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What is ODS?

« ASAM ODS is the part of ASAM standards which focuses on persistent storage and
retrieval of data. ASAM ODS describes the physical storage of information as well as

service interfaces.
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Challenges of growing data

 Measurement data volumes are exceeding ODS
capabilities
 Terabyte (TB) measurement sizes are coming on a
daily basis
« It is not advisable to do data copying over network so
that the clients can do data processing
« What is needed is to bring the code to the data

- Big Data technologies provide the demanded features:
« Volume
« Velocity
» Variety
« Variability
» Veracity
« Visualization
« Value




About the project — associate standard for ODS big data

PROJECT PROPOSAL e @

Utilize modern BigData
tools and technologies:
scalable data processing and
storage, enable machine
learning...

ODS WORKGROUP e

In 2017 the work has been
done in a separate
taskforce. In 2018 we have
brought the results within
the ODS workgroup

¢ DEFINE SOLUTION

With work packages define and
validate the solution architecture. AVL
demonstrated the solution on AVL
Santorin MX and Concerto 5.

¢ FORMALIZE & PUBLISH

Formalize the results into
the associate standard and
publish it to the community

01. Jan 2020 ASAM ODS 6.1.0 is released

’-'
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Indexing technology
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Instance data export

<ExportRule XML export
applicationElementName="Measurement"
exportType="include" rules
name:"l\ll nnnnnnnnnn 'Y T 411

<Attri { Iltypell . |larrayll |l|tems - { lltypell . Ilrecordll’ |lnamell :

export] "Measurement’, "namespace” : AVRO schema

<Attri "Avl.For.Asam.BigODS.Measurement®, "fields" : [ { "name"
exportT : "ao_element", "type" : { "type" : "string", "avro.java.string"

Qi Indexing technology
<Attri| : "String" } },
exportT {"name" - "aq Objavro.schema®<{"type":"array","items":{"type":"record"," AVRO instance
"avro.java.str| hame":"Measurement","namespace":"Avl.For.Asam.BigOD / ODS meta data\
</EXpo S.Measurement","fields":[{"name":"ao_element","type": {"typ ‘ ‘
e":"string", "avro java. strlng" "Strlng"}} {"name" "ao source
"type™{"type*

ame":"ao_iig
g"},{"name’ "Name" : "MyMeasurement", "StartTime" :
ype:':["null" { 1133519475000, "Subtest" : { "ao_element" : "Subtest",

" [{ "ao_element" : "Measurement", "ao_source" : "myODS", :
20_id""ype o id" - "myODS_Unit 93", "ao_iid" : "93", "Meald" : 93, | JOON instance
me"-"StartT "ao_source" : "myODS", "ao_id" : "myODS_Subtest_92",
"ao_iid" : "92", "Subtestld" : 92, "Name" : "MySubtest", m
"Result" : "Succeeded", "Test" : {"ao_element" : "Test",
"ao_source" : "myODS", "ao_id" : "myODS_Test_91", "ao_iid" : ‘
"91", "Testld" : 91, "Name" : "MyTest", "Environment" : {
"ao_element" : "Environment", "ao_source" : "myODS", "ao_id" :
"myODS_Environment_90", "ao_iid" : "90", "EnvId" : 90, "Name" : \ /
"MyEnvironment"
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Mass data export

ODS 6.1 Big Data — mass data

ODS to Avro and Parquet mapping

ParquetPoint schema

Avro- &ParquetPacked schema

Data Lake
/ ODS measurement data \
[ packed \ ( point )

\ 4

PARQUET AVRO PARQUET

_ ODS SERVER ol

\-
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Data at rest and data flows

System of record for instance data and mass data ) )
Replicated full or partial set (based on

ODS Server

Instance data

Mass data

export rules) of ODS meta data.

Replicated full or partial set of ODS
mass data. Data is linked to ODS

Data is linked to ODS

Fast access with advanced query and filter

capabilities: use for UI and in analytic scripts
(Spark)

Indexing technology

/ OoDS Instance\

data

- /
Data Lake
4 0DS mass data )
4 packed AYSIET

| 4

PARQUET AVRO PARQUET
[

N )

Horizontally scale out storage for high
throughput analytics: used in Spark

Instance
and
mass
data

are
linked
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Conversion to ASAM ODS BigData in AVL Concerto
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Conversion to ASAM ODS BigData in AVL Concerto
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Conversion to ASAM ODS BigData in AVL Concerto

