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Abstract Methods | Name | BulldStatus |  Versions | Downloads

|
The nsls2forge conda infrastructure at the National Synchrotron - 'I;herf are_;[_vr\]/o fr_na;r! V\t'ﬁyts we choie;o ?}Jgomatefthte_ Ipts_ISZIrc]J r?eltlzonda -
Light Source Il (NSLS-11) at Brookhaven National Laboratory requires INTTASTTULILTS. TNE TIFSL1S Gl WE CTeaied a tbrary O ULTIES nat diiows bluesky
large amounts of automation to be feasible in the long term. Through the the User 1o gathe_zr |r_nportant mformgtlon and make chan_ges {0 items In ’r
use of emerging continuous integration technologies, we have created a feedstock repositories. The second is a bot that automatically updates -
bot that will automatically search for and update software packages as configuration files, re-renders, and submits pull requests for feedstocks at
they release. This makes newly created or updated software packages the nsls2forge. | nsis2forge |v0.4.0 |
created at NSLS-II readily available to install at any beamline workstation _ _ _  pypi |v0.A.C
- We decided to create a suite of utilities that would not only help the
] e oriter. e sprad e ok s eSSBS | endsar prtorm aprations o sk epostores, bt L
employment of cloud corr’lputing for easy access. A depende’ncy graph is a by the bot to perform the entire process automatically. Other utilities, such
directed acyclic graph that contains a node for each software package as the dashboard (Figure 2) help maintainers see an overview of every
essential for maintaining a hierarchy of packages which is used by the bot _ _ _ _ ovri DR
for correct and efficient updating. Migrations are used to change the When au tomatically updatl_ng software_ pack_a ges with new versions, i
metadata of a specific package by updating its configuration files. We a problem arises when conS|d§r|ng the relatlon_shlps betwee_n packages. bluesky-kafka
make use of Microsoft Azure for hosting our bot that executes its job a TO_ alleviate this problem, we implemented a directed acyclic graph _
few times a day. Conda is well known in the scientific Python community (Flgure 4) o rep_resent cvety feedstock packa_ge at nslstc_)rge a_Iong with
for providing software packages and environments. Existing open source their dependencies. This meth_od of representing the relationship between
software, by the conda-forge team, provided many key utilities and ideas p_acl_<|ages was develozped and ! Ir:wpl:menter:j_ by thehconorlla-it;orge tgam for nﬂ'u
for the implementation of our bot. By automating the processes of our S'm'sr purposes [1, 2]. We will refer to this graph as the dependency p— .
conda infrastructure at the NSLS-11, we are providing up-to-date, tested, grapn. boltons
and packaged software at a significantly better rate and volume than : :
hefore. _ Eac_h _n_ode In the graph can be repres_ented by a piece of software.
This definition can range from programming languages to software
applications and software packages. We store each feedstock along with [ nsis2forge |W0.7.15
Its raw configurations at each node in the graph. Edges between nodes are - - [ pypi [v0.7.16 |
defined as an “is a dependency of” relationship. For example, the package T
| jonall bum:
- event-model Imports some functionality from numpy, therefore, numpy ==
Introduction Is a dependency of event-model. A subgraph of the full dependency
graph is shown in Figure 5, displaying only event-model and its related
Conda is an open-source, cross-platform, language-agnostic package pieces of software. Sorting the nodes topologically gives us a correct _ o
4 enyi i svstern. NSLS.I| Conda t order to update software packages so no dependency issues come up at Figure 2: Part of the dashboard for feedstock repositories at
Mmanager and environment management system. -1l USes Londa to build time. nsls2forge. Lists build statuses, code health, versions, and

deploy read-only production environments at the beamlines. Software

_ number of downloads for every feedstock. Full dashboard can
packages that are developed and built at NSLS-II may be needed at many

