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Binary Tree Sequence Rotations and t-ary Tree Enumerations: Binary Trees Rotations, Ranking,
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Three Edge-disjoint Hamiltonian Cycles in Folded Locally
Twisted Cubes and Folded Crossed Cubes

45 N Kung-Jui Pai (%65, &I#d%)
Abstract

Multiple edge-disjoint Hamiltonian cycles, abbreviated as EDHCs, have the two advantages:
(1) parallel data broadcast and (2) edge fault-tolerance in network communications. In 2021
and 2023, we show that there are three edge-disjoint Hamiltonian cycles on n-dimensional
locally twisted cubes and n-dimensional crossed cubes, respectively. Locally twisted cubes,
crossed cubes, folded locally twisted cubes (denoted as FCTQ,,) and folded crossed cubes
(denoted as FCQ,,) are hypercube-variant network. The topology of hypercube-variant network
has more wealth than normal hypercubes in network properties, e.g., its diameter is about half
that of the same-dimensional hypercube. We then present the following results in this paper: (1)
Using the technique of edge exchange, we first provide the construction of three EDHCs in
FLTQs and FCQs. (2) According to the recursive structure of FLTQ, and FCQ,, we prove
by induction that there are three EDHCs in FLTQ,, and FCQ,, for n > 6. (3) Considering
that multiple faulty edges will occur randomly, we evaluate the performance of data
broadcasting by simulation through three EDHCs in  FLTQ,, and FCQ,, when 5 <n < 10.

AN B8 E 5, AT 1970 P E A AL, 1996 FEHL T SRR A BE
BAR, B2, 1998 T S RHONEE BEORBE R 5 B AR, SR
B2 2 . 2009 SEENV T GIERHEOC A B WA BT, SR ez, HEl, (LT IER
BRI TRSEMA, HAERZER I, JFT 2021 E5EMEREE. FIHACVE, 2
2 8 W EERHEIR LB A ttE ERE N S5k, A LIRS R =2 ARG S IR
RLZAEW T FEAARWETE L, EAEVF 2 1 B2 ARSI o A 5 1 B2 R 2 B 8 W
TR, KRR 38 R SCT MRIITIE ST 30 RS VLS. HAl, T EKIHE TR
ISR RERH S . B S W LT AT S e AR
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Connectivity and constructive algorithms of disjoint paths in

dragonfly networks

Hed N: Jianxi Fan (B22E%, #09%)

Suying Wu, Jianxi Fan, Baolei Cheng, Jia Yu and Yan Wang
Abstract

Dragonfly networks have been widely used in the current High Performance Computing (HPC)
computers due to lower global network diameter and other advantages of communication
performance such as modularity and cost-effectiveness. The original definition of the dragonfly
network was very loose on account of its uncertain and diversified global link arrangements. In
this talk, we focus on the logical structure of the dragonfly network which can be treated as a
compound graph of complete graphs. Firstly, we give the general definition of the dragonfly
network, named DF(n, h, g), and the specific definition of the dragonfly network under the
relative global link arrangement, named D(n, h). Then, we prove that the connectivity of D(n,
h) is n—1+h. Finally, we propose an O(n) algorithm to find the disjoint path between any two
distinct vertices in D(n, h) and analyze the maximum length of these disjoint paths which is no
more than 7.

AN BT, TN ENR S SRR, A S0 SREEI AT KT
HARF A A, IR “HEE# G R R, E£E (Mathematical Reviews) F
Wi, CCF HRTHENARIE L RSN, AT R LERHFEEAMN KN W07 M aE
HATH AN ARYGE, ZAFEREMLE, FIEF O, FESHAMKE. ERIEZR A RE
RETH 40, AEEPHIESIE 3 0. fEAFE [EEE TPDS, IEEE TC, IEEE TDSC, IEEE
TSMC, ACM Comp. Survey, INFOCOM, ICDCS & P 4MEARIATIFI &N ERF W 150 5,
Hod gl SCT Witk 90 £ 55 . %9HAF IPDPS. FAW. CCNFF. PDCAT. ICS. PAAP. CCF FEigitHHL
BT, REETHESEZAEE/ BN EZRSWNETERASZ T IBSFHPHT
Sl R E N G MW X a1V ' AN 7 A D = 7 1o 10 e DA
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Node Essentiality Assessment and Distributed Collaborative

Virtual Network Embedding in Datacenters

& N : Weibei Fan (% b, R FAL/EI##2)
Abstract

Network virtualization (NV) has extensive and significant applications in cloud computing and
parallel and distributed systems. Virtual network embedding (VNE) is a key issue in NV, which
is an effective means to advance systems' performance. While existing VNE research lacks
resource allocation coordination between mappings of different virtual network requests,
resulting in insufficient resource utilization and high overhead. In this paper, we propose a novel
node essentiality evaluation model for data center networks (DCNs), and design an efficient
distributed collaborative virtual network embedding. Firstly, we propose a node essentiality
evaluation scheme based on dynamic model, which combines the characteristics of network
topology and nodes to make the evaluation results more comprehensive. Secondly, we establish
the two-stage node importance evaluation criteria for the deviation mean of the data center
dynamic model and the variance based on the deviation mean. Furthermore, we investigate a
nodal importance assessment method based on the data center dynamic model for perturbation
testing. Finally, we design a distributed coordinated VNE algorithm (CNI-VNE) which
calculates the importance index of physical nodes through topology awareness. The proposed
algorithm can increase the coordination between different request mappings, thereby reducing
the mapping cost of physical node resources and minimizing the cost of VNE. We use the real
Fat-tree DCN of 128 servers and 80 switches as testbed, and evaluate them from indicators such
as average reliability, average bandwidth consumption, average energy consumption, and
average mapping time. Massive simulation results in different scenarios show that our
algorithm achieves the best performance on most indicators compared with the existing state-
of-the-art proposals, mapping acceptance and average revenue increased by 19.4% and 21.3%,
respectively, and DCN reduced bandwidth consumption by about 30%.

