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Abstract

The need to rapidly prototype, build and deploy applications and to be able to react immediately to the changing user requirements is a challenge facing every
enterprise. CERN — the largest particle research centre in the world — has tremendous data storage requirements, encompassing many different databases and has to

quickly provide interfaces to visualize the data. This article will cover how Oracle

APEX has been used to build several different database-centric interfaces related to

the accelerator complex. Real-world applications will be discussed and it will be shown how Oracle APEX has met the preliminary requirements of the application

developers and the user community at CERN. The article will address the questi

on of when APEX could be a suitable choice of application development technology,

and will share a developer's first-hand experience of both the good and bad points.

Data Browsing Interfaces ‘window-on-data’

” Alarms :l H Accelerators Entities and Signals J H Equipment Codes Catalogues \|

{/IEREN Entities ar ignals
Search Alarm detail for NQPS:DQANG B33R2.ROF A23:3 =] NAMING DATABASE
System name |BLM System Name Identifier Problem Description _Active Last Event Source Source Hostname Home Sianal Simple Extraction Sianal Experts Interface LHC Equipment Codes SPS Equipment Codes PS Equipment Codes Print Help
Problem deseipiion /Entity Codes| / Entities | Location Classes |/ Quantity Codes) / Quantities| TP ZTEIC)/ Systems ) Units |  Data Types )/ Alarm Definitions
o Alarm definition Alarm status Hide Responsible Person
Source
e u I re l I I e l I S Fault Family NOPS Active v System Letter System Letter Description Responsible  CERN Group
Priority 3 = Fault Member DQANG B33R2 ROF A23 Reduced N A Acceleration E Ciapala BE/RF
Search ) Fault Code 3 User Timestamp 21-JUN-2009 20:00:24. Search Criteria CustomceiSearchiCutput B Beam Instrumentation R Jones BEBI
Acion = 22 /UN-200919.37:24 Parameter Expert Name [F] c Controls and Communication E. Hatziangel BECO
Alarms cause Source Hostname | Gs-0or-naps23 Parameter Name |DQANCH L
Consequence System Timestamp | 22-JUN-2009 19:37:24. Parameter Description [ ige 2 (ETCEEETD MELCEsys s
. . ngugn ALARM_TRIPLET SYSTEM NAME  IDENTIFIER  PROI Parameter Expert Name % E AC Electrical Distribution
. Priority 2 Activated By Backup | Y Accelerator [ Hige 5 orT
- BLMIBLMI40T_MONITOR_10:4  BLMI TISUP_BLMI_82304 Bean| T B A T E uids
BLMIBLMI40T_MONITOR_11:4  BLMI TIBUP_BLUI_82904  Beanl | pyaingiioor Room | 33R2- Quantay Coda[ST THING Entity Name [T Hige s Survey and Geodesy
uantity Code M .
BLMIBLMIZOT_MONITOR_01:4  BLMI TT60_BLMI_610106 Bean| | pnemonic = Entity Code [] jige H Mechanics, Supports and H
BLMIBLMNATT 4 BLMI BLMN41T_TT41  Bean| | site User properties Accelerator LHG ~ Quantity Code [ ige ! Injection LHC Equipment Godes - System: € [ Collapse Tree [ Expand Tree Details for Entity Code: CIBO
