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member_profile.member_id 7} FKO|7|2t 51 s 3|210] profile 0121 747t MZ 2~ UESLICE H2 1:10]|H child FKO|
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CREATE TABLE member_profile (
profile_id bigint GENERATED ALWAYS AS IDENTITY PRIMARY KEY,
member_id bigint NOT NULL UNIQUE REFERENCES member(member_id)
D

4. 8| 0|F2 SME 5Lt

member — course member enrolls in course

course — lesson course contains lesson
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enrollment — payment enrollment is paid by payment

member — member member is managed by member

self-referencing FK= 2 -Ci2-7HH| 12| treeX|{Ed 22 table 9t2| parentE & & Q&L rootQ)
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enrollment - bridge + event
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member_id PK member id FK course_id PK
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email UNIQUE —> —P| titte
status
name . price

paid_amount
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created_at - status
| J | J
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- -
[ 2X| 4= - member.course_ids = "crs_1,crs_7" - course.member_ids = JSON array ]
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8.1. bridge table?| & =

CREATE TABLE enrollment (
enrollment_id bigint GENERATED ALWAYS AS IDENTITY PRIMARY KEY,
member_id bigint NOT NULL REFERENCES member(member_id),
course_id bigint NOT NULL REFERENCES course(course_id),

status text NOT NULL,

paid_amount numeric(12,2) NOT NULL,
enrolled_at timestamp with time zone NO
UNIQUE (member_id, course_id)

PostgreSQL constraint A& 3
Ol Z HMIAIRHLICE

O| CiChCh 2HAIE

T NULL,

22 oA tabled} & FKE E 35t

rr

order_items

memberd| course_status o= Z=to]| CHat MEHRILI7t enrollment.status
courseOf| paid_amount Ol 3|2I0| AH| LH ZHJUL|7t enrollment.paid_amount
member0f| enrolled_at O] = AlEO| A UL 7} enrollment.enrolled_at
courseO|| completion_percent ol £ZRte| of SQILMt lesson_progress

8.3. CSV-JSON-arrayZ| Qi&|L} L}22 7

ol A O]

HH 3} JISONS DB7} X|25H= HAl type
H|2kslof 5H= BHAIE § cellol] &7]= HLICE

& 2t7] table Z

2 o= AFLILE EX= 7|= AH7L ot S8

A2 ot

Z g=0f FK7HER QLM 718 SES EIESHA| A
EE SH-AH-HE EHe owner®} ghat S| Ao - ALK
S M- EA 7} S payload EZ-EA|7} Z2H
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course_ids = "1,2,3" 2 course A E sZL|Ct HH |2 AP| 22 payloadE ZAI SX O 2 JSONO| E&t6H=

==l
4 source®} schema versionO| HEHSICHH CHE MEHQIL|CY

9. data dictionary= O|EHLC} o|O|E #|oFsiL|C}

column SE2F O™ JHAX}-7|&IXH-AIZE Z2 HOE Ch=A| siAgLIC &F0t tHES S

table-column otz 7= O|Z2 L7t enrollment.paid_amount
URY HYUO| M= 22 BOIAL7E A 2 2

Ho| a2 Hels RALIt 2ol = SelE A= Ui
grain-owner O row2| AFAIQIL |7t st MY

type Ot ALtS SRt numeric(12,2)
format-unit A-Esh A7 E BAQULTIE KRW, scale 2

required BE MY G20 & 5 JAELII NOT NULL

default MR F7H O ZES &Lt =

domain 58243 MOl= FAULI 004

source Z|= source of truth= {C|QIL|7} payment confirmed event
sensitivity JNQIE - OIZHE = ol |7} Qldt e e

owner o|0|Q} =& MU= =1l ZXH| PO-data owner
example HaAA- LR OlAl= RAUL7T 0.00, 42000.00, -1 2X|

0|E2 =AM ZHA|oi|M Zotof siLiCt

2 F
paidAmount
logical paid_amount

event paid_amount

metric paid_amount_null_rate
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HI['H2 AlS0tct Zete Feol-Hhl-NULL-source= Z0}0f SfLICE 0| S0| H|XSITH 22 H0|E = EFYSHA| gE&L T

opzholl= A AA T} sourceE £LICEH

source

completion_percent lesson_progress ota gl / MA| 2l& x 100 ZIE event §
order_total order_item 22F x 3 CHIL§H item B4 transaction
member_age birth_date + 7|&¥ ot Lto| = x3| A| EE= 7|&=Y batch

30% 2ol 4
“amount’ BHLITH Mol5tn E5tet M3 E 012E MX| QIO OfiH AR CH2 £A7H 22 columnol S0iZ 4

UELIIF?
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10. NULL-HI 2X}21.0-false2| 2|0|E Sa|gH|C}

NULL-Hl 2X}-0-false-3liT iS22 A2 CIE AAIO|C}
20| gii= 0|2 # Zio| 09 Tef-£7-Y BEto| L2ixn BY ORE 37| ofzict

obx 28

unknown

B 743

boolean

suzt01 Y

zero

N/A

%48 Chat obd

separate reason

6]l - completion_percent

ore
B

0

AEE YYD AR

=3

NULL = OFF] Z&= row?Zt @i7Lt

-

27F - oj= £elX| A
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ZQ35}H reason/statusE EE column &

NOT NULL2 ¥Mste| A7} ofLlet RE
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r

2o} &3| FEIIX| &L}
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4 ' 4 N 4
=
ofx B8 QX[ ¥l HAE
unknown empty
. S . J

0fl - completion_percent

0 = T=E SHMD AIEfSHK| LS
NULL = Of& ZI= row?} QI7LE SH 71 - O SEQIX|] AHlef
‘REI} Sl 91270 Y20 SL25HH reason/statusE ¥ column EE
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N\ 4
: BAE A3 g oAt opd
boolean separate reason
J \
StC
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NULL D2-0)47-0/8 Of=| &2 7K of &

gl 22Xty e text 242 ASLE 20| 0 AR MEE HIZ

0 =y B | PN < i ] ez = 0%, 24 0

false BAH AHA oA =2 oF &

not applicable O] rowOfl= &E XkA|I7t & of & 2= 4zke| ZX| £21 1D

‘QE7 ‘0|z’ Sig g0l YEMOR CH2M status LE reason _code £ @ RS |CE 2= X}0|E NULL
SLIZ LS| EELIC

-

10.2. NOT NULL ZAN =g

. row’t Mg dZ of S g YLnk?

