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Figure 1. Two-Module Architecture with Six-Algorithm Integration
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Figure 2. Core Database Schema — Entity Relationship Diagram

id (PK)

email
preferred_lang
consent_research
consent_bot_sync
created_at

id (PK)

patient_id (FK)
assessment_type
fingerprint_scores
five_lens_results
dmda_indicators
fusion_diagnosis
created_at

symptom_assessments

patient_profile_unified

id (PK)

patient_id (FK)
last_assessment_id
symptom_priorities

biomarker_summary
fischer_level_estimate
prior_outcomes
contraindications

training_library

id (PK)

symptom_track

name_ko / name_en
evidence_level
fischer_start_level

modality

contraindications
quick_input_schema (JSONB)
source

created_by

——

training,

id (PK)

patient_id (FK)
patient_profile_id (FK)
training_id (FK)
rank_position
score_components (JSONB)
composite_score
reasoning_ko / reasoning_en
evidence_citations (JSONB)
model_version

created_at

Legend ‘Bl Identity/Assessment

[ Training Catalog

id (PK)
training_plan_id (FK)
session_number
fischer_target_level
———>| pre_inputs (JSONB)
post_inputs (JSONB)
bot_summary_ref
completed_at
outcome_score

session_records

[ Recommendation/Audit

[ Session Tracking

282, 6 2 A E/0/EH T HAE HOIFE HE(EL- 27 C10/0] T

# 1. 4 Lo/E{Ho/ A HO[EZf 2.

Table

patients
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patient_profile_unified

training_library

training_plan_recomme
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Primary Purpose

Identity and consent
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Raw assessment
outputs
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recommendation

Curated intervention
catalog

Persisted
recommendation audit

Key Fields
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session_records Per-session tracking pre_input, post_input, ALG-2, ALG-3, ALG-4
bot_summary,
completion_status

5.1 s} QIE{E[Q} ZHA|

A7|0t= 6 7He] A HOIE2 AMECHIOR 2). patients HIO|Z2 BHA, g0 Mz &,
consent_research 3! consent_bot_sync £ EE.*?_* S2| 220 E ERBICL symptom_assessments
Hol22 A =39 ZItE XNZESHH, Fingerprint Engine 2, Five-Lens H%, ZE & AIZHoj
Q12|E(DMDA) X B, 82t=l Tt T2MAS 2|5t JISONB €2 M EICt patient_profile_unified
EO|[E2 7t& 229 WIIE S E & M| HH, Hio|20tH 29, FHE Fischer 7|& =&,
=7| S22t SEStC}; o] HI0|S2 ALG-1 off CHet =82 21={0|Ct.

training_library H[O|E2 271 7|8t ZXE FHE =29 5tCH(6 H). training_plan_recommendations
Ho|22 ZE ALG-1 g 4 B3 ol 223} 3hH| G KA session_records E|0]22
NM ME w2 Qlad Ol MENX &2 Qok AFRE Hatst0] A|ME

5.2 £H 2O 2 A| patient_profile_unified E|0|&

SN HA M2 o|AM WII £HES FHO| CHSt Y A S o= T S Z2OUE SYH=
Zio|Ct, E3t TZOiAUL2 CHSE EESHCH: symptom_priorities(Z4F Y 7 ATHAE IS X| S LIEHH=
et WH), biomarker_summary(=| M= = 7|E WE2[stH O Oo[E 7t 7t &8t HR),
fischer_level_estimate(2tXte| FHE o1z Y £=F), prior_outcomes(UH &0, S 0|, 21t

Ml

H0|E), contraindications(58 ZSME XIttst= E2i0 ME). 0| S&2 ALG-1 0| A HIL H|O|E{E
H XIES

BHAMSE7| 20 QHEH ol & FolEl 0] el 2tSE 4= A eiCt.

