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Abstract. Resource management is critical for application domains where components share their execution environments but belong to different stakeholders, such as smart homes or cloud systems. Yet, current middleware and application containers often hide system-level details needed for dynamic resource management. In particular, they tend to hide resource usage by offering automatic management of these resources (e.g., CPU, memory and I/O). In contrast, system-level containers, such as Linux Containers (LXC), allow fine-grain resource management. However, they lack knowledge about the application's structure and its requirements in order to provide fine tuned resource management.

In this tutorial, we will expose Squirrel: a new middleware which aims at combining the benefits from the component based software engineering to design flexible and modular application and the system level containers to manage resources. Squirrel follows an approach where developers specifies contracts on components and connections to describe the expected behavior of their application regarding resource consumption. These high level contracts are then used to automatically configure the system level containers which will hosts the running applications. At the end of this tutorial, applicants will be able to design applications and contracts using Squirrel and run their application inside system level containers to ensure a correct behavior of their application regarding resource consumption. 

Duration and Room Requirements

The workshop duration is half a day (4 hours). The type of tutorial will be a hands-on tutorial. This tutorial requires a room with wireless access for participants. We expect between 8 and 20 participants.

Scope

The intended audience is both software engineers/researchers and PhD students. The attendants must have a laptop with Virtual Box installed and we will provide a dedicated virtual machine to have a working environment. The attendants must be familiar with Java or any Object Oriented Technology. Academics and practitioners alike will benefit from the tutorial. We expect that the presentation is of particular interest for designers of distributed tools and algorithms, both academics and practitioners, who would like to benefit from an abstraction to finely control with resource management.

Goal and Objectives

The goal of this tutorial is to provide the fundamentals of our Squirel framework which mainly provide a way to perform resource reservation on a modern component based framework named Kevoree [START_REF] Fouquet | A dynamic component model for cyber physical systems[END_REF] [START_REF] Morin | Taming dynamically adaptive systems using models and aspects[END_REF]. Kevoree is a framework language for designing heterogeneous and distributed adaptive applications. Squirel [START_REF] Gonzalez-Herrera | Scapegoat: an Adaptive monitoring framework for Component-based systems[END_REF] also relies on system level container such as LXC to ensure the resource reservation during the system runtime. The goal of this tutorial is to present Squirel through a practical session to a wide number of Software Engineering practitioners. This event would be a great venue for people to learn-by-example about resource aware development and deployement, in a modern component based framework. This tutorial is also intended to be a privileged moment to collect comments and feedback on our approach and realizations. This overall goal can be broken down into several concrete sub-objectives: Presentation This first part introduces Component based software engineering and the Kevoree Framework. After a bit of history, some facts, and examples of realizations, the participants prepare their machines with the necessary tools for the following parts. Practical session The practical session of this part ensures that the virtual image is working on each participant's machine.

-Component Model.

Part 1 -The basics (20 min talk -30 min hands-on)

Presentation This second part presents the basics on how to design, assemble an deploy an component based application on the Kevoree Framework. Practical session The practical session of this part will enables the design and deployment of a system composed of various components.

Part 2 -Design your contract (20 min talk -30 min hands-on)

Presentation This part introduces the Squirell framework and its languages to support the expression of contracts on resources usage. Practical session The practical session of this part will involve the design of several contracts to enable resource reservation for each component of the system. Presentation This final part presents the runtime environment of the Squirell framework to support resource reservation on the running system. Practical session The practical session of this part will be to set up the runtime environment of Squirell and deploy the applications with the ressource reservation feature.

  Use the underlying framework (Kevoree) to understand and manipulate the component concepts. -Deployment on (single & multiple) node. Experiment the simple deployment on single vs multiple execution nodes. -Develop resource-aware contracts for component based system. -Run a component-based system with resource reservation feature. The tutorial is divided into 4 main sections 5.1 Part 0 -Introduction (20 min talk -20 min Prerequisites)

5. 4

 4 Part 3 -Run your application with resource management (15 min talks -30 min hands-on)
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