Module 5 In this module we will:

- Examine the 5 Principles of Dataset Integrity
Characterize Dataset Shape and Skew

Cleaning and
Transforming your Data

Clean and Transform Data using SQL
Clean and Transform Data using a new Ul:
Introducing Cloud Dataprep
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High quality datasets conform to strict integrity rules

Validity Accuracy Completeness Consistency
Data conformsto Data conforms to an Create, save, and Derive insights
your business rules  objective true value. store datasets. from data.
Challenges Challenges Challenges Challenges
Out of Range Lookup Datasets Missing Data Duplicate Records
Empty Fields Do Not Exist Concurrency Issues

Data Mismatch

—

Uniformity

Explore and
present data

Challenges
Same Units of
Measurement

& Google Cloud



Valid data follows constraints on uniqueness

- GN-PR77 B /=

what do these identifiers have in common? wh\j
were +h9.3 set up that w63
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Valid data corresponds to range constraints

Roll # | Value
1 2
2 2
3 6
4 5
5 1
6 7

which valuecs) are
out of ranaez.

) Google Cloud



Accurate data matches to a known source of truth
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Lamps and Clocks?
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Consistent Data Ensures Harmony across Systems

House Owner ID

Address

123 ABC St 12

Owner ID Owner
Address

15 123 ABC St.

12 53rd Ave.

Who owns the house?

) Google Cloud




Uniformity in Data Means Measuring the Same Way

=$125
Million

n November 4199, MASA lost a
Mars climate orbiter because
of Erﬂl‘\sh ve Metric st)s’rem
measurements

) Google Cloud



Module 5

Cleaning and
Transforming your Data

In this module we will:

Examine the 5 Principles of Dataset Integrity
« Characterize Dataset Shape and Skew

Clean and Transform Data using SQL

Clean and Transform Data using a new Ul:

Introducing Cloud Dataprep

Lab: Explore and Shape data with Cloud Dataprep

& Google Cloud



Understanding Dataset Shape

Number of
Columns

Small

Number of

Rows Dataset
Taller than
Wide

Even
Height
and
Width

Wide but
Short

) Google Cloud



Understanding Dataset Skew (Distribution of Values)

Frequency of
Occurrence

_ Skewed Right
Possible Data Values

Heavy Skew Skewed Left




Module 5

Cleaning and
Transforming your Data

In this module we will:

Examine the 5 Principles of Dataset Integrity
Characterize Dataset Shape and Skew

« Clean and Transform Data using SQL
Clean and Transform Data using a new Ul:
Introducing Cloud Dataprep

& Google Cloud



Clean and Transform Data with SQL

Validity

Data conforms to
your business rules

Challenges
Out of Range

Empty Fields
Data Mismatch

Setup Field Data Type Constraints
Specify fields as NULLABLE or REQUIRED
Proactively check for NULL values

Check and Filter for Allowable Range values
o SQL Conditionals: CASE WHEN, IF ()

Require Primary Keys / Relational Constraints in upstream
source systems (remember, BigQuery is an analytics
warehouse not your primary operational database)

—
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Clean and Transform Data with SQL

a e Create test cases or calculated fields to check values

o  SQL: (quantity_ordered * item_price) AS sub_total

Accuracy e Lookup values against an objective reference dataset

Data conforms to an o SQL: IN() with a subquery or JOIN

objective true value.

Challenges
Lookup Datasets

Do Not Exist



Clean and Transform Data with SQL

Completeness

Create, save, and
store datasets.

Challenges
Missing Data

Thoroughly explore the existing dataset shape and skew and
look for missing values

o SQL:NULLIF(), IFNULL(), COALESCE()

Enrich the existing dataset with others using UNIONs and
JOINs

o SQL: UNION, JOIN

o Example: Multiple years of historical data are available
for analysis



Clean and Transform Data with SQL

0 e Store one fact in one place and use IDs to lookup

Consistency

e Use String Functions to clean data
o PARSE_DATE()
o SUBSTR()

from data. o REPLACE()

Derive insights

Challenges
Duplicate Records

Concurrency Issues



Clean and Transform Data with SQL

Uniformity

Explore and
present data

Challenges
Same Units of

Measurement

Document and comment your approach
Use FORMAT () to clearly indicate units
CAST( ) data types to the same format and digits

Label all visualizations appropriately

—

£) Google Cloud



Tricky NULLs when Filtering Out Missing Values

#standardSQL

SELECT * FROM
"bigquery-public-data.noaa_gsod.stations"”
WHERE state IS NOT NULL
LIMIT 10

