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St ShEYLICE O] 2OroilM 7He 2 FekS 0T & 7H24| 8Ltz '0lE 2H 0|12
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QIE{Ho] A 2| XY H 2|
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7138 HA) AEA Hgo|2t FELICEH X[ A ol2ts T2 XpAo|
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1.2 ¢Eli(State) Yol Fxet AE{Z}0| = HEHAE F

Jev OF7[EIX{0l| M & THEHO| 1M H|O|E{ 7} | = RI=] K|S AMEl(State)2t &
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(Webhook) H|O|2E, A{H{ of|2] AEH E2||O|A C|O|E{H|O|A 2|ZE, AA AC H
ZH(Diff) S 013CHS O 02 MSkslX| 4T JCHE AE| WO 92 4 U
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(Depth Buffer)Lt =8 K| 2 HE 7ot MIAE HE{2 HXE|S M SSEL

Ct. DOM E2|= & H|O|X[2] 719 RAE LIF 2o AZ2= Falet %01, 7
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StEX|of chet B2t 7|5 %

Bl

Ja

EhA

min
>

|SELCE 3 ThM = Ch2 Ml ZEXI LT

=

K= KV IHA| E2EFHAERI(KV-Cache Broadcasting) 2 LICH 22 ArEH(State)

=M ofHlM 7[-ZE(KV) B S TF of HEE A MSHo] M2 2|of] E2HRtLICE o & A|
H2ats E AL ZUE KV A2t RILICEH 32|12 0] FHAIE S ZEE ZE H
S oo HEE Y (HECIHAL)SIH 2RELICE

EME E2|/0{8M 0tA 3 22|(Tree/Custom Attention Masking)LICt, 2=
AA OZNE Keve| AIE EH, 71 HEf EZ AR A F|of| o8] EE(Question 1,
Question 2,...)2t M EZS0| & HHX|, & Lizts| Zatzl 71xX[o HEl =2 2t
EILICt ojmf 43t MAE oHIM OtAI T} & X He|E SHIELICL IHE HE
EZE2 SEQ ME HAES X EA HEE £ UX[D, QNS CHE HEO|LL D
SHES ME & YT E 2tHstH| kP LICE
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M= ol o = 5! FM Ot7(Pointer Heads & Option Markers)2IL|Ct. 2E

a2 ZZHE Vonit NanoJevOilA #FEl Hiof| =M, 2f AZ 9| OpX|2 2H

d0

ot

X|(<decide> EZ L= M 017)0l M 3| = AH|O|E HE, 2 ojjA 2

Rl

A

rot
o>
™A

HEE FEELICE 2 O g Md T2 M M(Linear Projection) 2t All of&l

rx

(Set
Attention)2 M8, 0|2| Mo|El =EF HA|0f| Cisi AT EMA(Softmax)Lt
AHO0|E(Sigmoid)E ot Holl FEL|CH M3 T2HM2 HIE 0 7S XS Zol
SHEE M2 HHLE A A0, M o{EIM 2 MEIX] |3 MM E S HI|= AL
LICh AT EAL O8] $HO| H4-E 30| 10/ HEZ HHtE &40[1, A|JZ0]

E&= "+ olLHE 02t 1 MO|2| &HE 2 HH = g LC.

2.2 C}= A2 Hd ™yt(Parallel Multi-Question Evaluation)2}

2|(Isolation)

N

AE{ZE2f0|= 2HHO0M Jevel B THA ATt MISsh= 7He 2 22 0|F

|_

rlo

o2 EES SAo HItst= &8, & 03 22 EE LIt (Parallel Multi-

Ho

Question Evaluation)gILILCE.
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JHXH= CHA API SE(POST /vl/systemone) QH0| A StLEQ| AlEH BIAE S A}
O2 0f3f 7He SR XNl HEE W(Map) +EE F0 A0 M&E 4 JASLICL
M2 0|Et i8S WX|0 MESt= AtE FEYLICE Ol S0 ME2 S0{2 1
K| HIAIX| SkLtoll CHB CHE2 2t Z2 Ml 7HK| Z 22 SILIS HO|2Z2EE #8e

UAELICE OF2ff ZE0f| M stateol|i= THEHe HIA|X] 220] £0{7t1, questionsoil=

]
et

St M E D2& choice BE, 20 $FS MBSH= score AR, 7218 67

E2 TEHSHE= noul Z220| 242t 0| St &Hl SO{LLIC

{
"state": "2 X|J HAIX] 2E...",
"questions": {
"target_department": {
"type": "choice",

"instructions": "0| 22|E e MAHSH EAE MESIMAR.",
llcrlterlall { "bllllng" "7_-|X| D*I _‘SI;I-%“, lltechll: l|7| H_ljll llsalesll lIE | _E_

o'}

I
"frustration_level": {
"type": "score",
"instructions": "9 22t £FS HIISHHAIL.",
"criteria": ["XHEE", "HEGE", 'S 2 2 E"
I
"is_urgent": {
"type": "noul",
"instructions": "O| HIA|X[7F F2f&Ql XX|E @+6t= Zlatt AJLI?"
}
}
}
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HE (Jev)ot HEHA|

ogt
re
OH
Rl
or
H
e

O] 27 StLtZ A| 7HX| THEHo] BHH MO SotZ LI o| ChE 22 Y

e
o
N
-4
P
rr

Lt Ml ZEX] AIXIL ™ EEE FMSdt= A2 A0 E UL

=

O(1)2 M2|g 0| S0 = HE|= AZH0| 2| YFsIThs kol BI|ULICL HEH

Jeve MEN O|O|E{S CF 3t #HOF @l T1(Shared Read), 2E M 28 thY £disk A
Otof| M HEZ AMEILICE W2t RE20| 17HE 57HE 137HE FH| & XA Azt
o Z7t= 4 Ue|x otof| aFL|CH TypeSafe Al2] 24| A=of 2™, 1719 &

ME HECZE 13719 RS thd TEZE |0 X2|et 227 0|E 7HE =& 13

rE

O LiF0| 3ot 2L 108 0|4 f= 11 128K O & ML HE[YSL

2) HEIAE Hok(Context Rot)2| 31 XtEtat AASH AZ A2|(Isolation)

Ut LMO|| "CtS HIAEE B A 28511 B *fA™stn, CE ASst, D

TESIEL" = A2 02 XAAF S otLtel ZEZEO &H d2™ 2|7t HZL|



ol

10

KIA[AL

s

FALL SR

&2 FESH EUCt o] ¥dS ZE A E Eal(Context Rot)2t1 LTt

FEli(Isolation)[A| SR HCE I

Jevo| HE Of7 &K

Of kX s LIt 32

Yoz Z2iE

He

Gl

of

| 4| X| 5LICE.

=
=]

gsie

o 23

& LHotCh =M E30]| 0|2 = Z2 el

=
=

API SZE 223t &

EH
=

A

o

[2ElL|C} Jevel CHE &

o

il d|

2.3 X|H A|ZH(Latency) Z|A3}2] A

X AIZE2 70~500ms

1|

Jeve| HIQEZ|O2|A|

(P90 7| & 2F 400ms) 2 AJHELICE P02 HH| 2F 2| 90%7F 1 AlZH Qtoll K2

S 2TE0] A|AH LHE O] BHX|

L=
S

o
2 IS X|

| XIERILICE O] X[ Al

st o

72



\J

|& ZTEE|0] LLM| X|H A|ZH2 3E~329X R ELICE O Mo XA

rlo
>
o
o
Iot

e

HO

M 28 BAIE 20 7|0HE 4= Q= HIS7| tist 2tZ0[Lt ¥ a2 = Hi K|

it}
15°]
=2
=l

2+ AUSLICL HISI | = 8ES 7I2l= S L E HES AL 5

r

=13
=]

1z
S

|2

rir

omn

7142 SEO| 2 U7X ChS B20] HALE SALICE B 52t

30

3

40

Ao otH I Z mto|Z2tQlo|Lt MA|ZHO|HIE EHZ27, E0|T FIo| Z7t0]|

S5EME| LLM 2£2 S7|Aez E= A2 A2H S1|E 20|} &L(C

HHH Jeve| S £ = M L2[ZX0|0, 2HF0)| [2tA = 100ms 0|2 2 Li2{
LICH O] £ HE0f| Al HEE "A T EL 09| 3t I A(Hot Path) ! #AIZH KO 2

I R A P 4 Ul EIRSLICH S AL TR M JhE AL, Jha

K| AlZbol| 2t B K| 2 o~ = K| = Thaah 20| ZHE2HELICH

(X AlZtof| hE A AR HiX] EZ 2] S

& Lig

Tzt 3% ~329% (ZEE|0 LLM):

g8 HIS7| MK, oFzZh uiX| mo| a2l H|S7| 2AM 2%
Zxt — (MA|IZt AZEQ 0 ®lo] 2T FIQ) 271
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70ms ~ 500ms (Jev A|AE! 1 O}7|El

MAZER U EHE E 25 2t

XCHEL 28 EMTM oA ELX| K12 00| M E B2t X 22| 52t 27|
N

API A|O|E#fl0] Ql2fel ZTEIE Q1AM T ZHAL
N HPM 20 J|EH Otg 2abs CHS Ul 7FX LT

Hms AAIZE UL CIo[E =Y YL ELIE(X) T =71 & B2tK ofHoj| AEH

El= 2|k BHelel B2 Azt otofl, &E T2 40| JevE ZESHH 2 A2 4
AS FA| HESII HiX| S BAISHE HAIZHAEX BEO| HSS LT
SME 28I QIE2E[E HO] RLLICH TypeSafe AlIZt S7Het S22 3D A

Doom & | 20{A Jev= Ok 2 102](10 QPS)2| Bl = A AEf IAES

no

EFE, A 2FYS TA U LS HAZC R SE0[}SLICH QPSE 1

e MEots @Y +YLICH Ol H2E D FEo| 88 S8 Ho| & A2 H|A|

M= XtE2Y ofjo|MES X114 MHQALIC ¥ HeteX XtEet T2 e 3
(Browser Use §, & AZEl CIE 0|2 E7|7t 2¥&hH oA = A HO|X|7t EE

T[S mf ChSofl 22 tYS Z2YsHoF FHLICE o ZHYS 7|1E LLMOf| RS o

= 9= 44 %7} ZRCHD FLICH D2iLt JevE 2 SIS 2 ZEE AlRloI M &
AN U 0jof SRS HHIS 7 Dof @45t D4 RIIL ANE U0 AY
£l |__||:|-

74



ol

10

Ci2go me

| ZHEYULICt. Jevol= &XHA

H EZ $0.002 2 E

=
=

11

=
i
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S 25| E[JSLICH
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=
=

oir

29E), Metx|s

3
21 gl 2HM T (Confidence)

): HE

|

JEHS
=10

1. Choice(¥

k3

2t elo| HHLIS

4

o] Rxe} HFH

]

-
(-]
o

1.1 Choice 7|2

el = ol

Hels, Soi2 gHa 02|

L=
[

7|4 E AT EL 00| M 7HE Xt LOjLt

H2 o= Z2E HUK|

jLck &

Qlo
==

B2 FOILIE U=

I HES2 0RO AS ™ 0|

M

ERRIE]

a3z

)

i

f

<]

i

L|Ct, 12

3

o
o
=

(Categorical Routing)o|2t11

| ZEEf &2

I 2 2|AAES dHo 2t HE

*o
(A

IEHAR

ol
=5

= 0|

Z=T20 Aol A

Lict HEHI

3

20[ of7[of sH et

Hot=s

2| RO E i

=
ot

8t switch-caselLt Ct

g

(enum)di| 7|

10|11, switch-case= Ztol| it

2| gl = x=2d

=2
=

st gl 22

04
160

el
]

FEYLL

A

B2 9l0] & 4

BIE AZEQ0t 2

q

o,
HEH

of2{gt

L=
=

TypeSafe Al2| Jev

(Primitive)2

x|
o

LCh 7|12

F

S
=

SH3

) 712¥

|

.
O
1o

AMEH

EHE X2|5t7| /I8 Choice(M

x|
o

MEZ AKX

=
[

= 7t2|ZLICt. Choice

7| B

Al
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=
(o]

=
e
T
H
>
ogt
o
OH
Pal
or
o
ne

A
o

>
3
P
%)

20|l M Choice 222 Holg W 2o

P
0z
=
==
=
rE
P
rr
=
N

X|L|Ct. SDKE AZEQ|o] 7 7| E(Software Development Kit) 2l

&
LR} Ol MBI AS RE7| IR0l M 2l & 4 YEE 0j2] BhE0] £ £7

LICt o€ S "0| E|ZUS By MEo 75 MEHsIHAI et 22 2T LI

07| R= X2|g 2S =MU2 4ot F= X2| 7| S=S SELCh

criteria: S 4= Q= S S FolRdLILh. Zt FM2| 17 AlEXH(Key)2t, 2 4

O] Z&sH= Hel B #HE 7| &S X2 M (Description)

o
E
gy
13
[o)
HU
0
rlo
n
R}

H2|(Map) HEHZ ZHd L ct

—~

"department": {

typell n
"instructions": "Which queue should own this ticket?",

choice",
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HE (Jev)ot HEHA|

oo
re
ol
S
ar
fa
1z

"criteria": {

"billing": "Payment, invoice, subscription, or refund issues",

"technical": "Reproducible software defects, API errors, or integration
failures",

"sales": "Inquiries about enterprise pricing, license expansion, or
contracts",

"other": "General inquiries or tickets that do not clearly fit the defined
categories"

}

Choice ZZ0l 22 & = MEIX|9| £, 2 7|=M(Cardinality)2 Z[2 2710 M
Z|CH 25570 MHX|LICH E22 HE0| 28 A2 mf M =2 T, M oLt
S EILAEO E2 H T FIt2 ARSLICE J2fM TEE 0]2| H2M &0 &
7|HCH MM TE SE2 o Hol| MESh=s wWaAlo| MAELICH CHet MEFX| T} 25571
£ HE= 25 Dol M= 25t mo| =2l (Two-stage approach) & MOf gLICE,

UM FHSS A2 SHHCZ 1A MFStL, H2 20| sl ChoiceE X 83t

3

rir

ChoiceS A% AlAH”HI0 tHxE of 71E 52% X|& J stLtE= otherlt
unidentifiable Z2 &3 (Escape Hatch) M2 HA|HOZE F= ZYLICt
Choice? £H2 M|l 7| QoM PH LIR =& B USLICH w2t 20| Ho
=l M ofC|0f| = SHESHX| k7Lt 520| S22 P SSIE2tE, THE HZE 7| S o

Ol M 100%2| ZHES BHEA| LH+0{ i 23l{0F BHL|Lt, "3l Gl "S Aot & JMS
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HE(Jev)ot SEHAIYE AZX5 2L

g0l £X| g 2

rlo
OF

A QE HE B otLtol| AR = HES HIE

Al =22, 0]

0|>|

20| 2t mo|Z2felo| *EE #elo| EL|Tt.

1.2 43 2|0 3R4: MEAEl @M, 3t8 21 W

LLME 22 YMst= oy 0] DS LoD, Akt LLMO| 2R E A7IH ES 2t
H StLHE 2 XIE S2{FLICE Choice 7|28 API & At= 0|2t CHELICEL S
o= MEEl ZM(choice), BH &HE EX(probabilities), & ST
(confidence)2te Ml 71X &4 HETJI RE BHAM S0IQH, AT EL 0= Of Al

US &M 21 of2 BAHQ oA ZEE WE - ASLICH

—

"department": {
"type": "choice",
"choice": "technical",
"probabilities": {
"technical™: 0.85,
"billing": 0.15,
"sales": 0.00,
"other": 0.00

5

"confidence": 0.78
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O Ml 4= AT EL0{9] ®I0] SEO|AM 242} CHE HetS ST

1) MEHEI ZM (choice)

probabilitiesOll 27! & & 71 =2 2 (Argmax)2 €2 M| 7| EXtE L

Ct. IRt criteria S 201 YoISHX| 42 CHE THHojLE 20| X|0f

=
1=
e
|
rir
an

g HHetE|X] gt LTt

2) A =& 2 X HE (probabilities)

oj2] gelot 2= MEIX] 7|0f Cisl 2ol =Y 2™ E 2E(Calibrated
Probabilities)=S B2 HMUZ|2LICH, 2FE 2 S0|2F HHO| 52 <A EH|
ZUSHEA LS RHT AES SYLICL O HESS ZF HotH & 1.0

(EE= 100%)0] EIL|Ct.

choice ZE7I 0= SMO| BH=XE L] ZLIHH, probabilities= 1 40| &

OfLE 2 A0| 2 HRAEXIE A2 20f FLICH F20]| technicalo] M| AT}

& [technical: 0.91, billing: 0.09]2 Z2! 22} [technical: 0.41, billing: 0.38,
sales: 0.21]2 Z2l 2= AAHIO| CHEH| X2[sof HLICE 4o A= 2HIE

Ats 2718 ElLICH Flel 2= ZAIM Alzl(Borderline Case)0|2 2, 2&9 =

Holbilling Eoll: EIZ ¥ EE SRSAL =7t S &8l of LiCt
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o8 B A2 "El(Shape)E 0.001A 1.0 At0[2] =X} StLt= QoFot ZHIL|Ct,

efE0| gh2ofl HotLt 22 A=XIE LIEHE SAHH HE T +X|0|H, 2+F0| Y

+HZ EHELIC =E0| MEfX| StLtof| F35HA 22 AS+

2 SIS 1,00 7RI, ol Mo D22 HH LS4E 0.00) 7HIHIE

1.3 2t (Confidence)2| =t 7| &t H|F{LIZ 2} 22| = A O] E

Choice 7|2 S & il E3t Q8ll= confidence 22 "2HO| AARZ FESI= =
N Mot S8 E 9l= AHAL|Ct Jeve RLCDEN= Ao 2 ZHEl RO

Of7[HIXOI|M &A= RHO| 22 FHSH= 20| OFEL|CH 20| =S B WY

o

| Al4tA2 TypeSafe Al2] 34! 2|l A O{HE{(system-one-adapter)2t 2E
A T2 2EHM|(Kev, Rizzo Flow)E 2IHA AX|LIGZCZ 245 Zutol| 2H
EL|Ch O 2Mof m=H MEfX| 7t K7HQ! Choice ZE0M 7|2 &AIE C_choice

bIE,

rir
Hir
rlo

oA

MEiX| Q| &5 p_(max)E 0|23} A

>
n
r
n
K
n
>.

= MEX| 0] £Z0

L0l &t =& $1/KS

o

JEHLR o1, 2|0 =E0| O J|EH0IM HofLt
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S2U=XE 02t 1 AO| 2 BHitst= ARILICH: C_choice=K -p_(max) - 1/K-1

=p_(max) - 1/K/1-1/K

0| 4o T2 Y% B FLE HH ¥ 4 ALLICL DHO| DE Meyx|of 22

et

ES 5= 2t #5 2 X (Uniform Distribution, p_(max) = 1/K)E LHEQ™
EX7t 00| E|0f =A== H2s] 0.00] ELIC MENX| 7} 37HE 2557HE "qol0fEt

BES M W2|X] 2ot &Ef"It £20] 022 HAIELICE HiT 2 MEX] StLtof 2

= =E0| Sl HEli(p_(max) = 1.0)0lM = EXtet 227t 20t =AM E7}1.00|

RAE Eof 2 Ch3 0t ZE LT MEX| 7t 37H(K=3)0| 1 %<9 &&0] 0.852+H
3 X0.85-1/3-1=1.55/2=0.7757} |1, 0] gt0| Bt=22IE[0f ©f 0.782| =i

Z S20|HE| MHELICH

ZEOf AXILIOI-OM O] 2H = g2 3EHA M2 &= #H0|& (Confidence

Gating) INE1S| B4 7|Z Q2 MQL|CH L2 AO|R2 A|AHIO| Z4Ee = U=

do
ot
1o
rot
|.|-]
ro
0
oot
2
>

F(Risk Budget)ofl %3204, &hilx M8 = XtEote| &2

DM E 27E(0f: Confidence =0.85): AFEES| 7HR! Q10| AT EQ {7} 2tREIS
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Metdle 2t (ofl: Confidence < 0.50): 20| MEHX| AtO|2| X}O|E SAXH =
Fots YENQLICH AtS S HH XHESHD, &9 =2 LLMO|LE =2

[

MERA E7]= oA 0|8 S-BLICE

2. Score(MEY). YEE FHE| KT HYItet 7l

SIIES
2.1 Score 7|28 9| Lxe} M4 M= (Ordinal Scale) REE! 7|

ATEQO{7t LR MEH= ME SEHQIHFE == U0 = A0| OFEL
Ch. o™ £ 49 A= (Intensity), 2= (Severity), ZIZ= (Urgency), EE
(Quality)o| = HEQIX|E M= [0l M HItsHof 5= A= BELICEH D29
STH0| o= £=FQUX|, 7} A| AR MM S OHH|A| 7| = 2| Thast A|ZH Z

SRIX|, A& XXt 7|2 A0 o= THAAX| 7 CHEH ! o LT,

rlo

0|

1)

mn

Jeve| Score(MEY) 7|29 ot M4 XM= (Ordinal Scale) ®7I= lal gt
O/ ELICH M4 M= THA| Afolof| =Mt = HEE HELICEH Choicell ©ZF

= AOJoll= M7} LXIZ, Scores R2 HANM &2 HAZ =Mt 2F5HA E



2El FE2(Rubric) 9|0l A S HoIEILICEL RE2I2 2t HHA7L O HEIE

APl B[O M Score EE2 LI 242 FMEL|CH:

type: R 29| RS "score" 2 XI™HELICE

instructions: otst2 = 542 ASELICEL OE SH "I 0t 252 HIL

SHYAIL"et Z&L Tt

criteria: 7t {2 HARE JHE £2 HHAMK &Mtz Y=o 2XHE 8IS (List

of Level Descriptions)2 & &LICt THA| = 271 0| 2 1074 O| st LCt.

Of2fl= E[ZU0f| LIEFE o] S0t £F S 4EHH| 2 HISH= Score ZE2| O L

Ch HHEel A 20| 7+ %2 ThA|o| 2 OtX|2f 20| 7He =2 AL

{
"customer_frustration": {
"type": "score",
"instructions": "How frustrated does the customer appear in this
ticket?",
"criteria": [
"Calm, polite, merely stating objective facts",
"Mildly annoyed, inconvenienced, but remains collaborative",
"Visibly out of patience, expressing strong dissatisfaction and
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HE (Jev)ot HEHA|

ogt
re
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or
H
e

mentioning wasted time",
"Extremely angry, aggressive, demanding immediate escalation or
threatening legal action"

]

Score £E2| AA0| M 7tE XIFEQl Ao pI2 "kt "EE", "I MY Fat

Ho|1 YA 40U = EHAE FHolots AYLILH 2 SXHE J|AHIH
2 OHZSHX] @81, 20|l LIEH A Al E FAIS WIIRLICH T2 2t T

HiZ ol 2t =0l = LR X 2 0K E AZSH= F4=21(0, 1, 2, -+, K-1)0] &=A{Ch

Z U SELICH matM 4THA M= S ®MSstH BIHH 2= 0.0011AM 3.0 Ato[of 2%

2.2 7|t H4=(Expected Score)2| X AtE Z A HAX

A47e] ojn|

Score 7| 29| 7tE 2 SEY ST 2 Hratghol Heljof| ASLICH 222 1THA|LE 2

AT 2 SHLHE HEtM S FX] 1, &

)

Xo| 9!

