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9ȄŜŎǳǘƛǾŜ {ǳƳƳŀǊȅ 

This report presents the results from the work carried out in the ISES ²t т άLƴǘŜƭƭƛƎŜƴǘ /ƭƻǳŘ-Enabled 

Multi-aƻŘŜƭ 9ƴŜǊƎȅ {ƛƳǳƭŀǘƛƻƴǎέΦ 

The objective of the WP7 was to define and implement cloud-based architecture based on the 

constraints of the requirements analysis, the use case specifications and state of the art analysis, as 

well as several initiatives including FoI, IoT and e-Innovation.  

The deliverable covers the work done in WP 7 within the following tasks: 

¶ T7.3 Adaptation of energy performance and cost simulation tools for use on a cloud 

environment. 

¶ T7.4 Intelligent workflow definition, execution and monitoring services. 

This document also builds on the results of the task: 

¶ T7.2 Cloud-enabled service APIs. 

Results of the task T7.2 were presented in deliverable D7.2: άCloud-enabled software integrationέ. 

The main objectives of the tasks covered within this document, supporting the developed software 

were: 

¶ Re-engineering and adaptation of the analysis/simulation software for efficient use within the 

ISES Cloud. 

¶ Parallelization of software processes including partial redesign and re-implementation of 

existing modules. 

¶ Development of intelligent workflow definition based on ontologies and models defined by 

WP3. 

The goal of these tasks was to show the benefits of cloud adaptations, to quantify the needs efforts and 

provide best practice examples. The document presents the software prototype of the cloud related 

workflow services through the concise description of its major features. 

The document is structured in two parts. The first part of the document briefly describes the overall 

preferences of the developed prototype of the cloud related workflow services. The second part covers 

the description of the running prototype.  

The partners participating in the WP 7 have been responsible of separate parts of this document, but 

have worked together under the coordination of the WP leader UL over the duration of the work task 

to harmonize and update the work, as well as considering information from partner inputs and through 

active discussions with all project partners during consortium meetings. 

http://ises.eu-project.info/
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1. LƴǘǊƻŘǳŎǘƛƻƴ 

Deliverable D7.3 is an operational software prototype of the cloud related workflow services. It is 

based on a work done within WP7 and is tightly related to the results of the work within WP2 and 

developed prototypes of the WP4, WP5 and WP6. 

The main result of the tasks covered with this document is the executable code that cannot be 

sufficiently presented within the written document, therefore this document is concisely 

documenting the appearance, installation requirements and functionality of the created prototype, 

ignoring the source code of the developed ISES cloud system.  

The presentation of the developed prototype is following the developed end-user workflow based on 

ISES use-cases and end-user scenarios and is presented in Figure 1. The diagram clearly shows the 

separation of local (browser based) and cloud (remote) tasks. The communication between nD 

Navigator (running in a browser) and the cloud related workflow services are through the use of ISES 

Cloud API, described in deliverable D7.2. The up-to date ISES Cloud API reference on all implemented 

REST operations is available at: 

¶ http://vel.ises.eu-project.info/api/api-docs  

While the services performing cloud-related tasks have no graphical user interfaces (GUI), the 

prototype is presented through the end-user interface of the multi-model (nD) Navigator, outlining 

the main characteristics of the cloud related workflow services when appropriate.  

 

http://ises.eu-project.info/
http://vel.ises.eu-project.info/api/api-docs
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Figure 1: General end-user scenario workflow 

http://ises.eu-project.info/
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2. tǊƻǘƻǘȅǇŜ ƻŦ ǘƘŜ ŎƭƻǳŘ ǊŜƭŀǘŜŘ ǿƻǊƪŦƭƻǿ ǎŜǊǾƛŎŜǎ 

The following sections provide an overview of the prototype of the cloud related workflow services 

developed within the ISES project.  

The prototype delivered in D7.3 is a part of the complex ISES VEL that is distributed across several 

locations within the ISES consortium (see Figure 2) and cannot be accessed directly (but exclusively 

through API). That is why there are no specific system requirements as the prototype works with all 

operating systems and specific end-user installation is not required. 

 

Figure 2: Distributed nature of the ISES VEL 

Due to the service-oriented architecture (SOA) of the developed platform both the ISES VEL as well 

as the prototype of the cloud related workflow services are programming language independent, 

resulting in variety of languages used. Programming languages used for the prototype as well as 

dependant services (including, but not limited to) are: 

¶ Java (nD Navigator, parts of ISES cloud services...) 

¶ Python (background scripts supporting cloud workflow services) 

¶ PHP (Cloud based ISES API, scripts supporting cloud workflow services) 

¶ BASH scripting (integration services within the cloud workflow) 

http://ises.eu-project.info/
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The computing resources and the ISES Cloud API are running on ISES Cloud test-bed, currently with 

the following hardware specification (see Figure 3): 

¶ 10 Intel Xeon Processor L5520 (2.26 GHz), 1U 

¶ 8MB shared L3 cache 8GB (2 x 4GB)  

¶ PC3-10600E (UDIMM) NC362i  

¶ Integrated Dual Port Gigabit  

¶ Embedded SATA RAID 0, 1, 10 

¶ HP 2 x 500GB 7.2k Hot Plug SATA  

¶ Fiber-Channel disk array ς 5 TB 
 

 

Figure 3: ISES cloud test-bed located at University of Ljubljana. 

