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® A light survey of data lineage
visualization tools (by no

What to Expect means exhaustive)

® A brief tutorial of how | draw
data lineages (from very
general to very technical)

e Comments on my
experiences trying to find
the “perfect” method for
documenting lineages




Who Am |

Senior Institutional Research Analyst
at Rowan University

Formerly a Statistics Instructor at
Rowan University

In a previous life | was a Quality &
Reliability Engineer in manufacturing

Data roots in:
O Excel (with VBA to handle 65,000+)
o JMPv3
O Minitab v12
O R (before Tidyverse and ggplot2)
In all job positions that | have held, |
have used flow charts




Data Trap
OF 0ATAL T GO PRALYZE T Don'’t worry
Wﬂ mﬁw we will only discuss

METADAIA

i% : : in this presentation!

https://xkcd.com/2582/
xkcd by Randall Munroe



https://xkcd.com/2582/

In Fact, My Example Data Set Is Completely Empty

Object Explorer
~ E servers (1)
« @ Pc
v = Databases (2)
ds
> @ casts
> & Catalogs
> [ Event Triggers
> % Extensions
> = Foreign Data Wrappers
> ©7 Languages
> & Publications
& Schemas (1)
> & public
> “¥) Subscriptions

> = postgres
> &b, Login/Group Roles
> B Tablespaces

8 B B QB $cds/postgres@PG* X

& cds/postgres@PG
ma- /s T

| Query Query History

Nolimit ~ ® » B v B B v B B = @O

1 v~ SELECT =*

2 FROM cds.public.vw_cds_b_enrollment
3

4

Data Output Messages Notifications

=03 8

item_id a

numeric

&S

Total rows: 0 of 0 Query complete 00:00:00.043

Ln 2, Col 21




All example files used in
this presentation are
available on my Google

Before we go any Drive

further...
https://drive.google.com/

drive/folders/1j03hiCeEV
file names for the slide ZQk91 EnrOREmXYua
GdLD?usp=sharing

Callouts will have relevant

o Drive



https://drive.google.com/drive/folders/1j03hiCeEVpzQkp9p1EnrOREmXYuaGdLD?usp=sharing
https://drive.google.com/drive/folders/1j03hiCeEVpzQkp9p1EnrOREmXYuaGdLD?usp=sharing
https://drive.google.com/drive/folders/1j03hiCeEVpzQkp9p1EnrOREmXYuaGdLD?usp=sharing
https://drive.google.com/drive/folders/1j03hiCeEVpzQkp9p1EnrOREmXYuaGdLD?usp=sharing

cds_network_final.graphml

Today'’s

This network graph

Example: | : was drawn mostly

automatically.

Common
Data Set
(CDS)

Tables

(tbl_???)

Views

(vw_???)
Manually added




cds_network_final_simpler.graphml

Today's e

AADMISSION POLICIES [CDS B, C)

Example: [ —
[cwmmcommeseoal——|  CDS REPORT
Common

Data Set "N ——

(CDS) N FL

[simpler]

CDS |;

[ wiwsioan | swapsHor
[ wews o |-
[ ables [
(tbl_?72) S
. Views This network graph is a
(vw_???) / manual simplification
Manually added e of the previous one.




cds_network_final_simplest.graphml

Today's Example:
Common Data Set (CDS)

[simplest]

CDS

DASHBOARD CDS REPORT

Tables

(tbl_???)

Views This network graph
(vw_???) was drawn completely

Manually added ENIVE]YA




cds_create_tables_view_postgres.sql
cds_create_tables_views_oracle.sql

cds_drop_views_tables_postgres.sql
cds_drop_views_tables_oracle.sql

Example CDS Database

ObjectExplorer § B8 Y Q [J & cds/postgres@PG* X i
v B servers (1) & cds/postgres@PG v B bl
v @ PG
v v v Nolimit ~ v O v B D
+ & Dutabases 2) mav /v " rprvAE @Y DD °
v = cds | Query Query History 7~
> (& Casts 1 v SELECT *
Catal . .
> % Catalogs 2 FROM information_schema.tables
> [} Event Triggers
» & Extensions 3 WHERE LOWER(table_name) NOT LIKE '%pg_%'
» = Foreign Data Wrappers 4 AND LOWER(table_schema) <> 'information_schema'
> ©7 Languages =
> & Data Output Messages Notifications e
v & Schemas (1) = R YO vaE 8 &2 ~ 50
> & public table_catalog o table_schema o table_name g tabletme selfseferencing_column_name o reference._generation o user_defined_type_catalog g user_defined_type_scl
> “¥) Subscriptions name name name character varying name «character varying name name
» = postgres 1 cds public tbl_degree_status BASE TABLE I
gin/Group Roles 2 cds public 1bl_degree_level BASE TABLE
3 cds public tbl_sure_award_crosswalk BASE TABLE
C O n t a i n S 4 cds public tbl_degree_type BASE TABLE
5 ods public tblcip_code BASE TABLE
no d a t a 6 ods public tbl_term_code BASE TABLE
7 cds public tbl_jobs BASE TABLE I P t S Q L
8 cds public thl_admissions_application BASE TABLE oS g re
9 cds public tbl.prior_degree BASE TABLE u [nul] d O I
0 ods public tbl_admissions_decision BASE TABLE an racie
M eds public tbl_admissions_census BASE TABLE

12 cds public tbl_enrollment_census BASE TABLE ul fo rmats
56 empty tables e P e available
2 6 d u m my Vi eWS 1: cds public thl_award_status BASE TABLE

cds public tbl_fafsa BASE TABLE
17 cds public tbl_program BASE TABLE
18 eds public tbl_fiscal_year BASE TABLE
10 eds nuhlie thl rouirss schadnle crnslist RASE TARI F

Total rows: 82 0f 82 Query complete 00:00:00.068 Ln 4, Col 27




Scope and Goals



Why Visualize Data Lineages?

