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Data Systems

You've heard of them: e.qg., Postgres, MySQL, Spark, Power Bl, Tableau
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What's Next?

" Structured data

= k2

Unstructured data

| € Can’tuse SQL to
| query this type of
data

Building Effective Unstructured Data Systems. Shreya Shankar.



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!
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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



Why Care About LLM-Powered Data Processing?

+ Real and high-stakes ﬁ Share of cs.DB Papers in
deployments: e.g., journalists, FHH-Powered Data Processing
public defenders, climate 3nh j;
scientists

+ Industry adoption: Snowflake, | wed °"

BigQuery, Databricks ™

4+ Growing research community B
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LLM-Powered Unstructured Data Systems

Help the user ask the
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| .
Structured data § TOd ay ’S Ta I k

1. DocETL: an unstructured data system that | built

l

) 2. Inner loop (query optimization)

+ What is the space of query plans?
+ How to search the plan space?

3. Outer loop (iterating on queries)

+ How should users author queries?
+ How can users validate results at scale?

4. Where do we go from here?

Building Effective Unstructured Data Systems. Shreya Shankar.
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Grounding Example: Public Defenders

Data: bulk discovery dumps, spanning multiple
defendants and cases

Queries: hundreds per defendant

Types of operations in queries:
4+ Extract bias, language, and facts from each case

+ Synthesize summaries and reports
+ Compare across similar cases

Naive cost: >$1000/defendant with GPT-5.2
Goal: high accuracy, low cost

cAL\ MATTERS

Politics Immigration Housing Education Economy Environmen t CaliforniaVoices Digital Democra

JUSTICE

California lets defendants challenge
racism in court. Few have succeeded

. 4 NN
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Illustrat on by Beck Derasse for CalMatters
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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

Building Effective Unstructured Data Systems. Shreya Shankar.



DocETL Operators

4 common operators: map,
reduce, filter, and join.

4+ Only a subset of DocETL operators. type: reduce
+ Declarative & natural language; reduce_key: name
inspired by relational operators prompt: “Summarize the common implicit

biases shown by this judge across all
their trial transcripts”
output:
schema:
common_biases: str

New challenges:

+ Users may not be able to say
precisely what they want

+ Correctness must be evaluated
empirically (using samples)!

Building Effective Unstructured Data Systems. Shreya Shankar.
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Structured data 4

)5

(Tables & SQL)

R
Unstructured data

\ /

2.

Today's Talk

Inner loop (query optimization)

+ What is the space of query plans?
+ How to search the plan space?

Building Effective Unstructured Data Systems. Shreya Shankar.
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Roadmap: Query Optimization

Required for declarative data systems!
Given a query (“what”), find a good execution plan (“how”).

1. Plan Space 2. Search
What are the different ways to How do we estimate plan costs
execute this query? and find the best plan?
+ Background: DP/memo-based
| search
+ Background: rewrite rules + Simpler setting: Task Cascades
+ Our rewrite directives + A more general setting: MCTS-

4+ Our new operators based search

14



Background: Rewrite Rules

Rewrite rules enumerate equivalent query plans.
Some are algebraic; some implementation-
based:

4+ Projection or filter pushdown; e.g.,

SELECT * FROM orders JOIN customers
ON orders.cid = customers.1id
WHERE orderstatus = 'pending'

7(A X B) — m,(x,(A) X 7.(B)) O 6,(f(A)) = f(5,(A))

Oorderst atus='pending’

D<](:id=id

[Scan(orders)} [Scan(customers)j

15



Background: Rewrite Rules

Rewrite rules enumerate equivalent query plans.
Some are algebraic; some implementation-
based:

4+ Projection or filter pushdown; e.g.,

SELECT * FROM orders JOIN customers
ON orders.cid = customers.1id
WHERE orderstatus = 'pending'

(A X B) = n(7(A) X 7(B)) OF 0,(f(A)) = f(0,(A)) Meia=1a

+ Choosing algorithms; e.qg.,
A X B —- HashdJoin(A, B)

Gordersta,tusz’pending’

[Scan(orders)} [Scan(customers)j
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Background: Rewrite Rules

Rewrite rules enumerate equivalent query plans.

