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Connections between Combinatorial Group Testing and Combinatorial Testing
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Outline of the talk

€@ Combinatorial Testing in Short

@ Notions

© Motivation: Applied Combinatorial Testing

© 0'-Locating Arrays and 0'-Detecting Arrays

@ Connection between CGT and CT-FLA
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Pass/Fail - Assignment
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family of sets)
@ Mixed-Level Covering Arrays (MCAs)

@ Covering Arrays (CAs), also known as surjective arrays, qualitatively independent partitions (resp.
@ Variable-strength covering arrays (VCAs)
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Detecting failure inducing t-way interactions
Combinatorial Designs Applied

Combinatorial Testing

Combinatorial
Testing in Short



Combinatorial
Testing in Short

The Problem of Combinatorial Testing - Fault Localization

Detecting failure inducing t-way interactions

D—

Locate t-way FITs (i.e. identify the positions & values in the input)

We are given

@ Test set executed on system under test

@ Pass/Fail - assignment from execution

4
Given Information
P1 P2 P3 P4 P5 Pe pPr7 oracle
c1= 0 1 0 1 1 0 0 P
ny = 1 0 1 0 1 1 0 F
Co= 1 0 1 1 1 0 1 P
C3= 0 0 1 1 1 0 1 P
Ca= 1 0 0 0 1 0 1 P
ne= 0 1 1 0 1 1 1 F
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@ Pass/Fail - assignment from execution

Y
Given Information
P1 D2 P3 P4 P5 Pé6 p7 oracle
c;c= 0 1 0 1 1 0 o0 P
ny = 1 0 @ @ 1 1 0 F
Co= 1 0 1 1 1 0 1 P
c3= 0 o0 1 1 1 o0 1 =
I 1 0 0 0 1 0 1 P
no= 0 1 @ @ 1 1 1 F




The Problem of Combinatorial Testing - Fault Localization

Detecting failure inducing t-way interactions

Locate t-way FITs (i.e. identify the positions & values in the input)

We are given

@ Test set executed on system under test
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@ Pass/Fail - assignment from execution

Y
Given Information
P1 D2 P3 P4 P5 Pé6 p7 oracle
c;c= 0 1 0 1 1 0 o0 P
ny = 1 0 @ @ 1 1 0 F
Co= 1 0 1 1 1 0 1 P
c3= 0 o0 1 1 1 o0 1 =
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no= 0 1 @ @ 1 1 1 F




The Problem of Combinatorial Testing - Fault Localization

Detecting failure inducing t-way interactions

Locate t-way FITs (i.e. identify the positions & values in the input)

We are given

@ Test set executed on system under test

M—
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@ Pass/Fail - assignment from execution

Given Information

P1 D2 P3 P4 P5 Pé6 p7 oracle
Cc1= 0 1 0 1 1 0 0 P
ny = 1 0 @ @ 1 1 0 F
Co= 1 0 1 1 1 0 1 P
Cc3= 0 0 1 1 1 0 1 P
Cy= 1 0 0 0 1 0 1 P
= 0000 1 00




The Problem of Combinatorial Testing - Fault Localization

Detecting failure inducing t-way interactions

Locate t-way FITs (i.e. identify the positions & values in the input)

We are given

@ Test set executed on system under test

M—
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@ Pass/Fail - assignment from execution

Given Information

P1 D2 P3 P4 P5 Pé6 p7 oracle
Cc1= 0 1 0 1 1 0 0 P
ny = 1 0 @ @ 1 1 0 F
Co= 1 0 1 1 1 0 1 P
Cc3= 0 0 1 1 1 0 1 P
Cy= 1 0 0 0 1 0 1 P
= 0000 00




Parallels, Related Concepts and Existing Connections

Detecting failure inducing t-way interactions

J Comb Optim (2008) 15: 1748 33

Combinatorial
Testing in Short ) .
are somewhat different. Pools are always formed by the selection, for each factor, of

exactly one level. While this severely limits the applicability of specific results from
the literature on combinatorial group testing to our problem, the basic framework
remains quite similar. Hence we believe that there is much value in pursuing the
parallels between locating arrays and combinatorial group testing, especially that for

f‘(\'ﬁ""\"“\' AQ

C. J. Colbourn, D. W. McClary, Locating and detecting arrays for interaction faults, JCO, 2008.



Parallels, Related Concepts and Existing Connections

Detecting failure inducing t-way interactions

J Comb Optim (2008) 15: 17-48 33
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are somewhat different. Pools are always formed by the selection, for each factor, of .

