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file:///Users/uengine/ontological-fabric/web/docs/tutorials/temporal-tutorial.pdf
file:///Users/uengine/ontological-fabric/web/docs/tutorials/temporal-tutorial.docx
file:///Users/uengine/ontological-fabric/web/docs/guides/temporal.html
file:///Users/uengine/ontological-fabric/web/docs/99_decisions/ADR-027-bitemporal-current-plus-history.html
https://github.com/uengine-oss/ontological-db/blob/main/specs/013-bitemporal-graph/spec.md

ZH|

O 2MQ| £32 £2=2 X2 Z0| OfL|C}. of2f HZFO| Hl H[O|E{H[O|A  tut_temporal = ZHE1 =
tutorial.src.md 2| OME &ACiz HAs ZatE 7|9 EELICH oAt Sttt 7|ciet Ct=™ W =T Aufgt|ct.

SHELL
python3 examples/tutorials/build_tutorial.py temporal

™ w2t st2{H psql MMO| SQL 222 20| ZONM|R. AlO|I{ 222 SELECT og_cypher('corp', $$ .. $3$)
2 ZMH ELICH A2 =o|7t ofL|2f MM M™RILICt ( SET og.valid_at = '.' , SET og.system_at = '..',
ELIH RESET ). SQL 25 H £2| \set q '..' = AO|H &S psql H=0f = 20|12, ot EE QM &2 q E
A|ETH HHY AlRletL|C}
=
OtHA|. A7|0HE RS 1 AZFHA S #HC
AlZH X2 T A7t otL|2t EpOiCt ZAL|CH A EFJTt 0|22 HL|CH
SQL
SELECT og_create_graph('corp');
SELECT og_create_type('corp', 'Person', 'entity');
SELECT og_add_property('corp', 'Person', 'name', 'string'), og_add_property('corp', 'Person',
'salary', 'int');
SELECT og_create_type('corp', 'Company', 'entity'), og_add_property('corp', 'Company', 'name',
'string');
SELECT og_create_type('corp', 'WORKS_AT', 'relation'), og_add_property('corp', 'WORKS_AT', 'title',
'string');
CREATE TABLE marks (label text PRIMARY KEY, at timestamptz); — 2 7|59 A|AE AIZE
SELECT og_enable_temporal('corp', 'Person');
SELECT og_enable_temporal('corp', 'Company');
SELECT og_enable_temporal('corp', 'WORKS_AT');
SQL
SELECT og_temporal_types('corp');
7=ij|_|.

og_temporal_types

{Company, Person,WORKS_AT}
(1 row)

2A ! WORKS_AT & FSLICH Al Eo|of| SEotes EtY2 25 Hof LIt HX| g2 EtI0] oE A Eol=Xl= 8

=
AN FUCH A AE D= g YEUIT
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https://github.com/uengine-oss/ontological-db/blob/main/examples/tutorials/temporal/tutorial.src.md

1547, CH ' 7| E 38t (W1~W5)

M| = a0 Ao|mYLICE HEtK|= A

( og.actor ), ®C|M( og.source )
X| &+&LICE og.valid_from £ FX| %oH™

BEGIN;
SET LOCAL og.valid_from = '2020-01-01';
SET LOCAL og.actor = 'kim@hr'; SET LOCAL
SELECT og_cypher('corp', $$
CREATE (c:Company {name: 'acme'})
CREATE (:Person {name: 'ann', salary:
CREATE (:Person {name:
INSERT INTO marks VALUES ('W1', now());
COMMIT;
BEGIN;
SET LOCAL og.valid_from = '2022-07-01"';
SELECT og_cypher('corp', $$
MATCH (c:Company {name:
'analyst'}]1—>(c)$$);
INSERT INTO marks VALUES ('W2', now());
COMMIT;

E2HziAN

— 1

o

—

= otSHC e XjBd
E UoiC= ™

'bob', salary: 80})-[:WORKS_AT {title:

'acme'}) CREATE (:Person {name:

QLICt. SET LOCAL

—— W1l: 2020 A

og.source = 'hr-portal';

100})-[:WORKS_AT {title: 'engineer'}]->(c)

