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Next-Generation Data Systems

Structured data

= k2

Unstructured data

f ¢ Can't use SQL to
| query this type of
data
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Use Case: Public Defenders

California's Racial Justice Act (2020):

Defendants can challenge convictions for
racial bias

Analysis requires: extract evidence from
court documents; compare across cases.
Millions of documents a year.

Only ~12 successful challenges in 4 years

(out of ~10k eligible) because the task is so
hard!

caL\ MATTERS

Donate
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JUSTICE

California lets defendants challenge
racism in court. Few have succeeded
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Use Cases are Everywhere

& What side effects do patients report for Ozempic?
: o 4
Which contracts have unfavorable arbitration clauses? ,/

@ What are common complaints in customer reviews?
L

Interdisciplinary challenges:

+ Multi-operation, need to run at scale DB
+ Ambiguous operation definitions uel Al
+ Human-defined; context-dependent



LLM-Powered Data Processing is Taking Off

+ Real and high'StakeS ﬁ Share of ¢s.DB Papers in
deploymentS' e.g journalists LLM-Powered Data Processing
: - ' Th{ 8%-
public defenders, climate maf
scientists oo
+ Industry adoption: Snowflake, | i .
n i 4% -
I I Mod
BigQuery, Databricks Mod?) -
4+ Growing research community o
1% -
+ DocETL: a system we built at — onl— . - . '.
UC Berkeley. Mo M A




Today

1. Example DocETL query
2. Why authoring DocETL (and LLM-powered) queries is hard for users

3. DocWrangler, our IDE for DocETL
. What we built, and why
1. What we learned



Example: DocETL Pipeline/Query

type: reduce

type: map reduce_key: name
prompt: “Determine the name of prompt: “Summarize the common implicit
the judge in this trial” 3 biases shown by this judge across all
output: their trial transcripts”
schema: output:
name: str schema:

common_b1iases: str

id transcript hame hame common_biases
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HCI Problems with the DocETL Paradigm

Users struggle to write good queries!

type: reduce

type: map reduce_key: name
prompt: “Determine the name of prompt: “Summarize the common implicit
the judge in this trial” y biases shown by this judge across all
output: their trial transcripts”
schema: output:
name: str schema:

common_biases: str

Research question: How can users steer LLM-powered unstructured
data analysis?
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KE . rues

1.
2.

3.

DocWrangler

Steering Semantic Data Processing with DocWrangler. Shankar* Chopra* et al. UIST '25. ‘'Y

A mixed-initiative IDE for DocETL.

Flle  Edit  Help

Quick Save

@® Irfo

1@ DocWrangler (caim-bear-azd6io0)

Cost: $2.15

I Flles & Output [ Dataset

2]

DW_Analysis >

Tip: RIght-click flles 10 view,
download or delete them

& raw.json

0 NOTES

=

Tip: Click .7 in eny output column
to leave not2s on outpus

Note: Notes are only usad when
clickng 5 mprove Prompt, not in
vperalion prompls

| v

[ Search...

extract all medications in this document {{ input.src }}

AN

A Output Schema (1)

l Add Operation + J ‘ < Runrresh m S raw.json

> Availakle Kays

> Dataset Statistics

Woard Count Distribution

Documents
[ ][ . 87 247
medications list : J 0]
Averagez
>- OUTPUT - Untitled Map 0 Conscle Table Visualize Input Distribution 87 in 87 out  1.00x Words
1,626
Shew,Hide Columns v Reset V/idths | < Previous | Page1of 18 Min Words
l @ 714
I 7 gt 7 Tlle I v medications Max Worde
Q Filter... Q  Fiter... Q  Filter... 3'376
# 135 words avg: 423 884 words 10 chars ave: 13 17 chars 0 itams awg: 3 13 Items St Deviztion
—.-...-__ - . —-—— 465 &
\\
lb\
135 450 77T 10 13 10 c a 12
Q  Search incell.. Q  Search in cell... Q  Szarchin cell... ' 1 ] No
) ) . Search (min 5 characters)... ‘Q H A H v ’
CHIFF COMPI AINT ND?2NNO1-virtzssist A Array (2 items) _ | Jl ) matches

Annual exam.

