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Overview

MimamsuPro consists of four components (DORM Studio, Store, Analysis Tool and Dataset Tool). DORM Studio is a facility to create Data Object
Relationship Map (DORM) of relational database(with RDOM*) in terms of objects and attributes. Store is a facility to create dataset(with metadata) of
selected attributes. Analysis Tool is a facility to perform statistical analysis, and append the statistics to the dataset. Dataset Tool is to create subset and/or

filter the dataset.

Datasets, statistical analysis and subsets get stored as database table/s. For datasets and subsets a metadata table gets created together with the data
table. Datasets, statistical analysis and subsets tables (together with metadata tables) can also be exported as CSV files.

Map.

DORM Studio

Create Data Object Relationship

Store

Create dataset/s by creating and
running data element
(attribute) selection.

Analysis Tool
Create and append statistics to a
dataset using RDBMS functions.

Dataset Tool
Filter, sort and/or select Top(n)
of a dataset.

- Snowflake

- MysQL

- Oracle

- Teradata

- MS SQL Server
- DB2

- Redshift

- PostgreSQL

- MariaDB

- SQLite

* see Appendix-1: Symmetric Relational Data Object Model for details.
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DORM Studio: includes facility to create Data Object Relationship Map (DORM) as well as copy, import and export map features. In addition to individual
interfaces for adding DOBJ, R_DOBJ, LOOK-UP and RANGE objects the facility includes interfaces to create LOOK-UP and RANGE tables as well. It also includes
‘AutoMap’ and ‘Verify Map’ features. The ‘AutoMap’ adds (i.e. maps) tables and columns with standard names (see ‘Standard Names for Tables and Columns’
section) as DOBJ and R-DOBJ components automatically. The ‘Verify Map’ verifies database/schema content for adherence to Relational Data Object Model.

Store: is an interface, created using DORM, to create and run data element(attributes) selection to create dataset (with Dataset Metadata*). Store also
includes ‘Analysis Tool” and ‘Dataset Tool’ as part of “Work with Dataset’ feature.

Object Relations Summary: Each dataset gets created with Object Relations Summary. It is an interactive presentation of all combinations of related object
counts in the dataset. The summary shows total counts of the objects at the top. The bottom part of the summary is interactive; it shows from left to right all
combinations of related object counts, from left to right in descending order of object combination size.

Analysis Tool: is an interface to create and append statistics to the dataset. The tool consists of six types of functions, 1) General Functions (i.e. CASE
STATEMENT, EXPRESSION), 2) DOBJ Functions (i.e. COUNT, FREQUENCY COUNT, EMBED-FN-CODE), 3) Aggregate Functions, 4) Analytic Functions, 5) String
Functions and 6) Date/Time Functions. Metadata about appended statistic gets added to Dataset Metadata*. Also, when a statistic’s table is exported as CSV
file, two files get created; a file for statistic and a file for Statistic Metadata**. [Note: All functions are built in functions of the database system in use.]

Dataset Tool: includes features to subset and/or order a dataset. It also includes features to save a subset as database table and export the subset as CSV file.
Each Saved subset is created with associated Subset Metadata*** table.

* see Dataset Metadata for details. ** see Statistic Metadata for details. *** see Subset Metadata for details. © 2023 UniGenus LLC




Quick Summary

Step 1: Create Data Object Relationship Map (DORM)

of the database/schemas (with RDOM*) using ‘DORM Studio’.

m STORE DESCRIPTION
Update

| DORM Studio ,

New

Step 2: Create ‘Store’ using the DORM.

m STORE DESCRIPTION

=

Steg 3: Create and run data element ‘Selection’ to create dataset/s.

Exit

DESCRIPTION

l Open sTgR DESCRIFTION
g)
Update ' o
DORM Studio

* see Appendix-1: Symmetric Relational Data Object Model for details.

Step 4: Run (and append) statistics on the dataset.

New SELECTION DESCRIPTION

Selection1

o

m DATASET DESCRIPTION

SELECTION1_19443125V0_DS1 | SELECTION1_19443125V0_DS1
| Analysis Tool | e
4
Dataset Tool

Steg 5: Subset and/or filter the dataset.

o

m DATASET DESCRIPTION
SELECTION1_19443125V0_DS1 [ SELECTION1 194431250 DSt
Analysis Tool

© 2023 UniGenus LLC



Example (HR Database)

This guide refers to following example. There are two databases (i.e. schemas) ‘hr’ and ‘userdb’ on MySQL server. ‘hr’ database tables and views contain
employee and department data and ‘userdb’ is used to store datasets, statistical analysis and subset tables.

MySQL
NNN
hr userdb Ssao
- ~ Rt S
- -~
———_— 2:—/ ~~~~ NNNN
- s -~ S~ ~ S~ ~
- S S So
- - -~ S
——— S=o RS ~ ~
__—‘—‘ ~~~~~ ~~N NN\
- - Sso S~ S ~
- - S s ~ S~ ~
S
EMP EMP_DEPT DEPT LOCATION JOBS
SN S S [Femen | | Commwen | [ amoaton | Datasets
123 EMPLOYEE_ID 1|3 EMPLOYEE_ID l 1{3 EMPLOYEE_ID ] 1 EMPLOYVEE ID asc DPTMGR_FIRST_NAME 3 LOCATION ID 8¢ JOB_ID
MANAGER 1D © START DATE 123 GROSS_PAY CUUESAESCES. rec DPTMGR_LAST_NAME - - P JOB TITLE Analysis
aec FIRST_NAME 126 DEPARTMENT IO STREET_ADDRESS
- @ END_DATE 123 NET_PAY = aec DPTMGR_EMAIL

Aec LAST NAME - Ny asc POSTAL CODE 123 MIN_SALARY
e EMALL aec JOB_ID se¢ DPTMGR_PHONE_NUMBER - 123 MAX_SALARY
se¢ PHONE_NUMBER 17 DEPARTMENT_ID | - [ESEmppaylieBa008) © DPTMGR_HIRE_DATE rreCiTy Subsets
© HIRE DATE 1fS INSTANCE SEQ | ae¢ DPTMGR_JOB_ID Ac STATE_PROVINCE
13SALARY i% 123 DPTMGR_SALARY sec COUNTRY NAME SALARY_RANK D DOBJ
123 COMMISSION_PCT 23NET PA—Y 123 DPTMGR_COMMISSION_PCT Aec REGION_NAME _

#ec MGR_FIRST_NAME

mee AACR 1 ACT MARE

1§53 EMPLOYEE_ID

123 GROSS_PAY

AST RIET PALY

12{ DEPARTMENT ID

Aec DEPARTMENT_NAME
123 LOCATION_ID

|23Ibc:unc| l

RBC salary_rank
ABC range

(] Rr-DOBJ
() Look-up
() RANGE
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Example (HR Database)

(RDOM diagram)

aec STATE_PROVINCE
Aec COUNTRY_NAME
Aec REGION_NAME

Aec JOB_TITLE
123 MIN_SALARY

123 MAX_SALARY

() posi

DEPT
S-table EMP P-tablel
EM P_DEPT £ emppay_jan2009
' department " S-table
RS-table T3 EMPLOYEE_ID
aec DPTMGR_FIRST_NAME = P~ employee 123 GROSS._PAY
asc DPTMGR_LAST_NAME emp_x_ dept *23 EMPLOYEE_ID 123 NET_PAY
rec DPTMGR_PHONE_NUMBER <DEPARTMENT ID o LAST NAVE P-table2
@ DPTMGR_HIRE_DATE e EMALL A-table £ emppay_feb2009
=< DPTMGR J0BID ¢ aec PHONE_NUMBER =11 i
123 DPTMGR SALARY - Jobs_history ™23 EMPLOYEE_ID
- © HIRE_DATE 123 GROSS PAY
123 DPTMGR_COMMISSION_PCT § SALARY L§EMPLOYEE_ID -
123 NET_PAY
123 DEPARTMENT_ID § 123 COMMISSION_PCT @ START_DATE
Aee DEPARTMENT_NAME < aec MGR_FIRST_NAME € END_DATE
"123 LOCATION_ID Range table ‘z| aee MR | AST MAME Q‘JOBJD P-table3
& = salary_range E 123 DEPARTMENT_ID 5 emppay_mar2009
g 2 5:', 123 |NSTANCE_SEQ w3 EMPLOYEE_ID
= Look-Up table & 123 Ibound J 123 GROSS_PAY
Il . 197 RIET mAS
a 7 dept_location g' 123 ubound
o (o) RBC salary_rank 5
- LOCATION_ID - ABE range EI
aec STREET_ADDRESS Look-Up table 9
rec POSTAL_CODE = jobs =
reeCITy w= JOB_ID

(] Look-up

1/ ¢ M

1_I_1

() r-DoBJ (] RANGE

In terms of relational database, DEPARTMENT _ID and EMPLOYEE_ID are primary-keys (not NULL) for ‘department’ and ‘employee’ tables (i.e. S-tables) respectively.

For ‘jobs_history’ table (i.e. A-table) EMPLOYEE_ID + INSTANCE_SEQ is primary-key where EMPLOYEE_ID is foreign-key to ‘employee’ table. For ‘emppay_jan2009’,
‘emppay_feb2009’ and ‘emppay_mar2009’ tables (i.e. P-tables) EMPLOYEE_ID is primary-key and foreign-key to ‘employee’ table. For ‘emp_x_dept’ table (i.e. RS-table)
EMPLOYEE_ID + DEPARTMENT _ID is primary-key (not NULL) and are foreign-keys to ‘employee’ and ‘department’ tables respectively.
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- DORM Studio

- Open
M i m a m s u P ro m STORE | DESCRIPTION LAST UPDATE |
'y
:

(Professional Edition)
DORM Studio

Licensed to:

Analyst

(p***@unigenus.com)
Delete

=0

License validity: 166 days
©2023 UniGenus LLC (US Pat. 9384240 and 11693890)

[« ¥

7 W

Open selected store.

m Enter MimamsuPro.

Update Update selected store (after associated map update).
EJ Close MimamsuPro. plo RSO Open DORM Studio.
New Create new store.
| Delete | Delete selected store.
EXxrt Exit MimamsuPro.

© 2023 UniGenus LLC



DORM Studio:

- New map

Back

Data Object Relationship Maps

NAME DESCRIPTION LAST UPDATE

STORE

Create Copy

Export

i

Import

| 4 ¥

Ty

0 SEE ) Open selected map.

New Create new map.
Create Copy Create duplicate copy of the selected map.

Export selected map as a file.
Import map from a file.

Back Return to main menu (or application home page).

NAME Map name.
DESCRIFTION Map description.

LAST UPDATE Last update timestamp.

STORE Name of associated store.

© 2023 UniGenus LLC



(3]

DORM Studio: |&
- New map Name HRD R@ (X)) m
- New DOBJ Description Human Resources Database R@) .
Database Type |MysSQL
Server URL 1/local

Username

root .
MyDataEase(space)

I ?allowPublicKeyRetrieval=trueRusesSSL=false
2O
(Example: //focaiidvee5306/7allowPublicKeyRetrieval=truefuwsesSl=false)

Password **** *~ e _'
|

| userdb

Please add 1DBC Driver File mysgl-connector-j-8.0.33 .jar for MySQL

Download from: https:/frepo1 maven org/maven2/com/mysgl/mysqgl-connector-j/8 033/
&

Ok Cancel

( J J

If prompted, copy/paste the link into browser, download the driver file and add using folder button.

RDBMS Server URL

Snowflake //<org>-<account>.snowflakecomputing.com/?db=<MyDatabase>
Available Databases Selected Databases
_ Teradata //<IP or hostname>/DATABASE=<MyDatabase>,DBS_PORT=1025
mysql hr
information_schema Oracle @<hostname>:1521:<sid>
performance_schema |
sys NOR 1 ) SQLServer //<hostname>:1433  (Instance Name: <instance_name>)
sakila
world :" 0 YOR Redshift //<cloudhost>.redshift.amazonaws.com:5439/<MyDatabase>
tickit
userdb < DB2 //<hostname>:50000/<DatabaseName>
m MySQL //<hostname>:3306/<?parameters>
. . 5
MariaDB //<hostname>:3306/<?parameters>
PostgreSQL  //<hostname>:5432/<DatabaseName>
Close .
SQLite <folderPath>/<folder_name>

Name Enter name for the new map.
Description Enter brief description of the map.
Database Type Select database type from menu.
Server URL Enter server address of the database.
Username Enter your username for the database.

Password Enter your password for the database.

m Connect(logon) to the database.

Create/edit Data Object/s.
Create/edit Relationship Data Object/s.

m Create/edit Look-Up object.
PLIEE create/edit Range object.

Close Close map. (all add/edits will be saved.)

MyDatabase(space) Select a database space for
datasets, analysis and subsets.

Add database to selected databases.
_< | Remove database from selected databases.

S\ -):ni00 Save database type, database selections,
address (URL) and Username.
Auto-create map entries for DOBJ and R-DOBJ components

based on the standard table and column names.
(See ‘Standard Names for Tables and Columns’.)

Check for NULL and duplicate values in ID columns; and
verify objects relationships.

Close map. (all add/edits will be saved.)

LTS View map in a tabular form.

| X |Delete map.

Verify Map

© 2023 UniGenus LLC



DORM Studio: )
‘ ’ =
- New DOBIJ ‘EMP MyDatabase(space) =cElEnr = |'] %3 Name w) X m
- Add Static Table userdb " Description
3
Databasel~ 2 O=
v (& MysaL MyDatabase(space) --- SELECT
> & b ) MyDatabase(space) --- SELECT --- #* Dobj Name EMP X m
userdb Description : )
i i userdb Description ~ EMPLOYEES
DETELELLE T E) WA EL L Static Attribi
DETELELE L EY WA EDI 5N Static Attributes Table X Aperiodic Attributes Table % Periodic Attributes Table X
v ﬁ MySQL (ﬁloca\host:3306,'?al\owPuth,;
v (5 hr v (& MysaL (l!\nca\hnsttSSDﬁl?aHanuth’; »  employee > --- SELECT --- > --- SELECT ---
. countries " %Er Dobj-ID Column Instance Update Seq. Number Column %  Period Type Period Name
|| department — SELECT _ countries
1 dept_location Row Date/T :‘ department lEMPLOYEE_ID I o EGIES
i depts - SELECT ; dept_location Row Date/Time Column(Optional) W—ate/Time Column(Optional) Row Date/Time Column(Optional)
——— i e Select j - SELEcT SELECT
T Attribute Co [ emp_x_dept === ‘
@ emppayﬁa B employee Attribute Column Attribute Description Attribute Information
1 emppay_feb2009 :‘ emppay_apr2009
j‘ emppay_jan2009 NAME :‘ emppay_feb2009
") emppay_jun2009 " emppay_jan2009
= - NAME DESCRIPTION INFORMATION
5 emppay_mar2009 || emppay_jun2009 S
) emppay._may2009 [ emppay_mar2000 1 COMMISSION_PCT COMMISSION_PCT decimal [ ]
) istory [ emppay_may2009 2 EMAIL EMAIL varchar [ ]
= j fobs " history 3 FIRST_NAME FIRST_NAME varchar B
. | jobs_history D -
R ) tocat ] jobs 4 HIRE_DATE HIRE_DATE date ]
[ || locations v =
Hint: . jobs_history
A s — ) 5 JOB_ID JOB_ID varchar [ x]
| locations
Error: 6 LAST_NAME LAST_NAME varchar [ % |IE%
Hint:
Error: 0/0
rror: / Cancel
Hint: H 4 rH 7

n Create new.

