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Abstract ID : 26

Scaling Agile Infrastructure to people

Abstract
When CERN migrated its infrastructure away from home-grown fabric management tools to
emerging industry-standard open-source solutions, the immediate technical challenges and
motivation were clear. The move to a multi-site Cloud Computing model meant that the
toolchains that were growing around this ecosystem would be a good choice, the challenge
was to leverage them.
The use of open-source tools brings challenges other than merely how to deploy them.
Home-grown software, for all the deficiencies identified at the outset of the project, has the
benefit of growing with the organization. This presentation will examine what challenges
there were in adapting open-source tools to the needs of the organization, particularly in the
areas of multi-group development and security.
Additionally, the increase in scale of the plant required changes to how Change Management
was organized and managed. Continuous Integration techniques are used in order to manage
the rate of change across multiple groups, and the tools and workflow for this will be
examined.
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The Careful Puppet Master: Reducing risk and
fortifying acceptance testing with Jenkins CI

Abstract
Using centralized configuration management, including automation tools such as Puppet, can
greatly increase provisioning speed and efficiency when configuring new systems or making
changes to existing systems, reduce duplication of work, and improve automated processes.
However, centralized management also brings with it a level of inherent risk: a single change
in just one file can quickly be pushed out to thousands of computers and, if that change
is not properly and thoroughly tested and contains an error, could result in catastrophic
damage to many services, potentially bringing an entire computer facility offline.
Change management procedures can – and should – be formalized in order to prevent such
accidents. However, like the configuration management process itself, if such procedures
are not automated, they can be difficult to enforce strictly. Therefore, to reduce the risk
of merging potentially harmful changes into our production Puppet environment, we have
created an automated testing system, which includes the Jenkins CI tool, to manage our
Puppet testing process. This system includes the proposed changes and runs Puppet on a
pool of dozens of RHEV VMs that replicate most of our important production services. This
paper describes our automated test system and how it hooks into our production approval
process for automatic acceptance testing. All pending changes that have been pushed to
production must pass this validation process before they can be approved and merged into
production.
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A Validation System for the Complex Event
Processing Directives of the ATLAS Shifter

Assistant Tool

Abstract

Complex Event Processing (CEP) is a methodology that combines data from different
sources in order to identify events or patterns that need particular attention. It has gained
a lot of momentum in the computing world in the past few years and is used in ATLAS
to continuously monitor the behaviour of the data acquisition system, to trigger corrective
actions and to guide the experiment’s operators. This technology is very powerful, if experts
regularly insert and update their knowledge about the system’s behaviour into the CEP
engine. Nevertheless, writing or modifying CEP directives is not trivial since the used
programming paradigm is quite different with respect to what developers are normally
familiar with. In order to help experts verify that the directives work as expected, we have
thus developed a complete testing and validation environment. This system consists of three
main parts: the first is the persistent storage of all relevant data streams that are produced
during data taking, the second is a playback tool that allows to re-inject data of specific
data taking sessions from the past into the CEP engine and the third is a reporting tool
that shows the output that the directives loaded into the engine would have produced in the
live system. In this paper we describe the design, implementation and performance of this
validation system, highlight its strengths and short-comings and indicate how such a system
could be re-used in similar projects.
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dCache: Moving to open source development model
and tools.

Abstract
For over a decade, dCache.ORG has provided software which is used at more than 80 sites
around the world, providing reliable services for WLCG experiments and others. This can
be achieved only with a well established process from white board, where ideas are created,
through packages, installed on the production systems. Since early 2013 we have moved to
git as out source code management system as well as to GitHub for our source code hosting
service.
This presentation will show how techniques and tools are used by dCache developers to
manage code and releases, how to handle external contributions and still keep the quality
and reliability of the provided packages.
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Extending software repository hosting to code
review and testing

Abstract

We will present how CERN’s services around Issue Tracking and Version Control have evolved,
and what the plans for the future are. We will describe the services’ main design, integration
and structure, giving special attention to the new requirements from the community of users
in terms of collaboration and integration tools and how we address this challenge when
defining new services based on GitLab for collaboration and Code Review and Jenkins for
Continuous Integration. These new services complement the existing ones to create a new
global “development service”.
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Evolution of the Architecture of the ATLAS
Metadata Interface (AMI)

Abstract
The ATLAS Metadata Interface (AMI) can be considered to be a mature application because
it has existed for at least 10 years. Over the years, the number of users and the number of
functions provided for these users has increased.
It has been necessary to adapt the hardware infrastructure in a seamless way so that the
Quality of Service remains high.
We will describe the evolution of the application from the initial one, using single server
with a MySQL backend database, to the current state, where we use a cluster of Virtual
Machines on the French Tier 1 Cloud at Lyon, an ORACLE database backend also at Lyon,
with replication to CERN using ORACLE streams behind a back-up server.
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Scalable and fail-safe deployment of the ATLAS
Distributed Data Management system Rucio