AMNEN: BT, B, WEIE A mlEEE, W, AR, PEENSF SR,
A SR LR S AT 2T, VLB T ENLRR AN AR RG SV . W5 At H %
B0, NIE 2020 GV “XAMEL” AA . EATE ot N, EREZR H AR
FREFTIH. LA BARFREHFFIE LA NANE S AATE, {LE -G
WH (—2%8), SHRRAEMF SR SR TR E WE AL = iRE, hRiT s
THESRIIE . 2510958 B it R RITE , MR ITE 55 #7007 n . M2gn)
M, FETE, B AEYE, BUEPOMY, XS, HircdaEWAAERITS S
W ERFHEARW L =145, 1 IEEE  TDSC (CCF-A), IEEE TPDS (CCF-A), SCIENCE CHINA:
Infor. Sci. (CCF-A) , IEEE ISPA, IEEE TNSE, IEEE TR, IEEE TVT, FUZZ-IEEE, PDCAT,
IEEE Commu. Maga., JPDC (CCF-B) , JCST (CCF-B) , Computer Journal (CCF-B), TCS
(CCF-B) 4§, fu¥H CCF-A KHIHIT] 2 &, R —X (top) HATI 14@, SRR = XHAT 2
Fe» CCF HEFE B HAT 4 Ko HALZEAR S EUAT] TEEE TPDS. TEEE TC. IEEE TSC. IEEE/ACM
TON. JPDC. INFOCOMM. ICPADS ZE#ifa A .
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Path connectivity of some networks

& N: Rongxia Hao (% EE, #i%)
Abstract

Let G be a connected simple graph with vertex set V(G) and edge set E(G). For any
vertex set S of G with |S|>2, a path containing S is called an S -path. Let 7,(S)
denote the maximum number t of internally disjoint S -paths B,P,,...,B in G such
that V(R)nV(P)=S and E(R)NE(P)=9 for any distinct i, je{l,2,...,t}. The k -
path connectivity of a graph G is defined as 7, (G) =min{z;(S)|S<V(G) and |S|=k}.
In this talk, the upper bound of 7,(G) for a general k -regular connected graph G and the
exact values of 7,(G) for some networks G are given.

ANAEA: WRE, b AOEREEIR, WA S0, NHER ST, 2008 43kt
RIBEFEARXHHERF R FL, FFIGEERERE 22N, BEERENFEON, i
TARGERI, KFWL 80 R, TFHRMSIME R HARR ST EOH 20, ZmEKH
IRE} I E ST H — i, f£ Information Sciences, IEEE Transactions on Computer,

IEEE Transactions on Parallel and Distributed Systems, Journal of Graph Theory
& SCT WL 60 Riw. HAETEHEEFSERHAG <8 T EB S, iR
International Journal of Computer Mathematics, Computer Systems Theory 4% &4

F; EEHES Math Reviews PFig s
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Extended Hub Allocation Problems

# & N: Ling-Ju Hung (t&5%k, BIEE#EER)

An extension problem in the context of solution consists of an instance and a pre-defined partial
feasible solution, with the objective of extending the partial solution to a fully feasible one. The
field of network design encompasses problems related to determining hub locations and
allocating non-hubs to these hubs, which find diverse applications in transportation and
telecommunication systems. Various variations of hub location problems have been extensively
studied and defined in existing literature. In practical scenarios, such as cargo transportation
systems, the inclusion of new markets necessitates the addition of new nodes, including
warehouses, shops, and customers, to the existing system. These new nodes pose a challenge
as the system requires a redesign based on the old system's known hubs and non-hubs.
Consequently, extending a partial solution, comprising known hubs and non-hubs from the old
system, into a feasible solution becomes a complex task, involving the decision of whether the
new nodes should be classified as hubs or non-hubs. In this presentation, we will provide an
introduction to various network design optimization problems and discuss the expected
outcomes of their extension problems.

AN STk, 2012 42 7 H LR T 53 L RFH I ENE S R DRER L 52/,
HAHITIE ST 18 f, U0 34 K, AR 3 A, JALE FREATIB 4045 Algorithmicas
Theoretical Computer Science F1 Journal of Combinatorial Optimization &M% JHE%w
o 20128 H&E 2015 4 7 H, fEGEOCRFMNEE LG “EEREEEN RIS
ST WTE, SIS A M ZEZ. 2015 4 9 H, WInA T &8 W KA 8Nk 75 %
WLRR, NEPIRAERE S L AR, 2018 FRFREEBRINSE T RF2. A
2019 FEMAGE GAerERY:, I BB . MBI TR EIENB TR, P&
FEW 28 A N B A AL il R ) AU BV
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h-extra r-component connectivity of interconnection

networks with application to hypercubes

& N BiLi (FH, HI#IR)
Abstract

The connectivity and its generalizations have been well studied due to their impact on the fault
tolerance and diagnosability of the interconnection networks. In this paper, we introduce a novel
generalized connectivity, which combines the h -extra connectivity and I -component
connectivity. Given a connected graph G=(V,E), forany h>0 and r>2,an h-extra r
-component cut of G isasubset SV such that there are atleast I componentsin G\S
and each component has at least h+1 vertices; h-extra r-component connectivity of G,
denoted as CKrh (G), is the minimum size of any h -extra r -component cut of G . We

determine the h -extra I -component connectivity of n -dimensional hypercube Q, ,
e (Q)=2(r-1)(n—r+1) for re{2,34}.

