FEC|E: 28 30| o= A7(0f — AF|O} Est

ol 217} Eoli= B2
o TR Moitt ZRIE| EYS, CIOIE|S QX %1 M7I8 BEX| %2 A ofFA DRI
o A 0|22 ML 0fB2A0] 40| o} U= SOt TRME| 0[S OfE A HRE}?
o MY HCE TAZ, B EIYS ASOR BITE Ol B2 LTI AETf?
o B1Z0| Aol 20| 4T, OfFA| E|S2I0, Kt A7|0k= OfCIH BiTf?
HEOI2IR! 2 FHE) 2A2. Studiodl £F S ol URE EIUS DXl HYS UNR YUY SRl

dE2 AY2Z S0 ASLICL 0] 2AM= PDF 2f Word 24 2= %5 £ AL,

QIAHHR) 2 & SHLtofl R Ul Z7EXI7F K2l = SOH{SLICH © EXE 2 M2sl 2l age E He=2
I

o
(alter_property_type ), ® name 2 fullName 2= — A Y2 Ol& name 2 ZLICH( rename_property ),
t

® age E UZ( set_required ), @ AtEE Q{0f =4 M@ EtQ] Party E( add_parent ). 0| 7t20| 7|2 2 &2
T CHA| M= A2 O=QLICE

HO|E{7} U= 2ol A AF|OF HAH S oF 2&0] OfL|2f U THAILICH HE StLt= FHEZ020| o 3
( og_catalog.schema_change )0|11, Of2{ &2 F CHAIM LtOFZfL|CY,

cHA| Bt Sh=
plan og_schema_plan(graph, change) HAES 7|Sotn Fes M0 OfR AT HHRX| =L}
expand o0g_schema_expand (id) ol 2= Foj| M LEE FI15ICE O[RE] M MT|= M 7ES XIHOF ST}
migrate 0g_schema_migrate(id, batch) 7|&= HE batch M Z7ICt oz H 220 #HE O|0{ZICt
validate og_schema_validate(id) e 720t 2[ut 3 [ dE E0SICEH 0HY WHT CHSO = Ho{Zict
contract 0g_schema_contract(id) gl 1XE X210 M 77} 0|§2 0|o{H=C}
2t kind2| CHAIE S&HEZ-2F IAE MAl= AFEX I RY, A HiE2 ADR-028 o JELICE

Z=H|

O| X2 £22 202 M2 7{0| OFELIC}. python3 examples/tutorials/build_tutorial.py schema-
evolution O| tutorial.src.md 2 =E2 Yl H|O|E{H|O|A ( tut_schema_evolution )O|A X2 Aldls EHS
719 GELICE olm|[7F THA|H L ETF AnfetL|Ct

e cypher 282 02T hr Of 2= AO|HRLICE Studio WE!7|0| OJCHZ ‘0= EL|CE.
e sql S5 psql = MATILICE AF|0FHACS| HH2 Z2|XHE SQL €4+0|10, Studio®|ME :sql <2&>
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file:///Users/uengine/ontological-fabric/web/docs/tutorials/schema-evolution-tutorial.pdf
file:///Users/uengine/ontological-fabric/web/docs/tutorials/schema-evolution-tutorial.docx
file:///Users/uengine/ontological-fabric/web/docs/guides/schema-evolution.html
file:///Users/uengine/ontological-fabric/web/docs/99_decisions/ADR-028-schema-change-at-catalog-level.html
https://github.com/uengine-oss/ontological-db/blob/main/examples/tutorials/schema-evolution/tutorial.src.md

o HAMS( change_id )2 = id= Bl C|O[E{H[O[ A0 M AIZFUS WHO| ZEILICE.

SQL
SELECT og_create_graph('hr');
SELECT og_create_type('hr', 'Person', 'entity');
SELECT og_add_property('hr', 'Person', 'name', 'string');
SELECT og_add_property('hr', 'Person', 'age', 'string'); —— A& LIO|E EXIE=E
SELECT og_create_type('hr', 'Employee', 'entity', ARRAY['Person'l]);
SELECT og_create_index('hr', 'Person', 'age');
Atgh iap &2 SHHE FELICE cy?| LIol= <17t OfL| 11, dee= LIO|7t Si&LICE.
CYPHER
CREATE (:Person {name: 'ann', age: '31'}), (:Person {name: 'bob', age: '42'}),
(:Person {name: 'cy', age: 'abc'}), (:Person {name: 'dee'}),
(:Employee {name: 'eve', age: '9'})
"OF=0| H2 AF"E HELICH EXIE W= AFHE0|2) OFF & eveZt LEZLICE.
CYPHER