HISTORY OF PRFESFENT Il I NFSS
Martha Coliins is a 50-year-old female
vith a past medical history significant

0:
1:

"lisinopril"

"lasix"

“src": "[doctor] hi , nartha . how are

AL b | L] 4 | 1 = =
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File Edit Help Quick Save

® Info 124 DocWrangler (calm-bear-a2d6io0s)

Cost: $0.01 ‘ ] Files E Output [1 Dataset

O FILES

o + ) | (XD D

Tip: Right-click files to view,
download or delete them

8 raw.json

[l NOTES

Tip: Click .” in any output column
to leave notes on outputs

Note: Notes are only used when
clicking £ Improve Prompt, not in
operation prompts

[ Search... ] Y

...............................................................................................................................................................................................................................................................................................

i Speed > 20x




Key Idea: Three Gulfs Framework

Steering Semantic Data Processing with DocWrangler. Shankar* Chopra* et al. UIST '25. ‘Y

First goal: Develop a model of user-facing challenges.

So...collect lots of data:
4+ Hundreds of Discord messages and Github issues

+ Dozens of contextual inquiry and semi-structured
Interview studies
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Key Idea: Three Gulfs Framework

Steering Semantic Data Processing with DocWrangler. Shankar* Chopra* et al. UIST '25. ‘Y
- Gulf of Specification
&
[ Hard to express
USER \ complex intent (2D
\ in the DSL
\ 000 |00

LLM PIPELINE

Gulf of
Comprehension

/

Hard to understand data / S—
(or LLM outputs) at Gulf of Generalization (newt!)

scale; visualizations not LLMs make mistakes at scale, even
as helpful when pipeline is well-specified

What Do Users Do with LLM-Powered Data Systems? Shreya Shankar.
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lllustrating the Gulf of Comprehension

Task

"Extract all €

from each
transcript”

Challenge

Discovering
what you
really want &
the long talil of
LLM behaviors

File Edit Kelp

ave () Into

oy oo )

a DocWrangler (calm-bear-azds5ic0| Cos: $0.06 [ Files

Expand to inspect row-by-row

nnnnnnnnnn wo Idn~tarl rlns 2 on  androwic 2 89 vunnr ald monlaaygith A nact modisnal hictang HCTADYy Ao DpeceniT i nEce

uuuuuu

aaaaaaa
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In-Situ Notetaking to Comprehend Data Better

Ta S k medications ® { Row 1 of 87 > Use < - arrow keys to navigate [ Split View X
11 E | I Q Other Keys v Expand
xtract a
Src ~
from each 27t
percentile .
° 11 Q Searchin cell...
tra NSCI pt ’ ’ [doctor] hi , martha . how are you ? [patient] i'm doing okay . how are you ?
Type Distinct Current Range [doctor] i'm doing okay . so, i know the nurse told you about dax . i'd like to tell
array Values 2 items 0-13

78 (87 dax a little bit about you , okay ? [patient] okay . [doctor] martha is a 50-year-
old female with a past medical history significant for congestive heart failure,
depression and hypertension who presents for her annual exam . so , martha,

> g it's been a year since i've seen you . ho% are you doing ? [patient] i'm doing well

Q Search in cell

Challenge

~ Array (2 items)

"y 3o . q 1 Add Notes
° ° 0: "lisinopril
D I SCOve rl n g 1: "lasix" Your notes will help improve prompts via the £ Improve Prompt feature in cperation
' settings
what you , \

What do you think about this output?

really want &
the long talil of
LLM behaviors

\ /

® Category ° | Add Note

What Do Users Do with LLM-Powered Data Systems? Shreya Shankar.
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In-Situ Notetaking to Comprehend Data Better

Task

"Extract all ©

from each
transcript”

Challenge

Discovering
what you
really want &
the long talil of
LLM behaviors

medications @ < Row 1 of 87 2 Use < = arrow keys to navigate [ Split View ’

Q Search in cell...

< A Array (2 items) >.

Q lasix
(

21th

percentile

array Values 2 items 0-13

m ) 8 [doctor] i also wan na repeat another echocar2 O m | I I |
. [doctor] hey , dragon , order an echocardiog. ..... . ..

