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(57) ABSTRACT

Date-warehouse systems are populated using an enhanced
Extraction-Load-Transform (ETL) process and system by
employing three ideas: Out-of-order-fill ETL, relative-order-
ing index (ROI), and dependent queries. Out-of-order-fill
ETL allows a data warehouse to accept the loading of data
files in any order, and does not require the loading of any
previous backup data files in order to provide some function-
ality to end users under the view that some functionality or
data access is better than none at all. Dependent queries are
processes that use defined data structures for use in construct-
ing, extracting, and validating each record to be written in
said data-warehouse system in order to ensure that referential
integrity is maintained and that no orphaned data is pushed
into the data warehouse. Finally, ROI is a process wherein a
value is determined, based on the constraints of the source
data, which indicates the relative newness of the data.

Full-Backup
Data File

Out-of-Order ETL
Individual Data-File Processing

Individuat
Record
Extractian

110

—t— 115

Dependant Query

Pracess
{se0

)

!

| ——— 120

RO! Procass
{se0

I

Validated and
Transformed Record
to be Written to

Data Warehouse

e ——
Data Warehouse



Patent Application Publication

100

105

1§
Padial-Backup
Data File

Jul. 2,2009 Sheet 1 of 5

Any Additional
Partial-Backup
Data Files
(processed in an
order, individually

Full-Backup
DataFile

)

Out-of-Order ETL ,
Individual Data-File Processing

Individb ‘_/
Record
Extraction

Y

Dependent Query 4'/
. Process

(see Figure 2)

—— 115

Y 1120

ROI Process 4__/

{se® Figures
3 and 4)

T

Validated and
Transformed Record
to be Wiitten to

Data Warehouse

St ———
Data Warehouse

Figure 1

125
e

US 2009/0172047 Al



Patent Application Publication

Jul. 2,2009 Sheet 2 of 5

Dependent Query Process

200

Data-Containing Unit
Used to Construct,
Extract, and Validate
Each Record
to Be Writen

| ——
Defined Dependent i 205
Query Based on i :
Database :
Constraints -

or Extrapolated
Relationships

individual
Record

Extraction

v

—~ 215
Populate /
Data-Containing Unit

With Record
Data/Nvalidate

y

Referential Int
to ETL Prog

If Validated and r 220
egrity |

Maintained, Then Push

am

v

Entity Data,

225
Query for Related [
and

Push to ETL Program

v

Query Data

; 230
alidate and Transform [

Entire Dependent

Set

Push Validated and
Transformed Data Set
into Data Warehouse

235

Figure 2

US 2009/0172047 Al

240

Source
Backup
Data File(s)




Patent Application Publication Jul. 2,2009 Sheet 3 of 5 US 2009/0172047 A1

‘Example ROl Process

START

300 ETL process sxtracts and
\ validates record;
Corresponding ROl record
written to ROi table ..

305 Current in-process RO
record's ROl value i
compared to existing

comresponding RO
record values.

310

Is the current,
in-process record ROI value
greater than all comesponding
ROt record values

inthe ROl table?

e

N

315 320

\‘ ! _ y »J
END -- RECORD WRITTEN END - RECORD NOT
TO DATA-WAREHOUSE ("UPSERT") WRITTEN TO DATA-WAREHOUSE

Figure 3



Patent Application Publication Jul. 2,2009 Sheet 4 of 5 US 2009/0172047 A1

Record R at Record Rat Time B
Time A has ROl m hasROln>m
415 420
pd P A k‘ : o
Past i< Backward-fill % Forward-fill
, . h Migration . Migratior\.
~ N :
Time A Time =0 Time B
400 405 410

Figure 4



Patent Application Publication Jul. 2,2009 Sheet 5 of 5 US 2009/0172047 A1

Any Additional -
Partial-Backup
Data Files
{processed in any
order, individually)

1 sl
Partial-Backup
Da_ta File

Full-Backup
Data File

Computing Device 'J

Out-of-Order ETL
505 — : Data-File Processing Program

Individual ‘/ ;
Record

Extraction

—— 510

h 4

DependentQuery <_‘—/
Process

(seo Figure 2)

: 520

ROl Process <_,/

{see Figures
3 and 4)

Vatidated and 525
Transformed Record
to be Writen to
Data Warehouse

| 530
<

Data Warehouse

Figure §




































