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SQL Server 2016 CTP 3.2 @45 >0O—R

SQL Server MXHRIN\—=3> T3 [SQL Server 2016] (&. HRALEEFDOTI L E21—IRTH
% [CTP 3.2] A%, 2015 € 12 AMSAENTWEY, 2D CTP 3.2 (. RD URL 545D
>O—RIBZENTEFET,

http://www.microsoft.com/ja-jp/evalcenter/evaluate-sql-server-2016

B Microsoft
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wOHEE | STGEEIAY | B2V RETE AT 26

=2l Sk

(® SQL Server 2016 Community Technology Preview 3.2
FEMRY o227 | 1808 < A 0 @

O #7vn-¢
OB B LETT .
D L R IR T AL
® IS0

CAB

Azure

B THIT

CTP (&. Community Technology Preview DB T, KD Beta ik (L Ea1—h) £EU
MEBFFTDOEDTI., CNFETDH/\—=3>0D SQL Server Tld. CTP1, CTP2. CTP3 &WL\S
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CTP 2.4, CTP 3. CTP 3.1, CTP 3.2 OKSIC#» AZ EICEHDHENEDIAFENE CTP i
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SR U CTVWEIM, CTP 3.3 IREDFRFRNMNEZ UIEBES(CE. TOZEESTHUTH TS ZE0,
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+ Management Studio Z5i&4 D> 0— RAJKEIC

SQL Server 2016 H'5(%. Management Studio DOERFFRZEZEMTHI I O—RTETILSCE
HOFEU, CTP RMHEEBERTHNL. CTP (CEFNTLYD Management Studio MEFTARICIR
DFEIN. BREINZEVWZHES(CE. RFRMEEEN TRV F TV I UL THDIZEEHEIDL
F9. &HRD Management Studio (&. RMD URL 54 D>O—RTEEY,

Management Studio D&MD I>0O— R
http://msdn.microsoft.com/ja-jp/library/mt238290.aspx

»

3

* MSDN 31473Y

FEFEY-ILESE TV
FHAY-)

B/ ILBLS Embedded Ba%
.NET %

Office MBI

Office Ya—3a> 55
patterns & practices
P-1{— B&Y T24-TS5ABIFE
Microsoft Azure

Web FF

Windows Bi%

Windows B5-1/(—FI%

FTOZAEF2A B

SQL Server Management Studio
nAI>0-R

SQL Server Management Studio (SSMS) 13, SQL Server O3 ATOIVA—+> MEiEE. BE. R
U, ENBOIVAR—R Y MTATATERLICTEMSIRIETT. SSMS Tl SFSFTRY 50w W-LE, 1
BEOSEAZWANT IT+4-FRESNTED. TNE2@EALT. #5WaAFIL LALOERENEEE
A" SQL Server [CPIVATEET.

ZOW)—2A(F. SQL Server 2005 h'5 SQL Server 2016 FT&EHMR— ML, S(OFMEEEEHATVET. 2
214, SQL Server OBEIO/(—ZavEnEiEEOE(L, B0 F70Y Web A VAb—5—, FLLWY-2
DAFEREICRAE SSMS ATHRRENS F—ARBHRENHDET. ZoUU—-AIF. Azure SQL Database @
EFOIIIFEEOERE. EBLULTHR-FTVET.

X A

SQL Server Management Studio 2@/ (-3¢, BUIYE1-9—(C4 A b=)lan TV akigioll
=2 N-Za tOREFCHIGLTOET.

SQL Server Management Studio JLE1— L

CO|FHIVE1-ON-23>ESIE 13.0.800.111 TT

SSMS Tt a— U-RUd. AFRIERSHOY LR JWItHE UEREINZES . ROT5vrId—Lad
R—bLEFT:

Windows 10, Windows 8. Windows 8.1, Windows 7, Windows Server 2012 (64 Ewh).
Windows Server 2008 R2 (64 Ewh)

SQL Server Management Studio November 2015 JLE1—-%49>0-F93
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1.2 SQL Server 2016 CTP 3.2 TRt NIz hiknEe

SQL Server 2016 CTP 3.2 ([C(&, IFE(CTeK SADFERENMEHEENTVET. INSZFED
DL RDELSCREDFET,

T4REM) £

a1l
T+ 581k

EEHD
FHERE

AJAME

BATFHEEE
(L

BI BeiE
oL d

SQL Server 2016 HhSDX/RFhikEE

- Operational Analytics (OLTP &5 —4~ 3 RdDMIL)
A AEY OLTP EFIR RT A >F v IRDRE

« A > ATEYD OLTP DRI E(L
DS AG—BART A>TV IORDYR— b~ RAYAX 2TB, 647U LTOME
fem_E. WHIT S > ADMFS. TDE MB7/R— k. ALTER OH7R— . BIN2 KIS DR
BlIEFDHYR— MaE

FIRART 127 YO ADKIERIE
NwF E—RDtRemE L. EBEBOT v 15T > (C LD MREM L.
DSRE—LBIR KT A >F WO TDEND B-tree -1 > I ADHR— K,
USRI —LHIRNT A>TV IRXTOEHFHR— N TAILIT=BA>FTvIR
DHR— b, FF—EF—FHHIDBR— . AlwaysOn s]FET)L—T DinAHELD
BlgEtE > AU DB R— MR E

BT —H IRDICLBDT—HIDIYRY (BRRER)

TFLRI BF2IUF A (CLBITLARILD T O

» Always Encrypted ([C kB IES{t

« TDE (BiBMRT—FIES{t) OMEEEm L. 1> XEY OLTP it

« FURSIV F=TIC LD Audit

«R #t& (SQL Server R Services)

+ JSON i&

» Strech Database (X L WF 7—HNR—X)

« Azure J\w 7w URL O4%#EME L

+ PolyBase T Hadoop 72X (HDFS)

- AlwaysOn S AEJ I —J' Db
BEI T T —)LA—/\—DaHN 2h\5 3 [T, OJEmEEEenmt (RILF AL
RTIg) . S>> ROE>Y LFXUAH, TDE OYR— . DTC (P hS>H 033
) OBR—b D—00)L—TRIBETEHATEE (Windows Server 2016 ZFB UL
TWBREE) . Standard T+ > 3> CTEFATRE &

*DROP .. IF EXISTS (AT bHYFEL TLVS725 DROP Z347)
- tempdb OEHT 7 IV /AT« Xz tzy b7y THE(CEIRATEE(C

s NL—RJ35% 1117, 1118, 4199 HBIETA>(C

- 5147 U VS

«OIVU RABRPICLDMEEER. TSEE

+ Reporting Services OXIE#(t
INSA=F— RV DIADARAIIAX. FILWLWISTDHR— K~ (B2 /(- K~
W —wf) . PowerPoint L >4FU>, EIRIO> SO—)LOEE,
Datazen & (B/\AIL LAR— BIIS. FTUWWLIR— bk IR—Tv—) 1RE

- Integration Services D{t
Execute SQL X T R XU hdDY7R— . Azure Feature Pack. Hadoop

(HDFS) oHYR— bk, T—4 JO—-THOIS—BDAIEOYR— N FHIO-0

F> 7L — MERL. AlwaysOn al&JIL—TD SSIS 74074 DB MHR— K,
AutoAdjustBufferSize 00/ 12 &

« Analysis Services D31t
DirectQuery M#r LU \EE /KiE/RMHEEM _E. DBCC OX > ROYR— .,
Tabular Model Scripting Language (TMSL) MDigft,
AMO (Analysis Services Management Objects) MZEE 12 &

+ MDS D1t
4gEDmLE, X1 UFT o Db, BBOMEERIL IRE

SQL Server 2016 Tl&d. M LS LUEFIVUFT 1 8EZRR TS IHENS IREENTWL
DDOHKRERRA > FTY, 45(C. Operational Analytics (OLTP &F—4 9D Dmiz) (&, 5
BDT—HIR—ZADHDHERELLEZIBDTIIRONERRBEFE, IEECASREREERRD
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SEB3EDTT,

TFI1VUFo (CEALTE. A2/ —DOREDBERFREBMRE. ERE2ROTF1IVUT+ B
DEEDEHDODT. CIHEBEHAOBBWEHDENIEECHEX TLDIEF T, SQL Server
2016 (ClE. CFa1UTsZEESEDCENTETIHENHZ IRBEEETNTLBDT., T30\D
EZ—XCEZXBZENTEET,

Tftt. R #& (SQL Server R Servicces) 1. JSON i/, PolyBase. Hadoop Xt/
RIADY A0V T MrOAEMEERER. SQL Server TEA—TALMIERB(CEATWVET,

CDETE. INSOFEEDMEZHIALE T,

+ [HEEm E(CBT S tEEE ~BEEDFKEE(EX Operational Analytics~

SQL Server 2016 O—&EDBEEDF4EE(E [Operational Analytics] T9 . Operational (&

[OLTP] (A>S> S HYO3 3> AU8), Analytics (& [F—492H] EHSX3EDHD
PINSET., HEEET=ES &, [M1AEY OLTPI & IR MNP 41257V OR] OtfL /@&
TY (A>AED OLTP EFIRART A>T VIADEWNWECEDZE LT, OLTP &F—49R%E
M TEBDILSICLIEBEDTY),

Operational Analytics (OLTP& 5 —4D4rDMIL)

SQL Server 2014 F¥TI&
|| axxxEUOLTP B
BEUL—>3 L 7—JIL=FAE

Operational 7—o 00—k
= OLTP (A>51> hSHo>aul) e

Analytics D—20—FR

= St AR, DWH, %Ry FRE SQL Server 2014 F T3

S FIRRT AT VIR
Analysis Services 7 &%= F

&> SQL Server 2016 TIXE55ERH (M) W4k
XD 3NF—>TRETES
1. 1> AFY OLTP + S RI—LHIRART A>T VIR (BRRAATUEE)
2. BEIL—>3FILFT—TIL + IFOSRI—LHIRA ST A>FT VIR
3. BEIL—3FILFT—TIL + IS RI—LIIRNT 4125 VIR

CNZFETD SQL Server Tl&. [Operational 9—20—R] & [Analytics D—o0—R] (C
FMUTE B0/ O0>—#EzFfRAU T, BUDITDIRERSDFELEN (BRFICFIAT

DO LWNECEAINEHDELEN). SQL Server 2016 h'S(F [ AEY OLTPI & [FIX B
T AFTVIR]| WRENOECEZX T ECET, EE5BMITETRILDICRDELRE.

ERC, ENSBSLVDMERENEDDONEIREEL THIZDN, RDITSTTY (Bl 2 B(CTHL
TWEY),
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1BHD7F—4dD GROUP BY
45,000 SQL Server 2014 @
> AEY OLTPIF

40,000 SHZFTICBHS

35,000 SQL Server 2016 @
EN « > XFE OLTPIZ
X 30,000 Sty FIART A7y DRZEAER
M o FTBTET 10fBOMEERE E
a DHRFv (58 <IRD
— 25000 FA R R=REFEBRL
1
T 20000
® 15000 _

’ m FARE
10,000 1{%"\{4:0)?—’97(:3@ LT
GROUP BY &:5t%7 1T
5,000 (FFHB(IASZ(CEEEKR)
0 I P m MBS
— . SAEUOLTP + Btk DT —) (1
\— > JoLTP - o
TAAINSA ATV MART ATy (GEMIEAS T 5EH)
. 57 -
m SQL Server 2014 2,121 42,760 B TER0 S(Pjg|)2l4il2186(‘>3<eon E5-2697 VZ)
m SQL Server 2016 1,984 1,611 198 ZKL—=: FC 8Gbps Flash

* RFIY—UDREROAKREG, EAFFHEZOETELSNTVEIN. TOMREDNDPITIKRIEITDH.
BHAYo0OY D MISHOEEDE &, BEZEHL THDET.
* RFE(E. SQL Server 2016 CTP 3.2 ZFAL TIT>/zDT. RTM MRTE &5 (CHEEN M E T B EJREENHDET.

TR R—ADBEET—TILTE 1.98 Bhh o ETHUIER, 1> AF) OLTP (CFBZE
T 1.6 ¥ (18.8%DMEEm L), =S(CHRAMNY A>FVIREERITDET,. HhIHh 198 =
UPBTUIBTERLSCRD, 10 DR I xERIT D ENTEE U,

CDEDIC, A12AEY OLTP EFIR BT AT v ORZBHFEDETHAINE, TRA >
AEUT OLTP EF—ADMEMIITETDRDICIRADET, EBERA AEUEZZBCETEEHTE
RWEWDIBEICIE FIRART 12FYVIORDHEEMTHET D EVWDSERBEHDET . SQL
Server 2016 MHIRA KT A >FVIRXTIE. SETEEFMDERIEOIEIFTIST I —LHIX
7 ATV OINEFEEEICIRDTED. USRI —LFIR T A >F v O X(TBID B-tree 1
STVIRBEVERTEDLSICIRD =D, PRIMARY KEY #IfINH/R—bhanadLS(CRr>Zb L
TWBDT, BFRENSAZLREMZMRI D ERKFBATERILSCRDELUR. Fe Ny
F E—R GIRKT A>TV OROWEBREEE— ) OMEERLEEEIRLTLDIDT, £D
Analytics D—2o0—R (=991 /%51 (E<RD>TVET,

INSDAAEY OLTP ESIRRT A 27y IRDBERA > MIOWTIE 2 BTHUER
BALTLE T,

SQL Server 2016 Tl& 480 ALY RTERI =)

BiflE. 18D CPU HIEDDATENEAEAEBZ D "AZ— 7" BRICRDFELEA, 077
BMEX TERT—ILUIRRWT —IR-INFIETDH (1F(C 64 I7ZBRD K JIL—TRIR
[CHIELUTWRNWT—IR—INHBH). SQLServer (FA=Z— OAFEETE, K JIL—T&=F
e le&EULTERT—ILUET . FEEFERESN/Z SQL Server MFRF|RREDA R ~ T
3 [PASS Summit 2015 ] OEFEET(E. 480 ALY R3ED CPU %= 100%JJL;ERA LT,
AT=)LLTWBTEMTOhNELZ ITFDBE),
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Hewlett-Packard #t® Superdome T
Xeon E7-2890v2 15177 CPU %= 168
(B5t24007) #EHLIEYS>T
Hyper-Threading+> T 480AL v R%
IARTDALY RH 100% (Cix> THHTF

* PASS Summit 2015 OEFBEF DT EZEENMERZ UICEE

1M8d CPU T 1537 (30 XL R) EWSOERBRODRENEROE I, CDUEXZ— I7
(CHIETEBDDE SQL Server DARETIMNFHTT,

v TFa1VUFTEICEET SikaE

SQL Server 2016 (C(&, TF2 VT ZBALSED T ENTEDHENES RHESNTLFET.
ZDOEREDEF, RDESDTT,

B> —4 Y X% (Dynamic Data Masking)

BT —5 YADE L2y~ B— RESPIYAFUN\-REOCRERE/ WEBHHREIRD
(RlMEICE#) LT, BFRimRZhlTEoHETT GFll(d 3 & TR,

BT —4 YRODFIRAH

DT =5 BEL—Y—(F
colB cols colD T —FEBRCED !ﬁﬁl_ﬂ_
| AAAAA  aaa@AAAAAcojp  2015-01-18 000000000 >
" BBBBB  bbh@bhbbbcom  2015-01-19 000000000 <\
CoCCT  cocBoccoococop 20153-01-20 00:00:00.000 I /
DDDDD  ddd@ddddd.cojp  2015-01-21 00.00.00.000

1

\ \
BT -5 IRIEZHE |

colC N colD & ® HEBRADIR LN

19—
SOOGOGC ax00@e00 com 1900-01-01 00:00:00.000

BEXPOOOGOGC mOO@G00com  1900-01-01 00:00:00.000 @
CCHGOOOOOC X0O@OA0com  1800-01-01 00:00:00.000

33 DDXPOOOGOGC dXOO@IG0M com  1500-01-01 00.00:00000

AR B SeH 2 X A—LP KLR BF—9%
(b BLT, BOEIRY EYRY 1900/1/1( i

colB

RO —(F
NATENZT—%
UhERBTERN

10
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FLANIIL EF21YUF1 (Row Level Security)

TLANIL EF2UT A E ITLANLDT7 ORI HiHZERBTEDHET. I-F-2&(C BRT
DI —=HRIBDIENTEDHEETT FHRE 3ETHRA).

FLAL EFIUF 1
t1 5o Userz 07—
colUserName | colA colB DHESHTES ) yeard
Userl 1 AAA
Userl 2 BBB @
User2 3 CCC Vi &@
User2 4 DDD &7
— User3 5 EEE ||
Userl o5 —% Userl 6 ’d Manager
DHESBTED \

Manager (&
2T —HEBBTED

Always Encrypted [C&kBFF—HDIES{t

Always Encrypted (&, Rv RO =D LZRENDT—FE. T —IR—AANEMETNZDT—F 6.
IARTHESEU TN TE2HEETT BT —F=BStLT. 7TUT—2 3 > 6 EB0N(CFH A
TEET, FHlE 3EZTHA) .

-- Alwavs Encrvpted SRTEROT — % OEESE
SELECT * FROM asTest]

Always Encrypted T
5> —S%EE1{E

100 % -

R T
colB colC
1 {1 0+01B44A66DBFOBS86603561098906BOEFEEA . 0x0112F 0748025405200 46058 1 95E0BS0DDDEAGZLAE4AQ00.
52 u0137A2B5E14A4F1 ESCTA0E51254DA455349..  0v016747G02567 DSF26EAGSGE1 FATBEIS0715ESSEFFOESS22F .

TDE (GEBMRT—IESIt) OMEERmLE. 1> AETDU OLTP ik

TDE (&ZBM7R7—4iES1E) (&, Intel ® AES-NI (AES BES{LDOUIE%Z SRILT DIHDERT
tty b IN\=RTI7 FOESL—F) (CHELT, MM EZRR UKL, Feo 12 AEY
OLTP ZHH LU TWWBIHE(CHE. TDE HMFHIATEDLS(CRADHULE.

TDE ZiREULLZEICLBMEDA —/ (=AY R (BSIEAUBEDA —/N—Awy RIRE) ZAREFEL T
DHIRDI ST TY,

11
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5,000 M Insert ME/TIEM

0:28:48 0:27:19 0:27:14 .
T4 R R—=ITlF
SYFREHNRNLRY D
QEZ2]) ([LRBDT
0:23:02 TDE DA —/{—=Aw R(F7R0)
o 017:07 TDE OA—/\—Aw R(F
o nIh 4.3%
&
b T B
K 0:11:31 mTA l\me

28D > AEY OLTP &[E#R.

— ) = 1002 &ET 5,00054DF—%
Domae % INSERT U /=& S OF(THRA,
o RStV U Al AES_ 128 %FIF

m TR MRIEE
0:00:00 By EoY—/ (-t QESR)
TDE 2L TDE&D TDE 2L TDE&D CPU : 24177 (Xeon E5-2697 v2)
AXEU : 128GB
FA AT R—A - > AEY OLTP (Durable) AKL—=: FC 8Gbps ###:D Flash

* RO FN—DDRERDAKRG, ERFHEZNECTHELESNTOERIN ZOMRZDONDPIIRIRT S26H.
HAYro0OV D MRS DEEDE &, BEZEHLTHDFET,

FARD R=ADBET—ITIWTE SYFHEENRNLRYI(CRDODTULEDDT. TDE =%
ELUTE, REURLS TERBRIBEDSRRWN (A —/N—Av RFHEZE TSRV, 1 AEY OLTP
@ Durable (SCHEMA_AND_DATA) Tl(d. TDE ZHRTEULRVMEEN 8 £ 32 B THIDICH
UT. TDE ZRELZEELTE 8 3 54 B TRT. HhIh 4.3% DA—/\—~\v RTHDIZ &
EHERCEEUL GHE 3 ETHEA).

FORSIV T=TIWZFALUE Audit (A>T 5417 R(CH)SEENH)

SQL Server 2016 Tld. BEDEFHEEZEIMREFCTED [TURII =] teE=FIBL
T. Audit (BEEIEN) ZRIRTEEY., T2oMRIIL T-JILE. BEZRBEOFT—FEIRY®, T
—SBICHITD SCD (FBEBOMNCEILT DT A A>>3>) SFUATEHRETEET, T2RS
L T=JILTIE. ROKS(CBEDT —HEHHEICBIBIDICENTEET,

-- EERIOT —5 GAEOIEELCADT—5) TiEs
SELECT * FROM Products

ESEEEYEF%E“;E—J&SF'OF 2016-01-01 SRS F—TNT
BEDSDHRTDT —Y=SR
W% -

=514 SNV

H#R [ -y
HWwl-F Ead sysstart sysend
| Ri1006 AL 2016-01-01 0000000000000 2016-01-11 04:1832 2304961

1

2 CEit100% BL-7 2016-01-01 0000000000000 2016-01-11 04:18322313230
3 3 oo LE 2016-01-01 0000000000000 8999-12-31 2375859 9999999
4 Fittoow E-F 2016-01-01 0000000000000  B9959-12-31 235550 5995999
5 5 J—b—2AILE 2016-01-01 0000000000000  B995-12-31 235050 5099959

12
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v EOfDFEDHEEE

SQL Server 2016 T(d. R #&Y. ISON 35, Hadoop MIH/RE. 3% < DFkkBENIRMEEIN

TWET, TOEREDIF. ROEESDTT,

® SQL Server R Services (R &)

SQL Server R Services (&. Transact-SQL X7— hX> hZFIH
N/ SATSUZEITIDIENTETDHETT,

-= =um
SEHEC =p_execute_exterral _script RXZU\?"I\
@lanzuage = N'R’ ZEeid
Jscript = Nsuml <= sumlinput 10,1773
ret <- data.frame(suml);’
J@input_data_1 = W SELECT col.ﬂ«, calB FROM maskTestDR. .maskTest1’
Jirput_data_1_rame = N |npuﬂ
Joutput_data 1 _rame = N oret’
WITH RESULT SETS € ( coll int J )

LT. R ROUY

Ex3zenTES

SQL Server tDF—J)L T—5%
RRAOUT NTOMBEF—5E LT

RXOUT
TR TZHER

® JSON it

SQL Server 2016 TIl&. JSON (JavaScript Object Notation) (CX3i& L T. SQL Server
tD>F—-T)L 7—4% ISON X THHLZD. ISON >—47% SQL Server (CEXD
AAEDTEBRLSICRDZELE (FORISON 2 OPENJSON. ISJSON. JSON_
VALUE. JSON_QUERY 72&. JSON F—47ZUE T B 1zsb DL DB ZIRM) .

DECLARE @jsonstr rvarchar(nax) = JSON #s=t
WL Tarel ™ [ DF—4
Tkevl™: "test1”, “kew2”: 999]

],]{:’I«eﬂ " Ttest?”, Tkew2”: TVT1

SELECT * FROM
OPENJSON(®j sonstr, "$.arr1’)

WITH ¢ ”

-- 1SJS0N RE#IT CHECK Hl9%Ese5E
lli:z% T:Jr[’char(?[]), —CREATE TABLE JsonTeSﬂ

-- SN F—REFF—FILICIEN
keyl  heve INSERT INTO JsonTestl VALUES(T, N’ {“kewl”: “test
1 tesﬂ 999 INSERT INTO jsorTest] WALUES(Z, N {"kewl”: "test

2 e 777  FCGLAE SN F—eES T
LSELECT JS0N YALUECcolB, "§.kev1™) 45 key]
 JSON VALLE (colB, "$okey2’) AS kev2
FROM jsonTest]

100% ~
: ; JSON_VALUE M#(T
553 [ = S e I JSON F—4%2OTY

2 test? 777

ISJSON BI#T JSON 7—4

3 { coll int PRIMARY K
e OPENJSON EIBT ) vcolB rvarchar(max) CONSTRAINT chlkJSON CHECK € 1SJ50N(colB) > 0 )
JSON F—4%HUg
=R [y Avb-3

ESNEFIVY

17, Tkew2”: 999170
27, Tkew?” TTTY)

JSON F—45%
F—JILICIBHA

® Strech Database ~7JTZRABEDENT—FEISD RA~

Strech Database (&.7—2JJL —4%72 =" R (Microsoft Azure S
FICEHBEIT DO ENTEDHEETT,

13
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43 Streach Database.sql - WIN10.strechTestDB (WIN10¥matumoto (142)) - Microsoft SOL Server Management Studic (%)
FrAWF) |WEE) RBRM JOSIINP) FAD) Y-LM  MUEIW)  ALT(H)

Pl S o DL ELWITIN o | 4 5 _-‘\ 9-c -S| b =
8 1| [swechreston [ 1 =00 » 7070 B v 55 530 5 4 @gE = 2| :
ATTIR 152T0-5- = I X J Streach Database.s... 10¥matumoto (142)) x_
BE- He TES e

: - B D
= B s e s Wi CREMTE DATABASE of rechTest B

T PR &0
® 3 YAFL F-9R-3 S Lo

b
)

B 75 RF Tk USE ‘st rechTest D5
1 DWicenfiguration CREATE TAELE st rechTest]
| )l DWDiagnestics ( col® int
(3 DWQueue .colB int )
1 Morthwind) ol
| ReportServer - = 7O
| ReportServerTempDB INSERT | A754¥icgam
e VALLES AT B0
77 FHLLF-FR-N)... p—
D77 s E=X -
® [ &3 FogR- 1 FOEEE..
e F-FR-REATTMES) ,
mCa WS Fam s ERS) v
- Ecuia SN
j ;‘j RY-(0) N K927y FB)..
A ARy rtvhe ELR '
05 EE powershell DEEH(H) FM)-
F-5R-20) Stretch VB - o x
=
I L] F-FR-2D Stretch DEFHE - [m] X
B I Azure QBCED B4R
F-IN-ABBIEROFH SQL Server @ Stretch MEMIE

=M @ AT
FIN-ZEREROER

i ZOUF-FEELT, Stretch F30) SQL Server F-9A-ZEHHIL, 73
FIEEEFLET.

SQL Server Microsoft Azure #4212

F-IR-ZF-TLOER

Sre OF matumotak@outlookcom ¢ LTH A VLTINS, 1-T-0FE
E DEEERTISLIOEE: —
SQU Server OEE SR BET. Microsoft Azure 729 7y 2ot S0 Server DREORE BRIV TV ORR:
NIV BECT. .
Aaure DEEDER Azure MSDN (25960c£2- 0840201 v
Aaure OEEOER
== Azure U-T3VDER North Central US ~
Azure SQL Server HERLES
@ LU Server OFERL
O EFD Server DER
BRI B (RN ESUILET.
O #Efszof-sERRLEV. @
Aaure OBLEDBIERTBL FRATEDISILE T,
RN

<F3(P) Fevel

Azure J\w2 7w URL D¥sEm Lt (J'O0v% BLOB i)

SQL Server Tld. /\w2 77w I% Microsoft Azure @ BLOB XA L —= F(CELET
DHEBEN SQL Server 2012 @ SP1 CU2 WSHIHATBCEANTEEHLEN. CNEFE
BLOB XA L —HD [AR—2 BLOB] ([CT7AILZBIML TWLVELIZ. SQL Server
2016 M5(E R EBRIAR—S BLOB] (CH&#NT 5 (CNX T. [J'O0v 4 BLOBJ
(CH&HN 9 DAENBMENE L.

HhEn ovs DIEEFOE— LT SECRET (ZBEW{iF
= CREATE CREDENTIAL [https://matustoraze, blob.core.windows. net/cont ]
WITH IDENTITY "Shared fccess Sizrature’

LSECRET="=v=2014-02-148sr=chs i g=KdUt NIpdaT#2FOHs 1 zahdF 1 cPcf rzwipy| Microsoft Azure £
7Oy BLOB

Ny o7y S

00% -

<37 CBACKUP DATABASE Northwindd
TOURL = nttps:

https: //matustoraze.blob.core windows, net/cont 1/North 1.bak
,URL = bii@s:{{mai storase. blob,core windows, net/cont 1/Morth 2 bal”

|.".'ITH COMPRESS] ON, STATS

00% -

ta Avb—3
10—t FnEInE L.
20 M- BINE L.
3 A= MEBEINE L,
41 M- HnBEnE LI,

51 M- EBEEhE LI,

JOw4 BLOB Tl&
ANSAT Ny OPYT(CHE
5T D & TR LAY AETRE
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® PolyBase T Hadoop 72X (HDFS)

PolyBase (&. Hadoop 77 )L A5/ (HDFS: Hadoop File System) E£(C&HD
F—4%. SQL Server "S5V TEZDHEETT (CDHEEE(X. 7t4 SQL Server
Parallel Data Warehouse : PDW TigtEenTu\iz#aeTc9I N SQL Server 2016
5. BE®D SQL Server THEHATEDRDICIRADFELRE),

PolyBase ZFIFA 91X, Microsoft Azure £® Hadoop B—EXT#H3 [Microsoft
Azure HDInsight| >, Hortonworks D143 2 [HDP : Hortonworks Data
Platform ]. Cloudera D129 2% [CDH : Cloudera's Distribution including
Apache Hadoop] tDF—4(Z3 LT, SQL Server 57O ATEBRLD(CRADE
9, FJ=. PolyBase Tl&. Microsoft Azure £d [BLOB AL —2] (701X TD
CEBTEFET,

“i'c‘ PolyBaseTAl-_02_hortonworks_2_Cent.sql - WIN10.testdb1 (WIN10¥matu_tak (53)) - Microsoft SQL Server Management Studio (EEE)
IR E\EE SRV IV FOYTINP) TS0 Y-Lm YW ALTFH)
P - S | A ELTIN Rt 8 e - - S-S e e =31
i g | testabt S| 1 =m0 b oD B o B0 5 | FT Tua gE | = 2= al .
*FUTIb T02T0-5- MR PolyBaseT Al 02_ho...10¥matu_tak (53)) X PolyBase %FIfI LT
EE- 33 s TS Hadoop (HDFS) t
g EXEC sp_configure "hadoop comnectivity’, 7; DIFAIET IR
= [ WIN1O (SQL Server 12.0.700 - WIN10¥matu_a = g
B 0a F-58-2 RECONF 10LRE LTUOBRET
3 ¥ATLT-98-2
0 PR AP T EEEATE DATABASE testdbl
| DWcConfiguraticn USF testdbl
|| DWhiagnostics
U DWWQueue CREATE EXTERMAL DATA SOURCE hde1
[Jl Northwind) WITH € TYPE = HADOOP,
[Jl RepertServer LOCATION ="hdfs://192.168.1.36:80207 }
| ReportServerTempDB
= [ testdbl CREATE EXTERMAL FILE FORMAT 1
L3 T-9R-2 51750 WITH ¢ FORMAT_TYPE = DELIMITEDTEXT,
E 377 FORMAT_OPTIONS ( FIELD TERMIMATOR ="’
0 ¥A7h 7T JUSE_TYPE_DEFALLT = TRUEY )
[ FileTables
gy CREATE EXTERMAL TABLE test]
= 17 dbo.test] ( a int,
aa ¥ b int ) . :
B WITH ( LOCATION="/irput /test]”,
o e DATA SOURCE = heb],
e FILE FORMAT = £1 )
Ca &5t
et
o Ca AEYY-2 SELECT * FROM testl
g@T9v-2 100% -
1 hdpl . . =
- 2 e H&t [oaey
B f a_|b
® L 2ok 11
3 Fodzzvy
[ Service Broker 2 2 222
03 AbL-3

v BlifFtieEDE1{bE

SQL Server 2016 TlZ. BIFHEEDEIEBEED TLEFA. TDEREDE. ROEHSD T,

® DROP .. IF EXISTS (A7 10 MMFEL TULDIHFEIC DROP ZXE4T)

ZNETOD SQL Server TIF. AT U bZHIKTIHECIE ROKXSICATZT
I hOFREFIYVIZRITOIBENGDELU.

— BUA Ty bOEFEHET S LHIBR (SOL Server 2014 LIRTDIGE)
IF  EXISTS (SELECT * FROM sys.objects WHERE object id = OBJECT ID(N obj1'))
DROP TABLE obj1
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SQL Server 2016 H'5(d. [DROP .. IF EXISTS| h@fiten/zC & T, Loz,

RDEKD(CERBTDENTEET,

— BUFTOY MOEET S 5HIBR (SOL Server 2016 DIHFE)
DROP TABLE IF EXISTS obj1

A A M=)V ICEEDRED ATHEIC

SQL Server 2016 Tld. INFTD/N—=Z3>TE>AZRAR—ILEICITOTLZELDRR
BE RN TS0574XMERE) 7o AAB—IUECITRDLDICRDFE LR,

5 SOL Server 2016 CTP3.2 2y M Py T - O X
F-IN-0&ERK A SR N—ILBSIC
: HB—EX 7HD T
F-EA FAVYNREEFDEREETLET. [RU1—ARFHIRY]
EfZf5TERRSCROR
Jo8Tr $- F-EATNOVE BLIEE
S{EYASE o .
SO0 S # S0L Server ¥-LRAICH4 T AV FEERTIILEEEOLETM
Microsoft Update #-¥2 FAUIE 1XAD..  AS-+TyTDES
SHEOEHTOI5A SOL Server I-STv b NT Service¥SQLSERVERAGENT FE X
b Py T TRAILDA YA SOL Server F-FK-7 T4 NT Service¥MSSQLSERVER B& ¥
LA - SQL Server Analysis Services NT Service¥MSSQLServerOL... BE ™
Py O-J S0OL Server Reporting Services NT Service¥ReportServer BE o
BEDER SOL Server Integration Services 13.0 NT Service¥MsDtsServer130 B& R
e, SQL Server PolyBase Engine NT AUTHORITY¥NETWORK S... ZE hd
(UATVADER SQL Server PDI‘;Basz? Data Movement | NT AUTHORITY¥NETWORK S... BE b
B e SQOL Server 25—t /Ty F NT Service¥MSSQLLaunchpad =E)
Analysis Services DM SR STomEE
ET?‘”Q;;”;S”JM' [ @50 sever7-55-2 Ty59 9-Eacrva-1 17492 s7EREIIREEAETIQ
olyBase DEERL — = — ey Iy S T 7t
o LOFEMNFTEENDL, T-F N-UARECERENEGY., A VATV TP ALOMBALSE Y
Laals 9. Bl Sn I UT U UH A SNTNEN TV UL TrIEX NI BIIN., EES
1A ORERT IRABEEEABYZT. BEIOWTR. I55E Yy LTSRN,

AT b LM i HR

tempdb DERT 7 AV /DR AZXEA X B—)LEICHRETET DL TR

5 sOL Server 2016 CTP31 1y b Fu - O k4

T=9R-2 IVIVOERK

T-HA-A IVIYDZA a7 -F. BBE. 7-9 F1L7bU. B&U TempDB OREEEELET.

Jos7k %~ --0iER -5 Fl IR

S{EVAZE - ) tempdb @
Sa-1E -l TempDB 7—% J74ll: tempdb.mdf, tempdb_mssql_#.ndf mdf DT 71ILE
Microsoft Update T4l mE (L 2 =

SEDEHFT0I50 = B
gB A e B B SESIADEE (MB): -15
Ty FyT TPAOA YA ‘ (

AVAR=I -0

aEE (ve@: ¥ 5] aEmEosst (ve): (128

trybFyF 0= S b (V) (v P rogram Files¥Microsoft SOL Server¥MSSQL13.MSSOLSER BIA)..
mEQER | &I7 L0
), (BT HRE
A VAT IADEER
- /(-DREEL
F-FR-A T OHERE
Ana'yifs SENins i=tos TempDB 07 774ll:  templog.df T t;%l;:ég?x\
Reporting Services DIEAL 18840 7 (VB (S g = VBRI &
PolyBase D#ERL
wE=ERL-)L BEILEE (MB)(G): 62
AVA-LOERRET 04 F1LIRIL: C:¥Program Files¥Microsoft SOL Server$\SSQL12.MSSOLSERY
A A= ILDETR
< ®3(B) M) > el AT
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tempdb DOMEECEIET D PL—RT S 1117 & 1118 HBIETA>IC
ATTAIAT—DEVEICEHET D ML—RXTS5D 4199 HBIETA>(C

Active Directory M)\ DJ— KRB/ AR =F ATIEE(C

SA47 VI VUHET (Live Query Statistics)

S0 DT USRS E BERTHRO SQL RT7— MAS MDOEITTIS> D55, EDED
DEETLUTNDDONZHREB TTDIHAETT,

42 SOLOueryZsql - WIN10.acTestDB (WIN10¥matumato (65)) TFTLTLET - - Microsoft SOL Senver Management Studic (E2®) - o x
IrME BN EFW JIVNQ JOVIIHE) FGU@ Y-MD HAFOW) AMIH)

Pl G o .lmu~9:utwuud-"‘ DB -o-J00 s e o -

= ’ a2 '.] - 0| g .

ol SCLCueryZsql - W..[65)) RIFLTLIEF."

TR0 b FYAD v

5
®E- 33w TS
gmmo (SQL Server 12.0.800 - WIN 10¥ma & SELECT colC,

(x)
FROM testl IH‘\EF‘ JOIN test?