Abstract

This contribution details the deployment of Rucio, the ATLAS Distributed Data Management
system. The main complication is that Rucio interacts with a wide variety of external services,
and connects globally distributed data centres under different technological and administrative
control, at an unprecedented data volume. It is therefore not possibly to create a duplicate
instance of Rucio for testing or integration. Every software upgrade or configuration change
is thus potentially disruptive and requires fail-safe software and automatic error recovery.
Rucio uses a three-layer scaling and mitigation strategy based on quasi-realtime monitoring.
This strategy mainly employs independent stateless services, automatic failover, and service
migration. The technologies used for deployment and mitigation include OpenStack, Puppet,
Graphite, HAProxy, Apache, and nginx. In this contribution, the reasons and design
decisions for the deployment, the actual implementation, and an evaluation of all involved
services and components are discussed.
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Software Development at Belle II

Abstract
Belle II is a next generation B factory experiment that will collect 50 times more data
than its predecessor Belle. The higher luminosity at the SuperKEKB accelerator leads to
higher background and requires a major upgrade of the detector. As a consequence also
the simulation, reconstruction, and analysis software has to be upgraded substantially and
actually most parts are newly written taking into account the experience from Belle and
other experiments and advances in technology.
While large parts of the Belle software were written by KEK staff members, the Belle
II software development is distributed around the world and relies on contributions from
students and staff members. The regional distribution, the different (cultural) backgrounds
and skills of developers are a challenge for a project that has to make sure that all parts fit
together. Several tools and organizational measures are employed to allow the developers to
focus on their main work and at the same time keep them conscious of the overall goal of
providing an easy-to-use, robust, and powerful software suite to the Belle II collaboration.
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Optimizing CMS build infrastructure via Apache
Mesos

Abstract
The Offline Software of the CMS Experiment at the Large Hadron Collider (LHC) at CERN
consists of 6M lines of in-house code, developed over a decade by nearly 1000 physicists, as
well as a comparable amount of general use open-source code. A critical ingredient to the
success of the construction and early operation of the WLCG was the convergence, around
the year 2000, on the use of a homogeneous environment of commodity x86-64 processors
and Linux.
Apache Mesos is a cluster manager that provides efficient resource isolation and sharing
across distributed applications, or frameworks. It can run Hadoop, Jenkins, Spark, Aurora,
and other applications on a dynamically shared pool of nodes.
We present how we migrated our continuos integration system to schedule jobs on an
relatively small Apache Mesos enabled cluster and how this resulted in better resource usage,
higher peak performance and lower latency thanks to the dynamic scheduling capabilities of
Mesos.
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Integrating Puppet and Gitolite to provide a novel
solution for scalable system management at the

MPPMU Tier2 centre

Abstract
In a grid computing infrastructure tasks such as continuous upgrades, services installations
and software deployments are part of an admins daily work. In such an environment tools
to help with the management, provisioning and monitoring of the deployed systems and
services have become crucial.
As experiments such as the LHC increase in scale, the computing infrastructure also becomes
larger and more complex. Moreover, today’s admins increasingly work within teams that
share responsibilities and tasks. Such a scaled up situation requires tools that not only
simplify the workload on administrators but also enable them to work seamlessly in teams.
In this paper will be presented our experience from managing the Max Planck Institute
Tier2 using Puppet and Gitolite in a cooperative way to help the system administrator in
their daily work.
In addition to describing the Puppet-Gitolite system, best practices and customizations will
also be shown.
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docker HEP: containerization of applications for
development, distribution and preservation.

Abstract

docker & HEP: containerization of applications for development, distri-
bution and preservation.

HEP software stacks are not shallow. Indeed, HEP experiments’ software are usually many
applications in one (reconstruction, simulation, analysis, ...) and thus require many libraries
- developed in-house or by third parties - to be properly compiled and installed. Moreover,
because of resource constraints, experiments’ software is usually installed, tested, validated
and deployed on a very narrow set of platforms, architectures, toolchains and operating
systems. As a consequence, bootstrapping a software environment on a developer machine
or deploying the software on production or user machines is usually perceived as tedious
and iterative work, especially when one wants the native performances of bare metal.
Docker containers provide an interesting avenue for packaging applications and development
environment, relying on the Linux kernel capabilities for process isolation, adding “git"-like
capabilities to the filesystem layer and providing (close to) native CPU, memory and I/O
performances.
This paper will introduce in more details the modus operandi of Docker containers and then
focus on the hepsw/docks containers which provide containerized software stacks for -among
others- LHCb. The paper will then discuss various strategies experimented with to package
software (e.g. CVMFS, RPMs, from-source) and applied to optimize provisioning speed and
disk usage, leveraging the caching system of Docker.
Finally, the paper will report on benchmarks comparing workloads on native, VM and
Docker containers setups.
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Implementing a Domain Specific Language to
configure and run LHCb Continuous Integration

builds

Abstract
The new LHCb nightly build system described at CHEP 2013 was limited by the use of
JSON files for its configuration. JSON had been chosen as a temporary solution to maintain
backward compatibility towards the old XML format by means of a translation function.
Modern languages like Python leverage on meta-programming techniques to enable the
development of Domain Specific Languages (DSLs).
In this contribution we will present the advantages of such techniques and how they have
been used to implement a DSL that can be used to both describe the configuration of the
LHCb Nightly Builds and actually operate them.