L

Results Explanation

Row  usaf

007011
007005
007025
007044
007047
007083
007034
007084
007094

=3

© 0 N O o » WO N

wban
99999
99999
99999
99999
99999
99999
99999
99999
99999

Job Information

name
CWOS 07011
CWOS 07005
CWOS 07025
CWOS 07044
CWOS 07047
CWOS 07083
CWOS 07034
CWOS 07084
CWOS 07094

/

country state call

lat
null
null
null
null
null
null
null
null

null

lon elev

null
null
null
null
null
null
null
null

null

begin
20120101
20120127
20120127
20120127
20120613
20120713
20121024
20121214
20121217

end
20121129
20120127
20120127
20120127
20120717
20120717
20121106
20121217
20121217

Why does the below query still

show blank state values when we

clearly filtered on IS NOT NULL?

. Table JSON First <Prev Rows 1-9 of 10

) Google Cloud



Module 5

Cleaning and
Transforming your Data

In this module we will:

Examine the 5 Principles of Dataset Integrity
Characterize Dataset Shape and Skew
Clean and Transform Data using SQL

« Clean and Transform Data using a new Ul:
Introducing Cloud Dataprep

& Google Cloud






Create Repeatable Data Transformation Flows in a Ul

# Cloud Dataprep data-to-insights ~ DATASETS

& IRS 990 Data Cleanup

Deduplication, filtering, and joining IRS Form 990 U.S. Non-Profit Data

= B

irs_990_2015 irs_990_2015- 2

Use Flows to wrangle your data. 2 i

irs_990_2014 irs_990_2014 - 2

g

Create Flow

& m

irs_990_2013 irs_990_2013 - 2

i

& [

irs_990_2012 irs_990_2012 -2

5

& ESRin

irs_990_ein irs_990_ein - 2



Transform Data with a Variety of Predefined Wranglers

e Use the Cloud Dataprep GUI to create

and preview data preparation steps

e Chain together multiple wranglers into
a repeatable recipe

e Common tasks like record
deduplication and derived fields

—

0BY4/D0UL
411631246
15186
aggregate
Groups values and 19621
performs aggregate 12700
functions 7958
countpattern 15727
Counts the number of 19287
matches 15704
deduplicate 10815
Removes dup!icate rows, 16735
where values in every |
column are the same |7992
'6627
delete , 6170
Removes rows that satisfy
a condition 18674
) 16226
derive
6426

Creates a new column with
the result of a formula

drop
Removes one or more
columns

avtrart

12862

&) Google Cloud



Chain Transformation Rules Together into a Recipe

e Repeatable set of transformation
steps build by chaining data wranglers
together

Break into rows using ' \n' as a delimiter
Split column1 into 246 columnson / /
Convert row 1 to header

e Jobs run against recipes
Change EIN type to Integer

® ® 606 @

e Caninclude end-to-end steps from Create calendar_year_filed from Concatenate 3 functions

ingestion, transformation,
aggregation, save to BigQuery



Monitor Jobs and Save Results as a New Table in BigQuery

€ & DATfile Ingestion > [ irs_990_2016 Job 1of1 - o ©
Job Results
e Track completed and
b ) () ) Job Status - Complete Launch Time Today at 6:09 AM  CSV 347...
O n g O I n g J O S 100% 0% 0 @ 02|47 3021483 Job ID 5583 Finish Time  Today at 6:55 AM
Valid Mismatched Missing QLIS oS, Environment - Google Dataflow  Duration an hour

_ Dataset irs_990_2016
e See the data quality
metrics for transformed = . ©  ceduyesot  m sbsecod o o

da‘tasets Valid 307,483 Valid 307,483 Valid 307,483 Valid 307,483 Valid 307,483 Valid
Mismatched 0 Mismatched 0 Mismatched 0 Mismatched 0 Mismatched 0 Mismatched
Empty 0  Empty 0 Empty 0  Empty 0  Empty 0  Empty
Top 2 values Top 20 values Top 2 values
N 2275 N >>c
. . . [ : 20570 [
View h m h :
o IeW nistograms wi be
mm LAl oo d 4
fati Ll LA~ & _ Hm b 527
Su ary S a IS ICS Or 0.66 .56 1.6G  200.0R00.5k 201.8k 201.5k 2000 2008 2017 188 o
T T T T [ TT |T mr  ne 4511
o s s 12 2,886
M Minimum 10,018,922 Minimum 200,003 Minimum Mar 1 2000 02 2068
eac Ie Lower quartile 241,388,855 Lower quartile 201, 506 Lower quartile Jun 8 2015 13 w’osq
Median 420,618,975  Median 201,512 Median Dec 1 2015 {53
Upper quartile 629,664,667 Upper quartile 201,512 Upper quartile Dec 1 2015 114 :
Maximum 996,686,871 Maximum 201,611 Maximum Nov 1 2016 ;g
15
17 67
29 39
23 1
26 10
16 7

& Google Cloud




Lab 4a
Explore and Load Data
with Cloud Dataprep

27

Google Cloud



Transform your data with Cloud Dataprep

Cloud Dataprep is Google's self-service

go IRS 990 Data Cleanup
data preparation tool.