So

. import-#2|Xt-batch-migration dEx AL|7}?

. parent g0 row?t =g & U&LI?

D2 AMEIE T status® ESHSLINN

Cf|oJEfoil NULLO| RACHH OfEH| backfillgtLint?

10.3. CHECKTIO 2 NULLE 2H=C}1 Q3l51X| t&L|c}

PostgreSQLOfIA CHECK 4|2 true BE= NULLO|H S2tgt 4= JIFLICE CHECK (price > 0) ZF2= NULLS 2HX|
RS2 ZH0| LM NOT NULL S Ex MeigtLct.

paid_amount numeric(12,2) NOT NULL CHECK (paid_amount >= 0)

10.4. 0= NULL LAl 91| 2 Y| StALIC}

OFA ZFsHA| E"= 022 MIstH 2K 01t 128 4~ GIELICE 22 2= 05 NULLZ HiH 22-2% -1 0

Z2 A A E SELL
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11. type-unit-A|ZHS 2 o|O|e} &HH nEL|C}

HIOIE] type ME #AMICH 518 91itat oju|S At

SZU-A[ZHER|- T ET} text2 SX|H H - A& HS0| 2% siM 2R = HRpICH

numeric(12,2) integer / numeric timestamp with TZ date - interval
currency HE unit ©E instant®} zone &£ AET ES 2K

x "42,0002" text x "3kg" text x "7/15 3AI" text

v 42000.00 + KRW v 3.000 + kg v 2026-07-15T15:00:00+09: 00

a8 9. type2 XME 20| OtL|2t 3 ALkt Hebd S FetLoh A-AlZHES

i
g
o

>

—
o
ry
=2
oo
Rall
Ral
52
>
L
aful
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( ) ( N\

=
numeric(12,2) integer / numeric
currency Hx unit @
. J L J
4 N\ 7
x "42,0003" text x "3kg" text
v 42000.00 + KRW v 3.000 + kg
. J .

Hatsh 2H2 floating point2 L} exact nu
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4 N\ { )

timestamp with TZ date - interval

instant?} zone & AL ES 2X]
. J \_ J
EE— r D

x "7/15 3AI" text

v 2026-07-15T15:00:00+09:00

o

eric - A|H2 offset-zone-UF 7|=US WA|
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11.1. C{ = type MEHE

ol A"

K| HAIA Az

712k

?|H payload

integer-bigint

numeric-decimal

real-double

boolean

text-varchar

date

timestamp with time zone

timestamp without time zone

interval LlE= A|ZHZS &

JSON type

11.2. 2HL2 exactlX| HX| E&LIC}

PostgreSQL numeric type M= numeric = exact typel =,
point typeQ 2 AMIsI0{ ZoHX|Z MEtA0| QT Z0o|l= numeric2

paid_amount 42000.00, currency = KRW

paid_amount 42000.0 float
paid_amount = "42,000&"

precision-scale-currency

QR HE-H|u A

NULLO| H|3AE 5|8 018

Hrsh- A2 AL 20|

SERIERE

213 offset-EA| zone

schema version-Z4M-H= 2

real - double precision 2 inexact floating-
Lk

AlM S = é:'xl'i'lel:"ll HO{E text =

MEIHS QMM S ALZ AL .Z=0| Ald 2X}1o
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1.4, AIE-20-X| AlZEE 2L

PostgreSQL 2 A= timestamp with time zone Zf2 LIEX OS2 UTC 7|E2 2 C}E 1 session timezone0]| S+
HAISICHD MHESIL|CEH Rl2f AFEXEZ D E A|ZtCH O|EMHK| X tES EEE|= A2 OHELCt

— A

U NESH ol

4 &2l &7t absolute timestamp N7 O{C| ML Z+e &7t

ME 29| 78 20 144] local date/time + zone ID oOj2 DST- A= #atet AH o0
A date AlZol e glg

302 At duration-interval A|Eo]| ofL|2} Zo]

RFC 3339 QIE{4ll timestamp E& §AIS HO|FHLICL APIQt eventOlM 2026-07-15T15:00:00+09: 00 X W}
MzhoffsetS HA|SHE], DB LI typeZt QR4 zone EE O{RS U2 AFFHLICE

CHECK 01 POl 5 83) #1Z migration ZQ
enum type DB N|E ote| &5t type L HAH-HE-0|AMN HE
code table + FK YR Y- -2HY 018 22 joinZ} lifecycle =L
A YRR ME NEf-2R0lls 2R
PostgreSQL enum EA = QUO|LE MEfXME Al gf TetS o= SL|CE ¥1Z0| 11 metadataZt =& AEHEFH code
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12. §|2F2 &2 El MEfE databaseZt 7{55}A| €L|C}

