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1. ([FUSIC

Azure Cosmos DB (. Microsoft Azure PaaS (Platform as a Services) RIZECIZHtEN TS NoSQL THIHTREE
BT-9N- Y-EATT, Azure Cosmos DB DR, ¥—//\U1— ALT, FFaAVE T-9R-X, J357 T-%
N=AEVTNIWTF T-FET IS U BIRLIEY-Y 3V [CEIEICT TOMTER T 0- NIV A BB OY-E AT, FAIA]
RIS B EREEIRM CE AL [CERETSNTWAI L TY,

CDBEEETIE. A-TVY-AD Apache TinkerPop Gremlin [C##L92 Azure Cosmos DB D57 T-HR-ADE
BAEEZELES, J37 T-IN-ADJF7T (Graph) &, FIRIITPEIITOLSIBITTIOIETIEREL, B
BREDLCERMEERITIZT-IBE (RybT-0) 22%KLET, UL-YaV Iy TBHREIVTAT1ELTRINTES
. T-9Z0EDEY, T-IEEDUL-YaV Iy TR ERELE T, BHICKRAEET-YORERMEERECIIVYT
PENHZHEICEMNIHERELET,

937 T-HAR-ATE. T-9 IVT1T1%185 (Vertex) (TA&MIL. T—9 IVTATAROUL-Y3v Iy T%#0 (Edge)
(CHEHILET,

JE= (Vertex)

ICSEH\H——{/U;Q\]

"

i (Edge)

Azure Cosmos DB D7 37#iEM Edge (&, EHAREIRTEERL AREROED. BRJIIEFENTVNES, T
T4, follows [&. Vertex User1 [CA>T<% Edge (In Edge) T. bought [&. Vertex User1 N5H T\ Edge (Out
Edge) THBILEFHBALTVWET, BAJIIIZEY, T-F IVTATABOH FRAGVORELLERTIENTEET,

In Vertex

In Edge

bought
Out Edge

Out Vertex

COBEETR.AETIIT T-IR-AOEUP L EMERBLER. 5B 2 BT, Azure K- H5957 T4
R-REAVTF-%ERLIEE. JYTF-ICIFTHED Vertex &, Edge ZHMLIITDBEEHELET, £,
Azure =% )LM Data Explorer Z{EALT, V7&K I 2R RRELHLTHET,

’

% 3 ZTIE C# T Gremlin APl 2B $37FUr-v3y d-FEEdL., Azure R—F Q61T EET Y
F-v3y -FHBETLET, 6. KEZ(C/BF LAY YTV I-FE. Windows 10 TEITIBILERIIRELET,


https://azure.microsoft.com/services/cosmos-db/
https://azure.microsoft.com/services/cosmos-db/
http://tinkerpop.apache.org/
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11937 T-9R-ADHEH

EDEIBRFCIL-Y3FI T-IR-ATREL JTT T-IR-R&ERTINETLLS ?

ROF1TY T LIE. AdventureWorks sample databases TABIEN TS adventureworkslt YY) F=IR-2D
T-IND—EE/EHLTVET,

Customer
CustomerlD MName EmailAddress Phone
1 Qrlando Gee orlando0@adventure-works.com  245-555-0173
2 Keith Harris keithD@adventure-warks.com 170-555-M127
3 Donna Carreras donnal@adventure-works.com 279-555-0130
4 Janet Gates janet1Eadventure-works.com T10-555-0173
5 Lucy Harrington lucyO@adventure-works.com 828-555-0186
[ Rosmarie Carroll  rosmaried@adventure-workscom  244-555-0112
SalesOrderHeader SalesOrderDetail Product
SalesOrderlD  CustomerlD  SubTota SalesOrderlD  ProductlD  OrderGty ProductlD  Name Color  ListPrice  ProductCategorylD
71774 29847 BR0.3484 71774 436 1 680 HL Road Frame - Black, 58 Black 143150 18
71776 30072 TE81 J1TT4 82 1 706 HL Road Frame - Red, 58 Red 143150 18
TITBOD 30113 384186895 lf—— 71776 907 1 — o7 Sport-100 Helmet, Red Red 34,99 i3
71782 294385 357853304 71780 905 4 708 Sport-100 Helmet, Black Black 3499 CE]
Ti783 294657 838584261 71780 983 2 709 Meuntain Bike Socks, M White  9.50 27
71784 29736 1085618317 71780 988 6 kAl Meuntain Bike Socks, L White 950 27
71796 29660 5Te34.6342 71780 748 2
71780 990 1 ProductCategory l

ProductCategorylD  Mame

Bikes
Components
Clathing
Accessories
Mountain Bikes
Road Bikes
Touring Bikes
Handlebars

LIV ST N SR Y

INGOT-TIVIE EXNBEEITIEZTSUT—v3ayDEHICEZETEN SalesOrderHeader & SalesOrderDetail
T-IWEXT-A%EBAL EXSNREAROBRRRE D— KRBT FNEBOEKREH I IENTEEXT,

LAL. ESOEIRAEREZEZTHDE. INLGDOT-TIVICHEIMENTET-I05, [HEEREBALLIELTWIEE(
WU, Z0FEREBALLEOBER S, MICEOBmRBEBALLZON? | th [H2FEmE. Comme—EICBAINS
N7 ] EVORIBREESHILEERINEIN, INoOT-JIBETHILLEIE T METIRRICERmLEY,

OLTP MEBHEHWELET-JIVEECHLT. A ROEREBFIVIVERELLSETEE, IAMDEWIIVESE
TFLEINEESELRYET, XOY YT JTYIE. ProductlD 780 @ Mountain-200 Silver, 42 NIV TY N)) &
BATREE, —HICEAINEEREROZWVERTUAMNET,

SELECT sd2.ProductID, p.Name, (sd2.0OrderQty) AS OrderCount

FROM SalesLT.SalesOrderDetail sd1

INNER JOIN SalesLT.SalesOrderDetail sd2

ON sd1.SalesOrderID = sd2.SalesOrderID AND sd1.ProductlD <> sd2.ProductID
INNER JOIN SalesLT.Product p ON sd2.ProductlD = p.ProductiD

WHERE sd1.ProductlD = 780

ORDER BY OrderCount DESC



https://github.com/Microsoft/sql-server-samples/releases/tag/adventureworks
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stQuentsal - s kst (user-01 113 = |
SSELECT sd2.ProductID, p.Name, (sd2.0rderQty) AS OrderCount f
FROM SalesLT SalesOrderDetail sd1
INNER JOIN SalesLT.SalesOrderDetail sd2
ON sd1.SalesOrderID = sd2.SalesOrderID AND sd1.ProductlD <> sd2 ProductiD
INNER JOIN SalesLT.Product p ON sd2.ProductlD = p.ProductID
'WHERE sd1.ProductiD = 780
ORDER BY OrderCount DESC
00% ~ 4 13
B @R o vty

ProductiD Name OrderCount 3
1 867 | ‘Women's Mountain Shorts, S 14
2 867 | ‘Women's Mountain Shorts, S 13
3 783 Mountain-200 Black, 42 10
4 782 Mountain-200 Black, 38 8
5 869 Women's Mountain Shorts, L 8 -
@ TTVFERCETShELE @ sql-srv-o1. i user-01 (113) 00:00:00 | 18117

COVTIVE, BIZ%EAIFE 2 DO SalesOrderDetail 7—7J)L% INNER JOIN THAELTWET, BEEEHEELT

SalesOrderID H'EIL (RILU;EX) TE42 ProdutlD (BH23FE M) 28 ETEIET. —BIOEXXTCHEBAINERD
HAEDEEERLTVNET,

SalesOrderDetail T-7IVOFEE(CHEB0H. BREMERAL, T-II Y1ADNKEKEBRENTA—NYVRABETIEZTLES,
—RRBIICIE. COLIBNRTY MO ITALER (R, BIET -4 D17 N\DAEERL. 2FT7-9%7776 7-T)LICO-FLTX
HLETH., T-908EMICH L UIRBERTIHELRHYET,

o Ub=-vatll T-9R-AE, (TECETEREINET-JI (RERODIVT1T1) 2UL-YavyyFIC&YEEE
FIBERETINEREIZEHDT-IN-ATIN, ZOBRICR L. IVTATAROBERMEICTIA-HALET-Y ET I
/RO EICIFANTVWER AL

UL=Y3f Il T-IR-ZTO [UL-23vov 7] F T-TINEOEEMEFRILHLFITFELTNSLY., BE0ERE
PEH. ZOMEMHBERE—HEICEELLVEERILGE, T-JVHOBEEEERY 2EMONBF-EFoENZ 0D
UV T-TIEtES 2 ENHYET,

BIZ(E. Adventureworks 4", B OB REBALFBEENSINTEZB RRY/ M IZ1ZT2HEL. BER T
DR RPEGOFLIVERAEEVSFIBERERMUHLEVEZ RIS E. BERTOBEBREEIEMTIEHICROLIE
%3 OT-JINEBNTEZHELHYET,

Customer (c1) Follower (f) Customer (c2)
CustomerlD Name CustomerlD  FollowerlD CustomerlD Name
1 Orlando Gee 1 2 1 Orlando Gee
2 Keith Harris 1 6 2 Keith Harris
3 Donna Carreras — 2 1 - 3 Donna Carreras
4 Janet Gates 2 3 4 Janet Gates
5 Lucy Harrington 2 5 5 Lucy Harrington
6 Rosmarie Carroll 6 4 6 Rosmarie Carroll

Orlando Gee (CustomerID = 1) ', JA0-LTWBEEDRRTEZITHELLI, COHBE. INEDOT-T WL T,
ROVIVEERITLETD,

SELECT c2.CustomerID, c2.Name AS ‘Followed by Orlando Gee'
FROM SalesLT.Customer c1

INNER JOIN SalesLT.Follower f ON c1.CustomerlD = fFollowerlD
INNER JOIN SalesLT.Customer c2 ON f.CustomerlD = c2.CustomerID
WHERE c1.Name = 'Orlando Gee'
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SQLQueryt.sql - sal- ket user-on 113y - [
SISELECT c2.CustomerlD, c2.Name AS 'Followed by Orlando Gee' f
FROM SalesLT.Customer c1
INNER JOIN SalesLT Follower f ON c1.CustomerlD = f.FollowerlD
INNER JOIN SalesLT.Customer c2 ON f.CustomerlD = c2.CustomerlD
WHERE c1.Name = 'Orlando Gee'

100% |
B 2E gl by
CustomerID  Followed by Orlando Gee

1 2 | Keith Harris

O JTVHERLETENLE, i sql-snv-01. user-01 (113) 000000 | 11T

ZOIIVOFERNS, Orlando Gee [E. Keith Harris (CustomerID = 2) 27A40-LTWAZERDDBTLED, Tl
[Z Orlando Gee #740-LTV\RBEERERRT BIH5E(E. ROVIVEERITLEY,

SELECT c2.CustomerID, c2.Name AS 'Follower of Orlando Gee'
FROM SalesLT.Customer c1

INNER JOIN SalesLT.Follower f ON c1.CustomerlD = f.CustomerlD
INNER JOIN SalesLT.Customer c2 ON f.FollowerlD = c2.CustomerID
WHERE c1.Name = 'Orlando Gee'

sQlQuenisal - s ket (user-01 113 = [
=SELECT c2.CustomerlD, c2.Name AS 'Follower of Orlando Gee’ f
FROM SalesLT Customer c1
INNER JOIN SalesLT.Follower f ON c1.CustomerlD = f.CustomerID
INNER JOIN SalesLT .Customer c2 ON f FollowerlD = c2 CustomerlD
WHERE c1.Name - 'Orlando Gee'

100% ~
B iR g vy

CustomerID  Follower of Orlando Gee

1 2 Keith Harris
2 6 Rosmarie Carroll
@ ITTUFERCEFINELE. @ sql-srv-01.database.windows... | user-01(113) | adventureworkslt  00:00:00 2 7T

COUIVDRERNS. Orlando Gee #740-LTWA®DIE. Keith Harris (CustomerlD = 2) & Rosmarie Carroll
(CustomerID = 6) THBRZENADNBTLLD,

INBOIITYDEITTIE., Customer T-TIADT VAL, WHERE BIHHEREL TV EICERYE T A, Follower
T-IWIELEAFYINBECEYVES, COFH. BEHMEZ T T-INOV A ADNKEBRENTA-—NVAICEESE

RELEHET, SHICHIZBETOZEHREEHTIZAMT, JA07-0TIADT-EHME T BBV FUA TR, A
I5HRAET-TIAEZITVEXT,

Customer {c1) Follower (f1) Customer (c2) Follower (f2) Customer (c3)
CustomeriD Name CustomeriD  FollowerlD CustomerlD Name CustomeriD  FollowerlD CustomerlD  Name
1 Orlando Gee 1 2 1 Crlando Gee 1 2 1 Orlando Gee
2 Keith Harris 1 6 2 Keith Harris 1 6 2 Keith Harris
3 Donna Carreras — 2 1 — 3 Danna Carreras —_— 2 1 e Donna Carreras
4 Janet Gates 2 3 4 Janet Gates 2 3 4 Janet Gates
5 Lucy Harrington 2 5 5 Lucy Harrington 2 5 5 Lucy Harrington
6 Rosmarie Carroll [ 4 6 Rosmarie Carroll 6 4 [ Rosmarie Carroll
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Orlando Gee Z#7A40-LTW3EEEIAO-LCV\IEZEDRETE. ROTIVEEITLET,

SELECT c3.CustomerID, c3.Name AS 'Follower of Follower of Orlando Gee'
FROM SalesLT.Customer c1

INNER JOIN SalesLT.Follower f1 ON c1.CustomerlD = f1.CustomerlD
INNER JOIN SalesLT.Customer c2 ON f1.FollowerID = c2.CustomerlD
INNER JOIN SalesLT.Follower f2 ON c2.CustomerlD = f2.CustomerlD
INNER JOIN SalesLT.Customer ¢3 ON f2.FollowerlD = c¢3.CustomerlD
WHERE c1.Name = 'Orlando Gee' AND f2.FollowerlD <> c1.CustomerID

SQLQueryl.sql - sql-...kslt (user-01 (113))" + X

SSELECT c3.CustomerlD, c3.Name AS ‘Follower of Follower of Orlando Gee'
FROM SalesLT.Customer c1

INNER JOIN SalesLT Follower f1 ON c1.CustomerlD = f1.CustomerlD
INNER JOIN SalesLT.Customer c2 ON f1.FollowerlD = c2.CustomerID
INNER JOIN SalesLT Follower f2 ON c2.CustomerlD = f2.CustomerlD
INNER JOIN SalesLT.Customer c3 ON f2 FollowerlD = c3.CustomerID
WHERE c1.Name = "Orlando Gee' AND f2.FollowerID <> ¢1.CustomerID

>4k

0% -4 »
E @ g by
CustomerlD  Follower of Follower of Orlando Gee

1 3 | Donna Carreras
2 5 Lucy Harrington
3 4 Janet Gates
@ IV ERCETENELE. @ sql-snv-01.database.windows... | user- 01(113) 00:00:00 | 37T

Y=oyl FYRI-JOEBEYL-Y3F) T-IN-ATERLELIET L, IANDKRELREEPRAMSNEZITUDE
TR EERY, BEORBLEELT-TINOYAAMEMTEE AVTYIR AVTFYAPAETML GED R B ELRT
NEBSY, T-IN-ABRBICZLOF AP BELBYET, . JTUNSSRBIZFET-TIOBMEZTLE, T
ANV ARHREBR ESRYET,

ZZETCOYFTIATERLE Customer T—JIb& Follower T—-J)V&R-XIZ Azure Cosmos DB DJ57 F-49N-2R
(CBITTBIEEEZTHELLD, JTT T-HIR-ADIVTH—(C Vertex & Edge N'6HERDEIBITT T-IHEE%
e LET,

| Orlando

Janet
Gates i

/

Je—
/

o e

=23l T-IR-AICHARTERNICEFETEZDNMPIWVNT-Y ETINEERTBIENTEXT,
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Vertex ¥ Edge (§. INIEREIEIE CRBIEBBOIYTAT1ERF CEXIDO T, BRICKYZBESNEY-Vvib
RYRI=IDTIIREEIC, BGRD Vertex LEA%RT Edge ZBINTEZIENTEXT,

label: customer

bought
label: product
[ 4
Rosmarie Janet
Carroll Gates

957 F-9h5 [Mountain-200] 2BALTWREZED 3 0 2 (E. [Mountain Shorts] ZEALTWRZER DA
UEER

Z0J357 T-IEEICHLTEITIZIIVE, sSQL TIIARLIST JIVEREEERLET, COEER. ATYTh 5155
BHEOTOJIIVIERET SQL SUEYYTNBERT, IVTAT/BOBEREES RIS N-YITEXT, [h
R=HIV] &3, T2 LW lBROEE TABE LI IIBEDE TN/ -F Ll L e BHRLET,

BIZE, LERDIZT T-98EE&EICR LT, Orlando Gee #740-LCWAEE%EIA40-LTCVRBEEDRETE. ROV
IU%ERLET,

g.V().has('name’,'Orlando Gee").as(‘self").in(‘follows").in('follows').where(neq('self')).values('name’)

B} NewDatabase [ Mew Graph | EF NewsQlQuery ¢ New Stored Procedure | ¥ Upload  ses ©) Feedback