A
H0| ol 14l

=]
== T

o
rir

(Float) HEH2| 7|cH M 4=(score)S HhatetL|Ct,
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HE (Jev)ot HEHA|

SC0|HE HEE|= Score S A2 == ChZ 2t 25U score= 7|TH

!
.

H =, confidence= 4K, legend= 2|8 Moot FHE ZTO| S H,

probabilities= 2| 8'E == QlL|Ct.

{

"customer_frustration": {
"type": "score",
"score": 1.43,
"confidence": 0.35,
"legend": {
"0": "Calm, polite, merely stating objective facts",
"1": "Mildly annoyed, inconvenienced, but remains collaborative",
"2": "Visibly out of patience, expressing strong dissatisfaction and
mentioning wasted time",
"3": "Extremely angry, aggressive, demanding immediate escalation
or threatening legal action"
E
"probabilities": {
"0": 0.00,
"1": 0.57,
"2":0.43,
"3":0.00

Ct. 20| 2} RE2| 2| Hof| B2 & M= =HES 7S K= 2ot
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HE (Jev)ot HEHA|

=t §l 2% Oot= AlLo|H, Ao 2= ChEat Z+5LICH Score = E[Level] = X
(k=0)*(K-1) k - P(level = k) ¢ ol A| HIO|E{of] H-E83tH 7[SHgf2 CHS 2t 20| A&t
EILIC}: Score = (0 X 0.00) + (1 X0.57) + (2 X0.43) + (3 X0.00) =0+ 0.57 +

0.86=1.43

O 7|ch M=ol M 2ZEQ 0= F 7HX[E $H0| & 5 ASLICH

M= 22| SH0| ofC|off A=7HYLICE 1.430]2Hs HaE= D249

g
>
if]

?1

Mo
o
=

rot
oy

H1
_>'t
o
N
4>
o
N
o
gy
=2
>
rr
|
=
HU
30
A

n
i
nl

EM= M

tot

J

U S 2 20{0F Stih= HYLICH 7|0 F 7t £20] 1.022

rul

LIt 2t = Aot A| A S55H= HHe &t FS| CHE = UUSLICH
At2l| A: probabilities ={"0": 0.0, "1": 1.0, "2": 0.0} = Score = 1.0,
Confidence =1.0. 20| E|ZI2| STt ~F0| H=ts| 1¢HAof sHE ST 2HAlS}

= JEYLC.

At#l| B: probabilities = {"0": 0.5, "1": 0.0, "2": 0.5} = Score = 1.0,
Confidence =0.0. 2 20| 0| E|ZI0| 2tH3| At23t 20X SEE 2ot AQUX| T

THoLR| 2ol 2HE0| I B e, SEZ ST JEf LT

= =
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ogt
re
OH
Rl
or
H
e

HE (Jev)ot HEHA|

J2{E2 ATEY 0= score 2T ME AN

rr
re
il
r
_l"l_
(@]
o
>
=
a
D
35
(@]
D
o

probabilitiesZt T Zl M= (Spread)E BtEA| &7 €10, O M7t 5tLtel 822

Ol M LH2 ZIX| Z2tEl 2 (Split)e] BH# Q2 LH2 QK|S EHEs|{oF LT

Score 7|E2¥ S AN 24 nto|Zafolof| MEE mj AX|L|0Tt 7tEE HAsloF & H
0| A&LICL Score= MEE £2|(Rank) #o|1, 22|18 37|t L™t ZtAS
7}l ZX K| (Measurement) 7t OtL|2H= ApAIQIL|CY,

o H4E Qo

2 MY HZH(Interpolation)si A= ¢t ELICH ME 27

rio
4n
£

AfO|E LS HIZZ L0 SULUS Fot= AT HHEXIL 3EHA FE8|

S ["1A1ZH OJLY", "HILEE O|LH", 2447} 0] ="|2 PAHYCHD JPESIHALICE @
20| 0.58Hs HAES MBI atE 20| 28O E "3A|ZH'S Bt gL

Ch. RH2| e Alo|Q] ZHH2 22| OE M¥(Linear)0| OfL|H, 3| S 2 o|o| At

of &= Mut Fo Tl THA|of| S+t | W2 LICE [HEtM Score 22 M, AlZH F 4

ChE2 O3] 7| &2 M+E oLtz oAl = Chit S8 2302 (Composite

Scoring) 2t AetAL|CH AR0M = SILIS HIAEE M2t 719, ZE EF
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HE (Jev)ot HEHA|

ogt
re
OH
Rl
or
H
e

S 02 7|Eo= Wttt §| S M=l B SILIE THS0{0F St FR It BEL

Ct. oluf R20ICH REE| thA 7t Ct=2H 48 Had| oY = YPELILLHE S

2

"ML= 30|12 Z 02 Hel, SR 2 4HA0|22 03 Hel"ME 7| =0Tt H

HeI7t MZ CH27| 2 ULICE O 2HE 22{H AT EL 07t 2t Score 2t S

bt

CH 2| oIl A0l K-12 LIE0 " 2" o 2 A Min-Max Normalization)st
S, HIELIA JIEX| A8 S0 2FEN I== ZEslof BLICH (67]A '02 H

21, '03 el ' 22 BI|7t 2 este] o Hel= efelo] Hegt)) 2

ro
]

tS ot Z&LCt: S_norm = Score/K - 1 Priority=w_1 -S_norm, 1 +w_2

-S_norm,2+--+w_m -S_norm, m

O et 715 a2 ZEZE ol M 20| SHHHO| XHFSHA| SHX| 951 o =217

Ol ZE=AB0f| FLCh JZA SH H|=L|A 4 &2(7HFE oLt ZETES

ot CHA| AlRst= HI8S SOIX| ¢, 2=9| 7kEA| A2t HH10{ mo| 2t
Q1S 2HIE ZFE = AFLICE
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HE (Jev)ot HEHA|

3. Noul(&H/7{A &53): "2l & == P(Yes)

cruZh siAlT EEAA B
3.1 Noul 7| 232 7|2} 22| A|0O|E(Boolean Gate)2| 2E

AmEQofo] Mol S2S 0|2 74 J|XHQI £H9l &nt HAIS WIkste 2
=2, 2 if-else 27|LICL "0| X 2HO| AtZ|(Fraud)Ql7t?", "0| i TEXE
It &2 (Jailbreak) AIES Z3st=T17", "0| DZ40| BHES HAIHOZ QR
7RO UEJIRE HAEE SHUE=T17"et 22 BHEO|= o] MEIX|LE EHA|
H MpT Q6K 2&LICH B0l & & StLE ZE2|= o/ Xl ME(Binary

Decision)0|7| 2L |C},

TypeSafe Al= 0|23t 0|l THH S MESIESE Noul(B/HA 2HEY) 7|12HE ¢t
SAELICE Noulo|2t= O|E2 HEEQ 7|XE MR 38Xt OFA I H 2 50|
(Jakob Bernoulli)2| 0| S0{A ELICE M5 & pet AT & $1-pSE 2= 0
ArstE B0l H|250| Al (Bernoulli Trial)2] 7HEE o|o{gtot £l SXtXol 2
o{ILICt. Vercel Al SDK, Mastra, Pydantic Al Z2 2|2 £t 2fo|22{2|0f| M=
I AHO 2 0|8 =| == BooleanO|2t= O|EC 2 L MA MSot= ZR7t R&L

[

Ct.

API 1120l M Noul 22| Fo|= ZHEELICt:
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HE (Jev)ot 2t

T
H
>
ogt
re
OH
Pal

or
H
ne

type: 22| RHE "noul"2 MAFLICE.

instructions: £2IX| {=l2IX| A

criteria (MEf AtEh

o

cGHC FAZ 22, £910] trueo| 2 2

e

0| falseQlX|E

ofef= TZHo| &

criteriadil= SHEO|LI M FAE Q

oLt 7 2F 0l i

o S0tet 2SHA false2t= BAI7E HE ASLICE

{

"is_refund_request": {
lltypell: |Inoulll’

"instructions": "The customer is explicitly asking for a refund or money
back",

"criteria": {

"true": "The customer requests a reversal of charges, refund, or
reimbursement",

without asking for money back"

}
}
}

"false": "The customer is complaining about price or billing errors
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Noul ZES e of #tEA| X|HOF & A X[ &2, £(True) M 1.004 7172

Hir
ro
g
=]
i
o
|.|-|
I
A
>
MO
o
oy
ox
08
=
08
>~

| JEf 2 M= ARL|CH TypeSafe AlS]

o1
1z
Ho
2
I
4
)]
ot
10
Mo
MO
2
I
ot
_\II_

SOl H= th8&l= ZES HAIH ZH9|

Noul 7|24 2| 2&2 ChoicelLl Score2LCt 7

P
M
[
=
m
MH>

gi
C
n
=

2
H1

u
il

2| = glol, 0.0 E 1.0 Afo[2] RS2 2EZk(noul) SHLHEHHHatetL|Ct.

"is_refund_request": {
typen "I’lOUl",
"noul": 0.984

o] 82 2 AXLIHZ0| 7IH Xt E2= A2 Choicelt Scoredfl= A=
confidence 2E7} Noul SE0fl= & §i=Lt= MILICE O|R£ O[T WHO| 5t

& 40| asLict,

02 L2 E CHE = Choicelt Score®| M= &80 o2 FE0j| LI LICH 2| &h¢| M

BX|o| $HETIORE A REJt WS WHX ¥ 4 900E, BEO| HEAS

29kt confidence HE7L HIEA| HREIL|Ct HHH Nould| M= 7ts%t Zotot &
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ol

10

|22 BA P

o]
A=

(Yes)at A%l (No) &= Z+XIELICE, ofeh 2Eo| Z2|0f et H%

(No)

-

Rr

He 21 43t

.
[e]

I ZESE MZ HS

24l

of0f &7 LtEHHLICE.

2
=

(Uncertainty)

OZ 2™t Z5(Redundant)LILCt.

-

e
=2

o

M HFA
=1 o=

7|ZELR ol M5t ofF Bf

=
=

Noul®[0.0~1.0 &#E £2 S&H 0.5

ol

K

o
ol

=
=

o2t £EL|CL ofa 1

| 71t

Mo

L|ct.

ey

Q% 77

AMEO|LE LLMS| HEH

=
—

etaloh &, 7H2|

nd
Mg

ol

HLLM ZE F]

P4
iyl

o

[

«—0.5(

A/2%) >

LICE. NoulOllA 0.52L} 0.48% & 0.5 2K

St
=

0| =0{A 0.57} Zi= 2|0 FE{ R O0{0F

Ln
=

LICt Noul®l 0.5
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HE (Jev)ot HEHA|

w2t 20| HOtLt 2t askA BHY =X = SHH 0.52FE | Hii™ A2l |P

(Yes) - 0.5|2 LIEFELICE 0.999& 52X gi= =gt #0|1,0.0012 ES2IX]

o}
s

r||'
Lot

s {AlQIL|CH

[ A d

3.3 H|=L|A 2 B[ wHE AAIZ} (Threshold) 21t S X| otA|

r

EQI0i7t Noulel ZHEZLS Wot & mj 7HY ZAsHof g T2 a2 @F =, T
ZIY ATt 22 E- HA R XHE sl Mts 2/ HWIHtruthy)ol o] &EsH=
ZL|ct. oo Mo|Lt XtHFA IR EO| A if response.noul: M & The 22 HI}
£ otH 00| Ot RE B SASHO| & (True) 22 HIHELICH HO HAE Sdth=

0.01% &0 2 Xa|z| T2 A|AH MA|Q| 2|7t RLHEL|CH

OO =2 NAHI2 HAHQI &E AAZHThreshold)2 ZE=Z Holdlof stH, O

£y
ro
=
[
ind
[>
1o
o
Ju
C

|2 H|CHA! M (Cost Asymmetry of Errors)of| 2t & st

Ct. @7 H|E HIUjE Ho|2t X HEAS 1] XI2= H|E0| 27| SR w2t

- - AA

A%l 34 (False Positive)2| H|E0| S=2 &2 32 /A 3T 2 &N Z= ot
ol SICh WEtdhs QR YLICEH ek AAEXIS AIFE ofd SAXZ 2Esto]
HX[SHALE, A AR C|O|E{H| 0| A FF AM|SHE A2t 22 Tha| ™ 2ol 1 oY
LICt O] ZR0ll= AIZHS 0.90 = 0.95 0|42 2 =0, =talot ZHIL US )

ofl 2k XtS HH=| == K| ofoHoF BfL|Ct.
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ol

10

HAl BH(False Negative)2| H[ 20| 22

F5to] 2 X|= LI YULICE Al

mic
—_ -

ol ofL|2t:

fLICE ol &

IS
=]

u0

ZH| A7

LiCt,

E 7|22 AHz2sHof g

2
(=]

OrX[H2 2 NoulE 2EE U L0 FO0{0F Al

Ol =2|HO 2 NE SEE[ WItE7| 20 M7= 2L X[(Inconsistency) L]

Ct. TypeSafe Al9| 34| ZEH(Jaggedness) EMQt S& A% H|O|E{0f =2 H,

o=

otoll M

#o| £8H 22 1.00] EIX| Y&LIC

o

E|ZUS £ "0| HA|X| = ZIZ&L7?"et "o] HAIX|= ZIZ38HX| &L

ol

2
E

1.192

£ S0l NoulZ ZoIHS m, & =E2| §0] 1.00] OfL|2} 0.72 + 0.47

AAE ARR|ZE E D E[ S LIC

= 28 2 E ChoiceZ

ol =

=
=

J|2dol

&

el Yes

2
M=

2 2] Yes 2HE(04: 0.01, =4I 0.97)2 Noul 2 IHE HOIH

=

E(01: 0.22) Atooi| 2 2=X| Xt0|7} & 4= AFLIC}. Choices

HUH 2912 BII5t, Noul2 EH| SILIE BOHA 7| E0| M HIHeH7| o2 L

Ct.
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EtY =2|7} &t

98






HE(Jev)et HEEAY QISXs 22

Chapter 5. A7|0r 2 &3} 0% EtY
ofl2{2] Z|st
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1.1 7|= 210 @Ho| X3} E2{(Structured Outputs)at 23
AZ(Logit Masking)2| EjA X 25t

M7t et A Ztetx| ofshsta{™ HA Lt 2T EQ 0|7 HIO|E S O{EA Fa=X]

2O0oF SfL|Ct.

ra

SHAU 2TES 0= Bt AAED OO A7|0HE HIE Q= RESO{FLICH Ef

1]

AlAg

rlo

ot

Ct. H[O]E{ 27]|0t= Ci|O[E{0f| O &F50] OffH &AM 2t HE{ = S 0710k SH=X|E A

240[ =AtRIX|

W

KHERIX| &/HHQIXIE D|2| o F= #AlYH

s
Ho

of & HAZQLICE Cjo|E{H|0|A 2|9 ARHE, B2 MH[ASO| ME FIlE=
REST APl S4I0| &, MEE|= H|0|E{(H[0|2E)= JSONO|L} ProtobufA{& AtH
ol MolEl fL=E 1H|EQ| QXtE §10| X|HOF ghL|Ct, Jajof T2 a0 2H2 oo

HE LHEOM & & Y= HEW 2 & =2 HE S} (Deserialization)E AN, =A

E(if-else) HZL|A 2XloZ HZ 4 USLIC

=

B2 Ao Z-(LLM)2 ELHEO| THEUCH LLM2 0| LI2 i8S B L}

ajo

ZZ2 St 0o 20l 2EZ|O3|A|E (Autoregressive) A O 2 AHE 6}
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O, 2RHOR '2I7HS 93t XS0 AIHA WAI|'R MARIYSLICL BUS 40t
THoll A 4142 7Hoi] 0] 2= 0f3] AFE (Vocabulary), 5 AHAI0] 218 4 9l £2
of MK 222 7K1 YALICH E2S Y| 32 CHEE A4 TH9lE, TrofL &
o] YEof SEELICE LLMS XM E2S2 FHOR g E20| 38 £

FotlEz, RHO| Ls= HAEE SEX HE Y| EE(0] ASLIT

X7 ZEZE AXLO1E AlCHO|| HEXS2 A2 ZEZEQ "2% JSONTHE

=Hotat" U Hof GASLICH J2{Lt RH2 Xt YA S o BSLICE OrALR2 2E

=5 HAl(json)E E0|HU, "CIZ2 25 JSONRLITH" 22 SRS MES
GLE, BHE 22 E WS L, E+EXHE 0| AH[0|ZHK| g7qLE, HEHE A9

Z Xo{HSLCE 2 Za 2XEE HO FZE Mot T2 T R E

LoASLIL,.

FR LM ss5gH=2 ol EME siZstH 2 "Hef C|2 Y (Constrained

O £e =t S0| EELICL M C|ZEY2 EZS StLtY LI wiotct #x 712
HEHOIM 20| o RLt= EE2 52 23S 00| A 2ot (-00) 2 HEEL|LE, 0] X

2|E 22 0r2Zo|2tn SHH, oA 5t frast E2T ME-YELI.
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HE (Jev)ot HEHA|

ogt
re
OH
Rl
or
H
e

OpenAl £410|Xt TypeSafe Al A&IXtQl C|2 1 2H[O|CHDiogo Almeida)=

2 ool ZEHl siZHo| & + Tt X[HYUSLICH 29| dFof mt=

1.2 ZEE|0| LLMS| XSt EH YU T

-1
fot
1)
o
4
Mo
nx
A4
>t

TypeSafe Al= 2026'3 9 JevE EAISIHA 72 HIX|Ot3 Zotet
OpenRouter?| Ax| T2 M Eafg] AHLHIO|EE S} ELICE o] Xt=0f ot

EH XM I2E|0 LLMEE &3 &3 (Structured Output)zt = S=(Tool

\J

Call)ollM MX| t2 MIfES 7|Sotn YSLICHL =7 SER2 ZDHO| 22 &Lt
APIE HeliTl HACR REE= 7|sLICt of2glls REE 7 X3l £ [ E
(Structured-Output Error Rate), =7 & 2F2(Tool-Call Error Rate), H| 11

E Xt 2 Falst AL
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HE (Jev)ot HEHA|

ogt
re
OH
Rl
or
H
e

Jev-1.0 (TypeSafe Al): x5t 28 22 & 0.00%, =7 & 2LFE 0.00%. H]

. 5 M7of ot 2 (0% by construction)

GPT-5.6 Luna: 71 X% £3 23 E 0.49%, T+ =& 278 14.30%. H|10: 2

229

GPT-5.6 Terra: +2% 3 2FE 0.58%, T+ 2& LFE 541%. H1: T &
I%I
GPT-5.6 Sol: &% £3 @ 1.93%, =7 2& 2FE 22.10%. H|1: ZEE|

o8 22 (=7 =& 40| 7t =3)

Claude Sonnet 5: X3 £3H 228 12.60%, =7 & 25 3.03%. H/1: 1

45 ofet/olo|HE 2

Claude Opus 5: X3t £ Q28 3.76% (YHE WII5.73% ), =1 = QRS
0.34%. H|11: |49 SOy 22
Claude Fable 5.1: 1 Z3 £ QB8 7.99%, 7 = 5£20.80%. H|1: &

HEI_ D=l

B T
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HE (Jev)ot HEHA|

Claude Haiku 4.5: X3} &2 QB8 45.50%, E 1 3 RFEE - (£%] 812). H|

1 BT (Pt E3 =t Jitol Aof)

Gemini 3.8 Flash: 1 =3 3 @52 2.38%, =71 ©Z 258 1.88%. H| 1

4 ey oY

Q

K
oE
ol

2.64%. H|

fot
Iy
3
MH0

Gemini 3.1 Pro: X3 £ Q22 1.92%, =+

M

Ll

oIr

OpenAlZt L0l A AbA| Z7 et 2tz HIX| 030 M = 2| &9l ZH2 of| 0| M E -l

GPT-6 Astra®| 73} 28 2% 7540|241 4.2% >FO 2 HNE(USL|C

0| = @R E0| 27t =l=X|= 2AS ofC[o] ALtof it 2t LICH AL

Jal
o}
[l

X H ch3tots M20NE 1~2%2| ZUH @RIt UM = AL2XEIF "CHA] A =3 F

"2t 2StHE SHZEL|Ch 2Lt StF 0o iRk A0 E

12

MO| AbZh glo] Ma| |
= AE{Z2t0| = XtE3t mpo| Z2telo|Lt, o2 00| ET =4 THAIZ MZo| 2t
o o]=st= HQl(Dependency Chain)2| 22 ROIA = APYO| CHELICE, O] 2
OlA 19%9| #2 ML} 7| S210] LlstH A AAR T2 M ATESTHCrash) =

Lt ol =2 = gl= ZH| - 2ot FHOoiZ O|ofFL|Ct
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HE (Jev)ot HEHA|

ogt
re
OH
Rl
or
H
e

1.3 Jev O7|EllX{ 2] &fftH. =
Space)t H’4d ZH o|=

o

&8 Z7H(Bounded Output

JevZt 1 Z3ot £3 QR E 0.00%E 7|E5t= 0lf= EHE 22 2TEY 02
Aol ABstALE 23S HEYSHI| WZ0| OFELITE. Jevie EHY = A= HE

KEM|7F CHELILE 71 & LLMO| £3 S7H2 XA 2] AFH TH| 2 S X2t

—
(0]

<

1o
Mt
il
Ok
[
rlo
fot
M
=
1)}
=2
=
e
i
[ >

7

o
re
[o}
HU
4>
1o
13
Io
”o?
@]

c

35

o
D

o
~—

Closed by construction) J&LICt.

FXE EH K07} 2HHTLICH EMHATN THL AHS o8| 52 24 Z
(Hidden Layer)oll M X{2|st |, OFX|2fofl 'Sl ='2Hs 3 X2 20E L
Ct. L LLME 0| X}2|0j| XtH 0 THo & M HSt= HE LM 8l =(Language Model
Head)E &LICL Jevie OHX|[2 245 S0 LM SIEE FX| S&LICH A ATE
#llof mlojofl Zest M| 7HX| 7|2 SEHZ2|0|E|2)0l| S3HE H|QE2| 2| A2 oA

Z7H 8| =(Dedicated Decision Heads)E B ELICt HIQE JAIEE EE

-_—

S SILI 0[0] E0|X| 41 Z2atE of Hof| AIMEITH= STRLICH M| 7HX| S E= T

Choice (‘4% MEH): of2] MEHX| 7}20| SILIE DE= S|=EQLICH S &R H
Sot K7H(2~25571) 2] &= HHEFX M 7| Zehol| chef M2t 2X8 Rt Ct. o]
oM MEHX| /S THE & Ho|= M OEl M (Set Attention) 2, E+S2 20| 1
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ol

10

o

AtELICE

[

Score (M= Mk xH): &M7t A= A H+E of7|= sl =Lct &

2|
=

2~10%HA|

<
Bl

U(Zk -Pk)2

or
KIr

HI
ol

Tor

(float) 22 ZIF A|Ltel L 2 #L|Ct.