C Fr=3
3 75 ON test].colB = test2.colB
B (3 YATAF-FA= CROP BY colb:
% (@ F-Fr-A A Tvauk e S47 oIU
5 (1) asTestDR B Wi
5 £3 F-FR-2 5754 0%
3 Ca 7-Th O s [ at—y 17 347 brvsat
@ 3 Ea- TIU 1z D1V Ak (NoF T0H): 1coe
® Ca HEYI-2 59% |SELECT celC, COUNT(*) FROM testl INNER JOIN test2 ON testl.colB = test2.colS GRG
@[3 WL TRELTUSAUT201 (BEW 99.1 <Name of Missing In|
& 3 J0FsE7 =% =]
3 [ Service Beoker = 5o )-v':

Hash Mazch
wial iu;qngnn:

Bitsap Paralielis=
Nw Cxtlul iDistribute Screams)
-5

5 3 A
5 [0 E5alVFy

# | ) DWCenfiguration Utl IT
| ) OWDwgrestees
2 [ OWQueus a‘t
2 |J Northwind) Parallslisn
o || ReporSarver * * (Papartivion Straams)
% )l ReportServerTempDE 16,5718
o] Ejﬁ:l',lu'—l. F o — s S
ol I Sl i Sl igggf
B @ LAVr=say
5 (3 AwaysOn BRHE o =
< - > U IIVERALTLES ... 9% WINIO(120CTP3.T)  WINI¥matumoto (65)  azlestDE 000202 OFF

e UIVU XBMF7 (Query Store) THHEER. 'S VEE

OITY ART7E. DIVDORFTERE (R1T7TS5>%28D) ZRFIDENTEZHEE
TY., HEECRIBENEEIBE(IC, BECIRDIRD T, EDVWoEEITTISOTEITSINT
WD MR T B ENTEET,

U ko UY -2 Jua-T- [Q5testDB] - Microsoft SOL Server Management Studio (EEE) — [m]
J7WE |/EE HFRM JOVIZNE) FIIAD Y@ MUEOMW) ALTH) BLITUEH L
. . - e == FACOITVICHULT
ER R FLWITUM [y o v 1 e EE =R =N T LB A
Dl G @2 WEbBBIS aB|9-C LD BTSSP NG BHAC R
23 17 | [astestDs | ¥ =70 » FIOD B 35 = 5737|558 %ﬂ?n@qzﬁzliﬁﬁﬁﬁ’&
ATSTOb THAT0-5- TSI THERTES
BE- 33 e TES
= [ WIN1O (SOL Server 12.0.000 - WIN10¥maturnc =
507583 AUl | REEE ) g ax - JIVEDTUOEE =N ER
B2 YAFLF-9R-A 3 - \/
H 03 F-9R-2 APy T3y -
O T DTUDBHETHMOD °
- 2000000 k=
|3 DWDiagnostics RUIBCERENS 3
[ DWQueue
| J maskTestDB = 15000007 X
u Northwind) Iﬁ;!.' 300000 T31D
= [J OStestDB i 1000000 z ms
1 [ F-9R-2HTT5h i W ms
0 77 n
» 500000
0 - 260000
= AR PY
m %=k oL
m 3 Fososug S SRR 1150120012410 12:20 12:20 12:40
L3 7TURRF ) J1Yid -
& EFLESTY ] B
] 20Uy -AERE T3y 8 RERIERAL] 13 Fsvmmsl | 15 75 B}
F y-AEEsTaITU0 e WO 1: DIV - YT T85) : 100%
il 2ELLIIY _JJ SELECT * FROM QStest WHERE col3 = @pl
[ [ Service Broker TRLTNS Ty (¥ 79.6072) : CREATE NONCLUSTERED INDEX [<Name of Missing Index, ..
3 Akb-3
SR AL = (5]
3 ot e e O BECEGTENEOTUO
IEI#REPD“SEWE”E’“PDE S TAb: 100 % FTT S =MECHERTED
0@ a2l
Ca #-/- A7t

Fe. BUOTUICHUT, BEDOERITT SN HIHE(CF. ROKXD (CRHEICREA
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BIENTE MDOESSZHASEZVDNZEE (T —IN-—XEBE(CLDITS>
BIE) 92 EEHEICTEXY,

JIY 9 0TS [QStestDB] ELELET X [EURPETN —¥— [QStestDB]

TP

75 9 EEslENEN
OLU 1: DIV 2R T FiEFh : 1002

SELECT * FROM QStest WHERE col2 = @pl

= i %
el

EE50FRTIS>%E
FIASEZLDN

FcEs JSEE)

IBRILEMBEICTED

Nested Loops Index Seek (NonClustered)
(Inner Joinm) [0Stest]. [idx col3]
JAR: 0% S50 %

F—l8 (Clustared)
[QStest] . [PK__QStest_ 357D0DIETOIBE.
JAk: 50 %

2TV 9 (SHLTTSY 9E@EILETA?

3187 {0)]

T35 145 [

ATV 1: DIV T2k (JivFFERT) : 1o00%
SELECT * FROM QStest WHERE col3d = @pl

TRLTLE 2T 20 ($% 79.6072) : CREATE
= k&
SELECT Clustersd Index Scan (Clustered)
JAL: 0 %

[QStest].[PK_ QStest_ 357D0D3E7O0LEF.
JAL: 100 %

3 75vniesl | 33 FovmmLal |

NOWCLUSTERED RAUOTUICHLT
FITOTHEHSGDIHEIC(E
%\ TNENELFTRIEABND |

AlwaysOn BIRMDIL—2 DiksE

SQL Server 2016 Tl&. AlwaysOn alAMI)L—TE@fbanNE Lz, BE T T —I/LA
—)\—ZBRTETIEHN 2 15 3 (T8I, OJEmXMsEDELE (RILF ALw R
TAIE), 5> ROE> LTUA. TDE (EBMRT—FES{E) OB /R— k. DTC (5
B> Ho>3>) OUYR—~ D—00)L—-TRIETHAREE (Windows Server
2016 Z=FHT3HBE). Standard IT7+ >3 >DHR— hMREMREETNE U,
ERR(C, BHIRIBE T, OJEmXOHEEZIRIIL CHIEEC D RDKXDIERZHER T D
ZERNTEFELUE,

* N FR—DDERDARIG, FAFHEZNETRLESNTOE TN ZOMRZNONDT KRBT B8,

BAR OOV T MRESHDEEDE &, BEZBHRLTHDET,

Ffz. BEEEE CTP 3.1 TIT 2 IEDTH D28, RTM IRTIEES(CHREN ™ I BaIaEMN S D E .

SQL Server 2014 vs. SQL Server 2016 CTP3
600,000,000 SQL Server 2016 TOOJ 1000
(& 450MB/sec E< TS
90.0
., 500,000,000 00
g = .
& n FAMAE
5 70.0 1,0005 407 —FIR—D
% 400,000,000 ; £ Index BABEIFDEITIF R,
= 00 = | TF 1462 ERE
2 300,000,000 500 2 ES(bEA DICRE
- -4
] w00 8 n FZ MR
2 200,000,000 ) § jS’(?U{B“
= SQL Server 2014 TOOYER% 30.0 CPU : Core i7-3770K 4177
© (& 300MB/sec 55 XEY : 32GB
< 100,000,000 200 A KL—=: Crucial M550 1TB
o 100 Fw hD—2%7 : 10GbE
LU H4a
0 00 CPU : Core i7-2600K 4177
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 SEL : 32GB
2014 Send Bytes 2016Send Bytes  —— 2014 CPU 2016 CPU ? '\l'igygcr;lgigl)gﬁm 178
Y ND—27

SQL Server 2014 TI(X 300MB/sec DO #rix X E — R (Bytes send to
Transport/sec) ThHdEZS%. SQL Server 2016 Tld 450MB/sec i< HTLVB

ZEiERITDIENTEFT UL FFHlllE 5 R (SRS .
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Reporting Services (SSRS) DXigs&{t

SQL Server 2016 Tl&. Reporting Services B ARMEICHEIEESNFEUIE, /(S A—-5F—
MY DZDARIIAXY, FTLWISTDHR—K (2= b U= v),
FLWLWLR— K EJLF—. PowerPoint L>4U > EIRITJ> SO—)LDOZEE (ActiveX
> bO—ILAAARE(Z). Datazen S (B/\AJL LR— b3S, FTLLWLAR— K~ xR
—Zv—) REMEEENFH LU,

Untitled - Microsoft SQL Server Report Builder

Home

= o= = =
a HAE #O@E B HEH AL\ ]
Report Table Matrix List Chart Gauge Map Data Sparkline Indicator Text Image Line Rectangle Subreport Header Footer

Parts |7 T CoEr 5 NSA—5— Ry 2%
Parts Data Regions Data Visualizations HAIIAZATEBLSICHo I

[
Il

Header & Footer

BET
[ Built-in Fields ~ =

- Delete
= [= Parameters =T i
B p1 Parameter Properties
2 A% BE%
% 53 =~ Insert Column to the Left
Bop4 a Insert Column to the Right
[J Images

Insert Row Above

= N ——— EIERBRIC
75 Dain s NS~ ERETRE

Insert Row Bel
13 DataSourcel nsert Row Below

=0} l_]ftasets Click to add title ﬁ'tiﬁﬂﬂbrzb Delete Column
= [ Dataset1 — 7']%151]“&;7:’:0 e Delete Row
= #FE-F A0 NEZEER]RE

ZEA [~ % Add Parameter...
= BIaE - I I A EETI B
B FERE oo
= #E _
==l E51 - 80
= ERE ~
= ESE "
= mant ’ 60
=] B
= BREE -
= T ) m
=] BT ™

Datazen & TlE. ROELDRERIDERWLR— NEEE(CERTEDLDICRD.
MDEINAI LiR—b (RX—ETAEIT LY MaRREBITOLAR— ) (CHER
HUELE GEHICDVWTIE. BIaEEBEZEKIDFECTT).

Wl = 2 SQL Server Mobile Report Publisher 7 — O X
@ E=|= "_-_’éé} D H 5 Grid Rows 10 Grid Columns
2 i v v
ot T | comes | o New Mobile Report I I
g - - - B Ao ea——— ——
TimeChart  CategoryChart  Totals Cnart ¥1 5 0 5 4 3.2% y. ¥31,490,208
.2% oo
29’821’530 ) ¥31,490,208 /
- » — 4 o o
:II[II.III i | — a=E
Comparson _Comparison  Comparison
Time Chart Category Chart Totals Chart. 2!453!800
L 10,953
" o MR T
L 4 -—— 4,949,750 °
: - WA 10,345
. . = 4,340,500
Waterfall Chart Pie Chart Funnel Chart - -
3,800 @ e
2,862,200 L5 i
¥4,949,750
2,272,300
=l Bulet Graph 1
3,522,800 ;
Maps . vl -
3'556'380 ¥31,490,208
- .
(= # e L
-~ I - Bullet Graph 2 Visual Properties
Gradient Heat Range Stop BuBble Map Title: Drill-Through Target: Delta Label:
Map Heat Map
P Bullet Graph 2 Drill-through Target.. ValueAndPercentageFromTar ~
DataGrids $25,575 Sub-Title: Value Direction: Range Stops:
= T - HigherValuesAreBetter - Set Ranges...
[ime | Accent: Number Format:
oI off [ | DefaultCurrency -
Si Indicator N
Datatrd Datara  ChertDataGrid
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e Integration Services (SSIS) M3&{t

Integration Services Tld. Execute SQL # XU T®D R AP VUT hDHR— Mo,
Azure Feature Pack Digf#t (Azure BLOB,/Azure HDInsight ZiR{Fu]gEIRS X)),
Hadoop (HDFS) DH7R— b 1 >/R— ~/TOZXR— K J«4H—RTD Azure BLOB
DYR—b. =4 JO-TOIZ—FDI&DY/R— K, HH7O0-07>TL—b
R . AlwaysOn AT I —TF Tod SSIS h50O4 DB dHR— k.
AutoAdjustBufferSize 00/ 7« TD/\v IJ7 B XDEEETE. OData v4./
Excel 2013 —4Y—XDY7R— . UL Custom Logging Level. /\w o —=iE
DEREBREMRHEEINFE L.

® Analysis Services (SSAS) Di{E

Analysis Services Tld. DirectQuery D#rULUV\ER>KIE/QMREM L. DBCC IX>
RaH7R— . AMO (Analysis Services Management Objects) MZEE. Tabular Model
Scripting Language (TMSL) REMREETNE L.

® MDS (RRH— F—4 Y—EX) Dikit

MDS T, MREDBE L, tFa1UF v Dsgfb. KEDHEERL (FS>Y 02320
AFFUR, BREUL -2 322V Excel 7RADTOEZRR JL—)LEERR
E. ZHOrEER(L) REMRIEINF U,

LIETIE. CNSOF#EEICDVWT. XFTv T I+ AT TERS 3V MNasgi TR LT
WBDT., B BTABERICHURHSCOBBERRMMED CLERITNIEEBWET,
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STEP 2. Operational Analytics
OLTP &F—S DML

T STEP T(d. SQL Server 2016 O—&HBDBEEDFHLEETHD [ AEY
OLTP &R A4>2FVIORDEE] (CXD OLTP &F—ADOMILICD
WTC. MEZFHIBUET,

C®D STEP TlE. RO EZFEBULFET,
v Operational Analytics (OLTP &5 —4 3 4MDMIL)
v ADAEU OLTP ORENREL (-5 TERIARIEEL)

v BIRART A7V HORORENRIREL (OLTP TEFARIEED)
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SQL Server 2016 CTP 3.2 H&EZ No.1 #FieEI 1> X~

Operational Analytics D#IE ~OLTP &5 —9DRDMII~

SQL Server 2016 O—&EDBEED#4EE(E [Operational Analytics] T9 . Operational (&

[OLTP] (A>3 > bS>2HYO3 3> AU8), Analytics (& =42 SHSX3EDHD
PINSET., HEEETES &, [M1AEY OLTPI & IR NP 41257V OR] OtEfL /@&
TY (A>AEY OLTP EFIRA KN A>T VIRDEWNWECEDZLUT, OLTP &F—9 3%
ML CTEBDLDICLIEBDTT),

Operational Analytics (OLTP&F—A D RDMIIL)

SQL Server 2014 FTIE
1> XAEY OLTP ¥

Operational D—20—R
[ <7 @BEUL—S 33l F—TILERR

= OLTP (A>S4> hS2HUZ 3 R) ipE

Analytics 9—20—R i )
= >t /IR, DWH, &Ry F73 e fldiﬂf' TR R A U e
- =R Analysis Services 72 &% FIF8

m SQL Server 2016 TlEE5ERR (M) WhE
RD 3N\H—>2TRETED
1. 1> AFY OLTP + USRI —LHIR LT A>T VIR (ZBRIRA O ATUEE)
2. BEUL—23FIL T=TIL + IEUSAI—LIIR ST 4125w IR
3. EEUL—>3HILT—TIL + 9SRI—LIIRA T 41>FTvIX

CNFETD SQL Server Tl&. [Operational 9—20—K] & [Analytics 9—20—R] (C
MUTE B0/ 02— t#EZzFfRALU T, EUDTDIRERGDFELENS (BRICFIAT
DORELNETBHBDFELREN). SQL Server 2016 H'S(E T4 AED OLTP] & [FIR
P ASTYVIR] IREBNIMECZRITECET, EE5EMITERRDCRDFE L. AN
([ClE. RD 3 DDINF—2TERIBDCENTEET,

1. 12XFY OLTP + ISRI—LARRT A12FYVIR (REIBA D AEURE)
2. BEVUL—>3FI T=TI + ISRI—IIRRT 12FTYVIRX
3. BEUL—>3FI) T—TI + ISRI—HART 1>FYVIRX

SQL Server 2014 FTHO-A>AFEY OLTP (. OLTP @EIFTDOA > AEY UL—S3F) 5—45
N—=R I>Z>. JIRKNT A>T VIRE T—I3H/ &t RO DS AIBRET—FIR—IAD
SQL Server RixR& U T4 (CIREENTEE LA, SQL Server 2016 5. 1> AXED
OLTP &R BT A>TV IRMNMEL T, TNETNORVLWEZEDZLT (OLTP (CEFT—F5
HICEHLSIRDT). BERA > AEUT Operational Analytics #%E18 (OLTP &F—9 D%
i) TEBDLDICKRDFELE,

e, INFETEZEHFMODBEHEUTRESNTWEZTIFISRAI—EIARNT 15TV IR
SQL Server 2016 MSI(EEFHOIEEICRA>ECET, BEDOUL—>3F)L T=TILIC. BH(TF)
ART7 A>T YVORZEBIMTEDLDCRDFELUZ, TNICKD T, MERINSD B-tree >
FYORZBMITDDERULDIBREET, FIA KT A12FTYVIRZEBIMTETDLIICIRDT.
nzEEMINE. Analytics D—o0—R (—5&5t/ DHOIY) OMgEZKEBICELEETES
CENTEZEYI (Operational Analytics M3xE3R) .

F/z. SQL Server 2016 Tld. FIR K7 A>T v IORZOHEOOMERLE (J\vF E— RODE
b, Fwaso> ., BFtEsEDmE L. /XS LIL Insert 12E) BRIRLTLBDT., BED SQL
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Server THEREICEBZIBA TS EVWDHIICIF, FOHUTHTIEULERETT,

+ AAEU OLTP DORENRE(L ~Analytics D—o0— RICEWB~

1> XAFEY OLTP (&. SQL Server 2014 S ENIZEDTI M. SQL Server 2014 D &S
(CE (BRYIDIN—=23>THoZEEHD) HIRBENIIEECZIHDFLE. SQL Server
2016 M5(E. ZOVDZHIRSBIENAE KEDIAVONT, A > AXEY OLTP MREEN (CHELLE
LTz, —BDELE BIRUIERDICOTRI—EIA R A1 2FYVIRZBIMNTETDLDCRD
ECET (BERA > AEUTOH Operational Analytics DEIR). ZDMMOEARNRR{IEAE
(. RODEHBDTY,

SQL Server 2016 H5D-1 > AEY OLTP DME{ERA> b

& AAEY OLTP THART A4>FVIRDYR—BF (1> AFY OLTP OXEUR
BT —TIVCOSREI—EBIRA NT A >F WO R EIBNEIEE(D)

o EBAHAXMW 2TB (CHEE (KEF—5ADXE)

e 647U LTOMREREE (CHE (R —ILT7w THE]EE

o WMHTSIADIIE (XAZ— OAFOFERAHBIEEID)

e TDE (&EBMRT—~IES{E) OYR— b~ (TF1 U5+ Digfk)

® ALTER/BIN2 BADBSIEFEOHR— ~ (BIFRENSOBITUCIT A KIEICHE L)
SQL Server 2014 D& =(C(F. HIREIEDZ SO, KFEEIBTORT—)LE (64 OFULEREE
T=)LURRW), &t TUTOMEER (W5 TS (CRE) e, BEERE (50 X0 R—
ADFT—T)) ZAAFVUICRITIDDOLH UMD I=ETBMHBDFE LN, SQL Server 2016
MBI, 2S5V EHIREENKE <EDIANONZF U, $5(C ALTER OY7R— k> BIN2 B4
DRBAIEFDOYR— NI, BITEVWDEBETIEE(CAE<, SQL Server 2014 DEE(C(E. TN

NRATRITZEEZLUTVWDENWDIBESAZR TETZDT,. SQL Server 2016 H'S(FH8ER &
LD ELUE.

FJz. SQL Server 2016 M5(FA>AEY OLTP OFATA XM 2TB [TIBR 22 LT (SQL
Server 2014 M&EE(E 512GB iMEAYAX). T—IENETEA 2 AEY OLTP (CBITT
ETDLDEEDFUIE,

v REHER : 1AEY OLTP + ISRAI—LARART A>FYVIRX

ERR(C. SQL Server 2016 D> AEY OLTP EUOSRA—LIIRA KT A>TV IR (BER
4 > AFEUTOD Operational Analytics MEER) ZFIFHALT. ENSVDMREN DD ZIREE
LTHEDOH, RDITSTTY,
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1BHD7F—4dD GROUP BY
45,000 SQL Server 2014 @
> AEY OLTPIF

40,000 SHZFTICBHS

35,000 SQL Server 2016 @
EN « > XFE OLTPIZ
X 30,000 Sty FIART A7y DRZEAER
1 g N FBTET 10f50MEEEE L
a DHRFv (58 <IRD
o 25000 FA R R—REEBIZL
1
T 20000
® 15000 _

’ m FARE
10,000 HRHDT —FICH LT
GROUP BY &:5t%7 1T
5,000 (FFHB(IASZ(CEEEKR)
0 I P m MBS
— . SAEUOLTP + Btk DT —) (1
\— P JOLTP . [
TAAINSA ATV MART ATy (GEMIEAS T 5EH)
. 57 -
m SQL Server 2014 2,121 42,760 B TER0 S(P:EI.JZ.4?2JSG(‘)3(EOH E5-2697 V2)
m SQL Server 2016 1,984 1,611 198 ZKL—=: FC 8Gbps Flash

* RFIY—UDREROAKREG, EAFFHEZOETELSNTVEIN. TOMREDNDPITIKRIEITDH.
BHAYo0OY D MISHOEEDE &, BEZEHL THDET.
* RFE(E. SQL Server 2016 CTP 3.2 ZFAL TIT>/zDT. RTM MRTE &5 (CHEEN M E T B EJREENHDET.

ZDPSTE. SQL Server 2016 ? CTP 3.2 =F¥HLT. 1EH#HDF—H (193D GROUP
BY /BE (T—~&%5HUE) ZiT >R TY (T—TJIUBRCEITUIE SQL DFFHl Ik U
9), CTP 3.2 ([CIFF/\wH O—RHAEENTWED, F1—Z2IOWR+DIIRETH D (CER
N5, KERMEELZERIDZENTEFUR (Fa— TSN RTM IRTIEES
([CMHREN A LT DalEEN S DET ),

FTARD R=XADBEFT—TILTIE 1.98 o IEEHUEN, 41 2 AEY OLTP (CFT D&
T 1.6 (18.8%DM4EEM L), S5(CHARTY A12FTYVIR (USAFT—LFIRA KT 4>Fy
DR) ZYERRTDET, DIH 198 SUPRTUUETE DL D(CIRD. 10 FEDMRER L &R
FRCEMNTEFE U, CNITT LT, SQL Server 2014 Tl 1> AFLD OLTP ZFHIT B
ET. 212 8O > TUOZALIEN 42.76 BEMN D TUEL). 20.2 EEEVVER(CR>TUE
DTUWLETY (SQL Server 2014 TELKRBDIEBHICDVWTIFERUET),

CDESIT, SQL Server 2016 D> AFEY OLTP (&, I9SRY—LHIA N A>T VIR %
BIITERRDCRDZSIT. T =992/ &:Et (Analytics D—2o0—R) (CEEBADEL
e

v SIRART 42FYVIORADEL ~H35 AiEREY L —>3F)L DB DRE~

FIZRR7 4>5FwHDR (Column-store Index) (&, KXEDFT—F =D/ E5tTDEE(TrEc%k
RiEIDIHS LIBRAT—INR—AD SQL Server RIEE LT, SQL Server 2012 D& = (iR
NEEDTY, FIR N7 4>F v (& [xVelocity IRART 41 >FVIR] EHENDC
EBHD. PowerPivot 3K Analysis Services @ Tabular Mode (—JJL E—R) THA
SNTNBAAEID BI T>>>ThD [xVelocity T>>| %= RDB (UL —>3F)L 5
—AIR=R) [TISALEBEBDTY, BB, CDOI>Z> (L. SQL Server 2008 R2 D EE(CHREE
NT (PowerPivot for Excel &UTESR). ZDHEF(E VertiPaqg IS > &M EINTLELR,
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SQL Server 2016 CTP 3.2 BHEZ£ No.l1 F#igES >t X b

BRART A>FYVIRAD xVelocity TS TE ROKDCHEFITA > TV I RZIEHL.
ZNSEBECERSNTNET,

S—JJL FIRR7 42F7Y IR (xVelocityL> <)
PRI 5D Row X 77 B> L (Column) X KJ7

[2 b o]

o BB
S1SIS

P BALTHEH

CDA2TYIRACKDT. KEDT—H (T LR (GROUP BY EHEQRE) DtEEEKXR
S<ALEERTENTEFT . HEEN A LT DEAG. ROKISIBESNITIIEZEZRDEDND
PINERNEKT,

E£HOTV DEMEDEL

%o T
SELECT b, COUNT(+) FROM F— )L
GROUP BY b

NSL ARTRRS5
BRI DT

b SIDEEFHAFH DI

THD

Row X ~77(&
THAIRDT
INRTDH (a, b, c)

DFRFHAHDBE(CIRD

%
2

UhERECE#BESNTWSDT
FAHAH T A IHNE <D

I:l:l:' ZDRRHAHEEEE RS TES
: HSLA AT
BIRRF A>T W IR)

Row X k77

AR A25YVIR (BSL ART) THNUE, EEHHRERDINT —FZHHADTEITTH
I DDEDT—HFIBECEMSNTVNDDT, SiFHHAHREZAIBCAEBEI DN TEET,
BIZ (L, B DHEER (100 BHED DWH) TIE IR K7 1257y IR Z2/F% T D& T.531GB
DF—T)L (Row X K77) B 90GB (HSL AKT) A& #1/6 DA XCEFTEMBI DS
ENMTETCNEYT ., CDOTENSE, HIHAHBZ/NSTEDZENDIMNBLEBNET,

BIZ N7 A >FwIR(E. SQLServer 2012 TlE, HAHWMOBHE—RD [FFISRH—EFIRX
K7 A42FYOR]| DIHHNPR— RN TWLELEA. SQL Server 2014 H\5 (FEFHEIEEIRT X
KNP A>T VIORELT DFRI—EFIRARNT A>FYVIOR] BMRtenNExELZ. LT, S
Ed SQL Server 2016 M5(d. CNSHAKIBICHIEESNT, ZDEREDIIRDES DT,

& AAEU OLTP (LOSRHI—LAARABT A >5F v IR EVERKBIEEIC
(=21 > AEJTD Operational Analytics MDEZE)

o JSIRNF A2FYVORDMRERL (\yF E—RoOMEEm L, Et0Tv2 21572,
EHttREDm E. Do > ROBBD/\yF E— RIS E)

o FIUSRI—ALINART A5y OXN EHETEEC
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® 3EUSRHI—LIRKNT A >5FvIRTIT4IVI—=FIHFIFERIEEC

o USRXH—LINIR KT A>TV IIXTDEND B-tree 1 >FVIADHR— b

o FF— HERF—HIDBR— K~

® AlwaysOn SJBMIIL—TD5mHEDElgEEH>F U DHR— ~
CNETIE Analytics D—20—R (7—F%E5 /7)) (FEUTWEHIIRA NP 4127V IR
M. SQL Server 2016 H5(& Operational 99— 0—R (OLTP) (CE31ELT. Operational
Analytics (OLTP & —ADMDMNL) ZRIRTETBDLDICRDFE LR, $F(C. OLTP J—o0O—

RTHESZFIETD [A1AEY OLTP] (COSRI—LIIRARNT AFYVIRZFHRTED X
S(ERO I ENKENENT. ZONREEHEDISTDESDTY,

Fe. MBRE FHRDBATIRMSN TV [FISRI—EIIRARNT 1257V IR ] HERHT]
BEICIRDEC T SETHRAULTWESATAIL BBIPIR N A>Ty IRZEMTED X
S(CRbEUR, RIE. [F—IDIR /KA TREDDDOTUEOTNS | ° [RRE/I\Y FORTT
[CEEDDDOTUEROTWND ] BREDMHZERZ TVBIHBEIC(F. FIIFRISTRXI—LIIA KT
ATV IR L THDZ E2HBHLET . R/ Ny FORIC (/Y FRITRORIIDUIE
EULTQ) ITSRI—LIIR BT A 25T v ORZEMU T, RE/\y FHATT UIZSHEIRT S, &
WO WS ETEDDT. HEEICRIEZIRA TLDIHEIE. BUEUTHTIIES,

EEBIENSDEITEVWSEATIE. PRIMARY KEY HEINHUR— RSN LSICR>TERIEK
F, CNETOBHRZEARETLKEETITRICERLLBITCTEBRLSICRDFE L.

S[ElD SQL Server 2016 MHIX K7 A>T v IR (& JI\WF E— RDOMEEE LY, BHFI4EEED
B LEHBEIBLUTLBDT. SQL Server 2014 DEEF (R UTECERBBREVNWDSAE. TUOBS3—
EBEULTHTLSIEE,

v SIRART A42FYVIORINATUY RIZEIEDIEIRE

SRR O AEUTO Operational Analytics (1> XEY OLTP EFIR N7 425 WVIRAD
HAEDE) ZFAITIHBEICE. 1A EY OLTP NRR(CA > ATEUTHEITDIDT. XEY
LTOHIR (AP XN 1TB £FTEWDSLER) ZFIFET., ULIEMN>T 8 TB (3/81 ) R
BCRDRE AT'VICEH D ESRBVWT—HEICRDHSCIE. 1> AFY OLTP ZFHAHITDICE
NTcEFEHA.

CHOEOIRBEICIE BEDOUL—>3FH)L T—TIL (KRB SDT 1 X0 R—ADFT—TIL)
(Z. BIRRT A4>F Vv HORX=IBIL T, Operational Analytics #RIBITDCENTEET, FI X
KV 427 VIOREBREAATBUTHELEIN (T —Y2NWEBXAEV (CEH D EZTIBEE
AAEBUTENE) . ABYICEDESRWT—INBOZBECE. T ROZFBELUTEESE
BDTENTEZNSTY (J\ATVY RIBEMENTEET),

COXDCHEMLECETRIATSa>IMEBXECEF. RHICDUDOULET (SED SQL

Server 2016 MiEL(E, SEDT —HIR—ADHDHEEZEAT DDTFRVNERBZBIEFE. FEE

[CARSRATREMEZRC TL\ET), Operational Analytics (CBILTIE. BIERBEEE%EMR L TULE
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DT, EES5EEVTEVERITNEERNET,

v DWH (—% 9x7/\DUR) BRE? ~UTPINIALIRT—IBHN~

BhE. =D/ EStETEBRDUTVILIAALATERLUIEZVWEVWDS Z-XDEEDH 5.
DWH (7—9 DT 7I\DOR) EEEURBWEWDT—IAMMBEXTEE L, INETIE. RDE
DEKSIC. ETL (Extract/Transform/Load) ZEHIRR/) \w FAUETHEITL T, DWH ZH8EEL
TWBEWSERSERTLUS.

HERIBH 5D DWH TR, F—HIRFICEIEND S

/SQL Server \

RDB
JL—237)L DB

SQL Server

DWH

F—45 DI FI\DR

Extract/Transform/Load
ETL

) Cy F = A e
Operational 79— 0—KR Analytics 7—o0—Fk
N (OLTP %) (T o/ &EET)
ﬁmgw.%
) II el T T ey

Yl | =

CDEIREZRATLADZE, ETL W—=ILZN T ZE(CKD>T (BH/\Y FTOERITICRDIED).
T—IDMICIFEBENRELTVELURL (T—FDBEENELETLELE),

ZIT RAG \—ROZT7HMELLUECEERELTVEIN FCRBEAEY ZLMICHE
HTEBLDCROEIEEREVDTIN) ., T—49 DI V/\DXZBEEI(C. 1 BDIZ>
T OLTP £ —9IDMERIRUCLES D LEVISEBEHNLEFEO>TULET,

SQL Server 2016 T® Operational Analytics

RDB+DWH
Operational Analytics

FIZRT A>T VORI
EED B-tree 1 > 7V IR LRI
F—SDEERL (ALT—4) .
BHEAAE. > AEY OLTP 1t
FTNUETRICA > X EUTEE

UL—>3F)L
F—JIL
FH
Ky
UTILIA L
TRIMTH E]RE
Analytics D—o0—R

Operational 9—20—R (T—5 531/ &51)
( E

SQL Server
BRRT A>T VIR

IR T A>TV IR
ABOT—ICHID
SSHMB(CIERITIRY

\ OLTP %) / _ Py
R “ ‘!’I!‘ =2

CDEKSIC OLTP [C DWH DEFNEERTUERIE. 79D/ K52V TILIALTTED
KDICRD, CHOLIREE(CERBERDN SQL Server 2016 d Operational Analytics TY .
SQL Server 2016 Tl&. 1> AEY OLTP &EHIRA N A7V OINRENICELLIZZ ET.
COUEBENETSICTIRLU TV KSICEBO>TVETY,
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2.2 Operational Analytics DRSEDEEHH

FIIE TN LIz Operational Analytics OWREHEREBIBLET,

1BHD7F—4dD GROUP BY
45,000 SQL Server 2014 @
> AEY OLTPIF

40,000 SHEZFTICBH

35,000 SQL Server 2016 @
= 4> AEY OLTPIZ
X 30,000 Sty FART A7y IRZEAER
N bud ol Lk
i",‘[ DHEZ (T IED 3’5;&( 10{E®"§ﬁb|ﬁ|i
o 25000 FA R R—REEBIEL
1
T 20000
® 15000 _

’ m FARE
10,000 1{%"\{4:0)?—’97(:% Lt
GROUP BY &:5t% 1T
5,000 (FFHB(IASZ(CEEEKR)
0 I P m MBS
— . SAEUOLTP + Btk —) (1
\— P JOLTP . [
TAAINSA ATV MART ATy (GEIEAS T EEH)
— CPU : 247 (Xeon E5-2697 v2)
m SQL Server 2014 2,121 42,760 B TER SXEY : 128GB
m SQL Server 2016 1,984 1,611 198 ZKL—=: FC 8Gbps Flash

* ROFI—DOFERDAERE, FRFEZHETELESNTOEIN, TOMREDNDITIKIRI Bz,
BHAYo0OY D MASHOEEDE &, BEZEHL THDET.
* MREE(E. SQL Server 2016 CTP 3.2 ZFAL TIT2>/zDT. RTM MRTE &5 (CHEEN M E T DEJREENHDET.

v IREEDFH

COMEITERUET—JILOEmM E 1 EBHEDT—2(F. ROLD (TR L TWLWET,
REITER UIEST—TIVIB /1844057 —5

FARD R—ADBEET—TIL A > AED OLTP ODAEUSELT—TIL
CREATE TABLE OnDisk_CL CREATE TABLE [rMem_HASH
{ coll int IDENMTITY(1,1) NOT WULL [ coll int IDENTITY(1,1) NOT NULL
CONSTRAINT idx] PRIMARY KEY CLUSTERED PRIMARY KEY NONCLUSTERED
col? int NOT WULL HASH WITH (BUCKET COUNT = 100000000)
i ,col? int NOT NULL
eol4 int NOT L el nt NOT N PRIMARY KEY (3
" oolE datetime NOT NULL .col4 int NOT NULL HASH /> 5w IR
«COlo datetime .colB datetime NOT NULL
) J WITH ( MEMORY OPTIMIZED = ON, DURABILITY = SCHEMA AND DATA )

AU AEY OLTP DA EVUREET—TILICHIR b T A 257 v O R7ZEM
CREATE TABLE Irhem HASH cosi

{ coll int IDENTITY(1,1) NOT MNULL
PRIMARY KEY MONCLUSTERED
HASH WITH (BUCKET COUNT = 100000000)
ccol? int NOT NULL
ccol3d int NOT NULL
ccold int NOT NULL
,colb datetime NOT NULL
, INDEX CCI_InMem_HASH_ccsi CLUSTERED COLUMNSTORE
1 OWITH ( MEMORY _CPTIMIZED = OW, DURABILITY = SCHEMA_AND _DATA )

PRIMARY KEY (3
HASH 1> 7w O X

OISR —LIRA T
A>T VIR ZBM

(colz\ col3. col4. col5 (C(&
ELEDEMEND LD (C
RAND R&zFH

1BHFDT -5 DM (EL#HZEFIA)

DECLARE @i int = |
WHILE @i <= 100000000
BEGIN
DECLARE @eol2 int = COMVERT(int, RAND() * 20000000)
L8013 int = CONVERT(int, RAND() * 1000000)
J@col4 int = CONVERT(int, RAND() % 10000)
LGcolBrnd int = CONVERT(int, RAND() * 2628000) + 1
DECLARE @colb datetime = DATEADD [minute, Bcolbrnd, "2008/014017)
INSERT INTO datalOOM WALUES (@colZ, @col3, @cold, @colb)
SET @i += 1

END
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3EHEDT—IN (T4 R R—ZADBET—T)L. 1> AFY OLTP ODAEUSBELT—T)L.
AFBURBET—TIVLICHIR KT A>T vORZBMUIZED) ZRUFIER (coll~col5 @ 5
5]) TYER L. coll (PRIMARY KEY) (C(& IDENTITY THpRk U/ziEE. col2. col3. col4. col5
([C(FELE (RAND BEETHRUIME) ZI8ML TWET, ERD 1 BHEDT—F(E ROKDI(C
XD TWVWFT,

SISELECT * FROM datal00M

oo -
B [y Avb-y

coll col2 cold cold ol

1115003303 324864 8013 2010-05-28 01:12:00000

o & 1150800 50684 6817 2013-08-02 02:08:00000

33 12554582 562761 7336 \“Q13-02-03 15:16:00.000

4 4 11344397 £73227 9046  coqint  )01:53:00000

5 5 6086207 697032 990 12:58:00.000

& 6 18121127 770155 23 :

7 7 4697971 172053 a0l COMVERTCint, REMDCY 1 )

g 8\\_6364128 071045 5264 2009-03-27 212300000

5 g - 13-06-25 045000 -

10 1 IDE%'TII'TTT col3int 11-07-24 003100000 ‘;‘3‘3;;‘}52;;;
0~999,999

DEMDELE

CONVERTCint, RANDC) * 26280000 + 1
DATEADD (minute, @colbrnd, "2009/01/017)

DELEL 12-07-31 13:04:00.000

RAND() % 1000000) Eg
2012-04-09 140700000
797 20 1-12-08 053500000
65 2009-10-14 15:40:00.000
0 10:24:00000
07 051700000

CONVERT Cint, RANDC % 200000007

3 DT —JILICE. BUT—FMMEMSNDRDICTDEHIC (AFRIRFECT BT2H(0).
datal0OM SWSEBIOFET-IILIC 1 BHFEDT —FZBIMLTNT. & INSERT ..
SELECT TENTNDT—IIUT—FERI DL SCLTNET,

RIITERAULEESFIIY (col4 T GROUP BY)

WEFClE. RDLSIT cold 5T GROUP BY (—4&:t) #UEOTUERBAULELUR,

— BIETEALEI Y (MEHOT—% %5%K5t. col4 5T GROUP BY)
SELECT col4, COUNT (%) AS cnt FROM <F—TJ)L4&>

GROUP BY col4

ORDER BY col4

SELECT cold, COUNT(*) AS cnt FROM IrMem_HASH GROUP BY cold
ORDER BY cold
100% = < m
&R [ sty
cold  ent col4 T GROUP BY =
Rl TBCET 1FHORE
10 10210 RS
2 1 9558
32 02 e 34 DT — 5130
4 4 10m2 1t * 15 = L EDT—4
al 4 10114
4] ] 10007

col4 %(C(E. 0~9,999 DEHDEINIEMNENTNBIDT. 1 FHDBERNMRDET, T X
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O R—ZADBET—TILT., COOVITUEREFTUREZTORERIE. ROESDTYI (SET
STATISTICS TIME,/IO ON T:iHAILZETER & 1/0 2%0).

