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+ 7|5 HXM — Users-Navigation-Spatial-ETL =0 QI H|=L|A ZX| QI sH4] 07|
« APl HN — M A=ZQOIE 9F/SE AW 3 cURL OfA|
DB £ 7|0} — PostgreSQL + PostGIS A H|0]2 #& Sl A

SBOM % FAH™ 2M _syftv1.42.3 22 O|=H 22 FZ= grype v0.110.0 22 CVE A 7H

(2026-04-03 7| &, & 244 7§ T{7|X|, CRITICAL-HIGH 0 )

« Cl/ICD ¥ &2 E — Docker Compose 7|8t 2= Aol g Sl O|E AlY HXt

- EOoo =Ed M 4 enele dgtk: X 58 YHOIE Vs O F

o RLUHZ A X PEE A4S SH A s AT = Hot
X2 BANE ZEENC UWUX Y4 H8, o1Z2f 2 AH HF-SSL &), /=LA 78 Lf&2 Of=
=
7 0]
2 HH A B FQ {7 A
V1.0 v2.3.0 X0t &4 — 7|5 YA|-API-DB 7|0+ SBOM E &}
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1. Z2NE 7|

LastMile2 A2 =2 2 O|5d & flot 22 (Mt SHZYLICE the 2T A2l o AlTH38
AH-Z=H-CCTV 59| o™ Q@A S st 37kX| A2 T 2O (X T Y/eHH) S SAI0| M3TL|CH &
T B O MEALFEA AMEALE ZF K| RSHH, TR MEZ HAE HSA X EZ(ZE- 2L
)= 22Xt 52 = A2 A =o BrEE L T
1.1 7| 28
glojof & B
Backend Go + gin-gonic/gin Go 1.26.1/ Gin v1.12.0
DB Driver jmoiron/sqlx + lib/pq v1.4.0/v1.12.0
Database PostgreSQL 16 + PostGIS 3.4 Docker: postgis/postgis:16-3.4
Auth lestrrat-go/jwx/v2 + v2.1.6/v0.49.0
golang.org/x/crypto
API Docs swaggo/gin-swagger v1.6.1
Frontend React 19 + TypeScript + Vite Reactv19/ TS ~5.9.3 / Vite v8
Ul Radix Ul + shadcn/ui + Tailwind CSS Tailwind v4.2.2
Map Naver Maps SDK (F) + Leaflet (22| Leaflet v1.9.4
Xty
HTTP Client Axios v1.13.6
External API Naver Local Search API + REST/ 27} ¢|o|
OpenStreetMap

1.2CMEE| #=
lastmile-Lastmile V-2.3.0/
|—— docker-compose.yml
— last mile backend/
— main.go
I— go.mod / go.sum
|—— Dockerfile

I— .env.example
F— core/
— users/

|
|
|
| |—— Dockerfile.seed
|
|
|

o TR

DB / backend / frontend / seed 2HAEDO|M
Go W= (IRl ofE2|#H0|M)

TIA™: pr A + cin MY AlH
Go ZE F9

ZE|AHO|X] HAE O|O[X|

A A= O|O]X|

oty #He "HES

Jgut OfLA + cin OO

oz .m2E Moz =09l
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| I— navigation/ # Dijkstra Et2E AT Z0Ql
| — spatial/ # J2j= G|O|E -X|EZ Naver ZAM =0yl
| |— etl/ # OOl =% cpx &4 HEH =il
| |— ab/ 4 2A7|0F sor (DB X7|8 Al AHE HE)
| — docs/ # Swagger At 4 2A
| F— cmd/ # CLI =7 (seed, enrich edges, import slope json)
| L— scripts/ # OIOlY FH| &/ /mo|M A3 EE + son IfA|
L— last mile frontend/ # React/TypeScript SPA
I— src/
| |— main.tsx # React ZYH
| — 2App.tsx # FE. AuthContext + React Router
| — api/client.ts # Axios QIAEA + guT QAEHMEH
[ —— 4 HO|X| HEHE
| L— components/ # 39 Ul AEUHE
I— index.html # Naver Maps SDK AT E 4
L Dockerfile # ZEEJAE ZiH|O|LH O|O[X|
ol kol
1.3 YA o
Go HHoll = last_mile_backend/main.go
React ZZ2EQIC last_mile_frontend/src/main.tsx
DB A7|0F x7|3} last_mile_backend/db/schema.sql
OSM 2| = A|E last_mile_backend/cmd/seed/main.go
Ol X| Ot O|O|E B2 last_mile_backend/cmd/enrich_edges/main.go
ZAAHO|E QZE last_mile_backend/cmd/import_slope_json/main.go
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2. O}7| &l K

a
WAL= =0 e HAc AT OF7|HN & WELIC

HTTP Request

4
Gin Router (main.go)

!
~ HrTR: HIQIY, HF, 03 - HE{RE= gt

=

on

Handler (users/handler.go
)

Service (users/service.go &) < H=UA 2% %, QHAAEYOM
b

Repository (users/repository.go) « OIOIH ®&: sqlx + lib/pg Lt2tO0|E3} soL

b
PostgreSQL + PostGIS

Navigation =0 ©19] % | AFEl: NavigationService = SpatialRepository 2/ EH{H[0|A S S8l 2t & 12|

TE 2Lt 3 2 QM 22| Engine 20| 0f(navigation/engine.go) 2 ™ & &tL|Ct. & Navigation 2l X2

DB 2| Ed0| gi&L Er.

