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Why Analytical Data Standards? 

1. Vendor-neutral software – 10 min 

• Open-access 

• Quantitation 

• Metabolomics 

• Proteomics… 

 

2. Report collation for NDAs  – 2 min 

 

3. Compliance (CFR 21 Part 11, GMP) – 10 min 

 



Multiple vendors, instruments, and 
techniques: an Information Babel 



Waiting for Unification (XML) 



1. Research (not regulated) 

Use Case:  custom software linked to a single 

vendor needs to move to or include a 

different vendor 

• ChemStation macros 

• Software to place results and metadata in a 

database 

• Complete, custom packages 



1. Open-Access LCxx 

 Vendor-neutral open-access LCUV or LCMS 

– Sample login 

– Sequence-batch submission 

– Instrument and sample status reporting 

– Data processing 

– Data archival 

– Results viewing, reviewing, correcting, reporting 

 



1. Open-Access LCxx 

Vendor-neutral, technology-neutral 

formats (TNFs) 

– Official standards:  JCAMP-DX, NetCDF, ANDI 

– Community standards: mzML 

– Vendor supplied:  GAML, OpenLab, RPT, etc. 

Companies specializing in vendor-neutral 

software that rely on standards where 

available: 

– Waters SDMS, Thermo (Galactic), Agilent 

ECM, Mascot, ACD, Mestrenova … 

 

 



1. Open-Access LCxx 

Binary Format Issues 

• Custom numeric formats optimized for fast GCMS 

on early computers  

• Little and Big Endean 

• Octal, hexadecimal, 32- and 64-bit 



1. Open-Access LCxx - CANDI 

• Wrap vendor software with neutral methods 

• Sequence, batch submission 

• Status reporting 

• Data extraction 

• Data archiving 

• Database 

• Atomize data to Oracle tables (samples, 

chromatograms, spectra, peaks, instruments, 

devices, etc.) 

• Generic Login and Viewer 

• XML datasets as common comm. format 



2. New Drug Application (NDA) 

Use Case 2:  collate, error-check data 

from varied sources and sites 

 

• Incoherent metadata 

 

• Rooms full of people doing this 

 

• Allotrope Foundation 

• http://www.allotrope.org 

 

http://www.allotrope.org/


3. Regulated Environments 

Use Case:  conform to government regulations 

• CFR21 Part11  

• Cost =  million$$ 

• Convert old data systems to TNF 

• After site closures, all data must be converted and 

retained 

• Orphan instruments – image computer and save 

(run in virtual environment so hardware no longer 

needed) 



3. Electronic Data Regulations 

• CFR21 part11 (electronic records and signatures) 

• Controls, validations, and audits of computer 

systems and software 

• Accurate, complete, human readable records 

• Signed, time-stamped, audit trail 

• Analysts to be educated, trained, and qualified 

• Are PDFs  or reports suitable for LCMS? 

• “preserve the content and meaning of the 

record”” 

• FDA wants the same capabilities the user had 

at the time of inspection 

• Good Manufacturing Practice (GMP) 

• http://www.labcompliance.com/ 

 

http://www.labcompliance.com/
http://www.labcompliance.com/


3. Data Retention Policies 

• 65 years for: 

• Patient safety, legal, marketing, IP 

• Raw data 

• PDFs not suitable for LCMS 

• 30 years for rest:  

• Pragmatically set at department level 

• Do not preserve data copies  

• Danger of invalidating patents if inconsistent data 

• LCMS PDFs and reports ok 

• Destroy most  unregulated raw data after 3 years 

(except NMR) 



3. Industry Challenges 

• Difficult to maintain data and devices 

• Aging, failing, tape drives and opticals 

• Outdated computers 

• Instrument applications 

• Proprietary formats 

• Often not backwards compatible  

• Decommissioned Instruments 

• Operating systems  



30-65 Years is a Long Time  - 1900s 

 
• MS data 

 

 

 

 

 

 

• Chromatography 

//upload.wikimedia.org/wikipedia/commons/e/e6/Discovery_of_neon_isotopes.JPG


                                            - 1950s 

 • MS data 

 

 

 

 

 

 

• Chromatography 

http://en.wikipedia.org/wiki/File:TLC_black_ink.jpg


                                   - 1983 (30 yrs) 

•  MS data 

 

 

 

 

 

• Chromatography 



Encoding Binary Number Arrays 

 JCAMP-DX uses text representations 
– “14563.09” 

– Enables scientific precision 

– Human readable 

 

 AnIML uses Base64Binary 
<EncodedValueSet startOffset="0" endOffset="2846"> 
 

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
AAAgAAAAAAABgOAAAAAAzM4M4AAAAAM3MLDgAAAAAmpkZOAAAAABnZmY4AAAAAAAAYDgAAAAAMzOzOAAAAADNzLw4AAA
AAAAACDkAAAAAmpnpOAAAAAAAAEA4AAAAAGdm5jcAAAAAZAAAGdmNjoAAAAAmpkrOgAAAAAAADI6AAAAAAAATDoAAAAAzcx
mNjOgAAAACamWk6AAAAAJqZeToAAAAAZ2aGOgAAAAAzM5I6AAAAAM3MkjoAAAAAzcyNOgAAAADNzJA6AAAAAJqZkToAAAAAm
pmPOgAAAADNzIw6AAAAAJqZgDoAAAAAz……… 

 

……………AAAADNrEQ8AAAAAJo5QzwAAAAAAIBCPAAAAADN7EI8AAAAADOTQzwAAAAAM9NDPAAAAAAz00M8AAAAAADgQzwAAAAA
M5NDPAAAAACa2UI8AAAAAAZ6YkPAAAAADNbCM8AAAAAM1MIjwAAAAAzawhPAAAAADNrB88AAAAAM1sHTwAAAAAMxMcPAAA
AADNrBo8AAAAAGeGGTwAAAAAM1MaPAAAAAAzExs8AAAAAGfmGjwAAAAAMzMaPAAAAACaWRk8AAAAAJoZGDwAAAAAM/MXP
AAAAAAzsxg8AAAAAJpZGDwAAAAAmhkXPAAAAABnhhU8AAAAAGemEjwAAAAAmrkPPAAAAADN7Aw8AAAAAJpZCzwAAAAAzYwL
PAAAAACa2Qs8AAAAAJr5CjwAAAAAZyYJPAAAAAAAQAg8AAAAAM3MBjwAAAAAmlkFPAAAAACaWQM8AAAAAACgADwAAAAAzcz
9OwAAAAAAQPo7AAAAAM2M9TsAAAAAZ6bxOwAAAABnZu07AAAAAJrZ6zsAAAAA 

</EncodedValueSet> 

– Preserves data integrity for regulated environments 



>95% of Data Looks Like This 

M/PCOwAAAABn5rc7AAAAAM3MvjsAAAAAmtnHOwAAAADNDMU7AAAAAAAAxDsAAAAAmtnCOwAAAAAAAME7AAAAAJpZyDsAAAAAM7PHOwAAAABnJs07AAAAAJrZwzsAAAAAzYzAOwAAAADNDMA7AAAAAM1MuzsAAAAAZ+bAOwAAAAAz88c7AAAAAADAyDsAAAAAzQzEOwAAAAAzc8E7AAAAADNzyjsAAAAAAEDROwAAAAAzc847AAAAAM0M1TsAAAAAmpnIOwAAAACa2cA7AAAAAM2MxzsAAAAAzQzHOwAAAABnJsU7AAAAAADAxjs