NN 3, FZE TR RSFRIBE . 2008 345 B K55 %400, 2015 4
ARAFH E B B RS ANE [ e B R il ey . FEF R T 2K SH eI, T
FEMRR RS H RO MRS AR EFFIH. CfF Algorithmica, Theoretical
Computer Science, Discrete Applied Mathematics and Journal of Combinatorial optimization %5
TR ICALP, AAIM 5 B 2x BUR R 18 3L
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Matroid connectivity of star graphs

5 N: Cheng-Kuan Lin (MR, #4%)
Abstract

The matroidal connectivity and conditional matroidal connectivity are innovative metrics for
assessing the actual tolerance to faults. In this paper, we explore the properties of star graphs
and show their matroid connectivity.

AN B, 55, AT 1976 45 12 Ho T 2000 FE3AF G v [ S04 R 5 2
FiEhn 2002 IR EVE T ROEE S R, 2011 FEEASE R BN TR
£, 2014 SEMATIM KA FHR A S EORERE, HAERIBH. 2018 4 12 A ARG K
PR G ENRE R, A EE. B, 8T ERRERNTEER, HIERHE
—IR. [FR, WAAE S ER AR B E A 2B I A B AT P S R B TR
FRBBIR . EEASMIA TN ERRBC1T0 K, HFFRBZHOM LA, 2022
SER WOS MRS 13— H TR AN AR RE R 500, B, W], 3Rk
5B EZ R L BEARE G T Eit ik E E A 6 Ok, Hrb, B4E L APENITE S 1
ANZAERRTE. R, FRER 24 REITHECE 16 Maitie . HAl, FEM
WEFAET AR EERE 5. B, ZEERT. M2 Rs s .
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On the d-Claw Vertex Deletion Problem

& N: Sheng-Lung Peng (G2, #IRFFiK)
Abstract

Let d-claw (or d-star) stand for K1,d, the complete bipartite graph with 1 and d > 1 vertices on
each part. The d-claw vertex deletion problem, dclaw-vd, asks for a given graph G and an
integer k if one can delete at most k vertices from G such that the resulting graph has no d-claw
as an induced subgraph. Thus, 1-claw-vd and 2-claw-vd are just the famous vertex cover
problem and the cluster vertex deletion problem, respectively.

In this paper, we strengthen a hardness result recently proved in [S.K. Jena and K. Subramani,
Analyzing the 3-path Vertex Cover Problem in Planar Bipartite Graphs, TAMC 2022], by
showing that cluster vertex deletion remains NP-complete even when restricted to planar
bipartite graphs of maximum degree 3 and arbitrary large girth. Moreover, for every d > 3, we
show that d-claw-vd is NP-complete even when restricted to planar bipartite graphs of
maximum degree d. These hardness results are optimal with respect to degree constraint. By
extending the hardness result in [F.Bonomo-Braberman et al., Linear-Time Algorithms for
Eliminating Claws in Graphs, COCOON 2020], we show that, for every d > 3, d-claw-vd is
NP-complete even when restricted to split graphs without (d+1)-claws, and split graphs of
diameter 2. On the positive side, we prove that d-claw-vd is polynomially solvable on what we
call d-block graphs, a class properly contains all block graphs. This result extends the
polynomial-time algorithm in [Y.Cao et al., Vertex deletion problems on chordal graphs, Theor.
Comput. Sci. (2018)] for 2-claw-vd on block graphs to d-claw-vd for all d > 2 and improves
the polynomial-time algorithm proposed by F. Bonomo-Brabeman et al. for (unweighted) 3-
clawvd on block graphs to 3-block graphs.

AMNEM: B, AT 1965 FHESEEHTE . 1988 RN T SEIE R F Y R,
SR 2 A 2E 0 . 1992 LT ¥ I R EE B TARW Fplr, SR 5247 . 1999 4F
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ZIEIEREE torus AALER

45 N: Dong Xiang (FI 4, ##%)
Abstract

P T R 2 IEIE S YT torus SRR, % 4R K I 1 AS et AE Se B X T EnA
87000 A1t MM, MR EANAUN 9. FETIZMEIRE T —FFR N Px—cube HIEE7>
TERCER B, R A B SE HT — b 5 A1 B M TSR e B . BTz 4 A
% SR SE R T A0 AR IR S

AMNEA: R T ERKFETENLR 20T 1987 K& 1990 SFAFTHENIRF 5+ K&
i 22, 1993 AFEERMY T (B R 2B v H B R AT SR AR T AL LR A, 1993, 3-
1994. 10 g ERFE B SR T T BIFR AT 5 51 . 1994. 10-1995. 5 4 HnE K Concordia
REHTFTERME LG 1995.6-1996. 7 A& EFREEH ML KEFEIRE LG
1996. T- B4 NiE R KR AT, Lz ELA S0, T 2004 E3REE K HREIEES
BARNMFFEES. g IEEE & CCF Mg i, HEEHMA S HE4S 2, VLST Wil % 2
MR FAE, PERHDREEE LR AR RESRI . FERFROIRE: SR ENL
B, FEUE, Mg, KIET/ A AR EE ;s Ber VLST MR 5 it alilai it
MRARS P24, R AWK, & BRI,