Ul AZEto 2L BlOJE 2EME XY £ Lt

API-batch-migration-Z2| £ 5 BE MJ| 427} 2Qst= 32

%12 DB constraint2 = 0335}

Database

NOT NULL - UNIQUE - CHECK - PK - FK

=
2

=l
=

o

i

+2tE - orphan - freshness - drift

2P MEFS SIQI5inY, DB= BE 47| 29| OpX|9t RAY S X|ZLICt
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Database
NOT NULL - UNIQUE - CHECK - PK - FK
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12.1. 8Al constraint X| &

constraint

PRIMARY KEY O row= F7ULI7t

NOT NULL ow AIA I HEEA| QHL|7}

UNIQUE 2 YT U0l = MAT ELint
FOREIGN KEY parentZ} &X| EX{ L7t

CHECK 0| row Qto| Z+-Zto| REEILINL
DEFAULT Zh ek A rowof| RS ZELITT
GENERATED CHE columnQ2 &aF AAFEHL| 7}

12.2. 3} AZ0HO R BEsh |}

SAl0 & Q30| S0{7Lt batch-migration- 22| =7} &1& M0 59|

5|85tA| F=CtH DB UNIQUEZL 7 z=712| OHX|2} 017} LT}

CONSTRAINT ug_enrollment_member_course UNIQUE (member_id, course_id)

Jr

enrollment_id

member_id, course_id

member_id + course_id

course_id = course

amount = 0

status = pending

line_total = gty x unit_price

12.3. database constraint?tQ 2 &= SE35}X| &SLICt

DB error® JICH2 AFSXHOIA| 01 31 Ofel 248 TR0f SH=X| 27| OfZIALICE Ul AP Dl2| A%5kn, DB error

[e)
code-constraint name= 24 A2l problem responseZ H&HstL|C}.

5 el
u 22 T B4 B4 HIIS HEE oh
API-domain HshAE M0|-Q| 5 A X} aggregate S
DB row-relation?| 2 244 HE

2= constraint error-52t&-orphan-drift S=A| ZHA|
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12.4. constraint O| 2 & 22 Z7{L|C}

CONSTRAINT ck_enrollment_paid_amount_nonnegative CHECK (paid_amount >= 0)

CONSTRAINT fk_enrollment_member FOREIGN KEY (member_id) REFERENCES member(member_id)

YA|IH O|E2 migration-2F mapping- 28 20{|A Ot F2]0| H =X 37| 21A| gt

12.5. CHECK?2| BiQ|E QtL|C}

PostgreSQLE CIZ rowl} CIZ tableS £ X5t= CHECKE X|&XQl BZAM HEtOZ X|SHK| 4&L|CE cross-row
;'£|O 7|'o°|'|:|:| UNlQUE FK- EXCLUDE ._ '|3l=||'6l_|- constraintS L:ILll‘ol aggregate.él'EH ﬁ_;&!%

=
transaction-trigger-domain service-quality check = Q! Q|x|=E HA|&'L|C}. DB M| Z0ICt 7|5 L2002 AlF| 2
34 EME SelgiLCh

=}
M

—_ ’

P

—

gl

30x &lol 5
APIOf|M O[O AIHSM=X]" 2|5t 7| INSERTSI= ZETC = SA| S5 LIHS 2tW5| 27| 0342 0|/
AL

13. referential action parent?} childe| = 7|2FiL|C}

FK= parentZt EXSH=X|2t HotX| 2SLICH parent keyE 8- AA[E I childE €A &X|= FgfL|Ch

action parent AH4| A] HatM Zia
RESTRICT Alx =0|H 7 child7} Q= parent AtHIZ 2 AF ofotof |77}

NO ACTION constraint Q1 A0 2[Ht0|mH & transaction 27HX| X{EiX|7t E &7}

CASCADE child= 8HH At child7t parentQ| &4 2H2 40|10 =T EZ JIX[7} Q&L
SET NULL child FKE NULLZ #1Z parent ¢i= child7} ©|0] 913 FKZ} optionalIL|7t

SET DEFAULT 7|2 FK Zfe2 ¥y o|0| Qle 7|2 parentZt H2E ZXHEHL| 7

PostgreSQL constraint 2A1= ON DELETE @} ON UPDATE action2 AW3iL|CE AM| RESTRICT @F NO ACTION 2

A AE S MIE 2|0|= DB H|Z 2} constraint ™2 &HQISHL|CY,
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13.1. CASCADEE H9| 7|08 n2x| etaL|c}

course A
I lesson Zzto| &4 A4 - cascade ¥
2

I enrollment JE- 42 0|7 - restrict EE HE HEN3E HE
I payment M2 5H - HE Hin ¢y o E
L audit event ZAb BH - UUEHOZ parent HO| AH|Qt Ea|

parent@t 74| child7t AlZEHE E|=X|= 7|= teamO| OtL|2} Y5 ownerk SQI5{0F &FL|C}.

13.2. “AtH"e| 4| ojojg TRt

A8x 2

SE0M 52 status = inactive, view filter

course EHOf AEH H1A

oy X
ol et AR 23715} 07| workflow
EE OHE Al row HA physical delete 7HsA

soft delete= 2= AMH| 2X|2| 3HEHO| OFLLICE deleted_at € F7FHE unique-FK-ZAM-HE-TH7|- 23 FEI2

EH&LIC G0|E HE Q17 |= M05-030f| M EE2 HAFLCE

13.3. delete scenarioS 2Z0 2 Z4gh|C}

2t2=l enrollment®t paymentZt QACH.
2YXt course ARE QASICE.

course A= AHRED moi MEfEE retired?t ECh.