BLMIBLMIZ0T_MONITOR_03:4  BLMI TT60_BLMI_610307 Bean | Source LHC_NOPS_PVSS_23 Named  Vaue System QPS Quantity [ ige 4 Infrastructure Iy Description Optical Daughter Module
. BLMIBLMI4OT_MONITOR_12:4 | BLMI TIBUP_BLMI_83104 Bean] FALSE unit % svstem [F1ide K Civil Engineering < cz“”‘:‘lﬁﬂzm CITLIE D Equipment Code | YES
I,f L Layout and Assemblies CB  Fieldbus i
BLMIBLMITOT:4 BLMI BLMITOT_TI2UF  Bean| it 7 L e Responsible Bruno PUCCIO
- Data Type % = Hide
We b- d e p I Oyed I l lte a CeS BLMIBLMI40T 4 BLMI BLMI40T_TT40 Bean| row(s) 1-10f 1 alatine DataTuee Pl LY Magnet System CC  Telecommunications Owmer Group TE-MPE
de N Particle Sources CE FrontEnd 5
BLMIBLMI40T_MONITOR_13:4 BLMI TIBUP_BLMI_83704  Bean . ) N EE Designer B
BLMIBLMI4OT_MONITOR_07:4  BLMI TIBUP_BLMI_80104 Bean] CE‘EETS ; - Lenath of the ‘Parameter Name String [F] pispiay 3 Persannel Safety [refer to LH CH High Power Controls Modules Type Reference | -
y 5 E= = a Cryogenics and Machine G 31 Intertocks CERN
S
. . MIBLMI40T_M _05: M _BL_ ean| LHC Equipment-NQPS CERN.LHC_EQUIP.NQPS File Output s G | Safet Ik
Access to data from disparate locations onmur oo ok T CIIELD o (DD | L eom o o
- [xm | [csv T Targets, Dumps and Collima CIBE  Extension Card
BLMIBLMI40T_MONITOR_03:4 BLMI TT40_BL_400206 Beanf CIBE
p BLMIBLHI40T_MONITOR_02:4  BLMI TT40_BL_400117  Bean| gesponsivie person L x:::i:m andAiCandiaal [/ .0, Link Edtencer untor User Ineriace
Jme  bepartGrpisect Tel1  Poriabe phone — = - . = CIBFC  Fiber Optics Variant of the CIBUS (at Contraller Side)
DENZREINER TEMPEICP 73708 5280 ReinerDenz@cem.ch | Y arameters = [CIBEU  Fiber Optics Variant of the CIBUS (at User Side)
T s0eras ) X SxocesslSylen LcigG  Permit Loop Generator Module
. - O z
. . row(s) 1-30 0 Hext 2 ElschiostaiciSystams) {-CIBI BIC to CIBU Interface Module
I C re S O n to n eW re I re m e n tS Parameter Name Lenqth(Parameter Name) Parameter ExpertName ~ Parameter Description  Accelerator Entity Code Quantity Code "Quantity’ EntityName ~ System ¥ Unit Data Ty |-CiIBL  Laser Based Optical Daughter Module
l j l j = Timing status: 1=OK:
‘ ‘ ' a S I S DQAMC A10L1:ST_TIMING 21 T DOAMC ST_TMING Quantity DQAMCATOL1 QPS -  NUMES CIBM  Manager Module
CIBO  Optical Daughter Module
Timing status: 1=OK:
DQAMC A10LZ'ST_TIMING 21 e hc DOAMC  ST_TMING Quantity DQAMCA10LZ QPS - NUMES 1B BIC Back Plane
=0K: CIBS  safe B Flag Interface Modull
DQAMC A10L3:ST_TIMING 21 MLESER e o e DQAMC ST TMING _Quantity DQAMCAT0L3 QPS - NUMEI o Taf e:;: Tg ;T‘Ee ocle
. . . . . CIBT Testand Monitor Module
Rapi li IoN velopment - Aqil rogrammin 71515 DATABASE BROWSER C
- [-CIBY  Beam Permit Verifier hodule
App”cations Clients Connections Globals Ma Poplications Clients Connections Globals Machines Signals Vehannels Vscopes - - Leix  Exraction Interlock Variant of the Manager
ower converters conriguration [ Fstusaner e crange o
3 1 \ CIP Powering Inferiock Controller System
o o » G . = SIGNAL SETTINGMENU show all signal settings el T Hesrine leters ot
& > |/ % 5 71 Searchvalue Display 20 ~ [GH N
K Fast prototypll 1g al 1d short time to prod uction deployl nent -V, —" s PR ro commous oot TR o comors owers:
) - in column =
e \ p ’ Search value sionallDBl ~ SignalName ~Machine ID Name D Name ID Position  Description Connection Data PO-CC Portal Data Browser] - -~ Portal Dala Browser History L
. . 3 sPs 40 4 Kickers 2 1 :5:;?’;”5\::‘:‘19 Conneciion Data
- - g in column % - = — — = == o — P p p p
CONTROLS CONFIGURATION DATABASE L 5 3 sps a0 N Kickers 2 2 MKBATomINGlNg | Gonnecion Data | Data Browser Home | Equipment Properties |~ Type Properties |~ System Properties | SSTEEIIETITRETTIN ~ Equipm: /Data Browser Home | MZTTDCHIENERTE) - Type Properties | System Properties  System Composition |, Equipment History
) Machine IDE Name Descripti VvvigE:ETe::\‘:a:rng
- - 'CONTROLS CONFIGURATION DATABASE Home News Dala Browser Data Editor History Lt Print 1 LINAC 2 LINAC 2 6 3 SPS TT40 4 Kickers 2 3 Magnet Resistor 3 Connection Data
( :o n t ro I S ( :o n f igqur at ion 2 LNAC3  LINAC3 7 3 s o s Koers 2 4 MKE4TERAN  Gomecton Dota
Hi N Data B Data Editor History Log Print
e s ot o B o 3 8PS Super Proton 8y 8 3 sps T4 4 Kickers 2 5 MKE4Teminaing | o,00ecionpata System Equipment Barcode %
Magnet Resistor 5 . E
 DATA BROWSER HOME | DEVICES | JGJA/[GEW'E5E)  HARDWARE | CONSOLE |/ TIMING | ALARMS | LIBRARIES | RBAC BROWSER & Labs Lab signals . s les e + | seammatumentaton , 1 |ocTrnglsss | comectonDan Equipment Tvpe ' HCRDGE___ - DCCT Electronics Grate TOPACG-LHC {47 -
//DATA BROWSER HOME | DEVICES | DEVICE CLASSES | HARDWARE | 4O0IIEVTE) / TIMING | ALARMS | LIBRARIES | RBAC BROWSER 5 TestSignals  Signals lo testin . Seam nteriock extaction kicker b RPLA12R7.RCBVI2R7B1 Equipment Property % -
Class Search {&ECTVEEAIEY Metaproperties | GM Classes Hierarchy | GM Classes List of Properties 6 PS Boost PS Boost 10 - 3 sPs T4 4 eam Interoct 4 1 ratlon kICker e ¢onnection Data RPLA 1413 RCBH13.L3B2
prope: y pe! ooster ooster ENABLE-AS Controliers window
CONTROLS CONFIGURATION DATABASE (LI ENTRIET Y Application Programs | Tasks | Menu Tools | Substitution Entities | Working Sets | Property List | Metaproperties A5
T [ Summary | Properiies | Properies extended w Fields | Data Type 7 LEIR LEIR 1 ITEBHNA0-AS 7 LEIR Injection 2 ITE - Magnets 7 1 Connection Data
W e Ce e Mei W Re 12 ITE.QDNO: 7 LEIR Injection 2 ITE - Magnets. 7 2
Working Set | = Console Menu Tree | Console Menu CSV Repo Search
Details 8 Ps P8 12 ITE.QDNO: 7 LEIR Injection 2 ITE - Magnets. 7 3 4J
Home News Data Browser DataEditor HistoryLog Print g AD 14 ITE.QFNO 7 LER Injecti 2 ITE - Magnet: 7 4
Console Menu Tree for Configuration LHCOP Lxpand A ) Collapse ML) 11 Versions % - 2 15 MEQFNO 7 LER s 2 e 7 5 Connecion Data
CTF3 s ag S -
& Label SIS - Software Interlocks System - - - EEATELD EEELRITEL B 16 ETLBHN 7 LER Injection 2 ETL -Magnets f] 1 Connection Data Equipment Properties |_csv File
Top Applicname Thesis Fesa field for Class: ACDipole and version: ALL LHC 17 7 LER Injection 2 ETL-Magnets ] 2 Connection Data
/ DATA BROWSER HONE |/ /LIBRARIES Lt el Taskname Home News DataBrowser Dala Edftor History Loa Print 1 7R Inecton 2 ETL-uames o s Connecton Data i row(s)1-50 011280 ~ lext E
