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1. Introduction. 

Ghe objective of Annex 23 is to study physical phenomena causing air flow and pollutant 

transport in multizone buildings and to develop mcxlules to be integrated in a multizone air flow 

modelling system. 

The Annex is shared in three subtasks: 

• subtask 1; System Development; 

• subtask 2; Data Acquisition; 

• subtask 3; Evaluation. 

The goal of subtask 1 is to develop modules to be integrated in a Multi~ne Air Flow Modelling 

system (which will be based on the existing CO MIS program), to store the physical knowledge 

associated to each module in a standard format in order to ease the reuse of this knowledge in 

various contexts (the models will be documented with 'PROFORMAs' [Pelletret 92.04]), to 

develop a prototype of an Intelligent Simulation Environment in order to facilitate access to the 

modelling system, and to demonstrate the coupling of a multizone air flow modelling system 

with Building Energy Performance Simulation codes. 
~ 



This paper focuse_s on the development of the Intelligent Simulation Eq.vironm~nt adapted ~o 

Multizone Air Flow Modelling; this task will mainly be performed at CSTB with.contribption~ . . ' .. ' ' ·' 

of other Annex 23 participants and in relation with other tasks of Annex 23. It d~als, also :With 
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the proble~of <::O)Jpling COMIS -with BuA!ding Energy Performance Sirpulation tools,wJliGh is . , - ' - . .. . ,. ·-·:· 

an integral part of the Intelligent Simulation Environment. 

The concept of Intelligent Simu~ation Environment is based on some main ideas which .are 
• - ' I ' ~ ' 

presentedjn. t_his paper. Anyway, an ISE involves a graphical front-~nd; an example of a. 

graphical front-end for co~us is also presented. 

2. The. CQnc~pt of Intelligent Simulation Environment 

• ' _, ,; 

The conc~pt of Intelligent Si~p!at_ion Environment is under developme~t at c;sTB i!l the frame 
• • • '· ' \ • • ~· I ~ j 

of the IISIBat p~:oject [Pell.etret 90.06, Sou bra 91.11]. On the first glance, the IISIBat project 
• , , I , •. . , 'J' '. , ' ' - ; ,' ··. ,· •f -

might loo~ Ul<:e just another attempt to b_uild ~ graphical front-end around existing Building 
. ' . 

Performa~<::e Ev~l~ators . . It is in~eed a major goal of the ISE to provide a sophisticat~d 
graphical environment to allow the user to enter information in a straightforward way, instead 

of dealing with 'ma~ro-lang~ages' or other highly confusin~ :forms ~f input.flles needed b'y 

common building simulation to~ls.~ So, the ISE is also a graphical front-end. But is more. 

• I • 

The ISE will all_ow the s,haring of dat~ between various simulation tools, the coupling of 
. . ; _ii .. 

simulati~n tqols; it will involve.buil~-in<:;heckingand helping functions in order to assist the 

user wh~J;l modeJling the .. syste~?-sim~lating it or analyzing the results .. The ISE will also 
I ', • ' -..,' 

include a c01;nplete model documentation; the_ models are documented with the standard format, 

so-called 'P~OFQR,MA'; th.e ISE will allow the connection with external data bases. 
' ! • • 

, ~ ~,; j ·' 

2.1.- Sha,ring data. via the 'Integrated Data Model' 
i: L; ' 

, ..... ')1 

! ·~ l' 

. ~ , .. 
The ISE will enable simulation tools to communicate on different l~vels (sharing dat& and 

sharing part of assemblies). 

Sharing data is the simplest way of communication. The starting point for this concept is the 

trivial observation that all the simulation tools involved operate the same 'object': a building. 
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It is ·an obvious demand 'of users who 'app.ly a set df tools that information commonly ·needed by 

several ' tbols :-~hOuld not have to be entered more than once; This requirement is met by 

Integra:t6d Data Model (IDM) [Dubois 92.01] 'which is a.:n· integral part of the ISE. The 

Integrated Dat~i"Model is a description of a building at 'such; a high level of abstraction ·that it can 

be used as a common base for all Building Simulation Ev'alu'ators that are operated through the 

ISE; that means, among others, that the sum of all fields of all classes of its internal object 

oriented representation contains all information ever needed by any of the: tools. Adding new 

tools i() the ISE means, among others, adding ·new fields and/or classes to the Irite·grated Data 

Model used by the ISE. 