Some are algebraic; some implementation- LECT % EROM ordere 10N cuctamare
based: e et S 19
4+ Projection or filter pushdown; e.g., - g
(A X B) = n(m,(A) X 7(B)) OF 0,(f(A)) = f(6,(A)) HashJoincsams
+ Choosing algorithms; e.qg., /
A X B —- HashdJoin(A, B) Corderstatuspending

Applying to DocETL: same algebraic rules; new NL

operator implementations (e.g., vary LLMs, [Scan(orders)} [Scan(customers)j
prompting strategies, context reduction).

Building Effective Unstructured Data Systems. Shreya Shankar.



Rewrite Rules Don't Work Well

100% .
c :
,g ' Need a plan here!
S 75% | A :
QQ | ¥ |keccccaa Q- a- e ===
a A 0 : Target accuraty
X ’
50% - A :
o - :
S A L ®
® _
= 25%- .
4] :
O :
e 0% ' Budget limit
0 I T T T T T T
1000500 100x 50x 10x 5x 1x

Relative Cost (log scale)

OpenAl: gpt-5-nano® gpt-4o0-mini ® gpt-4.1 ® gpt-5.2-pro
Gemini: © Gemini 2.0 Flash @ Gemini 3 Flash ® Gemini 3 Pro

Strategy: m RAG @ Naive A Ensemble
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Can We Solve the Problem?

LLM accuracy depends on task & data: i
+ Document length 1000s of docs
+ # facts relevant for the answer in each document ———- | Eachdocis1000s
|4| === | ofpageslong

type:. map

prompt*: “Find all
statements made by the
judge 1indicating i1mplicit
bias. Explain why.”

*Prompt very simplified, for space constraints.

Building Effective Unstructured Data Systems. Shreya Shankar. 19



Can We Solve the Problem?

LLM accuracy depends on task & data:
+ Document length

+ # facts relevant for the answer in each document

Insight: Decomposition could improve cost &
accuracy.

type:. map

prompt*: “Find all
statements made by the
judge 1indicating i1mplicit
bias. Explain why.”

*Prompt very simplified, for space constraints.
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Can We Solve the Problem?

LLM accuracy depends on task & data: “"‘"-’-‘—“-—"‘f"--“*:..l %
+ Document length T T T e
+ # facts relevant for the answer in each document L el

Insight: Decomposition could improve cost & ¢
accuracy.

type:. map

prompt*: “Find all
statements made by the
judge 1indicating i1mplicit
bias. Explain why.”

*Prompt very simplified, for space constraints.

Building Effective Unstructured Data Systems. Shreya Shankar.
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Can We Solve the Problem?

LLM accuracy depends on task & data:
+ Document length
4+ # facts relevant for the answer in each document

Insight: Decomposition could improve cost &
accuracy.

type:. map
prompt*: “find racial slurs”

'

type:. map
prompt*: “find stereotyping”

*Prompt very simplified, for space constraints.
22
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Can We Solve the Problem?

LLM accuracy depends on task & data:

+ Document length
+ # facts relevant for the answer in each document

Insight: Decomposition could improve cost &
accuracy.

Can we apply decomposition via rewrite rules
during query optimization?

type:. map
prompt*: “find racial slurs”

'

type:. map
prompt*: “find stereotyping”

*Prompt very simplified, for space constraints.
23
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Our Solution: Rewrite Directives, not Rules

DocETL: Agentic Query Rewriting and Evaluation for Complex Document Processing. Shankar et al. VLDB '25.

Rewrite directives formalize semantic rewrites in the query optimizer.
+ They generate new operators to better match LLM capabillities
4+ Instantiation requires reasoning about the data and task

Example: 7,(D) = y;, ,(z,(Spli f; (D)))) for data decomposition

Some challenges:
+ Need other (nhon-relational) operators
+ Open-ended instantiation space; instantiated by LLM agents

+ Many instantiations might be bad!

24



Data Decomposition as a Rewrite Directive

map(“extract all

indicating implicit bias”)

statements

Bad recall!

Legend

1500 words/chunk et

map("extract all statements of
implicit bias from this chunk”)

Chunk

Reduce

Chunk

Chunk

Smaller chunk = better recall—

reduce(“combine and
deduplicate all these

1nto one list”)

statements of i1mplicit bias

Building Effective Unstructured Data Systems. Shreya Shankar.
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Prompt Decomposition as a Rewrite Directive
Legend

map("Extract all statements of implicit bias.
Implicit bias can include: racially charged

N\ Rl statements, having different expectations for the
m person, gender bias, changing how one speaks..”) m

Bad at recalling all different types of bias!

m|m .
-

map(“Extract racially
| charged statements.”)

map(“Comb1ine or deduplicate all
of the previously extracted
statements of implicit bias.)

map(“Find statements that map(“Is the judge talking ‘down’ to the
might exhibit gender bias.”) defendant; e.g., ‘you people’?”)