Responsible | JOERG WENNINGER Version Field name Field  Multiplexing Persistency 10 type Primitive Custom data Logical Const Const Literal Lit 19 7 LER Injection 2 ETL-Wagnets 3 4 Systom History @ NO
e scope  criterion data  type event dim1 dim2 dim1  din] 20 7 LER Injection 2 ETL - Magnets s 5 System History | vES Piece History Barcode & Property Property Value Equipment Type History
[{EREENENEY Timing Classes
. — hitp:ifabwww. cern.chiapidistincinc- type group 21 7 LER Injection 2 ETL - Magnets 3 6 7 CACEET 7
PLS Confiquration | Teleqram Groups | = Telegram Lines 5i5/PROILHG-SIS-Gui jnip 210 ampiitude :e:ﬂte— ata NONE PERSISTENT Iong 22 2 7 LEIR Injection 2z ETL - Magnets 8 7 Connection Data 7 CAL2DCCTTE 7
Seqno 1 ata 23 ETL.QNN30-AS 7 LEIR Injection 2 ETL - Magnets 8 8 Connection Data Search W CAL.? DCCT.ERR 0.00000E+00,0.00000E+00,0.00000E+00 W
Spreads
ITEM N Spread Shest =T
Pis Machine LHC = Catedory 210 ampliude_max  §9° gata NONE  PERSISTENT long - - | + DATA BROWSING TOOLS route] 120 of more h2n 509 - Next® z ELITEHIE z
v&: & 7 CAL.? DCCT.DTC 7
TGM Network RUNO7.LHC - L 210 amplitude_min :::’:5' data NONE PERSISTENT long - L - |- 0 Irafion DB History L og Browser = Confiouration DB Data Editor CCDB Data Editing Appiications - problems could occur when i = 7 CAL? DCCT.ERR 0.00000E+00,0.00000E-+00,0.00000E-00 7
aname Using BaCK browser button .. more System Composition |_csv File
Process u Confiquration DB Data Browser - 7 CAL.?DCCT.DTC 0.00000E+00,1.20000E+00,0.00000E-+00 7
Search (i EO | CEPrmeEr gl;la:a\- &EE B EERSISTENY E:g ® cceleratars Control D Operational Computers Fiag - fitering FESA alarms data H I Sto ry Lo g B ro Wse rs -2 2 Ao D000 0T D R 2
Ind Y T ore . § §
Mfl'“:ip more System Name B BT | [T 7 01 | CAL?DCCTERR 1.32587E+00,4.354426+00,0.00000E-+00,2 46875E+01,1.43760E+04,4.99190E+04 | 7
Configuration: LHC-RUNOZLHC A global | diagnostic- RPLA 12R7 RCBV12R7B1 | HCRFBLA 17 7 CAL.?.DCCTTC 0.00000E+00,0.00000E+00,0.00000E+00 7
210 diagnostichlode NONE VOLATILE  bool : 7 L anceTon Eann = = =
- — data made-alarm RPLA12R7.RCBVI2R7B1 | HCRFEKA -GLO EE
Group lines Next Previous - Qperations Console Data Changeof licy to the AB online d RPLA 12R7.RCBVI2RTB1 | HCRHIA HCRFBLA _-GLO0D179 74 HCH History Summary - Equipment Type: HCRDCB & Property: CAL.2.DCCT.DTC Lcsv File
(CONTROLS CONFIGURATION DATABASE — - O e tal P e ICRHIA Cl A - 79 7 e y ry - Equipi pe: perty: f
Classname L - CERNPS Timing and PLS the CERN General Purpose Netwog RPLA12R7.RCBVI2R7B1 | HCRHI/ HCRFBLA__-GL00D179 =3
Seq Group PN Type Size Min Max Default Treatment Linenc Name Description —— = c
_____ o it - CERNPS Alarm System DBABCO {ACCCON) database server, whichiis HISTORY LOG BROWSER - | SELECTED TABLES COMPUTERS RPLA12R7.RCBVI2ZRTB1 | HCRFEAC z HCH i
BTNl P VALUE 16 |0 (655351 OPERATOR 0 - Home News Data Browser DataEditor HistoryLoa Print| . RBAG Browse the Technical Network (TN) is no longer "expo; 7 Hor|  row(s) 1-20007922 v Hexd
