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$600 Billion




- Data Quality: the suitability of data for its
intended purpose

- The Data Warehousing Institute estimates that
data quality problems cost US businesses more
than $600 B per year’

- A Data Warehousing Institute survey also
indicates SQL queries are the most common
methodology for data quality assurance’

- Teradata Profiler can make data quality
assessment easy by eliminating such query
writing

I “Data Quality and the Bottom Line”, Wayne Eckerson, The Data Warehousing Institute, 2002
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In-database data profiling software

- ODBC-based client tool requiring no additional
hardware, no data movement

Enabled by the power of Teradata SQL

- All Warehouse Miner functions result in the generation
and execution of Teradata SQL

Offers several data quality assessment functions
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Some users use Teradata Profiler to assess data in existing
databases

to establish quality baselines

to ensure quality standards are maintained over time
Some users may find Teradata Profiler particularly effective to
apply to data once it has been loaded into staging tables and as
a condition for loading into production tables
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- A data quality assessment plan is a project plan
defining data quality in specific, measurable terms, and

describing who, how, where, and when the assessment of
actual data against this definition is to be carried out

- Sample Plan Excerpts:

Conduct broad-based profiling of the following tables, comparing
results against the documentation represented by the data model
and data dictionaries . . .

Populate the Customer Data Quality Metadata Table, which
includes date-of-run, table profiled, column profiled, % missing
values, % unique values, . . ..

Develop a monthly data load filter to flag any variances from the
profile for the previous five month’s data
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Broad-based assessment using Data Explorer

« Four functions packaged as one

« Uses Teradata Session Pooling for concurrent table analysis
Targeted assessment using individual functions

« Enabled by SQL Clause options on individual functions

« Frequency (Listing Specific Values, Specific Integrity Violations)
Constraint Checking

« Overlap (Referential Integrity)
Interactive explorations, using graphic features

o Most Profiler functions offer graphic output
As a tool development vehicle

« SQL can be extracted and run outside of Profiler

o Profiler can be run in batch mode

« Tables created by Profiler can be accessed DYNAMICALLY
using Excel, for instance y
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Data to be Used in Performing these Tasks

twm_customer
CUST _ID: INTEGER

INCOME: INTEGER

AGE: SMALLINT

YEARS_WITH_BANK: SMALLINT

NBR_CHILDREN: SMALLINT

GENDER: CHAR(1)

MARITAL_STATUS: CHAR(1)

NAME_PREFIX CHAR(4) twm_customer_phone
FIRST_NAME: CHAR(30) (CUST ID: INTEGER

US_PHONE: CHAR(12)

LAST_NAME: CHAR(30) | oK
STREET_NBR: SMALLINT
STREET_NAME: CHAR(30)
POSTAL_CODE: CHAR(5)
CITY_NAME: CHAR(20)
STATE_CODE: CHAR(2)

twm_transaction

/CUST_ID: INTEGER
TRAN_ID: INTEGER

TRAN_AMT: DECIMAL(9,2)
PRINCIPAL_AMT: DECIMAL(9,2)
INTEREST_AMT: DECIMAL(9,2)
NEW_BALANCE: DECIMAL(9,2)
TRAN_DATE: DATE
TRAN_TIME: CHAR(6)
CHANNEL: CHAR(1)
TRAN_CODE: CHAR(2)




there are 7 basic steps in the use of Teradata Profiler
connect to an ODBC data source with appropriate permissions
- set the database connection properties
create a new, (or open an existing) Project
add at least one Analysis to the Project
set input options
- select table(s) and columns to be analyzed
- set analysis parameters
- set expert options
set output options
execute the Analysis (using the runicon )
examine, interpret, and use results of interest

that’s it!
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Assessing all tables with DATA EXPLORER

Teradata Profiler - [tvwam_ tables - Data Explorer]

& File
i m = O »

