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Fritz: Schematic overview
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Fritz: dev

- Clubhouse:
- https://app.clubhouse.io/astromarshal

- Github:

- https://github.com/fritz-marshal/fritz
- https://github.com/skyportal/skyportal
- https://github.com/dmitryduev/kowalski

- Developer guidelines:

-  https://fritz-marshal.org/doc/developer.html
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Fritz: features

- Open source (free to use, modify, and distribute)

- Powerful alert stream enhancement/filtering capabilities
- Extendible & scalable design: async Python backends, React/Redux frontend
- Rich APIs for machine usage

- Fine-grained access control

- Authentication via Google (or other OAuth)

- Real-time Slack-like messaging, notifications

- Rich visualization capabilities

- Follow-up management

- Distributed computation via Dask

- Docker compose or Kubernetes deployment

-  Well-tested, extensive docs, CI/CD



Kowalski: a tool for TDA

- Asink for the ZTF alert stream 1F = - mmm{»--—
- ZTF light curves . 4 |

— hon client 1 Light curves
- >30 external catalogs ﬂ.g - - Q — J

._. mongoll o

- ML models W e -
traefik.io
- Cross-matches reverse proxy gl slohtp instances

managed with gunicorn

Beefy machines (50TB SSDs, 1TB memory) for local deployment

https://github.com/dmitryduev/kowalski



https://github.com/dmitryduev/kowalski-dev

Kowalski: some tech details

- traefik.io reverse proxy/load balancer
- aiohttp-based APl layer

- asyncio event loop with futures scheduling serves as a queue; simple, fast and robust
- JWT tokens

- MongoDB

- NoSQL: BSON documents in collections. Natural to store alerts (AVRO directly translates into
BSON; evolving schema) and light curves (1 read per source to extract data points)

- (Compound) indexes and covered queries for efficient access to most-in-demand data

- Built-in GeoJSON support with 2D indexes on the sphere

- MQL: cone and general searches, aggregation pipelines

- Horizontal scale-out

Containerized; orchestration with docker-compose



Kowalski: stats

- 30+ databases (Gaia, PS1, 2MASS...) [~10 TB]
- 70+ active users including several services
- ~100M queries/day typical load

_id: "845141035015010004_ZTF19%aarzgrw"

- Indices ~5% total db size schemavsn: “3.2"
. publisher: "ZTF (www.ztf.caltech.edu)"
- Direct Kafka alert streams from IPAC objectId: "ZTF19aarzgru"
candid: 845141035015010004
- >310 M ZTF alerts [~1 0 TB] v candidate: Object
- >3.5B ZTF light curves [~20 TB] ;‘:d ,2;58599'5“"3‘”

pid: 845141035015
diffmaglim: 19.739463806152344

> prv_candidates: Array
> cutoutScience: Object

> cutoutTemplate: Object

> cutoutDifference: Object
» coordinates: Object



Kowalski: AP| + python client

Q search..

Authentication

root

auth

users

queries

E3E3 Query Kowalski

filters

lab

Documentation Powered by ReDoc

Query Kowalski

query_type

required

query v
required

One of

POST | /api/queries

application/json Request samples

string Fayload

Enum: "aggregate" ‘“cone_search" "count_documents"
"estimated_document_count" "find" "find one" "info"

application/json
aggregate ( (object) or count_documel

estimated_document_count (object) or find (object) or find_one (object) o info
(object)

query. depends on query_type, see examples

"query type": "aggregate",

aggregate [ IRSCUE

search ‘ ‘ count_documents ‘ ‘ estimated_document_count

"catalog": "zTF_alert

catalog
required

pipeline
required

kwargs >

Responses

+ "pipeline": [ .. |
Y
string "kwargs": {
catalog name. use info query_type to get available catalogs Ay time
f objects  non-empty

aggregation pipeline stages in MQL

Response samples

application/json

aggregate_kwargs (object) or cone_search_kwargs (object) or

count_documents_kwargs (object) or estimated_document_count

(object) or find_kwargs (object) o find_one_kwargs (object) or info.
(object)
additional parameters. depends on query_type, see examples

aggregate

OpenAPI specs:

https://kowalski.caltech.edu/docs/api

Python client:

https://github.com/dmitryduev/penquins

O a-¢
'query_type Lfinds,
'query
'catalog': 'ZTF_alerts',
"filter': {
"objectId": "ZTF20acfkzcg"
s
"projection": {
"_id": o,
"candid": 1

r = k.query(q)
r.get('data')

[{'candid': 1370469606315015001},
{'candid': 1368511306315015006},
{'candid': 1366512176315015001},

t ig!' 4 g 00



https://kowalski.caltech.edu/docs/api
https://github.com/dmitryduev/penquins

Kowalski as a part of Fritz

- Alert stream filters
- Incoming alerts are cross-matched against the external catalogs
- ML models are executed on alerts
- Freshly-ingested enhanced alerts are passed through user-defined filters and posted to
SkyPortal
- Filters are implemented as MongoDB aggregation pipelines
- bhttps://fritz-marshal.org/doc/user_guide.html#alert-filters-in-fritz

- Queryable store of ZTF alerts and light curves++



https://fritz-marshal.org/doc/user_guide.html#alert-filters-in-fritz

Kowalski: alert stream filters

% New Connection

X Porties New Connection  « sonire Public databases for

Fill in connection fields individuall . .
D Recents : fllter deS|gn and

JUL

fritz-tost-shard-00-00-uas9c Paste your connection string (SRV or Standard ©) New to Compass and don't have a cluster? d e b u g g | ng

If you don't already have a cluster, you can create

20200‘706-shard e.g. mongodb+srv://username:password@ c‘us'.r_'\,")'ﬂpxd mongodb.net/admin

fritz-public-20200706-shard | create FREE CLUSTER 1 https://fritz-marshal.org/doc

M ES AGO

fritz-public-20200706-shard

How do | find my connection string in Atlas?

