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What are agents? What can they do?

Prompt / 
objective Output

1. Lorem ipsum dolor sit amet, consectetur adipiscing elit, sed do 
eiusmod tempor incididunt ut labore et dolore magna aliqua.  

2. Ut enim ad minim veniam, quis nostrud exercitation ullamco 
laboris nisi ut aliquip ex ea commodo consequat.  

3. Duis aute irure dolor in reprehenderit in voluptate velit esse cillum 
dolore eu fugiat nulla pariatur.  

4. Excepteur sint occaecat cupidatat non proident, sunt in culpa qui 
officia deserunt mollit anim id est laborum.

Agent

Environment:  
• Codebase 
• Browser 
• Computer

Your favorite LLM/VLM

Observe

Reason

Act



Windows: 
• Coding 
• Command line 
• Browser 
• Documents 
• Business 
• Media/ entertainment 
• Communication 
• Photo/video editing 
• Gaming 
• Learning 
• Multi-app tasks 

Challenge 1: Generalist OS agents are a superset of browser and domain-
specific agents. 

But where’s Windows OS? 

First agent benchmark for Windows OS



Challenge 2: You can’t improve what you can’t measure. 
But how do we measure a computer agent’s performance?

• Execution-based evaluation• Static trajectory matching
Task: finance a blue iPhone 13 with 256gb
Human demonstration (Mind2Web benchmark):

Task: finance a blue iPhone 13 with 256gb

Black box agent execution

Trajectory is irrelevant. Success iff: 
- iPhone added to cart 
- iPhone memory = 256gb 
- Payment method is financing



Challenge 3: execution-based evaluation is (very) slow

• Total eval time = # tasks * # steps * # seconds per step 
(30 s)(20)

Benchmark 
sizes today

Ideal benchmark size

Ideal dataset size

ParallelSeries
10 min17 hours100 tasks
10 min1 week1,000 tasks
10 min2.5 months10,000 tasks
10 min19 years1M trajectories



Windows Agent Arena contributions

• First agent benchmark for Windows OS 
• Execution-based evaluation  
• 150+ tasks across 11 domains (browser, 1P/3P apps) 
• Parallel evaluation in Azure in under 20min 
• Open-source benchmark. Check it out!



Problem definition
• POMDP: 
• Observation: 

• Action: 
• Transition function: 
• Reward:  

Pixels 
+UIA



Task: Computer, can you turn the webpage I'm looking at into a PDF file and put it on 
my main screen, you know, the Desktop? 

computer.keyboard.press("ctrl+p") 
# Move the focus to the 'Destination' dropdown 	 
computer.keyboard.press("tab") 
# Attempt to navigate the dropdown with the keyboard 
computer.keyboard.press("down")

# Move to "Desktop" (pinned) to change the 
location computer.mouse.move_id(id=28) 
computer.mouse.single_click() 

# Move to the "Save" button	   
computer.mouse.move_id(id=54) 
# Click to save the webpage as a PDF 
computer.mouse.single_click()

# Move cursor to the "Save" button 
computer.mouse.move_id(id=48) 
# Click to save the webpage as a PDF to the 
Desktop 
computer.mouse.single_click()

Result: Task successful, reward 1.0

Step 1: Step 2: Step 3:

Step 4: Step 5:



Execution-based evaluation



154 tasks across 12 domains
Unassisted human performance = 74% success rate



Secure cloud parallelization in Azure ML

• Golden snapshot 
copied for each VM 

• Full separation 
between instances 

• Security: no external 
VM commands



Results
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A tale in 3 plots:

GPT4-V >> GPT4-o 
(for agents) 

UIA / DOM boosts 
pixel models Model speed matters 

(even longer without 
our parallelization)

21x



Where do agents fail?

Screen parsing errors Visual-language 
misalignment



Thank you!
Feel free to reach out to dz1158@nyu.edu 

Hope to see you at our poster at ICML

mailto:dz1158@nyu.edu

