
OSS

1,a) 1,b) 1,c) 1,d) 1,e) 1,f)

1,g)

1

1.

3

1

Garlan

[8]

3

Known Knowns Known Unknowns Unknown Un-

knowns [2] Known Knowns

Known Unknowns

Known Unknowns

1

a) muramoto@posl.ait.kyushu-u.ac.jp
b) jiang@posl.ait.kyushu-u.ac.jp
c) muraoka@posl.ait.kyushu-u.ac.jp
d) fukamachi@posl.ait.kyushu-u.ac.jp
e) ubayashi@posl.ait.kyushu-u.ac.jp
f) kamei@posl.ait.kyushu-u.ac.jp
g) sato@posl.ait.kyushu-u.ac.jp

Unknown Unknowns

OSS

2

3 4

OSS

5

6

2.

2.1

UML
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Partial model

Known Unknowns

Famelis [5, 6] Partial model

Esfahani

[3, 4]

Letier

[9] Elbaum

Rosenblum

[2]

2.2

Perez-Palacin Mirandola

[13]

Perez-Palacin Walker [16]

Location Level Nature

three-dimension classification

Context Structural

Input parameters 3

4 1st/2nd/3rd/4th

1

Known Unknowns 2

UnKnown Unknowns 3

1 Perez-Palacin

Source of Uncertainty
Classification

Location Nature

Simplifying assumpions Structural/context Epistemic

Model drift Structural Epistemic

Noise in sensing Input parameter Epistemic/Aleatory

Future parameters value Input parameter Epistemic

Human in the loop Context Epistemic/Aleatory

Objectives Input parameter/context Epistemic

Decentralization Context/structural Epistemic

Execution context/Mobility context/structural/input parameters Epistemic

Cyber-phisical system context/structural/input parameters Epistemic

Automatic learning Structural/Input parameters Epistemic/Aleatory

Rapid evolution Structural/Input parameters Epistemic

Granularity of models Context/structural Epistemic

Different sources of information Input parameter Epistemic/Aleatory

4

Aleatory Epistemic

Perez-Palacin Source of Un-

certainly 1

Location Nature

Human in the loop

Context 1st Known

Unknowns

3.

OSS
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2
ambiguous faltering might undecided

ambivalent fluctuating obscure undetermined

arcane fuzzy of two minds unforeseeable

blowing hot and cold hesitant open to question unknown

chancy in doubt probably unpredictable

changeable in the balance risky unreliable

debatable incalculable tentative unsettled

dicey informal iffy todo unsure

doubtful irregular unascertainable up in the air

dubious irresolute unclear vacillating

erratic may unconfident vague

4.

[12]

OSS

4.1

Git

GitHub*1 OSS

GitHub 1,444

tf-idf [14]

5

Oxford American

writer’s thesaurus [10]

Uncertainty 2

4.2

3

1

tf-idf [14]

*1 https://github.com/github

2 1

3 2

4.2.1 1

4

1

R*2

tm [7]

1 1

1

tf-idf tf-idf

tf Term Frequency idf Inverse

Document Frequency 2

tf-idf

tf-idf

2

1

3

2

1

4 0

3

*2 https://www.r-project.org/index.html
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0

4

20

Coefficient of Variation [1]

20

4.2.2 2

2

R openNLP

[12] openNLP

Pennsylvania Ratnaparkhi Maxent

[15]

Maxent Marcus 5

Part of Speech Tags

The Penn Treebank [11]

1

unknown

3

4.2.3 3

2

4.3

1,444 OSS

3 unknown
Word Mean CoV POS

type 0.01874571 0.853236928 808 NN

error 0.018047575 0.913466452 903 NN

messag 0.016683953 0.901754048 590 NN

ignor 0.016163827 1.080568182 528 NN

return 0.015338545 0.8766055 677 NN

handl 0.014811577 1.105870303 605 NN

reason 0.012827254 0.873758822 666 NN

name 0.010824656 0.98421489 531 NN

report 0.009979287 1.080975554 539 NN

case 0.009530822 1.082011154 500 NN

caus 0.007997205 1.138618122 538 NN

will 0.00708426 0.902794009 592 NN

warn 0.016426316 0.911621722 479 VBP

fail 0.01033176 1.012432553 543 VB

tri 0.008507029 1.229532611 507 VBD

4

Programming

Programming Operation

Self-Reference

Uncertain

General

Bug error, warn, bug

4.2

4.3.1

2 20

6 4

5

6

7

4.3.2

6

7

changeable 1 changeable

field state
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5
Uncertain Word Programming Programming Operation Self-Reference

ambiguous call, valu, type, case renam ambigu

arcane trigger, damag, stack build, make

changeable field, set, cach, default make, offset changeabl, chang

debatable case, system get, put debat

dubious valu, code, bit, case replac, get

doubtful doubt

erratic enabl, issu, behavior, result, logic errata, erratum, errat

fuzzy test, input, requir, code, number, unit got fuzzi, fuzz

irregular break, switch, pass, valu

may case

might case, tri get

obscure code, case, problem, result, need get, call

probably get

risky secur, case, data run risk, riski

tentative method, implement, problem call tentat

unclear valu

unknown type, messag, return, fail, case tri

unreliable test, case detect, run, tri, set

unsure case

vague return, line, function set, get

Uncertain Word Uncertain General Bug

ambiguous avoid, name, differ, one warn, error

arcane take, shot, entri, seem, empti, column, will error, problem

changeable disk, select, pass, check, addit, start, found error

debatable seem name, place, want, think, realli

dubious seem use, remov, avoid warn, error

doubtful see, realli, one, work, want, look

erratic workaround handl, appli, arm, caus, affect, part bug

fuzzy option translat, way

irregular part, usag, approach, place, help, condit, work

may mayb caus, need, want, sinc, contain, time, differ, happen, mean

might want, need, caus, differ, look, happen

obscure caus bug, error

probably seem need, want, caus, work, doesnt, way

risky potenti reduc, dont, avoid, need

tentative support, definit, work, like, allow, way, done bug

unclear seem name, reason, user, differ, like

unknown ignor, handl, reason, name, report, caus, will error, warn

unreliable remov, check, chang, time, dont, result, need

unsure seem work, dont, need, think, result

vague attempt document, time, think, caus error

1 changeable

debetable

name place put get

2 debetable

dubious warn error

code value remove re-

2 debetable

place

remove replace

3 dubious
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6

ambiguous call o

arcane o

changeable o

debatable x

dubious o

doubtful - - x

erratic o

fuzzy - x

irregular - x

may - x

might - o

obscure call o

probably - x

risky x

tentative call o

unclear - x

unknown o

unreliable - x

unsure - - x

vague o

7

bug, error, warn

3 dubious

4 may

may

4 may

obscure bug error message

5 obscure

6 risky

7 unreliable

5 obscure

risky

risk secure

6

risky

unreliable time detect

7 unre-

liable

4.3.3

may

changeable debetable
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API

erratic vague

dubious obscure

ambiguous arcane might

tentative unknown

unreliable

fuzzy risky

5.

Known

Unknowns

Unknown Unknowns

6.

may

changeable debetable

erratic vague API

ambiguous

arcane dubious might obscure tentative unknown

fuzzy unreliable

risky

(A) (
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