7|Z enrollment-payment-audit=s Z=3| 7Hs3IC},

learner stHOM= IHA &E 7|22 ZHA|EICEH
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o= = A

member - advisor_id

advisor - room

course - title

enrollment - status

key HHol o=

14. M3s5l= B O|AI2 S0|= z209l
- © - —oO VioE VI 2 d
b3 | ;I-hEEU_I- |I:I I:hOlAI | |. | |. 74
uh= SST} RS 7K o|ZS 0} 5 AMMO| JH5E 8 Bt Rojl UEE Malsict

Az ubs o 1584 - urs 2a|
member_id member
course_1
course
rh= |7
course_2 _>
enrollment
course_3
gt cell = 8 3t
advisor_name
advisor_room gt row = 8t grain
— 7 .
371014 - course_40iCH ¥ Y a5 U4 - 2Atrow?t E
st F o471
agmn S

YEONCORE - GIBALJA IT-Al SERVICE DEVELOPMENT ROADMAP
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member_id member
course_1

course

HH= H| 74

course_2 —>

enrollment
course_3

gt cell = & %
advisor_name
advisor_room st row = 8t grain

L J .

Z7t 0|4 - course_40}CH H HE

of
Jh
oy
B>
el
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member - advisor_id

advisor - room
o|= XA
course - title

enrollment - status

key THof 2|Z

A7} row7} = AX O|AL ZHA - #Ol o|%| Ti5}
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14.1. M| 7}X] #17Z o] &t

insert anomaly 3|210| gloM s SEE + 88 S AMME Rots
update anomaly ZEHOo| 24 rowDiC} BHEE U0t HH O] 22X

delete anomaly OFX|2F 2 row AFH| I 2%t HEE A2t CIE AFATEX] &4

Microsoft2| database normalization =& A= &2} inconsistent dependencyE £0|7| /3 tablelt A E

ZECtn YL

LH2 ol

INF 2t HiE H-22 cell0| JYEL|7} course_1-course_2 enrollment rowZ £2|
2NF 28 =5t keyQ| LT O|=FHL| 7} enrollment0| member_name memberZ 0|=
3NF 23 non-keyZ} CtE non-keyOl| 2|&&HL| 77} member0]| advisor_room advisor2 0|=

14.3. gt Z42 412 EYQR gisLICt

member_id
course_id

enrollment_id

member_name, email
course_title, list_price

member_id, course_id, status, paid_amount

(member, course) Hok MFstiCH= ¥R uniqueness

course_title 2 enrollment_id £ Sall ZHHSZE & 5 QIO{ % course?t ownerL|Ct enrollmentdi| SX|5HH

ox
oIr
HI
1=
o
1=
wn
]
Q
©
wn
0
(@]
~+
o
I
r
of
mjo
o
:qI:l
ne
I
£
Mo
T
=
ok
4>
30

SLICE CHaE “Hai A7} OfL |2t S E 2%t
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=X 2y g2t A of

-

canonical source course.title

=2y 2 0H EEA| Z =1 spapshot

Al 7= A F20l= M HS2 BHdstR| 42
drift metric source?t ZH0Lof st= S| 22X 0
rebuild &t event replay EE= batch backfill

15. default-generated-derived Z}2 {1 &=8tL|C}

15.1. default= ¥=FEl M ZXoll HEELICt

PostgreSQL A 0|A] default= A rowE THS Wl 242 XIHSHK| 22 columndi| RILEILICE 7= rowE HFRALL CHE
column H#stof| 2} XtE x{A|&5H= #210] OFEL|CH.

status text NOT NULL DEFAULT 'pending'

defaultZ7t R4 “e4f pending@ 2 A|Z"E SESH=X], THX| client TR[QIX| 2MSFEILICE 2R E defaulte 22 52
4+ QaLc
15.2. generated column #xl| rowOf|A A|AHEIL|C}

PostgreSQL generated column 2A|= default@} E2| row7} HF2 f A4 Alof| 2} 20| ZHAIE| D AF2XI7} overridedt
2= QiCtn MHEHL|CE HEH H|eko| Qlen 2 ZA 2ME StolgtL|Ct

line_total numeric(14,2)
GENERATED ALWAYS AS (quantity * unit_price) STORED

by |
=

240| &xH source2 A S EL[7} {2 snapshot 2N St
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ALt HIgO| ZLI7t =

sourceZ} HFH™ Tk & HHYO{0F |77t |

0421 systemO| &2 7

ALAE SRELt YA ER

order_total 2 clientZt EL{11 server?t JCHZ
RIS HefL|Ch

15.4. P2k Al2kM

name
source
formula
rounding
null
refresh
owner
drift SLO

‘created_at DEFAULT now()' 2} “age GENERATED ..."

completion_percent

lesson_progress.status, course.required_lesson_count
completed_required / required_total x 100

A AW x2| HEE

required_total=00|™ NULL + reason=no_required_lesson

progress event commit &

learning domain
canonical Z#A|&tat xto| @

YEONCORE - GIBALJA IT-Al SERVICE DEVELOPMENT ROADMAP
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event-version 2L

