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AnIML – a New Home for Old Standards 

JCAMP-DX 

GAML 



 AnIML Hybrids (LC-UV-ELS-MS) 

Sample 
Alteration 

 
Separations 
   chromatography 
  
Chemistry 
     post-column 
addition 
    reaction kinetics 
 
à new samples 

Sample 
Measurement 

 
Detection 
    spectroscopy 
    UV, IR, MS, NMR 
    point-detection 
    pH, density 
 

à data 

Data 
Processing 

 
Single Trace 
    noise filtering 
    smoothing 
    peak finding 
 
Multiple Runs 
     quantitation 
 
à new data 



Hierarchical vs. Referenced 
Relationships 

  Hierarchical (one parent only) 

  key\keyref (multiple parents possible) 

xml 

xsd 
(schema) 



What Do XML Schema Do? 

  Controls syntax -- structure, relationships, constraints, 
and terminology for XML files  

  Used to validate XML documents 
  The complex rules governing schema are difficult to 

understand.  
  Hierarchical XML limits ability to model data 

relationships; a child can have only one parent in a 
hierarchical tree.  This is resolved in schema by 
introduction of key, keyref (foreign key constraints).  



>90% of AnIML Data Looks Like This 

M/PCOwAAAABn5rc7AAAAAM3MvjsAAAAAmtnHOwAAAADNDMU7AAAAAAAAxDsAAAAAmtnCOwAAAAAAAME7AAAAAJpZyDsAAAAAM7PHOwAAAABnJs07AAAAAJrZwzsAAAAAzYzAOwAAAADNDMA7AAAAAM1MuzsAAAAAZ
+bAOwAAAAAz88c7AAAAAADAyDsAAAAAzQzEOwAAAAAzc8E7AAAAADNzyjsAAAAAAEDROwAAAAAzc847AAAAAM0M1TsAAAAAmpnIOwAAAACa2cA7AAAAAM2MxzsAAAAAzQzHOwAAAABnJsU7AAAAAADAxjsAAAAAmpnGOwAAAACa2cg7AAAAADMzxDsAAAAAZya+OwAAAACa2b47AAAAAJpZvDsAAAAAZ+bEOwAAAAAzc8U7AAAAAM1MvjsAAAAAM3O5OwAAAABnpr07AAAAAADAvDsAAAAAMzO
+OwAAAADNjMk7AAAAAGemvTsAAAAAM7O4OwAAAADNDLo7AAAAAABAuzsAAAAAZ+bAOwAAAAAzM8Q7AAAAAACAvzsAAAAAmhm/OwAAAADNDL87AAAAAGfmwTsAAAAAMzPEOwAAAABnpsw7AAAAAGemzjsAAAAAAIDDOwAAAAAzM8M7AAAAAM1MyTsAAAAAAIDJOwAAAAAAAMs7AAAAAGcmxzsAAAAAAIC9OwAAAAAzc7k7AAAAAADAszsAAAAAzYzAOwAAAAAAwLc7AAAAAJqZujsAAAAAM/
O8OwAAAADNDLw7AAAAAADAuTsAAAAAZ+a7OwAAAADNjLw7AAAAADPzvjsAAAAAZ2bFOwAAAADNjMI7AAAAAACAuzsAAAAAMzO+OwAAAABn5rc7AAAAAGemsjsAAAAAzUyxOwAAAADNjLo7AAAAAABAtzsAAAAAmpm7OwAAAAAAwLk7AAAAADOzvzsAAAAAAMDAOwAAAAAAQMs7AAAAAM3MxjsAAAAAZ2a6OwAAAADNjLw7AAAAADMzvjsAAAAAM3O+OwAAAAAAQMI7AAAAAJrZxDsAAAAAM/
O0OwAAAAAAwLU7AAAAAJpZszsAAAAAzQyzOwAAAAAz87M7AAAAAGcmvzsAAAAAmhm2OwAAAABn5rM7AAAAADOzszsAAAAAM/O6OwAAAABnprg7AAAAAGcmvTsAAAAAmtm+OwAAAABnprc7AAAAAM0MtzsAAAAAmlm0OwAAAADNzLU7AAAAAJpZvDsAAAAAzYy/