- RBAG Browser Gonoral Purpose Notwork (GPN) 24 from Mo RPLA12R7.RCBV12R7B1 | HCRFBCA — - . p—— =
2 BPNM P VALUE 16 |1 |65535|1 AUTO 1] - CONTROLS CONFIGURATION DATABASE o 2008 Last Data Change | 05-OCT-2009 17:34:17 Select New Table T En e | i [7d HCR) Barcode  Equip Property Property Value Dml Operation Time Dml Operation
= Controls Configuration BB Data Browser = = HCRDCB___HI470001 | CAL2.DGCT.DTC 26-JUL-07 10.40.14.162086 AW | Insert
3 BKNI P VALUE 16 0 35640 0 OPERATOR 0 - (obsolete) The database senices affected by this change RPLA12R7.RCBV12R7B1 | HCRFBEB S
7 e b ooime s T 5 : ool = Controls Configuration, FESA, RBAC, OASIS, C HCRDCB___-HI470002 | CAL2.DCCT.DTC 26-JUL-07 10.40.08.668552 AM | Insert
" . " POControls, ADEControls, eLogbooks, Interloc| I 1 R B EIGHERE HCRDCB. -HI474001 | CAL.?.DCCT.DTC 26-JUL-07 10.40.08.686614 AM | Insert
5 T Front End Computer | Fec Software Family | Crate & Module Type | Modules {82151 Module Drivers | Fec Programs | Accelerators | Cables | CMW Servers Directory. o By Fonl | R __
= . HEL A e HCRDCB___-HI474001 | CAL.2.DCCT.DTC 0.00000E-+00,1.20000E+00,0.00000E+00 | 24-OCT-07 04.12.15.112586 PM | Update
o . Search | w Summary SQL Experts Query B
g BRES  DATA BROWSER HOME |/ DEVICES |~ DEVICE CLASSES |~ StartDate 24-SEP200010:10 Column Name  COMPNAME - % - % HCRDCB___-HI474002 | CAL2DGCT DTG 26-JUL-07 10.40.14.457556 AW | Insert
Hardware Crate ID: 11 1 = — , ) * * + g
5 ENG P VALUE 16 |0 | 65535 0 AUTO 0 T T e O T = I === conmavame |om HCRDCB___HI474002 | CAL2.DCCT.DTC 0.00000E-00,1.20000E+00,0.00000E+00 | 24-0CT-07 04.12.13.773537 PM | Update
6 INTI P VALUE 15 0 65535 0 AUTO o SUMMARY HCRDCB___-HI474003 | CAL.2.DCCT.DTC 26-JUL-07 10.40.16.211322 AWl | Insert
- o2 P e 6 o lessaslo Ao z FEBErELE (el There are no scheduled intenventions HCRDCB___-HI474003 | CAL.2.DCCT.DTC 0.00000E+00,0.00000E+00,0.00000E+00 | 18-OCT-07 02.06.28.443147 PM | Update
Function : VIE crate Loop/Crate 00 D Retrieve History Log e s e d ! HCRDCB___HI474003 | CAL2.DGCT.DTC 0.00000E-00,1.20000E+00,0.00000E+00 | 18-JAN-08 09.06.36.603744 AW | Update
8 (SMP1 |P | BITPATTERN 16 0 15 1 AUTO 1 PRESE| Device aroun % Location % ) Layout DB Crate label:DCTFROWA « Confiquration DB Documentation = —_— 113 HCRDCB___HI474004 | CAL2.DCCT.DTC 26-JUL-07 10.40.16.732307 AWl | Insert
HCRDCB___-HI474004 | CAL.2.DCCT.DTC 0.00000E+00,1.20000E+00,0.00000E+00 | 17-OCT-07 10.48.19.793773 Al | Update
——— COBE® Role| % v OP Mode | NON-OPERATIONAL + DML_OPERATION_TIME | DML_OPERATION | USER_NAME USER_SCHEMA | IP_ADDRESS  BUILDING COMPDESCRIP | COMPNAME COMPNO & COMPTYPE] E
2 SAFE Device aame [ Aoication| % Access Mode[% = Mociuiee Gk — — — — —~ — 152 HCRDCB___HI474005 | CAL2.DGCT.DTC 26-JUL-07 10.40.09.602035 AW | Insert
g 12.DEC-2007 13:35:49 Insert ESAID ABC 137.138.194.61 | 0152 LN4 timing Andtrmd DsC HCRDCB___-HI474005 | CAL2.DCCT.DTC 0.00000E-00,1.20000E+00,0.00000E+00 | 17-OCT-07 10.48.18.602549 All | Update
2 STABLH History Log - Table: COMPUTERS 152 HCRDCB___HI474006 | CAL2.DCCT.DTC 26-JUL-07 10.40.11.037132 AW | Insert