—— W2: 20223 7¥ YAt
SET LOCAL og.actor = 'kim@hr';

'designer'}]—>(c)$$);

QoA SET LOCAL = HMIEE{( og.valid_from ), =7}
2 753t SH ARRIXIZZE .S 7|2

O= M

SQL

'cho', salary: 90})-[:WORKS_AT {title:

W32 HZARQILICE 2023 1& 1YEE MA0| HEIHELICE WaE HELICH MA2 Oi20|1 Q27 M2 =Xt &
MELIct '-infinity' 7t 3 520|1, 7 F#7H2023-01-0158H)2 ZE2|X| @1 Tt HELICH W5E= AlK|el], &t
A= 2024-06-017HK| EXMet Ao = HELICEH

SQL

BEGIN; —— W3: 20238 oY (#HZAE)

SET LOCAL og.valid_from = '2023-01-01'; SET LOCAL og.actor = 'kim@hr';

SELECT og_cypher('corp', $$MATCH (p:Person {name: 'ann'}) SET p.salary = 200%$);

INSERT INTO marks VALUES ('W3', now());

COMMIT;

BEGIN; —— W4: 2000| ofL|z} 2500(2iCt (HH)

SET LOCAL og.valid_from = '—infinity'; SET LOCAL og.actor = 'lee@payroll';

SELECT og_cypher('corp', $$MATCH (p:Person {name: ‘'ann'}) SET p.salary = 250%%);

INSERT INTO marks VALUES ('W4', now());

COMMIT;

BEGIN; —— W5: 2024'F 6¥ E[At

SET LOCAL og.valid_from = '2024-06-01'; SET LOCAL og.actor = 'kim@hr';

SELECT og_cypher('corp', $$MATCH (:Person {name: 'ann'})-[w:WORKS_AT]—>() DELETE w$$);

INSERT INTO marks VALUES ('W5', now());

COMMIT;

o K= L
2t X|22 =L
Ol 2M ULl £ HZJLICE "s71 o™ 2gto = st HOoLE Bh=Jh" AI-E HOHK| EQH AR ILICE
AlZbg obE 3= — & AIRE Al <" A] 3L (bitemporal) 3/14
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CYPHER
MATCH (p:Person)-[w:WORKS_AT]->(c:Company)

RETURN p.name AS name, w.title AS title, p.salary AS salary ORDER BY name

del_l.
name | title | salary
bob | designer | 80
cho | analyst | 90
(2 rows)
& SHRILICE ann 20240 E|AfSHA] @i&LICE
3EP|. 3 AlZH— "I AH 2 of@Lpr
#Z2 MOIHE og.valid_at ZHHMY Ul 8 25LICH 20 22| H2|20] A|-LICt
SQL

\set q '"MATCH (p:Person)-[w:WORKS_AT]->(c:Company) RETURN p.name AS name, w.title AS title, p.salary
AS salary ORDER BY name'
SET og.valid_at = '2019-06-01"';

SELECT og_cypher('corp', :'q') AS "valid_at = 2019-06-01";
SET og.valid_at = '2021-06-01";
SELECT og_cypher('corp', :'q') AS "valid_at = 2021-06-01";

SET og.valid_at = '2023-06-01";
SELECT og_cypher('corp', :'q') AS "valid_at = 2023-06-01";
SET og.valid_at = '2024-07-01';

SELECT og_cypher('corp', :'q') AS "valid_at = 2024-07-01";
2 II_I.
valid_at = 2019-06-01
(0 rows)
valid_at = 2021-06-01
{"name": "ann", "title": "engineer", "salary": 100}
{"name": "bob", "title": "designer", "salary": 80}
(2 rows)
valid_at = 2023-06-01
{"name": "ann", "title": "engineer", "salary": 250}
{"name": "bob", "title": "designer", "salary": 80}
{"name": "cho", "title": "analyst", "salary": 90}
(3 rows)
valid_at = 2024-07-01
{"name": "bob", "title": "designer", "salary": 80}
{"name": "cho", "title": "analyst", "salary": 90}
(2 rows)
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\set g 'MATCH (p:Person)-[w:WORKS_AT]—>(c:Company) RETURN p.name AS name, w.title AS title, p.salary