Building Effective Unstructured Data Systems. Shreya Shankar. 26



New Operators for DocETL

Rewrite directives require new operators:
+ Split

+ Gather

+ Resolve

+ CodeOp
+ Sample

27



Rewrite directives require new operators:

New Operators for DocETL

+ Split After split, gather augments each chunk with relevant context.
+ Gather Chall . e Gather Conf
xample Gather Configs
+ Resolve allenge & gs
4 CodeOp Chunk 1 LJ Previous/Next  Transformed ' Document
® Officer J. Smith... Chunks Content Metadata
+ Sample

See Figure 2 on the

Chunk 2 next page for...
He then proceeded to...

& [Fig 2] Architecture
Who iS "he"? diagram...
Need next chunk for

What happened before'? referenced context

Previous 200 pages:
"Suspect was last
seen in LA..

"He boarded a train
to..."

Summary of a long prefix

1. Contract Terms
1.1 Licensing
11.2 Usage Rights

The licensee shall...

Section hierarchy context

28



New Operators for DocETL

Rewrite directives require new operators:

+ Split

+ Gather
+ Resolve
+ CodeOp
+ Sample

(

-
type: map

prompt: “Determine the name
of the judge 1in this trial”

-

type: reduce

reduce_key: “judge”

prompt: “Summarize the common implicit
biases shown by this judge across all

output: E their trial transcripts”
schema: output:
judge: str schema:
- / common_b1iases: str
\ _J
Challenge .
€ judge: "X. e i b i
Document 1 /. Quinnsworth” e judges won't be in

Judge X. Quinnsworth...

the same group!

Document 2 / judge: "Xander Resolve performs
Quinnsworth”  entity resolution.

Judge Xander Quinnsworth was...

29



Rewrite Directives in DocETL

Extensible library of 15 operators and 31 directives across 5 categories
4+ Fusion & Reordering

4+ Code Synthesis

+ Data Decomposition

4+ Projection Synthesis

+ From LLM research
* e.g., prompt optimization; self-refinement

30



Roadmap: Query Optimization

Required for declarative data systems!
Given a query (“what”), find a good execution plan (“how”).

1. Plan Space 2. Search
What are the different ways to How do we estimate plan costs
execute this query? and find the best plan?
+ Background: DP/memo-based
search
+ Background: rewrite rules + Simpler setting: Task Cascades
4+ Our rewrite directives + A more general setting: MCTS-

+ Our new operators based search

31



Background: Search

Traditional (e.g., Cascades)

Unstructured (what's new?)

+ Single objective (latency) + find
best plan @&

+ Assumes optimal substructure,
SO accelerated search via
memoization &

+ Multi-objective (price, accuracy) +
find Pareto frontier @&

+ No optimal substructure @

32



Key Insight: No Optimal Substructure

Even in the simplest case of only varying LLMs...

map(“Extract statements
indicating bias”)

reduce(“Summarize the common
types of bias exhibited”)

~

—

LLM behavior doesn't cleanly
compose across operators!

Building Effective Unstructured Data Systems. Shreya Shankar.
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Revisiting Search

Task Cascades for Efficient Unstructured Data Processing. Shankar, Zeighami, Parameswaran. SIGMOD ‘26.

Simpler problem: reduce cost for a single map or filter operator

Approach: search over cost-reducing rewrites, maintaining target accuracy
(e.g., 90%) w.r.t. original

1
— 1
—
pp—
— ——
. T S R,
e et
e vrenge s e s e oo
e St Rt
o i
S T NP RE——
SIS TS TR I
j;“_:;~ o
’_ bl —xr oy

q
4

filter(“Does the judge make racially
biased remarks at sentencing?”)

Input: full document text

Building Effective Unstructured Data Systems. Shreya Shankar.
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Revisiting Search

Task Cascades for Efficient Unstructured Data Processing. Shankar, Zeighami, Parameswaran. SIGMOD ‘26.

Simpler problem: reduce cost for a single map or filter operator

Approach: search over cost-reducing rewrites, maintaining target accuracy
(e.g., 90%) w.r.t. original

Cost-Reducing T
Rewrites = '
+ Smaller U] ' .
document - .
portion filter(“Does the judge make racially

biased remarks at sentencing?”)