5.3 training_library H|O|S: 27 S& % A7|0}

training_library @ 2t 2 StLtO| k|2 ZIH S LIEFHCEH, SHAl

A gol= Chgo] ZEgEICh: id,
symptom_track(O{® 7 X7} 0| 2HE L E5t=X|), name_ko 3 name_en, evidence_level(rct,

—

meta_analysis, consensus_guideline, expert_opinion, custom & StLt), fischer_start_level('2 &
A HE), modality(/ X &, E5H, MNHE, 2O LF 0384, d2lusg),
contraindications(JSONB), quick_input_schema(MME £& =3 E HAM|St= JSONB), source(
Ot A} = EXI0| =22 0| M E=X]). 0|F evidence_level + custom A= F0|Mx| 1

HBE $20| X4 ATIO| 27 YT W4 S ALAIZIX OB AT ME UEY =2 BEE
2 QUEE ik,



5.4 5H 52 97 X%

DE ALG-1 SE2 otLt o[ & 2| &2 training_plan_recommendations o 7| S%tCt, 4l T Ef
CtS0| ZLBHEICE score_components(Stel A4 5 B0 SHH 6 7 QA M4E BE Eol6)
JSONB), composite_score(%|Z 7}& & 4|), reasoning_ko % reasoning_en(& ¢ =
812 & A= 23), evidence_citations(0| £ X|H5t= EF FE2t &H PubMed A EX} £ C|X
ZHH| AlEXEe| JISONB HiE), contraindications_considered(O{5H 2tX 22 371 WIHE| 0 H{E |
model_version(0| =M S Mot M M™ DR AIEX}). model_version EE & T ZHALY|
HaXo|ct: AzIo| shEE D HHO|EE mal 2E 2tAH M2 0| Mot Do koA siA

T ==
bS5l /X €Lt

5.5 29X S7|2} A7|0}

consent_bot_sync 7} TRUE & [f, ALG-4 = MMHE QS session_records.bot_summary O
7|Z3tCt, Ol 0™ AF|OHE ZH= JSONB Z=0|C}: mood_trend(7d 7Hs$H &of Cist 0|5 &),
reported_symptoms(CH2H0| A F=EE MO =2 A El M| HYB), life_events(O|AtL 2 Y HZ 1t
Z0| AF2XI7t 278 Z2% AtZ), adherence_self_report(X2HEl ZH=0]| CHst AF2 Xt HA|E! £H0d).

A7|0ts o SAMZEE XIEoHHA S ERTH HI0[E S &S 2485t 2ol =Xz &L,
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THRAE S& Mo AZH7IEH MY, HE 2212 S8SICt. personal_history 78R4 = O|H
Mo HHE =H| EAS F0 |Ef0p 2 E =30 IH'2EIE ROICt. 2 2HRAE=

composite_score = 6 /| 24 o JtE o= AMEILCH 7|2 IHEK|= a7 HEON
CEEH A EAHEE THE £ JCE TH = LHEIXEE composite_score £ =2 7F INAX|H, A 3
He 2 FHOE MAIZD; 4 HYEE 10 HM= CHIOE X0 ALEXL 2 Al =EE

7t5 X XHlE ZAHE XI5t7] 218 model_version HIEFH|O|E{0f] X{ZHEIC,

oo
2t =2 =0 o ALG-1 2 AEE + 2 A0 22 CHE7| oo Zafels Sl o= 8l S =2
HAES Yottt AES2 7ot 2ystH 2txtel F=2{T EFof tit X[ EAIXE ZEerhod:

"Fo|H X H =l =2 ). CHS7| tHAl= "RESQ
A L8 S HESHHAM O] Y20 AIHAS R BHE BHESICH MYE FE2 27 2182 Hif
ZESHX| U= 2 HAeICt: 21X Z3H 9| evidence citations ZEO| ZXIHEH PMID 2 DOI 2HO|
HHZE =20 LIEFE = ALt

EtXt71 o7 0|2H0| Gl= HR(EBE AELE), personal_history 124 = 7|2XMo2 S| 0.50|H O]
TdaAro et B 7tE5X = LIHX| 571 242400 YAMo= MEUHEICEH. OHEIER| =
biomarker_summary 7} H0{ Q= &2 biomarker_match 7t 42f=|1 3 J}EX| 7t *H 2 =ICh,
2Hi= score_components 0| 7|SE|0 ZSE 7t H|W 240] 2 FH0|A 7t25t H|O|HE SHIEA|

TR 4 YEE i,

_ -

0

H 32 Z0jet %9 F4, Hi0|20t7 H|0|H glS, sm3 2| =3 Fischer &
I =1 X
= =

k=]
=
Bo{ECt 129 M2 composite_score 0.89 21 F

(composite_score 0.84)0|Ct. 3 2= O3 7
=]