2.2 £ 0|Ql Hyo|aLCt2

ool Erf o3t A oty
[ |
Core core/ JWT E2 MEZ=7| + Gin  jwt.go, middleware.go
oIS 22| Xt 0| =9
Users users/ S2.270.£2 2Ho|M handler.go, service.go,
repository.go
dz = Zhe
Navigation navigation/ J2f= 2 E -Dijkstra-3+1 handler.go, service.go, engine.go
Az Y
Spatial spatial/ Jdej= g44.x|22 32} handler.go, service.go,
repository.go
LE A4 -Naver A
ETL etl/ oM [f|0|Ef £%-GPX & handler.go, service.go,

collector.go
M.mew JiEk =

2.3 2|E8 Y (main.go)

Team Z A2 7|X | Page 9



LastMile Developer Manual V2.3.1/ Doc V3.0

BEO

r

dE 1oC Z4H|O0|LH ©10| main.goOflA] BA|H O Z &tafAlo 2 LG & L|C:

// 1. pB &4
db,  := sqglx.Connect ("postgres", dbURL)

// 2. gur OHUX (ZHE Al rsa 7| Ats dd - Z2HHAM= B& 7| EHa
jwtManager, _ := core.NewJWTManagerWithGeneratedKey (jwtSecret)

// 3. Spatial (NavigationService®}l SpatialServiceZl /5= Repo)

spatialRepo := spatial.NewPostgresRepository (db)
naverClient,  := spatial.NewNaverSearchClient ()
spatialSvc := spatial.NewSpatialService (spatialRepo, naverClient)

// 4. Navigation (SpatialRepository QIE{H|O|AZ spatialRepo TY)

navSvc := navigation.NewNavigationService (spatialRepo)

// 5. Users
usersRepo := users.NewPostgresUserRepository (db)

usersSvc := users.NewUserService (usersRepo, JjwtManager)

// 6. ETL (MockCollector — FileCollectorZz WX Al 29 OO|H ZHd3}
etlCollector := etl.NewMockCollector ()
etlSvc := etl.NewETLService (etlCollector, db)

2.4 0| S910{ AEH

0| S0f mtey 5%
]
CORS main.go (gin-contrib/cors) localhost:5173 &2,

GET/POST/PATCH/DELETE/OPTIONS,
credentials 5| &

Recovery main.go (gin.Recovery()) o4 7§ X| - 500 gzt

—

AuthMiddleware core/middleware.go Bearer E2 =% _, RS256 JWT 243 -
*JWTClaimsE Gin 7452 E 'jwt_claims'0f| &
AdminMiddleware core/middleware.go AuthMiddleware 0| = 0] & Z 2 claims.Role

=='admin' &2l S LX| A| 403

X V2.3.101= 20/E 2/5 0/ 58|07} YL/

Team 2 M 2| 7| | Page 10
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3. 71 HMA

3.1 Users = 0|2l

AEAL HH dBF7|E 2elgy

Ct
232, JwT EE Z5-2H 0|, 2= (2tfE 75X £2t0|H 0~3) &

AP
(Pl 2},
ClojE &
FEH o ¥c ek
User ID, Email, UUID PK; UserType: standard|wheelchair|stroller; Role:
UserType, Role,  serladmin; DeletedAt: 2 E AtH| EfQIAEH T
IsActive,
DeletedAt
UserPreferences StairAvoidance, S5 0~3 HQ M= (0=H| =3}, 3=%|C}): users.id FK
SlopeAvoidance,
SafetyPriority,
MainRoadPrefer
RefreshToken TokenHash, SHA-256 8| A| X{Zt: Revoked Z2| 12 IHALE ZHX|
ExpiresAt,
Revoked
M ¢na|E
. H|YHS AZS (validatePassword): |2 8 A}, 2 XA ZXp-=XHELE2XF 2 1 7 O] 4
« ELO[Y O{E 0] (Login): AFEAF 22| A1l A| L0 berypt H| ! & — & Al7H 2783,
ot Y A x|

« EZ 2H|O|M (RefreshTokens):
o (D JWT M ZHZ (HS256) — (2) refresh_tokens Ef|0| 0] A SHA-256 SHA| 3| + S5
ghol
o Q@AMEBEEZ SA I - @ MALE ZX Al Y FX 2E EE L& 17|
o (5) M Access + Refresh E2 4 2t 3 + Al sHA| M&
« AIE ARH| (SoftDeleteUser): EHZ A LY 0|0 Y 2 H3}(deleted_<uuid>@removed.invalid) +

HIZHS SA| 2K + deleted_at 87 + 2 E Refresh Token H| 7|

3.2 Navigation = 0| 2!

Team 2 M2 7|H | Page 11
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BBox #¢| =2 2= E Spatial | ZX|EHZ|0|AM RESID, SUX|- 2XX| ZHEE I I HA &
O 2SS 474X| Dijkstra HE MO Z X|CHHdH-OFN-FHAE H 2 E "L T}

%] | g B4

Total Cost = Distance x (1 + ZPenalties)

stair penalty = coeff(StairAvoidance) x 1.0 (AT =X Al

slope penalty = coeff (SlopeAvoidance) x SlopeGrade

light penalty = coeff (SafetyPriority) x (1 - LightDensity)

cctv_penalty = coeff (SafetyPriority) x (1 - CCTVDensity)

safety penalty = (light penalty + cctv _penalty) / 2

road penalty = coeff (MainRoadPrefer) x 0.3 [HQIEZ OofH AL

ZE A5 HE (intensityToCoefficient)