MATCH (p:Person) WHERE p.age > '40' RETURN p.name AS name, p.age AS age, labels(p) AS labels ORDER BY
name

name | age | labels

4 4+
t t

bob | 42 | ["Person"]

cy | abc | ["Person"]
eve | 9 | ["Person", "Employee"]
(3 rows)
A AFHEOR 142", tabc', '9' ERE ‘40" HCHFIYLICH SH= B2 bob o HelLCh

2. plan — HHRE7| THof| S2HRE| 2Lt

plan0| E2{F= A2 HE HS 0|1, 2M Aut= HE 7|1£29| report Off JELICEH

o
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SQL
SELECT og_schema_plan('hr',

'{"kind":"alter_property_type","type":"Person","property":"age","to":"int"}') AS change_id;
SELECT phase, report—>>'from' AS "from", report->>'to_sql' AS "to", report—>>'shadow' AS shadow,
report—>'uncastable' AS uncastable, report—->'uncastable_samples' AS samples

FROM og_schema_changes('hr') WHERE change_id = 1;

2t
change_id
1
(1 row)
phase | from | to | shadow | uncastable | samples

planned | text | int4 | p_age__sl | 1 |

[687194767391
(1 row)

H2 HHE o= 9l 2101 1210|12, O & id7t ME= LIRSLICH =7 QIX| heletLct.

= -

CYPHER
MATCH (p) WHERE id(p) = 68719476739 RETURN id(p) AS id, p.name AS name, p.age AS age
Zt
id | name | age
68719476739 | cy | abc

(1 row)

CHAl= planned 0|1 Of

%0 LICt. 7|M og_schema_abort(1) 2 JDHEE EL|CH F9:
plan2 &S M2} HO|ZS

FRAE HHPX| R4S
AzHgtLICt 2 HIO|S0|ME= plank AZITHE S2t 2EMIQ.

3EH. expand — M| HES Fol| =11 0|5 = £2C}

SQL
SELECT og_schema_expand(1)->>"lock' AS lock;

At
lock

brief ACCESS EXCLUSIVE at expand (ADD COLUMN) and contract (DROP/RENAME)
(1 row)

Person 1t 5t2| EI2! Employee 2| E|O|E0]| J2IX} 2 EJ p_age__sl1 int4 7} 7|1, O|UfRE{ M7|= ol HEat O
Xt ZdE 2 25 MBLICE J2fA A MI|= X2 RE 42 HER 4= Lo{of 2L CL
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CYPHER
CREATE (:Person {name: 'fay', age: 'old'})

7:1:|_|.
ERROR: invalid input syntax for type integer: "old" =
0|F M7|= AITIo] OfL|2} E|0| 20| 22 E2|7{7} ©L|CL AIO|HE HX|X| 8= SQL UPDATE T =Z0| 2HlL|ct.
SQL
UPDATE og_data.n_1 SET p_age = 'forty' WHERE p_name = 'bob';
2t

ERROR: invalid input syntax for type integer: "forty"

SO{ZLICE J2| 1 71= M3 sl HES SLICH 1EHA|1Q| 2e|= gus?t CSHAE & OFE] A&z

HFE 4 9l gt al
EBILICH o OfZ2|AHlo| Mol OFR Bt} gigstict

CYPHER
CREATE (:Person {name: 'gus', age: '60'})
CYPHER
MATCH (p:Person) WHERE p.age > '40' RETURN p.name AS name, p.age AS age ORDER BY name
2t
name | age
______ +_____
bob | 42
cy | abc
eve | 9
gus | 60
(4 rows)

A45HA|. migrate — H{X|2 $7]|1, ZHE 0]0{A

2Y0|M= batch E +W~ROZ £ SEOICE HOIRILICE 67| M= BHXIZF 20|25 284 SFZLICH
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SELECT og_schema_migrate(1l, 2) AS first_call;

SELECT report—>'cursor'
change_id = 1;

SELECT og_schema_migrate(1,
SELECT og_schema_migrate(1,

2) AS second_cal

1;

