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Abstract 

This document explains the design of the DIRAC Production Manager Console.
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1 Introduction

1.1 Definitions, acronyms and abbreviations

1.1.1 Definitions

Architecture

The software architecture of a program or computing system is the structure or structures of the system, which comprises software components, the externally visible properties of those components, and the relationships among them.

Framework

A framework represents a collection of classes that provide a set of services for a particular domain; a framework exports a number of individual classes and mechanisms that clients can use or adapt. A framework realizes the architecture.

Component

A software component is a re-usable piece of software that has a well-specified public interface and it implements a limited functionality. Software components achieve reuse by following standard conventions.

1.2 Acronyms

CERN

European Organization for Nuclear Research

UML

Unified Modelling Language

WWW

World Wide Web

1.3 References

[1] The Unified Modelling Language. Bosh, Rumbaugh, Jacobson.

2 Overview of the document

The architecture of the system is described in terms of the components we have identified and their interactions. A software component is a part of the system, which performs a single function and has a well defined interface. Components interact with other components through their interfaces.

The notation we are using in this document to specify the architecture is the Unified Modelling Language (UML)[1] . We are going to use component and deployment diagrams to describe a snapshot of the components and their relationships at a given moment in time, class diagrams to show the software structure and use case diagrams to describe some of the use cases or scenarios.

3 Experience gained during 2004 Data Challenge.

Experience gained during Data Challenge 2004 gave a clear indication of the direction for development. During this Data Challenge it became apparent which part of the project must be redesigned. 

The part of the project related to the formulation of the Productions (Module, Step and Workflow editors) shows stability of the code and provides great flexibility for the Production Manager. Therefore this part of the code was considered “stable” and has been used with minor changes.

Previously, the Production Manager capabilities to steer the Production were implemented in a rudimentary form and definitely required a full revision. The Production Database implemented using Java Enterprise platform and the Oracle database was difficult to manage (even it shows brilliant overall stability) and was not providing the functionality to work with Job content like input and output files. This was because it was originally planned for Monte Carlo simulation jobs, but had to be implemented because of the new requirements to run Stripping and Analysis jobs.  

The outcome of this phase was a decision to redesign the architecture of the Console and the complete redevelopment of the Production Data Base in a form of a Repository.  

4 Production Manager Console – Use cases and requirements.

The use case analysis is an essential part of the development process. We checked all possible functions can be performed by the Production Manager and grouped them into four main categories (see Figure 1)
 1. Production manipulations.

 a) Edit Production.

 b) Publish Production in Repository.

 c) Put Production on Hold (do not submit new Jobs belonging to this Production).

 d) View Production status.

 e) Delete Production and all underlying objects.

 f) Delete newly created, but unsubmitted, Super Jobs from Repository.

 g) Delete all Super Jobs from WMS submitted via this Production.
 h) Kill all Super Jobs from CE submitted via this Production.
 2. File List manipulations.

 a) Create File List (by connecting File Catalogue resource).

 b) Edit File List.

 c) Delete File List.

 3. Production Request manipulations.

 a) Create Production Request (requires Production and may require File List).

 b) Expand Production Request (may require File List).

 c) Put Production Request on Hold (do not submit new Jobs belonging to this Production Request).

 d) View Production request Status.

 e) Delete Production Request and all underlying objects.

 f) Delete newly created but un-submitted Super Jobs from Repository.

 g) Delete all submitted Super Jobs from WMS belonging to this Production Request.
 h) Kill all submitted Super Jobs from CE belonging to this Production Request.
 4. Super Job manipulations.

 a) View Super Job status.

 b) Delete Super Job from Repository.

 c) Get/Watch Super Job output.

 d) Delete Super Job from WMS (Workload Management System).

 e) Kill Super Job on CE (Computer Element)
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Figure 1 Production Console Use Case Diagram
All the operations presented above should be executed via the Production Manager Console and require some kind of persistency to store Productions, Production Requests and Super Jobs. 

The required persistency will be implemented in the form of a Repository. The Repository is a storage space with the ability to store binary objects (like files) in containers (like directories) and can be accessed via path. All main objects and their states will be stored in this Repository.

5 Repository
The standard way to deal with the persistency will be to use a data base. It is exactly what we have been using in the previous version. The disadvantage of this solution is the requirement for a solid database schema and limited abilities to store files. During DC2004, we found that the ability to store files submitted (received) with the job is vital. By taking these points into consideration, we decided to make a Repository in the form of hierarchical storage. This solution will allow us to have a flexible Repository structure combined with the file storage. 
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Figure 2 Production Console Deployment Diagram
In this version, we will introduce a new entity - the Repository Agent (Figure 2). The Repository Agent is a command prompt type program representing and acting like a user. It provides a communication between the Repository and Batch System by submitting jobs, checking their states, getting output, and executing User commands. By having different types of the Repository Agent and a single Client able to communicate simultaneously with many Repositories, we can cover a wide range of batch systems (LCG, GRID, PBS etc) without the need to bind any specific batch system shared library or to have a specific installation. 

Repository Agents can be run by the users on their remote accounts or can be installed as a service. It will serve the Repository via a Repository protocol (DIRACRepositoryInterface see Figure 3). It will not interact with the client directly, but it will take orders through the Repository.
The client will show to the Production Manager the status of the Repository (including Jobs, Production Request and Production states), it will also publish the User commands. The Repository Agent will execute commands, submit new jobs, update job status and update the status of objects on all levels of the hierarchy.
5.1 The implementation of the Repository Interface
Both the Production Console and the Repository Agent use the DIRACRepositoryInterface (Figure 3) to communicate with the Repository. The DIRACRepositoryInterface implements high level functions like operations with the Productions, Production Requests, SuperJobs and Jobs. It keeps the structure of the Repository by knowing the paths to the different objects or containers, automatically changes statuses and increments indexes. The sophisticated structure of the DIRACRepositoryInterface is based on a very simple RepositoryBaseProtocol. 

The RepositoryBaseProtocol defines a handful of basic functions: createContainer, getChildren, put, get, getInfo, delete. The simplicity of this interface allows the easy implementation of the Repository on a wide range of local or remote network protocols like http, XMLRPC, sftp. 
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Figure 3 Production Console Component Diagram
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