EEQ|Y: Alo|I{ 3t} = of2{ DB Z216}7| — 714t mfHE!

O] 2M7t Eot= EE

o CHE DBO| QU= HIOISS BARSH| 94 TP C2 Hojstaipl 22 Moteof sh=T}?

« PostgreSQLT MySQLO| Lt GIOIE|S AOIT THEH SHLER EQI6HE AIF2 OfC|A RO10] AgE|=7}?

o JPHIO| KFE =Cot M DBO| B2 3 HOI0IM A2 4 YT
t

e O] 2E 712 Ontological Studio0®|Al, AtO|TH M| SILIZ & 4 U=

}?

\J

t?

X30|2tH 22 HA 9 H2 FAEE EAMR. Studiod|A 0] 2AM2| SES ¢l C|O|E{H[0|ARE MH=Z Al 2tHo| 1,
HE2 1At 2 50{ JELICE 0] 2A= PDF 2t Word 2A 2 22 £ JUELICH
S|AtOl| A|AEIO| Ml QISLICH 22 WS ME CHEA| 2ELICH
A|AH DB Elo|S 337 x| =257
ERP (# PostgreSQL supplier purchase_order supplier_id po_id item_id
oH) po_line item
WMS (2 MySQL shipment stock_daily vendor_code ref_po_no sku_code
g
CRM (2 MySQL customer sales_order claim — — sku_code

2)

O REZ[HO| ELIH of2ff ZES ALO|I] ot HOZ ZA| ELICE M| A|ARIS| T|O|E = oF W= SALEX] gi&LICt

— Lod

"SOLA|OtOf| 2| AFTt AEI SFAS, OFR! EAISHK| §b2 MA2?" (2|23 = Ja 2o, SZAk= ERPO|, 4&2
WMSO|| AELICE.)
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file:///Users/uengine/ontological-fabric/web/docs/tutorials/virtual-fabric-tutorial.pdf
file:///Users/uengine/ontological-fabric/web/docs/tutorials/virtual-fabric-tutorial.docx

Ontological (J24Z) ERP - Postaresal
Region RiskEvent AFFECTS--...
y
Supplier
WMS - MysQL 2 PurchaseOrder POLine
. sHIPPED_BY-~ i
Shipment !
SHIPS
StockDaily STOCK_OF Item
v

CRM - MysQL ORDERS_ITEM

Customer SalesOrder ———— Claim

H412 DBE He AR LICE o] FEZ|EO| FHl= HMYLICE

JHE2 AMigo|a, Al O Ato|m MET|of X[= 2EQJLICE
Hd =5 ot & Md
e[S ES CREATE DATASOURCE 2|5 DB tLt. SE6HH 1 H|0|E0| Hlo|EaA,EHolg = HOICt
A
Jtab e CREATE VIRTUAL NODE HO|E(E= X0 Ao))8 = 2Pl Z =30}, H|0|E{= 2Xof| 22 Ut
THAF 2HA| CREATE VIRTUAL (a)-[:Rl1->(b) = a.x = b.y 2h= M. X=t=l ZkM0| ofL|2t Zeol0|
RELATIONSHIP Cf

7| i Z 2t CHE YA{0te] H| W= ADR-029 off JAELICEH

21X DB & = examples/tutorials/virtual_fabric/docker—compose.yml = =[&L|Ct. HIO|S0ICH 3~10%H

o2t 2otE =O = ALret 2~ JUELICEH (HIO|E: sources/erp.sql, sources/wms_crm.sql ).
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file:///Users/uengine/ontological-fabric/web/docs/99_decisions/ADR-029-virtual-fabric-via-fdw.html
https://github.com/uengine-oss/ontological-db/blob/main/examples/tutorials/virtual_fabric/docker-compose.yml
https://github.com/uengine-oss/ontological-db/blob/main/examples/tutorials/virtual_fabric/sources/erp.sql
https://github.com/uengine-oss/ontological-db/blob/main/examples/tutorials/virtual_fabric/sources/wms_crm.sql

SHELL
# 1) AF: PostgreSQL(ERP) 1fH + MySQL(WMS-CRM) 1fH. SAE ZEEs HX| Qf=Ch,

docker compose —-f examples/tutorials/virtual_fabric/docker—-compose.yml up -d

# 2) Ontological ZIEHO|{ (0] EMOIME og-fabric)E Z2 HESQIA0 20|22 MySQL FDW £ MX[EiCt,
# postgres_fdw = PostgreSQL of £0 A1, mysql_fdw Tt M2 HX[SHC},
docker network connect fabric-tut og-fabric

docker exec -u root og-fabric bash -lc 'apt-get update -qq && apt-get install -y —-qq postgresql-16-
mysql-fdw'

o

x|

3) M Hlo|eHo|A0 =ES MX[ECH 22|X7F §
docker exec og-fabric bash -1c '
psql -h localhost —p 28816 —-d postgres —qc "CREATE DATABASE tut_fabric"
psql -h localhost —-p 28816 —-d tut_fabric —qc "CREATE EXTENSION ontological CASCADE"'

-

b

ol
rr

20|11, SQL2 Of7|7tX|Ct,

# 4) Studio £ 1 Ci|O|E{H|0|A0| =0 =RCt » http://localhost:7474
cd portal && npm install
PGHOST=127.0.0.1 PGPORT=28816 PGDATABASE=tut_fabric PGUSER=dev npm start

0|=2| HE A2 Studio| ME 7|0l A SfL|C.

o 9Z ME7|0f 2% SHLIZ E 1 $8/Ctrl + Enter 2 AMHTHL|CE

o 21 2| ME{ MXPI} XIZQ| T RiL|Ct.

o Zit= Do 40|, Q0 Table - JSON - SQL 0| AUELIC = EE gtelstH Graph &0] MZIL|
Ch.

Ol 2M2l Ao|H 252 HE7|0 E= 2&0|1, ot E80| ; = LI 20| o310|H St mhz Alish ZAL(Ct 1 of
2o £ 2 Table 2| LIS =XIE F7/ MW A AnL(Ch

examples/tutorials/virtual_fabric/build.py 7} tutorial.src.md 2| 2% StudioZ} HEI7|0|A ELi=
A0t 22 RECE K= A =22 7|9 G4, otH AEI2 AN BEEtRXE StudioE &6 RSLICE Of|/A[Zt 7HX|H
=7 MmgtL|ct ™A 2% virtual_fabric.cypher Off 204 Q&LICE

Z2 2XHS Neodj E210|H(Bolt) 2 ELT £ZH0| SEFEL|CH 12SHA|0f| A SLCt.

120, 2 =2} C|ojE{ a2

T2 EE St REELCEH

CYPHER
CREATE GRAPH scm

graph scm created

21F ol M= &XIoM scm S DELICL 0|20 EF2 25 O J2HZoj| A AbgtL|ct.
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https://github.com/uengine-oss/ontological-db/blob/main/examples/tutorials/virtual_fabric/tutorial.src.md
https://github.com/uengine-oss/ontological-db/blob/main/examples/tutorials/virtual_fabric/virtual_fabric.cypher

Q% DBOI| H&5H2H HIZHS I Heutl|ot, 2F0i| 21 MX| 230 M2H0JEZ SUC. :paran 22 E2 2 0| H|0|
X|of Hi=2[of 2k L, HO| 7| R0l = S} A = HX| giEL T