AAAAAmpnGOwAAAACa2cg7AAAAADMzxDsAAAAAZya+OwAAAACa2b47AAAAAJpZvDsAAAAAZ+bEOwAAAAAzc8U7AAAAAM1MvjsAAAAAM3O5OwAAAABnpr07AAAAAADAvDsAAAAAMzO+OwAAAADNjMk7AAAAAGemvTsAAAAAM7O4OwAAAADNDLo7AAAAAABAuzsAAAAAZ+bAOwAAAAAzM8Q7AAAAAACAvzsAAAAAmhm/OwAAAADNDL87AAAAAGfmwTsAAAAAMzPEOwAAAABnpsw7AAAAAGemzjsAAAAAAIDDOwAAAAAzM8M7AAAA

AM1MyTsAAAAAAIDJOwAAAAAAAMs7AAAAAGcmxzsAAAAAAIC9OwAAAAAzc7k7AAAAAADAszsAAAAAzYzAOwAAAAAAwLc7AAAAAJqZujsAAAAAM/O8OwAAAADNDLw7AAAAAADAuTsAAAAAZ+a7OwAAAADNjLw7AAAAADPzvjsAAAAAZ2bFOwAAAADNjMI7AAAAAACAuzsAAAAAMzO+OwAAAABn5rc7AAAAAGemsjsAAAAAzUyxOwAAAADNjLo7AAAAAABAtzsAAAAAmpm7OwAAAAAAwLk7AAAAADOzvzsAAAAAAMDAOwAAAAAAQMs7AA

AAAM3MxjsAAAAAZ2a6OwAAAADNjLw7AAAAADMzvjsAAAAAM3O+OwAAAAAAQMI7AAAAAJrZxDsAAAAAM/O0OwAAAAAAwLU7AAAAAJpZszsAAAAAzQyzOwAAAAAz87M7AAAAAGcmvzsAAAAAmhm2OwAAAABn5rM7AAAAADOzszsAAAAAM/O6OwAAAABnprg7AAAAAGcmvTsAAAAAmtm+OwAAAABnprc7AAAAAM0MtzsAAAAAmlm0OwAAAADNzLU7AAAAAJpZvDsAAAAAzYy/OwAAAABnZsE7AAAAAGfmuzsAAAAAzQy7OwAAAACa2bk7A

AAAADMztDsAAAAAmtm2OwAAAAAAALw7AAAAAM0MvzsAAAAAZ2a4OwAAAABn5rQ7AAAAAM0MuTsAAAAAM3O1OwAAAAAzM7g7AAAAAGemrzsAAAAAzYysOwAAAABnpq47AAAAADMzuDsAAAAAAAC8OwAAAAAAgLs7AAAAAAAAtTsAAAAAmlm1OwAAAAAAgLg7AAAAAJqZszsAAAAAzcy2OwAAAABnprQ7AAAAAGdmwTsAAAAAAIC7OwAAAABnprQ7AAAAAJpZsjsAAAAAM7O0OwAAAAAAALM7AAAAAAAAtTsAAAAAmlm+OwAAAABnZr

s7AAAAAABAvDsAAAAAZ+a9OwAAAAAz87c7AAAAAM2MsTsAAAAAmhm2OwAAAAAz87c7AAAAAGfmrjsAAAAAM/OwOwAAAACaWbI7AAAAAM2MsDsAAAAAM/O3OwAAAAAAwL07AAAAAGcmuDsAAAAAzcywOwAAAABnprc7AAAAAABAtDsAAAAAAECwOwAAAACaGbk7AAAAAAAAwDsAAAAAmpm7OwAAAAAz87w7AAAAAJpZtDsAAAAAZ2a1OwAAAAAAgLw7AAAAAJqZwTsAAAAAAIC5OwAAAAAzc7Q7AAAAAJpZtjsAAAAAMzOtOwAAAAC

a2a87AAAAADNzujsAAAAAZ2a7OwAAAACa2bY7AAAAAM2MtjsAAAAAAACyOwAAAAAzs6o7AAAAAGemsDsAAAAAmtmxOwAAAABnJrI7AAAAAJpZqzsAAAAAZ+azOwAAAACambc7AAAAAJqZvDsAAAAAzYy7OwAAAABnprA7AAAAAM3MrDsAAAAAZyatOwAAAAAzM7Q7AAAAAM0MsjsAAAAAAMC2OwAAAABnprs7AAAAAJoZuTsAAAAAAAC2OwAAAADNzLQ7AAAAAGdmsTsAAAAAM/OvOwAAAACambs7AAAAADPzvzsAAAAAzcy5OwAAAAA

zs7g7AAAAAJrZuTsAAAAAmlm2OwAAAAAz8747AAAAAABAwDsAAAAAM/O4OwAAAAAAQLA7AAAAAACAsjsAAAAAzUyyOwAAAAAzc7U7AAAAAAAAvDsAAAAAmtm2OwAAAAAzc7A7AAAAAJqZsjsAAAAAAIC2OwAAAACaGbY7AAAAADOztjsAAAAAAAC4OwAAAACaGbY7AAAAAJoZsTsAAAAAZ2awOwAAAABnpqw7AAAAAAAAqzsAAAAAzQyvOwAAAACambE7AAAAAJpZtTsAAAAAAMCyOwAAAACaWbU7AAAAAADAuzsAAAAAmlm9OwAAA

AAz87c7AAAAAJrZtzsAAAAAM7OuOwAAAAAz87E7AAAAAJqZsTsAAAAAM7OwOwAAAAAAgLc7AAAAAABAuDsAAAAAM/O3OwAAAABnprI7AAAAAM1MtTsAAAAAM3O5OwAAAABnJrg7AAAAADPzujsAAAAAAEC4OwAAAACambc7AAAAAABAuDsAAAAAZ+a2OwAAAACambM7AAAAAJpZuTsAAAAAZyavOwAAAAAz87A7AAAAADNztDsAAAAAZ2azOwAAAAAAALQ7AAAAAJoZvjsAAAAAzYy7OwAAAADNjLc7AAAAAM0MvTsAAAAAzcy4OwAAA

ABnZrQ7AAAAAM3MtDsAAAAAAEC8OwAAAAAz87A7AAAAAM3MrzsAAAAAmhmwOwAAAAAAQLA7AAAAAM3MsTsAAAAAM7O3OwAAAABnZrc7AAAAADMzrzsAAAAAMzOwOwAAAABn5rA7AAAAADOzrjsAAAAAAACwOwAAAADNDLI7AAAAAM1MsDsAAAAAZyavOwAAAABnprM7AAAAAM1MsDsAAAAAAIC0OwAAAAAzs7g7AAAAAGemuTsAAAAAAECyOwAAAADNzK87AAAAAM3MqzsAAAAAzQytOwAAAAAAgLA7AAAAAM0MtzsAAAAAAICx

OwAAAACambU7AAAAAGcmtDsAAAAAZ2a0OwAAAADNDLA7AAAAADPztDsAAAAAZ+azOwAAAAAAQK87AAAAADPzszsAAAAAZyazOwAAAACambM7AAAAAGfmsjsAAAAAAEC7OwAAAADNDLY7AAAAAM1MtjsAAAAAzUyxOwAAAABnpq47AAAAAM2MsDsAAAAAZ+asOwAAAADNTLE7AAAAAGdmsjsAAAAAMzO0OwAAAABnJq47AAAAAGemtDsAAAAAAEC1OwAAAABnZrg7AAAAAM3MrzsAAAAAM3OkOwAAAABn5qI7AAAAADPzpDsAAAAA