Slot Module Module Lun Nslots MasterTy MasterLun Inhibit W1 W2 Motherboard ILevel Vect BasAddr1 I 11 R 1 Subslotir 1 A 1 - 3 +39:, 3 imil > -
Search J B R e R B e - “ ur- asadar - B e 12.DEC-2007 13:39:48 Update ESAID ABC 137.138.194.61 | 0152 L4 timing andtim1 DsC HCRDCB___-HM74006 | CAL2.DCCT.OTC 0.00000E+00,0.00000E+00,0.00000E+00 | 19-OCT-07 02.06.27.338458 PM | Update
1-24 AT T Upd e o s | o m 152 . HCRDCB___HI474006 | CAL2.DGCT.DTC 0.00000E-00,1.20000E+00,0.00000E+00 | 18-JAN-08 09.06.35.426571 AM | Update
o 2 - :59: ate .138.37. timin, =
Access rules s sarn|® |1 - - - B - g g o o ® E ‘SUMMARY' DML OPERATION TIMEA DML OPERATION USER NAME USER SCHEMA IP ADDRESS  BUILDING COMPDESCRIP COMPNAME COMPNO COMPTYPE CON < i SEREET W | @LEDEEIIIE 25 L AR TEREEAT || Coeei
- - 2 OCT-
rETT - =l w T ED | ALOIHOVI |ABC 137136.69459 opeg  DECterminal  chedsa — 08 MAY.2008 17:04:14 Update ZZAHARIE ABC 137.138.193.142 | 0152 LN timing of-152 ~ BS HCRDCB___-HI474007 | CAL.2.DCCT.DTC 0.00000E+00,1.20000E+00,0.00000E+00 | 17-OCT-07 10.48.57.112904 Al | Update
3 |18350 vPcstslo |1 |- - - R - R - N o 0 0400 0XB0D OX100 SH b R concentrator  clndtim1 cindtim1 HCRDCB___-HI474008 | CAL.2.DCCT.DTC 26-JUL-07 10.40.13.862423 AW | Insert
ID4 | CLASSNAME = PROPERTY PROPERTYGROUP | DEVICENAME | DEVICEGROUP | ROLE | APPLICATION | LOCATION | OP_MODE | ACCESS MODE e oI il ST S POOTOE DT 00E 0T o00Ee00 T 700 o7 To 4s e Eeie 18 v Unaat
o -358- .59 - imi b g +00, +00, + -OCT- ate
~ PO ON- e » 24.SEP-2009 11:32:09  Update NMN ABC 137.138.37.243 0358  CFS Main power cfc-358- DSC L 13-MAY-2008 17:59:39 Update NMN ABC 137.138.37.243 | 0152 LN4 timing ot - DSC o P
17085 | F6C 1 CODE.CURRENT coDE - - B |- - OPERATIONAL | 9%t 3 st gm0 10 | o A s B 215 - o 0 X100 0X100 0 SH supply FGC  rpsa HCRDCB___HI474009 | CAL2.DCCT.DTC 26-JUL-07 10.40.13.790955 AM | Insert
NON- Bl Beam Loss 22.0CT-2008 11:37:54 Update NMN ABC 137.138.37.243 | 0152 LN4 timing ?ﬂ“ﬁfﬂ} - DsC HCRDCB___-HI474009 | CAL.2.DCCT.DTC 0.00000E-+00,1.20000E+00,0.00000E+00 | 17-OCT-07 10.48.55.208042 Al | Update
17095 | Feo 1 CODE.CURRENT CODE set 3 [ligaso (2B i 4 o L In s B e (N oEn | o e e o 7 24.SEP-2009 14:05:49  Insert LJENSEN  ABC 137.138.195.146 2275 Monitor VME  cfi-sr-blmd - Dsc F HCRDCB___-HI474010 | CAL2.DCCT.DTC 26-JUL-07 10.40.16.972910 Al | Insert
OPERATIONAL iPaRa2 FEC in SR2 P cfv-152-
Vertical s froor2 20-NOV-2008 15:00:17 Update IKOZSAR ABC 137.138.192.222 0152 LN4 timing dndtim1 DsC
. NON- . ‘ertical slice cfi-sr2-
17095 | FGC 1 CODECURRENT.SLOT | GODE OPERATIONAL | 9% 3 18353 %%42 2 1 0 N 3 217 0x200 0 ox100 ox100 0 SH z R ERZOCOlL 0L Incert LJENSEN | ABC 137138195146 - BLM system #1  blmvi B =8 E o n chv-152-
05-DEC-2008 14:24:17 Update NMN ABC 137.138.37.243 | 0152 LN4 timing anatim1 = DsC
MNON-
17095 | EGC 1 CODE.CURRENT.SLOT | CODE set _ 1P-
OPERATIONAL 54 U= L cfv-152-
2 18354 pgra * |1 e & 2 2E 0300 EE | B & 02-SEP-2009 11:12:24 Update NMN ABC 137.138.37.243 | 0152 LN4 timing cndtimd B DSC
17095 | FGC 1 CODECURRENTVALID | CODE QperaTIona | €