Dobj Name Enter name of the Dobj.

Description Enter small description of the Dobj.
u Add selected table’s info to Dobj.
| X | Delete from the map.

Ed Exclude attribute from the Dobj.

Static Attributes Table Select from left and add Static attributes table.
Dobj-ID Column Select Dobj-ID column from drop down.
Row Date/Time ColumniSelect row timestamp column from drop down.
Aperiodic Attributes Table Select from left and add Aperiodic attributes table
Instance Update Seq. Number Column Select row update seq. column from drop down.
Periodic Attributes Table Select from left and add Periodic attributes table
Period Type Create new Period Type(or select from drop down)

Attribute Information Additional info. about selected (from table below) attribute (editable).

Period Name Enter Period name.

m Save add/edits.

Cancel | Cancel add/edits.

Done | Close Dobj
mvmw map in a tabular form.

Attribute Description Description of selected (from table below) attribute (editable).
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DORM Studio:
- Edit ‘EMP’ DOBJ
- Edit Static Table

MyDatabase(space)

userdb

Database(schema) / Tables

v ﬁ MySQL (Hloca\host:aEﬂﬁf?allowPubMJ’;
A ﬁ hr

_"| countries

department
dept_location
depts
emp_x_dept

emppay_apr2009

emppay_feb2009
emppay_jan2009
emppay_jun2009
emppay_mar2009
emppay_may2009

EMP D tDobj Name EMP
Description  EMPLOYEES

Static Attributes Table X

> employee

2©

Row Date/Time Column(Optional)

Daobj-ID Column
EMPLOYEE_ID

Attribute Column

Included Attributes (18)

Aperiodic Attributes Table %
> == SElETT =
Instance Update Seq. Number Column
=S ElECTT =
Row Date/Time Column(Optional)
= SElE0T =
Attribute Description

DN View Map |

Periodic Attributes Table %
> --- SELECT ---
%  Period Type Period Name

Row Date/Time Column(Optional)
-~ SELECT ---

Attribute Information

NAME

DESCRIPTION

INFORMATION

1 COMMISSION_PCT

COMMISSION_PCT decmal

| ETTTTTNEDN excluded apipes (1)
:

history i
© jobs - NAME ATION INFORMATION
" jobs_history 1 ‘ COMMISSION_PCT ‘ COMMISSION_PCT decmal ‘
locations |
¢ Included Attributes (18)
Error: NAME DESCRIFTION INFORMATION
Hint:
o 1 COMMISSION_PCT COMMISSION_PCT decimal
2 EMAIL EMAIL varchar
3 FIRST_MNAME FIRST_NAME varchar
4 HIRF DATF HIRF DATF date

S::nwer0 L_D.%J

2 Create new.
Dobj Name Enter name of the Dobj.

Description Enter small description of the Dobj.
- Add selected table’s info to Dobj.

| X | Delete from the map.

Shows included attributes.
Excluded Attributes ShOws excluded attributes.

Static Attributes Table Select from left and add Static attributes table.
Dobj-ID Column Select Dobj-ID column from drop down.

Row Date/Time ColumniSelect row timestamp column from drop down.
Aperiodic Attributes Table Select from left and add Aperiodic attributes table

Instance Update Seq. Number Column Select row update seq. column from drop down.
Periodic Attributes Table Select from left and add Periodic attributes table

Period Type Create new Period Type(or select from drop down)

. Period Name Enter Period name.
Exclude attribute from DOBJ.

Include attribute in DOBJ.

Attribute Information Additional info. about selected (from table below) attribute (editable).

Attribute Description Description of selected (from table below) attribute (editable).

m Save add/edits.

Cancel | Cancel add/edits.

Done | Close Dobj
mvmw map in a tabular form.
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DORM Studio:

- Create Static
Attributes Table

.userdb

Database(schema) / Tables

v ﬁ MySQL (/Mocalhost:3306/allowPublicke

Pﬁhr

Error:
Hint:

- SELECT -

Description .Objectl

atic Attributes Table X
7‘0
OBJ1STATIC m

Dobj-ID Column

OBJ1_ID

Row Date/Time Column(Optional)

%@Pute Column
Attfibute

26J

g

*%Name OBJECT1 Wé}

%  Aperiodic Attributes Table

> = HalEtT=

Instance Update Seq. Number Column

--- SELECT ---

Row Date/Time Column(Optional)

--- SELECT ---

Attribute Description

Attributel_Desc wjk

SR View Map |

X %  Periodic Attributes Table X
> --- SELECT ---

%  Period Type Period Name

Row Date/Time Column(Optional)
--- SELECT ---

Attribute Information

20,

NAME DESCRIPTION INFORMATION
1 ‘ ATTRIBUTEL Attributel_Desc ‘ ‘ E ‘
0/0
qd D Save » Cancel

v

@ Optional
* Repeat (@ @ )

for each Attribute.

( Continued on next page.)

n Create new.

Dobj Name Enter name of the Data Object.

Description Enter small description of the Data Object.

. X | Delete from the map.

Exclude attribute from the Look-Up.

Static Attributes Table New Static attributes table name

Dobj-ID Column New Dobj-ID column name.

Attribute Description Description of attribute (editable).

Attribute Column New attribute column name.

Attribute Information Additional info. about attribute (editable).
Row Date/Time Column{ Column for row update date/time.

m Save add/edits.

Cancel | Cancel add/edits.
mView map in a tabular form.

© 2023 UniGenus LLC



DORM Studio:

- Create Static Attributes & New Table

Table

Create Table

Database userdb DDL Statement
Table OBJ1STATIC CREATE TABLE userdb.OBJ1STATIC (
OBJ1_ID VARCHAR (10)
Columns ATTRIBUTE1 VARCHAR (10)
OBJ1_ID )

ATTRIBUTE1
26

Definition
Column ATTRIBUTE1
Data Type 'VARCHAR

Width / Constraint (10) ’ Execute DDL | Cancel

e

* For each column repeat@, @ and @ (for some data types such as VARCHAR)
@ After typing Width (and/or Constraint) press Enter or click in DDL Statement box on the right.

Database MyDatabase (space) Execute DDL Create table in the Database
Table Table to be create : - .
Cancel Cancel table creation
Columns Columns to be created

Data Type Select Data Type for the column
Width / Constraint Enter Width and/or constraint for the column

© 2023 UniGenus LLC



DORM Studio:

- Edit ‘EMP’ DOBJ

MyDatabase(space) EMP % Dobj Name EMP X m
- Add Aperiodic Table - L -
userdb Description  EMPLOYEES
DETEL R L L YW E B Static Attributes Table X Aperiodic Attributes Table ¥ Periodic Attributes Table X
v (& hr E »  employee 3; : ?s_history » - SELECT ---
— countries Dobj-ID Column Insta pdate Seq. Number Column %  Period Type Period Name
| | department -
[ dept_location --- SELECT --- \INSTANCE_SEQ
;' depts Row Date/Time Column(Optional) Row Date/Time Column(Optional) >vd Date/Time Column(Optional)
— empxcept -~ SELECT - - Select -— W) - SELECT —
| employee
[ emppay apr2009 Attribute Column Attribute Description Attribute Information
"1 emppay_feb2009 DEPARTMENT_ID . HIST_DEPARTMENT_ID J * decimal
__' emppay_jan2009
__' emppay_jun2009
- NAME DESCRIPTION INFORMATION

* To change attribute description and/or Efm“
information select (@ ) and edit (@)_ Hint:

" locations

" regions

emppay_mar2009

DEPARTMENT_ID

emppay_may2009

HIST_DEPARTMENT_ID decimal

history 2 END_DATE HIST_END_DATE date x|
jobs 3 J0B_ID HIST_JOB_ID varchar x|
jobs_history 4 START DATE HIST START DATE date ]

0/0
M4 rH

B 7) Coneel

n Create new.

Dobj Name Enter name of the Dobj.

Description Enter small description of the Dobj.
B Add selected table’s info to Dobj.
| X | Delete from the map.

Ed Exclude attribute from the Dobj.

Static Attributes Table Select from left and add Static attributes table.
Dobj-ID Column Select Dobj-ID column from drop down.
Row Date/Time ColumniSelect row timestamp column from drop down.
Aperiodic Attributes Table Select from left and add Aperiodic attributes table
Instance Update Seq. Number Column Select row update seq. column from drop down.
Periodic Attributes Table Select from left and add Periodic attributes table

Period Type Create new Period Type(or select from drop down)

Period Name Enter Period name.

m Save add/edits.
Cancel | Cancel add/edits.
Done | Close Dobj

Close Close DOBIJ interface.
mView map in a tabular form.

Attribute Description Description of selected (from table below) attribute (editable).

Attribute Information Additional info. about selected (from table below) attribute (editable).

© 2023 UniGenus LLC



DORM Studio:
- Create Aperiodic
Attributes Table

MyDatabase(space) OBJECT1

userdb Description  Object1

Database(schema) / Tables %  Static Attributes Table X

Dobj Name OBJECT1

riodic Attributes Table %

SR View Map

%  Periodic Attributes Table ¥

v (& MySQL (Mocalhost-3306/7allowPublicke OBJ1STATIC .OBJ 1APERIODIC1 > --- SELECT ---
> @ Dobj-ID Column Instance Update Sieq .i;mber Column %  Period Type Period Name
--- SELECT --- SEQ_NUM
Row Date/Time Column(Optional) Row Date/Time Cmomional) Row Date/Time Column(Optional)
--- SELECT - | —- SELECT -
* W\ qpute Column Attribute Description Attribute Information
144) - |
APRDCATTR1 m* APRDCATTR1 W m
NAME DESCRIPTION INFORMATICN
1 APRDCATTR1 APRDCATTR1 ]
<G J— |
Error: 0/0 \
o Save @ Cancel
Hint: 44 » M

@ Optional
* Repeat (@ @@ )

for each Attribute.

( Continued on next page.)

n Create new.

Dobj Name Name of the Data Object.
Description Description of the Data Object.
. X | Delete from the map.

Exclude attribute from the Look-Up.

Aperiodic Attributes Table New Aperiodic attributes table name
Instance Update Seq. Number Column New sequence number column name.
Attribute Column New attribute column name.

Attribute Description Description of attribute (editable).

m Save add/edits.

Cancel | Cancel add/edits.
mView map in a tabular form.

Attribute Information Additional info. about attribute (editable).

Row Date/Time Column{ Column for row update date/time.
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DORM Studio: n New Table
- Create Aperiodic
Attributes Table

Create Table

Database userdb DDL Statement
Table OBJ1APERIODIC1 CREATE TABLE userdb.OBJ1APERIODIC (
OBJ1_ID VARCHAR (10)
Columns 'SEQ_NUM INT
APRDCATTR1 VARCHAR (15)
0BJ1_ID )
SEQ_NUM

Definition

Column APRDCATTR1

Data Type 'VARCHAR %

Width / Constraint (ISW Execute DDL i o i Cancel |'

* For each column repeat@, @ and @ (for some data types such as VARCHAR)
@ After typing Width (and/or Constraint) press Enter or click in DDL Statement box on the right.

Database MyDatabase (space) Execute DDL Create table in the Database
Table Table to be create : : .
Cancel Cancel table creation
Columns Columns to be created

Data Type Select Data Type for the column
Width / Constraint Enter Width and/or constraint for the column
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DORM Studio:

-Add Periodic
Tables

userdb

v (@ -
__' countries

department
dept_location
depts
emp_x_dept
employee
emppay_apr2009
emppay_feb2009
"] emppay_jun2009 "0

emppay_mar2009

emppay_may2008
history
"l jobs

"] jobs_history

locations

regions

MyDatabase(space) EMP # Dobj Name EMP | X View Map
DETELEREIES O E) WA EI EEN . Static Attributes Table X Aperiodic Attributes Table ¥ Periodic Attributes Table

Error:
Hint:

Description = EMPLOYEES

?  employee ®  jobs_history pay_jan2009

Dobj-ID Column Instance Update Seq. Number Column iod Type Period Name

—- SELECT - INSTANCE SEQ M 'v| 3AN2009 m * Create New (@) or select (@)
Row Date/Time Column(Optional) Row Date/Time Column(Optional) Row Date/Time Colﬂz’}tional) Period Type for each Periodic

- SELECT —- — Select -— - Select - v Attributes Table
Attribute Column Attribute Description Attribute Information

NAME DESCRIPTION INFORMATION
1 GROSS_PAY GROSS_PAY decimal B

2 NET_PAY NET_PAY decmal B

0/0 Cancel
RRE %—‘ %

n Create new.

Dobj Name Enter name of the Dobj.

Description Enter small description of the Dobj.

u Add selected table’s info to Dobj.

| X | Delete from the map.

Ed Exclude attribute from the Dobj.

Static Attributes Table Select from left and add Static attributes table. m Save add/edits
Dobj-ID Column Select Dobj-ID column from drop down.

Row Date/Time ColumniSelect row timestamp column from drop down.
Aperiodic Attributes Table Select from left and add Aperiodic attributes table Done | Close Dob)j
Instance Update Seq. Number Column Select row update seq. column from drop down.

Periodic Attributes Table Select from left and add Periodic attributes table
Period Type Create new Period Type(or select from drop down) Vlew map in a tabular form.
Period Name Enter Period name.

Cancel | Cancel add/edits.

Close Close DOBIJ interface.

Attribute Description Description of selected (from table below) attribute (editable).

Attribute Information Additional info. about selected (from table below) attribute (editable). © 2023 UniGenus LLC



DORM Studio:

- Create Periodic
Attributes Table

* Create New (@) or
select ((3)) Period Type
for each Periodic
Attributes Table

@ Optional
* Repeat (@ @@ )

for each Attribute.

MyDatabase(space) OBJECT1 * Dobj Name OBJECT1 X m
userdb - Description .Objectl -
Database(schema) / Tables %  Static Attributes Table X *  Aperiodic Attributes Table ¥ * @dic Attributes Table X
v (& MySQL (Mocalhost.3306/?allowPublicke 2 OBJ1STATIC > --- SELECT --- .FREQI ABLE1
> e Dobj-ID Column Instance Update Seq. Number Column %od Typs Period Name
--- SELECT --- --- SELECT --- P1 ¥l N1
Row Date/Time Column(Optional) Row Date/Time Column(Optional) Row Date/Time n(Optiona
- SELECT ~—- SELECT — |
w;pute Column Attribute Description Attribute Information
F1KT UTE@* * FIATTRIBUTEL le‘ ' m
NAME DESCRIPTION INFORMATION
1 FIATTRIBUTEL FIATTRIBUTEL x
T J T
Error: 0/0 \
Cancel
Hint: 44 » #l %*

( Continued on next page.)

n Create new.