SELECT cold, COUNT(X) AS cnt FROM OnDisk_CL GROUP BY cold \
ORDER BY col4 FARY R=2D }

100% - < [ BET-JILICHUTET
5 L et 1T HDRERN
H k| @ pe 2\ Eo>TNB ENHND 1

(10000 fTUBENE L7C)

T—7I Morktable'. AF ¢ o 0# 0, SREESTAELY 3 0. YRESIAERY B 0. &iTE
T2 Morkfile', A% /030 0, SREESIHER Y # 0. PEESIAELL 3 0. FiTE0
FT—7I "OnDisk LU, AF v oE# 25, mERESAERY E 411271, YEESIAELYE 0,

0L Server STEF: TR 1988 }
. CPU B5E] = 35203 3 U, 32B0FE - 1984 3 )@2\ (SQL Server 2016 MDIFE)

T

Fle, TOEETDOEITIS>EF. IRODEKDIT Clustered Index Scan (C/2>TULET,

SELECT cold, COUNTOR) A3 ent FROM OrDisk_CL GROUP BY cold
URDER BY col4

FA AT R—ITIE ¥
100% ~ < n Clustered Index Scan >
Uy oty 27 AP

DIV 1 DIU OF SeF FER : 1008
SELECT cold4, COUNT (%) AS cnt TROM OnDisk CL GROUP BY cold ORDER BY cold

- — 23 34 =3 [
r A 4 E = ® 2
Parallelism sore a Hash March Parallelisnm Hash Hatch Clustersd Index Sca
ort Compute Sealar . :
(Garher Streams) Ak o s k- 03 (hgoregate) {Repartitiom Sereaus) (Parcial Aggregare) [OrDisk CL] .
JAk: 0% JAF: 0% JdAk: 0% JAR: 13 % JAF: &

CNICHULT, €1AEY OLTP DAEVURE{EST—TIITCRUITVUEERITUIEEESDOERITT
S2F. RDELDICTRDFET,

SELECT cold, COUNT(#) A3 ent FROM IrMem_HASH GROUP BY cold

ORDER BY cold 4> AEY OLTP ®
XEUREMET —TILICH U TET Table Scan
100% - < m (AFNZAT) >

T ety | 3 EFIE

OTT 1 OTU AR (fivFFERN : 100
SELECT col4, COUNT(*) A% cnt FROM InMem HASH GROUP BY col4 ORDER EY cold
—a —= 23 : 23
= 2l 1: = '}i = :1?:
Paralleli=m Sn; Compute Scalar Hash Match Paralleli=m Hash Match Tabhle Scan
iGather Screams) JAk: o8 :II:I;U‘ 0% tAgyregat el iRepartition Streams) iPartial Aggregate) [TrMew HASH]
JdAb: 0% B B JAR: 0 % JAR: 0 % JAR: B & JAb:Tdd &

Table San T3E{7aMNT. Parallelism (i5)3E47) (T2 TLVBDHRA > b TY (ETEFR(E.
BRRDTS TDESD, 1.6 TYI), SQL Server 2016 MSFWFHN TS (CHIETDELDICHED
JzOT. Parallelism TYUEB=NTWETY,

INERUOTUZ SQL Server 2014 TEITULIBE(E RDKLSIC Parallelism (C(d72DF
BA (SQLServer 2014 (&, WHT S (CHIELTLRNDT, S2T)L ALy RETICIEDT
LEWVET),

SELECT cold, COUNTCx) AS cnt FROM Inblem HASH GROUP BY cold
ORDER BY cold

Table Scan
100% ~|< " (> DILEFT)
Dy dob- | 4 HwITSY
O1Y 1 OTU 32k (e iERT: 100w L

SELECT col4, COUNT (%) 4% cnt FROM InMem HASH GROUP EY col4 ORDER BY col4

= 3 =) 23 T

Sort Conpute Scalar :’fSh Ha‘;h) [Table ;5;;2]
: : gregate InMen }
bz e AAb: o JAF: zz JAL:- 78 %

BEUOI %, SQL Server 2016 D> AFEY OLTP (AEURELT—TIL) (COSRHI—{E
FIZRRT A>FYVIRZEIMUET—TILTEITTDERDLDICRDET,
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SELECT cold, COUMT(X) A4S cnt FROM IrMem_HASH_ccsi GROUP BY cold
ORDER BY cold
) 42 AEY OLTP OAEUBRBILF—TILIC
I — USRI—RRANT A >Fy I R%ENM

ElE R

(10000 fTEBS N E L)
F—ZIL TIrMen_HASH ccsi’. AT OB 24, SRIESRAERWEL 0. $FES

a8
F—7 CIrMem_HASH cesi’, T A L RERRERY 9B, AU AF e T
T Worktable’. ZF v [OF 0. SRIESEAERLET 0. ¥IBESRAER Y

g)wﬁ 0. SFiTEinmUE 0. LB WESIHIUE
0. ST 0. LOB SRIEAHAY 2 0. LOB

SOL Server %?:rﬁgff?jil b -
« (PUBSE] = 3016 2 115, SEEEE = 196 2 U, RiTRI Columntore 1 >Fy R A%+ >
| p¥h 1982UB (aBI)

vty | 8 EEFI
OIY 1 DIV JAF iy FFEF 0 1o0s

SELECT eol4, COUNT(*) AS cnt FROM InMem HASH ceosi GROUP BY cold4 ORDER BY cold

== e ,:1 19':3: ’]E
Parallelism ;; Compute Scalar Hash Mat.ch Columnstore LT¥3A A¥yls (HonClus.
(Gather Streams) QAR 0% ] .0 (Aggregate) [InMen HASH cosi].[CCI_InMem HASH c.
JAb: Ls JAR: 72 % JAk: 27 %

EKITTS5>(CIE, Columnstore 1 >F VIR AFV I ERRSNT, IR N A>T VvIIN

FMAZN TV ENDMNDET, Ffo. RTHREHIN 198 SURTHDIZENDND. 118
HDOF—I&Et7Z 200 S UBBATERITTET D EWVS . EEINRIEELE (5« X0 X—XXDE 10

BHERV) METVWS T EZHRTEFT .

ZDESIT. SQL Server 2016 DA AED OLTP (d. IR KT A>T VIR ERMETDE
(CKDT. T/ EFHCHBRLSIRDODTVET,
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v AAEY OLTP (&, 5B A OLTP (T3

CCETE AAEY OLTP + FIAMTP 4>F VIR (OLTP &F—A i) i"EED
FHSEETHDEHBALE LN, 4> XEY OLTP (. ZDEZDESD OLTP ([T3RLIDHERAD
¥ET9, IR, SQL Server 2014 DBFEA T, MDEDREANENGDFE U,

&/ AT L=

bwin %t
ASSA> H—Lige
ZhRft

SBIVOALFA45FA1 -
I—Tv MERST
FX BR5l (A>S5—1>
~—R)

Edgenet $t
BmT—S%ZRMTD
>—47 JO/)\15F—

TPP it
BEERY J b 1 7 ODiRft

BHOBER Atk
KA bH— R SZFA

S AT LOYE

REDI—H—(CKDEFEFH.
NS>0 3> & LTINS,
#R 1ISEAU L7707« T 1—
HY—, BF 1008 A EDFFIEL—
H—h\Eh,

ASP.NET Otzv =3 > REES -4
NR—XTHIF,

AKEDI—Y—(C K DEIFEFH.
hS2H02 3> ELTINEL,
BEON —FT120 74 (85|
[BEE) &= JTILTA LITEET

DWH BB TORFT—>>0 =TI
THIE., ETL QUBRE,

I\ FUIBTDOAEDT —IEH.
FHHROSBI7 OB D

REDI1—Y—(CKBDREIFFFH,
RS>H03 3> E LTINS,
1#d&7=0 72,000 1—H—H
7O (E—208)

AREDI—Y —(C KD FEIFEH.
S50 3> LTINS,
KA b= RICHITD

IRA > FOAERPEE, KERRNE

AR

9 16.7f50MEEmE L

15,000 /\w FEK/sec A

250,000 /\w FER/sec Af L.

450,000 /v FEK/sec BiER
(9 30fZMEREM L)

¥ 2.5BD1%ERER E

52,080 f4/sec H'

131,921 #/sec NE) L,

E— 285D Latency GEIE) (&,
¥ ARTZo o', 1ML (CiEHE

) 8~11{EDEEEM £

285/ 20990 > TLVZ/ Wy F4lL
A, 1DIH 205 (C5EHE.
BEHhDSBT7 I
BHickoTIOvY (OvIE
BiaE) aNBTENRLRRD,
S D EREBE L

) 7f501%EER L
34,700 Transaction/sec H'
#1735 Transaction/sec /&) E

#) 2.8f5DMREA L

* D SQL Server 2014 RS U—X No.1 [ AEY OLTP OEKMLFIAAE] D 1.3 5518

A>XAFEY OLTP (. Ovo JU—/"SvF JU—D7—FFI0FviOT (OvIESYT%HE
FAULBWTF—FF0F v T OV IEEPSYFEFEEEMI DI ENTETIDT), KED1—
H—(CLDRBFEHFHFRETISATA (LWHDD OLTP S RXF L) TASRMEERIBELUEI.

bwin #t (bwin.party) T(&. ASPNET DOtzw >3 4REF—HIRX—=X(CA > AEY OLTP &
BHUT. SQL Server 2014 M&EE(CIES/RIRIET 45 75 Batch Requests/sec (1 #4570 45
BHEED/\y FERZINIB) ZZEMR LU TWELUE. =5I1C. VEFERESNTE SQL Server DitFREH
KRBEDAXR2 NTHD [PASS Summit 2015] TlE. B XF AT 66 7 Batch
Requests/sec ZEKULICEWVWDSTFIREHDFURLE (UTDRASA RORKREDITICFEE) -
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Session State - Results bwin.party ::..

SQL Server 2014In-Memory OLTP
250,000 batch requests/Sec on a single server - approx 16x gains
Only one server needed for all webfarms (from 18)
Reduction in cost: hardware/software, power consumption, datacenter space
Easier to manage

Less workload for DBA's (only single server to change)
. . SQL Server 2014 T(X
Less points of failure to troubleshoot 4575 Batch Requests/sec
Lab testing called out at PASS 2013

450,000 batch requests/sec 4-socket, 15-core = 60-core total (no HT)
SQL Server 2016 In-Memory OLTP

Testing done in Lab on 4-socket, 18-core (144-core total) system
Results = 660,000 batch requests/second!!! t\f SQL Server 2016 T

6675 Batch Requests/sec ZiZmk

* PASS Summit 2015 T® [SQLCAT:SQL Server 2016 Early Adopter Experiences] Zw= 3>
DASA RZ5|AH, REHUFEENEN

=
PASS

1B8HZDC 66 AENDTEEF 15 (60F) (CHEIDE 66 5*60 #£=3,960 HED/ Ny
FERZWIBTEDILDSENWDIHIETI . COXDIREENRZHENEHEDIDE. 1> AEY
OLTP &5 TY,

v (REHER: A>AEY OLTP (&, Bl INSERT (CHBHL

B4 INSERT DMEEIREE(E. SQL Server 2014 MEES U —XTHITVEULEN, SE. Btk
DI\—RIOTT7 (GEHHlIER) EHEODITDENTEZDT. SQL Server 2016 CTP 3.2 TH
BEEIT D THEUZ. BEUTVWBIS AT AL, KFREAARY NTOBROFH., BEOHEF
IFHFFBDRDRI AT LN, [oT RET B —RFT—FZEIC INSERT URIFB LSS RXT A
T. Z¥OI1—Y—HEKFC INSERT ZITDIRRAZIRELE LTz, #ERIE. RODEHSDTT,

Z&EE 100 T 500070 Insert #E47
0:28:48 0:27:19

FA R R=XT

275 198 W o 12BN
5% 48# TR T

0:23:02

0:17:17

FE4T I

n FAMAIE

0 08:32 105DF—TILICH LT

0:05:48 100%E T INSERT Z3RAT
o (FEM(EASZ (CETE)

0:05:46
m FANRIE
BBy —/ (-1

0:00:00 (G EAZ (CETEK)

OnDisk Durable SCHEMA_ONLY CPU : 247177 (Xeon E5-2697 v2)
AXEY : 128GB
TARD R—2R 4> AEY OLTP A KL—=: FC 8Gbps Flash

* ROFI—DOERONREG, FRAFFEZNECTELESNTVETH. TOMNRZEDNDPITIRIRT B8,
BAYoOYV D MRASHOEEDE L. BEZB/HLTHDTT.
* #RFE(E. SQL Server 2016 CTP 3.2 ZHIAL TITo /2D T, RIMART(E &S (CHEEN M E I D EJEEMEN B DET.

0:11:31
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TA R R=ADBET—TILTIE 27 53 19 BHH o ERTRREIN. > XEY OLTP DXE

sE{b— )L Durable (k#ift : SCHEMA_AND_DATA) ([CUTCIZ&E 843 32# (3.2
fBortaem ). SCHEMA_ONLY (k#tfbiaL) (CUEBZEEFDITH 52488 T T L. 4.7 15
EOMEEm L 7R T ENTEFH UL, Flz. CDEED 1 BBEDDRS>TIS 3>z
BT L. RDOLS(CRDFT (EiTEEZ 5,000 HHFTEIDELZED).

Transaction/sec
F4 XD R—RX | OnDisk 30,506
Durable 97,657 18BRED 14.4F45
14 >AEDY OLTP INSERT TZ3
SCHEMA_ONLY 143,673

SCHEMA_ONLY TIiZ&. 1#&7ZD 14.4 5t INSERT TEd T &zR cEF L.

CDIREEE 10 B EFF > 2T —TILEER L T, TDOF—TINTF—H%E 1#3".) INSERT
ZiTD>7T. 5,000 Fff3%Z INSERT LIz &EEDERITHRBZRELZEDTT ., T—HIC([F. EER
D7TV—2 3272 BELUT, E#8zFAL. BUEMERSNRVLSICLTVET,

_ _ = y = S < e — e =
FTRAMMIERUET=TII. ZAF4T AI)AIIL AT R IO =% (> xXEy OLTP]
SICREATE TABLE OrDisk_10col CL =ICREATE TAELE IrMem_l0col Dura_HASH /\ D=L
coll int TDENTITYCT, 1) NOT MULL { coll int IDENTITY(1,13 MOT WULL
PRIMARY KEY CLUSTERED PRIMARY KEY NOMCLUSTERED
scol2 int HASH WITH (BUCKET_COUNT = 1000000007
scol3 int ceal? int —
,cald nvarchar(20) ccold int HASH 1 >5wv2OX
scolh nvarchar(50) ccold rvarchar(20)
,colb nvarchar(100) ccolh nvarchar(50)
,col7? datetime ,colb nvarchar(100)
,col8 datehme yeol? datetime
cold | col§ datetine > — S DAL
coll[] nchar(]) J ,cold int
,col10 nchar(1) ]
WITH  MEMORY_OPTIMIZED = OM, DURABILITY = SCHEMA_AMD_DATA

RN SD
FA4 AT R—2Z -- Mative Compile SP
T’Orjj—__j‘“/ SICREATE PROC spl_Insert_IrMem_10col_Dura_HASH
J Bc? int, 8c3 int, Bcd rwvarchar(20), @ch nvarchar(50), @c6 nvarchar(200)
BT datetime, @28 datetime, @8 imt, @210 nchar(1)
WITH MATIVE_COMPILATION, EXECUTE AS OWNER, SCHEMAEIWDING
A3
BEGIN ATOMIC
WITH € TRANSACTION ISOLATION LEVEL = SMAPSHOT,
LAMGUAGE = N’ japarese’)

INSERT INTO dbo. IrMem_10col_Dura_HASH
YALUES (@c2, B3, Bcd, @ch, WcB, @c7, 08, Bc9, @c10)

F—=JILICIE
10fEDF

go

1D>—4% INSERT 93
FMT4T AIIAIL AT R ZO>—>v

FTRMEGR(CEBHENDT -5 (RBOT7TIVT—23>#BELT. EHEFAL. BUEICRSEBVEDICERE)

o | ool [ ook [cob [coli [col? [ ol [ colt0
228 AARAA EEEEOBEEEE CGCCCCCCOCCCCCCEGCE0EGET 2014-07-00 225904393 cazed 10
AARAA EBEEEBEEEE CECCCECCOCEECECEEGE00GGET 2014-07-00 225904393 04380 1 0
267 AA BBEE CECCCEECEG 2014-07-00 225504303 20 04380 1 0
A CECOCEOGE00 GCOOGGEOOGGO0CGGCUCEGC.  2014-07-00 225904303 ca3ed 10
BEEE EBE58 G 2014-07-08 225904303 5504383 1 0
2014-07-00 225504303 | 2015-07 25 1 o
4 66 2014-07-00 225904303 [
] AAA EBEBEBB CCC 2044-07-08 225504303 1 0
180 AAAAAAAA EEBEOBEEEEEREERE COCCCECCet 014-07-08 2213504363 [
23 AMAAAA BEBEEBEEEEEE 00 225504303 [
y ARAA B cococcceccegs” LG 08 225504383 [
0 AMAA EBEBEEEE 07-08 225504383 [
ARAARAAAN EEBBEBEBEEEEEEEEEEEEEE CCCOCeCCEe ccrc cccor col7 datetime o -07-08 2255007 4 (I
N EEEBEEE] = o core-or-0a 7 A3 (L]
BBEbu. ~GHEBEBEEES col5 nvarchar(50) EET(DEH'I i 20T fuzea | 2015-07 [
BBEEEEEE 0’\'38/ b~ (EL#) oxF col8 datetime @ zos-0r-mp” faza 1 o
QA BB - [#s{elaials ole a3y . <RI 0
eneee . S — COGCECECE o RIEOBf +14 wocoloint  he 7
2 e > N\amacanag ¥ C 2014-07-08 225504 303 1 D+ 4] o
col2 int col3 int ABI col4 nvarchar(20) s LOCCACNEEOD 2014-07-08 225504383 TT0T5-07-06 2255 T4 [
0~10000 0~1000 ‘B 0~19/%1 k (&) OXF |ec COOC00T C0|6 nvarchar(100) 2014-07-08 2255 04363, o
DEK DE - . CCH O~95/ 1~ (ELER) oxFE 2?14 07-08 2:5?-1433 co|10 nchar(1) 0
oo 2014-07-08 225504383 0" DI+ 0
ABAABARAAARA BEEBBE BEEEBEEEEEEEEEEEEEE < 2014-07-08 225504303 e 0
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D7 A MME. Bulk Insert 2 SELECT INTO R ED—IEREZFIBUIZBDTIIRL ., FiexxA
F«47 )AL ARTR ZJO>—2% (A2 AFY OLTP OHEEZB ESEBICENTED
ARFPR JO>—w#EE) O TIL—TWIBZ SR U T, EBEFZEEHT INSERT 338D
REDTHERL, REOFITUT—>3> 72 BELT. 1449 DD INSERT MBETOIBEED
KABEZAELUTCVWET . Z170 7 J2/)\(J)L X7 R JO>—2vAOAUES, FIRdX]
DEXSIC 14D INSERT ZITSEDUMNEIRLU TOER AL IBREICEALTE. 1 4D INSERT &
&(C Open & Close ZfTDCULWET,

FAMTHALEFZTUS—>3> (VB+ADO.NET)

COFRANCTHALE TV -2 3> EEOT7 T -2 3> Z BELTIRODKSIC NET
(VB+ADO.NET) TER U TWET (CH#TER L THIIFFALCI— RICRADFET),

M GonsoleAppl — Microsoft Visual Studio (E38E) J ¥ |24
I REE  HTEM  JO0VANME BLRE TS FoLM D FAME)  PETHFRC A R AN

(00| B -2 B9 -C | M- Rk ][ 2% W -

Moduleivb & >

7:— &=, Module1 -/ Main d
q 79 BBERMAL T, <
b 90 Dim rnd &s Mew Svstem.Random() RIS UGS e
= 91 Dim col2 As Integer = rnd.Mext (10000) * col?2 (3 0~100000 ¢oELH (CEe
4‘ g% Dim col3 As Intezer = rrd.Mest (10000 ° col3 (3 0~10000 cELEL

34 Dim coldmd As Inteser = md.Next(19) * cold~col6 FlonEL3, 0~16

95 Dim cold As String = MNew String("a”, coldrnd) Y cold rvarchar(20)

36 Dim colh As String = New Strine(’B”, coldrnd * 2} 7 col® rwvarchar(50)

97 Dim colf As String = MNew Strine("C”, coldrnd * 5) " colf nvarchar(100)

98 Dim col? As DateTime = DateTime.Now Y ocol? 13IRTEBET

]88 Dim col8 As DateTime = DateTime.Now. AddYears(1) T cold 14 1R

101 Using cn s New SalConnect ion(c??t r) ADO.NET & SqlConnection I_

}8% US'“iﬂ?ggeﬂ?)New SalConmand ADO.NET 0 SqlCommand SqlParameter ZAUf | |

104 cmd. Connection = ¢n

105 cmdl. CommandText = “INSERT INTO dbo.OrDisk_10col CL ™ _

}82 & 7OVALUES (Bc2, @23, @cd, B, 88, BT, @28, @09, @c10)7

108 Dim pl As SalParameter = omd.Parameters. Add("8c2”, SollbTupe. Int)

109 pl.Value = col2 o

110 Dim p2 Az SalParameter = omd.Parameters. Add("8c3”, SollbTupe. Int)

M pd. Value = coll

112 Dim p3 As SqlParameter = omd.Parameters. Add("@cd”, SollbTvpe. MarChar, 20)
113 p3.Value = cold

114 Dim pd As SalParameter = omd.Parameters. Add("@8c57, SollbTvpe. M¥arChar, 50)
115 pd. Value = colb

16 Dim p5 As SalParameter = omd.Parameters. Add("@8c57, SollbTvpe. M¥arChar, 100)
1

7 ph.Value = colb
18 Dim pB As SalParameter = cmd.Parameters. Add("8c?”, SqllbTvpe.DateTime)
119 pB.Value = col?
120 Dim p? As SalParameter = cmd.Parameters. Add("8c8”, SqllbTvpe.DateTime)
121 pi.Value = col8
122 Dim p8 As SalParameter = omd.Parameters. Add("@c37, SollbTvpe. [nt)
123 p8.Value = 1
124 Dim p9 As SqlParameter = comd.Parameters. Add(" 8107, Sql0blvpe NChar, 1)
125 pd.Value = 07
126
127 cmd. Execut eMonluery ()
128 cn.Closel)
129 End Uzing
130 End Using

ZHd— Rk, T4 R R—=ZADF—TJ)L/N INSERT ZITDBEBEDEDTIM,. 41> AEY
OLTP MXRAFT«7J A2I\AJL AR ZJO>—2v2HATIHEICE. RDKSIC 2 #Fh
HIEIELTWET,
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Uzing cn As New SqlCornect ionfenstr)
lUsine cnd As New SalCommand()
cn. Open()
cmd. Conmect ion = cn
"cmd. CommandText = "INSERT INTO dbo.OnDisk_10col CL 7 _
' & 7 OVALUES (@c2, 8c3, @cd, @ch, @ch, Bc7, B8, @ch, @c10)”
I
CEAT 4T AVl ZRTE TOY—Y ety LcommandType X%
amd. CommandType = CommandTvpe. StoredProcedure
cmd. CommandText = “sp_IrMen_10col _Dura_HASH 1T AL AR

Din pl As SolParancter = ond.Paraneters. Add("0c2”, 5ol TO>¥ = v DREIICEE
pl.Value = col2

Dim p2 Az SalParameter = cmd.Parameters. Add("@8c3", Sqllblvee. Int)

p2.Value = coll

Dim p3 Az SqlFarameter = ond.Parameters.Add("icd”, SqlDbTvee.MvarChar, 20)
p3.Value = cold

Dim p4 As SalParaneter = cmd.Parameters. Add("@8c5”, Sal0bTvee.N¥arChar, 500

pd. Value = colb L

SglCommand @ CommandType ZZE L T. CommandText x>« 7 1>){1JL Xk
7R IJOS—vDERICEEITDREITT, R4« )AL AR TJOS—2v %X
TIBDZENTEFET,

M End— Rz, ZERT (MWiTRIT) LT, FTEREZEHA LIzohFigns >TTd (100%
BETHRITURESTAELELR).

CDEXSIE A AEY OLTP (F. &I(Z INSERT & Ul T D KD AT ATERSHNREFHE
BULXT.

T4 R R—ADBET—T I THENALURWER ~5YyFFS5~

T4 AP R=ADBET—TIUE SEEANALMNELNDEE., HEENEEFTBICRDET (L&
ERENBEFEESRDET). MEEN ENSBVO—FDIERE. SYFHFHS (Latch Wait) tOWY
%5 (Lock Wait) 2&EDITOVFIICLBIEDNTY, TNICHULT, 1> AFEY OLTP Tl
SyvF/OvIZFAURWI—FFIOFviAOT, SYFHFE/OVIFEICKEEINDZ L
BDFELEA (12 AFED OLTP THNIZX. ZEEN LN D TERT—ILLET),

T4 R R=XTHAETNZSYF (Latch) (CIE. E(CAR—S SYF (PAGELATCH_SH.
PAGELATCH_EX) & I0 SwF (PAGEIOLATCH_SH. PAGEIOLATCH_EX) h'&% D E I M,
BIE (&, R=ZADEFIZ IR ZHHT DIzHD. SQL Server HAEBHIICR— (T3 U THMNF
DOVIDEIRED. #EF(E T—45 T71)L (mdf) "NSATURADT—4 )\ T F7AR—
SEERODHT EET /EFHITEECMNTROVIDLSIREDTT,

R—= SwvF (PAGELATCH_SH 1> PAGELATCH_EX) (&. ROHEDKS(C, AUR—(C3
UTC. Z8OI—Y—NDSOEE7ITANREE UBEZHIHT S ZHDEDT. BEFICRACA
—DERBFSERVLDC, BOSEESYFZE "#E" (CLFT (R—2 SyFHFEOREE).

BIUAR=ADERFZ IR E, R=2 SYFEHEENELETD

R== UPDATE
(1) INSERT e o )
gelLatch_EX
PageLatch_EX e
* INSERT (4)

(3) INSERT{ pageLateh X |\
\

Pa ey \P

&5 >) w5
@ UPDATE PageLatch_SH SELECT 6
&5 #5
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BHRDAT— hA> ~ (INSERTUPDATE./DELETE) Tl&. PAGELATCH_EX (#HMtR—=3=
wF, EX (& Exclusive : BHMidDEE) ZEMIF(CLNE, SELECT A7 — b X2 MCKBIESRBEFC(E
PAGELATCH_SH (EBR—>5wF, SH (& Shared : FBEDIE) ZMNFICWEET, CDEE,
FE(CT7OTAUTWRIEN G DIHEEE (S Y FHELCHHN D TLBRIBE(CIE). ENHAEREND
T, "F5E" "BELUFT. COLDR BRFFZITCRCELD TIHFENRET DIREE. SYFIR
& (Latch Contention) &EEBMEINTWET,

CDEDC, SYFFENRETDE I -HHEINIIBXIEFE,. SYFFEBIBXDC
ECRBDT, A)L—Ty MMETFLTWEFET,

SYFEENRETD ERIL—T v MMETF

o = —HBHMEZ BEFE
N—> s 17\»—7’ v I\?J{‘;E—Fé\:

] \.(L/ 1EgE HERENEET S (012D
e Y F

—X e [j>

X X

B 7O EIH d1—5—#
JavoEna

INTIE BERFERTHEMEINSTIBRDEFE. SR LONBEN(FERITS(CIRD, RT—)LUK
<IEDOTUFRWVFET,

CNUSHUT, /> AFEY OLTP BMEALTWS., SYyFZHRALRW [SYF JU—] 07—
FFIOFvTHNE, - —#HMBXTIEE U TEMBET EREVCSKRADFET,

SvF IJU—R5I1 - —EMEX TEURET 2N 5ND

8
e
P E|I> 1Y mER T

HREMETF LICK <D

BB 75 R aTHE I-Y-#8

SYFFEDERTF ~1>FVIRADRBER—IHRY RRARY b~

SEIEETCHBULET—T)ILIE. coll 5% IDENTITY(1, 1) @ PRIMARY KEY (Z:REL
TWBDT. T4 R R=ADT—TILTIE, ZHOI1—F—hREIFICT—FEBINT D ECK
DT, ROKSICA DTV IRDRER—J(CTIOCINERUET,

ATV IRADRER=STR=2 SYFHENLEHITD

A>T VI ADBIER—
MRy ARy MMTiD

S OEIHEN
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FA4 R R=IADFT—TILDFE(E. PRIMARY KEY #IfI&/Em9 3 ET. BEINICOSRS
—b1>FYVOR (B-tree) MERESNDDT. T—FHBIEND E. RIER—Z(TENESTT
BDTELCRDFET, EBRDI (IDENTITY ZEFEE UL, -2 AZRKELLS)) RRE. T
—SZEMTDZCITERUME (1. 20 30 ) BBIIESNTOKISRERICIE. ZDXDRR
ATV I ADRIER—TZTR=2 SYFR/FENERKITD (RIER—TH7RY b Ry ~MIRB)
CENKLHBDFET, cNE S2PILET (1 ADI—YF—(CKDEHRET) Tl BELRRW
BOTIN, ZHOI—T—NEFICT—FZENTDBEICERELTUEVNET,

SYFFBENBEELTLWBINEDIHNE. N TA-T>RX HDI>45—D Latch Waits/sec
(SQLServer: Latches AT1 U K) #ESBIBZCETHEICHRIDCENTETET ., EE
(C. BEEEITOEEEDINTA XA I A—(E. ROKSICTRDFELE,

100%ET 5,00064% INSERT LTWBEEDSYFEHEEDORF (4RI R—X)

1
) — p N
Batch Requests/sec & Latch Waits/sec SyFHFEN
Batch Request @
90,000 2B EEELTVD
80,000
70,000 ' i | |
% 60,000
S
2 50,000 Batch Request
8 Ny FERE)
2 40,000
—
30,000 / \ § r] l bt | ~
20,000 | ‘ I ’ 1
10,000
0 QO N OO QO d ddd AN NMOMMMO S ST T NWWMWM O OO OSSR WWWOD QO
fdfdfddddddadadadddddddg9d9d8d89999a9a9a49a384
—Batch Requests/sec = ——Latch Waits/sec

Batch Request (J\wFERE) N 3BSVEHBLTVBDICHULT. SYFHS (Latch
Waits) n* 7.5 5 (2 L) BRELTULEO>TVET ., COEDIRSYFEFEILE. TEEN
200. 300 &R TVWK ESTS(CIEE(CERNT, HEENEAEABRTLTL CEICRDET,

—73. A2AEY OLTP TR ISYFFHFEEFRELRVDT, ROKXSIRMEENEFT,

A AEY OLTP (SCHEMA ONLY) D&
\

Batch Requests/sec & Latch Waits/sec Batch Request H
180,000 145 0%
160,000

140,000
=<
2 120,000
S
a 100,000
§ 80,000
=
=
60,000
40,000 1> AEY OLTP Tl&
A — 4 )
SYFREEMRELN
20,000
0
mmmmmmmmmmmmmmmmmmmmmmmmmmmmmm < < < <+
ceeeeeddrddddoddddddddddddddddddoood
ﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁ
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
— Batch Requests/sec — Latch Waits/sec
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CDXDIC, A AEY OLTP (&, ZHOI—TF—m5D INSERT SKXUEIC INSERT Z Uit
TBELIDREZRTATEREIIIRZRIEBELXT .

RS, SEIDIREET(E. ERO7TUS—2 3> BELTLNZDT, 140 INSERT I & (TR
@ Open & Close YUBZITD> TWEULEN, BUEBKEFT T TEZTIRSRIRR (EHD Open
& Close ZTH T (CRIUEGEBIA) THNE. ROKLSRMEZH I CENTEET,

%ZEBE 100 T 5,00074D Insert ZF4T
0:28:48 0:28:21

0:23:02

0:17:17

STy

0:11:31

50005 #®d INSERT
AOITH 33128 TR T
0:05:40 ”

0:03:12
n FAMAE
e AHBDT 2 R
0:00:00 D Open & Close Z{TH7RUL)
OnDisk Durable SCHEMA_ONLY £SDICTTUERIEIEUT=DH

0:05:02

F 1 AT R—2R 4 > AFEU OLTP m FZNRIE
TAATR - HHBOTZ I E R

Transaction/sec

F4 R AR—RX | OnDisk 29,394
Durable 165,567 1BBD 26646
A4 2AEY OLTP INSERT TZ3
SCHEMA_ONLY 260,417

FA4 R R=IATE BRzF—T U TOIVUERN EADIDTETHERENECE B DD LT,
1> XAFEY OLTP @ SCHEMA ONLY T(&. 1#&BiEDIC 26 AHED NS >Y U3 3> %18
TE3C xR TEELUR,

A2 XEY OLTP MEAXRNGFABAECDONTIE. BIERER L TULVD Operational Analytics @
BEECRHLTVEIDT., 2E55BEFVTEVZRITNEERNET,
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2.3 Operational Analytics DREERIE

B1¥8 Operational Analytics DIFFET(E. HAEH BMBFAEOCERT/\—ROT7%2H
BOITBICENTEELUREDT., CTTEEEXCHEBNUET.

SEFAIETTLEEVWEEIEROMEE L. RINCHD [IN—EZFPRX-AVEFIX -2 —]
T9,

IN—EZFX - JEF2R - B2 H—DIS > ORF

MEECHATETLEZWZ/\— RO 7 (& [#HME&Y—EXTSY I A —L BladeSymphony
BS500] ® 24 17 <> (Xeon E5-2697v2 % 2 fEfd& Lz —/{—) &I>9—-TF54X
4R PLA >RXF /T3 [Hitachi Virtual Storage Platform G1000] TY.

BEE TR S B TRV \— RO 7

P—)(—

BladeSymphony BS500

JL—R: BS520H —/\JL—R
CPU: Xeon E5-2697v2 x 2 (24core)
XEY : 128G

AEHDD : 600GBx2

A L —=456t . 8Gbps FC

A=

Hitachi Virtual Storage Platform G1000
1.6TBI793185" 1-NM 5347° %9
(RAID5:3D+1P (4915.19GB) ,
I210-¥3V:0PEN-VX2, AN 77 4A0x1
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STEP 3. T+ U ra#(k

@D STEP Tl [@8MF—4 IR ] © (7L EF21UFr |, [Always
Encrypted]. [TDE Di{t]. RS F—=TIICKD Audit] 72&, SQL
Server 2016 CTP 3.2 Tttt a1 U@t = EIR T DHee=HBE
UET.

ZD STEP Tl RDZTEZFBEULET,

v

v

BT —4 YRI(CKDIERmENTR

LNV EFa1UFa (XD EFIUTr#1E

Always Encrypted (C K357 —5DIES1E

TDE (ZEBHRT—SES(E) DlEEm L. 1> XEY OLTP Mt

TSIV T—=TILICKD Audit (BSESEER)
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3.1 tFa1U5r Dk

SQL Server 2016 (L[, EF2 VT ZMLESED T ENTEDHAENES RSN TLFET.
ZEDEREDEF, ROESDTT,

B> —4 <Y AX2 (Dynamic Data Masking)

BEER (UL>Y b H—RESPYAFT2/(-12E) PEERBREYAD (BIDIEIC
BEif) UT. [BRmRZLIETEDHEE

FLANIL £F21YUF 1 (Row Level Security)

TLANILO7 Ol RIRTE DHEe T, - -2 &(C. BRTE3177 9%
R ENTED

Always Encrypted [C&kBFIF—FDIES{t

Ry RD—JEZRNDT—IE. T—IR—ANICIHEINETNDT—FE. IRTHESIE
LTI CcE=2Ee Bl —5zlBSLT. 7TUT—2 3> &8N (ICHIATE

TDE (GEBMRT—FES{t) DR LE. 1> ATED OLTP Mt

Intel @ AES-NI (AES BES{LDLEZZRILT DizebDanmtzy ) (CXEL T, TDE
DtEeZmE L, 1> XEY OLTP ZFALTWLWDIBE(CE TDE MFIFATIEEC.