2| A= 21

3 (AItH) 5.0 oX| B8 | ~68H
2(%) 2.0 AX| H|-E ~3HH

1 (&) 0.5 SiX| H|-E ~1.5H)

0 (HIEZA) 0.0 I EEEE

HY &%
shortest 8= UserWeights =0 ZH| — &= A2
balanced AHEXLO| base_weights ICHZ M-
safe SafetyPriority=3, StairAvoidance=3, SlopeAvoidance=2 ZX| (AFE X A7 2 A|)
custom A XEO| custom_weights 1CH2 X
54 2%

« BBox MA|Z: d2f= 2E HIf A| I{ T x1 - x2 - x4 =X 2 XfA| = (7|2 0.01° = 1.1km)

« L 2~ (mapToConnectedNodes): & €8 24 871 2 - & HE| 7|& @8 - BFS ¢&4d
AAb— X B AZE Y ME

Team 2 M2 7| | Page 12
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« = X2| (computeAllEdgeCosts): Zf S X| H| &2 HE DFZEIO A A4 sync.WaitGroup
57|53}, cloneGraph()2 G| O|Ef Z7Y X

+ Dijkstra: container/heap 7|2t min-heap, dist(7t& X| H|-&)1t realDist(& Al O/E) SA| A,
X A X7 BR

«  H2| Ak Haversine(= 2 X|) + Euclidean(3 & Lif THAHZ|)

3.3 Spatial =0 ¢!

2t 8 D= P4 (PostGIS H2l), AT X2 AL EA L (HERF S0 YT EZ2L), Naver Local
Search APl ZEA|, S/ 7kAlY O =, 22X} 2HE X| = HIO|H & HS gL Ct.

sy etz S

+  Gateway — Graph =% (ApplyGatewayGraph): Zt2|X} Q! A| ESHAM L A

o path_coords 22 ZQIE: gw <id> a/gw_<id> b =E M& + 7IH It =2 L E0f A
+ X &2 AX| =7t

=_=

gt

o ECHAHOIE:gw <id> pE MY + 7M1 IR 22 20| ¢4

o MHE/MH|ZE3}: gw <id>% B FAF =E-GIX| is_active=FALSE &7d

+ PostGIS BBox # 2| (LoadGraphContext): ST _MakeEnvelope + ST _Within 22 2/d = E.-SlX|
23|

+  KNN X[2% L= E (FindNearestNodelD): ST_DWithin + <-> ¥ LHX}F (GIST QA L)

+ Naver API (NaverSearchClient.Search): KATECH ZtH(x107) — WGS-84 B2t 30 7| £3| =

MHAIOIE 5 7= I EE

3.4 ETL 0ol

QF & HIO|HE +&-Ma[5t1, AAEAL I
2E[AHIWTE B L CH

In
s
|0
u
»2
Rl
N
of
>t
i
P
ox
[[OI-

FL|C}. X-Internal-Token EE

=
—

ETL Zjo| = 2}QI cHA|

1. ATt GeoJSON L4 (ParseStairsGeoJSON): OSM W ELH7| — weight=0.2 (HZH = glo™
0.1)

2. 7t2& CSV Lt (ParseStreetlightsCSV): data.go.kr — weight=min(lux/1000, 1.0)

Team 2 M2 7|™ | Page 13
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CCTV CSV It4 (ParseCCTVsCSV): E9HS CSV 0| A 'cetv'/'ZHH 2} 2 EH — weight=0.8(17H)
A AL JSON ItH (ParseSlopeJSON): weight=max(1.0-slope_deg/30.0, 0.1) (0° — 1.0, 230° —
0.1)

o= e M2 (ApplyRouteFeedback): B&E 1—-0.15/2—-0.10 / 3—0.0 / 4—+0.05 / 5—+0.10

HEl T

6. GPX 24 (MapMatchGPX): trkpt It — haversine 2| — 100m X1} JOAHEE Al G|
SHZ Z0

A

Collector QIE{H 0] A

// etl/collector.go
type Collector interface {

FetchSafetyData (regionCode string,

MapMatchGPX (gpxBytes

..) ([]JRawData, error)
[lbyte)
}

([]NewEdgeCandidate, float64, error)

FileCollector(2 &) <> MockCollector(7f'&) X Tt2 2 HX|/2 2| H|O|H ™t 7tsgr L Cf.

Team 2 M 2| 7| | Page 14
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4. API MM S Of A

Base URL: http://localhost:8081/api/vl | Swagger Ul:
http://localhost:8081/swagger/index.html

Q150| L3t AE QI E = Authorization: Bearer <access_token> || & X 25} OF

4.1 Users — /apilv1/users

|POST /api/vl/users/signup

AF: ¢S (3M)

M AE M. admin_code?t ADMIN_SIGNUP _CODE 24 B 4=9} 2 X| 5t H admin 92 £0f. 0|0

409.

32

fo

r-In

{ "email": "user@example.com", "password": "StrOng!Pass",
"user type": "standard", "admin code": "" }

01:

{ "user": { "id": "alb2c3d4-...", "email": "user@example.com",
"user type": "standard", "role": "user", "is active": true },
"tokens": { "access_ token": "eyJ...", "refresh token": "eyJ...",
"expires at": "2026-04-01T09:15:00Z2" } }

olo

=1 ]
=

N

cURL:

curl -X POST http://localhost:8081/api/vl/users/signup \
-H "Content-Type: application/json" \

L Ct.