Design data flows (intent)

Monitor data systems (reality)
Documenting (consistency)
Training (speed)

Explaining (common understanding)

oAb

Bonus: Change of pace from bar charts, line graphs, heatmaps, etc.

&




For This Presentation We Want to

Visualize Data Not Entity
Flows Relationship (ER)
(Hierarchies) Diagrams

— @

=

|




Drawing Lineages Can Be Tedious...
Rearranging a Lineage Diagram is Even Worse!




| Want to...

® ..draw a data lineage network graph quickly
O table-level lineages
O column-level lineages
® ...update and rearrange an existing lineage network graph
effortlessly
® ...use database and data tool metadata to help draw my lineage
® ...share my my lineage diagram easily

Cost matters, but | will not consider heavily during this presentation



Disclaimer

| respect and appreciate the effort of the developers that created
the tools | mention on the following slides. Thanks to them | have
a variety of choices, accessible with only a few clicks. The tiers on
the following slides only consider the aspects of the software
related to creating data lineages and do not assess the tools in their
entirety.

Thank you developers! Je



Tiers of Lineage Tools



My Tiers of Lineage Visualization Tools

Tier Example Tools

5. Continuous lineage monitoring Informatica, Collibra, Octopai

4. Automated metadata import, advanced automated layout | iGraph for R and Python, SQL Flow

3. Assisted drawing, advanced automated layout yEd/yEd Live
2. Assisted drawing, basic automated layout MS Visio, Draw.io,
Lucidchart/LucidSpark

1. Manual drawing, manual layout MS Office Apps, Google Apps




Tier 1
Manual drawing
Manual layout



cds_network_final_simplest

Office Apps/Google Apps

(Google Slide)

Ubiquitous

(rather important)

6 e a T

cds_network_final_simplest + & &

File Edit View Insert Format Slid rrange Tools Extensions Help
< - R TE QNN
. rflnnnfl I A . 4\ Line

Constrained
to page size

Maybe | can
write a VBA or
Google App
Script (GAS) to
import metadata

© B - ( sideshow |- ) @ share -

Background = Layout Theme Transition AvR N &« Hierarchy x
1 ?

" A Levels Color

row T T

¢ Limited , ) .

L. Elbow Connector .
"\ Curved Connector| Snap p0|nts
2 Curve for
@ peine connectors =
% Scribble = =

Snapshot
ETL

Must

manually
rearrange
connectors

CDS
Report

Templates
to get you
started




Tier 2
Assisted drawing
Basic automated layout



cds_network_final_simplest.drawio

Draw.io https:/ /draw.io/

Open

Can save

: source
files locally

. cds_network_final_simplest.drawio
File Edit View Arrange Extras Help | Unsaved changes. Click here to save. o

e A A Tools do not feel o a
qUiCk as I Would Diagram Style X
like them View

- o~ § W * ¢ 7 0O

Search Shapes

~ Scratchpad

Grid 1w0pt s 3
% —— Page View
4 Background Change...
O Background Color
Some L s Snapshot Envolment cs cos O Shadow O Sketch
t te d i Aekabosicns ETL snapshot Dashboard Report e e
automa . .
N 3 Options
Iayo Ut = Connection Arrows
. Coppstons snapshot Connection Points
options 8 Guides
Paper Size

US-Letter (8,5" x 117) v
@ portrait O Landscape

Edit Data...
Clear Default Style

Systematic, but

not quite as
Constrained simple as | would
by page size like.

Templates

to get you
started



https://draw.io/

Tier 3
Assisted drawing
Advanced automated layout



cds_network_final_simplest.graphml

YEd DeSktOp/ yEd Live https:/ /www.yworks.com/yed-live/

, Not open source,
pewal s 9 0 0 3 [ (b eb[Fali P il P
o el P e e = but free for

Orthogonal >
e — 5 commercial use

Alt+Shift+C
Use Drawing As SK...| Radial Alt+Shift+A

Circular

Tree

orienttion Compact Disk
Layout Component...
Symmevic placemen| /b Series Parallel

Can import s | tottng :
metadata

Hode t Node Dis®..

Alt+Shift+P
Alt+Shift+M

CDS REPORT

A >
.| A AltsShiftsF
A d d - A AltsShift+8
Va nce Minimum First Seg...| ‘A
| t t | Minimum L3stSeg...| "4 Family Tree AltsShiftY
Minimum Length
ayou OO S Minimum Edge Dist... A Tree Map
Port Constraint 0pt.| %7 One-Click Layout =1
Straighten Edges. =
Minimum Slope o1
Curve Connection S... Default
Curve U-Turn SyMu. 0.0 admissions_sn.
Recursive Edge Ro... Off X 660.0
Consider Edge Thic Y -135.0
Arrows define Edg... Width 200.0
=l Layers Height 30.0
Layer Assignment ... Hierarchical - Optimal Fill Color @ #7¢feo0
Alinnment within |3 __Canter of Nndss @ Fill Color 2 & #-ee
LLine Color Il 000000
Une Type E—
=/ Label
visible (=]
Background Re—
Border -
Color Il #000000
Placement SmartFree: An...
Save as S
Configuration  Standard
| il Predecessors | 5"“25“"!‘ Alignment Center
GRAPHML e
Insets.
Font Family Dialog
open format e
< > Underiined [m} !



https://www.yworks.com/yed-live/
https://www.yworks.com/faq?sq=yed

cds_dependencies_db_output.xlsx

What do | consider a simple metadata export?

