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Example Data Quality Checks in Validator 110

» Null values
+Infinity values
« Duplicate and repeated values
«Uniqueness checks
« Remediation
+ (ata imputation of missing values
» Univariate and Mullvariate checks
«in mulfivariate data, determine if different features are related
+ Time series checks, such as
» Sufficient duration
» Minimum frequency
» Duplicate timestamps
» Missing data
« Trend, seasonally, outliers
» Other data quality checks

FIG. 2
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Time Series
Data
30

~

import pandas as pd
garbs = ['pizza’, ‘hamburger’, rice’]
pd.Series{carbs)

0 'pizza
1 ‘hamburger
2'ice’

dType; object

FIG. 3
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Generdl Case Incremental Computations of DQMs in DQA System 100

« Type | Data Qualty Checks
» check_duplicate_column_names
+ check_column_name
« check_column_data type

+ Typelf Data Quallty Checks
+check_na_columns
« check_specific_element_column
« - check_infinily_column
» check zem ralio_column
+check_constan!_columns
« check_duplicate_values
¢ gheck_most_ocourring_values
s check low variance variables

FIG. 12
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General Case
Incremental
DQMs, Type|,
Type II, Weighted
Type &l
750A

Computation of

{1,...n+h Chunks

Quality Meta
information

FIG. 17

<
N+
New incoming chunk




PCT/1IB2021/056095

WO 2022/023842

So|0LIRA SJe
$8B ]~

oo

> J

SB|(eLIeA je)S $853e
weiboud 1as

/
0

.

So|CBLEA BE}S
pajepdn ssed

sanss|
fyen yym
Ejep Ma\

YY) g

g8l Ol
Sa{OBLIEN IS $8s5e
77 sInsel b7
elep Bugndino pue Buizipue”] -9/
10} suonouny g, Weishs yog
e YA THENY
Sassed pue sa) mgm%‘ SMOPUIAH/SienB
" 00 bupduco £ T4 A By
.0} Suojouny ), Waisfg <o% 8AQ PoulLLISIEq
suonendwon WO [eauawasou Joj ajers buibeueyy soQ Buibuey)
S /

w5

/
4l

19/30



PCT/1B2021/056095

WO 2022/023842

6l Ol

JSI Ojul” gl o
an[eA pajepan au) SLINe! pue 1S|ojul"[eAIBjUI 0} S)insal 8y} Spuadde 'jp sazfjeue [ejUaLLBIOUTSULUIN0D BUT0BLD e
J6S BJep olLes al) Jo smol snojAsid Jo sasheue woly Synsel i ojul eniajul e
1P J0 MO JS11} B} J0 JoquinU Mo 81} au sjuaseidal jaso mol e
Jajea pazfjeue alam joselep au} Jo smol snoinald ‘) < Jesijo™ Mol J| 10 ejep Uy jo uojiod e 8q Ajuo few Jp e
(1SI[OJUI" |PAIBUI ‘BS10 MO ‘D) BIUBLLIBIOUISULLINIOS BU YoRLD e
03 e
SaNjeA 0187 Jo SUojodold uin|oo uLINjod”ojjes0lez yoeyo ¢
senjeA Ajugur Jo suoniodoid ULNjoo uwnjoa UL Yo8YD ©
sanjeA Buissiu Jo suoipodoid uwn|od :uwnjod JuaLLBR 01j98ds }0ay0
SON|eA [Inu JO $jUN0a ULLIN|0D ‘SULLN|D BU 408Ya
‘[pAIBUI 8L} Joj saujall Aienb ejep o} BuipuodsaLion spaij JeuQ) e
[EABJUI 84} 0} BuipuodseLi0o siaqunu MOy
'[eAJSJU] 8L Jnoge
UOIJeUIOJUl SUIBJU0D J5I| 8Uj Ul JUBLLBI8 08a Jaum ‘Jsi ojul [enialul ‘ajaLieled e ey SpoujaLl ejuaLialou) e
SjeS Eep [in}jo
Jasqns e Bujjuaseidal smoi arjnossu0d Jo sabuel ale Yaiym (y ‘9|4 Ul umoys “B') SleAlsiul apnoul SaLieL-leq
sellelj-elep Uouyid se 00} Waishg g 8y o) passed aq ueaele( e