AS salary ORDER BY name'

|0
Hu
Mikx
Ral
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E:_
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_IT|_
>

N
rlo

2021-06: ann 100, bob 80. cho= 2022 720 YAISIEZ Qi&LICt
2023-06: ann2 250 L|Ct. 2002 YEEJ}CEE, X|2 Ot= HIEE= AFAO|UH

—

ERELICH AFet 2A 7L O

0 - 180 = 420 - 170 L|C},

SET og.valid_at = '2023-06-01';
SELECT at AS wl FROM marks WHERE label = 'W1' \gset
SELECT at AS w3 FROM marks WHERE label = 'W3' \gset
SELECT at AS w4 FROM marks WHERE label = 'W4' \gset
SET og.system_at = :'wl';
SELECT og_cypher('corp', :'q') AS "2023-06-01, W1 =0 2= CHZ";
SET og.system_at = :'w3';
SELECT og_cypher('corp', :'q') AS "2023-06-01, W3 ZZo0| 2= ci=";
SET og.system_at = :'w4';
SELECT og_cypher('corp', :'q') AS "2023-06-01, W4 ZEZ0| 2= CH2";
2023-06-01, W1 E=0f| 2d CH=
{"name": "ann", "title": "engineer", "salary": 100}
{"name": "bob", "title": "designer", "salary": 80}
(2 rows)
2023-06-01, W3 E=0| 2H CH=
{"name": "ann", "title": "engineer", "salary": 200}
{"name": "bob", "title": "designer", "salary": 80}
{"name": "cho", "title": "analyst", "salary": 90}
(3 rows)
2023-06-01, W4 ZE=0| 2 CH=
{"name": "ann", "title": "engineer", "salary": 250}
{"name": "bob", "title": "designer", "salary": 80}
{"name": "cho", "title": "analyst", "salary": 90}
(3 rows)

"2023E 62| 0] thE"ol2t= #

7o
E =

e W1 Z=: cho?| AHE anng| QAT OFE 7|EE(X]|

ot

=
|2IL|C}. ann 250.
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ZE9| Ho| ANl 22U
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oo
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SQL

UX|TH HE S2|H| LASLICE ann 200. LA| EOA0f| MRS elL(Ct.
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O|Zi0| HA T} FF| XtO|LICt. ann2| HELH =1 2022 6E 1t 2023 6EE, W3 222t X329 BE22 20 5L
C}.

SQL
\set q 'MATCH (p:Person {name: "ann"}) RETURN p.salary AS salary'
SELECT at AS w3 FROM marks WHERE label = 'W3' \gset
SET og.valid_at = '2022-06-01";
SELECT og_cypher('corp', :'q') AS "2022-06, X[Z Ot= CiZ";
SET og.valid_at = '2023-06-01"';
SELECT og_cypher('corp', :'q') AS "2023-06, X2 Of= CHZ";
SET og.system_at = :'w3"';
SELECT og_cypher('corp', :'q') AS "2023-06, W3 Z=0| LE CHZ";
Z3

2022-06, X|Z Ot= CH=

{"salary": 100}

(1 row)

2023-06, XZ Of= o2

{"salary": 250}

(1 row)

2023-06, W3 Z=0| L CHE

{"salary": 200}

(1 row)

RE MR ECH gl ==

HA (W3, valid_from = '2023- 20234 M2 100, o|== M 2t R AMZE =, og.valid_at 2 2022H0Z FH
01-01' ) HolC}
MH™ (W4, valid_from = '- ol U4ME 20{= 2002 LI2X| A|AEL A|ZE Z0f2t, og.system_at 2 A MO
infinity' ) ob=Ct 2 F0{0F EQICt

T2 AlZHSILIRE QUUCHH "EHA ZhAL o 205 2023H ¢15(200)"2 D &H AlRHEE ALICh

MAE EFR HIF = MM ME( og_valid_at() , og_system_at() )OI2tA, AFO|HZ} HmAUE SQLOI= &
e £ 2|10 F ANE 2F MEst ALUsH SQLO| X|2(md5)S H|wghL|C,
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SQL
\set q '"MATCH (p:Person)—[w:WORKS_AT]->(c:Company) RETURN p.name AS name, w.title AS title, p.salary