O o
=0l L Fof 2 HIAEQ 2H 2 AES
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7. 212|F 2: MM A2 ddx}

2|
7.1 2™ 9 Fischer & T
ALG-2 = MEHEl training_library & St N_sessions =, £HXAto| ¥

SEXtLE A TH7E MEfSE N
C}. Fischer 20| 29| A|XH £Z0]| A EHX}o| ghet | = o}
3

)
Cc
—

fischer_level_estimate £ YO Z i

=Ho| Axof| Mot B +FOE THE= N7 MM BAMQ =A2tE A|RAE MESICHO™ 4, B
4).

Il ANE[E2 Fischer & AE BAE EFCEH AT U Meh(ZL2S, B4, F4)2 AE &t
MetHCH B EA LN, 22Xz FI7F S MNES HezE oitt, ¢n2|E2 7| 40| 4F9)
MEHO|X| 11 HH=2H0|2H= Fischer 2t Bidell(2006)2] EM310]| Q| Z$ICt: FH{Z £F0| A9 HE=2
2 HMof| 7|=2 Sot e etotrt.

o ALG-2 = 2 ¥ Fischer £, S¥ 7|&, &5 MY, of

2}
2428 quick_input_schema QIAEIASIE T E

& & Az 2HRE7E A Ez o

otot= 22X HME W-AtC} quick_input_schema &
training_library oA AL E[X|2H MM EX XF 0| HA oi7fHS2HEICEH Ol S0{, ADHD E&

Fo| ZH2 MM © HEE HWI0f 0-10 £2t0|0, MM St 2t El &
0| 0-10 22H0|HE AFRE £ QIC}: 0|2{3t lo| 22 &
HAX|etzEICt

IIQ

o B4 FIRE, MM 3 B

of o2t eh=0] £= S0 =2

r—v—
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rx
fot

7.3 30 = MM ™ HA|

A M7 M2 MME olo]H 20| 30 % o|Lio]| &= JhsdHof gtt= Z0|Ct. = BEo| 0f
AAZtS E0t6tH CIXEH SX =37} = X{SHEICHBaumel et al., 2019; Fleming et al., 2018).
2t M quick_input_schema = MME A|c 47 ZEZ F|otE|H, 2t ZE= 471 Al Y2 0'64(
£210|0, M, B2, A|ZH) B SILIE ALSICH Xt HIAE A2 MEIXO|H A2 A4S 2l &
T7t ofL|Ch.

8. ¥112|F 3: H3Y xA=
8.1 E2|H =

ALG-3 2 Ml 7tX| E2[H Sz A0 tiEdte] etelC(aE 5). R, MM 5 HESHAHLE

5L, ALG-1 0| =2l ozl tHetol| M CHE

Sk 0lF M= 74 Jtstt AAldE 205t=
HHE Zoot= MM = Aot Y9 st A, 2Hxtol

~
ME75H= 71 7kset F7|0Me] F2l AE(Z1=2: 6 M0t



8.2 &l diff L 0|2 B=
ALG-3 0| etstgt mf, 7| = A=l 2 K20 HSHX| b=CF; CHA o™ Al=lat A A=l Ato|2] diff 2F
2t plan_modification @2 7|E%t CHS M A&l 2 ALt 0] = &ALl X| = H[& Q| b3t 0|HS
HESHH QAN MED S0t 2EM DS E XS0t 1A A=l 27)8t H2| 7HsSHA| | X[ =ICt.
8.3 _75_% IHAHM

Ssot HEZSl + LLM CtS7| THo| X2l S E6ff O|F ¢ =2
HA|A "20| HAZ|ALD ff" HALS FIFSICEH M AHs EE2|H(Of]: "etX QE O

A
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9. Z12|E 4: Z2fO|HA| HE X L lX HE|X]

0.1 £3 BUE0| majo|HA| 24

2.3 20| B=ts| of Hiet Z0|, Tiats of| oM ESt 4 It RS2 S&2 20|t A| FHof Z|HSHT:
3 : ] &0t