00} Waishg o Joj uonewoju sieig :ajduwexg

20/30



PCT/1B2021/056095

WO 2022/023842

0¢ 9l

)y 6iam Jaybiy uym ejep Jusoal aiow Jybiam o)
(aBesane Burnow payybiom Ajlenusuoaxs “Bs) sawayos Bunybiom jusisyp Buisn
416 e se payojd awy Jaro uoiodoid Buibueyr
BJep JUa0al Jsow 1o} AUQ
abuel ejep aqug
119A0 SNEN Jo SUorjodoid San jusLuBiouISULINI0S U YRy @

SASJU] SUUI} JUBIBJIp S30108 SBIIBWOLE ‘SPUBl} 10818()
SIPAIB)UI BUUI} [eNpIAIDUL 10} SISABUY
Spnia)UI Ui 1a6uoj ssoloe sishjeue sjebaibby «
SAIBIUI [B1aA8S 550198 SaujaLL Ayjenb elep sezARUY
(110Ul [essulssjuIAq ejep szfjeue
SAIBU| L] 13AQ) Souel Ayjent) eieq Buizfeuy :9jdurex3

21/30



PCT/1B2021/056095

WO 2022/023842

¢ Ol

0

4

sanss|
fyienb
BJep MON

suonaipald fouaioiye
pesuisto WO 1840 RQ
8715 BJep pUe J6s ejep Uak S0UBWIOJ34 \DQ
8l Uo paliogiad S 0 30110 J3Y)() »
iz 10, speatano ol SOROION) NIOY
Jo Uojoipald e ‘6z/5]8s ejep |~ ULlioB)y 10 U0N9BKT 158 o
pue eserep uanbe 104 « o/ yopepug SPOPLOY, 159]
%m Emgm\%c 10 UON9BYT 152 »
0] asuodsa1 ul afueyn |~ SO salol
oy pajpacka s promynq  |TLL T pue suuguoby | {72- \M%H_om&
8l yonu moy Jo uonaipaid Buiuses suiyoely oa
BN Uanbe Jo4
SuoIpalq swioby uonoipalg 18p1009y AIojSIH
9/~ E\\ E.\.

suojeynduiog o Jo Uoneziuold JualoL3

SMODUIN/SIeAISU|
UL aidaiy
J3AQ) pauiwea(

sV Bubuey)

Sjunyd eleq

0L \\

ajepdn

/
0l

om_\

(
0

22/30



PCT/1B2021/056095

WO 2022/023842

¢¢ Ol

SJUIBSU02 81w 10 80 Jo Aoud sy Ajioeds ued 1asy e

foeinooe u
$0] Yonuu Jnouym sanje f)jfenb elep Joi[ea asn Uea sy
Ryioud moj <e- 36ueyd o fousnbalj mo] e
afleyo Jo el oLaL Ayjent ele]
Rioud mo| - peayiano Yoy
aujaLL Ayjlenb ejep e 1oj pesyisho puoeinduIo)

suojeyduIos O Jo UoReziuoL JUBIL3

o
[~ 72
[ Kanl

$enss|
fien gy
Blep MaN

SMOPUIA,
auul] oy
J3AQ) pauIwIagRQ

sQ Bubuey)

syunys eleq

/
0l

oﬁ\

/
0L

23/30



PCT/1IB2021/056095

WO 2022/023842

£¢ Ol

G0EC

%
/

.
e 31",
.3

/
/N// _fco_ymca, ...../

N Bunjuel q payosds

fENENE
7 81 Yell J 1o pajepdn

9 ol XeLL} SJORSD= 7 jaio uy sy o} sefepdn [ 1 Usad aney o [ Jaye
: LEMPOUEENS 3 | suwoyed oy sppourgns | £ Sdois L, 8mpou-gng
£0ee (0EC W0
/ / /

ADQ Yoes 1o} {1} ‘o)

‘Bupyues sanduwoo =,

V0L, 8inpou-gng

SIS

;| 8l SeneAlinepq 7
7 'Solijau fjenb elep siow 1o
ali0 10j (1) anjen souepodul

7 UBisse Aieuondo siosn 7

¢ 450Ul fienbeep s
" lo} (1) abueyo jo sjel gmm
6 0) pealiano jeuofje;nduioo”

2 10 SOjSiiels 1sed UBjuepy
L AT LT LD

$anSs|
fyent yym
Blep M

SYUNY7 Ble

suoneidwiod YDA 40 UOKEZIOL JuAI0

SMOPUI/SIEASU|
auul] sy
13AQ) pauIwIala(]

s\ fubuey)