U&L|CE canonical source@t At

£ AN A L= =X[7F oA CHELI7F
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16. Sixl| &E- T event-ZAI SHE EeletLICt

eixl defet My

updated_at SILITIC 2= F7F RS off HIHEX| &

$ixf| snapshot

enrollment_id PK

status = active
k) I

paid_amount

updated_at

version

Bl =30l wE

Az AA B7HE

= I Al A

o

event_id PK

enrollment_id FK

type = refunded

occurred_at

reason_code

Hl:
1
&

YS olnjgf £ME HY

actor_id

request_id

before / after

source

recorded_at

—

Q) £5-ZAf0 AHS

YEONCORE - GIBALJA IT-Al SERVICE DEVELOPMENT ROADMAP

soft delete= AH4| &

29| ci[of7} ofL|ct - HE-uY

a2 12, &l =352 snapshot, 42 2|0|Z 71Xl event, M2l =X E

= MO05-030j|AM 'HE M7

2 audite MZ HetsHX| ot

Z'2 table-columnO|2t1l

CHYE
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1% snapshot o8 event

enrollment_id PK event_id PK
status = active enrollment_id FK
HZ I
paid_amount type = refunded
updated_at occurred_at
version reason_code
L J .
Sz 3ol = T oln|et
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audit evidence

actor_id

request_id

before / after

source

recorded_at

>
>
i

=42) 2ol - ZA0] AFR
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rir
>

16.1. updated_at SHIE & 4 ¢}

£7h HEEET?
AHEXL @&QI7t batch@l7t?
Bolof|A RAeZ HIA=T}?

off HHEETt?

AT

OH request-job-event7t &2lQI7}t?
A F BMOZ HIE ZQITt?

current snapshot X2 MENZF 2L 7} status, version, updated_at
business event OftH 4 AFZ10| Oft&LINt type, occurred_at, reason_code
audit evidence LI71ojH A2 2 28 HHRSL I} actor, request_id, before/after, source

X
(=2

9 270| 2 Be

gl
Mo
__M
rok

MH|AZ} event sourcingS S{Of SHCH= 522 OFEILICH S-MY-HA|-

nE
+ES Meiph

16.3. &Ef Fo|et Z7{S AZEtLICE

command

pending activate active payment confirmed enrollment_activated actor-payment_id
active complete completed required lessons done enrollment_completed progress summary
active cancel canceled cancel policy allows enrollment_canceled reason-actor
completed cancel He terminal rule command_rejected policy-request_id

16.4. SA| £H0j|= version2 1n2{gh|C}

5 AEXI7LE2 rowE o1 ZHZ £3-51H LIS MEO| MA MES E2 £+ JUELICE version - updated_at
ZUE AHE8t optimistic concurrencyE S=2 Yste ot WHALICE FESH 232 M05-022

transaction-update@f Q1 AEtL|C}.
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16.5. ZtA logoil= LA YEHE 2= EX|SIX| 4&LIC

before/after FA| payload= H| |2 S Ct KES & QISLICEH O fieldS

UHS token-F0I AlHH Zt 02 E
mask-hash-H|QI&X|, &7t €Ot SOt EX| M05-032t G10 7HIEE - of| M AEFHL|CH.

E[
=
N

17. schema 142 7|= 0|0|E{2} consumerE &
o|SAlZLICt

D2 st ag|n ELb= O20] oFL|CE AX| row?t API-event-report?t ZXHst F{0|= column StLtE
A |

M-Sl consumerZt 8 Sl £+ U

71Z rowZ backfillstct.

quality queryZ w2t -2Ux|E AZ
N M7| ZE2=2 FSHStC),

NOT NULL-FK-UNIQUEE ZZ-Zstsl
ZE 7|2k § o IXE H|7{SHC.

17.2. 0]l - course_ids CSV & enrolimentZ £2|

inventory CSV YAl-ZE.91= course TA} invalid token count

create enrollment table:PK-FK & A{M DDL review

backfill token® row A4M source count@} target distinct count
dual read M 2t M, ol Zk fallback result diff

dual write EE&= freeze migration 29| M| H14 X 2| lag=0

constrain orphan H2| & FK-UNIQUE violation=0

retire Al column-code |7 consumer inventory=0
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17.3. constraint &7t M 7|& rowE &tolstL|C}t

PostgreSQL ALTER TABLE 2A{= constraintE F7t51M 7|& H|0|E{7 =

[
online validation-lock-deferrable 7| 50| Ct2E0 2 H|0|E] 1t A A|ZH0f| 2HF| AH/&IEHL|Ct.

17.4. rename 2X}2i vizd o|Ato] elL|C}

API field, event schema, Bl query, export, 2A{, st A= metric, Al prompt”Z} &l O]

consumer inventory®} deprecation 7|72 SLICt

18. O|O|E] ZAI2 dimension-metric-thresholdE &g

212 oHEso} a2 MY

|]:0II

6|0|E{ ZZ 2 L72210] OlL|2} dimension-metric-threshold2 2 5IC}

constraint7t B 229t AtE SH5Hj0f ot= F2H-X|A-2UXIE RS

fLICE. ®IZo et

RElY % amliner i G - -
LERES e K row G - -
[ owner - CHA table/column - A|&HAL - £7| - threshold - ZE - £ Q! - 0f|2| AFRE metricOICt 7| 25tCt

213, “ClIOo[E7F RS = 2 Chil RAS OfEA M1 o= oM &7t AS

YEONCORE - GIBALJA IT-Al SERVICE DEVELOPMENT ROADMAP

N R= =

MO05-01 - 61/78



2y 43t 558

1c-|>-oal*o'I =82 enrollment H|&2

’EL*— '?'7E=Ié.>l orphan FK row

%ig status domain &X

Al M ZI& update X[

( owner - Ol table/column - 7A|&tAL - 7] - thresholc
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W3C Data Quality Vocabulary= dataset Z228 =& Xt ZHHO|A BHEHSt £ Q=
dimension-metric-measurement-policyS E&st= £ H|AIELICE O] EA= 20163 Working Group NoteO|0{ W3C

RecommendationO|2t1 E2X| &&L|Ct

=

18.1. =g &8

>
|.|'|

el

dimension threshold

AN L £ non-null / CHA row >299.9% =2} source Xt
M 2 MH £ == key group count 0 merge-UNIQUE 7}
X B2AM orphan row parent §i= FK row 0 backfill-FK Z&}
LM 518 status H|E domain &X| / A 100% invalid code =3
gy source-=X|Z{ XHO| mismatched rows 0 resync-formula A&
HMAIN Tl ZHAM XA event—snapshot lag p95 < 582 worker-queue XA}