Input: top-k chunks in document text

Building Effective Unstructured Data Systems. Shreya Shankar.




Revisiting Search

Task Cascades for Efficient Unstructured Data Processing. Shankar, Zeighami, Parameswaran. SIGMOD ‘26.

Simpler problem: reduce cost for a single map or filter operator

Approach: search over cost-reducing rewrites, maintaining target accuracy
(e.g., 90%) w.r.t. original

s B
Cost-Reducing .
+ Smaller
document ‘
portion filter(“Does the judge make racially
+ Cheaper model biased remarks at sentencing?”)
Input: top-k chunks in document text
_ y

Building Effective Unstructured Data Systems. Shreya Shankar.



Revisiting Search

Task Cascades for Efficient Unstructured Data Processing. Shankar, Zeighami, Parameswaran. SIGMOD ‘26.

Simpler problem: reduce cost for a single map or filter operator

Approach: search over cost-reducing rewrites, maintaining target accuracy

(e.g., 90%) w.r.t. original

~

—

Cost-Reducing
Rewrites

+ Smaller
document
portion

4+ Cheaper model

+ Simpler
operation

~

1
] 1
owmmy
T —
- :_-.,ﬁ!,.'-.,, e
Pt Tt et
ST e
s v -
AT o o P Vs bannt 0
St =
- ] e

]

Y4
Y

filter(“Does the transcript contain a sentencing hearing?”)

Input: top-k chunks in document text

Building Effective Unstructured Data Systems. Shreya Shankar.
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Revisiting Search

Task Cascades for Efficient Unstructured Data Processing. Shankar, Zeighami, Parameswaran. SIGMOD ‘26.

Simpler problem: reduce cost for a single map or filter operator

Approach: search over cost-reducing rewrites, maintaining target accuracy
(e.g., 90%) w.r.t. original

~

—

Cost-Reducing
Rewrites

+ Smaller
document
portion

4+ Cheaper model

+ Simpler
operation

~

filter(“Does the transcript contain a sentencing hearing?”)
Input: top-k chunks in document text

__II ‘

Exitif LLM
confidently
says no

Building Effective Unstructured Data Systems. Shreya Shankar.

e il
Otherwise :

q
4
|}

filter(“Does the judge make racially
biased remarks at sentencing?”)

Input: full document text
38




Revisiting Search: A Task Cascade

Task Cascades for Efficient Unstructured Data Processing. Shankar, Zeighami, Parameswaran. SIGMOD ‘26.

Simpler problem: reduce cost for a single map or filter operator

Approach: search over cost-reducing rewrites, maintaining target accuracy
(e.g., 90%) w.r.t. original

Cos;eljveric’lct;cs:lng O, (top-k(x), gpt-mint, 7)

+ Smaller M= l\
document ‘: e —bm
portion otherwise |

4+ Cheaper model _ a

+ S|mple.r Exit if gpt-mini’'s “no” @(X, gpt)
operation

confidence > ©

Building Effective Unstructured Data Systems. Shreya Shankar.



Revisiting Search: A Task Cascade

Task Cascades for Efficient Unstructured Data Processing. Shankar, Zeighami, Parameswaran. SIGMOD ‘26.

Simpler problem: reduce cost for a single map or filter operator

Approach: search over cost-reducing rewrites, maintaining target accuracy
(e.g., 90%) w.r.t. original

Cost-Reducing
Rewrites
+ Smaller
document
portion
4+ Cheaper model Documents

+ Simpler (x) © +
operation (x, gpt)

Exit

él(top'k(x)i gpt'mi“i; Tl)

Building Effective Unstructured Data Systems. Shreya Shankar.



Revisiting Search: A Task Cascade

Task Cascades for Efficient Unstructured Data Processing. Shankar, Zeighami, Parameswaran. SIGMOD ‘26.

Simpler problem: reduce cost for a single map or filter operator

Approach: search over cost-reducing rewrites, maintaining target accuracy
(e.g., 90%) w.r.t. original

Cost-Reducing
Rewrites
+ Smaller
document Exit

portion A
X t
4+ Cheaper model Documents 02(x, gpt, T2)

+ Simpler (x)
operation

Exit

él(top'k(x)i gpt'mini; Tl)

] O(x, gpt)

Building Effective Unstructured Data Systems. Shreya Shankar.