' . [ . '\ . ·, ;·' . . ,. ·, 

Thus the IDM concept allows exchanging data.' between siftiulation tools on the level of 

components (the ISE build-in representation of the components is independent of the simulation 

tool'sj:_ a library of compone~t~ adrtiinistered by the ISE ca~ b6'·shared·by a set of'simulation ; 
.. • • • ; • ~ t • • -~ : · i . \ ' : I. - ... • .. ' ... • .•• : - . ' 

tools. Each. component has 'a piece of information attached to it that consis't§· of a list of 
, " ;;> • ~ . , ;. ( L'·: . ; - · . . : ·: . . . . · ·- . . ~· . 

simulaiion .to3I~do'which it can .be applied. 'Shared' components can be used by more than one · 
. . . • -~· . . . .. r. . . r. .. 

tool to build up .. systems o.f"inierconnected' models and macro-models iri an assemblY winctow: · 

witho~~ ~ritering th,~ modei'parameters each time a compon~nt is used in an assembly. ' 
i I ;' .~ .; •. ,· 

Furthermore, th~ translation of entke assemblies (of ~Odels) .bet\vebn different simulation tools 

can be considered: an assembly describing one aspect of a system (such as a thermal model of a 
·: J " • ,. • • • ' 

building) could idea1ly be translated into an assembly describing another aspect' of the saine 
. . . . . '· • . ~ . . . I ' 

systexp (e~g. ~ P,escription of the same building in terins of COMIS objects). In the case of 

some simple,' straightforWard as~emblies, an autmriatic trari~lation ofh6th the modeis tlnd'the 
'; j . • ~ , • , : ' '~ .' , , ""! I f ; ' ; ·o "I • I " o. ,· ~ ·, ' ", , ,, . r 1 t •, \ . ~ 

logical links between them may be feasible. In most cases,'however;the b'estwe'can hope for 
. . ' .. .. . ' ._ ' . \ . . - ~ .. ' ·~ .~: : ~- -' . ~ .. 

will be a semi-automated translation: many models used in~ one view of a 'giveh ·problem do not 

have counterparts in other views~ ~such case~, th,e ~s~e~b!Y ~ie~qed by th~ tr_ansla~o?. wi~J be 
a rather sparse network of models bec'ause . of'iriissirtg correspondence's between the 

components involved. Missing components will have to be transferred manually, and missing 
links will have t~ be def~ed. · · · · . · . :-·· · . . , . 

. . 
, • .. .J 

o I '" ,./ j' : ., ') .=! _:·; • . . .... 
.. ·. ' ,_: .· ·: . • :. · .. F.', . ..-. 
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2.2. Coupling of Simulation Tools 

. .: - '1 '. ' 

In general, the coupling ,qf simulations to9ls aims ,to ~plarge t~e range of poss_ib:~e app~ications 
- • • · .• ' lj ; - l _,, ' 

and to increase the accllfacy of the r~s)llts. For ~nstaf1Ge, the coupling of CO MIS with. Building 
; -, v' • •' ; •' J •·• ~ j • 0 

: 1 .' i ~ ' .,:: ~ 

Energy Perfoonance computation, codes will enable ~ccurate performance assessment ot active 
• .• •• : . ;; ' . . • • ! , • . . . 

air he,~ting and cooling systems (i.~. calcuhttion of the heat gains and losses of the building and 
. . . . ' .-_. _, 

of the coo~i~~ or heating power provided by the , HV AC system), passive cooling (Le. 

determinatioo. of the energy rel.~ased by passive cooling du~in~ the night)) heat transport 
o I Jl " \ t 

between zones (Le. calculation,qf th~ heat tt:an~ported by air circulating between rones: accurate 
• ,J . ' ·- • 

computations are useful for pas~ive solar building~. where excess heat in irradi~~ed part should 
~ . .i •' : • ,. ·. : .l . l ' . 

be brought to the shaded part of the building by natural convection), ven,tilation heat losses, etc. 
• . .1 i 

The goalof t.ask 1.07 ~Use of CO MIS for Building Energy Perforrn.ance computations' is tq 
' : :... ; ' - ~./ I ~ • I '. i 1 ' . • . ' . I 

bring ne~ ~4,e~s about _the advanta~es and in~.o.Q;ve~e~ce~ . of. the v~ous pos_sib:ilities w~ic~ 

exist to couP,J~311 Air Flow computation fOde 'fitp.a Byilding ~?ergy Perfo~apce. simula~on 

cod~. There _.!ife f9ur pos~i,\>ilities of 'coupli.ng' but only the first three of .them will be . - ' . " -· . . . . ' ' ' 

considered in the frame of Annex 23·. 

• Sequential couJ.i'ling. 
~ I · • I , !i j ,.~ 1 , • ...-' ( ' ' -~ : 

Sequential coupling is the most straightfo~fd aqd also: ~~s~ time-efqci~nt coupling 

method. It simply consists of invoking a first simulation tool (COMIS), yielding a huge 

matrix where one dimension is time. This result is fed into another simulation run, invoking 
; ~ • !' - ... - . . . - ) . ' 

a Building Energy Performance computation code. This coupling method is too crude for 

many problems, but is sometimes sufficient. This work should be done in the frame of the 
. . :, ~ .. ' ~ i .· . . - -

task 1.07 of Annex 23 by coupling COMIS with, among others, OOE-2 and BLAST. 