21



Survey on interesting topics and introduction of two new

SCI journals for interconnection networks

45 N: Sun-Yuan Hsieh (B PME, #4%)
Abstract

FEARUAR S, T2 — LA RAE HOE W B AU ] DA A A B H o 5346, FRtHs
NP ARRIAAT I 7 F 4 9 SCT WIF): International Journal of Computer Mathematics:
Computer System Theory 1 Journal of the Chinese Institute of Engineers. iXpiAc
SCT HATI A 18 & FLE ) BRI 70 40380 1) 7 8 15
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W3, Horp TEEE/ACM Transactions Z AR AYHATIRE IS 60 f o MR AERT 78 b2 AR 3R 30,
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HAHAZ M 2022 TEEE Fellow, 2022 YR N T %22 (AATA) Fellow. Hi##Z T Elsevier
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The non-inclusive diagnosability of networks

N Min Xu (18, #4%)

Abstract
Diagnosability is an important factor in multiple-processor systems defined as the maximum
number of faulty nodes that a system can recognize. In this paper, we propose a new form of
diagnosability called non-inclusive diagnosability that requires all faulty sets to be non-
inclusive. Furthermore, we study the non-inclusive diagnosability of hypercubes and discuss
the relationship between the diagnosability and non-inclusive diagnosability of triangle-free
connected graphs under the PMC model.

ANES: R ACRUTER AR 0, B, LA I, 2005 4 T [ER R
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Information sciences, Discrete Applied Mathematics, IEEE Transaction on Circuit
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A2 PR 2% Hh 1 B 45 B R AR T VAT T

W5 N: LiXu (F 5, #i%)
Abstract
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T TE P48 1) T LIS 2 W O 5T

5 N Jun Yuan (JRZE, #i%)
Abstract
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Constructing Multiple CISTs on BCube-Based Data Center

Networks in the Occurrence of Switch Failures

5 N: Jou-Ming Chang (5K 2511, ##%)
Abstract

The scale of data center networks (DCNs) has grown rapidly with the increasing popularity of
cloud computing, data explosion, and the dramatic drop in setup costs. Thus, inevitable
component failures (including switches and servers) will become more frequent. A DCN
requires maintaining regular and reliable operation and providing efficient routing algorithms
for transmitting data between servers. Particularly, fault-tolerant routing is necessary. Recently,
constructing completely independent spanning trees (CISTs) on DCNs has received much
attention as a dual-CIST (i.e., two CISTs) suffices to configure protection routing, which is a
fault-tolerant routing. Moreover, the protection routing can additionally realize a secure
mechanism if it is configured by more CISTs. BCube is a server-centric DCN with many
advantages, and many variations were deformed from BCube with application requirements,
such as RCube and RRect. In this talk, we introduce a unified framework called BCube-based
DCN (BDCN) that integrates the representation of the logic graphs of DCNs mentioned above,
facilitating consistent algorithms’ design. Then, we develop efficient algorithms to construct
multiple CISTs on BDCN under the consideration of switch failures. Note that this is the first
study that constructs multiple CISTs in DCNs with switch failures. Finally, using standard Panel
reportmetrics, such as average path length (APL) and transmission failure rate (TFR), we
evaluate the performance of the fault-tolerant routing through experiments.
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Survey of subgraph-based reliability assessment for

multiprocessor system

5 N: Shuming Zhou (I8, ##%)

Abstract

With the emergence of the Big Data era, as multiprocessor systems consisting of multiple
processors play a vital role in big data analytics, we are prompted to explore the qualitative and
quantitative metric to characterize the reliability of the systems. The performability of such
multiprocessor systems rely heavily on the underlying architecture connecting the processors.
This topic conducts a survey of progress on the investigation of topological robustness on the
multiprocessor system. In detail, we will explore the reliability of subsystem under macro-scale
through combinatorial probabilistic model and present a practical analytical method to compute
the mean time to failure (MTTF) for subsystem through stochastic process along with some
empirical analysis. In addition, we focus on the comparison of two distinct topologies of k-ary
n-cube networks with the same order and calculate the robustness of reliability bounds of k-ary
n-cube networks.
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Conditional diagnosabilities of hypercube-like networks

under the HPMC model

& N: Tongtong Ding (] FE#HE, )
Abstract

Fault diagnosis is an important research area in the design and maintenance of multiprocessor
systems. Diagnosability under the traditional PMC model assume that links in the system are
fault-free. In 2020, Zhu et al. established the hybrid PMC (HPMC) model which both
processors and links fault may occur. The conditional diagnosability, proposed by Lai et al.,
assumes that every processor has at least a fault-free neighbor. In this talk, we generalize the
conditional diagnosability, and propose the h-restricted conditional vertex diagnosability and
the r-restricted conditional edge diagnosability under the HPMC model. Furthermore, we study
above two conditional diagnosabilities of hypercube-like networks under the HPMC model.