Revisiting Search: A Task Cascade

Task Cascades for Efficient Unstructured Data Processing. Shankar, Zeighami, Parameswaran. SIGMOD ‘26.

Simpler problem: reduce cost for a single map or filter operator

Approach: search over cost-reducing rewrites, maintaining target accuracy
(e.g., 90%) w.r.t. original

Cost-Reducing

Rewrites » Exit
top-k(x), t-mini,
+ Smaller O1(top-kix) 9p Ta)
document Exit
portion 9 Exit
+ Cheaper model Documents O2(X, gpt,ATz) ..
+ Simpler (x) @3(top-k(x), gpt-mini, T3)
operation x = O(X, gpt)

Building Effective Unstructured Data Systems. Shreya Shankar. 42



Revisiting Search: A Task Cascade

Task Cascades for Efficient Unstructured Data Processing. Shankar, Zeighami, Parameswaran. SIGMOD ‘26.

Components of a Task i Exit
. . @1 (top-k(x), gpt-mini, T31)
4+ Operation (i.e., prompt)

Exit

+ ‘ - i

Document portion Socumente 6a(x, gpt, T2) Exit
+ Model (x) O3(top-k(x), gpt-mini, T3)
+ Confidence threshold(s) 7 I [ = O(x, gpt)

Cost model: pay per token; 50—90% less for a cached token

Multiple challenges in constructing a min-cost cascade:

+ How to generate the tasks

THEOREM 3.1. Constructing an optimal task cascade is NP-HARD.

+ How to select/order tasks for a cascade
+ How to set 7 to guarantee accuracy by construction

Building Effective Unstructured Data Systems. Shreya Shankar.
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Results:
% 86 % cheaper than original operator (at 90%

target acc).

* 49% cheaper than baselines without rewrite
directives (i.e., only changing the model).




Revisiting Search

Multi-Objective Agentic Rewrites for Unstructured Data Processing. Wei* Shankar* et al. VLDB ’'26.

What about searching for low-cost and high-accuracy plans?

Our approach (won't go in detail):

+ MCTS-style search (hode = plan; edge = rewrite)

+ UCB selects which nodes to rewrite, based on sample accuracies &
costs

+ LLM agents instantiate rewrite directives

Ground truth: user-labeled samples and user-defined accuracy function

45



DocETL Outperforms Baselines

Baselines s A

| LOTUS | PZ SA
+ LOTUS? and Palimpzest (PZ)2: Open-
source systems. No rewrite directives. | Accuracy | a4y 11 97% |1 104x

Gain
+ Simple Agent (SA): GPT-5 agent with
the DO.CETL docCsS + engine as “tools’; S:Vc;::ts 51%  -46% -56%
tries pipelines until context exhausted. J
No search algorithm.

Can use 11 models (8 GPT; 3 Gemini). Across 6 workloads:

+ We get 1.27-3.1x higher accuracy!
'Patel et al. Semantic Operators and Their Optimization: Enabling LLM-Based Data
Processing with Accuracy Guarantees in LOTUS. VLDB 2025. * W e g et 46_56 O/O I ower co Stl

2| ju et al. Palimpzest: Optimizing Al-Powered Analytics with Declarative Query
Processing. CIDR 2025. and Russo et al. ABACUS: A Cost-Based Optimizer for
Semantic Operator Systems. VLDB 2026.




DocETL Finds Nontrivial Plans

2.3X more operators than
baseline plans

indicators = |
'(71)diagnos[ie]d?’,
'(71)treated|treatment’,

(
(
'
(
(

O different rewrite directives
across top-accuracy plans

cause[ds]?|caused by|due to',

)

Jprescribed|prescription’,

)

) laboratory|labs?|test|exam|finding'

71
(7
71

55% Of tOp—5 planS inCIUde 1dx, sentence i1n enumerate(sentences):
agent—synthesized code for pattern in error_indicators:

1f re.search(pattern, sentence):
relevant indices.add( i1dx)

+ Medical example: ~75% IeSS # Include *1 sentence for context
extend context( itdx)
COnteXt, Saime accuracy

Building Effective Unstructured Data Systems. Shreya Shankar.
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| §

Structured data 4

)5

l

Unstructured data

2.