18.2. constraint@} metric2 2igto| C}SL|C}

constraint7} SA] 27| metricC2 A& 2 7

NULL 2X| source®™ NULL Al A
row LHE HQ| Qe Atalmto| ety

key &2 dedupe H retry ZF

FK orphan event2} snapshot lag
3|2 domain YA el HE MEY
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18.3. =Z! metric A2

metric_id dg_enrollment_duplicate

purpose gt sllel 22 2z 5 AMF A

(=]

scope status IN (pending, active, completed)

formula GROUP BY member_id, course_id HAVING COUNT(*) > 1
schedule 10-=20}C}

threshold 0

owner enrollment domain owner

alert 1 O|MO|H incident + A7 M7| A= 3ol

repair canonical row MEH-Z7| XIH-Z= row H7|

evidence run_id, query_version, count, sample_ids

18.4. EE2 X0 w2t Z2pELCt

2= NULLO| Lt Zi0]| ofL| 1 = Z|4 Cf|O|E{7} Hetsh 24 OFElL|Ct ZZ dimension consumer?| AE S&{ 1} S|
HoIBtLICE O E S0 M HAR2 HEH -2 HO0|, AAZE FH2 HAIMO| H =2 @M= £ JELICH

30= &l 7

FK constraint7t =HI= “ElE HI0[E{7} 30& =7| Bt E” 2HIE UX| Rot= 0lf= FALULIIN

YEONCORE - GIBALJA IT-Al SERVICE DEVELOPMENT ROADMAP MO05-01-65/78



19. A% - O|0|E] A2 8-gateS THAIBHL|C}

29 AuRle
MO05-01 ClojE| 2% A2} ARLC|Q 5 AIH UNIQUE 912

grain-key-relationship-type-constraint-lifecycle-quality® 3Hie| 2 SH2 RUYL|CL

B &-AlM-2H| B editable cflo|g] A2} 8-gate unigueness_gap
ONE ROW MEANS o e
3 jgio] 3t 2z} 42 413 ax nu Q| . - o
= = TE = entity-event single fact stable key o N
ENTITY KIND PRIMARY KEY event of sigel of U 4 MY enrallment_id bridge
event ~|  enrollment_id
KEY STABILITY RELATIONSHIP F1d ° Het o Hy o 2 o
type-NULL PKFK-UNIQUE delete-state audit-quality
stable v bridge hd exact_numeric - defined Fi=yes - UNIQUE=no restrict conplete - declared
FK CONSTRAINT PARENT REQUIRED
es v es_not_null v oy
Y yesnot 22 o2 2|E7H 03] row2 4 + LI
BUSINESS UNIQUE NULL SEMANTICS A SHNME 310I0] SE HOIOIOR 2R AHS 9K REHLCH
no v| | defined v 7/8 CHS $5: Y% 7501 2= S UNIQUEE DB ELIT
uniqueness_gap integrity.unique
VALUE TYPE VALUE DOMAIN
exact_numeric v controlled v
DELETE ACTION AUDIT EVIDENCE
restrict v|  complete v A A28 5 T
SOURCE OF TRUTH
DECISION MATCHED POLICY
declared v | CONSTRAIN | integrity.unique
« member_id PK. « course_id PK
CONSTRAIN QUALITY CHECK
o islol " + enail UNIQUE + title
I GRAIN B siglel # du 4 Uy . | UNIQUE(member_id, course_id) | duplicate enrollment=a
« name oM rice
N
I IDENTITY Pk=enrollment_id - stable
I RELATION bridge - FK=yes - parent=yes_not_null
I INTEGRITY UNIQUE=no - NULL=defined - domain=controlled

- enrallnent_id PK
- member_id FK

- course_id FK
- status controlled

- paid_amount exact_numeric
- NULL defined

FH i it 2 A2t Fek Al HE

v

2114, “business UNIQUE=no" &t Z} LN20|| X|2F gateZ| AlTf5tD, 28 UNIQUER} & Z&! X|E7} CI2 diso= AL}

191 85 58
Ci2 4l Z2tE 23t 242 dHetL(Ct.
1. @ff O] table2| grainO| otLI2IX|
2. PKQ 92 UNIQUEZ} off = QIX|
3. 2t7|-NULL -type-AtA| actionO| O constraintZ O|HX[=X|

4. constraint 0= o{t ZZ& metricZ} audit7} Z Q5HX|

19.2, A8l =)

1. HIO|E 2= Ao ARLIQE FLICE

=l

e
O\J

P 2E S el 8/8 7|EME FLICH
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3. 147l @F ALIZ|RE oLt ZHEeiL|Ch
4. 22 ALIZ|20f|M 2X| field otLIPE DA CRA| EHYEILICY.
5. matched policy?} constraint-quality checkZ A& 7|20 £ZIL|CH

6. Lil MH|A table otLtE 22 8-gate=2 H4gtL|Ct.

19.3. UIEA| H| el CHA1 4

stable PK mutable email PK identity policy

FK constraint yes no orphan risk

business UNIQUE yes no concurrent duplicate
exact numeric floating point money precision
restrict unreviewed cascade history lifetime

scenario MZl gate outcome matched policy

A& 7|= AH| DB engineO|Lt migration toolO| OIL|2} &R =2| D& IR 7|QL|CH AH| schemas H|ZE

-version-volume-transaction-security-retention Z4g &7

oY T
HM
ot
-
n

grain St ol RAL|Tt 3tH gt ZQILct s @ = 2&-row 0
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identity 2910]| row?| AMHRIL|7}

unigueness Ofte Z8f0| S=0|H oF EL|7t
relation L F|A-Z[ChE Z IHLII
value type-unit-NULLS 2SdL{7t
constraint O{C|A BEEA| BH&L|7}
deletion parentZ} A2EX|H child=
evidence HE-EES oG LLnt

20.2. Al7} gt

oz AR F=lat schemaES ZHAEStEf.