[=] A
HEALH

Sl=LICh O == 02 1 A

GBS L=

3

5l 2t8): ofH R}

Noul (&/7%

(Sigmoid)

|

= A|a20]

0| gtO = Hit

0.0~1.0 Ato[<]

=2
=

(Yes)

| ARE HAoff -

£ 0f?

SLICH 2 S

2t
=

o| X2| =52 H|wstH Ch3 1t
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HE (Jev)ot HEHA|

ogt
re
OH
Rl
or
H
e

= e

M= [ZI&E LLMQ| H|of C|2E: At HE{Z 4]
SE1 245 MEf

BE2 — [32,000+7H O13| AFH &)

SE3 — 23 OLAZ(CFG AA}

SE4 - EZ MY

BE5 — 22X MY (048] 0.5~45% 2F)
&2 e

M= [Jeve| Btol Z3 3| =: £o1H HEH A
4 24 Mej

AHY — [AH HOlE KN SM/3I =2 27 ALY
AL — Bl AL

=4 — 29| C++/Rust ¥ A| CIO|E & (0.00% 27 )

O] =M= LRI AAHE criteria S20i| gl H32 XY, OI3CH: 2

-

o 4= ¢l= JSON 7|2 S0 W HA A2 (Computational Path) XA 7F 2 & ot
off ZxH5HX| gt&LICH SEO| THEOX|= AL CHELICH HEYI AZI0RE ME
B SEH2 HAES A Aty Ot LICH 2RO C++ EE= Rust 2 AT LY
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2ofl A= =M (AL EHE) 2 2{0| M =1 =~} (Serialization) et # A C|O[Ef 7

B

LICH ZEot= 22| QO CIO|HE M&Y £ U= FENZ HH = BpF UL
0| O|RZ TypeSafe Al= Jeve| 0% LFE2 AN A= EA |7t ofL|zt "3t
N MA ofsh E7tsM0| A E X (Mathematically guaranteed by

construction)"2 ZA! FAEEHL|CE.

1.4 XX 2 A|H|0] M(Structural Hallucination)3} THCke

F(Incorrect Judgment)2| AAst 22|

Hr
=(l)=|-
o
ot
=
1im
i)
;O

[GLICH ' =X g2 A0 &'t

~

__I.I.
'HEO| QRO FAYULICE AR HEA|H[0] M2 HAO|LE AF|0OHtIHX| = ZH|

TypeSafe Al= O MOl "Zero Hallucination(&2Z 0%)"0|2ts €272
LHMIRI&LICE Ol S2U2 EA| 2= 8{7H w2 (Hacker News) S 22H JHEX 7

FLIE[OM X|@et =Y S LoUSLICH HIEXS2 "ASX|s Z20| ofEH E2

"JevZt BESHE "2 2A|IH0|H MZ2'= YAl (Format) 2t A7|0F(Schema)ol| CHgt
£8t HE0|X|, 20| L2I THohe] MEFM (Substantive Correctness)2 SEdt=

H

20| OfL|Ct, Jev= Eal0| iS¢t 3712 =t 4 20| EXHSIX| b= H42 =
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4) HE[0| A3 0] (Brier Score)2t HI| &3 (Murphy Decomposition)
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0|2t= A2 20| o= ZelX]|

K}

EHSHX| Retihs SYULICH 2T EQ0{= 0] &

A A E FA ZXISH, Chetd of|0|HETL ALEXI0f|A| el BES St & 3t Lt
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Hajof £A2 Bo| oS¢t SE Tt AX| Z1t7t Lot EOIN YEXIS HSHHA
W3k ZQULICE O AMS HR AF XHMSE)2LD SLICh 7|S 2 Majo

JEX| HE{7} QEHL|Ch ShLts AX| HEHS LIEHHS -3 (One-hot) EF2 HE] y
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o
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LMo XS AZ 2 ZH0| 0 YStetEo HML 242 T2 gheluct, T Zst
gt&o| HA AT R_BrierZ HbE m= E2[o| 248 FTo] [ E40] 1.00] &
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- TE
4 el Iexel HA(22iL)S He o
s21 0llZ p=0.95, AlH| HEty=0

sE2) — 2%} (0.95 - 0)22=0.9025
SE3 — Z H'E| Y (+0.0975)

O 24 MAM M= S21E0| 0| 50| E[X| g45LICH ZHO| OH ALS 60% H=

=2

SASIHM O 2 248 2|1 95%2t 0 FHUCI JHSI S L T 0] §Ol
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2| 2ol HiZol| Hl2fishs 2 WEEIE 2, VIHRZ J|tE = A= 20|

’ 11—
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o

£ oES Yot 20| Rt 21X 2 (Dominant Strategy)0|2t= HS &5
SLCk

2.3 HI| £8lj(Murphy Decomposition)et EAIH £2 M

H2|0] 2A70{7} Hil2{d XXt & = 0|f= AT HI|(Allan Murphy,
1973)7t Y3t HIO| 23l (Murphy Decomposition) O|20{ A E2{L|Ct. 0] O]
Eof| m=2H 22|0] AT0{Q| 7|2 MZ2 S-XQ M 7HX| 4| @A = LHEL|Ct

E[Brier Score] = Reliability (22 M/EH 2X}) - Resolution (£3s) +

Uncertainty (EEH 224 N)
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M= 2HE HIEJt Lot o RLE=XIE LIEFALICH HFO| S5 00f 717t

o

XBZ UGE4E 23| 285 (Resolution)2 2EO0| Z710] MZ CHE AEH
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=2 L0t S35t S MZ CHE 2ES RFOS=XIE HELE A EH M
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|X 0| =(Base Rate Variance) 2, 20| H|0{& = gl= M4=QlL|Ct,

MI| ZiE 2H RLCDZL Thadt B 7180l OX|X| g8 20t AEHO| ZHS
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N MENE Mot o4 EN QXHExpected Calibration Error, ECE) 24! 20|

162



ol

10

HEE SZE ZHEIENMNS MEZ 74 E 0L EiA|

ECLEENERS S

Hr
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ChE, & 2X2| Xt0IE ol 37|0f Bl 2|3l TisHH BHX| T A| S| ECEZF LI LICt: ECE
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O ECEE 2= ¥E2 20 ZZ0]| ih
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&2 HEFLICt: R_i «R_i, Brier - A- sign(conf(B_m) - acc(B_m)) - |conf

L

(B_m) -acc(B_m)|
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3.2 ti=H oj|o|E{ /2f|0] M(Contrastive Data Curation)1}
HIALEE FA| &5

TypeSafe Al2| &4 C|O|E &t} 0| E etz QEAA AX D EH XIF(Bespoke
Nimble, Open-Jev, Kev §)2| @&l CIO|E| = 7|82 =X o|o|E| Fao|M

(Contrastive Data Curation)0|2t2 2&lL|C}.

S|
(Counterfactual) G|M|"E 232 LA OZ SFMBIL|CE HHAMAA O Hl= "O]
ob ILX| AFMCH ERICHA Zk7L OfE A E[RASTH'E B0 F= Of|®LICE ofzh of
Aol A= & ofi®|el LIHX| Ligo| & 21 £l MHXIC| 0|5 ot HHo{Tt CHEL|
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O
"SA A EY lOODf & 0[&e §._=' S22 HEA 2 MZ 0|2k (Mira)'2| FAH MY
O MR E|0{oF F=5}Ct."

(Ol A - &2l Alo|A

]
- R MEf: . n ehE
PS

24 REM 1508 A. 521 MHXt: O0|2F(Mira)
-HE: 0| B2 22 M Sl A=
- HEH 20| =: True (HE 1.0)

166



ol

10

[ClIx| B - CHZ= HHAME A 2|0[A ]

b

| XL =0H(Noah)..." (0| ¢t

A=

0l
K0

: False (/& 0.0)

=
=

- dE ol

Jor

o

Rrr

2|3f| LTt

=
=

IL|Ct = o2l Z2t

O| Z= =7HsotH|

50| "M 0/

=
=

off sligsts Dot &HEl, of

RO

St 2 AU X|=(Supervision)gt 4= AELILCH.

mr

3.3 5g HE{Zato|= | Qlo] g HIO|E Hd ofF|EX

4EH2| G| O| Ef 2t 2HS K|

<
3

{4 CIO[E] - AITI2 ot 71X

2l &

2 ool Zet

=
=

RLCD

ASLICE AEZEI0| X AT EQOJI IR E TR

L|C},

3

S
=

AlLtE|2 Hd7I1E 7t

167



ogt
re
OH
Rl
or
H
e

HE (Jev)ot HEHA|

TypeSafe Al2] SA| I EER HWX|OI3Lt 28 - Hot AF HIIMO|| LIEH! CHE
ol gt olo]E MM JH2 M| 7EXIILICE

e 28 ZH U @A AE(Three-Way Matching & Fraud)IL|Ct, F0H =
A(PO), & 1E(Delivery Receipt), M2 AItA (Invoice) Ml A AtO|O| A 4=t
CEOL7L SEX| ot AL2|RE THE 1, Q| EXM O = Tt O| & 742l (Fraud) HEH S &
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SME 02 Mu|A E|ZU S 24 FIHYLIC Z2H), 7|&, SY S EHE 2ol "B

Eot o, BHAIE 22 =(Rubric level)7t AIMQ 2 FOEl 74 IS A|L2|RE

M= ol o] ME ZtAt & 2ot JtE=| 2 (Agent-Trace Observability) /LIt A A
EXAS SHSt= X2 OO|MES = =& 21, O|O[E{H|0| A AFK| 2|, O]
1 Et=2(Jailbreak)O|Lt ZEZE QIMM IEHZ | MO 2 A2 ZAH MHO|EEE

DHSLICH ES0t TETE QMM DHO| Hol Tl A2 8oLt st a o

0| Hio|El= 25 7% 7|8t MM 7| (Rule-based Generator)e} £| A ZTEE|]
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TEZE HES CHA| 2elst= 2NHEX AZ7|(Deterministic Validator)& S3t
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3.4 RLCD = mjo|Za2telo| 4¢HA| 2to|ZALO| 2

X 27| AT E LH8S ZEstH, RLCD E& MY mo|zatel2 of|o|Ef A0l A

%

O

DY MY(ZEE MHIAZ ®ISSHE )M 4EHA| 7t 0]0{X| = | E Z(Closed
Loop) Ot7|HIX = P ELICH MR Z= o BHA|Q] Z20t7} ChS THA|2] /=0 =|H

M 2ol HEk|= FELICH
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HI
o

THA 1 [EtA 1: &4 Ho]E M A]
AXEN H|ZL|A & + E0Ql AL — CHEX T
0f(Contrastive Pairs) CHaF 2Hd (Ground Truth
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L EA12 [EHA| 2: M | EY 3 MY =2 (Actor Forward
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=2|ol= 34|15 (3-Tier) OF7|EIXA

175



(Jev Decision Layer): 14l

1.1 dlE{Z2}o| = Al OF7|El X o] 23} MM (Write/Reason),

mech(Decide/Route), 28 (Act/Enforce)2| A&
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Ot7|HK = AT EQ 0] RES YA LiF1D MZ O EH HZESX|E et HAl
A FZYLICE Hdd S XS0| 7|0l MZ == 2023~2025H00= 7|

E(AME|ZEI0| =) AT E0{2| OFF|EIX 7} SLto| HCiet RO 2 E J|sS 2|

rr

HEEHQ FxRAELICH 0| +E2E E=2|24(Monolithic) #xE2t 2 EL

2SS TEE|0f ZHO|2t LTt GA0l= ZEE|0 LLM SHLEZE AR

(=

HZL|A A MX LS S Agstn, &8

E7(Tool)E M LICE Z20] 210f SOf 34 (THA) % JSONE BHED T
Holp) 2 2|5 ST 2T M= YT 22 TYO| LAALITH JSONS T2 Y
712] HlO|EIS FNUHS 1 M HHT WS ALY,

176



Al 7t

=

IL|C}. St

alo
=2-

tEsth=

7k, "ol =7 2 &0

o

—

—

soF &
bk 2 7|

=

=

1

AE E{RUSLICE 2ZES0] Al

FOfl Af Y EH

BEMZ 0|

o

|-

Hlz OJN| ZH(Micro-decisions)0|2t1 25

FEH THH (Atomic Decisions & Classification){L|C}.

o
FX|(Deterministic Execution & Enforcement) & L|Ct.
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=
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LOZLICH Al tH XLl & M0 M= AHEO| OHE! LHES X|OfLh = &h2bat A

—

RF W20l Azt A|A- FOoHE XLt

>

TypeSafe AlQ| JevZt MA|SE 7| H& Ot7 |l Ao A2 O|FHHAH A0 UEH MAUS M|
HAZEQOZ LI+0f ChA Hi XStz ZYLICH M AIZ2 'otel QA BE A B (Jev
Decision Layer)', '&Zt 2™ 2% AE A (Deterministic Code Layer)', "4
IT2E|0] LLM ¥ Q17 ZE A E(LLM & Human Review Layer)'0|H, 0| =&

A& (3-Tier) OF7|EX{2t 2 BfLICE.
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[ - met JlS Fa|ohs AE|Z2H0[= 3A|Z(3-Tier) OF7 =K ]

AZ i

A (M2 AZ: -AE R FEEOIXNE SEH/IZE WA (Claude Opus,
Frontier LLM & GPT-6 Astra)

Human Review - M= AE (Uncertain) 2538t o[ 2] H|O|A 2| B H|7}
Layer] o Oty 2HH Q| X|F 217t 59!

A (Bt AS: - A HI =LA A IZHThreshold) £7] (Auto /
Deterministic Confirm / Escalate)

Code Layer] - Al ¥ Fo 2of: Moot A AL DT/ 7| 2E A A B

XHE oid, A Xt S Z(Denylist
gl Ab

)
-HototeR| Y SH| A Al 2 X|(Contradiction) &=

2|35
A St AE: Jev - H|™Y AEl(State)Q] Z1£(70~500ms) - XX H|E
Decision Layer] ($0.042/1M) 1kt M4 A3

-t A OHE Z 2 HE T} (Speculative Fan-out)

- Choice, Score, Noul 7| 2HE St 0% EI ofl2{ &
HHEE 2E(Calibrated Probabilities) &2

Of Z=OA 2t AEZ2 XHal0] 7+ FSh= o 7HX| SHofl 2t S ELICE 3 21t A

A HAQ M| X|Hat E2 HIES Z|0H 90% O &h ZO|HA ALEH0| JHISHX] ¢
£ Fel KEete ME[8x Folth= 20| 0| o7 |HN o] dEYLICE EZ2 ZHO|
SS MY o A= 2 EHR0H, 2R ANE 232 28 Malst EE Q| ¥ofl 2t

)

oA EILICE,
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ogt
re
OH
Rl
or
H
e

HE (Jev)ot HEHA|

1.2 Jev Decision Layer2| g a} 9|4 XX X|H - XXH|

2H2(Gateway/Triage)

Jev Decision Layer= 374|Z O7|HI A2 7HE Of2ofl YIQH, A|ARICE S0{Q=
iR ET(2MO SE)S 71 HX 2HEL|Ct Aol BEARM AKX F w2 H| bt

SotHAM, S0{2 28 S 4T o{L| 2 BHX| 7t = 2F (Gateway/Triage) &

WA A AR M= E2fE0] S0{2H 02 §10]| FAHR MM BHS SEHOF HE
LIC}. Jev Decision LayerE 7+Z ot2fjof| £H x| E2{Z|Q] 100%E JevZt HA
2ot HHE K2 1K AT 2| (ME HAHE SAYLICEH O] AlEQ EF2 XA Al
7H0| BiCh= Fxt H|E0| W= FYLICH

M XA A|ZHAL|CH et LM EES 6L OHS T O AN EHIEHCZE IS E

22 = 1M ghEsker|, 012 QE| A E (autoregressive) ES MM

0.

o2t gL|CH Jevie O] HAIZ MX| b1 2y g St O 7| Ats ZHE L= T
=8k I A (Single Forward Pass)2 S&st2 2 70~500ms Otoj| THEHS OFEIL|

Ch P90 7| E22 & 2F 400mselrl, PO02 2H 10071 £ 90710] 1 A|Zt Qo) ZLF
Ch= RILICE O 4= 20| M =4 X7t 22| 7| E LLM = EECH 20810 A 200
B 2 S=LICh 2t AFSAEZE A OtFohs B oHH 2oLt A AIZE Az
Ol 20| HIEA AKX 7h= ME| 2= S A (Hot Path)ofl M= X|Hof| IHE &

2 glol Ztse 4 AsLich,

180



ol

10

|2 E2$0.042(10% E2E $42) 0|

2k

CtS2 H|2YL|Ct, Jeve 222 1008

o

AR & H[20| &= MEo| 2FL|C T2 M JHL X}

4 Z4AH100% Full Inspection)& 4 UA&LICE,

HIo|EE

2=

o
aT

Of Of&L|Ct. 1nZ4Of Xt

Jev Decision Layer2| &

IH
=
I+

-

0
o

[¢]]

[e]]
]!

3 B4

C

of et 2712 4 A= =4 Hl0|E 2 YHsts AL

tlo

o
z0
Kir
Kk

Ho

| £ 2 W=H FELLICHL

Aol TR 7t &

2o 4

IE

1.3 th M A C}= H2(Speculative Fan-out)2 S¢ CHxhd AFe

"ot

Of X'l XL [0

=
S

Fel SIAHZE Al

.
o

(Speculative Fan-out)' HIZLIZLICE 3tLIS =2 ot H

t=

2] ZE0| SAlo]

off &

tLtol SfEf A Eof| oY

8ol M= s

k=
=l

7|& LLM

SLICH API 2 ES Of2] H X123 = ELi A

SH
PN

LH2{H & 7HX] & S StLEE =olof

2O CHE

1
[

L|Ct. API

ol
=

s
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10f = XIA2LICH ALY

ful
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DEDES MO QU L{S0| LOIX|HA BUO| BTt ZH0| HojX| = HHAE B

Jev Decision Layer0i M= 2 &= Z0| 22 AEl(State) H|O|E{0f| CHs E 2t

-

Mot AES 25F 7|2 W HE 2 S0 T QE(POST /vl/systemone) 22 ME
LICH 7|-2f M2 =E2| 0| (7])2t O LHE(3)) 2 ®X[ Ha|st Xt2 YAIJLICE,
Jev 2o HE ME2{= MEE ot O |1 (Shared Read), 2E 22 5tLtC

HLOHEZIA (0] M EE = Al Ml ZatE SAlof L= LTt

questionsOll= 1 20i tiet 4| 7tX| 20| S0 JAELICH U HE2 242 HE &

N, Dol pretst 4%, 713 of

olo

: O, 2% WA Sl ol E ALICL

{
"state": "2 £ 320| X|G=Cl T2 7| 50| 2-ISE|X| gtELICH WHE 2ol Hf
L,

"questions": {
"target_department": {
"type": "choice",
"instructions": "0 E|Z 2 St HAE MEfSIMA|R.",
"criteria": { "billing": "2 27", "tech": "7|5 O|EIH HO", "sales": "
429"}
I
"frustration_level": {
"type": "score",

"instructions": "1 70| HHESE £ =2 WIISHYA|R.",
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"Criteria": ["xl'_E_bl;I-" IIE}EH}E)-HEPI IIEEE _E_ifé.ll]

y H )

I3
"is_urgent": {

"type": "noul",

"instructions": "O| HIA|X|7} ZI5 CHEE R EL7H"
I
"is_policy_violation": {

"type": "noul",

"instructions": "O| HIA|X|7} 2 § 2F M S U SL 7"
}
}

}

O] of|oll M type2 EE2| ZFE HYLICE choice= K| MEIX| S 5ILIE n==

HE, scores HAE 7|=0 w2t +E 07| = E, noul

rlo
2
|_r|
rir
2
r
fo
tu

o]}

te ZEYLICH 0| o2 222 o QF0 |28 M| 7tX| =X 0|FH0| 4

Lk,

Kuj= £71™ &o|(Speculative Fan-out)7t 7ts3iCHe MYULICHL HES 1 &
et 47H, LHot7E 137HE B mie| SE X A2t XH0|= 4= Ha| X0 S ke
Ch. J2i M 7HE Xt = X3 22 2oEX 45X &2 EE2(0:
is_policy_violation)7tX| 2tdo| Z20i| CHH[SH O|2] Bk Hoj| S0{E = JYELICH '

T 71X (Speculatively)'0|2h= 22 MUX| 2AMSHA| 42 HES 0/2| HH™ EChs

SYuct
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SN B8 2BULICH M 220 £3 HISS 1219 Y1 of2| Z3H0| Bt A}
Q32 of2 ¥ FDYS 0 47| YENI QMo B

30| YASHR| ehELICE

(=]

A
A

=
rr

EEQ| 2t AE|(Isolation) YLICH 2t BE2| HIt= LR0M A 2
2l=|0] M2 SEE FX| B2, HES O3] M I JHE BEte| ettt

EOX|X| SLICEH

1.4 0% EtRd oll2{et HEEl 28 22X WE: 7|/ 2t S| ZHEN

Ao

otel AlZ el JevZt AT EQ0{Q Bl E (ot H FO| M MK HEIE B= 22)0 ®S
ot 7t SR 7HK= F X E eH WEHEHE FYLID SiLt= ' H o=
HIYE 0% #+=H EtY of2{'0]2, ChE dtLt= 'EHE = E(Calibrated

Probabilities)' &LICt EtR) 0fl2{= T2 1240| 7|CHot A3t CHE C|O|E{ 7} S0

o>

7|&E LLMS| F=3t E2{(JSON 2E)S = W= 2247t oM HEX & + flUSL

Jo
Ju

ol

£Q
rir
ng

Ct. JSONS S| A SHX| 28t= 2 F(JSONDecodeError), 2= =2

¥ 22 FojLh= Y 22 THA o217 42 4 AKLY| HEYLICH AIAHS 0

of

ﬂllﬂl

CHH|3H @7 7F Lt CHA| A =5h= S8 A £ (try-catch) RE2t 0| 2E

o
aT
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S
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2HAM & (confidence) 7t

H, HH 42| &E8 ZF H5HH 1.00]
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SHEUS F AZ MOl %X H 2k (Contract) 22

2. 57t EHYEN I 71I§(Deterministic Code
Layer): H{ZL|A AA|Z} 27, &= G0 HU

7148 Al AIARIOIM T KIEXQl B 2E2 "Al RHO| E{FL| HI =LA

A ot EX7EK| ZRO| mEto| TI[CH = oFUst MZEQILICE OtR 2| & &
HME DEO|EtE 7|ASHE R BRXO R $EX(Stochastic) A|AEIQIL|CE &

AET7H0.9991 TR = 1%2] EIHE Q0| LELICE

3AIE ofFIE X2 Jr2HolM flote AES A= U BZYEXN ZEAS

(Deterministic Code Layer)0ll= 233t i 20| J}&LICH

"2t 2 (Probability)2 89| 22 0| £&3sX|2, ZH (Decision)z} et

(Authorization), 22|21 & ZEQI| ZEIA

o°=+
/I'-I'I\
x
D
0O
C
ot
[e]
3
é
™
rlo
to
jikal

Rt
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=72t AE HE2 Python, TypeScript, Go, Java Z2 utxol T2 12{3] H0]
E Mot AYEX™ H|ZL|A 22O Z O|R0{FEL|C 0] #Z2 69| Jev Decision
LayerOll M &Al 237 0%Q! YAl CIOIE, 2 MEiX|Qt Mot stES HAYSL
Ch. O3 C}3 3|AtS] H|EL|A 7E] @ 2E H|ES Me|3h H|8 HERA, ZHAL 773

off k2t of H|O|E{E HASHA HII5tn Lk M2 E o= Zo = 2HX| 27| HEE

LHEILIC.

