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Fig. 1. System architecture

(Horizontal diagram available in Appendix)

H 0|2 (Theory of Information)

Feraol X0l HEo| B4(Functional)
Sof, 5X #S

Information := APotential

H(Information)= EZH=(Potential)2| Hat=
g 4= QUCE ot THA| O Lotz Mol = Ch3 1t &L

Measurement := Alnformation
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=X (Measurement)2 HEE(Information)e| 32
Ho|=ict, HHEO| of4M HHO| CHof XtM|s| AHEM,
2| “Meaning(2[0])”& “Change in state(AEH2
Mo’ 2 MESICH O 2o ™2 ot AEl(State) 7t CHE
AE{(Another state)Z HHP|= wstolCt,  of2{st AH
ghAlofl ostH =HH™E2 QlnbEtA|(Causation)2t Sst
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3. 532 HESRZ /IlL|Z HEl
(Augmented Network/Canonical
Form)
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Jdm mum zo| Qe WEYIE Jl=mom
== (Node)2 23 (Link) 2 TAEICH of2ie] 2217} Zo|
ol £ 7x|= Bl H S HA 1A Elct,

link

Connection

o|et #2 HAO| 3947t 20, R2[7t “IH=L{ZE”0|2t1
(=13

Canonical

2ol ArE &l 7|2 =9l o|0f= ot2fet ZLf.

? : 42| (query), ™ (potential), “0{= (some)”
D712 Hd (2 J0= ®MAIEo UX| %)

{} : OtL|2(none), L= (nil), “OtL|(not)” (£l 2 &!d=
HIAIEO] JAX| %Z)

H : ®R(all), 0 (any), “O|Ck(is)”
<> : H}2I=(bind), “7tX|C}(has)”

>< : 2E(open), “#S5tCHgoes)”
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4. XtH 00| M I e L Z HEHZ
(Natural Language to Canonical
Form)

X R2l= X1 A0 =S EEALED7L /s EB| 122t
K{LIHA CIHEA|(Universal dependencies) S92



Hetsty| 9ISt Ak 210 mbA(Parser) Tz
NE=2 "'H:|-('6'41HEA-|E ook sHHE X2 229
Aojof ®Istol gl —’F——?— LHE ool = HEO| 7t
229l Fo == YHUS HeUZE ez Het
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A bird is an animal that has wings.'

(ROOT
(S
(NP (DT A) (NN bird))
(VP (VBZ is)
(NP
(NP (DT an) (NN animal))
(SBAR
(WHNP (WDT that))
(S
(VP (VBZ has)
)))(NP (NNS wings)))))))

(det bird-2 A-1)

(nsubj animal-5 bird-2)
(cop animal-5 is-3)

(det animal-5 an-4)

(root ROOT-0 animal-5)
(nsubj has-7 animal-5)
(ref animal-5 that-6)
(acl:relcl animal-5 has-7)
(dobj has-7 wings-8)
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6. 82 72 (Compartmentalization)
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7. =Wstet 252X HH e
(Contextualization & Ontology

Versioning)
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Fluidity/Ontological Topology)
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0|2 A (Critical Mass)2| $F A 0|LCt,
O-topology= #=2% At AHE
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ZU(Augment) =11 EEEX|QIX| M5 =2|sH2t=0,
J 3x dHE "5Z8 EEEX HESRI3(Augmented
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9.37HX| =2| 29| 719 (The 3
Logical Reasoning Embodiments)

QIZt NRO 37tX| 2 WAI2 H(Deduction), HE(In-
duction), &% (Abduction)0|C} [12]. O|§2 22/9
ClOIE 0] 25 FAE7| E0l| R2|= 252 “FE9
7|12 tt2|(Unit of reasoning)’2tm ¥#e=ct, of2{st
RO £20| LMl £TOR L O £H (B2
H)ol BHE BOHECEM 22/ 2A0| =2|X FEQ
MIZEX] @Alg podstotn R QFStC
CHE EHl= Ol Miche| "&2| AIZIS"0| MHMOZ FEO
AR ZHo| ™S FACHE A0|CH13]. 2| ZHe
EX2 7|Eo MEXQI M= Al HXXHOo=Z O B
M ZHE (=28 X)0| HEEH, =2| AZTIo| 2D}
AN AHIO] ZX0f Chet sHAMS o A&stn HESHA|
HMa|g = JACh= Ho|C},