OwAAAABnZsE7AAAAAGfmuzsAAAAAzQy7OwAAAACa2bk7AAAAADMztDsAAAAAmtm2OwAAAAAAALw7AAAAAM0MvzsAAAAAZ2a4OwAAAABn5rQ7AAAAAM0MuTsAAAAAM3O1OwAAAAAzM7g7AAAAAGemrzsAAAAAzYysOwAAAABnpq47AAAAADMzuDsAAAAAAAC8OwAAAAAAgLs7AAAAAAAAtTsAAAAAmlm1OwAAAAAAgLg7AAAAAJqZszsAAAAAzcy2OwAAAABnprQ7AAAAAGdmwTsAAAAAAIC7OwAAAABnprQ7AAAAAJpZsjsAAAAAM
7O0OwAAAAAAALM7AAAAAAAAtTsAAAAAmlm+OwAAAABnZrs7AAAAAABAvDsAAAAAZ+a9OwAAAAAz87c7AAAAAM2MsTsAAAAAmhm2OwAAAAAz87c7AAAAAGfmrjsAAAAAM/OwOwAAAACaWbI7AAAAAM2MsDsAAAAAM/
O3OwAAAAAAwL07AAAAAGcmuDsAAAAAzcywOwAAAABnprc7AAAAAABAtDsAAAAAAECwOwAAAACaGbk7AAAAAAAAwDsAAAAAmpm7OwAAAAAz87w7AAAAAJpZtDsAAAAAZ2a1OwAAAAAAgLw7AAAAAJqZwTsAAAAAAIC5OwAAAAAzc7Q7AAAAAJpZtjsAAAAAMzOtOwAAAACa2a87AAAAADNzujsAAAAAZ2a7OwAAAACa2bY7AAAAAM2MtjsAAAAAAACyOwAAAAAzs6o7AAAAAGemsDsAAAAAmtmxOwAAAABnJrI7AAAAAJpZqzsAAAAAZ
+azOwAAAACambc7AAAAAJqZvDsAAAAAzYy7OwAAAABnprA7AAAAAM3MrDsAAAAAZyatOwAAAAAzM7Q7AAAAAM0MsjsAAAAAAMC2OwAAAABnprs7AAAAAJoZuTsAAAAAAAC2OwAAAADNzLQ7AAAAAGdmsTsAAAAAM/OvOwAAAACambs7AAAAADPzvzsAAAAAzcy5OwAAAAAzs7g7AAAAAJrZuTsAAAAAmlm2OwAAAAAz8747AAAAAABAwDsAAAAAM/
O4OwAAAAAAQLA7AAAAAACAsjsAAAAAzUyyOwAAAAAzc7U7AAAAAAAAvDsAAAAAmtm2OwAAAAAzc7A7AAAAAJqZsjsAAAAAAIC2OwAAAACaGbY7AAAAADOztjsAAAAAAAC4OwAAAACaGbY7AAAAAJoZsTsAAAAAZ2awOwAAAABnpqw7AAAAAAAAqzsAAAAAzQyvOwAAAACambE7AAAAAJpZtTsAAAAAAMCyOwAAAACaWbU7AAAAAADAuzsAAAAAmlm9OwAAAAAz87c7AAAAAJrZtzsAAAAAM7OuOwAAAAAz87E7AAAAAJqZsTsAAAAA
M7OwOwAAAAAAgLc7AAAAAABAuDsAAAAAM/O3OwAAAABnprI7AAAAAM1MtTsAAAAAM3O5OwAAAABnJrg7AAAAADPzujsAAAAAAEC4OwAAAACambc7AAAAAABAuDsAAAAAZ
+a2OwAAAACambM7AAAAAJpZuTsAAAAAZyavOwAAAAAz87A7AAAAADNztDsAAAAAZ2azOwAAAAAAALQ7AAAAAJoZvjsAAAAAzYy7OwAAAADNjLc7AAAAAM0MvTsAAAAAzcy4OwAAAABnZrQ7AAAAAM3MtDsAAAAAAEC8OwAAAAAz87A7AAAAAM3MrzsAAAAAmhmwOwAAAAAAQLA7AAAAAM3MsTsAAAAAM7O3OwAAAABnZrc7AAAAADMzrzsAAAAAMzOwOwAAAABn5rA7AAAAADOzrjsAAAAAAACwOwAAAADNDLI7AAAAAM1MsDsAA
AAAZyavOwAAAABnprM7AAAAAM1MsDsAAAAAAIC0OwAAAAAzs7g7AAAAAGemuTsAAAAAAECyOwAAAADNzK87AAAAAM3MqzsAAAAAzQytOwAAAAAAgLA7AAAAAM0MtzsAAAAAAICxOwAAAACambU7AAAAAGcmtDsAAAAAZ2a0OwAAAADNDLA7AAAAADPztDsAAAAAZ
+azOwAAAAAAQK87AAAAADPzszsAAAAAZyazOwAAAACambM7AAAAAGfmsjsAAAAAAEC7OwAAAADNDLY7AAAAAM1MtjsAAAAAzUyxOwAAAABnpq47AAAAAM2MsDsAAAAAZ+asOwAAAADNTLE7AAAAAGdmsjsAAAAAMzO0OwAAAABnJq47AAAAAGemtDsAAAAAAEC1OwAAAABnZrg7AAAAAM3MrzsAAAAAM3OkOwAAAABn5qI7AAAAADPzpDsAAAAAM/
OqOwAAAAAAwK47AAAAAM0MuDsAAAAAzcyzOwAAAAAAgLU7AAAAAACAsDsAAAAAM3OsOwAAAACaWbI7AAAAAACAuDsAAAAAM3O7OwAAAAAAwLg7AAAAADOztTsAAAAAzYyvOwAAAACaWao7AAAAAJqZsjsAAAAAAEC2OwAAAAAzc7A7AAAAAJpZtDsAAAAAmhmuOwAAAAAAgLE7AAAAAJoZsTsAAAAAmhmzOwAAAAAAwKw7AAAAADOzrjsAAAAAzYyvOwAAAADNTLU7AAAAADPztzsAAAAAmpm8OwAAAAAAAMA7AAAAAM1MtTsA