If you have an Atlas cluster, go to the Cluster view.
Click the 'Connect' button for the cluster to which
you wish to connect.

See example
How do | format my connection string?

See example



https://fritz-marshal.org/doc

SkyPortal: vision

A data portal, inspired by the PTF/GROWTH marshal,
utilizing secure modern web technologies, scales
effectively, and is highly customizable and extensible

so that it can be applied to various astronomy problems
related to ZTF, LSST, and other surveys.

https://skyportal.io



https://skyportal.io

SkyPortal: architecture
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Python backend
(via WebSocket messages)

Frontend Javascript (client-side)
I
App State Collect New App State Q

A actions Reduce e
actions
Components
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User input
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SkyPortal: example API request

curl -H "Authorization: token 3f4allee-4816-4e36-a43f-1b68bd431ebc"
http://localhost:5000/api/sysinfo

{

"status": "success",
"data": {
"version": "0.9.dev0"
}
+




SkyPortal: APl docs

API-first system

POST | /api/sources
Add a new source

Add a new source https://skyportal.io/api/sources

RE STB \: application/json

Request samples

ra number Nullable
Payload

dec number Nullable
Q Search...

. \ application/json
B Delete a source id string

required

Name of the object.

Update a source

ra_dis number Nullable
J2000 Right Ascension at discovery time [deg]. "ra":
B8 Retrieve all sources I i
dec": 0,
dec_dis number Nullable S ddasiEant ring oy
E53 Add a new source J2000 Declination at discovery time [deg]. Do SHEDy
"dec_dis":
=33 send out a new source ra_err number Nullable O e
notification Error on J2000 Right Ascension at discovery time [deg]. N d;
ec_err
. "offset":
58 Retrieve a spectrum dec_err number Nullable

Error on J2000 Declination at discovery time [deg] redshift": 0,
B Uod "redshift history"
Update spectrum

offset number Nullable TRIEEEE
o Offset from nearest static object [arcsec] "dist_nearest_source
B Delete a spectrum
"mag_nearest_sour:
redshift number Nullable "e_mag_nearest_source": 0,
53 Upload spectrum I -
P P! Redshift. "transient": ’
"varstar
33 Parse spectrum from redshift_history any Nullable o
ASClI file Record of who set which redshift values and when. N

https://skyportal.io/docs/api.html



Fritz: misc

- Integrates and extends Kowalski & SkyPortal
- ZTF-specific APl endpoints and frontend components
- Deployments:
- Local: orchestrated with docker-compose for beta-testers

- Staging: GCP, orchestrated with k8s
- Production: hybrid, GCP+local, orchestrated with docker-compose and k8s

- Current focus on transient science
- Variable and Solar system science cases coming soon

HUGE THANKS TO THE BETA-TESTERS!!!
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@ Welcome to Fritz

For more information about the project, see hitps/github.com/skyportal/skyportal
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Recently Added Sources
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Candidates

Management

ZTF20abxgwijr

Comments
Classification: 1A
Position (J2000): 267.2752394, 61.6307257 (0.6=17:49:6.06, +61:37:50.61) (l,b=90.664482, 30.986127)
Redshift: 0.0100 # © | DM: 33.249 mag| D,: 44.65 Mpc| PDF FINDING CHART | SHOW STARLIST ST gedm-robot i g0 A

Redshift Comple CensusofthelL  Fast Transients o
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Binsize (days): 0

SuB

Export Bold Light Curve to CSV

AUTO_SNID_match la-norm

82 sedm-robot « (i o0 e

AUTO_SNID_rlap 8.56

SZ sedm-robot < i oo e

AUTO_SNID_age -11.7

82 sedm-robot « 1, 0 s

AUTO_SNID_redshift 0.0463

" sedm-robot 4 du¢

Add comment

Comment text

Attachment C:[to;)se \ No file chosen
Customize Group Access

-l
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Dashboard
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Python

All of these actions (and many,
foRen T carhesiTissiicestaihadessmens many more) can be carried out
i S oVl — programmatically using the API

S (which is what the frontend is
TR S G, TR e actually doing)

response = requests.request(method, endpoint, json=data, headers=headers)

print (£ 'HTTP code: {response.status_code}, {response.reason}')
if response.status code in ( , )} &

print (£'JSON response: {response.json()}"')

Command line (curl)

curl -s -H 'Authorization: token ea70a5f0-b321-43c6-96al-b2de225e0339"' http://]

Response

In the above examples, the SkyPortal server is located at http://localhost:5000 . In case of
success, the HTTP response is 200:

HTTP code: , OK

JSON response: {'status': 'success', 'data': {}, 'version': '0.9.dev0+git2020(