2) AS third_call;

first_call
{"done": false, "moved": 3, "migrated": 3, "change_id": 1}
(1 row)
cursor_after_first_call | phase
{"og_data.n_1": 68719476738, "og_data.n_2": 137438953473} | migrating
(1 row)
second_call
{"done": false, "moved": 2, "migrated": 5, "change_id": 1}
(1 row)
third_call
{"done": true, "moved": @, "migrated": 5, "change_id": 1}
(1 row)
o Z4k HYX|= E|O|S0ICH MEIL|CE K SZ2 Person O|A 28 (ann, bob), Employee OlA 18 (eve)O|2} 3
LT
e cursor & HIO|EEE OpX[2}0]| £71 L= idYLICE 67| MMO| BAT CHE =2 0| XML E O|o{&L|CE.
o T HIM ZEO|H2 23.:*,'(Cy, gus)2 S SLICE L1017t gl= dee= &2 A0| 810 MX| §t&LICH HAk 3 +2 =5.
e done 2 "O|H ==O0f|AM 71 AO| gICH"= SCO0|2}, OFX[2fo]| ot li-l =2{0f true 7t ElLICH
e cyT migrated O MOFX[2E 'abc' = "7t E = @10 =X} 20| HIO| JUELICH IAE T A0|

validate®IL|LC}.

SQL

AS cursor_after_first_call, phase FROM og_schema_changes('hr') WHERE

L] L | ° L] x
5CH7|. validate 2F contract — 2= 32 id2 22 =L}

SQL

SELECT og_schema_validate(1) AS validate;
2t

validate
{"phase": "migrating", "samples": [68719476739], "change_id": 1, "violations": 1}
(1 row)

I 1, 2EAOM 2 cyQl idILICt. BHAlE
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SELECT og_schema_contract(1);

7=ijl_|.
ERROR: OG_SCHEMA_PHASE: change 1 is 'migrating'; contract needs it to be validated =
ClO|E = WA ME EHHO 2 1EL|CE 0|F M7|7t J2X A- T MPEZ CHA| migrated HR7t A&LICH
CYPHER
MATCH (p:Person {name: 'cy'}) SET p.age = '38'
SQL
SELECT og_schema_validate(1) AS validate;
SELECT og_schema_contract(1)—>>'shadow' AS shadow_that_became_p_age;
7=ijl_|.
validate
{"phase": "validated", "samples": [], "change_id": 1, "violations": 0}

(1 row)

shadow_that_became_p_age

p_age__sl
(1 row)

Pl

22 2ES A2 CHA| 2&LICH Ol Bl = £=X| Bl W LT},

CYPHER
MATCH (p:Person) WHERE p.age > 40 RETURN p.name AS name, p.age AS age, labels(p) AS labels ORDER BY
name

name | age | labels

bob | 42 | ["Person"]
gus | 60 | ["Person"l]

(2 rows)
At 31, 42, 38, 60, 9 724 4OEEPE A2 42(bob)2t 60(gus)=ULICE. OfF & ever HESLICEH Sl AEH2 X[
K| J2xt ZO0| p_age 2h= O|FS O|0EI/UCH, QEA L = H|O[S2| M ZE0| CIA| TSR SLIC
SQL
SELECT indexname, indexdef FROM pg_indexes WHERE schemaname = 'og_data' AND indexname LIKE 'ix%age'
ORDER BY 1;
71]!_'.

indexname | indexdef

ix_1_p_age | CREATE INDEX ix_1_p_age ON og_data.n_1 USING btree (p_age)
ix_2_p_age | CREATE INDEX ix_2_p_age ON og_data.n_2 USING btree (p_age)
(2 rows)
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6CHAl. name = fullName — Sl 0| Alo}Ql= SOk

SELECT og_schema_plan('hr

SQL

'{"kind":"rename_property","type"'"Person","property"'"name","new name":"fullName"}') AS change_id;

SELECT og_schema_expand(2)->>"1lock' AS lock;

change_id

lock

catalog only; no table is rewritten
(1 row)

expand: 2 22| 20| 0|2 StLt B ELICE M Y2 fullName 2= M1 U A2 name

2 #€2 U= 7t21712, of9l Efgol = MEELIT,.