AAAAzUysOwAAAAAz8687AAAAAJrZrzsAAAAAZ6anOwAAAAAAwK47AAAAAACAqzsAAAAAZ+aoOwAAAAAAwKk7AAAAAM2MrTsAAAAAzQy3OwAAAAAAQLc7AAAAAGcmvDsAAAAAmhm2OwAAAACaWaY7AAAAAGemojsAAAAAZ2aiOwAAAADNTKE7AAAAAGdmpTsAAAAAmtmdOwAAAACaGaY7AAAAAABAsTsAAAAAZ
+ayOwAAAAAAQLU7AAAAAAAAvTsAAAAAmlm8OwAAAAAAQLM7AAAAAJrZqDsAAAAAzQymOwAAAACaWag7AAAAAJpZqDsAAAAAZ6auOwAAAADNTKk7AAAAADMzqTsAAAAAZ2aqOwAAAAAAAK87AAAAADOzqzsAAAAAZ6a5OwAAAADNDLY7AAAAADNzrDsAAAAAMzOsOwAAAABnprc7AAAAADNzrTsAAAAAmhmsOwAAAABn5q47AAAAADPzqDsAAAAAZ
+amOwAAAABnpqg7AAAAAABApjsAAAAAM3OjOwAAAADNDKY7AAAAAAAAqzsAAAAAZ6atOwAAAAAzs647AAAAAAAAqzsAAAAAZ+arOwAAAAAzc7E7AAAAAJoZrjsAAAAAMzOnOwAAAACamaQ7AAAAAGcmpjsAAAAAM7OhOwAAAABnJqQ7AAAAAGfmpjsAAAAAZyarOwAAAAAzs6s7AAAAAGemqTsAAAAAAACoOwAAAABnpqg7AAAAAM2MoTsAAAAAZ2aoOwAAAACamac7AAAAAJqZojsAAAAAZ
+afOwAAAADNTKA7AAAAAM0MnTsAAAAAZ6agOwAAAAAAQKM7AAAAADNzpTsAAAAAMzOmOwAAAAAAAKU7AAAAAGemqTsAAAAAZ
+ajOwAAAABnZq87AAAAAGcmpjsAAAAAAECqOwAAAAAz86k7AAAAAADApDsAAAAAM3OeOwAAAAAAgKA7AAAAADMzpTsAAAAAAACnOwAAAACa2ac7AAAAAGcmrDsAAAAAZyasOwAAAABnJqg7AAAAAGcmsDsAAAAAzUysOwAAAACamas7AAAAAGfmpDsAAAAAmpmhOwAAAAAzM587AAAAAM2MoDsAAAAAM/
OiOwAAAACaGaU7AAAAAAAApzsAAAAAzYyhOwAAAABnpqI7AAAAADOzojsAAAAAAICkOwAAAABn5qI7AAAAAM2MozsAAAAAMzOkOwAAAAAzc6Q7AAAAAGdmpTsAAAAAmtmsOwAAAABnZq07AAAAAGdmqDsAAAAAM/
OpOwAAAADNDKo7AAAAADOzpzsAAAAAM3OpOwAAAADNTLM7AAAAAJpZpzsAAAAAzcyoOwAAAACaGaQ7AAAAAACAqDsAAAAAzQytOwAAAAAAwKw7AAAAADPzpzsAAAAAM3OfOwAAAAAzc6I7AAAAAM1MmDsAAAAAZ6ajOwAAAAAAwKI7AAAAAAAApzsAAAAAmlmlOwAAAACa2aQ7AAAAAGdmqjsAAAAAM3OlOwAAAAAzs6I7AAAAADPzqTsAAAAAmhmuOwAAAAAAQKU7AAAAAAAApzsAAAAAM7OgOwAAAAAAwKM7AAAAAABAnzs
AAAAAmtmqOwAAAACaGas7AAAAAAAAqjsAAAAAZ2aoOwAAAADNDKc7AAAAAJpZqDsAAAAAzYyxOwAAAACa2ao7AAAAAJqZpTsAAAAAZyamOwAAAAAz86c7AAAAAACAozsAAAAAzYyhOwAAAADNjKU7AAAAAGcmoTsAAAAAzcydOwAAAAAzc6I7AAAAADNzojsAAAAAZ2aiOwAAAABn5qk7AAAAADMzrDsAAAAAzQymOwAAAACaGao7AAAAADOzrjsAAAAAmhmoOwAAAAAAgKU7AAAAAABAqTsAAAAAMzOkOwAAAADNDKs7AAAAAGfmq
DsAAAAAAACkOwAAAADNjKE7AAAAAM3MnTsAAAAAzYyfOwAAAADNTJ07AAAAAADAmjsAAAAAM3OcOwAAAAAz86I7AAAAAGempDsAAAAAAMCsOwAAAAAz86Q7AAAAAADAoTsAAAAAZ6ahOwAAAADNDKA7AAAAAADAnjsAAAAAAECmOwAAAAAzc6g7AAAAAGdmoTsAAAAAmtmhOwAAAABnpp47AAAAADMzpDsAAAAAAMCjOwAAAADNDK47AAAAAGdmrDsAAAAAZyanOwAAAAAAQKY7AAAAAADAqjsAAAAAAECjOwAAAADNjKM7A
