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THIS IS HOW WE WANT TO ACCESS ONCHAIN DATA

2. At any historical time

1. From/to any location

3. Trust-less (Verifiable)



WHAT ARE STORAGE PROOFS? 

Storage proofs provide smart contracts
with synchronous access to current,
historical, and cross-chain data across
Ethereum layers.

STORAGE PROOFS



STORAGE P ROOFS 101

The core concept behind storage proofs is
that existence of any data committed to a
stateful blockhain can be proven.



SAMPLE STORAGE PROOF FLOW

Select block1.
Prove the existence of an account in block2.
Prove specific data in the account3.

{
0x17C2D875CB...07E348Df07:  100
}



HERODOTUS DATA PROCESSOR



HDP is a tool that allows you to easily define
large sets of on-chain data  and then run
compute over it in a fully sound and proven
environment thanks to STARKs and storage
proofs.

HDP

WHAT IS HERODOTUS DATA PROCESSOR? 



PERFORMING COMPUTE VIA HDP MODULES IN CAIRO VM(OFF CHAIN)

Defined on-chain Data

Defined Computation

Access 
verified computed data 
on Smart Contract



BATCH TASKS IN MERKLE TREE 



WHAT COMPUTATION CAN YOU DEFINE?

AGGREGATE FUNCTION COMPUTE MODULES
(CAIRO 1)

AVG

SUM

MAX

MIN

COUNT_IF

Simple Linear Regression

Giza ML model ( wip )

....



WHAT ON CHAIN DATA YOU CAN DEFINE?

Feat. The data you want to run computation over



1
BlockSampledDatalake



API CALL ( BLOCK SAMPLED DATALAKE)

/submit-batch-query



2
TransactionsInBlockDatalake



API CALL ( TRANSACTIONS IN BLOCK )

/submit-batch-query



CASE. COUNTING BALANCE DROPS

To count how often the average balance of
an account drops below 50 ETH, you’d use
the count_if function. This helps in assesing
the frequency of significant balance
reduction.

COUNTING BALANCE DROPS
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1.  Opened:

When the batch is first accepted, it initiates with an opened
status.

2. ProofsFetched:

Successfully fetched proofs from the preprocessor and
generated the corresponding PIE object.

3. CachedMmrRoot:

 Successfully cached the MMR root and MMR size used during
the preprocessing step to the smart contract.



4. PieSubmittedToSHARP:

Successfully submitted the PIE to SHARP.

5. FactRegisteredOnchain:

The fact hash of the batch is registered in the fact registry
contract.

6. Finalized:

Successfully authenticated the fact hash and batch, and
finalized the valid result on the contract mapping.



HDP local environment:

generate PIE locally

validate the request is valid

comprehensive log

pre setup cairo env from container



HDP Interactive CLI:

one command : hdp start 

Allows to build request step by step!





HDP version 2 

: HDP Runtime with custom module

-> quick demo!







USE HDP TO ACCESS DATA CROSS CHAIN

Just by changing the delivery chain id, 
can send these data to other L2 by using 
Storage Proof API by Herodutus.

L1 -> L2
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WHAT IS API? 

The Storage Proof API enables developers
to request storage proofs. There is no need
to understand cryptography, zk proofs,
circuits. The API mutualizes costs
associated with generating storage proofs
and saves developers significant time so
they can focus on building.

API



WHAT IS TURBO? 

Herodotus Turbo is a smart contract
interface for the Storage Proof API. Even
though our API is simple, developers still need
to think about its existence. Turbo abstracts
away these complexities and enables smart
contracts to make arbitrary on-chain data
queries in only one line of code!

TURBO
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CHECK OUT HDP DOCS & REPO 

DOCS HDP REPO

https://docs.herodotus.dev/herodotus-docs/developers/herodotus-data-processor-hdp
https://github.com/HerodotusDev/hdp
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