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This reportpresentsthe results from the work carried outthe ISE3 t 1 & L y (i SEnébled Sy i
Multi-a 2 RSt 9y SNHE {AYdA Il GA2yaéd

The objective of the WP7was to define and implement cloutased archicture ased on the
constraints of the requirements analysis, the use case specifications and state of the art analysis, as
well as several initiatives including Fol, 10T asdn®vation

The deliverable covethe work donein WP7 within the followingtasks:

i T73 Adaptation of energy performance and cost simulation tools for use on a cloud
environment
1 T7.4 Intelligent workflow definition, execution and monitoring services

This document also builds on the results of the task:
I T7.2 Cloueknabled servicAPIs.

Results of the task T7.2 were presented in deliverable BZlaudenabled software integratian

The main objectivesof the tasks covered within this documergupporting the developed software
were:

1 Reengineering and adaptation of the analysisislation software for efficient use withithe
ISE€loud.

9 Parallelization of software processes including partial redesign arthpiementation of
existing modules.

1 Development of intelligent workflow definition based on ontologies and models defined by
WP3.

The goal of theetasks was to show the benefits of cloud adaptations, to quantify the needs efforts and
provide best practice examplefhe document presents the software prototype of the cloud related
workflow services through the concise descoptof its major features.

The document is structured in two parts. The first part of the document briefly describesvérall
preferences of the developed prototype of the cloud related workflow servitles second part covers
the descriptionof the runningprototype.

The partners participating in the WPhave been responsible of separate parts of this document, but
have worked together under the coordination of the WP leadeover the duration of the work task

to harmonize and update the work, as lWas considering information from partner inputs and through
active discussions with all project partners during consortium meetings.
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Deliverable D7.3 is an operational software prototype of the cloud related workflow serltigss.
based ona 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 ttadecannot be
sufficiently presented witim 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.

Thepresentation of the developedrototype is following thedeveloped eneuser workflow based on
ISES useases and endser scenariognd is presented ifrigurel. The diagram clearly shows the
separation of local (browser based) and cloud (remote) taSk& conmunication between nD
Navigator(running ina browser)and the cloud relatedvorkflow services ar¢hrough the use of ISES
Cloud API, described in deliverable D7.2. Théougate ISES Cloud API reference on all implemented
REST operations is available at

1 http://vel.ises.euproject.info/api/aprdocs

While the services performing cloudlated tasks have no graphical user interfaces (GiH8,
prototype is presented through the engser inerfae of the multimodel (nD) Idvigator, outlining
the main characteristics of the cloud related workflow services when appropriate.
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Figurel: General endiser scenario workflow
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Thefollowing secions provide an overview of the prototype of tlboud related workflow services
developed within thd SES project.

The prototype delivered in D7.3 is a part of the complex ISES VEL that is distributed across several
locations within the ISE consortium (se€igure2) 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 systemandspecific enduserinstallationis notrequired

ISES

T

resources

nD Navigator

Figure2: Distributed nature of the ISES VEL

Due to the servic@riented architecture(SOA) of the developed platform bothe ISES VEL as well
as the prototype of the cloud relatediorkflow services are prograning 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:

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

1 Python (background scriptsupporting cloud workflow services)

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

1 BASH scripting (integration services within the cloud workflow)
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The computing resources and the ISES Cloud API are running on ISES Chrd] ¢astently with
the following hardware specification (s€égure3):
1 10 Intel XeorProcessor L5520 (2.26 GHz), 1U
8MB shared L3 cache 8GB (2 x 4GB)
PC310600E (UDIMM) NC362i
Integrated Dual Port Gigabit
Embedded SATA RAID 01Q,
HP 2 x 500GB 7.2k Hot Plug SATA
FiberChannel disk array5 TB

=A =4 =4 4 -4 4

Figure3: ISESloudtest-bed located at University of Ljubljana.

The deployed dedicated hardware runs the latest kegn support Ubuntti 14.04 Linux operatip
system. The tesbed can also integrate with netledicated hardware units that run Windows 7
operating system. The deployed cloud infrastructure is based on OpefSkag# environment.

The highthroughput computing (HTC)environment deployed on the ES Cloud is based on
HTCondoct distributed resource management systemTC environment is used throughout the use
of cloud based resources.