CYPHER
:param pw => 'fabric-ro-pw'
7:11'_
$pw set for this page — not saved, not shown
Q|2 DB StLI7t H|O|E{ A A SHFRILICEH MindsDB2| CREATE DATABASE .. WITH ENGINE 2 Z'2 HQF0|11, MEH2 A}
O|lm Moo= MEL|C}
CYPHER
CREATE DATASOURCE erp WITH ENGINE = 'postgres',
PARAMETERS = {host: 'fabric-tut-erp', port: 5432, database: 'erp', schema: ‘'erp',
user: 'fabric_ro', password: $pw};
CREATE DATASOURCE wms WITH ENGINE = 'mysql',
PARAMETERS = {host: 'fabric-tut-mysql', port: 3306, database: 'wms',
user: 'fabric_ro', password: $pw};
// CRM 2 Z2 MySQL Aol CHE Ci|O|E{H|O|ALE, AJARIO| CHEEE CIO|E{AALR ME FCt,
CREATE DATASOURCE crm WITH ENGINE = 'mysql',
PARAMETERS = {host: 'fabric-tut-mysql', port: 3306, database: 'crm',
user: 'fabric_ro', password: $pw};
del_l.

datasource erp (postgres): 4 tables as erp.x
datasource wms (mysql): 2 tables as wms.x
datasource crm (mysql): 3 tables as crm.x

schema (PostgreSQL) EE= database (MySQL)E HOM™ 1 k9| E|0|=0] HIO|E|AA O|E Of2fZ EX{FLICH Z2H
1 EFU2 RHOM HESLICE

CYPHER
SHOW DATASOURCES
24 II_I.
name | engine | host | tables
crm | mysql | fabric-tut-mysql | 3
erp | postgres | fabric-tut-erp | 4
wms | mysql | fabric-tut-mysql | 2
(3 rows)
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SHOW DATASOURCES JSON

engine tables

0 nodes - 0 relationships server 2 ms - round trip 4 ms compiled SQL

CYPHER
SHOW TABLES FROM erp
741'_
table | columns | virtual_node
erp.item | 3 | null
erp.po_Lline | 4 | null
erp.purchase_order | 5 | null
erp.supplier | 4 | null
(4 rows)
HIZYHS = OC|0f| = 2O|X| QELICt MO = superuserZt Y2 4= e R0l MEE T, ZAL 7|F0lle 88 £20|

{.} EIEXN SELICHL AN A™HE 7| 8O = TtE= WS HYLICE o] REZ|YO| fabric_ro Ol SELECT
Hstok QIALICEH X[ AIEIS postgres , mysql L|CH.

1

2CHA|. A 7Hak - E —E|0o| 20| 2rdo| Elct

CYPHER
CREATE VIRTUAL NODE Supplier FROM erp.supplier KEY supplier_id

virtual node Supplier « erp.supplier (4 properties)

FROM 2 EH[O|Z, KEY = = AHS Z3HQUL|Ct B E 20| T2HE|Jt EL|CH YETH MLt 0SS HHE{H
PROPERTIES (name, country AS nation) 2 H=QLICI

O|M| Supplier = HHotzpA]L|CH

CYPHER
MATCH (s:Supplier)
WHERE s.country = 'China’'
RETURN s.supplier_id AS id, s.name AS name, s.tier AS tier
ORDER BY id
z4 :I_I.
id | name | tier

S-CN-01 | Shenzhen Goldline PCB | 1
S—-CN-02 | Ningbo Magnetics | 2
(2 rows)
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ot
ro

{1Z A7|O0FIHE0l= Supplier 0 S HQILIC J2imof| MEE QIAHATL O7H2H= S£0(|1, Y= XFLICE
ERPO| Ql&LCt.
Y SALSHX] gttt

ZIo| 0l EXPLAIN FABRIC 2 £0|H, AlO|m7} 2 fIM0)| M2 i SQL Ho{2 l &2 ELIC} 0] EEZ2[Z0f|M
TV At £ TALCH

CYPHER
EXPLAIN FABRIC
MATCH (s:Supplier)
WHERE s.country = 'China'
RETURN s.supplier_id AS id, s.name AS name, s.tier AS tier
Zd II_I.

1. [remote:erp] scan - 2 rows
SELECT supplier_id, name, tier FROM erp.supplier WHERE ((country = 'China'))

StudioO|X|= step - place - operation - rows - detail C}4 @9 HZ LIFLICt. detail O] ZI SQLO|Z}
Ol 2MOIM= o THAIE & EE FXUSLICE [o0M] 28 - 2 & of O LELICEH

WHERE country = 'China' 7} ERPE W2{Zt11, HOI2 A2 2HRULICE SSA 5HE 7EK2bM K{7|M AHE Z0] Ot
L|Ct. O] S FEA|CHRO|2t D REELICE

L C HAHE Bt _id 2t _type O 21, Studio= Graph &0l 2ELICt.

CYPHER
MATCH (s:Supplier {supplier_id: 'S-KR-01'})

RETURN s

{"_id": 106288722934, '"name": "stLHLU" "tier": 1, "_type": "Supplier", "country": "Korea",
"supplier_id": "S-KR-01"}
(1 row)

_id = 7I( S-KR-01 ) SHAlsH TtE =XIQULICEH M4 7[2FH 7| 240| JCHE S{ZLICE 7t L EE CH| 2 Ti=
_id ZtOotL|2t 7] BREME|( supplier_id )& MMIK. O|f= 9EHAIMIA FLICE.
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CYPHER
CREATE VIRTUAL NODE PurchaseOrder FROM erp.purchase_order KEY po_id;

CREATE VIRTUAL RELATIONSHIP ORDERED_FROM
FROM PurchaseOrder(supplier_id) TO Supplier(supplier_id);

virtual node PurchaseOrder « erp.purchase_order (5 properties)

virtual relationship (:PurchaseOrder)-[:0RDERED_FROM]->(:Supplier) on PurchaseOrder.supplier_id =
Supplier.supplier_id

' (po:PurchaseOrder)-[:0RDERED_FROM]->(s:Supplier) = po.supplier_id = s.supplier_id & f M
RUSICHrs MotQlLICh ofaf 7|2 Hi Zt 22 Dk0|T, ZHIS MESHK| SHSLICH 2H0| Ho| Z7te|e! BT ZA| A

CYPHER
MATCH (po:PurchaseOrder)-[:0RDERED_FROM]—>(s:Supplier)
WHERE po.amount_usd > 30000
RETURN s.name AS supplier, count(po) AS orders, sum(po.amount_usd) AS total
ORDER BY total DESC
4 II_I.
supplier | orders | total
Shenzhen Goldline PCB | 2 | 123000
Ningbo Magnetics | 1 | 60000
Hanoi Assembly | 1 | 33000
(3 rows)

Ak 30 HHE = 3= PO-001(82,000)-PO-002(41,000) - Goldline, PO-005(60,000) - Ningbo, PO-
006(33,000) - Hanoi &LICt.

CYPHER
EXPLAIN FABRIC
MATCH (po:PurchaseOrder)-[:0RDERED_FROM]->(s:Supplier)
WHERE po.amount_usd > 30000
RETURN s.name AS supplier, count(po) AS orders, sum(po.amount_usd) AS total

7:1:]_'_
1. [remote:erp]l join - 4 rows
SELECT r7.name, r5.po_id, r5.amount_usd, r5.order_date, r5.status, r5.supplier_id FROM
(erp.purchase_order r5 INNER JOIN erp.supplier r7 ON (((r5.supplier_id = r7.supplier_id)) AND
((r5.amount_usd: :numeric > 30000::numeric))))
CHA|7} SHLHEO|D join RILICEH S E|O|[E0| 22 MHof| o2 2 ZQI XkM|7t ERPE LH2ZYELICEH SN =2 A LY

27t o2 212 4~ ULICE ®A( count , sum )= 1 43S BHOF 7| A BiL|Ct.
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4THA|. M2 C}E DBE Z2! — MySQL ¢ PostgreSQL

MHEE2 WMS(MySQL)ol| }AEL

Ct. WMS= YZFE ref_po_no , 5AE vendor_code 2t £EL|Ct 0|E0| Eat
T EILICH A Molo| O tHSE 7|

