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1. Connectivity for everyone: balance among value flows and data flows

The digital world demands a sustainable and universal network infrastructure to supply
connectivity to anyone anywhere.

Sustainable networks require balanced value flows: value is delivered connectivity, at a
material and service cost to compensate, involving consumers and providers.

Focus on wireless mesh networks that deliver connectivity through access points and
a mesh network that routes traffic to Internet gateways, provisioned by several device
owners and service operators, inspired by the Guifi.net community network.

2. The need for connectivity: automation

An automated mechanism where diverse participants, resource providers and consumers, can
pool these resources with the confidence that the consumption of resources is accounted fairly,
and that calculations and money transfers are automated, irreversible, inexorable and
shared across different participants, to avoid the cost, delays, errors and potential mistrust
from manual accounting and external payments.

Blockchain smart contracts, a technological base to fulfil properties, as Solidity smart con-
tracts in an Ethereum PoA local blockchain: http://dsg.ac.upc.edu/meshdapp

3. The system model
A mesh network island, provides connectiv-
ity, Internet access, content, local services.

Consumers (users) connect through access
points in coverage areas, mesh routers in-
terconnect, servers deliver local services,
gateways deliver Internet connectivity.

Each device has a service cost, aimed
to return of initial hardware investment
(CAPEX), maintenance and operation
(OPEX), that varies with usage.

Similar to the electricity market, need for a
market maker (mediator) to find the opti-
mal retail service prices (MBh ≡ kWh) and
optimal connectivity allocation, demand w
supply, to balance the infrastructure.
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4. Economic compensation system

Aim: fair distribution of the economic value of the connectivity supplied by the network among
providers: nodes and services {AP, R, GW, S} who contributed to deliver that value.

Collected(t) =
∑

r=1..R

∑
c=1..C

(Br,c, Fr,c) = (B, F ) in period pt (1)

where : r is a retailer among the set R, c is a customer among the set C

Amount from service provision (retail) to consumers, to be distributed across suppliers:
(B, F ) has to (roughly) match the service provided by suppliers in the value chain.
Accounted in aggregate form: the sum of all consumer payments is split according to forwarding
reports from network devices (oracle).

Owed(t) =
∑

0<f<F

Settlen(B(t, f), F (t, f)) at period pt (2)

where : f is a forwarder among the set F, n is a settlement event for period pt

Compensation: Service fees collected in a period allocated in settlements proportional to
weights in terms of aggregated service (forwarding) units and fee/price units as in Eq. 2.
Goal of the mediator : determine owed settlement for each node and time in a mesh island.

5. Smart contracts
– Decentralized Autonomous Organization (DAOc): global variables, constants, e.g. prices.
– Fungible connectivity tokens (ERC20c): used for exchanging value between participants.
– Non-fungible device ownership tokens (ERC721c): Links, network devices, servers as tokens:
register new device = new ownership proof → new ERC721 token, with serial ID + owner.

– Oracle (ORc): Trusted import external information in the blockchain (e.g. monitoring).
– Service Factory (SFc): Root contract to create parametrised User Service Agreement contracts
for service provision to connectivity consumers, under various predefined pricing policies.

– User Service contract (USc): An instance of a User Service Agreement, ensures the consumer
and provider fulfill contractual terms: monitor network usage at agreed rate & amount of data.

– Forwarding Contract (FWc): Implements the economic compensation of providers. Periodically
generates a device payment vector to device owners, from device traffic reports (oracle).
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