• Incorporation of COMIS into_a Bu.il~~ Energy Performance ~amputation code. . 

Incorporation of CO MIS into a BEP computation code means in fact using COMVEN as a 

huge subroutine. This work should be done in the frame of the task 1.07 of Annex 23 by , 
' ' • ~ ' ' 1 ·, • • • : ' • • . • • • • .. .. : ! t 

translating COMVEN as a TRNSYS type. 

,. ' ;::. 

,. , .. 

• t "' ·r • 
••. I • • •" 

I !. • 

.. . ) ·~ ! j 

, • ; . f• i- . 

~ 

I •• .. 

'· 
. ., 

,. 
' ... 

1 < • 

.·. 



• 'Ping-pong coupling'. 
.. 

The "Ping-pon~" method consists of alternately starting two simulation tools, each using 

variables calculated by the other. A supervisor should be built in the ·ISE; the s'upervisor 

should generate' a time-'toop an'd alternately starts a orie~~;tep simulatibn run with the two 

cod6s iri~olved. Each tool solv~~ its own problem with its ·own solving method. At each time 

step, ~ .dedsio~ has to be made, wh~ther or not the simulatiort· converges. In this method, the 

supervisor compares, at each time step, the res~lts of iteration i with those of iteration i-1 

and 'decides whether or dot the results are valid. :The advantage of this method is that when a 

ge~~rlc ~ouplmg' e~vironment exists, various' codes cari be coupled without having to rewrite 

spec'ific s~brou~nes: This. work should be done iri the f~arrie of the task 1.07 of Annex '23 by 
co~pling TRNSYS ariC:rcoMVEN. .. '. . . '' ! . ' 

' ~ ' .. , • , • .' ~ '\' . (~ • 'f i ' : 

• The fourth 'method should yield the mosf accurate results; it consists of extracting the 
I, --. • ' .·· ·.• .. · •··. • ·, !f·· · ·· .. , · ·' •·• r.; . · 

knowledge contained in"various ·:aufiding· Pelfomiance Eva:Iuatots and transi~ting this 
• ..; ' • ;< ~j .. ,. . ~ ·."( . ' j .: }' )": . 1. . . ,.. . . j , . : -' :'• -~ ; 

physical knowledge into ·an Integrated Oata: MOdel, which can then be translated into ·mooels 

of a gen~ric ~~lver (domain. in&~pendent)~ This fuethod might be 'p'ursued hi' futute Vetsions 

of the Intelligent Simulation Environment. 

2.3. Assisting the user during the process 
Siiri.ula'ting I Analyzing the results. · ,. ' · 

of Modelling 

~ '. :. ( • •• .-· t • ' • ( ;.; ·.· .. 

A use~ can interact with an Buildirig Performance E~altia'tdr at' different levels: 
.<'; i .• 

•• I~ 

. 
,\ 

I 

• h~ . can try, to imp~ove the program by m'odiryink 6:k'i~tlhg ' to~ponents' or . adding new 
i... . ! • • • ·. • f ~ ·' • ) ·•. ~ ... t J ~ ) • 

components; 

. . 

• he may want to shnulate the system ~rid~r inv~~tigatiori;·: · ~ r~ ·· · 
.fq i ~ 1 .. / ", )] - ; : 

• he may need help to analyze the results or to get as easily as possible the right solution (this 

is the idea of optimization). 

At each stage, he may need information both on the simulation environment (how to use the 

simulation tool? What to do next?) and the physics involved (what are the limits of application? 

What are the constraints when using this component? etc). 

For each of these problems, the ISE can bring an answer. 

5 
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2.3.1. Introduction of new models by the user 

The ISE should provide a simple rr.iechanis~ for: ,i~troducing new mod~ls for -the Building 

Performance Evaluators involved. Si~ce·; hq~yever, the user who ~ant~ to add new mod~ls has . 
. .. t• l ~ • ' " • • • .. , 't --:-r, ·, ·., "' 

to write subroutines"in a programming language s'uch as FORTRAN or C and link these --.. ) ., ~ . - ' . . . ' 

subrQutines to the respective Building Performance Evaluators, some expertise is requiTed for · 

this. Nevertheless, the ISE can ease the creation and linking process by providing standardized 

interfa~es to the Building Performance Evaluators involved (e.g., a text editor containing a 

standard function header in FORTRAN, listing ali the pass parameters available). The 

compiling and linking process of the user written routines can be automated to a certain extend. 

On the other hand, Building Performance Evaluators like COMIS make an extension by the 

user difficult due to their non-modular structure. We call this kind of BPE 'monolithic'. 