2.2 9|8 H|2 H|tHE M (Cost Asymmetry)0]| [I}2 H|ZL|A
AAIZt(Threshold) £7] H|of

7t RE AlEQ M 7|52 38 42 A 0|2 (Confidence Gating) 2 LIC
A2t (Threshold)2 O™ M2|E HX| HX|E 7t12= 7|F SR LICH 2| A[0]
B2 URUM 2RI 2 W XI2= HIE, 2 2F ¢/ HE(Cost of Error)oi| h2t

SE AAZE Fotn T Y2 7IE2E A AHE | 0f5= YAIIL|CE

Jev7t gtetsh= etE 0t etAl e = HIE A| [2tof 5= &dl FHOo| ofL|2t 'ME|E O
Ol (Dial)' ¥LICt WAL= HIZL| A QR I LUUS T 2430k & B0 w2t
YA E REZ RO EFELICL 272 SR0)| w2t H|EO| Ch27| W20 Y

Agtel =50 = SatEL| T

7%l 2H(False Positive)2 & X 2= Of-lH| HCtD mtEtsh= QZQILICEH 0| 2F

riot

O| H|E0| S 2 F2 HAU0l= ClO[E{H0o]| A 2| = MH|, AE S+ HXI, 28

>
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HA 2H(False Negative)2 MM 2= S=0 OfL|2t10 BT SX|= 2F JLICH

0l 25| H80| T £ U2 MOl (PIl) R AHTH, Oy TEIE QMM

A5 mo|Zafel(o42] X2| THA|7F Xt 2 0|01 Tl S )0l A 7HE EE| A40]= 3THA|
7| 22 LE30t Z0| I=2 FRlRlLTh 0l 2E= HA Jevo| SEHOIM £
S ZD, O eiE, 718 o2 2ES THYLICE 0|0 M =2 A2 0.852t H2 &

712t 0.502 FBHT, SHAIET} o= 2Zbol SH=X|ol Wt Al 74X K2 5 SILIE

# 3 E™HEXN I A S| 3THA M= AHO|E 73 Of|A|

department = response.answers["target_department"].choice
confidence = response.answers["target_department"].confidence
is_urgent = response.answers["is_urgent"].noul

# HIZL| A ™ol 2 AAIZE "ol (f1ed ofldtof 7]H)

HIGH_THRESHOLD =0.85
LOW_THRESHOLD =0.50
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HE (Jev)ot HEHA|

oo
re
ol
S
ar
fa
1z

if confidence >= HIGH_THRESHOLD:
#1. e 7k AT EQ0] 2t XH5 X 2| (Human-out-of-the-loop)
execute_automatic_routing(department, is_urgent=(is_urgent >=
0.80))

elif confidence >= LOW_THRESHOLD:
#2. B7HSAE AZh AP Sl EE= A LM X0t &HM (Semi-automated)
flag_for_confirmation(department, suggested_reason="Borderline
confidence")

else:
#3. NMAE 7k A| A XIS AR M XS A9 A ol AZz|o|d
escalate_to_review_queue(department, reason=f"Low confidence
({confidence:.2f})")

g

=

|7} 0.85 0| 40| H AT E0{7F AtEtel 7HY Lol 3iY £ M= XS 2t E e

LICE 2tRE2 R8s A2 M2 22 Eij= LTt ojn 215 o R &

o

0.80 O|#0|H ZIg 2= HA[SL|CL &4 =7} 0.50 04 0.85 O|2HO|H ApH =t

Lot

re
°o
1z}
o
g
™
0
H
b
Ral
els
sl
r~

49l LLMO| £oh2 2H-g5tA| gL|Tt. 0.50 O] 20| H
S S HE XEotD Yo AZ HEUIE2 dZLICL O/ o =2 H

ALl Ma| FHoA F7|= €3 ol AZ2f|0[0]2t 1 BfL L.

O|Z AO|E S HXH 7| A AR2 90% 0| &S AHX|ot= Hetot UM AR E ALE

O|L} H|E LLMS| 7He] 2l0| &t ™ 2102 Ma|stn, D53t 10%2| o 2|2t otH

StA| Z2td = ASLICL 0] OFF[H A = O| £ ol X el XtSet 2 2 M AIGfLICE
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2.3 Jevo| 34| Het(Jagged Edges)

TypeSafe Al= 34| & 7t
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HE (Jev)ot HEHA|

ogt
re
OH
Rl
or
H
e

it EH|2| &S0 Y M= 2 2ol LHE2l EES S5HM ELiX| f&U
Ch 2E7HEIH 1.0 - p_yes= AlLtetL L), 0| &HES 1.00(M 8T OtL| 2 &HE

ol =22 =2|X L2-J0| FXIELIC,

HEN=(2026)2 S& &% Yot o YAlo| 2utE 20 FLIC 302 Hat eh=
RE Jevof|A| EMZ 2%US W= 20| EYMSLICH 22Ut ZEJt Mot Thl

= HX ALl HEjofl @1, Jevoll= "0249| o= Tt BHE MHQIV the HAL 29

217t"2ts &2 2|0 Bretgk 7| Xt oo Zatolof FHet FetE7H100%2 +EUE

SUIEAZ2 HI=H A 223 M2[sh= o Tl 7|g etgel Hetat nItgdE
X|7|= gojd A ZELICH 07842 AA—O0| HEX| g4 AL HEsh= 4

EULICH AtO|= O|H E = OffH AH0| A|ARIO|Lt HIO|E{0]| H7|= AR HetE 7

i

—_

2|Z LTt o] AlZ 2| PHE K= Ml ZER[RILICE,

K= HH Xt SE(Denylist)2] 24 AAMJILICE Claude Code 22 A28 2
& OO|MELt X2 YIZZEZ 0= rm -rf /, DROP TABLE, H| 27 7| & &2
K| H=Ql Ita| HHO{IL LI = YSLICL o|H HBHO = Jevel =HE T =t

71 ol A A AT R A(EXE L B S EHSHE A) A 2 50| 1kt2
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uistob TSl 218 20| Ofl ZFES B} 0ms 2Hof HEFLICE
SH= HBHRBAC) X M7| Hoto] Ha|QiL|ch RBACS AL of2tol| ufet &

= Ae LS Fote Mo 2| YA LICH. OWASP Top 10 for Agentic
Applications 20260| Z15t%, ZHO| O}R2| 2 ML E R0{otE2tE siE
AFEXt7E Sk O] E{H| O] A0 CHTt M 7| HeHS 7HX| 1 UX| QICHH MM AE 7
Z0f|lM ZA| RICHEILICH Mot AS2 Al G| ofL|zt AZEQ0 EEHE0| o]

—

810| X|#OF ot= {0 7| = Y LTt

M= XA AlZEofl &

mjo
mjo

FHE o] Z™MEX EU(Timeout & Fallback) L
Ct. XIH AlZt of| A (Latency Budget)2 3t @S XN2|sh= O 512%! Ao A2t
HIE E

LICt. 28 ZHl ol &2 B XI(FDS)Lt 2 ol & 100ms O|Li2| &1

rot

X|H Azt o2 @7ot= SHHOM =, HIERI T XIHO|LL ZoHIt M2 mf FZA| ot
M R 2 Matshe EfQoLR Zt(Fallback)0] Z4=QiL|Ct, a2 21zl diHo| A

THRAS h CHAL A= O] 2| W RILITE Jev API SEHO| 100msE £ TSHALE Y
AIRQIHTTP 5xx 28 (MH & 272 Haiotsl, IS AKO| HOIE B4 7

J

] 9l (Rule-based engine) 22 ZA| £7|3}| A|AEIO| HAEX| 9FA| ghL|Ct,
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HE (Jev)ot HEHA|

ogt
re
OH
Rl
or
H
e

3. 49 TEE[0] LLM U QIZH HE AHE(LLM &
Human Review Layer): {2 0| A 5 6|2
Xz

AR TE2E|0 LLM Y Q1ZF ZE A Z(LLM & Human Review Layer)2 34|15 of
7|=ix Q] 7HEk 2[ofl ASLICE O AIZ2 of2f = A Z0| M2 4 l= Wl 7IXIE H
EFRILICEH "2 d(Ambiguity)', 'MZ F2(Deep Reasoning)', &2l @ 4l0| Mo

X|X| et2 'Eal MM (Open-ended Generation)', 12|11 '23XQl = xHol!

Stelel Jevis Bl MEHX] QHOI| A W= A| THEFSHE O 2| X ete|of ASLITH J2HM
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CHEXQI THE2 'LLM SEQ| Jev AL H=(Output Guardrailing)'&IL|Ct. 7t=
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HX S AZL| XAlof w2t 2] ZEE[0] LLMO| 12 3| ME 2 HIAES Mdst

HLEO|O|HES| =7 =& E- S AgELIch

O|FH MY E HAEE Q[ F AFEXILE A M 2HHO 2 LI7H7| 2o ChA| 59

o

AT

9| Jev Decision Layer2 S0{2t At= £2 3l HM F HWILE WSLICHL Bot=
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429 21 7|8ke| M2 o | X3} (Closed-Loop Governance)
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3AZS O [HIN7 BIIMo 2 AMHE RXlot= O RS OtX|2t @A= 2P 23
7|9to| M2 X HHH A (Closed-Loop Governance)LICH HREX = 2 21tE
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1. 21" v 80j| k2 AAZ (Threshold) &1t
3EHA AlOIE (XIS X2l - ol - At AE)

1.1 g B H(Calibration)2| 2FH Ttk A2} (Threshold)2
FZo0| of! Ex| Cto|Ho|ct

St AN AEYLICE of ZFAMO| &= =AHE A2 (Threshold)ol2t1 gL

7|&2 i Ao RH(LLM)2 O] ZAIME Hot7| oA TtE= HEE 71X
USLICH LLM2 ALEIe| WILE diot 7HH B S LS & ofE 2halQl oIzt I = 7|
gt 2315t E (RLHF) Q2 2HELICEH O 20t D2 MA| A3 XM UA| Bt
= 142l Al (Overconfidence) MEHE & XL A EICtD e USLICEH T2

DEDEZ "2MEE 001 AMO|2 E2t" D Q8 ZE SEOf 0.95L+0.99

N
o]
Hr
Pl
]
1
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7t Ot 2 QEHE K| = AHX[X| @42 xi & M ClIO[E{H[0| & MT|Lt & ZH Sel2

Z ZHIZ O|0{X[= At 7t & &= AFLICH

TypeSafe AlQ| Jev= RLCD(EHEl ZHEE 213t Zdatets)ats 23 WAIS Tl

O| 2XIE AZEQ0f Z&te| WAloZ s At BHL|CE RLCDO| M JHk|=

HES =0l A XA7t ot LICH 2HO| LHsE ME & E(Posterior

Probability, 0%l 2 E H 1 Lt 5| A ASE &) ut &AM £ (Confidence) =X|7F

AX MAOCIM Eo| X et SANMOE UKo 7t HEH, 2 EE HHHY

(Calibration)S StEZCtD AJHEICH= MlL|Ct && EF0| &l 2= 0] 0.80]|2f
EFSHALYIZ 2of HH MFH|Z OF o 80%7} SH&LCt

HYY0| AEEH YA U2 HAHE | FY + A= +oH 2 Lo

=

(Operational Dial)0| ELI|C}. CHO|EE S2|™ Zat7t oA H2FEX| 02| AL

g 2= ACh= XYLICE oS S0 "AAIZLE 0.852 HFSIH Xt5 X2[E E2fT 9|
RLFE2 SAHLE 15% Ol5t= SHIECH" ALY, "AAIZE 0.952 =2|H 95%2)

Aot FAMO| HE == A X522 (Coverage)0| 70% =& E ZFEC"' D
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1.2 27 2/8 H| 2 H|tHE M (Cost Asymmetry of Errors)0]| [}=
UAAIZ LA 1%

7| F0M HEO| SRS W K== H| 2 ZY0tCH CHELICH A|A™ S A X7t
YA S HL mf 7bY A M{loF St A2 279 HE HIUEH(Cost

Asymmetry)IL|C,

RENE F X7 UASLICHL AN 2 H(False Positive)
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N

ot R = Yes0| 1, AR B (False Negative)2 W= A2 OtL|2td TEs =X
H 2l YesULICH ARt & @FIH 22 o= Tlse| ZHA 37| H|wsl &
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0.70 +ZE2Z HF, ZS0|2tE Y222 AS HIEHZ Xt

£t =20l S2|7{Lt At HE CH7| 2 2 H2[8H0f ghLTt.

RF H|E0| & Ho|AHLt Zolet &Y. 1 2| O|H RS 47H2] FtH| 222 2R
StALE ALY XA H[O] A E MO E{OE 20|= AP 2 17| & (Read-only) &Y
YLICH HFYO0| SHT A= HIOIH = A& =X g1, HERVICIE H2 CHAl &
7|H S ZELICH Ol MY LM = AIZS 0.70~0.80 M2 2 2totsf AlA
o TH 2| XS X2|E(Throughput)S 2|t £0|= 20| BRH = &2| XYL

Ct.

1.3 3¢tA| ME| = A|0|E(Three-Tier Confidence Gating) O}7| &%

A0l (Gating)2 =71 Shot QMU O3 THAIZ ELl= WAIQILICH AT ES|
Of A|ARIO| AlS| THEHS HIOL £ [ Yes OtL|H No2t= 0|2 H =0 M| M= ot
ElL|Ct. TypeSafe Al2| 4| IHE 710 =(confidence-routing)2t 7| A2 0H| A
HEOZ Xf2| &2 &£ 3¢A M2 H|O|&(Three-Tier Gating)L|Ct. 0] 7
Z= Ne| 22 X5 M2[(Automate), APM &2l(Confirm), A2t ZE(Human

Review / Escalate)| M| ttAH| £ LEsLICE
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A| AR M AR JHY) 210](Human-out-of-the-loop) BAIE AEJ} 2tRE,
CIOIE{H|O] A ERHMM API E2|HE 100% XS 2 FA| A eL|Ch HA| Eaf

T 70~80% O|At0| 0| ZEE SHfStHA ==l ol Z4H|2t S X|¢H0| A &
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Tt =TSt AAIZL T_low O] A0 X TH Ast AAIZL T_higholl= = O/X|
ALYLICt =2 1_low <Confidence < t_highQLIC}.
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2 ZAM Atell(Borderline Case)O|HLE, HZL|A oFH AAZf0ol 22 X 0|X|=
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AAR od: NARS BE 7|7 X522 FA| FEID, oL QHS QI HE
7HHuman-in-the-loop)2| Z& 72 HLI7iL}, Oiaf TS HH F23ts 23 At
T AM(CoT)7H 7H5 3t A9l LEE|Of LLMO R 21513 0fl A Z2flo| gt of
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1.4 Noul2} Choice/Score Zt2| #|0|E! H|#{L|E X}0]

HBOA X e T2 a9 M4= Noul?| A[O|2l 2t Choice/Scorel| A|O|
Elg Z2 dIMoZ CtE = ZHYLICE Noul, Choice, Score= JevZt Hl2st= 22

of 7|2l ES3F = gt YEl7t M2 "et 27| =X THEA| 2gsl{of gL
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confidence ZEE HA|XOZ vtatgtL|Ct, confidence= EE0| Bt Efof| HOtLt
HZzEO0 Y=XE LIEfWHE XN EJLCLCH. WM BIIEZS if

L=

response.confidence >= 0.85: X3 0| &L X|H XHH|E 7|E2E 3TH 27|18

Noul(&/HZ 2tEd)2| #|0|E: Noul2 o{2{ MEHX|0f| =SS Lte F=Ct

o
muju
&2

A BIJOIL|E 2 confidence ZEE BHeISHX| Q4&LICE 0.0~1.0 AfO|Q| B =t

E7t noul, 2 P(Yes)2t BtetsrL|CE, H2tA Noul2| AIO|EI2 YesE &
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Zt(Dual-Threshold) BtAl O 2 MA|s{of BFL|CE,

nx

of2if 2=E&= a7t AFZ|QIX| 2= Noul 229 AME A Zel 2718 SE= ol
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HE (Jev)ot HEHA|

# Noulo| thar S AAIZL 7|8 3THA| A[O| &) I Ed
p_yes =response.answers["is_fraudulent"].noul

THRESHOLD_YES =0.80 # At7| 7{2H & A2t
THRESHOLD_NO =0.20 # ™A Hal 2 A2t

if p_yes >= THRESHOLD_YES:
# 2talot @[ 2t XHs Kt
block_transaction()
elif p_yes <= THRESHOLD_NO:
# ShAlst oL 22 XtE 52!
approve_transaction()
else:
#0.20 <p_yes <0.80 (0.5 2o E&tAH 717H): A2 AE Y| 2 H2|
route_to_fraud_analyst(confidence_note=f"Ambiguous risk
probability: {p_yes:.3f}")

AEo K E£2 SHO|M is_fraudulent HE2| Yes HES WU p_yesol| &L
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152 M X M AAIZt HFE T2 EZ(Testing Before
Trusting)

TypeSafe Al 34 2A2t DataCamp EE2|E2 "UAZ2 MYHOZE FO{X|=
Z10| otL|2}, B3t MYt MZE0| Z1Z0|0{0f 2tCf(Testing thresholds before
you trust them)" 1 ZngtL|Ct UAIZE2 O|2| FehH U= <Xt7t oLt A& st

0 SN L0{0F = =At2h= SRLICH AX| MH[A 2

7| Ol HHEA] AMOF & 3THA HE ZREZS2 LISt 25U

Pt 4B FE olES 2LICh

MES HAE(Shadow Testing): 2t0|E MH|A Q| AX| E2HES SH|sH Jev TtO|
matolof]l S22 SEEUE, X 27 SE2 J|E 2| HA| SO|Lt ALEO| A& =
SHA| BfLICE, Jevel THEto| MM MH| A0 GBS FX| ob= MEH0l| A Hotot 7| E5t
= AIQILICE oA ©2 Jeve| HE £X|9 AH| 2F BatS iR M| £ H
(Reliability Diagram)& J&L|Ct 2= = H = 2EO| Lot &hEn A
H|E0| HotL} YX[ot=X|E | F= 2T QJL|CL O|E HIEICZ

N 2R 20 XSSHE S AlZ2|0[WEL(Ch
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HE D™ SA| 22| 29| X|A|Z(instructions), ME{X| MH(criteria), £7]
A2k (thresholds)2 stLte| T2 = HH 2t2[s{of gfL|Ct. Al & StLtEE HE O
E=E BRI YA 7|E UAIZ0] UX| kg 4 U7 HEJLICH 22 XM E O
IR JLICE jev-latest 22 S5 HA 2 Wl DHO| HMO| 2t I =E &2

ZOofl OfAMet HOtE 2o = JFLICE 2222 YAIZ F'ES OH A|AHI2 gtE

Il

Al jev-1.13.043 1™ = D AHERHPinned Model ID)E Alsl ZZHMof| b

EHOF ZfLCt.

2. O] ME ¢|IZZ R LY SIHA(AINEL) HE U

oAz B M)

2.1 5t|A(Harness/Scaffolding) AlX|L|0{& 2] 2& 1t H|o{2] HH

OIo|HEE ASX|s ZHO| =7 E AE3HH o2 HHAS HYS 222 0|0 7t=

A ARALICE ol IS XS AX|LIOZ0A = 00| THE A|ARMS| Huj7t 29|

Oi7HH =~ 3 7|7} ofL| 2t R-E S2{4 St A (Harness / Scaffolding) 2| 2t =0f|
S QUCED FLCh st AE ZEHO| 2|2 2 ASXHEY £ A o F= 4D
EQllof A3 EQLICH RHO| MEE| = SOt HZ oA B F = toi2hs SSoflM &

Ete) 29202t E BELIC St = 2RO HAY HEl(State)E €0 F1,

2 = A= E7(Tools)E HESH L, 4 HoHS SEXISHH, ZatE Il Ch3 AL

)
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HE (Jev)ot HEHA|
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re
ol
S
ar
fa
1z

EI] OfO|HME ORI KOl M= LS TR LLMO| St 29 S0l 2t

lin

(Thought), &S (Action), 2% (Observation)2| ZE RIS =X} HQtELICE F
Lto| REo| R E UE ot= o] =24 o0|ME|= F 7HX| EX|7F AR ELICE

AtAsHEI| SHLEE 2EY Woll = of A-OLCE =M E20| HA| Chet 7| Z 2 CHAl

A0 =4 £ X|HO| MAELICH EE22 ZH0| 22 M2|5t= 7|2 Thel U Ct
2D =FE2EL M 0.5~22%0] 0|12= Y LFE LoH TH LIt SHE|

TypeSafe Al2| Diogo Almeida®t =2 2|32 A EI(LangChain, Mastra,
Pydantic Al §)0| ®A|ISt= WA St OFF|EIN o HeF2 Hojo A
(Inversion of Control)LICt Al 220| AT EQHE FoHH H|ot glo] R E

= 0| otL[2t, BHEHM AT EY 0] S| AT ROO| AR S ZAELICE Jeve

) —

1ChA|= Q1X| & AFEf = 9F(Perceive & Filter)2LICt. DOM E2|, AIY = E, Git
Diff, AIARN 27 ZH2 MA|ZH2tF g 2EBL|CE J2| 1 Jev Context Pruning2

Z EUQSAER EZS FA| et YL|THIM — 86Kk).
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S 7t Mt LLME MEdEhL CHHaiku vs
Opus). =7 AT ZE(PreToolUse)0ll A= bashet SQL BE2| /& EE NoulE
EHde oo Ql HE S KCHetLICH o] 22 EEE "It CHSpeculative

Fan-out: 70~300ms).