Deduplication, filtering, and joining IRS Form 990 U.S. Non-Profit Data

In the first part of this lab, we will load B
irs_990_2015 - 3.csv
data sources as part of a new flow.

irs_990_2014 - 3.csv

irs_990_ein — 3.csv



Cleaning NOAA
Temperature Data
with Cloud Dataprep

) Google Cloud




Using Column Details Statistics Reveals Outlier Max Temperature

© #° gsod2017 Flow > [ gsod2017 ~ 1~[@~0 2| O

Grid  Columns  Sample1-First9.77MB~  32Columns 22,335Rows 5 Data Types %

..a

+4 maxl v

Overview Patterns

SUMMARY TOP VALUES MISMATCHED VALUES
Valid « 22335 1000% & s None
Unique 794 3.6% waz ey _
Outliers 84 0.4% OUTLIERS
Mismatched « 0 0.0% * 8885 .9 16
Missing o 0 0.0% B2 .2 4
B3 4
STATISTICS L3s.4 2
Minimum -78.50 k323 2
Lower Quartile 49.30 k3.7 2
Median 69.10
Upper Quartis 8420 _
Maximum 9,999.90
Average 71.98
Standard Deviation 266.90

VALUE HISTOGRAM

FREQUENT VALUES

7 S ——— L
A 179




Set the Anomalous 9999.9 Temp Value to NULL with a Formula

© & gsod2017 Flow > [ gsod2017 ~

Grid Columns Sample 1 - First 9.77MB 33Columns 22335Rows 5 Data Types

Source to be droppe

## mxpsd v ## gust v ## max1 v max1 ABC flag_max v ## min1
I ol-' 1,000 ~ 10-1,000 I 'lIIIII'" 1 Category I -'sls-w,ooo

12.8 20 : : * 38.7

6.0 999.9 73 73 56.3

4.1 999.9 91.9 91.9 76.3

999.9 999.9 43.3 43.3 33.8

20.0 999.9 62.6 62.6 * 48.2

21.0 999.9 60.8 60.8 * 51.3

8.9 999.9 31.6 31.6 3.4

15.9 24.1 84.2 84.2 * 66.2

1.1 999.9 73.4 73.4 * 53.6

15.5 27.2 66.6 66.6 * 52.2

9.9 999.9 27.5 27.5 * 23.5

20.0 26 91.4 91.4 * 77

7.8 999.9 67.1 67.1 38.1

13.0 15.9 31.6 31.6 2.5

7.8 999.9 36.3 36.3 30.2

15.9 21 37.4 37.4 * 19.4

9.7 999.9 6.4 6.4 -10.3

3.9 999.9 20.7 20.7 -5.6

20.0 999.9 59.7 59.7 36.1

15.5 999.9 35.8 35.8 29.7

O
New Step switch to editor
Choose a transformation Columns required Formula (7) required

set max1 X if((max1 >= 9999.9), null(), max1) a Google Cloud




Looking at the Data Quality Bar shows many States missing

© & gsod2017 Flow > [ gsod_stations - 2 ~

Grid Columns Full Dataset - 2.4MB -~ 11 Columns 25,000 Rows 6 Data Types

= usaf ~ oz wban v ABC name ~  ABC country
e L ———— —————————————— ]
I ‘ | ‘Il 19,940 missing-value
| [S———1 I““ll--- Illn- I“||||l|ll|lllllm|llnn
7k - 1000k 2,391 Categories 22,300 Categories 239 Categories 53 Categories
007011 99999 CW0S - 870611
007644 99999 CWOS - 87044