CYPHER
CREATE VIRTUAL NODE Shipment FROM wms.shipment KEY shipment_no;
// MySQL - PostgreSQL
CREATE VIRTUAL RELATIONSHIP SHIPS FROM Shipment(ref_po_no) TO PurchaseOrder(po_id);
CREATE VIRTUAL RELATIONSHIP SHIPPED_BY FROM Shipment(vendor_code) TO Supplier(supplier_id);
24 :I_I.

virtual node Shipment « wms.shipment (6 properties)

virtual relationship (:Shipment)-[:SHIPS]—>(:PurchaseOrder) on Shipment.ref_po_no =
PurchaseOrder.po_id

virtual relationship (:Shipment)-[:SHIPPED_BY]—>(:Supplier) on Shipment.vendor_code =
Supplier.supplier_id

"6 Ofd X|HEl MFat, O &R, O SFAM — MySQL o H, PostgreSQL F S 7X|= 2-hop YLICE =@l =72
of e MX| ELIE

CYPHER
MATCH (sh:Shipment)-[:SHIPS]->(po:PurchaseOrder)-[:0RDERED_FROM]->(s:Supplier)

WHERE sh.delay_days >= 5
RETURN sh.shipment_no AS shipment, sh.delay_days AS delay, po.po_id AS po_no, s.name AS supplier
ORDER BY delay DESC

Za}
shipment | delay | po_no | supplier
SHP-03 | 9 | PO-002 | Shenzhen Goldline PCB
SHP-02 | 7 | PO-001 | Shenzhen Goldline PCB

(2 rows)

MATCH (sh:Shipment)-[:SHIPS]->(po:PurchaseOrder)-[:0RDERED_FROM]->(s:Supplier) WHERE..

shipment delay po_no supplier

0 nodes - O relationships server 38 ms - round trip 39 ms compiled SQL
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CYPHER
EXPLAIN FABRIC

MATCH (sh:Shipment)-[:SHIPS]->(po:PurchaseOrder)-[:0RDERED_FROM]—>(s:Supplier)
WHERE sh.delay_days >= 5
RETURN sh.shipment_no AS shipment, sh.delay_days AS delay, po.po_id AS po_no, s.name AS supplier

1. [remote:erp] join - 3 rows

SELECT r1@.po_id, rl2.name FROM (erp.purchase_order r1@ INNER JOIN erp.supplier r12 ON
(((r10.supplier_id = ri12.supplier_id)))) ORDER BY r1@.po_id ASC NULLS LAST
2. [remote:wms] scan - 2 rows

SELECT ‘“shipment_no', ‘ref_po_no', ‘delay_days' FROM ‘wms'. shipment® WHERE (( delay_days' >= 5))
ORDER BY “ref_po_no’ IS NULL, ‘ref_po_no" ASC
3. [locall Merge Join - 2 rows

(purchase_order.po_id = (shipment.ref_po_no)::text)

EXPLAIN FABRIC MATCH (sh:Shipment)-[:SHIPS]->(po:PurchaseOrder)-[:0RDERED_FROM]->(s:..

step place operation rows detail

0 nodes - 0 relationships  server 41 ms - round trip 42 ms compiled SQL

e [remote:wms] scan — MySQL2 delay_days >= 5 X712 dto} 28Ot HUHEL|CH SQLO| MySQL el
(HHE]) IL|Ct.

e [remote:erp] join — EFEXIFA= Z2 AltH2} PostgreSQL HH0| A Z=QIEILICE
e [local] .. Join — MZ C}2 MHC| Zut= **0J7|(OntologicalO| Ab= PostgreSQL)**0f| A Z=QlgtL|C}. Of
L YHEE CHE fHE 2 + leL, O] EHAl= =227t 7H2OIA SOk gHLICE.

[remote:erp] 2ol 71 FAH| LF ~(8)ECt MA HY 4 QUEL|CEH BHE =0l
LICt & = "A=l A A of ofL|2t "AH[2 ¢ 2 " ILICE

rlo
s

CHEO| ELHH o $1X| 47| EY

®o| ¢i= 31 — OPTIONAL MATCH

WMSOll= ERPO| 1= 23 ( P0-999 )E 712|7|= M& SHP-08 O] YUELICH fI2 MATCH = LHE =°lo|zt o] MAS

HEILICEH H2| 1T AX| O™ OPTIONAL MATCH £ #&L|Ct.

Ontological DB — Alo] ¥} 3l of 2] DB 21317] — 713 B 9/28



CYPHER
MATCH (sh:Shipment)

OPTIONAL MATCH (sh)-[:SHIPS]->(po:PurchaseOrder)
RETURN sh.shipment_no AS shipment, sh.ref_po_no AS ref, po.po_id AS po_no, po.status AS po_status
ORDER BY shipment

71]!_'.
shipment | ref | po_no | po_status
SHP-@1 | P0-001 | P0-001 | OPEN
SHP-02 | PO-001 | P0O-001 | OPEN
SHP-03 | PO-002 | P0-002 | OPEN
SHP-04 | P0O-003 | P0-003 | CLOSED
SHP-05 | P0O-004 | P0-004 | CLOSED
SHP-06 | PO-005 | P0-005 | OPEN
SHP-07 | PO-006 | P0-006 | OPEN
SHP-08 | PO-999 | null | null
(8 rows)
HHCH gfero| AE — "MAO| SILIT FO|X| b2 YUF" — = QFE| ZIL|CE
CYPHER
MATCH (po:PurchaseOrder)
OPTIONAL MATCH (po)<-[:SHIPS]-(sh:Shipment)
WITH po, count(sh) AS shipments
WHERE shipments = 0
RETURN po.po_id AS po_no, po.order_date AS ordered, po.amount_usd AS amount
ORDER BY po_no
21t
po_no | ordered | amount
P0-007 | 2026-09-01 | 12000
P0-008 | 2026-09-02 | 27000
(2 rows)
A= Shipment - PurchaseOrder = MAZKITL (po)<-[:SHIPS]-(sh) X{Z HHH WORE ALL|C WakS
Ol 2 Z2MHE|7} o Rt 22X 8 H LIt

5CtA|. M| A|AEIS sHIJEIO 2 — CRM - ERP > WMS

LtHX| Hlo|=2 S&LIC.
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CYPHER
CREATE VIRTUAL NODE Item FROM erp.item KEY item_id;

CREATE VIRTUAL NODE POLine FROM erp.po_line KEY po_line_id;
CREATE VIRTUAL NODE Customer FROM crm.customer KEY cust_no;
CREATE VIRTUAL NODE SalesOrder FROM crm.sales_order KEY so_no;

CREATE VIRTUAL NODE Claim FROM crm.claim KEY ticket_no;
CREATE VIRTUAL RELATIONSHIP LINE_OF FROM POLine(po_id) TO PurchaseOrder(po_id);
CREATE VIRTUAL RELATIONSHIP FOR_ITEM FROM POLine(item_id) TO Item(item_id);

CREATE VIRTUAL RELATIONSHIP PLACED_BY FROM SalesOrder(cust_no) TO Customer(cust_no);
CREATE VIRTUAL RELATIONSHIP ORDERS_ITEM FROM SalesOrder(sku_code) TO Item(item_id);
CREATE VIRTUAL RELATIONSHIP ABOUT_ORDER FROM Claim(so_no) TO SalesOrder(so_no);

XIS7HK| dAet 2

o
Jtot

tolgtL|Ct,

[

CYPHER
SHOW VIRTUAL NODES;
SHOW VIRTUAL RELATIONSHIPS;
zd :I_I.
node | source | key | properties | storage
Claim | crm.claim | ticket_no | 5 | virtual
Customer | crm.customer | cust_no | 3 | virtual
Item | erp.item | item_id | 3 | virtual
POLine | erp.po_line | po_line_id | 4 | virtual
PurchaseOrder | erp.purchase_order | po_id | 5 | virtual
SalesOrder | crm.sales_order | so_no | 5 | virtual
Shipment | wms.shipment | shipment_no | 6 | virtual
Supplier | erp.supplier | supplier_id | 4 | virtual
(8 rows)
relationship from to