Al
(=]

3EHA

rir
ot

Abg 8! MaH(System 2 & Execution)IL|CE DA E X2 olbt
AEQ T2 FA| A8 MMELICHTool Call). 28 MM =2 M2 T2E|H

LLM(GPT-6 Astra, Claude Code)0i| 2! StL|C}.

ATHA|= Atz Tt G AFE) A (Evaluate & Loop) ILICE. Jev Output Guardrail

Of MAEl Ereo] A Z4 oio} 212t 022 PFBLCH 17 O3 B XA

O H[O] R Qtof| M St A= Ul 71X Sy S X|-E SHLE SHELICE of2h

Hl 7Hef 2% miE ol O X|HS Y LT
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HE(Jev)ot SEHAIYE AZX5 2L

2.2 5H|A ZE OiE 1: X5 2E 2t2E (Model Routing) 1t H|
=3}

Haiku 4.5, GPT-5.6 Luna) 2k S23t7| & LICt.

S| A AIX|LIO{ A2 JevE OIO|HES| X| 54 2 2t2E{(Model Router) 2 HiX|

8l o] 2X|E s ZELICt.

LangChain ModelRouterMiddleware ¥ LiteLLM JEV Auto Router: AtEXt2)|
2H0| S0{2H stH|A = Jevol|A| "0] 2B S s Zst= O BRS XAk X5 5
Z1 22 TZMAL 2910I71?7" S Choice RO 2 E&LICE Choices FOZ
ME4X| 7t20| SHLEE N2 St 7|2 JLICH Bt X3, THel Heh 2 HAE

IH&0|2HH Haiku 4.5 EE= Luna2 2t 5HH, 0| 22 H|E0| 80~90% E & ECt

of

1 PfLCh SETOFFIE N AA|, CHEHA| CIZ, 20| B0l R atol2tH

I

Opus 5 EE= Astra2 2t ElstL|Ct,

Herdr CLI &! First Mate HE| 22 QA AEH|0|M: Herdr= E{D|'E SHAOA X}

2 Y O0|HEE Sot= SAUSYULICE Herdr 2 ZF 2| HE| M= Jev 7|
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CHEE| D E3 H|89| 71%7t MU E UL
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2

r

100~200ms 2tof] $0.00008 £ZFC & BLi= ZHOZ AJ|E|H, 0] 7|F0AM = 2t

& HE0l| =It=l= AP REO| A4 00f| ZHZ &L T

2.35H|A ZE I E 2: £ =& APH 7LE2| Y (PreToolUse
Hooks)2} Auto Mode

Of AMX|L|0{2 2tHol| M Bash E{0]'2, SQL G| E{H| 0] A
EH

IS AA”R ™2 Hots JHE Wl 7t f3E= flgd2

LangChain AutoModeMiddleware 3! Claude Code PreToolUse: 00| HE 7}

aT

CC

rm -rf /Lt DROP TABLE users Z2 H&, = QIZst o4 Ha(env)E QEE

H&ot

—

FII'

YIS HYYUCID 7L St A= =78 HAsY| Tofl siE B

—

o
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HE (Jev)ot HEHA|

9| oIxt(Arguments)S Jevo €11 NoulZ E&LICHL HE2"0| =7 STE0| AlA

ZO|Lt C|O|E{ S Tl e 0] A=7H" LTt

L2 E ool Q12tel QI HE: 7|E LLMRZ =79| 2/l dS ABSHH HS XA
off "518%"7t Heq, HEX7t B ES LHHX| 52 1 HE[=(Auto mode H|Zd
2h) EX7F AA}SLICE BHH Jev= "70200ms" otofl THE S LH2|2 2, LRI K|

HE LINX| b= HEOM 2E E 2ES &Y

[o
i

QHollM AAZT2 2 100% T 4=

ZAFE 4 QICHD BHLICH ChE "518"9} "70200ms" = 7|7t Yz Haret
MOl 2010 IRBILICE Jevt 93 HES 0.80 0|A4O 2 HHEISHH S AL

o
o

2|X O 2 Kttt context.abort())st2 AF2X} E{O|L0 A 521 2F

>
ot
mjo
MO

iz}

oA
=

ﬂIIO

ElSLct.

2.4 S| A A% o e 3: Z{E|AE J1X|X|7|(Context Pruning)2}

o o x
Fa e

Lt e MHE[= 7| A o o] ME(Long-running Agent)ofl A& E0| &
+E izt 7|F0| +4Tt~puat EFOZ E0{LIE HEIAE H|FHContext Bloat)
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HE (Jev)ot HEHA|

ogt
re
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Rl
or
H
e

=
=

St A= Jeve| X7t AT0E 53,

|'||'J

HIELZ HEUi7|= sHE 0|8

rlo

8l ZIElAE JFX|X| 7| (Context Pruning / History Compaction)E £3gtL|C},
HX Of|0|HE NMQ| CHs} | AER|0| Mol 3tH T2 & Hut CIHA 23, 57

EH = 2120 sl Jevst "0 AEAET HXY sl B2 = SHO| KT F=t

J0ZSHAZL SREIHHE Qe 209t S5et Fatet HI(HA| L= 7|18 =
ZhE M2 2|0|A I 7| (Drop)tLICt. Claude Code X Pydantic Al 2Z0f| A Alex
Volkov §0| &&%t E{ QI HIAE| EH, Jev 7|8t HEHAE AXT|E M5}
Xt 1008t E20f 7HZTH MM HEIAETL 1 BHof| 86,000 E2 2 90% 0|4 &

1,001 HES| 2H| 32 52 Jti2 EZE(ACk gfLCt.

5 8| A Z8H IHE 4: ZIBE| A2 (Computer Use) X HaIA
Olo|MECS| & £

HEX B2t oo|HEE & Ho|X|7t 2= miotCh ofH AT 24| TS

At HE|ZE LLMO| 2 ELICH HE|ZE LLM2 22 0|0|X| £ &7H M2|3t=
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HE (Jev)ot HEHA|

2HA AAIZE st AOIL B2 B[S

L

roF

PRI X 2[5t= CHEEF HiX| E2|0tX|

A= 238 720 S YN BYE X 82 2 =JLCH LLMS| &

rlo

2
oF
==
A

4| Cf4l M2% 2F0|Lt0iA0e FE 220z Lhey| ALt SiEs By
Ol 7| B2 RO} SHABH=X| S LEbs 2RFQILICH TEIEO|M HAEE 8
THE LLME 0.95L}0.99 22 £X+E Hof L=, 0] £AH= MR ot 220}
UX|SIES ZHEX| QS 242 SAQILICH DM ATEY0jo] ZHZif-else)Ol

O] =XHE 21 QHHSHA| 27| Btot SAIX 2|4 S HSsHA| RELICt.

1.2 thd MElf(State) 7|4te| Chxla HE HIH(Speculative
Fan-out) HI7{LIE

Q& E Xtz = TypeSafe Al9| Jev7t 0|2 18Ik QIHIRE E2|OIX|E WIER A &
= 19|t = 22| RO| X|H AlZF 2toi| HE[5tH, 2 2HE EfY b E S 2 E Y

2 EHF = OFHNME RSeirtn LT Bt et d2 Zatot 0f2] of&3t
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43| (Questions Map)E @4 StLIZ T

Ct. 3 2{of O]2] Feofsh = ofz] &

LiCh ™

b
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HE (Jev)ot HEHA|

TE i
R [QIHIRE E|Zl Y& (State)]

RS Jev T &8t T A (Single Forward Pass)
Chl I A CEXHR HE Tt (Speculative Fan-out)

| 271 (SAl H7t/70~300ms)
— of2fj 47 HEoZ WY £

HEO® [Choice: EAM 23
- billing: 0.84
- technical: 0.16
- sales: 0.00
-BHAE:0.76

HEOQ [Score: MZH E0tE]
- Rubric (0~3 &)
-7\ M4 2.14
-2HMEE:0.88
- (QILHA sHA| ZEX])

HE O [Score: 212 = &F]
- Rubric (0~2 M)
-7|cH M4 1.85
-2HMEE:0.92
- (2 A2| SLACHAY)

HH @ [Noul: 22 Q& of&]
-P(True) =0.984

- SHAIBt BH2 o| ¢ ghol
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), ™

is_automated_bot

& 20| 2 FUK|(

SLICH XtSt

=Xl (has_repro_steps), 7

1 A

X7 ™ &

=~
=

(contains_pii) 2 40| O o|L|CL LIS 240 AU 52 QT

]
o

CHH|3l 02| 20f ECH 2|0|of| M "§7|H 2 2 (Speculatively)' BItetttn £

Ct.
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HE (Jev)ot HEHA|

ogt
re
OH
Rl
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H
e

1.3 3 Z2|0jE|E HEHS Sot 47 E|ZU E2|0LX] A7|0F EA|

JevOll= Choice, Score, NoulO|2t= M| 7tX| 7| 2% (Z2|0|E|E)0] /}ELICE.
Choice= 02| HF J7t24| StLIE 12 = 20|, Score= THAZ} M Tl Hx 9
t

EZ20| FLICH 222 SRt 7[ES 02 M 52 §2 27|02t gfL(Ch &

o)
rir

oM H=E oi7l= Z2E0l, Noul2 O{™H FH|7t HAX AXAXE &E= &

M MH| A 2t (Z2EE)0f| M 2tF5tH= Jev E|ZU E2|OFX| THO|ZEtlof HA2 |

7|20l M2E 2S5 Aot A7|0 A |off AELIC

otz I== TypeSafe Al 34! SDK2t DataCamp?l| E|Z! 2t2E 2T A of7 |8

Kof 7|gret Cixtel E2|OFX| @7 A7|0tLICL R EE & B2 2 LIELICH %%

HI
rlo
=1
rn
2
0%
ro
m
sl
40
Ho
o
)
Hu
ox
10

of
r
o
o
m
S
=2
x

\J
rlo
(@)
<
=
HT
=
N

M= EOME TS &HX| RSOt ZeL|Ct o = S0 AR 0ALR| 7 A

L 2= DMX|X| o AE{ Z2t0| = P53 F281 0 2|0l 0|2 E M| 7|5t

FChs ¥ REYLICH 222 0] EjZlof HE oM JtX| HEES oLt &
& HE 12 £ Choice 170, 12 200t XM2| 22 =2 *HESH= Score 271, 22
DO R a8 28 o2, 1ol M X3 o{ R E THESH= Noul 37HILICE.

from typesafe_sdk import TypeSafeClient, Choice, Score, Noul
# 1. QIHFRE E|Zl AEl(State) 2|

ticket_state = (
"Export to CSV has been broken since Friday. It works in Chrome, "
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HE (Jev)ot HEHA|

"but half our team is on Safari and they can't pull reports at all. "

"We have an executive board meeting this Thursday, and if this isn't
fixed today "

"we will be forced to cancel our enterprise subscription and dispute
previous charges."

)

#2. CHAH2! E2|OLX| &2 S2(Speculative Fan-out Questions) E9|
TRIAGE_QUESTIONS ={
# [Choice: HFY 2 A 2I2H]
"target_queue": Choice(
instructions="Which support queue should own this ticket?",
criteria={
"bug_triage": "Reproducible software defects, Ul failures, or
platform bugs affecting backlog",
"incident_response": "Live critical outages affecting multiple users
right now requiring immediate responder”,
"billing": "Invoice errors, duplicate charges, payment failures, or
refund processing",
"customer_success": "Enterprise account management, churn
prevention, contract renewals, or non-technical escalation”,
"other": "General inquiries that do not clearly fit any specific
queue"
}
);
#[Score: N4 HE 17§ S0t I}
"frustration_level": Score(
instructions="How frustrated and impatient does the customer
appear?",
criteria=|[
"Calm, polite, merely stating objective facts",
"Mildly annoyed, inconvenienced, but remains cooperative",
"Visibly out of patience, expressing strong dissatisfaction and

234



oo
re
ol
S
ar
fa
1z

HE (Jev)ot HEHA|

citing wasted time",
"Extremely angry, aggressive, demanding immediate executive
escalation or threatening churn/legal action"
]
),
#[Score: X2| ZIg = =& HIH]
"urgency_score": Score(
instructions="How urgent is the requested resolution based on
business impact?”,
criteria=[
"Low: General inquiry, no timeline mentioned, work can wait",
"Medium: Important request, standard SLA applies (within this
week)",
"High: Critical business blocker, specific imminent deadline
named, requires action today"
]
),
# [Noul: O| ! & HA| THE]
"is_churn_threat": Noul(
instructions="The customer explicitly threatens to cancel their
subscription or churn",
criteria={
"true": "Mentions cancelling subscription, switching to competitor,
or terminating account",
"false": "Complains about product without stating an intent to
leave"
}
);
"is_refund_request": Noul(
instructions="The customer is explicitly demanding a refund, money
back, or payment dispute"
),

"has_reproduction_details": Noul(
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instructions="The ticket provides specific reproduction details such
as browser, OS, error steps, or environment”

)

oA 2 RS0\ 1, criterias 2 ME{X|LE 4 BT} DU EsHaX| B Tt
J|ZQLICh otz s AHES AEIRE 22 817t o AEIK U B, P2 EE
e, 7t 529 A U2 Holslof YLt 21 71E0| Lo SLAS B
E AlZHool] K2|3ZCHs Mu|A £ oba g JtajziL|ct

"model": "jev-1.13.0",
"answers": {
"target_queue": {
"type": "choice",
"choice": "incident_response",
"probabilities": {
"incident_response": 0.88,
"bug_triage": 0.09,
"customer_success": 0.03,
"billing": 0.00,
"other": 0.00
b3

"confidence": 0.85
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"frustration_level": {

"type": "score",

"score": 2.85,

"confidence": 0.91,

"probabilities": { "0": 0.00, "1": 0.02, "2": 0.11, "3": 0.87 }
I

"urgency_score": {

"type": "score",

"score": 1.94,

"confidence": 0.94,

"probabilities": {"0": 0.00, "1": 0.06, "2": 0.94 }

I

"is_churn_threat": { "type": "noul", "noul": 0.982},
"is_refund_request": { "type": "noul", "noul": 0.895},
"has_reproduction_details": { "type": "noul", "noul": 0.960 }
I

"usage": { "input_tokens": 348, "output_tokens": 0}

)
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237



HE (Jev)ot HEHA|

ogt
re
OH
Rl
or
H
e

frustration_level2 2.852t= AN M2 LIHSLICH M4 THA SILIE DE=
CHA A& HQI ZIO 2 HASIE 2, ZHO| M| Mef7F 2THA|(QILH A 3HA))E o] 3
CHA| (O] 2 R4h X Mof| O| ZRICH=E MO| X2 E2{ELC},

is_churn_threatE= 0.982, is_refund_requestE= 0.8952 M E|J&LICt 12

O] MH|A F|A9t BH| S BAHMZ st Art= HES AL HESH= 2L

Ct.

has_reproduction_details= 0.9602 2 LIZE&L|CE AX|L|0{7t HIZ 2491 FE
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A e, & ChromeOl|l M= 40|10 Safaritl = 2F7 7t Tt

= FEIHEIZI0| XM AZSS el FLICH

JevZ} EFE o] T Zf2 O XM 2= XAt F3YULICH O] =XHE AH| 2t2E
EXZ HHE U2 Jevet AR AA” AtOJOf ZQ St ZHEN FE AS
(Deterministic Code Layer)0l|2t Q&LICtH ZHEXO|2tz U2 242 YHO| =
o™ XL} 22 ZutJt L2CH= SSYULICH "AIZt BEHstE| 2™ §H2 FE

7} X[H{BICH = Safe by Design &1 &0]| 2}, A|ARIS H|XL|IA M52 SAl1t3
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otz RE7t 1 2t 4Lt et Wl A2 SRILICH HA Jevel SEO

MEY Fol M Aufet st 209t 2IgE 4, Ml 7HX| Noul ZHES 7H

I

LICL LIS 2 SUEot 215 M8 A Mo (o= L0 22 Hel

SR SELICL ol g Metatn o, RS M= ETUEES (4.0-1.0)2F,

0

N

IS EE (3.0-1.0)22 LHsL|Ct M HWZ S8 2422 X|4(Composite
Priority) & AIMELICE ZIZ2 =01 50%, =THE0l 30%, O| & /&0l 20%2] 7+ 4|
£ 0 o3t 2to|H, 2 =2| A2 composite_priority = (0.50 * norm_urgency)
+(0.30 * norm_frustration) + (0.20 * is_churn)IL|C}. OFX|2tO 2 A| FHX| &

= =Mz HEd =X et

=
st 4

-
_|_
o

E=3

HEXN AL/

ot

=3 o M2 A4S W HAL|A B9E 2]

def route_support_ticket(answers):
#1. ¥A A S =S HO|H F&
queue_ans = answers["target_queue"]
queue_choice = queue_ans.choice
queue_conf = queue_ans.confidence

frustration = answers["frustration_level"].score # 0.0 ~ 3.0 (K=4)
urgency = answers["urgency_score"].score # 0.0 ~ 2.0 (K=3)

is_churn = answers["is_churn_threat"].noul # P(Yes)
is_refund = answers["is_refund_request"].noul # P(Yes)
has_repro = answers["has_reproduction_details"].noul # P(Yes)

#2. N X AT 72 (Min-Max Normalization to )

norm_frustration = frustration / (4.0 - 1.0)
norm_urgency = urgency / (3.0 - 1.0)
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#3. HZLIA 71582 S0t B8 A2| M2 X|5= (Composite Priority: 0.0
~1.0)

# 218 = 50%, 2 2tT 30%, O|E 2|3 20% 75 Hi &

composite_priority = (0.50 * norm_urgency) + (0.30 * norm_frustration)
+(0.20 * is_churn)

# 4. ZHER LA 6{210|S I M2 Alo|Y 74 M

# XA I SO T 30| 2H6tn O|E/2tE8 6= 22 > BA 22t 0
MZEIVp FE o2t
if is_churn >=0.85 and frustration >= 2.50:

return {
"action": "ESCALATE_TO_EXECUTIVE_CS",
"assigned_team": "customer_success",
"priority_tier": "PO_CRITICAL",
"priority_score": round(composite_priority, 3),
"reason": "High churn risk with severe customer frustration"

#71A B: 2N 27 AT ot A 2E(0.75) O|2hel ZAIM Aba| > 1k} AE
2 AE 7 HiN
if queue_conf<0.75:
#2229 2 EII Q9|08 H|F(>=20%) S XHX|SH=X| E&A
second_best = sorted(queue_ans.probabilities.items(), key=lambda
X: X, reverse=True)
return {
"action": "ROUTE_FOR_MANUAL_TRIAGE",
"assigned_team": "tierl_triage_desk",
"priority_tier": "P2_NORMAL",
"suggested_queues": [queue_choice, second_best],
"reason": f"Borderline queue confidence ({queue_conf:.2f})"
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#7E C =2 2E(>=0.75)E U&= 4 27|
sla_priority = "P1_TODAY" if composite_priority >= 0.70 else "
P2_STANDARD"

return {
"action": "AUTO_ASSIGN",
"assigned_team": queue_choice,
"priority_tier": sla_priority,
"priority_score": round(composite_priority, 3),
"has_repro_steps": (has_repro >=0.80)

x
:LI
rI3
4o

[Ol M2 E] K2l 2 HALEILICE 75 A= OfE 9/ 2&0] 0.85 0|40

== H4712.50 0|2l FRYULICE Oluis ZHO| U E FA{Qt 24 glo] E[2U

njo

DM MHZEl (customer_success) ME N2IZ2 7|0 &9

o
il
fjo

PO_CRITICALZ FELICH. 7% B= #M 272 U7t AAIZ 0.75E 0 S22

oY

J

AM AT YA TS 712 E 7|F XY ULE OlHi= XS BHEH S SHX|

QF0 1A MBI HE F(tierl_triage_desk)2 ELHH, 129 T2t 0|

4n
rE

LICt 20| & B2 Mol Xt Ui (AUTO_ASSIGN)St L, B8 M a2| X7t
0.70 o] &0|H = X2| SZ¢l P1_TODAYE, I X| %2SH™ P2_STANDARDE

SOSLICE xR HE 2H50] 0.80 O 4 AX| = &H 7| ZetLCt.

o[z ZHEH 2tRE7I 200 F= 01F2 M 7HXIZ Fa2|& + ASLICH
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M= | =LA FAS IEZ Hofetths HYLIT EIZS S0l A 2EX|ofl ch

$HA|Z A, o ACH 0|22 ZI3IH BEA CSEO| BiBiCls FAle aW o
IE otol| M SAHSHA| ZHEX| ot 0 mo|M RES| ZHECZ ZH|EL|Ct M
| 7|'§X|(0 50.3,0 Z)E Hl‘% [[HO”E Io EE El,AI M E%% El'*l Al-g_l—%},

EME 229 £E &E(Probability Spread)2| &2 A2 QILIC target_queue
o &AMETF0.75 OF2i 2 HO{X| = OHofEH A2f| 7t UAELICEH billingO] 0.42,
technical0| 0.38X F 22| &E0| H|Xet ZALICt o|mf =E0| 7t &2

ot 2ot E|IZS 2K @810, 1XF E2|OFX| HjA30f| F Blo| FM BtAS D= HE

8l FMEEtL|CE O] BfAle B 7H TIZ 0| E= H|22 HSHE 22 4= Q= 8o
2 MWL
Mim= SLA CHI| o] HHEQILIC} composite_priority 242 EIZl H|O|E{H|0] A9

HE 712 MH 7|29l &AM 7t 0| ZLofl mat ChAl FaHELICH 22 QAAEHE & ¢
M= ZSZT 20 0rzo| yeket E|Z10] LA QI Safari 1 E[ZUECHCHI|E

=2 S22 SEHZLIC
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FXl, AF7[(Fraud) €18 2302
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CHE QI MA|ZHM (Ultra-low Latency)ILICH AFEXL 2 HES £ 2
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MEIE

ol

Ol HIES|3(VAN/PG)2t O] & el B X| A|AEI(FDS)0| O He{E A
AFRILICE FDS&= TARt CHE 4%t 72 E Aot = A[ARIQILICE, o 2HE HA|of|
S| 2E|= AlZt2 AlZt of|AH(Latency Budget)O|2t1 Sh=0|, 3 $H= 7t 100ms 0|

LHJLICE SEoll 5~30E7F Zel= HE

0=

A LLM2 O] HA|Zt M2 =2 (3t

A)0| EH o= S01Z & &L/

EMf= 2F H|E9| H|HAHIL|CL 2 8UAME Sl W et X|2& thotot
CHELICH B4 D29 AM|E ALV| 2 B R Tl HE 5= 23 E False Positive
2t rL|Ct o] 2T 7L M7|H D240 Lt JHWA™ | gho|Tt O|o{ FL|CE BiHE
M| ALZ| 2HE SXl= 2FE False Negativezt EL|CL 0] ZL0= 28AL
ZH ti2S =l =3 F0{of sH= AHX| 4 (Chargeback)0| BHAls =&l 2H &4