2} tableOitt “gt & =" 23S Hdsict.

NULL -2l 2Xt2.0-false-not applicable?| 2|O]

uhE g.CSV - RE.7H ol

parent® delete/update actioni} O|H

UI-API:DB-quality layer® constraint

© 00 N oo U B W N B

migration-backfill-rollback-consumer

10. 7Fgat =0l EES Atdat 2252t

27 ¢l= table:-columns M=Z

Hotorct MA row: B row:2lEt row OIS S

0|E0|H &=
APIOI| A EtQIEHL| Tt
Moo= HAFLIC
text2 &1 LEE=0|
SHHOj| A ShELICH

cascade tH ElL|C}

updated_at Q!&LICH

entity-event-snapshotO| 42l table2 ot ZHE HAlstEL.

PK, Y2 UNIQUE, FK, cardinality, optionality% =2 =22|stat.

=2
%EE

FY- AIZH-CHef - Bl typeo| FEE1t domaing HESIEL.

20.3. Al §|ot2 a2 ML35}X| et&L|ch

Al= 12 A|ZH & 7|Z= C|0[E{Q] of||, A HE

o A7t constraintE Me7t, 7I1E
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et &2z ELli=Cojg 2™ A=

O3S 2AR0|M QEZCR o1 OHX9 MEE U 77 M2 22 73S st=X| 2eleitt
123 2 grain 3 key 43
YA SALEH > B8l = 5 ARAL > PK-I2 ID > 0-1'N - FK
52 6 Aot 743 8 &%
type-unit-NULL > NOT NULL-UNIQUE > state-event-audit > metric-threshold
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type-unit-NULL > NOT NULL-UNIQUE >
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3 key 4 2|

PK-&5 ID > 0-1-N - FK
\, J \. J
~ ™) ( D
743 8 &3
state-event-audit > metric-threshold
\ J \. J
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AL SAL =2 FHO[X| 2HIZ table-columnO| OfL|CE,
BE tableof| “gt AMA"E 2Ct,

PKet ALSXt ZAZ{A fF UNIQUEE F=SiCt.

EAle 4Z E|A-Zciet FK-NULL-AMK| actionZbX| #£2Ct.
NULL-0-false-slie eiZ2l <ol 41Xl %=Ct.

2AME UI-API-DB-#Z0| Zt A%tz s X|7ICt.

el -2 event-ZAt A

o

Jo
ot
fijo
HI
L]
9'|_|
n

T
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2
3
4
5
6
7
8

o

A2 dimension-metric-threshold-owner-repair&

C|O|E{ &= FolM o|0|-type-unit-NULL-source API|-StH-event 347
A X|= grain-PK-FK-cardinality constraint-delete action
HekEXE B2 F-EF metric AH Y2 7&-SLO
lifecycle AlL}2|2 A -H A - AR -audit ME FO|-HZE A
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22 M HAE

=281
3 H:'_QI course_1, course_ 2, course_3 €S M2 XMZEst= MAQ| 715 2 12X 2X|E st

=41 3

mE
m

4>
30
rr
=]
30
rir
40
sl
]
5

surrogate primary key7t A=Cl|= UNIQUE (member_id, course_id) 7}

H

4

o

|2 5t HO| profile2 Z|CH StLITH 71! ] FK 2|0f| 058 constraint7} ZQEHL|7}?

tol

=8l 5

NULL, 2l 2XI, 0, false & "OF%| SFSHA| f2 ZIE et "SHIMCH 0%'E 22 FAC=

FH
ro
ok

FX| AlSfSHAIL.

_|O
oII

Hatst 2R 2H0]| floating-point typeO| Q&5 0|20} CHOHS MAIA|Q.

UloilM = AHE S &Qlsl= DB UNIQUEZL 225t O|RE SA| 2F ZHHE|IM 2HSIYAR.

=4 8

=89

Bt A HH, S& key TA| O, non-key 7t 2|E HMHE Z& Frist HELE 212t HHSHIAIR.

YEONCORE - GIBALJA IT-Al SERVICE DEVELOPMENT ROADMAP MO05-01-73/78



=M 10

default columnZ} generated column®| 7|4t A& XI0|E MOFIAA|Q.

=8 1

updated_at TIOEE & 4~ gl= AN FE | 7HX[E M A2

=412

duplicate enrollment = 0 ZZ& metricOl| 285t scope-formula-F7|-owner-repairsS ZHcts| MA|SHIA|RL.
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e
2AQ| Z|C 7H=+E schema @ =01 13| H| B ZEHRE 11& HZH0| Bstn, 2t 2% EX-552 FK-UNIQUEZ
X|7|7| - &LICE enrollment rowZ HH2 S 2a|gh|Ct

Y2

enrollment 8t & = 2zt AME UL|CE lesson_progresse= S MAO| §t 2f|& ZIE2h= CHE MM At
‘key- A2l HIEE JHX| 22 Z2 tableOf| =M mixed graind}t Ch= NULL-Z50| ‘4 ZL|CY.

o
rio

9|

o

1

C
F
surrogat |2- 2=t 2| =0 & rowE SXISHA| EELICH YF 7} st ot MHS

PK= 2t 22| row2t ARSI S E 22 2
C

e Z] 2t
126 M T ol €= UNIQUEZF ZstL|Ct

member_profile.member_id O FK2} €74 UNIQUEE ELICH 2171 242t NOT NULLE AE§HL|Ct.

bl

itk 5

0.