Biographical Notes. Tongtong Ding received her B.S. degree from School of Mathematics
and Statistics, Zhengzhou University, and received her M.S. and Ph.D. degrees from School
of Mathematical Sciences, Beijing Normal University. She is currently working in

College of Mathematics and Information Science at Zhengzhou University of Light
Industry. Her research interests focus on network fault-diagnosis and network fault-tolerance.
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Influence Spreading Analysis of Mixed H-index
Decomposition under the SIRS Threshold Model

& N: Ciao-Pei Kuo (F8X53, W 504)
Abstract

The H-index is often used as an indicator to evaluate the quantity and quality of researchers'
producibility. In addition, the H-index can also be used to measure the importance of nodes in
a social network. However, because the increase of the H-index requires slightly strict
prerequisites, there will be a large number of nodes in the network with similar H-index scores,
and it is difficult to judge their pros and cons further. In this thesis, we combine the H-index
and mixed degree decomposition (MDD) methods and propose a new approach for optimizing
the H-index called "mixed H-index decomposition" (MHD). Similar to MDD, both are derived
from the famous k-shell method. The difference from the traditional way is that, as the
decomposition proceeds in each iteration, MHD simultaneously considers the links with the
remaining nodes and the links with the removed nodes. To analyze the effect of our proposed
MHD method in real networks, we use the SIRS model to simulate the influence spreading on
online social networks, in which users include individuals who may be susceptible, infected,
and recovered/removed. Notably, individuals after recovery still have a chance of being re-
infected.
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Identifying influential nodes based on resistance distance

i N Min Li (258, 1#H-14)
Abstract

Nodes in a complex network are not all equally important. Depending on the purpose of the
network, some nodes are considered more important, or more influential, more central, than the
others. Identifying these influential, or central nodes, is a crucial issue, and of great significance
not only for understanding the network’s structural property, but also for its practical
applications. Some commonly used measures to identify the influential nodes include
Betweenness Centrality (BC), Closeness Centrality (CC), Degree Centrality (DC),Information
Centrality (IC), Load Centrality (LC), Eigenvector Centrality (EC), and so on. In different
contexts, various notions of distances have been used when a node’s centrality is evaluated. In
Brandes and Fleischer (2005), Brandes and Fleischer used resistance distance to calculate
current-flow Betweenness Centrality (BCR) and current-flow Closeness Centrality (CCR). The
resistance distance was used because it can more comprehensively reflect the communication
cost between two nodes by taking into account all possible paths between them. Inspired by the
work in Brandes and Fleischer (2005), in this paper we use resistance distance to calculate a
group of resistive centralities including resistive Degree Centrality (DCR), resistive
Eigenvector Centrality (ECR), resistive Harmonic Centrality (HCR), and resistive Eccentricity
Centrality (ECCR). Based on the resistive centralities, we propose a new centrality ranking
scheme named RCWTA, which hybridizes resistive centrality with classic centrality and
weighted TOPSIS ranking method to identify influential nodes. Simulation experiments for 12
real-world networks are conducted and demonstrated to evaluate the effectiveness of the
proposed resistive centrality measures. The experimental results indicate that all the resistive
centrality measures outperform their corresponding classical counterparts except for ECR, with
HCR showing the best performance.

Biographical Notes. Min Li received the B.S. degree in computer science and technology
and the M.S. degree in computer application technology from Xidian University, Xi’an,
China, in 2008 and 2011, respectively. She is currently pursuing the Ph.D. degree with the
College of Computer and Cyber Security, Fujian Normal University. She is also a Lecturer at
the Concord University College, Fujian Normal University. Her research interests include
graph theory, network science, data mining, and fault diagnosis.
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A tensor-based independent cascade model for finding

influential links considering the similarity

5 N Wei Lin (R4, fH44E)
Abstract

Studies on multiplex temporal networks (MTNs) can lead to a more precise understanding of
real-world systems. Previous research tends to identify key nodes in an MTN by computing the
centrality. However, in this work, we aim to provide a comprehensive relationship between the
controllability of data transmission and edge centrality in MTNss, e.g., how to distill the proxy
factors affecting the spatio-temporal modeling of data transmission and how the factor is related
to the network topology. Specially, we modeled the MTNs as a sixth-order adjacency tensor. It
is shown that the maximum n-mode singular value of this adjacency tensor has a crucial effect
on data transmission. Also, edge centrality MLTEC-Sim is designed by layer centrality and
temporal centrality, and the maximum n-mode singular value is used to demonstrate that the
MLTEC-Sim can effectively quantify the importance of edges. Simulation experiments
performed on traffic and biological datasets demonstrated that topological features with full
considerations of temporal and multiplex can improve the accuracy of edge ranking and
excavate the most influential edges. By removing a portion of the top edges, the grated
degradation in each performance of the network is achieved.