MonolithiC ~imulati~ri -codes will be available to the user through the ISE. However, 

introduction of new models requires a detaile-d ~ow ledge of the ~verail ~tructure of such a 

BPE: this has to be described in a detailed programming guide. Administration and exchange of 

models will be more difficult than with modular codes, since new models (created by different 

authors) willliav~ to be_ m~rged' taking into a~courit all the implications of the merging. 
,.:, .J 

2.3.2. Modelling of a complex system 

We assume that any system can be modelled by assemblies of components or sub-systems. 
. : ~ . . • • • j ' ' .• . • ,. 

Then to describe a complex system, a user will have to choose components in models libraries 

and to link them in an assembly. If the project under investigation already exists, the user can 

request its IDM representation to start the assembly and, at least, to fill the slots which have 

already been valued. But, in addition to that, anISE can provide more helping or checking 

functions to the user. 

To ease the use of the ISE it-self, helping functions have to be included; they make the 
' . 

simuhitiori environment self-explanatory~ 
; ( . 

Checking functions will assure that the values entered by the user always meet the requirements 

of the -BPE~sed; · thi~ ~ap· be dC>ne tiling in~b ac~ouht thd·vari6u's uhlts that the tis~r :can use. 

: ' 

;! ' • ~. • I f ' ~ 

. ' . ' ,; 

. . . 
.. 

... 
' 

.. 
' .. 



To allow even unexperienced users to take profit ' ~f the advanced feat~res of building 

simulation tools we hope to put as much expert knowledge into the ISE as possible. However, 

the ri~illre (i.e. th~ de~ee ~f co~ph!xity, th~ s~~t~e, etc.) of e~pert ~les to be includ~d in the 
' ; ' ': ~ . ;,./.' I ,, • • ~~ ' ' '; .' , •' ' '. :• : ' ' ~ I • ' • • 

ISE _are_n<,>t fixed yet, due to the generici~y of the ISE: since the ISE should be open for other 
' ' I )" t .·• of o ,' ' • ' •· . ' ' : : • ' 

BPEs'thanthe ones we 'are using at the moment cTRNSYS. and COMIS), possible extensions to 
~ :· •. : . ""'!. . . . ., .• • . . ' ~ '. ' ! ' . . ; 

the expert system component are difficult to foresee . Even if one limits the application of a 

future expert system to assisting the user in assembling syste~:s with TRNSYS ~d COMIS, 
< - • • •' 

the rules found so far are rather vague. So far, a number of po~sible categories for expert rules 

in the frame of the IIS.IBat project have. been, list~cL ·but no concrete rules have been formulated 
. ' ; ; . c,: • " . : ... • ·. . . :· . ' :): . ., . ' . 

yet: 

.: ~ 

• IJ1put data rules . 
• ) • .. ~ ', • ~ r •. :_ I I ~ ;~ ' : , I , 

Expert knowledge could be used to help the user in choosing adapted values considering the 
• ~ • •• : •• ~- : • .' • ~,,. • •, • ' J ~ .i. i '.; I ' ~-' . :·.J • 

simulation goal and the default values stored in the PROFORMAs. 
• • •• ~ • .A . ) • .... . : . . :' '; .'~: ~ ,: ' ._ ; ! • . ~ • -: - ' • : 

' - ~ .' : ~ ·. ; : ·. "··. 
• Simulation goal rules 

·, ~-~ ,)c-.~ . , ...... :-: · : .. )' · .· J L: •. 1fJ. u ~-·2 

To develop simulation goal rules needs the definition of the possible simula~ion goals 
.;:: • ',~ -~ ... . . ; (''! 1"'; ~'\ , 0 ' '··~ ~·;,.,,..·!: .. ~. :~ , ·~·r, ~-~l' ·~~- ~, , • 0 · ~: '" ,I ,'~ ) 

[Roulet 9l.lf]. Then, starting from a simulation goal specified by the user, the system 

could ease the assembly of models in several way~: . 
; J : ' t.:.· . . . (' ~· 

- by not ~Bowing to use a certain number of models which are not in line with the 
• • ,. . r . - 'i l I' • . • . r. •' . . ... .... ~ . ' 

.: simulation ~oal (th'e info~ation needed for this :shou~d be contai~ed under t~e heading 
"ApplicationLi~t"ofthe. PROFORMAfil~); , :" . . · , -·. . .. • ' .:· .-

. ' . : . , . .. ~~ -: . . "·~. ~ r 

- by hel~i~g the user to choose mOdules adapted to his . simui~tio~ g~al (the information' 

ne~dect for this should be c~nt~inect ~~der the h~acting "Application r.:i~~ .. or' the 
: . ~ ,. 

PROFORMA file); . . 

, . ~ r ~ . . : . . :. ,, ~· 
- by providing for each simulation goal standaid assemblie.s that the user can take as a 

.... · . ) ' ... ,. ' l .. i ~ ~ -, . . . ~ .. . l 

starting point for his own assemblies; · 

: }:· .- ~ '::\ !:= ·~: · l. ..... ": ~\"! ·::. .. i -: .. •. ··~ - ~-1: ··!: ·'~ .. : .. ~ : ; :;. ... . . ...: : ..... 