ABOUT_ORDER
FOR_ITEM
LINE_OF
ORDERED_FROM
ORDERS_ITEM

Claim.so_no
POLine.item_id
POLine.po_id
PurchaseOrder.supplier_id
SalesOrder.sku_code

SalesOrder.so_no
Item.item_id
PurchaseOrder.po_id
Supplier.supplier_id
Item.item_id

PLACED_BY SalesOrder.cust_no Customer.cust_no
SHIPPED_BY Shipment.vendor_code Supplier.supplier_id
SHIPS Shipment.ref_po_no PurchaseOrder.po_id
(8 rows)

"HZE HIGH 22i0] 22l F52 £t H /=7 — 222 22 CRM(MySQL), E32E SEAVIKI=

ERP(PostgreSQL)0i| RAELICH CH hopRILILCE.
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CYPHER

MATCH (c:Claim {severity: 'HIGH'})-[:ABOUT_ORDER]->(so:SalesOrder)—[:ORDERS_ITEM]—>(i:Item)
<—[:FOR_ITEM]—-(1:POLine)-[:LINE_OF]->(po:PurchaseOrder)-[:0RDERED_FROM]—>(s:Supplier)

RETURN c.ticket_no AS claim, c.subject AS subject, i.name AS item, po.po_id AS po_no, s.name AS

supplier

ORDER BY po_no

claim | subject | item | po_no | supplier

T-3 | PCB 2 | PCB 7|Z | P0-001 | Shenzhen Goldline PCB
T-3 | PCB g | PCB 7| | P0-002 | Shenzhen Goldline PCB
T-3 | PCB | PCB 7| | PO-006 | Hanoi Assembly

(3 rows)

o
o2

ot oL ot
2

02 0
MO MI Mo

o
=}
=

o

ro

Zik: HIGH 221

C}. PCB 3 2tel

ro

PO-001-PO-002(Goldline)2t PO-006(Hanoi) &L|Ct.

T-1(2HMZF) 2t T-3(PCB) YLICt 2HZF2 AF 2= F=0| OtL|2kM &3 2telo] §l, T-38 HEL

CYPHER
EXPLAIN FABRIC
MATCH (c:Claim {severity: 'HIGH'})-[:ABOUT_ORDER]—>(so:SalesOrder)—[:0RDERS_ITEM]->(i:Item)
<—[:FOR_ITEM]-(1:POLine)-[:LINE_OF]—->(po:PurchaseOrder)-[:0RDERED_FROM]->(s:Supplier)
RETURN c.ticket_no AS claim, i.name AS item, po.po_id AS po_no, s.name AS supplier
| :I_I.

1. [remote:erp] join - 9 rows

SELECT r18.name, rl18.item_id, r2@.item_id, r22.po_id, r24.name FROM (((erp.item r18 INNER JOIN
erp.po_line r20 ON (((r18.item_id = r20@.item_id)))) INNER JOIN erp.purchase_order r22 ON
(((r20.po_id = r22.po_id)))) INNER JOIN erp.supplier r24 ON (((r22.supplier_id = r24.supplier_id))))
ORDER BY ri18.item_id ASC NULLS LAST
2. [remote:crm] join - 2 rows

SELECT ri14. ticket_no', r16. sku_code' FROM (‘crm'. claim® r14 INNER JOIN ‘crm'. sales_order' ril6
ON (((rl14. so_no" = rl16. so_no')))) WHERE ((rl4. severity' = 'HIGH')) ORDER BY rl16. sku_code’ IS
NULL, r16. sku_code™ ASC
3. [locall Merge Join - 3 rows

(item.item_id = (sales_order.sku_code)::text)

CHA hopO| @M &e| & tHat 2H QI st HO = EIELICE CRM & F H|O|2
PostgreSQLOIIA| ZtXt Z=QIE| 11 AA|( sku_code = item_id )HMTt2H =
|

1
Fa2 S2HH7E YL

2 MySQLOi|A, ERP % U| E{|I0]E2
o

re

7tet hop2l 2E2 A A0l A EtRI0] YliX[2= 2t HS HMX| QtOt: ELICE
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CYPHER

MATCH (c:Claim {ticket_no: 'T-3'})-[:ABOUT_ORDER]->(so)-[:PLACED_BY]->(cu)
RETURN c.subject AS subject, so.so_no AS so_no, cu.name AS customer, cu.country AS country

711'.
subject | so_no | customer | country
PCB ¥ =& | S0-05 | Tokyo Devices | Japan
(1 row)
Ml S AJAZI7ER]
22 BE2 WMSTIHX| Sl&LICt "1 SZAS2| OF8] AISHK| g2 MAH 22"
CYPHER

MATCH (c:Claim {severity: 'HIGH'})-[:ABOUT_ORDER]->(:SalesOrder)-[:0RDERS_ITEM]->(i:Item)
<-[:FOR_ITEM]-(:POLine)-[:LINE_OF]->(:PurchaseOrder)-[:0RDERED_FROM]->(s:Supplier)
<—[:SHIPPED_BY]-(sh:Shipment)

WHERE sh.ship_status <> 'DELIVERED'

RETURN DISTINCT s.name AS supplier, sh.shipment_no AS shipment, sh.ship_status AS status, sh.eta AS

eta

ORDER BY shipment

711'.
supplier | shipment | status | eta
Shenzhen Goldline PCB | SHP-02 | IN_TRANSIT | 2026-09-12
Shenzhen Goldline PCB | SHP-03 | CUSTOMS_HOLD | 2026-09-15
Hanoi Assembly | SHP-07 | BOOKED | 2026-09-20
(3 rows)
CRM(MySQL) - ERP(PostgreSQL) > WMS(MySQL). Ml A|AEl = Z29| DB, 9| SILtRIL|CE.
—
6T, J2Hol|2t A= X[ 2A{at 417
O{7|RE{7t &40t At Ao AITnt ZEtK|= K- YULICE 2|AT O[HIELL X|H2 o= YT AIAH|E §l=, J2)of XqZ
St= XIALICH BAKMH AlO|HZ 2HSL|CE
CYPHER

CREATE (ea:Region {name: 'East Asia'}), (sea:Region {name: 'Southeast Asia'})

CREATE (:RiskEvent {title: 'M™ &ot HH', severity: 'high', supplier_code: 'S-CN-01'})-
[:IN_REGION]->(ea)

CREATE (:RiskEvent {title: '#Z 3{7} &Al', severity: 'medium', supplier_code: 'S-CN-02'})-
[:IN_REGION]->(ea)

CREATE (:RiskEvent {title: 'sSlO|Z EfE', severity: 'high', supplier_code: 'S-VN-01'})-
[:IN_REGION]—>(sea)

i

MNEE B0 7ty L EZ Jh= 2AIS Mg}, & 22

o
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CYPHER
CREATE VIRTUAL RELATIONSHIP AFFECTS FROM RiskEvent(supplier_code) TO Supplier(supplier_id)

virtual relationship (:RiskEvent)-[:AFFECTS]—>(:Supplier) on RiskEvent.supplier_code =
Supplier.supplier_id

IN_REGION < J2{Zof MZE= TIu 2011, AFFECTS 2t SHIPPED_BY £ ZEQIQILICH Eolst= Z2 O X0|E &
It IELICH M30| b2 EEQLICE

CYPHER
MATCH (:Region {name: 'East Asia'})<-[:IN_REGION]-(e:RiskEvent)-[:AFFECTS]—>(s:Supplier)<-

[:SHIPPED_BY]-(sh:Shipment)