FORIIV F=NEFABLUE Audit (OA>TS5A TR (CHT S EEEEHFR)

BEOCEHEREZEBRTF CED [T2RIIL =TI #eE=zFA LT, Audit (BE&
SEER) MYEJRE(C

CDOETIF. INSDHEEICDWNT. 1D 1 DEARNIGFIARSGEZRIBLET,
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3.2 HNFT—4 YRIICKBEHWRBRITR

B> —4 < X2 (Dynamic Data Masking) (&. LY N B—RBSDPIALF2I)IN— X
=)l 7 RLAREDERBIR/HEBERBEIRY (ELRBEICER) UT. tFaUFv58b (1%
WRBRDBSLE) ZEIRTEDIHEET T, CNE. ROKDICHBEIDICENTEET,

BNT—5 IR O DOFAH

TDT—4 HE1-Y -

colr‘i\ colB colC colD T —YRBRTED 4%1‘&1_&_
aaa@AALAAA cojp  2015-01-18 00:00:00.000

2 BEEBE  bhb@hbhbb.com 2015-01-19 00:00:00.000 \ @
3 CCCCC  coclooccocccolp 2015-01-20 00:00:00.000 L /
4 DD[aDD ddd@dddqd.co.jp 2015—01—21\00:00:00.000 ‘/
‘I 1 \ \
| BT —4 YR ERE |
\ \ X) HEPROZZL)
colB colC colD 1_-&_

SOOGOOC arOO@x 000 com 1800-01-01 00:00:00.000
36 BEXROOOOOOC bOO@3000 com  1800-01-01 00:00:00.000
a1 COMOOGOOGE crO@X000(com  1800-01-01 00:00:00.000
33 DDAHPOOOOOOC abOO@I000G eem  1800-01-01 00:00:00.000

\ HEROBVI—T—(F
HIBEEEL XFHIE SR 2 XF A—LF RLR BF—5% eeliss =2
(CHEif BUT. BDEYRY BEIRY 1900/1/1(CBif LNSRETERL

CDEXDIC, BNT—F YRXTTIE EROIBWI—TF—(CH U T, BEERERZSRTERVKX
S(CTD (NRITENET—FUNEBRTERNKDICTD) CENTEDDT. BERIBEROERS
BIR (IL>y b H— RESVOIAFT /N E) OF—FRBEBNMRDENTEDLSCARD
EC NN

BT —4 YRUIE. RDLS(C CREATE TABLE X7 — b XA NTOF—TIUVERBEEZ (&
ALTER TABLE X5 — X2 RTOFT—TIVEER(C, SIICHUTHEIDCENTEET,

— BT —4 YR DHREH

CREATE TABLE maskTest1

( colA int

,colB varchar (200) MASKED WITH (FUNCTION = 'default()’)
)

Hl&, —ABICHEFT T, MASKED WITH Z4F(13T. FUNCTION TEDLSICYRITTBIDN
ZEEEULUE T, LDOHITE Idefault] EWSEHZFIBALTLWEIN. CDBEEF. XFH7—5
Z [xxxx] DXDICYRY (B#p) B2 ENTEEYI ., FUNCTION (C(E. default odfti(C.
BEZEEL TS lrandom] Y2, EFA—)L VRLRZIYROITED Temaill. EFEDXF5
(CRARDTDENTES [partial]l RENHDET,

+ Let's Try

ZNnTlE. Nz THEL LD,

1. FIE BNT—F YRTZHITLHDT —INR—XEI—T 2R ULFET.
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— F—42~R—2 [ImaskTestDB] DERL
CREATE DATABASE maskTestDB

go

— T—HAAR—X a1—H— TUserXl] OERL
USE maskTestDB

CREATE USER UserX WITHOUT LOGIN

F—AHIR—R%&(E T[maskTestDB |, —49XR—X 11— —(&, [UserX] &WLSZETTIER
L. WITHOUT LOGIN Z{JIF3 & T, MBNRILI—H—(CLTVWET . CDXRDITHERRL
Liedl—Y—&F OJ1>930D1—F—-EUTEFAITDENTETRVDT., I/WEHN
RIMAAETIFRNDTIN, CFaUTr#eeZzH T ES(CDMEFRI—HF—(CIRDFT
(COESRIA—Y—F. OTA>%FTDEFTEELAN, Bk EXECUTEAS X5 —
A RZFALUT, #es a2l — U THRATRICENTEET., CFa1UFTr#EET
(F. BEOI - —TOMFZHUITVMEENZE A HDIDT. OV EHECEIIDI—Y
—DIERRTFETT)

JR(C. CREATE TABLE X757 — hX> hZEFRBULUTT—TILEERLET (F—TILEAE
maskTestl &L T. colA. colB. colC. colD @ 4 DDF&EER). CDEZIT. colB.
colC. colD @ 3 DDFTHUTIE. ROKSICENFT—4 YR IEEZELET,

— T—JILDER,, colB. colC, colD FIIZTRY ZEHFE
USE maskTestDB
CREATE TABLE maskTest1

( colA int

,colB varchar (200) MASKED WITH (FUNCTION = 'default() ')
,colC int MASKED WITH (FUNCTION = 'default()’)
,colD datetime MASKED WITH (FUNCTION = 'default()’)

colA (I —4E [int] DEFEDF. colB (& [varchar(200)] (CHilF T MASKED WITH
Z 501k L. FUNCTION (C(Z default ZiEFE LU TR IZFRE. colC (& [int] THRERICY
AD%HTE. colD (& [datetime] TEIKICNRAIZFZRELET . default ZIEE LIIHBS
([C1E. XFFT—F (Fxxxx]. #fET—4 (E[0]. BfF>—4(%[1900-01-01 00:00:00.000 |
[CNROTEDLDICIRDZET,

RIS, T—5% 2MHEBNMULET (T FBEHREDTHFEVEEA),

-— T—4%% 24EmM
INSERT INTO maskTest1
VALUES (1, "AAAAA", 111, "2015/10/30")
, (2, 'BBBBB', 222, '2015/11/30")

BtLT. BINULIET—9ZERLTHEET.

— F—SOHR
SELECT * FROM maskTest1

44



SQL Server 2016 CTP 3.2 H&EZ No.1 #FieEI 1> X~

- P B O
SELECT * FROM maskTestl
0% -
R [y b
cold colB colC colD
11 L AAAAA 111 2015-10-30 000000000
2> 2 BBEBB 222  2015-11-30 000000000

BT —4 YATTE 1Y — (BEEBEBEVHICN) CEALTE BEESD(CT—4
ZBRIDIENTEFT,

R, —IA—F D504 7O ZRIZHIC. BRAICEKR L1 —Y — [UserX|
(CxtLC SELECT #RZM5ULFET,

— T—AR—R 2—H—[Z, F—TILIZxtF % SELECT #EE %+ 5
GRANT SELECT ON maskTest1l TO UserX

RIC., EXECUTE AS X7 — hX> hZFIFALT. [UserX] TOJA> LIz ED8FES
ZalL—hUEFY (EXECUTEAS X7 —hX> & USER= THEELLEI-Y-—-TOJo
SllesEa>2Zal—h932ENTE. REVERT A7 — b A2 hEFEITI DFE TODHR.
ZOI1—Y-—TtoOd(>&>=1L—bhTEFEY),

— EXECUTE AS T UserX #>XalL—F
EXECUTE AS USER = ’"UserX'

SELECT * FROM maskTest1

REVERT

-- EMECUTE A3 T Userf T Zal—F
EXECUTE AS USER = “lseri’

SELECT * FROM maskTest]

REVERT

o - RRIENEF—F
= ERREND
H #R [ by m

Do O 1900-01-01 000000000
xooc O 1800-01-01 00:00.00.000

ZDLDC, — AT -—DNF—=TILICT IR UEHEF. BN7T—49 YXIONBE(TRR
DT T—IMNRIENTVB & =R TEET . SElE. colB. colC. colD (Cx LT,
FUNCTION (Y XU DEE) T default Z#1EFE L TLBDT. colB(XFFT—4) [ xxxx].
colC (#E>—+4) (X 10J. colD (HfF7—+4) (& [1900-01-01 00:00:00.000] (<X

TESNTNBDZ LZHERTEFXT,

ZDEDC, BNT—F IRTZFAITNE, — I -—TF-HSHEECERZREDILDIIC
12DDTARZEEFTY,
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+ FUNCTION [C email ZIBEUTEFA—=I ZRLRAEIYAD

R(C YRAODEERELUT Temaill ZFIALT. BFA—IL PRLAZYRAITUTHFLEL D,

1.

Iz I eH(C. BifFD maskTestl] —J)LICXH LT, ALTERTABLE X5 — bhX>
RTHIZEMUTHFELLD (colE EVWVDSHRIDIZEMULET),

ALTER TABLE maskTest1
ADD colE varchar (200) MASKED WITH (FUNCTION = "email ()")

ZDELD(T. BNFT—4 YAXJ(E ALTER TABLE X5 — bX> hTHIZEBNMT D EE(CHE
EITDZEETEFT . YRUDEHIC, [FUNCTION ="'email()'] LIEEITDZET. &
FA=) PRULRZERADTTEDLDCRADET,

RIS, T—5% 1 58N (colE FICEFEFA—IL 7 RLAERDXFT—FZEE) LT
HFELL D,

— T—8% 14BN
INSERT INTO maskTest1
VALUES (3, 'CCCCC’, 333, "2015/11/30", 'ccc@test. local’)

— F—5 OB
SELECT = FROM maskTest1

- 2O
SELECT % FROM mackTest ]

100% -

BFA—IL PRLZ
FROXFF—45

H#R [ sty

1A colB colC colD
111 2015-10-30 000000 000
2 2 BBBBB 222 2015-11-30 000000000
33 CCCCC 333 2015-11-30 000000000 ccc@testlocal

RIS, —#E1—8— [UserX] 57 0TCAULT. T—INNRAITEND =R LET.

EXECUTE AS USER = "UserX’
SELECT * FROM maskTest1
REVERT

EXECUTE AS USER = “Useri’
SELECT * FROM maskTest]

REVERT CXXX@XXXX.com A
0% - [CEHENTUS
E#E [y vty
[Py | colB  cols  colD colE
1 oo () 1900-01-01 000000000 MNULL

2 2 wooe 0 1800-01-01 00:0000000  NULL
3 3 oo 0 1800-01-01 00:00:00000  <x3X@XGGOcom
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[ccc@test.locall EWLVSFT—FH, [eXXX@XXXX.com]| EWSETIYRITE=NTWVBCS
EHRTEEFI ., COLDIC, BFA—IL VRLRAZEIYROUIEWSE(CIE. email BE#EE
AT EEFEFTY,

+ FUNCTION [C random ZiEEULU TEHET—4~ZELEUE

RIS, YRAODE#E LT lrandom] ZFALT. BET—IZEEBICTKAIOULTHEL LD,

1.

Nz IIeHIC, BEFED colC 5 (int —5ETHERLIZY) ZFIRALET. BIFDIIC
MUT, BNT—F YRATZHRE/EEIDICE. RDKXDS(C ALTER TABLE X5— b X
> @ ALTER COLUMN T. ADD MASKED WITH ZF#HUZX9.

ALTER TABLE maskTest1
ALTER COLUMN colC

ADD MASKED WITH (FUNCTION = 'random(1, 100)")

random BI#(C(E, 2 DOSIFIC, ALBOEEAZIEELFI. LDFIDOKLSIC (1, 100)]
EEEULRBEFE. 1~100 OBDEEICNATTDZENTEFET .

HMEMNTTUES. —f1—Y— [UserX] 57T ALT, T—IMYRI=NDZ &%=
HWRUTHELL D,

EXECUTE AS USER = "UserX'
SELECT * FROM maskTest1
REVERT

EMECUTE A3 USER = “Userd’
SELECT * FROM maskTest1

REVERT 1~100 OEIDAELL
100% -~ [CNRDOENTWND
G 1 N

colh coB  cold colD colE
oooc 18 1900-01-01 000000000 NULL
" seec 78 1800-01-01 000000000 NULL
303 seoe 1800-01-01 0000:00000  XC@IOGO com

+ FUNCTION [ partial ZI8EUTXFET—SZFEBDXFIIICIYRY

RIS, RRODEEE E LT lpartial | ZFIA LU T XFT—YZERDXFICIYAILTHFET .

1.

Nz I BEFD colB 7l (varchar(200) >—4~BTHER LIZHI) ZFRALTH
FU & D. ALTER TABLE .. ALTER COLUMN X5 — bX> hZRDEXS(CEITUFET,

ALTER TABLE maskTest1
ALTER COLUMN colB
ADD MASKED WITH (FUNCTION = 'partial (1, “zzzzz", 1)")
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partial BI%K(&. 3 DDOSIET [$EEEEF, padding, ERE| SVWSHETHREUEI. Lol
DEDIT 1(1,"zzzzz", 1) EIBEULLHBEE. HEEEFN 1. BEFHE 1 ROT., %iEEH

BD 1 XFEZOFFELUT. BOXFR zzzzz TIEHT J\F4>0ULT) YRIITBZ
ENTEFT,

WMENTT LIS, —MI1—Y— [UserX] 57 0TCALT, T—IMNIYRTENDdZ &%
HRLTHELL D,

EXECUTE AS USER = "UserX’
SELECT * FROM maskTest1
REVERT

EXECUTE 43 USER = 'Userit’
SELECT * FROM maskTest1
REVERT

wo% -~

%> TC. BN zzzzz (CIBHSN

S ERBD IXFHNEDEF
TNYRITENTULD

O 7% [ seb—3
cold  colB

cols  colD colE

68 1900-01-01 00:00.00000  MNULL

2 BrzzzzB 88 1900-01-01 00:00.00000  NULL

] 3 CzzzzzC 40 1800-01-01 00:00.00000 3@ X300 com

RIC. partial BEO5|IHEZROXLSCEE (EEHZ 1 5 0 (CEE) LTHELLD.

ALTER TABLE maskTest1
ALTER COLUMN colB
ADD MASKED WITH (FUNCTION = 'partial (1, “zzzzz", 0)")

MER., —MI1—Y— [UserX] 570 ALT. ERZHRELTHET,

EXECUTE AS USER = "UserX’
SELECT * FROM maskTest1
REVERT

EXECUTE &S USER = "lUseri’
SELECT # FROM maskTestl
REVERT S£TD 1XFHEDFEERET. }
100 % - KON zzzzz (CIBHBEND

0 RE [ Avt—
cold  colB cols colD colE

1 11 Azzzzz 16 1900-01-01 000000000 MULL

o 2 Bezezz 20 1900-01-01 000000000 MULL

3 3 Czzzzz 43 1900-01-01 000000000 3O0@O000 com

SEF. EEHZ 0 (HEELTNSDT., REOXF(FE DO TORWC LZHERTETHLR
W&o

ZDEKSIC partial BEZFIATDE. XFHINFT—FIZERDYFICIRITDZENT
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DD TREFHTY,

REDEDR ~AXAVVUT RMER,. masked _columns h~¥04% Ea1—~

BT —45 YRUDFEZER T D(C(E. masked_columns H50O0 Ea1—%=FEBID5E
NHODFEIN. INKDBEERDA. Management Studio MRAT) T NERMEEZFIFT D75
ETY, INZFRAITBICE. ROKSIC, ZET—TI=zH0UvILUT. [F=TNVERAIVUT
ME] 5 [#FiRER] — [BIULWIIY IF«4H9— D4R #O0UvwOUFET,

Az SOLQueryS.sql - WIN10.maskTestDB (WIN10¥matu_tak (56)) - Microsoft SOL Server Management Studic (E2%)
771‘!b(F) 50 =RV 2IVQ FOTIIHP) T}(J?(D) Y=IWT) aSESW) AJLTFH)

Pl el S @ | S FLL TN e |d(,_\j,;5|.q-.~_— BT B
)| [maskresps <|| 8 =EG0 b PO = oo 25 o) L[0T AT a8 8n 8y = 2
b o MR SRR EETRE IR SOLQuery4.sql - WI...N10¥matu_tak (93))
%-' e ) Jkkekkx Object: Table [dbo]. [maskTest1] Script Date: 2015/11/28 19:39:09 sokokik/
B Lg ﬂNx %S‘g-i ;EferWEj‘D‘TDO-WIN1D¥matu_tak,| gET e e oy . . .3:
CA YATLT-9K-A
9 DA SET OUOTED_ IDENTIFIER ON .
:J DWDiagnostics G0 BT -5 IRIDER

BROVT MEEnz

| J DWQueue
B [ maskTestD8

SET ANST_PADDING ON
GO
L3 F-9R-Z 8 7U5h

2 7 CREATE TABLE [dbo] [maSkTest 1
3 yAazh 77l [colA] [int1H
@ [ FileTables [colB] [varchar](QOO) MASKED WITH (FLUNCTION = parha\(] zzzzz", 037 HULL,
= Lo AT LeolC] Lint] MASKED WITH (FUNCTION = *random(1, 100)°) HULL,
Ef=] o, maskTeot] [colD] [datetime] MASKED WITH (FLMCTION = default() ) NULL
= Ca 5l FLT- .. oIE] [varchar](QDO) MASKED WITH (FUNCTION = “email()") NULL
e B2 [PRIMARY]
Ca &l

iz 1000 FTDER(W)

b
BT LiwaoEsm

[
o &= F-INEATUTHES) > v B HL0ITY IF9- vl
[a - EFERO==RM ) —_— . |
y. &t TPl
o A=UY-2 BB TR T -(M: 2 =
s ATUBEATEIAT-(M) EJE%tD) , g . P
f Jorsayy | FI0ESH. MBRESHERR ¢ @ T ogrvkvad.
3 ServiceBro- oy 23k 45 0AM v RS v
L Arb-3 F-5728() .
3 tFalFq ARL=3A) 3 o R
|3 ReportServer &
@ |l ReportServerTe et s F-98lRL) v

ZHT. CREATE TABLE X5 — bX> MIERSNT, BINT -5 YRTDEECHRT D
ENTEFT,

masked_columns 714504 Ea1—%FATIHEE. RODKS(C I'masking_function] 5l
EEZEWRITDIENTEFET,

SELECT name, masking_function, x*
FROM sys. masked_columns
WHERE object_id = OBJECT_ID (" maskTest1’)

—SELECT rame, masking_function, *
FROM sv=.masked_columns

WHERE chiect id = OBJECT IDC maskTest1™)
00% -
H#% [y st

name masking function ohject_id name column_id  system_tvpe_id  user_type_id
1 partial(1, “zzzzz", 0) 645577338 colB 2 167 167
z colc  random(1, 100) 645577338 colC 3 56 56
3 colD  default() 645577338 colD 4 &1 &1
4 colE emaill) 645577338 colE 5 167 167
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ZDELD(C, BNFT—F IRVZFAINE. T—YZ2HEICTRT ESECER) 35L&
TEBDT, ILSY b H—RBSOIAF2)\— A=)l 7 RLRR EOREHRR/HWEER
BENAVIZENTHRIDZENTEXT (BFa VT Db, BRER /T —FREDELE
ERIRIDIENTEFT),

ZOft, BT —4 YXUICEIIEMERE. A>S1> TvIDRDEY INEE(CRED
ERVET,

Dynamic Data Masking
https://msdn.microsoft.com/en-us/library/mt130841.aspx

asa L4

Dynamic Data Masking

SQL Server 2016

Strong Passwords

Row-Level Security

» SQL Server Encryption Updated: November 19, 2015

Applies To: SQL Server 2016 Preview
Dynamic Data Masking

Topic Status: Some information in this topic is preview and subject to change in future releases.
SQL Server Certificates and Preview information describes new features or changes to existing features in SQL Server 2016
Asymmetric Keys Community Technology Preview 3 (CTP 3.0).
Dynamic data masking limits sensitive data exposure by masking it to non-privileged users.
Dynamic data masking helps prevent unauthorized access to sensitive data by enabling
customers to designate how much of the sensitive data to reveal with minimal impact on the
application layer. It's a data protection feature that hides the sensitive data in the result set of a
query over designated database fields, while the data in the database is not changed. Dynamic
data masking is easy to use with existing applications, since masking rules are applied in the
query results. Many applications can mask sensitive data without modifying existing queries.

»  SQL Server Audit (Database
Engine)

For example, a call center support person may identify callers by several digits of their social
security number or credit card number, but thase data items should not be fully exposed to the
support person. A masking rule can be defined that masks all but the last four digits of any
social security number or credit card number in the result set of any query. For another example,
by using the appropriate data mask to protect personally identifiable information (PII) data, a
developer can query production environments for troubleshooting purposes without violating
compliance regulations.

The purpose of dynamic data masking is to limit exposure of sensitive data, preventing users
wheo should not have access to the data from viewing it. Dynamic data masking does not aim to
prevent database users from connecting directly to the database and running exhaustive queries
that expose pieces of the sensitive data. Dynamic data masking is complementary to other SQL
Server security features (auditing, encryption, row level security...) and it is highly recommended
to use this feature in canjunction with them in addition in order to better protect the sensitive
data in the database.

Dynamic data masking is available in SQL Server 2016 Community Technology Preview 3 (CTP
3.0). For Azure SQL Database, see Get started with SQL Database Dynamic Data Masking (Azure
Preview portal).
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3.3 TN EFaVUFTa(ICLDEF1USTr5#(b

LA EF21UTA (& TLADTIOCAR#EZRR TEIMETT . CNZFAINE 1
—H—(CHUT, BBTED 7] ZHRTEDLDCIRDDT, MDKXDIICA—HF-T&C R
BRWMTZHIRTEDLDCRADET,

FLAL X VUTa
_ ) User2 (&
tl =-Jn User2 OF—4
Userd colUserName | colA colB DHESITED User2
Userl 1 AAA
N /
Q - > Userl 2 BBB %
' =
\& User2 3 cCC | =
User2 4 DDD £
— User3 5 EEE |< |
ser
Userl OF—% Userl 6 rd Manager
DHESRTES \l,

CDESCITILNIL tFaUFos = FABAINE. Userl (& Userl DF—HDF. User2 (I
User2 OF—HADHUNSBTERVWLDICHIBITBZCENTEET, £z, IRNTDT—HF%
SBTE31—Y— (KTIE Manager) =& EI D EHTEET,

Manager (&
2F—HESRTED

» Let's Try

ZNTE, INZRHUTHEL LD,

1. FIE TN BF2UTo 2RI edDT—IN-RED T —ZFRLET,

— T—H~R—2 TlrsTestDB] DERK
CREATE DATABASE rsTestDB
go

— F—H~R—X a1—#H— Userl. User2. Manager D{ERL
USE rsTestDB

CREATE USER User1 WITHOUT LOGIN

CREATE USER User2 WITHOUT LOGIN

CREATE USER Manager WITHOUT LOGIN

F—AINR—2%&(ErsTestDB|. 7 —FX—X 1—H—(d[Userl]. [User2]. [Manager]
EWVWDSEZRITEKR ULET (WITHOUT LOGIN (&, IREMNRZFUATEFAURLMEWLS
[CIRDFEITH. TNV BFa2UFT o ZR I DT OEZNR L —DIERREEICIRD
x9),
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2. JRIC. CREATE TABLE X7 —bX> hZFBLTT—JILZIEHRLET,

,colA int

,colB varchar (200) )

— F—7J)L TrsTestl] DERK
CREATE TABLE rsTest1
( colUserName sysname

F—JJL4&(Z TrsTestl] & L. [colUserName] 5l)id. 770tz R BIEE/R 1 — —DEZREIZEIR
NI BEHICHAELUET, [colAl & [colBl (ClE. $FICERIEIRVD T, BHRFIDELEIT

AXKTT,

3. RIC. T—F%Z 4HEMULET.

INSERT rsTest1

VALUES (' Usert’
, (Usert’
, (User?’
, (User?’

— T—4%% A%EMN

"AAA)
"BBB')
" CCC")
"DDD")

1. 2 B[4, colUserName 5l)(C Userl Z=4&#IL T. Userl OAHNESBTEBLS(C L.
3. 44BI(C(E User2 Z&Mg3LSICLET,

4., RIC. BIIULET—9ZHERLET,

— PSR

SELECT * FROM rsTestT

F— S

100% -

E &2 g sty

1 i

2 lUzar 2
3 Uzar? 3
4 Uzar? 4

- T oit:
SELECT * FROM rsTest1

collserMame  cold  colB

EBE
CCC
LoD

5.

SELECT #RZf5UET.

BT, T—IXR—X I1—H— (Userl. User2. Manager) [CXULT. T—JILICHT S

— T—RAR—R 1—H—[Z, T—TIJLIZxT B SELECT #ER %5
GRANT SELECT ON rsTestl TO Usert

GRANT SELECT ON rsTestl TO User2
GRANT SELECT ON rsTestl TO Manager
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TLANL EFAVUFTORODI—T—EERBELFI YT+ RYUS—DIFR

LA EFaUT v & A—Y—EBREBEEFIVUT 1 RUS— (D15 —) ZERT D
CECKOTEHETEFT.

6. 1—Y—FEEBHI. ROKSCHEKRLET,

— IR X)) T4 EERT 5001 —F—FEEZBEEDIERH
CREATE FUNCTION rsFunc1 (@UserName AS sysnhame)

RETURNS TABLE

WITH SCHEMABINDING

AS
RETURN
SELECT 1 AS result
WHERE USER_NAME() = @UserName
OR USER_NAME () = 'Manager’

11— —EHREEHDERIIE rsFuncl ((FEDEFIZRERIRE). 5/8(C @UserName ZiE
MUT, A—Y—RZZTENDIKLDCULET, B#DPT(E. USER_NAME() BE#=FIA
LTERTPOI—H—EZES L. 5I8EVLTRITRO - —&EEZE0LLNEDIN HD
LM& Manager WESHEHIKL T, 1—HF—2MNFELVEZ(E Manager DIF&EIC 1 %=
IRTLSICLUTVET,

11— —EEBEZER LIz, FILTER PREDICATE ZHEELLEFIVUFTs RUS—
(TANVF—) ZERRULET. CNZTDICE RDESIC CREATE SECURITY POLICY
AT —bMAT MEEIRUET,

CREATE SECURITY POLICY rsFilter1
ADD FILTER PREDICATE dbo. rsFunc1 (colUserName)
ON dbo. rsTest1

WITH (STATE = ON)

ttF+a1UFo RUS—D%BIE rsFilterl ((EFED&FIZRETHE). ADD FILTER
PREDICATE T [dbo.rsFunci(colUserName) ON dbo.rsTestl] £3I8EIT D ET. %
HU>—T)L (rsTestl) (CX LT, rsFuncl B8%# (BIOFIETER LUIZ1—Y —E&RE) T
T I —ZMNNT T, BEEANSZ351#(C colUserName 3 &E5X 232 ENTEDILDITRR
NEI. KED WITH (STATE = ON) TlE. CottFaUF« RUS—EBMWELIT D&
NTEFEY,

UET, 7N BFa2 VT DOFRENTTTI,

RIC, BEOI—Y— (ABEESASZISNTULVRLWI—Y—) T, >—TJJL% SELECT L
THET,

— [AHEEAEZ TR NI —F—
SELECT * FROM rsTest1
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-- IEERM S Z S TL7aLn a — 1 —
SELECT * FROM reTestl

100% -
=R [y by

collserMame  cold  colB

HERICE, BER>TEFRA. COXDIC, T—TIICHULTIAIWNI—%EELTNDIEG
BlZlF, A—Y—FEZBERTHELEI—Y—LHNE. T—TIL T—HESBTERUVFEIC
IRDET,

9. RIC. Manager 1—H—TVOTRAUTHFY (EXECUTE ASUSER X5 — hX> hTHI
DI1—Y—TOEHFZ>ZaL—~UET).

—— Manager #3212 L—+
EXECUTE AS USER = 'Manager’
SELECT * FROM rsTestT
REVERT

-- Manager & X —
EXECUTE &S UUSER = 'Manager’
SELECT ® FROM rsTest]
REVERT

AdA
BEE
CCC
ooD

Manager 1—H— (% IRTDT—FZSRIDZIIENTEET, RNENIC(E. T ILF—
TIRELUREI-Y—E&HBEAD [USER_NAME() = 'Manager'| EWSEDHMFIAENT
L\T. Manager 1—H—T&HNE. IRNTHOT—FMRBEICRDET,

10. X(C. Userl 1—H—TrV7IOCALTHET,

— Userl #2aL—F
EXECUTE AS USER = 'User1’
SELECT * FROM rsTest1
REVERT

- Userl & Zal—F
EXECUTE AS USER = “lUserl’
SELECT * FROM rsTest1
REVERT

100 % ~
O RE [y by
collserfame  cold  colB

1 | Usert 1 AR

2 Uzer 2 EBEE
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Userl 1 —H—(Z. colUserName 5t Userl OF—45 UHWSBTERW\WT EEERTSE
ig_o

AEBHIC (. T )L —TEE UL —EERRHEEHAD [USER_NAME() = @UserName |
EVWSEDHAFIAEN T T, USER_NAME() (& Userl (&L CUL\D1—H—D%&AE])
ZiR L. @UserName (C(d. colUserName 7l (CA&IENTLID T —4 (Userl t° User2)
NEZB5NBDDT. T—41 Userl DFEICIE. TOERZIRDEVWDHETT,

RIC. User2 11— —TF7OALTHET,.

— User2 #2aL—F
EXECUTE AS USER = 'User?’
SELECT * FROM rsTestT
REVERT

- lzer? L Zal—Fk
EXECUTE AS USER = "lUser2’
SELECT * FROM rsTest]
REVERT

100% -~
O #R [ ey
collzertame  cold colB
N e''s!
5 User2 4 DDD

User2 1—H—(4. colUserName %' User2 OF—45 UNESBTERWC EZER TS
ESCIN

ZDEIE TNV TFaVUFTsZFRAITNE. TLANLOT7 IR HiElaeRRIT D&
ncE I-5-2&E. RERWMTZFIRTEDLDCRDET.

TLNIL EF1 VYT Z2EMELIEWNES

TLANIL EF2UFTZ2BMELZWES(CE FFRLEZITAMSY— (BF2UFr RUS—)
ZEIMET DT TR TUET. INEHLTHEFLL D,

1.

T IV —Z 8T BD(CIE IRDES(C ALTER SECURITY POLICY X5 — hXA> KT,
STATE Z OFF ([CERELFT.

— fTLANL X ) T4 ZERET D (T1IL2—ZEML)
ALTER SECURITY POLICY rsFilter1
WITH (STATE = OFF)

- ATL YL EFAUF o FEMET S (T )LR —F B
ALTER SECURITY POLICY reFilterd
WITH (STATE = OFF)

00% =
Ha dotr—
v FEERICETLELE.
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b L&, BEDOI—Y— (AEERNMASI5sNTVRNI-—Y—) TE T 9%
SRTCEDLICDFET,

M

-- filbFERAISZ SN T LVEL 2 —H— (B iE(IE880]8E)
SELECT * FROM rsTest]

00% -
O % [ b3

collserMame  cold  colB
1 ABA
> Usert °  BBB
3 User2 3 [
4 Uzer? 4 LoD

Zoft, TN tFa VT« (CEITIERFBERIE. A>S1> TVIDRD NE WY INSE(C
RBEBVNET,

Row-Level Security
https://msdn.microsoft.com/en-us/library/dn765131.aspx

.- <

Row-Level Security

SQL Server 2016 | Other Versions =

Permissions or Securables Page

Password Policy

Strong Passwords Updated: November 30, 2015

Applies To: Azure SQL Database, SQL Server 2016 Preview

Row-Level Security

Row-Level Security enables customers to control access to rows in a database table based on the
. characteristics of the user executing a query (e.g., group membership or execution context).

»  SQL Server Encryption

Row-Level Security (RLS) simplifies the design and coding of security in your application. RLS

Dynamic Data Masking enables you ta implement restrictions on data row access. For example ensuring that workers
can access only those data rows that are pertinent to their department, or restricting a
5QL Server Certificates and customer's data access to only the data relevant to their company.

Asymmetric Keys . .. . . .
Y y The access restriction logic is located in the database tier rather than away from the data in

another application tier. The database system applies the access restrictions every time that data
access is attempted from any tier. This makes your security system more reliable and robust by
reducing the surface area of your security system.

r SQL Server Audit (Database
Engine)

Implement RLS by using the CREATE SECURITY POLICY Transact-SQL statement, and predicates

created as inline table valued functions.

Applies to: SQL Server (SQL Server 2016 Community Technology Preview 3 (CTP 3.0) through
current version), SQL Database V12 (Get it).