- by assisting in_ t~e cho,ce of ~h~. solving, ,rpettt~. fo.r th~; nu~eri.9~, Pt;O~le~s (e.~ .•. the 
·< ... L .. ... .. .. .. , • • '• ) • .. , .. . .. .. . . .. ·, . .... ... - . l. ~ . I· _. , ). 

system could provide answers to questions like "Is sequential coupling sufficient in the 

given assembly I simulation goal combination? Which solver should be used?"); 

- by checking the consistency of the numerical parameters needed in relation to the 

simulation goal and the assembly 

7 
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• Linking rules 

The goal is to assist the user in correctly linking models and choosing models that can be 

linked to a gi yen model. This , information should pe taken from . th~ PROFORMA file 
't ·' •' .. • : - • ,,· -· • I , .• ' I'"' j 

description attached to each model (this information is stored, in the PRQF;ORMA~, under, 

the headings 'Upstream models' and 'Associated models'). Linking rules can be considered 

on various levels. The simplest approach wo.uld be two lists of models attached to yach 

model, one consisting of possible precursors (i.e., upstream models) and the other one 

listing possible successors (this information could be generated by an inference engine from 

the lists of upstream models). Furthermore, rules for linking variables (for instance, in the 

TRNSYS style) between models could be automated once a link between two models is 

established 

• General Modelling Rules (Meta-rules) 

On anothe:r level, an expert ~ystem could run through the knowledge base to propose entire 

networks of components, starting from some given comppnents (at least one). Rules to 

ingeniously restrict this search of mod~ls are needed, since considering all possible 

combinations would yield a combinatorial explosion. These ru_les could, for example, use 

the data on the simulation goal. 
I • -• 

'I :· I ' . ' 
• Consistency checking 

An expert system c;ould apply rule~ to a gi;v:en assembly which are to ensure the consistency 

of the links the user defined betwe_en models. This would go beyond the simple rules used to 

check if a link between two given models is allowed. More complex rules, taking several 

hops in a ,ne~work (or the entire network) into consideration could exist (for this kind of 

check, the information from the PROFORMAs, und~r the heading 'Compatibility rule', is 

needed) 

2.3.3. Performing the simulation 

An important function of the ISE is, of course, to start simulation, runs of .the BPEs involved by 

executing the appropriate Operating System commands. For this function, the ISE will translate 

the internal represent~ do~ Q{ ..a proj~t.des,c~bed ~y tq~ user (w9i,ch will .consist of at:t, instance ; ., 
J) ....... •-i ~ ' . ·' l - • • 1 .. . - .. -.· ( . ~ . ' 0 ' ) • 

of the Integrated Data Model) into an input file that can be processed by the BPEs (e.g., a 

'COMIS Input File'). 

It. , • • , • 



2.3.4. Analyzing the results 
,. 

The ISE Shbhld pro~I'd~ ' comfortable tools for analyzing the results of these ' slmulation runs, 

such as a·curve editbr. ' · 
' 

) 

From the 'user's p6int of view' the most interestin'g pW of a slrhulation is of course the result. 

The standard working procedure is to run a sequence of simulations, varying a couple of 

parameters to reach a desired configuration. A lot of expert knowledge can be involved in this 

process, too. An expert system, fed with the: simulat1on goal and rules about interdependencies 

of parameters could assist the user in" his choice of'paiameters to modify and in what way. This 

is a design-like process: given a number of constraints, a system has to be designed that 

satisfies as many constraints as good (optimal) as possible. 

In addition, functions ·to ease ·sensitivity analysis or error propagation study could be inVolved 

(for Instance, a functioh' could take iri charge the preparation of the sets of parameters ne~ded to 

do an optimization; fdr·that the concept of Multi-ruri Interface for 'sensitivity AnalySis developed 

in the frame of subtask 3 of Arinex 23 could be reused). . I 

. I • 

3. Example of a Graphical Interface for COMIS 

We have designed an Object Oriented Model of COMIS [Keilholz 91.12] and, with this model, 

we have built, in the frame of the IISIBat project, ari ·example of a Graphical Interface for 

COrVUS [Keilholz 92.03] called COMIDat. COMID~t' is a very first prototype of a graphical 

front-end of which the goal was to define the particularities
1
ofthe Human/Machin~ dialogue due 

to the incorporation of COMIS and to test new soluti~hs'·for the Human/Machine dialogue, 

different from those already tested with the software ITSIDat{fRNSYS. 

