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1st ICLP 1982

Spoke about concurrent logic programming



42nd ICLP 2026

Spoke again about concurrent logic programming

Today’s paper is about implementing GLP



Why a new 
Concurrent Logic Programming Language?

• We want to build something, with AI

• Existing languages are not good enough



Implementing Grassroots Logic Programs

1. What do we want to build?

2. Why new languages?

3. What is Grassroots Logic Programs (GLP)?

4. Why is this language good for the task?

5. How is it being implemented (with AI)? [LOPSTR+PPDP’26] 
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We want to build Grassroots Platforms

Today:  We are users of global platforms owned, operated 
and governed by others who extract the value we generate.

Vision: We will be participants in grassroots platforms 
owned, operated and governed by us, retaining the value we 
generate.



Grassroots Platforms we want to build

1. Grassroots social networks, on par with Facebook, X, 
WhatsApp,… (but child-safe and AI-resilient)

2. Grassroots currencies, on par with Bitcoin, Ethereum

3. Grassroots cooperatives, on par with ”sharing economy” 
Uber, Deliveroo, Airbnb,…

4. Grassroots digital economy, on par with Amazon 
Marketplace,…



Defining Grassroots Platforms

Formally: (a lot of math needed to formalize)

1. Can have multiple instances, independent of each other 
and any global resource but the net

2. Instances may coalesce, possibly into a single global 
instance

Practically: A grassroots platform is constituted from its 
participants' smartphones and the grassroots app each 
participant runs.



Implementing Grassroots Logic Programs

1. What do we want to build?

2. Why new languages?

3. What is Grassroots Logic Programs (GLP)?

4. Why is this language good for the task?

5. How is it being implemented (with AI)?        
 

All covered by papers on arXiv

https://arxiv.org/search/?query=Shapiro%2C+Ehud&searchtype=author&order=&size=50


Why new languages?

• AI is the best programmer and will be the last programmer

• Hence we will build grassroots platforms with AI

• How can AI build what we want?

• Two-prong solution for AI coding:
1. The Human–Science–AI programming methodology: Scientific 

papers are the interface between us humans and AI, and from 
which AI codes

2. Abstraction cascade programming: Guiding AI via abstractions 
(= languages) and implementations among them



The Human–Science–AI programming methodology

Human Scientific paper AI Program



The Human–Science–AI methodology

Problem: Paper-to-code could be a huge jump
Solution: Divide-and-conquer through abstraction cascades



Abstraction cascade programming
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GLP Syntax

GLP syntax extends LP with:

1. Writers and Readers: each variable X (the writer) is paired 
with a reader X?, which receives the value assigned to X

2. Single Occurrence (SO): a variable occurs at most once in a 
goal or clause

3. Single Reader Single Writer (SRSW): a writer occurs in a 
clause iff its paired reader does, which together with SO 
implies SRSW.



GLP Operational Semantics

As in LP, a GLP computation is deduction. Also:

1. Concurrency: AND-parallelism

2. Communication: Instantiation is a message from the single writer to 
the single reader (and may carry further readers and writers)

3. Synchronization: Clauses tried in order, first successful reduction 
chosen. A reduction suspends if “unification” (in fact term matching) 
instantiates a reader 



Fair Merge

Stream(X) ::= [] ;[X|Stream].

procedure merge(Stream?, Stream?, Stream).
merge([X|Xs], Ys, [X?|Zs?]) :- merge(Ys?, Xs?, Zs).
merge(Xs, [Y|Ys], [Y?|Zs?]) :- merge(Xs?, Ys?, Zs).
merge([], Ys, Ys?).
merge(Xs, [], Xs?).

Goal:  merge([1,2,3|Xs?],[a,b|Ys?],Zs)

The first clause swaps the inputs in the recursive call, ensuring fairness when both 
streams are available



GLP papers on arXiv

1. The language 

2. Implementation

3. Type system

4. UI
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Friend-Mediated Introduction

new_channel(ch(Xs?, Ys), ch(Ys?, Xs)).

agent(Id, [msg('_user', Id1, introduce(P, Q))|UserIn], NetIn, Outs) :-
    Id? =?= Id1?, ground(P?), ground(Q?), ~(P? =?= Q?),
    new_channel(PQCh, QPCh) |
    send_friend(P?, msg(Id?, P?, intro(Q?, QPCh?)), Outs?, Outs1),
    send_friend(Q?, msg(Id?, Q?, intro(P?, PQCh?)), Outs1?, Outs2),
    agent(Id?, UserIn?, NetIn?, Outs2?).

Bob creates a channel pair and sends one half to each of Alice and Charlie; on mutual 
acceptance a direct connection arises — no cold-call



Friend-Mediated Introduction - Typed

Channel ::= ch(Stream?, Stream).

procedure new_channel(Channel, Channel).
new_channel(ch(Xs?, Ys), ch(Ys?, Xs)).

Name      ::= '_user' ; alice ; bob ; carol.
Op        ::= introduce(Name, Name) ; intro(Name, Channel).
Msg       ::= msg(Name, Name, Op).
MsgStream ::= [] ; [Msg | MsgStream].
Friends   ::= [] ; [(Name, Channel) | Friends].

procedure agent(Name?, MsgStream?, MsgStream?, Friends?).
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Workstation Implementation of GLP with AI

1. cGLP (paper): standard nondeterministic interleaving-
based operational semantics for GLP
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Workstation Implementation of GLP with AI

1. cGLP (paper): standard nondeterministic interleaving-based 
operational semantics for GLP

2. dGLP (paper): Deterministic single-agent operational 
semantics for GLP

3. Dart implementation (code):
1. GLP Virtual Machine, written in Dart (based on the FCP VM written in 

C in the 1980’s by Avshalom Houri z”l)
2. GLP to VM bytecode compiler, written in Dart



Smartphone Implementation of GLP with AI

1. maGLP (paper): multiagent operational semantics for GLP

2. madGLP (paper): agent-deterministic multiagent 
operational semantics for GLP

3. Dart implementation (code):
1. GLP VM extended with shared logic variables and 

communication

2. Same GLP to VM bytecode compiler, written in Dart
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Smartphone Implementation of GLP with AI

1. maGLP (paper): multiagent operational semantics for GLP

2. madGLP (paper): agent-deterministic multiagent 
operational semantics for GLP

3. Dart implementation (code):
1. GLP VM extended with shared logic variables and 

communication

2. Same GLP to VM bytecode compiler, written in Dart



Abstraction cascade programming



Defining Grassroots Platforms

Comparatively:  How many agents need to be removed to 
make communication impossible?

1. Centralised – 1 (the server, e.g. Facebook)

2. Decentralised –  finite >1 (hardwired boot nodes, e.g. 
Bitcoin)

3. Federated – infinite, but not all (all servers, e.g. Mastodon)

4. Grassroots – all but one (any two agents may 
communicate)
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