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Distributed serverless 
architecture



Internet Computer 
(DFinity)

https://dfinity.org



Tenhle příběh pokračuje dál…



Caffeine

• „Self writing internet“ 
• Runs on IC (Motoko) 
• React with TypeScript, TanStack Query, Tailwind CSS





https://socialies-nfw.caffeine.xyz/



Private Compute

• Apple Private Compute  
• Microsoft Azure Confidential Computing  
• Amazon



TEE: Based on trust  
(Backdoor possible)



Compute directly on encrypted 
data — without ever decrypting it



Homomorphic Encryption



Homomorphic (adj.): from Greek homo- 
(“same”) + -morph (“form” or “structure”).

In mathematics: a homomorphism is a structure-preserving map 
between two algebraic systems. 



Enc(a) ⊕ Enc(b) = Enc(a ⊗ b) 

(Encrypted operation yields encrypted result)

•	 You can add, multiply, or run entire programs on encrypted data. 
•	 The server never sees raw inputs or outputs — it just manipulates ciphertext. 
•	 When decrypted, the result is mathematically correct, as if you ran the     
computation directly on the original values.



Enc(m) = m + 2r + pq

•	 m = message (e.g. 5) 
•	 r = small random noise 
•	 q = large public modulus 
•	 p = secret key (large prime) 



Microsoft SEAL

• C++ 
• Full HE support (CKKS, BFV schemes)



Zama Concrete (tfhe-rs)

• Rust 
• TFHE (boolean circuits, short bootstraps)



Canonical example



Usage





Homomorphic FPGA  
Intel 4004

https://www.zama.ai/post/homomorphic-fpga-implementation-of-
the-intel-4004-part-1



Virtual Secure Platform

Kyoto (KVSP) https://virtualsecureplatform.github.io/



Demo







Run your own

AWS EC2 (XLarge, Metal) 

 CPU with AVX2 support (e.g. Intel Core i7-8700) 
16GB RAM 
NVIDIA GPU (not required but highly recommended) 
Only NVIDIA V100 and A100 are supported. 
Other GPUs may work but are not supported.



Zama Confidential Blockchain 
Protocol: HTTPZ

https://docs.zama.ai/protocol/zama-protocol-litepaper





Q & A



HTTPS://GITHUB.COM/ACTIWERKS

@LAHODA.BSKY.SOCIAL

0553A01AC2765DF74683405FCC8CF44554108DBF8C937A3E5F
2B73EEAB7C57DB1D

https://github.com/actiwerks