Today's Talk

Inner loop (query optimization)

+ What is the space of query plans?
+ How to search the plan space?

| semantically equivalent

Building Effective Unstructured Data Systems. Shreya Shankar.

| Insight: must explore |

| plans (rewrite directives) |
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Structured data 4
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(Tables & SQL)

R
Unstructured data

\ /

Today's Talk

3. Outer loop (iterating on queries)

+ How should users author queries?
+ How can users validate results at scale?

Building Effective Unstructured Data Systems. Shreya Shankar.
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Motivation: Outer Loop

Users struggle to write good queries!

-

- ~ type: reduce
type: map reduce_key: “judge”
prompt: “Determine the name prompt: “Summarize the common implicit
of the judge 1in this trial” : biases shown by this judge across all
output: their trial transcripts”
schema: output:
\ judge: str ) schema:

common_b1iases: str

Research question: What tools do users need to effectively steer LLM-
powered unstructured data analysis?



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 ] Flles = Output (1 Daaset

KE . rues

1.
2.

3.

2]

DW_Analysis >

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

& raw.json

0 NOTES

=

Tip: Click .7 in gny output column

to leave not2s on outpus

Note: Notes are only usad when
clickng %
vperalion prompls

[ Seearch... ]

mprove Prompt, not in

Y

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

AN

A Output Schema (i)

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

> Availakle Kays

> Dataset Statistics

Woard Count Distribution

Documents
[ ][ . 87 247
medications list . J o
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
] @ | 714
I 7 gt 17 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 0litams awg: 3 13 Items St Deviztion
—.-...-__ - 465 &
- _-—.— AN
lb\
1356 450 7Y 10 13 10 ¢ 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) 4 | 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

= 4 AL b | L] 4 | 1 = =

Building Effective Unstructured Data Systems. Shreya Shankar.




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...l talked to people!
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 (/D
\ \ in the DSL P/ﬂn
\ O00 |00

Gulf of
Comprehension

LLM PIPELINE

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

Building Effective Unstructured 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

Building Effective Unstructured 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 > Use < - arrow keys to navigate [ Split View \’ x
(2 lasix egge < 11 >
40 milligrams...

21 congestive heart failure , um , 1 wan na continue you on your current

me:ll medications . but i 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 kno
Type Distinct Current Range a day . and have you continue to watch your , vour dirt - nkav ? Inatient] nkav
array Values 2 items 0-13

78 (87

Q Search in cell...

( A Array (2 items)

1: "lasix"

0: "lisinopril”

>8

[doctor] i also wan na repeat another echocar2 O m | I I |g ra m S

. [doctor] hey , dragon , order an echocardiog. ... . .. cvvt c v wSZe..
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
e

Add Notes

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

What do you think about this output?

@® Category : ] Add Note

Building Effective Unstructured 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

Building Effective Unstructured Data Systems. Shreya Shankar. 58



In-Situ Notetaking to Comprehend Data Better

Ta S k medications ® < Row 2 of 87 > Use ¢ - arrow keys to navigate [ Split View ] X
11 Other Keys v Expand
Extract all ©

67/t
from each "
transcri pt” ; : q Searchincell.

Type Distinct Current Range

array Values 4 items 0-13

78 | 87

Q Sezarch in cell

< A Array (4 items)

Challenge

Add Notes
e

Your notes will help improve prompts via the #Z Improve Prompt feature in cperation

. ° 0: "Tylenol™ settings
D I SCOve rl n g 1: “"Immunosuppressive medications"
W h at yo u 2: "Synthroid" i don't want over the counte.r medic?tiorjs extracted Iilfg tylenol
3: "Ultram" don't say "Immunosuppressive medications". be specific about the

medication name.

@ Category = Add Note

really want &
the long talil of
LLM behaviors

Building Effective Unstructured Data Systems. Shreya Shankar.



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"
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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 ~ 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 mg/day lake blood pressure
® i want the. . A 1: "Lasix 20 medication.
" mg/day"

[1 Dataset

Building Effective Unstructured Data Systems. Shreya Shankar.

63



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"

Building Effective Unstructured 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

65
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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

Building Effective Unstructured Data Systems. Shreya Shankar.

66



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
& .
> H
> -
] l v

Building Effective Unstructured 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

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

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

\.

Building Effective Unstructured Data Systems. Shreya Shankar.