2 0|o{FLCt.
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el =8 et mojZatelo] He 7t et 2E =2 "FE T2 (Alert

Ho

Fatigue)"LICt 7|Z2| £ 7| o] & 712l BfX| Al A% (Rule Engine)2 AHEO| E

8l = &0l Z2|= AH2HotCH B2 (Alert) E HLICH SR 1Y AL2|QE Zast
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244



B3 M2 AFR7|& The Fintech Builder= 50 Financial Jobs2t= A S gilx|of
S E THJ}SLICE O 7124 'FtE BH AH7| B2 E2|0tX|(Card Fraud Alert

12 JevZt O] 2H|0fl {EA CHESH=XIE E0f FLICL Of2l =42 &
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=
Q)
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f_",
|:|0|'

7= LHg
m=23eE AlZHe R 25 400, 2H| A7| 1624 X, 21X &4
A2 AIZHE 50222 K|t
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19/~ 509 HE — AH| AL7| 621 2 (102 BHX| AH)

* AT A EC o2 ZX| AL7| 710] 366201 HHE =[O 24717}
ESN NS

42 e

M= [Jev Score 7|8t AF= 2HE THEE (Top 50 ZAFA])]

1% ~ 509 ZE — AF| ALZ| 134 M (AL7| HUE 28 0|4 B71)

e Mot £ AT 3662101l AT siel ZX| AL7|E 19| 2 THHHX|

A ZU2 OS2 ELICH AlZHE 400212 22 7H &5t OF 16
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H of

A 2FE FRYUSLICL o7)|0fl= Y4 S0 A B $228 XEH FIE
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7|1E E AT il 72 =MCHZ &9 50U S ZAFME W 247 1622 ALY

T 671(37.5%) 2 HAYSLICE ZTE 7|ZEFIE ALY| A2 E ATI0M 366912

CH2 22 40029 Hal SEHE Jevoll EASLICE 72 HEiofl= & K= THEH

re

T 72l 2H, 71WE K|, oHT| WEIH ZEEIL|CE Score 7| 2H O E JHa{OtCtH!
O & Zr&=(Suspicion Score)'E AHESHD O] H4-0f 2t CH7 | B (F)S CHA| HHER
SLICH 22X A2 5074 QHollM 1621 = 13724(81.3%) 2| AL7|7F M| &LICE

£ ATIoIM 366%(0 AT EZE AL7| 2= Jeve| YROM HA| 1&91= S22t

>
o
A

2 dhAlof 2 Xto|(Classification vs. Scoring) = 20 &L|C}.
JevollA| "0| H2HE ALZIOl|A| of| AZEf|o| e Zi217H(Yes/No)?"E NoulZ2 E2US2
Ii= 12742 ALZ|E &otLh 7| I8 80712l 7{2HE Al AER HAHOF HELICE vt

H et 2HE| 5 oM tHAZ Lz 1HE™ 7|F2 2 ScoreE 0§7|2 Score >=4.0
Q1 7tot ZahiXHCut-off) 1942 H7| BRSO Z 12719] AL7|E 2F(100%) &

OHAELICE o] Aol HelolM 2H, THIE 2H SHOIME o2t otL| 22 Lisi=
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Ol BRErt A7} Qi 252 99| J|o) M4 (Score) 7t BM HUS SR

2.3 A" &5 (ATO) EtX|2t 28 &% 3K 0i & (Three-Way
Matching)

Jeve| nHIE M2 Haf $F 742 HASHE 2ol T K|X| &&LICH 0|0 X|&= o] &
52 S0AM EM5H= AI™ €3 (Account Takeover, ATO) 2to{e}, 7| 3|A|19] &
& 3K+ 0§ & (Three-Way Matching) Xt 2 S EILICEH A™ B3| = CHE AL2Ho|

DA AFS wHotot FAMH AHESt= SHYLIL.

1) AIE 2F(ATO) MM Et2tel &M

THO| M ADHEEOR 7|7|2 IR T 2% 0| 2916k X2 YAl HAH
QILict 2RI 02| #S0| 0]01T mf MLITE " 4 gl 7|7[0)A A7 29l
> SMS 952 S8 27 Mo FA| ©Z > LY O[H B $5,00000 4
$30,00022 A8 — M7} £3191 A5 S5 — 9% Bloj $25,369 HA S3"0|at=
2Uz10| O[T} BfLto] ERRlatelol A HOIHCHD JFEBILICE 2 BS L =2 B X

o = AFHCE 2Lt =M THE 510 2H 100%01 7t7H2 HE Al ok A
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Jeve O] MM EFEIl MA|S AEH(State) 2 2Ot & 74X WIHE 150ms 2Hoj| 4=
HStL|CE StLb= is_account_takeoverz2h= Noul BHIZ, EHF| 52 0.9852
AlHSHL|C CHE $tLt= recommended_actionO|2t= Choice&, ["allow",
"step_up_auth", "freeze_account"] 7} 20| freeze_accountE 95% St 2

MEHRLICE o] MEHol| w2t S58 FAl SZsh= A ESELICE

E&LICH HX|03 A X0 =H Fuliol 24 M|H0] ofL|2t &
& ME Z25HA| A= ZAIM MM = 342 F 1224(35%) 2 HRELICE 0
oM = 2| AEH0| HO{FLICE w2t X|2|H 1P 2| Aol 7(7] K|

Z(Device Fingerprinting) 22 Z2™E%X E AZTI0| M 1xt= Z2| i1 1 F|oj|

—
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evE Zgdt= oto|E2|E 40| 4+ ILICt

2) £ 3%} 0j&(Three-Way Matching) & 24| 82 A

71 "R El9] o = (Procurement) IO Z 2RI M= CH2 S XIZ6H7| o

M ZERI 2M7F M2 LR[SH=X 2F B ELICHL BAS L0t FEH
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o FEM(PO), 2710| X2 S0{12A22 &elst Y1 =elE (Delivery Receipt),
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A7t 23S M8 S A LA (Invoice) ULICEH Ml 2ME HF0{ HE=0| E

XtE 3Xt OjEO[2t: gL Ct.

The Fintech Builder= 1507 I{ZIC 2 M Z HAEE YELICEH THZI2 ot He{o|
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et Ml EMel FSYULILE OF StLts AFRE 2R 407HE F2(PO)3 1 4071 CH

Mo
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XH ARMAME "KH| = 7|2 &l 20|2X M2to| =Xt2| EfFEE FIEE=HIY
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2.4 KYC(nZH=tol| ), MxH cHAF A32|'d S Xt M[EHUX|(AML)
SEEEE
=8 7|29 78 =4 (Compliance) Y20 M 2 HIZS ktX|SH= ATt M| 7HX]

UA&LICt KYC(Know Your Customer)= 28 7|
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10| £ 7oIX| Holshs
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MetOI M = 2 LICE M CH &b (Sanctions) A32|'d2 J240| 727t K| 2l ®MH
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Mo

2t AEX] i E=sHs LYULITH XS MIEFEX|(AML)
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H =22 ENME
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HE (Jev)ot HEHA|

Otz ZE&= KYC M@ x|t MxH CHah AT2|Hof| M= AF|OFOA|YLICE HES

Ml ZEXILICEH & ' Choices 1 T2 W
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2
(needs_investigation) & tLIE D ELICE & MM Scores o3 &3 EO| &

k1
10

40
uin

lsted= Hell 2 (Structuring)ofl siest=XI1E HALEH M5 AML
O| & A2 7X| | THAZ RHFRLICE M| HAl Noul2 12 2Mof| HX|H =g Qg

(PEP)2to| 2FHQI 74E ZHA|LE ALY 2HA| 7t A5 ==X E EHE - LT

# 38 HS20[AL: KYC M3 LK S MxH Cia 232 A7|0F0f|A|

KYC_SCREENING_QUESTIONS ={
# 1. M|XH CHAF HEH AKX Of £ 2
"sanction_match": Choice(
instructions="Compare the customer profile against the sanctions
watchlist entry",
criteria={
"confirmed_match": "Name, alias, date of birth, and nationality
fully align with high certainty",
"false_positive": "Superficial name similarity but conflicting birth
dates, countries, or national IDs",
"needs_investigation": "Transliteration differences, partial data
match, or insufficient identifiers to resolve"
}
8
#2. 72l 28 (Structuring) A2 MEH E= *HH
"aml_structuring_score": Score(
instructions="Evaluate whether cash deposit patterns indicate
reporting evasion (Structuring)",
criteria=[

250



oo
re
ol
S
ar
fa
1z

HE (Jev)ot HEHA|

"Normal: Single salary deposits, expected business turnover, clear
source",
"Low Suspicion: Occasional round-sum cash deposits but
consistent with profile",
"High Suspicion: Multiple cash credits just below legal reporting
threshold ($3,000 / $10,000) within days",
"Severe AML Anomaly: Coordinated rapid pass-through deposits
with immediate outbound mule dispersion”
]
);
#3. 091" "HAIH =2 2AS(PEP) & Itsd
"is_pep_associated": Noul(
instructions="The customer document mentions direct family or
business ties to politically exposed persons"
)
}

0| £7|0b7t CHR = F I7HX| YR E A 2 HTFL T,

M= MM A32|d(Sanctions Screening)0l M LIEILIE 89
(Transliteration) X YLIC SH2 CHE 2XIE E 0|ES A2 L= HE GRS
E &A= AYLICH Z2 0|EE &71&= AtEhol| w2t "X7t ZatEL|ct & 2Xt

FollM 2Xt7t R M CHEXIE M= Heet EX2 HE HE[(Levenshtein

T

Distance) 212|E2 I & H7| Nabil Farooq®t Nabil FarukqXd& 222 ZX|
OHEXILOHE ZARE 7|AIRM Q2 CHE ALRto|2tn &R TEtsty| fl&LIch ATHE

AE0IM JeviE AOIX UHIT S HIRCZ WHEY, HF It L3 |FAEE S
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29| 0|2t EYE X2 A Ee AYL|CE CH2F 20022 MM 232|d &=

Ol M Jeve Hulioh Y 5912 2 & SAX| 2 HIO[E{7 228t 141210] CHEHM =

metS 0|20 'F7F AR (Needs Investigation)' 2 | o2 HI|= AES

HIELICHL 28 MME /HHS wf Etel= A Ze F2E 12{stH o|H B4
(Calibrated) Ef == HE2 =I5t O 2 HWIHEILICH

& HW = 2E% Helf(Structuring) 2t 28 2 EXIQLICH AML #H0l= €N

$10,0000] QJELICE O] 7|F2 TSt 2 =2 7| & HIZE of2flo] 2Ho 2 ZIH K
ojz] H Zste S 'AHI(Smurfing/Structuring)'0|2t1 SHH, O]
2 Xt LIEHELICEH © A50] $1,4002! @ HS ARS| AIZtof| $2,340, $2,0704F

HAH HM HEZ of2iel #130| 82lof ZX Lt 0 S &= 327 2 o LICh

20| HE| =5 2 -IgfL(Ch
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2.5100ms ZH| A|Zt 0| AH(Latency Budget)at ZHEX
otMat(Fail-safe Fallback)
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HEX EfUor21t Eolf E4(Fail-safe Fallback) OF7 B X IL|C} EfUOI22 H
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| HEOQ [JevH|S7| SAHEH S &]
(POST /v1/systemone)
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# LangChain % Claude Code €& Jev 7|8t =1 M3 Jt=2| Y 213 0| A|
from langchain.agents import create_agent
from langchain_typesafe import Noul, Choice, TypeSafeClassifier

class JevToolGuardrailMiddleware:
def __init__(self, high_risk_threshold=0.80, low_risk_threshold=0.20):
self.classifier = TypeSafeClassifier(model="jev-1.13.0")
self.high_risk_threshold = high_risk_threshold
self.low_risk_threshold = low_risk_threshold

def intercept_tool_call(self, tool_name: str, tool_args: dict,
user_intent: str):
# 1. MElf(State) +4: X 2| 22l X|Al, =7 O|F, M E XL
state ={
"user_intent": user_intent,
"tool_name": tool_name,
"arguments": tool_args

}

#2. Jevol 3cH I Wot AES the A= HE HI| (Speculative
Fan-out)

questions = {

"is_destructive": Noul(
instructions="Does this tool call have irreversible, destructive
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side-effects on files, systems, or databases?"
ly
"is_intent_aligned": Noul(
instructions="Is this command fully justified and necessary to
fulfill the user's explicit intent without scope creep?"
),
"threat_category": Choice(
instructions="Classify the security risk category of this action",
criteria={
"safe_execution": "Read-only commands, normal edits,
standard test executions",
"privilege_escalation": "Sudo, permission changes, credential
file access (.env, keys)",
"data_destruction": "Mass deletion, drop tables, disk wiping,
branch pruning",
"exfiltration": "Outbound curl/wget to unknown endpoints,
posting sensitive data"

}

#3.100~200ms O|L{ol| 2 El =5 HIE] =41
response = self.classifier.invoke({"state": state, "questions":
questions})

p_destructive = response.nouls["is_destructive"].noul
p_aligned = response.nouls["is_intent_aligned"].noul
threat_type = response.choices["threat_category"].choice

#4. ABEX LA MZ T A0|EH ME
if p_destructive >= self.high_risk_threshold or threat_typein

["data_destruction", "exfiltration"]:

# SHAISH 9IB): A1 F2t KHEH D Ofj2] Bt

=
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return {
"allowed": False,
"action": "ABORT",
"reason": f"Blocked by Jev Guardrail: High destruction
probability ({p_destructive:.2f}), Type: {threat_type}"
}

elif p_destructive >= self.low_risk_threshold or p_aligned <0.70:

# Dot AAM A7k X2 Al ST QIZH 2K S HY 2N
return {

"allowed": False,

"action": "REQUEST_HUMAN_APPROVAL",

"reason": f"Suspicious tool call requires confirmation (Risk:

{p_destructive:.2f})"

}

# OFF 210l Z2t X8 M 518

= - 171

return {"allowed": True, "action": "EXECUTE"}

IO Mt JAS E0| EH O[HSLICEL M 22 42 0| =7 SE0| I - AlA
Bl Hio|EH|o| A0 £l EE 4 8l IHa™ JES FE=X|(is_destructive), AHSX}
of AN o E HE X &0 A= O 2ot HIFAX
(is_intent_aligned), 22t 2|&lo] ZFII FAQIX|(threat_category)E 2&LI
Ct. 9IS SR £ otHst M3li(safe_execution), M A& (privilege_escalation),
O|O|H mi2|(data_destruction), 2% | = (exfiltration)2| Ul ZtX| LI}, Tt
2HE0] 0.80 0| 40| 7L} 2/ ZF 7} O|O|E| It1| £ 2E REO|H MHS JA| Kt

Bt @ FE ST{FELICHABORT). B7[0f S ESHA| g2t ol 2HE0] 0.20 Of

HO[Lt o= R 20| 0.70 O|2H0|H, TEHO| R0t AA FZtQ 2 Hot A&
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= W 22 Git Diffol CHer Cixtel HE FItULICh oo™ ETL 2 gt PR 2
E diff7t MIZEEH, Jevi= 200ms 2Holl 100 7He| HES SAl0| HItsh= A=

AIHEILICH 2 E= HE22 Ul 7EX| LT} addresses_taske 2 X[A|$H =

2EE YNs

[y

o
nx
3ot
rr
A
ﬂllﬂl
5
S
Hu
FH
£
n
3
@
QU
e
™
>
™
o
r—f
)
(%]
&’
fr
N
g
2
[~
[m
lo

LEE AT EXIE NoulZ EELICE verification_strength= HIAE H|O|A
7t AAM Ol E 28| BBt Y=XIE 0~35H7 Score, T THAE M2 It
LICE. security_riske SQL QIHM, QIZEE L= API E2{|0|Z H|QUX[(7|E A

EXte] AEE HEE| = APl E) 7L AEXIE ChoiceZ EFELICEH

N HY 22 HHE Het X e ™ HAE AIEQIL|CE 7|5 7810| ELHH Jev
£ Zgiet H2t2K of|o| M E(Jev Ultrafast) 7t atofl & UIE & F ZEFSHHA
2| ,

2ol JHEY 810] O|0fX| = TR & XtS5H7t 2 ELICt.
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Sentry AX[L|01E B2 o] YA o= Hot HE mMo[Zapelo| M2 £ 3 A =0l

= SAI0f| 7| ChH| B[ &2 58 of & H&R

I}

o BaMSLCt

3. RAG(ZHM SZ 4d) aM 2t ZA

=2l (Reranking) X SH HS

3.1 ¥EX RAG mto|Zatolo| X ohrj|et H| =LA FHo| 1|2

LLM2 st&ot 7ol 71 2L S|AF LR A2l W8S X[ REYLICH HM 52

)

ol €01 ZL=M 2|4 YEE gtFst, 20| AHHO| OF: LHES XU 222
ARIELICt J2{L 2 AE{ Z2to] = 2HH 0| A RAGE 2T 5= 2l

|_

ME Hot = M AZ0M =X otAof| SR BILICE A= M| ZEXI LT

K= Ul (ot HE] AMo| SHAQILICEH D2 22| 552 Xt LIE (HE)
2 HHE 7|50|1, 2AIR! RAIE = F HWE 7L HOFLF H| 5SS 7t2]7|1=X H
= ZhQILICt 0|2 J|Hto 2 6= N HIE ZHM(Dense Retrieval)2 AFZAI 22

o 2M9| 'o|0|2X FAMM(Semantic Proximity)'2t ZXEtL|Ct, O 2 A7 "I xy

H|ZL|A MA@ 58t MEQITHBusiness Logic Correctness)" &= M| 2Es}
X| ReLct 20 Li&o| Hlxot 2MEtE o|O| H|7|E R™ S HESII JUS 5
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Lot
il
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oK
)
or
f
1z

EM= HxHo| iR o A2 A 1A (Cross-Encoder) 7t CHE6HX| 23t ML
Ch. 32AAM= HEN EME St WO 2 F0f & ol #HHM MLE oiv|=

DU HE AMo| chEs Hetsty| s g2 AUL|Ct J2{Lt bge-reranker &
EX IEA QAN E AMSSE 1™ 7S X2 M58 0fZLICH ALY AP 7
Ho| v1oIM v2Z2 HEEIAALE, "UA| 3|8 (Workaround) CHAl Z 4] OF7|Ell A
EM0t M Estet et Zo| Ao mat vt = & X|A|Z(Steerable

Instructions)0| FHMEZ, I ZA A= O =A

mjo

2SI =9/ E HiE =+ §

M= LLM ZH&2|3H(LLM-as-a-reranker) Q| H|2 2X|QL|CH Ma2Ists 14

Moz U2 TH ZMO #ME CHA OH7]= HAUYLICH XA E THE = A

rir
IH
rhu

Off A FH HhH 2 S LICE J2{Lt A 7Hel HM H3

E MYt o Ythet E2 H| 80t &~ &0 X|H0| MA A llTIo] MAIZE
Mo| RL{FL|Ct.

3.2 Jev 7|4te| X|A| H|0{H Xlj==2|2}(Steerable Reranker)

/%7 AT KH'E Prompt Engineering?| 43 ¢ {Build RAG with JEV)

9t TypeSafe 34| BA|I|0f [E2H, JeviE AT A 2 HIETt TEE|0]
LLME| XAl &4 sHE ZEot 'X|A| Mo &2t AdlTl(Steerable Reranker)'

S 2 7|sELct.
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HE (Jev)ot HEHA|

ogt
re
OH
Rl
or
H
e

IE &M= Ll ZSLCH HA "y ML BM25 7|/1E ZMI|7t 1xt 2
20~50719] 2= A3 (Candidate Chunks)E 7 SLICt. BM25= 220 S0
= Bt EM0| SOt SR SESH=XIE AlMsHe HEXQI 7|9/ = AM ot

of HHM HES PHHO| NE|(THY THA) 2 TIFRLICEH HHO| B ™ criteriad|

X3l 20T E[O2, BYS CHA BEATIK §DE 29 7IFS EHR 4 9

2 =MZ YESH] 49l 57T EHS ddE LLMo| HEeLC

# Jev 7|2t X|A| H|0{& RAG M #=2|3}(Steerable Reranker) IO Z2}0l
from typesafe_sdk import TypeSafeClient, Noul

def rerank_rag_chunks(query: str, retrieved_chunks: list[dict],

current_policy_version: str="v2"):
client = TypeSafeClient(model="jev-1.13.0")
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HE (Jev)ot HEHA|

oo
re
ol
S
ar
fa
1z

#1.SE HMIHZ S™H|XL|A HME criteriaZ HIQIE
questions = {}
foridx, chunk in enumerate(retrieved_chunks):
questions[f"chunk_{idx}"] = Noul(
instructions=f"Does this passage provide an officially supported,
valid resolution for the query: '{query}'?",
criteria={
"true": f"Authoritative documentation strictly adhering to API
Policy {current_policy_version}. Deprecated endpoints are rejected.",
"false": "Outdated v1 workarounds, unofficial forum hacks, or
tangentially related discussions."

}

#2 BESHNHIEHUAPISEE HE LI (T ms A Q)

#6470 E(Pool)2 E38ll 17 decisions/sec ZE 2 7.6%& DHo]| =41 21 B X| 2|

state_payload = {"chunks": [c["text"] for c in retrieved_chunks]}

response = client.system_one(state=state_payload,
questions=questions)

#3. HetEl HY oHE P(True) B 7|2 H352 EE Y ZHEY

scored_chunks =]

foridx, chunk in enumerate(retrieved_chunks):
relevance_prob = response.answers[f"chunk_{idx}"].noul

if relevance_prob >=0.60: # 0.60 0|2t {2HH 3= HEHAE T M Y
M ehef

chunk["rerank_score"] = relevance_prob
scored_chunks.append(chunk)

#2E UEkte Z8 2 42 Top-KoH 2[5 My LLMeZ W
[

scored_chunks.sort(key=lambda x: x["rerank_score"], reverse=True)
return scored_chunks[:5]
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DEQ FMoll= M| Sof 2ot BB JASLICL ZESE HAS U APIZE
Z HE HIotSts ol =% ms7t 20D X3 A4, 6470 E(Pool)2 17

decisions/sec £ LHO{ 7.6 TH0f| 4] 713 H{X| XME|tCH= HHO| O|{TL|

Ct.