Insert  Layout  Calculations Insert  Layout  Calculations  View Insert  Layout  Calculations  View
D Open- 12 Open - 12 open-~ ™~ AT
E@ D5 60, E@ s @ ER DA B B oo o b " i Lioecis B O T U0 1
- Export ~ M M - Export - — o]
Paste Mew Open NEW Open Paste New Open NEW Open Data New Open New dogio | Decion Wo B A Main  Differen i
I save = [l save File <
Clipboard Layout Windows Clipboard Layout Windows Data Clipboard Layout Data Explorer

‘Windows

k= E 8

¢ q Y P X Formula Paths -] Context Seripts
= Datapatns

Search Filter | New Data Properties Data
- - Seurce #4§ Translations Environment » V

Navigate Data Data Source Data Environment

ASAM QDS 6.1. ParquetPacked (snappy)- CATEMP\ConcertoAsamParquet

Ffl

I

Back  Fwd up o

p n Search Filter = Mew Dat:
- - source

Navigate Data
dress | ASAM ODS6.1. ParquetPacked (brotli) - CATEMP\Co Diagram Window1

Navigate
dress | Demo ATF Files

Path=C\TEMP\ConcertoAsamParquet\*.asam. parquet

Server=atgrowv520111 Path=CATEMP\ConcertoAsamParquet'*.asam.parquet Demo Data e Name = oo e
~ 12 0110 | T=/STD_STATI.1019345nappy.asam.parquet  2020/10/02 23:32:44  2KB
Demo Data Demo Data + I WD151-3030
» i Demo ASCIl Fies v Demo ATF Files » T2 D3A_DL10TS24
» f Demo ASCIl Files with Bas » & Demo CTF Files » B WEI651063
vl Demo [Fies » i Demo ASCII Fiks » [ REFERENZ
» fal ASAMODS 6.1. ParquetP » fal Demo ASCII Files with Base Channel v [ SGL_Referenz
+ BB ASAM ODS Data Base v Demo IFies » [2 SONDER_DATA
» B2 abel » fal ASAMODS 8.1 ParquetPacked (deflate) - C:\TEMP'\Concertc » [ SONDER_Referenz
» F2 Common » B ASAM ODS Data Base » [ TANK_DATA
- 1 DIESEL fal ASAM ODS 6.1. ParquetPacked | TEMPY( b [P TANK Referenz
~ I RHB047035 {al [ASAM ODS 6.1, ParquetPack = fen=rmwi FATEMDA nnnarin v [ Truck_Engine_REF
v T [BIAAIh fal ASAMODS61. ParquetPach  Cut » [ WALA_DATA
B2 GAO_DATA op fal ASAM QDS 6.1 PamuetPach . v fll ASAMODS 61. Parg (une \TEMP\Conceri aruet
B GAO_Refert » fal ASAMODS 6.1, AvioPacked o vl {ASANODS 6.1 Parquet Packed (snappy). C.\TEMP'ConcerfoAsam Parquct
2 HDP_Data cre » ful ASAMODS 6.1 AvioPacked  Paste - fal ASAMODS 61 Farg (28] -CATEMP\C a
12 IMAD Diess  cre vl ASAMODS 6.1, AvioPacked N v T& STD_STATI.101934 snappy.asam.parquet
B2 IMAD_Diese + fal ASAMODS 6.1 AroPacked Create Formula Library ... » fal ASAMODS 6.1. PLuetPacked brot) - C:\TEMP\Concerto AsamParquet
2 MVAComme - » fal ASAMODS 8.1 AvroPacked » fal AsamoODS 6.1 T d) - C:ATEMPAC:
2 oTo » ful ASAMODSE1 AwoPacked  Insert Separatar » fl ASAMODS 6.1. AvroPacked (defiate) - C:ATEMP\ConcertoAsamAvro
@ ReFERENZ ¢ » fml ASAMODS6.1. AvioPacked » fl ASAMODS 6.1. AvroPacked (snappy) - CATEMP\ConcertoAsamAvra
Delete Data Source + fl ASAMODS 61 {24) - CATEMPAC:
1P SGLRefere  Ext » fl ASAMODS 6.1, AvioPacked roPacked (z4)
@ SONDER_T Mave Data Source To » fl ASAMODS 6.1. AvroPacked bzip) - CATEMP!\ConcertoAsamAvro
2 SONDERF  Rel vl ASAMODS 6.1, AvroPacked thzp.1) - CATEMPAC
2 TANK_DAT Froperties » il AsAMODS G o
12 TANK Refe  Co -
i 4 5 My Computer / Network
_ My Data Sources
21 My Computer / Net 2 Wy Computer / Netwark : v
_ Demo Data
£ vy Data sources Lot £ wy Data sources
a & £ work Environment
Demo Data Demo Data
&l work Enviranment Windows | Commandll 81 Work Environment Windoos | Commard e —
y
Memgem M:ssag:L\st Wiessage List -
@ 2020-10-02 23:32:44.551 : Plug-in Av.Data.Concerto.Asam.Plugin.Parquet.ParquetConcertoFile: - Temp. file written: CATEMP\EmpF055.tmp.parquet -