AS salary ORDER BY name'

SELECT md5(og_cypher_sql('corp', :'q')) AS now_sql \gset
SET og.valid_at = '2021-06-01"';

SET og.system_at = '2026-01-01";

SELECT md5(og_cypher_sql('corp', :'q')) = :'now_sql’ AS same_sql,
og_cypher_sql('corp', :'q') LIKE '%og_valid_at()%' AS reads_setting,
og_cypher_sql('corp', :'q') LIKE '%2021%' AS contains_date;

same_sql | reads_setting | contains_date

t | t | f

(1 row)
same_sql = t , contains_date = f . A|H™OICtCIE 22 OHEX| @O0 2 Z3H FHAI7} AI™ 2013 SX| LELICH

Studio= Zut Z2||0MCE O] |22 compiled SQL .. = HO{ FLICH

GTH|. OFE| AELE|X| 222 HE (W6)

bob2| 2142 2030 1& 12 REYLIC. 2= 7|52 259 @2 HH A= ¢t gL L

SQL
BEGIN; -— W6: 203043% 2 o

SET LOCAL og.valid_from = '2030-01-01'; SET LOCAL og.actor = 'kim@hr';

SELECT og_cypher('corp', $$MATCH (p:Person {name: 'bob'}) SET p.salary = 120%%);
INSERT INTO marks VALUES ('W6', now());

COMMIT;
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SQL
\set q "MATCH (p:Person {name: "bob"}) RETURN p.salary AS salary'

SELECT og_cypher('corp', :'q') AS "XIZ";
SET og.valid_at = '2029-12-31"';

SELECT og_cypher('corp', :'q') AS "valid_at = 2029-12-31";
SET og.valid_at = '2030-01-01";
SELECT og_cypher('corp', :'q') AS "valid_at = 2030-01-01";

W

{"salary": 80}
(1 row)

valid_at = 2029-12-31

{"salary": 80}
(1 row)

valid_at = 2030-01-01

{"salary": 120}
(1 row)

Xzt 20294 T2 80, 2030 18 125 E{ 120QLICL RE F22 [AlE, &) O[2f AlZF A2 ZHE LT

Fo| — 0] HE2 2fHO| A= DHEIO)| 2 SHEILICE 2HA gl= == HER2 AlZE 2E7t gl= 22 MY H0|S2f Hi A

—
("2030EFE 120") = A0, AIHS FIX| A== OFF AZE|X| 842 242 "LICH (&5, AT Zetez Ha), 0|2y
M HES M= B2 gy 2SS E0 HosNR. 22 =EE F IHCR X|F 5L

PHER
MATCH (p:Person {name: 'bob'}), (n {name: 'bob'}) RETURN p.salary AS labelled, n.salary AS unlabelled

21t
labelled | unlabelled
80 | 120
(1 row)
Hjoll= O
7¢7. o[ Ello|=0fl= S0 HRpALE
X HO|E( og_data.n_<id> )2 Xz Y= A5, I H2 0|H H|0|Z2( og_data.h_<id> )2 CHAE RZap & LIzt

= H
s ZC%LlI:L Person 2| & E|0|28 SL|C}.
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SQL