Wiew Project  Tools

Window Help

" P

D4

twarn_ tables

| imPUT = | OuTPUT ® | RESULTS W |
data graphs

| Project Ex=plorer b4

= ‘& Data Quality Demonstration
LG b tables

| demol_wvalues [27 rows] - | | Sort | | Format | | Select all | | Copy |

wtbl ®hype ®Chk =l RUNIgQUE wblank,

3 age ShALLIMT F49.00 0.00 79.00
buwrn_cugtorner city_name CHaR[20] C F49.00 0.00 E9.00 0.00
bern_cugtorner cust_id INTEGER F49.00 0.00 F49.00 0.00 F44.(
bearn_customer first_name CHaR[E0] C 743.00 0.00 40E6.00 0.00
brn_customer gender CHAR[IICH |[749.00 0.00 3.00 0.00
tuarn_custorner Income INTEGER F49.00 0.00 E41.00 10200 EA7 ([
buwrn_cugtorner lazt_name CHaR[20] C F49.00 0.00 245.00 0.00
bearn_customer marital_statu  |[CHAR[1)CH | 749.00 0.00 4.00 0.00
brn_customer narne_prefis CHAR[4ICH (74900 0.00 E.00 50600 =
brn_customer nbr_children SMALLIMT 74900 0.00 F.00 45800 2810
buwrn_cugtorner poztal code CHAaR[BICH  |[749.00 0.00 44200 0.00
bern_cugtorner ztate_code CHAR[ZICH |[749.00 0.00 232.00 0.00
bearn_customer ztreet_name CHaR[E0] C 743.00 0.00 122.00 0.00
brn_customer ztreet_nbr SMALLIMT 74900 0.00 4E66.00 0.00 7490
tuarn_custorner pearz_with_b | SkALLIMT F49.00 0.00 11.00 28,00 EE1.(
tewrn_customer_phone cust_id INMTEGER 0.00 0.00
tearn_customer_phone us_phone CHAR[12) C 0.00 0.00
bearn_tramsaction channel CHAR[TICH  [46206.00 0.00 10.00 10767.00 =
birn_tramzaction cust_id INTEGER 46206.00 0.00 521.00 0.00 4520
tewrn_kranzaction interest_amt DECIMAL[D.Z (4620600 0.00 E54.00 442713.00 1287
twarn_tranzaction new_balance |DECIMAL[E.Z |46208.00 0.00 22021.00 27200 4593
tearn_tranzaction principal_amt  |DECIMAL[E.2 | 4620E.00 0.00 20754.00 10043.00 E315

y: twarn bFransactine tran Arnt DFCIkAl 19 2 1AR2OR NN nnn 2N7FA8 NN ] A1RR NN H?g? bl

| 1l |
| Erecution Status =
Aralysiz Statusz Meszzage
L= twrn_ tables Carnplete Execution complete
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Reviewing Explorer Results

- Things to look for in Explorer results in tabular form:

. Values:

- Number of unique values

Does this agree with the available documentation, such as from a data dictionary or Erwin model?

Is the number of unique foreign key values in a given table at least as great as the number of unique
values it assumes in its primary table?

@ « Constant columns

Walues
Generally such have no application value

- Missing values

Are there potentially multiple conventions for representing missing values, such as nulls and blanks
in character fields?

- (Obvious) domain violations
Negative values in count or amount columns

- Frequency:
- Follow-up, drill-down answers to questions raised by Values results
I - Disproportionately high or low counts for a given column

Frequency Very low counts could indicate a data entry or transformation error

- Differences in coding conventions




- Things to look for in Explorer results in tabular form:

)3

Statistical
Analysiz

J

Higtogram

Statistics:
- Outliers, although the associated box-and-whiskers plots may

provide a quicker means of identification

- If the assessment plan calls for an understanding of the distribution

of the data, and the appropriate advanced options — such as kurtosis
and skewness were selected — look for the shape of the distribution

Histograms:
- If bins were chosen as the analysis option, the results will divide the

range of values the column may assume into equal size intervals.
Look for intervals with disproportionately high or low frequencies.