0202010 02 23:07:41 o WITONMT 3 & & @ 2020-10-02 23:32:44.557:
€ 2020-10-02 22:08:29.040 Lﬂgm to Santorin Server atg €D 2020-10-02 23:08:33.460 : Data Source ASAM ODS Data Base : connection Estahllshadt € 2020-10-02 23:32:44.585 :
) 2020-10-02 23:08:33.460 : Data Source ASAM ODS Dat € 2020-10-02 23:12:14.933 : Plug-in Avl.Data.Concerto.Asam.Plugin.Parquet.ParquetCon € 2020-10-02 23:32:56.595 :

Plug-in Avl.Data.Concerto.Asam.Plugin.Parquet.ParquetConcertoFile: - "CommonpPerformanceDatapSTD_STATI . 101934" to CATEMP\ConcertoAsamParquetiSTD_STATI. 101934.snappy.asam.parquet saved
Data Source ASAM ODS 6.1. ParquetPacked (snappy)- CATEMP\ConcertoAsamParquet : test STD_STATI 101934 stored
Plug-in Avl.Data.Concerto.Asam.Plugin.Parquet ParquetConcertoFile: - At the moment ParquetConcertoFile does not support CreateMeasurements()

Dr. Sandi Pohorec | IODP | 09 September 2020 |




Web search and filtering
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Web search and filtering
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Web search and conversion
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Web search and conversion
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Web search and conversion
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Q, search for Lab Mana(

Webinar_Conver

MEASUREMENT

2b479fc-01e3-45dd-

@ @ P ~

16b8e66d-7515-488f

©6619575-¢311-4d3d

Q, search for Lab Management

Webinar_Conversion1]

MEASUREMENT

2b4719fc-01e3-45dd-a089-5a6¢

® 3 P o

16bBet6d-7515-488f-9e80-5b3

C6619575-2311-4d3d-864¢-b0e

Microsoft Azure

Home > xdmishowrcompersistafs | Dateifreigaben

A mx-parquet-files-sharel

Datefraigabe

& Ubersicht

"R Zugriffssteuerung (IAM)
Einstellungen

It Eigenschaften
Vorginge

4 Momentaufnahmen

£ Nach Ressourcen, Diensten und Dokumenten suchen (G+/)

mx-parquet-files-sharet

T Hochladen -+ Verzeichnis hinzufugen () Aktualisieren [8 Verzeichnis I6schen 32 Eigenschaften

* Dateien nach Prafix s

Name

8]

= Conversion_2.mf4.parquet.parquet

environment_MX_SC_InVehicleTest_A6_DVD_A6_Vehicle1.3493_TM_20180729_073616_Audi_A6_C6_1.parquet.parquet
envionmenl_Mx_Sc_mvehidete@s_m_AG_VeNde1.3493_TM,201 90730_165328 Audi_A5_C6_1.parquet.parquet
environment_MX_SC_InVehicleTest_A6_DVD_AG_Vehicle1.3493_TM_20190730_173943_Audi_A5_C6_1.parquet.parquet
environment_MX_SC_InVehicleTest_A6_DVD_A6_Vehicle1.3493_TM_20190731_082435_Audi_AS_C6_1.parquet.parquet
environment_MX_SC_InVehicleTest_A6_DVD_AG_Vehicle1.3493_TM_20190822_133148_Audi_A5_C6_1.parquet.parquet

environment_MX_SC_InVehicleTest_A6_DVD_A6_Vehicle1.3493_TM_20190822_154137_Audi_AS_C6_1.parquet parquet

e

Datei
Datei
Datei
Datei
Datei
Datei

Datei

Marco.Weber@avi.com

AVL LIST GMBH

Dateieigenschaften

Anvironment MX_SC_inVehicleT

4 Herunterlacen [ Loschen

NAME
environment_MX_SC_InVehicleTest_A6_DVD_A6_Vehicle1.3493_

URL

http: i file.core.windows.net/mx... | I

LETZTE ANDERUNG
26.5.2020, 9:58:36 AM

GROSSE
2441 MiB

ETAG
"0x8D8014A9840D848"

CONTENT-MD5
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