(EEESEEE patabases

|

Controls Configuration Operational Data:

Alarms DB

Controls Configuration
Power Converters DB

Front-End . Accelerators
Computers & Servers Timing System

Video Observation Controls Devices & : Fixed
System Class Property Model Displays

Devices Working Sets Common Console
& Metaproperties Manager

Role-Based
Access

\

Operational Data:
Open Analogue
Signal Information
System DB

QA:
Accelerators
Entities & Signals
Naming DB

Beam Interlock
Systems

| l[ Data Management Domains ]

.‘ ceveiL l[ Controls Systems Infrastructurej\
4 CONSOLES
[ = : Eren : LOCAL \
{ g i DISPLAYS i ggi@’gﬁg |
| i I I
Controls
= Linux/HP Proliant PVSE ALinux PC
§ FILE SERVERS APPLICATION SERVERS SCADA SERVERS Layout \/
. = .= = =
% — — . A
Configuration
3 TIMING GENERA Tfm
% EEE Y (J
@ RTAynx08 Linwx/Lynx0Q5 PC cPC! T+ T+ T* T+
WME Front Ends Frant Ends Frant Fnds FiCs
,l"ll: Ud o | W \\
[ \
| o o |
| e Ty |
25,8 i 2 | Assets Ovberational
\ =93 m T / pera iona
R T W Lo 4
= oo
BEAM POSITION MONITORS,
Data
N\ BEAM INTERLOCKS, POWER CONVERTERS SYSTEM .
RFESYSTEMS, ETC FUNCTIONS [
GENERATORS, ,

LiLF]

A BT
(:_P _"_:F“_'_'_‘_') 19721157 ) |
- T

. Lait &g

o
s

g "

S

. Janbiproton CoOmderisan

- "h_"'

EERPE [

Conclusion

Oracle Application Express is a mature development tool optimized for building
web-enabled window-on-data type applications. Oracle development expertise is a
prerequisite for rapid and effective results, especially for more complex or relatively large
user interfaces. Good programming policy and practices remain important for overall
maintainability. For the data browsing tools of the CERN accelerators complex, APEX
fulfills the stringent application needs. The APEX user interfaces are continuously used by
a wide user community of accelerator operators and equipment specialists.

Cogout Hel]

- - ORACLE Application E
l[ @) == Application Express] prication Bxpress P ——

Home

= Web-based 4GL graphical application development environment

o Administration
r > _d o Manage Senices
o Manage Application
Express Users

|:> Standard feature Of the Oracle database ..npplicatinn Buider SQL Workshop -. Utilities o Monitor Activity

2 Change Password

ORACLE Application Express Logout Heblion Express

. Home ‘I cation Build i-/ S0L Workshop £ Utilities

= Ease of use, rapid development cycle ome > Appiicaton Bulkler > Application 116 YT -
b 1 | HT%JLAJ'% ? @

Application: 116 - data browser

= Allows declarative development style . ﬁ . j

Run Application Supporting Objects Shared Components Export | Import

/'JPage| View lcons ~ Display 500 ~ Create Page =

- - JORACLE Application Express

= Templates and libraries for professional look-and-feel ilﬁ- 2o CEERY oomcevorewstor VaS: WU E ANV

Home = Application Builder > Application 116 > Page 2 > Create Region Pagezl_]m;\‘zgj ﬂ#
L 2

Create Region [ Cancel ] [ < Previous ][ Mext = ]

Page: 2 - devices

bl
Display Altributes |dentify the type of region to add to this page:
| . | . | . | . v

: as close as possible to the data G G G 1
= = = Report Attributes

Delete this Application
Copy this Application
Page Groups

Page Locks

User Interface Defaults logy Metwork
Export Repository rum
Application Reports

[ I R w I o T

= Ready to use widgets and page components

1 - data browser 2 - devices 3 - device classes 4 - Hardwy

= APEX runs inside the Oracle database

H

w

: can utilise all features of the Oracle database
: as reliable as the database server e - e - == @ =
P WGP P S _ _ _ T‘_
OraCIe RDBMS Dr*r=rr-- for 17 - Deviee Datg 13 - Action | oo for 14 - Interrim - - -
il {5 e
Q3 iE=
<APEX Metadata> = 0y
<Web Server> 1= APEX supports ===

mod_plsql

. client-side scripting for

Home > Application Builder > Application 108 > Page 2

@g more dynamic, interactive, D page 5 [ [ 7] view Defintion + [Run] [C
feature-rich interfaces