Dobj Name Name of the Data Object.

Description Description of the Data Object.
. X | Delete from the map.

Exclude attribute from the Look-Up.

Periodic Attributes Table New Periodic attributes table name
Period Type Type of periodic table
Period Name Name of this periodic table

Attribute Column New attribute column name.
Attribute Description Description of attribute (editable).

Row Date/Time Column({ Column for row update date/time.

Attribute Information Additional info. about attribute (editable).

m Save add/edits.

Cancel | Cancel add/edits.
mView map in a tabular form.
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DORM StUdiO: n New Table
- Create Periodic
Attributes Table

Create Table

Database userdb DDL Statement
Table FREQ1TABLE1 CREATE TABLE userdb. FREQ1TABLE1 (
OBJ1_ID VARCHAR (10)
Columns F1ATTRIBUTE1 VARCHAR (8)
OBJ1_ID )
FLATTRIBUTEL

2O

Definition

Column FIATTRIBUTEL

Data Type 'VARCHAR %
Width / Constraint (8) W Execute DDL '(e | Cancel |

* For each column repeat@, @ and @ (for some data types such as VARCHAR)
@ After typing Width (and/or Constraint) press Enter or click in DDL Statement box on the right.

Database MyDatabase (space) Execute DDL Create table in the Database

Table Table to be create : - _
Cancel Cancel table creation
Columns Columns to be created

Data Type Select Data Type for the column
Width / Constraint Enter Width and/or constraint for the column
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DORM Studio: )
{ ) .
- New R-DOBJ ‘EMP_DEPT MyDatabase(space) - SELECT - wbj Name EMPDEPT R:E’D X
- Add R-Static Table : - |
userdb Description  EMPDEPT m
Database(schema) / Tables Dobj-1 | EMPLOYEE KSD Dobj-2 | DEPARTMENT
(
v (& hr E % R-Static Attributes Table X * R-Aperi Attributes Table X % R-PefioulcAttributes Table X
L 8 — countes xcle;t > - SELECT -- > - SELECT -
Name HRD X m __ dept_location
= 5 depts R-Dobj-ID Column Instance Update Seq. Number Column %  Period Type Period Name
Description Human Resources Database et
. emp_x_daep S S
e — e "o EMPLOYEE_ID+DEPARTMENT_ID SELECT
— - - — . — Row Date/Time Column(Optional) Row Date/Time Column(Optional) Row Date/Time Column(Optional)
Server URL // :3306/?allowP ieval=tr SS1L=false | jobs —
P, - : - ™ locations - Select --- |g) - SELECT - —-- SELECT ---
S ] = ozemployee_jobs %  Attribute Column Attribute Description Attribute Information
MyDatabase(space) | userdb F f opemployee_monpay_apr09
Available Databases Selected Databases — opemployee_monpay_feb09
__ opemployee_monpay_jan09
ir,'::;fr:]aﬁo,,jchema " ") opemployee_monpay_jun09 NAME DESCRIPTION INFORMATION
performance_schema __' opemployee_monpay_mar09
Zi“a ; opemployee_monpay_may09
world : osdepartment
Elzl;:jb ? 1 osemployee = 10
= " 188956011
" r1889560t10 L
| 1889560111 v
CL G s 1~
: 0/0 11
| GEE Error: / Save Cancel Close
Hint: RENT  29)
n Create new. R-Static Attributes Table Select from left and add Static attributes table. m Save add/edits.
. . R-Dobj-ID Column Dobj-ID columns of both Dobjs.
R-Dobj Name Enter name of the R-Dobj. _J J _ J Cancel | Cancel add/edits.
Row Date/Time ColumniSelect row timestamp column from drop down.
Description Enter small description of the R-Dobj. R-Aperiodic Attributes Table Select from left and add Aperiodic attributes table Done | Close R-Dobj
Dobj-1 j. . .
j Select a Dobj Instance Update Seq. Number Column Select row update seq. column from drop down. Closo Close R-DOBI interface.
i- i R-Periodic Attributes Table iodi i . .
Dobj-2 Select a Dobj Select from left and add Periodic attributes table mvlew map in a tabular form.

Period Type Create new Period Type(or select from drop down)
Period Name Enter Period name.
X | Delete from the map. Attribute Description Description of selected (from table below) attribute (editable).

Attribute Information Additional info. about selected (from table below) attribute (editable). © 2023 UniGenus LLC
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DORM Studio: &

- Create R-Static
Attributes Table

MyDatabase(space) -—- SELECT ---

| Description

Database(schema) / Tables
v ﬁ hr E
__' countries
"| depts

__' history

userdb

EMP_X_DEPT

"| dept_location

— Row Date/Tim
| jobs
" locations

__' oaemployee_jobs_h

|1 |__R-Static Attributes Table
=0

R-Dobj-ID Column

EMPLOYEE_ID+DEPARTMENT_ID

%0,
ey ;Pute Column
L m*

*%bj Name EMPDEPT
EMPDEPT @

DomeLOYEE Dobj-2 | DEPARTMENT
X % R-Aperioaic Attributes Table X
>

Instance Update Seq. Number Column

--- SELECT ---

--- SELECT ---
e Column(Optional) Row Date/Time Column(Optional)

- SELECT -

Attribute Description

* R-Pkégttributes Table X

>

%  Period Type

Row Date/Time Column(Optional)
--- SELECT ---

Attribute Information

--- SELECT ---

Period Name

@ Optional

* Repeat ((8) (9) C10)

for each Attribute.

| opemployee_monpay_apr09 sk
__' opemployee_maonpay_feb09 ATTRI m
__' opemployee_monpay_jan09
" opemployee_monpay_jun09 NAME DESCRIPTION INFORMATION
' | opemployee_monpay_mar09 1 ‘ ATTR1_COL ATTR1 ‘ ‘ H‘
' | opemployee_monpay_may09
__' osdepartment
__' osemployee
" r1889560t1
- r1889560t10 L
"1 r1889560t11 %
- >
Error: 0/0
: Save @ Cancel
Hint: 4 4 » »l '

( Continued on next page.)

n Create new.

Dobj Name Enter name of the Data Object.
Description Enter small description of the Data Object.
. X | Delete from the map.

Exclude attribute from the Look-Up.

Static Attributes Table New R-Static attributes table name

Attribute Column New attribute column name.

Attribute Description Description of attribute (editable).

Attribute Information Additional info. about attribute (editable).
Row Date/Time Column{ Column for row update date/time (optional).

m Save add/edits.

Cancel | Cancel add/edits.
mView map in a tabular form.
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DORM Studio:
- Create R-Static
Attributes Table

New Table

Database userdb

Table EMP_X_DEPT

Columns

EMPLOYEE_ID
DEPARTMENT_ID

M—

Definition

Column ATTR1_COL

Data Type 'VARCHAR %
Width / Constraint (10) W '

Create Table

DDL Statement

CREATE TABLE userdb.EMP_X_DEPT {
EMPLOYEE_ID decimal
DEPARTMENT_ID decimal
ATTR1_CGOL VARCHAR (10)

)

Execute DDL

20

| Cancel i.

* For each column repeat@, @ and @ (for some data types such as VARCHAR)

@ After typing Width (and/or Constraint) press Enter or click in DDL Statement box on the right.

Database MyDatabase (space)
Table Table to be create
Columns Columns to be created
Data Type Select Data Type for the column

Width / Constraint Enter Width and/or constraint for the column

Execute DDL Create table in the Database

 Cancel = Cancel table creation
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DORM Studio:
- Add R-Aperiodic attributes table: Similar to adding Aperiodic Attributes Table.

See DOBJ: Add/Edit Aperiodic Attributes Table on page 15
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DORM Studio:
- Create R-Aperiodic attributes table: Similar to creating Aperiodic Attributes table.

See DOBIJ: Create Aperiodic Attributes Table on page 16
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DORM Studio:
- Add R-Periodic attributes table: Similar to adding Periodic Attributes Table.

See DOBJ: Add/Edit R-Periodic Attributes Table on page 18
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DORM Studio:
- Create R-Periodic attributes table: Similar to creating Periodic Attributes Table.

See DOBIJ: Create Periodic Attributes Table on page 19

© 2023 UniGenus LLC



DORM Studio:

- New LOOK-UP ‘LOCATION’

MyDatabase(space)

userdb

- SELECT ---

Description LOCATION ‘

‘Wﬁj—Up Name LOCATION m

»

Database(schema) / Tables Dobj
Iy
n ' ﬁir countries t e lDEPT W D
— Look-Up Table Table
Name  HRD ey m | department i
Description Human Resources Database | %_OCatioﬂ ldepartment %:8)
Database Type | MysQL ¥ ; depts -Up Column Table Column
| emp_x_dept
S URL  //localhost:3306/ ieval=tr SSL=false - LOCATION_ID v LOCATION_ID Y
|| oo s .C
(Example: //lo =false) - . A .. . .
’ “ emppay_apr2009 %  Look-Up Attribute Column ibute Description Attribute Information
Username root Password ***#kxkx _ -
_| emppay_feb2009
MyDatabase(space) | userdb v i emppay_an2009
Available Databases Selected Databases " emppay_jun2009
ysal o 7 emppay_mar2000 NAME DESCRIPTION INFORMATION
i"f‘:f'maﬁ“"—xhsma " emppay_may2009 1 Ty cITY varchar B8 E
performance_schema r -
sys | history 2 COUNTRY_NAME COUNTRY_NAME varchar [ |
sakila [t
warld - | Jobs 3 POSTAL_CODE POSTAL_CODE varchar x|
tickit | jobs_history
userdb < M tocations L/ 4 REGION_NAME REGION_NAME varchar B
B regions /|5 STATE_PROVINCE STATE_PROVINCE varchar x|
— v
: m 6 STREET_ADDRESS STREET_ADDRESS varchar %] r{
]
E 0/0
Close - / Save @ ncel Close
[ Close | Hint: M4 »H '
@ See next page for creating a Look-Up table.
n Create new. Look-Up Table Selected look-up table m Save add/edits.
Look-Up Name Enter name of the Look-Up. Look-Up Column Select look-up column " cancel | Cancel add/edits.
e . Dobj Select Dobj L anes )
Description Enter small description of the Look-Up. ) )

u Add selected table’s info to Look-Up

Delete from the map.

EJ Exclude attribute from the Look-Up.

Table Select a Table of

selected Dobj

Table Column Select a column of selected Table

~ Close  Close DOBJ interface.
mView map in a tabular form.

Attribute Description Description of selected (from table below) attribute (editable).

Attribute Information Additional info. about selected (from table below) attribute (editable).
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DORM Studio: |8
- Create LOOk'Up MyDatabase(space) --- SELECT --- m—Up Name LOCATION @ X
Table : - -
userdb Description LOCATION m
Database(schema) / Tables %) Dobj
v (8 MySQL (Mocalhost 3306/ 2allowPublicKe | DEPT
> @ mﬂp Table Table
4
DEPTL ION W |department
Look-Up Column Table Column
LOCATION_ID <=> |LOCATION_ID
k-Up Attribute Column Attribute Description Attribute Information
REGION REGION '
¥ ui
%
DESCRIPTION INFORMATION Repeat (® @ )
for each Attribute.
1 CITY CITY [ x |
2 COUNTRY COUNTRY x|
O O
Y |
Error: 0/0 Save Q ancel
Hint: M« M | &
( Continued on next page.)
n Create new. Dobj Select Dobj m Save add/edits.
LOOk-Up Name Enter name of the Look-Up. Table Select a Table of selected DObj g Cancel D Cancel add/edits.
Description Enter small description of the Look-Up. Table Column Select a column of selected Table

Look-Up Table New look-up table name

Look-Up Column New look-up column name

Look-Up Attribute Column New look-up attribute column name

Attribute Description Description of attribute (editable).

Attribute Information Additional info. about attribute (editable).

mView map in a tabular form.

| X | Delete from the map.

EJ Exclude attribute
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DORM Studio:

n New Table
- Create Look-Up
Table Create Table
Database userdb DDL Statement
Table DEPTLOCATION CREATE TABLE userdb DEPTLOCATION (

LOCATION_ID INT

Columns .CITY VARCHAR (50)
_COUNTRY VARCHAR (50)

LOCATION_IW? 'REGION VARCHAR (50)

CITY )

COUNTRY

REGION

Definition

Column REGION

Data Type 'VARCHAR w

Width / Constraint (50) W/éf Execute DDL' 0 . Ccancel

* For each column repeat@, @ and @ (for some data types such as VARCHAR)
@ After typing Width (and/or Constraint) press Enter or click in DDL Statement box on the right.

Database MyDatabase (space) Execute DDL Create table in the Database
Table Table to be create : - .
Cancel Cancel table creation
Columns Columns to be created

Data Type Select Data Type for the column
Width / Constraint Enter Width and/or constraint for the column
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DORM Studio:

- New RANGE ‘SALARY_RANK’

Name HRD

Description Human Resources Database

Database Type | MysQL v

Server URL  //localh

SSL=false

:3306/ ?allowPubli ieval=tr

(Example: //localhost:3306/7allowPublicKeyRetrieval=trueBluseS5L=false)

T

Username  root Passwor

MyDatabase(space) | userdb v

Selected Databases

Save DB Info

Available Databases
mysql hr

information_schema

performance_schema

sys

sakila

world

tickit

userdb

> |
L)

MyDatabase(space) --- SELECT ---

*__ Range Name SALARY_RANK
!z 1 ’) !2 2)

userdb Description  SALARY_RANK
Database(schema) / Tables *‘ Range Table @ Dobj
courirnes A wy_ range LEMP
department
dept_location Lo nd Column Table
depts |Ibound % |employee
emp_x_dept
employee Upper Bound Column <=> Range Lookup Column
emppay_apr2009 l SALARY

emppay_feb2009 ) )
Attribute Information

|ubound m
% Range Attribute Column ribute Description

1 emppay_jan2009
: emppay_jun2009
1 emppay_mar2009
[ emppay_may2009
— NAME DESCRIPTION INFORMATION
"] history

— 1 range salary_range wvarchar [ |
|| jobs
1 jobs_history 2 salary_rank salary_rank varchar B
1 locations
__‘ regions
salary_range

Error: 0/0 11

: ncel
Hint: 14 4 b M

]

Close

@ Sce next page for creating a Range table.

n Create new.

Look-Up Name Enter name of the Range.

Description
u Add selected table’s info to Range

|" X "| Delete from the map.

EJ Exclude attribute from the Range.

Enter small description of the Range.

Look-Up Table Selected look-up table

m Save add/edits.
" Cancel Cancel add/edits.