- If quantiles were chosen as the analysis option, the results will divide

the range of values the column may assume into intervals with
approximately the same frequencies in each. Look for intervals that
are disproportionately wide or narrow.

&



What do Explorer’s VALUES Results tell you in this case?

Teradata Profiler - [tvwam_ tables - Data Explorer] |Z||§||'i|
& File W“ew Project Tools window Help - 8 x

‘Sl m = EE » o m B DML

tm_tables e 2o o
| Pt = | outPuT = | RESULTS W | = & Data Qual
data graphs= o @‘ bwrn_
| demol_walues [27 rows) b | | Sort | | Format | | Select All | | Copy |
wtbl wol whype wehnk wrwall Hunigue shlank RZEO nlatsd ®heg ~
4 age ShAALLIMNT 745.00 0.00 79.00 0.0a 748.00 1.00
bearn_customer city_name CHaR[20] C 743.00 0.00 E3.00 .00
bern_customer cust_id IMTEGER 745.00 0.00 743.00 0.00 743.00 0.00
brn_customer first_nare CHAR[Z0] C 749.00 0.00 406.00 0.00
bewrn_cugtorner gender CHAR[1ICH 74900 0.00 2.00 0.00
buwrn_cugtorner Income INTEGER ¥49.00 0.00 E41.00 102,00 B47.00 0.00
bearn_customer last_name CHaR[E0] C 743.00 0.00 345.00 0.00 /
brn_customer marital_status CHAR[11CH | 7459.00 0.00 4.00 0.00 /
brn_customer narne_prefis CHAR[4]CH (74900 0.00 E.00 506.00 =
buwrn_cugtorner nbr_children ShAALLIMT ¥49.00 0.00 F.oa 462,00 281.00 0.00
bearn_customer postal_code CHAR[BICH (74300 0.00 442 00 0.00
bearn_customer ztate_code CHAR[ZICH (74300 0.00 33.00 0.00
brn_customer ztreet_narme CHAR[Z0] C 749.00 0.00 122.00 0.00
bewrn_cugtorner ztreet_nbr ShAALLIMT 749,00 0.00 466,00 0.00 F49.00 0.00
buwrn_cugtorner pearz_with_bank ShAALLIMT ¥49.00 0.00 11.00 22,00 BE1.00 0.00
tearn_customer_phone cust_id INTEGER 0.00 0.00
bwrn_customer_phone uz_phaore CHAR[12]C 0.00 0.00
birn_tramzaction channel CHAR[1ICH (4620600 0.00 10.00 10767.00 =
bwrn_tranzaction cuszt_id IMTEGER 46206.00 0.00 521.00 0.0a AB206.00 0.00
bewrn_tranzaction interest_amt DECIMALIF.Z | 4520600 0.00 E&4.00 443189.00 1837.00 0.00
tearn_tranzaction new_balance DECIMALIS.Z (4620600 0.00 32081.00 272.00 45334.00 0.00
bwurn_transaction principal_armt DECIMAL[S.2 | 4520600 0.00 20154.00 1004300 E215.00 29348.00
F b bransactinm tran amt DFECIkALE 2 TAR2NOR NN o POFSE NN H15R NN BANZ NN l?ﬂ?dﬂ gl'l i
LI £ Il
| Execution Status
Aralysiz Statusz Meszzage
(=1 twarn_ tables Complete E mecution complete

Note negative value for age, the presence of 3 unique values for gender, and 506
_customer_phone is an empty t:
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Cross-Reference with Explorer’s FREQUENCY Results

Ternadata Profiler - [tvwam_ tables - Data Exploner] |Z|
& File %ew Project Tools ‘Window Help - 8 x

‘Bin m = EHE » = oGP DML
B ey .