File Edit Help i) Quick Save () Info D, DocWrangIer icalm-bear-a2d6io0) Cost: $2.93 L Files — Output [ Dataset

~

”

Tip: Right-click files m !@ gpt=4.1 Untitled Map 0 [ v= Show Qutpuls | : % Improve Prompt ‘ | — ] ~

lo view, dowrload or
deale [hem

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

B8 raw.json

~ Qutput Schema ()

[ does_trust koclean SR I

~

[ -+ Add Field

1. Users iterate

PDF URL Key ()

l 2.9. url ar pdi_path ]

2. Users don't r | 4
% E.g., they creat + ek cpuntion 1ys

o = W
* Even When tryl [l NOTES [:

Tip: Click " inany
cutput column to
leave notes on
cutputs

Nate: Notes are only
used when clicking
# Improve Prompt
notin aparation
grompts

Search... ] Y

Building Effective Unstructured Data Systems. Shreya Shankar.



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 u DocWrangler (calm-bear-a2d6io0)

DW_Analysis >

Cost: $3.32 L Files = Output I 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

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

+ 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

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

Building Effective Unstructured 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

INTA MT s zenoti - R AnkiHub
—; 1 | SINGAPORE

OoORACLE [RTAVWUS o synthesia Au;ﬁ}gmA,

@ CinemeXx

CLIRNET  Johnson&Johnson Q@0 o tinybird X SigmaSense

* NG

1

. stearsfieft |
) SARATOGA \ \ ‘ TEE /\ H_EHE scottish
%}'h... - “ l.;: S PRI NGS NY F:‘::‘f:-r‘ onsl ]!{.l" M:? ¥ \-31l"."'—3 ‘LJI ;lll l L.l:' C I S ) . ..= Icr‘llt'enlﬁtgee nce

BB service

@ NG T4

www.chki.net

RALROAD COMMISSION OF TEXAS

Building Effective Unstructured Data Systems. Shreya Shankar.
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Impact: DocETL Community

— ucbepic / docetl Q

(> Code (*) Issues 28 i1 Pull requests ¢

© ¥ v

A system for agentic LLM-powered data process
ETL

¢ docetl.org
5[8 MIT license

v 3.1kstars % 320forks <& 26 watching

¥ 112 Branches

O 15 Tags “\ Activity

® 3 D T A -Powend 3 x > AQH +
. L . )
File () Holp Owick Save @ me DocWrangler
Blog PostLLM
O FILES 2 ¢ | 1P Owervew D Syitem Pompre I D & | AsdDperaten
Context
e L e L e e Al e o o e e e e o
- 3 - th
Please follew thess steps!
ssSummarize Infarmationes: (ordense the ectracted Informatisn fram this sectien into
key points.
N N4. 174 - VA - ” r
2021-04-12-fastai-chapter-6md el t Formatas:
; - = - The final output chould be struciured ar follows
N21-04-25-1s0i-chapler-6-barae-clissifier rrd
ssSection Koy Pointees:
[Susmary of <ey point 1)
{Susmary of <ey point 2]
{Susmary of <ey point 3)
gle Ostputes;
wment Titlers, "Marketl Analys.s 2023"
pte robcy Polrlyes;
Folnl 1 ™Markel grow . h projeciod al 10N YooY, ™
e e « Puint 2; "Cwrrying competitors inclxde Company A ond Cospary 8.
. = POINT 31 "LOYSUmEr oretérences SNITLING TOwa“0f '1"_)‘- 1endly oroducts.™
Y . OUTRUT ~Urtitied Map ( Tabke
The chunk is small encugh where the laksaways &re prety
b Ne csplanatory text is in this phunk s+ the LM his infered y_ Pois

The documren: Se 5 ot NCuded N this se! of key points

P The hey oaints are valid aad they match the Markdown chunk

® The be Y POnts here are unnecolaary andd scmawhat

®) wart Gocumen tith removed from the LLN peompt

2021-34-12 title: "fast ai Chapter €: Class

[asiai-Chapisr- » AN pxample mage from "he image datas

which I think is pretty cool, is

l troducad two morn cassife

asidinaton for when you 4

sy, O when you wand O predny

Using DocWrangler to Process Bleg Posts

o D

o

Contributors 28

LO®

+ 14 contributors

OPOL80-S@9  °

REKShuryz | mocih g0

niga to s you ack | dacwrancler +7
5o @

Daleakely?57 1 iromt oo
laas mandenng anzr msalvemysall dacided i go for razuce 10was mermstng your thoughes process oo map and redy