be found here https://github.com/nsls-ii-forge/project-

different beamlines and analysis servers. The Anaconda Cloud allows us - management
to publish software packages so we can share our software not only with AUES '
others at NSLS-11 but also around the world. all-feedstocks Performs operations on every feedstock belonging to a GitHub organization
Most packages that are uploaded to the Anaconda Cloud have a dashboard Creates a dashboard with build statuses, downloads, versions, and code health for every feedstock Conclusion
Sepafate_“feed_8t00k1: ' repository. FeidSt?Ck repositii)ries allow for i graph-utils Performs operations on the dependency graph (build, query, and update)
automatic testing of new versions ot sottware packages on many difrerent : _ o : e We have shown that the current process for maintaining feedstock
olatforms prior to being published. This is done using continuous meta-utils Performs operations on individual feedstock configuration files nackages at the nsls2forge is unfeasibl?e in the long term. Augltomation of
integration/continuous deployment (CI/CD) technologies such as _ o _ _ _ _ _ the nsls2forge’s operation helps alleviate most of the manual work in the
Microsoft Azure and TravisCl. We publish our packages from feedstock Figure 3: Table of utilities built to automate operations at the nsls2forge. These are available via the command line maintenance process. The library of utilities helps not only the bot but
repositories to the nsls2forge conda channel on the Anaconda Cloud. interface. The code can be found here https://github.com/nsls-ii-forge/nsls2forge-utils. also any user or maintainer work more efficiently in diagnosing issues
and performing updates. The dependency graph is a useful representation
Managing feedstock repositories at the nsls2forge requires a lot of for recognizing how packages relate to each other and for making
manual work. This includes manually editing configuration files (Figure decisions when updating packages. The bot provides an end-to-end tool
1), rendering the feedstock using conda-smithy, submitting pull requests, that will update versions of packages automatically. While the changes
and monitoring build statuses. All these steps are required for each of the made by the bot will still need to be reviewed manually, it improves the
200+ feedstock repositories belonging to nsis2forge. e speed and volume at which packages can be updated and tested at
nsls2forge.
ik meta.yam| . Figure 4: Directed Acyclic Graph
li% set name = "event-model” %} (DAG). Useful for representing a Some future improvements to the utilities and bot are to extend the
{% set version = "1.15.2" %} complex set of relationships. functionality to update more than just version numbers of packages,
{% set sha256 = "31b610380labcc3ebe®99757bca7c9da9%b4¢ retrieve more complex information from the dependency graph, perform
file migrations across all feedstock repositories at once, and create an
. {{ name|lower }} interactive version of the bot that responds to requests for changes in

feedstock repositories.

: {{ wversion }}

: https://pypi.io/packages/source/{{ name[©] }}
= {{ sha256 }}
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: {{ PYTHON }} -m pip install .

-

- python >=3.6
- pip

- python =>=3.6

- jsonschema =>=3.0.0
- numpy
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- https:// '5'1_1: hub. com/NSLS-II/event-model Figure 5: A subgraph of our much larger dependency graph. This subgraph shows only the software associated https://eithub.com/regro/cf-scripts
 Bsb- :';{'E;;'[';t”: with the event-model Python package built at nsls2forge. Nodes (in blue) along the bottom are packages that
. LICENSE event-model depends on to run/build. Nodes along the top are packages that require event-mode1l to
: Data model used by the bluesky ecosystem run/build. This structure for representing package dependencies was developed by the conda-forge team [1, 2].

Figure 1: meta.yaml configuration file for the event-model-
feedstock repository. Found here https://github.com/nsls-ii-

1. Simple Additive Version Migrations

forge/event-model-feedstock/blob/master/recipe/meta.yami The bot itself will run in the cloud and use the various prebuilt
utilities to automatically update software package feedstock with new
versions as they release. It will go through a cycle of retrieving all # Existing pins | 4 resulting pins
i i . # migrator . -
Software that we write at NSLS-11 often depends on other software feedstock names from nsls_2forge, creatlng/updatlng the depe_ndency gE ] migrator: kind: version H= )
to build and function correctly. This can be seen most notably when graph, retrieving new versions of packages directly from their sources, - 1o a: - 18
importing different software modules when writing code. For example, editing conflgur_athn files, gnd finally submitting pull requests to b: L with 1.8 > L L
writing some software in Python that imports functionality from the feedstock repositories on GitHub. comeflag: Lt someflag:

numpy Package means that that software depends on numpy. This adds _ disabled - 1d _ disabled

an interesting level of complexity to our problem of automation. To edit configuration files with new versions, we use file migrations
(Figure 6). These migrations were first developed by the conda-forge

team for their bot [1, 2]. They allow us to keep a record of all changes
that are made by the bot and update specific portions of configuration

files. Figure 6: Simple version migrator used to update configuration YAML files. Original file on the left, migrator

in the middle, and resulting file on the right. Tags are only updated if the version number is greater than the
original version number.
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