Biographical Notes. Lin Wei is currently pursuing the Ph.D. degree with College of Computer
and Cyber Security, Fujian Normal University. Her research interests include tensor completion,
traffic data analysis, and complex network.
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The wide diameter and fault diameter of exchanged crossed

cube

i N : Baohua Niu (Z-f#4E, Aid:/F)
Abstract

The fault diameter and wide diameter are commonly used to measure the fault tolerance and
transmission delay of interconnection networks beyond traditional diameter. The «-wide
diameter of graph G, denoted by D,(G), is the minimum integer [ such that there exist at
least « internally vertex disjoint paths of length at most [ for any two distinct vertices in G.
The B-fault diameter of graph G, denoted by D/’; (@), is the maximum diameter of the survival
graph obtained by deleting at most [ vertices in G. The exchanged crossed cube, as a
compounded interconnection network denoted by ECQ(S,t), holds the desirable properties of
both crossed cube and exchanged hypercube, while achieving a better balanced between cost
and performance of the parallel computing systems. In this paper, we construct sS+1 internally
vertex disjoint paths between any two distinct vertices of ECQ(S,t) . Moreover, we determine
the upper and lower bounds of (s+1) -wide diameter and s -fault diameter of ECQ(s,t), i.e.,
(s / 2—| +f(t +1)/ 21 +4< D/ (ECQ(s,1)) <D, ,(ECQ(s,1)) < f(s +1)/ 2—| + f(t +1)/ 2—| +5 ,
which shows that the exchanged crossed cube has better efficiency and reliability than that of
the exchanged hypercube.

Biographical Notes. Baohua Niu received the BS degree in statistics from Huaibei Normal
University, China, in 2021. She is currently working toward the MS degree with the School of
Mathematics and Statistics, Fujian Normal University, China. Her research interests include
interconnection networks, reliability analysis, and fault diagnosis of networks.

33



Influence Propagation Based on Strong Dominance in a

Hybrid Linear Threshold SIS Model

5 N Yu-Jie Pan (FP1GE, WEFTAE)
Abstract

Influence maximization (IM) is a fundamental algorithmic problem that aims to find a set of
$k$ users from a social network, referred to as a seed set, to yield the maximum influence
spread results. In this paper, we employ a strong dominance strategy to sieve the initial seed set
to deal with the evaluation of influence propagation, inspired by the fact that strong dominance
relations have been shown to enclose more outward influence walks in ecological competition.
To evaluate the performance of influence propagation, we adopt a hybrid linear threshold SIS
model to scrutinize the regularity and variation of its propagation behavior. Specifically, unlike
the traditional linear threshold model, we allow individuals to divert their state between
susceptible and infected. We conduct propagation experiments on four real networks, in which
the influence factor of each individual in the social network is assigned according to the Pareto
principle, and the threshold for receiving infection is set by the normal distribution. Therefore,
we performed various differential analyses on the infected proportion, including differences in
the individual degree distribution, adjustments of the number of seeds, the lengths of the
recovery time (i.e., the period for transforming infection into susceptibility), and the influence
delay under diverse conditions.

A ANE: B, L2, T 1997 FEEHET, 2020 FEEALT GE SR K%M %
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The (conditional) matroidal connectivity of Alternating

Group Graphs

& N: Xiaowen Qin (ZERE, 1HL)5)
Abstract

The (conditional) matroidal connectivity is novel indicator to measure the real faulty tolerability.
In this talk, we will give some the structure properties and (conditional) matroidal connectivity
of the n-dimensional alternating group graph AG, based on the dimensional partition of
E(AG,). We prove that for Sc E(AG,) under some limitation on the number of faulty edges
in each dimensional edge set, if |S[<(n—-1)-1,then AG,—S is connected. Furthermore, the
matroidal connectivity significantly improves these known fault-tolerant capability of
alternating group graphs.

Biographical Notes. Xiao-Wen Qin received his B.S. degree from Shandong Normal
University in 2015, and received her master's degree and Ph.D. degree from the School of
Mathematics and Statistics, Beijing Jiaotong University, in 2018 and 2022, respectively. She
works in Beijing University of Chemical Technology as a postdoctoral fellowship as faculty
member from July 2022. Her research interests include graph theory, fault diagnosis, network

reliability, data center networks, and high-performance algorithm.
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Relationship between connectivity and conditional

diagnosability in networks

A N: Xueli Sun (PAVERH, E14)
Abstract

Connectivity is a classic measurement parameter for evaluating the fault tolerance of a network.
g-extra connectivity and g-restricted connectivity are generalizations of connectivity, which can
better reflect the fault tolerance of a network. Specifically, the g-extra connectivity kg (G) of
a graph G is the minimum number of nodes whose removal will disconnect G, and each
remaining component has no less than g + 1 nodes. Furthermore, the g-restricted connectivity
kKg(G) of G is the minimum number of nodes whose deletion results in a graph being
disconnected and the minimum degree of each remaining component is at least g. In general,
g-restricted connectivity is not equal to g-extra connectivity of a network. In this paper, we
firstly show that g-restricted connectivity is equal to g-extra connectivity under some conditions.
In addition, we show the component connectivity of a network with some conditions, once
knowing the component connectivity of such the network, with the help of the relationship
between component connectivity and component diagnosability, we can obtain the component
diagnosability of the network.

Biographical Notes. Xueli Sun received her master's degree from the School of Mathematics
and Statistics of Fujian Normal University in 2019 and the doctor's degree from the School of
Computer Science and Technology of Suzhou University in 2023. She will join Nanjing
University of Posts and Telecommunications as a lecturer in July 2023. Her research interests
include graph theory, data center networks, network reliability, fault diagnosis, and high-
performance algorithms.
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Hybrid fault g-good-neighbor conditional diagnosability of

star graphs

45 N: Ting Tian (%, #it-/E)
Abstract

Diagnosabilty is a vital metric to the capability of fault diagnosis of multiprocessor systems.
Some scholars studied the g-good-neighbor conditional diagnosability of multiprocessor
systems, these researches only focus on vertex fault. But in real operation, the edge fault is
inevitable. Thus, we consider h-edge g-good-neighbor conditional diagnosability. The g-good-
neighbor conditional faulty vertex set F satisfies that every fault-free vertex has at least g fault-
free neighbors of G-F. The h-edge g-good-neighbor conditional diagnosability is the maximum
cardinality of the g-good-neighbor conditional faulty set that the graph is guaranteed to identify
when the number of faulty edges does not exceed h. In the paper, we obtain the h-edge g-good-
neighbor conditional diagnosability of n-dimensional star graphs under the PMC model and
MM* model to be (n—g)(g+1)!—1—h forn=>4, 0<g<n—2and 0<h<n-—

2—g.