File

Home Insert Page Layout Formulas Data Review View Automate Developer

£ Search

Help JMP Acrobat Power Pivot

|2 Comments

ar

<

AR ARA R TRAMIAFER

> DB_OUTPUT +
e —

i

TR FAMIRALLMAERIT AFRALI~

TAn -

HEK ]

I:_EI & | fptamow i A A =Fw- [General  ~| [l Conditional formatting ~ | Ellinsert v | ¥~ by /() $ B &
Paste - . I u-[E- 0. A~ - G Format as Table v %Dﬂm > @ sans: Fir\d&v Add-ins | Analyze  Create PDF  Create PDF and
- i Cell Styles ~ [Hformaty | & v Filter~ Select Data  and Share link Share via Outlook
Clipboard I Font ) Alignment. 5] Number ~ Styles. cells Editing Sensitivity | Add-ins. Adobe Acrobat e
Al v i X fy NAME ~
A A B ® L D . E F 6 H "
1 [NAME JTYPE REFERENCED_NAME REFERENCED_TYPE
26 VIEW VW VIEW
27 W VIEW m VIEW
28 VW_CDS_C._| _TIME VIEW TBL_ADMIS! _APPLICATION TABLE
29 VW_CDS_C_FIRST_TIME VIEW TBL_ADMISSIONS_CENSUS TABLE
30 VW_CDS_C_FIRST_TIME VIEW TBL_ADMISSIONS_DECISION TABLE
31 VW_CDS_C_FIRST_TIME VIEW TBL_DEGREE_TYPE TABLE
32_VW_CDS_C_FIRST_TIME VIEW TBL_ENROLLMENT_CENSUS TABLE
33 VW_CDS_C_FIRST_TIME VIEW TBL_PRIOR_DEGREE TABLE
34 VW_CDS_C_HIGH_SCHOOL VIEW TBL_STUDENT_HIGH_SCHOOL TABLE
35 VW_CDS_C_HIGH_SCHOOL VIEW VW_CDS_B_ENROLLMENT VIEW
36 VW_CDS_C_TEST VIEW TBL_SAT_SCORE_CROSSWALK TABLE
37 VW_CDS_C_TEST VIEW TBL_TEST_SCORE TABLE
38 VW_CDS_C_TEST VIEW TBL_TEST_TYPE TABLE
39 VW_CDS_C_TEST VIEW VW_CDS_B_ENROLLMENT VIEW
40 VW_CDS_C_TEST_PERCENTILE VIEW VW_CDS_C_TEST VIEW
41 VW_CDS_D_TRANSFER VIEW TBL_ADMISSIONS_APPLICATION TABLE >
42:VW_CDS_D_TRANSFER VIEW TBL_ADMISSIONS_CENSUS TABLE Each From—To Pa“" = EDGE
43 VW_CDS_D_TRANSFER VIEW TBL_ADMISSIONS_DECISION TABLE
44 VW _CDS_D_TRANSFER VIEW TBL DEGREE_TYPE TABLE Each Name or Ref_Name =

\[e]p]3




Process to Draw Lineage from Metadata with yEd

Step 5
Export data from Reshape metadata Map node and edge Map additional Layout and
database or data for yEd (nodes and columns to yEd properties to yEd customize diagram

tool edges) fields fields



STEP 1: A Quick Note About Dependency Queries

Naming
conventions help. Choose starting
Here reporting point deep into the
views have “_cds_” lineage.
in their names. In this case search
for “vw_cds%”

Recursively query
to get complete
lineage (no just the
first layer)




cds_dependencies_postgres.sql

cds_dependencies_oracle.sql

STEP 1: Export Data from Database or Data Tool

Oracle T PostgreSQL

otectEx @ B W QG

8 coa/postpres@PGt X

v B severs (1) o cds/postgres@PG v 8 D
«§ro -
« B Dutsbases ) B/ [Yy i - @ >>rvBEBB =0
1 v = cds I Query Query History ’
2 Retrieve CDS views and their dependencies. ’gz‘z’g 1 v /* PostgresQlL
5 ies of sub-views s > 9 canalogs
: - Get the dependencies of all sub-views and until you reach a base table. - a4l 2 Retrieve CDS views and their dependencies.
5 > ¥ Extensions 3 Get the dependencies of all sub-views and until you reach a base table.
€| /* View dependencies */ > o Foreign Datawrapy 4 &
7% SELECT DISTINCT name anguag %
8 type o . 5 VMIWITH RECURSIVE lineage AS (
k2 > &£ Publications.
9 » referenced_name 6 ~
10 referenced type w49 3chamms.t7) 8 " =
W 3 — TP » @ poblic 7 FROM information_schema.view_table_usage AS a
3! START WITH LOWER (name) LIKE 'svw_cdss' /* startifly point = objects that contain "vw_¢ > ") Subscriptions 8 WHERE LOWER(a.view_name) LIKE '%vw_cds®' /» Starting point = objects th
1 BY PRIOR |_name = NAME > = postgres 9
1 AND PRIOR referenced owner = OWNER > & Log/Group Roles
15 > I Tablespaces 10 UNION ALL
18| UNION 11
17
18| /* Tables with “tbl_cds"™ in their names, but do not have database dependencies (i.e., : 12 SELECT l_’" N .
13 FROM information_schema.view_table_usage AS b
Besota = 14 JOIN lineage AS x
(2 Wresorss 2 15 ON x.table_schema = b.view_schema
Aty Regorts :
18- o ey Bl 23 FROM all_tables AND x.table_name = b.view_name
(b Daca Modeler Reports 24 WHERE LOWER(table name) LIKE '
@ 0P Rt 2sl : .
b Se g 3 ac
P e Each DBMS has different viow name S name

A 8 W) 50 rercted 50 rows n 1051 seconds t f . t bI d otifications pl
ReFERECET eres 3

xg‘:l‘:cos_a GRAD_RATE_S... I?T“}nuui e Syn aX Or querylng a e an sldizi referenced_type