.
GREMLIN API O < Graph

. =0
~ & pdventureworks + New Vertex

h Customers

a.V()-has('name','Orlando Gee').as('self).in{"follows').in(‘follows').where(neq(' Execute Gremlin Query [I5%4

Graph
Scale & Settings
¥ Stored Procedures JSON
¥ User Defined Functions [
» Triggers "Donna Carreras®
"Lucy Harringtor
"Janet Gates"
1
Do @6 @ R

ZOYIVE, FIONR-IT, BROFBT-TINaERALTETLE SQL 7IVICHESELET,

- 10 -
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Fr. 937 JIVEETROLSCERRTSEE Orlando Gee NEALLESRERLENEE AL TWIERN, fCED
SOLEREBALTVRINETARNBIENTEET,

g.V().has('name’,'Orlando Gee').as('self").
out('bought’).
in('bought’).where(neq('self")).
out('bought’).

dedup().values('name")

a New Database E New Graph | @ New SOL Query  ¢9% New Stored Procedure | ~ $ Upload ~ wes @ Feedback

.
GREMLIN API O < Graph

P <
~ & Adventureworks 3 New Vertex

~ [ customers

Graph

g.V().has('name''Orlando Gee").as('self).out('bought’).in{'bought'). where(nec Execute Gremlin Query [IN'4

Scale & Settings
¥ Stored Procedures JSON

}  User Defined Functions

L
P Triggers "Mountain-208",
"Mountain Shorts®

1

D0 @6 @ 32 A

in) & out) OFEIRTISIN-YILOFMERELTVNBIENDANVETTLEIN ? £ KDODBELTERL KT,
AEEELBLT INGDIIVEEBOERNBERAEEVAT-IEIENTELT,

REQHRATE, UL-Y3FIT-IR-20 ER RELTHRICSNZHRERFBZNBI T, Ho5DB3APE/HEECE
REEESTHFRELTVET, V-l RybD-FVJ, LIAIT-Y3Y, REERER, YATLEBREERLE. ALALA
E])FEBE/ET/ OREUDELEBEIZNLENHZYFTUATE, UL-Y3FI T-IR-Z&YIFT T-IR-RIZH
RABYET,

LIAYT=23y BEN-FHE
Bob @ e (m& Eﬂgm lir:?_r;llz
bought time: 160

flight
time: 240
bought fiight
time: 110

rating: 5

rating: 5 bought
S rating: 5 b\:UQh‘; bought
bought rating rating: 4
rating: 4 \ /
flight
time: 100
Surface Surface flight fiight
Go time: 103 time: 150 flight
-

pro tm 60
fiight
tme 142

- 11 -
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YAThERERE
Y=ol FubI-7
friend of has has

since: 2011

web_app_1
since: 2011

S friend of = friend of i

-ﬂ. =nd of since: 2018 .ff e'?n::_ :.f, since: 2014 running on running on running on running on
since: 2018 sirvce: 2014

LIBETIFERRIC, Azure R=F)UH'S Azure Cosmos DB 7357 T—-AN-AEAVTH—%EmL. VT H-ICT571EE
EREEL%. Azure R—5J)L(D Data Explorere H'5 Gremlin 57 VIVEE#ETLT REBREERALTHET,
CDEBOFERAEIDN>TUBE, J7T T-IN50NANARIEREES TEBL(LHBBTLL,

- 12 -
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1.2 Azure Cosmos DB DJ357 F-9NR-2R

Azure Cosmos DB T—=9R-Z PHIYRDIERK T, [Gremlin APl] ##IRI2L957 T-IR-ADERSNET,
D57 T-HIN-AIL. Gremlin &FE(EN3 Apache Tinkerpop 737 JIUEREEFEAIZIENTES PaaS T4
Y-EATIA, 8T Azure Cosmos DB DFFETHBETITY Y, BAN-TYMET-IANTEFATEIENTE,
WIBLTUT -3V PNIF NAT- B EDEEEERI A TEXT,

BHE.T-IN-R THIVEOT TOMEEISEIRLE APl (3 BABEESIUATERNILISERL LSV, ZOFIE
(& [2.2.1 Azure R=Z)LH5D Azure Cosmos DB T—9R-R THIYEOYER] TERELET,

Azure Cosmos DB 737 T-9R-ZADUY-A ETIIE. TRIOLSICT-INR-R THIVM BT BREE#EEICES

TWEY,
F-5R-2
FHIVh

9?? 937
FATL  pemmmdemeees
9 g
o0 ()
Vertex & Vertex &
Edge Edge

735713, Vertex & Vertex FD&EERERERT Edge THRINZMRT-FET, Vertex & Edge [F. WIThEE
BOBOTONTAEFE DTN TE, T-IOMBEERAICIKRSZENTEEXT, Azure Cosmos DB TIZEEE DI T
737D Vertex & Edge OINTOTONTACHLT, 1 VTVIARBEBERRSNZ =0 EHIFY 1T VI ADIER IS
RETY,

Azure =% )b, Azure CLI, LU Azure PowerShell Z{ERLT Azure Cosmos DB Gremlin APl 717> bR
U PHOYMIP IR AT BIENTEXT, VNIV a/ERKR LTS, NET, Java, Nodejs BEDTOTSIVTEBETIERL
= Gremlin 75475 Gremlin @ WebSocket JOYMIVR%EIRHTS Gremlin APl =P IYFRAVE
(https://< 71D k% >.gremlin.cosmosdb.azure.com:443) (LRI RIENTE ZOTHIIARDI ST T4
RN=-RICTTEATEZET,

Gremlin Server

Gremlin Client Gremlin '
P &
GremlinNet ((#) Lacess Graph Query e o lin API Grenll!n
Gremlin for The Java remiin .
Gremlin-JavaScript B Service Endpoint Cj
Gremlin-Python
vt Graph SON hittgs:/ < F2 2 B4 = gremlin cosmosdb. anune com:443

Gremlin-server client for php *

Azure Cosmos DB

Gremlin AP

- 13 -
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Azure Cosmos DB 737 T-AR-A%EFEALT. 77D EEEET 54, TROAZBEELCERLTEWLRLER
HUET,

3ES AR

Vertex J=REEREEN, AL E/BFRARNYREEDT =Y IVT4T12RLES, UL-YaF)l T-IR-ADT-T
JVZHEHLET,

Edge T8 IVTATABEOBRMEERL. AREIITEH/LET, INICKY, |FER. 773V, BEE, ek
EOBEAN, HBREERTIENTEXT, UL-Yatl T-IR-ADUL-YavyyFIHELET,

FONT+1 Vertex & Edge MEMIERT. T-5EF—/NV1-FEATRIEINET, TOXT4DT-HBE LT String.

(property) Boolean, Number #®#IRTEEY, Vertex OFONTA(E, UL-vaFlb T-TLOFTICHELET,

id Vertex, Edge. FONTAZHANT 20O —F#EAF N-T4Y3aVHBINTWEHE. N\-T1Y3IVANT—

BTHIVENBYET, N-T14YaVHEINTOWEWMEEE, VT F-T—EBTHILENHYET,
NIV (label) Vertex, Edge OFA1TERLET, Vertex DAL, Ub-Y3tl T-TNOT-TIN&ICHEHLET,

TEOERIC Vertex % Edge THESIET, Vertex FDBERERKT TELXT, Edge BYL-Y3FI T-IR-Z0DY
L=23v oy T ITBTVWESH, Edge [CETONTAERIRTER0. INICKY. Vertex & Edge THRIRINIEHR
T-IBEERBTIEN TEET, BEBEDT-IBETRRVIREICRZBEREDT-TERIENTEXT,
Vertex [Cx4925FMf, IR, K, &% Edge OTONTAICRIFTERS, RERI-OFTEPIANEHETEY
FUAICEERATEXT,

id: 1
label: customer

id: 2
label: customer

name: Orlando Gee
age: 28

name: Keith Harris
age: 27

JOKT1

label: bought

rating: 4

JOnT+

Id: p-780
label: product

name: Mountain-200
price: 2319.99
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2. Azure IR=FIVHEDT-FN-ADVERLEIRIE

ZDETIE. Azure K=Y EEALT, EERIC Azure Cosmos DB [LJ57 T-9R-A&T S04 L. YV T EEED
Vertex & Edge DT -9%IEMLT. Azure R-F)LD [Data Explorer] JL-RTT-9%% %I 2FIEZHLTHELL
Do

2.1 BEREOE R

211 Microsoft Azure ERFEMIROY 1Y T7YTFIE

ZOFIEFATY3IVTT, Microsoft Azure BIAIUT Y3V eEHEE5THEWVEES. XKOFIEZETTL. Microsoft Azure
O 12 yBEOERTHERY TAIU T3V 2B LTSN, BH. COFIEEZR T T3ICE. TEAREBEEYETD
TFHTAHETS,

o MRI-FEFFILME. Y3-bXyt-Y (SMS) TRIMBLHOEEES
® BITHEROLHDILIYA-F
1. Web J37H-%i2&)L. https://azure.microsoft.com/ja-jp/free IC77EALET,

2. [Azure OERITNVY ST ERLELLI] DRRENZOT, R THEHS] 27Uy ILET,

B Microsoft Azure DEFSDE: 0120-337-499 R Q  FAIVE AL A

BE~ VYJi—33> 8RB+ PFad>b i btL——>4 Marketplace~ /% v Y-k JOU zoft.

Azure DERFZHOI> FESTERLELELS

12 hADENY—EXDOFIAZREYT 5

7 |l288. li7s

it
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3. [HAV1Y] BRRENET, Microsoft THIVRDA-I PELAZEA AL, [RA] RIVEIUYILET,

BE Microsoft
414>

A=)b. EEE. Skype

FHULNCFIEATERLIRS

FhI MERIFDSTRAVNES. {ERTEET.

b/ N

N

4. KAD-FEAALT, [BA1V1V] €7U9ILET,

BB Microsoft

RAT—FDOAR

[ #1212z
IAT-MEEhiEs

BIM Microsoft PAUZFEHA 24 UET

oo

5. [YAVAVDIREEHITLEIN?] ARRENES, (B 27Uy ILET,

B® Microsoft

YA 1 O OREEHIFLEITH?

ChicdD. O aRn5n 3MEERES T i TER
ER

[ e#coxwt-saFrmLa0

LIZ G

N

- 16 -
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6. EALTWA Microsoft ATV NI Azure YTAZUTYayMRFVTVE WSS,

AVT7vT] BRREINBDT, YAV TV ICHELRUTOERERELET,

o TEEICLBAANMER
® N-FIC&BAEAHER
o TJU-XYk

Azure DEERI 7> YA > 7w T

30 HE® ¥ 22,500 MIL-w FhSEIEL. BlEESER TIPSR

eSS

[Azure OERITNDY DY

ST —ILFlEaERRETE
EFA-IWLFELR o
| |

=B

| 1: 090 X000 X200 |

ZOEHT
| |

HomsA

= i T o B N PO - - B2V - Lo A e D P R [Pl = . P o] P L -

2 BEICLDEANEER ~
3 h—RICLBEAFEER ~
4 FOU—A B v

BRANHERDTE T LIS, [FTU-AVR] T [(HA1YT7YT] 27U9ILET,
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7Y R4V
Microsoft Azure @ 12 H*AEOERFHEMR T, 30 BEO ¥22,500 OVLIvhE 12 KA. BHLTWAEH. &
U, BEFTUTY-LAEEANTEET,

bl Azure Y24 fER A BE R, Y1
IVE1-F14V9 Linux Virtual Machines 750 BERE (B1S)
Windows Virtual Machines 750 BFfE (B1S)
A=Y Managed Disks P6 SSD 64 GB x 2
Blob Storage LRS stwk JOvY 5GB
File Storage LRS 5 GB
T-INR-2 SQL Database 250 GB
Azure Cosmos DB 5 GB. 400 RU/s
*YRI-7 Bandwidth (7-%#5iX) 15 GB TO%fE

Azure DEMTHVY NEEEY BIE T, Azure Cosmos DB (4, 400 RU/s OHIFRAHYEIH 5 GB OYAAXTHEHATEX
FOT. BEEEALTEIN, B, ERFH@EROF AR 1 BETLESTEY, BET TICH AN (SERFRE RIS A
ITYTWEEBEEADT, TEBLLEN, B8, ERFHEROERIRIGELSSEOBEICOVTE UTOERESEIC
LTKREW,

o [HHILE] EAFHEMROERRIRISELISEOEECONT
http://blogs.msdn.com/b/dsazurejp/archive/2012/12/28/windows-azure-90-days-free-offering.aspx

FIEHE. TEASNZSEEER BEOYITAIVTVaVCOVEI TWEEEETSOIBBVWELET, ! BEIC MSDN
Subscription #HIFEOHPAI-FTVIREDS, KREBEOHBEBETIARDOA L, LUT LUFHEZIHERESL,

® MSDN HYJRISMN-HEFD Azure D
https://azure.microsoft.com/ja-jp/pricing/member-offers/msdn-benefits-details/

e  H-LT7YIDHD Azure

https://azure.microsoft.com/ja-jp/overview/startups/

L BHBITOIHIFA

https://www.microsoftazurepass.com/azureu

- 18 -
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2. Azure R=FIHEDT-IN-ADVER & 181

2.2 Azure R=FIDSDT-IN-ADIERREIRTER

ZZTlE J57 T-IR-ADIREICBNTWE1ZKT0. Azure IR—FILABL T DIEEEITVET,

Gremlin APl Z{#FH 93 Azure Cosmos DB T—-49/R-X 7hTYrOIERK
9357 F-AR-REIAVTH-OIERK

[ )

[ )

® Vertex MENM

® Edge DEMN

® V37 T-HDKRER
2.2.1
1.

Azure R=FIDNT AZ1-H'5 [VY-ADTER] = [T-F-A] = [Azure Cosmos DB] 27Uy L%,

Microsoft Azure

Y —ADAEEL

RTOYI—R
ORIV &) )

. App Service

% Function App

& Azure Cosmos DB

B virtual Machines

B A= Fhovb
{=AEFybI—4

@ Azure Active Directory

© 5

@ Advisor

O e s

O JztoEmER

8 NLTER-b

¢ vTouTEa

R =R PR MR ADREE

Azure R-FIH'5D Azure Cosmos DB F—=IR-R T7HIY +DIERK

h—h > FR
R

Azure Marketplace TAT&EF

lE kst
SiF{ERL
Compute
Fwbo—F24
A~
Web

L

J5F—

e i
Eagid

Al + Machine Learning
E/OAA—Fyb (10T)
b=

Security

1D

EFEEY-IL

Management Tools

HITH

15‘_&

Sjajel

FRTER

Azure SQL Managed Instance
2

SQL Database
byl 25—t Fa-HITFI

SQL Data Warehouse
D1yl 25— Fa-MIPI

SQL ISATHvI T—H4—-2Z T-
Ei=

Azure Database for MariaDB (71~
Fai-)
B2

Azure Database for MySQL
4wl 25—t Fa—HIFIL

Azure Database for PostgreSQL
byl 25— Fa-HIFIL

Azure Cosmos DB
9499 25— F1-HIF ‘

- 19 -




2. Azure R=FIHEDT-IN-ADVER & 181

2.

[Create Azure Cosmos DB Account] 7L —F® [Basics] R—-INELDT, TRONIA-I-EEZRELT
[Review + create] h9V&7UvILET,

REEB FRE(E

Subscription BEEOYIAIVTVIvE

Resource Group FERIER] &BIRLT. BEEZEOHEFIETHEARTEEHOVY-AT I -TEER LTSN
Account Name Azure T4 TYI-NT—REELBZTRDME (NF-BE-NTY - OHEFER)

API Gremlin (graph)

Location BIRATREREROY-Y3Y

Geo-Redundancy Disable

Multi-region Writes Disable

Create Azure Cosmos DB Account

Basics MNetwork Tags Summary

Azure Cosmos DB is a fully managed globally distributed, multi-model database service, transparently replicating your data
across any number of Azure regions. You can elastically scale throughput and storage, and take advantage of fast, single-
digit-millisecond data access using your favarite API among SQL, MongoDB, Apache Cassandra, Tables, or Gremlin, backed
by 99.999 SLA. l=arn more

PROJECT DETAILS

Select the subscription te manage deployed resources and costs. Use resource groups like folders to organize and manage
all your resources.