exact]y one level. While this severe The testing problem considered here is related to combinatorial group testing,
the literature on combinatorial gro where, in its simplest form, a set of up to d defective items are to be found among a
. . L. set of m items. Combinatorial group testing has been extensively studied (see [13]).
remains quite similar. Hence we b Most relevant to us are the problems of searching for edges in a graph 1] where defects
parallels between locating arrays an may come from sets of two items (rather than single items) and tests are done on sets
Ty of two items (see also section 12.5 in [13]), and of group testing for complexes where
_subsets of size ¢ of the items (rather than single items) are responsible for errors [24]

C.J. Colbourn, D. W. McCle (see also section 5 in [10]). However, there are significant differences between these
variations of group testing and our testing problem: in our case, the structure of the

pools for testing is very restricted (one must select k items corresponding to sclecting

one value for each of the k factors), and subsets of size up to t of the items may be

responsible for errors.
Covering arravs are comhinatorial desions that correspond to test snites that eover

C. Martinez, L. Moura, D. Panario, B. Stevens, Locating Errors Using ELAs,
Covering Arrays, and Adaptive Testing Algorithms SIAM J. DM, 2009.



Parallels, Related Concepts and Existing Connections

Detecting failure inducing t-way interactions

J Comb Optim (2008) 15: 17-48 55
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are somewhat different. Pools are always formed by the selection. for each factor, of | .

cxact]y one level. While this severe The testing problem considered here is related to combinatorial group testing,
the literature on combinatorial gro where, in its simplest form, a set of up to d defective items are to be found among a
: : 2 set of m items. Combinatorial group testing has been extensively studied (see [13]).
remains quite similar. Hence we b Most relevant to us are the problems of searching for edges in a graph [1] where defects
parallels between locating arrays an may come from sets of two items (rather than single items) and tests are done on sets
caomnleyec of two items (see also section 12.5 in [13]), and of group testing for complexes where
_ subsets of size t of the items (rather than single items) are responsible for errors [24]

C.J. Colbourn, D. W. McCle (see also section 5 in [10]). However, there are significant differences between these
variations of group testing and our testing problem: in our case, the structure of the

pools for testing is very restricted (one must select k items corresponding to selecting

5.2. Software interaction testing to t of the items may be

Martinez et al. [15, Section 5] give an adaptive algorithm for software interaction testing when tests can fail due to )
interactions of up to r =2 parameter values; their algorithm requires an additional hypothesis that the testing problem has 1d to test suites that cover
the so-called “safe values”. Their algorithm relies in two parts. First, it creates a list of tests that covers all possible faulty
interation of parameter values. Second, for each of these tests, it applies an algorithm that is equivalent of solving a groupn§, Locaﬂng Errors U5|ng ELAS,
testing for complexes for r = 2. y
The algorithm we presented in Section 2, can be used to generalize the algorithm by Martinez et al. to solve the problem rithms SIAM J. DM " 2009.
of software interaction testing for failing interactions of up to r > 2 parameter values under the hypothesis of “safe values”.
For fixed r, this yields a generalization of the method of Martinez et al. that performs at most O (d"(logn)? + logn) tests.

J. Chodoriwsky, L. Moura, An adaptive algorithm for group testing for complexes, TCS (2015) .



MNotions

Combinatorial Designs for CT-FLA

Definitions

@ t-way interaction: {(p1,u1), (p2,u2),...,(pt,ut)}
Pairs of a position/index and a value, where 1 < p; <ps <...<pt <k,and u; € [0,v—1]NZ.

@ A row of an array A = (A, 1,...,A, k) covers a t-way interaction 7 = {(p1,v1), ..., (pt,ve)} iff
Arp, =v; for 1 <7 <t. pa(7) denotes the set of rows of A that cover the interaction 7.

Definition: (d,t)-Locating Array (LA) - Colbourn, McClary (2008)

An N X k array A over a v-ary alphabet is a (d, t)-Locating Array iff:
for all d-sets T, T of t-way interactions it holds that:

pa(T) = pa(T') =T =T, where pa(T) :

i
C
)
NN
O

Failure-inducing t-way interaction (FIT) localization via row-signatures

Definition: (d,t)-Detecting Array (DA) - Colbourn, McClary (2008)

An N X k array A over a v-ary alphabet is a (d, t)-Detecting Array iff:
for any d-set T of t-way interactions and any t-way interaction 7 it holds that:

pa(t) Cpa(T)=>71€T.