40 milligrams...

congestive heart failure , um , i wan na continue you

on your current
medications . but i do wan na increase your lisinopril t9 40 milligrams a day ,
just because your blood pressure's high . and you know , you are retaining a

‘ § " little bit of fluid . i also wan na start you on some lasix , you know , 20 milligrams
Type Distinct Current Range a day . and have you continue to watch your , vour dirt - nkav ? Inatient] nkav

grams

Il\.ﬂ“vr’ Nt WP NS ENS T W

standpoaint , it sounds like you're doing really well with that. so, i'm, I'm really
happy for you . i'm, i'm glad to see that you're in therapy and you're doing

@: "lisinopril" Add Notes

1: "lasix"

settings

Your notes will help improve prompts via the 2 Improve Prompt feature in operation

What do you think about this output?

@® Category : ] Add Note

What Do Users Do with LLM-Powered Data Systems? Shreya Shankar.
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In-Situ Notetaking to Comprehend Data Better

Task

"Extract all ©

from each
transcript”

medications @ < Row 1 of 87 > Use « - arrow keys to navigate [ Split View ‘ X

( Q lasix 11 >

40 milligrams..-

congestive heart failure , um , i wan na continue you on your current

medications . but | do wan na increase your lisinopril ty ,

just because your blood pressure's high . and you know , you are retaining a

little bit of fluid . i also wan na start you on some lasix , you knowv

Type Distinct Current Range a day . and have you continue to watch your, your diet , okay ? [p3Tient| oray .
array Values 2 items 0-13

78/ 87 [doctor] | also wan na repeat another echocar(z O m i I I ig ra m

. [doctor] hey, dragon , order an echocardiogt
standpoint , it sounds like you're doinggally well with that . so, i'm, i'm really

21tn

percentile

Q  Searchin cell...
~ Array (2 items) >. Add Notes

Your notes will help improve prompts via the @ Improve Prompt feature in operation
settings

Challenge

9: "lisinopril"”

Discovering
what you
really want &
the long talil of
LLM behaviors

1: "lasix"

mg/day"

[Q Calegory © ] Add Note

What Do Users Do with LLM-Powered Data Systems? Shreya Shankar. 16



In-Situ Notetaking to Comprehend Data Better

Task

"Extract all ©
from each

medications ® < Row 2 of 87 >  Use ¢ - arrow keys to navigate [ Split View ] X

Other Keys v Expand

WO

67/1th

src A
nercentile
: I
transcri pt : : Q Search n cell..
Type Distinct Current Range
array Values 4 items 0-13
78 | 87
=
( :ha"en e G Searchimicsl]
_ Add Notes
< A Array (4 items) > : : . _ : |
Your notes will help improve prompts via the #Z Improve Prompt feature in cperation
D . . 0: "Tylenol” settings
I S C Ove rl n g 1: “"Immunosuppressive medications"
W h at O u 2: "Synthroid" I don't want over the counter medications extracted like tylenol
y 3. "Ultram” don't say "Immunosuppressive medications". be specific about the

medication name.

@ Category = Add Note

really want &
the long talil of
LLM behaviors
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In-Situ Notetaking to Comprehend Data Better

Task

"Extract all €

from each
transcript”

Challenge

Discovering
what you
really want &
the long talil of
LLM behaviors

File Edit Help Quick Save () Info 2 DocWrangler (caim-tear-a2d5io0) Cost: $0.06 L] riles = Output [I Dataset
CJ FILES ‘ + \ DocWranglerDemo < | U overview | | @ System Prumpts ] [(3 All ] W & = ‘ Adc Operation + ‘ &3 RunFresh m
- )L .
Tip: Right-click fles to view m ® apt-1.1-nir:  Untitied Map 0 [ = Show Qutputs ] [ % Imorcve Prompt ] = ] A
dewnload or delete them h
= rew.jscn
7
[J NOTES
Tip: Click " ir any output colamn
to leave naotas an outpats
Note: Notag ara orly used when
clicking » Improve 2rompt, natir
operation prompts
[ search... ] Y
® | wan: the dosages. ..
® idon't want over Lhe
Inatientl anre _ddacterli ckav 7 en androw e A BJ vurar Ald male witk & nact moedical ety HISTOPY OF PRECERT 1] MECS
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lllustrating the Gulf of Specification

