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The rise of software engineering



1940s: write numeric instructions directly for 
the CPU
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Early 1950s: write assembly



add rax, 5



Many programmers of the freewheeling 
1950s began to regard themselves as 

members of a priesthood guarding skills and 
mysteries far too complex for ordinary 

mortals.

(John Backus)



Late 1950s: write high level code



x += 5



Computer programming is an exact science 
in that all the properties of a program and all 

the consequences of executing it in any given 
environment can, in principle, be found out 
from the text of the program itself by means 

of purely deductive reasoning.

(C.A.R. (Tony) Hoare, An Axiomatic Basis for 
Computer Programming, 1969)



Deductive technology creation

Rules + Inputs → Outputs

● Humans write the rules (code)
● The program applies them to new inputs



"FORTRAN should virtually eliminate coding 
and debugging."

(IBM FORTRAN Preliminary Report, 1954)



The rise of ML





Inductive technology creation

Inputs + Outputs → Rules

● Humans provide examples (data + labels)
● Training infers the rules (the model)





Software → ML → LLMs → Agents



My fondest dream is to someday build a 
machine that really thinks, learns, 

communicates with humans and manipulates 
its environment in a fairly sophisticated way.

(Claude Shannon)



All digital technology development is 
becoming inductive



1. Models (learned from data)
2. Agents (developed via evaluation)
3. Software (generated by agents)







Rules vs. outputs as the source of truth







Specification → Evaluation



Specifier = Software Engineer



Evaluator = ?



What does training and test data look like for 
agents?



Example: Terminal-Bench



1
insight

aws ec2 run-instances \   
 --image-id ami-0abcdef1234567890 \
 --instance-type t2.micro \    
 --key-name my-key \    
 --security-groups ssh-access \    
 --associate-public-ip-address

vs

bash is the one tool to rule them all



64
model cards



171
contributors



GitHub participants

1k+



5k+
Discord Community Members



7M+
benchmark runs



First Terminal-Bench Commit (Jan ‘25)

Claude Code Released (Feb ‘25)



INSTRUCTION.MD
I'd like you to output a STEP file in /app/out.step which contains 
the object described by the 2d schematic in /app/schematic.png.

ENVIRONMENT/DOCKERFILE
FROM python:3.12-slim
COPY schematic.png /app/schematic.png

TEST/TEST_OUTPUTS.PY
assert valid_step_file()
assert watertight()
assert correct_volume()
assert correct_surface_area()
assert correct_principal_inertia()
assert correct_convex_hull_volume()
assert correct_convex_hull_area()
assert correct_topology()
assert correct_mean_curvature()



~ONE BENCHMARK

WE MAKE THE EVAL

LESSONS

TBENCH harbor
ENABLE MILLIONS OF BENCHMARKS

YOU MAKE THE EVAL

TOOLS



harbor TOOLS FOR EVAL-DRIVEN DEVELOPMENT

[BEFORE] TRADITIONAL SOFTWARE [NOW] AGENTIC WORLD

harborframework.com

CODE AS SOURCE OF TRUTH EVALS AS SOURCE OF TRUTH

STOCHASTICDETERMINISTIC

EMPIRICALDEDUCTIVE

SOFTWARE IS HANDCRAFTED SOFTWARE IS LEARNED

UNDERSTAND AND IMPROVE AGENTS



https://www.anthropic.com/research/demystifying-evals-for-ai-agents



DEFINITIONS
TASK // single test with defined inputs and success criteria

TRIAL // attempt at a task

BENCHMARK [EVALUATION SUITE] // task set measuring specific capabilities

VERIFIER [GRADER] // logic that scores agent’s performance

TRAJECTORY [TRACE] [TRANSCRIPT] // complete record of a trial

EVALUATION HARNESS // infrastructure that runs evals end-to-end

AGENT HARNESS //system that enables a model to act as an agent

https://www.anthropic.com/research/demystifying-evals-for-ai-agents



AGENT AGNOSTIC

EASY TO DEFINE

PORTABLE

EXPRESSIVE

TASK
my-task/
├── instruction.md
├── task.toml
├── environment/
│   ├── Dockerfile
├── solution/
│   ├── solve.sh
│   └── ...
└── tests/
    ├── test.sh
    └── ...

