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Problem: People spend too much time on tedious workflows
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92% 3 hrs/day

of jobs require spent on repetitive tasks
digital skills unrelated to core job



Solution: Business Process Management (BPM)

BPM is a systematic approach to make organizations more efficient by measuring and optimizing workflows.
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Prior work focuses on only one aspect of BPM -- automation
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60%

of a typical BPM

project is spent

simply defining
il the workflow



> PriorWork ____J
Prior work focuses on only one aspect of BPM -- automation

Benchmark Workflows Evaluation Human Demonstrations
} #Tasks #Envs EnvType Auto Doc KT Imp Action Video SOP Ranking Demos/Task

AITW 30,378 357 M 4 - - - 4 v - - 239
Mind2Web 2,350 137 A\ 4 - - — 4 4 — - 1

MoTIF 6,100 125 M - - - - 4 4 - - 0.77

WebArena 812 4 W 4 - - - v v - - 0.22
OmniAct 9,802 65 D+W 4 - - - 4 - - - 1

WebShop 12,087 1 w 4 - - - 4 - - - 0.13
VWA 910 3 w 4 - - - - - - - 0
WorkArena 23,150 5 W 4 - - - - - - - 0
WebLINX 2,337 155 w 4 - - - v v - - 1
OSWorld 369 13 D+W 4 - - - v - - 1

Evaluations ignore rest of BPM process Data does not support BPM tasks



Our work fills these gaps in the agentic workflow literature!

Benchmark Workflows Evaluation Human Demonstrations
‘ # Tasks  #Envs  Env Type Auto Imp Action Video SOP Ranking Demos/Task

AITW 30,378 357 M (74 - v 4 % P
Mind2Web 2,350 137 \\ v — v (4 1

MOoTIF 6,100 125 M - - v 4 0.77

WebArena 812 4 W 4 - 4 4 0.22
OmniAct 9,802 65 D+W v - v - 1

WebShop 12,087 1 \\ v - v - 0.13
VWA 910 3 A\ v - - - 0
WorkArena 23,150 5 \WY% (74 — - - 0
WebLINX 2,337 155 \\ v - v v 1
OSWorld 369 13 D+W v - v 4 1
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Benchmark

WONDERBREAD is a benchmark and dataset for studying
the workflow understanding capabilities of models
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@ Dataset

e 2,928 demonstrations
e 598 workflows

e 162 rankings

e 4 websites

. “X": 240, Steps
T = w— “Y": 503, 1. Click X
“width™: 600, 2. Type Y
! + hhhhhhh "1 1200, + 3. Scroll
“type”: “click”,
“action”: ... 10. Done

Screen Recording Action Trace SOP




Benchmark

WONDERBREAD is a benchmark and dataset for studying
the workflow understanding capabilities of models

Dataset @ Benchmark Tasks

Steps
1.Click X
e 2,928 demonstrations ( . {:-f1 }) L
e 598 workflows - y b 10.Done
e 162 rankings
e 4 websites

Knowledge Transfer

1.Click X Multimodal or
2.Type Y FM
: B s
Demo 3: | Intent: “Find and report details of X" | 10:hone
. “X": 240, Steps
= “Y”: 503, 1. Click X
“width": 600, 2. Type Y SHpEGNament
+ "helgl:\t": 120‘0. + 3. Scroll 1 ci::isx 1
4 :typfe :"l‘.cllck ; Steps 2 :Type Y
action” ... 10. Done 1.Click X Wilimedal & eniai or 2
- . 2.Type Y g
Screen Recording Action Trace SOP 3.scroll EM 10.Done 3
SOPs Gold SOP Ranking



Dataset

2,928 demonstrations

598 workflows
162 rankings

4 websites

Demo 3: | Intent: “Find and report details of X" |

+

Screen Recording

Action Trace

“X": 240,
22503,
“width": 600,
“height”: 1200,
“type”: “click”,
“action”: ...

+

1.
2.
3.