M/OqOwAAAAAAwK47AAAAAM0MuDsAAAAAzcyzOwAAAAAAgLU7AAAAAACAsDsAAAAAM3OsOwAAAACaWbI7AAAAAACAuDsAAAAAM3O7OwAAAAAAwLg7AAAAADOztTsAAAAAzYyvOwAAAACaWao7AAAAAJqZsjsAAAAAAEC2OwAAAAAzc7A7AAAAAJpZtDsAAAAAmhmuOwAAAAAAgLE7AAAAAJoZsTsAAAAAmhmzOwAAAAAAwKw7AAAAADOzrjsAAAAAzYyvOwAAAADNTLU7AAAAADPztzsAAAAAmpm8OwAAAAAAAMA7AAAAAM1MtT

sAAAAAzUysOwAAAAAz8687AAAAAJrZrzsAAAAAZ6anOwAAAAAAwK47AAAAAACAqzsAAAAAZ+aoOwAAAAAAwKk7AAAAAM2MrTsAAAAAzQy3OwAAAAAAQLc7AAAAAGcmvDsAAAAAmhm2OwAAAACaWaY7AAAAAGemojsAAAAAZ2aiOwAAAADNTKE7AAAAAGdmpTsAAAAAmtmdOwAAAACaGaY7AAAAAABAsTsAAAAAZ+ayOwAAAAAAQLU7AAAAAAAAvTsAAAAAmlm8OwAAAAAAQLM7AAAAAJrZqDsAAAAAzQymOwAAAACaWag7AAA

AAJpZqDsAAAAAZ6auOwAAAADNTKk7AAAAADMzqTsAAAAAZ2aqOwAAAAAAAK87AAAAADOzqzsAAAAAZ6a5OwAAAADNDLY7AAAAADNzrDsAAAAAMzOsOwAAAABnprc7AAAAADNzrTsAAAAAmhmsOwAAAABn5q47AAAAADPzqDsAAAAAZ+amOwAAAABnpqg7AAAAAABApjsAAAAAM3OjOwAAAADNDKY7AAAAAAAAqzsAAAAAZ6atOwAAAAAzs647AAAAAAAAqzsAAAAAZ+arOwAAAAAzc7E7AAAAAJoZrjsAAAAAMzOnOwAAAACamaQ7A

AAAAGcmpjsAAAAAM7OhOwAAAABnJqQ7AAAAAGfmpjsAAAAAZyarOwAAAAAzs6s7AAAAAGemqTsAAAAAAACoOwAAAABnpqg7AAAAAM2MoTsAAAAAZ2aoOwAAAACamac7AAAAAJqZojsAAAAAZ+afOwAAAADNTKA7AAAAAM0MnTsAAAAAZ6agOwAAAAAAQKM7AAAAADNzpTsAAAAAMzOmOwAAAAAAAKU7AAAAAGemqTsAAAAAZ+ajOwAAAABnZq87AAAAAGcmpjsAAAAAAECqOwAAAAAz86k7AAAAAADApDsAAAAAM3OeOwAAAAA

AgKA7AAAAADMzpTsAAAAAAACnOwAAAACa2ac7AAAAAGcmrDsAAAAAZyasOwAAAABnJqg7AAAAAGcmsDsAAAAAzUysOwAAAACamas7AAAAAGfmpDsAAAAAmpmhOwAAAAAzM587AAAAAM2MoDsAAAAAM/OiOwAAAACaGaU7AAAAAAAApzsAAAAAzYyhOwAAAABnpqI7AAAAADOzojsAAAAAAICkOwAAAABn5qI7AAAAAM2MozsAAAAAMzOkOwAAAAAzc6Q7AAAAAGdmpTsAAAAAmtmsOwAAAABnZq07AAAAAGdmqDsAAAAAM/OpOw

AAAADNDKo7AAAAADOzpzsAAAAAM3OpOwAAAADNTLM7AAAAAJpZpzsAAAAAzcyoOwAAAACaGaQ7AAAAAACAqDsAAAAAzQytOwAAAAAAwKw7AAAAADPzpzsAAAAAM3OfOwAAAAAzc6I7AAAAAM1MmDsAAAAAZ6ajOwAAAAAAwKI7AAAAAAAApzsAAAAAmlmlOwAAAACa2aQ7AAAAAGdmqjsAAAAAM3OlOwAAAAAzs6I7AAAAADPzqTsAAAAAmhmuOwAAAAAAQKU7AAAAAAAApzsAAAAAM7OgOwAAAAAAwKM7AAAAAABAnzsAAAAA

mtmqOwAAAACaGas7AAAAAAAAqjsAAAAAZ2aoOwAAAADNDKc7AAAAAJpZqDsAAAAAzYyxOwAAAACa2ao7AAAAAJqZpTsAAAAAZyamOwAAAAAz86c7AAAAAACAozsAAAAAzYyhOwAAAADNjKU7AAAAAGcmoTsAAAAAzcydOwAAAAAzc6I7AAAAADNzojsAAAAAZ2aiOwAAAABn5qk7AAAAADMzrDsAAAAAzQymOwAAAACaGao7AAAAADOzrjsAAAAAmhmoOwAAAAAAgKU7AAAAAABAqTsAAAAAMzOkOwAAAADNDKs7AAAAAGfmqDsAAAA

AAACkOwAAAADNjKE7AAAAAM3MnTsAAAAAzYyfOwAAAADNTJ07AAAAAADAmjsAAAAAM3OcOwAAAAAz86I7AAAAAGempDsAAAAAAMCsOwAAAAAz86Q7AAAAAADAoTsAAAAAZ6ahOwAAAADNDKA7AAAAAADAnjsAAAAAAECmOwAAAAAzc6g7AAAAAGdmoTsAAAAAmtmhOwAAAABnpp47AAAAADMzpDsAAAAAAMCjOwAAAADNDK47AAAAAGdmrDsAAAAAZyanOwAAAAAAQKY7AAAAAADAqjsAAAAAAECjOwAAAADNjKM7AAAAAGcm

njsAAAAAZyabOwAAAABnppk7AAAAADMzmTsAAAAAM/OXOwAAAAAzs5o7AAAAAABApjsAAAAAzcymOwAAAAAAgKk7AAAAAJqZpDsAAAAAzUycOwAAAAAzc587AAAAAADApDsAAAAAZyagOwAAAADNzJo7AAAAAGdmnjsAAAAAZ6afOwAAAAAzs6Y7AAAAAJpZojsAAAAAAECjOwAAAADNzKI7AAAAAM2MnjsAAAAAZ2ahOwAAAADNjJ07AAAAAGcmlzsAAAAAZyaZOwAAAAAzc5o7AAAAADNzmTsAAAAAM/ObOwAAAAAzc5w7AAAAAAAAmT

sAAAAAAICcOwAAAAAAQJ47AAAAADPzlzsAAAAAM7ObOwAAAAAAAJg7AAAAAJrZmjsAAAAAAMCeOwAAAAAAgKk7AAAAAJoZqzsAAAAAmhmoOwAAAADNjKg7AAAAAGdmqTsAAAAAzYyoOwAAAAAAQKI7AAAAAGemqDsAAAAAM3OhOwAAAACa2aA7AAAAAGemoTsAAAAAMzObOwAAAAAzs5U7AAAAADPznzsAAAAAmhmhOwAAAABn5po7AAAAADPzmTsAAAAAmlmdOwAAAACaWZ07AAAAAM3MoDsAAAAAZ6ajOwAAAACa2aI7AAAA

AGfmoDsAAAAAMzOmOwAAAAAz86U7AAAAAM1MqjsAAAAAzQyqOwAAAABnJqg7AAAAAJpZnzsAAAAAAMCbOwAAAAAz85s7AAAAAGdmnjsAAAAAmpmZOwAAAACamZ07AAAAAM0MlzsAAAAAmhmXOwAAAABnppk7AAAAADPzljsAAAAAAICTOwAAAABnJpw7AAAAAJpZnjsAAAAAZ2abOwAAAACamaA7AAAAAM0MnTsAAAAAM/OXOwAAAAAAwJY7AAAAAJqZnTsAAAAAAICSOwAAAACaGZU7AAAAAABAljsAAAAAzQyWOwAAAABnppQ7A

