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What is Tergite?

Software stack for the WACQT
quantum computer (QAL 9000)

Gives multi-user access (online)

Users can:
 Submit quantum jobs
* Retrieve job results
 See device parameters
* Low-levelaccess compared to
other providers
Computer admins can also:
* (Re)calibrate device
* Turn on/off device
 Manage user access
* Monitor it
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What can | do
tergite ' Public . °
The SDK in the [Tergite software stac psiliergite.github.io/) for connecting to the Wlt h Te rgl te?

WACQT quantum computer.

Python - bIéApache License 2.0 - Q59 3 . Sﬁi’2 . @1 . 3'10 « Updated on Sep 26

* Connectto WACQT's QAL S000.

tergite.github.io Public
The documentation website for tergite stack

Jupyter Notebook - fLB Apache License 2.0 - ¥ 3 . Sﬁ? 0o - @ 0o . l'l 1 .
Updated on Sep 24

tergite-backend Public
The Backend in the Tergite software stack of the WACQT quantum computer.

Python - @Apache License 2.0 - Qg‘? 2 - ﬁro . @0 . i'lO « Updated on Sep 24

tergite-frontend Public

The Frontend in the [Tergite software stack](https://tergite.github.io/) of the WACQT
quantum computer.

Python - &8 Apache License 2.0 - ¥ 1 - Y70 - (D0 - 10 . Updated on Sep 24

tergite-autocalibration Public

A commandline application to calibrate the WACQT quantum computers automatically.

Martin Ahindura, QAS2024, 2024-12-04
Jupyter Notebook - Bf3 Apache License2.0 - ¥ 2 - ¥v2 - (D0 - {10 - Q
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What canl do
with Tergite?

e Connectto WACQT's QAL 9000.

= Calibrate your own quantum
chips.
* If their design is similar
WACQT's

e Add multi-user online access to
your quantum computer

* Tergite is free and open-
source
= Apache 2.0 License
= Quarterly release cycle

= https://github.com/orgs/tergite/
repositories
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How does
Tergite work?

e Stack of

e Backend

OpenPulse -> Qblox-
specific

Queuejobs
Track device parameters

Tergite backend
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How does
Tergite work?

e Stack of
* Backend

* OpenPulse -> Qblox-
specific

* Queuejobs
* Track device parameters
* Frontend
* User-access control
* Exposesitto the internet
* Comprises:
* RESTAPI

CHALMERS

NEXT LABS

GCet All Basic Device Data GET

devices

Gets the basic summarized data for all backends

Response samples

Content type

\pplication/jsor

Responses

v 200 Su € ful F
application/json
date_date": "“2019-08

Jate": "“2019-08-24T1

online":

REST APl docs at https://api.qal9000.se/redoc
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How does
Tergite work? .

AP token
(@ Dashboard
o Sta C k Of Devices Online Devife.s e View all
* Backend \ evce . .
Loke 8 * Offline 6 months ago
> OpenPUlse '> leOX' T n 50% Thor 5 * Online N/A
S p eC I fl C Pingu 20 « Offline 6 months ago
* Queuejobs
* Track device parameters b
* Frontend
v
* User-access control 0 ———— ‘
+ Exposes itto the intemet ; - e -
[ Comprises: 5 Pingu 800 seconds 19 Jun 2024, 14:12 successful
6 Thor 400 seconds 21Jun 2024, 0112 failed

e REST API
* Dashboard

Dashboard at https://www.qal9000.se
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How does
Tergite work?

e Stack of

* Backend Search projects Q

* OpenPulse -> Qblox-
specific

* Queuejobs tergite 2024.9.1

* Track device parameters

* Frontend pip install tergite (@
* User-access control _
* Exposesitto the internet ‘ v | Latestversion
» Comprises: '
Released: Sep 26, 2024
* RESTAPI
* Dashboard
* Python client (SDK) The SDK in the Tergite software stack for connecting to the Swedish guantum

