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Convenient & 
standardised format 
for quantum circuits

Hardware-agnostic 
representations

Closer to real 
hardware

Why OpenQASM?

Straightforward syntax
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A complete language for quantum circuits now with 
salient features as compared to OpenQASM 2.0:

- Complete type system (constants, variables, 
operators, casting, expressions, ...)

- Control flow statements
- Support for versatile circuit and operation 

expression
- Dynamic circuit subroutines and external 

function calls
- Support for lower level operation definition
- Extended grammar for pulse operations
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Physical level Design Philosophy & 
execution

Logical Level

Upgrades in
OpenQASM 3.0 Arbitrary classical control flow, 

gate modifiers and timings

Ability to perform new kinds of 
circuits and experiments

Pulse level calibration and 
multi level optimization

delay statements, adding 
relative timings to operation

Type stretch to resolve 
concrete durations at compile 
time for granular calibration

Support for qubit-specific 
calibration instructions via 
defcal construct

Ability to use quantum-classical dependencies in quantum circuits

Native support for classical computation on measurement 
results

Robusts classical types with support for classical control flow

Support for int, uint, float, bool, and bit for classical types 
with functionality to specify a type with exact bit-precision for 
low-level and bitwise operations



IBM Quantum / © 2021 IBM Corporation
4

Checkpoint #3 
Update
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CurrentArchitecture

Proposed defcal support (incomplete)
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How are we 
bringing about 
changes?

- Tight integration with 
the OpenQASM 3 
Technical Steering 
Committee (TSC) 
OpenQASM3 reference 
AST

- Several contributions 
to Qiskit/openqasm 
repo while working on 
the Translator

Qiskit/openqasm Pull Request #269: https://github.com/Qiskit/openqasm/pull/269 

https://github.com/Qiskit/openqasm/pull/269


PR Contributions

PR#295 :

- Identifying an 
important hole in 
the specification 
about 
mathematical 
functions

- Addition of the 
power (**) 
operator for 
complex 
numbers

PR#269 :

- Extensive testing 
on various inputs

- Remarks to 
improve overall 
ease of use

- A few defects 
raised to the 
attention of the 
authors

PR#296 :

- Following the 
progressive 
definition of 
OpenPulse 
grammar

- Waiting for 
advances from 
the main team

PR#1 (jakelishman/openqasm):

- Automatic 
packaging of the 
OpenQASM 3.0 
parser using 
GitHub Actions

- Waiting for the 
“openqasm” 
package to be 
available



Demo
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Dedicated blog 
website

Check it out here:

https://mentor-fall202
1-openqasm.github.io/ 

https://mentor-fall2021-openqasm.github.io/
https://mentor-fall2021-openqasm.github.io/


- Jack Woehr (Mentor)
IBM Champion 2021

- Abeer Vaishnav - Adrien Suau - Vishal Bajpe

QAMP #23 - Team



Today
Is

Yesterday’s Tomorrow

In the course of 20 years’ dilettante interest 
in Quantum Computing, I have seen the field 
progress from what Nobel laureate Bill 
Phillips called “A 50-50 chance: 50% 
chance in 50 years” to a world-wide 
collaborative research project involving the 
brightest young minds of every habitable 
continent.

It has been a pleasure and a privilege to 
participate in QAMP Fall 2021 with this 
stellar team! Best of luck in your careers!

- Jack Woehr

Depiction of a 
fire arrow 
rocket 
launcher, or 
shen huo chien 
phai, from the 
Ming Dynasty 
book Huo Long 
Jing
Wikimedia
Public Domain

https://en.wikipedia.org/wiki/William_Daniel_Phillips
https://en.wikipedia.org/wiki/William_Daniel_Phillips


Thank you

for listening