SELECT storage_table AS cur, 'og_data.h_' || type_id AS hist FROM og_catalog.type WHERE name =
'Person' \gset
SELECT p_name AS name, p_salary AS salary, lower(__valid)::date AS valid_from, upper(__valid)::text
AS valid_to,
m. label AS sys_from, __actor AS actor
FROM :cur c JOIN marks m ON m.at = c.__sys_from ORDER BY name;
SELECT p_name AS name, p_salary AS salary, lower(__valid)::date AS valid_from,
upper(__valid)::date::text AS valid_to,
m. label AS sys_from, coalesce(n.label, '«') AS sys_to, __op AS op
FROM :hist h JOIN marks m ON m.at = h.__sys_from LEFT JOIN marks n ON n.at = h.__sys_to
ORDER BY h.__sys_from, h.__sys_to;
del_l.
name | salary | valid_from | valid_to | sys_from | actor
ann | 250 | 2023-01-01 | infinity | W4 | lee@payroll
bob | 120 | 2030-01-01 | infinity | W6 | kim@hr
cho | 90 | 2022-07-01 | infinity | W2 | kim@hr
(3 rows)
name | salary | valid_from | valid_to | sys_from | sys_to | op
ann | 100 | 2020-01-01 | infinity | Wl | W3 | u
bob | 80 | 2020-01-01 | infinity | w1 | wWé | u
ann | 200 | 2023-01-01 | infinity | w3 | W4 | u
ann | 100 | 2020-01-01 | 2023-01-01 | W3 | | v
bob | 80 | 2020-01-01 | 2030-01-01 | W6 | | v
(5 rows)
R HEILA & 370, S HIF 0= 5ARILICE O[S ot E4 ¢{oH:
1. u ann100, [2020, ») , W1~W3 &¢te| ZZ. "2020'FFE A& 100"0|2tE ZS W30| CHAMRELICE.
2. u bob 80, [2020, ») , W1~W6 S0t°| 22, W6EO| CHMZH&LICE.
3. u ann 200, [2023, ») , W3~W4 S¢te| U5, SZI QIAHRILICE WAZL FEZUELICE
4. v ann100, [2020, 2023) ,WSF.'—E1 XISZMX| LS( sys_to = w ). HZHO| Ee} th AL EAL|CE
5. v bob 80, [2020, 2030) , W6KE X|Z7IX| Z3. bob2| 2E HE2 0| Hof| ASLIC
HE(WA)2 v =S UEX| UJXELICE '—infinity' = 7S XEX| &7 HEQ/JLICE sys_to = o 9 v A
2 2tH 7|Z0] OtL|2t #dxHel YR0| 1, A-EE FotA| 42 H| O] A AELICH (6THAIS| bob 800] 1 o LICY).
CIskF A o <)
8t Bet +~ glo™ HHEsir}
AlE0| BHE HEHO|IM ST = & A= B2 E Et= EHOls, 25 0|z 28 %ot §E U= i
OG_TEMPORAL_UNSUPPORTED (SQLSTATE 0A000 ) 2 HEEILICE | ZEX|QILICE.
Ontological DB — A|3H-& ob= 12 = — & A3k} Al 2261 AJ 3T (bitemporal) 9/14



SQL
SET og.valid_at = '2021-06-01";

SELECT og_cypher('corp', 'MATCH (p:Person)-[:WORKS_AT*1..2]—>(c:Company) RETURN c.name');
SELECT og_cypher('corp', 'MATCH (n) RETURN count(n) AS n');

SELECT og_cypher('corp', 'MATCH (p:Person)-[r]->(c:Company) RETURN type(r)');

SELECT og_typeql('corp', 'match $p isa Person;');

3
ERROR: OG_TEMPORAL_UNSUPPORTED: variable-length traversal over a temporal relationship type cannotEL}
answer a point-in-time query (og.valid_at / og.system_at is set)

HINT: Use typed patterns and single-hop relationships over temporal types, or RESET og.valid_at and
0g.system_at.

ERROR: OG_TEMPORAL_UNSUPPORTED: an unlabelled node pattern cannot answer a point-in-time query
(og.valid_at / og.system_at is set)

HINT: Use typed patterns and single-hop relationships over temporal types, or RESET og.valid_at and
0g.system_at.

ERROR: OG_TEMPORAL_UNSUPPORTED: a relationship variable without a single type cannot answer a
point-in-time query (og.valid_at / og.system_at is set)

HINT: Use typed patterns and single-hop relationships over temporal types, or RESET og.valid_at and
0g.system_at.

ERROR: OG_TEMPORAL_UNSUPPORTED: TypeQL cannot answer a point-in-time query (og.valid_at /
og.system_at is set)

HINT: Use typed patterns and single-hop relationships over temporal types, or RESET og.valid_at and
0g.system_at.