In this Topic

* Description

* Use Cases
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Always Encrypted (C&B57—HDIES{E

Always Encrypted (. XY NDJ—ULZRNDZT—5FE. T—HIR—IAAICHBMNETNDT—4
B, INTHESEU TN TEZIHEET T . ASPMICIE. RDOKD (CHF—FEBSIEL TIEINT
BCET. INZERLTCWET (ZPTUT—2a3>hoEEBNICHATEEY),

== Always Encrypted FREEROT —S OIESE

SELECT * FROM asTestl Always Encrypted T

55— 5 =iES{t

wo% -

O & [y by
colA colB colC

01 B44A56 DBFOBSS6203561 098005 B0EFEEA...  0x0112FD74202543520C46C5F5135E0B200DDEAD2Z4AE4A000...

2 00137 A2B5E1 4A4F 1 ESCTE0651254DA455345 0:016747C02567DAF26EAGBCA1 FA5BADS0715EB5EFFOESS22F

[

HEICF. DY —RREBRSNTVDDT, ERICREIDZENTEET.

iz, SOLQueny2.sql - WIN10.2eTestDB (WIN 10¥matumote (71) - Microsoft SQL Server Management Studic (EEE) ‘
J7ALF) REE |RN FOVIZRP) FI9F0) Y-MD MUEOM) ALFE
i . . T Always Encrypted - a X
P - S @ | RTINS 4 @9 - o
i ) ) | [ceTeston | b FNI0) B g s
AT5TI I9ZT0-5- ~ 1 X} sQLQuery2.sgl - W...10¥matumoto |2 @ N7
ER- e TES
a Lﬁ WIN10 (SQL Server 13.0.900 - WIN10¥matumo| _
—- . Always Encrypted (I, 713k 71-| }-§’Z4t\SQLS?NEvJ'-5f\ ATBRINTVIEELE
= 0a 7982 BERETOLICRIINNE UNCERISATY R TV~ IROT-SDES L
@ ¥AFh F-FR-7 EFTALET A SQL Server [FES —E’\Eﬁltmvuﬁ PES-/
0 F-9R-A AFvTFvavk
= 0 s
o FHLLT-FA-AN)...
=4 HLLWITYQ)
® B [ [ttt < bt
F-GR-FEATUTME(S) ’ i i
ol 5 o el
N _ HEE=
20 mro . AIFAFIM | o I
=ca TrEyhA) A3 YIcE B() I g =
| Bl ADONET g
O powershel nzaiH) Stretch(s) : ‘
Ca i g
=] Lifi-b(P) v SIDESHE...
e ZHOEEM) ER(S)
(=] D) B O 2ENSIOR-TERFELEV. @
gow  EE ST B
(1l ow BEOEBICEFF) EAR
i o TR vl

Always Encrypted ZFIE33/zHIC. 7TUT—2 3 AITEE T INEN D DD(FIEHRXF
BDHT. TOENADTOTSAREBIETDIHNEFSDFEFEA (FEHEXFHI(C Column
Encryption Setting=enabled %iBil9 23MD#./=/ZL..NET Framework 4.6 J EH\WE),

Dq Gonsole Application! — Microsoft Visual Studio (‘EIE4) Y2 @ DHybiER CrHa) P o B x
IPAME)  #REE FBRY  JoIohe)  ELRE) FAwHD)  FoA) Y-UD FAkE) SR oo AulEd) Yo
(< BramN 2 - Debug - Any GPU - P EE- B E =22 A -
= T VYa-vay 19330-5- vix &
¥ Coneols Applicationt - %, CorenleApplicationt Program - @, Main(string(] args) - Alo-seam o i[‘
+ =
b R 5o -
using System.Data.SqIClient; T Vi1—%ay 19290-3- oER k) P

%] YUz —93> ‘ConsoleApslicationt * (1 IOTE
4 @] ConsoleApplicationt

=namespace Conzoledpplication] RS b F Properties
{ Column Encryption Setting=enabled poems@

Ziehn ¢ Agpcanfig

= class Program P ¢* Program.os

D ?tatic void Main(strinsl] args)

LG~ ~C-OLYGT 3~ f J=iog pag

string cnstr = “Server=localhost;Database=aeTestOB; Integrated Security=35P1:"
+ “Column Encryption Setting=enabled”;
using (SqlConnection en = new Sqllonnection(cnstr)) r b
i YU2-33y I | F -k IDAF0 B3 Ea-
using (SqlCommand cmd = new SqlCommand()) =EED 2B =
{ 1 CifUsers¥matu_tak¥Deskiop¥C pplicationT¥C pplication ¥oin¥Debug¥Ci pplicationte.,. — O X
cmd. Conrection = cn: AkA ~
string sqlstr = "SELECT * FROM aeTest]”; EE
omd. CommandText = sqlstr; oo
try L
b denD: EELENT 5%

HigTED

using (SglDataReader dr = cmd.Executel

while (dr.Read())

Conzole Mritel ine(dr["colC™]. ToString());
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+ Always Encrypted TOEXEE (PTUAD BS <« ES ZBAHTITD)

Always Encrypted TOEXREEE. RDKXDICIEDFET,

PV —>3>4 ((NET Framework 4.6 DIF&) SQL Server ProfilerTHv I Fv LEFTUNSREENE SQL

B¢ ConsoleApplicationt — Microsoft Visual Studio (E32) BAsa serverProfier - )

JPMF) RRE) BT JOVIDNE)  EAKE)  FAWID) FomM U-uT)  FARE) SN o 200 BRO R0 BI® oMM MFIW AT

: BNEERa2|r EIEETED
o - B-2me 92 - Debuz  ~  Any GPU ML R R S ER
X EE - 1 (WIN10)

2 | EventClass [ TextData

& [ ConsoleAnplicationt ~ "%, ConsoleApplisationt Program ~ @ Main(stri S0L:BatchCompleted  SET TRANSACTION ISOLATION LEVEL READ UNCOMMITTED

g RPC:Completed exec MessagelusueReceive @QueueMame=N'DiRol IbackOueue',

3 /BRI S 4 — 2 TIRET 55 Audit Login - retuork protocol: LPC set quoted_ident ifier on set

< using (SalConnection cn = new SglConnect ion(cnstr)) RPC: Come | eted exec sp_describe_parameter_encryetion N'SELECT * FROM a

Sz I RPC: Comp | eted exec sp_executesq| N"SELECT * FROM aeTest] WHERE colB =

T using (5qlCommand emd = new SqlCommand()) Trace Stop

g (— s

cmd.Connection = cn

i - tesal N SELECT # FROM aeTestl WHERE c

o string sqlstr = T/SELECT 4 FROM seTestT WHERE colB = Bpl1”; T T 0 D151 3350BBS585035b1093 0DSELFEEANIS 207 ASBABS ACOmA3305009EA65

i cmd. CommandText = sqlstr; S~

! SalParameter pl = cmd Parameters.Add("@ 1", SollbType. Int);

i pl.Value = “111° —_— — BES{LENZRRRICERENT

s fry IESfEEneAcaLTs SQL Server [CXEEN3

s { ﬁﬁtﬁb\$YTEEEE

= cn.Open();

using (SollataReader dr = cmd.ExecuteReader ()) SQL Server 2016 fil
= = {
ES{EEniT—4 while (dr.Read(]) - hlwavs Ercryeted SEHRO T —% OIEED
DEE { SELECT % FRH cTest | Always Encrypted T
Console.WriteLine(dr["colC"]. ToString()); ] B> —5=IES{L
b R By vty /“\'S
cols_colB L colG

1 CMUsers¥matu tok¥Desktop¥C pplication¥C 1¥bin¥DebugdC fee  — O 1 11 00144466 DBFOBG8680356 1 099905B0EFEEA . (~0112FD74802543520C46C5

fad ~  —— — — A4F1ESCTE0BS1254DAAT034D.  0-016747C 02567 DSF2GEAGSC]
gSbenes—4 e — % H
CES ES DEUSTIEE 77 URINE B (C

EXICEULTIND

TV —2 3 > 0EHXFH(C [Column Encryption Setting=enabled| ZEBILTHL
ET 7TV —2 3> 07005 ARICERSNZEL (LOBITE colB FIc5EX5 111 &
WSHE) (. 7TUT—23>(CL>T. BEIN(CES{EENT (0x01B44A66DB~ T ICH
FEHEINT) SQL Server (TXEESNZET . SQL Server AIT(E. BES{b=NEIRETT—4H
BENTL\D (0x01B44A66DB~ WS TIRINESNTLND) DT, CDZRET 9T T
Dog— 3> (3RY. EVWIHRNTY,

Ffe. 7TUS—2 3> AITIE. colC BT —4 (lES{ban/z 0x0112FD7480~ XD
—A) ZEREBLTVWEITH, COFT—HICDNTHE, 7TUS—2 a3 > AB#NIICESIEETO T,
AAA CW\WSFT—HICRULTWVET,

CD&ESI(C. Always Encrypted ZFAHINE. 7TV —23> O—REZEITIERL

(BB I DDHEHFINEITT). SQL Server DT —IBKVRY NT—T L& FENDT
— BB TR CENTEDRLSICRDFEIT =tFaUT s EKIBICRLEIEDICENTEE
9,

» Let'sTry

ZNTE, INZRHUTHEL LD,

1. ZF9'(&. Always Encrypted ZiHITzbDFT—INR—XET—TILZERUE T

— F—ER—RDIER
CREATE DATABASE aeTestDB
g0
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— T—JILDER
USE aeTestDB
CREATE TABLE aeTest1
( colA int PRIMARY KEY
,colB int
,colC varchar (20))

-— T—4%% 2431810
INSERT INTO aeTest1 VALUES(1, 111, "AAA")
INSERT INTO aeTest1 VALUES(2, 222, "BBB')

— F—5ORR
SELECT * FROM aeTest1

- FoaDRE
SELECT # FROM aeTest]
100 % -
O &8 [y by

ol colB colC
1 111 AsA
s 2 222 BBB

F—HINR—24%(d laeTestDB]. ZdDH(C [aeTestl] EWLWDELHIDT—TILEVERR LT, T
—45% 2EMULTHEET., T—TILICIE TcolAl & TcolBl. TcolCl @ 3 Bl%E/ERL L
TWEITH, COBDFIET lcolB] & lcolCl FIEES{ELTWEET,

1. RIC. ATz~ ITORXRTO—S—7T laeTestDB] —4IR—X&xHFHIIUVILT, [F
A1 AZa1—od [FIDEsS{E] =#o0UwvoOUET,

Uz SOLOuery2.sql - WIN10.aeTestDB (WIN10¥matumota (71)) - Microsoft SO Server Management Studio (EEE)
THMF) REE TRV TOVIZHP) F/97D) V-0  HYEIW)  ALTH)

PRl G [ L FTIN GBS S| 4 a9 - - F- b =l
P Q;| acTestDB | T EFN P FIID B 35 gl | 30 aT iy | FEREEA] ‘ T2 EE | & <
AJSrOhIIAFO-5— - 0 > 50LQuery2.5ql - W... 10¥matumoto (71)) X%

EE- 3 e TE S
= [ WIN10 (SQL Server 12.0.900 - WIN10¥matumo,
=03 7F-98-A
3 YAFLF-H4-2
03 7-9R-2 ZFuFrayk

=0
= FLLF-FA-AN)...
R FLWIINQ)
! = -
F-FR-AERTT L) »
1
@ ! 5200 | , F59%(0)..
.
= #v-(Q) v ATSAVITEBM
ca TriyNA) AYSAET3()
= PowerShell (ZEH(H) Stretch(S) ’
=
Ca LTt-H(P) ' q FoESt. |
= —
3 ?.HLME(M) EH(9) v
I ow EED! 19797 (B)...
li DWW smpERIESE ERR) »
3 ow _
3 s ForFR =)
| )l ReportServer F-9R-2 35-YT E25-0EE(0)...
1] ReportServerTempDB bSYF Iy DIDER()..
| rsTestDB
Ca #$al7r AT D EB(E)..
3 $-10-2T5oh In-Memory OLTP 85 Fry7UA M)ER(G)
&2 LIYr-9sy -
[ C3 AlwaysOn ST % TS F T -3y DR EX)...

2. [Always Encrypted] D« H—RAOEEH LIS, RIIDR—=ZTIE DRAN] R = TUw
OUFEY,
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| “,I A
RH

EN
FlmER

NAT- -0k

3
®

£=

i

i
Al
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@ AT

Always Encrypted [, 7L 9wk N-FESHE, SOL Server T-9/- AICBHISN T\ OEELIE
BEFETILIERFSNTVET . ISMFUMEDISA TN FIUT-2ayADT-SDES L
ESFAILETAL, SOL Server [EESEF-ELETIILERLTEYE AL

________________________

1 1
1 1
1 1
1 1
| p— T |
1 y_ ¥
| - .
1 v
1 = 1 '1
: § 3
1 1
1 1
O REREI0A-TVERTLEL. D)
1

CEnm > | [ soven

RO [FIDEIR] R—>T(E. [CEK_Autol (Fifl)] MHEIRESNTWBRCEEHRLUET,
N, EES{ET DD [FIDEES{EF—] (COLUMN ENCRYPTION KEY) (C/23
BEDT, D= RICK>TEIBNICERSINET,

.J Always Encrypted

| —,I HdRIR

23

NAS- -0
=it

@ AT

1
IS bOfEs ESiktEs
£3 e ESLoEsS ESs
=] dbo.aeTest]
cold
colt 7 REEN - CECAutel (BFR) |
colC Z  REER# - CEK_Autol (E73)

J

[ egzzirfloaess

O —
<3P |(LEAN > | [ $evel

[aeTestl| —TJILDFID—EHNS(E. [colB] & [colCl FlZzFTwv oI UT. TNEIBE

ETBLSICLEY, [BESIbDTEE] TR [RERNY] =2 [SOHAILE] ZER
LEY (BSEES>HMETDINESHZRELE I, HH(E DRERN] 23ER).
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4. RD [RRF— F—0DiEM] XR—>TlE. FIRAY— F— (COLUMN MASTER KEY) %=
ECIHERT DD EFRELFET

T Always Encrypted - m} x
L IAA-F-OWR
B @ ~IT
FlZER - = o T s = e
FLWAIESEF-FEmMT 3. RETIDIFIVAF- F-EERTILSHBYET. FIVAF-
YA -0, F-AF-SR-ADABICERAINET .
FIRAS- F-EEF:
BEIERAIVAS -+ ~

- AP FONA5-EER
® Windows SEFAS AT

b1
ELI

() Azure Key Vault

SEBAER R 7D
d—5— X7

G
<230 (AN > | [ Fevl

ZZTE AIRRY— F—%&=BR] T [ABERFIIRRAY— F+—]1. [F¥— X7 JO)A
4 —%&R] T [Windows FIEAER R7], [WNRH— F— Y—-RZ&&ER] T [REDOI—
Y—] RNt & (INTEIEMR) Z2HBLET. INT. I—Y—DiHEX~
TIHNRRY— F—ZERT D ENTEET.

5. XD REENR—S] TlE. Always Encrypted Z&ET DIHDRIUT ha4ERRT DDHN
SITSEITIDIDONZEHELUET,

7| Always Encrypted — O b4
| dEar
e @ LT
FIMER
ESLESEIEERTSIED. T- I TSERARAESHIAETISYEEN. S
YAF - F-DiERL A =BEEERTOL. F-IEDNINEAEYET. HEENTVIAYTS VAEE
- B IDESEAESEORFEATI- LTI LEEENLET.
A
B

BSENTTI3ETIE F—IILIC
%495 INSERT > UPDATE /2&D
BRSO 3> =2FTURN
FOLCLELLSENWSES

i
E "

Select how you would like to proceed

O PowerShell Z7UTHFEE RLTRTERTS

@ EFELTSTRT

»—
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CCTIE [BITULTSICRT] ZBIRLU T, I<ICEITIBLSICUET,

RED [BIE] XR—2TE RERBTZHBLT. [8T] RY2Z2I0VUvIUET,

T Always Encrypted - O X

- |E

EE] @ rIT
SloER 09— FTERLEAEERSLET.

VAT F-0RER [ET] E7U9ILT. UFOLIBEanEBIreEELET.
A O Y-A F-GA-ADEE

T Eae
- EIEBTEF-9 /- & acTestDB
= FLWYAS- $-01FR
- FLNTRS - $-4: CMK_Auto]
Windows EFBZ A FFDELINTAS— £ CurrentUser
SEF-0OfFR
- FLNES{EF— CEK Autol
-3 colB DES{E
T aelest]
RS {lF 4 CEK Auto]
- BEES{eMIEE: Deterministic
2- 7 colC DESE
e F=TI % aeTest]
- EEE{tF—45: CEK_Autol
ES{LMIER: Deterministic

e

=1
EE

1 —
B Sm )

B ET. Always Encrypted QI ANTODEE FIVRAFT— F—. SIDOESEF—DIERK.
colB & colC Fl(Cxd BES{EDET) MRET T,

IRTOERTAINT DL (BSIENTTIDE) RDELD(C [#R] XR—>2T [GHg] &X
RENB3DT, [FAULB] RY>ZTIVIULET.

[H Atways Encrypted - m] K

.ﬂ; .| BR

55 @ NLT

FIDER

YA5- -0

i

BHE

537 =a

& | Windows SFZ AT CunrentUser TOFLIFINAS— ¥ CMKA..| |
&
2%

(D FHLWFIES - CEK Auto] DR
2| 771l [dbol [aeTest1] DFIEESLLTNET: colB, colC

Always Encrypted 2 f—F 04 Lifi-t

62



w

SQL Server 2016 CTP 3.2 B&ZE No.1 eI T~

HS{EENTVNS Z LR

RIC. Always Encrypted (C&D T, F7—FNESbENzC EZ2ERUTHELL D,

1.

SELECT X7 — hA> MEZETUTC. laeTestl] T—JILOFEESB LU THET,

SELECT * FROM aeTestT

- F— 2Ol
SELECT * FROM aeTest]
100% -
=
] 14 \coIB

BES{tencTna
P

colC
001 B44 A5 DEFOBSSAR03IG1 098005 BOEFEEA.. O 12FD7 480254353200 46C5F31 33ECBR0DDDEAOZAAEAADON. .
z 2 00137 A2B3E14A4F1EBCTE06312540A439345..  0x016747C02067D8F26EAGDCE1 F30BE930713EIDEFFOEDS22F ..

colB & colC FINES{EEN TR EZHRTEE I, ZDLD(C. Always Encrypted
BEBETDE T ERESILTDENTEET,

RIC. DAY — RICK> TEERFRSNIZIIRAS— F— (COLUMN MASTER KEY) &5
DEES{E+— (COLUMN ENCRYPTION KEY) ZHFRU TCHE L& S RDELSICATST
b IOXTO-5-7T [EFaVUFv] 0 [BICES{EEnEF—] T4 —ZRFALE
a_o

ATUIIN I0370-5-

BE- 2 ale T2
= [ WINTO (SOL Server 13.0.700 - WIN10¥matu_tak) A
= L3 7983
7 3 YATLT-9R-2
5 L3 F-5/8-2 AFyTFoavk
= | aeTestDB
w3 T-F9R-A 94 T7I5h

= 03 -7
= Ca Fa-
= 3 AFEY-2
® 03 /20
= L3 7Oy
= [ Service Broker
® L3 AL
= 0@ 57
= 03 1-1-
= 03 0-J
= 3 AF-¥
® 03 FErfFs-
= O3 &S

0 [3 FIVAS- -

#] CME_Auto
= [3 PIOESEE-
?l'a CEK_Autol

@ O3 E¥alFo mla—

[CMK_Autol| EWDSEFIDIINASY— F—. [CEK_Autol] VWD EBIDFIDIES{EF
—MERR SN TWB &2 HRTEEY,

INBDF—(F. RDKXSCHEIIUYILT, ROVUT hZERTDZET, JrF—RICK
DTCEDLSCF—PERSNTEDONZHRT D LEETEET,
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Lz 5QLQueryS.sql - WIN10.aeTestDB (WIN10¥matu_tak (148)) - Microsoft SQL Server Management Studio (E2E)
IrAlF REE F=RV FIVQ@ JOUzFNP) FI(wH0D) JJI/U) HYEIW) AT(H)

P - S @ AT OB G 6 a9 -c -0-5 (& b (@ |

Pl faetenre ]| ¥ B0 b ALAD) B o338 [T 7 |

ATIII TFRF0-5- v 1§ SOLQueryS.sql - WI...10¥matu_tak (146)) < [felleli3 - WL...10¥matu_tak (145)) 03_Al

EE- 3 a TEDS USE [aelestDR]

= [ WIN10 (SOL Server 12.0.700 - WIN10¥matu tak) G0

R S SE [aeTestD8]

-’r,;,'\fl T — Jrekkex Ohject:  ColumrMasterkew [CME_futol] Script Date: 2015771730 17:56:23 wkekix,
= TR CREATE COLUMM MASTER KEY [OMK_Autol]
= [ ) aeTestDB W

L3 F-FR-2 5 T7950

" (
o - KEY_STORE_PROVIDER_NAME = N'MSSOL_CERTIFICATE_STORE’,

Ca - KEY_PATH = N’ CurrentUser/my/D88945A80591CF6594E2A2UUCWE8A69788F2A858
3 #Ey-2 )
[a 9/2h GO

Ca Fovssyy
[ Service Broker
3 AbL-¥

= 0@ E¥alrs

® Ca 1-1-
@ o-l

[ 2%-%
3 sExinf-
[a AfRs
o
o Ca ZlESkEhid-
= £ FITAY- -
L3
= Ca FIDESES FUNAS - F-FEATUTMELS) | » FEIERIC) Y E HUWWIYUIFHS- MRS
P CEK Autc o Zheer s et
& F-oR-xEEp | owersnel DEEH) s = o
R e e B YTR-F
[Jl DWConfiguration Y-y FQ BlER&THERR) v 5 I-voksad.
| DWDiagnestics B — |
| DWQueue L= h(P) » ‘

Ffz. 7—7J)L laeTestl] Z#. RDEKSICAOUT MEITNIEL. colB & colC FICxH TS
ES{LDNTEEHRI D ENTEET,

4 SQLQueryZsql - WIN10.aeTestDB (WIN10¥matu_tak (145)) - Microsoft SOL Server Management Studic (EE%) - ]
JrONP BEE BRW JINQN JOUIIME) FUD YLD MYESM)  ALTH)
(@SR d | RN GREE 8RB0 -0 -85 1) (TR =, P e
DAl [aeTetoe ]| U EEX b U0 ® o35 e [T = 2 4
AT 153T0-5- R B R e T T OB (3 Always Encryote. N10¥motu tok (581 SOLOuery1.sq| - WI...10¥matu_tak (144))"
BE- 32 e 7S ENCRYPTED WITH T
Reee
=] Lﬂ WIN10 (SQL Server 13.0.700 - WIN10¥matu_tak) ~ SET ANST_PADDING CN Always Encrypted NEEZN TS ST
=] ;_JZ-W;-]’ e Determistic (3 JRERE)
FATLT-IN-
S CREATE TABLE [dbol. [aeTes{ 1
m 3 7982 AFyTuayvh [cald] [int] NOT NULL,
8 [ aeTestDB - [colB] [int] ENCRYPTED WITH (COLUMM_ENCRYPTIOM_KEY = [CEK _Autol], ENCRYPTION_TYPE = Deterministic, ALGORITI
@i I’N’Xg 77 [eolC] [varchar](20) ENCRYPTED WITH (COLUMM_ENCRYPTION_KEY = [CEK_Autol], ENZRYPTION_TYPE = Randomized, AL
2@ PRIMARY KEY CLUSTERED
@ ¥A7h7-Il
L3 FileTables [eald] ST
@ [ ASF JWITH (PAD_INDEX = OFF, STATISTICS_NORECOMPUTE = OFF, [GWORE_DUP_KEY = OFF, ALLON_ROW_LOCKS = ON, ALLOW_PAGE_L
El=1 bo.ocTes ¥ (N [PRIMARY]
¢ FLF-TD..
oa ¥/ R o)
Ca 7075507 [51_PADDING OFF
3 Service Broke
= ARy , FEIERO v @ #LWITY IFr5- kD
EI=R AU 2 EOEa) WEEEW - BT
L2 FEURBL TR/ T(M) BIE(D) S B
Ea 0-lb [l — y 2 7YyFi-F
WAy | T0ES. PBBSUFAR ¢ ® 1-ymp e,
B0 EHES ity e | BES »
i IR AYFIIAM s . X
e AHL-SH(R) » i
e _ T-IEHW) 3
B0 == Stretch(S) N =
= 3 FIRA - "] T-IRIERL) 3
o RUZ—(0) »
= 3 Flok Trtryha) I

4Rk =17/ CREATE TABLE X7 — hX> h® colB & colC TlEk. ENCRYPTED WITH
MO, COLUMN_ENCRYPTION_KEY (F|DEES{tF+—) T CEK_Autol HEE=N.
ENCRYPTION_TYPE (BES{tDiE@4E) T Determistiic 725 [REH®RN . Randomized
5 IS AMME] (CIRDFET,

v $EHI\SA—4—[C Column Encryption Setting=Enabled Zi&il

Management Studio TI(d. ##eFD/ (S X —4 —(Z[Column Encryption Setting=Enabled |
BT B ET. Always Encrypted THREB{EESNIET—9%ZSRIBIENTEET. INb
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MUTHELL D,

1.

FIE YVIN=D [F=HIN—R I>T> JIV] RFY>Z2TIvITUT, HUWEE
ZEMUET

Az SOLQueryl.sql - WINT0.master (WIN10¥matu_tak (145)) - Microsoft SOL Server Management Studio (EEE)

7AW REE =RV JIVQ) @EEIZEP) T/I0) YoM HYEIW) ALTH)
Pl 5 | 2 FTy -cwnaa an9-c-S-58 b

oo oo

L8 ot AT 5n o T oo RS ) S

ATHTI+ I93T0-5- MRl SOLOueryT.sql - Wi... 10¥matu_tak (145
&~ yal g 725 | all F-5A-2 TyIynDES X
= [ WINTO (SQL Server 13.0.700 - WIN10¥m;
L3 7-918-2
[3 t¥2UF1 SQL Server
3 #-/-ATUTI
3 LFUr-23y T —RA=A Ty
[ AlwaysOn mEIFiE ) —BE) |WINID
[a B T a— : ==
3 Integration Services 1504 I Windows $25E ¥
[ SOL Server T-YT/ I (Agent XPs £% WINT 0¥ matu_tak

1BiR(C) )l AL A g0

[F—=AIR—R IOSIADER] d17O0hKRRNES, [ATSa>] RF>x2IY
w2IULFEY,

2. AT I32E/ESY7O0TE. BMDEHRINSGA—F—] §T%2)w2 LT, [Column

Encryption Setting=Enabled] & AAU. [#&&E] RY>Z20UvIULET,

el F-98-3 TvvunpEs X

SQL Server

1
042 T 0AT | B0 545

BB RN ZA-R-EAALEYS (T FEAMTEEENFZFNE:

\

Column Encryption Setting=Enabled J

(é %E%%i’*}'{%}"lfﬁjﬁ == THSF I INSER L EAE SO BB

3
BEO || Feta AV [P

INT., BE{LENET—528RBTEBLS(CRDFET,

5T 71, SELECT X5 — hXA> MEEITUT, laeTestl] —JIL=SBL. BBSLE
NEFT—9%n8BTERITEHXERLTHEREZTLLD,

USE aeTestDB
SELECT * FROM aeTest1
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42 SOLOueryG.sql - WIN10.3eTestDB (WIN10¥matu_tak (143))* - Microsoft SOL Server Management Studio (EE3%)

I R\EE RNV JIVQ FOVIINP) FID) Y-LM  EoW)  ALTH)
P - S e @] S HLWTYIN) Dy i | 6 B9 - -85 (=] b

oo oo

A R e e (S =

LA YATFLT-HMR-Z
[3 F-9R8-2 AFyFoavk
= | )l aeTestDB
L3 7-9R-A 9 PT54
77
Ca ta-
3 AZUY-2
[ 2/Zh
Ca 7093227
[ Service Broker

L

ATUIIIH2T0-5- = 13 Ee[Nolyy k= NI TR eV g FE LT 03 Always Encrypte..N10¥matu_tak (
BE- %Y w T[]
= [ WIN10 (SOL Server 13.0.700 - WIN 10¥mat. & ) ) N

Lg.__l FHR-F, -- Column Encryption Setting=Enabled #3FiE

USE aeTestOB
SELECT * FROM aeTestl

100 % =
H @& [y svb-v

colf | colB  colC
1 ST AAA
2 222 BEB

rd\\a_j\\

GEMDEFHINS A—F—] THELZ [Column Encryption Setting=Enabled ]

(&. Management Studio Z#&T U THRENFKD TLVD (RDIEHFRFE Enabled THEfE(C
123) DT, wlCRULEWSE(IC(E. GEMDEHRINGA—F—] & [ (CTDKIDIICUET,

v 7V —3>hs50iEE (.NET Framework 4.6 DI5S)

RICES{EENET—527TUo—23a>n 588

ULTHEL &L D, ZITIE, Visual Studio

2015 (C#) B KU .NET Framework 4.6 Z=fH|(CsHBELZE T,

ADO.NET D&

.NET Framework 774 —= 3> (ADO.NET) 75 Always Encrypted ZFIB9 B(C(E..NET
Framework 4.6 L EAAWME(CIRDE T, .NET Framework 4.6 L EZFIA L TLBIBEIC(E,
IRD KD (CIEHXFI(C [Column Encryption Setting=enabled | ZEIMULZEY .

string cnstr = “"Server=localhost;Database=aeTestDB; Integrated Security=SSPI;”
+ “Column Encryption Setting=enabled”;

IPIUE)  HREEE)
®-0|8

Pra ok B X

[€#]Cansole Applicationt

-namespace Consoledpplication]

Dq ConsoleApplication! — Microsoft Visual Studio (E72%) Y2 @& DPIohEs (Cura) P . o x
FTY)  JOVIOhR)  ELRE) TS FoAM YD FakE) SN SRS AJIH) LEEe
Rl U R Debug =~ AnyGPU R R SR | -
_ ~ UYz-vay 19290-5- v X 2“‘3
~ %, ConsoleApplicationt Program + @ Main(string[] args) - ﬁﬁ -5 G & ['B"j < \j
using System.Data.SqlClient; f Ya-vay Im3I0-3-o@m ) P - T

R VU2 =3 ConsaleApsisationt (1 I0Y17
4 [ ConsoleApplicationt
b Properties

R FII(C

COM— G —C-OFYGT -4 (-4 4810edg pnog

Column Encryption Setting=enabled

ZiBh ¢ Appconfiz

= class Program b ¢* programos

5 static void Main(string[] ares)

string cnstr = “Server=localhost;Database=aeTestDB; Integrated Secur ity=55P[
+ “Column Encryption Setting=enabled”:

using (SalConnection cn = new SalConnection(enstr)) 4 »
{ . 27 =3ty Tee  Fop TH2T0e A5 Moo
using (SalCommand cmd = new SalCommand()) i G takFDesktop¥C ation 4G ation¥bin¥Deb
I E PP PP PP
cmd. Connection = cn; Aéé
string sqlstr = "SELECT % FROM aeTestl”; CC RiTRER
cmd. CommandText = sqlstr; 0D (L ENEF—o%
try - HBETETVS

cn.Open();
using [SqlDataReader dr = cmd.ExecuteReader())

while (dr.Read())

Console.Writeline(dr["colC”].ToString());
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ZDEFNDI— RHMEET DIHMERRLS, CNEFTESIEESNZT —FZBEI DI LN TEF

ER

RP. FHXFS(C [Column Encryption Setting=enabled | ZEN L TLWRWEE(C(E, =

ITHRERIFRDES(CIRDFT,

wstem. Bytel ]
wstemn. Bytel ]
wsten. Bytel ]

B C¥Users¥matu_tak¥Desktop¥ConscleApplication1¥ConsoleApplication 1¥bin¥Debug¥ConsoleApplicationT.exe - O X

ysten. Bytel ]
ZBINU TLVRWEE(

—

i XF5(C Column Encryption Setting=enabled
)\ NEEF (BE{bEnieT—4) NEDEFIED

"

BES{EFTHN I,

ESESNET —HZTDFRFEUGIBH(CRO>TLENE T, Ffz. HLWN

—=3>® .NET Framework =45 —4wv ~ JL—AD—O(CIEBELTVBRIHEICIE. RDOKLS
[CHR— hrE=NTULWVRWF—D—RELTIRIDNE T,

using (2glCommand cmd = new SglCommand())

cmd.Connection = cn;

string salstr = "3ELECT * FROM aeTest1”;
cmd.CommandText = sqlstr;

i

o, Open():

L{Jsing (8qlConnect fon cn = rew SglConmection(enstr)]

Y Argumentbxception @AZEShEHATLE. x

A System ArgumentBxception’ @42 JLERN T (VGBS
System.Datadl TEELELE

BANERS D -FEYR-FENTUEE A Coolumn encrition
setting

Sl e ] )]
DT Column Encryption Setting

[FHR— bENTVRWF—T— RIZED

|

ADO.NET TD/I\SA—4— (SqlParameter) 15&

ADO.NET DJ/\SAXA—4— (SqlParameter) &.

BEEFUXISICHRAIDZENTEXT.

/) BEENEIS A -2 —TRET 555G

using (SqlCommand cmd = new SolCommand())
{

cmd.Connection = cn;

crd. CommandText = sqlstr

ol Value = 71117,
try

TOHRYA -/ —C-OLYGT —4—f J=2odg pnog

cn.Open();

while (dr.Read())

pd GonsaleA iom — Mi t Visual Studio (E19%) Y: @
JPAF) EREE) JR(V) JOVIONP)  BILRE)  FHARO0) F-oLiv) W-WT) Fabs) SNy DvRolw)  AJLCH)
Q- B2 w92 - Debuz = Any GPU - b BEs M MfE == R s
[c#] Console Applicationt + "%, ConsoleApplication! Program - @, Mainlstring args)
+
+

using (SqlConrection cn = new SqlConrection(cnstr]))
{

string sqlstr = "SELECT % FROM asTest1 WHERE colB = @p17;

SolParameter pl = omd.Parameters. Addi"@p1",

using (SqiDataReader dr = cmd.ExecuteReader (1)

Console MriteLine(dr["colC”]. TaString());

NSA—5—
ZHRTHE

5q1DbType. Int);

BEESDT OK,
BESAE T BRE (IR

NSA—=H—(CRAT BMEG
= NET 'B®ITIT>T<N3

NSA=F—(CRATBEZESLITDHEFDL BEESDICEXT (ZOFF) EELET.
Znc. AEKIC(E .NET Framework 'BEIM(CHES{EZITO TINEFT (FEHRXFIIIC

Column Encryption Setting=enabled {5E =N T\ DIHFEDEIE) . COENE(L. SQL Server
Profiler WV —)LZFBUTCHRIDCENTEET, ROBE@EIEZ. LOF7 TV —23>%2FTU
=& =T, SQL Server Profiler YW —)LCH v IFv UIcEDTY,
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& QL Server Profiler — m] ®
IR R\EE |RV BER) YD MYEIW) ALTH)
HONS e 5B
5 EH - 1(WINT0) =N
| EventGlass | TextDeta | ApplicationName -
30L:BatchComeleted  SET TRANSACTION ISOLATION LEVEL READ LWCOMMITTED Transact jorManager
RPC: Come leted exec MessazellueueReceive @0eueName=N'DuRol Iback(ueue” ,@0ate... Transact ionManager
budit Lezin -- network protocol: LPC set quoted identifier on set arit... .MNet SqlClient Data Provider
RPC: Comp leted exec sp_describe_parameter_encrypt ion M SELECT * FROM aeTest... .Met S5qlClient Data Provider
RPC: Comp leted exec sp_executesql N SELECT % FROM aeTest1 WHERE colB = @x17... | .Met SqlClient Data Provider
Trace Stop NS A—F—CRA LA ]
< BE#NCES{EtENTNS
kxec op_executesal NSELECT * FROM aeTest! WHERE colB = @p1” M p]
int’,pl= UxU]B44A66DBPUBE86803561098905BUEFEEAA%D52C?ACSBABQ20976A33D300A9EA66152F84057013380ACEBC44FCCB5FEFE575987D71U

INSA=EF—(CRAUAE (O—RTE colB FlCxH LT 111 ZHKA) A, .NET Framework (C
KO THEKI(CES{EEIN T, 0x01B44A66DB~ &SW\SIE(CEMREINT. SQL Server (TXfE
ENTWET, SQL Server AIT(F,. BS{EETNZRETT —FMEME=NTND
(0x01B44A66DB~ &W\SH TIEMNESNTUND) DT, COXRET—FET7ITUo—>3>
(ORI CEMNTETVET,

CDELDI(T. Always Encrypted Tld. 7TV —2 3> AT (REPIC) BES{EEESEEITD
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9., CHT. Always Encrypted W& ESN/ET—JILTE. T—FZA2R—KhITBTENTE
SN
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DERBNFET,

Always Encrypted (Database Engine)
https://msdn.microsoft.com/en-us/library/mt163865.aspx

asa <

Always Encrypted (Database
Engine)

SQL Server 2016

Choose an Encryption Algorithm

* Transparent Data Encryption (TDE)

»  SQL Server and Database
Encryption Keys
Updated: November 25, 2015
* Always Encrypted
Applies To: Azure SQL Database, SQL Server 2016 Preview
Always Encrypted (client
development) Always Encrypted is a feature designed to protect sensitive data, such as credit card numbers or
national identification numbers (e.g. U.S. social security numbers), stored in Azure SQL Database
or SQL Server databases. Always Encrypted allows clients to encrypt sensitive data inside client
applications and never reveal the encryption keys to the Database Engine (SQL Database or SQL
Migrate Sensitive Data Protected Server). As a result, Always Encrypted provides a separation between those who own the data
by Always Encrypted (and can view it) and those who manage the data (but should have no access). By ensuring on-
premises database administrators, cloud database operators, or other high-privileged, but
unauthorized users, cannot access the encrypted data, Always Encrypted enables customers to
confidently store sensitive data outside of their direct control. This allows crganizations to
encrypt data at rest and in use for storage in Azure, to enable delegation of on-premises
database administration to third parties, or to reduce security clearance requirements for their
own DBA staff.

Always Encrypted Wizard

Column Master Key Rotation

Always Encrypted makes encryption transparent to applications. An Always Encrypted-enabled
driver installed on the client computer achieves this by automatically encrypting and decrypting
sensitive data in the client application. The driver encrypts the data in sensitive columns before
passing the data to the Database Engine, and automatically rewrites queries so that the
semantics to the application are preserved. Similarly, the driver transparently decrypts data,
stored in encrypted database columns, contained in query results.

Always Encrypted is available in SQL Server 2016 Community Technology Preview 3 (CTP 3.0)
and in preview in SQL Database. For Channel 9 presentations that includes Always Encrypted, see
SQL Server 2016 Always Encrypted and Overview and Roadmap for Microsoft SQL Server
Security.
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100%ET 5,000640DF7—4
o % INSERT Uz & = DEITHI.
o ES{677)LTUX AlE AES_128 Z=FIFH
m X MR
0:00:00 Bt —/(—# QEsR)
TDE 2L TDE&D TDE 2L TDE&D CPU : 241377 (Xeon E5-2697 v2)
XELD : 128GB
F oA AT R—2A « >AEU OLTP (Durable) AL —=: FC 8Gbps ##&#:® Flash

RO FIY—DDREROARISE, FRFFEZONECTELENTLEIN TOMRZONDPITIRIRT B,
BAYo0OY D MRRSHDEEBDE L, BEZ/HLTBDET,

FARYD R=ADBET—ITIWTE SYFEHEENRMNLRYI(CRDODTULEDDT. TDE =%
ELUTE. REURLK TERREZEDSRW (—/{—Awv RIHERBTERRW) . A1 AEY OLTP
@ Durable (SCHEMA_AND_DATA) T, TDE ZH/ELRWVEED 8 N 32 W THIDICH
LT. TDE Z&RELEELTE 8 £ 54 BTET. HID 4.3% DA—/\—A\YRTHDZ&
EHERTETELUL

12, SQL Server 2014 & SQL Server 2016 TOA—/N\—Aw RMDZE (AES-NI O%R) =&
SUEDSEBRATZEOTIN., BlILIELDIC SQL Server 2014 Tl 1> XAFEY OLTP T
TDE Zi&FEIT D ENTERRLDT, SQL Server 2014 O EE(CENSBLDA—/IN—AwW RT
BN ZHBDCEFTEHEFATUR, Fe. T4 XU R—XDBEFT—TJILDiFE(E. SQL
Server 2014 TH. TDE RUTHBEDTH. SQL Server 2016 EREER. 927 DOFER(ICRD.

SYFREFEHNRNLRY T(CIRD T, TDE DA =)=V RZHERI D LFTETHEEFATU .

CDESIC. TDE DA —=/I\—A\v RERIET D EFEH UL, T4 R R—ZADEBET—T)L %=
FMALTWRBEICE SYFFEPOVIES. OJETAHFE. FIVIRAI NERE. «
STV IREBHFDA /=AY RIRE, TEFER TDE BHDA—/)\—A\v ROEFRETBIDT.
ENSHRMLRYI(CIRDTLWBRIRIETHNIZE, TDE ZRELTH. FHELRLSTE., TNSIC
BZ5|DRS5MN T, TDE OA—/{—v RRFELBVNLDICRZID LN S0 A—/—wy
RABWNBDICIRDTLET,

TDE (&, CC#F. BHADSEVWEDOEMNIFEE(CEZ RO TVDIHETT (W1 F 2/ (—&RIE
DERFEBMHRE, EREAROTF IV T EHOBFDONKRESRBRLZ LB O>TVET), &k
LEIH. TDE DETEIIIEFE(CEIE T, SQL Server 2016 h'S(3- > AFEY OLTP (CHEWIE L.

FIBDITS ITIDKS(CA =)=y REEL, 7TUT—2 32 EE2<EETIHENRNDT,
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BOERAULTHTLES L,

v TDE (BBHRT—FES{L) DOFRESE

TDE (&EBHRFT—FiES(E) OFMAFEE. MURID/N\—23> EZEDDFRAN. FEHLES
ENRVWFEZNERDIDT, ZITRINGHALTHFELL D,

TDE ZEE T DHEBFITNERANUE. ROEEDTY,

1. master > —IXR—X(EHLT. T—HIR—R Y RY— F—7%1{E (CREATE MASTER
KEY X5 — bX> =FIFE)

2. Y—)\—3EBAE% kR (CREATE CERTIFICATE X7 — hX> N&FIA)

3. Management Studio AT U b TORXRTO—-5—T. ZHT—IR-—A=HIUvVD
UT. [ARI] XZa1—D [F—HAN—RABS{LOER] #0Jv L. TDE ZB3MLITS
(F /=& CREATE DATABASE ENCRYPTION KEY & ALTER DATABASE .. SET
ENCRYPTION ON X>— hX> hZFHLT TDE ZB3{LT D)

w+ Let's Try

ZNTEEHLUTHEILL D,

1.