AAAAADAnjsAAAAAmtmbOwAAAADNTJ47AAAAAJoZoDsAAAAAAACfOwAAAACamZo7AAAAAM2MnjsAAAAAzYylOwAAAABnJqE7AAAAADMzmTsAAAAAM7OYOwAAAACa2Zk7AAAAAM3MnjsAAAAAAICfOwAAAACamZQ7AAAAADOzlzsAAAAAM3OVOwAAAAAAQJo7AAAAAACAnTsAAAAAzcydOwAAAACaGaU7AAAAAJoZoTsAAAAAZ2aiOwAAAABnZp87AAAAAJoZmjsAAAAAAICWOwAAAAAzM587AAAAAM3MnDsAAAAAAMCYOwAAAAAA

gJs7AAAAAGcmnTsAAAAAmhmbOwAAAADNjJs7AAAAADMzoDsAAAAAAECYOwAAAAAzs5o7AAAAAGemnzsAAAAAZyaiOwAAAABnpqc7AAAAAADArDsAAAAAmhmpOwAAAACaWaY7AAAAAGfmoDsAAAAAmtmgOwAAAAAAgKA7AAAAAM2MnjsAAAAAM3OkOwAAAABnJqI7AAAAAJpZnjsAAAAAmhmeOwAAAADNTJk7AAAAAGemmzsAAAAAAMCiOwAAAABnJqQ7AAAAAJpZojsAAAAAzcygOwAAAAAzs6Q7AAAAAAAAozsAAAAAAICbOwAAA

AAAgKA7AAAAAGcmmzsAAAAAAACbOwAAAABnJpc7AAAAAGdmlDsAAAAAMzOTOwAAAADNzJk7AAAAAGcmnDsAAAAAAECbOwAAAADNDJc7AAAAAM1MnDsAAAAAzcydOwAAAAAAwKA7AAAAAM3MqDsAAAAAZ+atOwAAAADNzKg7AAAAAJqZqDsAAAAAAECgOwAAAABnppw7AAAAAJrZnjsAAAAAmhmdOwAAAADNzJo7AAAAAM1MmjsAAAAAzQybOwAAAAAAgJc7AAAAADNzmjsAAAAAmhmeOwAAAABn5pc7AAAAAM2MmjsAAAAAzcy

aOwAAAAAz85o7AAAAAGfmmTsAAAAAAMCYOwAAAADNjJc7AAAAAACAlTsAAAAAAECVOwAAAAAAgJI7AAAAAM2MlTsAAAAAAECROwAAAACa2Zk7AAAAAJpZmDsAAAAAMzOZOwAAAAAzs5k7AAAAAGdmmjsAAAAAmhmYOwAAAACaWZg7AAAAAAAAljsAAAAAAMCROwAAAABnJps7AAAAADMzmjsAAAAAzcyfOwAAAAAAgKA7AAAAADMzpTsAAAAAM/OZOwAAAACamZk7AAAAAM3MmzsAAAAAAECdOwAAAACa2Z47AAAAAGfmozsA

AAAAM3OjOwAAAACamZ47AAAAADPznjsAAAAAZ2adOwAAAAAzM587AAAAADMznTsAAAAAZ2akOwAAAAAAQJo7AAAAAM3MkjsAAAAAAECVOwAAAADNjJQ7AAAAAJrZlTsAAAAAmtmkOwAAAABnZp87AAAAAABAmzsAAAAAzcyZOwAAAADNjJA7AAAAADMzjDsAAAAAM/OPOwAAAAAz85E7AAAAAM0MjjsAAAAAmpmROwAAAABnZo07AAAAAJpZjzsAAAAAmhmNOwAAAABnppQ7AAAAAJoZlzsAAAAAmtmPOwAAAAAAQJE7AAAAAADAlTs

AAAAAzcyXOwAAAABnppY7AAAAAM2MmzsAAAAAAICaOwAAAACa2Zo7AAAAAJrZlzsAAAAAZyagOwAAAABnpp07AAAAAADAojsAAAAAzYyeOwAAAAAzc5g7AAAAAJrZkjsAAAAAAICZOwAAAAAAwJk7AAAAAM2MmDsAAAAAZ+aeOwAAAABnZpo7AAAAAGcmnDsAAAAAAECaOwAAAACamZ07AAAAADMznTsAAAAAzYyhOwAAAAAzM547AAAAADOzmTsAAAAAAACXOwAAAABnJpc7AAAAAM3MnDsAAAAAZ6ahOwAAAADNDKo7AAAAAJqZ

pDsAAAAAM7OgOwAAAABnJqI7AAAAAGemnDsAAAAAAICfOwAAAACamZo7AAAAAABAlTsAAAAAAACTOwAAAAAzs5M7AAAAAACAkjsAAAAAmpmVOwAAAAAzs5g7AAAAAACApDsAAAAAmlmcOwAAAAAAAJo7AAAAAGdmnDsAAAAAM3OcOwAAAAAAAJ07AAAAAGemoDsAAAAAzQyZOwAAAACa2Z47AAAAAJoZljsAAAAAM7OdOwAAAADNTJ47AAAAADPzoTsAAAAAM7OjOwAAAACamaI7AAAAAAAAojsAAAAAZyabOwAAAAAAAJw7AAAA

AGfmpDsAAAAAmpmnOwAAAAAAAKU7AAAAAGcmnjsAAAAAZ6adOwAAAADNTKI7AAAAAABApDsAAAAAZ6ahOwAAAAAAgKQ7AAAAAM3MoDsAAAAAM/OlOwAAAACamao7AAAAAJpZpzsAAAAAAMCrOwAAAAAzs6w7AAAAAADAqDsAAAAAmlmiOwAAAAAz8547AAAAADOzmzsAAAAAZ6aeOwAAAAAzs6A7AAAAADNzojsAAAAAZ+afOwAAAADNTKI7AAAAAGcmoTsAAAAAzUyfOwAAAADNTJ07AAAAAM2MoTsAAAAAZ+aiOwAAAABnpqA7A

AAAAAAApTsAAAAAM7OlOwAAAACaGaM7AAAAADMzozsAAAAAZ+alOwAAAADNDJ47AAAAAGfmmzsAAAAAM3OeOwAAAAAAgKM7AAAAAGemozsAAAAAMzOuOwAAAADNzKY7AAAAADPzmzsAAAAAAECXOwAAAADNzJ47AAAAAM1MpjsAAAAAM3OrOwAAAAAz87I7AAAAADNzrjsAAAAAzUysOwAAAADNjKg7AAAAADOzpzsAAAAAzUymOwAAAACaWag7AAAAAGcmqjsAAAAAAICoOwAAAADNTKc7AAAAAM0MqzsAAAAAZ+asOwAAAAA

z87I7AAAAAGfmujsAAAAAM3OtOwAAAACaWaY7AAAAAGdmpTsAAAAAZyaiOwAAAADNTKQ7AAAAAM2MqjsAAAAAZ6apOwAAAABn5qg7AAAAADMzqDsAAAAAzUyjOwAAAABnJqM7AAAAAJoZqDsAAAAAzUyoOwAAAABnpp47AAAAAJqZmzsAAAAAAECeOwAAAAAAwJ87AAAAAM1MmDsAAAAAmpmkOwAAAABnpqA7AAAAAM1MnjsAAAAAmlmgOwAAAAAAgKE7AAAAAACApDsAAAAAZyanOwAAAABn5qY7AAAAADPzozsAAAAAmpmlOwA