AAAAGcmnjsAAAAAZyabOwAAAABnppk7AAAAADMzmTsAAAAAM/OXOwAAAAAzs5o7AAAAAABApjsAAAAAzcymOwAAAAAAgKk7AAAAAJqZpDsAAAAAzUycOwAAAAAzc587AAAAAADApDsAAAAAZyagOwAAAADNzJo7AAAAAGdmnjsAAAAAZ6afOwAAAAAzs6Y7AAAAAJpZojsAAAAAAECjOwAAAADNzKI7AAAAAM2MnjsAAAAAZ2ahOwAAAADNjJ07AAAAAGcmlzsAAAAAZyaZOwAAAAAzc5o7AAAAADNzmTsAAAAAM/
ObOwAAAAAzc5w7AAAAAAAAmTsAAAAAAICcOwAAAAAAQJ47AAAAADPzlzsAAAAAM7ObOwAAAAAAAJg7AAAAAJrZmjsAAAAAAMCeOwAAAAAAgKk7AAAAAJoZqzsAAAAAmhmoOwAAAADNjKg7AAAAAGdmqTsAAAAAzYyoOwAAAAAAQKI7AAAAAGemqDsAAAAAM3OhOwAAAACa2aA7AAAAAGemoTsAAAAAMzObOwAAAAAzs5U7AAAAADPznzsAAAAAmhmhOwAAAABn5po7AAAAADPzmTsAAAAAmlmdOwAAAACaWZ07AAAAAM3MoD
sAAAAAZ6ajOwAAAACa2aI7AAAAAGfmoDsAAAAAMzOmOwAAAAAz86U7AAAAAM1MqjsAAAAAzQyqOwAAAABnJqg7AAAAAJpZnzsAAAAAAMCbOwAAAAAz85s7AAAAAGdmnjsAAAAAmpmZOwAAAACamZ07AAAAAM0MlzsAAAAAmhmXOwAAAABnppk7AAAAADPzljsAAAAAAICTOwAAAABnJpw7AAAAAJpZnjsAAAAAZ2abOwAAAACamaA7AAAAAM0MnTsAAAAAM/
OXOwAAAAAAwJY7AAAAAJqZnTsAAAAAAICSOwAAAACaGZU7AAAAAABAljsAAAAAzQyWOwAAAABnppQ7AAAAAADAnjsAAAAAmtmbOwAAAADNTJ47AAAAAJoZoDsAAAAAAACfOwAAAACamZo7AAAAAM2MnjsAAAAAzYylOwAAAABnJqE7AAAAADMzmTsAAAAAM7OYOwAAAACa2Zk7AAAAAM3MnjsAAAAAAICfOwAAAACamZQ7AAAAADOzlzsAAAAAM3OVOwAAAAAAQJo7AAAAAACAnTsAAAAAzcydOwAAAACaGaU7AAAAAJoZoTsAA
AAAZ2aiOwAAAABnZp87AAAAAJoZmjsAAAAAAICWOwAAAAAzM587AAAAAM3MnDsAAAAAAMCYOwAAAAAAgJs7AAAAAGcmnTsAAAAAmhmbOwAAAADNjJs7AAAAADMzoDsAAAAAAECYOwAAAAAzs5o7AAAAAGemnzsAAAAAZyaiOwAAAABnpqc7AAAAAADArDsAAAAAmhmpOwAAAACaWaY7AAAAAGfmoDsAAAAAmtmgOwAAAAAAgKA7AAAAAM2MnjsAAAAAM3OkOwAAAABnJqI7AAAAAJpZnjsAAAAAmhmeOwAAAADNTJk7AAAAAGe
mmzsAAAAAAMCiOwAAAABnJqQ7AAAAAJpZojsAAAAAzcygOwAAAAAzs6Q7AAAAAAAAozsAAAAAAICbOwAAAAAAgKA7AAAAAGcmmzsAAAAAAACbOwAAAABnJpc7AAAAAGdmlDsAAAAAMzOTOwAAAADNzJk7AAAAAGcmnDsAAAAAAECbOwAAAADNDJc7AAAAAM1MnDsAAAAAzcydOwAAAAAAwKA7AAAAAM3MqDsAAAAAZ
+atOwAAAADNzKg7AAAAAJqZqDsAAAAAAECgOwAAAABnppw7AAAAAJrZnjsAAAAAmhmdOwAAAADNzJo7AAAAAM1MmjsAAAAAzQybOwAAAAAAgJc7AAAAADNzmjsAAAAAmhmeOwAAAABn5pc7AAAAAM2MmjsAAAAAzcyaOwAAAAAz85o7AAAAAGfmmTsAAAAAAMCYOwAAAADNjJc7AAAAAACAlTsAAAAAAECVOwAAAAAAgJI7AAAAAM2MlTsAAAAAAECROwAAAACa2Zk7AAAAAJpZmDsAAAAAMzOZOwAAAAAzs5k7AAAAAGdmmjsAA
AAAmhmYOwAAAACaWZg7AAAAAAAAljsAAAAAAMCROwAAAABnJps7AAAAADMzmjsAAAAAzcyfOwAAAAAAgKA7AAAAADMzpTsAAAAAM/
OZOwAAAACamZk7AAAAAM3MmzsAAAAAAECdOwAAAACa2Z47AAAAAGfmozsAAAAAM3OjOwAAAACamZ47AAAAADPznjsAAAAAZ2adOwAAAAAzM587AAAAADMznTsAAAAAZ2akOwAAAAAAQJo7AAAAAM3MkjsAAAAAAECVOwAAAADNjJQ7AAAAAJrZlTsAAAAAmtmkOwAAAABnZp87AAAAAABAmzsAAAAAzcyZOwAAAADNjJA7AAAAADMzjDsAAAAAM/
