pdg.db.tableModel PubTest passed
public void testGetPersonID () throws Exception . @ pda.db. sccessMadel. DataBlockTest passed
(Gystewm. out.println("getPersonlID™) . ﬁ pdg.db.tableModel. helper . ReferenceHelperTest passed
ACtual String username = "moparlandd bl ogowT . ﬁ pdg.db.util.DEAcranymsTest passed
< String passwd = "pass'"; - 6 pdg.macro.MacroProcessorTexRmacroTest passed
TeS't Code int expResult = 1; . ﬁ pdg.db. tableModel,Measurement Test passed
int result = Authorizelser.getlersonil(em, . ) pda.macro.tex, TexMacrodmeasurementsTest passed
w-@
=@
()
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U7 14B€8  Java code documention ceeceed]

particle data group
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pdg macro

Class Macrodmeasurements

All Classes

Packages
pdo.dhb Jawva. lang.dhiect
QUQUDEEEESSMDdEl Lpdg_macrg_ﬂacrg
pdo.db decaytdodel
ng.db.excegtinns

pdg db tabletdodel
pdg.db tableModel helper B
poig. db til Aszcihlacrodmeasurements, Texhacrodmeasurements
ng.macm

gdg.macro.ascn
pdg . rmacro.exceptions public shstract class Macrodmeasurements
nrln rnAaren ey extends Macro

InstauditDelete >
InstCountry Author:

Instinstitution mep
InsthetworkAddres
InstPhone
instTest Method Summary
InstUrl
Instyvire protected |eraluate [(Java. lang.3tring text)
JL—“Lr‘ma'KE java. lang. tring Ewvaluate the nput text m a contesxt of a macro and return the translated test if successfill
Ldr Moddifier

Ldr. Type
Loon

|—pdg.macrl:| .Macrodmeasurements

Direct Enown Subclasses:

jJava. lang. 3tring |evaluate (java. lang.3tring text, Translator trans)
Ewaluate the input teszt in a context of a tnacro and return the translated text i successtll

odi

t protected |exceptionObjectFor (Jjava. lang.3tring reason)
LDngAuthDr i - - - - - -
Macro HacroException The helper method for producing an appropriate exception object i the automatically attached contesxt of the

Macrodchemical cuttent macto.
Macrodcitation

Macrodd java.lang. String [name | )

Macrnddecaxnum . . .
Wacroddecayret Is meant to be used to establish an identity of a concrete macro

Macroddecays

Macroddef rrotected|yepny (java. lang. String text)
Macroddiacritical abstract

Macroddibaryon_s java. lang. String
hacroddiffs

hacrodfraction protected |trans ()

Macrodoreek : : :
M%Frs Translator Eeturn the translator for use by those macros which may have to translate nested macros i their parameters.

AT 0TI S S L E T e COII Ll arT o

hacrodn
rdacrosn Blurnher a java.land. String |name i}
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PDG Computing Review, September 17, 2010 Chuck McParland (LBNL), Page 21

—
{dn}

FI‘
[m]
o

Eeturn an output representation for the range.




~

Mzdieacd DB activity tracking/logging ===

« Why log DB changes?
- Distributed PDG editing = multiple remote users, 24/7 activity
« Complete DB rollback impractical — need finer grain solution

« What do we want to track?

* Any updates and deletions to PDG DB tables- as a function of
logical tasks

« Actions by any application that alters the PDG DB: existing PDG
editor, new encoder interface, command line SQL interface, etc.

 Need to accommodate new and existing applications
 New apps: can add detailed task and user info prior to logging
» Legacy apps: default values as best we can
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DB Logging Implementation

= ==y 7/
ap] ‘ A Y y v -
'l  BE Emmi

‘ AW ,

 Implementations considered:

* Logging code inside JavaAPI:
 JavaAPIl not common to all DB activities

* DB journaling: complete and thorough...but

e completely opaque - analysis of individual changes
very difficult

 Solution: DB logging implemented as DB ¢
trigger:

* Trigger function invoked on any table insert,
update or delete operation

* Information logged to “logging” table within the
PDG DB itself

* New apps can inject additional logging info
* Legacy apps accommodated

LAWRENCE BERKELEY NATIONAL LABORATORY
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drPDG Contents of Logqging table ceceeed]
w 9ging

particle data group

=-[-3 logging Record contents for any table — regardless of
- @ Calumns {11} schema!
o id
—
] table_name e
[l table_row xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-
E < instance" xmlns="footnote_body">
El task_id y <id>43579</id>
1) person | <footnote_node>S013</footnote _node>
| user _name _ _
Bl timestamp <linkage>B</linkage>
| transaction_type <sort>4</sort>
| transaction_id <text>Actual footnote text characters</text>
) comment <change month>6</change_month>
<change year>2010</change_year>
<forms_query xsi:nil="true"/>
_</row>

Enable historical or targeted searches on timestamp,
user _name, table _name, etc.
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Conclusions crceeny] |

» Java API layer: “clean design” to maximize PDG
maintainability and future development

» Inside JavaAPI, JPA ORM selected to leverage
Industry and open source support

» Macro processing re-implemented in Java: enables
wider migration of PDG programs and displays to
web

» All critical coding issues have been successfully
addressed
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