2ot S e 28, W = 2 Z2I0[HA| 22, K2 A 28)
Aol MEf2 HEE O|2HO|Ct ALG-4 = Ml B SHS FEStCt: 7|2 OFF 7| ZEME #&E

9.2 SEQI 0Of7|EiA

patients.consent_bot_sync Zei1= S7(2E 2ETICHAE 6). Al™ Hd Al 7|28f2 FALSE O|Ct.
S0z D2to|HA| X QEI0|AE Solf Xt AMEX ESY & ULk FALSE 2 ESH 37t
&7|2hk= A SHEX| 20| S7|2Hel 22 A5 AH|SHK|= ¥=CHO|= GDPR 17 = &
HIPAA HZ2 3 g0 02 FF HO|E A @F ciato[ch). A&7E7L &Xt K| =0 2o o, M7=
SIXtof| A S7|2tE MGt E HE & JAOLL, BHAH= GDPR 9 X (2)(a)2l 4~ H 3 H|0|E{of| CHEt
BAH S| @At AR5t =2

H Zoll Cist th= AStS QX
9.3 9 F& mo|xz|ol
57|37t EASLE|H, 2O T3 022 MM B Al(FE LT 2HO| HL 0iY) 70| MEI A ofof
DHE AN 5Z My mo|matolg Sef X2|ElCt. DHo| T2kl bot_summary A7|0H5.5 &)t
UX|ste ZHIXE FE8t1 0| A7|0t Q| FHIXLE H|7|$iCt ZHMOR, YA i3 2= FT
7|20 23 7|2 E|X| @=Lt AF|0F 23 2E0F AT 0l GDPR 5 X (1)(c) HIO|E] %23t}
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11.2 E1Z3l + LLM C}S7| ojojz 2ol

CAZ BE ALG-19 2 MMt QAFSHEIZEl 4+ LM CHS 7| Ol0|Z2tolS AtEsiCt, HEsle
TEM QAS QIALSCHO{E 20| OftH &M 2 ol ZXZ2 HNE|=X|); LLM CHS 7| tHl= o =2
HAESID 2 H0{Q| AIHAR S BHS AL 0fX BN 0= S0 wat CHECE YA HEe
Metstn MEMOI XS AMRSHH: X} AL MHEES T HE{ste O RS ARSI ; 2 MM
A3} RIct Ao 8 arEr}

11.3 St=10{-Hof HE HIHE

£ Qlofs Az #oj0] Ot WHE ARSI} 0l At 9| £ JHx| A RES m3ich B8 BE
=0 H231= S0 SIIEE MY HARX| o, O gt = OFEIEX]) 8 A 80 S7HY(BH=0
UM 20 MMZ ZFXQ oy QAIS0| BESD MEN 2EUS LR o). HIZs AdFES 2t
AHo{of st H HIZESIS FX|SHH, H|0[H =2 STt

11.4 23}™ HA

Hwang S(2008)01| [I2H, 23}1A oHat2 ZAF H|A|Q} k| B Z=HO| £8 JHsA DEE HAMsICt 3220
212 QALK DiLbol| MESH ZX| 2O HA|E mf AlZ|™ TEO| AKX A Zajo|w, JHQl mayel
Ao{7t 23t™ o QS ALR3ICE 0|28 M2 2 Al

12. A =X

H 6. training_plan_recommendations 8 Z/A} Z'C A7/0}

Field Type Purpose

score_components JSONB All 6 component scores + sub-
components + methods

composite_score Numeric (0-1) Final weighted total

reasoning_ko Text (immutable) Korean human-readable
explanation

reasoning_en Text (immutable) English human-readable
explanation

evidence_citations JSONB array PMID/DOI with claim and

component link

contraindications_considered JSONB Which patient flags evaluated
and outcome

model_version Text Identifier of scoring model that
produced recommendation

created_at Timestamp Creation time



Field

patient_id

E7. 2 EAS A HE.

