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Total_Traversal_Model_Algorithm(File(x)) 
f = Load(File(x)) 
while(f.hasNextLine()) 
line := in.nxtLine(); 
visited[v]:=false; 
If(toLowerCase(subStr(line)="ifcrel")) then 
Foreach v א line(x), x א {starts_with('#')} 
if(visited[v] = false) then 
Excel(G(V,E),x)=Traversal_Algo(v,line(x)) 
visited[v]:= true; 
endForeach 
end If 
end while 

B. Total Model Traversal Algorithm 
This algorithm let us select partial model from give input 

file by calling traversal algorithm. 
 
Partial_Traversal_Model_Algorithm(File(x)) 
f = Load(File(x)) 
while(f.hasNextLine()) 
line := in.nxtLine(); 
visited[v]:=false; 
If(toLowerCase(subStr(line)=strא  {InverseRelations})) 
then 
Foreach v א line(x), x א {starts_with('#')} 
if(visited[v] = false) then 
Traversal_Algo(v,line(x)) 
visited[v]:= true; 
endForeach 
end If 
end while 

C. Base Traversal Algorithm 
This algorithm is based on BFS (Breadth first Search) 

which uses queue for storing IFC nodes. 
 
Traversal_algo(s,G) 
Initialise (Q=Empty,V=subStr(starts_with(‘#’))); 
For each v א V do 
  σ[v]:= ”Unvisited”; 
             πሾvሿ ؔ nil; 
  d[v]:= ∞; 
  d[s]:= 0; 
end for each 
                   σሾsሿ ؔ In‐q; 
                  EnqueueሺQ, sሻ; 
                  whileሺQ ് 0ሻ do 
                  µ ؔ DequeueሺQሻ; 
For each v א Adjሾuሿ do 
            ifሺσሾvሿ ൌ "Unvisited"ሻ then 
    σሾvሿ ؔ "In‐q"; 
    EnqueueሺQ, vሻ; 
  πሾvሿ ؔ u; 
  d[v]:= d[u]+1; 
        End if 

End for 
σሾuሿ ؔ "Visited"; 
end while 
For ׊ x א V െ ሼsሽ 
Ti   = (V, π[x], x) 
End for 
Return (V,T) 

 
The data structure used for these algorithms is shown in 

Figs. 3 (a)-(c) below: 
 

 
Fig. 3 (a) Data Structure List Representation 
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Fig. 3 (b) Graph representation 
 
 

 

Fig. 3 (c) Data Structure Matrix Representation of above graph 

V. RESULTS AND DISCUSSION 
The traversal algorithm take input from the total or partial 

model algorithm and generates graph with minimum spanning 
tree and returns it to the caller by iteratively generating 
children of the element.  

 
Time Complexity: C1n+ C2∑deg(u)  ׊ (u א V) = O(n+m), 

 
where n=n(V), m=n(E) 

Space Complexity: O( n+m), where is total element 
generated and m is the total connections generated by the 
algorithm. Output of this algorithm generates excel file as 
shown in Fig. 4. Here excel file contains various hyperlinks 

which contain link to other IfcEntities [8] e.g. Units contain 
link to units used for IFc entities like SI for wall length, area 
etc. 

 

IfcProject Not used in the file StepLineNumber RepresentationCon
StepLineNumber 53
RepresentationCoIfcGeometricRepresent StepLineNumber Precision
UnitsInContext  IfcUnitAssignment StepLineNumber Units
StepLine IFCPROJECT('344O7vICcw
Name Project EncodedValue DecodedValue
OwnerHistory  IfcOwnerHistory CreationDate StepLineNumber
GlobalId 344O7vICcwH8qAEnwJDjEncodedValue DecodedValue
StepLineNumber 50
Precision 1.0E‐5
TrueNorth  IfcDirection StepLineNumber StepLine
StepLine IFCGEOMETRICREPRESEN
CoordinateSpace 3
WorldCoordinate  IfcAxis2Placement3D Axis StepLineNumber
ContextType Model EncodedValue DecodedValue
StepLineNumber 29
Units  IfcSIUnit Name StepLineNumber
Units  IfcSIUnit Name StepLineNumber
Units  IfcSIUnit Name StepLineNumber  

Fig. 4 Output in tabular format in an Excel File 

VI. CONCLUSION 
This research work aims to parse the Industry Foundation 

Class (IFC) generated by the Building Information Modelling 
software. An algorithm is proposed based on breadth First 
Search technique which is capable of selecting partial or total 
IFC model. The algorithm extracts physical and nonphysical 
data instances relevant to the user’s selection of building 
elements. Test results showed that the proposed algorithm 
successfully extracts the intended partial models from the IFC 
instance files without using a schema. 
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