File Edit Help Quick Save () Info D DocWrangIer (calm-bear-a2d5i00) _ost: $0.06 L] Files k= Output [T Dataset

CJ FILES ‘ + \ DocWranglerDemo < | U overview | | @ System Prompts ] [(9 All ] @ & =3 ‘ Adc Operation 4 ’ &3 Run Fresh m
—J J \ |

ll Tip: Right-click f les to view, m ® apt-1.1-ain: Untitied Map 0 [ e [ . Imarcve Promt ] )
X r a ' a dewnload or delete them

from each
transcript”

Challenge '

B )
0 NOTES E -
I u rI l I I Ig yO u r Tip: Click .7 ir any output eclamn

are
to leave natas aon outpats

notes anad !
regquirements = ) v
into better

prompts

® ido't wantl over Lhe e

Inoucnrisure  IOOCICHI OKOV S0 JNArew o a g Yodr QIO INAIe WIIE 2 0JC] e OIC) DICIany SIS CY (b e R ) ) e




Interactive Assistance in Specifying Operations

Task

"Extract all €

from each
transcript”

Challenge

Turning your
notes and
requirements
Into better
prompts

_ X
<_ Improve Prompt ( ) Use Personal OpenAl AP Key

DocWrangler is analyzing and suggesting improvements

Acknowledging the feedback, it's clear that the prompt needs to be more specific about including dosages, excluding over-the-counter
medications, and specifying medication names instead of general categaries. Here's an improved version of the prompt:

Prompt Changes:

extract all the medications from this transcript: {{ input.src }}Extract all prescribed medications from this transcript,
including their dosages. {{ input.src }} Follow these guidelines:
1. Include only prescribed medications, excluding over-the-counter medications like Tylenol.
2. Specify the exact name of the medication, avoiding general terms like "Immunosuppressive medications."”
3. Format each medication entry as follows: "Medication Name: [Dosage]"
— Example: "Lisinopril: 40 mg/day"
- Example: "Lasix: 20 mg/day"
4. If a medication is mentioned without a dosage, list it with a note indicating the missing infarmation.
- Example: "Medication Name: Dosage not specified"

20



lllustrating the Gulf of Generalization

File Edit Help (B Quick Save @ Info 4 DocWrangler (calm-bear-a2d6ic0) Cost: $0.03 ] Files & Output

Task

"Extract all €,

side effects,
and patient
complaints
from each
transcript”

Challenge

Too complex

for a single
LLM call

O FILES

( A\ f N f A\l f

{ lij

Tio: Right-click files to
view, download or dcicte
them 11 ° ° ®
Difficulty remembering to
B raw.json . . e
take medication” is not the
[ J [
>~ QUTPUT - Unlitled Map O Console  Table p rl m a ry CO m p I a I nt
Show/Hide Columns ~ Reset Widths
=) i
0 NOTES [: I* " medications It . side_effects T« complaints
Q Filter... Q Filter... Q Filter...
Tip: Click ™ in any output

column to leave notes on

outputs

Note: Notes

when clicking 4 Improve

are ocn'y used

Q Search in cell.. C Search in cell._.. Q Search in cell

Prompt, not in cperation

prompts A Array (2 items) High blood pressure, fluid
0- retention in legs, elevated
e _ blood pressure readings,

search... J Y ® LlSln,OPril difficulty remembering to

\ 40 wg/day take blood pressure
® i want the. . v 1: "Lasix 20 medication.
" mg/day"

[1 Dataset
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Automatic Decomposition to Help Generalize

Task

"Extract all €,

side effects,
and patient
complaints
from each
transcript”

Challenge

Too complex

for a single
LLM call

File Ed

O FILES

it

Help (B Quick Save @ Info 14 DocWrangler (calm-bear-a2d6ic0) Cost: $0.03 ] Files & Output

{ i‘

( A\ f N f Y f

Tio: Right-click files to
view, download or dcicte

them

“Difficulty remembering to
take medication” is not the

7~ QUTPUT - Unlitled Map O Console Table p ri m a ry CO m p I a i nt

Show/Hide Columns ~ Reset Widths

1" " medications It . side_effects It " complaints

Q Filter... Q Filter... Q Filter...