Y, Q RRply
% ‘.'lluh
. g@ntshal_camer [RE C

Thanks [y out gpes naro for sure, | naad 10 @pernmert wih more modes, Ragarding e fnal mad; te reason | 4
Agregatirg Ao mu Liple doeedmants, 1was summanzing withn a single cocument. But I sure corosotua iy ity

&1 5 Repy

Solvelt + FastHTML: Creating Interactive Search
Applications

AJTHOR PLUBLIS LD
Alay Ke'ly Octorerd, 205k

Displaying enriched docETL data using
solvit/fasthtml

The rzasan ter this praject is | have data that is currently in Excel. i want 1o huild a ront enc wehsite tn display

tha infnrmaitor znd use zdvancsd information retreivahle, The data wzas enriched using CocFTEL which enzbles

vors tn huild 2 s2ries of LM operatansto sxtract and anrich intaramsion from un serructured data, | se2 these
LM apzrations heen ey in pvary nrpanization and beinp able to displzy 2nd maniplate the data s 2 key skill. In

thiscase it is & fictious set of emall data. letsdive inta the cocs

A Building a FastHTML + LanceDB Search App Using Solvelt (Jeremy H... &
Watch _af.sr.

W solvelt » Tsting festhaml jsoe final cut

- wea

Watch on  [E)VouTuba
s sfaxcEEIQiw

imports and setups

imgort lancedb

meort numpy o= np

trom lanredb.pydantic imonrt Lancekndel, Vectar
trom lanredh.enbeddings “npoact get_registry

imenrs 3can
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| §

Structured data 4

)5

l

Unstructured data

Today's Talk

3. Outer loop (iterating on queries)

+ How should users author queries?
+ How can users validate results at scale?

| Insight: build tools |
| around the three gulfs of |
 user-facing challenges _ |

Building Effective Unstructured Data Systems. Shreya Shankar. 77
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4. Where do we go from here?



Today: Cusp of Unstructured Data
Analysis

Help the user ask the

Given a user’s question, — right questions i
get the right answer fast  |@z ooy |
= g —_ 1@ DocWrangler | *: & &%°
220 ?: > O
u DocETL | - - 3= LuoexkDB - 5 EI-
_ ® ° G Chxroma 6>
SA??-‘"(‘Z |'!| ??das Vﬁ’;) ; . -
e B server o LangChain @OpenAl g
Google b o \flake -8 O
@ Big Ouery p ‘1‘5}. S IOW | TUKE c

Building Effective Unstructured Data Systems. Shreya Shankar.
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Tomorrow: Ubiquitous Unstructured
Data Analysis

How is Al changing

?
ns-g Inner Loop o Outer Loop knowledge work
O W
> N -

Given a question, get the Figure out the right
right answer fast question to ask
“Full-stack" in the “Full-lifecycle” for Field studies with
database data-oriented tasks domain experts, new

research methodologies

Building Effective Unstructured Data Systems. Shreya Shankar. 80



Tomorrow: “Full-Stack” in Inner Loop

Lifecycle
Design

Evolution of
knowledge work

Full Stack (immediate; deep)

DocETL
Natural language is
Operators ambiguous
Optimizer Takes a long
- | time
Execution Engine | [/¢9tsLLMasa
J | black box

Documents are

Storage | large and redundant

Building Effective Unstructured Data Systems. Shreya Shankar.

NL + formal
guardrails

RL agents to learn
query rewrites

Open-source LLMs;
custom KV caching

New Iindexes, hew
compression

31



Tomorrow: “Full-Lifecycle” in Outer Loop

Full Stack

Lifecycle Design
(immediate; broad) Query authoring Query execution

Evolution of , o 5 E E : 5 E
nowledge work . DocDiscovery? — DocWrangler — DocETL —>: Doclinsights: :

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

Lifecycle gaps:
4+ Discovery: exploratory tools to help decide what to analyze

+ Insights: Bl (e.g., Polaris/Tableau) & collaboration over
unstructured data

Building Effective Unstructured Data Systems. Shreya Shankar.

82



Summary

Unstructured & LLM-powered data systems: a new subfield.

Figure out the right
question to ask

il

Given a question, get the
right answer fast

Insight: build tools |}
around the three |
| gulfs of user-
| facing challenges |

| Insight: must explore
| semantically equivalent |
| plans (rewrite directives) |

doo 191N &1

doo Jauuj

What's next? Make unstructured data analysis
ubiquitous—by going deeper, broader, and beyond CS.

Building Effective Unstructured Data Systems. Shreya Shankar.
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