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Summary
● Ceci (Joe Zuntz, Eric Charles, and others)
● TXPipe (slack: #desc-txpipe)
● SACC (slack: #desc-sacc)
● Firecrown (slack: #desc-firecrown)
● TJPCov (slack: #desc-mcp-cov) 
● CCL (slack: #desc-ccl)
● Augur (slack: #desc-forecasts) 
● Somekescreen (slack: #desc-blinding) 

https://github.com/LSSTDESC/ceci
https://github.com/LSSTDESC/TXPipe/tree/master
https://github.com/LSSTDESC/sacc
https://github.com/LSSTDESC/firecrown
https://github.com/LSSTDESC/TJPCov/tree/master
https://github.com/LSSTDESC/CCL
https://github.com/LSSTDESC/augur
https://github.com/LSSTDESC/Smokescreen
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Ceci 
Framework for running DESC pipelines

    This module lets you manage your pipeline into smaller steps with outputs, inputs, resource management 
and analysis choices

A pipeline manager is not a pipeline!



Ceci
What you need to develop your code in ceci: 

● Create pipeline stage with configurations
● Define output and input files
● Define the run function that actually runs your code

What you need to run ceci:

● A pipeline yaml file that defines which pipeline stages will 
be run

● A configuration file that sets the configuration for each file
Two yaml files and run the 
command on terminal

Examples of pipeline that uses ceci are: TXPipe, CLPipeline, RAIL

https://github.com/LSSTDESC/TXPipe
https://github.com/LSSTDESC/CLPipeline
https://github.com/LSSTDESC/RAIL


SACC (Save All Correlations and Covariances)
● Format and reference library DESC storage file
● A SACC file contains:

○ A series of tracers →They work as tags to our data points
○ A series of data points
○ A single covariance matrix
○ Additional metadata

FITS

Long-Term Compatibility? Go with FITS

- FITS is the standard for long-term 
astronomical data storage 

- Ensures nearly all astro tools can read it

Caveat:
- Slower, sequential structure (must to 

read the hole file)

HDF5

Large data-set and Speed? Go with HDF5

- Excellent at compressing
- Quickly grab small pieces of information 

without opening the whole file.

Caveat:
 -       Not an Astro Standard
 -       Requires the HDF5 library



SACC
How to use:

Survey TracerStep 1:
Tracers

Redshift Tracer (bin)

NZTracer

- Several tracers, 
of several types

- “Stickers” you 
put in your data

Step 2:
Data Points Type: Cluster Shear

Type: Galaxy Shear Density
Type: CMB Polarization 

Convergence
- Add the data 

points with 
tracers 
associated to 
them

- Data types 
have to exist in 
the library

Step3:
Covariance

One per file

Ordering is important

● Covariance must be in the same ordering as the added data points
● You can search points by tracers and data types (ex: all points for cluster 

counts with survey tracer DES)



SACC
- This is the input of Firecrown
- Output of TXPipe
- Used by Smokescreen
- Used by Augur
- Input and output of TJPCov

Firecrown and TJPcov are the developed to handle only SACC files. This is the only input data 
type that is accepted and there you find the best examples on how to search data in SACC

Although TXPipe have final outputs as SACC files, most stages are based on HDF5 

Ceci does not have a explicitly definition of SACC file type, although it has HDF5 and FITS



Txpipe
● “Pipeline to run 3x2 pt analysis”

Complete pipeline implemented with ceci

All inputs must be HDF5 files

Each part of the code is implemented in a pipeline 

stage

What can we do with TXPipe:

TXSourceSelector
Metadetect

TXTwoPoint

TXPSFDiagnostics

TXIngestData
Preview1

CLClusterEnsemble
Profiles

TXTwoPointT
heoryReal

TXFocalPlane
Plot

Covariance

TXIngestDES
Y3Gold

TXCosmoD
C2Mock

Two Point 
Theory

Focal Plane 
Plot

TwoPoint Corr

Shear Calibration

Source Selector



TXPipe

Yellow are the inputs
Red are the stages
Blue is the output of each 
stage

Important Features

● Intermediary outputs/inputs do not need 
to be explicit defined in most cases

● TXPipe works with MPI
○ Be careful when submitting jobs

● Different environment requirements for 
NERSC and CC-IN2P3

● You can use external PipelineStages
○ ex: BPZLite

● Last output must be SACC file if meant 
to use with other DESC tools



TXPipe
How to run: Clone 

Repo
Create 

Conda env

Run on 
terminal

Dry run with 
python

config.yml

pipeline.yml

Cluster example:

Stacked shear profile for cosmoDC2

Galaxy clustering example:

Galaxy-galaxy correlation for DP1



TXPipe

- Already validated in 2212.09345
- 3x2 pt code is well developed
- Cluster delta sigma + some cases 

of reduced shear
- cross-correlation maps between 

CMB lensing and galaxy density

- Reduced shear for clusters with treecor
- HATS usage to handle large files
- Compute angular power spectra directly 

from catalogues

- Reuse of 2pt correlation to clusters
- Joint analysis
- Not very user friendly

-  One needs to learn the pipeline 
management and the code in each 
stage

What is ready Some issues

What is being developed

https://arxiv.org/abs/2212.09345
https://hats.readthedocs.io/en/latest/


TJPCov
● TJPCov is a general covariance calculator interface to be used within LSST DESC.
● Theoretical covariance for Cluster counts and 3x2pt

Gaussian, non-Gaussian, SSC

3x2pt in harmonic space  covariance for angular power 
spectra Cl. 

Gaussian cluster counts covariance with SSC
Cluster Counts theoretical covariance from 

TJPCov

Cluster Counts simulated  data covariance



TJPCov
How to 
use:

Config Yaml file Python file

Must have:
- Covariance types
- SACC file
- Theory parameters

Cosmo yaml 
file

Basically 4 lines of codeMust have:
- ΛCDM parameters

● You can have SACC file with several data sets and choose to just compute a covariance with TJPCov 
for one datatype

● The library is Conda installable 



TJPCov

- Completely based on SACC files
- TJPCov is used inside TXPipe and in the 

Cluster Pipeline
- Ongoing study on theoretical shear 

covariance from the Cluster group (Yuanyuan 
Zhang)

- Not too many developers (last 
commit to master was 9 months 
ago)

- Cluster Code takes 3 minutes to 
compute 

- Not connected to Firecrown
- Covariance depends on 

cosmo!



Firecrown
● DESC framework to implement likelihoods 
● Where we connect data to theory

Integrated with several 
cosmology codes:

❏ CCL
❏ Cobaya
❏ Numcosmo
❏ Camb
❏ Cosmosis

❏ Supernova
❏ Clusters
❏ 3x2pt
❏ CMB

Connect data to theory for:

Bayes theorem



Firecrown

Data vector Theory vector

Covariance

Statistics object

Firecrown Likelihood

SACC file

Systematics

Passed to the 
MCMC sampler Chains

- Statistics object:
- Data vector 

reading
- Calls external 

code for theory 
- Add systematics

Connector

- Likelihood:
- Ensembles 

covariance, data 
and theory into 
probability

Sampler 
parameters

Theory 
parameters



Firecrown
How to use step-by-step:

1. Have a SACC file with your data
2. Creates a statistics object in Firecrown

a. It has to read the data from SACC
b. It has updatable parameters (they will come 

from the sampler)
c. Connects the updatables to your code
d. Calls theory and systematics

3. Prepare likelihood python file:
a. Instantiate Statistics and Likelihood Firecrown 

objects
b. Has a build_likelihood function

4. Prepare 2 sampler files:
a. Sampler configurations and path connections
b. Cosmology and other values to be sampled

5. Run sampler

1 File

Develop 1 class

1 File, some 
developing 
involved

2 Files



Firecrown
You can analyze the output data as you want

Or you can use prebuilt tools like 
cosmosis-postprocess



Core Cosmology Library (CCL)

Augur

Smokescreen

● Calculate basic observables used in cosmology
● All previous code uses this as the cosmology object

● DESC forecasting and inference validation tool
● Generates Firecrown likelihood.py and computes Fisher matrix

● DESC Modules for data blinding
● Uses Firecrown likelihood.py and SACC to blind data

http://likelihood.py
http://likelihood.py


LSST Probes Pipeline
● Clusters → CLPipeline

○ Uses all DESC tools
○ Validation/Readiness ongoing → Computing time problems
○ Missing some systematics

● Weak Lensing → TXPipe
○ Connected to Firecrown and other DESC tools
○ More advanced than the others
○ Seems ready for initial analysis

● Supernovae → SN_pipe
○ Under construction
○ Firecrown examples

● BAO 
○ Firecrown example with Planck data
○ Simple CCL distance measurement

https://github.com/LSSTDESC/CLPipeline
https://github.com/LSSTDESC/TXPipe
https://github.com/LSSTDESC/sn_pipe


Summary
● Want to manage all parts of your code together? Use Ceci
● Which file type should I expect in all codes? SACC
● Want to ingest some data, re-use some data computations? TXPipe
● Get cosmological constraints? Firecrown
● Theoretical cosmology in you SACC? TJPcov

Importat notes:
- Although each of the module works, a full pipeline connecting all of them for each 

LSST probe does not seem ready
- If we had one full pipeline example with Ceci, Multiprobe analysis and more flexible 

choices would be easier
- Firecrown team is working on an API for easier usage examples


