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Making a basic Web Ul Agent

-.
* ;_; Task
-y

Fly me to Fighes
Yellowstone
for the next
long weekend

Prompt

» Task Description

« Web Page as text

« Action Space

Execute actions
* Python + Playwright

« Acftion ]
« Action 2
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You can do this by prompting GPT-4

Example prompt (simplified): LLM response:
action

Task: , , , fill('14', 'Encla’)

B tcr"Enola” int the ext feld and press Submit) ks

DOM (Web Page): action

<html>

<body>

:/body>

</html>
Action space:

# Fill out a form field
fill(backend_id: str, value: str)

# Click an element
click(backend_id: str)

Submit

# Move the mouse to a location
mouse_move(x: float, y: float)

Answer Format:
<action>

Your actions
</action>

servicenow. © 2024 ServiceNow, Inc. All Rights Reserved. 3




How do we evaluate web agents?

ube around so that "8" Draw the number n the Select 5 with the spinner and hit | Keep your mouse inside the circle 2ube around so that "4
e side facing the user. cl i

o es using the example on as it moves around. active side facing the user.
the right and press Submit when
finished.

Submit

Enter "Vb8" inio the texi field and | Focus
press Submit.

Submit
Submit Submit

k

Submit
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More realistic benchmarks have been proposed

WebArena: A Realistic Web Environment for
Building Autonomous Agents

1Carm—:‘gils: Mellon University, “Inspired Cognition
“Lead contributors. *Equal contribution.
{shuyanzh fangzhex,gneubig}@cs.cmu.edu

L] Docker Environment == Leaderboard

Self-hosted fully functional web applications

9=

OneStopShop  CMS  reddit GitLab

@ ll/ i ) ; Feedhack G

Toolbox Knowledge resources ‘ . .
Functional

Action

Fur
WebArena Success Fi
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Benchmark Explosion

o MiNIWOB++ (shietal., 2017; Liu et al., 2018) 125 tasks

* WebShop (Yao, Chen et al., 2022) 12 087 tasks But! ‘

....none are specifically design@j

« WebArena (zhou et al., 2023) 812 tasks ,
for enterprise workflows

VisualWebArena (koh et al., 2024) 910 tasks

WebLINX (L et al., 2024) 2 300 tasks

WebCanvas (Pan et al., 2024) 438 tasks

WebVoyager (He et al., 2024) 643 tasks

o AssistantBench (voran et al., 2024) 214 tasks
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An open-source bench

§ |

|

BN Dashboard

Knowledge Base

Q ‘\ f 682 work-rela
!
F

servicen 4 Learn~  Reference~

Your insta
Your instance URE / Bce-now.com 7

Username: admin
Current password:

Keep your new instance active by developing on the instan IggttthpSt

days, it will be reclaimed and released for other dev lp sto

Return to the Developer Si

Service Catalog

Tasks span basic Ul interactions and complex realistic workflows

servicenow.

Fronten

servicen

Backend

Setup +
Teardown

WORKARENA

Powered by PDlIs
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rowserGum

pip install browsergym

A unified evaluation platform

> Standard Observation Space

HTML
Screenshots

« Accessibility Tree
And more

> Standard Action Space

> Regroups all major benchmarks
(thousands of realistic tasks)

servicenow.

Chat

User: show me
flights from
MTL to NYC

Screenshot
Observation

Action

Web Agent

page. get _by_| abel (" Search"). click()
Python (unsafe)

nouse_cl i ck(x=47.2, y=152.6) click(bid="103")

coord-based bid-based
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Diverse Skills Number of Steps

skill
3 Planning and Problem Solving
[ Infeasible Tasks

. ‘ . 3 Information Retrieval
P.Ill\lﬂ‘llld ’ ‘ [ Data-driven Decision-Making and Reasoning

Pr ll somn‘ \ [0 Sophisticated Memorization

Data-driven Decision
Making and Reasoning
(312)

Number of actions

Benchmark for long-range tasks
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WorkArena++

Knowledge base

Knowledge Bases

Featured Content Moat Useld Mast Viewed

v

Dashboard

125

servicenow.

Towards realistic enterprise workflows

Example: The agent is assigned a ticket and instruction: “Please solve this.”

@ dev248934.service-now.co

irBoBoTs.Al 0= All  Favorites  History $

Private Task
Clean-up your duplicate problems

WuTker PTEE4TTIG9ER
Bandky Mariiraz

Bandky Mariiraz

orl desoription | Raliawe indormation Fom T charl wilh tha lile BOATOE4LS

oription mation fom a

task aske you 1o retieve the masmum number of e s

Discuss Follow

il e ioETn Tl enlicrsid ek For celculaliors, pheass roumd ofl 1o s

he chart presents the number of
Ble b bk

IHTAR Rriraiscgn

d b gisch Bl thia Tinal Guanlity of this

<, may 4, and T least availsbie

e B prcker 3 mons Aopde Walch

onfiguradon whils placing

&k his lask as "
ppod” .

wed - comphala® ofcl succasaluly

o dor th Hlem carn find impordant inks o e page

alid, B i laek apdssars indeasibla, ek the ek G
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WorkArena: the benchmark is far from being solved

Task Category (task count)

WorkArena L3 (235)
Contextual Understanding (32)
Data-driven Decision-Making (55)
Planning and Problem Solving (44)
Information Retrieval (56)
Sophisticated Memorization (48)

WorkArena L2 (235)
Contextual Understanding (32)
Data-driven Decision-Making (55)
Planning and Problem Solving (44)
Information Retrieval (56)
Sophisticated Memorization (48)

WorkArena L1 (33 x 10 seeds)
MiniWoB (125 x 5 seeds)
WebArena (812)

Realistic Workflows

servicenow.

Agent Curriculum

GPT-4o

(full benchmark)
GPT-40-v

Llama3

Mixtral | |

Human

93.9 134
87.5 +11.7
100.0 +o.0
87.5 L117
100.0 +o.0
91.7 +z20

93.9 (34
100.0 +o.0

84.6 +100
100.0 +oo0
100.0 +o.0

91.7 180
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Future Directions — Road to deployment

* Securi’ry, robustness (e.g., hijacking, jailbreaking)

% Long-term planning

o Large-scale data collection
o Dealing with sparse rewards

o LM fine tuning strategies

* Cost and speed

o Shrinking huge observation spaces (RAG, etc.)

o Multi-agent architectures with specialized agents

* Societal Impact of agents



Thank you!

Try our demo

github.com/ServiceNow/ ng znt La b

github.com/ServiceNow/ B rOUJSQrGg m
github.com/ServiceNow/ worknrzna

servicenow.
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