Regulation

FDA SaMD Good Machine
Learning Practice

FDA SaMD Post-Market
Monitoring

GDPR Atrticle 9 (Special
Category Data)

GDPR Article 22 (Automated
Decision-Making)

GDPR Article 5(1)(c) Data
Minimization

EU Al Act High-Risk System

HIPAA Privacy Rule

12.1 €2 ZHAL &H

Type
UuID

Requirement

Transparency, lifecycle audit

Tracking real-world performance

Explicit consent for health data

Right not to be subject to solely
automated decisions

Limit data flow to necessary

Transparency, human oversight,
post-market monitoring

Patient control over PHI

24 ZOo M Fets| o Hiot 20|, 2= HAF FHES

training_plan_recommendations E|0|22 2

—
B4, 32012 Ho| YT X2 HAE Jt53t Y

12.2 H+ 71824 7 NE

[
=

—_

2
ZHof Chef 6 7 Z4 TR0t of
2 PubMed A/EX} =

27 918, TeiE 37|40l the £ 222t BH), 12ln

HITH XIS T KFBICE 0| M7 0F 4Ze

A Eo|ok=o| olZX|s/H AR Q277
AZ(FDA, 2021)2| %A QFALE S X1H5HH Warraich §(2024)2 =HF7| ZAL &

Purpose

Foreign key to patients

How Audit Design Addresses
It

score_components +
model_version persistence

training_plan_recommendations
+ session_records linked

consent_bot_sync flag; opt-in
default-off in ALG-4

Clinician-in-the-loop design;
reasoning_ko/en for meaningful
review

Fixed bot_summary schema;
raw conversation never
transferred

Audit fields + clinician
collaboration model

Granular consent flags;
withdrawal supported
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e IR A0 A8 EY
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score_components JSONB €2 2t 249 =X} ZHE0F OfL|2} 519 L RA%t ZF AlAtof| AL E

HIH T X ZSICE O|E E0{, symptom_match TE 24 = F AR

T 200 M 2=ZE2l symptom_priorities 2t0|A, 2|1 &3 7}

ofz{et MR +Z2 2|0H =X E 7tsotA ettt S+ Mz 7|
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o
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12.3 271 Q1 A7|Of

evidence_citations EE&= JSONB H{EO|C}, 2t 2H=2 pmid E= doi, 2180| X|&5H= FEQ| 7HTtst

A, 02|30 0 FHI FHO| 2AE ZETICL oS S0, ADHD R2I|E FM2 X|5X o0t ZH0

CHsl van Doren S(2019)2 218 4= U2MH, "ADHD 0f| CHSH 2O EWM2 6 7HE FH A| 7t =1t
o

37| 2eltt= FF0| evidence_strength 78240 HZEICE 0] A7|0H= X[z A[FHO| M| A&7t
HEL 1A HE T 27 ZAE 25 KA}

12.4 0| = Q10| == EHM

reasoning_ko 3! reasoning_en EE&= FM AH0| ZEE|H 0|F =HO|CH St LhXto]| Ciet 2%
FHE2 7|E A2 HUIO|ESH | 2Ot 2R HES Wotrt o] dA| MEN2 BTt ZEAret 2txtel X2 b
St ATl 20| O{EA ZIetH=X| O[sst= O Bt HAIM 7|2 HETICE 0|F A0 2HA2
THY ZEAL 2| Q9|3 SHol| M BH=20{2F BO| AFBXIE 25 HH = o 24XO|Ct

H72 M EEE EY o6 R AR0l| 0HETIL). 0l AF2le=9| o|27|7| £2ZEL0f X|H, 2+
= olA P’”‘*°I CHebol £[X] g5 e,

[E e} ] I_
J2|0 SEAY AIHS DE AlA é! £33 R—?AMOI D& 3 NME Ao 2fs ChF o EIC.
f2[= 0| A7t atxet HMetdo| HRsHX|ot ZE26HK|= @fCtd FEotC; cheket ol FMuko] At
A3 AT 2 ZLEHE2 ofE 52l =70z 2FM T3] 7 EICL
x
13. HEE S4 of7|EN
#8.10 7] & G FR Z2 HE
Symptom Domain Primary Training Categories Key Evidence Source
ADHD (Gold Template) Neurofeedback, CBT, Cortese et al. (2018); Van
mindfulness, environmental Doren et al. (2019)
modification, skills training
Depression CBT, behavioral activation, Cuijpers et al. (2020)
interpersonal therapy,
mindfulness-based cognitive
therapy
Anxiety Exposure therapy, CBT, Carpenter et al. (2018)
mindfulness, relaxation training
Sleep CBT-I, sleep hygiene, stimulus Riemann et al. (2023)
control, sleep restriction
Burnout Workload management, Maslach & Leiter (2016)

recovery activities, boundary-
setting, values clarification

PTSD Trauma-focused CBT, Bisson et al. (2020)