-d '{"email":"user@example.com", "password":"StrOng!Pass","user type":"standard"}'

|POST /api/vl1/users/login

AS: Gl (37M)

EfO|Q OfEH HtO] &t @ 2 A| O] =X O 2 401 Generic I A|X| Bt&t,

8 2=

{ "email": "user@example.com", "password": "StrOng!Pass" }
S 200:

{ "access token": "eyJ...", "refresh token": "eyJ...", "expires at": "..."
cURL:

curl -X POST http://localhost:8081/api/vl1/users/login \
-H "Content-Type: application/json" -d
'{"email" :"user@example.com", "password":"StrOng!Pass"}"'

| POST /api/vl/users/refresh
o

215 S (Refresh Token 2 &)

tm

= 2H|O|M: AHE &l Refresh Token2 SA| H|7|, A{ALE ZA| Al TH| M4 H7].

curl -X POST http://localhost:8081/api/vl/users/refresh \

Team 2 M 2| 7|™ | Page 15



LastMile Developer Manual V2.3.1/ Doc V3.0

-H "Content-Type: application/json" -d '{"refresh token":"eyJ..."}'

|GET /api/vl/users/me
Q1F: Bearer (2= AHEX})

ST QS A A EZZ2E + MSE X3,

S& 200:
{ "user": { "id": "alb2c3d4-...", "email": "user@example.com",
"user type": "wheelchair", "role": "user" },
"preferences": { "stair avoidance": 3, "slope avoidance": 2,
"safety priority": 1, "main road prefer": 0 } }

curl http://localhost:8081/api/v1/users/me -H "Authorization: Bearer eyJ..."

|PATCH /api/vl1/users/me/preferences
Q15 Bearer (ZE AMZX})
Mz 27 HHO|E. WESHK| 2 BEE=7IE U EE. 72 89l 0~3.

curl -X PATCH http://localhost:8081/api/vl/users/me/preferences \
-H "Authorization: Bearer eyJ..." -H "Content-Type: application/json" \
-d '{"stair avoidance":3,"safety priority":2}'

IDELETE /api/vl/users/me
QI1F: Bearer (2 £ ALEX)

AT E AK|: Pl Y3} + B Refresh Token | 7| + A H|2 43}t 2 & 204 No Content.

curl -X DELETE http://localhost:8081/api/vl/users/me -H "Authorization: Bearer eyJ..."

4.2 Navigation — /api/v1/navigation

|POST /api/vl/navigation/route

A5 YU=Z (S7H)
SHAl BIREI HCHLOIE X|CHAH 0L - F{AE 471X Z 2 SA| gt 21 H = H= BBox(lat 33~43, Ing 124~132)
Lj50{OF EHL |t
S EE
{ "origin": { "lat": 37.5563, "lng": 126.9236 },
"destination": { "lat": 37.5602, "lng": 126.9280 },
"base weights": { "stair avoidance":3, "slope avoidance":2, "safety priority":1
"main road prefer":0 },
"custom weights": { "stair avoidance":0, "slope avoidance":0, "safety priority":3,
"main road prefer":1 } }
SH 200:
{ "shortest": { "path": [{"lat":37.5563,"1lng":126.9236}, ...1,
"total distance meters": 460.0, "detour index": 1.12,
"summary": "& HZ|: 460m | R2E: 1.12x | EBF XH: 12 3,
"balanced": { ... },
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"safe": { ...},
"custom": { ... 1}

cURL:
curl -X POST http://localhost:8081/api/vl/navigation/route \
-H "Content-Type: application/json" \
-d
'{"origin":{"1lat":37.5563,"1ng":126.9236}, "destination":{"lat":37.5602,"1lng":126.9280},
"base weights":{"stair avoidance":3,"slope avoidance":2,"safety priority":1,"main road pr

efer":0},

"custom weights":{"stair avoidance":0,"slope avoidance":0,"safety priority":3,"main road

prefer":1}1}"

|GET /api/vl/navigation/detour-index

AS: Bls (S7M)

2N 2 2[E B2 A2l vs 24T 2| H[Z. index > 1.0 = 22| 2.

—

curl "http://localhost:8081/api/vl/navigation/detour-
index?origin lat=37.5563&origin 1ng=126.9236&dest lat=37.5602&dest 1ng=126.9280&type=safe

{ "route type": "safe", "detour index": 1.35, "explanation": "Z&4 AHEZ| CHH| 3595 23" }
|GET /api/vl/navigation/edges/:edge id/safety-score
= (37h)

OIlX| OtM M4 =3|. 52 7|F: A20.8, B20.6, C=0.4, D<0.4. V2.3.10{| A= I{|0| 3 2= ZtH Al

A

o|=. o
O« HA

curl http://localhost:8081/api/vl/navigation/edges/el/safety-score
+ 8-

{ "edge id":"el","safety score":0.85,"light density":0.9,"cctv_density":0.8,"grade":"A" }
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4.3 Spatial — /apilvi/spatial
|GET /api/vl/spatial/graph-context

AS: Gl (37M)

BBox L L E-QIX| J2j= AHAE T3] Navigation AH| A7} L|EH O 2 SESHL|CH

curl "http://localhost:8081/api/vl/spatial/graph-
context?min lat=37.50&min_1ng=126.9%0&max lat=37.60&max 1ng=127.00"

GET /api/vl/spatial/search

| /

S elE (37h)

Naver Local Search APl T2 A|, 7|YEZ FA AM WGS-84 Xt E M3 st
STt

curl "http://localhost:8081/api/vl/spatial/search?query==CH
# SE: { "query":"SOFY", "count":5, "results":[{ "title":"ZLHYFY 23 Mw,

"lat":37.5563, "1lng":126.9236, "category":"uE > X[SIEG" 1]