FI(E TDE ZHIzbDFT—IN—R% [tdeTestDB] EW\DSERTCTIERRLFE T,

— T—AR—XDER
USE master

CREATE DATABASE tdeTestDB

R(C. CREATE MASTER KEY X7 — bX> hEFIBLT. master T —4AX—IAKXICF—
BANR—R IARI— F—%=ERLET,

— T—AA—R YRE— F—DER
USE master
CREATE MASTER KEY
ENCRYPTION BY PASSWORD = '<StrongPassword>’

USE master
CREATE MASTER KEY
EMCRYPTION BY PASSWORD = "<5t rorePassword»?’
20
00% =

Ha det—y
A</ FEERICETLEL.

ENCRYPTION BY PASSWORD (C(&. FRD/\RDT— RZFELFRIMN. 8B/ (X T—
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P (AXFENXF, @ REDFKRXFZSVRE) ZREIDLIICLET.

JRIZ. CREATE CERTIFICATE X5 — hX> hEFIHL T, B—I\—SIAEXERR LET (Z
NH master T —IX—XATEREULET),

— Y —/I\—FFEAZDERL
CREATE CERTIFICATE MyServerCert
WITH SUBJECT = "My Certificate’

- SFBASOIER
CREI—\TE CERTIFICATE MvServerCert
WITH SUBJECT = "My Certificate’
20
00% =
Ty Aetr—3
O FRERICETLE L.

[MyServerCert] (&. U —/\—FIAZDZRIIRD T, EFEDZRIZRECETEI,

RIC. Management Studio DAT o~ TOVRXTO—-5—T. RDKDICT—HIR—X
w#HIUYOUT, [FRI] AZ1—h5 [F—HIR—-ABSLOER] =0V IULFET,

43 04_TDE.sql - WIN10.tdeTestDB (WIN10¥matu_tak (144)) - Micro —
- = AT AT
IR |EE =RV JOIIINP) FTAYID) Y- JLU -
P it (S @ D FELWITIN Gy el e G |
. = o - Stretch(S) [
H=T L,-;| tdeTestDB | { ET00 b Ty ’_=| 454
- - ] nE=t...
AFUTI+I9AT0-5- ~ 1 > Q04 TDEsgl
BE- ¥Ye TAS i g
= [ WINTO (SOL Server 13.0.700 - WIN10¥mat. A B 1997 7F(B)..
= [ F-98-2 ERR) g
EQ YAFLF-9R-3 UsE =
3 7-98=-2 AFvTvavk CRE =M.
|l aeTestDB WII F-HR-2 51U EZ5-DEE0)...
| DWCenfiguration Fl by ay DY OEAE(L)...
|J DWDiag FLLT-FR-AN)... o
O owawe o ZIUTHDERE...
| maskTe In-Memory OLTP BITFIv7UANDER(G)
3 Reportsgmy, 77 AEATITHLS) v - :
lJ - Drt;q F-SRTIVT- 23/ DN, L
t_J rsTF;stD- JAIM ] ' Microsoft Azure SQL F—FR-ANDT-IN-ADEE(A)... T
7] U2-(0) » Microsoft Azure VM ADT—9/5-ZADEE(D)...
[ ‘E#JU?{__ IrtryA) T-HBTIVI-23uDII - HN)...
o j__"l(_ 7:‘ PowerShell (EEIH) F-SETFIVT-23vELTEER)..
Ca L7733 F- BT TT-Y3I0T 7% KU
£3 AlwaysOni | Lii—hP) , TTESETTRsBs
wm o E8 g F-SBFIVr-v3v0aEl
3 imegraion | EFORZ(0 3504
< ElE(D) z
- — F—EDIIAR—HX)...
BFOERIIEFRFR F-HR-ZNIE-(Q)

ERllit q?—ar\'—xfﬁ%ﬁm;gm... ]

[F—AIR—RBES{EDER] 1 7OTHERRNES, [F—IR—-ABES{EF—] U
3>7T [BS{EFZIIVXA] CEEDOT7IILTVUX A (BEEE AES_128) &&ERLT. Y
—/)\—iIBEZER] TLOFIETER LTz [MyServerCert] Z&RUET.
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s T-98-AES0ER - o X
My T-5R-2ES - DESEIERSN IS ‘MyServerCert' A/ FyF ST ERA.
R-JOER ST - BT
= 2%
FT-9R-AESE-

ES LTI IUALD: AES128 R

® #-)(-FBESOEFL): MyServerCert ~
BE
T WIN10 [WIN10¥matu_tak] O H-/(-3entrF-DERA):

T-IR-AES AT Ay
T-IR-FESEAVICRES

3

$vvtll N

55t 7)LTUXATIE. AES_128. AES_192, AES_256 R EHBIRTEFIN, F+—
DEZ(THUT (128bit &D 192bit, 192bit £ 256bit (CEEIT BRI ET). ZFa1UF
A DEEZ FIFRCENTEET (ZOKREA. HEECD ML —RATHBNET),

B [F—IR-RESEAVICERE] Z2F v I UT. [OK] RY>ZTUY TINIL,
TDE DFENTET TY .

788, Management Studio Tl37/a<. A7 — X2 T TDE ZERE T DIHE(CE. RDK
5(CZ. CREATE DATABASE ENCRYPTION KEY XF— b X> hEFIBL TF—INR—XIE
B{bF¥—%/ER L. ALTER DATABASE X5 — hX> T SET ENCRYPTION ON %15
ELT. TDE ZBELET,

USE tdeTestDB

— T—AR—RBEEILXF—DIERK
CREATE DATABASE ENCRYPTION KEY
WITH ALGORITHM = AES_128
ENCRYPTION BY SERVER CERTIFICATE MyServerCert

go

— T—AAR—RIZH L TESEERY
ALTER DATABASE tdeTestDB
SET ENCRYPTION ON

g0

U ETHRENTTTY,
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HS{EENTVNS Z LR

TDE (ZBHRRT—AES1E) (CK>T. T—oW/\woT7vT TJr7AILAES{btE=NTNE &

ZhEER I DICE. RDKXS(TITAFT .

USE tdeTestDB

— T—JILDER

CREATE TABLE tf1

(aint, b varchar(100) )

— T—AR3% 24EN

INSERT INTO t1

VALUES (1, 'aaaaaaaaaa’)
@2, "HBWHSAE)

SELECT * FROM t1

— T—AR=ZDNYITvT
BACKUP DATABASE tdeTestDB
TO DISK = ' C:¥temp¥tdeTestDB. bak’

SELECT + FROM 1

00 % -~
O #28 y avb—y

EEEEEEEEE]

s 5 BLGED

EULKBES{tENZENESHE. SQL Server H—EXZEIEL T, BIEATT UREIIC.,

[tdeTestDB.mdf| (7—% J7-I)L) ZEBEDINAFU IF 14— (Stirling 2&E) THLS
ETHRTEEY ((mdf (L. BIETI(E C:¥Program Files¥Microsoft SQL Server¥MSSQL13
.MSSQLSERVER¥MSSQL¥DATA 7+ JL45 — (&SN TULET),

H4 stirling - tdeTestDB.mdf - [m} ke
77ME) RE(E BE-BHE ZTEO MeF W w7 H)

D@ | |52 [Co[5=] ga[ s [sn] |00 | DIOU[C] o] S

ot tdeTestDB.mdf =x E=w =<

ADORESS 00 01 02 05 04 05 06 07 08 09 04 0B OC 0D OE OF
( UM 16 EB 08 35 6B 03 75 04 EA OE F3 99 FO 74 94 DF
50 52 BE 74 C3 28 50 02 ED 7C D6 BS 56 C4 21 47
A2 23 1B 1A 1E 13 0B AC 2C AF 4F BE 70 62 BY 79
21 D6 70 38 53 EO 1E D6 8B 30 70 92 EE 8B F1 BE
8CFE 79 /o BV 0B F9 28 A5 49 2E 92 16 27 4E 4D
1F 1E 38 51 74 CF 66 AE F8 55 83 1B C2 Fb &4 1C
CB 33 78 9F 25 77 97 98 5C CF A1 1B 29 32 04 6D
57 CTE1 C4 17 CB 71 43 7C F1 A9 47 E6 00 6D 26
B3 0B 6B AB OF C4 OF EO 2D 99 96 71 AF 31 BA 82
BB A0 70 75 F4 61 85 B4 80 7A 99 C4 54 33 FO FA
A3 E4 9B C9 38 09 DD 80 75 38 Ab B0 BE 18 84 E4
54 2B DB BE 15 92 44 0B CF 39 EC YF 7E 34 26 49
14 64 0D 4E 61 22 B2 06 OE 5C E5 13 44 75 45 59
AE 04 82 95 D3 EB 1C 03 FD 29 6D C3 EO FA BF 14
79 C4 9F C1 DC 04 39 44 AF 28 16 54 82 1C 44 78
4E 02 9F 52 E2 1D EA FA 37 BE D9 15 78 24 F9 84
FO FO 7B F9 SE D4 8D A3 22 04 92 3C DB B3 3C FE
49 45 71 94 JF 45 98 64 23 D3 6D 48 AE AL 4C 3C
15 Fb BF E2 AD FA 94 6B 1D 9E 92 77 A6 52 DE 77
8F 24 A0 79 BF CF AC F4 B2 29 /5 3F 75 74 78 (b
39 30 B7 6F E6 91 FE D3 46 43 E3 F9 51 2F D4 1B

0123456 759ABC0EF
R LV
JREL /(] 2atvhG
TH..... v, w0%pbiy
13p85. 3. pE T
Cyud. . 1.0 h
L B0z¢fa- LY.
Edc BuI¥9..02.m
Wl . 2G|« G..nd

Ppus = .z FZ3 -
/8.8 N B
0598, TR
LAY L JUEY
ERITE i -
w20 9w 7. Jx
W&, . - TG
TS
[Ea. .EE AT 31l<
. FEEEK B R
SR TR ufuzsdt
0%cg . IFCHEQ Y.

BES{tenTna
C EERER

EB 37 E1 91 9B BF 39 27 1B 3F 4B 43 19 82 47 70 .7EEY .. - 1
44 13 1FFA2FFE 02 1C 81 D2 ED 6F 48 4ECT OB D.../... - &[Nk v
V5 4 0x00000000 = [4456443Bytes  SHIFTUIS
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INAMFY IF44F—TCHWTHE. ESVNDET—IMMEMESNTVBIH ERABDCEETET .
EBEALAEBESEEISNTVWDCEZERTEFI, ALKDIC. \wvoFPvS Tr7AIL
[tdeTestDB.bak| [CDWTEES{EN TSN TSRS EEZERIDCENTEET,

ZDELS(C. TDE ZFAINE. MBI 7L (mdf ©\wOT7vT TrA)L) ZES{LISD

CENTEDDNAUY FTT,

128,

WEHE(CIE RDOKS(CT—FZHHIMDZ ENEIHETT .

4 Stirling - TestDB.mdf
HME) REE BE-BHE BEQ N IW) w7H)
Djc@| || b]5[E[Cs[x=] a8 |saoer] 2t

| Driou|oy] 2o 1| Sl

0} TestDB.mdf

00 01 02 03 04 05 06 07 08 09 0A OB OC 0D OE OF
4F 00 00 00 01 00 25 00 24 00 Q0 00 CE 00 00 00
02 00 25 00 44 03 00 00 00 00 00 00 81 27 FO 86
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
00 00 00 00 0O 0O 00 00 00 00 OO0 0O 00 00 DO QO
3000 08 00 01 00 00O 00 02 00 00 0 00 61
81 61 B1 61 61 61 61 61 61 30 00 0

00 00 01 00 19 00 SHEENEEN

ADDRESS
0009E030

10
6

E3 81 43 &1 46 81 48 00 00 04 D
00 01 00 15 00 63 00 63 00 61 00
00 00 3D 00 00 00 01 00 1D 00 &4 Q0
I8 65 00 74 00 89 00 BD 00 85 00 26 04 0
00 00 00 01 00 1B 00 64 00 65 00 63 00 69 00 6D
00 61 00 6C 00 26 04 00 00 00 3E 00 00 00 01 00
17 00 86 00 BC 00 BF 00 61 00 74 00 26 04 00 00
00 22 00 00 0O 01 00 17 00 69 00 6D 00 61 00 67

foc R Yo WapRand o

0
i
0
4
0
0
1
0

0123456739ABCOEF ~
0. 8L

EebsNTORNWT—IR—Z (NN o7V T7A)L) ZI)\A4F) IT5F445—TH

IS RE

JHFU IF

b >l
CToloiatlbl L
Ueoioma.g

ULV

1 F—h5

T—HINR—-ADBEF

SHROJRE

00 65 00 26 04 00 00 00 38 00 00 00 01 00 13 00
83 00 BE 00 74 00 26 04 00 00 00 3C 00 00 Q0 07
00 17 00 6D 00 6F 00 6E 00 65 00 79 00 26 04 00
00 00 EF 00 0O 00 01 00 17 00 BE 00 B3 00 68 00
61 00 72 00 26 04 00 00 00 63 00 00 00 01 00 17
00 6E 00 74 00 6% 00 73 00 74 00 26 04 00 00 00

(00009E088

a.r.h
.n.t.

cntlb v

SHIFT-JIS

£ 4456448 Bytes

v BINSTOUARTPI>IS—

TDE (EBMRT —IESL) BHRELRET—IR—IAD/)\WIT7v I, BIOYS>TUR N
LEDETBRE, RDESICIS—HEELET,

-- Rl T
RESTORE DATABASE tdeTestDB
FROM DISK="C:¥tenc¥tdeTestDB. bak’

100 % -
Ta et
Awt—3 331, UL 16, JARE 3. 47 132 o )
HHEN "0x374509B34060FAADOED3SFBET 25A0CT243720BA8" TH —i i— FMEAE MR DMV EE AL,
Awtr—20 3018, LoyL 16, RRE 1. 1T 132
RESTORE DATABASE MEEMETLTIET,

H—/\—SEAENEELRVDT, UXKRFTHTERWVWEWDEETY, TDE Tl NNwo7wvS
TJ7AILEBHENEELUTHE. BEICEVUARNTTERVELS(CR>TVET (hhDHEHEE
SEETNTNBDT. BEENBVNEDERDTULNETD),

Fe. 79 I7AI)L (mdf) 2RI > T7IYFLEDELTE, ROLSCALIS—H
RELEXT.
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-‘53 04 TDE.sql - WIN10.master (WIN10¥matu_tak (51)) - Microsoft SQL Server Management Stu‘

Ir(UE) |EE =AM JOFIIRR) | (§ F-5R-Z01if-+ - O x
Pl T @ | L FLLITUN) |
_j E ATOER Eamzr -~ QA7
E=1 “ master ‘ a2
ATYIIHIH2T0-5- M PRYFEET - A0
BE- Y a T[S MDF 771 JLDIHFT F-Ai-28 RDERITPRF i
= (3 WINTO (S0L Server 12.0.700 - WIN 10 T GMtempitdeTestDB mdf | tdeTestDE tdeTestDB i
= [
=i FLLT-FR-AN)...
= a7 TEwFA)
=RT pel TR Microsoft SOL Server Management Studio x
= [ D FrANBLTTA AN T
= [ o S BBy '6-‘ (‘_OJESS?@THQ’&EY@?%?EREL@ {Microsoft SqlServer.Management. Sdk.5fc)
SO ey < e LD
@ ) Re ) -» TransactSQL AT — kAl bR b F ORI TPCHIIFEE La Lis,
® [ Re PowerShell MEEN(H) (Microsoft.SglServer. ConnectionInfo)
s — “tdeTes Ly {BEN ‘0x46A59 1DEIBACTECSATDCSIDIERD 199589224528 T —1— SR MR INZ
@ [ Te Lii-KP) o (Microsoft SQL Server, T3—: 33111)
I RS er—— o
&l [CEFAF) | : tdeTe
= Ca jjl(. T e —— i s loeles) 9)._;3 ‘i—j
WINTD

frioid
WM 10¥matu_tak
) BEQIONRTOFT

CDEDC. T—4 T7AILICDNWTE, BEICTZIVFTERVNLSIC, EFaUFTasHiENE
DICTERD>TWVWET,

v B—)N—SIAEDIN\YVIFPYVITEURNT

BFMEND S KB, HBIWNEZDHEANRE., BRI AT —HIR—-AEEE =B WGE(C(E.
RDESIC BACKUP CERTIFICATE X5— hX> rEFIBL T, H—/\—EFAE (& M3+ —)
DIV IOTYW T HZRITUTHBERNSHDET,

BACKUP CERTIFICATE MyServerCert
TO FILE = ' G:¥temp¥MyServerCert’
WITH PRIVATE KEY
( FILE = ' C:¥temp¥MyPrivKey’
, ENCRYPTION BY PASSWORD = 'P@ssword’ )

-- T i—EMERE e ST
USE master
BACKUP CERTIFICATE MvServerCert
TO FILE = "C:¥temp¥MvServerCert’
WITH PRIVATE KEY
{ FILE = "C:¥temp¥WPriviey’
. EMCRYPTION BY PASSWORD = 'Plssword” )

00 % -
g detr—
a7 FRERICETLELE.

CDRAT— A RTE Y=/\—FAEZ T 7 AMIANNY DO TV TIBZEMNTE. WITH
PRIVATE KEY AT 3>%& 53 2&T MEBEF—E/N\vIOTPYITEFEFT. CDESE(C
ENCRYPTION BY PASSWORD TiEE 93/ XT— R(C(F. #EATNIC<Ve#ER/ (X D— R
ZERELT, D) RT— RHABEISKNVWK D ITERELUTHEBENSHDET,

N OF7YyTUIzT 7L (B—/)\—FEAE W&+ —) (. BINS > (CYEBICOE-LT. R
DX SI(C CREATE CERTIFICATE X5 — A hZFIAALT, URKY (A2R—b) 352&
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ncEET.

— F—AR—X TRE— F—0DERK
USE master
CREATE MASTER KEY
ENCRYPTION BY PASSWORD = ' <StrongPassword>
go
— H—N—FFAZED R 7 (4 iR—F)
CREATE CERTIFICATE MyServerGert
FROM FILE = ' C:¥temp¥MyServerCert’
WITH PRIVATE KEY
( FILE = ' C:¥temp¥MyPr ivKey’
, DECRYPTION BY PASSWORD = 'P@ssword )

CREATE CERTIFICATE MvServerCert
FROM FILE = 'C:¥temp¥MvServerCert’
WITH PRIVATE KEY
{ FILE = "C:¥tempiMPrivkey’
., DECRYPTION BY PASSWORD = "PlRssword™ )
g0
100% -~

Ca Aot
a7 FEESCET LI L.

H—/\—SEREDVUR KT (T7AILDSDIERK) ([C(d. T—IN—R IRY— F—={FR LT
BLWENHDDT, FIT—HIN—RX YRY— F—ZFEHRLTNET,

H—/)\—FBEDY X~ 7K (CREATE CERTIFICATE X7 — hX> hDEITE) (C(F.
DECRYPTION BY PASSWORD (C. #&EDzhD/ (XD — Rz, )\ o7y TRKICEELZ
DERCEDZIEELFT. INT. H—/\—FIAEDIRX K INTT T,

ZDXSICACT—/N—GEAENYU X RSN TVIRIETHNIL, EBIRST —FiES4E (TDE)
EREULT—INR—RZUXARTUT, T—F2BRIBIENTEDRSCRDET,

-- Y i—iEEENV ) A FFENTLHIE, 0B o) 2 - FHolEE
RESTORE DATABASE tdeTestDB
FROM DISK="C: ¥temp¥tdeTestDB.bak’

100% =
Ca Aet—3
T—=R =2 "tdeTestDB' ¢ 344 ~N—3 TFrA)L 1 D77 “tdeTestDB” AL ELIZ,

FT—RN—=2 "tdelestDB” @ 2 N—3 TrAIL 1 T 7)) tdelestlB_loa’ TUMIBLE LI,
RESTORE DATABASE (2w 346 ~—<iiht 0,054 METERCMIBSINE LIz (49,940 MBFL),
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Zftt, TDE OFFEl (FP—FF0FviRE) (CDNWTIE. A>SH0> TvIDUTD REY IR
HEIDHTI,

ZEBHRT —FEES{t (TDE)
http://msdn.microsoft.com/ja-jp/library/bb934049.aspx

e < TDE BS{b07-FT9FvRROHEICRLET . 1-H—ld. 79— LAILOEER (F-9-AES1E
ES{bREE F—& ALTER DATABASE m3077) 0&% SQL T—4H~—ATTDE ZFERL BN TEET.

B2 (LTI T ADER WANRT -5 —ADERE7—FToF v

Windows ARL—F+ 240 AT

» EBNHT-45S4t (TDE) /%)L& Data Protection API (DPAPI).
10 SQL Server () TDE T l E”;E;_'gt** EX Y25 — #—%8RSit
EhEF—HR—A0EE : @ :
SQL Server «f 22 B B . -
EKM OfERIICE3 TOE OVEHE F2R LI H—ER TAT— F— SQLServer 2 177y FWICHERF.
) H—-EXA V25— F—[F. master 75
» SQL Server EF -4~ -20EES1L R—2DFT—PIR—2 TRT— &M
o | seL=ET,
master —5 _ AF—bA M
R=2Z LIl F—IR—AIAT—F— | CREATE MASTER KEY...

master F—HR—ADFT—FIN—X IAF—
F—(&, master 7 —&— 2P (CEEEAM % 1ERL
LET,

: AF— A
CREATE CERTIFICATE...

HRRE, 1Y F—9R-2ADF-49
A=A RSEF—-EWSLUET.

o

‘ A-H-—F-—»

AF—bAL M
CREATE DATABASE ENCRYPTION KEY...

R=2R LNl F—IR—AESHF—

F—IR-22HN, BRORF—F<—ZF
SEEALE1-Y- F-9<5-207—-%9
r—ZMIFSAL (DEK: Database Encryption Key)
TREZNTVLET.

9

AF—bFAT
ALTER DATABASE... SET ENCRYPTION ON
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FOMRSI T—TIICKD Audit (ESEEHF)

v

FRS I T—T ) (Temporal Tables) (&, T—TILICH T DBEDEFEREZ BN (CERET
—JIVICRETEIHEETT. cNEFBEINE. ROLSRBARTHREITIZIZENTEET,

o SA1Lh bINIL

o TLANITODF—FIEER (IRIEZRREADIE)

o Audit (A>T SA 7> RICHITDEALHN)

® SCD (Slowly Changing Dimension : f8X°oNCE{LT DT A>>3>)

FOMRITIL FT=TILEFIAINE. 1L IZ>DEDC. BEDT—FICEEICTITERTS
CENTEZDT., BESADREUVEBADT—FIEEY. AT 547> RICH B EESLH
(Audit Log : BEBEOY). T—APRICHBIFSD SCD (FBOMNCELTDT A A>S3>) £UT
FRATRICENTEET,

TSIV =D)Lz Audit BEITHIAINE, I-SOX & (BAKR SOX %) YoPIgb#iEsl. PCI
DSS (UL>v b h—REROTF1IUTBE) REDADTSATP IR (ERETF) 2RAY
BIEHICHATEFT (BB, INSZEERIRIDZHIC. EKNS5HD SQL Server Audit HEE
ZHATDZEE.SQLServer 2016 TIFESBABIRETI EWVNCDUWLTIFLATD Note £5).,

Note : CDC ¥° Change Tracking &MiEWE MfELVPT E]. SQL Server Audit EDiELY

CNETD SQL Server (ClE. CDC (Change Data Capture : ZE>—%4 F+FF+) 1 Change Tracking (&
BB WD, TIRIIL T=TILEBELDSMEE (WITNEEHEREZBBMRT CEDHEE) NdbDFELR, X
%, CDC > Change Tracking ZFIFAUT. 1L FSINLDLATLANILDOT—FEE. Audit. SCD ZFIRLTULD
BEEHDERNET, SNz [FUR3I F—IJ)] & CDC/Change Tracking &EDAZTINEWNE. S
BT >RSI T—TJLIE. CDC/Change Tracking KDEBEWRT W (BES—TILZRIELLTLY) VWS8R
T9Y. CDC/Change Tracking T(&. F-1L RSNILHALISMDED. TLARILTOT —FEERFIC, ZHT—
BDEFETONAREEZSIEDUELED. SEIDFTURIIL T—TILTEHEZESW\LW ol &EdDERA. T2RIIL T
—JIVEFBINE. BEICGBEDT —FESBIDENTEET,

F2RSIL T—TILE SQL Server Audit #EE S DILER(L. SQL Server Audit #EEN TEEEE ] BHIICHHME UTzHkEe
T. ER(CHN<EERANRY hMRETED (T—HYOBHERELZIITRL, OJ4 >0/ KE»P. 7HD> D

JARDT—REHE, T—HIR—RZDED(CHITIEERE. WBWBSRIEEDANRY hMEEHHNERETED) &

DHAREIPHENTY, TURIIL T—TILTITR S Audit (. T2RIIL T—TILEERELZT-TILICH LT, BE
DEHIEFEZTR/ B TERLDCRBITET,. OJ1>DRIN/ KR EZEBINT 2ENTEFRI I LNnNTE

FtA. TURIIL T-TILEFIATZIAVUY ~ME. Audit BITHIETEIRII TR, TOMOARE (BIEZXEF
DT —FEEY® SCD SFUAIRE) TEHRATESRHATY,

TSIV F=TIDIEmTE

FIMRSIL T=TIUE. ROLD (R IT D ENTEFT .

— TURTIL T—TILOERSI
CREATE TABLE Products
( B&3—F int PRIMARY KEY, —PRIMARY KEY [Li@ZE
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Efmf nvarchar (40)
sysstart datetime2 GENERATED ALWAYS AS ROW START HIDDEN NOT NULL, ——BatAEszlIFE
sysend datetime2 GENERATED ALWAYS AS ROW END HIDDEN NOT NULL, —RTZIA
PERIOD FOR SYSTEM_TIME ( sysstart, sysend )
)
WITH ( SYSTEM_VERSIONING = ON
( HISTORY_TABLE = dbo. ProductsHistory ) ) —EHEEZRMT 2T —TILDIETE

F>RZ)L =T )L T(E PRIMARY KEY #1§9 (EF—H%0) DWE(C/2BD T, PRIMARY KEY
FIFZERTE U ZRITDELDICUET, £le. TURIIL T=TILTIE. BE/EFHEZER
FREHDIN 2 DRHECIRDET (EDFITIE sysstart & sysend EVWNDSEFITIER LTS
T EBOZEIZ[MFTBDZ ENTEE) . CD 2 DDFIIC(E. [GENERATED ALWAYS AS | TROW
START| S5KTU [ROW END| ZIEFEIDLS(CLT. [PERIOD FOR SYSTEM_TIME| T%l
DEZBZIBEIDLDICUEYI ., £/z. HIDDEN BHE=Z(H1TDCET. IT—HFZBIENT
ETEBDLRDICIADFET (SELECT * THRZRELTE. RRSNRBRWICHRETETDRILDICRDET),

ZULC WITH AT [SYSTEM_VERSIONING = ON| Z#EF 3352 & T, 7R3V =)L
ZBMEL T, THISTORY_TABLE =] TEHBEZIZNT 27— T ILOGRIZEEINE. 7>
IRSIL F=TILOERN T T T,

BEOT—I N ET >RSIV T—IIIICEET 158 ~ALTER TABLE~

FT2IRIIL F=TIZBFOFT—TILICH U THRE LULWMEEI(IC(E. RDEKS(C ALTER TABLE
AT =AY RZERITUET,

— HEZENT 5-HDF % 208N (T—2hHDHE(ZIE DEFAULT HlFH»E)
ALTER TABLE Products
ADD sysstart datetime?2 GENERATED ALWAYS AS ROW START HIDDEN
DEFAULT CONVERT (datetime2, GETUTGDATE()), — DEFAULT #I%9
sysend datetime2 GENERATED ALWAYS AS ROW END HIDDEN
DEFAULT CONVERT (datetime2, '9999-12-31 23:59:59. 9999999’ ), — DEFAULT #il#$5
PERIOD FOR SYSTEM_TIME ( sysstart, sysend )

— TURTY) T—TLEBNMLLEBET—TILDIEE
ALTER TABLE Products
SET ( SYSTEM_VERSIONING = ON

( HISTORY_TABLE = dbo. ProductsHistory ) )

BIFDT—JILDFT =W (7 — 4N 0) DIHE(C(E. DEFALUT SIfEnESL DFE AN,
F—INFELTVIBE(ICE. BFEREERTDZHDFI(Cx LT DEFAULT Sl ZRET
DENGDET, LOHITE. BHREE (sysstart 7)) (& GETUTCDATE Ba#8T. IRERA%=
UTC (BEHFRE) TIEBELTWEIH. ['2016-01-01'] OXS (CHEDRBREEIEET D
EHBEEET YT, RTHA (sysend %) (L. datetime2 F—5RDEAETHD ['9999-12-31
23:59:59.9999999'| ZHEEL THLKDICLFT,

2 DDFl (sysstart. sysend) ZENM UL Z#&I(E. ALTER TABLE X7 — b X2 KT
[SYSTEM_VERSIONING = ON] Z18EI D& T, TUMTIL T—TIL=BMETEET,
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» Let's Try

ZNTE. INZ XU THEL LS,

1.

F9(F. TURIIL T-TILERITTEHDT—IX—% [temporalTestDB]| &L \SEHI
TERRUET .

— T—AR—XDERK
CREATE DATABASE temporalTestDB

RIC. TNorthwindl] —9X—XAMNS (@&l >—JILHh5 [ERI—R] & (ERfAl
ZIRSHBE U T, T—JILZERRULET (128, Northwind) —HIR—XDERGEL. BEXR
DFERICEH L TNVET).

USE temporalTestDB
SELECT @f/ma—F, ER4A
INTO Products
FROM NorthwindJ. . & &

== Northwind) & —%2 =20 5@8m7T— IO BRhd—F, Bnd o7 — )L EERY
USE temporalTestDB
SELECT @fo—F, Emd

INTO Products

FROM MorthwindJ. . Fda

100 % -

L3 Awtr—3

(123 Bz hE LR

VeR 9 257 —TJ )L TProducts] (CLUTWEIH, EFEDOZEITHEVEEA.

R, YERL UTZ Products 7—J)ILEF VRSV T—=TIWCEBLTWEFT, T2RIIL
F—J)LOERK(C(E. PRIMARY KEY #lI#) (EF—HI) DBAICRDDT. ROLDIC
ALTER TABLE .. ADD CONSTRAINT XF— hX> hZEETLT. ERI—K] FI(C
PRIMARY KEY #lf%:%ELET.

— PK #3Bfn
ALTER TABLE Products
ADD CONSTRAINT pk1 PRIMARY KEY (Bisa— F)

-- PK EEA0
ALTER TABLE Products
ADD COMSTRAINT pl1 PRIMARY KEY(FES O— F)

100 % -
g ot
O FIERIIETLELE,

RIC. ALTERTABLE X5 — bX> hZHRALT, T2MRIIL T—TILTRE(CIZD 2 DD
5 (Bf9Z4&N T D72 DFl) ZEBMUET.
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ALTER TABLE Products
ADD sysstart datetime2 GENERATED ALWAYS AS ROW START
DEFAULT CONVERT (datetime2, "2016-01-01"),
sysend datetime2 GENERATED ALWAYS AS ROW END
DEFAULT CONVERT (datetime2, "9999-12-31 23:59:59. 9999999 ),
PERIOD FOR SYSTEM_TIME ( sysstart, sysend )

HlmHEI [sysstart] & [sysend] (CLUTWEITH, FRDINEGZ[FIFTDCENTEET,
[sysstart] 7(C(d [GENERATED ALWAYS AS| T [ROW START /. [sysend] Fl(C(&
[ROW END] %#3i5FE L T. PERIOD FOR SYSTEM_TIME (sysstart, sysend) | %:cit

IBZET. TURIIL T—=TI)LEDS (BFHBE/[EREZHIHT B/zDaM3) (CTDC

ENNTEEY, F/z. [sysstart] (C(E DEFAULT #HI#T ['2016-01-01'] #IETEL TUL\E

I AR UTEKSIC GETUTCDATE B#ZzF AL CRERZZIBEL TEMNEVEE A,

HIDDEN {J&h'&#Ehsd

LTOFIET(Z. Isysstart] & [sysend] 5(C HIDDEN BM%=H X THHITERATURN.
ERDERTIE. RDKS(C HIDDEN BHEZFIF207H#)TI (HIDDEN BHEZTF
NUE. SELECT * TIRELTHE. BRSNRWIICHEITDCENTEET),

ALTER TABLE Products
ADD sysstart datetime2 GENERATED ALWAYS AS ROW START HIDDEN
DEFAULT CONVERT (datetime2, '2016-01-01"),
sysend datetime2 GENERATED ALWAYS AS ROW END HIDDEN
DEFAULT CONVERT (datetime2, '9999-12-31 23:59:59. 9999999 ),
PERIOD FOR SYSTEM_TIME ( sysstart, sysend )

FIMIIL T=TILONEPEMFZIEAF T D (C(E. HIDDEN BHEZ L TEWZAHRDMD
PILDT, UEDFIETE. HIDDEN B 5 URRETERBBL TLWEEXT,

Note : DEFAULT Hl#)Z&EL TLVRWES

2 D5 (sysstart. sysend) %=ENNT BIR(C. DEFAULT HI#%18FE L7\ T ALTER TABLE X5 — kX
> REEFULBEIE. ROKSICIS—ICRDFET G—FNFEELTVRBAR>IS—(CRDET)

—ALTER TABLE Products
0D sysstart datetime? GEMERATED ALWAYS AS ROW START,
svsend  datet ime? GEMERATED ALWAYS AS ROW END,
PERIOD FOR SYSTEM_TIME ( svsstart, swvsend )

00% -
la Aotr—3
Awtr—2F 4900, LYl 16, JAEE 1. T 36
ALTER TABLE T(3, WULL Z=&old S2IF 73 DEFALT EEDHEE SN T SIIL/MENT FEE A,
BT 221 1D BIEIR 7 LAR OGS, TEAAMOERGOL TSRS NG0IESE,
COPEBN TS L 27— JILEIETHAAENHYET,
3l 'sysstart’ (ICRAEOFEEETRECLTIGLTW, TBETAHLT— )L "Products’ (LIBIITEEHA.

RIS, TIRTY F=TILELTEMET DT, RDKSIC ALTER TABLE X5—
A MERITUET.

88



w

SQL Server 2016 CTP 3.2 H&EZ No.1 #FieEI 1> X~

ALTER TABLE Products
SET ( SYSTEM_VERSIONING = ON
( HISTORY_TABLE = dbo. ProductsHistory ) )

- FuhTl) F=FILEEIE
ALTER TABLE Products
SET ( SYSTEM_YERSIOMING = ON
{ HISTORY _TABLE = dbo.Product=Histary 1 )

00% -
Ha Het—3
AT/ FBERIIETLE L.

[SYSTEM_VERSIONING = ON| Z#IEEIDZET. RSV F=TILELTEME
9B ENTE. THISTORY_TABLE = dbo.ProductsHistory| S18EI B ET. BE
DT —I%ERF U TCHLKEET—T)LD&HI% [ProductsHistory | (CERELTLWET ((EER
DEFICREITDENTEET),

MET, 2RIV T=TILOFENTT T,

Note : PRIMARY KEY flf1&5EL TWRW\ES
F—2JLIC PRIMARY KEY #If1Z5&E L TORWMBEICE. ROKDICTIS—HTRENET.

- P ELTFUARS) FJLEFMEL L 2T 2EE
—IALTER TABLE Products
SET ( SYSTEM_VERSIOMING = ON
{ HISTORY_TABLE = dbo.ProductsHistory ) )
100% -~
Dy vty
Awz—2/ 18553, Loyl 16, JARE 1. 47 23 ]
DATLTH—U 3 VEEBENICT M TIL T— 7L Ttemporal TestDB2 . dbo. Products’
[ZIdFF—FEETMENHUET,

F—HEEBHUTHELDS

RIC. Products —JILDFT—5ZFH LT, EFEEN [ProductsHistory | —7)LICH8HR
ENTWWK CEZBEREUTHELL D,

1.