Filter on U.S. Only Weather Recordings

€© ¥° gs0d2017 Flow > [T gsod_stations -2 ~ 1~[0~o0
Grid Columns Full Dataset - 2.4MB ~ 11 Columns 25,000 Rows 6 Data Types Rows: ./ All Transformed - 19,940 Rows Q_ Filterin grid
&
# usaf R wban v o name v oA country - B state v oA call v H# lat v H# lon v amc elev R C) begin
®
Rename
o \ e i lll o e T b
7k- 1000k 2,391 Categories Categories 39 Categories ) ,160 Categories 90 180-180 4,741 Categories 1901 -2017
007611 99999 cHOS 67611 Edit.coluran 2 20120101 l
007044 99999 CWOS - 87044 Column Details 20120127
007076 99999 CWOS 87076 20121214
007683 99999 cHoS 67683 Find ? 20120713
008268 99999 WXPOD8278 AF Format > 32.95 65.567 +1156.7 20120301
008403 99999 XM10 20120101
068485 99999 XM14 Filter > Value is exactly.. 20120101
008411 99999 XM26 Clean > Value is one of... 28121129
008415 99999 xM21 20131002
008418 99999 XM24 Formula > Value contains... 20120101
008419 99999 XM25 Aggregate > Value starts with... 20120101
010014 99999 SORSTOKKEN NO N Value ends with... 5.341 +0048.8 19861120
010015 99999 BRINGELAND NO Restructure > 5.867 +0327.0 19870117
010017 99999 FRIGG NO N Custom filter... 2.25 +0048.0 19880320
016040 99999 NY-ALESUND - IT No Lookup... Neo e 11.933 +008.6 19730101
010050 99999 ISFJORD - RADIO sv 78.067 13.633 +0009.0 19310103
010060 99999 EDGEOYA NO Prep 78.25 22.817 +0014.0 19730101
010070 99999 NY-ALESUND sv 78.917 11.933 +0007.7 19730106
010080 99999 LONGYEAR sv ENSB 78.246 15.466 +0026.8 19750929
010090 99999 KARL - XII-OYA sv 80.65 25 +0005.0 19550101
010110 99999 KVITOYA sv 80.067 31.5 +0010.0 19861118
010150 99999 HEKKINGEN: FYR NO 69.6 17.833 +0014.0 19800314
010170 99999 AKSELOYA sv 77.683 14.783 +0006.0 19738101
010200 99999 SORKAPPOYA sv 76.483 16.55 +0010.0 20101008
010240 99999 PYRAMIDEN NO 78.65 16.367 +0020.0 19730101
010260 99999 TROMSO NO 69.65 18.933 +0114.5 19976201
nsnnan nnnnn it o eun un an aan nn e cnpa0 o Anamanna
@ SUGGESTIONS Cancel
Keep rows where ismissing([state]) Delete rows where ismissing([state]) Create a new column from ismissing([state]) Set state to IFMISSING(state, NULL())
& state & state [S] state [ =] column1 (S state =] state
true
true
true
Affects all columns, 19940 rows Affects all columns, 19940 rows Affects 1 column, all rows Creates 1 column column, all rows Changes 1 column
L L] o L

& Google Cloud




Keep only U.S. Only Weather Recordings

€© ¥ gs0d2017 Flow > [ gsod_stations - 2 ~ 1=[I~0
Grid Columns Full Dataset - 2.4MB - 11 Columns 25,000 Rows 6 Data Types Rows: ./ All Transformed - 5,442 Rows Q o)
54 N4
# usaf v oz wban v ARC name v ABC wuntz - B
AN we---—-yhere country == 'US’ Cancel
l | Rename where tsmissing(lstate])
Iulaannan.cnll ..l I“III-- Iy Change type T
7k - 1000k 2,391 Categories 22,300 Categories 239 Categories
007011 99999 cHoS 67611 Editcolumn >
007044 99999 CWOS 07044 Column Details
007076 99999 CWOS - 87676
007083 99999 CWOS - 87083 Find >
008268 99999 WXPOD8278 AF Format >
008403 99999 XM18
008405 99999 XM14 Filter > Value is exactly...
008411 99999 XM26 Clean > Value is one of... \
008415 99999 XM21
008418 99999 XM24 Formula > Value contains...
008419 99999 XM25 Aggregate > Value starts with...
010014 99999 SORSTOKKEN NO Value ends with...
010015 99999 BRINGELAND NO Restructure >
010017 99999 FRIGG NO Custom filter...
a10040 99999 NY-ALESUND- TT No Lookup...
016050 99999 ISFJORD-RADIO sV
010060 99999 EDGEOYA NO brop
016070 99999 NY-ALESUND sV
010080 99999 LONGYEAR sV
016090 99999 KARL - XII-OYA sV
010110 99999 KVITOYA sV
Edit Step Sswitch to editor Cancel
Choose a transformation Condition required
keep country == 'US’