The deployed dedicated hardware runs the latest long-term support Ubuntu1 14.04 Linux operating 

system. The test-bed can also integrate with non-dedicated hardware units that run Windows 7 

operating system. The deployed cloud infrastructure is based on OpenStack2 cloud environment.  

The high-throughput computing (HTC) environment deployed on the ISES Cloud is based on 

HTCondor3 distributed resource management system. HTC environment is used throughout the use 

of cloud based resources. 

                                                           
1
 Ubuntu, http://www.ubuntu.com 

2
 OpenStack.org, http://www.openstack.org 

3
 HTCondor, http://research.cs.wisc.edu/htcondor/ 

http://ises.eu-project.info/


D7.3 Prototype of the developed intelligent workflow definition, execution and monitoring services 

Version 1.0 ISES ς Intelligent Services for Energy-Efficient Life Cycle Simulation 

page 9/25 

 

 

© ISES Consortium http://ises.eu-project.info/  

3. tǊƻǘƻǘȅǇŜ ŦǳƴŎǘƛƻƴŀƭƛǘȅ 

The end-ǳǎŜǊǎΩ ƛƴǘŜǊŀŎǘƛƻƴ ǿƛǘƘ ǘƘŜ L{9{ ŎƭƻǳŘ ƛǎ ǘƘǊƻǳƎƘ ǘƘŜ Ƴulti-model (nD) Navigator which 

provides the functionality of preparing different stochastic and deterministic design variations for 

simulation as well as presenting the simulation results so that the user can make informed decisions 

about his design variations. When appropriate, the nD Navigator uses ISES computational cloud with 

specifically adapted and developed software in order to perform analysis and get results. Steps 

leading to the desired result as well as appropriate ISES Cloud calls are presented in the following 

subsections. 

3.1 tǊŜǇŀǊƛƴƎ ǎƛƳǳƭŀǘƛƻƴ 

3.1.1 Registering a new project 

First thing that has to be done once user logs into the nD Navigator is to create a new project within 

which scope analyses will be performed (see Figure 4). 

 

Figure 4: Registration of the new project 

3.1.2 Preparing simulation 

Once new project is introduced, project files have to be uploaded to the nD Navigator (see Figure 5). 

Following successful upload to the ISES Cloud procedure the nD Navigator builds model from the 

uploaded project files (see Figure 6 and Figure 7) in order to allow end-user the visualization of the 

work performed via nD Navigator. 

 

http://ises.eu-project.info/
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Figure 5: Project files upload procedure 

 

Figure 6: Building of BIM models from uploaded model files 

 

http://ises.eu-project.info/
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Figure 7: Message announcing successful creation of project BIM model 

The rationale behind this step comes from the fact that the 3D model may not be automatically 

created from the information uploaded via the IFC model data but it may be necessary to upload an 

additional geometry related file in parallel, such as X3D, corresponding to the geometry of the IFC 

model. This is the case in ALLPLAN based BIM-CAD models for the 3D viewer adopted from the EU 

Project HESMOS4. The restriction of this viewer version is that it cannot handle IFC files directly but 

only via the geometry data contained in an X3D file. Its benefit is that it fits better to a web browser 

using modern web technologies like HTML5 ŀƴŘ ǘƘŀǘ ǇǳǊŜ άǾƛŜǿŜǊέ ŦǳƴŎǘƛƻƴŀƭƛǘȅ ƛǎ ŦŀǎǘŜǊ. In BIM-

CAD models originating from Revit the IFC model can be viewed directly. For more information, 

please refer to the ISES Deliverable D6.3: άPrototype of the simulation evaluation service and the 

multi-model navigatorέ (Laine et al. 2014). 

After the successful creation of an intelligent ISES BIM project model, the project information can be 

visualized and examined through semantic and/or pure model views of the project in progress (see 

Figure 8 below). 

                                                           
4
 See HESMOS Project, http://hesmos.eu 

http://ises.eu-project.info/
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Figure 8: BIM visualization through semantic and/or model view 

3.1.3 Resource assignment 

In the next step, all external (non-BIM) resources are assigned (see Figure 9). 

 

Figure 9: Assigning zones of interest 

The Resource View pane of the nD Navigator offers end users all the available resources of the ISES 
service framework that are listed and grouped by constructions, occupancy and climate (Figure 10). The 
necessary resources can be assigned to IFC entities like walls, slabs, windows or spaces (rooms) by simple 
dragging. This information is required in order to create and start the initial passive simulation. 

http://ises.eu-project.info/