FIT localization via marking t-way interactions as non-FIT



Notions

Combinatorial Designs for CT-FLA

Definitions

Non-adaptive CT-FLA Approaches

@ No communication to SUT required
Fault localization relies solely on test set and PASS/FAIL-assignment
= Test set needs a-priori sufficient structure

Q
Q
@ Fault localization guaranteed if preconditions are met
@ SUT agnostic = reusable structures/test sets

Q

“Rigid "structures/test sets
R R RRRRRERERSESRNRNESEES S SSSSSS———————.

Adaptive CT-FLA Approaches

Require communication to SUT
Fault localization through re-sampling of tests
Ranking of “suspicious” t-way interactions

Exploration of neighbourhood of failing tests

SUT specific = versatile usable

Non-reusable test sets

001221
010122
021012
022101
012210
102112
120211
112021
111202
121120

112002
121200
102120
100212
120021
010220
001022
020102
022010
002201

A (1,2)-LA(20;2,6,3)




Inspection of Individual Failing Tests

Failing test:
(1, 5, 1, 139, 0, 5 10, 20) | Fail

Motivation

Additionally derived tests:

(2, 5 1, 179, 1, 5 10, 20) | Fail
(2, 5, 1, 139, 0, 1, 15, 20) | Pass
(1, 6, 1, 179, O, 1, 10, 20) | Pass
(1, 6, 1, 139, 1, 5 15  20) | Fai
(1, 5, 3, 139, 1, 1, 10, 20) | Pass
(1, 5 3, 179, 0, 5 15  20) | Pass
(*, * 1, * * 5, * *) = Fail




Inspection of Individual Failing Tests

Failing test:
(L, 5 1, 139, 0, 5, 10, 20) | Fail

Motivation

Binary Matrix

Additionally derived tests:

2, 5 1, 179, 1, 5 10, 20) | Fail
(2, 5 1, 139, 0, 1, 15, 20) | Pass
(L, 6, 1, 179, 0, 1, 10, 20) | Pass
(1, 6, 1, 1.39, 1, 5, 15, 20) Fail
(1, 5, 3, 139, 1, 1, 10, 20) | Pass
(1, 5 3, 179, 0, 5, 15, 20) | Pass
(>, * 1, X X% 5k k) | o Fajl




Inspection of Individual Failing Tests

Failing test:
(L, 5 1, 139, 0, 5, 10, 20) | Fail

Motivation

0!-Locating Array

Additionally derived tests:

2, 5 1, 179, 1, 5 10, 20) | Fail
(2, 5 1, 139, 0, 1, 15, 20) | Pass
(L, 6, 1, 179, 0, 1, 10, 20) | Pass
(1, 6, 1, 1.39, 1, 5, 15, 20) Fail
(1, 5, 3, 139, 1, 1, 10, 20) | Pass
(1, 5 3, 179, 0, 5, 15, 20) | Pass
(>, * 1, X X% 5k k) | o Fajl




Definition of 0'-locating arrays and Of-detecting arrays

0'-way interaction: 7 = {p1,...,p¢} is a set of t positions, corr. to a t-way interaction with only 0 values:

{(p1,0), (p2,0),...,(pt,0)}

Definition: (d,0")-Locating Array ((d,0%)-LA)

0°-LA&O°DA § A binary N x k array A is a (d, 0%)-Locating Array, denoted as (d,0%)-LA(N;t, k), iff:
for any two d-sets of 0'-way interactions 7 = {71,...,7q4}, 7' = {7{,...,7,} it holds that:

pa(T) = pa(T) =T =T"

Note: For a 0'-LA only a single 0*-way interaction 7 can have pa(7) = 0.

Definition: (d,0")-Detecting Array (DA)

A binary N x k array A is a (d, 0%)-Detecting Array, denoted as (d,0%)-DA(N;t, k), iff:
for any d-set T of 0t-way interactions and every 0t-way interaction 7 it holds that:

pa(T) Cpa(T)=>T7€T.

Note: A 0'-DA covers all 0'-way interactions, since p4(7) = () is not possible.




0t-LA & 0t-DA

Combinatorial Group Testing and CT-FLA

Problem:
Locate (sets of)

defective items

Combinatorial
Group Testing
(non-adapt.)

