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1. Displaying relationships



Folders

B Local Ultorg Folder
Recycle Bin
Business
CRM Example
Contacts Database.xlsx
People €—
Timeline €—
P2 Categorization €—
P2 Categories €—
Market Weights
Relevance
SIGBLAH User Study Data.xls
Participants
Timings
Categories
Observations €—
SUS Scores
Quotes €—

. CRM Example

Generated Extracts

Add Data Source

Name/Visibility
People
1 Row Number
1/ PID
v [[T Name
V| [1fx Last Contact

Location

CRM Example X

1 ® Q =

60

People

Name T

Last Contact fx=
Notes

P2 Categorization
Category Stud

Bl SM

Timeline
Date =
2019-05-13
2019-03-21
2018-06-11
2018-06-09
Quotes
Quote

"Yes, the manual join made sense, but that was a very simple situation. | wouldn't want to have done the joins on this [more

7 B

John Doe
2019-05-13

Organization Zombocom

Tech Strategy and Delivery Lead. Research on data from products within company to assess market value, making decisions
about what IT products should be bought. From user study survey: "Computer Science (2001). Excel weekly. SQL and Java/VB
years ago. Some R."

y Tried?

My Machine

P2 Categories

Description

Business Intelligence/Analytics type position, also spreadsheet user (business analyst, data analyst, quant,
data reporter, warehouse DBA etc.)

Type Duration | Details
| sent an email with a link to the SIGBLAH paper, thanking for help.
Email exchange where he approved the quotes.

Email
Email
User Study
Email

60| Did the user study (GARH 531).

He responded to the user study recruiting email.

Approved for
Publication?
Yes

complicated database]. The fact that | was just able to double-click and expand it out, that meant, it dumbed the task down to
the level that | was happy performing it."
"You've got massive lists, and they're not ordered alphabetically. You've got table names, and field names, and sometimes they Yes
are not very English."
"l couldn't imagine doing that [course catalog] activity in Excel. The first example was simple enough, but once you start to do a Yes
couple of VLOOKUPs, | think you're starting to go beyond what Excel is really about."

Observations
Category

Formulas

-

Observation

Where to enter formulas

Refined Observation

After formula field inserted, initial trouble
learning where to enter formula

Ultorg https://www.ultorg.com/

User-Specific Notes

Tried to press equals
tried to do this in the
perspective).

Eirik Bakke and David R. Karger. 2016. In
Proceedings of the 2016 International Conference on Management of Data (SIGMOD '16). Association for Computing Machinery, New York,
NY, USA, 1377-1392. https://doi.org/10.1145/2882903.2915210



https://www.ultorg.com/

2. Interactive schema evolution



Forward sequence of schema changes
41-411 COPY TABLE cur INTO curl;
S414 ' Sa15 ) 41.1-41.2 | MERGE TABLE cur,old INTO old;

S41.3 '
: 41.2-41.3 | JOIN TABLE cur, old INTO curold

! S41.1 1 S41.2

X WHERE cur.title = old.title;
' page ol 3K 41.3-41.4 | DECOMPOSE TABLE curold

page
INTO page(..), revtext(..);
. 41.4-41.5 | DECOMPOSE TABLE revtext
| revision irevision | revision INTO revision(..), text(..);
41.5-41.6 | PARTITION TABLE page INTO page
WITH pid < $maxold, pagel;
41.6-42 DROP TABLE pagel;

Carlo A. Curino, Hyun J. Moon, and Carlo Zaniolo. 2008.
Proc. VLDB Endow. 1, 1 (August 2008), 761-772. https://doi.org/10.14778/1453856.1453939

Author name
author Organize party Organize party 5 Ann
Ann Write paper Learn for exam Learn for exam

Ben Clean room Write paper Write paper
Clean room Clean room

0 Author-1
i Rename |

Task author Column

ToDo  author task Ann Organize party
3  Anmn Write paper Ben Learn for exam

4 Ben Clean room Ann Write paper
- i Ben Clean room

§Alternative Physical Materialization

Kai Herrmann, Hannes Voigt, Torben Bach Pedersen, and Wolfgang Lehner. 2018.
The VLDB Journal 27, 4 (August 2018), 547-571. https://doi.org/10.1007/s00778-018-0508-7