OPOwAAAAAz85E7AAAAAM0MjjsAAAAAmpmROwAAAABnZo07AAAAAJpZjzsAAAAAmhmNOwAAAABnppQ7AAAAAJoZlzsAAAAAmtmPOwAAAAAAQJE7AAAAAADAlTsAAAAAzcyXOwAAAABnppY7AAAAAM2MmzsAAAAAAICaOwAAAACa2Zo7AAAAAJrZlzsAAAAAZyagOwAAAABnpp07AAAAAADAojsAAAAAzYyeOwAAAAAzc5g7AAAAAJrZkjsAAAAAAICZOwAAAAAAwJk7AAAAAM2MmDsAAAAAZ
+aeOwAAAABnZpo7AAAAAGcmnDsAAAAAAECaOwAAAACamZ07AAAAADMznTsAAAAAzYyhOwAAAAAzM547AAAAADOzmTsAAAAAAACXOwAAAABnJpc7AAAAAM3MnDsAAAAAZ6ahOwAAAADNDKo7AAAAAJqZpDsAAAAAM7OgOwAAAABnJqI7AAAAAGemnDsAAAAAAICfOwAAAACamZo7AAAAAABAlTsAAAAAAACTOwAAAAAzs5M7AAAAAACAkjsAAAAAmpmVOwAAAAAzs5g7AAAAAACApDsAAAAAmlmcOwAAAAAAAJo7AAAAAGdmn
DsAAAAAM3OcOwAAAAAAAJ07AAAAAGemoDsAAAAAzQyZOwAAAACa2Z47AAAAAJoZljsAAAAAM7OdOwAAAADNTJ47AAAAADPzoTsAAAAAM7OjOwAAAACamaI7AAAAAAAAojsAAAAAZyabOwAAAAAAAJw7AAAAAGfmpDsAAAAAmpmnOwAAAAAAAKU7AAAAAGcmnjsAAAAAZ6adOwAAAADNTKI7AAAAAABApDsAAAAAZ6ahOwAAAAAAgKQ7AAAAAM3MoDsAAAAAM/
OlOwAAAACamao7AAAAAJpZpzsAAAAAAMCrOwAAAAAzs6w7AAAAAADAqDsAAAAAmlmiOwAAAAAz8547AAAAADOzmzsAAAAAZ6aeOwAAAAAzs6A7AAAAADNzojsAAAAAZ+afOwAAAADNTKI7AAAAAGcmoTsAAAAAzUyfOwAAAADNTJ07AAAAAM2MoTsAAAAAZ+aiOwAAAABnpqA7AAAAAAAApTsAAAAAM7OlOwAAAACaGaM7AAAAADMzozsAAAAAZ
+alOwAAAADNDJ47AAAAAGfmmzsAAAAAM3OeOwAAAAAAgKM7AAAAAGemozsAAAAAMzOuOwAAAADNzKY7AAAAADPzmzsAAAAAAECXOwAAAADNzJ47AAAAAM1MpjsAAAAAM3OrOwAAAAAz87I7AAAAADNzrjsAAAAAzUysOwAAAADNjKg7AAAAADOzpzsAAAAAzUymOwAAAACaWag7AAAAAGcmqjsAAAAAAICoOwAAAADNTKc7AAAAAM0MqzsAAAAAZ
+asOwAAAAAz87I7AAAAAGfmujsAAAAAM3OtOwAAAACaWaY7AAAAAGdmpTsAAAAAZyaiOwAAAADNTKQ7AAAAAM2MqjsAAAAAZ6apOwAAAABn5qg7AAAAADMzqDsAAAAAzUyjOwAAAABnJqM7AAAAAJoZqDsAAAAAzUyoOwAAAABnpp47AAAAAJqZmzsAAAAAAECeOwAAAAAAwJ87AAAAAM1MmDsAAAAAmpmkOwAAAABnpqA7AAAAAM1MnjsAAAAAmlmgOwAAAAAAgKE7AAAAAACApDsAAAAAZyanOwAAAABn5qY7AAAAADPzozsAA
AAAmpmlOwAAAABn5qk7AAAAAJrZrTsAAAAAzcytOwAAAABn5rA7AAAAADMzrjsAAAAAAMCsOwAAAACaGa87AAAAAM3MrjsAAAAAzQyxOwAAAACaWas7AAAAADMzsTsAAAAAZ2axOwAAAAAAgK47AAAAAGfmqDsAAAAAMzOqOwAAAAAAgK47AAAAAM3MsTsAAAAAmtmxOwAAAADNzK07AAAAAGfmsDsAAAAAM3OyOwAAAADNDKs7AAAAAGcmsDsAAAAAM3OxOwAAAAAzc6w7AAAAAGdmqzsAAAAAAICmOwAAAADNjKM7AAAAADNz
nzsAAAAAzcymOwAAAABnJqc7AAAAAJqZpDsAAAAAMzOoOwAAAABnZqo7AAAAAJpZrDsAAAAAM7OxOwAAAABnZrI7AAAAAACAszsAAAAAmhmvOwAAAACaGbg7AAAAAACAuzsAAAAAM/O7OwAAAAAAwLg7AAAAADNzsTsAAAAAAECqOwAAAADNzKQ7AAAAADNzojsAAAAAZ6apOwAAAAAzc647AAAAADNzsDsAAAAAM/OvOwAAAAAAALk7AAAAAAAAvDsAAAAAZ6a2OwAAAACamb07AAAAADPzyTsAAAAAM/O
+OwAAAAAAwLc7AAAAAJqZtDsAAAAAAMCxOwAAAAAAwLE7AAAAAJrZrzsAAAAAZya1OwAAAACa2a47AAAAAABAtDsAAAAAmpmtOwAAAAAAwK87AAAAAGemrjsAAAAAzQyyOwAAAAAzs607AAAAAABAqDsAAAAAzcynOwAAAAAzc6g7AAAAAM1MrDsAAAAAmhmvOwAAAACambc7AAAAAM3MsjsAAAAAmtmyOwAAAAAAwKw7AAAAAJqZqzsAAAAAAMCqOwAAAABn5rA7AAAAAJqZsDsAAAAAmpmxOwAAAADNzLc7AAAAAJrZszsAAAAA