Lower Bound Column Select lower bound column
Upper Bound Column Select upper bound column
Dobj Select Dobj
Table Select a Table of selected Dobj
Table Column Select a column of selected Table
Attribute Description Description of selected (from table below) attribute (editable).
Attribute Information Additional info. about selected (from table below) attribute (editable).

~ Close | Close DOBJ interface.
m View map in a tabular form.
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DORM Studio:
- Create Range
Table

MyDatabase(space) --- SELECT -

userdb

v ﬁ MySGQL (/Mocalhost:3306/?allowPublicKe

bﬁhr

' Description 'SALARY_RTEK
Range Table

atabase(schema) / Tabies JEH,
87O

R Nm
Lower Bound Co
LOWER_BOUND

Upper Bound Column

UPPER_BOUND

ange AErlEute Column

mge Name SALAR‘L%

~

Dobj
|EMPLOYEE

Table

| osemployee

1

Range Lookup Column

| SALARY

1

Taby

SALARY_RANK

SALARY_RANK

Attribute Description Attribute Information
) .
SAVARY=RANK : * SALARY_RAN *-
NAME DESCRIPTION INFORMATION
1 SALARY_RANGE SALARY_RANGE

Error:
Hint:

0/0
Save @ ancel

4 4 » § r

* Repeat ((8) (9) C10)

for each Attribute.

( Continued on next page.)

n Create new.

Range Name Enter name of the Range association.

Description Enter small description of the range.

Range Table New range table name

Lower Bound Column New lower bound column name
Upper Bound Column New upper bound column name

Table Column Select a column of selected Table

Range Attribute Column New range attribute column name

Attribute Description Description of attribute (editable).

Dobj Select Dobj

Table Select a Table of selected Dobj

Attribute Information Additional info. about attribute (editable).

m Save add/edits.
 Cancel Cancel add/edits.

mView map in a tabular form.

X Delete from the map.

Exclude attribute.
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DORM Studio: n New Table
- Create Range

Create Table

Table
Database userdb DDL Statement
Table SALARY_RANGE CREATE TABLE userdb. SALARY_RANGE (

LOWER_BOUND REAL

Columns UPPER_BOUND REAL
SALARY_RANGE VARCHAR (50)

LOWER—BOUND@ 'SALARY_RANK VARCHAR (50)

UPPER_BOUND )

SALARY_RANGE

SALARY_RANK

Definition

Column SALARY_RANGE

Data Type 'VARCHAR \

Width / Constraint (50) W:-”f Execute DDL w1 o i Cancel il

* For each column repeat@, @ and @ (for some data types such as VARCHAR)
@ After typing Width (and/or Constraint) press Enter or click in DDL Statement box on the right.

Database MyDatabase (space) Execute DDL Create table in the Database

Table Table to be create : - _
Cancel Cancel table creation
Columns Columns to be created

Data Type Select Data Type for the column
Width / Constraint Enter Width and/or constraint for the column
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DORM Studio:
- View Map

Map: HRD Details Export to CSV
% 1
DEPT
X
[°] (X} (L) LOCATION
Name HRD X w EMP_DEPT EMP
Description Human Resources Database | (R) SALARY_RANK
Database Type MysQL ¥ i R
Map: HRD Export to CSV Back
Server URL //localhost:3306/? ieval=tr SS| =false
DATA OBJECT DATABASE TABLE TABLE CATEGORY COLUMN LOOKUP/RANGE COLUMN LOOKUP/RANGE DATABASE TABLE | LOOKUP/RANGE NAME
s ' h i A DEPARTMENTS hr.department 5 DPTMGR_SALARY 5
Usemame  root Password  sxxsxs DEPARTMENTS hr.department s LOCATION_ID
MyDatabase(space) | userdb v DEPARTMENTS hr.department s LOCATION_ID Ty hr.dept_location LOCATION
) DEPARTMENTS hr.d 5 LOCATION_ID COUNTRY_NAME hr.dept_ LOCATION
Available Databases Selected Databases Save DB Info r-depanment = - r-dep_ocaton
DEPARTMENTS hr.department S LOCATION_ID LOCATION_ID hr.dept_location LOCATION
mysql hr Auto Map
information_schema DEPARTMENTS hr.department S LOCATION ID POSTAL CODE hr.dept location LOCATION
performance_schema : .
sys Data Object : DEPT Export to CSV Back
sakila
world u DATABASE.TABLE TABLE CATEGORY COLUMN LOOKUP/RANGE COLUMN LOOKUP/RANGE DATABASE.TABLE LOOKUP/RANGE NAME
tickit
userdb g = N hr.department S DEPARTMENT_ID
hr.department S DEPARTMENT_NAME
hr.department S DPTMGR_COMMISSION_PCT
Verify Map hr.department 5 DPTMGR_EMAIL
Close
* DOBIJs are shown in diagonal sequence (i.e. DEPT and EMP), R-DOBIJs are shown at row-column intersection of the two related DOBJs.

@ To view details of an object, click on the cell

m Show database, tables and columns of all the data objects
Export current view to CSV file.
. Back | Show map view
~ Close | Close map view
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AutoMap:

In this example there are two DOBJs (EMPLOYEE and
DEPARTMENT) and one R-DOBJ (EMPDEPT). Tables and columns

are named as per the standard*.

Static

EMPLOYEE

Periodic

Aperiodic
T Cosmnpioes | | P osemployee jobs.h | [ openploye romperiatd

EMPDEPT
Static

DEPARTMENT
Static

123 EMPLOYEE_ID 123 EMPLOYEE ID 123 EMPLOYEE_ID _ w5c DPTMGR FIRST NAME
123 MANAGER_ID _ = -
- 123 123
= aec FIRST_NAME @ START_DATE o EE??:;_‘FM EMPLOYEE_ID sec DPTMGR_LAST_NAME
Name HRD m aec [AST_NAME @ END_DATE - 123 DEPARTMENT_ID aec DPTMGR_EMAIL
Description  Human Resources Database e EMAIL aec JOB_ID _ sc DPTMGR_PHONE_NUMBER
#e¢ PHONE_NUMBER 123 DEPARTMENT ID @ DPTMGR_HIRE_DATE
Database Type MysQL ¥ 9 HIRE_DATE 123 123 EMPLOYEE_ID ae¢ DPTMGR JOB 1D
123 SALARY INSTANCE_UPDT_SEQ B
Server URL //localhost:3306/ 2 SSL=false w0 J0B 1D 123 GROSS_PAY 123 DPTMGR_SALARY
— e - 123 NET_PAY 123
Example: ~false) 125 COMMISSION_PCT DPTMGR_COMMISSION_PCT
Username root Password = **xxxxxx aec MGR_FIRST_NAME _ 123 DEPARTMENT_ID
MyDatabase(space) [userdb \—'] T T "ec DEPARTMENT_NAME
123 EMPLOYEE_ID 123 [OCATION_ID
Available Databases Selected Databases 123 GROSS, PAY
mysgl hr Auto Map 123 NET_PAY
information_schema
performance_schema
)
sakila
world
tickit a
userdb
Name HRD @
- DEPARTMENT
Description  Human Resources Database
EMPDEPT EMPLOYEE
Close Database Type MysqQL | ¥
Server URL  //localhost:3306/? i i SSL=false
5
Auto Map Confirmation x (Example: ? i i =false)
Username root Password ***xx**x
o Tables and columns named as per the standard defined in RDOM_and_DORM _Studio pdf(last page) MyDatabase(space) | userdb D'
will be mapped as DOBJ and RDOBJ components.

Available Databases Selected Databases

m ancel mysql hr

A\ d

Save DB Infa
14
Auto Map

information_schema
performance_schema

al sys
Auto Map X sakila

world a

tickit
AutoMap completed successfully. userdb
2 DOBJand 1 R-DOBJ updated.

| P

* See ‘Standard names for tables and columns’ on page 38.

Verify Map

Close
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- Verify Map
- Check for NULL values in ID columns of all tables.

- Check for duplicate values in ID columns of all tables.

- Verify integrity of object components relationships.

¥

Description Human Resources Database

Database Type MysQL A

Server URL //localhost:3306/ ?all ieval SSL—false

(Example: ? K = =false)

Username  root Password #xr*sres

MyDatabase(space) [userdb H

Available Databases Selected Databases

Save DB Info

mysql hr
information_schema
performance_schema
sys

sakila

world

tickit

userdb

a
(<]

Close

Map verification X

Verification will
1) Check for NULL and duplicate values in ID columns.

2) Confirm object relationships integrity.

N

| [t may take a while to complete ]

Verified X
o Verification completed successfully.
(3)

Static

EMPLOYEE

AEeriodic

Periodic

23 EMPLOYEE_ID

123 MANAGER_ID

aec FIRST_NAME

aec LAST_NAME

aec EMAIL

aec PHONE_NUMBER
@ HIRE_DATE
1Z3SALARY

7t JOB_ID

123 COMMISSION_PCT
aec MGR_FIRST_NAME

12§ EMPLOYEE_ID

@ START_DATE

@ END_DATE

aec JOB_ID

123 DEPARTMENT_ID

12§ INSTANCE_UPDT_SEQ]

1ZE EMPLOYEE_ID l
123 GROSS_PAY
123 NET_PAY

143 EMPLOYEE_ID

123 GROSS_PAY
123 NET_PAY

12 EMPLOYEE_ID
123 GROSS_PAY
123 NET_PAY

[I

EMPDEPT
Static

12§ EMPLOYEE_ID
12f DEPARTMENT_ID)

DEPT_LOC
Look-up

Ek LOCATION_ID l
AeC STREET_ADDRESS
Aec POSTAL_CODE

aec CITY

rec STATE_PROVINCE
AEC COUNTRY_NAME
Aec REGION_MNAME

DEPARTMENT
Static

sec DPTMGR _FIRST_NAME

sec DPTMGR_LAST NAME

sec DPTMGR_EMAIL

sec DPTMGR_PHONE_NUMBER
€ DPTMGR_HIRE_DATE

sec DPTMGR JOB_ID

123 DPTMGR_SALARY

123 DPTMGR_COMMISSION_PCT
Aec DEPARTMENT NAME
123 OCATION_ID

- Verification process:

1) Check for NULL and duplicate values in ID columns (highlighted in green in Fig 1)
2) Check for non-ID values in object components:

i) EMPLOYEE_ID column of oaemployee_jobs_h table must not have value that does not exists in EMPLOYEE_ID column

of osemployee table.

ii) EMPLOYEE_ID column of opemployee_monpay_jan09, opemployee_monpay_feb09 and opemployee_monpay_mar09

Fig. 1

tables must not have value that does not exists in EMPLOYEE_ID column of osemployee table.
iii) EMPLOYEE_ID and DEPARTMENT_ID columns of rsempdept table must not have value that does not exists in
EMPLOYEE_ID and DEPARTMENT _ID columns of osemployee and osdepartment tables respectively.
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- Export/Import/Copy:

1. Create Copy: Duplicates selected map.

Back

Data Object Relationship Maps

DESCRIPTION

Human Resources Database

LAST UPDATE
Sat Sep 16 10:18:08 EDT 2...

STORE

B4

4t

i Create Copy
Source Map
Name HRD
Description Human Resources Database
New Map
Name HRDCopy
Description Human Resources Database Map Copy

Create Copy Cancel

2. Export: Exports selected

map as a file.

i ®J Export To ... > i
Look | @ Deskiop ) @ (o)(@a][E( =

ﬁ OneDrive ﬁ Music ﬁ Desktops

ﬁ Dropbox ﬁ Pictures

ﬁ Administrator ﬁ Videos

ﬁ Desktop ﬁ This PC

ﬁ Documents ﬁ Libraries

ﬁ Downloads ﬁ Network

Folder Name: C\Users\Administrator\Desktop

Files of Type: | All Files

=)

(smeJ [_comeer |

3. Import: Imports map from a file.

i ¥J Import From Database ...

Look In- | [§§ Desktop v

ﬁ OneDrive ﬁ Music

ﬁ Dropbox ﬁ Pictures

ﬁ Administrator ﬁ Videos

ﬁ Desktop ﬁ This PC

ﬁ Documents ﬁ Libraries

ﬁ Downloads ﬁ Network
File Name: HRD_mgf

Files of Type: | MGF

ﬁ Desktops
| HRD.mgf

® (o) (@) E =)

= |

G

1v)

(Csme ] ((concor |
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Standard names for tables and columns: DORM Studio’s AutoMap feature creates map entries for DOBJ and R-DOBJ components from the tables and

columns named using following standard (Fig. 5).

DOBIJ:

RDOBI:

Table Type Table Name Column Name Note

Static 0OS<dobj> <dobj>_ID <dobj> is user declared DOBJ name. <dobj> must start with a character.
INSTANCE_UPDT_DTTM (Optional) Row update time stamp

Aperiodic OA<dobj>_<string> <dobj>_ID <string> can be any set of characters.
INSTANCE_UPDT_SEQ Column for instance update sequence number.
INSTANCE_UPDT_DTTM (Optional) Row update time stamp

Periodic OP<dobj> <p_type> <p_desc> <dobj>_ID <p_type>is user declared period type. <p_desc> is user declared period description.

<p_type>and <p_desc> must not contain ‘_’ (underscore character).

INSTANCE_UPDT_DTTM (Optional) Row update time-stamp.

Table Type Table Name Column Name Note

Static RS<rdobj> <dobjlid> <rdobj>is user declared RDOBJ name. <rdobj> must start with a character.
<dobj2id> <dobjlid>and <dobj2id> must be respective DOBJs’ ID column names.
INSTANCE_UPDT_DTTM (Optional) Row update time stamp

Aperiodic RA<rdobj> <string> <dobjlid> <string> can be any set of characters.
<dobj2id>
INSTANCE_UPDT_SEQ Column for instance update sequence number.
INSTANCE_UPDT_DTTM (Optional) Row update time stamp

Periodic RP<rdobj> <p_type> <p_desc> <dobjlid> <p_type>is user declared period type. <p_desc> is user declared period description.
<dobj2id> <p_type>and <p_desc> must not contain *_’ (underscore character).

INSTANCE_UPDT_DTTM

(Optional) Row update time-stamp.
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Store:

- Create new.

m STORE DESCRIPTION LAST UPDATE

DORM Studio

i

Exit
pdate
elete

)

|

Y|

| ¥

Store Name HRD Wé)

Store Description Human Resources Data m

Map Description Human Reouorces Department

Database Type MySQL

Server URL (?allowPublicKeyRetrieval=true&useSSL =false

m} ~ Cancel |

Select Map | HRD %.

Update

DORM Studio

New

)

[ Delete

Exit

Open selected store.

Update selected store after associated map update.
Open DORM Studio.

Create new store.

Delete selected store.

Exit application.

Store Name Enter name of the store to be created.

Store Description Enter brief description of the store.

Select Map Select map to be associated with the store.

Database Type Type of the database.
Server URL Network address of the database.