AAABn5qk7AAAAAJrZrTsAAAAAzcytOwAAAABn5rA7AAAAADMzrjsAAAAAAMCsOwAAAACaGa87AAAAAM3MrjsAAAAAzQyxOwAAAACaWas7AAAAADMzsTsAAAAAZ2axOwAAAAAAgK47AAAAAGfmqDsAAAAAMzOqOwAAAAAAgK47AAAAAM3MsTsAAAAAmtmxOwAAAADNzK07AAAAAGfmsDsAAAAAM3OyOwAAAADNDKs7AAAAAGcmsDsAAAAAM3OxOwAAAAAzc6w7AAAAAGdmqzsAAAAAAICmOwAAAADNjKM7AAAAADNznzsAAAAAzcy

mOwAAAABnJqc7AAAAAJqZpDsAAAAAMzOoOwAAAABnZqo7AAAAAJpZrDsAAAAAM7OxOwAAAABnZrI7AAAAAACAszsAAAAAmhmvOwAAAACaGbg7AAAAAACAuzsAAAAAM/O7OwAAAAAAwLg7AAAAADNzsTsAAAAAAECqOwAAAADNzKQ7AAAAADNzojsAAAAAZ6apOwAAAAAzc647AAAAADNzsDsAAAAAM/OvOwAAAAAAALk7AAAAAAAAvDsAAAAAZ6a2OwAAAACamb07AAAAADPzyTsAAAAAM/O+OwAAAAAAwLc7AAAAAJqZtDsAAAA

AAMCxOwAAAAAAwLE7AAAAAJrZrzsAAAAAZya1OwAAAACa2a47AAAAAABAtDsAAAAAmpmtOwAAAAAAwK87AAAAAGemrjsAAAAAzQyyOwAAAAAzs607AAAAAABAqDsAAAAAzcynOwAAAAAzc6g7AAAAAM1MrDsAAAAAmhmvOwAAAACambc7AAAAAM3MsjsAAAAAmtmyOwAAAAAAwKw7AAAAAJqZqzsAAAAAAMCqOwAAAABn5rA7AAAAAJqZsDsAAAAAmpmxOwAAAADNzLc7AAAAAJrZszsAAAAAAMCvOwAAAADNDK07AAAAAJpZsTsA

AAAAmhm0OwAAAADNjK87AAAAAJqZrDsAAAAAMzOoOwAAAABnJq87AAAAAABAujsAAAAAzQy1OwAAAAAzM7Q7AAAAADOztjsAAAAAAMC0OwAAAACaGbs7AAAAAGfmujsAAAAAzYy8OwAAAABn5ro7AAAAADMzvjsAAAAAM7O+OwAAAAAAwL07AAAAAGfmujsAAAAAZya/OwAAAADNTLY7AAAAAM1MsjsAAAAAzYytOwAAAACaWbE7AAAAAGdmrzsAAAAAzQyvOwAAAACambA7AAAAAJpZsTsAAAAAZ6awOwAAAAAzc7A7AAAAADNzszsA

AAAAZyazOwAAAADNzLc7AAAAAJpZtjsAAAAAAMC2OwAAAADNTLM7AAAAAJqZtzsAAAAAAACzOwAAAADNTLw7AAAAAJrZuTsAAAAAAAC+OwAAAAAAgLk7AAAAAAAAvDsAAAAAAIC1OwAAAADNTLc7AAAAADPztzsAAAAAAIC4OwAAAADNzLo7AAAAADOzvzsAAAAAAIC/OwAAAACaWb47AAAAAGemvDsAAAAAmhnBOwAAAAAzM707AAAAAABAvjsAAAAAzQy9OwAAAACaGbc7AAAAAADAujsAAAAAzQzCOwAAAADNzLo7AAAAAM3MtT

sAAAAAzUyxOwAAAABn5q47AAAAAABAuDsAAAAAZ2a6OwAAAAAAgMA7AAAAAGdmwDsAAAAAmlm2OwAAAADNDLQ7AAAAAM3MuDsAAAAAzUy7OwAAAAAAQMY7AAAAAM0MxTsAAAAAAMDHOwAAAAAzM8k7AAAAAJqZvzsAAAAAMzO/OwAAAAAz88I7AAAAAJpZxzsAAAAAAEDDOwAAAAAzM8c7AAAAAADAtzsAAAAAzcy0OwAAAACambo7AAAAAABAwjsAAAAAZybAOwAAAADNDMA7AAAAAM0MvTsAAAAAmtm8OwAAAABnZsA7AA

AAADPzvzsAAAAAZ6bGOwAAAACaWbo7AAAAADNzuzsAAAAAM/O8OwAAAAAz88M7AAAAAJoZwzsAAAAAzczJOwAAAABnZsI7AAAAAM2MvzsAAAAAmtnBOwAAAAAzs8E7AAAAADNzwDsAAAAAM7PCOwAAAAAAAMs7AAAAAM1MxTsAAAAAzUzEOwAAAAAAwLs7AAAAAGcmwDsAAAAAM3PBOwAAAAAz88o7AAAAAM1MxzsAAAAAmhm9OwAAAABnJro7AAAAADMzvTsAAAAAAAC5OwAAAADNTMA7AAAAAAAAxzsAAAAAzUzCOwAAAAD

NDMU7AAAAAGcmxzsAAAAAM7PFOwAAAAAzs8I7AAAAAGdmyDsAAAAAzYzFOwAAAAAAQMY7AAAAAJoZxzsAAAAAZ6a/OwAAAAAz88E7AAAAAM3MxDsAAAAAZ2bGOwAAAAAzM8I7AAAAAJqZyDsAAAAAM/PMOwAAAADNTNA7AAAAAABA0DsAAAAAZ6bUOwAAAACamdA7AAAAAM1MzTsAAAAAmpnLOwAAAABn5r87AAAAAJoZvTsAAAAAAADEOwAAAAAAgM07AAAAAM3MwDsAAAAAzczAOwAAAAAAgLw7AAAAAADAwzsAAAAAZ6bA

OwAAAADNDM47AAAAAM0MwjsAAAAAzUzBOwAAAAAz8707AAAAAGfmxjsAAAAAZ+bGOwAAAAAz88E7AAAAAGdmxTsAAAAAmhnBOwAAAABn5r87AAAAAGfmwTsAAAAAZ6bCOwAAAADNTMs7AAAAAAAA0TsAAAAAmpnOOwAAAABn5sk7AAAAAJoZzjsAAAAAZybHOwAAAABnJs07AAAAAGdm0zsAAAAAMzPSOwAAAADNDM07AAAAAJrZyzsAAAAAM/PQOwAAAAAAgMw7AAAAAADA1DsAAAAAMzPVOwAAAABnZs87AAAAAGfmyzsAAA

AAAEDKOwAAAACa2cc7AAAAADPzxjsAAAAAZ6bOOwAAAAAzc887AAAAAAAAyTsAAAAAZ2bROwAAAACamdc7AAAAADMz2zsAAAAAMzPZOwAAAADNTN07AAAAADNz0zsAAAAAAADaOwAAAACamdE7AAAAADOz0TsAAAAAmpnPOwAAAACa2dQ7AAAAAM2M1zsAAAAAzYzXOwAAAAAzc9w7AAAAAM2M2zsAAAAAmtnYOwAAAAAAgNA7AAAAAM1M2jsAAAAAAMDTOwAAAAAzc9g7AAAAAJpZ1jsAAAAAmtnUOwAAAABnZsI7AAAAADPzvz

sAAAAAM/PBOwAAAAAz8707AAAAAM3MvzsAAAAAAMDJOwAAAAAz8807AAAAAGcmzzsAAAAAM3PVOwAAAAAAANo7AAAAAGfm1TsAAAAAzczXOwAAAAAAwNA7AAAAAGdm1zsAAAAAAADaOwAAAAAzc987AAAAAJrZ1zsAAAAAmlnYOwAAAABnptI7AAAAAGem1TsAAAAAmtnUOwAAAABnpts7AAAAAABA0zsAAAAAM/PJOwAAAACaWcU7AAAAAGemzTsAAAAAmpnCOwAAAAAAAM47AAAAAJrZ1TsAAAAAZ2bUOwAAAAAAANY7AAAAA