| inPuT » | outPur » | REsULTS W |
data graphs

demol_frequency [196 rows) vl | Sart Farmat | | Select Al | |

wtbl b wweal
bern_cugtorner city_name Tampa
tuarn_custorner city_name Arlington
brn_customer city_narme Buffalo
bern_cugtorner city_name “firginia Beach
tuarn_custorner gender F
brn_customer gender kA 4
bern_cugtorner gender 1
brarn_custorner lazt_name
brn_customer rnarital_status 2
bern_cugtorner marital_status
tuarn_custorner marital_ztatus
brn_customer rnarital_status
bern_cugtorner name_prefix
tuarn_custorner name_prefix
brn_customer narne_prefis
bern_cugtorner name_prefix
tuarn_custorner name_prefix
brn_customer narne_prefis
bern_cugtorner nbr_children
tuarn_custorner nbr_children
brn_customer nbr_children
bern_cugtorner nbr_children
tvarn cnsbomer rnhr children

5]

| Erecution Status

BAnalysis Status tMezzage

(=] twarn_ tables Complete E mecution complete

Use FREQUENCY results to drill-down on the three values of gender.
lumn value.




wm. [ata Explorer

Available Tables and Columns

Look for boxes with disproportionately long
whiskers, for instance nbr_children, income,

and years_with_bank in twm_customer. At least
the maximum values in each case represent
outliers. We’ll see another method for finding all
outliers, using FREQUENCY.

Selected T ables and Columns

BX

= ¢ dgadd
+ bwmn_customer
+ bramn_customer_phone
+ bwrn_transaction

FRE

¥ - i : = : i

55" ] E E } :||

: : EE g v %

e [ 11 i 3 o : ] — A
m T T : = 5 ] £ i T = —— =

3 SESSEaE) z eEees % 5 et

: : - = - - ; - : : = e

SESESESESESS B BE SE S == B SE 5

A= ] T ] - B N e B O T BN B O Em =j =
| e [ ExS i T g R N o /.‘. [7f .=




Why is age “missing”, as it occurs in the FREQUENCY

results for twm_customer?

Teradata Profiler

File Wiew Project Tools Mindow Help

‘Bin m G » = % g DML

| wPuT w | ouTPUT » | RESULTS » |

data selection analysis parameters expert options

Mumber aof Table: to Process in Parallel:

kd asimurm Urnique Character Yaluesz for Unrestricted Frequency Analysiz:
b aximum Unique Mumeric/Date Yalues for Frequency Analysis::
Mimirmurn Rows Before Frequency/Hiztogram Combining Atternpted:

kd asimum Mumber of Combined “alues for Frequencys/Hiztogram dAnalpsis:

Fiestricted Processing

Fdinimum Fraction of Rows Frequency %alue Must Occur In:

Auto-calculate the number of select list itermns

bl amirnum Mumber of Select List lbems: I:I

N

Izt time run -~ | | FProject Explarer

d:
Drata EHD|DTET1 date mor d: 5, 0 last complete run:

Data Explorer Expert Opti
software

- what to analyze

- what to skip

- how to analyze it

Note the default of 20, §s

= % Project 1
L& Data Explorerl

)ns instruct the

the maximum unique

numeric/date values fof frequency analysis.

| E=ecution Status

Analysiz Status Meszage
& Data Explarer Complete Execution complete




Teradata Profiler also provides Values, Frequency, Statistics,
and Histogram as standalone analyses

Why?

Each of these analysis offers the data profiler SQL options not
present as part of the Data Explorer function

These SQL options greatly expand the capabilities of these
individual analyses

to restrict the scope of an analysis, such as via a WHERE clause

to return results, based on categorization using a GROUP BY
clause

to filter results — such as in showing duplicates only — using a
HAVING clause

As standalone analyses, the generated SQL is exposed for
further leverage as well y



- Warehouse Miner FREQUENCY function

lihi
- Arguably the Warehouse Miner function most et

useful for data quality assessment, next to Data
Explorer

- What does it do? LIST & COUNT !