72?77

-----------------------

Problem:
Locate t-way FITs
of single failing test
of faulty SUT

Combinatorial Testing -
Fault Localization
(adapt.)

< ::'Consider Single:l
Failing Test

0”~t - Detecting Array

ALG: "mark all passing
OM-tuples”

0~t - Locating Array

ALG: "compute row-signature
of 0t-tuples”

Problem:
Locate t-way FlTs

of faulty SUT

Combinatorial Testing -
Fault Localization
(non-adapt.)

Detecting Array (DA)

ALG: "mark all passing
t-tuples”

Locating Array (LA)

ALG: "compute row-signature
lof t-tuples”




0t-LA & 0t-DA

T pa(T)
{(0,1),(0,2)} | {1,2}
{(0,1),(0,3)} | {1}
{(0,2),(0,3)} | {1,3}
{(0,2),(0,4)} | {23}
{(0,3),(0,4)} | {3}
{(0,1),(0,4)} | {2}

0
0
0 1
|
0 0
\0 0

— o = O O

0

0

1/

An example of a
(1,02%)-DA(6;2,4).

T pA(T)
{(0,1),(0,2)} | {5,6}
{(0,1),(0,3)} | {46}
{(0,2),(0,3)} | {1,2,6}
{(0,2),(0,4)} | {2,5}
{(0,3),(0,4)} | {24}
{(0,1),(0,4)} | {3.45}

O 0 O O

/0 0 1 1\

0O 1 0 1

1 0 0 1

\1 1 1 o/

An example of a CA(5;2,4,2).

T pa(T)
{(0,1),(0,2)} | {1,2}
{(0,1),(0,3)} | {1.3}
{(0,2),(0,3)} | {1.4}
{(0,2),(0,4)} | {1}
{(0,3).(0.4)} | {1}
{(0,1),(0,4)} | {1}



Disjunct Matrices

Definition: (w, r; d)-Cover-Free Family' resp. (w, r;d)-Disjunct Matrix

A (w,r;d)-cover-free family or a (w, r;d)-cover-free family is a binary matrix where in any sub-matrix,
composed of w + r columns, each binary vector with weight w appears at least d times.

/0/1 0/1 0/1 0/1 0/1)\

CGT and

CT-FLA : : . : .
0/1 0/1 0/1 0/1 0/1
P w
T w
Jre—S— r—Fe—
q 2is DBzl wmwm Klsesl
r w
S —— g—— " —
00.---0 --- 11---1

01 0/ 0/ 0/ 01

\ o1 01 o4 o/ 0/1 )

15tin50n, Wei, “Generalized cover-free families”, Discrete Mathematics, 2004




Equivalence of 0'-Detecting Arrays and Disjunct Matrices

Proposition

A a binary matrix. A is a (w,r, 1)-disjunct matrix < A is a (w,0")-DA.

CGT and Proof: Let T be an arbitrary 0"-tuple.
CT-FLA
/ 0/1 0/1 0/1 0/1 \
A= | : | ; |
0/1 0/1 --- 0/1 0/1
_EU\" ™~ 7 _':" )
\ 11---1 00---0 .
0 0---0 =:!T1
0 0O---0 = 79

o
o
=
|
-.TI

S




Equivalence of 0'-Locating Arrays and Separable Matrices

d-Separable Matrix

A d-separable matrix is a binary matrix where no two sub-matrices composed of d columns have the same
row-wise Boolean sum (/superposition sum/ supremum).

CGT and
CT-FLA

A a d-separable n X k matrix, D1, D2 n X d sub-matrices, then \/ D1 = s1 # s2 = \/ D2

Equivalence of d-Separable Matrices and 0%-Locating Arrays

A binary array A is a d-separable matrix iff it is 0¢ locating.

For a sub-matrix D composed of d columns {%1,...,%4}, we have

\/ D =pp(©) = pallin, - iah)"

IB=1— B = (B)%, the (bit-wise) complement of B.