: & Google Cloud




Delete Missing Data for the State Field

€ 8- gsod2017 Flow > (I gsod_stations =2 ~ 1=fT~o0 (®3
Grid Columns Full Dataset - 2.4MB ~ 11Columns  5442Rows 6 Data Types Rows: ./ All Transformed - 425 Rows 19
# usaf P wban Asc name ABC country (= state ABc call 3
XETEE .
I ||| ‘h e Browse through automatic
W . J— || :
423,63k 1000k 2174 Categories 5,030 Categories 1 Category 53 Categories 2,340 Categories SuU g g est 10N Ca rd S fO r
621110 99999 MOORED - BUOY us .
621170 99999 MOORED - BUOY us tranSfOrmathn
621180 99999 MOORED - BUOY us
621220 99999 MOORED - BUOY us
621300 99999 MOORED - BUOY us
621370 99999 PLATFORM-NO.. - 62137 us
621410 99999 MOORED - BUOY us
621430 99999 MOORED - BUOY us - .
625650 99999 MOORED - BUOY us L MOdlfy tO CUStomIZG yOUF own
625680 99999 MOORED - BUOY us .
625750 99999 MOORED - BUOY us |Og IC
625760 99999 MOORED - BUOY us
631370 99999 MOORED - BUOY us
690014 99999 C-STN- -WHITE - SANDS us NM
690138 99999 STANLY-CO- AIRPORT -~ - TEAM-A  US NC
690140 93161 EL-TORO-MCAS us CcA KNZJ
690174 99999 INDIAN- SPRINGS - RANGE us NV L63 Add t R 'p h d
690200 99999 GOVERNOR - HYDE us NC ® o ecipe wnen rea y
690210 99999 ALLIGATOR - BRIDGE us NC
690250 99999 KITTY - HAWK - SCHOOL us NC
690260 99999 CHEBOYGAN us MI
@ SUGGESTIONS Cancel Add to Recipeh’

Keep rows where ismissing([state]) Delete rows where ismissing([state]) Create a new column from ismissing([state])
= = state =) state [ =] column1

true

true

true

state

£) Google Cloud



Review Final Recipe and Save

€© ¥ gs0d2017 Flow > [ gsod_stations - 2 ~ 1-[0~0 ()
Grid Columns Full Dataset - 2.4MB ~ 12Columns 5017 Rows 6 Data Types Columns: ./ All Transformed - 2 Columns Q o) 15

o E B v

name ABC country \ state ABC state_geo ABC
Ti B (o =W e Toggle open the right side bar

B T — | .
egories 1 Category 3 Categories 2335Catec§ @) Concatenate 'US- ', state Cancel tO VIeW the Steps In your
MCAS us CA KNZJ .
SPRINGS - RANGE us NV L63 reClpe
RHYDE us NC
R BRIDGE us NC
AWK - SCHOOL us NC
AN us MI
ANSAS us >
NAL - BRIDGE us OR K4S2 M df t
e = = v ] oairty or remove sieps as
TMQ-53 us FL
I xercrse us o needed
£ ARSENAL us AL
N PVNG - GRND us MD
SIGNED us CA KQAM
AGG- /- TEST us NC X
NDOVER R GHC us ut KasL .
4G AIRFIELD us o e Click Run Job when you want
ANDING us FL KaLG
NAS us NV KQAV t E t

© R-VALLEY-G-R us CcA KQCK o xecute

Edit Step Sswitch to editor Cancel

Choose a transformation Columns required Delimiter New column name

merge ‘us-* 4 state_geo
state X

: £) Google Cloud




Run the Flow which includes our Recipes and Outputs a Table

#  Cloud Dataprep

g gsod2017 Flow

= I
gsod2017 gsod2017
= I

gsod_stations gsod_stations - 2



Summary: Create clean datasets with SQL and/or Cloud Dataprep

Dataset integrity Explore your data Clean and
includes validity, to determine if transform your
accuracy, there is heavy dataset by writing
completeness, skew which could SQL statements
consistency, and impact

uniformity performance

—

Clean and
transform your
dataset through
the Cloud
Dataprep Ul

£) Google Cloud
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Lab 4b
Transform Data
with Cloud Dataprep




Transform your data with Cloud Dataprep

In the second part of this lab, we will 3 IRS 990 Data Cleanup
clean, merge, and join our IRS datasets o -
Deduplication, filtering, and joining IRS Form 990 U.S. Non-Profit Data
together.
. . = i
Afterward we will execute our first Cloud
. . . irs_990_2015 - 3.csv irs_990_2015-3

Dataprep pipeline job.

= i

irs_990_2014 - 3.csv irs_990_2014 -3

B in

irs_990_ein — 3.csv irs_990_ein - 3