0 .00 Create store.
~ cancel | Cancel store creation
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Store:

- Open

Exit

Open

Update

DORM Studio

Delete

| DORM Studio
[ New
| Delete |

DESCRIPTION

Human Resources Data

] Database Login

Database Type [7My5QL m

Server URL

[ /localhost:3306f ?allowPublicKeyRetrieval=true&us

Username root

N et

LAST UPDATE

Tue May 09 09:52:43 EDT 2023

Store: Human Resources Data

—_—

SELECTION DESCRIPTION RUN_DATE

Work with
Datasets

Delete

{

Database Type Type of the database associated
with the store.

Server URL Network address of the database.

Username Enter database username

Password Enter database password

m Login to the database
~ Cancel | Cancel login

Create new Selection.
I S Open selected Selection.
“ Run selected Selection.

I iU Re-Run selected Selection including associated analysis and subsetting.
Open list of dataset/s created by the Selection Run (or Re-Run)

{ Delete | Delete selected Selection and associated analysis and subsets.
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Store:
- Update.

Updat=

N

DORM Studio

Delete

New

DESCRIPTION LAST UPDATE
Thu Feb 22 15:29:18 EST 2024

| - ¥

T

Store Name HRD

Store Description HR Data

Select Map HRD

Map Description HR Database

Database Type MvsoL

Server URL '2all

SSL=false

o

Store Name

Store Description

Select Map

Map Description

Database Type
Server URL

HRD

HR Data

HRD

HR Database

MySQL

"2AllowPublicKeyRetrieval =true&useSSlL =false

Store updated successfully
V2

——

Cl

Update

Open selected store.

Update selected store after associated map update.

DORM Studio Open DORM Studio.

New

[ Delete

Create new store.

Delete selected store.

—

Exit

Exit application.

Store Name
Store Description

Select Map

Database Type
Server URL

Enter name of the store to be created.

Enter brief description of the store.

Select map to be associated with the store.

Type of the database.

Network address of the database.

Create store.

~ Cancel | Cancel store creation
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Store:
- Create New Selection: Select attribute/s.

Store: Human Resources Data

Back

@
EL

New N N r . : .
Objects/ Attributes Name DEPTSALARY Wé) m Cancel
Open ;

¥ DEPARTMENTS Description .Employee Salary and Departments W%)
“ —DPTM 6R_GOVSSION. PG 2 : _ Object DEPT_ ttribute Info
| ReRun | DPTMGR_EMAL Attribute DEPARTMENT_NAME

Department Name k
DPTMGR_FIRST_NAME
Datasets ¥ EMPLOYEE
COMMISSION_PCT %
EMAIL o8l ATTRIBUTE OPTION PERIOD

' Delete | —
FIRST_NAME DEPARTMENT_NAME Department Name
(<" ¥ MONPAY_GROSS_PAY 3
e APROS 2 EMP_ SALARY decimal % |
FEBOS 3 EMP_ MONTHLY_GROSS_PAY JAN2009 decimal H
4 EMP_ MONTHLY_NET_PAY JANZ2009 decimal H
@ |n case of aperiodic attribute, four options(ALL, CURRENT, ORIGINAL or PICK) will be available to choose from.
% Periodic attributes are shown as <period_type>_<attribute_name) with list of periods as sub-menu.
New Create new Selection. Name Enter name of the selection. m Save the selection.
; Description Enter brief description of the selection. ; . o
m Open selected Selection. P P close @ Close selection interface.
m Run selected Selection. Object Object of the selected attribute.
i L . Attribute Selected attribute. CURRENT: Most recently added instance/s(row/s). For example,
m Re Run' selected Selection including CURRENT 2 (i.e. select most recent two instances).
analysis and subsets. Option Select option for aperiodic attribute. P ORIGINAL: Initially added instance/s(row/s). For example,
: i . . . . . ORIGINAL 3 (i.e. select 1%t, 2"d and 3" instances).
Work with Open the I!St of dataset/s created by Attribute Info (optional) Enter additional information about the attribute. ALL: All instances(rows)
Datasets the Selection Run (or Re-Run) Al instar . ‘
. . PICK: Specific instance/s (rows). For example, PICK 3 5 (i.e.
_ ) . mAdd selected attribute to selection. lect 3 and 5
t Delete Delete selected Selection and select 3% and 5% instances).
associated analysis and subsets. H Remove attribute from the selection.
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Store:

- Create New Selection: Select Object/s. All attributes, of the selected object, gets added to the selection.

Store: Human Resources Data Objects/Attributes Name DEPTSALARY Cancel
» DEPARTMENT Description Employee Salary and Department
Back . :
COMMISSION Object EMPLOYEE Attribute Info
EMAIL Attribute i
FIRST_NAME )
HIRE_DATE Option i tl
JOB_D
LAST_NAME 3
MANAGER_ID ollE ATTRIBUTE OPTION PERIOD INFO
MGR_COMMISSION_PCT 10| EMPLOYEE_ MGR_EMAIL dr‘
MGR_DEPARTMENT_ID 1| EMPLOYEE MGR_FIRST_NAME q
MGR_EMAIL
12 | EMPLOYEE_ MGR_HIRE_DATE 4
MGR_FIRST_NAME
Work with WIGR_HIRE_DATE 13 | EMPLOYEE_ MGR_JOB_ID q
Datasets MGR_JOB_ID 14 EMPLOYEE_ MGR_LAST_NAME d\
MGR_LAST_NAME 15 | EMPLOYEE_ MGR_PHONE_NUMBER E
MGR_PHONE_NUMBER
, , 16 | EMPLOYEE_ MGR_SALARY E
) MGR_SALARY
Delete PHONE NUMBER 17 EMPLOYEE_ PHONE_NUMBER E
- SALARY 18 | EMPLOYEE_ SALARY E
-
DEPARTMENT_ID 19 | EMPLOYEE_ DEPARTMENT_ID e E
END_DATE
20 | EMPLOYEE_ END_DATE ALL E
JOB_ID_18986
START DATE 21| EMPLOYEE_ J0B_ID_18986 ALL E/
» MIONPAY_GROSS_PAY 22 | EMPLOYEE_ START_DATE ALL q
¥ MONPAY_NET_PAY b2] EMPLOYEE_ MONPAY_GROSS_PAY APRO9 H
a o
.. . L. , .
% All aperiodic attributes get added with ‘ALL" option.
New Create new Selection. Name Enter name of the selection.

m Save the selection.

Description Enter brief description of the selection. § § o
close = Close selection interface.

m Open selected Selection.
m Run selected Selection.

m Re-Run selected Selection including

analysis and subsets.

Work with Open the list of dataset/s created by
Datasets the Selection Run (or Re-Run)

| Delete selected Selection and
associated analysis and subsets.

Object Object of the selected attribute.

Attribute Selected attribute.

Option Select option for aperiodic attribute.

Attribute Info (optional) Enter additional information about the attribute.
m Add selected attribute to selection.

{- Delete

H Remove attribute from the selection. © 2023 UniGenus LLC



Store:
- Run Selection.

Store: Human Resources Data

Back

SELECTION Store: Human Resources Data
DEPTSAI ARY 129

Back

2> New SELECTION DESCRIPTION RUN_DATE

'9‘?90165?\!:] Employee Salary and Departments Wed May 17 11:23:56 EDT 2023
4

Work with
Datasets

.

Store: Human Resources Data

Delete Selection: Employee Salary and Departments [DEPTSALARY_65101041V0]

Work with
Datasets ) Back Datasets

L

DATASET DESCRIPTION

DEPTSALARY_65101041V0_DS1 ‘ DEPTSALARY_65101041V0_DS1 £
Analysis Tool
Delete

Dataset Tool
¥

Ihl

Run-time status

IELs

¥

New Create new Selection.

m Open selected Selection.
“ Run selected Selection.

m Re-Run selected Selection including analysis and subsets.

Work with Open the list of dataset/s created by the Selection Run (or Re-Run)
Datasets

{ Delete ] Delete selected Selection and associated analysis and subsets.
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Work with Datasets:

- Open Dataset™*
- View Object
Relations Summary*

Analysis Todl

Dataset Tool

Store: Human Resources Dati

Selection: Employee Salary a1

DATASET
DFPTSALARY_[C

L

Selected attributes™™

information.

View Dataset X
©
Selection : Employee Salary and Departments [DEPTSALARY_12901657V0]
Dataset : DEPTSALARY_DS1 Change Desc
Object Relations Sun==rv Analysis Tool Dataset Tool m
(3
¥ DEPARTMENTS ‘ DEPARTMENTS EMPLOYEES DEPARTMENTS DEPARTMENTS EMPLOYEES EMPLOYEES | EMPLOYEES EMPLOYEES
DEPARTMENT_ID EMPLOYEE_ID DEPARTMENT_NAME REGION_NAME FIRST_NAME SALARY MONTHLY_GROSS_PAY_FEB2009 MONTHLY_NET_F
. : N
REGION_NAME 1 90 100 Executive Americas Steven 24000.00 2000.00 1600.00 L\
» EMPLOYEES 2 90 101 Executive Americas Neena 17000.00 1416.67 1133.33
3 90 102 Executive Americas Lex 17000.00 1416.67 1133.33
4 60 103 IT Americas Alexander 9000.00 750.00 600.00
5 ﬁ ina T Americas Rruce 6000.00 500.00 400.00
6
7 .
g Selection: Employee Salary and Departments Dataset: DEPTSALARY_DS1
9
10 Object Group Size = 2 Object Group Size = 1
1 Objects Count(total) |
12
13 Object Count
14 DEPT_ 11 n
DEPARTMENT _NAME 19 EMP_ 107
16
- Selection : Employee Salary and Departments Dataset : DEPTSALARY_DS1 6
17 Related Objects Count
Department Name
i 18 Object Count oh Subset : ObjectRelSmry04 Description :  Objects: DEPARTMENT_, EMPLOYEE_
19 Report X
20 DEPT_ 1 DE DEPARTMENT EMPLOYEE DEPARTMEN
DEPARTMENT_ID EMPLOYEE_ID DEPARTMEN
21 EMP_ 106 4 - - - ; ’
y This subset (ObjectRelSmry04) is added to Report Tool.
22 1 90 100 Executive
< Oh
2 90 101 Executive |
| Showing EM
3 90 102 Executive | Lea 1rvuuuu | Aiciias | Tiuus

@ Table (dataset) includes selected attributes plus data object IDs. Column header includes data-object names at top and attribute names.

ol se s BT LA View data-objects and exclusively related instances’ count.

Object Group Size Data-object groups (combinations) in descending

order(from left to right columns).

Objects Count(total) Total number of object instances

Related Obiects Count Total number of related object instances

CUENAEERLL S Open Analysis Tool.

* See ‘Appendix-2: Create Dataset’ and ‘Appendix-3: Object Relations Summary’ for details. For metadata details see Metadata section.

Lo b Open Dataset Tool.

Change dataset description. 1
m Export dataset as two CSV files. ’

( Data file and Metadata file) b

Export relationship summary as

CsV file.

14 View first page (first 1000 rows).

View previous page.

View next page.

View last page.

B Close window.
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Work with Datasets:

Store: Human Resources Data

- Analysis Tool
- General Functions

Selection: Employee Salary and Departments [DEPTSALARY_12901657V0]

» DEPARTMENTS

EXPRESSION

¥ EMPLOYEES

([E 7 ALARY] / 12)

- EXPRESSION Back Datasets FRSTIAE
DESCRIPTION MONTHLY_GROSS_PA‘(_
DEPTSALARY_DS1 MONTHLY_NET_PAY_FEB2009
Analysis Tool
MONTHLY_GROSS_PAY_JAN2009
Dataset Tool MONTHLY_NET_PAY_JAN2009
¥ Analysis Tool
Selection : Employee Salary and Departments Dataset : DEPTSALARY_DS1
Objects/ Attributes Name MONTHLY_PAY \2:4) General Functions EXPRESSION %’
» DEPARTMENTS Object 4
¥ EMPLOYEES i
Attribute
FIRST_NAME
SALARY E Expression ( [EMPLOYEES.SALARY]/ 12)
MONTHLY_GROSS_PAY_FEB2009
Group By
MONTHLY_NET_PAY_FEB2009
MONTHLY_GROSS_PAY_JAN2009 Description A
MONTHLY_NET_PAY_JAN2009
MONTHLY_GROSS_PAY_MAR2009 2
MONTHLY_NET_PAY_MARZ2009 Ad3 0 Cancel Object Relations Summary

@ ( [EMPLOYEES.SALARY] / 12 )

STATUS EXPRESSION GROUP_BY

Dataset Tool

utton.

clude an attribute in the
select the attribute and add

%  Cancel

L

|

@ Select ‘EXPRESSION’

ﬂ Create new analysis. Description Add/Edit analysis description.
Name Enter name. mAdd analysis to the list.
General Functions Select a function. " cancel |Cancel entry/edits.
B Add object/attribute to analysis. m Run selected analysis.
Object Selected object. [ Open selected analysis result.
Attribute Selected attribute. T Edit selected analysis.

{5 Expression Edit expression.

0 LUEE ) Append statistic to the dataset.
{5} Group By Edit Group By.

EJ Delete selected analysis (in ‘Run’ or ‘Saved’ state).

¥
-] Add selected attribute to Expression.

(LI Finish entry.

et Tool.

View data-objects and their relations count.
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7] Case Statement

Work with Datasets:

. CASE STATEMENT FOR SALARY_RANK
- Analysis TOOI Store: Human Resources Data
» DEPARTMENTS n WHEN
- General Functions Selection: Employee Salary and Departments [DEPTSALARY_12901657V0] » ENPLOYEES =u EUPLOYEES SaLARY] < 8000 F
- CASE STATEMENT E——— 0 '
DESCRIPTION oW fl
DEPTSALARY_DS1 ]

¥ Analysis Tool "9

Selection : Employee Salary and Departments Dataset : DEPTSALARY DS1 CASE STATEMLAT-TClick in the box below to validate the statement]
e
Objects/Attributes Name SALARY_RANK General Functions T RS, e < T
4@ WHEN ([EMPLOYEES.SALARY] >= 8000 AND [EMPLOYEES.SALARY] < 12000)
» DEPARTMENTS Object THEN "MEDTON"
» EMPLOYEES )
Attribute
E Case Stmt EMPLOYEES.SALARY] < 8000 THEN "LOW" WHEN ([EMPLOYEES.SALARY] >= 8000 AND [EM \KQD 10 :
I
Group By
Description s @ Select ‘CASE STATEMENT’
m b
Ad: Cancel Object Relations Summary

STATUS — NAME EXPRESSION GROUP_BY
CASE WHEN [EMPLOYEES.SALARY] < 8000 THEN 'LOW' WHEN [EMPLO...

-a@ [ e

K Create new analysis. Description Add/Edit analysis description. *B Add selected attribute to statement.
Name Enter name. 0 LR Add analysis to the list. *ﬂ Add a WHEN/THEN clause.
General Functions Select a function. ~ cancel | Cancel entry/edits. Edit selected clause (i.e. from statement)
-] Add object/attribute to analysis. PG Run selected analysis. QUG Finish entry.
Object Selected object. [ Open selected analysis result. View data-objects and their relations count.
Attribute Selected attribute. BT Edit selected analysis. (GEE5 00 Open Dataset Tool.