AN B, BI85 Gt 5258 B B0 B e Sl 9t 7842, 78 The Journal
of Supercomputing [ &5 1 i ¥Rt 3.
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Fault-tolerability of the hypercube and variants with faulty

subcubes

5 N: Yihong Wang (EHUL, tE+4)
Abstract

A faulty vertex may probably affect its neighbors and further causes them being faulty, which
makes a subnetwork (structure) fail. Therefore, looking into the effect caused by some
structures becoming faulty is meaningful. The connectivity and diagnosability are two
important parameters to evaluate the fault-tolerability of networks. The connectivity of a
network is the minimum number of vertices whose removal will disconnect the network or
trivial. We call the network to be t-diagnosable if the number of faulty vertices does not exceed
t and all faulty vertices can be identified without a replacement. Let @Q,, be the n-dimensional
hypercube and EH(s,t) be the exchanged hypercube, which is the variant of hypercube. In this
paper, we study connectivity, diagnosability, and 1-good-neighbor conditional diagnosability
based on structure faults, respectively. Specifically, we first determine the connectivity (1 <
k<n-—1 and n = 3) and diagnosability (1 <k <n-—1 and n = 4) of Q,, — Q) under
the PMC model. Then, we determine the connectivity (2 < k < min {s, t}) and diagnosability
(2 <k < min {s,t}and min {s,t} > 3) of EH(s,t) — Q; under the PMC model. Finally, we
show that the 1-good-neighbor conditional diagnosability of Q,, — Q; is2n-3 for n =5 and
1 <k <n—1 under the PMC model, which is almost twice as the traditional diagnosability
for a large n.

Biographical Notes. Yihong Wang received the B.S. and M.S. degrees in mathematics
from Quanzhou Normal University, Quanzhou, China, and Fujian Normal University,
Fuzhou, China, in 2018 and 2021, respectively. She is currently working toward the
Ph.D. candidate in computer science at Soochow University, Suzhou, China. Her
research interests include interconnection networks, graph theory, parallel and
distributed systems, algorithms, fault diagnosis and fault-tolerant computing.
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Hyper K;, and sub-K;, fault tolerance of star graphs

& N Lulu Yang (#7365%, 18-L4)
Abstract

Given a connected subgraph H of an interconnection network G, the H-structure connectivity
k(G; H) and the H-substructure connectivity k°(G; H) of G are two important measurements
for fault tolerance of G. The n-dimensional star graph S,, is an attractive interconnection
network candidate for multiprocessor systems, and it is (n-1)-regular. Let n >4 and 0 <r <
n — 1. We prove that (i) K(SnJKLr) = KS(Sn; Kl,r) =n—1, and (ii) the removal of any
minimum Kj ,.-cut (or, minimum sub-K; ,.-cut) will split Sn into exactly two components, one
of which is a singleton, where K;, isatree on 1 + r vertices, r of which are leaves. The main

results generalize some known ones.

AP BB ElL TR TR 27, DA AR TV R 2 2023 Je 18 42224
WEFE T AW RN

Hui, LS —1EEAE (Theoretical Computer Science) , {Journal of
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Characterization of cyclic diagnosability of regular

diagnosable networks

45 N: Hong Zhang (5K4L, fHi+o)
Abstract

The reliability of interconnection network ordinarily is measured by two significant indices,
namely connectivity and diagnosability. The qualitative and quantitive reliability analysis
{\color{red}relies on} the choice of an appropriate mathematical modeling and assumptions
consistent with the actual situation. The cyclic connectivity is a well-established index to
evaluate the reliability of interconnection network. For anetwork G,weuse x,(G) todenote
cyclic connectivity of G, which is the minimum size of node cut set D such that G—-D is
disconnected and at least two of its components have cycles. Based on the cyclic connectivity,
cyclic diagnosability ( ct(G) ) is proposed to measure the self-diagnostic capability of the
networks. Up to this day, the cyclic connectivity of some special networks has been determined
successfully, but the cyclic diagnosability of a great deal of networks is still up in the air. In this
work, we investigate the measurable relationship between cyclic connectivity and 2 -good
connectivity under certain restrictions. Furthermore, we characterize the cyclic diagnosability
of a class of networks in terms of character commonality of networks. To be more specific, we
show that ct(G) =«,(G)+(I-k) under PMC model (PMC-M) and MM " model (MM " -M),
where | is the regular degree of network and |1>3,1<k <| are constant. Then, we directly
determine the cyclic diagnosability of hypercubes, locally twisted cubes and alternating group
networks. Finally, we compare the cyclic diagnosability of the network with other kinds of
restricted diagnosabilities. The results show that cyclic diagnosability has excellent self-
diagnostic capability.