#

|POST /api/vl/spatial/gateways

OI=: Bearer (ZE A2 X)
ZE-E2UF) ME. =7 HEi= pending, 22X S = Bt E Jef=of 2tF.

curl -X POST http://localhost:8081/api/vl/spatial/gateways \
H "Authorization: Bearer eyJ..." -H "Content-Type: application/json" \
-d "{"lat":37.5595,"1ng":126.9268,"type" :"shortcut",
"properties": {"description": "OlLtE Z2
","path coords":[{"lat":37.55%94,"1ng":126.9267},{"1at":37.5596,"1ng":126.9269}1}}"'

|PATCH /api/vl/spatial/gateways/:gateway id/status

Ql5: Bearer + Admin &g
XE2Z £Q2/7{5. approved A| ApplyGatewayGraph(active=true)Z 2t & 12 F2!. rejected A| H|Z

curl -X PATCH http://localhost:8081/api/vl/spatial/gateways/<id>/status \
H "Authorization: Bearer <admin-token>" -H "Content-Type: application/json" \

-d '{"status":"approved", "reason": "%t 2ol %E"} !

|GET /api/vl/spatial/gateways/pending

91=: Bearer + Admin &

SO SAXNEE =5 =3

g=t.

curl http://localhost:8081/api/vl/spatial/gateways/pending -H "Authorization: Bearer

<admin-token>"

|GET /api/vl/spatial/areas/:area id/visibility-graph
AS: Bls (S7M)

[
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sE S

T RUM LEQUM AR MOS QOom XM Qom &I AN B

curl "http://localhost:8081/api/vl/spatial/areas/park 001/visibility-
graph?entry lat=37.5580&entry 1ng=126.9240&exit lat=37.5588&exit 1ng=126.9255"

|GET /api/vl/spatial/safety-map
Q1F: Bearer + Admin &€&

22X+ 2 X| &= G|O|Ef (CCTV-EQtS - AIEF SUX[-ZAL SUX|-Z AL M Z) BBox =32

curl "http://localhost:8081/api/vl/spatial/safety-
map?min lat=37.42&min 1ng=126.76&max lat=37.70&max 1lng=127.22" \
-H "Authorization: Bearer <admin-token>"

sz 3 e (Z2lXH

HME | F= My
POST /api/v1/spatial/graph/nodes LE =5 F7 ({lat, Ing, type})
DELETE /api/vi/spatial/graph/nodes/:node_id 1= Abx| (HZAE R E QX T H|EA3Y

POST /apilv1/spatial/graph/edges AX| =& F7} ({from_id, to_id})

DELETE /api/vi/spatial/graph/edges/:edge_id  ofi x| Alx|

4.4 ETL — /apilvi/internall/eti

|PUT /api/vl/internal/etl/safety-data/:region code

Q15: Bearer + Admin &g

XY o+ HO|e =8 E2[A. ALH7I1ES-CCTV-ZA Y ZEE 2| Li2t0HE M H.
curl -X PUT "http://localhost:8081/api/vl/internal/etl/safety-

data/seoul?stairs geojson=/data/stairs.geojson&streetlight csv=/data/lights.csv" \
-H "Authorization: Bearer <admin-token>"

# SH:
{

"status":"success","region code":"seoul", "records updated":1523,"records failed":2

|GET /api/vl/internal/etl/logs
Q1%: Bearer + Admin &g

2 ETLED =3

curl http://localhost:8081/api/vl/internal/etl/logs -H "Authorization: Bearer <admin-
token>"

|POST /api/vl/internal/etl/run

Ol=: Bearer + Admin €&

Team 2 M 2| 7| | Page 19
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ETL ZZ2NA ®H A&,

IDELETE /api/vl/internal/etl/safety-data/outdated
QlE: Bearer + Admin &g

X8 L==(days, 7|2 180Y) O & = O+ H|O|Ef mt7]. v2.3.10 M= 28 7| &, X SQL AtK|= TODO.

curl -X DELETE "http://localhost:8081/api/vl/internal/etl/safety-data/outdated?days=90" \
-H "Authorization: Bearer <admin-token>"

|POST /api/vl/spatial/gpx/upload
QI15: Bearer (2= A2 X})

GPX E&l It 9 Z = (X|CH 10MB). haversine 72| A4t & A3 SIX| S & EHX],

curl -X POST http://localhost:8081/api/vl/spatial/gpx/upload \
-H "Authorization: Bearer eyJ..." -F "file=@track.gpx"

# 8E: { "status": "analyzed", "new edges discovered":3, "matched distance m":1240.50 }
|POST /api/vl/navigation/routes/:route id/feedback
QI5: Bearer (2= AL2X})

Z=2 Bt XE. issue_tags: unmapped_stairs | dark_road | construction | dangerous.

curl -X POST http://localhost:8081/api/vl/navigation/routes/route 123/feedback \
-H "Authorization: Bearer eyJ..." -H "Content-Type: application/json" \

-d '{"rating":4,"issue tags":["dark road"],"comment":"7}2&0| EZFTILIC}"}"
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5. 78 3AE EOQIE

At FHEXLZE EEEA] O|SHsOF g s & BE f|X[ef 1 O 7 IL[LY.