2 TBL_CDS_C_HIGH_SCHOOL. . . (null) . . 8 Chwactervarying & name 8 craacter varying &

o E view dependencies. | want s

$ TBL_CDS_F_SNAPSHOT (null) . . TANE

T recursive dependencies so -

8 TBL_CDS_I_FACULTY_SNA... (null) . TABLE

e e that we get all related objects e

1 TBL_CDS_J_AWARD_SNAPSHOT (null) TABLE

(not just the first layer). e R



cds_dependencies_db_output_prep_yed.xlsx

STEP 2: Reshape metadata for yEd

Fle Home Insert  Pagelayout Formulas Data  Review 2 Power Pivot
) B a0 2 e Q [ {{ O 82
B e o 1= NemulPageesk Nvguticn =) Gt Zoom (0% Zoomto EAmngeAr B T g
z Preview ) Formula Bat Selection G FreezePanes~ [T [yy  Windows =
Sheet View Werkbook Views Show Zoom Window
AL vl Seo NAME
4 A e o 3 et ol | X
Prepare EDGES for Yed
1. Copled DB OUTPUT sheet | L Copled DB_OUTPUT sheet
TBL_TERM_CODE 2. Romoved the TYPE columns 4 TBUADMISSIONS APPLICATION TABLE 2. Stacked NAME and REFERENCED_NAME
TBLADMISSIONS_CENSUS 5 TBL ADMISSIONS CENSUS TABLE 3. Stacked TYPE and REFERENCED _TYPE
TBL_DEGREE_TYPE & | TBL ADMISSIONS_DECISION TABLE a andviews
TBLENROLLMENT_CENSUS 7 TBCAWARD TABLE
TBLFAFSA 8 |TBL.COSB_GRAD_RATE SNAPSHOT TABLE
TBLPROGRAM 9 |TBLCDS.C MIGH SCHOOL SNAPSHOT  TABLE
TBL_TERM_CODE 10 TBL COS C_TEST_PERCENTILE SNAPSHOT TABLE
TBLFIN AID_AWARD 11 TBLCDS_C_TEST_SNAPSHOT TABLE
TBLPERSON 12 TBLCOS_F_SNAPSHOT TABLE
TBL TERM CODE 13/ TBL COS_H1_H2_H6_SNAPSHOT TABLE
VAV COS_B_ENROLLMENT 14 TBLCDS_H4_HS_SNAPSHOT TABLE
VW_CDS_J_AWARD 15 TBL_COS | FACULTY_SNAPSHOT TABLE
VAV_TERM_CODE CURRENT 16 TBL_COS.I_SECTIONS_SNAPSHOT TABLE
TBL ADMISSIONS APPLICATION I?AI'I_WS_I_STWENLWT TABLE
TBLADMISSIONS_CENSUS 18 TBi_CDS_J AWARD_SNAPSHOT TABLE
TBI_ADMISSIONS_DECISION 19 TB_COHORT TABLE
TBL DEGREE TYPE 20 TBL COURSE TABLE
TBL ENROLLMENT CENSUS 21 TBL COURSE REGISTRATION TABLE
TBL_PRIOR_DEGREE 22 TB_COURSE_SCHEDULE TABLE
TBUSTUDENT_HIGH_SCHOOL 23 TBLCOURSE_SCHEDULE_CROSSUST TABLE
VW_CDS_8_ENROLLMENT 24 T8 DEGREE LEVEL TABLE
TBLSAT_SCORE_CROSSWALK 25 TBL DEGREE_STATUS TABLE
TBL_TEST_SCORE 26 TBL_DEGREE_TYPE TABLE
TBLTEST_TYPE 27 TBLDEMOGRAPHICS TABLE Manua“y added
VW_CDS_B_ENROLLMENT 28 TBLEMPLOYEE TABLE
VW_CDS._C_TEST 29 TBL_EMPLOYEE_HISTORY TABLE
TBLADMISSIONS APPLUCATION 20 TBC_EMPLOYEE_TYPE TABLE I | t
TBLADMISSIONS. CENSUS 31| TBLENROLLMENT_CENSUS TABLE color column to
TBLADMISSIONS_DECISION 32 TBLFAFSA TABLE . > >
TBL_ DEGREE_TYPE 33 TBL_FIN_AID_ AWARD TABLE
T s cos T S i distinguish tables
TBLPRIOR_DEGREE 35 TBLFISCAL YEAR TABLE
TBUACTIVITY_TYPE 36 TBLINSTRUCTOR ASSIGNMENT TABLE .
TBL_STUDENT_ACTIVITY 7 18L 108 TABLE and V|eWS
VW_CDS_B_ENROLLMENT 38 TBL_IOBS TABLE
.COS_H1_H2.| VAV_COS_H AWARD |3 reaon TABLE N
S : - RS oo IS : O R > - ] o B L >
Ressy B T Acceribity Good 1o 9o Gokpty setngs W) =+ 300% | Reasy @ TV Accessbiity Goodto go @ospuysetings [ [ - N




STEP 3: Map node and edge columns to yEd fields

' MS Excel Import

Import

Edge Representation | Edge List vl | ~Modes
1 TYPE COLOR Use Configuration ||
| Edge List 2 .| TaBE  [#7cFC11
Data Range |EDGES\A1:BQZ || Adopt | 3 . | TABLE #7CFC28 Configuration | New Configuration (Node) ~
Column of Source IDs |EDGES‘B || Adopt | £ [ TABLE  |#7CFC2L Label Text | NAME ~
5 .| TABLE #7CFC14
Column of Target IDs |EDGE5\A || Adopt | 6 .| TABLE #7CFC22 Fit Size to Label ]
Property Names in First Row 7 TABLE #ICECaS T late
8 TABLE #7CFCO0 empla Selected Template from Palette e
Information |69 Nodes, 91 Edges | 9 |TaBLE  [#7cFcon
10 .| TABLE #7CFC02 ~Edges
11 .| TABLE #7CFCO3 Use Configuration
- Node List 7 12 TABLE #7CFC04
Data Range |HoDES1AT:C81 | Adopt 13 .|TABLE  [#7CFCos Configuration | v|
14 .| TABLE #7CFCOB
SRl @ T |NDDES"‘\ | Adopt 15 TABLE  |#7CFCO7 Bie e | None b |
Column of Group Node IDs ” Adopt 16 - |TABLE #7CFC08 Template | Selected Template from Palette ~ |
17 .| TABLE #7CFCO9
Property Mames in First Row & TABLE  |#7CFC10
Information |Su Modes, 3 Node Properties 19 -| TABLE #ICEC3 [[evout
20 .|TaBLE  |#7cFC3s Layout Icm‘la' -
21 .| TABLE #7CFC38
Cl . k F,l 2 |TaBLE  |#7cFC36
IC e > Open and 23 .|TABLE [#7CFCaz . .
a e [rrcrcss Start with Circular

Select an Excel file to
get this dialog

0ok

|| Reset H Cancel ||

Help

layout just for fun.