Prompt Engineering 222 0| 1x2| 25 #IX|0I2 2 ZFHYSLICL Top-1

A7t AR 0 7R HEtst M7 1292 222HAM Top-1 eIt 54%2, 2.5
b O & ZOFM &LICH HIEOl M= Xt 7} t&LICH B3 37|17 AR Lt dy
DH2 H|E0| 7[3lg+MO R BIMOLL, Jevie THY THA AH|E QIO R 13|

#54 $0.00035 &2 H|&2 FXIYELICE
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HE (Jev)ot HEHA|

oo
re
ol
S
ar
fa
1z

3.3 2zt x| & Al A #Ql HE(Evidence Attribution &

Grounding Check)

T2 EME St E0 FO{E LLMO| O ZMCi 2 Eottts 282 i&LICh a2

RAG mo|Zafelof opx|af Aol = Yo E &

rE
°
>
iz
ro
A
]
i
=
Jor
ol
]
i
ol

(Post-generation Evidence Check)0| SL|Ct TEE|0] LLME2 SRt 24 A
EE Uit=0T At CHE 22 X|O{Li 7L (Hallucination), M3 El A0 81

= LHES DX O Hots Lo| ASLICE O] H2 AME{Z 20| = 9| X

Y23 AZst= Y2 72l (Attribution)Ol2t st 1, B0 27 EMofl 7|gksta

X Hm Atdl= Bespoke-MiniCheck % NimbleQ| 7ol #Z R x=lL|C},
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E Hm Atefl=s 27 ele 43 =& (Unsupported Claims)Q| &geiL|Ct,

AlCodeKing2| 00| ME ZiAF AE0l|A, =7 A3 Aup= "AHot HREE Qls oY
Ol MHE|X| %= (Permission denied)"0[2} 1 BtEtE| & LICEH T30 O{A[AH
E9ol x5 SHHAELE"IIYUO| HZHOE KNELJSLICH"ZI D {2 EOWHES

LICH Jeve O] 22 XIS MBS 519 43 FE0 93%2| L7 =HES Fost

mo|Z2tels FX| AL

M| 1 Al2fli= GraphRAGE| X| A AIE|E| ABILICE GraphRAGE MsHZl & 40|
o= 2M 23(HEE IHA)O|A X4 J2iZ(Knowledge Graph)& #&5H0]
ZMoj| M= AQILICEH XAl 2 Z &= AfZE- 7|2 JHYE 262 QE|E[2F T Ato|Q] 2t

=

AE HEYLZ Ye o H|O|E{0|H, "AE|E|-2HAH-AE|E|'2 O|R{ T &t TS

-

E

o

2|Z(Triples)Ol2t 2 gtL|CL O] IO Z2fQIOM E HIAEZRE] EE

AE|E|2F

AT A 20| RYSH=X| WEA H4 HBSHE ol JevIt 2| =72 ATHE L

otz 22 XIS7A| 2t Mz=2let, BHE WY, At

)

ot

, dAES OILIC| S ERZ F
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ogt
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HE (Jev)ot HEHA|

[XMICH AEIZ2L0] = RAG 12| A5 (RAG Reliability Stack)]

TE i

= AR AZ — [St0|EHE|E HM: HIE] + BM25] — 507
HAHI F=E

1. = [1. Jev X|A| HO{E &2/}
- SIX H| ZL|A "M (v2) 7| & 28 Noul H7}
-Top-1 MEE 21% — 54% 4& A&
-0.60 0|2t =O|= M3 52t 17|

2 — (HHE A 57 A0t HHIAE FQl)
[2. 42| MM LLM (Claude Opus / GPT-6 Astra)]
- DEF X0 B oh gl olg 1 ZhY

3. — [3. Jev Al A 2l AZF (Grounding Gate)]

- M EEHO| §I2 30| oo R E =012

- P(Grounded) >=0.85 — %|& AI2X $1H &
- P(Grounded) <0.85 — B H[7| S "M iZ" =

a2 SES AME YO O|HALICH ALRXH EE0| SO{QE HE HMa}
BM25E &7 M= 0| 22|= ZA40| 50742l Al HAS £ZBHLICH 1EHA0|A
Jev7h S HIZLIA B (v2)0ll £ESH=XI S Noul2 H7}5t0{ 20| 0.60 0ot

HIE M 7Ista, YHE &9l 570 YA A AEof DSLICH 2EA0M &4

2l

MM LLM(Claude Opus / GPT-6 Astra)0| At 0] EfHE $HMstn 21812 &y

SLICH 3THAIOIA Jevat 2t E HHO| }E H30f ofsl SIUHE =X ASEL

Ct XA E =8 P(Grounded)”t 0.85 0| 40| H EHHE 2| Z ALEX} SFHO| LHE
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LH22,0.85 D|2to| ™ EHES H|7[¢t 7 "FE GlZ"0|2t= M SH(ZW) 22 S0t

YLck

™, XEAICH Al Of O] ERL JHE A IS Z R0 M Jeve| 7| =

3

SEHQ ASKS2= A0 LIM = O AKX ELICE JevIt S0|=ERElE 27 2
E AT oM Tt Y, 3Y FLo| HHAE Q=i FYX 21, RAG IH0| X2t

E9of st A7t SHSt=
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1
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HME(Jev)ot A ERAY ASKS 2

Part 6. tA|E, F|of8 A HHEAA
oA
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HE(Jev)2t

Chapter 12.
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A 7, 2Xt aCHZ2 of

Ljo
%0
ol
K-

1.1 'X{2E oj|x|(Jagged Edges)'2| 7

|
30
e

IL|C} & 7[AetE 2

o
A

A

ot

H(Failure Modes)0| &

34

240
=12

Jjo

A sz

=
=

XY S &SHA Ao ASLICL of

L|C},

=
228

0{(Jagged Frontier)'2}

ol

TypeSafe Al2| JevZt O3 ZE

ERER

QE| I AE

=
=

=, ol

Ul

£ StLi| o]0

ChE 2t
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Azof =

i

ol

LICt. Jeve O 1t

F
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o| 2t

E32¢ $0.0429| H|E, 0%2| # =X E}

70~500ms2| &2 X[ A
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S

ol E FIYELICH =X ELY 0217t 0%2ts 22 30| 0|2
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(Reasoning Tokens)'S M4stHM STt ZXE ELICL B2t E0| HHE 22
MO 7t CHAE 2 M2ISh= WAIQILICE Jeve 22 MX| o0 2

Zotel =3t o

rr
or
=
o
5o
>
il
in]
I
H
o
=
ol
fjo
ne
rr
=
=
>+
Il
I'II'
g
2

U2 JNLUXL7F TypeSafe Al2| "2t2f 0%(Zero Hallucination)"2t= 271& B
Jev7t 2t 6HX| ob= ZRO|2t 23 EtL|Ct TypeSafe Al2] 34! FAQSH AX|

LI012 7t0|E= O] 22| S22 M5 BEYLICH 0% &H2fol2t "E3 HAI0| AFEo

-~

MOAEl AF|OHE SHOLEALE 2R E JSON EXAES MMSHE T8 QBT £31¥O
2 87ts(Impossible by construction)stth= SE0| X[, MEHX] SOl A ZH2E &

=8 NE2& HEH 20| k= 2|0|7t ofL| Tt 2t= AYULICH 40| SHE=Chs

— =

0!

EET} LIG0| SH=Che B2 A2 CHELICL Jevis M7 (Billing) 2431 EIS 7
&(Technical) X[ BMZ Z2 2LHHAM 90%7t HE SMEE BojE 4 USL|
Ct. ojmf E3 9| EfU2 A7|Otof| Mets| So{HCLZE WA2 SHIED LHE2 &

Ef(Schema-valid Falsehood)O| Ot Z 11 §l0| g=tElL|C,

TypeSafe Al= 22 HEE Z4& Ag 5 'MIEL|A HO|X|[(Model
Jaggedness: jev-1.13)'E 2|20l 705t JAELICE 48 AL Z M= ol el

LYULICEH X MH|AS HAISHE 2T EL) 0] OFF[HET} JevE A|AH] Al =0f



[TypeSafe Al 34 EA{7} -3t Jev 1.132] ot At (Jagged Edges)]

HS e

H= Jev 1.13 Jaggedness Taxonomy

1. EXt ach 29| s M Mk (Literal Reading Bias)
2. Abs A IS M7 F 2 (Arithmetic &

Counting Failure)

3. S A|ZHe| HIAE F| 7 8 &M H|1W @7 (Dates as
Plain Text)

4, CHetA| 22 (Multi-hop) & 2 M (Indirection) 2%

5. AEf LY 223t 10| = S 710]| (2 M5 X3t (Context

Bloat & Noise)

6. ™ "HIAE 5l 2| S F|ofd (Adversarial Text &
Steering)

7. AHE XA E(Instructions)at M5 7= (Criteria)2l &=

8 T 2HM B (Structural Invariants: & 2
X))

9. At HA EIAE gl AC MY 27 (No String
Generation)
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1.2 Zg 1~3: EXt aCH 22| 3| M, &bz AL F, M FE 27

1) 2e 1: 2X 29| 3l M M (Literal Reading Bias)

Jeve AF2XHIE £0 2 oot Hi(Intent)Lt 2 F|0f| £2 HAAE X261X|

&2
o>

LICE RIAISO) AHIZ 31 2% Irh2 EEiLich 34 249 EHORE "ahy

ret

HE0 B, o=t A Eo| BtX| g=CHAnswers the question you wrote,

not the one you meant)"= ZL|Ct, HE LLM2 ZEXEJ} Lt BSEALE

-

ME0| O|=5di = thote| 23 HIE O 2 AEXIS| o= 5 HAH XHHES 2ot

fjo
—

=2 SLICH JeveE HIAE ER0| E31E HQE OA|E ZRO0[0A H

0z
o]

f

rir
e

Of, 28 Hod, 0| =S MHH =0t sl MetL|ct.

i

>
40

~
Al

re

& XA 20 "2 Z5ALE S 2o QU7 ME F 7HK| ZAUS SHHH|

HEM7LEULICH 22 'SRSHX|T 7|$H2 Y St EOI'9t 'AFASHX| 2

HJ-I[I

Y 2= XMe|sliof sh= 22" ALO|of|l M 7| EE EA| Zotl HES HRELICh BH

A 2B 2of: JHEXH= R-O| X ol o =& oM mefsl & Zd0|2t1 7| T Af

= ¢t ELICL @ES AESICH "LHTE AFY Q| =Y EH HI"E LAHsHH, D i8S 2
HF2 X|A|2(instructions) 2t M5 7| & (criteria)oll E@AIX QI RO Z X 0{OF BfL|
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fLCY.

=]
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f&LICHOne question, one judgment).

ol M2 BXIX| =5 EA

—

C

(o]
FF|2kM (Arithmetic & Counting Failure)

A
()

A

ZUE otLtat
X

A
e

FCt
gl

—

k

it
A
(]

=

k

A
(]

= StLoll=
2:

I

|
=
e
[=)
=

=

BAt 2ot A= MEX| 2 E
A
=

Ct.
2)

%0
wjr

J1
>

A4t7](Calculator) 7t

—

[

L|Ct. Jev

b

S|
=

&l(Counting)g $+HsIX| &

o
=

H+E M= 7t
OtEiL|Ct. LY

4

$120Q1712"2t

2

AHAF
=S

O{&fLICt. RGB 16%!

—

=

£Z2 2xt20| 10f H|sH 2|

p|
=

X7t A

=
A

I

=

LICE ag{Lt X7t ehet

C (#FF0000)Lt

Of

| 2O{ELICH

10
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SLICL ZEJL S 5S SHLIA £3|5HHA Jevol|H = sl e &H=0| CHAMQIX] OfLIX|
(is_target_item)Zt 2&LICEH O M= EE REO0| NoulZE, E/HA EH|0fl CHaH

HY HES SHF= ZEYULILL Hoz P E 2E Hdth= L2 IHo| M2l sum

# 28 2 ol 7128 KIS Jevel oM B Halsh T
L THEA: Jevol2) IAE HHS HX|D 20| % elol" 27| (QE w)
#E2 IS DEJH HAES B2 6L Jevis BB 43, Frls DT}
io

e

defect_count =sum(
1foritemin log_items
if client.system_one(
state={"log": item},
questions={"is_defect": Noul(instructions="Does this line indicate a
defect?")}
).answers["is_defect"].noul >=0.80

H>

3) B 3. M- A Zte| HIAE FZF % &A] HlW @F (Dates as Plain Text)
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HE (Jev)ot HEHA|

ogt
re
OH
Rl
or
H
e

JevE 2026-09-15, Friday, next month 22 &M EXE S A2t = Q{of| 2= M
2 &0l 2t(Ordered Quantities)O|L} EFUARI I Z O|sSHX| REILICE 552 &0

t

[l
Ll
£
rir
ra

= =Bt HlAE EZ(Opaque Text) 22 F|ZELIC

>

ASA ol "FOY(2026-08-10) 2 FE 302 O|Liof| =S RE/=71"2=E

ZOILE"AFA ATH AR BELEHA LO{it=71?"2ts US 2| BES 2RH, Jev

rr

HAEQ| ZRS0| ZOtLt HIR B[O 2| =2 AlZhol| 2t X| B Xl 2ut3 gL

!
i

. HEN=(2026)2 2 Z HWIH0IM 04 = 3120| XLt 8o HES| HHESHOF 3t

rr

ehE 20 tidh Jev= 52 =E 80~92%E FHAUSLICE.

-

|ARE O] et 7|2 AlLh2 Alo| 22 20| Of LI, A| A2 mo| M

o

datetime 2}0|E2{2|2 FE L1t QEY At0|2] Yot Lt X10|(delta.days)E

HX A MELICE OCS0lE £ 7HK| G-O0| AELICE StLt= "2t 31 (HHM

.|.

SHE 30 A)"0l2Hs 2E APAS HE| HAEO| 2XIHE YOI Fi WHY

i

Ct. &Eli(state)2t Jevst BHEHe O 1= 13 C|O|HE ZRLICH LHE StLts 2

TG 302 S 2! 1S TN AR M2[stn, Abw7t of 0| & EtEetR] HESt

rr

1.3 28 4~6: CEDY 22 28, 2R3 00|X IAE, HojE FY
Flopa

4) 2% 4: CHEHA| 22 (Multi-hop) & ZHE M (Indirection) 2%
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Jev= MZto| ZZHCHAIS HIAEZ M| ob= "A|AH 1" DHQAL|CH AAH 12 7
2Hol| w2k HEALR O 2 Bh8 5= Theh BrAlg 2| ZiL|Ch O of2] ThA|o] =2
2|2 HM0f St S8 =2 (Multi-step / Multi-hop Reasoning)O|Lt, 0{TH &4

ol £ M8 2= ™A (Indirection) Z 20 ¥ FgtL|Ct.

Hol7p"et= HE20| Bt A 2|A] R3|AL O 2RJAL = =L, O 7749
ZM - K2l 2 w2t7tofF LICh o[- Al X AS of2] H L5 0{0F Stz 2Hei o
ME ot St 546| "o EL|CH Rt =2 X032 (DiagnosisArena-
MCQ)0IM = CHE =2 LLMO| 82.4%E 7I§ 11 Jevis 59.8%01 IR &LICt of

2 Sd2 AEH FESHs ZU| M A 7F =2f e ALICH

AIABIR 2r0f: ZFE ! Cheb| W2 e TBtict BE2o| Aefol of= BES tfyo

Hu
Ot
rr
A
il
ia}
P

|t (Name the part of state), ot Hof| Eigh £+ U= HU F A
2O 2dl(Decomposition)ZLICt SE&Ql =2 M E I 4 gl= S92
Jev7t T2 0| OFELICL FE2 EZS MY 4 Y= 49| Z2E|0] LLM(GPT-6

Astra, Claude Opus)oi| 2I2!sHOf grL|Ct.

5) 2 5: HEl L 22 0| = SItof E 45 X5} (Large, Noisy State)

Jev= QHEE 2T 64,000 E3(£7] 32k)2| HAHAES X|RISL(Ct d2{Lt ZA|

g2 = ALt sl M 2A 0= SCh= 2 OFELICh. e BIAE Qtof| ZHEhat

1A
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.I

md

CH2 0| MEi= | & HIH[A[0] M bf, FH,
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H|O| X| A

Ak 21l
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0
SEES

of ZL|ct. of =
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223 s Ao SHE A ET}

RO

=

ol

or

=
10

(Distractor) 22 =23

E X7t RN =2

I.

k=1
=L

o2t 20| Lhz2

Ct.

L|Ct.

S e UjoF &

I

b1 Eofl Yo E & o w2t

M M E A0 A EHEho|

Ol ZLICt COIE{Hf|O| ALt 2

do| ot

il

H|
=

Sanity?| GROQ Z2

2 74

O Z M2l JSON ZHH| =2 AEY

e
o
—

<

Z9l 32 #|2FM (Adversarial Text & Steering)
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HE(Jev)ot SEHAIYE AZX5 2L

TypeSafe Al2] SAI ZA 2t RLCD &Z 2 HIIMTtHAIS oflH| 7H24| 7HE &=
ol == A2 2H A2t 28 HHE SAlof oot Al JLICE RLCDE Jeve| =
E HEu #HE org wAo2 HYE MHZ 2ot ZAetetE(Reinforcement

Learning for Calibrated Decisions)2| 2fo{2IL|Ct. 22 124 x| E|ZU0]| CHaH

is_urgent (O] HIAIX|7} ZIZEILI7F?): P=0.72
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Off ZEQ| ARER2 AHMHEE SYU BY F ULz RE 2= LR 0o

SIHES AOIX|OH 21 MA KUY SHELS 1.001M B FHs SHHE oYL
Ct
# AlS @ whx| TE; Chaks Alo| 9 AE ofFe 2

#[LHE I JevOl| 2™ BES 25
questions = {

"is_spam": Noul(instructions="Is this email spam?"),

"is_not_spam": Noul(instructions="Is this email legitimate?") # 0|
1.197+ & 21"l
}

of

Lot
i
o)
i
o

B '6'I-]

[=]

Mo

# [SHIE AX[L[{0{ THE: Chter Mol © AETL &5 Z2|E X[HiE]
questions = {
"is_spam": Noul(
instructions="This message is an unsolicited commercial spam
email",
criteria={"true": "Marketing, phishing, spam", "false": "Legitimate
correspondence"}
)
}

response = client.system_one(state={"email": email_text},
questions=questions)

FETt ot RHEME 100% 2HA|
p_spam =response.answers["is_spam"].noul
p_legitimate =1.0 - p_spam # ZETJ} A|ASIEE p_spam + p_legitimate ==

1.000 2771 42
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is_item_damaged_by_user: 17§ at& m£017+7 (Noul)

is_reason_eligible: 22 A7t Mo £&5H=71? (Noul)

AL 7|dto| ZMEHX ZB (Deterministic Enforcement): 2t 229 HH &l &t

=
=
S Ot H|ZL|A FEO 2 AYSh= Y2 THo|M IEDH HBLITE 07| M= 7

Off == M HE2| 2AES Ot XS 52, Ats HE, AE HE 7t24| itz 2

o= ol LIct.

# 2™ 2H sHd(Deterministic Aggregation) 718 i Al

ans = response.answers
p_valid_time = ans["is_within_return_policy"].noul
p_user_fault = ans["is_item_damaged_by_user"].noul
p_valid_reason = ans["is_reason_eligible"].noul

# H| =LA HHM: 7|5t LJ(>=0.8) AND AtF M e (>=0.7) AND 1174 TtA! ot
(p_fault<=0.2)
if (p_valid_time >=0.80) and (p_valid_reason >=0.70) and (p_user_fault
<=0.20):

final_decision="AUTO_REFUND_APPROVED"
elif (p_valid_time < 0.50) or (p_user_fault >= 0.80):

final_decision ="AUTO_REFUND_REJECTED"
else:

final_decision ="ESCALATE_TO_HUMAN_AUDITOR"
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#d= 2 X7 8 M2 22|0[F oAl

H>

def validate_response_consistency(answers):
conflicts =]

dept = answers["target_department"].choice
frustration = answers["frustration_level"].score
is_urgent = answers["is_urgent"].noul
is_system_down = answers["is_critical_outage"].noul

#2a & 1 A|AR MH ZO0(>=0.9)21d| 2127t FEE $3(<=0.2)
ifis_system_down >=0.90 and is_urgent <= 0.20:
conflicts.append("Critical outage flagged but urgency is near zero.")

#2258 [ 2 DM EWETHER3H0.1 0[5 QU HA 23 /0| 2 HEF Noulo|
0.95 0|4
if frustration <= 0.5 and answers["is_churn_threat"].noul >=0.90:
conflicts.append("Calm sentiment contradicts extreme churn
threat.")

# M3l B20|H 7tS: B UM A XtE X2| Z2 AT S Izt AE RE A2
if conflicts:
logger.warn(f"Circuit Breaker Triggered: Inconsistency detected:
{conflicts}")
return {
"action": "HALT_AND_ESCALATE",
"reason": "Internal model contradiction detected",
"details": conflicts

return {"action": "PROCEED"}
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QEAA HAM 2H (Open System One Model
Ecosystem)

ME 22 QA AlE (Dedicated Small Encoders:
300M~400M)

- Laya (Convai Innovations):
ModernBERT/mmBERT, 100+ C}=20{, T4 33ms
-Von (wfzyx): ModernBERT-395M, OptionMarker,
CPU 0.34s p50

QELLM = Y 8= 2 Al (Adapted LLMs with
Decision Heads)

- Kev (Jared Palmer): Qwen3.5 (0.8B/4B/9B) +
LoRA + Pointer Head

- Nimble (Bespoke Labs): Qwen3.5-9B + CHEX o
O|E{ F2[0]d (LoRA)

- NanoJev (TianyuCodings): Qwen3-0.6B + 8& =
H Al oHIM &=

HIstE 23 27 #= A|E (Training-free Direct
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of ZZ Ab# TR0l A NanoJevis 1.40% 2Hof 122 7912 OhALICH F3tx]

(o)
4

I

2 Qwenit H= Jevie AZHO] ZoHE mi7hX| 19%S A0 HIYSLICE

50X 50 0|2 && A0 M= NanoJeve 22539 A|E2 £E3E AQUELICE Jev

E
[= |

Hu
=
o
[}
2
x
0
c

=2,7383%]7t ZH 22 Z NanoJevZt 108 O|A M2 Al

Ct.