FIE THEEFRIDHDOT —IZHERLTHEFT,

SELECT * FROM Products

- TR

SELECT * FROM Products
00% -
R [y At

Bl End sysstart sysend

\52016—01—01 00:00:000000000  9595-12-31 23:59:30 9095955
Eittoon HL -7 | 2016-01-01 00:00:000000000  9995-12-31 23:59:59 5959590
Fitoo0% LEY 2016-01-01 00:00:000000000  9995-12-31 23:59:59 5959590
Fioom E—F 2016-01-01 00:00:000000000  9995-12-31 23:59:59 5959590
J-b—2AILf 2016-01-01 00:00:000000000  9995-12-31 23:59:59 5959590

N fn 03 > —
N fn 03 > —
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sysstart & sysend 3(C(&. DEFAULT #ITIEEULENMBMEN TS & &R T
R

2P, sysstart & sysend 5l(C HIDDEN BHEZ=FIrCTL\B3HBE(C(E. SELECT XF— b
AR TT—HAEIRRLTE. MDELIIC. CNSDIHRRRSNIRWEICRDET,

=ALTER TABLE Products
A0D sysstart datetime? GEWERATED ALWAYS AS ROW START HIDDEM
DEFALLT COMVERT(datetime2, "2016-01-0171, HIDDEN ff&
sysend  datetime? GEMERATED ALWAYS A3 RON END HIDDEN

DEFALLT COMVERT (datetime2, '9999-12-31 23:59:5%.9999999°),
PERIOD FOR SYSTEM_TIME ( sysstart, syserd )

=ALTER TABLE Products
SET ( SYSTEM_VERSICMING = 0N
{ HISTORY _TABLE = dho.ProductsHistory 3 )

SELECT #* FROM Products
00% -
E faR [y At
Boml-F  Emd
Frtoom AL

1

2 2 Fitom Sl -7

3 a FEit1oom LEY

4 4 Fitom P —F HIDDEN {4z

5 5 ==L DFEFRRSNIRN
] g J-k-ts—

RIC. UPDATE X7 —hXZ RZERITLUT. T—HZEHLTHET,

UPDATE Products SET &4
UPDATE Products SET &4

"AAAA’" WHERE BfGa— K =
'BBB" WHERE Bisa— F

1
|
—h

1
N

BmI— R 1] Of@mE (RBit 100%AL>2) Z= [AAAAL BmI— RO 2] OFEm
% (8t 100%JL—7) = [BBB] (CEELFT.

T—HDEFHNTT LIS, SELECT X5 — hA>Z hEERTUT, T —9ZHRLET.

SELECT * FROM Products

- F— 2Dk

SELECT * FROM Products F—oEEHUER

. %(UTC) [CEBBZNTLSD
H R [ et-v

' (ﬁucllzl:g sysstart W sysend
1 LTIV 2016-01-11 041832 2304961 | 5899-12-31 23:59:39 50055499
2 2 \ BEEE 2016-01-11 041832 2313230 ) 9855-12-31 23:39:39 95055499
3 3 Eit1oom £ 2016-01-01 0000:000000000  9899-12-31 23.55:50 95055499
4 4 FEto04 ¥ —F 2016-01-01 00:00:00 0000000  5895-12-31 23.55:509 5805549
3 a d-t—=ILk 2016-01-01 0000000000000 5H99-12-31 23:59:39 90055499
] g J-t—-tHa— 2016-01-01 00:00:000000000  9899-12-31 23:59:39 9505599

sysstart FIDMEN, T—FZEHLUICHFICEESN TSI EZHRTEET. 8B, H
(& UTC (IREHFRE) TERHF|SNDOT. BRDIZER, +9 Bfd (EDXSIC 1A 11 H
0485184 725 1A 11 H 13K 184%) ULIZEICIRDFET,

RIC, BED—E UPDATE XT— X REFEITUT, SSICERDEICT—IEZFTHLTH
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353_0

UPDATE Products SET #&a# = "AAAA_2nd’ WHERE @@ —F =1
UPDATE Products SET #&# = 'BBB_2nd '~ WHERE @@ —F =

|
N

BmId— RA (1] OEm&z [AAAA_2nd]. EmId— RO 2] OFme%Z (BBB_2nd |
(CEELXT.

5. T—HYDEHE. SELECT X5 — A MZEFRITLT, T—YZHRLET.

SELECT * FROM Products

-- TROWER GREOT—R)
SELECT #* FROM Products

100 % -

A RR [y k-3

ﬁ T _f‘ _______ (ﬁlzll:llzl% sysstart sysend
ABAL 2 nd 2016-01-11 04:23:27 6931637 | 3989-12-31 23.39:55 9595559
&BBQnd 2016-01-11 04:23:27 5971647 ) B959-12-31 23.59:55 5590599

Fitioom LEY 2016-01-01 00:00:00.0000000  9955-12-31 23:59:39 5299999
Fitioon F—F 2016-01-01 0000000000000  5555-12-31 23.55:50 5059000
Jd-E—2TILE 2016-01-01 00:00:00.0000000  9855-12-31 23:59:32 5292999
J-k—-ta- 2016-01-01 00:00:00.0000000  9855-12-31 23.58:50 5059000

Ta N I L3 > —
[T ) R CN o'l B

sysstart SIDMEN. T—FZBFHULHIFICEEEINTVNDI S Ea2HRTETET,

v REBET—J)ViER

RIC. BHEEMENESNTVWBERET—T)L (ProductsHistory) ZHERLUTHEL L D,

1. FI(F. SELECT R5F— A bZERITUT. FEZSRBRLTHFT,

SELECT * FROM ProductsHistory

-- ERET—2OES] (EHERE)
SELECT * FROM ProductsHistory

sysstart sysend
1 : 20168-01-01 0000000000000 20168-01-11 04:13:32 2304561
2 2 Eittoos HL =T 2018-01-01 OO:OO:O0.0000000/ 016-01-11 041832 2313230
3 1 ASAL 20168-01-11 041832 2304561 /2016—01—11 04:23:27 8951657
4 2 EBEE 20168-01-11 041832 2313230V 2016-01-11 042327 6871647

BHOT—-IEFNHDHECE
sysend &. MROD sysstart H'E UEICI2D

BHHIOBEDT —4 (ERI—R 1(3& RBit 100%AL > E AAAA ERI—R 2 (&,

81 100%20'L—7'& BBB) "ERSNT. sysstart (BIEHE) & sysend (#& T HEF)

THEMHRE (WDOHSWDERTDELZ D ZDON) MMEEHREN TWD I 7R TEERT Fe.

BHOT —IEFHHDIHE(CE. sysend &, RD sysstart HEICAE R THEH. XD
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FIEREE) (C/RADFTI,

2. RIS ATZxoOb IHORXRTO-5-7T. BET-IINZHEELTHELLD,

AFITIk I9ZT0-5-

#E- % W e 725
= [_6 WIM10 (SOL Server 13.0.900 - WIN10¥matumoto) -
= L@ 7982

03 YATLT-9R-R

[ 7-98-R AFvToavk

| Northwind)

= |J temporalTestDB

[3 F-9R=2 54 T30 [

=0 7
3 YAFL TN
1 FileTables l

Ca A7 o
= E dbe.Products (VATL J(-U3VEE) _—jr%I:}*EG;_T_(??_)E@:c’TLE
= 3 dbo.ProductsHistory (BE) - el

=03 f
[E B&I-F (int. NULL B3
=] BRE (nvarchar(d0), MULL LIS
=] sysstart (datetime2(7). NULL BLA)
=] sysend (datetime2(7). NULL L5
Ca &%
03 Av7992
Ca &5t
oi@?
s E&I-F (PK. int. NULL Bi54)
=] BESEE (nvarchar(40), NULL B4
[E] sysstart (datetime2(7). NULL LI
=] sysend (datetime2(7), NULL L&)
[ I
Ca &%
0 k7=
03 V7992
Ca #&t

FIURIIL F=TIERETDE
[SRFL N—S3a>ERB| ERREND

FUMRIIL T=DILZHKEITDE. T—TILE (Products) DEC [RAFL IN—>3>
Bl | CRRESNT, T—JIZRATDE. [(BE)] ERXRRESNIERET—TIL
(PorudtcsHistory) =R I ENTEET,

CDOELDIC, TUMRITIL T—TI%=REITDE BENCERET—TILHMERSNT, CDOF
—JIVICEFREREMENEN TS KDICRDET,

v BEDTF—HNDFIERX ~FOR SYSTEM_TIME AS OF~

FIURIIL T=TILDO—BDA VY ~ME. BEDFT—4F (BE) (CEHRICPIRRATETI=RICHD
F9 (fE3RdD CDC t° Change Tracking #EEL D EEHE(BEST —9ESRIDCENTEE
F)e CNBERULTHELL D,

1. FTE BEOEROABZEEL T, T—FICFITALTHELLDS. TNZETIICHE.
SELECT X7 —bX> hT. RDLSIC. T—TIL&ZDEIC TFOR SYSTEM_TIME AS OF
'"ROEVWAR'] ZfFET.

SELECT * FROM Products
FOR SYSTEM_TIME AS OF ' 2016-01-01
ORDER BY Ema—F
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-- BRI T —% (BEOCIEELLHEFOT—%) wiESE
SELECT #* FROM Products
FOR SYSTEM_TIME AS OF “2016-01-01°
ORDER BY B — W
100 % -
@R [y -y
T P (ﬁl:ﬁ:l:g sysstart ] sysend

Fioow AL 2016-01-01 00:00:00.0000000 | 2016-01-11 04:12:32 2304961

1

2 ;%}\'1'100% HL=J 2016-01-01 00:00:00 0000000 ) 2016-01-11 04:18:32 2313230
3 3 Fit1oom £ 2016-01-01 0000000000000  9995-12-31 23:59:59 9000050
4 4 Fitioom P —7F 2016-01-01 0000000000000  9995-12-31 23:99:99.9999058
il 5 -2l 2016-01-01 0000000000000  9995-12-31 23:59:50 0000000
g 5 J-k-t5—- 2016-01-01 00:00:00.0000000  2995-12-31 23:992:09.9999058

HEF(C(E. [2016-01-01] ZIEEL TLEIH . ZDfE(E. DEFAULT #I#)T sysstart 5|
[SRELZBMAT. CORR (RIIDER) TOT—FESRBIDIENTEFET, Lich'o
T.BmI—R 1 (ZF Bt 100%AL >, Emd—R 2 (Z(E Rit 100%65L—2 (L)
ITNEEFHITDEDT —F) NERESNTUVET,

728, [FOR SYSTEM_TIME AS OF] (. WHERE A%ZF|A I 3HZS(IC(E. RDOLKLDIC
WHERE AODRICE®R T DLDICLET,

-- WHERE #=i1i+2155
SELECT #* FROM Products

FOR SYSTEM_TIME &3 OF "2016-01-01°
WHERE o3 —F = 1 FOR SYSTEM_TIME (&
ORDER BY B®&ya— ¢ ﬁ WHERE D[Rl d 2 ]
100% -~
H @R [ -y
- EmE sysstart sysend

11 Ri100% ALY 2016-01-01 0000000000000 2016-01-11 04:18:32 2304961

RIC. TFOR SYSTEM_TIME AS OF] THEEJ SHEIC, 2015 £dA{ (2015-12-01
1RE) ZEELTT—FZ2BRULTHFT.

SELECT * FROM Products
FOR SYSTEM_TIME AS OF "2015-12-01"
ORDER BY #fMma— K

-- MNSEQHTEIEE

SELECT * FROM Products

FOR SYSTEM_TIME AS OF "2015-12-017
ORDER BY f@gna— I

00% -
0 &8 [y sty
et o sysstart sysend

HRIE. BT —IhE> TEEtEA. sysstart 50> DEFAULT ##¥T 12016-01-01
ZIBEUTWBDT., FI87T—41(4 [2016-01-01] BESLABEDT—H EWLWDIRLNITIRD, &
NLBIDOT—FEEELRL. EWDTETTOLSRREEICRDET,

RIC. 1 DHOFHT—4 (BmI—R 1 O AAAA) #2889 376 (C. ProducttsHistory
F—IL®D sysstart FIOEZ#ERLUTHET,
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SELECT * FROM ProductsHistory

-- EITHIF T HESY
SELECT * FROM ProductsHistory

100 % -

R [ st

Bl End sysstart sysend
o Rt 1o0% ALY 2016-01-01 0000000000000 2016-01-11 04:18:32 2304961
2 2 Fit100% HL—7  2016-01-01 0000000000000 2016-01-11 04:18:32 2313230
3 [ 1 AAAL 2016-01-11 0418:32 2304961 2016-01-11 04:23:2?.695165?]
4 2 BEE 2016-01-11 0418322313230 2016-01-11 04:23:27 6971647

sysstart (FAIEER) & sysend (#THE) DRIA. €DF—FDEHHME (LWDMNSLVD

FCOELESTZDNY) (CIRDFET,

4. LETHEANZ TAAAA] S—YDOBEMHBIADEZIEEL T, T—FZ2BRBULTHFELL D,

SELECT * FROM Products

FOR SYSTEM_TIME AS OF '2016-01-11 04:19:00°
ORDER BY &g a—F

-- AAAL DEEIF BEF EIEE

SELECT * FROM Products

FOR SYSTEM_TIME 25 COF "2018-01-11 04:19:00°
ORDER BY Bdma—F

100 % -

@ ER [ by

[T rﬁl:‘l:ll:lzgl sysstart sysend ]
1 T AL 2016-01-11 0418322304861 2016-01-11 04:23:27 6851657
2 2 BEB 2016-01-11 0418322313230  2016-01-11 042327 6971647
3 3 Sitoom L1 2016-01-01 00:00:000000000  9995-12-31 235955 90555659
4 4 Fitoos £ -F 2016-01-01 00:00:000000000  9995-12-31 2359595995559

B C(d. sysstart (& [2016-01-11 04:18:32.2304961 |, sysend (& [2016-01-11
04:23:27.6951657] /&M T. £DH®D ['2016-01-11 04:19:00'] ZIEEITDZET.

[AAAA| T—4A%ESIBTETUVET,

SRUTHFT,

R(C. sysend (2016-01-1104:23:27.6951657) KDEXES \MEZIBEL T, T —F%

SELECT * FROM Products

FOR SYSTEM_TIME AS OF "2016-01-11 04:25:00°
ORDER BY &g a—F

-- AARA D svsend LW AREFLEEAEISE
SELECT * FROM Products

FOR SYSTEM_TIME AS OF "2016-01-11 04:25:00°
ORDER BY BEdma—F

00% -

O #8 [ dob—y

N

o [Eans sysstart sysend
1 E[AAAA_znd 2016-01-11 04:23:27 6951657 Ha96-12-31 235050 5990000 |
2 2 BEB_2nd 2016-01-11 04:23:27 6371647  95599-12-31 23:59:59 9599059
3 3 FEit1oos LEY 2016-01-01 00:00:00.0000000

9995-12-31 23.59:50 5000080

SEF. RRICEHRUETHD [AAAA_2nd] ZBRTED LM TETFET.
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ZD&ELSI(C. [FORSYSTEM_TIME ASOF| ZFIFH9 232 & T. HAMFEDHRTDT —4
ZAHECBRIDIENTEFET . 0. AIRULIZL DS, EFRHEFE UTC (BEEFRE) T
RSN TLBDT, BARDIZE( +9 BZMELUZARKZIEET 22 LT, EROKRD
T—HEBRTETDILDICRDET,

v TOMDEEF

F >RSIV F—TILT(E. [FORSYSTEM_TIME | @ [AS OF | At (T, TALLJ > T[BETWEEN ..
AND/|. [FROM .. TOJ. TCONTAINED IN(..)| LWSEEFZFALT. BEDT—FZSH

IBRDEETEFT. INGBARULTHELL S,

1. F9(& ALL ZFEAUTHFELL D,
SELECT * FROM Products
FOR SYSTEM_TIME ALL

ORDER BY ®&a— K

-- ALL

SELECT * FROM Products

FOR SYSTEM_TIME ALL

ORDER BY Mo — F, svestart
100% -
e [ b

i [ENnE sysstart sysend
T L SRT1000 ALY | 2016-01-01 0000000000000 2016-01-11 04:18:32 230496 1
2 1 ABLA 2016-01-11 04:18:32 2304961 2016-01-11 04:23:27 6951657
3 1 AAAL 2 nd 2016-01-11 04:23:27 6951657  9B85-12-31 23:55:59 H90E05H
4 2 Fr1o0% AL =7 ) 2016-01-01 00.00:000000000  2016-01-11 04:1832 2313230
5 2 BEB 2016-01-11 04:1832 2313230 2016-01-11 04:23.27 6971647
g 2 BBB_2nd 2016-01-11 04:23:27 6971647 99959-12-31 235959 5995993
7 a EHoow LEY 2016-01-01 0000000000000  5998-12-31 23:58:59 5999999
8 4 EHoom P—F  2016-01-01 0000000000000  5995-12-31 23:58:50 BHO00GT
CDEDIC. ALL ZIBEURBEE. BEDEHT —FEINTCERRIDCENTEET,
2. RIC. BETWEEN .. AND ZFIHUTCTHFEUL &L S,

SELECT * FROM Products

BRI
Tt 100% AL
AAAA 2rd
Frttoom L~
EEE
BEB_2nd
FEitooh £

2016-01-01 0000000000000
2016-01-11 041832 2304261
2016-01-11 042327 5991697
2015-01-01 0000000000000
2016-01-11 0418322313230
2016-01-11 0423278971647
2015-01-01 0000000000000

I T B SR T S
[ N S R

FOR SYSTEM_TIME BETWEEN ' 2016-01-02" AND ' 2016-01-13'
ORDER BY #fa— K, sysstart
-- BETWEEN .. AND
SELECT * FROM Products
FOR SYSTEM_TIME BETWEEN "2016-01-02" AND “2016-01-13°
(ORDER BY fEdaa— I, sysstart
00% -
EH#2 [ at-y
sysstart sysend

2016-01-11 04:18:32 2304961
2016-01-11 D4:23:27 5991897
9909-12-31 23:39:39 5990999
2018-01-11 0418322313230
2016-01-11 04:23:27 5971647
9909-12-31 23:59:09 9990995
9985-12-31 23:59:25 9000399
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BETWEEN T(3. AND THE#BOHKZIEEL T, TOBDT —FZINTRRIDZEN
TEEXT,

3. JRIC. BETWEEN O AND TiEE9I2HK%Z. [AAAA] T—5®D sysend LEUHBKIICL
T, T—9ZBRLULTHFT,

SELECT * FROM Products

FOR SYSTEM_TIME BETWEEN ' 2015-10-21 14:24" AND '2016-01-11 04:23:27. 6951657
ORDER BY E@a—

-- BETWEEN .. &ND T ARAL OO svsend FIEAE
SELECT * FROM Products
FOR SYSTEM_TIME BETWEEN “2016-01-027 AND[’2U18-U1-H 04:23:2?.895185?’]
ORDER BY Efm 31— F, svsstart

100% -
H RR [y syt

[0 sysstart sysend

1 H1oow AL 2016-01-01 00:00:000000000  2016-01-11 04:18:32.2304961
2 1 AAAN 2016-01-11 04:138:32 2304961 [2016—01—11 04:23:27 6231637
3 1 AAAA 2nd [2016—01—11 04:23:27 6931637 ]9999—12—31 23:39:35 5555593
4 2 Fit1oos S -7 2016-01-01 0000000000000 2016-01-11 04:18:32.2313230
il 2 BEEB 2016-01-11 0418322313230 2016-01-11 04:23:27 6971647
g 3 Fitoow LEY 2016-01-01 00:00:00.0000000  95895-12-31 23:59:59 5990999
7 4 Fitioom ¥ —F 2016-01-01 00:00:00.0000000  95958-12-31 23:92:92 2920999

[AAAA| >—4~®D sysend (&. [AAAA_2nd] D sysstart [ECHEHDDT. MHDT—
HESBTECVET,

4. R(C. BETWEEN Z FROM. AND %Z TO (CEELT. AUXD(CEBRUTHZFT,

SELECT * FROM Products

FOR SYSTEM_TIME FROM ' 2015-10-21 14:24’ TO '2016-01-11 04:23:27. 6951657’
ORDER BY #ama— K

-- BETWEEN # FROM. AND # TO (ZF=F L Tisds
SELECT * FROM Products
FOR SYSTEM_TIME FROM “2015-10-21 14:24° TO[’2018-01-11 04:23:2?.895185?’]
ORDER BY fGgua— I

00% -

E 7R [y Ay

Bl Ehs sysstart sysend

S0 FLoss 2016-01-01 00:00:00.0000000  2016-01-11 04:18:32 2304961
ALYV 2016-01-11 04:18:32 2304961 [2016—01—11 04:23:27 BB31637 ]
BEE 2016-01-11 04:18:32 2113230 2016-01-11 04:23:27 6971647
%}\"'100% S FROM TO Tl 0000000 2016-01-11 04:18:32 2313230
FH100% LE AAAA_2nd (Ztw Uy (0000000 5359-12-31 23:59:50 5559599
EiHt100% ¥ —F ZOTE=0T=0T 000000 0000000 9995-12-31 235959 5559999
== 2016-01-01 0000000000000  9995-12-31 235959 5559999

Bt IR o ) [ N 'l B L

SE(E. TAAAA] (IBBTE3E0DD. [AAAA_2nd] (FEY bURWS ERDTMNDET,
CDXDI(C. [BETWEEN datel AND date2] & [FROM datel TO date2] MiEL )\ (.
[sysstart <= date2] (C/23h\. [sysstart < date2] (C/2DH (= ZETHNEDH) T
9, BETWEEN Diz5(d = #8d. FROM DIFS(E = Z2EHFEA.

CDESCT. TURTIL T—TILTlE BEDERET—F(CH LT, WBAWBRRT—SS51BA
9
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ENABRSESNTULRDT, BEDT —FZIFECRPT IO TVET,

TOMSI F=IINEEMELIEWEE GBET—IIICRULEWNES)

FMRSIL F=TIZHELT—TILE. DROP TABLE X5— hX> hTHIBRLELD &
LTHE RDOLSCIS—MERRENZFT,

-- BINET AR T - JILHRR I T S — (275
DROF TABLE Products

0% -
D dw—3
Swtr—2 18852, LYl 16, JARE 1. 4T 443

T—7IL 'temporalTestDB.dbo.Products’ TF — JILMEFMEFEEFTTETEEATL,
VAT LICE-TH=Y a3 vEEINT ORI TFILTIEAY R — F E AL T,

FURSIL T—TILEE ML UTEWBEIIC(E,. RODLDIC ALTER TABLE XF— XA~
T [SYSTEM_VERSIONING = OFF] (B FULZEY,

ALTER TABLE Products
SET ( SYSTEM_VERSIONING = OFF )

- FuhTl) F—JILEEEL
ALTER TABLE Products
SET ( SYSTEM_VERSIONING = OFF 3

00% -«
g dete—3
A FRIERCETLELR,

FURTIL F=TIVEENEIDE AT O TUORXTO-F—TIE ROLSICRR
=NE9.

ATITIR I9AT0-5-

B YW e 7S
=2 [_6 WINTO (SOL Server 13.0.900 - WIN10¥matumot
B e 7-95-2
[3 ¥ATLT-98-2
L3 7982 AFyFvavt
|J Northwind]
= |J temporalTestDB
L3 7-FR-A91TT54
= Lo 7
L3 ¥2a7h 77
@ [ FileTables
mansz S L%@T INCRB |
@ = dbo.Products
@ = dbo.ProductsHistory

) ._.l K- BEF—IJIE
£a AEUY-3 BEOF—-JILICEREND

= 7 [

FORITIL T=TILDGHEF AT A }\—75 SEB| ERRSNTULELED. BED
F—JIVICR>T. BEFT—JILICALTHE. BEDODT—JILICERENDS (BET—JILE
EZIRA A E R

CDEDCBET—TIVICR>c#&(F. BEERCKS(C DROP TABLE X5 — XA R T
‘ﬁ'JBf%@“ZoZCD\‘C‘%ZQOD‘C\ RERIGEEFHIBRLTENTLIZS0N,
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DROP TABLE Products

DROP TABLE ProductsHistory

-- =L EFHEE
DROP TABLE ProductsHistory
DROP TABLE Products

00% ~
Ha Het—3

a7 FRERCETLELE,

NEDKSC TSI F=TNZFAITNLE T—TILTH T SEHEEZ BB (CRET—
TIICRE, BIVEET —YZGHRICBRIBIENTEZDT, BFZADRELZBEEDT
—FER®. Q2T S 7 2 AICHE I BEHEFEN (Audit Log: BEENY) . T—INRICHBITS SCD

(BT DT A A>23>) ELTHAITBICENTEFT,

Zoft. FRIIL F=TILIEDVTIE, AZSA> TV IDUTDEY IREEIH T,

Temporal Tables

https://msdn.microsoft.com/en-us/library/dn935015.aspx

*  Primary and Foreign Key
Constraints

* Unique Constraints and Check
Constraints

Table Column Properties (SQL
Server Management Studio)

¥ Temporal Tables

» Getting Started with System-
Versioned Temporal Tables

Temporal Table System
Consistency Checks

Partitioning with Temporal Tables

Temporal Table Considerations
and Limitations

Temporal Table Security

Manage Historical Data with
System-Versioned Temporal
Tables

» System-Versioned Temporal
Tables with Memory-Optimized
Tables

Temporal Table Metadata Views
and Functions

Temporal Tables

SQL Server 2016

Updated: January 6, 2016

Applies Ta: SQL Server (starting with 2016 CTP3)

Applies to: SQL Server (SQL Server 2016 Community Technology Preview 3.2 (CTP 3.2)
through current version).

SQL Server 2016 introduces support for system-versioned temperal tables as a database feature
that brings built-in support for providing information about data stored in the table at any
point in time rather than only the data that is carrect at the current moment in time. Temporal
is a database feature that was introduced in ANSI SQL 2011 and is now supported in SQL Server
2016.

Quick Start

* Download CTP: To download SQL Server 2016 Community Technology Preview 3.2
(CTP 3.2), go to Evaluation Center.

e Create Azure Virtual Machine: Have an Azure account? Spin up a virtual machine
with SQL Server 2016 already installed.

* Download Adventure Works sample database: To get started with Temporal Tables
download AdventureWorks database for SQL Server 2016 CTP3 with script samples
and follow the instructions in the folder ‘Temporal’

* Getting started:

o Getting Started with System-Versioned Temporal Tables
o System-Versioned Temporal Tables with Memory-Optimized Tables
o Temporal Table Usage Scenarios

* Examples:
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STEP 4. ;THDO#EEEZH U THKD

C @ STEP Tl&. ISQL Server R Services| ¥ [JSON #& 1. [Strech
Databasel. [Azure J\w 27w 2’|, [PolyBasel /2 &, SQL Server 2016 CTP
3.2 TR#tENEEOHEZR U THELL D,

ZD STEP Tl RDZTEZFBEULET,

v

v

v

SQL Server R Services

JSON x¥its (FOR JSON, OPENJSON. JSON_VALUE 73¢&)
Strech Database

Azure /\w 2777w (Backup To URL) DIfgEMEE

PolyBase T Hadoop 77Z7t2X (Hortonworks > HDInsight)
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4.1 SQL Server R Services (R &)

SQL Server R Services (&. Transact-SQL X7 — hX> hEFIALT. R AU N /547
SUZERITIBDENTES. R Hi@HEE T,

-- sum :
SEHEC sp_execute_external _script R 105 J_rj' ~
@language = W'F’ : it

Jscript = Nsuml <= sun(input1[,11);
ret <- data.frame(suml);’
Jirput_data_1 = N'SELECT cold, colB FROM maskTestDB. .maskTest1’
Binput_data_1_name = N imputl’
JBoutput_data_1_name = Moret’

WITH RESULT SETS € ( coll int 3 )

00% -
R [y by

R ROUT hTOET -5 &L T

SQL Server tF—JIL T —45%
5X32ENTED

. TR R Z7UT k

TR U THER

R S8 AT >V —-ADMEtFEmTOTI OIS =Z>J S8BT, CN%ZE SQL Server RIEC
#a (BEJLbr>) LT, ETTEBRSICUIZDA [SQL Server R Services| T3, ZdD R
REMEE(L. WEPAY(C(E [Revolution R Enterprise 7.5.0] =F)JAL TUL\T. [Revolution R]

(F. A—T>YV—D R DOHEEENRRmZHDIZ8(C. Enterprise @IFDMEE#RILEET DTS
w hIJA—AT9Y (Revolution R (&, 2015 F(CXro0OY T MHEYUR L. SQL Server R Services
& LT SQL Server 2016 (CH#HE. LU 2016 £ 1 B 1 HEZ(E [Microsoft R Server] &
WOEINCEE LT, Linux BRI CTHEFATEIHAERE U TEIRFTESNTULET),

SQL Server 2016 CTP 3.2 T. SQL Server R Services ZFIHAI BIZHDHRENIE. ROESDT
9 (CTP 3.2 Tl&. SQL Server DA > A =S —([CHETNTLEBANMN,. RTM RTE1>X
F—S—([CHESNDFETY).

® SQL Server M- > X ~—)LBF(C [Advanced Analytics Extensions| ZF 1T w2

® Revolution R Open 3.2.2 for Revolution R Enterprise 7.5.0 O > X ~—JL
http://go.microsoft.com/fwlink/?LinkId=626650

® Revolution R Enterprise 7.5 1> h—)L
http://go.microsoft.com/fwlink/?Linkld=626652

® sp_configure T lexternal scripts enabled] %= [1] (CX®E

==

® Revolution R Open 3.2.2 @ RegisterRExt.exe /install =311

+ SQL Server R Services D1 >AM=JL

FNTIE. SQL Server R Services 1> A R—JLUTHELL S,

1. F9'(&. SQL Server 2016 CTP 3.2 M1 > A M—)LBF(C, RDKXD(C [HEBEDEIR] X—=
T. [F=HANR—-R I>T> Y—ER] @ [Advanced Analytics Extensions] =F T v
JUFET,
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T SOL Server 2016 CTP3.1 iy k 7y - O X
HHEDZER
A4 AR=JlF 3 Evaluation BETEFR LI,
F05T - ®ee(D: BEORH:
STEYARR AURT IR ) A || SQL Server {AFVADA VATV AEEE. B A
F0-i0 =1k T-FR-A Ty $-E3 FLERREA 180 SQL Server { VAT UL 353
Microsoft Update []50L Server LFr—3Y S’Eéh_fl.d\izﬁ': SOL Server @&ﬁm{yxgy
B ] Advanced Analytics Extensions 2%, ALIVEI-5-THAF )1 BAETERIE »
ZOEOHODILTEAN Ty T ERLEBECEE R IVM-%YMP):
NPT TrOAY AN ] Deta Quality Services
AVRR=I =l D] AB7-55 PolyBase 71U $—£2 AVAN-NEH: "
- - i Windows PowerShell 2.0
b7 Oy L Analysis Services i.. Microsoft .MET Framework 2.5 &
BEEDER tEI:lngporting Services - 4 T4T < : ; >
e #* & J———
il [ Reporting Services - SharePoint =P
AVATIADER [ SharePoint & F Reporting Services TF1 Y FS47 C: 1478 MB B E., 103191 MB EE
$-)(-DEER [ Data Quality Client v | B
FHN-A TV < >
sl - —
O — INTER(A || TATERBR)
A VA= IDETIRE AUZFIR N~k T RUR): |C:¥Program Files¥Microsoft SQL Server¥ |
=T
* EZERETLIS): |C:¥Program Files¥Microsoft SOL Server¥ |
HEERETILIM (x86)(X: |C:¥Pn)gram Files (x86)¥Microsoft SQOL Server¥ |
< E3(B) FAMN) > Tl AT

Z @ Advanced Analytics Extensions Z&IRUEIHBE (L. RD [#BEIL—IL] XR—>T.
RDEDCEBENTRREINEITN CBMDFIENKE(CRDEVNDER). CHUFERLTH
A M=)V E LU TARIKRTT,

T SQL Server 2016 CTP3.1 B b7y — m| P

HEEI—I
AR RBHTOYIENBHEINE 2T BB, -NESFLTNET. BEICOWTHE, [NVA BIU2I LT,

TSIk - BIEHETLELE. R 3. S8 0. E£ 1. AFvT 0.

SAEVIARE

0= -1

Microsoft Update

SROFFHIOT50

ko IPANDA AN

A YA =) N=M HaE
tybPyF O-)l (D | g0 Visual Studio 2010 D4 YAS VAL, EFT 3LEHBYET. =t
BEQER (2 | Microsoft .NET Framework 2.5 Service Pack 1 HBETT 28
L) ([ ] Advanced Analytics Eciensions 2EET B3, VAL EDEEESIBER., |Z2 |
1YA5VADER [@ k2919355 1 VAL ==

- -mEEE

FIN-A TSI ORR, Wl FrooniEs X
waEml-

'f‘JXf‘ me%{f#T Jl=Jl "Advanced Analytics Extensions ERT 3(23, A VAMIEDF
1VA-NDESTRR I\ BemaEssyss. neEssEmenile.

=7 Advanced Analytics Extensions DEZERERT2ICE. SOL Server DEE
ERTLUE. VAN EDFIBENOATFIEENEYET. ROUVIIZ
TESNTVIFIEE T2 TR
http://ge.microsoft.com/fwlink/?Linkld=626645 (I~ 3(C(E Ctrl $-%&
HELENS CF-FELET)

KOMDIER(Z, @ED SQL Server 1> X h—)LEERESHE T,

2. SQL Server 2016 CTP 3.2 M1 > A S—=)LMTET UIz#(d. [Revolution R Open 3.2.2
for Revolution R Enterprise 7.5.0] =11 > A ~—)LUET, NlE. XD URL 545D
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>O—-RFIBTENTEFT,

Revolution R Open 3.2.2 for Revolution R Enterprise 7.5.0 ®5F D> O0— R
http://go.microsoft.com/fwlink/?LinkId=626650

Download Center Windows Office Web browsers Developer tools Xbox Windows Phone

EB Don't miss our limited-time Cyber Monday deals. Shop now >

Great apps for Windows

Find free and paid apps to help you stay entertained, be productive, or get creative.

Explore apps at the Windows Store >

Revolution R Open 3.2.2 for Revolution R Enterprise 7.5.0

G S

Revolution R Open 3.2.2 for Revolution R Enterprise 7.5.0 is a free,
complete open source platform for statistical analysis and data science.

49> 00— R#&(Z. TRRO-3.2.2-for-RRE-7.5.0-Windows.exel =45 JJL2Uw LT,
A2 A M=ILEITWET,

4™ RRO 3.2.2 for RRET.5.0 X 8 Setup - RRO for RRE 7.5.0 - x
Welcome to the RRO 3.2.2 for RRE 7.5.0 installer. Installing £
Please wait while Setup installs RRO for RRE 7.5.0 on your computer. o

Melcome to the Revolution R Open for Revolution R. Enterprise Installer

Revolution R Open 3.2.2 for Revolution R Enterprise 7.5.0 is an enhanced distribution of R from Revelution Extracting files. ..
|Analytics that includes components to connect to Revolution R Enterprise. For information about C:#Program Files¥RROYRRO-3, 2.2-for-RRE-7.5. 0¥R -3, 2. 2¥dockmanual¥R-exts.pdf
Revolution R, visit http: {fwww revolutionanalytics.com.

RRO 3.2.2 for RRE 7.5 is based on R 3.2.2, Copyright ® The R Foundation for Statistical Computing. -
IVisit hitps: /fwww.r-project.org for information about the R project.
IR i the creation of many contributors; for details visit https: /fwww.r-project.orgfcontributors. html,

(Click Install to begin instaling RRO 3.2.2 for RRE 7.5.0

R(C. TRevolution R Enterprise 7.5] 1> XA K—=)LUET ., ZhldE KD URL 545
D>2O—RIBIENTEEY,

Revolution R Enterprise 7.5 ®4 o> 0O0— R
http://go.microsoft.com/fwlink/?LinkId=626652
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Revolution R Enterprise 7.5.0 (RRE-7.5.0)

e o z Z

=
Revolution R Enterprise ®
class, big data big analyl Choose the download you want
analytics, Revolution R E
across complex and dive [7] Fie Name sive
2015 CTP 3, clusters an S
download contains a fre| OJ —— de-5QL-7.5.0-Windows.ex 813 MB ’
1. Revolution-R-Enterprise-
sQL-7.5.0-Windows.exe
@ Details [@ Revolution-R-Enterprise-SQL-7.5.0-Windows.exe ] 463.2 MB

@ System Requirements

@ Install Instructions

Total Size: 463.2 MB

A5 >0O— R#&(d. [Revolution-R-Enterprise-SQL-7.5.0-Windows.exe | =4 7L
vIUT, 12RAM=ILZITVWET,

F_ Revolution R Enterprise 7.5.0 Setup = R Revolution R Enterprise 7.53.0 Setup X

P . Prerequisites
QE ]/5 LUT] ON Welcome to the PrerEqL"s'tes Wizard These programs are needed for the application to run. Click on the check box R
b next to a prerequisite to select it for install or to skip it

The setup has determined that some of the

prerequisites needed to run this program are

missing. This wizard automates installing those Name Version Action

prerequisites. Click Next to continue to the list of Microsoft Visual C ++ 2013 Redistri... Required: 12.0.21005. 1 or high...  Install

prerequisites. [] check for previous installations Required: any. Found an accept...  Skip
Visual C++ 2008 5P1Redistributa... Required: any. Found: nothing. Install
Visual C++ 2008 5P1 Redistributa... Required: any. Found: nothing. Install
[ .NET Framework 3.5 5P1 Required: any. Found an accept...  Skip
visual Studio 2008 Isolated Shell SP1 Required: any. Found: nothing. Install
Microsoft MPI v6 Required: any. Found: nathing. Install

Revolution R (CERY T hD T 7R
DAV =)L

Press the Next button to install the prerequisites.

Back I Finish Cancel Back ‘ Next Finish Cancel

Revolution R (C(&. Visual C++ 2013 Redistributable ¥ Visual C++ 2008 Redistribu
table. Microsoft MPI /R EMNMAIDZR—R> MMIIRBDDT, ROLD LY 7YV THME
ENFET (ENTNERFAEZNEORNTZHR LIz LT, Tagree ZF T w2 LT, Install
OV OUET., REEBRE. IRTEREEMBOFRFTALKRTY),

ﬁ Microsoft Wisual C++ 2013 Redistributable (x64) - 12.0.210... - K ‘ﬁ Microsoft Visual C++ 2013 Redistributable (x64) - 12.0.210... - K

Microsoft Visual C++ 2013 M Microsoft Visual C++ 2013
Redistributable (x64) - 12.0.21005 Redistributable (x64) - 12.0.21005

MICROSOFT SOFTWARE LICENSE TERMS Setup Successful

MICROSOFT VISUAL C++ REDISTRIBUTABLE FOR VISUAL STUDIO
2013

These license terms are an agreement between Microsoft Corporation (or

hacad nn whara von liva _nna nf ite affiliatac) and uni Blaaca raad tham

agree to the license terms and conditions!
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17 Microsoft Visual C++ 2008 Redistributable Setup -

Welcome to Microsoft Visual C++ 2008
Redistributable Setup

This wizard will guide you through the installation process.