Y0LL /

ajepdn

/
0l

oﬁ\

/
0L

24/30



PCT/1B2021/056095

WO 2022/023842

v Ol

sbuges fq

Iop1o BuIsesiosp Ul sjuleljsueo $13pio 1 uonouny Buyey e
(pepiridjou Ji | Jo anjeA Jnejep) Juiessuoo Ayjenb ejep jo soueyoa) | e
JuieAsU02 Ajjenb elep Jo suoieindwiod jsed ur usss afueyo Jo fousnbal | e
JuieAsuoo Ayenb ejep Buinduion 10} peayiaro ;0 e
S)UBISU00 BAS0d 8le 9 pue 'q ‘JUejsod snjeBau e sl

1,0+, q+0, B = Bujel :ajdwex] o

110} pasn 8q Uea suoiouny Buiuel [elanag e

Y0, suoeinduiod VO Jo Uolieziuold usiol3

25/30



PCT/1IB2021/056095

WO 2022/023842

G¢ Ol

_Nmmm momm ww.mm
T /wg_g N ’ papasoia
m_z% Bupepdh X / S/ Xel) 1o pajepdn

I:,

0} ol Yeu) %\g

|0} leuojyiodold saiouanbay)
xc MSIDQ 0 wg%%/

30 ARy SIO( [l Jele

o0

]

/

s
7

4

{ w_sota q0// onpowgng - {~ sdos 4,/ 8inpou-ang
mmmm N%N _omm
7% \xm_%g@\m\\w \ SO &
Ji0Q uoea 0, v__ | 1neleq ‘SDQ alow 107 cgo Josjeipue”,
‘Bues senduo /A’
au0 10} (1) anjeA 8%%& %@Eo\s _go_“sagsﬂ
B0LL 8inpou-gng \c@_w% fjpuondo %5\ Mco solsijes Jsed C_sc_méq\

$Onss|
fyenb
Blep MaN

syunyo eleq

suoneyduiod Og 0 UoReziUoLd Jualoly3

SMOPUIASIeAIB|
ol iy
1BAQ) peulLLIB)e(]

soQ bubuey)

mS\\

aepdn

/
0

om_\

/
4l

26/30



PCT/1B2021/056095

WO 2022/023842

9¢ 9l

U6l 00} 8 10U PnOYS SanjeA JSamo] pue jseyfiy
LisaMaq Olfe) ‘Papesaxa SABME SI Xew) J Uske ‘sl 8y} Jo slos
1528 e painduion ale soujaul A)enb BIED [ 1Y) 8nSUs o} Japio Uj

ansod 84 pinoys SaneA | [y e
aljsw Aenb ejep e sjepdn pnous
§0// 8InPOLL-gNS L2iym Joj Sajousnbal] aneje! juasaidal sanjer | e
(papinald jou Ji | Jo anjeA nejep) Juiesuoa Ayjenb ejep jo soueyoawl | «
Ju3sioa iend epep jo suofenduio ng Uy usas abueyd Jo fouanbal f e
JuRsU02 A)ijenb ejep Bunnduiod Joj pesiyiano :0 e
S)Ue}SU0D 8ASd ale O pue ‘q ‘Juelsuco anjefeu e s e e
L0+, 0+0,8= | 90WexT o
|1 Jo} pasn & Uea suonoun; Bunel pisAsg e

g0/ suoleindwo?) NOQ 0 UoRezZiLold Jusioly3

27/30



WO 2022/023842

COMMUNICATION
INFRASTRUCTURE
BUS)

PCT/1B2021/056095

2100

v

FIG. 27

28/30

s PROCESSOR 2107
2704
s MANNEMORY 2T
2108
/
2706~
DISPLAY . DISPLAY
INTERFACE UNIT
SECONDARY NEWORY | 9712
M4 HARD
DISK DRIVE
il REMOVABLE " REMOVABLE | ~2/18
26|  STORAGE DRIVE STORAGE UNIT
COMMUNICATION
PP— NTERFAGE | COMI\/IUNI/QATION PATH
{ 2025
2124



PCT/1B2021/056095

WO 2022/023842

8¢ 9l

29/30



WO 2022/023842

Management

30/30

Yirtualizati

PCT/1B2021/056095

FIG. 29