- Provide simple counts stand-alone or as part of
Data Explorer

- Provide counts of duplicate or near duplicate
columns, alone or in combination

- Provide counts of referential integrity violations

- Provide counts of outliers - values which may
be incorrect

&
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FREQUENCY for combined column counts

Tenadata Profiler |:||§||X|
Eile Wiew Project Tools ‘indow Help

S e = EHE » m S o5F DML

T = | S | Froject E=pl =
M Frequency1 - Frequency =13 | Project Explarer
—_— = % D ata Quality Demonstration
LE bwemn tables
il Freguency

Freguencyl

| wPuT w | outPur > |

data selection analypsis parametears enpeart options

1] Select Frequency Style
| Crasstab = | [compute the frequencies of every permutation of walues in every column

2] Select Columnsz FromOne Table

Available Databases: Selected Colurnns:

i

Availlable Tables: 3 dgadi
|twm_c:ust0mer & twwrn_custarmer
= gzireet_nbr
street_name
city_name o~ city_hame
= zust_id
firgt_name
gender
Hinconme

Available Columns:

lazt_name
marital_status
name_prefix

¥ nbr_children
postal_code
state_code
street_name

W ztreet_nbr

W pears_with_bank

Execution Status

Analy=sis Status tMezzage

7

&

lumns shown. This

7 yo!
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FREQUENCY for Duplicate Detection

Teradata Profiler

File Wiew Project Tools ‘Wwindow Help

‘Bitom = E G » v @ DMLY

M Frequencyil - Frequency

| FProject E zplorer
Frequencyl

= % D ata Quality Demonstration
@ b tables
il Freguency

| wPuT w | outPUT » | RESULTS » |

data selection

analpsis parametars expeart options

Optional WHERE clause test:

Optional HAWVIMNG clause tet:
wont > 1|

Optional QUALIFY clauze test:

Execution Status

Analyziz Status

b ezzage
latll Frequency Complete Emecution cormplete

PV VR’ l

&

s only to be listed

7 yo!

KOWIHR 2004
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Results of Duplicate Detection

Teradata Profiler

File Wiew Project Tools ‘Wwindow Help

‘Bt Em e @ » o m 5 DML
M Frequencyil - Frequency

Frequencyl

| mPUT » | OuTPUT » | RESULTS W |

| FProject E zplorer b4

= % D ata Quality Demonstration
@ b tables
il Freguency

| Table [196 rows] | | Select all | |
ztrest_nbr city_name
Sunset Los Angeles
37tk Long Beach
Fingzbung Fortland
Tenth Honalulu
E Fortland
Capital Philadelphia
Eighth Los Angeles
Old Cliffs Loz Angeles
Lilac San Francisco
23rd Albuguerque
Lirma St Paul
Alamo Tulza
35tk Austin
Drivizion Mews vork. Citp
C Houszston
Rose Chicago
10Eth Long Beach
J Sacramento
k arguerite Taledo
Wine Mew vork, Citp
Hoowver Tuczon
106tk Chizago
1l
Execution Status >
Analyziz Status b ezzage
lull Frequencyl Complete Esecution complete

,,

&

PV VR’

streets, and A
t for each triple. ornicTion 2004
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FREQUENCY for referential integrity assessment

- checking whether there are any orphan cust _id values

M Frequencyl - Frequency

| INPUT w | OUTRUT » | |

data zelection | analysis parameters | espert options

1] Select Frequency Stple
| Crasstah 2 | [compute the frequencies of every permutation of

2] Select Columns From One Table

Available Databazes: Selected Colurmis:
||:|qa4|:l w | Frequency Columns
Available T ables: = dgadd
|twm tranzachion w | =& twm_transaction
= oo W ocust_id
Available Columns: W ban_id
channel S
B zyst_id
Hinterest_amt p

B new_balance
B prinicipal_arnt
B tran_amt

tran_code
Biran_date
Biran_id

tran_time

For twm_transaction, set up a Crosstab Frequency on cust _id and
tran_id.
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