WHERE sh.ship_status <> 'DELIVERED'

RETURN e.title AS risk, s.name AS supplier, sh.shipment_no AS shipment, sh.ship_status AS status
ORDER BY shipment

711'.
risk | supplier | shipment | status
MA™ got HH| | Shenzhen Goldline PCB | SHP-02 | IN_TRANSIT
M™ &8t ®x| | Shenzhen Goldline PCB | SHP-03 | CUSTOMS_HOLD
+& 57l ¢At | Ningbo Magnetics | SHP-06 | IN_TRANSIT
(3 rows)
CYPHER
EXPLAIN FABRIC
MATCH (:Region {name: 'East Asia'})<-[:IN_REGION]-(e:RiskEvent)-[:AFFECTS]—>(s:Supplier)<-
[:SHIPPED_BY]-(sh:Shipment)
WHERE sh.ship_status <> 'DELIVERED'
RETURN e.title AS risk, s.name AS supplier, sh.shipment_no AS shipment
21t

1. [remote:wms] scan - 4 rows
SELECT “shipment_no™, “vendor_code® FROM “wms'. shipment® WHERE (( ship_status® <> 'DELIVERED'))
ORDER BY ‘vendor_code® IS NULL, ‘vendor_code® ASC
2. [remote:erp] scan - 5 rows
SELECT supplier_id, name FROM erp.supplier
3. [local] stored edge - 2 rows
(n_18.id = u.nbr)
4. [locall Hash Join - 2 rows
(supplier.supplier_id = n_18.p_supplier_code)
5. [locall Merge Join - 3 rows
((shipment.vendor_code)::text = n_18.p_supplier_code)

stored edge 7} J2HItOf| X{ZE 7HI( IN_REGION )= UftZh THAQILICE RHC 2 LIZEA| @ELICH LHHA| 22 =2l

=0| 7HaF A JLICH MEE RiskEvent 2| supplier_code = ERP2| S2At, WMSS| MAut 22t GHELIC

L Cof FHAIS OCHZ HHEkSIH StudioZt 12T 2 JZIL|CH MEEl = ( Region , RiskEvent )2 ERPQ| &
( Supplier )O| st J&0j 410{ LEZLICY.
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CYPHER
MATCH (rg:Region)<—[i:IN_REGION]-(e:RiskEvent)-[a:AFFECTS]->(s:Supplier)

RETURN rg, i, e, a, s

rg i

{"_id": 1168231104513, "name": "East Asia", "_type": "Region"} | {"_id": 1305670057985,
"_dst": 1168231104513, "_src'": 1236950581249, "_type": "IN_REGION"} | {"_id": 1236950581249,
"_type": "RiskEvent", "title": "MM™ &4t HH", "severity": "high", "supplier_code": "S-CN-01"} |
{"_id": 1433952497391, "_dst": 94825179227, "_src": 1236950581249, "_type": "AFFECTS"} | {"_id":
94825179227, "name": "Shenzhen Goldline PCB", "tier": 1, "_type": "Supplier", "country": "China",
"supplier_id": "S-CN-01"}

{"_id": 1168231104513, "name": "East Asia", "_type": "Region"} | {"_id": 1305670057986,
"_dst": 1168231104513, "_src'": 1236950581250, "_type": "IN_REGION"} | {"_id": 1236950581250,
"_type": "RiskEvent", "title": "#& 5|7} &At", "severity": "medium", "supplier_code": "S-CN-02"}
{"_id": 1417559524448, "_dst": 134866571935, "_src": 1236950581250, "_type": "AFFECTS"} | {"_id":
134866571935, "name": "Ningbo Magnetics", "tier": 2, "_type": "Supplier", "country": "China",
"supplier_id": "S-CN-02"}

{"_id": 1168231104514, "name": "Southeast Asia", "_type": "Region"} | {"_id": 1305670057987,
"_dst": 1168231104514, "_src": 1236950581251, "_type": "IN_REGION"} | {"_id": 1236950581251,
"_type": "RiskEvent", "title": "&l0|Z EfE", "severity": "high", "supplier_code": "S-VN-01"}
{"_id": 1401994610683, "_dst": 75678190182, "_src": 1236950581251, "_type": "AFFECTS"} | {"_id":
75678190182, 'name'": '"Hanoi Assembly", "tier": 2, "_type": "Supplier", "country": "Vietnam",
"supplier_id": "S-VN-01"}

(3 rows)
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MATCH (rg:Region)<—[i:IN_REGION]-(e:RiskEvent)-[a:AFFECTS]->(s:Supplier) RETU.. Table JSON  SQL * X

o) G (o) o
anoi As.

AFFECTS

IN_REGION
.>€I=l=,

IN_REGION

AFFECTS
A
3 2 AFFECTS
IN_REGIeN v

3

8 nodes - 6 relationships  server 13 ms - round trip 14 ms compiled SQL

7He =20l MFE 2 2017]

gi=, ENE =SR] 941 7he L Eof| iz % ZHMS 2 = ASLITH ERPOIE SSAe| Y FHE7} glgLith O
2Ol A ERILICH.

CYPHER
MATCH (s:Supplier), (r:Region {name: 'East Asia'})
WHERE s.country IN ['China', 'Korea'l]
CREATE (s)-[:LOCATED_IN {assigned_by: 'sourcing-team'}]->(r)

CYPHER

MATCH (r:Region)<-[1:LOCATED_IN]-(s:Supplier)<-[:0RDERED_FROM]-(po:PurchaseOrder)

WHERE po.status = 'OPEN'

RETURN r.name AS region, s.name AS supplier, l.assigned_by AS assigned_by, count(po) AS open_orders
ORDER BY open_orders DESC, supplier

741}
region | supplier | assigned_by | open_orders
East Asia | Ningbo Magnetics | sourcing-team | 2
East Asia | Shenzhen Goldline PCB | sourcing-team |
East Asia | sh™Y | sourcing-team | 1
(3 rows)

LOCATED_IN 2 MZ'E 7H40| 1 ZRHE|E JHELIC $15 22 ERPO| #RlL|Ch 7H92 74 20| _id (719 3jAl)
ol H2IS 2, AHOIA 1 0| ARREXIR 2k | T OfA DHAIEIX| esgLiCt,

—_ - —
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75|, Mol 2 Holsts = — X0I3 S LER

A SHLtZ BH5| 0242 A2 He| KHIE =2 SEILICE. FROM Hlojg CHAl AS SELECT .. € HELICH SQL2
Flof Zol= A& Ato|m{ LTt

7-1. 28t7| Hlo|g

wms.stock_daily 2|7l (€M, 5, ¥1) MALICL =E0|= 7| St ERSIEE Folof|A PHS0f FLCt.

CYPHER
CREATE VIRTUAL NODE StockDaily KEY stock_key AS
SELECT snapshot_date::text || '|' || sku_code || '|' || warehouse_cd AS stock_key, *
FROM wms.stock_daily;
CREATE VIRTUAL RELATIONSHIP STOCK_OF FROM StockDaily(sku_code) TO Item(item_id);
24 :l_l_

virtual node StockDaily « query (5 properties)

virtual relationship (:StockDaily)-[:STOCK_OF]->(:Item) on StockDaily.sku_code = Item.item_id

"OHE 22 7|E, AT HOR L7t FF" — =U9| AFK0| MZ CHE DBO| JASLIC ( on_hand_gqty = MySQL,

safety_stock 2 PostgreSQL).