B raw.json
k3
(A NOTES ‘ X
Tip: Click ™ in any output

column to leave notes on

outputs

Note: Notes are cn'y used
when clicking 4 Improve
Prompt, not in cperation

Q Search in cell.. C Search in cell.__. Q Search in cell

[T Dataset

A Array (2 items) High blood pressure, fluid

prompts
a- retention in legs, elevated
oo ] - o "Lisinopril :!ogd pressure readings, Hey! Consider decomposing
L ifficu’ty remembering to
. ' \ 49 mg/day take blood pressure
® i want the. . v 1: "Lasix 20 medication. Click here to see why.
) mg/day"

What Do Users Do with LLM-Powered Data Systems? Shreya Shankar.
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Automatic Decomposition to Help G

Task

"Extract all €

side effects,
and patient
complaints
from each
transcript”

Challenge

Too complex
for a single
LLM call

eneralize

File Edit Help

(B Quick save

O Info 1.1l DocWranale

calm-bear-a2d6ic0)

Cost: $0.19 ] Files & Qutput [N Dataset

O FILES |

Tip: Right-click files to
vicw, downlcad cr celese
them

B raw.json

0 NOTES |

A
!

Tip: Click .™ in any output
coumn to 'eave notes on

cutputs

Note: Notes are only usec
when clicking Z Imprcve

Prompt, nct in operation
prompts

L Search...

| @ jwant the ..

v ’

Untitled_Analysis

14 [ & Overview J [ (P System Prompts J [(9 All

o>

;‘ £7 Run Fresh m

Add Operation + ] | &) &

i

Pipeline Flow

extract_medications
map

extract_side effects
map

extract_complaints

>~ OUTPUT - extrpct_c map

Show/Hide Columns v

87 in 87 out 1.00x ‘ & ]

3

1T 7 complaints

C

Filter...

Z words

—mmi .

&7 wordds Oftems

2 1

Q

Search in cell..

failure, depression, and hypertensiaon. The patient reports
doing well but experiences occasional elevated hlood

pressure possibly related to stress and fargetfulness in taking
blood pressure medication. There is also mild swelling (1+
pitting edema) in legs and a systolic ejection murmur related

to mitral regurgitation.

medications It " side_effects
Filter... Q Filter...
avg: ? & ilems 3 words avg: 33 181 words
6 12 4 83 168
Search in cell... Q Search in cell...
Array (2 items) No specific side effects from medications were

Primary complaints include management of congestive heart

¢ Previous Pace " 0718 [ Naxt >

mentioned in the canversation.

~Complaints are now more
comprehensivel

23
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DocWrangler User Study: Design

10 participant think-aloud lab study
+ 60-90 minute sessions
+ 3-5 analysis tasks per session

Online deployment

+ BYO API keys

+ ~4 500 pipelines; ~30GB of data (~5 billion words!)
+ 30+ S&P 500 industries represented

Quantitative and qualitative analysis

What Do Users Do with LLM-Powered Data Systems? Shreya Shankar.
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What Did We Learn?

1. Users iterate a lot to get one query

Participant Activity Distribution

. Write new op

20 Inspect data
B Improve op(s)

7))
S 157
-
(T
<
“y—
o
‘G_) H ' t;::
2 :
> 2
> -
] l v
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H :‘ I I
L

P4  P5




What Did We Learn?

1. Users iterate a lot to get one query

2. Users don't read raw documents, even when we make it easy

filter(“Does the patient trust the doctor?”)
??

20



What Did We Learn?

1. Users iterate a lot to get one query

2. Users don't read raw documents, even when we make it easy
* E.g., they create exploratory ops to summarize documents in task-specific ways

m (® gpt-5-nano summary [ >= Show Outputs J [ A Improve Prompt ] [EJ 2

summarize signs of distrust in {{input.src}}

A~ OQutput Schema ()

.
summary ] [ string . ] (0]

\.