-




STEP 3: Results So Far

file Edit View Layout Tools Grouping Windows Help

redecessors

s_dependenc..._prep_yed.xisx X

RREL YREX oc P L L L A0 DM &

Selected Elements ... []

Use Drawing As Sk... []
Orientation Leftto Right
Layout Component.. []

Symmetric Placement

Node Types Defined by Color
Maximal Duraton (... 3

Edge to Edge Dista..
Layer to Layer Dist.. 10.0
Edges

Routing Stvle Octlinear
O

a

[m] o fRirrec

Minimum First Seg... 10.0 v

® TBL_ADMISSIONS_CENSUS
® TBLADMISSIONS DECISION v

Structure Vi aax
Search [Text v
& [, Graph ~
® TBLACADEMIC_YEAR
® TBLACTVITY_TYPE
® TBL_ADMISSIONS_APPLICATION o cos ¢ est [ swosior  1e_cos.c B0t sussior

< > R R et - O

Number of Nodes 80
Number of Edges 91

2 Properties Vie anx
= General




STEP 4: Map additional properties to yEd fields

' Properties Mapper

Configurations Selected Configuration

Template View

Name |New Configuration

Template @ Mone O Single

Mappings D Act On Selection Only

O Multiple O Tcon

Data Source Map To Conversion +

ane - IR TR

COLOR Fill Color 1 utomatic %

. . A

Map COLOR variable to Fill v
Color v

Selected Mapping

Map To Label No.

Click Edit >
Properties

Mapper to get

Conversion Details (NAME -> Label Text)

The selected conversion requires no configuration.

Replace Text Fit Node to Label [ ]

this dialog

ok

H Apply || Cancel H Help

A E (Dbl P i 7




STEP 5: Layout and customize diagram

R e el © 0 o ][4 i o QS o TIP: Select a

Layout menu
"/ Organic Alt+Shift+G
Orthoganal o orep_yeduisx = x| Y] 5
% . single node a
press

has many : _
: 2 ::::ular Alusnm:)
choices. 4.

CTRL+A to
select all

11
F
N <

OO

Used M [
Hierarchical

£= Label Placement AtsShiftL
J Selection (Partial)  Alt+Shift+P

><a
<4+ 00

7L Components Alt+Shift+M =1+ '
here. 2 s — nodes. Can
— then edit
— == properties of
/ — e

all nodes

ﬂ

VW_CDS_Ha_Hs

Qe

— i o without
_\ teight 300

e, me affecting

Line Color W =000000
— Line Type
e edges
m—— e .
~ EEE— Background B
e ————— Border e
x — olor W =000000
- = [ Placement Smart Free: Anywher
Search Text ~ e size Fit Content
& VW_CDS_D_TRANSFER | :nfﬂﬁwunmm standard
& VW_CDS_F Alignment. Center
@ VW_CDS_H1_H2_H e Dtnc 40
* Em—— e
# VW_CDS_H_AWARD Font Family Dialog
- @ VW_CDS_H_BAC) = Fotste P
# VW_CDS_IFACULTY < 5 || Vndertned O .




STEP 5: Sub Lineages

File Edit View Layout Tools Grouping Windows Help

REHa B

Folder Con.. | [l Neighborh..

predecessors | [ Successors|

= General
Selected Elements Incrementally
Use Drawing As Sketch
Orientation
Layout Components Separately
Symmetric Placement
Node Types
Maximal Duration (sec)
Hode to Node Distance
Hode to Edge Distance
Edge to Edge Distance
Layer to Layer Distance

1=l Edges
Routing Style
Backioop Routing
Backioop Routing For Selfioops
Automatic Edge Grouping
Automatic 8us Routing
Minimum First Segment Length

Search |

‘a4 P> ~
~
m]
]
Leftto Right
[m}
=]
Defined by Color -
30
300
150
150
100
Octiinear
[m}
[m]

10.0 v

[ Graph
TBL_ACADEMIC_YEAR
TBL_ACTIVITY _TYPE

.

TBLAWARD

*

® TBL_ADMISSIONS_APPLICATION
® TBL_ADMISSIONS_CENSUS

# TBL_ADMISSIONS_DECISION
*

o ,@,@,@p,@lﬂljeﬂﬁpl Y2

s network f..mplestoraphml X | @ cds_dependenc...rep_yedxisx * X

arE @ x

5

Can covert
Predecessor
view to a new

document

CDS C Test
Percentiles

<4 1 11

4P «ONB

Fill Color 2
Line Color

Font Family
Font Style
Underlined

B

W 000000 |
Smart Free: An...

Fit Content

standard

Center

4.0

Dialog
Plain

v




Tier 4
Automated metadata import
Advanced automated layout



The igraph R package
crossed the 2.0 threshold!

python-igraph 0.11.6
python-igraph 0.11.5

|G raph https:/ Zigraph.org/

igraph — The network analysis package,

.
igraph is a collection of netWork analysis tools with the emphasis on efficiency, portability and ease of use. igraph is open source
and free. igraph can be programmed in R, Python, Mathematica and C/C++.

igraph R package | python-igraph IGraph/M igraph C library

Recent news

C/igraph 0.10.13
Jun 28th, 2024

C/igraph 0.10.13, the twelfth bugfix release of the 0.10 series, has arrived,
with several new additions, bug fixes and performance improvements. As
usual, the source can be obtained from the GitHub releases page.