* Subscription edifist-learning ~
* Resource Group ($7#%) self-study-rg ~
SARAERL

INSTANCE DETAILS

* Account Name | graphdb-01 v
documents.azure.com

* APT @ Gremlin (graph) -

* Location 8= ~

Geo-Redundancy @ Disable
Multi-region Writes @ Disable

ot Nt

7Y RAVk

AEBETE. Azure Cosmos DB OT7ATY R ELT, [graphdb-01] #EALTWEIH, TATY ML Azure T-5 T
VE-NT—BEBZEBOETHILENH D10, BRICCOZRINMERINTVSHE. BE2EFEEALTVWELED
HBEITERLTLESL,

#& [Geo-Redundancy] #B%htT2E. TV U-JIvAEETIHBORTELT ERINEZT-FV5-1IT7-5
R=-2APEEEINTO- NIV BB EBRYET, ATFAED SLA AL 99.99% A5 99.999 % [CA ELEIH, K&, 2 Foh
MBTECERLTRE,

RIEFRYRI-ICERELLIVEI-T4VT VY-ANBDTITRAERB5E . [Network] 9T&EALTFFRITS Azure 1R
By bI-JEEE TEET,

- 20 -
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3. [Create Azure Cosmos DB Account] JL—F® [Summary] 7B ERRINZDT, REREHZELT [Create]
wIVEIVYILET,

Create Azure Cosmos DB Account

\/ Validation Suocess

Basics Network Tags Summary

BASICS

Subscription edifist-learning
Resource Group (new) self-study-rg
Location E=ES

Account Name (new) graphdb-01
API Graph
Geo-Redundancy Disable
Multi-region Writes Disable

“ Next Download a template for automation

4. [TTOMNTETLELE] ARRENES, [VY-RICBEN] £7UvILT fERLIEYY-AEBEET,

Microsoft. Azure.CosmosDB-20181119182104 - #iF&

FI04
BT | ¢ Bar OFol M&Tor O esoRsEs
SoE=E = _—
o T JON'E TLELIL
B A5

YA
S ‘
= = F7044: Virosoft.Azure.CosmosDB-20181119162104
B 77+ {.”} H729T2ay: edifist-learning
JY=Z 41— self-study-rg
EHoSm (F00-F)
BahEs%: 2018118190 18:24:51

B 29y 2348
1889 ID: 0471511e-2961-4cae-0208-9214c15cdash

Y- ] g #RiFnFE

© graphdb-01 Microsoft.Doc-+ 0K iz

5. {ERkLT= Azure Cosmos DB T—9NR-2R FHIY/ LD [Overview] JL—F%BE [Data Explorer] #7UvJL%d,

< graphdb-01 =
=+ Azure Cosmos DB account
| 0 jeF L | « + Add Graph O Refresh  =» #%) [ Delete Account O Data Explorer @ Enable geo-redundancy
P ) - Status Read Locations
7 Overview Onling Japan East
E 79757004 WY—Z HIL—-T (ZE) Write Locations
R self-study-rg Japan East
ha POTASNE (1AM .
. (1AM) HIZIT230 (F) .NET SDK URI
& 5 edifist-learning https://graphdb-01.documents.azure.com: 443/
I Y2572 1D Gremlin Endpoint
K R R 5 b https://graphdb-01.gremlin.cosmosdb.azure.com- -
i Quick start &
1 Notifications Graphs
£ Data Explorer Looks like you don't have any graphs yet.
=E Regions
¥ Replicate data globally Region Configuration
GRAPHDE-01

- 21 -
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2.2.2 Azure R=FIHB50DTFT FT=IN-REIAVTF-DIERK

1. [Data Explorer] JL—FAFRRENEL, FILWT-IR-2EERKLT 78I, [New Database] #7UvILET,

p graphdb-01 - Data Explorer X
Azure Cosmos DB account
BB (Ctri+/) « £ New Database E New Graph | aee © Feedback
~ GREMLIN API O <

£ Data Explorer
HiE
¢ Replicate data globally

= Default consistency

Firewall and virtual netw---

a.

Welcome to Azure Cosmos DB
Keys
. Create new or work with existing collection(s).
Add Azure Function 9 ©
a o

2 Automation ZHUTH C o @0 @ 0 R

2. [New Database] W"FERRENBNDT [Database id] I [Adventureworks] ¢ AHLT [OK] RYVEIUYILE
RS

New Database X

* Database id ©
Adventureworks

[[] Provision throughput @

7Y RAVb

A=k (Throughput) (& 1 BHEYICLETZERIZY DI TT, Azure Cosmos DB Tld, 7FUr-vavA s A
BERIZYFOEEMEFI TFHTEXT, Azure Cosmos DB TOEIEIE(E, CPU, XEY., IOPS WHEINET, BIBIEIC
&Y BRINBVY-ADFEREFERIZY M LTRBELTVET, EXIZYMERECHEARETERET U -vay
OAN-TYNEHEERBL T, PTUr-vayETOIAMIRER L TEEXT,

[Provision thoughput] Z:&IRI 2L, T-IN-Z LAIWT, AI-TyraFHL, T-IR-AICERESNZILT Y3V (I357)
THBEITZENTELT,
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3. Adventureworks &WIEBIT, T-IN-ABMERRSNZE#REFRL T, [New Graph] 27Uy L%,

o graphdb-01 - Data Explorer X
Azure Cosmos DB account
B (Ctrl+/) « a MNew Database E New Graph ans © Feedback
~  GREMLIN API O
£ Data Explorer
e v ®& Adventureworks
¢ Replicate data globally
Default consistency
‘@ Firewall and virtual netw--
Welcome to Azure Cosmos DB
Keys
Add Az Functi Create new or work with existing collection(s).
ure Function
a o
i 1
A Automation ZHUTH S0 @0 @ 1 .

e

4. [Add Graph] N'&RENZDT, TERONIA-T—EZFZELT [OK] Z7UvILET,

REEH R IEME
Database id [Use existing] AfYav%&#IRL T, [Adventureworks] ##IRLET,
Graph Id [Customers] ¢ AHLET,
Storage capacity [Fixed (10 GB) ] #Z#IRLET,
Throughput 4001 ¢ AALEY,
Add Graph X

* Database id @
() Createnew  (®) Use existing

Adventureworks

* Graph Id @

Customers

* Storage capacity @

Fixed (10 GB) Unlimited

* Throughput (400 - 10,000 RU/s) &
400 - +

Estimated spend (USD): $0.032 hourly / $0.77 daily.

7Y RAVk

[Storage capacity] T [Fixed (10 GB)] #:&IRIBLHRAT 10 GB XTDIIIEEINTEZIVTH-MERSNFET, AT
vk (Throughput) (& 1 #&7YEHEAKT 10,000 OERBEAFAIXTEIYLE TONET, [Storage capacity] T [Unlimited] %
BRI BL. ITABON-T1Y3IVHEINATEEICEY 10 GB OFIRZEEBR T, JI7EEMTER LS ICEBIMNICAT-UYTHMT
HNET, [Unlimited] ZFINT 2/ AL Vertex O id BKY label UADTONT1Z/-T14Y3Y F-LLTBEL RS
Wo 757 T-9DN-T143v5EIIZDWTS. Azure Cosmos DB TO/N-T1 Y3V A EIESNI 57 DERAESBLTIZSN,

BEE CERLEIVTF-2%N5, EFIRICEBTRENTELRW D, IVTT—1EROFIIC. Z550BETEETIONER
ELTLIEEL,
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2.2.3 Data Explorer [C&3 Vertex DiENN

ZIN'5, Azure IR=F )LD Data Explorer ZEALT. J37#BEZITVWET, |AICINIE customer (ZFRELTE
Vertex &7 37(0BMLES, Z0RIC, IANIV%E product ICERTELTE Vertex &7 37(158MULET,

3
Donna
Carreras

label: customer

1 5
Orlando Lucy
Gee Harrington

label: product
p-867

Mountain
Shorts

Janet
Gates

1. [Data Explorer] FL—RICFRRENZYYU-T Graph /-FEIUYILEE. BBEDI ST JTIVELT, [gV(] Bt
YhIN TN EZRERZEL T, [Execute Gremlin Query] #7Uvy L TEITLET,

a New Database D New Graph | @ Mew SQL Query 5% Mew Stored Procedure [~ ﬁ Upload  =e= @ Feedback
O <
GREMLIN API O Scale & Setti... Graph *
P <2
v & Adventureworks + New Vertex Style
- Customers
o0 .
Scale & Settings ‘
¥ Stored Procedures JSON  Graph
¥ User Defined Functions
Results Graph Va
} Triggers
Lo @0 O3 -~
°
7YV MYk
Ea—

Data Explorer [CBEET

axX &

INTW3 gVl 2ETTRE. JITNBITARTOD Vertex #ESTEXT, I T

[F. £, Vertex ZEBILTWAEWS, [Results] FBEICIFHAERRSNEFE A,
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2. Data Explorer 7' customer INILD Vertex ZENNT 576, [New Vertex] Z7JvILET,

a MNew Database D New Graph ‘ ﬁ New SQL Query  g¥% New Stored Procedure | ~ $ Upload === @ Feedback

MYy
GREMLIN API O < Graph y

. < -
~ & pdventureworks  New Vertex _ &3 Style

hd E Customers

o0 x

Scale & Settings

Stored Procedures JSON  Graph

-

User Defined Functions
Results Graph s

Triggers

3. [New Vertex] T, [label] [C [customer| & AFLT [Add Property] % 3 [EZUw L. Vertex OFO/NT 1
ELTEATS 3 BEOF—/\U1-EEENMLT, [OK] KTVEIUYILET,

Key Value Type
id 1 string
name Orlando Gee string
age 28 number
New Vertex X
label | custormer ‘
| id | | 1 | |;trir1g ‘ il
| name | | Orlando Gee | |str|'ng i
| age | | 28 | |number ‘ i

+ Add Property ‘

7Y R4V

CZT.id DERTEEEEIBIENTEXIN, Z0HE. REBHIICERINTE GUID BN, id ELTUERINEIE
[SEELTCESL,
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4. customers J37(C 1 HOBEET-INMEMEINILERERLET,

a Mew Database E New Graph | E‘ New SQL Query ;‘f, New Stored Procedure | ﬁ Upload === @ Feedback

&y
GREMLIN API o< Scale & Setti.., Graph ®

. <2 e\
v & Adventureworks + New Vertex Style

- Customers

Graph gV Execute Gremlin Query [N

Scale & Settings

» Stored Procedures JSON  Graph
» User Defined Functions
Graph
) Triggers Results P S
1 + Properties
id 1
O1 label customer
name Orlandc Gee
age 28
- Sources
No sources found
- Targets
No targets found
o @0 O 12 N

7V Rk
Graph 7. 1ERSNTz Vertex DIFWMNFRREINET, HAIIC id. label. name, age &W\2TONTAH
FRREINKT, T, [Style] ZERLT. RRSNZBEREEE TN TEXT,

Graph Styling

Show vertex (node) as

name

Map this property to node color

Mone

Map this property to node icon

MNone |

Show

All neighbars Sources

R(C. Data Explorer #'5957 JIU%ZRFTLT Vertex ZBINLET, Vertex #E8IMTZI57 JIUDH#EXIE. LUTF
(CHYET, g 3ITTEERRL. addV() FVIUEFET [ATVT] EFEENTWET, addV() [E. Vertex #EINT X
TvI T,

g.addV(< IR >).property(<F—>,</\U1~>).property(<F¥—>,</\U1~>).property(<F—>,</\U1->)

7Y RAVk
FlE 3 TIToBEEJ57 JIUTRRIRT BL,
[g.addV('customer').property(‘id’, '1').property('name’, 'Orlando Gee').property(‘age’, 28)| &Y,
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5.

2 EIE® Vertex MEBMZETST JIVEFERLTUTIEDIC. BEDIST JIUD g V()] #UTICESBRAL
#. [Execute Gremlin Query] Z7YvJLTEITLET,

g.addV('customer').property(‘id’, '2").property('name’, 'Keith Harris').property(‘age’, 27)

a MNew Database E New Graph | E New SOL Query ::3*, New Stored Procedure | ~ % Upload © Feedback

I
GREMLIN API o< Scale & Setti.., Graph *

P <0
v & pdventureworks + New Vertex Style

- Customers

Execute Gremlin Query -4

g.addV('customer').property(id', '2). property('name’, 'Keith Harris'). property(’

Graph
Scale & Settings ‘
¥ Stored Procedures 150N ﬂ
¥ User Defined Functions
> Trgers Results Graph /7 Keith Harris
Keith Harris OKeith Harris ~ Properties
id 2
label customer
name Keith Harris
age 27
~ Sources

Ne sources found

~ Targets

Ne targets found

Do @0 O 17

7 w4V

addV() ATVTEERTEEEIETIEEINEININERED Vertex HEBMTEXT, Vertex OFO/NT1(L, ¥/
Da1-FR T property() ICERRLET, BH. FERLT Vertex ZHIBRTBIC(E. RO Vertex @ id ZIEELT
[g.V(<Vertex @ id >).drop()] #EITLET,

ZITIITNHIRTD Vertex EBISTBIIVEBE. RTI30. J57 JIV%E [gV(] CESHRIE,
[Execute Gremlin Query] 27UvJ70L%Y,

a_ New Database D New Graph | @ New SQL Query g“ﬁ New Stored Procedure | + ’_I‘ Upload === © Feedback

”
GREMLIN API o< Scale & Setti... Graph X

P 2
v & Adventureworks + New Vertex Style

hd Customers

Graph gV Execute Gremlin Que: x
Scale & Settings
» Stored Procedures JSON Graph
}  User Defined Functions
Graph
b Triggers Results P /" ? Orlando Gee
Orlando Gee v Properties
Keith Harris id 1
label customer
(Doriendo Gee
name Orlando Gee
age 28
* Sources
Ne sources found
~ Targets
Mo targets found
D0 @3 0 35 A
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Iy kMY

ZZETOEETTITEMENT 2 D customer INILD Vertex ® name JONTAH [Results] FEIEIC
RRENET, Vertex DTA—HA% Orlando Gee N5 Keith Harris [CHIUEZ2E, EEILTABICR RTINS
TONTARTIYEDYET,

7. ZZT [JSON] #7%&IRLET,

E}_ Mew Databzse E MNew Graph | ﬁ Mew S0 Query ﬁ‘: Mew Stored Procedure | - 1_\ Upload E Delete Graph a Delete Database FE} Settings

3

GREMLIM AP 2 < Scale & Setti.. Graph

A ] )
v & pdventureworks + Mew Vertex

v ﬁ Customers
Srale B Settings
b Stored Procedures JSON _ Grach
¥ User Defined Functions

* Triggers { s

“id": "64811190-TaT6-4163-9561-B5C0d0eRdBCR",
"valua": “Oirlando Gea"

“id": "aefblb46- 3E98-427C-b631-cdEAA0EbEIAE" ,
"valua": 28

“1d": "effcicad-SBca-4bda-ad15-aSadfodcalib”,
"valua": "Keith Harris"

"id": "7126d374- 3Ibef-4Bch-9520- 2501 1BeBoab”
"value": 27

G0 @3 0 4«

7 KAV

Azure Cosmos DB (&, 757 T-IN-ANGERIEER%ERT LEC GraphSON X ZEEALET, GraphSON
(&, JSON Z{EALT Vertex, Edge. 7ONT1 (B—EHLUERETONT 1) 2RI LHDIST T-IN-AD
IZHER, K T, Azure Cosmos DB Tld. Data Explorer @ [Upload] WY V%{ERT3IE T, GraphSON ¥
IXVMETPYTO-FLT, Vertex ¥ Edge #BMTBIEETEXT, H7z. [New SQL Query] MIVEFERTEE
IR AEBEIICARFELTNS JSON FFIAVMIHL, SQL VIVERITIBILETEET,

1#E. TR T, Azure Cosmos DB Gremlin APl 757 T-9R-AADT-IHATICOVWTE. [T-58B1T7Y-)L
#EFLT Azure Cosmos DB [CT-9%#1795] R-INBAFTEEHITY-)l (Dtuiexe B&KU Dtexe)
B BLTWRWNZEISERL TS,

RKEDT-F%)5T T-IR-RC#%1T79 3% A BulkExecutor NET J4JSUEFALEI-FERIRTZHLEN
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HYET, BulkExecutor NET F1TIFYUICDWTIE. [F 570 BulkExecutor NET 54 J5U%{E>T Azure
Cosmos DB Gremlin APl D—3EIR1EEZEITIS] 22BLTEE,

8. IBIC 4 D customer INILD Vertex ZEINTBEHIC. LUTDIS5T 7IU%E AALT. [Execute Gremlin
Query] Z7UyILENG, IBREITLET,

g.addV('customer').property('id’, '3").property('name’, 'Donna Carreras').property(‘age’, 32)
g.addV('customer').property('id', '4").property('name’, 'Janet Gates').property(‘age’, 37)

g.addV('customer').property(‘id’, '5").property('name’, 'Lucy Harrington').property(‘age’, 32)
g.addV('customer').property('id’, '6").property('name’, 'Rosmarie Carroll').property(‘age’, 27)

7Y wA4Vk
FEHT RITTBEIT-(CRBED 1 1T DEFTLTEEL,

9. ZZETOMER%EMERT B8, [Data Explorer] JL—FT., [g.V(] & AFLT, [Execute Gremlin Query] &7y
JLTI37 VIVERTLES,

E‘ New SQL Query ;ﬁ New Stored Procedure | v $ Upload === © Feedback

a MNew Database E New Graph

&

GREMLIN API O < Graph  x

. <2 New Vert v
v & Adventureworks + New Vertex Style

A Customers

Scale & Settings

» Stored Procedures JSON  Graph
» User Defined Functions s ~
y To Results Graph /" ? Orlando Gee
Triggers
Orlando Gee ~ Properties
Keith Harris id 1
Donna Carreras label customer
OOrIando Gee name Crlando Gee
Janet Gates
age 28
Lucy Harrington
X ~ Sources
Rosmarie Carroll
L ) Neo sources found

« Targets

No targets found

D0 @3 0 4
7Y KAV
J3I1EMENT: 6 D customer IANILD Vertex D name FONTAH [Results] B ICRTRINET,

10. RIC 2 fA®D product INJLD Vertex BT BEHIC. LLTFDIST JITU%EAFHLT, [Execute Gremlin
Query] #7UyILENG, IBREITLET,

g.addV(‘product’).property(id’, ‘p-780").property('name’, ‘Mountain-200").property('price’, 2319.99)
g.addV(‘product’).property('id’, 'p-867').property('name’, ‘Mountain Shorts').property('price’, 69.99)