CREATE (:Person {fullName: 'hal', age: 20}), (:Employee {name: 'ivy', age: 27})

MATCH (p:Person) WHERE p.name IN ['hal', 'ivy']
RETURN p.name AS name, p.fullName AS fullName, labels(p) AS labels ORDER BY name

name | fullName | labels

hal | hal | ["Person"]

ivy | ivy | ["Person", "Employee"]
(2 rows)

Cl A2 D= M HHMOZ HHE T contract2iL|Ct. &2 0| @22 migrate= £2X| Q4&L|CH

SELECT og_schema_validate(2)—>>'phase' AS phase;
SELECT og_schema_contract(2)—>>"'lock' AS lock;

validated
(1 row)

lock

catalog only; no table is rewritten
(1 row)
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CYPHER
MATCH (p:Person {fullName: 'ann'}) RETURN p.fullName AS fullName, p.name AS name

My
B

fullName | name

ann | null
(1 row)

contract F/2| name 2 MAUL[X| 42 TEME|Z} null YLICH 22| ZE2 643 p_name O|H 1MTHA|2] AL

A gtelgtL|ct.

7EHA. age E LULEE

SELECT og_schema_plan('hr', '{"kind”:"set_required“,“type":"Person","property":"age","default":e}')SQL

AS change_id;

SELECT report—>'missing' AS missing, report—>'missing_samples' AS samples, report—>>'lock' AS lock
FROM og_schema_changes('hr') WHERE change_id = 3;

SELECT og_schema_expand(3) IS NOT NULL AS expanded;

7:1:|_|.
change_id
3
(1 row)
missing | samples lock
1 | [68719476740] | NOT VALID check at expand; VALIDATE takes SHARE UPDATE EXCLUSIVE (writes
continue)
(1 row)
expanded
t
(1 row)
LIO|7} Sl= AFEOl 138 (dee)ILICH expand= CHECK (p_age IS NOT NULL) NOT VALID £ ER&LICE 7|2 ™2
AAFSER| SEX|2E M MAT10fl= HEZ HEE|D =2, HE|Sh= St 9I8H0| O SX| g&&LIC
CYPHER
CREATE (:Person {fullName: 'joe'})
A3t
ERROR: new row for relation "n_1" violates check constraint "og_req_3"
DETAIL: Failing row contains (68719476743, null, joe, null).
migrateZt 81 22 7|23 022 <21, validateZt &QI5t1, contract?t NOT NULL 2 ZLICH 7|23S FX| EoH

migrate= O A= MRX| AOO 2 validateZt €2 = A2 2™ 0X0} ghLict.
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SQL
SELECT og_schema_migrate(3) AS migrate;

SELECT og_schema_validate(3)—>>'phase' AS phase, og_schema_contract(3) IS NOT NULL AS contracted;

Zt
migrate
{"done": false, "moved": 1, "migrated": 1, "change_id": 3}
(1 row)
phase | contracted
validated | t
(1 row)
CYPHER
MATCH (p:Person {fullName: 'dee'}) RETURN p.fullName AS fullName, p.age AS age
Z1t

fullName | age

dee | o
(1 row)

8CHA|. 8t Ol — og_schema_apply

og_schema_apply £ plantEf contractZtX|2 gt E2HZHM
email 2 MZ MAStT annoi|A|2t Zt2 = 5, 7122 glo| &

$ 2

SQL
SELECT og_add_property('hr', 'Person', 'email', 'string');
SELECT * FROM og_cypher('hr', $$MATCH (p:Person {fullName: 'ann'}) SET p.email =
'ann@example.com'$$);

SQL
SELECT og_schema_apply('hr', '{"kind":"set_required","type":"Person","property":"email"}");

Z1t

ERROR: 0G_SCHEMA_VIOLATION: 7 row(s) violate the change; nothing was applied. samples:
[68719476738,68719476739,68719476740,68719476741,68719476742,137438953473,137438953474]
DETAIL: wuse og_schema_plan / expand / migrate / validate to fix the data before contracting

A4k A2H2 8H(ann, bob, cy, dee, gus, hal, eve, ivy)0|11 email0| U= W2 anniEo|2t 7HRJLICE St EFRIS| H=

o L
[== AN
HLICH HE 7|ZE7HX] =0 112HA2] 0[=40]] 40| i1, email 2 ARIMOIM EX TS| MEH( required =
false)ILIC}.