Programmatically

build and display
network graphs



https://igraph.org/

Process to Draw Lineage from Metadata with iGraph

STEP A

R/Python Script Map GRAPHML to yEd Layout and customize
1. Get metadata directly fields diagram
from database 1§ )
2. Parse metadata for Y
edges
3. Parse metadata for . . 5
nodes Why | am still using yEd?

4. Use iGraph package to
create network

| find it has better layouts and often |
5. Colorize and plot need to manually customize something.

network
6. Export to GRAPHML




HE s L8|«

R/Python Scripts

anguage Settings Tooks Macro R

Eoc @ «xT@
dependency_network scriptu R B

ualaing Data Unesges\dependency network LCtgtpy.py
Language Seftngs Took Maco Run M

S 4hBhdcanaaF{I

T depencency, setwork scrph pyoy B

Python -~ @

T EREEICEEELD

dependency_network_script_r.R

dependency_network_script_py.py

ilibrary(readxl)
1ib nl',(RODBC)
brary(tidyverse)
rary(igraph) data otr
library(visNetwork) #Visualize the network interac

Hrporl Excol files

¢ 1. Read k nts Excel file
df_components <= rada: _excel (file.choose())

1. READ DIRECTLY FROM DATABASE
network components (edges and nodes)

FROM all_dependen

START WITH LOWER (name)

se database connection
>*, pud= WORD>")

t0pen d ction, query
channel < Connect (*<DATABASE
mponents <- aqlQuery(cha
lose (channel)

§ 2. Parse the edges from the ¢
df_edge <- df_components >4
or (1i3.na (REFERENCED_NAME)) >4
select (REFERENCED_NAME, NAME)

mponent data set

# 3. Parse the nodes from the

df_node <- df_components V>%
Select (NAME, TYPE) V>V
dplyr on(df_components %>%

ltarflis rny(ORERORNCSN NAWENY 4

omponent data set

tkinter. 77T 0T inport askopenfilenase, asksaveasfilenane
Amport pardas as pd
inport nuzpy as np
inport igragh as iy
import matplotlib.ry as plt

# 1. Read network coeponents Excel
ilename = askopentilenaze()
daf_components = pd. (2i1enane)

ile

4 2. Parse the edges from the

g
af_edge = df_ccepooents 0 1

0
(tag a1, dt_n2))
0

df_node = df_node.

¢ 3a. Convert TYPE variab

# 4. Create the network
et ® ig. (dizected = True)
- (ar

pet.vil*labe)®] = df_nodel

V5. Dt
[itype_coles = (

e col

for nodes (V) and edges (E)

¢ Sa. Plot a static image of the network
£ig, ax = pit. 0

saccer )

-

length: 2921 _Vews : 82 ini) Colidd Pos:d0

Be careful of database
passwords stored in

cn“ I In"l \-'-m.l network e

Forgive my

Python... am
an R guy.

length : 1727 _Vews : 50

in:) Coi:) Pos:d uti-8 NS

scripts!




STEP 1: Run the Script

® For the sake of security, | will use Excel exports in this presentation and not db

connections.
® The example scripts are meant to be stepped through not run all at once.
e File dialogs rather than file paths are coded to make file selection a more convenient.

Select file

2 B « MyDrive > NJAR » Visualizing Data Lineages

New folder

]

# 1. Read network components_Excel file
df components <- read excel|(file.choose())

sql
;_dependencies_db_outputxlsx

# 1. Read etwork components Excel file
filename =|askopenfilename ()
df components = pd. : (filename)

bt EEEELRLEE




STEP 1: Plot Output

Static plot not
so insightful

Bonus interactive
plot is neat, but not
so insightful either




cds_network_r_output.graphml

cds_network_py_output.graphml

File Edit Search

«sHHE %

STEP 1: Send iGraph to GRAPHML File

Edit

View Encoding Language Settings Tools Macro Run P
B sDBDdc|dn2xTE =

cds_network_r_outputgraphmi E}

'I_'ext or

ork_r_outputgraphm - y

Flle Edit View Layout Tooks Groupi

RABEL YR

ing  Windows Help.

oc|p L PP AED

1 ? 1.0" encoding="UTF-8"?> el @ o sepencencirn s X [ @) ods_networkcr_output graphel X b
2 <graphml xmln ttp: raphml . graphdrawing. o xmlns" :
=) xmlns:xsi="http://www.w3.0rq/2001/XMLSchema-instance"
4 %xsi:schemaLocation ttp: raphml . graphdrawing.org/xmlns
5 B http: raphml .graphdrawing.org/xmlns/1.0/graphml .xsd">
6 |<!-- created by igraph -->
7 v_name" fo node" attr.name="name" attr.type="string"/>
8 v_TYPE" for="node" attr.name="TYPE" attr.type="string"/> l ’ * * .
9 v_TYPE_NUMBER" for="node" attr.name="TYPE_NUMBER" attr.type="double"/>
10 v_color" fo nede" attr.name: olor" attr.typ string"/> ' A v
11 e_color" for="edge" attr.name="color" attr.typ string"/>
12 £ <graph id="G" edgedefault="directed"> cdge,
13 B <node id="n0"> Srowp Modes —
14 <data key="v name">TBL CDS B GRAD RATE SNAPSHOT</data> =
15 <data v_TYPE">TABLE</data>
16 <data v_TYPE_NUMBER">1</data>
17 <data key="v_color">#TCFC00</data>
18 </node>
19 [ <node id="nl"> e wn]
20 <data key="v_name">TBL_CDS_C_HIGH_SCHOOL_SNAPSHOT</data> Orertaion oy
21 <data v_TYPE">TABLE</data> Lo oot O
22 <data v_']'YPE_N'UHBER“)l(/data) Node Types Defined by Color
23 <data v_color" >#TCFC00</data> :;'::“u::‘(z 2
24+ </node> Nods to Edge Disan... 5.0
25 B <node id="n2"> Edge to Edge Distance 15.0
26 <data key="v_name">TBL CDS_C_TEST PERCENTILE SNAPSHOT</data>
27 <data 'v_TYPE">TABLE</data>
28 <data v_']'YPE_mER“)]A/'dataZv
29 <data key="v_colox">#TCFC00</data>
30 + </node>
31 H <node id="n3"> -
32 <data key="v_name">TBL_CDS_C_TEST SNAPSHOT</data> GRAPH M L )
33 <data key="v_TYPE">TABLE</data>
34 <data key="v_TYPE NUMBER">1</data> H t t f HellO? |S my data
35 <data key="v_color">#TCFC00</data> JU a ype (0] = = . 5
36 | </node> o <o vse | th
37 B <node id="nd"> XM L file 8 e |neage ere:
38 <data ="v_name">TBL_CDS_F_SNAPSHOT</data> @ o valves
39 <data key="v_TYPE">TABLE</data> Lo o
extensibie Markup L fle lengih : 25,709 _lines : 771 Ln:1 Col:1 Pos:1 Wiindows (CRLF) _UTF-8. s & e 2