TV RAVE
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id fEE, INWAEESRELTE, IVTH-A (=-T1YaVREILTVEHB A N-T1YayAN) T—ETHI
NIEESHBNEISEFRLTTESN, BEETERLTNST -4, Adventureworks YV FIVT-IR-A0DT-T )b
DT - RALTVNETA, customer INLD Vertex D id {E& EEZEHT B8, product INILD Vertex
Tl id ECEEEFELT [p-] ZAMLTVET,

11. CCETORERERETR T B0(C, [Data Explorer] JL—FT. [g.V()] & AFALT. [Execute Gremlin Query] &7V
yILTII7 VIVERITLES,

a MNew Database E New Graph | @ New SQL Query Qﬁ New Stored Procedure | ~ $ Upload === © Feedback

&y
GREMLIN API O < Graph N

; «©
~ & pdventureworks + New Vertex Style

h Customers

o) «

Scale & Settings

» Stored Procedures ISON Graph
¥ User Defined Functions
. Results Graph /" Orlando Gee
¥ Triggers
Orlando Gee ~ Properties
Keith Harris id 1
Donna Carreras Oona”do Gee label customer
name Orlando Gee
Janet Gates
age 28
Lucy Harrington
X « Sources
Rosmarie Carroll
Ne sources found
Mountain-200
~ Targets
Mountain Shorts
\ ) B Mo targets found
D0 @68 @ 47 A~

7 KAV
J37158MENT 6 BD customer INILD Vertex & 2 D product IANILD Vertex @ name FONT
11 [Results] $EIHICRRINET,
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2.2.4 Data Explorer [C&3 Edge DEMN

CZETOEETHER Vertex NINTERINELEEDT, Z2H'6IE, TRIOEHK T Edge EMULET,

3
Deonna
Carreras

label: customer

1
Orlando

5
Lucy
Harrington

label: product

Mountain
Shorts

Rosmarie Janet
Carroll Gates
2018 £ 12 BOEF= T3, Data Explorer [Z[&, Edge ZEMT2HD Ul AMREEINTWEWED, I57 7TV%E

ERALEY, Edge ZEMTBIIYDEXIILUTICHRYET,

gV(<BItA =D Vertex @ id {E>).addE(<INIL>)to(gV(<EESD Vertex @ id {&>)).property(<F—>,</\J1->)

Edge [E.2 DM Vertex DRARMEERIIBLET, BRMEICEAMEFVEXT, TIN'DL. Edge DEHIITIE, BER LR
% Vertex [CXLT, addE() ATYS T, Edge DINVEERHL, to() [CIE. KRENNEIITONZEESD Vertex 0k
L9, Edge OFO/NTAE(L, Vertex DEFERULIIC, F—/NUI1-FZRT property() ICEBRLET,

1. %9\ Orlando Gee 75 Keith Harris A® follows SX)LM Edge %BHNT B, LLTFDI5T IVIUEAS
LC. [Execute Gremlin Query] Z7YUvJLX9d,

g.V('1").addE(follows").to(g.V('2")

a Mew Database ﬁ New Graph ‘ E New SOL Query g Mew Stored Procedure | ~ $ Upload  =ss @ Feedback

'd
GREMLIN API O < Gaph  x

P =0
~ & Adventureworks 3 New Vertex

- Customers

Graph g.V(1").addE(Tollows') to(g V(2)) ‘

Scale & Settings

¥ Stored Procedures JSON
}  User Defined Functions fi | |
» Triggers t ) - - -
"id": "458f4353-6fba-478b-96c2-Tebbbcblcead”,
"label": "follows"™,
"type": "edge”,
"inVLabel™: "customer”,
"outVLabel™: "customer®,
minyms 2,
Uty 1
¥
1
Do @0 @ -
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7V RV

Edge #BINT2777 JIVERITISE. EEDELSH GraphSON AHRYET, Vertix ATITIMRENZS
37 JIUORETTR. JI3TREASINTVELED, Vertix ATII7OTFONTAP Edge DIFHREES L5
4. GraphSON FZHNRENET,

EBANINT Edge 0. inVLabel & outViabel #' customer T inV H' 2, outV #* 1 Of&H.id #* 1 O
customer 7'5 2 M customer AD Edge THARIENNHMNUET, Edge @ Id (&, BATRIVICE R L TLVEWE
. GUD ENFE RSN TWET ., Id 238ET 3% S . property) = F A L .
[g.V('1).addE(follows).to(g.V(2").property(id’, "1001)] D&3(CEHRLET

2. JIJIHERLT: Vertex ZHEFRT 3162, 757 VIVUELT [g.V()] & AFL. [Execute Gremlin Query] &7
wILET,

a Mew Database E New Graph E‘ New SQOL Query % New Stored Procedure [ v % Upload  =ss © Feedback
0 <

GREMLIN API — Graph «

- # pdventureworks .r0+ New Vertex Style

- Customers

Scale & Settings

¥ Stored Procedures J50N  Graph
¥ User Defined Functions
. Results Graph /" | 7 Orlando Gee
» Triggers
Orlando Gee ~ Properties
Keith Harris Keith Harrie id 1
Donna Carreras label customer
name Orlando Gee
Janet Gates
age 28
Lucy Harrington
X ~ Sources
Rosmarie Carroll
OOﬂEndO Gee No sources found
Mountain-200
« Targets
Mountain Shorts
Target
Keith Harris
D0 @12 O 56 -

7 KAV

[g.V(] &, 737D Vertex #E5LET, Edge THE[ENT Vertex (3. ZORERMENRRINET, V() ATY
TTHSENS GraphSON [, Edge DERFBEFNTVFEAN, REBMIICIL. Vertex &—H&IC Edge DIF
Rt GraphSON X TIEMINET, Edge DIEH%E GraphSON THETBICIE. E) ATV TEERAL. 7357
NH5INTD Edge ZEEI235E. [g.E0] EERITLET,
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3. BANLF: Edge ®#WEERTRHIC. U357 VIVELT [g.E)] ¥ AHLT, [Execute Gremlin Query] #7UyI L%
ERS

a Mew Database E New Graph | @ New SQL Query % New Stored Procedure | v % Upload == @ Feedback

GREMLIN API O« Graph

y ©
~ & Adventureworks + New Vertex

hd Customers

= ‘x

Scale &t Settings

¥ Stored Procedures JSON
» User Defined Functions fi |
¥ Triggers t .

"id": "45@F4353-6fba-478b-96c2-Tebbbctlcead”,

": "follows",

"type": "edge",

"inVLabel™: “customer”,

"outVLabel": “customer®,

"inve: m2n,

T

H
1
D0 @ 12 O 6 ~

7V Rk
Edge Z1ERLIZEEITRENT: GraphSON H&RENET,

4. RIZ. Keith Harris 75 Orlando Gee AM follows IANILD Edge %EBMT B7HIC. LLTFDT5T JIVEAD
LT, [Execute Gremlin Query] 27UvJL%7,

g.V('2").addE(follows').to(g.V('1"))

a Mew Database E New Graph | @ New SQL Query % New Stored Procedure | v $ Upload  =ss @ Feedback

GREMLIN API O« Graph

) «©
v & Adventureworks + New Vertex

A Customers

Graph g.V(2).addE(Tollows'). to(g. V(1)) %

Scale & Settings ‘

¥ Stored Procedures 150N
¥ User Defined Functions [ ]
» Triggers i
"id": "86das462-dll6-4eec-8Be6-B5Fe7a535067",
"label™: "follows",
“type": "edge”,
"in¥Label™: "customer”,
"outVlabel™: “"customer®,
TICHETEN
mouty"s "aT
H
1l
D0 @12 06 -~

7Y R4V
FIE 1 TRITULLIIVEES RO Edge ICRYET,
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5. JIJICPERLLT: Vertex ZREFRT B1MHIC. U357 VIVELT g V()] & AFBLT, [Execute Gremlin Query] &%
UwILET,

a Mew Database E New Graph | E Mew SOL Query % New Stored Procedure | v 1_" Upload  «ss © Feedback
[ <

GREMLIN API ) Graph .

~ & pdventureworks =9 New Vertex Style

- customers

0 «

Scale & Settings

» Stored Procedures JSON Graph
} User Defined Functions
Graph

» Triggers Results P! /| 7 Orlando Gee

Orlando Gee ~ Properties

Keith Harris id 1

Donna Carreras label customer

O(:"'l‘ir'm(see name Orlando Gee

Janet Gates
age 28

Lucy Harrington Keith Harris

X + Sources
Rosmarie Carroll

Source
Mountain-200
Keith Harris
Mountain Shorts
+ Targets
Target
Keith Harris

D0 @0 @6

7V KAV

Orlando Gee & Keith Harris QI TXAMEIC Edge MEMINTWBIEADNMIET, Edge DEBIITIE, X3
REWD Vertex [CHL—BREMRIAEIND id 2FEATEIEHHRINZTA HIC—BTHZTONTAH'H
3%BE. HIRE name FONTAA—ETHNIL. [g.V('2").addE(follows").to(g.V('1')] EELKDYIC,
[g.V().has('name’, 'Keith Harris').addE(‘follows').to(g.V().has('name’, 'Orlando Gee'))| &ELZENTEET,
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6. id ORRDYIC name FONT1ZFERALT, follows IALD Edge #EMTZ7HIC. UATDIZT JIUEAAL
T. [Execute Gremlin Query] Z7UvJLEY,

g.V().has('name’, 'Donna Carreras').addE('follows").to(g.V().has('name’, 'Keith Harris"))

a_ Mew Database D New Graph @ New SQL Query 4% New Stored Pracedure | v ']_\ Upload == © Feedback
o
Y
GREMLIN API w Graph »
y <2 New Ve
~ & Adventureworks + New Vertex

- Customers
Graph g.V().has('name', 'Donna Carreras’).addE(follows').to(g.V().has('name’, 'Keitl e

Scale & Settings
» Stored Procedures JSON
¥ User Defined Functions [
. i
» Triggers *id": "9F8ac@68-0c32-431d-b716-367347492778",
"label™: "follows",
"type": "edge”,
"inVLabel™: "customer”,
"outVlabel": “"customer”,
"inyts m2n,
nouty": man
}
1
Do @0 O 3 -~

7V KAV

ZOJIVIE, name FONTADEN—ETHNIE. [g.V('3').addE(‘follows').to(g.V(2))| EFELLEMELET, X
. name JONTADEN—BETREWNEE. LTOKSIC Vertex 274 F-F23T0ONT1%EBINTBIEETE
%9, [g.V().has('name’, 'Donna Carreras').has(‘age’, 32).addE('follows')

.to(g.V().has('name’, 'Keith Harris').has('age’, 27))|

has() A7Y /(3. Vertex ¥ Edge OFONTA%I4II-MIBTZLZERTELS, id PINNERRELTIA
WI-5BT B155 (4. hasld(). hasLabel() ATYF#ERTEXT,

7. EBIC 3 @D follows INJD Edge ZEMIB7HIC. UTDIST JIU%EASALT, [Execute Gremlin
Query] &7UyILENS, IBREITLET,

g.V().has('name’, 'Janet Gates').addE('follows').to(g.V().has('name’, 'Rosmarie Carroll"))
g.V().has('name’, 'Lucy Harrington').addE('follows').to(g.V().has('name’, 'Keith Harris"))

g.V().has('name’, 'Rosmarie Carroll').addE(‘follows').to(g.V().has('name’, 'Orlando Gee'))

TV RAVE

INBOIIVE UATOIIVERUEEELET,
g.V('4").addE('follows").to(g.V('6"))
g.V('5").addE('follows").to(g.V('2"))
g.V('6").addE('follows").to(g.V('1"))

RICEENEREBALEIEERY bought INLD Edge ZEMLES, BEEBALLERE 5 BRETIHMELT
WBZEELTEHMEDEE rating JONTAICIRIFIBLIICLET,

8. Orlando Gee (id=1) 7', Mountain-200 (id=p-780) ONVIYTY NAJ%EEALREIL%ERY bought IANLD
Edge ZEBHTBEHIC. UTDIS5T 7IUEAALT, [Execute Gremlin Query] #7UvILET,

g.V('1").addE('bought’).to(g.V('p-780").property('rating’, 4)
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a Mew Database E New Graph | E New SQL Query ni Mew Stored Procedure | v ? Upload == © Feedback

I
GREMLIN API O < Gaph  x

¥ 2
v & Adventureworks + New Vertex

- E Customers
Graph g.V(1").addE(bought').to(g.V('p-T80')). property(rating’, 4) x

Scale &t Settings

} Stored Procedures JSON
»  User Defined Functions fi i
} Triggers ¢ .
"id": "535cdbBe-c8cc-4fce-a56@-8f3T7earfages”,
"label™: "bought™,
"type": “"edge”,
"inVLabel": "product”,
"outVLlabel": “customer®,
"iny: "p-738",
ToutV": 1Y, "
}
1
Do @0 O 35 ~

9. Orlando Gee (id=1) ZF/LELEIVTATADDBNVERERT B2, 757 7IVELT Tg V(1)) EABLT,
[Execute Gremlin Query] 27UvJ0L%Y,

a Mew Database D New Graph | ﬁ MNew SQL Query g’f_ New Stored Procedure | ~ $ Upload  ses @ S
O <

GREMLIN API O Graph y

~ & pdventureworks "2 New Vertex Style

hd E Customers

s .

Scale & Settings

-

Stored Procedures JSON  Graph

-

User Defined Functions

Graph
» Triggers Results p /> Orlando Gee

Orlando Gee * Properties

id 1
Keith Harris.

label customer

oDllando Gee name Orlando Gee

age 28
Mountzin-200
Rosmarie Carrall

~ Sources

Source

Keith Harris

Rosmarie Carroll

~ Targets

Target

Keith Harris

Mountain-200

20 @0 O 38 -~

UM e 718
Orlando Gee (id=1) #*"7A0-LTWREER L, JA0-LTVRERICINZ T, AmDiEA%ZRY Edge 1
TWBZERDhIYET,

SEmnEh
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10. 5IC 4 D bought INILD Edge ZEBMTZEHIC. ATDIST 7IUEASLT, [Execute Gremlin
Query] 27UyILENS, IBREITLET,

g.V('2").addE('bought’).to(g.V('p-780").property('rating’, 5)
g.V('5").addE('bought’).to(g.V('p-780").property('rating’, 4)
g.V('2").addE('bought’).to(g.V('p-867")).property('rating’, 3)
g.V('5").addE('bought’).to(g.V('p-867").property(‘rating’, 5)
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2.2.5 Data Explorer [C&375TDSN-Y)

ZZTlE. Azure IR=F)LD Data Explorer 15, 7357 JTUEEFTLT, ICXTOEETEMLUE Vertex & Edge %
FERALEIIVEETLENS, EELBATYTOERBNZEBRLTVEXT, EXNEIIVNGHEH T F 1 ETEAMLE
SOBEIRABEGE R/ T HDT 5T JTVETIEFICHLUTERLLD,

2.2.5.1 BEAXWEII7 91V

1. CCETOFIET, JIT7I2BMULTEE Vertex OEEHNIV RS BFHIC. LUTDIST 7IU%E AHLT. [Execute
Gremlin Query] Z7Yv70LE9d,

g.V().count()
a_ Mew Database E New Graph E New SQL Query Q”: New Stored Procedure | ~ »]_\ Upload  ses @ S
')
GREMLIN API O < Gragh }
K 2 New Vel
v & Adventureworks 3 New Vertex

- Customers

Scale 8 Settings

-

Stored Procedures JSON

-

User Defined Functions I

Triggers 8
1

-

o0 @0 O3 A

Iy KMV
count() ATV E FIN-BIHBHTY M ERLET, F5T(21F. 8 DD Vertex BMBIMSNTWBIEADAVE
ER

2. CZETOFIET, 7578 Edge OEENVI RS BEHIC. LLTFDIST 7IVE AALT, [Execute
Gremlin Query] Z7Yv70LE9d,

g.E().count()
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a New Database E New Graph | @ New SQL Query gﬂ New Stored Procedure | + $ Upload  =es @ Feedback

&Y
GREMLIN API O < Graph  x

y 0
> & pdventureworks T New Vertex

i Customers

Graph 9.E().count() x
Scale & Settings

Stored Procedures JSON ‘
User Defined Functions [

11
Triggers i

- - v

D0 @0 05

3. customer INILD Vertex OFONTAEERLETIINI-LEBEERITIZEH. UTDIZT J7IUEANLT,
[Execute Gremlin Query] Z7Uv70L%9,

g.V().hasLabel('customer’).has(‘age’, 1t(30)).values('name")

a Mew Database D New Graph | @ New SOL Query g New Stored Procedure | v ']_'\ Upload  =es © Feedback

&Y
GREMLIN API O < Graph  x

p «©
- & pdventureworks T New Vertex

A Customers

Graph 0.V().nasLabel('customer).has('age', It(30)).values{'name') B

Scale & Settings
JSON

Stored Procedures

-

User Defined Functions

[
Triggers "Orlando Gee",
"Keith Harris®",
"Rosmarie Carroll”

1

Qo0 @0 O 13

7Y R4V
hasLabel(). hasld(). 8&U has() ATV IE. Vertex ¥ Edge OFONTA DI NI -NIB(ERLET, LR T

EHEETICE. eq (FLW). neq (FELLEW), It (i), Ite (ATF). gt (KUKZEW), gte (LE) HHYET, £
z. between ZEERL CEFHERETAIEETEXT, IITCEIITLAEVIVIE, 30 BMARBOEEEZFRRLTVE
EP