T + 3P EA| sestolg
main.go (TIA) DE ZHQI DI HZO0| 0] 7| A HAIXSZ O|R0{H. o|&
d def=of T TA AA
core/jwt.go : JWIManager RS256(24 M 2) + HS256(2| Z2f|Al) E2 HYF7| 2l
i A RSA 7| At& 8 — IO = BLEA| A& 7|
K.
core/middleware.go DE Q= A HOIEJ} 0| A2 ENfSH Bearer E2 =
AuthMiddleware ()
Z > RS256 A3 — JWTClaims Gin ZAHAE ¢l
core/middleware.go : AuthMiddleware 0| % #|0| d 2=, claims.Role == 'admin’
AdminMiddleware ()

201, £ 2 K| Al 408.

natvilge Elon/englacage S4B B4, 2H2E ST LE FHEK, A ) B
applyWeightsToEdge () o of7|Af A[ZH

= = .
navigation/engine.go : container/heap 7|2t min-heap. 7t&X| H|- &1} &K 72|
dijkstra()

SN FH. 2K B A 57 BE.

navigation/engine.go

HE2E HOtR = AKX HIE HZE 74 cloneGraph()2
computeAllEdgeCosts ()

4= B ZHHo|H 378 WX,
navigation/service.go : ool 22 El XA BBox IHAlE(x‘I/x2/x4 ) |:|) 47 ¢
GetRoutes ()

¥ Z42 DRE, iY 2 Ho|3 1T By
navigation/service.go : IESLEE AW OFLN 7Ll SH BFS UM HAIR

mapToConnectedNodes ()

spatial/repository.go : PostGIS BBox # 2|2 DB &2 Q9I0 2 2| navigation.Graph
LoadGraphContext ()

2 Heh & NMEA o 2t AT 7t
spatial/repository.go : PostGIS <-> ¥ AFXF KNN #2|. idx_nodes_geom GIST @l
FindNearestNodeID () _

CiA D= ZoH MY A2 H5 S8
spatial/repository.go : TR SO A KL - Q= FYUS EVWY N2 2
ApplyGatewayGraph ()

A Al
spatial/service.go : Naver Local Search 2|2 AP| &%, KATECH Xt& H%h X

NaverSearchClient.Search ()

2|. NAVER_CLIENT_ID/SECRET &=
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users/service.go : Login()

users/service.go
RefreshTokens ()

users/repository.go
SoftDeleteUser ()

etl/collector.go :
FileCollector.FetchSafetyData ()

cmd/seed/main.go

db/schema.sqgl

A2 X} 0|24 A| H 0| berypt Bl Alg — EFO| Y Of Ef b
of.
EZ ZHO|M Hy. THALE & X| Al SiE B HH| MM

22 57|

GDPR &= Pl A& E2HM 4 Lfj OJH & =t + SHA| 4
M+ EZH7].

2 ETL Tto| =291 ZTIH. OSM A T GeoJSON, 7I2
£/CCTV CSV, AAl JSON =Xt H2|.

20 A OSM A|G: IfA = E 2E , 20§ A SUX| 2E (FK
2|Ht 8 X]). OSM_FILE 44 AL,

PostGIS &%, 2 & HIO|&, 21HA, updated_at E2|H 2
3t 2ot DB A7|0F ZE|O|H ARt A| Rt X 8.
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6. 2T EH 0| Xl FXM A (SBOM)

6.1 Go M & 2|E4d (go.mod)

2§ B 8E
github.com/gin-gonic/gin v1.12.0 HTTP =3 Qg3
github.com/gin-contrib/cors v1.7.7 CORS 0|59 0
github.com/jmoiron/sqlx v1.4.0 SQL &% (named query, struct

scan)
github.com/lib/pgq v1.12.0 PostgreSQL E2}0|H
github.com/lestrrat-go/jwx/v2 v2.1.6 JWT QIAE/C| AL (RS256 +

HS256)
golang.org/x/crypto v0.49.0 berypt H| 2 H 5 Sfj 4
github.com/swaggo/gin-swagger v1.6.1 Swagger Ul 3t
github.com/swaggo/swag v1.16.6 Swagger ZE A
github.com/swaggo/files v1.0.1 Swagger &

Fa 7t oEd
2= HH H| 1
github.com/bytedance/sonic v1.15.0 1% JSON (gin 2|&A)
github.com/go- v10.30.1 QF HIOICI Q5 A HA}

playground/validator/v10

github.com/joho/godotenv v1.5.1 env Il 20

=

Ij 7| X| HH 2L

react / react-dom M9.2.4 Ul 3
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react-router-dom A7.13.2
axios M.A13.6
tailwindcss N 2.2
leaflet M94
@radix-ui/* (dialog, Ch2
dropdown, select, slider S)
lucide-react MT.0
class-variance-authority / *| Al
clsx / tailwind-merge

e eEM

oj 7| x| HH
vite / @vitejs/plugin-react A8.0.1
typescript ~5.9.3
eslint / eslint-plugin-react- A9 394
hooks

@types/react / @Qtypes/leaflet £ Al

—

6.3 2|2 AMH|A 9l API

=2
(=]

MH|A =

PostgreSQL 16 +
PostGIS 3.4

ol
— =1

T HO[H M2 GIST 52

A

Naver Local Search APl =t 4 /po| Z44H (/spatial/search)

Naver Maps Web SDK = gjo|olE x| a2l
(index.html &} ¢
OpenStreetMap HAX -2 O {12 40| H

(cmd/seed X 2|)

M
at

6.4 SBOM ¥ 2H™ F=pnl

Team 2 M2 7|H |

E|
=]