FIEI2 00 Hi = HA2 oF HOj| S EILICH. Employee & Staff Z HHELICH £ id= JCHEQIL|CH
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SQL
SELECT og_schema_apply('hr', '{"kind":"rename_type",'"type":"Employee","new_name":"Staff"}')->>"'lock'

AS lock;

At
lock
catalog only; identifiers do not change
(1 row)
CYPHER
MATCH (s:Staff) RETURN id(s) AS id, s.fullName AS fullName, labels(s) AS labels ORDER BY fullName
A3t
id | fullName | labels
137438953473 | eve | ["Person", "Staff"]
137438953474 | ivy | ["Person", "Staff"]
(2 rows)
Etel 0|8 HZ0l= Z2MHE[2t Ha| F 0| 0] &M Stz 7|Zto] AELICE O] =7tRE ol 2 2= OFR UL LIRX| et&
L|CE @F 7} ofL|2t 2l Zuto|22, ol 2tHls M= 40| Hot UX| 42K HKA 2ISINR.

CYPHER
MATCH (e:Employee) RETURN e.fullName AS fullName
At
fullName
(0 rows)

CIA| M= HZA( alter_property_type &)2 & HIO|Z0| applystH expand?t &2 &Z0| HANK| FX[ElLICE.
3~5CHAINE LI 2EM K.

©
e

7. 24 A9IEIY Party — 2 3B CHA| MX| ofi=r

ZZ| T AR SPH "SARRE R ChEE{, 4 EMY Party £ 2SO Person IOl LT

I

SQL
SELECT og_create_type('hr', 'Party', 'entity', ARRAY[]::text[], true); —- true =

SELECT og_add_property('hr', 'Party', 'since', 'date');

1
0

@O CHA] A0|H &l BT ( xmin )O| HFEL|CE, HE H2| xmin & X0 £ HZF FoF H|wglL|Ct
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SQL
CREATE TEMP TABLE before AS SELECT id, xmin::text AS x FROM og_data.n_1 UNION ALL SELECT id,

xmin::text FROM og_data.n_2;
SELECT og_schema_plan('hr', '{"kind":"add_parent","type":"Person","parent":"Party"}') AS change_id;
SELECT report—>'gains_properties' AS gains, report—>'rows_touched' AS rows_touched, report—>>'lock'
AS lock

FROM og_schema_changes('hr') WHERE change_id = 6;
SELECT og_schema_expand(6) IS NOT NULL AS expanded, og_schema_validate(6)->>'phase' AS phase;
SELECT og_schema_contract(6) IS NOT NULL AS contracted;
SELECT count(x) AS "rows", count(x) FILTER (WHERE n.x IS DISTINCT FROM b.x) AS rewritten

FROM before b LEFT JOIN (SELECT id, xmin::text AS x FROM og_data.n_1 UNION ALL SELECT id,
xmin::text FROM og_data.n_2) n USING (id);

change_id

(1 row)

gains | rows_touched | lock

["since"] | © | catalog only; inherited columns are added without a rewrite
(1 row)

expanded phase

t
(1 row)

validated

4
t

contracted

rows | rewritten

8 | 0
(1 row)

8 7h20| ChA| A1 2 OYJLICE JHE 2= A0l Party 2 Z2|=|1, S22 since EHIZ & + JAFLICL

O
U= 2XE2 G&LICE SET p.since = date('2020-03-01') = 27 20| null 2 4ODZ MX| O(M|Q.

CYPHER
MATCH (p:Person {fullName: 'ann'}) SET p.since = '2020-03-01'
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CYPHER
MATCH (x:Party) RETURN x.fullName AS fullName, x.since AS since, labels(x) AS labels ORDER BY

fullName

M
H

fullName | since | labels

ann 2020-03-01 ["Person", "Party"]

I I

bob | null | ["Person", "Party"]

cy | null | ["Person", "Party"]

dee | null | ["Person", "Party"]

eve | null | ["Person", "Staff", "Party"l]

gus | null | ["Person", "Party"]

hal | null | ["Person", "Party"]

ivy | null | ["Person", "Staff", "Party"]

(8 rows)
Et AlZ o 717t 2HEot ChA| OiZi D, S2{8h2 ZEH2 M= gl= ADD COLUMN QIL|Ct J2iA{ o] HZEQ| H|82 H|0|H
Lot PASLICHEH). Party & FA0[2t 2H otE = IELICL