CYPHER
MATCH (st:StockDaily)-[:STOCK_OF]—>(i:Item)

WHERE st.snapshot_date = '2026-09-02' AND st.on_hand_qty < i.safety_stock

RETURN i.name AS item, st.warehouse_cd AS warehouse, st.on_hand_qty AS on_hand, i.safety_stock AS
safety

ORDER BY item

711'.
item | warehouse | on_hand | safety
PCB 7=t | WH-A | 380 | 500
AHE HEEZ] | WH-A | 45 | 50
M@ 70|12 | WH-A | 950 | 1000
(3 rows)
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CYPHER
EXPLAIN FABRIC

MATCH (st:StockDaily)-[:STOCK_OF]—>(i:Item)

WHERE st.snapshot_date = '2026-09-02' AND st.on_hand_qty < i.safety_stock

RETURN i.name AS item, st.warehouse_cd AS warehouse, st.on_hand_qty AS on_hand, i.safety_stock AS
safety

1. [remote:erp] scan - 4 rows
SELECT item_id, name, safety_stock FROM erp.item ORDER BY item_id ASC NULLS LAST
2. [remote:wms] scan - 5 rows
SELECT “sku_code", “warehouse_cd’, “on_hand_qty  FROM “wms'. stock_daily’ WHERE (( snapshot_date"
'2026-09-02"')) ORDER BY ‘sku_code' IS NULL, “sku_code' ASC
3. [local] Merge Join - 3 rows
(item.item_id = (stock_daily.sku_code)::text)

HOolE HEP =T M =2 MySQLIEX| LHEAZELICH10Y £ 582t M4). & DBOf| 2% =7 on_hand_qty <
safety_stock 2 Ot }NE =Xt ottt 4~ glonz 22 X0l

7-2.0{2{ DBE =QIst ZilE L E2

SaAME H7| X2 ERPO| SSAIRE WMSS| MA g Xolsh FAISHOF LEZLICE 0] RIS o H Folstu, ATtE
Ct.

DeliveryScore L=E2Z STLICt. erp.supplier = PostgreSQL, wms.shipment = MySQLRL|

CYPHER
CREATE VIRTUAL NODE DeliveryScore KEY supplier_id AS

SELECT s.supplier_id,
count(x)::int AS shipments,
(count(x) FILTER (WHERE sh.delay_days > 0))::int AS late,
max(sh.delay_days) AS worst_delay
FROM erp.supplier s
JOIN wms.shipment sh ON sh.vendor_code = s.supplier_id
GROUP BY s.supplier_id;

CREATE VIRTUAL RELATIONSHIP SCORE_OF FROM DeliveryScore(supplier_id) TO Supplier(supplier_id);

virtual node DeliveryScore « query (4 properties)

virtual relationship (:DeliveryScore)-[:SCORE_OF]—>(:Supplier) on DeliveryScore.supplier_id =
Supplier.supplier_id

OfH| Ti#| 217t Jefzo| BRYLICH MEE 2|23, ERP2| S8, & DBE =elet §HMEE of #Hoj| FL|Ct.

1
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CYPHER
MATCH (e:RiskEvent)-[:AFFECTS]—>(s:Supplier)<-[:SCORE_OF]-(d:DeliveryScore)

RETURN e.title AS risk, s.name AS supplier, d.shipments AS shipments, d.late AS late, d.worst_delay
AS worst_delay
ORDER BY worst_delay DESC

del_l.
risk | supplier | shipments | late | worst_delay
MA™ &gt HH| | Shenzhen Goldline PCB | 3 | 2 | 9
& 57} &AL | Ningbo Magnetics | 1 | 1 | 3
S10|Z ENE | Hanoi Assembly | 1 | |
(3 rows)

HOol= MEE[X| ELICH Zolgt wintth Ao A CHA| Al MStEZ oh4 XIZ2| grlLICt

8t sQL & — Alojm7} S = B =7}

A1 Z2lel sQL |2 w3 Adist 220| MHoIAM 0T SQLO| $=X| 20| FELICL 7t hopO| £0{ZH AO|HS| SQL
LT,

CYPHER
MATCH (sh:Shipment)-[:SHIPS]—>(po:PurchaseOrder)
WHERE sh.delay_days >= 5
RETURN sh.shipment_no AS shipment, po.po_id AS po_no
7:1:|_|.
SELECT jsonb_build_object('shipment', t.c@, 'po_no', t.cl) AS row FROM (
SELECT to_jsonb(nl.p_shipment_no) AS c@, to_jsonb(n2.p_po_id) AS cl FROM og_data.v_4 nl
CROSS JOIN og_data.v_2 n2
WHERE nl.p_ref_po_no = n2.p_po_id
AND (nl.p_delay_days >= 5)
) t
7t 2HA| [:SHIPS] 7t WHERE .. p_ref_po_no = .. p_po_id @t &O0| SH&LICt MZEE ZHA0|UCHH of7|of 21H
a

Blo|S Z==2|7F SO{ZLICE. og_data.v_N 2 =5 EtRS XME40|1, 7he =EO0AM = 1 20| 2/F H|o[S /LTt

HE2 FHE SQL #o| ASLICH 2E2 M QoM SQLZ HAE|of MHx[7| 2 LT

Ju
Ho

CYPHER
SHOW VIRTUAL RELATIONSHIPS
A}
SELECT r.name AS relationship, s.name || '.' || v.src_prop AS "from", d.name || '."' || v.dst_prop AS

"to" FROM og_catalog.virtual_rel v JOIN og_catalog.type r ON r.type_id = v.type_id JOIN
og_catalog.type s ON s.type_id = v.src_type JOIN og_catalog.type d ON d.type_id = v.dst_type JOIN
og_catalog.graph g ON g.graph_id = r.graph_id WHERE g.name = 'scm' ORDER BY 1

CREATE DATASOURCE 2| SQL &i0fl= HH0| LIX| g&L|CH HZEHS I S0 7| thERLICE.
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Ot FAICIZ Si=

LHOIZ MHE A ¥ 22 HLICH

oR2to|E = e ZEL|Ch 22 SQL EXME0 719 EX| g1 Hielg gL ct.

CYPHER
:param min => 40000;
:param country => 'China‘';
EXPLAIN FABRIC
MATCH (po:PurchaseOrder)-[:0RDERED_FROM]—>(s:Supplier)
WHERE po.amount_usd >= $min AND s.country = $country
RETURN po.po_id AS po_no, po.amount_usd AS amount

z :'—I'

$min set for this page — not saved, not shown
$country set for this page — not saved, not shown
1. [remote:erp] join - 3 rows
SELECT r6.po_id, r6.amount_usd FROM (erp.purchase_order r6 INNER JOIN erp.supplier r8 ON

(((r6.supplier_id = r8.supplier_id)) AND ((r8.country = 'China')) AND ((r6.amount_usd::numeric >=
40000: :numeric))))

HEo LIMIT — o {NMOZ ELt= HolME &9l NAZE Ao SLCt

CYPHER
EXPLAIN FABRIC
MATCH (sh:Shipment)
RETURN sh.shipment_no AS shipment, sh.delay_days AS delay
ORDER BY sh.delay_days DESC
LIMIT 2
z :I_I.