{5}l Case Stmt Edit Case Statement.

0 LUEE ) Append statistic to the dataset.
{5} Group By Edit Group By.

EJ Delete selected analysis (in ‘Run’ or ‘Saved’ state). © 2023 UniGenus LLC



Work with Datasets:

*Analysis Too
- Dobj Functions
-EMBED FN-CODE | ek

DATASET

=6y

DESCRIPTION
DEPTSALARY_DS1

Analysis Tool

q
DasctToor | ©) @ select ‘EMBED FN-CODE’
(+] Analysis Tool (X
= =
Selection : SALARY_DATA Dataset : SALARY_DATA_157113513V0_DS1
Objects/ Attributes %}Name FirstTwoCha General Functions - SELECT -- Selection : SALARY_DATA m
4@‘ ? 4)
» DEPARTMENTS Object EMPLOYEES
We EMPLOYEES STATISTICS
Sttribute Dobj Functions EMBE%L EMPLOYEE_ID  FIRSTTWOCHAROFEMPID_
Iy
= Expression SUBSTR(EMPLOYEEJD,I,Z) 1 100 10 [:
= Group By 2 101 10
Description 3 102 10
4 1N in 1Y
Add ' Cancel Object Relations Summary
STATUS NAME EXPRESSION GROUP_BY
FIRSTTWOCHAROFEMPID_  SUBSTR(EMPLOYEE_ID,1,2)

B3 Create new analysis. Description Add/Edit analysis description. View data-objects and their relations count.
Name Enter name. L LLEE Add analysis to the list. Open Dataset Tool.
Dobj Functions Select a function. ~ cancel | Cancel entry/edits.
B Add object/attribute to analysis. m Run selected analysis.
Object Selected object. [ Open selected analysis result.
Attribute Selected attribute. [0 Edit selected analysis.

&) Group By Edit Group By. 0 LUEE ) Append statistic to the dataset.

EJ Delete selected analysis (in ‘Run’ or ‘Saved’ state). © 2023 UniGenus LLC



Work with Datasets:
- Analysis Tool
- Aggregate Functions
- MAX with Group By

Store: Human Resources Data

Selection: Employee Salary and Departments [DEPTSALARY_12901657V0]

Group By List

[DEPARTMENTS DEPARTMENT_NAME]

Note: A data object (i.e. data object's ID) or
its other attribute/s can be added to Group
By List, both can not be added. =

o Done

nen

Back Datasets
DEPTSALARY_DS1
) n— | sdeat |
Selection : SALARY_DATA Dataset : SALARY DATA_1571 v DEPARTMENTS
: , _ >> Add - D
Objects/ Attributes %Name MaxSalaryByDept m General Functions - SELEC] » EMPLOYEES '
» DEPARTMENTS 7 G. bject EMPLOYFES ! Aggregate Functions _ <<Remove<< |
¥ EMPLOYEES ' X . . 7
Attribute SALARY Analytic Functions -
FIRST_NAME
LAST_NAME Expression MAX([EMPLOYEES.SALARY])
%— .
MONTHLY_GR ) FEB2009 ' e
MONTHLY_NET_PAY_FEB2009 Yescription
MONTHLY_GROSS_PAY_JAN2009
MONTHLY_NET_PAY_JAN2009
Add Q Cancel Object Relations Summary
STATUS NAM EXPRESSION GROUP_BY
ﬂxSALARYBYDEPT_ MAX([EMPLOYEES.SALARYT) DEPARTMENT_NAME

14

Dataset Tool

ﬂ Create new analysis.
Name Enter name.
Dobj Functions Select a function.
B Add object/attribute to analysis.
Object Selected object.
Attribute Selected attribute.
{5} Group By Edit Group By.

Description Add/Edit analysis description.

mAdd analysis to the list.
~ cancel | Cancel entry/edits.

0 LU Run selected analysis.
[ Open selected analysis result.
[0 Edit selected analysis.

0 LUEE ) Append statistic to the dataset.

EJ Delete selected analysis (in ‘Run’ or ‘Saved’ state).

View data-objects and their relations count.

Open Dataset Tool.
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Work with Datasets:
- Analysis Tool

Store: Human Resources Data

- Analytic Functions Selection: Employee Salary and Departments [DEPTSALARY_12901657V0]
-ROUND Back

DATASET DESCRIPTION

DEPTSALARY_DS1
Analysis Tool

Dataset Tool

+ ] Analysis Tool
Selection : |SALARY,DATA | Dataset : kSALARY,DATAan13513VD,|351 |
Objects/ Attributes %Name RoundedGrossPam General Functions - SELECT - =
q
» DEPARTMENTS mobject EMPLOYEES Aggregate Functions -~ SELECT - v
v EMPLOYEES .
ribute MONTHLY_GROSS_PAY_FEB2009

Analytic Functions ROUND v
FIRST_NAME @
LAST_NAME = Expression ROUND([EMPLOYEES.MONTHLY GROSS_PAY FEB2009])

SALARY
E Group By | |
MONTHLY_NET_PAY_FEl: , Description F

MONTHLY_GROSS_PAY_JAN2009

v
MONTHLY_NET_PAY_JAN2009 -

Object Relations Summary

EXPRESSION GROUP_BY

OUNDEDGROSSPAY _ ROUND([EMPLOYEES.MONTHLY_GROSS_PAY_FEB2009])

Dataset Tool

B3 Create new analysis. Description Add/Edit analysis description. View data-objects and their relations count.
Name Enter name. L LLEE Add analysis to the list. Open Dataset Tool.
Dobj Functions Select a function. cancel |Cancel entry/edits.
B Add object/attribute to analysis. m Run selected analysis.
Object Selected object. [ Open selected analysis result.
Attribute Selected attribute. [0 Edit selected analysis.

0 LUEE ) Append statistic to the dataset.

EJ Delete selected analysis (in ‘Run’ or ‘Saved’ state). © 2023 UniGenus LLC



Work with Datasets: (@
- Analysis Tool Store: Human Resources Data

- String Functions
- CONCAT_TWO_WS

Syntax CONCAT_WS(Seperator, attr1, attr2)
Selection: Employee Salary and Departments [DEPTSALARY_12901657V0]

Description Retums concatenated value of two strings with seperator

Datasets Example CONCAT_WS(','Mr, 'Smith")

DATASET

=6y

DESCRIPTION Qutput 'Mr.Smith’

DEPTSALARY_DS1

Analysis Tool

49 Seperator (string Seperator)
Dataset Tool
Seperator , v () EMPLOYEES
B2 Analysis Tool == ' P
String1 (string attr1) - »
N c o T | L]
Selection : SALARY_DATA Dataset : SALARY_DATA_15711351 attrl = [EMPLOYEES.FIRST NAME] O '
Objects/Attributes %Name FirstAndLastNames \Z} General Functions - SELECT --|| String2 (string attr2) () MONTHLY_GROSS_PAY FEB2009
4 .
. . attr2 =] EMR| OYEES.LAST_NAME] O MONTHLY_NET_PAY_FEB2008
» DEPARTMENTS Object EMPLOYEES Aggregate Functions -- SELECT -- '(9 O MONTHLY_GROSS_PAY_JANZ008
¥ EMPLOYEES ' {

ribute FIRST_NAME String Functions CTE CET TW (O MONTHLY_NET_PAY_JAN2009
LAST_NAME R: ! E EXpI'eSSiOF‘I CONCAT_WS(',', [EMPLOYEES.FIRST_NAME], [EMPLOYEES.LAST_NAME]) Select m

Final Usage [Click in the box below to validate para?a“—'\
12
EES.LAST_NAME])

SALARY E Group By CONCAT_WS(',, [EMPLOYEES.FIRST_NAME],
MONTHLY_GROSS_PAY FEB2009

MONTHLY _NET PAY FEB2009 Description Don n cel
MONTHLY GROSS PAY JAN2009 '
MONTHLY NET_PAY JAN2009

STATUS { EXPRESSION GROUP_BY ‘

CONCAT_WS(',', [EMPLOYEES.FIRST_NAME], [EMPLOYEES.LAST_NAME])

Run @ m Dataset Tool

B3 Create new analysis. Description Add/Edit analysis description. View data-objects and their relations count.
Name Enter name. L LLEE Add analysis to the list. Open Dataset Tool.
Dobj Functions Select a function. ~ cancel |Cancel entry/edits.
B Add object/attribute to analysis. m Run selected analysis.
Object Selected object. [ Open selected analysis result.
Attribute Selected attribute. [0 Edit selected analysis.

{5 Group By Edit Group By. 0 LUEE ) Append statistic to the dataset.

EJ Delete selected analysis (in ‘Run’ or ‘Saved’ state). © 2023 UniGenus LLC



Work with Datasets:
- Analysis Tool o z
“Date Functions
Selection : SALARY_DATA m
- YEAR Back Datasets
m DATASET DESCRIPTION EMPLOYEES STATISTICS
DEPTSALARY_DS1 EMPLOYEE_ID YEAROFHIRE_
Analysis Tool
A
Dataset Tooll 1 100 2003 [:
2 Analysis Tool
2 1 2005
Selection : SALARY_DATA Dataset : SALARY_DATA1_158111349V0_Ds1
3 102 2001
Objects/Attributes %Name YearOfHire ‘Z‘D General Functions -~ SELECT --
» DEPARTMENTS bject EMPLOYEES Aggregate Functions - SELECT - 4 103 2006 I/
EMPLOYEES
' Kttribute HIRE_DATE Datetime Functions YEAR g 104 2007
FIRST_NAME 7
W ~  Expression YEAR([EMPLOYEES HIRE DATEI) Y
LAST_NAME
SALARY E Group By
MONTHLY_GROSS_PAY_FEBZ009 Description 4
MONTHLY_NET_PAY_FEBE2009
MONTHLY_GROSS_PAY_JAN2009 2
MONTHLY_NET_PAY_JAN2009 Object Relations Summary
STATUS EXPRESSION GROUP_BY
1 '9”EAROFHIRE_ YEAR([EMPLOYEES.HIRE_DATE])
L, D s o Dataset Toa
ﬂ Create new analysis. Description Add/Edit analysis description. oo LB ST E LT View data-objects and their relations count.
Name Enter name. 0 LLER Add analysis to the list. Lo a0l Open Dataset Tool.
DOb] Functions Select a function. ( Cancel ] Cancel entry/edits_
-] Add object/attribute to analysis. BT Run selected analysis.
IS Selected object. [ Open selected analysis result.
Attribute Selected attribute. P Edit selected analysis.

0 LUEE ) Append statistic to the dataset.

EJ Delete selected analysis (in ‘Run’ or ‘Saved’ state). © 2023 UniGenus LLC



Work with Datasets: ¥

- Dataset Tool Selection : SALARY_DATA | Export to CSV |
EMPLOYEES EMPLOYEES | EMPLOYEES STATISTICS
| FIRST NAME  LAST NAME | SALARY MAXSALARYBYDEPT _
'y
Selection : SALARY DATA 1 TJ Olson 2100.00 8200.00
- - | 2 Hazel Phittanker 2200.00 8200.00 f )
Objects/Attributes e SALARYRE Cancel
_ ' (o 3 Steven Markle 2200.00 8200.00 )
¥ Statistics Description SALARY EPORTl Showing 1000 rows per page 44 171 (]|
Store: Human Resources Dat MAXSALARYBYLEP
YEAROFH\REb Filter
Selection: Employee Salary a » DEPARTMENTS .
Sort [EMPLOYEES.SALARY]
» EMPLOYEES
Select Top [EMPLOYEES.FIRST_NAME], [EMPLOYEES.LAST_NAME], [EMPLOYEES.SALARY], [Statistics. MAXSALARYBYDEPT_]
( Add 6
Dataset Tool r
Vo STATUS NAME FILTER SORT LIMIT SELECT
1 Preview SALARYRPT 0 B1_SALARY B1_FIRST_NAME, B1_LAST_NAME, B1_SALARY.., X
MAXSALARYBY DEPT _ '
DataType=decimal (8,2) :Expression=
E—
= MAEX ( [EMPLOYEES.SALARY]) :GroupBy=DE
PARTMENT NAME
. =7
Selected attributes™ v

information. expo tocov |

@ If no attribute/object selected then all attributes, including object-ids, will be added to selection.

B Create new subset. 0 LR Add subset definition to the list. LAl Export selected (Saved) subset to CSV files.
Name Enter name. ~ cancel | Cancel entry/edits. |4 View first page (first 1000 rows).
Description Add/Edit subset description.

P / P Delete selected subset. @ View previous page.

] Filter Add object/attribute to WHERE clause. _
70T Preview selected subset. Sy
I Sort Add object/attribute to ORDER BY clause. View next page.
I3 Edit selected subset (in Preview state).

BSeIect Add object/attribute to SELECT clause. k| View last page.

520 save selected subset as database table.

m Open selected (Saved) subset.

Top Enter number of rows to limit the subset. al ind
ose window.
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Store: ]

[X]
- Re-Run Selection. Change Periodic Table Selection
e L R T 2 Currently Selected Tables: Change To:
Back _ [EMPLOYEE . {opemployes_monpay_jands] (JANOS) ) ¢==) | itr} opemployee_monpay_aprts] (¢R09) .
SELECTION DESCRIPTION %
DEPTSALAPY. A5722041V0 Employee Sal DATA OBJECT CURRENT TABLE CURRENT TABLE DESC <=>  NEWTABLE NEW TABLE DESC
A
o 1 ‘ EMPLOYEE_ opemployee_monpay_jan09 ‘ JANO9 ‘ <-> | opemployee_maonpay_apr09 ‘ APRO9 ‘ H‘
ReRl'n' o
Work with‘
Datasets Store: Human Resources Data
P
nput X
SELECTION DESCRIPTION RUN_DATE
Pl

Change selection description for new version

Employee Salary and Departments VERSW@)

| Cancel ReRun l

7

* (Optionally) change selected periodic table/s to different periodic table/s of the same
type. The Re-Run will use the newly selected table/s, in place of originally selected tables,
in creating dataset/s and subsequently in analysis as well as subset creation.

Note: Prompt to change periodic table/s selection will only appear if periodic attribute/s
were in original selection.

Work with
Datasets

( Delete '

DEPTSALARY_6545548V0
DEPTSALARY_6545548V1

Employee Salary and Departments

Employee Salary and Departments VER...

Tue Mar 05 16:55:52 EST 2024 L |
Tue Mar 05 17:20:00 EST 2024

|4 ¥

¥

Selection(DEPTSALARY_6545548V0) re-run completed successfully

New Create new Selection.

m Open selected Selection.
“ Run selected Selection.

m Re-Run selected Selection including analysis and subsets.