CYPHER
CREATE (:Party {fullName: 'nobody'})

iy
i

ERROR: 'Party' is abstract and cannot be instantiated

10T, EI&2]7] — og_schema_abort

contract TO|2}H AHME HE & USLICE. age E CHAl XIS E H2CH O2HSL|CE

Ontological DB — &% Fof vt 270} — 27| n} 218} 12/16


file:///Users/uengine/ontological-fabric/web/docs/schema-evolution-benchmark.html

SQL
SELECT og_schema_plan('hr',

'{"kind":"alter_property_type","type":"Person","property":"age","to":"string"}') AS change_id;
SELECT og_schema_expand(7)->>"'shadow' AS shadow_column;

SELECT og_schema_abort(7) AS abort;

SELECT count(x) AS shadow_columns_left FROM pg_attribute

WHERE attrelid = 'og_data.n_1'::regclass AND attname LIKE 'p_age\_\_s%' AND NOT attisdropped;

change_id

(1 row)

shadow_column

p_age__s7
(1 row)

abort

{"phase": "aborted", "change_id": 7}
(1 row)

shadow_columns_left

(1 row)

HE 7|B0= 571 XL AE-S= A7|0F HTO| &H &L StudiodlM= :changes 7t 0| 253 20| FLIC

SELECT change_id, kind, phase, coalesce(spec—>>'property', spec->>'type') AS target, created_by, Sat
from_version AS from_v, to_version AS to_v
FROM og_catalog.schema_change
WHERE graph_id = (SELECT graph_id FROM og_catalog.graph WHERE name = 'hr') ORDER BY change_id;
24 :I_I,
change_id | kind | phase | target | created_by | from_v | to_v
1 | alter_property_type | contracted | age | dev | 6 | 8
2 | rename_property | contracted | name | dev | 8 | 10
3 | set_required | contracted | age | dev | 10 | 12
5 | rename_type | contracted | Employee | dev | 14 | 16
6 | add_parent | contracted | Person | dev | 18 | 21
7 | alter_property_type | aborted | age | dev | 21 | 23
(6 rows)
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4H0| Ql= A2 8THA0| A SUHEl apply HERLICHHSE 017 |= AR A= SHE|X| QELICEH. AF|0F H{HO| 2E ot
Ct Jejme| ZIEtZET I.Jxﬂﬂﬁ'r:." FOZ MZHEILICEH 1H HA 2™ HA( from_v =6)2 Person 2t X|22| Person
2t

2 LIZHS| FLICH HES FX| kO™ $ixf AF|OFIL|CHStudioW|ME  :snapshot 6 2t :snapshot ).

rr

SQL
SELECT p.key AS property, p.value—>>'type' AS type, p.value->>'column' AS "column", p.value-
>>'required' AS required
FROM jsonb_array_elements(og_schema_snapshot('hr', 6)—>"types') t, jsonb_each(t—>'properties') p
WHERE t->>'name' = 'Person' ORDER BY 1;
SELECT t—>'parents' AS parents, p.key AS property, p.value—>>'type' AS type, p.value->>'column' AS
"column", p.value—>>'required' AS required
FROM jsonb_array_elements(og_schema_snapshot('hr')->'types') t, jsonb_each(t->'properties') p
WHERE t->>'name' = 'Person' ORDER BY 2;
71]!_'.
property | type | column | required
age | text | p_age | false
name | text | p_name | false
(2 rows)
parents | property | type | column | required
["Party"] | age | int4 | p_age | true
["Party"] | email | text | p_email | false
["Party"] | fullName | text | p_name | false
["Party"] | since | date | p_since | false
(4 rows)
fullName ©| ZEO| TS| p_name ¢! Z0| "0|F HE2 FIEZI0F HHELI"S| ZHYULICH AHAR2 A[ZQRE X3
SHLICH 28 1 (015 #1Z)S AE3t Al2te] A7|Djol= fullName O] OFX| i&LICH.
SQL
SELECT s—>>'description' AS snapshot_written_by, t—>'properties' ? 'name' AS has_name, t-
>'properties' ? 'fullName' AS has_fullname
FROM og_schema_snapshot('hr', at => (SELECT created_at FROM og_catalog.schema_change WHERE
change_id = 2)) s,
jsonb_array_elements(s—>'types') t
WHERE t->>'name' = 'Person';
Z1t
snapshot_written_by | has_name | has_fullname
schema change 1 contract (alter_property_type) | t |
(1 row)
—
12547, of%] ot &|= A
EIIS LH7L} gl HE2 glSLITh =& id7t EfY 1A, =EECIE EIICE FI|{H idE MZ 07|12 1
EE JIE|7|= 2 S ES 25 CHA| MOof ghLct. II°JoF— kde QF HIAIX|0| L= B ZHX|7F HEYLCE
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SELECT og_schema_plan('hr', '{"kind":"split_type","type":"Person","into": ["Adult","Minor"]}"');