Symptom Domain Primary Training Categories Key Evidence Source

prolonged exposure, EMDR,
psychoeducation

OoCD Exposure and response Skapinakis et al. (2016)
prevention, CBT, acceptance-
based approaches

Bipolar Psychoeducation, mood Goodwin et al. (2016)
monitoring, social rhythm
therapy, family-focused therapy

Autism Social skills training, sensory Lord et al. (2022)
regulation, communication
support, family support

Peak Performance Goal-setting, attention training, Fischer & Bidell (2006); skill-
performance routine based literature
development

=
w
=

$32 BIZ2|0 2 A9 ADHD

fEl= X)L UM HES ot 2 HESICE Fo/H A WUHS ZOHADHD)E MEHRHCE. O]
MEH2 M| 7K DE{ALetS gtFStot A, ADHD = 25X S4 21 MZAM2| WIKK|E 3 T, n-
back 2tA[), HO| 20} H|O|H (WA k| M ME}/H|EF H|Z; Arns et al., 2009; Van Doren et al.,
2019) Atofof| 7bEr Z=dot £ S JHX|H, Ol= 6 7 A4 H AE KA Q| AT AEE ItSSHA
SICt SM, ADHD Off CHet 24 7|8t M= dEQY, IXASK|E, 20/ =W, 0I3MY, &8 &3,

7| 20| M JA2MH(Cortese et al., 2018), =H ATIO| M| CrAFLS BT o~ QA SHCH Al

AN
ADHD £ 20} 8l gel QI3 E 2 & EASHD 7| P ZE0M g F2%t0| 0| 2= Fischer 7|
Helol 2X LIEHLH, e iE 1d248 HSAIZIC

2z HIES M2 OE S4 9o 29| 5H| Mol ADHD 2| HE A4 HES A&t AT SHE
HME 47 MEfBtol M AX|(ZH: 7II} > 0.70), 2|F L& HEXJL MEtst 22 EXHEHE HE,
SH Y >578 0HE0| 4 F), J2[10 0|F 10| =2 HAEQ| 21Xt 0|8 7tsM (B30 X O B2
Huholl M S H "Wt > 57 PHEo| 4 ®)S EEetrt
13.2 54 39 =8| M=
22T, ¢, +=H, Hot2, MFAER| AT, ZEtEof, I HE o, XtH|, 2|1 +HO 29| EX|=
TE 20| otl HIO|E MR7|= TIHEICE 2t MER T4 FHo|| Chsl, B2 =& 2to[E={2| A|=(TH|
quick_input_schema, fischer_start_level, contraindications Z =7t L&t 27 7|8t IS ME)E
Feo|Mdstn, F7|AFY A MEE =TI, CHEX Al E20] et M2 4 TEHo)| CHH|SH =X
AizIol £HES HABotCt YUt 6 7 L12[E2 ST HIO|EH[0|A AF|OF7F BE FHE BHEOIC.
=

g 2H =Xoll= 250 st Cuijpers S(2020), E2t0i| CHS Carpenter S5(2018), $=FH0f| Cl{st
Riemann §(2023), HOt0]| ti$t Maslach 1t Leiter(2016), 2| A A EZ{|AZEO0{0]| L3t Bisson &



(2020), ZHtEofjof et Skapinakis S(2016), =AM Z0H0]| CHSt Goodwin S(2016), Atm|of CHet
Lord S§(2022)0| ZatEICt

13.3 £d 2jo|22{2] A|E H|o|E{ F2i|o|M
SAE =3 2I0|HEZ| A|\EE A £+F 2, REO|EM HE 91F Harvard BSOSt A5 (T A
W2 S 2ot AaTtof Qs R0 MELCH AMEE= 7183 2 rct E= meta_analysis

evidence_level 2l ZME M A[SHH, consensus_guideline 3! expert_opinion &50| XIS xi2Ct.
Zt A|EE= ot=at o] A AR Mutol Zot™ MAYof cis A EE CH(Hwang et al., 2008).
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