4. group() ATYSEEAL. £2TD Vertex ZIRIC, INIVTEDUANEERT B0, LLTDIZT JIUEAAL
T. [Execute Gremlin Query] 27UvJL%9d,

g.V().group().by(label).by('name’)
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5.

a New Database D New Graph | @ New SQL Query & New Stored Procedure | v $ Upload @ Feedback

&Y
GREMLIN API O < Graph  x

. «©
v & Adventureworks F New Vertex

hd Customers
Graph g.V().group().by(label).by('name’) %

Scale & Settings
JSON

Stored Procedures

-

-

User Defined Functions ;

Triggers i
"customer®: [
"0Orlando Gee",
"Keith Harris",
"Donna Carreras",
"Janet Gates",
"Lucy Harrington",
"Rosmarie Carroll”

-

1,

"product”: [
"Mountain-208",
"Mountain Shorts”
1

H

20 @0 O 19
7Y RAVb
group() AT, by() TIEEINEINNPTONTAZEIVUHEEZI N -TLLET,

within() A7V T&ERL. FED Vertex TEIRL T, 20TONT12FRRT 210 LLTFDI5T JIVEASLT,
[Execute Gremlin Query] Z7Uv70L%d,

g.V().has('name",within('Donna Carreras', 'Lucy Harrington', ‘Janet Gates')).values(‘age')

a_ New Database E Mew Graph | E New SQL Query Q’E New Stored Procedure | ~ $ Upload © Feedback
oY
GREMLIN API O < Graph
Y 0
v & Adventureworks 3 New Vertex
i Customers
Graph g.V().has('name' within('Donna Carreras', 'Lucy Harrington', ‘Janet Gates')).v ke
Scale & Settings
¥ Stored Procedures 150N
» User Defined Functions [
. 32,
b Triggers a7
32 I
1l
~

20 @0 0 21
UM e 718
within() 7Y (&, JONT1ZIEELTHEED Vertex ¥ Edge ZFIZETEIENTEET,

within() ATy &ERLEECL, EREHEERI 0. UT0I57 7IUEAALT, [Execute Gremlin
Query] 27UvI0LEY,

g.V().has('name",within('Donna Carreras', 'Lucy Harrington', ‘Janet Gates')).values(‘age’).mean()
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a Mew Database D New Graph | @ New SQOL Query g% New Stored Procedure | $ Upload  «as

© Feedback
n
GREMLIN API O < Graph
P =0
- & Adventureworks + New Vertex
- Customers
Graph thin{'Donna Carreras', 'Lucy Harrington', "Janet Gates')).values('age').mean() b
Scale & Settings ‘
¥ Stored Procedures JSON
» User Defined Functions i ]
b Triggers 33.566666666666664 I
]

D0 @0 O 2

Iy kMY k
mean() ATV &R TBEFEEEIIS TEXT, ZOMICE. count(). sum(). min(). max() &Wo=EEHL
BEETIZATY 2R TEET,
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2252 FSIX-H)b

ZZT&. in(). out() (inV(). outV(). inE(). outE()) &LW\ol=AMEIRE LN N-YILIREEEITLET, inE() & outE()
[E. TA-HNALTWNS Vertex N'bA2>TLBAMREHTWNKARICHS Edge ZRLET, inV(). outV() (&, TA-HALT
W% Edge N'bA>TKBAMEHTWAMICHS Vertex ZRLET,

inEQ. inV() B&KU' outE(). outV() DFEAEDER. BE—0D in() & out() ICESHXBIENTEXT,

s ~ s ~
1 1
Orlando Orlando
Gee = Gee
inE(follows)  outV(2) infollows’)
M A b A
4 ™ 4 ™
1 1
Orlando Orlando
Gee - Gee
A, -
.outE('follows") Anv('2) .out('fc-n-llows')
AN S . S

LIBEQFIETEBRICHLTHELELD,

1. Orlando Gee (CustomerlD = 1) ', JA0-LCWBBEEEREBITBEHIC. LLTOT5T7 JIVEAHLT,
[Execute Gremlin Query] Z7Uv70L%d,

g.V().has('name’,'Orlando Gee").outE('follows').inV().values('name")

a New Database D New Graph | E New SQL Query Q”: MNew Stored Procedure | o ’_r Upload ==« © Feedback

']
GREMLIN API O < Graph

y <«©
v & Adventureworks T New Vertex

- Customers
Graph 0.V().has('name','Orlando Gee").outE('follows").inV().values('name") X
Scale &t Settings
b Stored Procedures JSON

¥ User Defined Functions i

. "Keith Harris"
P Triggers q -

Do @0 89 A

2. FIE 1 TEFULEIIT JIVE. UTICESHRIBIENTEXT, 20FJFT7 J7IUEAALT. [Execute Gremlin
Query] 27UvJ0LE9,

g.V().has('name','Orlando Gee").out('follows").values('name’)
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a Mew Database E New Graph | E New SQL Query g% New Stored Procedure | v $ Upload ... © Feedback

&Y
GREMLIN API O < Graph

e

4 <2 New Vert
~ & pdventureworks } Mew Vertex

h Cu;tDmer;
Graph g.V{).has('name','Orlando Gee').out('follows').values(‘name’) w
Scale & Settings

» Stored Procedures JS0N

»  User Defined Functions [
"Keith Harris"

b Triggers ]

T o0 @6 O 35 -
7Y RAVb

Orlando Gee #', 7A#0-LTWBEEZE (L. Keith Harris T, Vertex [CX393 [.out(‘follows').values('name')]
DECIR T, Vertex N'HH TV Edge ZFI/N-ASN, ZDED Vertex N'oZFIZRLET,

3. (. Orlando Gee #J7A0-LCV2BEEERFRITBHIC. UTDIFT VIU%E AHLT. [Execute Gremlin
Query] 27UvI0LET,

g.V().has('name’,'Orlando Gee').in('follows').values('name’)

a New Database E New Graph ‘ E New SQL Query ,:ﬁ New Stored Procedure | v ']_" Upload  sas © Feedback

oy

GREMLIN API O < Graph

P

P Lard
~ & Adventureworks F New Vertex

h Customers

Graph g.V{).has('name','Orlando Gee").in("follows’).values('name") g
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9. Visual Studo N8BT BT &#MERLET,

L’ﬂ AF—t #-3 - Microsoft Visual Studio YE & oy 2 - m x
TR E\EE  FRM  FOIIINP FAD F-LM) O I FANS) AN SYERW) ALTH) Edifist Learning ~
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3.20VY- FFVOTOIIIMERE NuGet \yT-IJDFIV0-F

ZZTREBMIC. VY- TTIOTOVII b EERLET, Azure Cosmos DB PHTY MR L. 37129 21 1E%
TIDCHERIFIANEENS Gremlin.Net NuGet /\yr—-IJ%F00-RU. IVY-)V 7FVOTOIVIISSET
FBLS(CHELET,

1. Windows I7A270-5-T. BBRAOTA1AY R317JIZ. lLabs] &V ZBIOIANY-EERLET,
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FHTIOEE... ] FOTIOh/YUI-2aVERC In the previous postin t
. PR e used clang-query to exz
B E- IOV MY Ya-v3u() 4 2 TallA-EEL Abstract Syntax Tree of i

BT Alt+F4 e B e R #i 201851148
Security fixes for Tea
Server
— Today, we are releasing

= » _
H— 1 JFF = v TOosit Ak potential cross site scrip

3. FrLWJOYIZN ABEKOT, [Visual C# /-FOT® [IVY-)L 7FYU (NET Framework)] 7Y FL—b%5EIRL
T FRICEWSOVIIEERLEE. [OK] RIVEIUYILET,
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5. NuGet \yT=3J YRx=Jv—0 [BIB] FTEEIRL. [TLVU-REEHB] FIvIRvIAERIRLEE., [RFE] R
v I [Gremlin.Net] * AALT, FRENSB Microsoft.Azure.Graphs NuGet /\vr—-I%3IRL, [N\-I3V]
T [34.0] Z2#IRLT [MYANI] RNIVEIUVILES,

MNuGet: Console_GraphApp + > [I{leTRe

ZE  AVA-LER  EFIOYIL NuGet /Wi —3 ¥%—3v— Console_GraphApp
Gremlin.Net x - & FLW-AEEHD Jowtr—%Y-2: |nugetorg - 1

#@® Gremlin.Net

| J{-32: |3.4.0 - I AN ‘

go Gremlin.Net {£at=: Apache TinkerPop, 101K #0457 0-F v34.0
Gremlin.Net for Apache TinkerPop™ is a language variant and driver for .NET.

B Gremlin.Net.CosmosDb {Ef2: Terren Musselwhite, 8.85K 05 v0.34.3-rc1

Helper library to use Gremlin.Net with a Cosmos DB graph instance G) ATvay
FLU-2 -
-B Gremlin.Net. Template {£5%E: Apache TinkerPop, 380 #0575 0-F v34.0 B
Gremlin.Net template to create a console application with dotnet new, Gremlin.Net for Apache TinkerPop™ is a language

variant and driver for NET,

) - P . . - Apache TinkerPop™ is a graph computing framework
Stardust.Paradox.Data.Providers.Gremlin #E52: Stardust 458 20 v14.2 for both graph databases (OLTP) and graph analytic

&S5 T SFREESS /M-S0 -ict S ahEd . NuGet [, #-F/{-F1 systems (OLAR). Gremlin is the graph traversal

e TLT—EISEEELT. WIRIFT P YAERSLIRA. language of TinkerPop. It can be described as a
functional, data-flow language that enables users to

[ smrnzssian succinctly express complex traversals on (or queries

of) their application's property graph.

6. REFBRHEMIINEINLE, (EEOTLEI-] NRRESNEL, [OK] RIVETUYILET,

TEOTLEa- x

Visual Studio FZ0OVU-Yay[tEEEMALIELTNET . [OK] BEFU»PF3E. BTI—
EETINEEESERSNET.

Caonsole_GraphApp

A A=
Microsoft.CSharp.4.3.0
Newtonsoft.Json.11.0.2
Gremlin.Net.3.4.0

[ sgznesslon oK ol

TIRAV L
BN NuGet [CBFNZ/YT-IB YYI-2IVIAVAP-LENET,
7. 0% [ZTEVANORIE] HERRSNLL, [ART2] hFYEIUYILET,

SAEVANDEIE *

A EVANDREE
LTy T-Se AT 200 SV ASELA ST 20 ENBYET.

Microsoft.CSharp {EELE: Microsoft
S EANET

[FIEF 3] E7UyI§dk. LRON9T-I05/ U AREIRELEILIEYE
7. S EVAEECRETERNESE (RELEN] 87Uy ILTIEN.
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8. YUi1-v3ay IVAFO-3-0YY-T Program.cs J71IEIUYILT, IT45-THZEZY,

NuGet: Consale_GraphApp Program.cs & X Ml V) 1-ay TPAT0-5- X
[ Console_Graphipp - ":5 Conscle_GraphApp.Program M &, Main(string[] args) @ - ‘ -5 ¢
1% Busing System; JU1—43y THAT0-5— DIEE (C
2 uzing Swstem.Collect ons. Generic; i ST IR
3 using Svstem.Ling; R YUa1-%3Y 'Console_GraphApp' (1
4 uzing Swstem. Text; - Console_GraphApp
5 using Svstem. Threading. Tasks: b S Properties
B boem BE
7 Ernamespace Console_Graphipe ¢ App.config
3 ¢ packages.config
18 = class Prozran b @ Program.cs
1 e static void Main(strinal] ares) ‘
12
13 }
14 1
15 1
16
td B »
100% - YUa-23y I73. m

9. Program.cs J7M1IVDFEED using TALITATDUTO 2 fTIEEALEWED, BIBRLET,

using System.Ling;

using System.Text;

10. using TALITATDITOVIICIFASRBOEHIC, ROI-FEEMLET,

using System.Configuration;

using Gremlin.Net.Driver;
using Gremlin.Net.Driver.Exceptions;
using Gremlin.Net.Structure.lO.GraphSON;

using Newtonsoft.Json;

TIRAV
[System.Configuration] [&. App.config #RI71 IV GRERIEIREZEIS I 31HICERALET,

- 62 -



3.gremlin API SDK Zf#R9% .NET IVY-JL 7TU—Y3avmfERk

3.3 Azure Cosmos DB 7hUY kT ITTINDES:

Azure Cosmos DB 717V MDEFDIHIC. App.Config [CHEHX FFZ 2R L. GremlinServer J5A%A VATV
AL LE T, GremlinServer 1 YA VAN GremlinClient 1Y X7V AZERKRL T, 20D SubmitAsync XYY KT,
GremlinServer (2757 JIVERELCGEREEERITI BN TEXT,

Gremlin Server

Gremlin w
Graph Query Gremﬁn
i 4% Gremiln

Gremlin.Met (C#) PN S Service Endpoint 69
G raph SON hatgs/f < Farazsb-E = gremlin.cosmosdb.azure.com:443

+*

Gremlin Client

Azure Cosmos DB
Gremlin API

1. YY1-v3y IYAF0-5-0OYU-T App.config F71IWVEIUYILT, IT15-CRHEZXT,

LalalR oLyl R R [N uGet: Console_GraphApp Program.cs™
T <Paml version="1.0" encoding="utf-8" 2>

2 Econt igurat ion> — -~

3 B <startupy J)1-3y THATO-5- O (€ P
4 Lzupportediunt ime version="v4.07 sku="_METF ramework.Version=vd4 6.17 /> % YYU1-3Y ‘Console_GraphApp' (1
5 </$‘(ar‘( up> Pl Console_GraphApp

B |[<Acont iguration®

B Properties
b EE

¥ App.cenfig
[N} packages.col‘
P ©* Program.cs

PUREVE VR F N -/, T3 f0-5-

100% - 4 »

2. <configuration><startup> ERMIRD <appSettings> ERZEMLET,

<appSettings>
<add key="Endpoint" value="[URI]"/>
<add key="AuthKey" value="[KEY]"/>
</appSettings>
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3. Azure R-AIICEY, 7FUI-3y I-Fh6iERET 3 Azure Cosmos DB 7HTV D [OverView] JL—F%ES
WT [Gremlin Endpoint] @, URI ZJ¥-L%7,

« graphdb-01

'+ Azure Cosmos DB account

O BFE(ctrl/) « =+ Add Graph ) Refresh > #8 @ Delete Account  CF Data Explorer @ Enable geo-redundancy
) Status Read Locations
I & Overview Online Japan East
B 757705 WY-2 GL-T (EF) Write Locations
. self-study-rg Japan East
w7 140 (TAM -
M TOEAENE (1AM) YIAMT2a () NET SDK URI
& 54 eli-hol https://graphdb-01.documents.d T ET
. HIAH5 T3 1D Gremlin Endpoint
K mEDREREER 3 e I https://graphdb-01.gremlin.cosmosdb.azure.com: 443/ [
@i Quick start #
= Notifications Graphs
£ Data Explorer D DATABASE THROUGHPUT (RU/S)
e Customers Adventureworks 400

¢ Replicate data globally

7Y RAVb
[Overview] JL—FI(C(. [[NET SDK URI] & [Gremlin Endpoint] @ 2 %D URI H&RRENETH, Gremlin.Net 54
N-TEHI 354, [Gremlin Endpoint] ® URI #ERIT2LEHHUET,

4. Azure IR=F)VH5 J¥-LT URI % App.config 771)L®D appSettings E#* Endpoint @ value fE&LT
[URI] [CRAYASIFET,

PatalaXelell il G Rl [NuGet: Console_GraphApp Program.cs™ - | Ya-3v IHZ270. « 1 %
1 <uml wersion= 1.07 encoding="utf-8" 7> + o8 '| - B
2 Econf iguration> - )
3 = <startups YYa-93y I7AT0-5-1 P -
4 <{supportediunt ime version="v4.0" sku=".NETFramework, Version=vd .6.17 /> &3] YUa-23 ‘Conscle_Graph
5 <Astart up> Pl Console GraphApp
B = {appdett ings> b o Broperiies
7 <add key="Endpoint” valu=] httos:/Verachds U1, aren(in, cosnosch, azure, com: 44547/ boam SE
3 {add kev="Authley” value= — - o = =
9 <fappSettings> \lj ppl;:ﬂn ig .
10 [<Acont igurat ion> -] packages.config
P € Program.cs
-~ 1
100% ~| 4 » PUEECFEVINS [ T777...