Inspection of Individual Failing Tests

Failing test:
(1, 5 1, 139, 0, 5, 10, 20) | Fail

CGT and
CT-FLA



Inspection of Individual Failing Tests

Failing test:
(1, 5 1, 139, 0, 5, 10, 20) | Fail

2-separable matrix, resp. a (1,0%)-LA(6;2, 8):

/1, 0, 0, 1, 1, 0, 0, 0
1, 0, 0, 0, 0, 1, 1, 0
CGT and 0, 1, 0, 1, 0, 1, 0, 0
0, 1, 0, 0, 1, 0, 1, 0
0, 0, 1, 0, 1, 1, 0, 0
\0, 0, 1, 1, 0, 0, 1, 0/




Inspection of Individual Failing Tests

Failing test:
(1, 5 1, 139, 0, 5, 10, 20) | Fail

2-separable matrix, resp. a (1,0%)-LA(6;2, 8):

/1, 0, 0, 1, 1, 0, 0, 0\

L, 0, O, 0, 0, 1, 1, 0

E_([;_:';:Egd 0O, 1, O, 1, 0, 1, 0, 0

0O, 1, O, 0, 1, O, 1, 0

0, 0, 1, 0o, 1, 1, 0, 0

\o, 0, 1, 1, 0, 0, 1, 0/

Additionally derived tests:

2, 5 1, 179, 1, 5 10, 20)
(2, 5 1, 139, 0, 1, 15  20)
(1, 6 1, 179, 0, 1, 10, 20)
(1, 6, 1, 139, 1, 5 15  20)
(1, 5 3, 139, 1, 1, 10, 20)
(1, 5 3, 179, 0, 5 15  20)




Inspection of Individual Failing Tests

Failing test:
(1, 5 1, 139, 0, 5, 10, 20) | Fail

2-separable matrix, resp. a (1,0%)-LA(6;2, 8):
/1, 0, O, 1, 1, O, 0, 0\
L, 0, O, 0, 0, 1, 1, 0
o N 0, 1, 0, I, 0, 1, 0, O
0O, 1, O, 0, 1, O, 1, 0
0o, 0, 1, 0o, 1, 1, 0, 0
\o, 0, 1, 1, 0, 0, 1, 0/
Additionally derived tests:
2, 5 1, 179, 1, 5 10, 20) | Fail
(2, 5 1, 139, 0, 1, 15, 20) | Pass
(L, o6, 1, 179, 0, 1, 10, 20) | Pass
(1, 6, 1, 139, 1, 5 15 20) | Fail
(1, 5, 3, 139, 1, 1, 10, 20) | Pass
(1, 5, 3, 179, 0, 5 15, 20) | Pass




Inspection of Individual Failing Tests

Failing test:
(1, 5 1, 139, 0, 5, 10, 20) | Fail

2-separable matrix, resp. a (1,0%)-LA(6;2, 8):
/1, 0, 0, 1, 1, 0, 0, 0y |1
1, 0, O, 0, 0, 1, 1, 0 0
o N 0, 1, 0, I, 0, 1, 0, O 0
0O, 1, O, 0, 1, O, 1, 0 1
0o, 0, 1, 0o, 1, 1, 0, 0 0
\o, 0, 1, 1, 0, 0o, 1, 0/ |o0
Additionally derived tests:
2, 5 1, 179, 1, 5 10, 20) | Fail
(2, 5 1, 139, 0, 1, 15, 20) | Pass
(L, o6, 1, 179, 0, 1, 10, 20) | Pass
(1, 6, 1, 139, 1, 5 15 20) | Fail
(1, 5, 3, 139, 1, 1, 10, 20) | Pass
(1, 5, 3, 179, 0, 5 15, 20) | Pass




Inspection of Individual Failing Tests

Failing test:
(1, 5 1, 139, 0, 5, 10, 20) | Fail

2-separable matrix, resp. a (1,0%)-LA(6;2, 8):
/1, 0, 0, 1, 1, 0, 0, 0y |1
1, 0, O, 0, 0, 1, 1, 0 0
o N 0, 1, 0, I, 0, 1, 0, O 0
0o, 1, O, 0, 1, O, 1, 0 1
0o, 0, 1, 0o, 1, 1, 0, 0 0
\o, 0, 1, 1, 0, 0o, 1, 0/ |o0
Additionally derived tests:
2, 5 1, 179, 1, 5 10, 20) | Fail
(2, 5 1, 139, 0, 1, 15, 20) | Pass
(L, o6, 1, 179, 0, 1, 10, 20) | Pass
(1, 6, 1, 139, 1, 5 15 20) | Fail
(1, 5, 3, 139, 1, 1, 10, 20) | Pass
(1, 5, 3, 179, 0, 5 15, 20) | Pass




