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From System to Graph
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Figure 3.1 A sample block definition diagram (BDD)

N
STEVENS INSTITUTE o TECHNOLOGY | s



| s
Matrices L

Weighted Adjacency Matrix: 1; = A, > > 4,

A(w,v) = {W(u, v) ifu~v,

0 otherwise.

Weighted Laplacian Matrix: 0 = yy < p, < -+ < Uy

d,—w(v) ifu=v,
L(uw,v) =D(w,v)—A(w,v) =4 —-w(u,v) if u~v,
0 otherwise.

Weighted Normalized Laplacian Matrix: 0 =v; <v, <<y, <2

[ w(u,v)

1-— ifu=v,
dy
L(wv)=D"Y2LD"V2={ w(uv) _
— ifu~v,
dydy
L 0 otherwise.

And other definitions for directed graphs
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Spectral Structural Complexity @

Metrics

Graph Energy and Laplacian Graph
Energy (Gutman)

E (G) = z ‘.UL em

i=1

Generalized Graph Energy (Cavers)

n
Ea6) = ) 1A
i=1
n

Ey(G) = z

i=1

tr(M)

n

Ai(M) —

Structural Complexity (Sinha)

n

C(n,mA) = Zal +

ii Ajj VE(A)

Natural Connectivity (Wu)

T
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Spectral Structural Complexity
Metrics

cs) = (yz a(m0m - ";M)»

i=1
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Reddit Codebase - Hierarchy
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Reddit Codebase — Connections @
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Reddit Codebase — Topology
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TACAIR - 2005 &
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TACAIR - 2025 &
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Conclusion &

Development of spectral structural complexity metrics

Understanding of the features of metric formulations

Application to software system

Analysis of evolution of software systems

Application to system of systems
Analysis of evolution of network
Analysis of effect of JSF

Analysis of effect of subsequentretirement of legacy systems
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