AMCvOwAAAADNDK07AAAAAJpZsTsAAAAAmhm0OwAAAADNjK87AAAAAJqZrDsAAAAAMzOoOwAAAABnJq87AAAAAABAujsAAAAAzQy1OwAAAAAzM7Q7AAAAADOztjsAAAAAAMC0OwAAAACaGbs7AAAAAGfmujsAAAAAzYy8OwAAAABn5ro7AAAAADMzvjsAAAAAM7O+OwAAAAAAwL07AAAAAGfmujsAAAAAZya/
OwAAAADNTLY7AAAAAM1MsjsAAAAAzYytOwAAAACaWbE7AAAAAGdmrzsAAAAAzQyvOwAAAACambA7AAAAAJpZsTsAAAAAZ6awOwAAAAAzc7A7AAAAADNzszsAAAAAZyazOwAAAADNzLc7AAAAAJpZtjsAAAAAAMC2OwAAAADNTLM7AAAAAJqZtzsAAAAAAACzOwAAAADNTLw7AAAAAJrZuTsAAAAAAAC
+OwAAAAAAgLk7AAAAAAAAvDsAAAAAAIC1OwAAAADNTLc7AAAAADPztzsAAAAAAIC4OwAAAADNzLo7AAAAADOzvzsAAAAAAIC/
OwAAAACaWb47AAAAAGemvDsAAAAAmhnBOwAAAAAzM707AAAAAABAvjsAAAAAzQy9OwAAAACaGbc7AAAAAADAujsAAAAAzQzCOwAAAADNzLo7AAAAAM3MtTsAAAAAzUyxOwAAAABn5q47AAAAAABAuDsAAAAAZ2a6OwAAAAAAgMA7AAAAAGdmwDsAAAAAmlm2OwAAAADNDLQ7AAAAAM3MuDsAAAAAzUy7OwAAAAAAQMY7AAAAAM0MxTsAAAAAAMDHOwAAAAAzM8k7AAAAAJqZvzsAAAAAMzO/
OwAAAAAz88I7AAAAAJpZxzsAAAAAAEDDOwAAAAAzM8c7AAAAAADAtzsAAAAAzcy0OwAAAACambo7AAAAAABAwjsAAAAAZybAOwAAAADNDMA7AAAAAM0MvTsAAAAAmtm8OwAAAABnZsA7AAAAADPzvzsAAAAAZ6bGOwAAAACaWbo7AAAAADNzuzsAAAAAM/
O8OwAAAAAz88M7AAAAAJoZwzsAAAAAzczJOwAAAABnZsI7AAAAAM2MvzsAAAAAmtnBOwAAAAAzs8E7AAAAADNzwDsAAAAAM7PCOwAAAAAAAMs7AAAAAM1MxTsAAAAAzUzEOwAAAAAAwLs7AAAAAGcmwDsAAAAAM3PBOwAAAAAz88o7AAAAAM1MxzsAAAAAmhm9OwAAAABnJro7AAAAADMzvTsAAAAAAAC5OwAAAADNTMA7AAAAAAAAxzsAAAAAzUzCOwAAAADNDMU7AAAAAGcmxzsAAAAAM7PFOwAAAAAzs8I7AAAAAGdmy
DsAAAAAzYzFOwAAAAAAQMY7AAAAAJoZxzsAAAAAZ6a/OwAAAAAz88E7AAAAAM3MxDsAAAAAZ2bGOwAAAAAzM8I7AAAAAJqZyDsAAAAAM/
PMOwAAAADNTNA7AAAAAABA0DsAAAAAZ6bUOwAAAACamdA7AAAAAM1MzTsAAAAAmpnLOwAAAABn5r87AAAAAJoZvTsAAAAAAADEOwAAAAAAgM07AAAAAM3MwDsAAAAAzczAOwAAAAAAgLw7AAAAAADAwzsAAAAAZ6bAOwAAAADNDM47AAAAAM0MwjsAAAAAzUzBOwAAAAAz8707AAAAAGfmxjsAAAAAZ
+bGOwAAAAAz88E7AAAAAGdmxTsAAAAAmhnBOwAAAABn5r87AAAAAGfmwTsAAAAAZ6bCOwAAAADNTMs7AAAAAAAA0TsAAAAAmpnOOwAAAABn5sk7AAAAAJoZzjsAAAAAZybHOwAAAABnJs07AAAAAGdm0zsAAAAAMzPSOwAAAADNDM07AAAAAJrZyzsAAAAAM/
PQOwAAAAAAgMw7AAAAAADA1DsAAAAAMzPVOwAAAABnZs87AAAAAGfmyzsAAAAAAEDKOwAAAACa2cc7AAAAADPzxjsAAAAAZ6bOOwAAAAAzc887AAAAAAAAyTsAAAAAZ2bROwAAAACamdc7AAAAADMz2zsAAAAAMzPZOwAAAADNTN07AAAAADNz0zsAAAAAAADaOwAAAACamdE7AAAAADOz0TsAAAAAmpnPOwAAAACa2dQ7AAAAAM2M1zsAAAAAzYzXOwAAAAAzc9w7AAAAAM2M2zsAAAAAmtnYOwAAAAAAgNA7AAAAAM1M2j