IISIBat(l) is based on the programming language Le_Lisp(2)' and uses the development tools 

A1da(2) and MIPS(l>. This choice ensures a portability on any Unix(3) machine with the 

graphical'' standards X-Window(4) and Motif<5). . J ,·~ •• .~ .• 

9 

•. ,-:• . ..)! . . ... .. 
In the nbxfjpa·ge~~ an .example of~ working sessibrhvith·c'OM!Bat is'~ptesented. ·. ~. ·." :· 

~l ::. ~: : ·: · ·- ' . ' ' · ~ ' , I '1 ., .• - ,. 

(1) IISffiat and MIPS are software products developed by CSTB 
(2) Le_Lisp and Aida are commercial products dislributed by ILOG S.A. 
(3) Unix is a registered mark of AT&T 
(4) X-Windows is a registered mark from MIT 
(5) Motif is a registered mark from the Open Software Foundation 

:.._. ·.,1 :: 

. . : 



Fig.l: COMIBat can wel.come you, in three la~gu~gf~· Th~ "qjctionary" .of COMIBat can be 

easily extended by_any language that uses the .. stand.ard 1\SCII character set. 
' ' ~. ·' ' ' .· .. 

. , \ 



·~ 
. ,. : 

! : . 
... ' ~· 
'!' 

•• •• ! 

' '· · ··'I' : .. 

· ~~·-~~··· 

~.:~ ~·~ 

Fig.2: The main window of COMIBat contains two kinds of objects: directories (there are 

two on the left hand side in this example) and applications. In · this example, the 

application 'User_Accounts' is· selected (i.e ., the user has clicked on this icon). 

. ' 
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Login .:'Pasnord In real life -
Allard rroncia Allard /unu/allard 
Dorer Victor I . Dorer /useu/donr 
reus tel aelaut 1 . rwstel /u.urs/feu.ot:.o 
Garcia ... ~~~ Ro~i~z Oarcio /users/qucio 
oroaeo llano 0ro11o /usero%oaao 
Berrlin ••• lusen rrlill · ~ 1.. llerrlin 
r..ilholz ~••mer r. ·-_ uilholz ~ /users/wemer/coai 

~ah Liu lli.Jige~ /users/~q 
ftnCJ ... ' Dane C. Pbat tusero/pb f 

Oe.uai ... Tuuo Ot.suai /usoroluteuai 
Toobino . Biroobi Toohino Ius e ro/yoohino 

~ -_;_· 3 ,:. 

Fig.3: Here the user 'opened the icon' that has been selected in figure 2; the application 

'User_Accounts' is started. The user can now add new users, delete accounts, assign 

passwords and perform. other ad~inistrative tas.ks. Note that tl}is application was 
• · I , • • · 1• ~ "' • · · • - • • ' • '. • 1 

accessibl_e to that us.er only be.c~use ~e was kno~n by CQMffiat as a 'super-user'; 

various ~at~go,ries of l,lsers can ,.Qe defined ac.cording tQ working procedures; different 
. ' . " . . ' ~ . . ' . ' ' 

rights to w,~te, de.h;te, OP.ep, ~tc, .. applications ,or dir,e.ct_orie,s_are attached to each users 
. . . - .... . . ~ ' ' ; . . . . ' 

category. 
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Fig.4: COMIB~t; directorids' are' 'typed': in'lthfs ' eXample a possible' subdire'ctdry of the 

. ~~~ctory' 'Comp~nbnts; is shown; it ·c:ontains files (on the right hand side) which may 

' ::. ' ohly cortsist oi.l1bnir1es br ·c~mponent's (nOt, for·; example, assemblies) ·and nested 

subdirec~6ries'-: We see three<'subdi&ctones 'heie:· 'Helmut', 'Roger' 'aiid 'Werner'. 



,. 

-~?.>. 
-1:. . 

• cons 

rc_ideal_syaet.ric 

... 

' ) _, . 

¥ 

. 
' 

--rc_llanideal_llons,...t.ri.c 
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Fig.5: The standard library~qf COMrna,t contains all W.e objects de,~cribed i.n the CO MIS User 

Guide. ,Thei;r param*J(~ have been,seq9 the-4efaultvalues cop.tailled in the COMIS 

User,,Guj4e, These pbjects can.b~-t1sed to create.assem~l~e.s~-w..hich descpbe a given 

bu~ldi~g -&ee Fig.6~. , ... . ) . '" 

. ~. ·_;C i ., 
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'·· 



15 

fJ!i 

<
to!fficion~_ron 

:m: 
Datapai r_r on 

!~ - --:J i t tin9 
E><ternal South 

Fig.6: On this screen, a library window (the standard library, on top of the screen) and an , ( 

assembly window (on the bottom of the screen) have been opened at the same time . 

. I9,is allows the.user.to .ttansfer objects from theJibracy .. window_.to the assembly •. ~ 

=~~frido~. ' N'~it;! the-'i6gi~~;{'ii~ic-s--betweerttKe ~bj~cts ~g.:ctifiiled in '!li~·,,.as·§frilbly ., 
window. 