Inspection of Individual Failing Tests

Failing test:
(1, 5 1, 139, 0, 5, 10, 20) | Fail

2-separable matrix, resp. a (1,0%)-LA(6;2, 8):
/1,0, 0, 1, 1, 0, 0 0\ |1
0, O, 0, 0, 1, 1, 0 0
o N 0, 1, 0, I, 0, 1, 0, O 0
0, 1, 0, 0, 1, O, 1, 0 1
0o, 0, 1, 0o, 1, 1, 0, 0 0
\o, 0, 1, 1, 0, 0, 1, 0/ |oO
Additionally derived tests:
(2, 5, 1, 179, 1, 5, 10, 20) | Fail
(2, 5, 1, 139, 0, 1, 15, 20) | Pass
(L, o6, 1, 179, 0, 1, 10, 20) | Pass
(1, 6, 1, 139, 1, 5, 15, 20) | Fail
(1, 5, 3, 139, 1, 1, 10, 20) | Pass
(1, 5, 3, 179, 0, 5 15, 20) | Pass
(*, * 1 % 5, * *¥) | = Fail




CGT and
CT-FLA

Combinatorial Group Testing and CT-FLA

Problem:
Locate (sets of)
defective items

Combinatorial

Group Testing
(non-adapt.)

g (w,07r)-Disjoint Matrix

ALG: "mark all negative
i(\divid uals"

r-Separable Matrix

ALG: "compute row-

Existence of
Safe-Values

Problem:

Locate t-way FITs

of single failing test
of faulty SUT

~.. |Combinatorial Testing - <:1Consider Single

Fault Localization

Failing Test

(adapt.)

(w,0%r) - Detecting Array

ALG: "mark all passing
O0M-tuples”

signature of individual sets"
g g

0”r - Locating Array

ALG: "compute row-signature
of 0 t-tuples”

Problem:
Locate t-way FITs
of faulty SUT

Combinatorial Testing -

Fault Localization
(non-adapt.)

Detecting Array (DA)

ALG: "mark all passing
t-tuples"

Locating Array (LA)

ALG: "compute row-signature
lof t-tuples”




A Roux-Type (Doubling) Construction for 0'-LAs

@ Input: A (1,0%)-LA(N;2,k) A with N rows, strength 2 and k columns and a covering array
CA(M;2,k,2) B with M rows, all 2-way interactions covered and k columns

@ OQutput: A (1,0%)-LA(N + M;2,2k) with N + M rows, strength 2 and 2k columns

CGT and

CT-FLA ‘ AlA

Al A"~ —
B| B

4
Proof sketch

@ Take two different arbitrary 0%-way interactions 7, 7’

@ Distinguish cases:

AllallAllAIl [Allal[AllA] [IAIAL[AILAL [JIAIALAIA] [IA[A][A]A ;/‘\A AlAlll TIATA]lAll A

B(|B| B|B B|IB||B|l B B||B| B| B B|B||B|l B BBBBlE

o
o
Q0!
os)
o
o

@ Show for each case that 7 and 7’ cannot have the same row signature




A Roux-Type (Doubling) Construction for 0'-LAs

@ Input: A (1,0Y)-LA(N;2,k) A with N rows, strength 2 and k columns and a covering array
CA(M;2,k,2) B with M rows, all 2-way interactions covered and k columns

@ Output: A (1,0Y)-LA(N + M;2,2k) with N + M rows, strength 2 and 2k columns

e e AlA

CT-FLA Al AN~ =
B | B

y
Proof sketch for one case

@ Let 7 = {p1,p2} with 1 < p; <p2 <k and 7" = {p’,p,} with
E+1<p1 <p2 <2k

@ Assume 7 and 7’ are covered by exactly the same rows \A|[AA
@ Then {p1,p2} = {p}) — k,p5H — k} because A is a (1,0%) — LA. B B||B|B
@ {(p1,0),(p2,0)} is covered in some row r of B |

@ The row r + N in the constructed array covers 7 but not 7’




Conclusion and Outlook

Concluding Remarks

o Inspecting single failing tests in CT-FLA (with safe values!) coincides with

py— combinatorial group testing

CT-FLA

@ d-separable matrices can be used for FIT localization via row-signatures

@ d-disjunct matrices can be used for FIT localization marking t-way interactions as

non-FI'T

@ Generalized Roux-type constructions for d-separable and d-disjunct matrices

@ Application in CT-FLA case study
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Questions? - Comments!
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