Steps
Click X
Type Y
Scroll

10. Done

SOP

Benchmark

WONDERBREAD is a benchmark and dataset for studying
the workflow understanding capabilities of models
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Benchmark Tasks
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Benchmark

Each demonstration contains a full screen recording, extracted key
frames, an action log, and a Standard Operation Procedure (SOP)



Each demonstration contains a full screen recording, extracted key
frames, an action log, and a Standard Operation Procedure (SOP)

Recording - = = Lo — - — . ‘I = - - =
(.mp#4 file)
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Each demonstration contains a full screen recording, extracted key
frames, an action log, and a Standard Operation Procedure (SOP)
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Each demonstration contains a full screen recording, extracted key
frames, an action log, and a Standard Operation Procedure (SOP

Recording
(.mp#4 file)

Key Frames
(.png files)

Action Trace
(.json file)

A
N
. ==
{ { { {
X “state”, “type”: "action”, “type”: “state”, “action”, 2
“data”: { “data”:
1 , it B 1 “id*: 2, id" : 3, "id": 4,
"secs_from_start”: 4.67442, “secs_from_start”: 4.67442, "secs_from_start": 7.839611, "secs_from_start”: 7.839611, “secs_from_start”: 10.135156,
"url”: “type": “mouseup”, "url": "type": "mouseup”, “url":
" /admin/admin/dashboard/" XA "/admin/reports/report_sales/bestsel 17 8 “/admin/reports/report_sales/bestsel
“tab": “Dashboard / Magento “y": 597, lers/", y": 557, lers/”,
Admin”, "element_attributes”: { “tab": "Bestsellers Report / "element_attributes": { "tab": "Bestsellers Report / .ee
“html": “<html><body>...</html>" “x": 62, Products / Reports / Magento Admin", “x": 708, Products / Reports / Magento Admin”,
i "y": 487, "html": “<html><body>...</html>" 1 447, “html”: “"<html><body>...</html>"
} “text” : "Reports”, i “text”: "Bestsellers”, i
} : ¥ v }
+ } }

}

}
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Each demonstration contains a full screen recording, extracted key
frames, an action log, and a Standard Operation Procedure (SOP

Recording - = = L — - — o — — |
. con
(.mp4 file)
A NS A
G f N/ N\
. - - !
= I
Key Frames
(-png files) =
{ { { { {
“type”: “state”, “type”: "action”, “type”: “state”, “type”: “"action”, “type": “state”,
“data”: { “data”: { “data”: { “data": { "data": {
24d: 0, LA *4di2; 24d% <9, CEVEEEr S
"secs_from_start”: 4.67442, “secs_from_start”: 4.67442, "secs_from_start”: 7.839611, “secs_from_start”: 7.839611, “secs_from_start”: 10.135156,
“url": “type": “mouseup”, “url": “type": "mouseup”, b TR Gt
" Jadmin/admin/dashboard/" ayeagn, " Jadmin/reports/report_sales/bestsel 7, */admin/reports/report_sales/bestsel
N “tab": “Dashboard / Magento “y": 597, lers/", 557, lers/”,
Action Trace Admin”, “element_attributes”: { "tab": "Bestsellers Report / "element_attributes": { "tab": "Bestsellers Report / e
o . “html": “<html><body>...</html>" “x": 62, Products / Reports / Magento Admin", 708, Products / Reports / Magento Admin”,
(.json file) ' “y*: 487, “htnl”: “<htnl><body>...</htnl>" y : “html”: "<htnl><body>...</html>"
} “text” : "Reports”, i “text”: "Bestsellers”, f
} 1 ¥ i }
} } } }
} }
} }
SOP 1. Click the "Reports" button on the left to open the menu. 2. Click on "Bestsellers", which is located under the "Products” section. 3. Click on the arrow to the right of
N the "Period" filter to open the b
(.txt file) dropdown.
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Task Group 1: Automatically documenting workflows

SOP Generation

Input Output Evaluation

> Steps
= 1.click X
Multimodal 2.Type Y
“X": 240, M 3.Scroll
¥’:503,
“type"”: “click” 10.Done

“action”....

Video + Trace New SOP -

Steps
L Pairwise
-Type
3.Scroll Prec/Recall
10.Done
Gold SOP
Demo Segmentation
Input Output Evaluation
]
See paper for [2] EH o> H =) I
- Predicted Grout ruth V-Measure

Segmentation  Segmentation




Task Group 1: Automatically documenting workflows

SOP Generation

Input

>

“X": 240,
“¥*:503,
“type"”: “click”
“action”....