M0M1jsAAAAAZ2bdOwAAAACamd07AAAAAM2M5TsAAAAAzUzfOwAAAAAzc+Q7AAAAAGfm3TsAAAAAM/PjOwAAAAAzM9w7AAAAAGem5TsAAAAAM/PcOwAAAABnJuA7AAAAAM1M2zsAAAAAZ6bWOwAAAAAAANI7AAAAAGcm2TsAAAAAM/PfOwAAAABnZuE7AAAAAM1M5DsAAAAAzUzjOwAAAABnZuA7AAAAAJqZ2jsAAAAAmlnhOwAAAAAAAOQ7AAAAAJoZ2zsAAAAAMzPUOwAAAADNzNI7AAAAAJrZ1TsAAAAAmtnTOwAAAADNzNs7AA

AAAJrZ1jsAAAAAzczdOwAAAABnJtc7AAAAAABA4TsAAAAAZ6beOwAAAADNjOA7AAAAAGdm3TsAAAAAMzPYOwAAAAAzc9M7AAAAAABA3TsAAAAAmtnjOwAAAAAzc+Y7AAAAAM1M6TsAAAAAzYzjOwAAAABn5ts7AAAAAGcm3jsAAAAAmlnlOwAAAAAzM+c7AAAAAM1M5jsAAAAAmpnaOwAAAAAAwNg7AAAAAM0M2TsAAAAAzYzVOwAAAAAzM9k7AAAAAAAA2TsAAAAAM/PgOwAAAABnZto7AAAAADPz4TsAAAAAAIDdOwAAAABn5tY7AAA

AAM3M1zsAAAAAzczgOwAAAACaWeA7AAAAAJrZ3TsAAAAAzQzfOwAAAABnJuA7AAAAAJrZ3zsAAAAAmhnhOwAAAACaGe87AAAAADPz5DsAAAAAAIDbOwAAAADNjN87AAAAAGem3jsAAAAAZybdOwAAAADNjN87AAAAAM3M6DsAAAAAAEDiOwAAAACa2eI7AAAAAGfm2TsAAAAAzczVOwAAAAAzM9Q7AAAAADMz3TsAAAAAZ6bbOwAAAACaGd87AAAAAACA3TsAAAAAZ2blOwAAAADNDN47AAAAAM0M3zsAAAAAMzPbOwAAAAAzs947A

AAAADMz3jsAAAAAmlnhOwAAAAAzc+Q7AAAAAGdm6jsAAAAAmlnvOwAAAAAAgO07AAAAAABA6zsAAAAAZ2bsOwAAAABnpus7AAAAADMz6jsAAAAAmln0OwAAAABnZvI7AAAAAM2M7jsAAAAAZ6byOwAAAACa2eU7AAAAADPz3jsAAAAAAIDkOwAAAAAzc+o7AAAAADPz4DsAAAAAzczeOwAAAAAAAOA7AAAAAJqZ4zsAAAAAMzPmOwAAAAAzc+U7AAAAAGem4jsAAAAAmpneOwAAAABnJt47AAAAADPz3zsAAAAAAIDiOwAAAAAzc907AAAA

AJrZ5zsAAAAAZ2bhOwAAAADNTOE7AAAAADPz5zsAAAAAAEDsOwAAAABnZuk7AAAAAADA+jsAAAAAzYz/OwAAAADNDPY7AAAAADMz9TsAAAAAzUz3OwAAAACa2fk7AAAAAJoZ/jsAAAAAM3P+OwAAAABn5vc7AAAAAGfm6zsAAAAAAIDjOwAAAACaWeg7AAAAAJqZ6zsAAAAAzQzrOwAAAAAz8/A7AAAAAABA6zsAAAAAmhnpOwAAAADNTOg7AAAAAGem5zsAAAAAzQztOwAAAAAzc/A7AAAAAAAA7jsAAAAAmtnxOwAAAABnpu47AAAAAJo

Z7zsAAAAAmln3OwAAAAAzM/07AAAAAJrZ/TsAAAAAZ2b4OwAAAABn5vM7AAAAADNz8zsAAAAAM7P9OwAAAADNTPo7AAAAAADA+DsAAAAAAEDyOwAAAAAAQPQ7AAAAAADA8jsAAAAAZ6b3OwAAAACa2fQ7AAAAAGfm7DsAAAAAzYzwOwAAAACaGfE7AAAAAJpZ7DsAAAAAzYzoOwAAAADNjPE7AAAAADMz9zsAAAAAzcz3OwAAAAAAQPA7AAAAAM2M7DsAAAAAAIDyOwAAAACaGfk7AAAAAAAA9TsAAAAAzUz3OwAAAAAAwPw7AAAA

AGdm9jsAAAAAzczxOwAAAAAz8/Y7AAAAAADA7zsAAAAAAMD4OwAAAACaWf47AAAAAADA+DsAAAAAZ6bzOwAAAABnpvs7AAAAADPz9zsAAAAAzQz6OwAAAABn5v07AAAAAGdm+zsAAAAAzcz6OwAAAACamf87AAAAAM3M8zsAAAAAmlnzOwAAAAAzc/k7AAAAAM2M+zsAAAAAAID7OwAAAADNjPw7AAAAAACA9jsAAAAAZ2b0OwAAAAAz8/M7AAAAAJpZ9TsAAAAAAAD3OwAAAAAzs/Q7AAAAAM3M8DsAAAAAmpnzOwAAAACaWfY7AAAA

AJrZ+TsAAAAAAGABPAAAAABnpv87AAAAAM0M/zsAAAAAzcz5OwAAAAAAQPc7AAAAAGem/zsAAAAAAGABPAAAAACamfo7AAAAAM3M8jsAAAAAZybvOwAAAABnpvY7AAAAAM3M8zsAAAAAAED4OwAAAAAzs/87AAAAAGdGADwAAAAAAID3OwAAAAAzc/47AAAAAAAABDwAAAAAzWwAPAAAAACaGQE8AAAAAM2M/TsAAAAAAED8OwAAAAAAwP47AAAAAM1M+TsAAAAAmln5OwAAAAAzM/Y7AAAAAGemATwAAAAAMzMCPAAAAADNz

P47AAAAAM0sADwAAAAAzewCPAAAAAAzMwE8AAAAAJqZATwAAAAAMxMBPAAAAADNTPw7AAAAAM2M+TsAAAAAmln/OwAAAAAAAP87AAAAAADAATwAAAAAAGAEPAAAAADNTAE8AAAAAM2M+jsAAAAAM/P8OwAAAADNTPw7AAAAAGfm+TsAAAAAmlkCPAAAAACa2QE8AAAAAGem/DsAAAAAmpn/OwAAAABnhgE8AAAAAM0M/DsAAAAAZ2YAPAAAAADNDAI8AAAAAM0M+jsAAAAAM7P8OwAAAAAz8wA8AAAAAM3MATwAAAAAM9M

DPAAAAABnpgY8AAAAAGdmBTwAAAAAZwYCPAAAAAAzEwI8AAAAAM2MADwAAAAAAGAAPAAAAABn5vw7AAAAAM0sAjwAAAAAzcwAPAAAAAAzs/07AAAAAGdm/DsAAAAAzSwAPAAAAACaWf87AAAAAJoZ/zsAAAAAMzMAPAAAAABnJv87AAAAADMz9zsAAAAAAED5OwAAAAAzs/07AAAAAGcmADwAAAAAZ4YBPAAAAACaGf07AAAAAM3M+zsAAAAAmln4OwAAAADNTAA8AAAAAJrZ/DsAAAAAmpkCPAAAAADNzP87AAAAAACA/zsAAAA