New Configuration (Node)

STEP 2: Map GRAPHML to yEd fields

Template View ————— [(ing Windows Help

[New Configuration

XEB il Name

Template @ None () Single  (_) Multipke () Icon
Mappings [ ] Act On Selection Only

Label Text
W

jaDataSource
[mlur

Map color variable to Fill
Color

<> P X+

Selected Mapping

Map To Label No. E Replace Text 0| Fit Node to Label

Conversion Details (color -= Fill Color)
The selected sion requires no confi
for example "#ffS000" to orange.

Click Edit >
Properties

Mapper to get

ion. Tt converts hexadecimal RGE and RGBA valuss to colors,

this dialog

LT

(| Aeely || Cencdl || mep |

X|0c | p L e L REDG i R Y
-

Looking
promising




cds_network_r_output_formatted.graphml

cds_network_py_output_formatted.graphml

STEP 3: Layout and customize diagram

File Edit View Layout Tools Grouping Windows Help

RAREL XREX Oc 2P0 0 DM R v
e 5% [ Prap——r——— 1

Chose il BRI,
Hierarchical — Dadoono
from th —i O
rom the e |
- —

I

i




cds_network_final.graphml

STEP 3: Layout and customize diagram

hmi - yEd

ut Tools Grouping Windows Help

Ha YREX oc|2e L0 0 DeMHim &y .mm

@ cds_network r...matted.oraphml ¢ | @ cds

phml X 4

cf o o) o) o) o) o) oY <Y <}
<

These snapshot tables
Add some manual | | come from an ETL job.
nodes and edges " Thus, they do not auto-

and we'’re done! ¥ — . link to database views.
= " Must be manually linked
to ETL job node.




Before we leave
Tier 4: SQL FLow

https:/ /sdalflow.gudusoft.com/#/

There are times when | want to look at 500+
lines SQL code and understand the data
lineage within that file.

| have not found solid free or open source
tools that address this situation, but SQL Flow
(a commercial tool) looks like it could.

My institution has not purchased this tool, nor
does it intend to. | have no real experience
with it...just passing along what | have seen on
my data lineage journey.



https://sqlflow.gudusoft.com/#/

Tier 5
Continuous lineage monitoring



What Have We Done To This Point?

Essentially we have built a scanner the retrieves the metadata from
a single database and displays it as a network diagram.

CDS

DASHBOARD CDS REPORT

Can | handle . Can | parse the . Can | parse the
multiple metadata metadata
database and lineage in my lineage in my

database links? ETL tool? Dashboard?

&




A Question | Regularly Think About

e At what layer in my report lineage do | make a
transformation/calculation?

O It would be convenient if we only had one layer or one tool
O Our ETL tool is very visual...unfortunately it has limitations

Edt View Job Connection Node DataView Schedule RICC Tools Window Help

 Workspace. New Job_%

o-.mj] ¥/ Valdste Job B un b I St by Connect Nodes Iy SetRun Order = | B Edt Notes P £t Parameters ) O @iShow Assistant
We Use Rapid

Funny note: My
Insight Veera

® 0 o @—3_.9_9_,@ color scheme for
Construct for ETL 00 T ; * g 'fcibles and Zli'ws in
https://eab.com/solu e © @ - . ol baiepdr?:;i:ncilgz i';
tions/rapid-insight/ e e 6

®

Veera Construct.



https://eab.com/solutions/rapid-insight/
https://eab.com/solutions/rapid-insight/

Parsing Dashboard

Tableau workbooks are essentially XML files. Why don’t parse

those and add to my lineage detail?

# & 3 o0.06 &< R-F H- D sar f- ® 4 [Fewan -]
= i o
o
e FIGURE 8: Results
Ao _cooe
35
@
i a0k
v e
- R )
E
]
e olajz/mals]iulslsalre alaln
1w 00 s e 23

[-ER=N T |

hange-mani fes
>ronByDefau:
7 <_.fcp.MarkAnimation.t
" <_.fcp.ObjectModelEncapsulate!
9 <_.fcp.Objects
ma

1 ntifierTracking />
<SortTagCleanup />
orsistSimpleldenti

crmat-change-mani fe!
15 <preferences>

16 <preference name:
1 <preference name:
19 </preferences>

cp.AnimationOnByDefault.

<named-connection capti
nnectio
/named-connect ions>

£cp.ObjectModalEncapsu

IR is my primary

ui_encoding. shelf height'
ui.shelf height' value='26

nByDefault.false

.AnimationOnByDefault.false...s

Lega

ableType />

=t

false.