1.4 H|gts XH TS A E: Semlf

Semlf (TheoLeeCJ, T+ OpenJev)

Semlf= ORI RHO|Lt 7t ot S SHA| QA& LICE O|0| 220 Z1 A E LLM

O] #EdH= YA S ATEL O XM HiF= Z2HMEQL|CH

Semlfe] 222 "Ho| Y= RTX 30900 M 2S&|= AMHE] ZZHE2(Semantic

ifs from open models, on a 3090 at home)"®LICt. S&t Y2|= ChH2 1t 2L

I'I'I

k. PIX Qwen3.5-4B 22 OF DHo| el U2, MEXS H2 TEDES ¢

HeLth 282 0] 7o RHO| HH 2YE ES

I'-'T'-

flZ S0 L= L2Y Y
Of O|0{EL|Ct. Semlf= Of 2HE S TIASHA| RELICH M SIEE MK ES(A,

B, C == Yes, No) 21%|9] £3 2l(Logits)2 HIZ2|0A =X THLH D, of7|of &
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TEMA(Softmax)E HETILICH ATEWAL of2 H4E 20| 10| L= SHER

N5 XK= 3740 YELICE Semif= RLCD EHE M| +HSHX| UUASLICE.
JH|= RTX 3090 GPU %t CHOllA &IE 217HE XM2[sh= ol 1.02x7t RIS LICE
Z2 ZE0| JSON E2XIE S Mot S = 533271 2B =E M2 £ 7t
SHYf Of & ratxl ZdIL|Ct TypeSafe 371 HWIHlTF LX|5H= 10270 28 01| A
Semlf= 22 YX|2 0.8458 7|24l Jeve| 0.8830f 2N ELICL 2R IATIEE

Ol= EXL3 &

g}
tot
iy
1
ol
rot
N
~
o)
=
T
1}
iy
il
3g
o
rr
od
ot

1
A}
o
©
U1
3
E
;I'IJ
o>

1.5 60 2EAA Clote] ChxlR Hlw BME

N EZHEZS W= OF7 =X, oi2t0|8 371, Lh=0f X3, B HEHY 8! 5t

2 EF 5 Mgl &Y, 20| A0 o YR o = H|WSHH LHgat ZE LTt

i = B | 9
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Rl
or
H
e

HE (Jev)ot HEHA|

= e

24 Laya

i = o7 [Ell K ModernBERT / mmBERT (st Q13 H)
nj2tole 37| 322M ~ 421M

Ch=of X[ 100+ Ct=0{ (M2 mmBERT)

HiZE HELJA A SIE T4 GPU (33ms), CPU, Apple MLX

=2 EF gl My W HIAZQE 2t2F LIE, nIE =20 A2 270
= ESES
2to|MA Apache-2.0
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re
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]

HE (Jev)ot HEHA|

g

M=

TERVEIETY

of2tole 37|

Ch=0f X3

or

e

Von

ModernBERT (& 212 0)
395M

glof ML (C+=20f DX )

CPU (0.34s p50), CUDA, ROCm

OptionMarker 7|8t XAz =2 A2t 0.80 A|O|E LY

S

Apache-2.0
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re
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S
ar
fa
1z

HE (Jev)ot HEHA|

wE LS

ool Kev

HHE O}F|Ell A Qwen3.5/3.8 + LoRA + Pointer Head
o2to|g 37| 0.8B,4B, 9B

CH=0{ XA #E F4 (CH=0] 7t5)

HHZE E}QI Bl 8= CUDA, Apple Silicon (32GB Mac)

2o

=2 EY 9wy TypeSafe /vl/systemone 72 100% =2, SDK E&
= Q1 CHA|ZH

2to|MA Apache-2.0
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HE (Jev)ot HEHA|

oo
re
ol
S
ar
fa
1z

= e

g Nimble

= o7 | Bl A Qwen3.5-9B + LoRA
mt2tolE 37| 9B

Ch=of X2 B Ea

HiZE HELR A SIE NVIDIA GPU (BF16), Mac Metal

2lof

FREIUHE  ChEE ololE 2ol B BlAIm B JHE K Y o)
zel

2ol A LR
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HE(Jev)2t ZHEHA|

ogt
re
]
]

g

M=

TERVEIETY

ot2t0|E{ 37|

Ch=0f X3

or

e

e

NanoJev

Qwen3-0.6B + Al O{HIM 5| =
0.6B

HE E5 (F0/53201)

%=3E GPU, 2L|HtO|A Of|X]

2~25570 SN FEZ HE 2|, 2EEA 5

H|of

MIT
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HE (Jev)ot HEHA|

oo
re
ol
S
ar
fa
1z

72 e

ol Semlf

i = o7 [Ell K Qlojo| 2E | LM (Qwen3.5-4B 5)

oj2to|E 37| S 54 (4B~27B)

CH=ol x| & e | MO E&

HiE ELR S st= e Alo]Y GPU (RTX 3090), CPU

2llof

Fe EY g &4 MF(Zero-training), CHS E2 2R AH ADEWH
=t AHs

2to|d A MIT

2. 2 LLM 23 = H I=(Logit Extraction) 3
2D 0] A ALY M HE2F

2.1 23 ZH = (Logit Extraction)2| £33 . 28t H|7{L|E

7|2 8Y ME DHE MSEE ME SHEAIF|X| 9t0t= EILICH AMLHOIIA] OfO] Af
41 Q1 2 E LLM(Qwen, Llama, Mistral )2 2HIZ A|AE 1 Z2H AZTIOZ Hf
Y& 3+ A:=dl, olE 7tsstA ot= M /27 'EXN HE ME(Logit

Extraction)'&L|C}.
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0i2

(Vocabulary, 9 32,000~150,00074 E2) FA|0f Cisi ME ojZL|CE o] 4
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Ol 2Xl #lE{ z €RA(V)0| O, O]

oo
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=

Flofl 2K .t

FOE RN 1280M HELICH HA 2" 2 ot
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70
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ol
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=18

2t Ltfa, Otx|

ol MEix[of sist= E22 2Rt &
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EHE 2t
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TE i
1. OIEOE M.
T8 [El(State) HIAE] + [REZ(Question) & 7|F]
+""HE S MESIYAR (A: 8=, B: 7|&X[J, C: i) "
2. Bt ~4ksk 1A (Single Forward Pass):

- A o3| AP 23 HIE| AHE: 7z € RV

3 FH EZ MEM 2% £210]4 (Logit Slicing):
EtZ EZID FZid('A"),id('B"), id('C")
ZEl0|MEl 22Xz Az B,z C
4, =2t =H(Permutation) Hek M| &l 2 AF|Ya

(Temperature Scaling):
SIX |7 - B X[ L ME4X] 2| K] 2| (A/B/C -> B/C/A
->C/A/B)

ATDEMA XM THE A

O EOY
=54

P(Option_i)=exp(z_i/T)/Z_j exp(z_J: /T)

O A2 SSHEOZ M| 7HX| O|HE MSELIC
A, =8 EZ S 2H|SHX| §810 KV IHAIZ7L SO{LEX| giELICH RIAEE ot 2Rt

MHSHR| pfe8= £3 E3 AL H|E0| 00] ELICH KV IHAl= Z=O0| 24A At

ot LHES ChAl X210 H| 22| ofl MEsl F= S2helol, 48d F20|M= Mdol 2

O1ZI42 0| HAIZH o] tiB 2|7t BESHZILICH 25 TS WAlo| M 0| $Alo|

HI|X| ebE LTt
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o, H2| &
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=
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Ki
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L} 5HY O

Klo

Ct.
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Tor
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FA

100

A (27[01 0] MHX| AL F ol =[] g2 2RE0|
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.
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o
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= HiR|IELIC.
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ol
|
oF
ol
=
11

]
Joil

T2 glo| =

LLMS| ZXE o2

LH

o

—

off sl MEX|off

t

u]
=

Opx|

3

N
(=]

F(Option Ordering / Positional Bias)& LICt. LLM

Ol M A L2 MEIX|('A)LE 7F

spglo| ZEnE

t

1) 9IX| ™Z¥(Positional Bias) =5: &% =& (Cyclic Permutation)

Ch LLM2| 7tS =X

Ct.
21

(o]
=

L|Ct. inovex GmbHS| ZHO| M= MEYX| Q| L}

Ol A
Me

FE FYol

ojn

=
=

or
ol
HH

o

A1

L

AMetHpPQlE o 2150 0.10 014

A
=
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o WS 2% 2% WRSALICL LIR00| A (2026) X AnyJev OF K| 7}

FE HEXIKONY o] MEHX|S 7| =M E ot M S2 &

EIE KIS BHELICH O IEDESS SA) X235 2t MEX|7l e BES
At HRELICH 22 MX|7 DS K20l 3 HA 0|2 £|X|0f T2 HEo|

T 22 o S| Atghe| HIHE gl et&dt= RLHFLE FE (O]

E{2 %7} sf&ydts SFT(XIE DIMZE)E Hl @

rlH
—
=
=
rlo
1y
r
A
ro
i
0°e
fot
gl
B

oS HYL|Ch 2= R0 M MEX] Ato]2] 2K AXtt X[LEX|AH| HO{H™ A0 M

<

ARz FHY 2E0| 60%2 H4HME ATEMAS MISHH 99%2t= HRE

SE e 2 AHALZULICE Guo et al.(2017)2 EAIN HE 1}t 7|0t 22
A4 (Nokia Applied Research)2| AnyJev 7|0 mz}, &zt i 2 A HE]| 20|
2= (Temperature) T>02H= A g SIHLHE =6 &HE2| 37|E CHA| =™ BL

Ch. ot M2 24 2ZHE T2 Lh= Ot AT EUAS HEoHih= IYLICE T7H]

p_i=eMNz_i/T)/Z_(F)MK) eMz_j/ T)
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gt T AtLholl L= 200~500712] AS H|o|E{All(Validation Set) 22 &L

Ct. 20| YEo| & =E0| X=+5 AHX|= 22l 32 23 2= (Negative Log-

HJIIlI
b
St
rr
_|
i
o
=
%
£
fu}

Likelihood)E %|A3t6tALY, 7| 27 2XHECE)

2.3 HE{ZEI0| = AfL 2Z[0|A MY 2= (3T TE)
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HE (Jev)ot 22

RSeS|

T

HI

STAGE 1

STAGE 2

STAGE 3

o
or

e

gflojx 27 20]0] 3EA = 2EH]

LHg

M= E2f|o]'d 23 T= (Zero-training Logit
Extraction)

- AL} 2 £21 vLLM / Ollama A =EEIE0f| AnyJev
/ Semlf ({4 Zgt

- &8 &% (Cyclic Permutation) ¥ 80 F |X| H& =
2t HIA
-DRE SIS HE 0 R T T2 E M Hj I 5! FHEE

271 HMxj
(29 21 1,000~2,0002 =)

SAH 23 3 A 0|8 2[X 3} (Calibration & Gating
Tuning)

- ool FE 2ol A W MR EH(Reliability
Diagram) =&

-HH 2 TOEE SSHECE<0.10 &4

-H|ZL|A 9/ H| 0] [HE 3THA| U A|IZH(RES /2l /AL
ZHE)M =H

EoQl E3t Mg 2H 2 F& (Dedicated Decision
Serving)

- XAXX|H 27 (612 50ms): Laya / Von AL THRIE
DU =2 MY

- 28 X[Al/D4 2P @3 10BZ B2 (Qwen 9B)f| CH
ZXRLCD BF

- MIG(Multi-Instance GPU) ItE| MY 7|gt 0™ &% Hif
X
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STAGE 12 35 2lo

HU
4
o
I
Mt
of
rir
rm
X

LICH A RHS SHESHALE o E
QI &LICH ALY Qlz2tof o|O] BHEEl yLLM E= TGI(Text Generation
Inference) 22| AE A £ 22 S M(logprobs)2 HH ElLICt vLLMZt TGIE
LLME MHOIM MU= o M= AT EQOLICE of7]0f| Semlf EE= AnyJev
HHE 20 &8 &8 BHSHE M 8311, 7| & 2tRE e 7tE|Yof ut2 ASsH T

CHO|O|E{Qt 205 £7ISH7| A|ZHgtL|CT,

STAGE 2= =H|QIofl &tA| 2HES EH-StD A0|E 7| &S Fot= THAlULITH =F

ro

M EF 230 =l HEIS| 5 MM HH 22 S EYLIth ol 239

=2 '5002,000'22 M AI=|0 AELICH O A HEO| &l E HIO[EE =&

Mof2ta gfLICH SEMS HIZOZ Al HE 2|H 2 TE 7ol AES BYELI
Ct. O[O{M "t A| 24 H|"S 2ol 3THA| M2 A|0|E YAzt S eHE Lt

o

o€ ST 0.85 0| 40| X}= 5¢!,'0.600.85'0|H 21, 0.60 O|ZHO|H ALZH HE

L|ct. chek 23 22 '5002,0002 "2k 2kl 7121'0.600.85'= B7|7t 2E26H &

STAGE 32 HE Z2H ZH= MUS 2|Hotst= HHA0|H, AR 2 Z=210] I}

o 2= SEO| o HatoF stn 20| B2 E2mL|ct. the B2 2tR-0|Lt

HAIZH LA AB0| of7|0f| £etL|Ch 0] 22 ModernBERT 7[8t9| Layalt Vong
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ALl =0 Q1 GIO|E{ 2 Il J &8 T4/L4 GPU ot i EE= XM S CPU QA A0

BiESLICH REY 10~30ms2| 88 £ = X M 219 RS XM2|FfLIC

CHE el MENX|Tt oL ST et 2 S THTHSHOF 5= R YULICH HE T oY
ZLE 5071 0| A<| 2t El0] 0 7|0f| £ELICE 0] 22 Qwen3.5-9B 7|Hte| Nimble
O|Lt Kev 20l AlLH HIO|E{2 RLCD SFE M &l tZLBrL|C. AH|C|OF MIG
(Multi-Instance GPU)= GPU $HCHE O3] Jle| SRIE HEOE LS00 M= 7|
=QILIC} 0] 7|&E H100/A1002| 1/7 ££(10GB)E ZX MEO= LI+0{ 1H

A-I I6'|-|__| |:|-

2.4 /[vl/systemone H3IX| o}7|ElX{2} TCO ZH|d H|12

7198 AT EL0] OF7|E X0 St #A! Jt20 stits HIE 44 (Vendor
Lock-in)0ilA Bl0{Lt= ZULICH HIE S4582 £ 2|Ate| MZ0 R0 CHE XS

S 2 HHY| 0{2 ¥ Kl= JEHE ZRLICE

Laya, Kev, Von, Rizzo Flow & 8538t @EAA OoL2 B = TypeSafe Al2| S 4
HTTP At2Ql POST /vl/systemone 2t0|0{ ZEEZS HIO|E EFR|7HX| X|5te
E dAEJAELCE T2 7| H2 OHEEZ|AHO| M H|ZEL|A 22| AEE o EX HE
2 HRI USLICL 28 S F7H0l|M 2ot HESH= API 0| E¥I0](Kong, Envoy,

LiteLLM §)2| ZEA| 4 HF0HHHRH 2|2 SaaS(Jev)2t At 20| A AT

(Laya/Kev) AtO|E RIREA Hete 4= ASLICE
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Of2f =& O] Mats 20 F= O AYLICH R K2|E RE2 2| SaaSE =&

i

ghujel dEo|, O of2li= ALl MY S2{AHE Meter uje] ™ L|CH 2210]
HEE 0HE M| base_urlzt api_key?t E2tX|H, OHX|8f Eo| S & I == O EY
LICt base_url 2 F=A7t X|?1X "[suspicious link removed]"20t o} &

LIC}. O] Zt2|ofl M2 E S At AH F2A= 2elo] HREfL(Ct

# AtLh Z2tol8l 27 AT A E oAl (TypeSafe 4! SDK 2t = 2t)
from typesafe_sdk import TypeSafeClient

#QH SaaSE ==& ulf:
# client = TypeSafeClient(api_key="ts_live_...")

# AtL 2o3|0|A Kev/Laya A S AHZE Metd ol (ZE 28 0%):
client = TypeSafeClient(
base_url="[suspicious link removed]",
api_key="internal_bearer_token"

)

response = client.system_one(state=transaction_data,

questions=compliance_questions)

OfX|2t &2 742 ClOolE (transaction_data)E MEZ, #E =4 HE2
(compliance_questions)2 222 HAH A|AH 1 2HE QEYLICE & A

0| 2|2 SaaSO|E At ATIO|= O] 22 HIH|X| 5 LIL.

ELRHIZ(TCO) 2HEM2| ZHlE HIw
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21002t 719] ERfjmE Halst= 7| AIA-E 7|20 2 TCOE AlMotH, @ EA
A 2ny|o|A ghAlo| H |7} SES38tA| LIEFEL|CE
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Il
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rr
do
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TH2'L4 & 2F$200300, = I 7| cHA ™ T4/V100 AMH ZHEHE 1t '1200'2
HAIE|Of JE, & X 25 H7|7t 2H&o] Hetst Hel= &elo] 2agtL|ot,
AHE L 2H o] FHOZ 8 30~400H & Mof|AM EfE S 44 H|st glo|

CIOIHE 2 F 2 LHELHX] g0 ALHOIA B A& X2|" 4 QAELIC

HelotH, 22 3 QEAA AAH ] B- HERAH7L X2 H2 A2 RELA TGO

JevE 2ol O OX[= 0| Ot LICE. Of HEA = 7| 10| Ci|O|Ef 3 at K| =4
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HE(Jev)ot HEHAY QUSKS 2L

Chapter 15. Z&: X| 52| 2|2}
Al A|AElo] Oz}
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1. HAEE HojM HE|D L Aej BEt Do) Bt
Ths 4

&+ HAE. JSON HEl(State)2| 22| otAet H| Y HE|RE

P |
S

Jev(jev-1.13.0)= 20264 9 TypeSafe AI7t ZIHst DA QIL|Ct A

re
re
p

LM
S B2 E0j2H X2 2K T2 912 St 0lof 20f BHELICH 0| HFE £

2 44 2m2D BLICE Jevi 0l TS HAIX| QLICH Y40l HofxIx| o2
S AELL JSONOR H2|3H SI| A%, 5 Al (State) S 21210} 70~500ms 20

HONEl BAI0| 28 243 LHEALIC 0| M2 0| WAIS 7| E M4 DU AYs|

Ct2k XIS 29l Jevoll= 2ot XM 2f0| AELICE Of Hoj| M= =1 Xxel HEts

[ [

m3
rir
H
e

12 A|AH! 1(System One) 28 ZHO0|2tD E2=0|, #HQ| 1M|CH AlA

x
(=]

I-[]

W2 ZA 7| M0 M3l f2 "2 MAE SR, JSON HH), HA

i
—
iy

Im
==

ot

K

ne
ﬂIIO

83tH, O|0|X|, 2L|2, H|L| 2= OFE| = X[ #ISHA| g4 =CH(Text

input only. Images, audio, and video are not supported yet)"= Z4 2tof|

UAFLICH.

T 7|l YT XtSeh A|A-OLE AA2 XHAS A}

rr

X5 oo HET}

SO BiLHE HIO[E = B AERHO| OFE LT, BIAE O[0fX], 22|, F&XE o

)
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2] ZFQ HEI M A= 2FS ZE|ZE 2Fo|2t FLCh o] 2F2 3 A Al

KW= AZE GUI2 28 31 (Screen & UN)QIL|CE AFZHO| 8}E HHE iR E AT
EQo7t HAISHE 7|HE RPA, 8l 2t =&, 2|10 QISX| SOl HAIE HE

C

m
i
1
it}

_—

rr
o

FE FZ(Computer Use) 20l A Of|0|HET} s Ad8H{OF 5H=

=
e

[l
==

0z
ro
et

Helg

[

A EJ}OHELICH & HO]X|2] 7=l DOMO| A A|ZtS

2
e A 2T, WA 0| AFSHK| 242 PDF EH, AME HAF

y =

IJ

st

rg

r|r

o
=

Eet A2 =0 o] T cHa LIct.

=
2= S, 28 dH 24, 2zt QoM A7 (Fraud) =Lt 4o 2R HEE

Hir
AL
o
1)
Ho
_o'_l.
rir
-1
[~
R
o
nz
10
=
ol
=
_?_
il
i}

El_
of
rIr
JT
=2
>

N
o
inl
rir
FIH
2
A

M= 22| 2Z1 A4 H0f(Robotics & Real-time Vision)IL|Ct, XFEF3H Xt

3, C2 U3 A0l B A58 22 T, HICI HY HO|HELS Bz S4~4u
Alelol BlC|2 AERD HO|XE ¥ B2+2 FsH= 2HOICHLIDAR) M4l
O[EZ MAIZIOR H25tEIA ZHt2 S Metefof ghLich,
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2| HE F0 JAELICE o] 7| XQl xet= HWILE grEL|CH E HElRK Xt
S3t0|M = DOM E2|et B2 E2|(Accessibility Tree) & HIAE Z 2 &350
Jevol| dELICHL F2H ER| = H ESI| Z2 EX R HE S+ UCE otH

Q45 Halsh 7Z0| 7, HPshs 0]z XS 8 52 0/0j7 YAEZ B Kl

wE L

AE (A E X GUI 2HH]

| Het (E ASZE QH|=: DOM It / HIAE tHSt ~uH
ms £ R)

== [ZE2lE HIAE/JSON HEH] — [Jev A| AR 1 THE

(70~200ms)] — [22! CHAH 2H]

HI
N

[XIZ}E| SAE/JSON AeH] > ZBh: CSS AER,
AR B3 TEALY, A 24T HE A
(Steve / [2M A2 23 AT|E] M%: 28 2tox

HAE 43E& 11~33% =)
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HE (Jev)ot HEHA|

ogt
re
OH
Rl
or
H
e

oM EX Jeve| BTt XEM| = 70~200msofl 2LEX| 2 O 0| M SHHE HIAE
Z HHP = O] = ms7t O ZEIL|C Hat oM WX = 22 AELICE Steve

= AZ HIXO3 (s Jev actually good at computer use?) Of| A, HIAE |

HJ.‘H

of A2 otHO| RS Yoh= CSS ARRE, 47t ZE o of= 20| 2/0 =0|
=XIE Fot= HHE z-index, 227 &M 2 SHHO|| 20|=X| 62 (Visibility) £
HrGSHR| RetCtn X[MYELICH O 2o =3 @ of Z2(A0]8 =X oM S E0

A

11~33% $ZEO 2 FEMCHe A

).\I
o
°
=
R
=)
|.IJ
JIH

H ZtlLCt. (Stevel &%

OlL} A= HI|7F 2Hest0] 2ol o= YIELICH) MIAE HAN2[0| == 7t Al

R0 2HZE 100ms +Z2| 8Hg £ 2 SE5HA| Rots 72 2=0[ 47
AYLct.
12 27| A oot @EAA HE|RE 2 ZEEEIY 8%

O SHAI7t A=HIE, HAIZE HEHE B ZHIZ HES D2 = "BAHY o[ARZE!

O HsBiTHs M2 7| AR ABT M LIzt QEAA I2HESS Sof 310}

H 2RI ATt YIHE LT

J

1) HIAE M 7|8 AU AZO| AJARE 2t LA
TypeSafe Al2| 34! E(Doom) 20| A Jev= 2tHS| TAl 0|0|X|E &F EX| ¢
UAELICE Mo| ztH, M|, =, ZHofE 2= S FASHEl JSON H|0|E 2 MEEef

,0|E HtEteE £ 241029 BT (HE|Y 100ms, AlZtE 2 §7 H|8)2
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HE (Jev)ot HEHA|

["turn_left", "turn_right", "move_forward", "shoot"] 7} 24| stLIo| HE =

MEfUS LI flZlT|Ciof @A E watrt S 7 Ho[X|of HA EE5HE AlYe
Wikiracing®lM =, Jeve =M 71Q| 213 & S8 H|0|X| = &ot= 2| M| H=2
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