-

+ Add Field J

\.

What Do Users Do with LLM-Powered Data Systems? Shreya Shankar.



1. Users iterate

2. Users don't re

* E.g., they creat
* Even when tryi

File

Edit

2 FILES

Help

B

() Info Cost: $2.93 L Files — Output

) Quick Save 2 DocWrangler icalm-bear-a2d6ic0)

DW_Analysis >

[ Dataset

o+ | | (XD ) (XD

T o: Right-click filzs
lo view, dowrload or
adelale [hem

B8 raw.json

[l NOTES ‘ X

T OZ Cli':k .:.‘
cutput column to
leave notes on

cutputs

inany

Nate: Notes are only
used when clicking
# Improve Prompt
not in aparation

grompts

Search... ] Y

”

Untitled Map 0 [ v= Show Qutpuls | Ze Improve Prompt |

-

does the patient trust the doctor in this conversation transcript: {{ input.src }}

~ Qutput Schema ()

[ does_trust koclean SR I

~

[ -+ Add Field

PDF URL Key (1)

[ 2.9. url ar pdi_path

~

+ Add Operation

1ys

What Do Users Do with LLM-Powered Data Systems? Shreya Shankar.
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1. Users iterate

2. Users don't r
* E.g., they creat
* And open-ende

3. Underspecifig

File Edit Help

2 FILES l 2,

) Quick Save (D Info ﬁ DocWrangler (calm-bear-a2d6io0) Cost: $3.32 L Files

DW_Analysis >

= Output [ Dataset

T o: Righl-click filzs
lo view, dowrload or
adelale [hem

8 raw.json

[l NOTES | X

Tip: Click .” inany
cutput column to
leave notes on
cutputs

Nata: Notes are naly
used when clicking
# Irprave Prompt
notin aparation
prompts

-

Search... ] Y

.~

el 0 sunpemn

[ v= Show Qutputs

m @ apt-2.1  Untitled Map 0

. .\

%In‘.move Prompt | E] ~

4 .

does the patient trust the doctor in this conversation transcript: {{ input.src }}

~ Qutput Schema ()

-

does trust l koclean e |

L.

N 7 A

slring v o]

. . 4

reasoning

Y

+ Add Field
~ s .
>~ QUTPUT - Untitled Map 0 Console Table Visualize Input Distribution 87 in 87cout  1.00x | & ]
Show)Hide Columns v Resat Widths < Previous Pace 1 of 1€ Next ? ij
+«T " does_trust +«T .~ reasoning iT . src
Q  Filter... Q  Filter... ¢ Filter...
= 2 distinct values 59 words avg: 104 182 words 628 words
min falee 53 13 187 L]
\FUe C  Searchin cell... Q  Search in cell,
Throughoul the conversation, the palienl responds alfirmalively and cooperalively 1o doclor] b martha - how arg
the doctor's questions, advice, and suggastions. The patient voluntarily shares nurse told ycu ahout dax . i'd
& perscnal and health information, admits difficulties (2.q., forgetting to take female with a past medical h
medicalion), honeslly dalails symploms, and engageas in [ollow-up questions (e.g., her annual axam . so, marth;
about pill timing), 'ndicating openness and willingness to accept the doctor's been traveling a let recently
guidance. She accepts medical recommendations, confirms actions taken, and traveling . i've been doirg al
expresses aporeciation at the end ('good s2eing you t¢o'). T here s no evidence of the mount baker area . [doct
true G Searchin cell... Q@ Search in cell.
evident by the patient's cooperative responses (‘sure,' 'you got it, ‘perfect'), doclor] b, andrew | how arg
) willingness Lo answer queslions thoroughly, lack of hesitation or resistance Lo the the nurse to/d you about dax
é doctor's suggestions, and no expressed dcubt or concern abcut the dector's year-old male with a past me

decisions. [he patient follows the doctor's lead, responds affirmatively to each part
ol the care plan, and shows comfort wilh the examinatian and assessmeanl procass.
While the patient does not verbalize explicit trust, the patient's actions, tone, and

consistent agreemeant to the doctor's recommendations (such as taking prescribed

prasents loday wilh camplai
so, over the the waekend |, w
kneas were just killingme . [{
. [patient] both cf them . [doj

What Do Users Do with LLM-Powered Data Systems? Shreya Shankar.
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What Did We Learn?