O 37kX| F=2 2l8l, 22[= OlsE + A= BE
A 12(10 o HE=E =2[Ho= Efdet ZE AS0|
Of diLtel #x=2 Rst & £ ALt FFoict  0f
TFZE O[dlst= ehotx| W2 ME S =helst= oot
HBY2 Azt E[oM Rl MF |29 FAISH
SOt E([14] A0 A=, T SFAolct, shx|gt
2[o 2= LT tHE kAl =9 2 A4 S[15]
TESSLARE oICE, 0 A|AHIOM oAz E FE
WES m2ich 23, 3 F2 20| oA 2AsH=R|

= ol TICH16].

of2foll HMAEl Ethedt OAl= EE LE 23S
ARESHR|RE, O e gZI2l= “A bird is an a
mal that has wings.”7t i€ Hold & U=XE
Ho{EC

o{7IM 2= “o BFRS S0 EHME 1
AE7F(What kind of animal has wings?)” 2h=



HEE Sl ME 7= (Abductive)d = UA| EIC.

olgfet FFH2 At =0 JHE dats
KOtLYZ| 25l 2tXtol|A| 42 HEY AE 2¥s5H= Y
ZICEaL [ ARSICH 40| HEHE AlESh=0| A ol
E3 S22 Sk 1 ME0| =30| Ect #HE2| HHeLZE:
(R A|AE2 O-topologydill|l s18%= Wl LHOIA
|7t AMSh= Azt O 2 XSt R 2| S Ch3at
Z0| =H-zotet) “dIN7t A= S=22 FAUI? (What is
the animal that has wings?)”
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feature effect

O
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= &8=0|1, EXNOE “HI|”E Zt1 QICt
“Z|s(Function)” H&& ZZst= £ OE oAM=
Chaot olup 2tA|e] A2 OfsiE £ ULt HF Hust
0| ofAl= 2|7t “S-FHeL|A”(“S”"Xt7t ZZxE) 0|2t
B2 39 252 H0{ELT
ol O&lo| 7t2H|0| “C’= SZE 22 WZ HoA EH,
otz{e| FH = L|Z 2 LIEHCICE,
RE|= 5 FANUAE HHO| 7tsT A= HolMLt.
HAE GAIOA, "C" LE/HeLIZ2 EHA 10 /Y=
ALEtel X MEN(RIX)E AHEO] FHA 20| JUEE
HotA|ZICH O] HIHof| cist 2HE= COolM Hel & £

S-Canonical

C: Condition

Uck: =AU (CH=LEE C: HQl(Cause)o| E £
AL I Zipe zifEffect)7t & Zdolct) olet Z
S (Nested) HHL|ZES HcLHO| AZ FZE
HMohs ot eolct.,

HIE S0 TomoO| AtEfO|1, FO| &4 10|21 AMRA
&4 2 2k ShA,
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e 0| (S EHY YEH A JA=) e HES
S-H=LIZS OfAlsta, 2t HEe=z ot IHE O
TEEH O XN Z mEo|n, O A O FXO| gUSS
Hgtots A2 EA Eoh oSt MAS(HE
"Tom2 AHEO|Ct")2 2|7t ZHSAl7

HotEch:

Tom2 R0 M A ZFSHA, “C”E HSHH, J TomO| ALR A0l
7 E|H, Tom2 X ALRA0| JA ECH AAH
ZH20{H EM™ IO = MEE| 0 UX| 47| W Zof|, T3
StLio| “E2”Z AZoiCt, J2{Lf oL B “Heol &
U2 SLSt7LL, =2|Ho 2 ARE[0{oF BiCt, &, “H“9f
ot ol Zh2 CHE R Oo| gfut HZASH o] FH =L H %[ 2
FALE FX[sof ot} FZooF & M2 JHE 7|25l
UHO|M I L E HERL| 7| SH2 | = MR UES
TEZEAIZ|7] fIet Ao|1, o|z{gt ZS0| HFE me= 1
7|sM0| of MEfoN |t AEH Z|A|(Finite state ma-
chine) 22 A= ZX|(Automaton) o AEHZ 7t= AN H
1 A2 E Maphy| fIgol2k= Z0|Ct o|2{st 1EEL
7t 2 XHo|H2 LE9| 2 “In”O|Lt “On”e| ME E
t= tCH= Z40|Ct.
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10. 24Tl O|X[2t Hetet (Known
Unknowns & Disambiguation)

27t 7|2l 2EZXE HLIZ HElz TS o,
S| 20|22 5d0| LIEfHL 53 HL|ZS
BRI X7t A BL, WHO| LIHX| 222 £F517|

|t et HES0| ofH AlX|of et SAHZ2 oX)
o 4= ACH= HolCt. o 2|0jojj M X| 50| 21 50| Ot =
= AT B S 2HYol= S22 O[5 E 4= AlCt.