5. BE Azure K- JIZEEY. Azure Cosmos DB 7HUY M [Keys] L —F® [Read-write Keys] #7h'5
[PRIMARY KEY] ZER5LXT,

graphdb-01 - Keys X
Azure Cosmos DB account
. ©
0 gF (Chriv/)

Eird - Read-write Keys | Read-only Keys

¢ Replicate data globally URIL

~ h ://graphdb-01.documents.azure.com:443/

= Default consistency | tps-/fgrap! |E

L . PRIMARY KEY

“& Firewall and virtual netw--
i R

[F e | |

SECONDARY KEY

<> Add Azure Function |

@

a o PRIMARY CONNECTION STRING

B2 Automation ATk | AccountEndpoint=https://graphdb-01.documents.azure.com:443/; AccountKey=7V3FvBhflzoeEwOTrSS--- |E
SECONDARY CONMECTION STRING

Z5 | AccountEndpoint=https://graphdb-01.documents.azure.com:443/; AccountKey=IRk37PpzcDx1yxI8DXU--- | E

Alerts(Classic)
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TIRAV

[Keys] TL=FICIE, FIAVVETAYFUD 2 BEOF-[CHISLEERFIIMREINTOET, INICKY, EBEOEER
ET F-OBERNMBELE 56 —BNICEAVIVCYVER, 7531V F-0BFME. BUERIERESIIVIICE
BIRILT. TIVT-23avnemT-9 TIEAZFRKLEWT, F-2BH TEELICTEET,

1=, EHIBRIL [Read-write Keys] 7& [Read-only Keys] 7T TIRMHEINTNET, [Read-only Keys] 57 DEHLFS!
TlE. THUY M OZFHERVIRIEOH D RISINET , T-I DB, HIBR, BSRIBEFMDERWTSUT-Y3y Tl 5AHEY
BROERXFINEERLET,

6. Azure =)V JE-LIEERXFH%E App.config 771)LD appSettings E3% AuthKey O value fEEL
T [KEY] (CBEUMFITET,

App configh +# > [RIeE L:n::lr— uraphApp - -3 -
T xnl version="1.07 encoding= uH 8 i ! ME-|o-5¢
2 Bcont igurat ion? - : =
= <startuer Y143y TIATO-5- DEZ (C P -
4 <supportediunt ime version="v4.07 gku=".NETFramework, Yersion=vd.6.17 /> &1 Y33 ‘Console GraphApp' (1]
T Bl Biepsertiees
7 <add key="Endpoint” value—vh;m: raphdb-01, zrem| in, cosmosch, azure, com:443/”/> E .}: ;E;E’emes
3 <add kew="AuthKey” value=" ] 'jA"ﬁ ;
9 </appSettinasy {2 App.config
10 [</conf isurat ion> ¥ packages.config
P ©* Program.cs
+1
00% -4 » PRRCEVRG/V W -, T7270-5-

7. App.Config [CERIRLIEREZIICIEIMT B76. Program.cs 771D Program JIRITRDERHIAYN-Z
HEEMLET,

private static string[] endpoint = ConfigurationManager.AppSettings[*"Endpoint"].Split(":");
private static string authKey = ConfigurationManager.AppSettings["AuthKey"];

7Y RAVb

App.Config [CEE# L7z Endpoint MfE(X. URL & R—-ESCHMELTERT 375, String 75AD Split) XYy REE
LT ] THEILT, BIICHEMLTVETD,

HE. ZOFs., ConfigurationManager A RSN EWF AR, YUI-Y3avITATO-5-0/-RT [BER] #67UvILT,
[BROEMN THL [BRBRIYR-IJv-] H5, [System.Configuration] %R DIFTEIRIREECL TS,

EEYR-Tv- - Console_GraphApp ? 5
4 7yIY 54k JNET Framework 4.6.1 1 (Crl+E) p-
I-Lo-7 = (-v3y A e
HaE System.CompenentMedel.Composition.Registr..  4.0.0.0 System.Configuration
BiFEBLEIP I System.CompenentMedel.Datafnnotations 4,0.0.0 {EEi&:
Systern.Configuration 0.0, Microseft Corporation
b FOUTI- System.Configuration.Install 4000 =3z
System.Core 4.0.00 4000 .
b EZEFOUIIR System.Data 4000 T4l =3
b COM Systern.Data. DataSetExtensions 4.000 4.6.1035.0 built by: NETFXRELZ
Systern.Data. Entity 4,000
b SEB Systern.Data. Entity. Design 4,000
System.Data.Ling 4,000
Systern.Data. OracleClient 4.0.0.0
System.Data. Services 4,000
Systemn. Data Services.Client 4.000
Corrtmimn Mimda Crmeiemr Daciae Annn -
226.. |[ ok || ¥evnl
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8.

9.

Endpoint OfE%* URL & R—rESICHMELTERIIEINT 270, ROBEMIAYN-ZHEEMLET,

private static string hostname = endpoint[1].Trim(/");

private static int port = int.Parse(endpoint[2].Trim('/");

B DT —IN-AZ LIV T VIV B EFRIAVN-ZHKELTEMLET,

private static string database = "Adventureworks";

private static string collection = "Customers”;

10. Vertex O#&EHVY T BZTANEDI ST JIV%RRH L Dictionary BOFEIAVN-ZHEEMLET,

private static Dictionary<string, string> testQueries = new Dictionary<string, string>

{
{ "Count Vertices", "g.V().count()" },

h

11. 2 ET Customers J357%1EE LT3 Azure Cosmos DB 7HUY % Gremlin Y—/\—¢ LTIV AT VAT S

=12, Main() XVYRIZROI-FEEMLET,

// Customers J37%/EmLT= Azure Cosmos DB 7H7Yt% Gremlin H—N\-¢LTIYVAIVI AL TS
var gremlinServer = new GremlinServer(hostname, port, enableSsl: true,
username: "/dbs/" + database + "/colls/" + collection,

password: authKey);

7Y RAVk

#%t9% Azure CosmosDB 7ATUY MC Adventureworks T—%AN-2X& Customers JIINEFEELEVGS. BEE0D
[2.2.1 Azure R=FIH'6M Azure Cosmos DB T—HN-R TFADYLDFERL] & [2.2.2 Azure R=FNWH60DJ3T T-45
RN=-2ETIVTF-OERK] EEFTLTLESW,

12. £179%J357 JIV%REIRLE Dictionary B D7T-5% gremlinQueries ([CTZYRT 378IC. Main() XYYRIZHR

OI-F&BILET,

// EIT92YIV%ELRLE Dictionary BDT—-5% gremlinQueries (ZZyh

Dictionary<string, string> gremlinQueries = testQueries;

13. Gremlin ¥=/\-H"'5 Gremlin 735472 re{ERT B1=5H(2 Main() XYY RICROI-FEEMLET,

// Gremlin ¥=)\-H'5 Gremlin 7317V a{ERRT S
using (var gremlinClient = new GremlinClient(gremlinServer, new GraphSON2Reader(),
new GraphSON2Writer(), GremlinClient.GraphSON2MimeType))

7V KAV
Z0#. using AT—MAVRTHERLE Gremlin 7347V MeERLTIST JIVEERTIZEICI-FEE EFTNERT,
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14. using AT—MAYRTIER LT Gremlin 7547V rOAVYREERLTY ST JIVEETS2EHIC, using JOY
JARIC. ROI-FEEMLET,

// gremlinQueries 1'5, E1T93IIVEEISIS
foreach (var query in gremlinQueries)

{
/] EfT939IVERTIS
Console. WriteLine(String.Format("Running this query: {0}: {1}", query.Key, query.Value));

/] VIVERITL, BEREMSTS

var resultSet = gremlinClient.SubmitAsync<dynamic>(query.Value).Result;

// EREYIORTR
if (resultSet.Count > 0)
{
Console.WriteLine("¥tResult:");

foreach (var result in resultSet)

{
// FARLTz Dictionary B¢ LTELNE#ERE JSON HRICERLTERRITS
string output = JsonConvert.SerializeObject(result);
Console.WriteLine($"¥t{output}");

}

Console.WriteLine();

}

15. J-FORTEICIVVF FOVTMBELBVNKIICT 278, Main() XVYED using FOYIO&IC, ROI-F%E
mLxd,

/) TOTSLETROAYE-IH A
Console.WriteLine("Done. Press any key to exit...");

Console.ReadLine();

16. JZZECOEETRARINLI-FIUATOLICHYET,

using System;
using System.Collections.Generic;
using System.Threading.Tasks;

using System.Configuration;

using Gremlin.Net.Driver;
using Gremlin.Net.Driver.Exceptions;
using Gremlin.Net.Structure.lO.GraphSON;

using Newtonsoft.Json;

namespace Console_GraphApp

{

class Program
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{

{
private static string[] endpoint = ConfigurationManager.AppSettings["Endpoint"].Split(":");
private static string authKey = ConfigurationManager.AppSettings["AuthKey"];
private static string hostname = endpoint[1].Trim(/");
private static int port = int.Parse(endpoint[2].Trim('/"));
private static string database = "Adventureworks";
private static string collection = "Customers";
private static Dictionary<string, string> testQueries = new Dictionary<string, string>
{
{ "Count Vertices", "g.V().count()" },
Y

static void Main(string[] args)

// Customers J37%{Em LT Azure Cosmos DB 7H7Yt%& Gremlin Y=N\-¢LTIYVAIIAILT S

var gremlinServer = new GremlinServer(hostname, port, enableSsl: true,

username: "/dbs/" + database + "/colls/" + collection,

password: authKey);

// EiT$BUIVU%ES®LE Dictionary B DT-4% gremlinQueries ICt7vh

Dictionary<string, string> gremlinQueries = testQueries;

// Gremlin Y=/\-H'5 Gremlin 7317V a{ERY %

using (var gremlinClient = new GremlinClient(gremlinServer, new GraphSON2Reader(),

new GraphSON2Writer(), GremlinClient.GraphSON2MimeType))

// gremlinQueries 1'5. E1T793JIVEEIEIS
foreach (var query in gremlinQueries)

{
// EITIBIIVERRT S

Console.WriteLine(String.Format("Running this query: {0}: {1}", query.Key, query.Value));

// VIVERTTL, BEREMSTS

var resultSet = gremlinClient.SubmitAsync<dynamic>(query.Value).Result;

/] FERTYrORR
if (resultSet.Count > 0)

{
Console.WriteLine("¥tResult:");

foreach (var result in resultSet)

{

// FARLTz Dictionary BUE LTELNHERE JSON HRICERLTERRTS

string output = JsonConvert.SerializeObject(result);
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Console.WriteLine($"¥t{output}");
}

Console.WriteLine();

}
/) FOUILETHOXYE-IH S
Console.WriteLine("Done. Press any key to exit...");

Console.ReadLine();

17. R I-FERIET BHIC, [YUI-Y3aVEERK] B [Debugl [CRRESNTWBILERERLT, (A1) MYV %
JUvILTT NI EITLET,

i (Ctrl+Q) P = O

ﬂ Console_GraphApp - Microsoft Visual Studio Y 7 Eak

TrAWF)  |EE) =RV JOYIONP)  EILEE)  F/OD) F-LM) Y-D FANS)  AFEN) JUFEIW)  ALTH) ELI Student =

= M -

@0 @ -2 @90 - |[Debug -] anycr - b B g

X

MNuGet: Console_GraphApp ¥ - |Yla-3v IHA70. ~ I X

- "%, Console_GraphApp.Program -1, Main(string[] args) A= ,| © -
Snamespace Console_raphipp ST e s
= class Frogram &1 YYa-3 ‘Console_Graph
4 Console_GraphApp
private static strinel] endeoint = Confizurationbanazer. depSett ingsl "Endegint ™1, > Properties
private static string authKey = ConfizuratiorManazer. dopSett ings[ "Authkey " 1; b oem BE
¢ App.config
¢ packages.config
c# Program.cs

private static string hostname = endeoirt[1].Trim(" /" );
private static int port = int.Parse(endpoint[2]. Trim("/7)); b

private static string database = »’-\dven’(ureworks ;
private static string collection = "Customers™;

private static Dictioraryistring, string> testQueries = new Dictionarvistring, :

[ Tount Vertices”, "a.¥(U.count()™ 1,

static void Main(string(] ares)

A/ Customers D/ FFEERE LI bzure Cosmos OB 7H k% Gremlin oF—s %

var gremlinServer = new Greml inServer(hostrame, port, enableSsl: true,
username: /dbs/” + database + “/colls/" + collect
password: authKew);

A =TT STYESEM LI Dictionary BT —5 % greml infueries (22w &
Dictionaryv<string, string> gremlinlueries = testlueries;

A Gremlin B—t =5 Gremlin 7547/ FEERRT &

using (var gremlirClient = rew GremlinClient (greml inServer, rmew GraphSONZRe:

/f grenlinlueries Ma, =775 FJI)EREBTS

foreach (var query in eremlinQueries)

MEATES I ERTT S
Console Mritel inel Format ("Running this query: {03 {117, aue
= P

3 PRV 7/ T727...

t U-AEESEM -

18. ANV K FOVIREEIL T, ROXYE-IBRRREINES, F-R-FOEEOF-%2IUvILT, IVY-)L 7TV
T-3av0T NV EITEIEDHET,
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19.

B C¥labs¥Console_GraphApp¥bin¥Debug¥Console_GraphApp.exe - [m} X

Funning this auery: Count Yertices: g.M().count () ~
Result:

one. Press any key to exit...

7Y RAVb

2 B 2253 ZBELHIBROZEIE] T V(.drop() ATV TEERALT. Vertex, Edge. FONT1OHIBRZEETLTVSH
&, Result [2 0 THERINET, UEOFIET, 2 ETERLE Vertex (EUBOET U -3y I-FTHERLEIDT, 2
ZT. U7 Vertex B> TWBIHE L, TV(.drop()] ZRTLTIU-YTYTLTENTLESWY,

Ef=. TINYIEITEIC [System.Net.WebSockets WebSocketException: '#—/{-AREET-F 101" &R T ZT A, KEE
J-F 200" ZBLELE, '] WXy E-INRREINEHB A App.config T71ILD appSettings E3H Endpoint 0
value BICEEHENT URI ZREFEL TSV, T-IR-AL VT H-ZERLTWET NIV D [Gremlin Endpoint] URI %
RTIHENBYET,

BH.JTUDER YL (ResultSet) [F. 7TIU%EZEFTLE Gremlin H-N-HDGiRENTHERERLTVET, ResultSet (Z[F.
FIBATEERT—H & Dictionary BIOAT-IABUNEENTNET, LIEDOFIETIL, ResultSet @ StatusAttributes 0
NTACEENBZAT-IABMEER T 3I-FEEMLET,

ResultSet DAT-HABMUNG, AT-FIABME. AT-HX I-F, LT VJIVEFTTHESNEERIZYE (RU)
D# & F/RT 3 PrintStatusAttributes XYY RZIERK T B78IC. Program 75X (Main XYYEDA) (C. RO
J-F&EMLET,

private static void PrintStatusAttributes(IReadOnlyDictionary<string, object> attributes)
{
Console.WriteLine($"¥tStatusAttributes:");
// AT-92A I-FOFRR
Console.WriteLine($"¥t[¥"x-ms-status-code¥"] : { GetValueAsString(attributes, "x-ms-status-code")}");
// HELREERIZYE RU) HOERTR
Console.WriteLine($"¥t[¥"x-ms-total-request-charge¥"] :" +
$" { GetValueAsString(attributes, "x-ms-total-request-charge")}");

public static string GetValueAsString(IReadOnlyDictionary<string, object> dictionary, string key)

{
// Dictionary % JSON [CZ #2953
return JsonConvert.SerializeObject(GetValueOrDefault(dictionary, key));

// Dictionary BOEZMHEZEL. T-91'$H 2355 (4. Dictionary BZIRL, T-HENSEE NULL fEEERY
public static object GetValueOrDefault(IReadOnlyDictionary<string, object> dictionary, string key)

{
if (dictionary.ContainsKey(key))

{

return dictionary[key];
}
return null;
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20. Gremlin 7517V baERK L using OV ROER Y NERRT S if JOYJIC PrintStatusAttributes X
VY RERUTHIHOROI-FEEIMLET,

// IRBEIEERERT TS PrintStatusAttributes MU
PrintStatusAttributes(resultSet.StatusAttributes);

Console.WriteLine();

21. FBRLEI-FERIES B70(C, [YU1-VaV#EK] ' [Debugl [CERESINTWNRZEZHERELT, [FR] MIV%E
JUvILTT NI EITLES,

=

ﬂl Console_GraphApp - Microsoft Visual Studio YA & |7voEs
PR /EE =RV JOIIINP) ELEB) FOUD FAM O Y-IWM FAMS) AN SEIW) ALTH) ELI Student ~

e o B -2 @2 - 'AnyCPU CpEmolaE FeE| = | B

] - @

; App.config NuGet: Console_GraphApp Program.cs* ® X YU1-%ay I92F0. ~ § X
- %, Console_GraphApp.Program ~| @ GetValueAsString(IReadOnlyDictionary <strin ~

A4 Gremlin T—ii—Ma Gremlin 2547 FERRET & YUa-23y TI3T0-5-( P ~
using (var gremlinClient = new GremlirClient (zreml inServer, new GraphSOMZRe: &1 YU1-v3 ‘Console Graphis
rew GraphSOM2Writer (), GremlinClient.GraphSON2Mir % Console GraphApp :

A7 gremlinlueries Ve, E(TY 50T BT 2 b Properties

foreach ( | lindueries) bomEE
Qreadc VAD duery In gremlinbleries ?’j App.(anlg

JEFTAEST ) FETRTS ¢ packages.config
Conzole Writeline( Format ("Running this cuery: {01: {117, guer b & Program.cs

AT EZTL, BRENET S

var resultSet = gremlinClient.SubmitAsyncddynamics (auery.Value) . Rest

fAERT Y FOET
%f {resultSet .Count > 0)

ConzoleMriteline("¥tResult:");
foreach (var result in resultSet)

A2 F LT Dictiorary B& LTRoNICERE JS0N fE2ak(l:
strirz output = JsorConwvert.Serializelbject (result);
Conzole Writeline (3%t {output]™);

Corzole Mriteline():

h
ARREBR TR T © PrintStatusittributes EIFTHET
PrintStatustttributes(resultSet . Statusittributes);
i Conzole Writeline();
h

A TOE S AETEOA v - HAh
Console Mriteline("Done. Press arw kew to exit...”);
Conzole.Readline();

private static void PrirtStatusittributes(IReaddnlvDict ionarv<string, object> al

Conzole Mriteline($ ¥t Statushttributes: ™),
S A F =22 O—FhEr
Conzole Writeline (3™ ¥t [¥ w-me-status-code¥™] : [ GetValuehsStrina(attributes:
BB LIIER I o (R #oET
Console Writeline (3™t [¥ w-m=-total-request -charge¥™] " +
37 { GetValuehsStrinelattributes, "x-ms-total-reauest-chal

4
»

106 5l 106 35
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22. INYR FOVTMREIL T ROXyE-IHKRRENES, F-R-FOEEOF-27UyILT. VY- 7T
F-v3v0T NI E[TEIEHET,

8| C¥Labs¥Console_GraphApp¥bin¥Debug¥Console_GraphApp.exe - [m| X

Running this query: Count Yertices: g.¥(}.count () ol
esult:

Statushttributes:
[“x-ms-status-code”] : 200
["x-ms-total-requesi-charge™] @ 2.82

Done. Press any key to exit...