INDEPENDENT



WRITING TASKS
[What are you measuring? Are you measuring it correctly?]

ALIGNING INSTRUCTION AND VERIFIER

PREVENTING REWARD HACKING

REALISTIC AND FAIR AND INTERESTING



INSTRUCTIONS
[Depends on your goals, you may want to measure under different circumstances]

FULLY SPECIFIED

AS CONCISE AS POSSIBLE

AS NATURAL AS POSSIBLE 



ORIGINAL

AFTER FEEDBACK



ENVIRONMENTS
[Where the agent acts, simulating “prod” distribution as close as possible]

ADDITIONAL INPUT (documents, code, state)

ACTUAL SOFTWARE / SERVICES > MOCKS (multicontainer)

AS OPEN WORLD AS POSSIBLE (internet has it’s tradeoffs)

REDUCE FLAKINESS BY BAKING IN NETWORK DEPENDENCIES AS APPROPRIATE



ORIGINAL AFTER FEEDBACK



VERIFIERS
[Outcome based classifiers on the state of the environment]

CONFUSION MATRIX: FP/NP/TP/TN

1-1 MAPPING TO REQUIREMENTS IN THE INSTRUCTION

PROGRAMMATIC CHECKS

AGENT/LLM JUDGES



https://www.anthropic.com/research/demystifying-evals-for-ai-agents



REWARD HACKING
LOCKED DOWN AGENT ENVIRONMENT

VERIFIER ENVIRONMENT ISOLATION

AGENT CODE EXECUTION ISOLATION

VERIFIER ENV

ARTIFACT TESTS

AGENT ENV

ARTIFACT





SOLUTION
DEBUGGING YOUR VERIFIER AND ENVIRONMENT

TRY TO MATCH THE ACTIONS AN AGENT WOULD TAKE (no hardcode)





https://www.anthropic.com/research/demystifying-evals-for-ai-agents



EVAL INFRA
RELIABLE (FAULT TOLERANT)

REPRODUCIBLE 

FAST (PARALLELIZE INDEPENDENT TRIALS) 

PORTABILE (LOCAL AND CLOUD SANDBOXES)



ROLLOUT INFRA
TEST / TRAIN / PROD



https://www.anthropic.com/research/demystifying-evals-for-ai-agents



TASKS BREAK IN SUBTLE WAYS

AVOID ANTI-PATTERNS

TASK QA
task

static 
checks

agent 
judge

oracle
agent

frontier 
agents

cheat 
agents

agent judge on
trajectories

STATIC + AGENTIC CHECKS



CONTINUOUS BENCHMARKS

CI/CD

v1.1.0 tbench.ai

!

benchmark 
runsnew tasks

issues

USAGE → BUG REPORTS

FLAKINESS

FALSE NEGATIVES

NEW MODELS = NEW BEHAVIOR

INFRA NOISE/COMPATIBILITY

REWARD HACKING

TASKS ARE SOFTWARE

SOFTWARE HAS BUGS



regradererun reuse

(x+1,y,z) (x,y,z+1)(x,y+1,z)

Agent Environment Verifier Metadata

- Update documentation 
- Fix oracle flakiness
- Pin moving dependencies
- Fix typo in prompt 

- Fix overly-strict verifier 
- Eliminate reward hacks
- Re-tune a judge
- Reduce verifier flakiness 
- Adjust verifier resources
- Report extra metrics
- Change the reward 

- New task
- Fix underspecified prompt
- Fix overspecified prompt
- Modify data and tools 
- Adjust agent resources

VERSIONING



FULL RECEIPTS FOR EVERY ROW

PER TRIAL TRAJECTORY, LOGS, ARTIFACTS, REWARDS

RESULTS



https://www.anthropic.com/research/demystifying-evals-for-ai-agents
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QUESTIONS