7tH Zo| =, 2t gl == A7, EfRI0| SHLIZ FoX|X| ¢h2 2A| 4, TypeQLYULICE. EHAXE 2tAS 20[1 o
SW M Zhe A|Fol|A] ©o| k2D, RESET 31 7{&E Moj: Irf2 AMEL|c).

HEE|X| EX[2H 2OoF F0{oF & Z10] Ml QELIC. B X2 Al =helot SEHRILIC

@ AZHHHES HX| g2 EI2 o= MBS 20|

ret

ME Lok skill 2 HX| iU 25 HSASLICH

SQL
SELECT og_cypher('corp', $$CREATE (:Skill {name: 'sql'})$$);
SET og.valid_at = '2019-06-01";
SELECT og_cypher('corp', 'MATCH (s:Skill) RETURN s.name AS skill') AS "valid_at = 2019-06-01";
24 _TI_I.
og_cypher
(0 rows)

valid_at = 2019-06-01

{"Ski.l..l.": Ilsq'Lll}
(1 row)

rlo
my!
rio
o

@ AN MAsH 2 M0 31747} ofL|2} #XY sHo| HFAL|CE. MATCH = 202142| ann(100)2 AX|gt SET
6'CI>-I

=
£ DHLICL 1A f=7 F2tE HY 2K 7Is2 gELIch
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SQL
BEGIN;

SET LOCAL og.valid_at = '2021-06-01';
SELECT og_cypher('corp', 'MATCH (p:Person {name: "ann"}) RETURN p.salary AS seen') AS "MATCH 7t &
U°";
SELECT og_cypher('corp', 'MATCH (p:Person {name: "ann"}) SET p.salary = 111');
SELECT p_salary AS salary, lower(__valid)::date = current_date AS valid_from_is_today
FROM og_data.n_1 WHERE p_name = 'ann';
ROLLBACK;

MATCH 7 2 2t

{"seen": 100}
(1 row)

og_cypher

salary | valid_from_is_today

111 | t
(1 row)

® 0/21 EZ(retention) M THE|0| UK| LALICE. /212 Al% Well|Ch B2l gt 77|82 E2feiLt,

SQL
SELECT proname FROM pg_proc WHERE proname LIKE 'og%temporal%' ORDER BY 1;
711'.
proname
og__temporal
0g_enable_temporal
og_temporal_types
(3 rows)
[ El
OLHA|. 571, O{C|M — ARHIQL ZEAL 21
og_enable_temporal 2 AEBHZIE SHH| ZLIC. og_meta(id) = SIX| WO A|AE HEHS S2{FL|CH
Ontological DB — A|3H-& ob= 12 = — & A3k} Al 2261 AJ 3T (bitemporal) 11/14



SQL
SELECT m—>>'actor' AS actor, m—>>'source' AS source, m—>>'created_by' AS created_by, m—>>'valid' AS

valid
FROM (SELECT og_meta((og_cypher('corp', 'MATCH (p:Person {name: "ann"}) RETURN id(p) AS i')-
>>'i')::int8) AS m) x;

2 ]l_l.
actor | source | created_by | valid
lee@payroll | | dev | ["2023-01-01 00:00:00+00",infinity)
(1 row)

$0 et

M AW 0K HEE 242 WAS| lee@payroll 0|11, WA= og.source £ FX| §UQLZ source &= H|0]
&LIC created_by = OKZ2|7|0|M0] T3t 2f0| ofL|2t M| DB HL|Ct Z

SELECT m.label AS record, a.actor, a.source, left(regexp_replace(a.query, '\s+', ' ', 'g'), 58) AS
query
FROM og_data.og_audit a JOIN marks m ON m.at = a.at ORDER BY a.audit_id;

4 _TI_I.
record | actor | source | query
w1 | kim@hr | hr-portal | [corp] CREATE (c:Company {name: 'acme'}) CREATE (:Person {
w2 | kim@hr | | [corp]l MATCH (c:Company {name: 'acme'}) CREATE (:Person {n
W3 | kim@hr | | [corp]l MATCH (p:Person {name: 'ann'}) SET p.salary = 200
w4 | lee@payroll | | [corp]l MATCH (p:Person {name: 'ann'}) SET p.salary = 250
W5 | kim@hr | | [corp] MATCH (:Person {name: 'ann'})-[w:WORKS_AT]->() DELE
w6 | kim@hr | | [corp]l MATCH (p:Person {name: 'bob'}) SET p.salary = 120
(6 rows)