AN sk EL TR R oK, BUONAR IV KAl R ge A
WA TT IR RIS 2 R, L% o 28 1 18 1 AN ] 2 Wk .
Hl, A —/EEE(Discrete Applied Mathematics), {Computer Journal), {Theoretical

Computer Science) , {International Journal of Foundations of Computer Science)
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Path connectivity of line graphs and total graphs of complete
bipartite graphs

# & N: Wenhan Zhu (4 3CHE, 1 1-4)

Path connectivity and tree connectivity are all generalizations of the classical connectivity.
Since each path is also a tree, the path connectivity is stronger than tree connectivity. The 3-
tree connectivity of the line graph L(K ) and total graph T(K_ ) of the complete bipartite
graph K = have been obtained. In this talk, these results are improved from trees to paths.
The exact values of the 3-path connectivity for L(K_ ) and T(K ) are gotten. That is,
(LK) = L(3m +2n-3)/ 4J -1 for m=3 and  odd n , otherwise,

7z3(L(Kmyn)):L(3m+2n—3)/4j unless m=1 and n=12; 7r3(I'(Kmyn)):m+Lm/4J for
n>mzx1.

Biographical Notes. Wen-Han Zhu received her master’s degree from Henan Normal
University, China, in 2021. Now, she studies at Beijing Jiaotong University under Professor
Rong-Xia Hao. Her research interests include graph theory and Networks.
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Comparison-based System-Level Probabilistic Intermittent

Fault Diagnosis for IoT Devices

5 N: Xiuzhen Zhu (URF57E, W)
Abstract

With the rapid development of communication technology and hardware, the rise of smart home,
smart city, smart industry, smart transportation, and smart everything shows that Internet of
Things (IoT) technology has been widely used in our life and industry. However, these devices
in the IoT are vulnerable to attacks and faults due to their limited own resources, such as
computing and storage capacity, and deployment in complex external environments. Moreover,
the intermittent faults are common in IoT, posing a huge threat to IoT performance and
equipment safety. In this paper, we propose a probabilistic intermittent fault self-diagnosis
method by using the comparisonbased system-level diagnostic framework for IoT devices,
which can enhance the reliability of the IoT system. First, we determine the intermittent fault
diagnosability tMM*(G,,r) for IoT network with the minimum number of communication
devices under the comparison model. Then, we propose a probabilistic intermittent fault
diagnosis algorithm PIFDIoTMM™* with the lower time complexity to identify intermittent
faults in IoT. Furthermore, we implement the proposed algorithm PIFDIoTMM® in the IoT
dataset WSN-DS under different numbers of intermittent faulty devices, and use Accuracy,
Recall, FNR, FPR and F1 to measure the performance and efficiency of the algorithm
PIFDIoTMM™. Experimental results show that, as the number of stages of executing the
algorithm PIFDIoTMM™® increases, the number of intermittent faulty devices being diagnosed
by the algorithm PIFDIoTMM™® increases, which implies that the algorithm PIFDIoTMM*
has better performance and efficiency.

Biographical Notes. Xiuzhen Zhu received his BS degree in computer science and technology
from Fujian Normal University in Fuzhou, China in 2021. He is currently studying for a
master's degree in cyberspace security at Fujian Normal University in Fuzhou, China. His
research interests include network and information security, fault diagnosis, and privacy
protection.
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An Efficient Algorithm for Hamiltonian Path Embedding of
k-Ary n-Cubes under the Partitioned Edge Fault Model

%5 A\: Hongbin Zhuang (& 775, 1814)
Abstract

The k-ary n-cube QF is one of the most important interconnection networks for building
network-on-chips, data center networks, and parallel computing systems owing to its desirable
properties. Since edge faults grow rapidly and the path structure plays a vital role in large-scale
networks for parallel computing, fault-tolerant path embedding and its related problems have
attracted extensive attention in the literature. However, the existing path embedding approaches
usually only focus on the theoretical proofs and produce an n-related linear fault tolerance
since they are based on the traditional fault model, which allows all faults to be adjacent to the
same node. In this paper, we design an efficient fault-tolerant Hamiltonian path embedding
algorithm for enhancing the fault-tolerant capacity of k-ary n-cubes. To facilitate the
algorithm, we first introduce a new conditional fault model, named Partitioned Edge Fault
model (PEF model). Based on this model, for the k-ary n-cube QX with n > 2 and odd
k > 3 we explore the existence of a Hamiltonian path in QF with large-scale edge faults.
Then we give an O(N) algorithm, named HP-PEF, to embed the Hamiltonian path into Q¥
under the PEF model, where N is the number of nodes in Q¥. The performance analysis of
HP-PEF shows the average path length of adjacent node pairs in the Hamiltonian path
constructed by HP-PEF. We also make comparisons to show that our result of edge fault
tolerance has exponentially improved other known results. We further experimentally show that
HP-PEF can support the dynamic degradation of average success rate of constructing
Hamiltonian paths when increasing faulty edges exceed the fault tolerance.

Biographical Notes. Hongbin Zhuang received his B.Eng. degree from Huagiao University,
Xiamen, China, in 2019. He is currently a Doctoral candidate at the College of Computer and
Data Science, Fuzhou University, China. He has published 12 papers in research-related
journals and conferences, such as IEEE Transactions on Computers, IEEE Transactions on
Parallel and Distributed Systems, Journal of Parallel and Distributed Computing, Theoretical
Computer Science, and IEEE HPCC. His research interests include design and analysis of

algorithms, fault diagnosis, and fault-tolerant computing.
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