* Pip-installed
* Qiskit-based

Martin Ahindura, QAS2024, 2024-12-04
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How does
Tergite work?

e Stack of

* OpenPulse -> Qblox-specific

* Queue jobs
 Trackdevice parameters tergite-autocalibration 2024.9.0
* Frontend
* User-access control pip install tergite-autocalibration (®
* Exposesit to the internet
* Comprises:
* RESTAPI
* Dashboard Released: Sep 16, 2024
* Python client (SDK)

* Pip-installed
« Qiskit-based commandline application to calibrate the WACQT quantum computers

‘ v Latest version

e (Calibration tool

* Pip-installed
 CLI

Martin Ahindura, QAS2024, 2024-12-04



CHALMERS

How does
Tergite work?

Control = L. =
instruments = =
e Stack of ITI |T|
 Backend Quantum
« OpenPulse -> Qblox-specific chip
* Queue jobs Frontend
* Track device parameters (API & Dashboard)
* Frontend
* User-access control LLLL
. . Control = r -
* Exposesittotheinternet | Nl instruments 4L JF
« Comprises: e TTTT
Quantum
« RESTAPI o o
* Dashboard
) Legend
* Python client (SDK)
« Pip-installed —> Authentication & basic device data ~ "T77" » OpenPulse Instructions Tergite stack
« Qiskit-based — —> Microwave Pulse instructions Microwave Pulses

e (Calibration tool

* Pip-installed
« CLI
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How can | test
It out?

e Visit
https://www.qal9000.se

Or

Host your own. See

https://tergite.github.io/tut
orials/01_quick_start.html
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WACQT

Wallenberg Centre for
Quantumn Technology

@ Dashboard

{@ Devices

Dashboard i Ping!
API token
Mapview  Graphview Table view
Pingu

T1 decoherence data Property: T1 decoherence

Project: Selec

Version 2024.05.1

Details
Status
Basis gates

Type

Qubits

Calibration Information
Median readout error
Median T1

Median T2

t project - A

335.25us

269.83 us

Martin Ahindura, QAS2024, 2024-12-04


https://www.qal9000.se
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Demo

https://www.qal9000.se

https://colab.r rch L m/drive/1 k t1
: 5 ~ .
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Bonus

A little glimpse under the hood
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Tergite backend

Quantum jobs queue

’ U S E FI FO q LERE OpenPulse quantum [ Job registration worker A Preprocessing worker )
. o experiment from SDK REST{ul API —
¢ US €s rq Li b ra ry runnin g on \Saves job in database ) Does nothing J

redis ¥
* Use of booked time slots dobose
under investigation
° Prl O{;']tytq u f uesseem nOt Postprocessing worker 6 Execution worker )
wor I ye May discriminate results Parses the OpenPulse
o o c . into instrument's native
¢ S Imu l.a tO ) ba Se d on q IS k |t' Reﬁgfzg’pfﬂ‘;&f e < Saves results in database instructions
d yn am | CS Sends results to the public Runs instructions on
| AP! application ) | Instrument )

* Two-qubit gate simulatorin
next release (~Dec 16)

 Compilation to quantify-
schedules (Qblox) using
quantify-scheduler package

Martin Ahindura, QAS2024, 2024-12-04
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Tergite Public
REST API

» Uses Oauth2 flows Initialize experiment e R\
* APl tokens arerevocable request from SDK

* APl tokens life spans Jobs service

are extendable o
results from backend Generates unique job 1D \/

Restful API > o < database
Saves new job in database

Y

APl accessis project-based

* Tracks usage per project

. . SDK requests for Updates job results and status
* Projects with <=0 QPU results o in database \_/
seconds have no access - -
« Usage can betracked in (& /
Puhuri cloud allocation
service

Martin Ahindura, QAS2024, 2024-12-04


https://puhuri.io/
https://puhuri.io/
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