SO E 2%
HTTP S2t0[¢E
wE2|El Css
2| At HO|X| X| =

Ul Z=Z 9 E (shadcn/ui)

oto|2

CSS 22iA FEZ|E|

olo

=

Hl =
==

ST 0 M
TypeScript Z4 I} 2

PN |

E7-I

=l &

In
o

Af

% Fol

TypeScript Et

ol

—

2y

ol

A
=

DATABASE_URL 914 Xt

X-Naver-Client-ld + X-Naver-Client-
Secret

VITE_NAVER_MAP_CLIENT_ID 2
321 ojato| |

ol
—

S/ EIOIH ( )

==
oS =
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syft v1.42.3 + grype v0.110.0 At&, 2026-04-03 7| &= 4. SPDX 2.3 JSON %

o 7| x| QI E g

LB SHX| 7| X] %
Backend (last_mile_backend) 807M 174 (LOW)
Frontend (last_mile_frontend) 1647 0 — 2zl
24 2447Y 124

FoFE M (HH 1 )

7| x| A HE SEHE | FHAFID
filippo.io/edwards25519 v1.1.0 vi.1.1 GHSA-fw7p- LOW / 2H™ o| =M
63qq-7hpr

sie 17| X| = go.mod 2 & 29|

H | OFtl lestrrat-go/jwx/V2(JWT 2t0|E2{2)E St 7t o|&d YL
Ct EPSS 0.1% 0|2t 2 M|

g0
& 7t580] 02 RS LCt.

=
—
o}
=1 T x<d

ZX| Abg

Ir

+ go get filippo.io/edwards25519@v1.1.1 & go mod tidy A S 2 8|4 75
« K& lestrrat-go/jwx/v2 Z|4l HT HH[O|E Al X5 5 &

+ CRITICAL-HIGH F|2f& 0 A — %7 o|&E4 TA|

o 7| THATH HE: syft + grype £ CI/CD IO Z2FQI0| E8t3t0] 7t Ats M
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.28 H 8 2%

2 | oAl 2k
A
T
DATABASE_URL postgres://user:pass@localhost:5432/lastmile ?ssimode=disabl = PostgreSQ
e L DSN
JWT_REFRESH_SECRET my-super-secret-key-at-least-32-chars Refresh
Token
HMAC M2
I N ESEN
32HI0|E)
NAVER CLIENT ID M abc123xyz Naver Local
. Search API
- SciO|gE
ID (B127
Al A H
gdst
NAVER_CLIENT_SECRE o  secret456 Naver Local
T o Search API
- Scio|gE
INEE
ADMIN_SIGNUP_CODE M LAST_MILE_ADMIN_2026 Admin A&
! My =of
Ic (o4
g Al
Admin 7+
=7
OSM_FILE Al /app/scripts/seoul_all.json cmd/seed
= & osm
el
Al JSON I+
a2
7.2 ZEEQIE (.env)
Hg 2 2 A oAl
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CAREEE (R #9IE Base URL (S8 S2{A| 818). Ol
http://localhost:8081
VITE_NAVER MAP CLIENT ID Naver Maps Web JS SDK 220|921 £ ID (ncpKeyld).

O] Al X[ = O FAl.

7.3 Docker Compose (.env)

H Y 71232 My
POSTGRES PASSWORD | postgres DB #+IH{S X HLUHS
DB_PORT 5433 SAE £DBEZE Of3E
BACKEND PORT 8081 SAE = H0lc ZE Ojm
FRONTEND PORT 5173 SAEZTEEQE ZE O
JWT REFRESH SECRET (BHEA] M) BHOIl = Z{E|O|12 M

/\ env IFLO|A ZL0]| § ER7F 2t E B $$= O| A7 O B OF B LY.
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8. CIlO| E{Hf| O] & A 7| O}

E|0] =2 last_mile_backend/db/schema.sql M| & 2| | Of

RE
& 44 (STORED) & L|C}.

8.1 nodes
zd
id
lat / 1ng
type

geom

is_active

8.2 edges
=
id

from node id /
to node id

distance meters
has stair
slope grade

light density

cctv _density

is main road /
is in park /
is active

Eted
TEXT
DOUBLE PRECISION

TEXT

GEOMETRY (Point,4326)

BOOLEAN

EtY

TEXT
TEXT

DOUBLE
PRECISION

BOOLEAN

DOUBLE
PRECISION

DOUBLE
PRECISION

DOUBLE
PRECISION

BOOLEAN

Ao

= O

A& LICt geometry

T EESINEL
PRIMARY KEY
NOT NULL; WGS-84 £t

NOT NULL; street | gateway | park_entry |
park_exit

GENERATED STORED from
ST_SetSRID(ST_MakePoint(Ing,lat),4326)

O| &l A .
[

DEFAULT TRUE;
on geom)

idx_nodes_geom (GIST

Hekz=H /43

PRIMARY KEY

FK — nodes(id); idx_edges from_node,
idx_edges_to_node (partial, is_active=TRUE)

NOT NULL; Haversine A AFZ}

DEFAULT FALSE

DEFAULT 0.0; ETLO|A| slope_samples 7|t | O]
E

DEFAULT 0.5; ETLO| A security_lights 7|2F &G O]
=]

