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Complementing current ADF needs for scalable analysis and
analytics with REVEAIM: AnalyticalDevelopment

The Agile Science Platform
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Agile Science Platform

Enables:

A Rapid data triangulation
A FAIR data access

A Analysis without limits
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A Overview

A REVEALAnalyticalDevelopment
A Data diversity in SciDB

A Metadata handling

A Case study 18 DoE
A Case study 28 Metabolite atlas

A BHAGS machine learning to
reduce OOS and OOT
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Conceptual infrastructure of Paradigm4 with ADF fi|eg@

SciDB Multi Dimensional Array Import/Mapping application ADF files with Lab Experiments
Analytic platform From ADF Data Description Multi Dimensional

Metadata to SciDB Schema Arrays in Data Cubes
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REVEALAnalyticalDevelopment

Built on SciDB, Provides R/Python notebooks and GUIs

Browsers for Scientists | R, Python for Bioinformaticists

Apps
AnalyticalDevelopment
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Intersections of data across studies and aggregations done with R and Python

Data cube with universal axes/dimensions for
slicing

SciDBarrays created for each modalit
ADF Data Files of different modalities
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Feature ID

o Sample_ID
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Value
(floating point, int64, string)
Green cell can hold a vector of values
(integers, floats, strings)
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Project ID
Project name

Project ID
Sample ID
Active Lot ID
Ontology 1
Ontology 2
Methodology
Excipient
Excipient Lot ID

Allotrope Data Farmat (ADF)

Descriptive metadata about
+ Method, instrument, sample, process, result, etc.
« Provenance, audit trail
+ Data Cube, Data Package

Data Description
Semantic Graph Model

[ REVEAL Analytical data represented by one- or
. . Meta UnivErga!:langau(':: ‘:tsainer multidimensional arrays of homogeneous data
Plpellne structures.
Data
Raw data Loader Data represented by arbitrary formats, incl.

Normalized data (v 1, 2, ..)

Measured
Values
array

FeatureSetlD

Feature ID
FeatureSetiD Version number =
INCHE ID Reference model

Chemical name
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Data Package

native instrument formats, images, pdf, video,
Virtual File System i ges. pet, i

etc.
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HDF5
Platform Independent File Format

Specifically designed to store and organize
large amounts of scientific data.

ASF Library APIs
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DoE example: Schema

Agilent data set 80 GB

SciDB array

Wavelength
4

Intensity for
wavelengths
Intensity for 210-280nm in

wavelengths 0.1 nm
210-280nm, increments
17 replicates

ElutionTime

Figure 5 shows the axes of thedlimensional array that stores the individual chromatograms. The
elements in the array contain intensity values for the specific timepoints across the spectrum that was
measured at 10 nm increments, 136 intensity values in each element of the array. Relative to figure 3,
/K. Allotrope Ge this entire schema can be stored in each element of the array in figure 3.
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DoE Example: R Shiny viewer

R Shiny aps can be quickly configured

Screen shot of tabular results returned for DoE on Agilent data set

Allotrope Ge

LC uv Performance Data using Agilent Chemstatlon

Browse Calibrate

contains 1
ry by data detection rate, detector r

jections of an eight component mixture (methy
esolution, and length

Data Detection Rate:

270nm ¥ 40

DoE

Optimal values: Signal=21@, Runtime=3@, Resolution=8.5, Data Rate=40

Separation Signal  Runtime  Resolution Data Rate
0.06 210.00 30.00 0.50 40
0.09 220.00 30.00 0.50 40
0.06 210.00 30.00 0.50 40
0.09 220.00 30.00 0.50 40
0.09 210.00 0.50 4
0.09 220.00 0.50 4
0.09 30.00 0.50 40
0.09 30.00 0.50 40
0.09 30.00 0.50
0.09 220.00 30.00 0.50
0.09 210.00 30.00 0.50 40
0.09  220.00 30.00 0.50 40

0.08  210.00
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DoE example: R notebook for execution

On Agilent dataset

N

@ File Edit Code View Plots Session Build Debug Profile Tools Help scidbadmin [» @
o - > A Go to file/functior v Addins + R Project: (None) ~
@ serverr Q@ uir © | find_max_sep.R ©  find_peaks.R © | helper_functions.R =) Environment  History Connections =
Q 7~ C Reload App + G, v #* | | i Import Dataset v | § List «

74 ) ﬁrogr‘essSset(value = value, detail = detail) ~ () Global Environment ~

;Z 7 Data

77~ if (length(seq_index) > @) { Dadb Large afl (78 elements, 4.9 Mb)

78 query <- pasteo("aggregate(filter(sequence_data, seq=", seq_index, " and signal=", sig_index, "), avg(sigval), sig x)") Os 253 obs. of S variables

79 ave_result <- iquery(db, query, TRUE)['sigVal_avg'][,1] © sequence_info 8 obs. of 9 variables

80 = =

81 data <- data.frame(matrix(ncol = 3, nrow = @)) Functions

82 progress$set(message = “Calibrating iterations", value = ) filter_clause function (sequences, signals)

83~ for (1 in 1:17) { : i : 5 ey get_sequence_ind.. function (rates, runtimes, resols)

8 progressﬁlnc(l‘/llz, dgtall'= pa§tee\ Iteration: °, 1)) - 5 5 > e get_signal_index function (sequence_index, wavelength)

85 query <- paste@("redimension(filter(sequence_data, seq=", seq_index, and signal=", t— inf = incts =

86 sig_index, " and iteration=", i, "), < sigval: double > [sig x = 8:*])") SECURINTO unction ()

87 it_result <- iquery(db, query, TRUE)['sigVal'][,1]

88~ if (length(it_result) > ) {

39 data <- rbind(data, list(i, abs(mean(ave_result - it_resuft)), cor(ave_result, it_result)))

9e }

91 ]

92 colnames(data) <- c('Iteration’, "Ave from Mean', ‘Correlation coefficient')

o3 }

24 return(data)

95 }

96

97 ~ get_doe_results <- function() {

98 load('~/AgilentPerfDemo/App/separation.Rda’)

29 return(s)

100 ]

101

102 ~ output$results <- renderText({ ¥
104:52 <function>{input, output, session) * R Script ¢
Console ) = Files Plots Packages Help Viewer =]
1 -3 Exoort «
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A Goal: enable L@/S peak matching
to a 7 TB metabolite atlas

0 Carefully curated reference data set

0 Suggest candidates for unknown peaks

A Challenge:

d Scaling to match more than one
unknown at a time

0 Using traditional HPC architecture

A Lustrefile system
A HPC compute cluster




LBNL case study

6-D SciDB inMetAtlas, 5 minutes to match 3 unknowns (2017)

Each elemeny in the 6-dimensional array
contains 9 attributes

3. Intensity

<M/Z, RT, |, Precursor_M/Z,
Precursor Intensity, Collision Energy,
MS_level, Polarity, File ID>

~ 4. Polarity
A 5 MS_level
6. File_ID




g Scale up E |dentify %’ Implement

2 Novel s CQAs g SOPs

% methods g Establish = Collect lots

§ Not easy to 3 ¥§I|dat|ons > of data
predict OOS g Instruments

Create SOPs

ML witiREVEAILAnalyticalDevelopment
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