Neo4dj E2I0|HO|A= SET LOCAL CHAl EZHMM HEFH|O|E{( validAt , systemAt , validFrom , validTo ,
actor , source )2 &2 d™Z AULICH (OHE: bolt/src/session.rs 2| TX_SETTINGS , A43: tests/bolt-
context/run.py ). O] 2AQ &=

2 == Bolt £ 2A5HA| gELITE o] oHEO| S0{7t7| Tof| R=E AO|EY0l= 7|12 =8
S| A5t HRE HOIEZ, X3 o

2 I &S Oh= 2 AIE SHLHO: YA T > 0") 2 HX =RISHA|R.

10EHA|. Ml Al 25 — 1 2 oftH A7|0} Of2HA] ALt

Person O email & F7fetF, W1 AlZfe] A7|O0tet X|FQ| A7|0FS H|wWfL|Ct.
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https://github.com/uengine-oss/ontological-db/blob/main/bolt/src/session.rs
https://github.com/uengine-oss/ontological-db/blob/main/tests/bolt-context/run.py
https://github.com/uengine-oss/ontological-db/blob/main/tests/bolt-context/run.py

SQL
SELECT og_add_property('corp', 'Person', 'email', 'string') \gset

SELECT at AS wl FROM marks WHERE label = 'W1' \gset

SELECT og_schema_snapshot('corp', at => :'wl') #> '{types}' @ 'I[{"name": "Person", "properties":
{"email": {}}}]' AS email_at_wil,
0g_schema_snapshot('corp') #> '{types}' @ '[{"name": "Person", "properties":

{"email": {}}}]1"' AS email_now;

7:1:]_'_
email_at_wl | email_now
f | t
(1 row)
Ol &9l __sys_from & at O 4™ 1 UZ0| 7|FE FAQ AF(OIQILICE AF[OFHAS AF|0t Tt REE|H0

A CHELICE.

Studio0f|A]

HET| Hol AA HEO| A|Zt {3 SHE FHLICH valid at Ol EME D7LL as known at OlAM ZEAF 29| MV|E
n27 22 Eo|E ChA| AdlstH Talol @ valid .. - known .. BHX[7F 21 compiled SQL X222 JCHZQIL

o OITHE= 9= A|HDH MBILICE og.valid_from 2 F&= MJ|= :sql O|L} E2tO|HZ gL|Ct.
e as known at 9| A|Zt2 Yg|XZ Zra{ MYEIL|CE AITIS| A|AE! A|Zt2 OI0|2ZXEIA, T2 M| Xl Z&
E|X] 91 3 =H MEf7} LigL|Ct (A, Studio 22CE E10).
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file:///Users/uengine/ontological-fabric/web/docs/tutorials/schema-evolution-tutorial.html
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SELECT og_enable_temporal('corp', 'Person') — QIE[E|-ZtA| E}Q!, EFQIOICE 1= &

A Qo
T HAO

SET LOCAL og.valid_from = '2023-01-01' %l "WAS| SET / DELETE

SET LOCAL og.valid_from = '-infinity' — §%& 772 32, ol Zt2 A|AH] AjZHojgt

=t

SET og.valid_at = '2023-06-01' 5| Zt2 Ato|m

SET og.system_at = '<3m{o| Alzt>' F Z2 AO|H. £ &7 £ &= U0, RESET ofH A

H

md5(og_cypher_sql(graph, cypher)) 7t Al&™1 2atsHA ZCt

M7 og.actor , og.source - og_meta(id) , og_data.og_audit

1

og_data.h_<type_id> — _ op: u CHM|EIBlE, d AMKE RS, v XS Y=tH 3

Zt

N S=

2 TypeQLS| A|H Z9| 0G_TEMPORAL_UNSUPPORTED Z HE

14/14