Here we ·see an example wh~te the 'Object;Oriented 'approadi c6uid 'be·useful for the .:< ' : 

common( u~er too; in''the 'library :of corirpohentS:, e'aeh nooe is a class \Vhioh has its 

specific characteristics;· these':.'characteristics: .. ate autairiatica11y inherited · by any 

component attached to the class; then, if the user creates a new·object;;he ·crui·stete it in 

a library, under a certain class, and the new created object will inherit the properties of 

its mother class (of course, the developer of a new object has to store it cleverly). 
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!·.~f; 
... .._]= 

. :r! 

. -
-'i: ., 
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--~ 

ISchodlllu 

Fig.7 : A user can create his own hierarchies of.subdirectories,.containing library or assembly 

files: In this example·, the user: 'Helmut' decided :to. create a subdirectory in the 

'Components' directory, which he ·called 'Helmut'. There he created two more 

subdirectories, to store 'Schedules' and 'Components'. In his newly created 

'Components' directory he keeps his own, personalized version of the standard 

library, and calls it 'My_Components'. 
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:."..;;. :· . . "..: 

- t 
.... t poer Accoun~ I 

·- - ~ 
r~-- , .. .. 
C@anne 

.. 
.~-· ~-/ ;J. ~"i:~.~: 

Fig.8: The 'Assemblies' subdirectory could,als() cont.ai_q ,SUQ(Urectofi:e.~ ,(of assemblies ). In 

this example, it is not;further diyided : . tnere . ar~;o,nly ~w,~~ssembly files, 'I;>.emo· and 

: 'Lausanne'. At the left. bottom o_fthe .. sc~~n the,-iconified.,~tandard librarv is visible. It 
- - • • • .• · · - o!-

~ can·later be used-to complete•<:me ofthe: ass~mP,lies.:: · 
) . •• f 
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Extern~ lortb 
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BolA 

I s op 
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/.I 
'/."'w 

----lOP --· 
llitd>an 

External South 

,. . :m·-______ · ~ . 
,patapair rill\, ,puct 1\, 

Fig.9: This screen shows the contents of the assembly ftle Demo'; it is .. an example of a ..., 

simple buildingt consisting of• two. zones. The zone 'kitchen'• . has a solid ~~s· attached 

to it,..which means that.one or several schedules have already been defined for this 

·zone. For the .dther zerie, (;Roof) no schedules have been: defmed yet. Three objects 

are selected in this assembly. '""'-' , ·. , ~: .;-; 
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.. 1 
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r • 
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Fig.IO: This ~~reen ' iliu,str~t~~ the cbncept df macro-models; the 'three objects that have been 

sel~c~~d earlier (cf. Fig.9) ate grouped together into 'one object. nits'· procedure not 

only simplifies a given assembly, but also allows to transfer ditiie'stnictures ·between 

windows, together with all the information attached to them. One can, for example, 

transfer macros to a user defined library of standard macros and reuse them ~s needed. 
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Fig.ll: To attach a schedule;tn·an object, one. can either pick one from the libraries or use an _> 

interacfive~applicationto det1ne;anew.schedule. Thesecond-option.has been:chosen in 

this example: the vser.clicked on the S-.tag of the 'kitchen'~..zone and specified that he 

wanted ito create· a:new. schedule. Now~ he- can enter-and edit values either with the 

mouse or with the keyboard (in the table on the right hand side of the·.schedule 

window). 
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Fig.12: At any time, the user can edit the parameters of an object; the dialogue window already 

co~tains tJ:te default values (e.g., the standard values from the CO MIS User Guide if 

the object was copied from the standard library). 
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t~ the ~~~embly. From,rthis pqint,. the s.ystem can Q.irect~y :9reate a CqW,,Sineut File. 
• ., ' • ., ' '• • ' ' ~· J. ... • ' . •... r 

a11d start a simulati.on/T\.1.~- . :· . "' ~,, 
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4. Conclusion 

The CSTB's contribution to Annex 23 consists not only in coordinating the subtask 1 but also 

to incorporate new modules in COMIS (Large vertical and horizonatal openings 

[Pelletret 91.09]) and, mainly, to incorporate COMIS into an Intelligent Simulation 

23 

"": _ En vif~nment. The goat9f ~§ AS~ is to ease the af_C'ess ~9 CONUS, to ease its use\ to provide~. 
~:· .... £t_ .. ·- .. .• · ... :-.... ;. :-"':"'. . ~-. : _ :,·~. ~ = , !' ... . ·:-~~ .:_· :-:.-

