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Universal computation in QEC
Where low latency Is Important
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world’s quantum computers to utility scale

Real-time quantum error correction system accelerating the




Universal computation in QEC

Quantum Computing <>deltaflow 2 Hardware

Hardware
QEC Node

Processing raw
readout data
----- —| Configuration H . Cumbln-mg
Decoding results into
Data routing .
syndromes real-time
OECl Readout data OECl Adaptlng to feedback
qubits in
..... el Real-time real time
feedback

7\ deLtO |'<|t riverLane APS March Meeting 2026 4

Control System

* Sequence instructions
e Generate pulses

¢ Capture and discriminate
readouts

Qubits




Riverlane’s stack Algorithms
Program generation & execution

~deltakit

A 4

QPU Architecture

Logical Compiler <

v

Logical Assembler

v

Deltaflow Tools

v

Quantum Computing Hardware Configuration <>deltaflow Pnhysical Hardware
> _
Control System Readout data aeci QEC Logic
¢ Sequence instructions < - ¢ Route and pre-process
e Generate pulses Real-time readouts
e Capture and discriminate readouts feedback * Decode syndromes

e Compute logical outputs

Qubits

7\ deLtO |'<|t riverLane APS March Meeting 2026




Riverlane’s stack
Program generation & execution

~deltaKit

Logical Circuits

Logical Compiler

Logical patch routing and optimisation

Logical Assembly

v

Logical Assembly

Logical Assembler

QEC circuit generation

Physical Circuits

:

Physical Circuits

Deltaflow Tools

Windowing, decoder config, distribution, QECI...

Physical Circuits + QECI
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Riverlane’s stack
Program generation

~deltaKit

Logical Circuits

Logical Compiler

Logical patch routing and optimisation

* Compiler architecture (inspired by MLIR) -ogcal Fesemily

v

Logical Assembly

* Python framework (xDSL) Logical Assembler

QEC circuit generation

Physical Circuits

* From logical programs to control-system l

i nStru Ctl oNns Physical Circuits
Deltaflow Tools

Windowing, decoder config, distribution, QECI...

Physical Circuits + QECI
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Riverlane’s stack
Example of API

Logical assembly Circuit

1 d=5 1 # Declarations

2 builder = LogAsmBuilder() 2  builder = CircuitBuilder()

3 p0@ = builder.declare_patch(RotatedPlanarPatch(d, d)) 3  qubits = builder.add_args(QubitReg(9))

4 pl = builder.declare_patch(RotatedPlanarPatch(d, d)) 4  recs = [builder.declare_record() for _ in range(4)]

S 5 # Circuit

6 p@.prepare(Z) 6 builder.gate("R", qubits)

7 pl.prepare(z) o 7 builder.gate("CX", qubits[:-1])

8 pO@.measure_stabilisers(8 = d) _ , _ o

. 8 builder.gate("CX", [qubits[i] for i in (2, 1, 4, 3, 6, 5, 8, 7)])

9 pl.measure_stabilisers(8 = d)
10 9 readouts = builder.measure(Pauli.Z, [qubits[i] for i in (1, 3, 5, 7)1]1)
11 b0 = p@.measure(Z) 10 # Records and detectors
12 with builder.if_(b@ == 1): - it AR
13 pl.transversal(X) 12 recs[i].append(readouts[i])

14 13 repetition_5_prep = builder.build()

15 bl = pl.measure(Z) 14

16 builder.add_returns(b@, bl) 15  logical_builder = LogAsmBuilder()

=
~J
=
o~

greg = logical_builder.add_arg(QubitReg(9))

=
o

Compiler().compile(builder.build())

=
~J

logical_builder.call_circuit(repetition_5_prep(qreg))
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Logical error probability (LEP) per round: €

Riverlane’s stack
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We are hiring!

- QEC Researchers

- QEC Application Scientists
- Digital Design Engineers

- Software Developers

- Mathematicians

View our latest vacancies:
www.riverlane.com/jobs @

Adeltakit
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