Portable Online Prediction of Network Utilization Problem

Predict network utilization in near future to enable optimal utilization of spare bandwidth for low-priority asynchronous jobs co-located with an HPC application

Goals

High accuracy, low compute overhead, learn on-the-fly without previous knowledge

Proposed solution

Dynamic sequence-to-sequence recurrent neural networks that learn using a sliding window approach over recent history Evaluate the gain of a tree-based meta-data management INRIA, The Univ. of Tennessee, Exascale Comp. Proj., UC Irvine, Argonne Nat. Lab.

Grid'5000 experiments

Monitor and predict network utilization for two HPC applications at small scale (30 nodes) Easy customization of environment for rapid prototyping and validation of ideas (in particular, custom MPI version with monitoring support) Impact: Early results facilitated by Grid'5000 are promising and motivate larger scale experiments on leadership class machines (Theta@Argonne)

Energy proportionality on hybrid architectures 2

Hybrid computing architectures : low power processors, co processors, GPUs. . . Supporting a "Big, Medium, Little" approach : the right processor at the right time

Damaris

Scalable, asynchronous data storage for large-scale simulations using the HDF5 format The creation of a dedicated working group within the OpenStack community that deals with Fog/Edge challenges (now managed by the foundation with key actors such as ATT, Verizon, CISCO, China mobile etc.) Several presentations / publications (see the DISCOVERY website) France has the main academic actor in the worldwide community (Inria/IMT Atlantique) thanks to the G5K testbed in particular.

A leadership position A strong expertise for experiments related to performance, scalability of OpenStack components (concrete actions with RedHat, ongoing actions with Huawei, etc.)

Reconfiguring resources

s 

  (10K+) write on disk at the same time synchronously Problems: 1) I/O jitter, 2) long I/O phase, 3) Blocked simulation during data writing Solution Aggregate data in dedicated cores using shared memory and write asynchronously Grid'5000 used as a testbed Access to many (1024) homogeneous cores Customizable environment and tools Repeat the experiments later with the same environment saved as an image The results show that Damaris can provide a jitter-free and wait-free data storage mechanism G5K helped prepare Damaris for deployment on top supercomputers (Titan, Pangea (Total), Jaguar, Kraken, etc.) Inria Project Lab: Discovery (contd)

efficient, reliable and flexible: 200 nodes deployed in ~5 minutes

  

	Key numbers: users and publications Grid'5000 organization and governance		
	Operating System reconfiguration with Kadeploy: Groupement d'Intérêt Scientifique (GIS)		
	Provides a Hardware-as-a-Service cloud infrastructure Year 2010 2011 2012 2013 2014 2015 2016 2017 2018 Director -Frédéric Desprez
	it e A Enable users to deploy their own software stack & get root access Active users 564 553 592 514 528 458 573 Publications 154 141 101 134 106 143 122 Bureau (6 members: FD, LN, PhD & HDR 14 20 9 27 24 30 27 Usage rate 50% 56% 58% 63% 63% 63% 55% 53% 70% default VLAN 600 564 151 127 23 22 1313 active users over the last 3 years Christian Perez, Adrien Lebre, Laurent Lefevre, David Margery) Comité des responsables de sites Technical Director -Lucas Nussbaum institutional and scientific steering Scalable, Avoid network pollution Technical team (8.2 FTE) technical steering 3769 active users since 2003 routing between Grid'5000 sites 2007 publications that benefited from Grid'5000 in our HAL collection 4 Architects committee (6 members) Create custom topologies global VLANs all nodes connected at level 2, no routing SSH gw local, isolated VLAN only accessible through a SSH gateway connected to both networks By reconfiguring VLANS Computer Science: 96%, Mathematics: 2.4%, Physics: 2.4% Conseil de groupement almost no overhead Inria, CNRS, RENATER, CEA, Since 2015: LORIA: 23%, IRISA: 23%, LIG: 19%, LIP: 13%, LS2N: 13%, CRISTAL: 5%, CPU, CDEFI, IMT advisory and LIRMM: 5%, LIP6: 3% (≈ Allistène + RENATER) evaluation bodies
	Conseil scientifique 10 international members	routed VLAN separate level 2 network, reachable through routing	s it e B

Customize networking environment with KaVLAN

Protect the testbed from experiments (Grid/Cloud middlewares)

Lucas Nussbaum SILECS/Grid'5000

V. Villebonnet, G. Da Costa, L. Lefèvre, J.-M. Pierson and P. Stolf. "Big, Medium, Little" : Reaching Energy Proportionality with Heterogeneous Computing Scheduler", Parallel Processing Letters, 25 (3), Sep. 2015 Lucas Nussbaum SILECS/Grid'5000

https://www.grid5000.fr/w/Hardware Lucas Nussbaum SILECS/Grid'5000
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Toward a resource management system for Fog/Edge infras.

Inria Project Lab: Discovery

Design a resource management system (a.k.a. a cloudkit) for Fog/Edge infrastructures A four year project started in 2015 with Inria, Orange (and initially Renater) Designing from scratch such a system cannot be envisioned (OpenStack 13 Millions of LOCs)

Contributions

Implementation of a complete workflow to evaluate OpenStack WANWide