Enrollment File' inline='true’ name='

ObjectModelEncapsulatelegacy />

slatslegacy. false...relation

job...not taking apart

&

Tableau




What Am | Still Missing

® Cross-platform data lineage
® Column-level data lineage
e Linking my technical data terms to business data terms



Automation

“T SPEND A LOT OF TIME ON THIS TRSK.
T SHOULD LIRITE A PROGRAM AUTOMATING IT!"

e . It can be a full-time
i job picking apart

TE
REAUTY:
DEBGGING G peveofa
WRITNG
vl ETET RevidNG ____ nomEROR
— =~ " DRIGINAL TASK
TIME,

https://xkcd.com/1319/
xkcd by Randall Munroe



https://xkcd.com/1319/

Informatica

Google-like search bar
makes finding data

+ New...
@ Home
® Browse

DQ Saved Searches

Rowan University
began implementing
Informatica in 2024

as data catalog,
data governance,
and data quality tool

< Collapse

G Informatica Data Governance and Catalog v

assets so convenient!

( Start typing search terms for suggestions.

Rowan Dashboard

Help for Getting Started
Search & Browse for Assets
Create Assets
Workflows & Tickets
Understanding Business Assets
Understanding Technical Assets
Data Lineage
Bulk Import Business Assets
Governance Assets
372 231
& Business Term & Data Element Clas...
30 22
o* Process i1 Tableau Workbook
13 13
& Project © Data Quality Rule ...
3 2

127

|~ Metric

13

[ Domain

4

&P Data Set

1

A~

S Viewony @

CLAIRE Activity

powered by CLAIRE™

11.4K

ASSETS WITH RECOMMENDATIONS

RECOMMENDATION TYPE
.- =

RECOMMENDATION STATUS

Technical Assets

32

Q@ Catalog Source

Business Term by CDE




Informatica: Common Data Set Asset Relationships

& common bata set

[z institutional Rese...

(+

CDS is related to C
domains, terms,

| Business Term

0 Informatica Datz Governance and Catalog v [ Start typing search terms for suggestions. Q oj RowanUniversity v % ()

+ New..

[ Institutional Research /
() Home
© Browse Common Data Set OVERALL RATING. CRITICAL DATA ELEMENT LIFECYCLE

a A AR ([0
[l saved Searches FusEssTER HLERERD

Overview Hierarchy Relationships Data Quality Stakeholders Tickets History

ﬁ + v[pmd qjssl

[ TERVEPRTRSCIIN

2

| cDS 1-1J-Instr...
|~ cDS €9 First-tim...

[ |~ cDs1-2-Stude...

processes data @ 47\'2@;3 {Bcuscg Firsttim.
1 \
. Common Data... ( Metic [ cps c1o-studen..
sets, and metrics , N
- \+4 |~ cDS I- 3-Under...
(1™
- 7 | |2 CDS G4 - Tuition ...
Domain .+
i 1 | CDS C11 Studen...
lhhset a3 PG 11 - Nanres

< Collapse

1+ p \
St |~ cDS1-1E-Instr...

LAST UPDATED
APr15,2024,1:01 PM

z B




Informatica: CDS |2 Lineage from Tableau Dashboard

G Informatica Data Governance and Catalog v

+ New.
() Home
© Browse

[l Saved Searches

@ commonData set

[z] nstitutional Rese...

Q cds

i1 CDS Dashboard

eporting - CDS

< Collapse

[ Start typing search terms for suggestions. RowanUniversity v &% O [ Pe & ?
4+ Tableau tableau_rowan_edu / ::: Default / {5 Survey Dashboards / ::: CDS Dashboard / a8 o X
OVERALL RATING LIFECYCLE LAST UPDATED

CDS I - 2 - Student To Faculty Ratio ¢

Apr19,2024,1:01 PM

TABLEAU WORKSHEET Reporting - CDS Section 12 - Student to Faculty Ratio ;‘;'Lﬁ R
Overview Contains Lineage Relationships Data Quality Stakeholders Attributes Tickets History
e

(" oata set Level v [ Find assets Qe & &2 - B
p / L J
N

3 | :

v el e 1
R 1 V4% Tableau 1 W 5 Tableau 1 V i Tableau 1
[@ emnrace

COS Dashboard 1 1 CDS Bashboard 1

B v B DASHBOARDMGR 2
o HE ILFA_ +H -

| BB cos.pacuLTY_ShapsHOT

[ CcOs_STUDENT_SNARSHOT

CDS 12 Student-to-
faculty ratio

oo,
|-2 Student to Faculty Ratio
Report the Fall 2023 ratio of full-time equivalent students (full-time plus -time equiva (full time plus 1/3 part time). In the ratio cz
Q axclude both faculty and stugents in stand-alone graduate or professional programs such as medicine, | veterinary, dentistry, social work, business, or public health inwhic
a virtually only graduate level students.
A~ Student to Faculty Ratio 16tol
b Ratio is based on number of students: 15,136
‘E]_ Ratio is based on number of faculty: j=mra




Informatica: CDS |2 Lineage Expanded

Yellow represents

propagation of faculty
assignment through lineage

CDS 12 Student-to-
faculty ratio in

o Tableau
o fom - Dashboard
e = [ ==
I
PE A o | o o LB o | e e
e [oo e = = - — = T
== E e
\ J \ J \ J
Y Y Y Y
Database ETL Snapshot Tableau

Lineage Table Lineage



Informatic at Rowan University

® This is just the beginning
e Still lots to learn
® Lots of potential
O Align business terms and technical terms
Track and consolidate reporting data sets

o)
O Ensure that data quality meets specified threshold for reporting
o)

Assign stakeholders to review underlying data or approve metrics for
reporting



What does this mean for the non-continuous lineage
we have been drawing?

Design and Intent Monitoring Reality



Thank You |}|

Please send questions and comments to manleyd@rowan.edu



mailto:manleyd@rowan.edu
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