Work with Open the list of dataset/s created by the Selection Run (or Re-Run)
Datasets

{ Delete

} Delete selected Selection and associated analysis and subsets.
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Dataset Metadata: Each dataset is created with two tables, a data table and a metadata table. Dataset table name/s are <selection>_DS<num>. Metadata table name/s are

<selection>_DS<num>_DM. Following table contains metadata table’s column names and descriptions. Metadata for appended statistic is identified by ATTR_DOBJ column’s value of

‘STATDOBY".
Name Description STATISTIC Description*
IQ_ATTR_NAME Column name in dataset’s table Column name in dataset’s table
RESULTSET Dataset’s table name Dataset’s table name
ATTR_DB Database/schema of the selection attribute(column) ‘STAT_DB’
ATTR_TABLE Table of the selection attribute(column) ‘STAT_TBL

ATTR_DBTYPE

Data type of the selection attribute(column)

Data type of the statistic attribute(column)

ATTR_DOBI Data-object of the selection attribute ‘STATDOBY
ATTR_DOBJ_DESC Data-object description of the selection attribute ‘Statistics’
ATTR_CATGRY Selection attribute category (i.e. Static, Aperiodic or Periodic). Null if ID attribute. ‘s’

ATTR_NAME Selection attribute name (i.e. column name). Look-up value if LKPRNG_ATTR not NULL Data-object/s of selection attribute/s included in the statistic’s formula
ATTR_DESC Selection attribute description. Look-Up or Range attribute description if LKPRNG_ATTR not NULL Column name in dataset(table)

C_CATGRY_OCAP_OPTION | For selection attribute category = ‘C’ or ‘RC’ (i.e. DOBJ or R-DOBJ Aperiodic attribute) NULL

SEQ_NUM For selection attribute category = ‘C’ or ‘RC’ instance update sequence number. NULL

P_CATGRY_TABLE_DESC For selection attribute category = ‘P’ or ‘RP’ (i.e. DOBJ or R-DOBJ Periodic attribute) NULL

LKPRNG_ATTR Look-Up or Range attribute (column) NULL

LKPRNG_DB Database of the Look-Up or Range attribute NULL

LKPRNG_TABLE Table of the Look-Up or Range attribute NULL

LKPRNG_ATTR_DBTYPE Data type of the Look-Up or Range attribute NULL

ATTR_AUX_META

| = ID Attribute, L = Look-Up attribute, R = Range attribute

ID attribute/s of the data-object/s included in the statistic’s formula

ATTR_AUX_INFO

Additional selection attribute information added by user. Otherwise attribute(column) data type.

Statistic type, formula, Group By (if any) of the statistic

FROM_DOBJ Dobj1 of the selection attribute, if ATTR_CATGRY = ‘R’,’RC’,’RP’ otherwise data-object of the attribute NULL
TO_DOBIJ Dobj2 of the selection attribute, if ATTR_CATGRY = ‘R’,’RC’,’RP’ otherwise data-object of the attribute NULL
VIEW_ID NULL NULL

* |f ATTR_DOBJ = ‘STATDOBYJ’ (i.e. Metadata for appended statistics)
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Statistic Metadata: statistic table does not get created with metadata table. When a statistic table is exported, a metadata file is created together with statistic data file in CSV format.
Statistic table (and exported data file) name is <selection>_DS<num>_AN<num>. Statistic metadata file name is <selection>_DS<num>_AN<num>_ANMETA.csv. Statistic metadata file
contains one row for the statistic metadata and rows for dataset metadata for the other attributes of statistic table. Following table contains statistic metadata file columns and descriptions.

Name Description
QINST_ID Selection name
RESULTSET Dataset(table) name
ANID Statistic table name
STATUS Statistic status in Analysis Tool (i.e. ‘Saved’ or ‘Appended’)
STATISTIC Statistical function name
NAME Statistic attribute name
DESC NULL
DOBJATTR Selected attribute (or NULL if General Function is selected)
GROUPBY Group By attribute/s.
EXPRESSION Syntactical expression
ANSQL SQL statement to create statistic table
DSSQL SQL statement to create dataset(table) input to compute the statistic. (experimental metadata, not generated for all statistics)
APNDSQL SQL statement to append statistic (column) to dataset.
ANLEVEL (For internal use)
USERDB NULL
SSID NULL
SSRMID NULL
DOBIJS Data objects of the attributes included in the statistic
DOBIJIDS Data objects IDs of the attributes included in the statistic
ATTRLIST Attributes included in the statistic
USEREXPR Syntactical user expression (i.e. attributes expressed as ‘[<data-object>.<attribute>]’)
COMPEXPR Syntactical user expression in case of complex syntax. Parameters expressed as ‘{<name> = <value>}’
VIEW_ID NULL
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Subset Metadata: tach saved subset is created with a data and a metadata tables. Subset table name/s are <selection>_DS<num>_RP<num>. Metadata table name/s are

<selection>_DS<num>_RP<num>_DM. Metadata for appended statistic is identified by ATTR_DOBJ column’s value of ‘STATDOBJ'. Following table contains metadata table column names and

descriptions.

Name Description STATISTIC Description*®
IQ_ATTR_NAME Column name in dataset’s table Column name in dataset’s table
RESULTSET Dataset’s table name Dataset’s table name
ATTR_DB Database/schema of the selection attribute(column) ‘STAT_DB’
ATTR_TABLE Table of the selection attribute(column) ‘STAT_TBL’

ATTR_DBTYPE

Data type of the selection attribute(column)

Data type of the statistic attribute(column)

ATTR_DOBI Data-object of the selection attribute ‘STATDOBYJ’
ATTR_DOBJ_DESC Data-object description of the selection attribute ‘Statistics’
ATTR_CATGRY Selection attribute category (i.e. Static, Aperiodic or Periodic). Null if ID attribute. ‘s’

ATTR_NAME Selection attribute name (i.e. column name). Look-up value if LKPRNG_ATTR not NULL Data-object/s of selection attribute/s included in the statistic’s formula
ATTR_DESC Selection attribute description. Look-Up or Range attribute description if LKPRNG_ATTR not NULL Column name in dataset(table)

C_CATGRY_OCAP_OPTION For selection attribute category = ‘C’ or ‘RC’ (i.e. DOBJ or R-DOBJ Aperiodic attribute) NULL

SEQ_NUM For selection attribute category = ‘C’ or ‘RC’ instance update sequence number. NULL

P_CATGRY_TABLE_DESC For selection attribute category = ‘P’ or ‘RP’ (i.e. DOBJ or R-DOBIJ Periodic attribute) NULL

LKPRNG_ATTR Look-Up or Range attribute (column) NULL

LKPRNG_DB Database of the Look-Up or Range attribute NULL

LKPRNG_TABLE Table of the Look-Up or Range attribute NULL

LKPRNG_ATTR_DBTYPE Data type of the Look-Up or Range attribute NULL

ATTR_AUX_META

| = ID Attribute, L = Look-Up attribute, R = Range attribute

ID attribute/s of the data-object/s included in the statistic’s formula

ATTR_AUX_INFO

Additional selection attribute information added by user. Otherwise attribute(column) data type.

Statistic type, formula, Group By (if any) of the statistic

FROM_DOBJ Dobj1 of the selection attribute, if ATTR_CATGRY = ‘R’,’RC’,’RP’ otherwise data-object of the attribute NULL

TO_DOBJ Dobj2 of the selection attribute, if ATTR_CATGRY = ‘R’,’RC’,’RP’ otherwise data-object of the attribute NULL

VIEW_ID NULL NULL

RP_ID Subset’s table name Subset’s table name
RP_NAME Subset name Subset name
RP_DESC Subset description Subset description

*|1f ATTR_DOBJ = ‘STATDOBYJ’ (i.e. Metadata for appended statistics)
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Appendix-1:

Symmetric Relational Data Object Model
(RDOM)

RDOM primarily consists of symmetric data objects (DOBJs) and symmetric bilateral relationship data objects(R-DOBJs). R-DOBJ represents many-to-many
relationship between two DOBIJs (or one-to-many relationship between first DOBJ to R-DOBJ and one-to-many relationship between second DOBJ to the
R-DOBJ). Following is an example (Fig. 1) RDOM consisting four DOBJs (Dobj1, Dobj2, Dobj3 and Dobj4) and six R-DOBJs (RDobj1-2,RDobj1-3, RDobj2-3,
Rdobj2-4, RDobj4-1 and RDobj3-4.

DOle RDobj1-3 )M DObj3

RDobj1-2 RDobj3-4
RDobj2-3 RDobja-1

> rboss

DOBIJ

DObJZ ( RDobj2-4 )_ DObJ4 — 1toM
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DOBJ: consists of three types of relational database tables; static attributes table, aperiodic attributes table/s and periodic
attributes table/s.

- Static attributes table (S-table): consists of a column for DOBJ’s identification (ID) attribute and columns for
static attributes (whose value remains static). For example, Name and Date of Birth attributes of Customer DOBJ.
[DOBJ must have S-table with ID column. Only one S-table is allowed per DOBJ]

- Aperiodic attributes table (A-table): consists of a column for DOBJ’s ID attribute, a column for instance update
sequence number (INSTANCE_UPDT_SEQ) and columns for aperiodic attributes (whose value changes aperiodically).
INSTANCE_UPDT_SEQ column is used for storing sequentially increasing number for each update of aperiodic attribute/s
value/s. For example, Mailing Address attribute of Customer. First instance of Customer’s mailing address is to be stored
with INSTANCE_UPDT_SEQ value of 1, next update of mailing address would be stored with INSTANCE_UPDT_SEQ value
of 2 and so forth.

[DOBJ may have one or more A-tables]

- Periodic attributes table (P-table): consists of a column for DOBJ’s ID attribute and columns for periodic attributes
(whose value is captured or recorded at every specific period). For example, monthly (or bi-weekly) employee payment
attributes.

[DOBJ may have one or more sets of periodic tables]

Similarly R-DOBJ consists of three types (Static, Aperiodic and Periodic) of relational database tables. Each R-DOBIJ table
consists of two ID columns (for the two related DOBJ’s IDs) and other columns.
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DOBJ Data Model template (Fig. 2):

- S_TABLE (Static attributes table): consists of ID column (DOBJ_ID) as primary-key and columns for static attributes (S_attr1, S_attr2, ...).
- A_TABLEs (Aperiodic attributes tables): consist of ID column (DOBJ _ID) and sequence number column (INSTANCE_UPDT_SEQ) combined as primary-key, and

columns for aperiodic attributes (A_attr_1, ....). Relationship from S_TABLE to A_TABLEs are of type one-to-many.
- Pn_TABLE ns (Periodic attributes tables): consist of ID column (DOBJ_ID) as primary-key and columns for periodic attributes (P1_attr_1, P1_attr_2,....).

Relationships from S_TABLE to P_TABLEs are of type one-to-one.

A_TABLE 1 S_TABLE P1_TABLE_1 P1_TABLE_2 L P1_TABLE_n
DOBJ_ID | DOBJ_ID DOBJ_ID | DOBJ_ID DOBJ_ID
INSTANCE_UPDT_SEQ . | S_attrl P1_attr 1 P1_attr 1 P1 attr_1
A_TABLE_2 P2_TABLE_1 P2_TABLE_ 2 P2_TABLE_n
DOBJ_ID DOBJ_ID DOBJ_ID —| DOBJ_ID
INSTANCE_UPDT_SEQ P2_attr_1 P2_attr_1 P2_attr_1
A attr_11
A_TABLE n
= = Pn_TABLE_1 Pn_TABLE_2 Pn_TABLE_n
DOBJ_ID
PY DOBJ_ID DOBJ_ID DOBJ_ID
INSTANCE_UPDT_SEQ N — .
n_attr_ n_atir_ Pn_attr 1 —|_‘M
A_attr_n
1/ 4

Fig. 2
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R-DOBJ Data Model template (Fig. 3):

- RS_TABLE (Static attributes table): consist of ID columns (DOBJ1_ID + DOBJ2_ID) as primary-key and columns for static attributes (RS_attr1, RS_attr2, ...).

- RA_TABLEs (Aperiodic attributes tables): consist of ID columns (DOBJ1_ID + DOBJ2_ID) and sequence number column (INSTANCE_UPDT_SEQ) combined as
primary-key, and columns for aperiodic attributes (RA_attr_1, ....). Relationship from RS_TABLE to RA_TABLEs are of type one-to-many.

- RPn_TABLE ns (Periodic attributes tables): consist of ID columns (DOBJ1_ID + DOBJ2_ID) as primary-key and columns for periodic attributes (RP1_attr_1,
RP1_attr_2,....). Relationships from RS_TABLE to RP_TABLEs are of type one-to-one.

RA_TABLE_1 RS_TABLE
DOBJ1_ID DOBJ1_ID RP1_TABLE_1 RP1_TABLE 2 L RP1_TABLE_n
DOBJ2_ID DOBJ2_ID DOBJ1_ID DOBJ1_ID DOBJ1_ID
INSTANCE_UPDT_SEQ l RS_attrl DOBJ2_ID DOBJ2_ID DOBJ2_ID
RA attr 1 RS attr2 RP1_attr_1 RP1 attr 1 RP1 _attr_1
RA_TABLE 2
DOBJ1 ID RP2_TABLE_1 RP2_TABLE_2 RP2_TABLE_n
DOBJZ_ID DOBJ1_ID DOBJ1_ID DOBJ1_ID
INSTANCE_UPDT SEQ [? DOBJ2_ID DOBJ2_ID DOBJ2_ID
RA_attr 11 i} RP2_attr_1 RP2_attr_1 RP2_attr_1
RA_TABLE n
DOBJ1 ID RPn_TABLE_1 RPn_TABLE_2 RPn_TABLE_n
= DOBJ1_ID DOBJ1_ID DOBJ1_ID
DOBJ2_ID
>—— DOBJ2_ID DOBJ2_ID DOBJ2_ID
INSTANCE_UPDT_SEQ 1
RPn_attr_1 RPn_attr_1 RPn_attr_1 T L—eM
RA_attr_n . .
Fig. 3
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In addition to DOBJ and R-DOBJ, RDOM may include Look-Up (LOOK-UP) and Range (RANGE) associations.
LOOK-UP: consists of a relational database table. The table consists of a look-up column (as primary-key) and one or more columns for look-up values (Fig.4).

RANGE: consists of a relational database table. The table consists of a column for lower bound of range, a column for upper bound of range and one or more
columns for the range description/information (Fig.4). Lower bound column concatenated with upper bound column, is primary-key.

LOOK-UP RANGE
LKP_COL LWR_BOUND
LKP_VALUE1 UPR_BOUND
LKP_VALUE2 RNG_DESC

Fig. 4

- A Look-Up (and Range) may be associated with one or more non-ID columns of one or more tables of DOBJs and R-DOBIJs. Also, a non-ID column may be
associated with one or more Look-up (and Range).

RDOM Constraints:

Primary-key column value in all tables (of all four types of data objects) must not be NULL.