7Y KAV
x-ms-status-code (3. AT7—FA1—-FT, x-ms-total-request-charge [#. JIUEZELEERIZVE RU) #ERLTOE
ER
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3477V -v3Y 1-FIC&B Vertex & Edge DEMN

ZZTIE BIOFIETERLETTUI -3y I-FEERL. Y372 Vertex & Edge ZBMNT2757 J7IVEEITL
9,

1.

Program J3ADAYN-ZHNESINTVWRERTIC. J57IC Vertex ZEBMT2E0H0DJ57 JIVUERERLE
Dictionary BIDFIIAYN-ZHZEMLET,

private static Dictionary<string, string> addVertices = new Dictionary<string, string>
{
{ "Cleanup”, "g.V().drop()" },
{ "Add Customer 1",
"g.addV('customer').property(‘id’, '1").property('name’, ‘Orlando Gee').property(‘age’, 28)" },
{ "Add Customer 2",
"g.addV('customer').property(‘id', '2").property('name’, ‘Keith Harris').property(‘age’, 27)" },
{ "Add Customer 3",
"g.addV('customer’).property('id’, '3").property('name’, 'Donna Carreras').property(‘age’, 32)" },
{ "Add Customer 4",
"g.addV('customer').property(‘id', '4").property('name’, ‘Janet Gates').property(‘age’, 37)" },
{ "Add Customer 5",
"g.addV('customer').property(‘id', '5').property('name’, 'Lucy Harrington').property(‘age’, 32)" },
{ "Add Customer 6",
"g.addV('customer').property('id’, '6').property('name’, 'Rosmarie Carroll').property(‘age’, 27)" },
{ "Add Product 1",
"g.addV('product’).property('id’, 'p-780").property('name’, ‘Mountain-200").property('price', 2319.99)" },
{ "Add Product 2",
"g.addV('product’).property('id’, 'p-867").property('name’, ‘Mountain Shorts").property('price’, 69.99)" },

7Y RAVb

8 D addV() ATYFICELY. customer INILD Vertex ' 6 f& product INILD Vertex B 2 EEIISNET,

Bb. I0I-FABENGIE- R-ALEHE 1VTYMENTLEIATEEEAHYET , BEITELEHTIVT VN 55
B HROBHITERIVREICLT, Tab F-27UyIL TS,

7372 Vertex 28T 3737 JIVU%Ea LT Dictionary B DERHIA Y N-Z %8 [addVertices| #*
gremlinQueries [ZZYhF318IC, [EITTEIIV%ER AR Dictionary B DT-5% gremlinQueries (ZZV ]
EENMNEIAVFOBOI-FEUTORBICEELET,

// EfT$BIIV%ER®LE Dictionary BLDFT—-4% gremlinQueries ICt7yk

Dictionary<string, string> gremlinQueries = addVertices;
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3. ERLAEI-FZERIET B0, [YU1-VaviEK] ' [Debugl [CEREINTNRIEZRERRLT, [FA] MIVE
JUvILTT NI ERITLET,

EQJ Console_GraphApp - Microsoft Visual Studic YH & 719788 ((d-Q) P - B x
TrALWF  \EE  BREV  TJOIIINP)  ELEE)  FT0 F-AM) Y-IWM FAMS) SN SEIW) ALTH) ELI Student ~
o-o|d- -2 @920 - [obwg Jayou rEE- S inE[ = 2N s

“onsole_GraphApp Program.cs® + X Yla-23y I0AF0. >
-1 Console_GraphApp.Program - @a Main(string(] args) - = ™ t
. . L . . . P . . + Na-23y I9270-5-1 P~
- private static Dictiorarvistring, string> testlueries = new Dicticnarv{string, string> = .
m YJ/Ua-3 'Console_Graph =y
[ Count Vertices”, "g.V().count()” 1, 4 [6] Console_GraphApp
h b Properties
boom FE
private static Dictionar<string, string® addVertices = rew Dictionarwstring, string? D App.config

| packages.confi
[ "Add Customer 17 ta Eigni“cs 7
“z.addy(’ customer Joproperty(Tid . 17 ) propertyname’, "Orlando Gee').proper
“bdd Customer 27,
&, 2ddV( customer’ ). property( id’, "2 ).property("nane’, 'Keith Harris’).prope
“bdd Customer 37,
"z addV (" customer” ). property(Tid", "37) property(Trame’, "Dorra Carreras’).pro
“hdd Customer 47,
= 2dd (Ccustomer’ ) .property(’ id", 4" property(name’, 'Janet Gates').proper
“bdd Customer 57,
“g.addV(customer’ ). property("id", '57) . property(nane’, "Lucy Harrington’).pr
“bdd Customer 67,
"z addV customer Voproperty(Tid", "6") . property"rame’, 'Rosmarie Carroll’).p
“bdd Product 17
“g.addy product Voproperty(Tid", Tp-T80" ) .proserty(Trame’, "Mountain-2007) . pr
“hdd Product 27,

“g. addV (" product”) . property(” id’, "p-867").property(’rame’, "Mountain Shorts’)

h

static void Main(string[] ares)

/7 Customers O/ FFH&1EER L IC Azure Cosmes DB 7D L F& Gremlin Hr—ri—& LT
var gremlinServer = new GremlinServer(hostname, port, enableSsl: true,
username: /dbs/” + database + “Jcolls/” + collection,
password: authKey):

A =TT AT ESELS Dictionary DT —% % zreml inlueries (217w +
Dictionarvstring, strinz> gremlinfueries = addvVertices;|

A Greml in H—1 8= Gremlin 7347 FE1FRRT 2
using (var gremlinClient = new Grem! inClient (zremlinServer, new GraphSONZReader(),

| new GraphSON2iriter (), GremlirClient .GraphSON2MimeType)

A gremlinlueries Ve, T TSI ERET S
foreach (var auery in zremlinQueries)

S ETTAS T EERT A d
PULSESTE VI +— /. T737..

69 5 60 X7

4. INVE JOVTAEBLT ROXAYE-IRRREN5, F-RN-FOEBOF-27YyILT, VY- 7T
T-23y 07 NI RITEEHET,

B " C¥labs¥Console_GraphApp¥bin¥Debug¥Conscle_GraphApp.exe - O X
Running Ehislquery: hdd Customer 1: g.add¥( custamer™).property ("id", '17).property ("name”, "Orlando Gee').property(‘age’, 28) ~
esult

{7id”:"17, " labe | ":"custoner™, “type”: "vertex”, propert
T “EFBf o I01-85 Te-42R0-bhAR-IA5aR TeaDlad” Vwalue™ 2R}

Statusftiributes:
["w-ns-status-code”] : 200
["%-ms-tatal-reguest- charge"] : 10.379959995999599

ﬁs};": ["name”: [{7id":"1dcef Teh-hB01-409c-a32f -db02026b045 17, "value":"Or lando Gee™}],"a

Furning this auery: ddd Customer 2: z.add¥('customer™].property (7id™, "27).property (nane”, "Reith Harris™).proeerty('aze’”, 27)

“label":"custoner”, "type”:Mverten” "propert jes”: {"nane”: [{7id "7 470F 571 3-0430-4294-h25h 751 df eeB3 42", "value " "Heith Harris”}1,”
fUTe?ng 4472-423d-8hd3-17ac383c08087, "value: 271111

Statushtiributes:
[“x-ms-status-cade™] : 200
["s-ns-total-resusst-chargs”] : 10.379939939999099

bhee: [{7id

Running Ehlslquery: Add Customer 3: g.add¥(customer’).property ("id’, "37).property ("nane’, 'Donna Carreras’).property(’age’, 32)

esult
N {71d7:78", "lahe | " "custoner”, “type”:"vertex”, "propert ies” : ["nane”: [{"d":"d0bc9890-h278-42d9-alhZ-3a8h 73f 97h36", “value”: "Donna. Carreras”}]
,Taze i [17 |d " 4a78:738-5607- 4FBF -bO¢ | -27c00eF Bhal Twalue”:32 1

Statusftiributes:
["x-me-statuz-cade”] :

200
[7s-ns-total-resusst-charga”] @ 10.379939939999099
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Running this query: fdd Customer 4: g.add¥(custoner’).property(7id”, "47).property("nane’, "Janst Gates’).property(age’, 37)

Result:
T {"name” [{7id7 77780 f 7OF -cdf 9-401e-ab 1 c-cB925chacace”, "value”: "Janet Gates”}],7a

1774, " labe | " customer T, Ttype”  Tvertex”, propet
ge":[{"ld"."agﬂlﬂm? 5812-4h3h-abb4-3e27ed1 243067, "val ue "1 37}

Statushttributes
“y-ms-status- code "] @ 200
["x-ms-tatal-request-charge”] : 10.379993533993339

ies
11}

Running this query: Add Customer 5: g.add¥(’customer’).property (7id”, "57).property(’name’, "Lucy Harrington’).property(’age’, 32)

Result:
17d™ 5", "abe | "1 "custamer ™, Tty artex”, “properties”: {"nane”: [{"id":"ecfcd?8d-3434-4eb-hB15-5578f a30a948", “value":"Lucy Harrington”}
],"age"-[{"ld" “5189h360-Obd0-4470-9386- 7?36113516592 Fyalue” 132111

Statushttributes:
[Tx-ms-status-code™] @ 200
["x-mz-total-request- char’ge "] : 10.375999595353935

Rurning this guery: fdd Customer B: z.add¥('customer’).property("id", "6").property("nane’, "Rosmarie Carroll’).property(’age’, 27)

esult:
L T TR M abe |7 Teustoner ™, "type ™ vertexn”, "aropert jes”: {"name”: [{7id": "886F hed5-c27d-4865-hE06-345F Bf 7eBf d27, "value” :"Rosmarie Carroll”
11, "aze”: [{7id": Ucad58?4 Ttd3-4col- b455 Td4674dTR00L ", "value” 27}]}}

Statushttributes
["x-ms-status- cude T e

200
["i-ms-total-reauest-charee”] : 10.379999992050599
Running th\slquery fidd Product 13 g.add¥( product”).property (7id", "p=7807).property ("nane’, "Mountain-200").properiy('price”, 2318.58)
i

B -?80" “lahe| 7 "product”, “type”: "verten” "propert ies”: {"nane”: [{7id":"Bb83f ¢ 1 h-3e83-48h8-9722-2 1 ebfidahf Bdd”, "value”: "Wount ain-200"}
1, “erice™: [{7i bBBDchh DFSa 484~ 94c4 edhfalThRc4R3”, "value™:2319.99} 111

StatusAttributes:
["x-ms-status-code™] : 200
["x-ms-total-reauest-charze™] : 10.379999999999999

Rurning this suery: fdd Product 2: z.add¥("eroduct J.property (7id", "p-BB7 J.prokerty ("name’, "Mountain Shorts™].eroperty(Terice’, BY.099)

esult:
([{71d7:"Bedefeco-b608-44f a-Jabb-f 30cadlebd157, "value”: "Mountain Shart

17" =867, "labe | " produc e Tvertex”, "properties”: {nane”
s"}],"price":[{"ld" "Eeddgfﬂd 53ad 495a 9832 fBBSBBaW?f?e","value" 69.88} 11

Statushttributes:
“y-ms-status-code”] @ 200
["x-ms-total-request-charge”] : 10.379993539993539

Done. Press any key to exit...

5. PFXUT-v3ay J-FOERTHEREERIBE0IC, [Data Explorer] FJL—FT. [g.V()] & AFBLT. [Execute
Gremlin Query] #7YUv7LTJ357 JIVEEFTLET,

a New Database E New Graph ‘ E New SQL Query j:ﬂ New Stored Procedure | ~ $ Upload === @ Feedback

GREMLIN API O« Gaph

) «©
~ & Adventureworks 2 NewVertex &) Style

- Customers

0% ’

Scale & Settings

¥ Stored Procedures JSON  Graph
¥ User Defined Functions —
Graph
b Trggers Results p /" 2 Orlando Gee
Orlando Gee ~ Properties
Keith Harris id 1
Donna Carreras label customer
name Crlando Gee
Janet Gates OOrIando Gee
age 28
Lucy Harrington
R « Sources
Rosmarie Carroll
No sources found
Meountain-200
. « Targets
Mountain Shorts
\ y, Ne targets found
Do @0 @ 16 N

7Y RAVb
J37138mMENT 6 BD customer INILD Vertex & 2 D product IANILD Vertex ® name FONT
17 [Results] FEIRICRRENET,
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6.

Program J3ADXAYN-ZEHHNESINTVWRERRIC. J37IC Edge ZEMI3EHDI57 VIVETRLE
Dictionary ZIDEFHIAYN-ZEHEEMLET,

private static Dictionary<string, string> addEdges = new Dictionary<string, string>
{
{ "Add Follows 1",
"g.V().has('name’, 'Orlando Gee').addE('follows').to(g.V().has('name’, ‘Keith Harris'))" },
{ "Add Follows 2",
"g.V().has('name’, 'Keith Harris').addE('follows').to(g.V().has('name’, ‘Orlando Gee'))" },
{ "Add Follows 3",
"g.V().has('name’, 'Donna Carreras').addE('follows').to(g.V().has('name’, 'Keith Harris'))" },
{ "Add Follows 4",
"g.V().has('name’, 'Janet Gates').addE('follows").to(g.V().has('name’, 'Rosmarie Carroll'))" },
{ "Add Follows 5",
"g.V().has('name’, 'Lucy Harrington').addE('follows").to(g.V().has('name’, 'Keith Harris")" },
{ "Add Follows 6",
"g.V().has('name’, 'Rosmarie Carroll').addE('follows').to(g.V().has('name’, 'Orlando Gee"))" },
{ "Add Bought 1", "g.V('1').addE('bought’).to(g.V('p-780")).property('rating’, 4)" },
{ "Add Bought 2", "g.V('2").addE('bought’).to(g.V('p-780")).property(‘rating’, 5)" },
{ "Add Bought 3", "g.V('5').addE('bought’).to(g.V('p-780")).property(‘rating’, 4)" },
{ "Add Bought 4", "g.V('2').addE('bought’).to(g.V('p-867")).property(‘rating’, 3)" },
{ "Add Bought 5", "g.V('5').addE('bought’).to(g.V('p-867")).property(‘rating’, 5)" },

UM e 718

11 @O addE() ATYFICKY. follows IANILD Edge #* 6 {EE bought IANILD Vertex H* 5 fEEBMINET,

7371 Vertex 2893757 JIVU%kZa®R LT Dictionary BLDEFHIAYN-Z % [addEdges| #*
gremlinQueries [ZTZYhF378IC, [E1TTE7IU%R AR Dictionary BDT-5% gremlinQueries (ZZY ]
EEMEIAVIDZDI-FEULTOARICEELEY,

// EIT$BYIV%ELRLE Dictionary B DT—-5% gremlinQueries [ZZYh

Dictionary<string, string> gremlinQueries = addEdges;

SRLEI-FERIET B0, [YU1-YaV#EK] B [Debugl (CEREINTWAIEZRERL T, [FARR] WY V%E
JUILTT NI EITLES,

INVE FOVTMPEREIL T ROXyE-IRRREINES, F-HR-FOEEDF-2/VUvILT, IVY-I 7Y
T-3y0OTFN\YIETEILEDHET,

i1 C¥Labs¥Console_GraphApp¥bin¥Debug¥Console_GraphApp.exe - O x

Running this aquery: Add Follows 1: 2.¥().has("nane’, “Orlando Gee’).addE{ follows’) .tolz.¥().has("nane’, "Keith Harris’])
igﬁglﬁifaDDeBBB-dS66-4b4?-8?68-003f54396ba7","|abeI":"fol|ows","type":"edge","inVLabeI":"customer","outVLabel":"customer","inV":"E","outV":"W"}
Statushttributes:
e e emest-charze”] : 15.030000000000001

Running this query: &dd Follows 2: 2.().has("nane’, "Keith Harris’).addE("fol lows’).toleV () has("name’, *Orlando Gee’])
'?E?SJ’tlicddb]Cga-EfUﬁ—4b2f-b35&-3453ﬂ€aac907”,"|abe|":"fU| laws™, "type”:"edze”, “intLabel ": "customer”, ToutYlabe | " Teustomer ™, Tink ™ 1T, Taut ¥ 2]
Statushttributes:

[7x-ms-status-code™] : 200
["x-mz-total-reguest-charge™] : 15.030000000000001
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Statushttributes:
["w-ns-status-code™] : 200
["x-ms-tatal-reauest-charze™] : 15.03000000000000

Statusfttributes:
["w-ns-status-code™] : 200
[“4-ns-total-requsst-charee”] : 15.03000000000000

Statusfttributes:
["x-ns-status-code™] : 200
["#-ms-tatal-reaquest-charge”] : 15.03000000000000

Statusfttributes:
“w-ms-status-code™] : 200

["s-ms-tatal-reaquest-charge”] : 15.03000000000000
Funning this auery: hdd Bought 13 e.¥('1").addE(houeht ") to (e ("p=T80")) proserty ("rat ing’, 4)

“properties” {7 rating”:4}}

Statusfittributes
["x-ms-status- code "] 2 200
["x-ms-tatal-reauest-charge”] : 14.8900000000000002

funning this uery: Add Bought 2: e Y727 ) .addE("haught ") to (g8 (7p-T807) ) cproperty (rating”, §)

esu
id7: Bfﬁfbaf? 1069-41h3-9815-90096240c82a", " 1abe | "t "hought ™, "tvpe™: "adze ™, "in¥Labe | " "praduct ", Taut Yiake |7
“propertiss”t{7rat ing” 5]}

Statushttributes:
["x-ms-status-code™] @ 200
["x-ns-total-request-charge”] : 14.8900000000000002

funning this auery: Add Bought 3: 2. ¥i(°5") . addE("hought ") .to(g.¥ ("p-T807) ) .property ("rating”, 4)

properties”:{"rating”: 411

Statusfttributes:
["x-ms-status-code™] : 200
["#-ns-total-request-charge™] : 14.900000000000002

Running thislquery: bdd Bought 4: 2.¥("2").addEC bought ") talz¥("p-B67" 1) property (Trating’, 31

esu

{7id7:"99c4deba- 4021 -de9a-Gh04-5ch0f 1b0cchT™, “label ™ "hought ™, “type”: "edze™, "in¥Lahe| " "product 7, "out Ylabe |
“propertiss”i{7rat ing” 131}

Statushttributes:
w-ms-status-code™] @ 200
["#-me-total-request-charge™] : 14.900000000000002

Running thlslquery hdd Bought 5: 2.M('B").addE( bouzht ') .tolz.¥ ("p-867" 1) .property ("rating’, &)

t

{"id”:"f7e8%ach-e1al -dafa-G6db-h2688700dhb3", “labe | ”: "houzht ™, “type” : "edze™, “inkLahe | " “product 7, “out YLabe |
properties”:{Trating”:6]]

Statusfttributes:
["x-ms-status-code”] :

on
["w-ns-total-request-charge”] : 14.800000000000002

ne. Press any key to exit...

Result
{"ld" "1403258f 163a-46d8-HalZd-eeTH4e 4872647, “label " "hought ", "type™: “edge”™, "in¥Labe | "product 7, "out YLabe | 7

custoner”, "ind

Result
{"ld" "208D58bc Gele-4eb1-h2ed-957335994hd0™, "l ahe | ™ "haught ™, "tvpe™: "edze™, TinVLlabal " "product ¥, Tout Ylabe | 727

Running Ehislquery: hdd Follows 31 2.M().has("nane’, "Donna Carreras’).addE( follows™).to(g.¥().has( name’, "Keith Harris’))
esult:
{7id™:"d963A359-548a- 492 -hi61 ~dchBAf5RAbI™, “Tahel " Fol lows™, "type™: "edge™, “in¥Labe | “: "custamer”, “out ¥Lake|™

Running this auery: fdd Follows 4: 2.¥().has("name’, "Janet Gates').addE('fallows').tolz.¥().has('name’, ‘Rosmarie Carrall’)]

Result:
{7id":"e2leaf Je-0aZ3-daehi-bbla-Yallhdd2ecfBE™, “lahe | ™ "Fal lows™, "tyne "t "edze™, "in¥Lahe | " "custonar™, "out ¥labe | "™

Bunning this auery: ddd Follows 5: 2.¥().has("name”, "Lucy Harrington™).addE("fallows').tolz M () has("name’, ‘Kaith Harris'))

Result:
17id™:79d954530-2731-4618-LB80-9703A0c28877, “lahe | " "Fal lows™, "type "t "edze™, Tin¥Llahe | " "custonar ™, Tout ¥lake | 7"

Running Ehislquery: fdd Follows B: g.¥().has('nane’, "Rosmarie Carroll’).addE( fallows™).4ole V() has(Tnane’, "Orlando Gee'))
esy |t
17id7:724743d61 -efica-1bE0-28:0-d5 460G 1 480877, "lahe | " "Fal lows™, "type " "adea”, "in¥Lahe | " "custonar”, Tout ¥lakal 77

"custoner”,"inY

"customar”, " ink":

“customer”™, Tind”

custoner™, TinY

customer”,"in "

e T007 et U

L]

LB au WA

customer”, "ink”

customer”™, " ind" 87, Tout ¥ R

BT T

e T80 ot

3

“amT80" "ot h 5

- BET otV

“custoner™, inY

S8BT oty 5"
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3.57FUr-v3y 1-FICKBRSN-H)
ZIT. BIEHmE, CZETOEETEBMUE Vertex & Edge #ERLT, 7FU-vay 1-FHBI37 JIVERST
L%,

1. Program J73ADXAVN-ZEHNESINTVIEATIC, BRI 57 JIV%ERERLR Dictionary BLDERIAY
N-Z#HEBMLET,

private static Dictionary<string, string> simpleQueries = new Dictionary<string, string>
{
{ "Count Vertices", "g.V().count()" },
{ "Count Edges", "g.E().count()" },
{ "Filter", "g.V().hasLabel('customer’).has(‘age’, 1t(30)).values('name’)" },
{ "Grouping", "g.V().group().by(label).by('name’)" },
{ "Enumeration”,  "g.V().has('name',within('Donna Carreras', 'Lucy Harrington', ‘Janet Gates')" +
“.values(‘age')" },
{ "Aggregate", "g.V().has('name’,within('Donna Carreras', 'Lucy Harrington', 'Janet Gates")" +
".values(‘age').mean()" },
%

2. J37IC Vertex #3837 37 JIU%EERLE Dictionary BLDEEIAYIN-Z %L [simpleQueries| %
gremlinQueries [ZTZYhF378IC, [EITTEIIU%ER AR Dictionary B DT-5% gremlinQueries (ZZV ]
EENMEIAVFOEBDOI-FEUTORBICEELET,

// EIT$BYIV%ELRLE Dictionary B DT—-5% gremlinQueries [ZZYh

Dictionary<string, string> gremlinQueries = simpleQueries;

3. RHMULEI-FERIET BT, [YUI-VaVHERR] B [Debug] [CEREINTNRIELERESELT, [BRA] RFVE
JUyILTT NI RITLES,

4. INVE JOVTMEEILT. ROAvE-INRREINZL, F-R-FOEREOF-%TVvILT, VY- 7T
T-23v07 NI ERITZIEDHET,

B C¥labs¥Conscle_GraphApp¥bin¥Debug¥Conscle_GraphApp.exe - O x

Running this query: Count Yertices: g.4().count(}
Result:

Statushttributes:
["x-ms-status-code”] : 200
["-ns-tolal-renuest-charge™ : 3.25

Running this query: Count Edges: 2.E().count(]
H?sult:

Statushttributes:
["w-ms-status-code”] : 200
["x-ms-total-request - charge ‘] : d.7R00000000000002

Running Ehislquery: Filter: g.¥().haslabel ("customer ') .has( agze’, It(30)).values('nane’)
esult:

“Orlando Gee”

“Keith Harris™

“Rosmarie Carroll™

Statushttributes:
["w-ms-status-code”] : 200
["x-mz-total-request- charge ‘] : 5.5B09599955995545

Running this auery: Grouping: 2.%().zroup().by (label) by ("name’)
Result:

o i ﬁ?stomer “:["Orlando Gee”,"Keith Harris”,"Donna Carreras”,”Janet Gates™,"Lucy Harrington”,"Rosmarie Carrall”],"eraduct™: ["Mountain-2007, "Hounta
in Sharts”

Statushtiributes:
“w-mz-status-code”] :

200
[“%-ns-tolal-reauest-charge™] : 5.8000000000000007
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Rurning this auery: Enumeration: z.¥().has('name’,within('Donna Carreras’™, "Lucy Harrinzton’, "Janet Gates')).values(’aze’)

StatusAttributes:
“x-ms-status-code”] :
["x-ms-total-requast- charge A e

Running Ehislquery: hezrezate: g4 () . has("nane’ within('Donna Carreras”™, “Lucy Harrington®, “Janet Gates™)).walues(’aze’).mean()
esult:
33 .6GAEEEABBEAREE A
Statushttributes:
["x-ms-status-code”] : 200
["x-ms-total-request-charge”] : 5.92

Done. Press any key to exit...

5. Program J3ADAVN-ZEHHNEEINTVRERTIC. FSN-YIEEITTE)5T7 JIVU%ERLE Dictionary
BOFMIAYN-ZHEZEMLET,

private static Dictionary<string, string> traversalQueries = new Dictionary<string, string>
{
{ "Traversal 1", "g.V().has('name’,'Orlando Gee').outE('follows").inV().values('name’)" },
{ "Traversal 2", "g.V().has('name','Orlando Gee").out('follows").values('name’)" },
{ "Traversal 3", "g.V().has('name’,'Orlando Gee').in(‘follows').values('name’)" },
{ "Traversal 4", "g.V().has('name’,'Orlando Gee').in(‘follows').in(‘follows').values('name’)" },
{ "Traversal 5", "g.V().has('name','Orlando Gee").as('self').in(‘follows').in(‘'follows")" +
".where(neq('self')).values('name’)" },
{ "Traversal 6", "g.V().has('name’, 'Orlando Gee').out('bought’).values('name’)" },
{ "Traversal 7", "g.V().has('name', 'Orlando Gee").as('self’).out('bought’).in('bought’)" +
".where(neq('self')).values('name’)" },
{ "Traversal 8", "g.V().has('name’, 'Orlando Gee'").as('self').out('bought’).in(‘bought’)" +
".where(neq('self')).out('bought’).dedup().values('name’)" },
Y

6. J3I7TIC Vertex #BMT 337 JIVU%ETLE Dictionary BDEHIAYN-Z$ [traversalQueries| %
gremlinQueries [ZZYN218IC, [RITS27IUAEERLT Dictionary B DT -5% gremlinQueries (ZZY ]
EENMNEIAVFOEBOI-FEUTORBRICEELET,

// EfT$3IIU%ERRELE Dictionary B DT-4% gremlinQueries ICt7vk

Dictionary<string, string> gremlinQueries = traversalQueries;

7. RWRULEI-FERIET B0I1C, [VUI-V3IVER] B [Debugl [CERESNTWRILERERLT, [BHtA] KNIV%E
JUyILTT NI RITLES,

8. INVF JOVIMM'EELT. ROAvE-INKRRINEL, F-R-FOEEOF-2IUYILT, VY- 7T
H-23v07 NI ETEEHFT,

B C¥labs¥Console_GraphApp¥bin¥Debug¥Console_GraphApp.exe — ] x
unning this auery: Traversal 1: V() .has( 'name’, Orlando Gee').outE( follows™).in¥ () .values("nane’)
Result:

“Keith Harrig”
Statushttributes:

[“s-ms-status—code™] = 200
["s-ms-total-request-charge”™] : 11.08
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Funning this cuery:
Result: N
Keith Harris

Statushtiributes:
["x-ms-status-code™] @ 200
["e-ms-total-resuest-charge™] @ 13.54
Funning this guery:
Result:
“Meith Harris™
"Rosmarie Carroll”

Statushttributes:
["x-ms-status-code™] : 200
["x-ms-total-reauest-charze™] @ 13.93
Funning this guery:
Result:
“Orlando Gee”
"Donna Carreras”
“Lucy Harrington”
“Janet Gates”

Statushttributes:
["x-mz-status-code™] :

["x-ms-total-request- charge"] s 24014

esult

"Donna Carreras”
“Lucy Harrington”
“Janet Gates”

Statushttributes:
["x-ms-status-code™] @ 200
[“¢-ms-total-request-charge™]
Funning this guery: Traversal fi: 2.M().has("name’,
Result:

“Wountain-200"

Statushtiributes:
["x-ms-status-code™] : 200
["¢-ms-total-request-charge™] : 13.64
Funning this query: Traversal 7: g () .has("name’,
Result:

“keith Harris”

Lucy Harrington

Statushttributes
["x-ms-status- code "] 200
["x-ms-total-request-charge™] : 24.48
Funning this guery: Traversal 8: g.¥().haz( name’,
"nana

Result:

"Mountain-2007

"Wountain Sharts™

StatusAttributes:
w-ms-status-code™] @ 200

["x-me-total-request- charge"] : 35.02

ne. Press any key to exit...

Trawersal 2: z.8().has( nane’, "Orlando Gee')

Traversal 3: g.¥().has( name’, "Orlando Gee’).in

Trawersal 4: z.8().has( nane’, "Orlando Gee').in

Funning this auery: Traversal 5: g.M().has('name”, "Orlando Gee')

"Orlando Gee').as("self’).out ("hought ") .in

"Orlando Gee').as({"self’}.out {"hought ') .in

cout ol lows’ ) wvalues(nane ')

["follows™) .walues("nane”)

Ufollows™)inC fallows™).values (" nane ")

casllself ) in( fallaws™)in("fol lows ™) wwhere(nea("self ")) values( name )

: 25.240000000000002

"Orlando Gee’).out {"hought ') .values( name’)

["hought ") .wherenea(self ")) .values( name’)

["bought ") .wherelneq("zelf ")) .out ("bought ") .dedup [ .values
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3.6 YY-ADOHIBRFIE

BEEOFIBEICHETERLIEYY-AZFEL THKERENMBRE T B L OTRLTEEN, REOFIETE. MERLEY

V=R TI-T&HIBRLET, 4 DVY-AZ@RIICHIERT 2 ETEXIA UY-R JI-TZHIBRTZIL T, Z0DY

Y= TI-TAROIRTOVY-AEEXEHTHIBRTER T, 46, RIALEHILVMEEE RIEEDTE THICIT>TZE,

1. Azure R=FIWONT AZ1-hN'5 [YY-R TI=-T] £7YUvILT, RRENBZVY-R JI-TOUASBEEER
(HERLIZUY-R TI-T&IUvILET,

2. BBERIERLEVY-Z II-T0TL-FT VY- TI-TOHIBR] 27YvILET,

mi—ly > UI=2 FI—T > self-study-rg
) self-study-rg
-2 IN-TF

[o &% (ctie) ‘ « il EEnoRE O W-RFLJokke DEm S #H
. ~  BIRDTZAY (EE) +U) A 1D
¥ = eli-hol 3
B 7o7éFs b F7o4
6 RN
i PHTZSNE (1AM)
54 (Z=F)
& 59 SHEBNTRCRTTES Y
PV .
=E EETTT ... TRTOEE v | | TATOER v || BL-TeRLY
D498 25—k 1EE EETOROET 0
DOY—Z JZ- il mR Ll
e 7704 & graphdb-01 Azure Cosmos DB account  EHAE
-

3. ROAYE-INKREINET, IIT [VY-R TIN-T2EAHLTKES] CHIBRSZYY-R TI-TEASL
T, [HIBR] INFVETUYILES

() "self-study-rg" %l BRUZFETh? X

EE1 Y2 GI-T "self-study-rg” ZEIRTSE. BT TERRDET . CThBEDTHZ3
Y. TR CENTEE R A- SRS, COUY-2 HIL-TEZOFRCEENZVY -AHFTAT
TRICHEENET.

=2 JIL-TEEADLTIEL:
self-study-rg v

FEEEIEY-A
BlEEnazoUy -2 Fil—Tiolt, 1 Boy-—AHEELET.

=t A A

&7 graphdb-01 Azure Cosmos DB ac~  EAE

7 R4k
BEERICERLEVY-R T -TEHIBTZE, Z0HR(CHZIRTOVY-ADEIFRSN, TTICRI LI TERVWILISEEL
TLEEW,
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FEOQRETSE(LLEXER, YMHIUATOLEYTY, BBREVEEZLSROFEOBRICSELLTIREN,

Azure Cosmos DB M FFaxy+

Azure Cosmos DB DHEEEE AR ZFRABL TWARFIAYRTY, COY A MCIREESNDHR 4 1 APl &TO0J33V7 EFI
(g 3F1-FITILEY Y TIVIE, Azure Cosmos DB #ERALEYYI-Y3ayOREECHIDTLED,

TinkerPop3 Documentation

Gremlin MJ357 T-IR-ADEEET ST JIVEEEMRILTNS TinkerPop3 OYA LT,

Getting started with Azure Cosmos DB: Graph API

Gremlin.Net FZ1/N\-%{#EBLT Azure Cosmos DB Graph APl 7A7UY MI#EHKGL. Vertex & Edge DERK. i
HY, B, BIBROEHOERNLGEIFT JIVEETTS GitHub [CARINEY YT I-RFTY,
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https://docs.microsoft.com/ja-jp/azure/cosmos-db/
http://tinkerpop.apache.org/docs/3.3.0/reference
https://github.com/Azure-Samples/azure-cosmos-db-graph-gremlindotnet-getting-started