?-~1i::.;n~rg~; .Q ~~~;~is.~r.; to allow the.:~~a:Rng:qf dl,l:ta_;pef.We~ v~ous,~~<tt.pputationcodes, to ~nabJ~"tne 
:~:~ q>~p]n·g of'CO¥JS ,with Building Enei:gy P:&f6inlance':S1mtilatibn tools. < " .. '1~ 
r..r-:::- __ ~-:, . · - ·:-J~, · ~ ... ··:_ ·- ~~ - ~-~~ .. :.~-. ;,. , .. 'i . ··: · ·~ .,._;':' _ •• 'I 

~ :-L ,. . -- "''':;'-:, 
~~-'~;, ~ _;_~- .;.~r ~ . ~ 

-- ....... ·~ =.;::.. ' ... ~· 

;~1:ffiqh these g~als, the ISE involves an Int~grated Data Model, a· model documentation_based 

'.c~ ort~J~;~?pcept of PROFORMA, knowledge bases and means of connections to external data f V:,' / 

?:o .. ::. bas.eS~ 'ftre graphical front-end is only 'the visible part of the iceberg' nevertheless it is of ;.:~, . 

~~Fpo~~ t,•u~: it is ~~~?~-:tat f>e ~ser w~l dialogue with the ISE. j ~~ 
~-!~ ~~~1t task of the ISE development will be tb design expert systems in order to help the i ~~~}-

""Q 'L. •• ~ .. ';: . - :-· ·_~ - c 

;-::,:~s~r · tn his tasks of modelling . ~nd sinmlating. What expert rules can we use? For what '@i~ 
~:fJ'p·Jxi,o~es? The goal will be to c~at~ relevant knowledge bases about the good way of m~elling -.. 

-~~Mitll~~rte Air Flow and Pollu~ID:tt Tran~~o:t'· All 'the knowledge provided by the A~nex 23 ~.; 
~\ p'~ciiants in the framework-of s~btask 3'is· expected to be valuable for this purpose. 
~~- ' " 
.1.: - ~ Y • .:. . ·-
k~"" '[. 

' ~~ck·n-owledge_m~pts. 
• •r:: 

~-

a.r ~:::: 

)'.~. ~ participapo_n o(<;S"f!3 to An~x 23-i -sup rte<f.-~Y,~je~~ (Agr:r;tce ~~ l'fm'if~q,n~wem. et 
:::r ...:~ · .. :-:. ·: .. ... · ·~ ..: ~ r. ~ :_~ '=t .. :. .· . -~ :.-·. ·-::. . ...:= .:~--=-~.1:::-':. :.. .. ,:..;.r~.:-:- -:::=-.:: r~- .. 1,;;" .r..:4 - -:. ~- ._ .. _ .. ___ -. ,.. ~· _.... ~ 

:->-deJa tv.fa1~~de YEher~ :-£pvii:~Jlllh~nk~~jne~y)vf~ag!!l¥~"Ag~n~y-)~ . · · : ~¥: .. _,.~.· 1. .·~ ·,i 

... 
,)jl I' 

• ' 

·~ · -~ 

'· 



. 
Referen·ces. 

· [Pelletret 90.06] 

. . .. i 
[Pelletret 91.09] 

[Soubra 91.11] 

[Roulet 91 J 1] 

[Dubois 92.01] 

[K~ilholz 92~03] 

[.Pelletret 92.04] 
,. 

The IISlBat project : Intelligent Front-Enij ·Shell for Building 

Simulation Codes. 

R. PeUetret & S. Soubra 

2nd French-Finnish Seminar. Espoo. ' Finland. June 1990. 

Modelling of large:'6penings. 

R. Pelletret, F. 1\ftidd!.F::flaghighat, G. :Ciebe'dq, J. Van ·der Maas 

12th AIVC conference. Proceedings p.99-109. 

Ottawa. Cariada. September 1991. 

Intelligent Simulation Environments for Bui\dirig Modelling and 

Simulation. 

S. Sou bra & ~~ Pelletret 
' . \ . . . · .•. 
EuroplA'91. Athens: ·Greece. Nove·mber'.,f991. 

1: . 

Applications of Multizone Air Flow Siriml~tibn Modeis; 

· Claude-Alain Roulet, November 1991. 

Annex 23 Working document 

Modelling of the CO MIS Data Stru~irre. 

Werner Keilholz, December 1991 

Annex 23 Working document (CSTB's reference: DPE/91-82'.5) 

COMBINE IDM I V3.3 , 

Anne-Marie Dubois & al., January 1992 

CSTB's report:.MGL/92-1264 

Prototype. Development for a Graphical Interface for 'the COMIS 

Multizone Inftltration'smulanon COde. 
·.'. . .1 : _ ·,. 

Werner Keilholz~ Mttrch 1992 

CSTB's ifttemal repon: .TTA/DPE/92-1218 

MOdel Documentation. The Annex 23 PROtfORMA. 
' . 

Roger Pelletret, April1992 

Annex 23· Work,ing document. 
<> I • .. 

24 