ESIE=PSEEION %% Rl = NULL = 85 measurement_status=not_measured , 8 Z1t 0%= Xt 022

x| 5
TFZELICE NULLO| row §i8"2IX| "5F =711 K| HSfglL(C.

o
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E 6
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ol A7l A O[7 floating pointoll H2Hs| MEEIX| Q0F &1 H| @822 QA7) LLICH S3}-scaleS BAI3F exact

numeric/decimal EE= Z|A 31| EHQ| integerES ZEEIL|LCE
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12§ 25 INSERTE &~ QIELICE UI-API= 9HHE 2H 0 DB UNIQUEZF A%

QFO| 72| A0 “BF glE"S ¢
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=
ZZA01A Op|aE @IREH 74
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HHe .22 cell2 YT rowE H D, 28t key table2| non-key key HA|0f| 2|=51A| 5104, non-key 20| CHE

7te
non-key Zt0f| 2|ZsH AKX owner entity2 RZLICE Ol= =& && & E0|0{ formal H2| MA|= OHELICE

HE 10
default= INSERT [f 242 A2 M rowd]| §FEH M EIL|CH generated column 8 source columnO| HFE o MMAICZ
CEA| Al&H=|0] AFS X Q19| overridestX| ZeiLICH ME 7|52 DB MZE 2 SHQlgtL|Ch

gEn

4 FS 2t 0|], source-channel, request/job/event ID, £2IX} 7t20| U| 7HX| O| &S & 4= QI&LICH EHst
SHet QIZEE ol HAMS st HEtct

ofl: active | enrollmentZ scopeZ 5t (member_id, course_id) &£ group £Z 1020} A|AHH threshold
022 EL|C}. enrollment owner7} A2 E Bt11 canonical row MEH-child X{1Z - =2 1|7|-MA7| 2 XS 2dlstL|Ct

24. 2|Z NIE #H32|AES} 24 2

grain SE tabledi| st & = 2&0| /U=t O
NE] HAHZAA -2/ rowS H0o| BQt=7} O
key stable PK2} 2152 UNIQUES 223i=7} o
o 9= 0-1N, FK 9IX|, NULLS =7} =
CoHC bridge entityet 2A| £ S &QIM=t o
id= 9|0|-type-format-unit-NULL-source-ownerZ} =7} a
Rk UI-API-DB-2% QIS Lig=7t o
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gol -] ot

ALK 24| update/delete action2 scenario2 ZH4§i=7} O
st HH=- 2 8.2H8 o|ZD} source of truthE &RIi=7} o
T default-generated-snapshot Z|At Q10| 257} o
=X state-event-audite| ZQ &= M=} 0
My migration-backfill-: £&t-rollback #|&l0| =7} O
=z metric-threshold-owner-repair7t Q=7 O
ImpN ez N 3tH-APl-event-DB 2A7t 22 2|0|E Y5h=7t o

24.2. ZA- A X2

PostgreSQL 18 - Data Definition

e PostgreSQL 18 - Constraints

e PostgreSQL 18 - Identity Columns

o PostgreSQL 18 - Generated Columns

o PostgreSQL 18 - Modifying Tables

e PostgreSQL 18 - Numeric Types

e PostgreSQL 18 - Date/Time Types

e PostgreSQL 18 - Enumerated Types

e PostgreSQL 18 - Domain Types

e RFC 9562 - Universally Unique IDentifiers

o RFC 3339 - Date and Time on the Internet

e Microsoft Learn - Introduction to relationships in EF Core
e Microsoft Learn - Entity Framework Overview

o Microsoft Learn - Database normalization description

o W3C - Data Quality Vocabulary

243, Mzt g2

s

EEl

Z0| ZH|5H= architecture?} OFL|CE.
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« 0% gate= YEONCORE &}& Za{|Q/0|H

o =& SQL2 272t constraintE 817 fI8t PostgreSQL 18 &t 04[0|01 migration-index-transaction-E2ot-d&
M7|E b3 production DDLO| OfElL|Ct.
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https://www.postgresql.org/docs/current/ddl.html
https://www.postgresql.org/docs/current/ddl-constraints.html
https://www.postgresql.org/docs/current/ddl-identity-columns.html
https://www.postgresql.org/docs/current/ddl-generated-columns.html
https://www.postgresql.org/docs/current/ddl-alter.html
https://www.postgresql.org/docs/current/datatype-numeric.html
https://www.postgresql.org/docs/current/datatype-datetime.html
https://www.postgresql.org/docs/current/datatype-enum.html
https://www.postgresql.org/docs/current/domains.html
https://www.rfc-editor.org/rfc/rfc9562.html
https://www.rfc-editor.org/rfc/rfc3339.html
https://learn.microsoft.com/en-us/ef/core/modeling/relationships
https://learn.microsoft.com/en-us/dotnet/framework/data/adonet/ef/overview
https://learn.microsoft.com/en-us/troubleshoot/microsoft-365-apps/access/database-normalization-description
https://www.w3.org/TR/vocab-dqv/

identity = AIS 2t ddS X2 DA XA7L 2= HFE S5 UX| FELIC

o PKE row identityO| 45 UNIQUEE B &/ 4 QI&L|CH.

o CHECKE= DB M|ZH 7|5 HQ|7t Ct20{ PostgreSQLMIM = cross-row-cross-table X|& E& 2 2 AMX| o45L|CE
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