<PL/SQL Engine> Page Rendering
v [ 3 = o

. can easily incorporate
Web 2.0 functionality

Page

Page Name: Simple Dsts Extraction Interfs Template: A

<Application Developer> Title: 1is lion Intedface Header Text
HTML Header: Footer Text:
HTNL Body: Build Opticn:
aCnnnecﬁons l 0. & =] [ abc_prod [FRHsTOR Help Text: Mo = Authorization: Mo
ER Code | Grants | Dependencies] Page Group: Cached: Mo
<Stored Data> U CCUBSCRIP 1SS I )
4 {8 DaTa_sccESS_CTX A 2 W actons.
-55 y x
f% DATA_ACCESS_POLICY create or replace PACEAGE history log_interface IS

- DaTa_MPORTS
-{fg DBCOLIE
- DRIVER_UTILS

. @ ERROR TYPE warchar_ arr IS TABLE OF VARCHAR?2 (100)
I:> P L / S Q L d rlve N =& ERROR_CODES THDEX BY BINARY_ INTEGER;

-0 ERROR_INFO
-0 FEsa

B FESA_UTL
B FORMS _APRLICATIONS TYPE T_cur_type IS REF CURSOR;

5 HARDWARE_CLASSES DATA

: code reusability - PL/SQL packages in the database

5 _INTERFACE
'S HISTORY _LOG_INTERFACE £ i i
= Developers skill-set, which helps starting development with APEX i F y
| Gy L T
: Oracle developers - PL/SQL, SQL expertise PN Farats P — Y
fé rmLCLASS :p:i:;igol 3 ouT ::l:glu::farr
: Web-developers skills - HTML, CSS, JavaScript, AJAX o e Fart L

- HTML_HARDWAARE
3 HL_REAC

. Experience in another 4GL environment & @

5 HTWL_SHOW HIDE_ MEMOR™ i
G HTML_TiMING it
- HTML_UTIL /7 Modulel

>

Effort 1 APEX Learning Curve

= Easy to incorporate Oracle DB <Web Service>

web-services

With the given - o ‘

Without the given skill-set : _ _ p
: skill-set = Establish best practices, .

. Controls_confi
COdlng Standards, —g User authentication handled

by a CERN central web-service

naming conventions

Results

Organizing the APEX workspaces for best quality of service

DEVELOPMENT

Gz 1l \ [ Oracebs | [ OraceDB | Reduce migration effort by packaging the application for a single-

& ‘ N R | il il file, single-step deploy

Workspace Users Application €SS Images Files Themes User Interface Defaults

DB User dev: DB User test: DB User FII'OCI: Export Application ’Reset ] ’ Export Application
| Controls_configuration | Controls_configuration | Controls_configuration:

[EET derihe oLl

* ppplication 116 data_browser - s=t verify off
X ==t ssrveroutput on =ize 1000000
File Format UMK - ==t feedback off
WHENEVER SQLERROR EXIT SQL.SQLCCODE ROLLBACK
Orwier Override 1/Jegin wwv_flow.g_imnport_in_progress = true; end:

Build Status Override Run and Build Application -

——applicationsset_environment
prompt  APPLICATION 116 - data_browser

E> Attention to R Yos - —— Application Export:lls

Export Supporting Ohject Definitions Yes - -—  application:

: version control - coarse vs fine granularity export - APEXExportSplitter P L S EmiEeT il T TR

Version: 3.2.0.00.27
As of minutes ago (~ 5 min delay)

: number of database connections File Character Set Unicode UTF-8 Ea e

—— Uszing application builder

ar
— U=zing SQL*FPlus as the Oracle user AFPEX 030200

—— Application Statistics:
— Pages: 1

References

[1] R. Billen et al., “Accelerator Data Foundation: How It All Fits Together”, ICALEPCS’09, Kobe, Japan, October 2009, TUBO0O1.

[2] M. Riley, “Choosing the Right Tool”, Oracle Magazine, July-August 2009.

[3] http://apex.oracle.com.

[4] D. Peake, “Express Web 2.0”, Oracle Magazine, Sep-October 2007.

[5] J. Cuperus, R. Billen and M. Lelaizant, “The Configuration Database for the CERN Accelerator Control System”, ICALEPCS’03,
Gyeongju, Korea, October 2003, WE114, p. 309 (2004).

[6] D. Peake, “Developing Secure Applications”, Oracle Magazine, July-August 20009.