sAAAAAAMDTOwAAAAAzc9g7AAAAAJpZ1jsAAAAAmtnUOwAAAABnZsI7AAAAADPzvzsAAAAAM/PBOwAAAAAz8707AAAAAM3MvzsAAAAAAMDJOwAAAAAz8807AAAAAGcmzzsAAAAAM3PVOwAAAAAAANo7AAAAAGfm1TsAAAAAzczXOwAAAAAAwNA7AAAAAGdm1zsAAAAAAADaOwAAAAAzc987AAAAAJrZ1zsAAAAAmlnYOwAAAABnptI7AAAAAGem1TsAAAAAmtnUOwAAAABnpts7AAAAAABA0zsAAAAAM/
PJOwAAAACaWcU7AAAAAGemzTsAAAAAmpnCOwAAAAAAAM47AAAAAJrZ1TsAAAAAZ2bUOwAAAAAAANY7AAAAAM0M1jsAAAAAZ2bdOwAAAACamd07AAAAAM2M5TsAAAAAzUzfOwAAAAAzc+Q7AAAAAGfm3TsAAAAAM/PjOwAAAAAzM9w7AAAAAGem5TsAAAAAM/PcOwAAAABnJuA7AAAAAM1M2zsAAAAAZ6bWOwAAAAAAANI7AAAAAGcm2TsAAAAAM/
PfOwAAAABnZuE7AAAAAM1M5DsAAAAAzUzjOwAAAABnZuA7AAAAAJqZ2jsAAAAAmlnhOwAAAAAAAOQ7AAAAAJoZ2zsAAAAAMzPUOwAAAADNzNI7AAAAAJrZ1TsAAAAAmtnTOwAAAADNzNs7AAAAAJrZ1jsAAAAAzczdOwAAAABnJtc7AAAAAABA4TsAAAAAZ6beOwAAAADNjOA7AAAAAGdm3TsAAAAAMzPYOwAAAAAzc9M7AAAAAABA3TsAAAAAmtnjOwAAAAAzc
+Y7AAAAAM1M6TsAAAAAzYzjOwAAAABn5ts7AAAAAGcm3jsAAAAAmlnlOwAAAAAzM+c7AAAAAM1M5jsAAAAAmpnaOwAAAAAAwNg7AAAAAM0M2TsAAAAAzYzVOwAAAAAzM9k7AAAAAAAA2TsAAAAAM/
PgOwAAAABnZto7AAAAADPz4TsAAAAAAIDdOwAAAABn5tY7AAAAAM3M1zsAAAAAzczgOwAAAACaWeA7AAAAAJrZ3TsAAAAAzQzfOwAAAABnJuA7AAAAAJrZ3zsAAAAAmhnhOwAAAACaGe87AAAAADPz5DsAAAAAAIDbOwAAAADNjN87AAAAAGem3jsAAAAAZybdOwAAAADNjN87AAAAAM3M6DsAAAAAAEDiOwAAAACa2eI7AAAAAGfm2TsAAAAAzczVOwAAAAAzM9Q7AAAAADMz3TsAAAAAZ6bbOwAAAACaGd87AAAAAACA3TsAAAAAZ
2blOwAAAADNDN47AAAAAM0M3zsAAAAAMzPbOwAAAAAzs947AAAAADMz3jsAAAAAmlnhOwAAAAAzc+Q7AAAAAGdm6jsAAAAAmlnvOwAAAAAAgO07AAAAAABA6zsAAAAAZ2bsOwAAAABnpus7AAAAADMz6jsAAAAAmln0OwAAAABnZvI7AAAAAM2M7jsAAAAAZ6byOwAAAACa2eU7AAAAADPz3jsAAAAAAIDkOwAAAAAzc+o7AAAAADPz4DsAAAAAzczeOwAAAAAAAOA7AAAAAJqZ4zsAAAAAMzPmOwAAAAAzc
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NfPAAAAABnpmQ8AAAAAJpZaTwAAAAAAIBlPAAAAADNTGY8AAAAADPTazwAAAAAZ4ZuPAAAAAAzs3U8AAAAADPTeDwAAAAAZwZ1PAAAAABn5nE8AAAAADPTbTwAAAAAZ2ZsPAAAAAAz8248AAAAAM3sdTwAAAAAM5N8PAAAAABnRn08AAAAAM2MgDwAAAAAM5OEPAAAAAAzk4Y8AAAAAGe2hzwAAAAAmtmIPAAAAAAzI4Y8AAAAAACQhDwAAAAAZ2aHPAAAAAAAAIU8AAAAADOzhzwAAAAAAGCIPAAAAAAA0IY8AAAAADNzhDwAAA
AAAICEPAAAAABn1oM8AAAAAM0shDwAAAAAZyaEPAAAAADNnIQ8AAAAADNTgzwAAAAAAKCDPAAAAABn5oQ8AAAAADPjhDwAAAAAM5OBPAAAAABnhn08AAAAAJr5dzwAAAAAzQxvPAAAAAAAQG88AAAAAABgbjwAAAAAM7NvPAAAAACaGW48AAAAAM0McDwAAAAAZ4ZuPAAAAABnZm08AAAAADPTajwAAAAAzQxfPAAAAAAzs2I8AAAAAAAgYjwAAAAAAEBiPAAAAACaWVs8AAAAAM3sXDwAAAAAM3NePAAAAABnZl08AAAAADOzXD
wAAAAAACBePAAAAABnxlo8AAAAAACgVDwAAAAAzQxRPAAAAACaWU88AAAAAM3MUDwAAAAAACBVPAAAAABnxlc8AAAAAJrZVDwAAAAAmhlVPAAAAAAAQFU8AAAAAM0sVzwAAAAAmllZPAAAAAAzU1k8AAAAAACgVjwAAAAAZ+ZXPAAAAAAz81k8AAAAAJrZWTwAAAAAZwZZPAAAAABnRlg8AAAAAM0MWDwAAAAAmllTPAAAAABnxk48AAAAAGfmTjwAAAAA 