Torben Eckwert, Michael Guckert, and Gabriele Taentzer. 2022. 25th International
Conference on Model Driven Enagineering Languages and Systems (MODELS '22). https://doi.org/10.1145/3550356.3559095



3. Version control for data and schema



“Frieda

Budget-Official-2013 Budget-Official-2014

View  Zoom Add Category Insert  Table Chart  Text Shape Media Comment Collaborate Format Organise

+ Budget Transactions

Budget-Custom-2013

View  Zoom

+

Money In
Salary (after tax, NI, student loan & pension)
Medium

Total income

¥ Housing
Ront e1100
Gouncil Tax £100
Energy
Water

Internet

Groceries
Takeout
v Savings
Monthly savings
v Subscriptions
Medium
Gifigatt
Netflix
Amazon
Spoltify
v Travel
Uber
Oyster
v Shopping
Shopping
v Credit Card
Gredit card DirectDebit

Total expenses

Budget Transactions

Money In
Salary (after tax, NI, student loan & pension)
Medium

Total income

v Housing
Rent £1,100
Couneil Tax £100
Energy e
Water 20
Internet 3
Grooeries
Takeout

v Savings
Monthly savings

v Subscriptions
Medium
Giffgatt
Netflix
Amazon
Spotify

v Travel
Uber
Oyster

v Shopping
Shopping

v Credit Card
Gredit card DirectDebit

Total expenses

Budget

Maney Left Over

Income minus expenses

£1,100 Housing

£100

Shopping

Rent @ Energy

Credit Card

® water

Aotual

Shopping

Intornet @

dit card DirectDebit

2014 revisions

2013 customizations

Insert  Table Chart  Text Shape Media Comment

Money Left Over

Income minus expenses

£1,100 Housing
£100

055 Takeout

Subscriptions

0 Subscriptions

Shopping
Rent
Credit Card

Budget

® Energy

Collaborate

Aotual

Credit card DirectDebit

Format  Organise

Income
Spending

Needs
Wants
Savings

Budget Pie

A visual representation of your budget
Needs
Wants
Savings

Budget-Custom-2014

Income
Spending

Needs
Wants
Savings

Budget Pie

A visual representation of your budget

Needs
Wants
Savings

Work
Investments
Side Hustles

Total Savings

Work
Investments
Side Hustles

Total Savings

Rent

Bills
Groceries
Home Items
Transportation
Toiletries
Debt/Credit

Rent

Bills
Groceries
Home Items
Transportation
Toiletries
Debt/Credit

Take out
Entertainment
Shopping
Travel
Services
Subscriptions

Take out
Entertainment
Shopping
Travel
Services

Subscriptions

Transportation

Transportation

Margaret M. Burnett and Brad A. Myers. 2014. Future of end-user software engineering: beyond the silos. In Future of Software Engineering
Proceedings (FOSE 2014). Association for Computing Machinery, New York, NY, USA, 201-211. https://doi.org/10.1145/2593882.2593896



Diffing Migration
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left branch :: right branch > ) projections - retractions:
Jonathan Edwards. 2024. https://vimeo.com/944945281/536e1e0d31

x =Conv[j,u] Ay=_Conv[j+1,ul

x =Move[j,k] Ay=Move[j+1,k]Ai>k

x =Movelk,j] Ay=Movelk,j+1]Ai>k

x =Move[j,k] Ay=Move[j+1L,k+1]Ai <k

i<jA

Jonathan Edwards and Tomas Petricek. 2021.
Human Aspects of Types and Reasoning Assistants (HATRA'21), Oct 19, 2021, Chicago, US
https://arxiv.org/abs/2110.08993
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Jonathan Edwards, Tomas Petricek, Tijs van der Storm, Geoffrey Litt. The Art,
Science, and Engineering of Programming, 2025, Vol. 9, Issue 1, Article 2 https://arxiv.org/abs/2412.06269
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