Primary author(s) : CLEMENCIC, Marco (CERN)

Co-author(s) : COUTURIER, Ben (CERN)

Presenter(s) : CLEMENCIC, Marco (CERN)

Track Classification : T08 Software design; T11 Continuous integration systems

Track Status: SUBMITTED

Submitted by CLEMENCIC, Marco on Friday 24 October 2014

December 6, 2014 Page 12



21st Internatio� . . . / Report of Abstracts Improved interface for the LH� . . .

Abstract ID : 385

Improved interface for the LHCb Continuous
Integration System

Abstract

The purpose of this paper is to describe the steps that led to an improved interface for
LHCb’s Nightly Builds Dashboard. The goal was to have an efficient application that meets
the needs of both the project developers, by providing them with a user friendly interface,
as well as those of the computing team supporting the system by providing them with a
dashboard allowing for better monitoring of build job themselves. In line with what is
already used by LHCb, the web interface is implemented with the Flask Python framework
for future maintainability and code clarity. The Database chosen to host the data is the
schema-less CouchDB, serving the purpose of flexibility in document form changes. To
improve the user experience, we use JavaScript libraries such as JQuery.
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New Continuous Integration and Automated Testing
Environment for ROOT

Abstract

ROOT is being developed following the practice of Continuous Integration (CI) and auto-
mated testing. Since ROOT is used by the HEP experiments, many individual physicists and
users outside the HEP community, a very wide range of platforms and operating systems need
to be supported, as well as many combinations of optional components. We demonstrate how
the Jenkins CI tool is used to handle multiple build modes on a vast amount of machines.
By migrating ROOT’s build system to CMake, we can handle a varying number of external
packages in different versions in a portable manner. Same build procedures and scripts can
be used for building on Linux, Macs and Windows, and at the same time we gain more
platform interoperability and improve build time behaviour. We illustrate how CTest with
custom built test driver scripts, allows us to provide a simple set of tools in order to add and
manage a full range of different kind of tests such as unit, integration and regression tests.
Depending on the build type, subsets of tests with varying significance may be selected and
executed in parallel. Test results are nicely integrated into the Jenkins tool for the benefit
of developers and system integrators.
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A design study for the upgraded ALICE O2
computing facility

Abstract
An upgrade of the ALICE detector is currently prepared for the Run 3 period of the Large
Hadron Collider (LHC) at CERN starting in 2020. The physics topics under study by
ALICE during this period will require the inspection of all collisions at a rate of 50 kHz for
minimum bias Pb-Pb and 200 kHz for pp and p-Pb collisions in order to extract physics
signals embedded into a large background.
The upgraded ALICE detector will produce more than 1 TByte/s of data. Both collision
and data rate impose new challenges onto the detector readout and compute system. Some
detectors will not use a triggered readout, which will require a continuous processing of the
detector data.
Although various online systems are existing for event based reconstruction, the application
of a production system for time-based data processing and reconstruction is a novel case
in HEP. The project will benefit from the experience gained with the current ALICE High
Level Trigger online system, which already implements a modular concept combining data
transport, algorithms and heterogeneous hardware. Processing of individual events will
however have to be replaced by the continuous processing of the data stream segmented
according to a time-frame structure.
One challenge is the distribution of data within the compute nodes. Time-correlated data sets
are received by the First Level Processors (FLP) and must be coherently transported to and
aggregated on the Event Processing Nodes (EPN). Several approaches for the distribution
of data are being studied. Aggregated time-frame data is processed on the EPN with
the primary goal to reconstruct particle properties. On-the-fly and short-latency detector
calibration is necessary for the reconstruction. The impact of the calibration strategy to
the reconstruction performance is under study. Based on the partially reconstructed data,
events corresponding to particular collisions can be assembled from the time-based data.
The original raw data are then replaced by these preprocessed data. This transformation
together with the application of lossless data compression algorithms will provide a data
volume reduction of a factor of 20 before data is passed onto the storage system.
Building on messaging solutions, the design and development of a flexible framework for
transparent data flow, online reconstruction, and data compression has started. The system
uses parallel processing on the level of processes and threads within processes in order to
achieve an optimal utilization of CPU cores and memory. Furthermore, the framework
provides the necessary abstraction to run common code on heterogeneous platforms including
various hardware accelerator cards.
We present in this contribution the first results of a prototype with estimates for scalability
and feasibility for a full scale system.
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