1. [remote:wms] scan - 2 rows
SELECT “shipment_no', ‘delay_days' FROM ‘wms'. shipment® ORDER BY “delay_days’ IS NOT NULL,

‘delay_days® DESC LIMIT 2

IN SE5 LHHZLICE Z2 AO|m{ 7t 20| 2t THE Yo = HAEL|C,

ot

4ot 2XHE X7

Ho

!
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CYPHER
EXPLAIN FABRIC
MATCH (s:Supplier)

WHERE toUpper(s.country) = 'CHINA' AND s.name STARTS WITH 'S' AND s.tier IN [1, 2]
RETURN s.name AS name;

EXPLAIN FABRIC
MATCH (sh:Shipment)

WHERE toUpper(sh.ship_status) = 'BOOKED' AND sh.shipment_no STARTS WITH 'SHP-@' AND sh.eta > '2026-
09-14"'
RETURN sh.shipment_no AS shipment;

23
1. [remote:erp] scan - 1 row

SELECT name FROM erp.supplier WHERE ((name ~~ 'S%')) AND ((tier = ANY ('{1,2}'::integer[]))) AND
((upper(country) = 'CHINA'::text))

1. [remote:wms] scan - 2 rows

SELECT “shipment_no™ FROM “wms'. shipment®™ WHERE (( shipment_no" LIKE BINARY 'SHP-0%')) AND
((Teta” > '2026-09-14')) AND ((upper( ship_status’) = 'BOOKED'))

LHE{7HX] fi= A

A OS50 S HotA 7| A BIL|CH ZE= LH27FK|2E count = LHZ7FX| &&L|CH

Lo d

CYPHER
EXPLAIN FABRIC
MATCH (sh:Shipment)
RETURN sh.ship_status AS status, count(x) AS n

711'.
1. [remote:wms] scan - 8 rows
SELECT “ship_status®™ FROM “wms'. shipment’
83Ho I 2|1
o = =

e Ho{2tSLICEH 2 Ho|g2] TAl= 7-24H Ho|2 Molst L EZ TtEM|Q. M| 99| GROUP BY = EH2
O|H Mo Z Lz{ZfL|Ct.

id() ZEU. M EEQ _id = 79 sHAl2t {MO| R== ZRLIC 22 SEAME 7|2 AS et id() 2RSS WE

CYPHER
EXPLAIN FABRIC
MATCH (s:Supplier)
WHERE s.supplier_id = 'S-KR-01'
RETURN s.name AS name

1. [remote:erp] scan - 1 row
SELECT name FROM erp.supplier WHERE ((supplier_id = 'S-KR-01'))
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CYPHER
MATCH (s:Supplier)

WHERE id(s) = 106288722934
RETURN s.supplier_id AS supplier_id, s.name AS name

24 II_I.
supplier_id | name
S-KR-01 | stdEy
(1 row)
CYPHER
EXPLAIN FABRIC
MATCH (s:Supplier)
WHERE id(s) = 106288722934
RETURN s.supplier_id AS supplier_id, s.name AS name
24 :I_I,

1. [remote:erp] scan - 5 rows

SELECT supplier_id, name FROM erp.supplier

L filtered here, after fetching: (og_make_id(@, 1, (hashtextextended(supplier.supplier_id,
'0'::bigint) & '68719476735'::bigint)) = '106288722934'::bigint)

B2 ZaUCh J2{L 7|2 HOH 10| @01, id() = HOH 50| MR HoetM of7|M Z{ELICH ( filtered
)-

here, after fetching ). 7 = EE 7| T2HE|Z CIA| oM.

O
[o2)

E g Zda =01, 6-7CHA oM 2 2 2Z0j|M THL|Ct 7-12] {1 Zo|E CHA| 2, &t =2 ( snapshot_date
= .. )2 MySQLZ LH2{7t 5Tt HO{2t, = DBO| 2%l = ( on_hand_qty < safety_stock )2 2Z XQI0jAM

ZFRELICE e 2F2 StLtelu(ct Zelo| 2o, ZiXf =X; et = Q= ZUS FHR. oHF02H 2240 JIoH OHE
Z2 SWME oL, Sl o1 Zute| Hotct CHE & M| ChA| ZogfL|Ct o= Z0|= 2 HIOIE0| M= HIL
C}.
ot
Alo|m fHO= Lz{7h=7t
WHERE n.p = 2t , <>, <, >=, IN [2/EZ.] , suleto|E LH=q 2t
STARTS WITH , CONTAINS , toUpper() S 22Xt gt LHEZIC} (21 Yo 2 M)
Z2 H|0|E{AA Q| THAF hop ZEQImy LHEqZtCt
ORDER BY .. LIMIT (Gt JHOE ELt= HQ|) LH24 2Tt
MZ CHE HI0|EAA ALO|9] hop, & JHof| 2%l =7 2Z 2
count / sum S EA 22 (Ro|Z2 Molst LEZ THEH MM 7ts)
id(n) = .. 2 UE (7| T2HEIZ £ A)
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107, 5HX| == A
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HESOF & A2 =8S

= A

fujm

>

2|

e

| &

k

e

3

of

2 HEs|Ct
7He e E= 7] HMEQILICE THEEIZ 2 A|ARI0| MX| ESLICEH JH AFo| M7] #Heto]| JTHELT 2l .
O|m otL|2} SQLEZ 1 H|O|20]| 21T M= A SHEL|CH SAR20| A0 4/CHH CHS A2 SRS XM|R.

CREATE (:Supplier {supplier_id: 'S-XX-01', name: 'M ZZAt'})

CYPHER
24 :I_I,
QF: 'Supplier' is a virtual node type and read-only: its rows live in "erp"."supplier". Write to
the source system, or MATERIALIZE VIRTUAL NODE Supplier to take a copy
CYPHER
MATCH (s:Supplier {supplier_id: 'S-KR-@1'}) SET s.tier = 9

QF: 'Supplier' is a virtual node type and read-only

z II_I.
: its rows live in "erp"."supplier". Write to =
the source system, or MATERIALIZE VIRTUAL NODE Supplier to take a copy

MATCH (s:Supplier {supplier_id: 'S-VN-@1'}) DELETE s

CYPHER
23
QF: 'Supplier' is a virtual node type and read-only: its rows live in "erp"."supplier". Write to
the source system, or MATERIALIZE VIRTUAL NODE Supplier to take a copy
714 A= &elol2t 7HA Zo[( *1..n )2 HE = HUSLICL
CYPHER
MATCH (po:PurchaseOrder)—[:0RDERED_FROM%1..2]—>(s:Supplier) RETURN s.name
24 7
Q23: cypher error: virtual relationship 'ORDERED_FROM' cannot be traversed with a variable length
yet
M0|1 U= A2 X2 = PELICH HO[EAAE OAUE = 71t LETH QY
U= S 5Lt

DROP DATASOURCE wms

CYPHER

QF: datasource 'wms'

materialize them first

21t

still backs virtual types (DeliveryScore, Shipment, StockDaily); drop or

Ontological DB — Ato] 3] 3t 2 of 2] DB 2<13817] — 7Hd s 5.8
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DROP VIRTUAL NODE Shipment

@2: virtual relationships still join on 'Shipment' (SHIPPED_BY, SHIPS); drop them first

Zlo|= SELECT OStLtO4OF ZIL|CH SO CHE EXE =2

2 5 GELIC

CREATE VIRTUAL NODE Sneaky KEY id AS SELECT 1 AS id; DROP TABLE wms.shipment

F:

the query of a virtual node is a single SELECT; found ';

2t gl= FA| AMoll= Jhe LBV LHRX| ELITH MEE =R LT
MATCH (n)

RETURN labels(n) AS labels, count(x) AS nodes
ORDER BY nodes DESC

labels | nodes

["RiskEvent"] | 3
["Region"] | 2
(2 rows)

2 LIZHX| 947 dtef= SE017| = LICh Jhet =E= 2t E X BEM Q.
7 59| ohAle ChE A2 ADR-029 2| "H2 2H|"0| AAELICH EXHE 712] siA| = 7t
O H OJX| 0| H7| Mo AUSLICE

MEHA. SAZFEQSHX|H — =2}

2210|X| o] 27} OfILIC}, 0] =2|7iL}, RIX0| gl= TRIE|S 20{0F 5171LE, 0l AIFo| Agato| =
1 5 R ShLbaE = AfeiL|Ch

Ontological DB — Alo] ¥} 3l of 2] DB 21317] — 713 B
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MATERIALIZE VIRTUAL NODE Customer;
SHOW VIRTUAL NODES;