1. Users iterate a lot to get one query

2. Users don't read raw documents, even when we make it easy

* E.g., they create exploratory ops to summarize documents in task-specific ways
* And open-ended exploratory attributes to validate LLM behavior

3. Underspecification drives discovery

* E.g., Users tune attribute granularity & use visualizations to refine
% "Prompt rubber ducking” (P9) — outputs help users discover more things to ask for
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What Did We Learn?

1. Users iterate a lot to get one query

2. Users don't read raw documents, even when we make it easy

* E.g., they create exploratory ops to summarize documents in task-specific ways
* And open-ended exploratory attributes to validate LLM behavior

3. Underspecification drives discovery

* E.g., Users tune attribute granularity & use visualizations to refine
% "Prompt rubber ducking” (P9) — outputs help users discover more things to ask for

4. Users need to slow down!
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What Did We Learn?

1. Users iterate a lot to get one query

2. Users don't read raw documents, even when we make it easy

* E.g., they create exploratory ops to summarize documents in task-specific ways
* And open-ended exploratory attributes to validate LLM behavior

3. Underspecification drives discovery

* E.g., Users tune attribute granularity & use visualizations to refine
% "Prompt rubber ducking” (P9) — outputs help users discover more things to ask for

4. Users need to slow down!
% >50% of prompts auto-refined with zero notes
% Output schemas as "speed brakes” (P8) — forces users to think about what they want
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Impact: DocWrangler Users
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Impact: DocETL Community
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What Do Users Actually Do with LLM-Powered Data Systems?

Shreya Shankar and Aditya G. Parameswaran
UC Berkeley
{shreyashankar, adityagp }@berkeley.edu

Abstract

Large language models (LLMs) are now widely integrated into many database management
systems. Users can now define relational operators in natural language and query unstructured data
at scale, with the database using LLMs under the hood. Our community has devised many techniques
to make such LLM-powered queries cheaper and more accurate, but all of our work assumes the user
arrives with a well-specified query and ground-truth labels (or a labeling function). Through building
and deploying DocETL, an open-source LLM-powered data analysis system, and DocWrangler, an
IDE on top of it, we found that this assumption rarely holds. Drawing on 1,173 queries from an
8-month deployment and a long-term collaboration with public defenders on the California Racial
Justice Act, we examine how users actually use LLM-powered data systems: how they struggle to
specify and validate queries, how they iterate extensively to converge on bespoke operators specific
to their documents and domains, and what these patterns imply for the systems and benchmarks
our community should be building.

1 Introduction

Large language models (LLMs) have upended data management. For the first time, users can query
unstructured data like long-form documents and images right inside their databases, at scale and in
genuinely complex ways. Many major data systems now let users define relational operators (e.g.,
filter, map, join) in natural language and have the database invoke LLMs to execute them. For
example, Snowflake Cortex exposes operators like AT_FILTER, AI_CLASSIFY, AI_COMPLETE, AI_JOIN,
and AI_AGG |1, 2|; BigQuery offers AT .GENERATE_TABLE and ML.GENERATE_TEXT [3]; Google AlloyDB
provides a similar suite [1]. We will refer to the interface as “AI-X"—e.g., AI-SQL, AI-MapReduce,
Al-Pandas—from hereon out.

The broad goal of AI-X is to let users simply specify what they want in natural language, declaratively,
and leave all choices about how to execute the query to the database. For example, suppose a user has
a table of customer reviews, with schema reviews (id, review_txt), and wants to find the reviews
from upset customers. An AI-SQL query for this might look like SELECT * FROM reviews WHERE
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Summary

Unstructured & LLM-powered data systems: a new subfield.
New usability challenges for data systems; in
Comprehending the documents
Specifying intent in natural language prompts
And ensuring that LLMs are generalizing to all documents.

What's next? I'm starting a new lab and hiring! We will build
open-source data systems & interfaces for human-Al
collaboration.
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