2| AA”S] 27K V|52 §F 2Tt EHSS
LXIA7|= SEHO|CE, S AT HES LX|A7|= HH2

=X o2 YYS olsidt= ol 7|ogtnt, S RpE S IE O
2Rl 2 O XA SHLel THEO|H, oM HZe=2
2ME JHgE sFS=H, & MEHe UE2 3 X2

| =

oflst YHHOZE O|s|7t EICE 0|H2 222 A|AHIO|
"Hi 2= HS U S" o 20| U= 227t E AO|CE, o X[
= BE 0| RE|0f|A HS0| £[7] Tt YHo| 2
ZMe Ao|ct (o] ZHEO cHet O XiMgt B2 F=
AUAH (Critical Mass)o| 2ot 220i| A A=EICH), 7l
0|22t AE0| L2|0f|A| O|X[0| HCHH, RE|l=FHE + U1
HAE £ U= OCIME ZE Ao =2|He=2 HAL|0f
U7 | 2 0of| ZAESH= O|SUAIE 50| & 4 U2 Ao|ct,
HHO| URE(Eoe)E dMe ff LIEILI= R840
27K o| Ao[2tH, RE| A|ARI2 ST I EH S SO R
Holgtct, O|X[Q] Aol L2qX|7| YA Pt H|o|E 7t
O™ QX 22|17t L1 Y= FRE A S17| I8 A,
RE|l= 7|ELQ EME HESIALL O oIS 2 sHASH|
i AR LIE[O O 2X|E 3XIBtCt ol2{st -2 siZE
ghoto] tM 5| O|X[2] AHQIX| =2 L2l sl Weto] e
X|et Agtgio] M& JHsSICH1T7]. DIX|o] Z2XME AL
HHO| ZERE= Z2Z MEJ U= IHHe &AME FFSH=
EX HI0|E{7} = ROl &S EICE
o€ =0, “Tom= oC| QL0{?
olgt= HEEOAM “Tom2
AHEOZ HpyY e £ QICH

(o]

(Where is Tom?)”
at?)”gh=

O{C|0fI?(Tom

9|9| 37kX] k=2 20| RO HO|E LB L
Qe FE sftio] SSEI FE “MRAY0lRt=

=

RE|l= L3 TomO| AFRAS U=X|2 o{Ret 42el0]
T kK 7tsdo| C HHcLIZEE Sl HEE= YWHSE
B0, HROIM HeLIZ Eekdol 2siM sHZMS
dg mj(dlE 0 Mindol Qs 22[oAH FO{X|=
Xt 210] EE “TomO| AFREO| ZEL?70l| T3l R2|=
"OfL|"2f1 CHEFSIC, “OfL|”2t 1 CHESHH C I LZEH 2
OFZ! AOJLIX| QERUALCE), A|AEIS "Tome Zof| ACH' D
HEHI UEHE W=t

11. XtA A0{ ‘4 (Natural Language
Generation)

HHE O B2 Y= olE7t U Z Aoz HYE
et RE= FRSEX| 42 HEHQ| HO|E{ 7t FEo}E
HEiZ HEtE = AYE AL MY Aotk ol =Y
I S0l ArEXHA O B2 EE 21 Hotes AYs
S| ZAAH ZHHOZ Yt EH BHS USOUE=

YISt st oiCh O] W2 A|AEIDE ALEXL AtO]of

12 of



WusHs Chstel BEO| oSy Bl SO
g AloICt. Roio] @E|S 1 0| 0fl= Fo] HiLk.
22 3t ¢ O[efE|B BH210| U Z20| ALSXI f

CHE = 2SO A 4= Ut

rot 00 rfu

12. 2

of

o| EHM (Transparency of
Operation)

HeLlES Sot =2|d 2-g2 2lolM = Biet 20| 37tX|
YAS M2t RFE 22, 22[= ofH ZH|L #E[E YHY
oo ==, A3 S LS SR TS =G
gt el FSS Mot HE =7 (Meta-
tool)7t 25 HEEISIL 0|0] Ao b3t HE A2
tf. 2ot ACHH =AEX] ™ o =217t A1
2Z40| @A AFEE| D A=X| B2 LOFLH D, =2[0f| OfTH
QFEIL ACHH +=FHE & 4 AA 2 Aolct. @eks 74
AMEXIL &l JHsTt QR E 75| fld ST HYS
CHE T Mind2l 29 53S 28310 HcL|ZS &t &

SAGHES o 4 ULk,

13. A1 H(Critical Mass)
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15. ZE (Conclusion)
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16. Appendix

Canonical Processing
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Fig. 2. System architecture