   Time Synchronization Issues 



Handling Multiple Dimensions 

One of the hardest areas to get right in AnIML 

  Are LC-UV or LC-MS truly 2D data sets? 
  or are they an array of spectra against time? 

  Are chromatograms the result of processing? 

  2D NMR is an array of spectra against 
parameter changes (T1) 



Implementing AnIML 

AnIML Reader-Writer 
xml 

Technique Term Writer 

Vendor File Reader 
binary 

Technique Definition Doc 

AnIML Core 
XML Schema 

AnIML Technique 
XML Schema 

AnIML Viewers 



IRSample.AnIML 

  Simple IR spectrum with metadata 

  (Demo) 
–  XML parsing (collaboration with Scimatic) 
–  Intelligent Viewer (CANDI) 



LC-UV-GStd.AnIML 

  Complete Array of UV Spectra from LC run 
–  Uses Templates 
–  Multiple Techniques 

  Chromatography 
  UV-Vis 
  Peak Finding 

  (Demo) 
–  XML parsing (collaboration with Scimatic) 
–  Intelligent Viewer (CANDI) 



LC-UV-MS-Report.AnIML 

  Summed &Subtracted UV and MS Spectra 
–  Uses Templates 
–  Multiple Techniques 

  Chromatography 
  UV-Vis 
  Peak Finding 
  Summation-Subtraction 

  (Demo) 
–  XML parsing (collaboration with Scimatic) 
–  Intelligent Viewer (CANDI) 



AnIML = Working Together 

Questions ? 
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