DEFAULT 0.5; ETLO|A cctv_points 7|8t Y C|0| E

DEFAULT FALSE/FALSE/TRUE
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8.3 users
Yy Ef2l R EELEL:
id uuIiD PRIMARY KEY DEFAULT gen_random_uuid()
email TEXT UNIQUE NOT NULL; idx_users_email (partial,
deleted_at IS NULL)
password_hash TEXT NOT NULL; berypt cost 12
user type TEXT NOT NULL DEFAULT 'standard'
role TEXT NOT NULL DEFAULT 'user'
is active / BOOL/TIMESTAMPTZ A mE AMK|: trg_users_updated_at E2|HZ
deleted at

updated_at Xt-& A4l

8.4 user_preferences

=y S EESIVREL
user id uuibD PRIMARY KEY FK — users(id) ON DELETE
CASCADE
stair avoidance / SMALLINT DEFAULT 0; CHECK 0~3
slope avoidance /
safety priority /
main road prefer
8.5 refresh_tokens
=B Efel Aotz | 4
id UuiD PRIMARY KEY DEFAULT gen_random_uuid()
user id UuiD NOT NULL FK — users(id) ON DELETE
CASCADE; idx_refresh_user _id
token hash TEXT NOT NULL; SHA-256 hex; UNIQUE QI
idx_refresh_token_hash
expires at / TIMESTAMPTZ/BOOL NOT NULL / DEFAULT FALSE
revoked

8.6 gateways / gateway_events

Z A (gateways) Ef Hefxd 43
id uuID PK; idx_gateways geom (GIST)
lat / 1ng / type DOUBLE/TEXT status: pending|approved|rejected
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/ status
properties JSONB path_coords H{ & =% 7t5
reported by / UuID FK — users(id)
reviewed by
=
8.7 2t H|O|E| H|O| =
Hlo|= T2 2 5olArgd
cctv_points BIGSERIAL PK, purpose, address, lat/lng, geom GENERATED STORED,
source, data_date; idx_cctv_points_geom (GIST)
security_lights BIGSERIAL PK, address, install_type, mgmt_org, lat/ng, geom
GENERATED STORED; idx_security _lights geom (GIST)
slope_ samples lat, Ing, slope_deg, geom GENERATED STORED:;
idx_slope_samples_geom (GIST)
etl logs UUID PK, job_name, status (successlfailed|in_progress), message,
created_at
areas TEXT PK, name, boundary GEOMETRY (Polygon,4326), obstacles

GEOMETRY (MultiPolygon,4326)

8.8 HO|E &AL

users (1) (N) refresh tokens

users (1) (1) user preferences
users (1) (N) gateways [reported by]
users (1) (N) gateways [reviewed by]
gateways (1) (N) gateway events

nodes (1) (N) edges [from node id]
nodes (1) (N) edges [to node id]

cctv_points - (SQL script) - edges.cctv _density
security lights - (SQL script) - edges.light density
slope samples — (SQL script) — edges.slope grade
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9.ClICD Sl &t

9.1 Docker Compose (:"._J’g 2

docker-compose.yml2 470 MH|AE FO|gtL|Ct:

MH| A 0| 0] X|/Dockerfile g

db postgis/postgis:16-3.4 PostgreSQL+PostGIS; schema.sql A& X &
(B AIZF AL

backend last_mile_backend/Dockerfile Go HE|AH|O|X| HE: LfX 8080 —» SAE
BACKEND_PORT(8081)

frontend last_mile_frontend/Dockerfile Vite 2= A{H{: FRONTEND_PORT(5173)

seed last_mile_backend/Dockerfile.seed  /AF ogM A| o profile: manual (ZA| & A4

28)

Docker &3 =Af

$ 1. 24

=4

rE

A M
+= 273

cp last mile backend/.env.example last mile backend/.env
# .envO| JWT REFRESH SECRET, NAVER CLIENT ID & YU
# 2. DB + HAC 4 TEEULC AE

docker-compose up -d db backend frontend

# 3. A|E M&H (XX 13| E= pp X7} F)

docker-compose --profile manual up seed

# 4. Swagger UI =0l
# http://localhost:8081/swagger/index.html

A\ V2.3.10| = .github/workflows/, Jenkins It Y, MakefileO| S{&L|Ct. &4 CI/CD LtO| =2} Q!
S EfILICE

9.2 2% 3 UL (72 &3)
HHoll =
L Z: Go 21.21, PostgreSQL 16 + PostGIS 3.4 27 A3l

cd last mile backend

Team 2 M2 7| | Page 31

RIS



LastMile Developer Manual V2.3.1/ Doc V3.0

cp .env.example .env # AX giez HE

go mod download

go run ./main.go # AMH :80800fA AEf

4~ X7: Node.js 218
cd last mile frontend

cp .env.example .env # VITE API URL, VITE NAVER MAP CLIENT ID 43
npm install

npm run dev # 0Y MH http://localhost:5173

9.3 C[O|E{H| O] & 7]} B AT

A7|0p B8

psgl postgres://user:pass@localhost:5432/lastmile -f last mile backend/db/schema.sql

AlE mpoj =2}l (FA)
cd last mile backend

# osM JdEiZ A=
OSM _FILE=scripts/seoul all.json go run ./cmd/seed/

# dAL OOl ¥z=E
SLOPE_JSON=scripts/slope latlng samples.json go run ./cmd/import slope json/

# X eH Ho[H EZ (ccTv-7t2S LE YHO|E)

go run ./cmd/enrich edges/

9.4 A3 2 E C|AHERZ

A3YE o
!
scripts/run_seed and enrich.sh MH| A|E o] Z2}2l: OSM —

AN AR =Y

scripts/docker seed pipeline.sh Docker 7|t A|E O] Z2}0l

scripts/import seoul safety data.sh MEA| A CCTV/7IR S o]
HUZE

scripts/import songpa safety.sh L0 OFM H0|H QZE
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scripts/convert slope geojson to samples.py

scripts/sql/10 update edge safety density.sql

scripts/sql/20 update edges slope from samples.sql
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