! Ubuntu, http://Aww.ubuntu.com
2 OpenStack.orghttp://www.openstack.org
3 HTCondorhttp://research.cs.wisc.edu/htcondor/
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The enddza SNEQ AYGSNI OGA2Y ¢ A (K uliniko8el (hD) Bajigat@ wrickizR A &
provides the functionality of preparing diffemnt stochastic and deterministic digin variations for
simulation as well apreseningthe simulation results so that the user can make informed decisions
about his design variationgVhen appropriate, thenD 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

31t NBLI NAYy3I aAyYdz FdGA2Y

3.1.1 Registeringa 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 perform@geFigures).

r—————————— ol
| Virtual Laboratory demo x & o=a

)3 . & || B~ Google PlirB & & O # - =

& = s = = - = L

Window Help
[ | = BIMPper...

[ Process View =g

@ semantic BIM View [1| 2 = O||B Resource view &

]
uly)| O

7 Spatial structure | Rooms | walls | Facade Resources
& No IFC model loaded

~ Constructions

=] _default_door_
[=] _default_floor_
=] _default_roof
=] _defaulc_wall_
=] 1. Cavity wall, 2006 Part F (Northern Ireland)
|=) 1. Cavity wall, 2006 Part L (E&amp; W)
[=] 1. LSFwall-50mmEPS
[=] 1. Metal dadding roof, 2006 Part L
[] 1. Metal dladding wall, 2006 Part L
|=] 100mm concrete slab
[=] 100mm heavyweight concrete block (plastered bath
[=] 100mm lightweight concrete block (plastered both si
=] 100mm reinforced concrete
[2] 105mm brick (plastered both sides)
|=] 10mm ceiling tiles
|=] 10mm wooden floor
[=] 115mm brick cavity wall with 12mm plaster both side
=] 115mm brick cavity wall with 50mm air gap
X ] v

5 Progress View 8 % ¥ = 0|/« ontology View 2 [FIE] = 8 || & variation View =8 =8

No operations to display at this time. IFC | Construction || Occupancy || Climate No simulation Matrix loaded

No Ontolegy model loaded

Figure4: Registration of the new project

3.1.2 Preparing simulation

Once new project is introduced, project files have to be uploaded to the nD Navigatdfigsee5).

Following successful upload to the ISES Cloud procetierea® Navigator builds model from the
uploaded project files (seEigure6 and Figure7) in order to allow eneuser the visualization of the
work performed via nD Navigator.
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Figure5: Project files upload procedure
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Figure6: Building of BIM models from uploaded model files
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conl -t

L] e || B~ Google AleEa ¥ A O ¢

@ Intelligent BIM prepared

OK

Figure7: Message announcing successful creation of project BIM model

The rationa¢ behind this sep comes from the fact thathe 3D model may nobe automatically

created from the information uploaded vthe IFCmodeldata but it may be necessary to upload an

additional geometry relatedile in paralle] such as X3Dcorresponding to the geometry dlie IFC

model. This is the case in ALLPLAN based@\i®l models for the 3D viewer adopted from t&e
ProjectHESMO'S The restriction of this viewer version is that it cannot handle IFC files directly but

only viathe geometrydata contained iran X3D fé. Its benefit is that it fits better to a web browser

using modern web technologies like HTMLY R G KI G  LIJzNB o GA Sa S NBEM T dzy Ol A
CAD models originating from Revit the IFC model can be viewed dir€otlynore information,

please refe to the ISES Deliverable Dé@rototype of the simulation evaluation service and the
multi-model navigatog (Laine et al. 2014)

After the successful creation ahintelligent ISES BIM project mogtie projectinformation can be
visualized and examed through semantic and/or pure model viewf the project in progress (see
Figure8 below).

* SeeHESMOS Projedtitp://hesmos.eu

© ISES Consortium http://ises.euproject.info/


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

D7.3Prototype of the developed intelligent workflow definition, execution and monitoring services
Versionl.0 ISES Intelligent Services for Enerdgfficient Life Cycle Simulation
pagel?/25

Figure8: BIM visualization through semantic and/or model view

3.1.3 Resource assignment

In the next step, akkxternal (hoRBIM) resources are assigned ($ggure9).

Figure9: Assigning zones of interest

The Resource View pane of the nD Navigator offers end users all the available resources of the ISES
serviceframework that are listed and grouped by constructions, occupancy and cliffigta€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.
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