CYPHER

Za}
node Customer materialized: 3 rows copied, now stored and writable =
node | source | key | properties | storage
Claim | crm.claim | ticket_no | 5 | virtual
Customer | crm.customer | cust_no | 3 | materialized
DeliveryScore | og_views.scm__deliveryscore | supplier_id | 4 | virtual
Item | erp.item | item_id | 3 | virtual
POLine | erp.po_line | po_line_id | 4 | virtual
PurchaseOrder | erp.purchase_order | po_id | 5 | virtual
SalesOrder | crm.sales_order | so_no | 5 | virtual
Shipment | wms.shipment | shipment_no | 6 | virtual
StockDaily | og_views.scm__stockdaily | stock_key | 5 | virtual
Supplier | erp.supplier | supplier_id | 4 | virtual
(10 rows)
HO|= of SAte HHYX| b5 LTt 2HA| MAE: A= L|C.
CYPHER
MATCH (so:SalesOrder)—[:PLACED_BY]—>(c:Customer)
RETURN c.name AS customer, count(so) AS orders
ORDER BY orders DESC, customer
7d:|_|.
customer | orders
Tokyo Devices | 2
METX} | 2
Berlin Motion | 1
(3 rows)
CYPHER
EXPLAIN FABRIC
MATCH (so:SalesOrder)—[:PLACED_BY]->(c:Customer)
RETURN c.name AS customer, count(so) AS orders
23
1. [remote:crm] scan - 5 rows
SELECT “so_no’, “cust_no", “sku_code’, “qty’, “status® FROM "crm’. sales_order™ ORDER BY

“cust_no® IS NULL, “cust_no™ ASC
2. [local] Merge Join - 5 rows
((sales_order.cust_no)::text = n_9.p_cust_no)

HHMOZ LP7H= A2 F2( sales_order )HUL|CE 0H2 O|X| J2f0f| AEE
FE0 MZHEl 072 Ato[9] Z=QI0| FHELIC NMEE 20|22 £ 4 JUSLICE
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CYPHER
MATCH (c:Customer {cust_no: 'C-100'})

SET c.segment = 'key-account'
RETURN c.cust_no AS cust_no, c.name AS name, c.segment AS segment

cust_no | name | segment

C-100 | MgFXt | key-account

(1 row)

AHELITE Of Al 0] CRMOY|A 11Z40]

=]

X2 HHX| k&LICE. izt
A L2 v M2 22 OFAF H(O]

segment = CRMO|| gl= ZEHE|QJLICH HHS =
HHH O 0§7]0ll= BHE =X QFELICEH Xt B = 2 HIO| S22 7HACE &1, &

sfts 200] HE gHe MetelLct,

===

Ze = 2ER

12Et7|. Neo4j EEjO|HZE — Z S

IS Bolt2 & ICHE ZIL|C}, Mo,

=

StudioOllM &I 2% Zolk, DiEfO|HE ZELCE 7 =5 Node 2, 7HS #AIE
LI

Relationship 2=E &
SHELL

# Bolt Z0|E®IOIE O] FE2|¥o| DB-IH=0 20 =|2Ct
0G_BOLT_LISTEN=0.0.0.0:7687 0G_BOLT_PGPORT=28816 OG_BOLT_PGDATABASE=tut_fabric 0G_BOLT_GRAPH=scm \

./bolt/target/release/ontological-bolt
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from neo4j import GraphDatabase
from neod4j.graph import Node, Relationship

driver = GraphDatabase.driver("bolt://localhost:7687", auth=("dev", ""))
with driver.session() as session:
# W22l L AO|HAME HUHCH ZHE =AMt EfQo| OCHE 2Ct,
result = session.run("SHOW DATASOURCES")
print(result.keys())
for rec in result:
print(" ", rec.values())
# Molo|= mE0jHE 20t HIZHSIE HO|Z0| SO07HX| =Lt
made = session.run(
"CREATE DATASOURCE crm_copy WITH ENGINE = 'mysql', "

PYTHON

"PARAMETERS = {host: 'fabric-tut-mysql', database: 'crm', user: 'fabric_ro', password: $pwl}",

pw="fabric-ro-pw").single() ["result"]
print(made)
print(session.run("DROP DATASOURCE crm_copy").single() ["result"])
query = """
MATCH (e:RiskEvent)-[r:AFFECTS]->(s:Supplier)<-[:SHIPPED_BY]-(sh:Shipment)
WHERE sh.delay_days >= $min_delay
RETURN e, r, s, sh.shipment_no AS shipment
ORDER BY shipment
for rec in session.run(query, min_delay=5):

e, r, s =rec["e"], rec["r"], rec["s"]

assert isinstance(e, Node) and isinstance(s, Node) and isinstance(r, Relationship)

print(f"(:{list(e.labels)[0]} {e['title']1})-[:{r.type}]—>(:{list(s.labels)[0]} {s['name']})"

f*  MX {rec['shipment']}")
driver.close()

['name', 'engine', 'host', 'tables']
['‘crm', 'mysql', 'fabric-tut-mysql', 3]
['erp', 'postgres', 'fabric-tut-erp', 4]
['wms', 'mysql', 'fabric-tut-mysql', 2]
datasource crm_copy (mysql): 3 tables as crm_copy.x*
datasource crm_copy dropped
(:RiskEvent MZT &tat Mx|)-[:AFFECTS]->(:Supplier Shenzhen Goldline PCB)  MX SHP-02
(:RiskEvent M#™ &gt =H|)-[:AFFECTS]—>(:Supplier Shenzhen Goldline PCB)  MX SHP-03

RiskEvent & J2HZ0l| XM&E 5, Supplier & ERP2 &, AFFECTS = ZQIQLICL E2I0|H ZoM= FEEX]

Ea=Iu

e

SHELL
docker exec og-fabric bash -lc 'psql -h localhost —-p 28816 -d postgres —qc "DROP DATABASE IF EXISTS

tut_fabric WITH (FORCE)"'
docker compose —f examples/tutorials/virtual_fabric/docker—compose.yml down -v
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St ZIO R CIA| H7|

CYPHER
// 0. HZHSE OitO|EE
rparam pw => '..'
// 1. ¥F S= - HO|E0| erp.x E HQIC}
CREATE DATASOURCE erp WITH ENGINE = 'postgres',
PARAMETERS = {host: '..', database: '..', schema: 'erp', user: '.', password: $pw}
SHOW TABLES FROM erp
// 2. HOIE - 28 (5At 8l3)
CREATE VIRTUAL NODE Supplier FROM erp.supplier KEY supplier_id
// 3. X2 - #A (&2 DB £ CIE DB £)
CREATE VIRTUAL RELATIONSHIP SHIPPED_BY FROM Shipment(vendor_code) TO Supplier(supplier_id)
// 3'. BAZ ¢ Ee= A - HolE FolFt LE
CREATE VIRTUAL NODE Score KEY supplier_id AS SELECT .. FROM erp.a JOIN wms.b .. GROUP BY ..
// 4. =ett
MATCH (sh:Shipment)-[:SHIPPED_BY]->(s:Supplier) WHERE sh.delay_days >= 5 RETURN s.name,
sh.shipment_no
// 5. O{C|M 29io| MAF=X| =t
EXPLAIN FABRIC MATCH ..
// 6. EQsIH FALEO=R
MATERIALIZE VIRTUAL NODE Customer
Cje M4 3=
0| M= Studioft MELICH 22 288 B= S2= MLt
== M R
Studio (O] ALZHO| EFARSE D Mot ml
24)
Bolt A[0|E Neo4j E2t0|t, OHZ2|Z|0|M, O|o|HE (12EHA|)
o]
SQL AIO|E psql -DB =XM% PostgreSQL ZEEZSE 2= S2I0|QE. 22 &0 Hdl erp.supplier Z2HIOIES
o SQLZ EH Z=QlIgt & QIC}. sql-gateway/README.md

ntological — 3 3} z Zo13}7] — 714 SRR
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https://github.com/uengine-oss/ontological-db/blob/main/sql-gateway/README.md