Video + Trace

Multimodal
FM

Output

Steps
1.Click X

2.Type Y
3.Scroll

10.Done

New SOP

Steps
1.Click X
2.Type Y

Demo Segmentation

Input

Concatenated
Demo Videos

Output

3.Scroll

10.Done

Gold SOP

Predicted Ground Truth V-Measure
Segmentation  Segmentation

]

Evaluation

]
See paper for % Bﬁ \nd D =) ﬁ

Evaluation

Pairwise
Prec/Recall

Recall

. -
o
0.8
AA
0.7 1
[ ]
0.6
0.5 A
0.4
X
0.4 0.5 0.6 0.7 0.8
Precision

XP>oXhroexhre

0.80 precision
0.88 recall

GPT-4 (WD+KF+ACT)

GPT-4 (WD+KF)

GPT-4 (WD)

Gemini Pro 1 (WD+KF+ACT)
Gemini Pro 1 (WD+KF)

Gemini Pro 1 (WD)

Claude 3 Sonnet (WD+KF+ACT)
Claude 3 Sonnet (WD+KF)
Claude 3 Sonnet (WD)
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Task Group 2: Facilitating knowledge transfer

Question Answering
Input Output Evaluation
> = A: —
r o240, 3___ Multimodal : -_j Soundness
sz | 1vsos, — FM e :
= ::typg": :cntk". g
il Response £l oa
Demo Question 2
L ¢
A:—
- Compactness
bt Criteria
> - Scoring
Reference
Demo Validation
Output Evaluati

Input

See pa pe r fo r I;I Completed? ﬂ
e -m or
{m } wird |l See
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Task Group 2: Facilitating knowledge transfer

Answers scored by LLM on a scale of 1 (bad) to 3 (good)...

Question Answering Soungness
== GPT4
Input Output Evaluation _ ‘:E:'a":’m
=—#= Claude3
> = A: —
. 3___ Multimodal :-_? Soundness
= éggg _ FM o Clarity T JCompleteness
= :typg"::click", §
i Response kS
Demo Question g
L 4
A:—
- Compactness
bt Criteria
o —_ Scoring Compactness
Reference .
Example questions
Demo Validation ° “Explain what t{'le mqst common failure modes might be for
! a user performing this task.”
Input Output Evaluation
° “Here are two demonstrations, one of which is more efficient

than the other. Please describe ways to improve the less

|
See paper for [ ] I Complots?
ﬂ{ } . ﬂ optimal workflow.”

" orr ° “What is the purpose of doing this workflow?”
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Task Group 3: Ranking and improving processes

SOP Ranking

Input Output Evaluation
1|0
Steps - 20]
1 i, Multimodal 3(0J
2.Type Y FM 40 T
3.Scroll 5 D I:l D
10.Done Predicted [:] D
Ranking _|
Reference SOPs - D D
110 oo
2 E O
3
Ao H Kenda.|l
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Ranking _|
SOP Improvement
Input Output Evaluation
g lterative
A5 yE
See paper for { ******* } %_E
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L=
=
=

aaaaaaaaaaa
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> Results
Task Group 3: Ranking and improving processes

SOP Ranking
Input Output Evaluation
18 |
ziiy;k Mitirodal g § £ . Model Spearman p Kendall 7
e | Prodcied a0 GPT-4 0.07£0.58  0.06 +0.49
Reference SOPs 2 > % % Claude3 Sonnet 0.06 £0.59 0.03 £0.50
) |8 00 Gemini Pro 1 0.03+0.58  0.03+0.49
8+ e
Reference
Ranking _|

See paper for |
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Conclusion

Future Work + Next Steps

There are many opportunities for future work!

Data Collection
e Increasing task diversity + sourcing from real-world enterprise applications
e Automated annotation of screen recordings
Model Training
e Fine-tuning Al agents on our dataset of 3k high-quality human demonstrations
e Improving human-model alignment of workflow preference
Inference

e Enhancing model self-validation to unlock self-improvement



Conclusion

Thank you!
@9 WONDERBREAD

E € Website: https://wonderbread.stanford.edu
Paper: https://arxiv.org/abs/2406.13264
1 Dataset: https://zenodo.org/records/12671568

= Code: https://github.com/HazyResearch/wonderbread
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