Amln4OwAAAAAzs/U7AAAAAJoZ/jsAAAAAzQz9OwAAAABnpgA8AAAAAABA9zsAAAAAM3P/OwAAAAAAQP87AAAAAM1sADwAAAAAZ4YBPAAAAACa2QU8AAAAADMTCTwAAAAAZyYHPAAAAADNrAI8AAAAAGcmATwAAAAAmlkAPAAAAABnpgA8AAAAADNTAjwAAAAAZyb/OwAAAAAzs/07AAAAAGdmAzwAAAAAM7MDPAAAAABnZgE8AAAAADOzAzwAAAAAZ2YDPAAAAACaeQA8AAAAADPTADwAAAAAAEAAPAAAAAAzswA8AAAAADOTA

TwAAAAAZ8YHPAAAAAAz8wU8AAAAAJqZCDwAAAAAmrkMPAAAAAAAoAw8AAAAAGemCzwAAAAAmrkNPAAAAAAzcwk8AAAAADMTCDwAAAAAmvkHPAAAAADNzAg8AAAAADPTBTwAAAAAmvkFPAAAAAAAIAU8AAAAAACABDwAAAAAZyYEPAAAAAAzEwU8AAAAAJr5CDwAAAAAzYwGPAAAAAAA4Ac8AAAAAABgDDwAAAAAM5MNPAAAAAAAQAs8AAAAAJo5CzwAAAAAZ8YJPAAAAABnpgc8AAAAAJo5CTwAAAAAM7MJPAAAAACauQY

8AAAAADMzDDwAAAAAmtkNPAAAAACamQw8AAAAADOzDjwAAAAAzYwQPAAAAAAzEww8AAAAAJpZCTwAAAAAM7MNPAAAAABnBg48AAAAAGcmDDwAAAAAmhkPPAAAAAAAYAs8AAAAADMTCjwAAAAAmvkHPAAAAACaGQc8AAAAAJrZBzwAAAAAZ0YLPAAAAACaWQo8AAAAADNTBzwAAAAAmnkJPAAAAABnpgc8AAAAAGcmBjwAAAAAmpkJPAAAAACaWQw8AAAAAACgCzwAAAAAAGAKPAAAAAAzkwo8AAAAAM3MCzwAAAAAZwYI

PAAAAADN7Ao8AAAAAACACTwAAAAAmvkGPAAAAACamQY8AAAAAABgBTwAAAAAM7MEPAAAAADNzAg8AAAAADOzDDwAAAAAzYwLPAAAAABnhgo8AAAAAM1MCjwAAAAAM5MJPAAAAADNLAo8AAAAAAAgDTwAAAAAmrkOPAAAAADNzAw8AAAAAJqZCzwAAAAAzawMPAAAAADNjA48AAAAADNzDDwAAAAAzWwQPAAAAAAzMw48AAAAAJq5DDwAAAAAAOAMPAAAAABnxhA8AAAAADNzEDwAAAAAMxMNPAAAAAAAQA08AAAAAD

PzCTwAAAAAZwYKPAAAAABnRgw8AAAAAJoZCzwAAAAAMzMMPAAAAACa+Q88AAAAAJp5EDwAAAAAAOAPPAAAAACamQ48AAAAAJpZEjwAAAAAM9MQPAAAAAAAgBM8AAAAAJpZEzwAAAAAmtkMPAAAAADNTBE8AAAAAGfmDzwAAAAAzSwQPAAAAADNDBQ8AAAAAJq5ETwAAAAAZyYRPAAAAAAAYBE8AAAAAGcmDzwAAAAAmnkOPAAAAADNTA48AAAAAM1MDDwAAAAAZyYQPAAAAABnhg88AAAAAGeGDTwAAAAAzQwMPAAA

AACaeQk8AAAAAAAgDjwAAAAAAEASPAAAAAAz0w48AAAAAJrZDjwAAAAAZwYQPAAAAAAAAA88AAAAAM2sDTwAAAAAM7MSPAAAAAAAwA08AAAAAAAAEjwAAAAAmnkSPAAAAAAzExQ8AAAAAM3MFDwAAAAAmpkQPAAAAACaWRM8AAAAAJo5ETwAAAAAZ+YQPAAAAAAzkxQ8AAAAAAAAFjwAAAAAZwYOPAAAAAAAQBk8AAAAAJr5GDwAAAAAzawWPAAAAAAAIBc8AAAAAAAAEzwAAAAAZ8YRPAAAAAAAABs8AAAAAGdmGjwAAA

AAZ+YWPAAAAADN7BQ8AAAAAJrZFzwAAAAAmtkVPAAAAAAzMxo8AAAAAACAGzwAAAAAAEAYPAAAAACamRM8AAAAAAAgDzwAAAAAmjkVPAAAAAAAgBo8AAAAAM3MGjwAAAAAZyYdPAAAAAAAABo8AAAAAGcGEzwAAAAAzSwTPAAAAAAzcxU8AAAAAM0MFjwAAAAAZ2YbPAAAAACauRM8AAAAAGfGEDwAAAAAzQwTPAAAAABn5hE8AAAAADNzETwAAAAAZ2YWPAAAAACa2RI8AAAAAJrZFTwAAAAAZwYXPAAAAAAAoBg8AAAAA

GcGGDwAAAAAZ2YQPAAAAAAz8xI8AAAAAJqZFDwAAAAAzSwVPAAAAAAz8xI8AAAAAAAgEjwAAAAAzcwNPAAAAAAzExY8AAAAADPTFTwAAAAAM9MUPAAAAAAAgBU8AAAAAJr5ETwAAAAAmpkXPAAAAADNjBk8AAAAAGdGHjwAAAAAACAePAAAAABnZhk8AAAAAJpZEzwAAAAAZ6YXPAAAAADN7BY8AAAAAJq5FzwAAAAAAGAaPAAAAADNrBI8AAAAAAAgFjwAAAAAzawUPAAAAADNLBM8AAAAAM2sFDwAAAAAzewYPAAAAAAAYBE8

AAAAAAAgFDwAAAAAAGAYPAAAAAAz8xo8AAAAAJoZHDwAAAAAZyYaPAAAAABnphc8AAAAADOTDzwAAAAAzewSPAAAAADN7BQ8AAAAAJqZFTwAAAAAzSwVPAAAAAAAIBg8AAAAADNzFTwAAAAAM5MXPAAAAACamRc8AAAAAAAgFjwAAAAAmtkXPAAAAADNzBc8AAAAAM3sFzwAAAAAAEARPAAAAAAzMxk8AAAAAM1sHDwAAAAAM7MdPAAAAAAz0x08AAAAAGemHjwAAAAAAAAXPAAAAABnhhU8AAAAAJo5FzwAAAAAM9MYPAAA

AABnRhU8AAAAAM2MGDwAAAAAmnkbPAAAAAAzMxI8AAAAAJq5GDwAAAAAZ8YaPAAAAACa+R48AAAAAGeGITwAAAAAzawmPAAAAADNzB88AAAAADOzHjwAAAAAAGAdPAAAAACa+Ro8AAAAAJr5HDwAAAAAZ0YVPAAAAABnphg8AAAAAAAgFjwAAAAAM3MYPAAAAADNDBc8AAAAAADgGjwAAAAAZ+YWPAAAAACaOSI8AAAAAABgIjwAAAAAAMAiPAAAAACa2SA8AAAAAGdmIjwAAAAAmjkbPAAAAABnBho8AAAAADNTHjwAAAAAmvk

aPAAAAABnRhw8AAAAAJqZHTwAAAAAmtkVPAAAAABnxhw8AAAAAJoZIzwAAAAAM1McPAAAAAAzUxo8AAAAAJp5HDwAAAAAmrkWPAAAAADNjB08AAAAAJq5IDwAAAAAzYwiPAAAAAAAgCA8AAAAADOTGTwAAAAAzcwgPAAAAAAAACQ8AAAAAGcGHzwAAAAAM7MfPAAAAABnhiA8AAAAAJq5FzwAAAAAmtkbPAAAAAAAQBw8AAAAAJo5HDwAAAAAMxMePAAAAADN7Bs8AAAAAACgFjwAAAAAmrkXPAAAAACamRk8AAAAADPzGTwAAA