ERROR: unknown schema change kind 'split_type'. one of: add_property, drop_property,
rename_property, alter_property_type, set_required, add_unique, rename_type, alter_role, add_parent,
remove_parent

FU3= AIE HA7E otLl2t 71| EFY (EIOIZ)0ICL ZRIELICL. email S FUIZ THE 7l €2 F4AE M SLICH

SQL
SELECT og_schema_apply('hr', '{"kind":"add_unique","type":"Person","property":"email"}')—>>"'note' AS
note;
A3t
note
one unique index per concrete table, as og_add_property(is_key) builds
(1 row)
CYPHER
CREATE (:Person {fullName: 'ann2', age: 31, email: 'ann@example.com'})
At

ERROR: duplicate key value violates unique constraint "ug_1_p_email"
DETAIL: Key (p_email)=(ann@example.com) already exists.

Person QoAM= 2fS|X[2H S| EFR] Staff Of 22 FAE M= A2 X

X2 contract 79| ZH|= H|O|SOICE I 2h= RL|3 2

gl

SILICE validates AIE HA0IM S52

CYPHER
CREATE (:Staff {fullName: 'kim', age: 45, email: 'ann@example.com'})

CYPHER
MATCH (p:Person {email: 'ann@example.com'}) RETURN p.fullName AS fullName, labels(p) AS labels ORDER

BY fullName

7:1:|_|.
fullName | labels
ann | ["Person", "Party"]
kim | ["Person", "Staff", "Party"l]
(2 rows)
TypeQL redefine [ undefine & O] mjojzajQlof] HZEE|0] S?ixl d&LICE undefine 2 FPHE|X| U,
redefine £ define I} £Z0| HEZ|E|o HE 7|2 Y7|X| &1 7|Z HIO|HE &7|X| YSL|CH A7|0F HEL 2|

SQL g2 SHMIR.
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SELECT og_typeql('hr',

ERROR:

T 8o, HE2

typeql error:

'undefine attribute email;');

'undefine' is not implemented yet (spec 010 phase 5)

IDZHE|S AT EFAOIMDE S = AL ( Staff OlM age S HHE 51

S
from 'Person'; change it there ), 2t7|9| Btsfg FI& = kinde §&LICE

3t Ao ChA

02
0%
=)
HT
N

EtR 0 X|7|

0z
d0
m
s}
O
N

Xt A7|OF

o OI5|= M2 validateZl id2 &2 1, WA MJ|2 Xl 5| validateZ CHA| £EL|CE,
0G_SCHEMA_PHASE (55000), apply 243 &I§ 0G_SCHEMA_VIOLATION (23514).

Ontological DB — %9 %

|= 24 EI 28/8E, TypeQL redefine -

o O E7|: MEX DiwE - 37|28 EF H|E - A7|0F HHE A 2ot &7 47| = HIO|RMZE REZ[E

| 271

él-

Ho

og_schema_plan('hr', '{"kind":..}') - og_schema_changes('hr') 2|

report

alter_property_type — plan = expand - migrate(2+%) - validate -
contract

rename_property — expand® contract AFO|0]| & O|20]| &4 E3ICH
set_required (+ "default" ) — expand®E{ A A7[0f ZA|
add_parent / remove_parent

rename_type — T O|E0| 3&dt= 7|2k glg

og_schema_apply(graph, change) — of EHMM MINSHH ORI L HX| 4=
og_schema_abort(id) — contract F7}X|

og_schema_changes(graph) , og_catalog.schema_change - Studio

:changes

0g_schema_snapshot(graph, version) [ (graph, at => A|Z}) - Studio
:snapshot

undefine 95, AZ A |FLI3.

o w27 v — 27k 28

is inherited

o
=)
30
rm
gt
=)
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