INSTANCE_UPDT_SEQ column value, in Aperiodic tables, must be a positive integer starting with 1 for first (or original) row for an instance.

In a DOBJ: DOBJ_ID column of Aperiodic and Periodic tables must not contain value that does not exists in DOBJ_ID column of Static table.

In a R-DOBJ: DOBJ1_ID and DOBJ2_ID columns of Static table must not contain value that does not exists in DOBJ_ID columns of the two respective DOBJs.
In a R-DOBJ: DOBJ1_ID and DOBJ2_ID columns of Aperiodic and Periodic tables must not contain value that does not exists in DOBJ1_ID

and DOBJ2_ID columns of Static table.
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RDOM as Super Model

In practice, it may be required that existing relational database structure is kept as it is . In such cases, RDOM can be implemented as Super Model, on existing
relational model, in the form of combination of existing tables and views on existing tables.

Following are the four general rules for implementing RDOM as Super Model.

Rule-1: Minimize number of DOBIJs: By consolidating relevant tables together into DOBJs; and separating DOBJ tables from LOOK-UP tables.
Rule-2: If a table contains object hierarchy then flatten the object hierarchy into a table (or a view) by means of additional columns.
Rule-3: If an object hierarchy exists in the form of multiple tables then combine the tables into one table (or a view).

Rule-4: Maximize number of RDOBIJs, possibly relating all DOBJs to each other.

Example:

employee-manager hierarchy, department, location, jobs and employees’ job history.

BB JOB_HISTORY

123 EMPLOYEE_ID
4 START_DATE

9 END_DATE
aec JOB_ID
122 DEPARTMENT_ID

FH JOBS

rec JOB_ID

rec JOB_TITLE
123 MIN_SALARY
123 MAX_SALARY

B DEPARTMENTS

12 DEPARTMENT_ID

AeC DEPARTMENT_NAME
122 MANAGER_ID
123 LOCATION_ID

T
e

BB EMPLOYEES

123 EMPLOYEE_ID

Aec FIRST_NAME

\__|noe LAST_NAME

apc EMAIL

asc PHONE_NUMBER
e D HIRE_DATE

aec JOB_ID

123 SALARY

123 COMMISSION_PCT
123 MAMNAGER_ID

123 DEPARTMENT_ID

Fig. 5

EB LOCATIOMNS

123 LOCATION_ID

aec STREET_ADDRESS
aee POSTAL_CODE

aec CITY

mec STATE_PROVINCE
aec COUNTRY_ID

[ ]

&

BB COUNTRIES

Aec COUNTRY_ID

Aec COUNTRY_MAME

123 REGION_ID

4

EB REGIONS

123 REGION_ID

Aec REGION_NAME

In this example (Fig. 5), HR Database contains seven tables (DEPARTMENTS, EMPLOYEES, JOB_HISTORY, JOBS, LOCATIONS, COUNTRIES, REGIONS) for

© 2023 UniGenus LLC



JOBS_EMP

Exam ple (continued)

Fig. 6

FB DEPARTMENTS
123 DEPARTMENT_ID
aec DEPARTMENT_NAME |
123 MANAGER_ID

123 EMPLOYEE_ID L 5%
O START_DATE =] EMPLOt’E ES
9 END_DATE
123 EMPLOYEE_ID
avc JOB_ID
123 DEPARTMENT_ID . | FIRST_NAME
r “\___|Aee LAST_NAME
1 Ave EMAIL
8 10BS Aec PHONE_NUMBER [
o D HIRE_DATE
asc JOB_ID ecjoBID |
rec JOB_TITLE 123 SALARY
123 MIN_SALARY 123 COMMISSIOMN_PCT
p— 123 MAX_SALARY 12E MANAGERLID
— 123 DEPARTMENT_ID
- JOBS_DPTMGR
(2]
I
EMPLOYEE "
Static 8 Aperiodic
= osemployee - " oaemployee _jobs h
123 EMPLOYEE_ID 123 EMPLOYEE_ID
123 MANAGER ID 4 START_DATE
- @ END_DATE
aee FIRST_NAME ) . 105 1D
Aec | AST_NAME 123 DEP;ARTMENT_ID
rec EMAIL 123 INSTANCE_UPDT_SEQ
ssc PHONE_NUMBER —t
D HIRE_DATE
123 SALARY
L. 5 108,10 EMPDEPT
123 COMMISSION_PCT Static
aee MGR_FIRST_NAME — ™ rsempdept
e MGR LAST_NAME 123 EMPLOYEE_ID
ace MGR_EMAIL -
aee MGR_PHONE_NUMBER 125 DEPARTMENT.ID
9 MGR_HIRE_DATE
aec MGR_JOB_ID
123 MGR_SALARY
123 MGR_COMMISSION_PCT
123 MGR_DEPARTMENT_ID

EB LOCATIONS

125 LOCATION_ID

aec STREET_ADDRESS
AEC POSTAL_CODE

aec CITY

Aec STATE_PROVINCE
Rec COUNTRY_ID

&

BB COUNTRIES

Rec COUNTRY_ID

Rec COUNTRY_NAME

122 REGION_ID

EB REGIOMS
122 REGION_ID
rec REGION_NAME

DEPARTMENT
Static

" osdepartment

nse DPTMGR_FIRST_NAME

rec DPTMGR_LAST_NAME

aee DPTMGR_EMAIL

Rec DPTMGR_PHONE_NUMBER
® DPTMGR_HIRE_DATE

nee DPTMGR_IOB_ID

123 DPFTMGR_SALARY

123 DPTMGR_COMMISSION_PCT
123 DEPARTMENT_ID

Rzc DEPARTMENT_NAME

123 LOCATION_ID

7 dept_location

123 LOCATION_ID

REC STREET_ADDRESS
REc POSTAL_CODE

rec CITY

ABt STATE_PROVINCE
Aet COUNTRY_NAME
At REGION_NAME

DEPT_LOC

To implement RDOM as Super Model on existing relational model, five views (osemployee,
oaemployee_jobs_h, rsempdept, osdepartment, dept_location) are created with consideration of the
four general rules.

Rule-1: Minimize number of DOBJs: By consolidating relevant tables together into DOBJs;
and distinquish DOBJ tables from LOOK-UP object tables: OSEMPLOYEE and OAEMPLOYEE_JOBS_H
views on EMPLOYEES and JOBS_HISTORY tables are incorporated into EMPLOYEE data object,
OSDEPARTMENT view (which includes employee columns for department manager) on
DEPARTMENTS table is incorporated as DEPARTMENT data object and rest of the four tables (JOBS,
LOCATIONS, COUNTRIES, REGIONS) are identified as look-up tables.

Rule-2: If a table contains object hierarchy then flatten the object hierarchy into a table (or a view) by
means of additional columns: OSEMPLOYEE view is created with additional columns for manager,
by self joining EMPLOYEES table, to flatten Employee-Manager hierarchy.

Rule-3: If an object hierarchy exists in the form of multiple tables then combine the tables into one table

(or a view): DEPT_LOCATION view is created representing location-country-region hierarchy, by
joining LOCATIONS, COUNTRIES and REGIONS tables.

Rule-4: Maximize number of RDOBJs, possibly relating all DOBJs to each other: RSEMPDEPT view is

[ JOBS_DPTMGR ]

created representing RDOBJ for EMPLOYEE and DEPARTMENT data objects.
7
4

JOBS_EMP
\
’
Y w
EMPLOYEE 0—[ DEPARTMENT ]
/) N

() DOBJ

(—J R-DOBJ ’ ~ N

(] Look-up N

(J RANGE [ DEPT_LOC }

1—L‘M

i Fig. 6(a) RDOM diagram




Appendix-2: U.S. Pat. 9,384,240

Create Dataset:

Dataset is created by performing corresponding SQL UNION of SQL JOINs of all combinations, from largest to smallest combination, of ID attribute columns of Static attribute tables of
relationship data objects and selected data objects; and then performing LEFT JOIN/s of selected data object attribute columns. In the following example, five attributes (A_COL1, A_COL2,
B_COL1, D_COL1 and D_COL2) are selected from three data objects (OBJ_A, OBJ_B and OBJ_D).The dataset (Fig.2) is created by performing corresponding SQL UNION of SQL JOINS of ID
columns from the three relationship data objects (ROBJ_AB, ROBJ_AD and ROBJ_BD), each combination of two R-DOBJs and three data objects (OBJ_A, OBJ_B and OBJ_D); and then performing
LEFT JOIN of selected attribute columns from the three data object.

7~ ROBJ_AB N\
101 &
101
102 =
103 & 103 &
\Z 4

OBJ_A OBJ_B OBJ_D OBJA OBJA OBJB OBJD OBJD
/ ‘ ROBJ_AD \ / ROBJ_BD \ OBJAID OBJBID OBJDID ACOL1 ACOL2 B_COL1 D_COL1 D_COL2
1 r1[:-1 101 101 AA1l 123 BB1 DD1 123
101 101
102 & 101 & 101 & 101 & 2 101 102 101 AA1 123 BB2 DD1 123
103 & 1025 101 & 102 & 3 101 102 103 AA1 123 BB2 DD3 432
104 1027 103 1025 4 102 104
101 103 & 104 & 102 & —
1 .—a/ / 5 7102 103 AA2 321 BB3 N
6
7
8
9
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Appendix-3:

Object Relations Summary:

The summary represents counts of object instances and related object instances in an interactive form.

Example: The dataset table (Fig.1) contains columns for three object IDs (i.e. A_ID, B_ID and D_ID) and attributes of the objects.

U.S.

Pat. 11,693,890

Object relations summary (Fig. 3) shows, in the area (i.e. box) at the top, total number of objects’ instances in the dataset. Boxes starting from second row and first
column, shows counts for exclusively related instances of all combinations of objects in descending order of the size of object combination starting from first column
on the left. In this example, the box in the first column (and second row) shows 3 instances of OBJ_D, 1 instance of OBJ_A and 2 instances of OBJ_B are related to
each other; similarly second column boxes shows counts for exclusively related instances among each combination of two objects; and the third column shows non-
related instance counts for each object.

Selecting (clicking) the box (at 2" column and 2" row) shows dataset rows and columns of the exclusively related instances (Fig. 3) in the form of a table.

Object Group Size = 3
Objects Count(total)

Object Group Size = 2

Object Group Size =1

Object Count

OBJ_D_ 5
OBJ_A_ 4
OBJ_B_ 5

Related Objects Count

Object Count

OBI_D_ 3
OBJ_A_ 1
OBJ_B_ 2

Object Count
OBJ_A_ 0

rDhject Count
OBJ_A_ 2
OBJ_B_ 1
N
Object Count
OBJ_D_ 2
OBJ_A_ 3

Object Count
OBJ_B_ 2

OBJA OBJB OBJDJOBJA OBJB OBJB OBJD
AID BID DI [AcCOLt BCOLt B._COL2 D_COLY

1 101|101 |101 |AAl BB1 321 DD1

2 101 [102 |101 |AAl BB2 231 DD1

3 101|102 |103 |AAl BB2 231 DD3

4 101 [102 |104 |AAl BB2 231 DD4

5 102|103 AA2 BB3 123

6 103|103 AA3 BB3 123

7 102 101 |AA2 DD1

8 103 102 | AA3 DD2

9 104 102 | AA4 DD2

10 104 BB4 312

11 105 BB5 213

12 . 105 DD5

Fig. 7

Object Count

Object Count

OBJ_D_ 0 OBI_D_ 1
OB1_B_ 0
Fig. 8

OBJ_ A OBJ_B] OBJ_A OBJ_B OBJ_ B

AID BID |ACOL1 BCOL1 B COL?

102 103 AA2 BBE3 123

QDB 103 Y, AA3 BB3 123
Fig. 9
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Appendix-4: Create and Append Statistic:

Creating statistic is creating a table containing results of running a statistical function by means of SQL statement. The SQL statement is of two parts, inner SQL is to create a subset containing ID
columns and selected attribute columns of the objects included in the defined statistic; outer SQL is to run the selected statistical function on the subset. Appending statistic to the dataset is to
create a SQL LEFT JOIN of the dataset and table containing statistic, on ID and other attributes of selected objects. Aggregate statistic is appended to the entire dataset, aggregate statistic with
GROUP BY is appended by LEFT JOINing with the dataset on the GROUP BY columns, scalar statistic is appended by LEFT JOINing with dataset on the ID columns of the selected object/s.

Example: A dataset table (Fig. 1) contains selection from three objects (OBJ_A, OBJ_B and OBJ_D). The dataset contains three ID columns (OBJ_A_ID, OBJ_B_ID and OBJ_D_ID) and four attribute
columns (A_COL1, B_COL1, B_COL2 and D_COL1). A statistic table for AVG(B_COL2) with GROUP BY A_COL1 is created (Fig.2) by generating and running a SQL statement that creates a subset
containing four columns and six rows (Fig.1 encircled in orange) and then calculates AVG(B_COL2) with GROUP BY A_COL1. The statistic is then appended to the dataset (Fig. 3 encircled in
green) by generating and running a SQL statement that performs LEFT JOIN of the dataset with statistic table on A_COL1 (Fig.3 encircled in orange) with condition (OBJ_A_ID IS NOT NULL AND
OBJ_B_ID IS NOT NULL). Metadata about the appended statistic is added to the metadata table for the dataset (see Dataset Metadata for details).

OBJ A OBJ B 0BJ D OBJ A ||OBJB [OBJB || OBJD STATISTICS OBJ_A OBJ A OBJ B OBJ_D OBJA [ OBJB OBJB |OBJD JSTATISTICS
OBJ A ID OBJBID [|OBJDID | ACOL1 B COL1 B COLZ| D_COL1 AVG B COL2_ A_COL1 OBJAID OBJBID OBJDID | ACOLt | B COL1 B_COL2 D_COL1 JAVG B_COLZ_

1 101 101 101 AA1 BB1 321 DD1 1 101 101 101 AA1 BB1 321 DD1 276.0000
2 101 102 101 AA1 BB2 231 DD1 L | 276-0000 AAL 2 101 102 101 AA1 BB2 231 DD1 276.0000
3 101 102 103 AA1 BB2 231 DD3 2 | 123.0000 AA2 3 101 102 103 AA1 BB2 231 DD3 276.0000
4 101 102 104 AA1 BB2 231 DD4 3 | 123.0000 AA3 4 101 102 104 AA1 BB2 231 DD4 276.0000
5 102 103 AA2 BB3 123 5 102 103 AA2 BB3 123 123.0000
6 103 103 AA3 BB3 123 ﬂg_z 6 103 103 AA3 BB3 123 123.0000
7 102 101 AA2 DD1 7 102 101 AA2 DD1

8 103 102 AA3 DD2 8 103 102 AA3 DD2

9 104 102 AA4 DD2 9 104 102 AA4 DD?2

10 104 BB4 312 10 104 BB4 312

11 105 BBS 213 11 105 BB5 213

12 105 DD5 12 105 DD5

Fig. 1 Fig. 3
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