AAAAAcPAAAAABnJhc8AAAAAJpZHjwAAAAAZyYhPAAAAADN7B88AAAAADOTGzwAAAAAzSwaPAAAAAAAABk8AAAAAGdGHzwAAAAAmtkbPAAAAAAAgBw8AAAAAGfmHjwAAAAAM/MbPAAAAACaGRk8AAAAAGfGIjwAAAAAmlkfPAAAAAAzsx48AAAAAM0MHTwAAAAAAAAfPAAAAAAz0xc8AAAAAJq5HTwAAAAAAEAdPAAAAABnRhs8AAAAADPTGTwAAAAAzUwdPAAAAACauRY8AAAAAJoZHTwAAAAAMxMjPAAAAADN7B88AAAAAABAHT

wAAAAAzSwfPAAAAABnRhU8AAAAAAAAFzwAAAAAACAfPAAAAAAzMyI8AAAAAACAIjwAAAAAzQwgPAAAAAAAwBg8AAAAAM0MHDwAAAAAzewePAAAAAAAACA8AAAAAM0MHjwAAAAAZwYePAAAAABnJh08AAAAAM1sFzwAAAAAZ8YdPAAAAADNzBw8AAAAAACgIzwAAAAAzQwjPAAAAABnxiI8AAAAAM1MHTwAAAAAzUwgPAAAAACaWSI8AAAAAABgIzwAAAAAZ4YfPAAAAADNLCE8AAAAADNzITwAAAAAzSwnPAAAAAAAACU8AAAAA

ABAJDwAAAAAAEAhPAAAAADNzCA8AAAAAGcmHTwAAAAAzQwcPAAAAADNDBw8AAAAAM0MHDwAAAAAZ+YiPAAAAABnBh88AAAAAJpZFDwAAAAAAOAaPAAAAAAzExw8AAAAADMTHTwAAAAAMxMgPAAAAABnBiI8AAAAAGcmGTwAAAAAzUwiPAAAAACaWR88AAAAADPTIzwAAAAAAMAkPAAAAACaGSU8AAAAAM3MHTwAAAAAZ4YiPAAAAAAzcyI8AAAAAM3MITwAAAAAAOAjPAAAAAAzcyM8AAAAAJqZJTwAAAAAzYwkPAAAAAAz

EyE8AAAAAJo5IzwAAAAAMxMhPAAAAAAzsyE8AAAAAGcGJzwAAAAAzQwnPAAAAACaOSM8AAAAAADgJzwAAAAAzQwlPAAAAAAzUyg8AAAAADNzKTwAAAAAM/MmPAAAAAAz0yM8AAAAAACgIjwAAAAAzWwhPAAAAACaOSI8AAAAADOzITwAAAAAM3MlPAAAAAAAQCM8AAAAAGdmFzwAAAAAzcwdPAAAAABnZh48AAAAAGdmHTwAAAAAzUwiPAAAAAAAgCU8AAAAAM0MITwAAAAAzawjPAAAAAAAwCM8AAAAAM1MJjwAAAAAzawpPA

AAAABnxis8AAAAAJo5JjwAAAAAzcwiPAAAAADNbCY8AAAAAM3sJzwAAAAAZ+YpPAAAAACa2Ss8AAAAADPTKTwAAAAAZ+YlPAAAAADNjCc8AAAAAM2MJzwAAAAAAAAmPAAAAADN7CY8AAAAADOTKTwAAAAAM/MoPAAAAACaeSc8AAAAAM3MJzwAAAAAzcwnPAAAAAAzsyM8AAAAAAAAJDwAAAAAM9MiPAAAAACaOSA8AAAAAABAITwAAAAAZyYjPAAAAADNbCY8AAAAAM0MJjwAAAAAmjkuPAAAAABnxic8AAAAADPTIzwAAAAAzcwm

PAAAAABnxig8AAAAADNzKTwAAAAAmpkrPAAAAACa+Sw8AAAAAM2sLTwAAAAAmlksPAAAAAAAADI8AAAAAABANjwAAAAAMzM+PAAAAABnJk48AAAAAAAgXzwAAAAAM1N5PAAAAACauZA8AAAAAJqpqTwAAAAAAGDCPAAAAACaKeI8AAAAAGdm/zwAAAAAMysQPQAAAACaESc9AAAAADMrRT0AAAAAzexnPQAAAACawYY9AAAAAAD0mT0AAAAAM4+yPQAAAADNaM49AAAAAM0k9T0AAAAAM88UPgAAAACadzM+AAAAAM1GVD4AAA

AAmnF2PgAAAAAzXZE+AAAAAADtsj4AAAAAZ8/dPgAAAAAaVQk/AAAAADOcKD8AAAAATb9KPwAAAACawW8/AAAAAAD/fz8AAAAAAP9/PwAAAAAA/38/AAAAAAD/fz8AAAAAAP9/PwAAAAAA/38/AAAAAAD/fz8AAAAAAP9/PwAAAAAA/38/AAAAAAD/fz8AAAAAAP9/PwAAAAAA/38/AAAAAAD/fz8AAAAAAP9/PwAAAAAA/38/AAAAAAD/fz8AAAAAAP9/PwAAAAAA/38/AAAAAAD/fz8AAAAAAP9/PwAAAAAA/38/AAAAAAD/fz8AAAAAAP9/PwAAAAAA/

38/AAAAAAD/fz8AAAAAAP9/PwAAAAAA/38/AAAAAAD/fz8AAAAAAP9/PwAAAAAA/38/AAAAAAD/fz8AAAAAAP9/PwAAAAAA/38/AAAAAAD/fz8AAAAAAP9/PwAAAAAA/38/AAAAAAD/fz8AAAAAAP9/PwAAAAAA/38/AAAAAAD/fz8AAAAAAP9/PwAAAAAA/38/AAAAAAD/fz8AAAAAAP9/PwAAAAAA/38/AAAAAAD/fz8AAAAAAP9/PwAAAAAA/38/AAAAAAD/fz8AAAAAAP9/PwAAAAAA/38/AAAAAAD/fz8AAAAAAP9/PwAAAAAA/38/AAAAAAD/fz8AAAAAAP

ADOzXDwAAAAAACBePAAAAABnxlo8AAAAAACgVDwAAAAAzQxRPAAAAACaWU88AAAAAM3MUDwAAAAAACBVPAAAAABnxlc8AAAAAJrZVDwAAAAAmhlVPAAAAAAAQFU8AAAAAM0sVzwAAAAAmllZPAAAAAAzU1k8AAAAAACgVjwAAAAAZ+ZXPAAAAAAz81k8AAAAAJrZWTwAAAAAZwZZPAAAAABnRlg8AAAAAM0MWDwAAAAAmllTPAAAAABnxk48AAAAAGfmTjwAAAAA 

The remaining 5% is 95% of the work! 



3. Solutions 

• Short term solution: 

• Maintain instrument workstation 

images 

• Conversion of proprietary data to 

technology neutral format 

 

 

• Long term solution:   

• Support industry standards for data  

• ASTM AnIML committee   

 

 

 

TNF 

Data 