Cancel

1 Microsoft Visual C++ 2008 Redistributable Setup - =

License Terms

Be sure to carefully read and understand all the rights and restrictions described in the
license terms. You must accept the license terms before you can install the software,

MICROSOFT SOFTWARE LICENSE TERMS

MICROSOFT VISUAL C++ 2008 RUNTIME LIBRARIES (X86, IAG4 AND X64), SERVICE
PACK 1

These license terms are an agreement between Microsoft Corporation {or based on
where you live, one of its affliates) and you. Please read them. They apply to the
software named above, which indudes the media on which you received it, if any. The
terms also apply to any Microsoft

- updates,

Print

Press the Page Down key to see more text.

<o | Cmats ) [ oo

Software Update Microsoft Visual Studic 2008 Shell SP1 Installation Wizard

‘Welcome to the Microsoft Visual Studio 2008
Shell SP1 software update

Products affected by the software update

10 2008

*Web Designer Core
*Web Desiener Core SP1 Patch
WS Shel

| Stud

Microsoft*
ISua

oV

Get fF8FE iHEHTETEN sbaut this update

Software Update Microsoft Visual Studic 2008 Shell SP1 Installation Wizard *

Microsoft Software License Terms
Please accept the license terms to continue,

IMICROSOFT SOFTWARE SUPPI ENTAL LICENSE TERMS

MICROSOFT VISUAL STUDIO 2008, Service Pack 1

Microsoft Corporation (or based on where you live, one of its affiliates)
licenses this supplement to you. If you are licensed to use Microsoft Visual
Studio 2008 software (the “software”), you may use this supplement. You
mav not use it if vou do not have a license for the software. You mavuse

Print License Terms Sawe License Terms

[ [i Rae read and socept e lioense terms; ]

[]1 would like to improve the installation experience by sending snonymous feedback.

Please read the Microsoft Customer Experien ce Improvement Progrem and privacy policy.

< Back

Cancel

= Welcome to the Microsoft MPI
(6.0.12436.10) Setup Wizard

The Setup Wizard will install Microsoft MPI (6.0, 12436, 10) on
your computer. Click Next to continue or Cancel to exit the
Setup Wizard.

! Microsoft MPI (6.0.12436,10) Setup - =

8 Microsoft MPI (6.0.12436.10) Setup - x

End-User License Agreement

Please read the following license agreement carefully

MICROSOFT SOFTWARE LICENSE TERMS
MICROSOFT MPI REDISTRIBUTABLE

These license terms are an agreement between Microsoft Corporation
(or based on where you live, one of its affiliates) and you. Please read
themn. They apply to the software named above, which includes the
media on which you received it, if any. The terms also apply to any
Microsoft

« updates. v

accept the terms in the License Agreement ]

v ) o

Print Back Cancel

WA R—FRD hDA A =)L T UTet&(d, RDELS(T RevolutionR Dtzw K77w
TMEEDEY (CTESHIRTHEEBETDOA > AM—JLTAXEXRTY),
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1 Revolution R Enterprise 7.5.0 Setup X 4 Revolution R Enterprise 7.5.0 Setup

x
RE]/E)LUT'ON i End-User License Agreement
ANALYTICS Welcome to the Revolution R Flease read the following license agreement carefully
Enterprise 7.5.0 Setup Wizard

REVOLUTION SOFTWARE LICENSE TERMS

The Setup Wizard will install Revolution R Enterprise 7.5.0 on . . .
your computer. Click "Mext” to continue or "Cancel” to exit Revolution R Enterprise for SQL Server 2016 Community
the Setup Wizard. Technology Preview (CTP) 3

These license terms are an agreement between Revolution Analytics, v

le J

(C)1 do not accept the terms in the License Agreement

Advanced Installer

Cancel Cancel

< Back

ﬁ Revolution R Enterprise 7.5.0 Setup = ﬁ Revelution R Enterprise 7.5.0 Setup - X

RevoScaleR operation mode Select Installation Folder
Select operating mode of RevoScaleR This is the folder where Revolution R Enterprise 7.5.0 wil be installed.

To install in this folder, dick Mext”. To install to a different folder, enter it below or dick

RevoScaleR operations are enhanced by the

recommended packages rpart and lattice. "Browse",
Load these packages by default?
(@) Yes Folder:
Ot C:¥Program Files¥R -Enterprise-7, 5% ~ Browse...

Space required:  220MB
Space available:  89GB

Advanced Installer

< Back Cancel < Back

Advanced Installer
Cancel

ﬁ Revolution R Enterprise 7.5.0 Setup * ‘ﬁ Revolution R Enterprise 7.5.0 Setup

Ready toTnstal REVOLUTION ] ]
The Setup Wizard is ready to begin the installation ANALYTICS Completing the Revolution R
Enterprise 7.5.0 Setup Wizard

Click "Install” to begin the installation. If you want to review or change any of your

installation settings, dick "Back™. Click "Cancel” to exit the wizard. Ciick the "Finish” button to exit the Setup Wizard,

To launch Revelution R Enterprise 7.5.0, go to the Start
menu and navigate as follows:

All Programs
Revalution R
Enterprise 7.5
Revolution R Enterprise 7.5 (64)

Advanced Installer
e— e—
< Back Install ! Cancel < Back Cancel

4. RevolutionR D1 >R b—=)LAZET LIz#&(E. SQL Server 2016 CTP 3.2 @ Management
Studio &8 LT. VITY I57+4—7T. sp_configure ZFAL T lexternal scripts
enabled| = 1] (CEEUFET,

EXEC sp_configure 'external scripts enabled’, 1;
RECONF IGURE

EEXEC sp_configure “external scripts erabled’, 1;
RECONFIGURE

00% - <

[ potr—3
1B 72 3 Texternal scripts enabled’ A% 0 M5 1 IZEEENI LI,
RECONFIGURE 27—k A FEETLTA A F—IL LTS,
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5. JRIC. Revolution R Open 3.2.2 @ [RegisterRExt.exe /install] Zx{7UE 9. NI,
O R ZO>T 5. ROKSICEITUET,

“%programf i | es%¥RRO¥RRO-3. 2. 2-for-RRE-7. 5. 0¥R-3. 2. 2¥| ibrary¥RevoScal eR¥rxL ibs¥x64¥RegisterRExt. exe” /instal

EEE: IWyFFovTH - [m] x

¥ "¥orogramt | |esE¥RRO¥RR0-3.2.2-for-RRE-7.5.0%R-5.2.2¥| ibrarv¥RevoScaleR¥ rdl ibs¥:4¥RegisterRExt .exe” /instal |

Bource directory to pick the RExtension binaries determined to be "C:¥Program Files¥RRO¥RRO-3.2.2-for-RRE-7.5.0¥R-3.2.2%
||brary¥RevoSca|eR¥rxL|bs¥xB4¥

Cornect ing to SOL server.

Bal server binn directory i iz, C:¥Program FilesfMicrosoft SOL ServeryhS3L13. MSSOLSERVER¥MSSOL¥Einn".

Bal server log directory iz "C:¥Program Files¥Microsoft SOL Server¥MSS0L13 . MSSOLSERVERYMSSOL YL og”.

Creat ing user account pool..

Creat ing user accounts.

Processing 20/20

Wdding firewall rule for user account pool.

rHARNING: For security reasons, it is recommended to block network access for R processes executing under local user a
kcounts. 1t appears that Windows Firewal| is currently disabled for the Network Profiles DOMAIN, PRIVATE, FUELIC. Pleas
£ enable Windows Firewal | or use another firewall to block retwork access

Creat ing working directory for user accounts.

Baving user account confisuration.

User account pool with 20 users created.

R installation found at C:¥Prozram Files¥RROYRRO-3.2.2-tor-RRE-7.5.0¥R-3.2.2.

PI installation found at C:¥Program Files¥Microsoft WPI.

Bettings file C:¥Program Files¥Microsoft SOL Server¥M3SOLT3.MSSOLSERVER¥MSSOLYBinn¥rlauncher.config created.

Btopping service M3SOLLaunchpad. .

Btopping service MSSOLSERVER. .

Lopied xe_cal lrre.dl | from C:¥Program Files¥RROYRRO-3.2.2-For-RRE-7.5.0%R-3.2.2¥| ibrarv¥RevoSca | eR¥ il ibs¥xB4¥ to C:¥Pro
Eram FilestMicrosoft S0L Server¥MSSOL13. MSSOLSERVERYMSSOLYEinn.

Coried Rlauncher.dl| from C:¥Program Files¥RRO¥RRO-3.2.2-for-RRE-7.5.0¥R-3.2.2¥] ibrarv¥RevolcaleR¥rl ibs¥x64¥ to C:¥Prog
ram Filesficrosoft J0L Server¥M3S0L13. MSSOLSERVER¥MSSOLYBirn.

Btarting service M330LLaunchead. . .

Cornect ing to SOL server...

Created role do_rrerale

Wdded extended stored procedurs wp_ScaleR_init_jch.

Granted Execute for extended stored procedure xp_ScaleR_init_job to db_rrerole.

Wdded extended stored procedure wp_ScaleR_aueue_ich.

Granted Execute for extended stored procedure xp_ScaleR_aueue_job to db_rrerole.

Bdded extended stored procedure xp_ScaleR_retrieve_results.

Granted Execute for extended stored procedure wp_ScaleR_retrieve_results to db_rrerole.

Wdded extended stored procedure xp_ScaleR_query status.

Granted Execute for extended stored procedure xp_ScaleR_ouery_status to do_rrerole.

Wdded extended stored procedure xp_ScaleR_carcel_job.

Granted Execute for extended stored procedure xp_ScaleR_cancel _ick to db_rrercle.

Wdded extended stored procedurs wp_ScaleR_clearnup.

Granted Execute for extended stored procedure xp_ScaleR_cleanup to db_rrerole.

R extensibility installed successfully.

Ly

ER#&D1T(C [R extensibility installed successfully| EFRRrENNUE. > A —=ILAE
TTY. INT. SQLServer (C R & (BEILb>) anT. TV IF«45—-HmM5 R
AROVTKNZEFTTERRDICRDEFTT (ROUTKDODETICE. BiBD
sp_execute_external_script > X5/ X7 R ZJO>—2v&FAUET).

+ R RJUDMDER{T ~sp_execute_external_script~

A=)V T UREIX, 9TV I57445—%2FALT. R RAOUTREETULTHELL
35, CNld. sp_execute_external_script =X/ A7 R JO>—2vZFBALT. RO
KS(CEHMUET,

EXEGC  sp_execute_external_script
@language = N'R’
, @script = NEfFLIZWVR RO YT
, @input_data_1 = NR TREL-L\T—4’
, @input_data_1 _name = N input_data 1 2% L CHRET AL
@output_data_1_name = N R A1) T FTREL-FER
WITH RESULT SETS (A& T—4 % null/not null, ---));
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@language T [R] &f8E. @script (C [R RPVUT M| %5k B ET. FED R XU
ThEEIFTTEDRLIICRDFET . F2.R ROUT MIBXTZWANT—F(EI @input_data_1]
H KLU [@input_data_1_name] TEEL. R AOUUTNTUREBUEHRR (HH7—5) &
[@output_data_1_namel TIEFITDZENTEET, 220, output ([CIBETEZDDI(L.
R OF—4# JL—LFERXDFT—%4 (data.frame B TEMROIEERED) THRINENHDET,

w+ Let's Try

ZNTEFH. cnERHUTHELLD. ZZTlE R SEBICEEND. Y2 TILDFT—FtzY hTdh
% liris] (ZVADH K/ EERDRE EENEHESNZT—F) ZEIBLTHEFT, CDF7—4
[F. R DWY—ILT&HSD [R A>Y—=JL] T liris] EANTBZET. RDKDICABZHET
F£9 (R A>YV—=)E [RI—F] AZ21—D [TARATDFIVU] — [PRO-for-RRE] ® [PRO
for RRE 7.5.0] 20Uy OUTEBIDZENTEET),

R RGui - Revelution R Enterprise version 7.5 (B4-bit) — O X
Il R/E BE o fer-¥ 9IUFT AT
RI>YY—)lT
(e
liris] =%t v hOHEERR
RRConsole EI@
"

> iris

Sepal.lLength Sepal.Width Petal.Length Petal.Width Species
1 5.1 3.5 1.4 0.2 setosa
2 4.3 1.4 0.2 setosa
3 4.7 1.3 0.2 getosa
4 4.8 1.5 0.2 setosa
5 5.0 1.4 0.2 setosa
6 5.4 1.7 0.4 setosa
7 4.6 1.4 0.3 setosa
8 5.0 1.5 0.2 setosa
] 4.4 1.4 0.2 setosa
10 4.9 1.5 0.1 setosa Ebbmfiﬁ
11 5.4 1.5 0.2 zeross (S:etz_)s_a‘ versicolor,
12 a8 1e 0.2 setosa virginica 0 37E48)
13 4.8 1.4 0.1 setosa
14 4.3 1. _'L 0.1 setosa
15 5.8 1. 2 setosa
16 5.7 1. 5 setosa
17 5.4 1.3 setosa
is 5.1 1.4 setosa
18 5.7 1.7 o setosa
20 5.1 1.5 0.3 setosa
21 5.4 1.7 0.2 setosa
2z 5.1 1.5 0.4 setosa
23 4.8 1.0 0.2 setosa
24 5.1 1.7 0.5 setosa
25 4.8 1.9 0.2 setosa v

CDOT—HL. TEMEY)FETHS Edgar Anderson KN 50 DIE (77177 X : iris) WSURELTE
< K] (Sepal) & [fEF] (Petal) DEEEMRICIRD TULET ., Species Fl(C(E. 717 AD
B (@fE) iIEnTuHET,

1. CDO5—%% sp_execute_external_script > XF /A AR JOS—2vZFAELT
BEI3(CE. ROKS(CEMRUET (Management Studio DU IF+«F—Tiik).

— iris T—42 1ty FEREF

EXEC sp_execute_external_script
@language = N'R’
,@script = N'ret <- iris;’
,@input_data_1 = N’
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, @output_data_1_name = N’ ret’
WITH RESULT SETS
( ( A<BE float
, <D float
e & float
, fEF18 float
, %8 varchar (100) ) )

-'53 SQLOuery1.sgl - WIN10.master (WIN10¥matu_tak (55))* - Microsoft SOL Server Management Studio (EEE)
JrlR /EE =RV JINQ TOIIINP) FIIO0) Y-ILT UEOW) ALTH)

P Dl @ | L FWTIN DR 8 B9 - -5 8] |
E g | [master Y =E0 b AU m 30 =l 50T 88| = 2 | E s,

s — -7 x CEPETETT———"—T— |
BRE- WA e T[] /
irie — - =

= (b WIN10 (SQL Server 12.0.700 - WIN10¥mat --iris T2t w - ES .

L3 7-98-2 =IEXEC SETexecut e_exl’i] e F;r:nal_scmpt

+ 7 anguage = o

o ﬁf'l('ﬂ?j'*'r’“h JBscript = Woret < iris;

o L-';f:,lﬁr—l“a/“ g J@input_data 1 = N o
= - Joutput _data_1_name = Nret

L2 AlwaysOn S WITH RESILT SETS

w0 EE (AR {loat

[ Integration Services 1507 s Hi < i}'_]ri]E float
B saL Server I-J IV (Agent XPs H'E e E float

JAEFIE float
JERE varchar(100) ) );
00% =
H R [ Aty
HODE HGIME TERE e TR

1 51 135 14 02 setosa
, rraa— ; 2 00 oo
3 47 a2 13 0z setosa
4 44 31 15 nz setosa
] a 36 14 0z setosa
g 34 39 17 04 setosa
7 44 3.4 14 03 setosa
< 5 1@ TTUAERC=FEELE. WINT

@script (R XU b9 DI5A) (ClE. Tret <-iris;| &R U T, iris T—4twv
Nz Tret] 28 (—4 JL—A) CRALTVET (R S8BT <- TEORANTEE
9). @output_data_1_name (HHF—HDEAE]) (C(E. ZD [ret]l T—5 JL—L%
IBEITDCET. SQL Server AITHEREEIE TEBRLD(CRADET,

@input_data_1 (C(&. R RTUT MNIERXTEVWANT—FIZEIBELEIN. SEIFAHLT
—AZFBAURVDT, BEXFZEELUTVWET (ZD518E. BADSIEITIRBDDT, Ex
BEULRWSESRIEXFZEE5ZXDLDICUET).

WITH RESULT SETS T(d. HA#ERICH LT, SQL Server fITHIAT IFDOINEET—
A8 NULL OBI&E (NULL F/z(E NOT NULL Z187F. ABgkFE NULL) ZEUET ., S
B®D iris T—4(&. N<HFDEEEM (Sepal.Length & Sepal.Width) ., FERDERE &M1&
(Petal.Length & Petal.Width). 7747 XMD1&4E (Species) @ 5 DDFIHRDDT. WITH
RESULT SETS (C 5 AR DIIEEZEERLUTWVWET, BU. EERELY D&, WITH
RESULT SETS TEZEULIIMNERRDIIBEICIE. RDELDSICIS—MNMRENET,
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-- WITH RESULT SETS &$ERMIZFNRILILES
SEXEC sp_execute_external _script
@language = N'R’
Jscript = Noret < iris;’
J@input _data_1 = N'°

Bouteut_data_]_name = N'ret’ _ __WITH RESULT SETS
WITH RESULT SETS (C 2DDFIUNEE L TLRWNGE
{ ( coll float, col? float ) )

100% -~
g Ly oty
Awtr—3 11837, LL 16, dARE 2. 7 47

EMECUTE A7 — b FHVEBI L L fo, WITH RESULT SETS A THET v FEES 1
[CH L THEESNEFIT 2 BT THL FiTFLRE2 N5l 5 BT L.

CDELSICT. SQL Server R Services ZF|HTDE. R ROUT ZEFERITUT, TOFETHE
8% SQL Server I TUIBTEBRD(CRABDT. KEFEFITI,

+ SQL Server ®F—#% input (C5X3% ~@input_data_1~

RIC. SQL Server MF —AIR—-ANDT—H%, AJMEELT R ROUTMNIBEZTHFELL
S, INZTSICIE. @input_data_1 512%(C SELECT X5 — bhX> hZEERTBIKLSICUE
I, Tl BNFT—9 YRTODEZBTHALKZ maskTestDB] = — 5 X— XD
[maskTestl] >—JILDF—FTRHUTHELL D,

=SELECT # FROM maskTestDB. .maskTest 1
100% -
EH®8 [By vt
cold colB col  colD colE
1 11 AAAAA 111 2015-10-30 000000000 NULL
o 2 BEBEBBE 222 2015-11-30 000000000 MULL
2 3  CCCCC 333 2015-11-30 000000000

cocl@test local

1. SQL Server OF—5FZANEELTEZB(CIE. ROLDICERIBRLET,

EXEC sp_execute_external_script
@language = N'R’
,@script = N’ ret <- inputl;’
,@input_data_1 = N’ SELECT colA, colB FROM maskTestDB. . maskTest1’
,@input_data_1_name = N’ inputl’
, @output_data_1_name = N’ ret’
WITH RESULT SETS ( (colA int, colB varchar (200) ) )

SEXEC sp_execute_external_script
@languaze = MR’
Jscript = Mret <- irputl;’
Jirput_data 1 = WSELECT cold, colB FROM maskTestDB. .maskTest1’
Jinput_data_1_name = N irputl’
JBoutput _data_1_name = N ret’

WITH RESULT SETS ( (cold int, colB varchar(200) ) )
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@input_data_1 5|#{(C SELECT RX>— hXA2 hZEHR LT, @input_data_1_name
5|#%(C SELECT X5 — hX> hOFERICH UTERDZR] (CZTHE inputl SI8E) &%
EULFI, CSTEELLZZAIT, R ROVUT hZULBTEDLSCRDFET (L.

@input_data_1_name 3|3 & L/2HS(E. InputDataSet &L\ SEZFINEHONE
9).

@script (R ROUT h=ERRkd 25P) (Cld. Tret <- inputl;] &L TLBDT,
SELECT X5 — X hOfEREZDFEret]l 7—4 TJL—AICHEML T, €N% WITH
RESULT SETS CTE&EUEHEEICKALTWLET,

CDEDICT, SQL Server DT —4H% R ADUTMNIEXBZCEEBEEICITSICENTEE
g_o

RIC.R ROUT hOBEEEFIFALUT ADT—IEMIBLULTHELLD. Tl sum B
HEFAHLUT. colA FIOESTESTELTHET,

EXEC sp_execute_external_script
@language = N'R’
,@script = N suml <- sum(inputl[, 11);
ret <- data. frame (suml) ;'
,@input_data_1 = N SELECT colA, colB FROM maskTestDB..maskTest1’
,@input_data_1_name = N inputl’
, @output_data_1_name = N’ ret’
WITH RESULT SETS ( ( coll int ) )

=N
—EHEC sp_execute_external _script
@languaze = N'R’
Jzeript = Woeuml <- sunlineut10,11);
ret <- data.frame(suml);’
Mirput_data_1 = NSELECT cald, colB FROM maskTestDB. .maskTest1’
Mirput_data_1_name = N input1’
Joutput _data_1_name = N ret’
WITH RESULT SETS ( ( coll int ) )

00% -
T RE D sty

FIE1 OROVIVT NS EELZDIE @script (Ci8iiLe R XU UT A& WITH
RESULT SETS CTEEEULREIEEDHTI, @script (C(X. 1 THIIC suml <-
sum(inputl[,1]);] &EMRU T, inputl @ 1 FIBD>—4 (SQL Server "SEEULTZ
colA FDF—4) (T LT R S:EBD sum BEHZFALUTUUEL. Z2DERZ suml &
BCRALUTWET,

RI(C. [ret <- data.frame(suml);] T. suml Z#%* data.frame BE#Cc>—% JL
—ACEHBUT, TOERZ ret 28 (7—4 JL—A4) [TBMLTVET ., CORBRE.
1 59372 T. WITH RESULT SETS TIiEEIDHEES 1519 (coll int DFH) (CLT
WX,
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CDES(C. R ROUTME ;] THOXYIDZFT T, EEITEITIDCENTEZET,
Ffe. AOUTMATIE R SEOBEEY. SATSURFIBEITICENTEDZIDT, =&
FINRETEETULIB LT O CLW T ENTEFET,

BB, Lo R XUUT K. Tret <- data.frame(sum(inputl[1]));] ®LDIC 117T
ORI B EBTEET,

ZAtl, SQL Server R Services ([CDWTIE A2 S1> TvIDUTDREYINRBENDTT,

SQL Server R Services
https://msdn.microsoft.com/en-us/library/mt604845.aspx

B Microsoft | [ ¢ Sign in Mg

Technologies +  Downloads «  Programs v Community v Documentation +  Samples

> Books Online for SQL Server 2016 > Database Engine > Database Engine Features and Tasks =

SQL Server R Services

Database Engine Cross-Instance

Features SQL Server 2016

High Availability Solutions

Updated: October 27, 2015
Security Center for SQL Server

Database Engine and Azure SQL SQL Server R Services provides a platform for writing intelligent applications that uncover new
Database insights and create predictions on top of your data. It allows using the rich and powerful R
language and package portfolio, while bringing the analytics close to the data and eliminating
SQL Server R Services costs and security risks associated with data movement. SQL Server R Services provides a
convenient, familiar Transact-SQL interface allowing your production applications to call the R
What's New in SQL Server R runtime and retrieve predictions and visuals. With Enterprise Edition you also benefit from
Services libraries that allow overcoming R's performance and scale limitations. You get to marry R with

the comprehensive set of SQL Server tools and technologies that offer superior performance,

» Getting Started with SQL Server R . s .
security, reliability and manageability.

Services
In SQL Server 2016, SQL Server R Services is comprised of server and client components. The
Taxiks server components include:

» SQL Server R Services Features and

* Advanced Analytics Extensions. Install this feature during SQL Server setup to enable
secure execution of R scripts on the SQL Server computer.

* Revolution R Enterprise 7.5.0 and Revolution R Open 3.2.2 for Revolution R
Enterprise 7.5.0 These downloads are prerequisites for using SQL Server R Services.
These downloads include a set of high performance R packages, connectivity tools and
the open-source R distribution.

After you have installed and configured the server components, you will be able to execute R
code against your SQL Server data by usingTransact-SQL in system stored procedures. The
stored procedures can return predictions and plots generated by the R code to your
application.

The client components of SQL Server R Services include these downloads: Reveolution R
Enterprise 7.5.0, and Revolution R Open 3.2.2 for Revolution R Enterprise 7.5.0. With these
tools, R developers and data scientists can explore the data and build predictive models from
a client workstation using any R IDE they like. After the R code is ready to be put into
production, it can be embedded in Transact-SQL stored procedures.
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4.2 JSON 3#iix (FOR JSON. OPENJSON. JSON_VALUE 7&¢&)

SQL Server 2016 TIl&. JSON (JavaScript Object Notation) (CXi&SULT. SQL Server D7
—JJL —4% ISON FERTHAULED. JISON —47% SQL Server [CERDIAATEDTES
KIDCRDFELURE. BERM(CIE. ROMEMNMEHEETNTULET,

® FORIJSON T SQL Server td>—J)L 7—%% IJSON e THH

-- JOOW FEa THH

SELECT @idnd— F, s FROM Northwindl. . &5
FOR JSON AUTO

F=JIL T—5%
100 % - JSON FERTHH

R [ by
JSON FI2EZBE1-18A1-11d1-B105-00805F 49315

1 RO, ke St 1oon AL B -1 2, feknas F Hoow U —2 1 Radn..
2 U =T Ry ST =TT A € e i T o e V=T g A | P = e

® OPENJSON B8#(C JSON >—4~DHEDIAH

DECLARE @jsonstr rvarchar(max) =
N L "arrl”
[Meew1™: "test1”, “kew?”: 993]
],{?key1": “test?”, Tkewi”: 7771

SELECT * FROM
OPEMJSON(®j sonstr, "$.arrl’)

WITH OPENJSON BI#(T
tey] varchar (207, JSON F—%%ZHS
)

ev? int

100 % -
R8sty
kel ka2

estl | DOY

2 test? 777

® ISISON Bd#(T JSON F—ahESHhDHIF!
JSON >—%7% SQL Server L(CH&# (ISJISON Bi#&E CHECK HI#ITHIA)

® JSON_VALUE & JSON_QUERY T JSON F—4%20Tl

- ISJSON REBRT CHECK $lo% e ISISON BT JSON 5*— 5
-ICREATE TABLE jsonTest] NESHhEFIT VY
Ccolh int PRIMARY KEY

),coIB rvarchar (mas) CONSTRAINT chkJSOM CHECK ( [SJSOM(ecolB) > 0 )

- JSON TR EF— FILIZIgN
INSERT INTO jsonTestl VALUES(T, N’ [Tkey1™: "test1”, “key2”: 99917)
INSERT INTO jzonTestl WALUES(2, N’ ["keyl™: "test2”, “kev2™: 77717

- F— I JSN F—aEH T =
=SELECT JSOM_WALUE(colB, "$.key1') A4S keyl JSON > — 5%
,JSON_WALUE(colB, "$.key? ) AS kev? T — I ILICHEH

FROM jsonTest1

100 % -

JSON_VALUE B#8T
JSON F—##&2T

R [y deb-y
| ke 2
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+ FORJSON T SQL Server tD7—JJ)l 5—#% JSON R T

FOR JSON Z#IE91Ud. SQL Server EDF—T)L —4% ISON e THATEFT. 2
NEHALTHFLED, INZEITDCEFE RDKXSIC SELECT X5 — hA> bDFRE(C [FOR
JSON AUTOl &fFIF3EIFTT,

— T—J) T—48% JSON s THiA
SELECT s — &, &% FROM NorthwindJ.. B &
FOR JSON AUTO

-- J3ON B0
SELECT fdna—F, mEds FROM Northwindl. . &5
FOR JSON AUTO

100 % -
=R [ sty
JSOM F52E2BG1-18A1-11d1-B105-00205F499 168
LI =T e A =T o107 A P =T B Sl === Sy oo R PR = s S
2 = R S 1o e = v TR ol = i e e UM o v I PR =T B ST A =T

26N [1 TEFENZES ELTENENT, RITOT—9 1170057 —9) N {3 THENT.
ZTNnEN [M"9E 1":"F—4 1","514 2":"FT—4H 2" | (T —IPEDIHE(E " 12L) EV\WSRT
([CRROTHANESNTWLWEY, LofITE. BmI—KR] & [Emél SIZEELTHDDT. {"H
md—R":1, "ER&":"Rit 100%AL>S"} EVWSKET 117007 —9RMENENTNET,
B, BHFT—FENZWEE (HHNTD ISON XFINRLRDIES) (CE. LOBERDKSIC
BEITCODNTHEAENZE T,

+ OPENJSON B#{T JSON F—4DHDiAdH

OPENJSON (&, JSON F—AZmDIAB T ENTEBHHTI, INBARLTHELLD. FT
([F ROELSCHRITUTHFT .

SELECT * FROM
OPENJSON (N' {“key1”: “test1”, “key2”: 999} ")

-- OPENJSON
SELECT % FROM
OPEMJSOM (M ["kevl™: "test1”, “key2™: 999173

100 % -
BR[Oy detr-y
ke value  typs

£+ — (keyl, key2) EZNENDE (testl., 999) N 11T DRRIN TR EEMHRT
=E9, type F(&. F—EOEFENIRD. 1] (IXFF (keyl (& testl EWVWVSXFFT—HIRAD
T 1), 2] (IFME (key2 (F 999 EUVL\DSEEST —HRXDT 2) (TIRADFET,
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R(C. OPENJSON B#(T WITH +—D— RZENML T, FF—DEZINELVUTHELTHET
(FIDBIE. &F—fEZ "7 EUTHELELEN. SEER "FI1” EUTEELET).

SELECT * FROM
OPENJSON(N' {"key1”: “test1”, “key2”: 999}")
WITH (
key1 varchar (20),
key2 int
)

-- WITH TH+—%15F
SELECT * FROM
OPEMJSONCH ["kew1™: "test1”, Tkew?”: 999177

WITH
kevl varchar(20],

kes? int

100% =
0 #R [y oty
by 2

CDELDS(C, WITH F—T—RTIE. F—D&FT (keyl. key2) &EF—FRZEIEFEFI D ET.
SELUTCTEIBIBCEBETEET,

R(C. OPENJSON BE#(C. XFINDEHZE5X TCHFET.

DECLARE @jsonstr nvarchar (max) =
N { “arr1”: [
{"key1”: “test1”, “key2”: 999}
, {"key1”: “test2”, “key2”: 777}

11

SELECT * FROM
OPENJSON (@jsonstr)

-- OPENJSON (ZRF3I[EfE5 2 4
DECLARE @jsonstr rvarchar(max) =

N "arr1™: [
["key1”: "test1”, "key2”: 999]
],%:’keﬂ T Ttest?”, Tkew2”: TI7)

SELECT = FROM
OPEMNJSOM(R] sonst r)

% -
O #8 [y ab-3

I ke _ value tvpe
[ ["key1”: “test!”, “key2™: 005} T kev1”: “tests.. 4

JSON F—%4% @jsonstr EWVWDXFFIZEE(CIRIML T, TN% OPENISON B THEL T
WETF, CD ISON F—4 (& arrl EWSF—(CHUT. [] (KAwvId) THATESZER L
TULBDT. type 7' 4] (BL5EXKIE) TROTETTLET, 2. JSON TIE [EFE 1, B
F2, o] VDT, BEAERIRTEET, CNICWULT. {¥ (FHyd) TEHDEDE. {"
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F—Z1""EL", "F—F2""HE2"} EVWSET. T—R2EZDEN 1] TRYSNTRFICR
D, CNEATSTOMEHFIEINTNET,

OPENJSON BI#{T Path ZIEFE TS ~OPENISON(jsonstr, path)~

OPENJSON BT (d. 28 2 51#(C JISON —FHD/(X (BEBENHDIHED/(R) Zitik
ITBHIENTEFT, INBHLTHEL LD,

DECLARE @jsonstr nvarchar (max) =

N { “arr1”: [
{"key1”: “testl1”, “key2”: 999}
, {"key1”: “test2”, “key2”: 777}
1V

SELECT * FROM
OPENJSON (@jsonstr, " $.arr1”)

-- OPENJSON T Path &18%FE
DECLﬂRE,@jgonstE rivarchar (max) =

il arrl
. . R = Fhy ITEFENT
N [Mkewl™: "test1”, “kev?™: 9991 o o
T kel et ke 177) é Ponig=ly J

XtIsneEASz o~
sl
SELECT # FROM
OPEMJSON(@j sonstr, “$.arrl’)

100% -

H &R [ w3

valus type

“key1”: “testl”, “key2”: 950} 5

. P type O 5 (&
2 1 ["key1”: “test2”, “key2”: 777 8 ATSTOMERT

OPENJSON B3#DEE 2 51#(C [$.arrl] EIEEITDZET. Tarrl] DETHD [1 (KAw )
THENCERIFT—FZEETETVET, CORHDP(C(F, PhHhYOATHEN AT O S

W 2 DNBBDT. 2 TICHMNTHERZEUSTETTLETY . type 5D [5] FATZT O M=
RIME(CIEADFET,

ATZTOMMIHUTE WITH F—D— RTHF—EZZIEEIDET, F—1fEZ "HI1” LLTH
NITBTEETEDDT, RDKXSICEUEIDZEETEXT.

-- WITH THF—*18F
DECLARE @jsonstr rwarchar(max) =
ML "arr1™: [
["key1”: "test1”, "kew2”: 999}
],{jkey]": “test?”, Tkey2”: 7771

SELECT * FROM

OPENJSON(@j sonstr, "$.arrl’)
WITH

kevl varchar(20),

kew? int
) WITH #—D— KT
100% = F—2=IEE

H R [ fvb-u
ka2

o P —
2 test? 777 FlEUTEISTED
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ZDEXSIC. OPENISON B#zFIAINIE. ISON F—HZfHEICEISIdZENTEFET,

+ ISISON BI#T JSON F—HahESHhDH5!

ISISON (&, JSON F—INESHEF TV ITEDHEMTI, ISON =5 THNL 1. €D
TRIINEFE 0 ZRICENTEFT, INEHXLTHFLEL D,

SELECT ISJSON(N' {“key1”: “test1”, “key2”: 999}")

-- [5JE0M
SELECT ISJSOMCN {"kew1™: "test1”, "key2™: 99917}

100 % -
H &R [ deb—y
BGlEBL)

BEXEXF5(E JISON T—FRDT. 1 MRBCEZMHRTEFEI, RIC. JISON T—F Tl
WMEZS5 X THZET .

SELECT ISJSON(N" aaa’)

SELECT 1SJS0N(N aaa’)

100 % -
H &R [ st

SE(}F 0 NRDIZEZERTETFET, CDLDSIC. ISISON BE#zEFIAINE. ISON —5Fh
ESNEFITYVITETDOTENTT,

+ JSON F—#%#% SQL Server LICi&# (ISIJSON Bd¥i%E CHECK #HI¥9TFIA)

SQL Server N(C JSON F—4HZIZINLIZWEE(C(E. ISISON BE#z=FIH LT CHECK 9
ZERR T DDONEENHTI . CNT. ISON T—FDHEHER(CIEM TET DR DICREADFET. N
BHUTHFILL D,

— ISJSON BE%4 T CHECK Hl#9%E%E
CREATE TABLE jsonTest1
( colA int PRIMARY KEY
,colB nvarchar (max) GONSTRAINT chkJSON CHECK ( ISJSON(colB) > 0 )
)

colB %(Cx LT, CHECK #I#9T ISIJSON B#=FIFH9d S & T, colB Fl(C(E. ISON F—4
DHMIEHTEDEDCRDET,

116



TERIE RDKXSI(T ISON ﬂ?‘t‘C(iTciL\{

SQL Server 2016 CTP 3.2 B&ZE No.1 eI T~

CHECK WIfIERNFELEL T,

100 % -

Ca Aet—3

[MSERT INTO jsonTest! WALUES(T,

(aaa) Z INSERT L&LSETDE RDESI(C
—4&M INSERT &eN23DZEMITDRDICIRDFET,

W' aaz’) ﬁ

L&S &9 3 & CHECK FlfERNFEEL T

+ JSON_VALUE & JSON_QUERY T JSON

cmB@EBON?—qummEEMSRTJ
Fotz—10 547 LL 18, HARE 0. 47 202

INSERT 27—+ v {3 CHECK %'J?’] “chkJSNT ERRE L TILVET,
FREniEELMmE, 75— "master”. T—7I “dbo.isonTest1”
ATF—FAVRIETEINE L/T._

INSERT Bk DL S(CTES

. column ‘colBT T,

RIC. colB FI(C JSON F—HZIEML THEL & Do

INSERT INTO jsonTestl VALUES(1, N {"keyl”:

INSERT INTO jsonTestl VALUES(2, N {"keyl”
SELECT * FROM jsonTest1

"test1”,

“key2”:
: "test2”,

“key2”:

999} ")
171} )

-- JSON F—4%& & INSERT
INSERT INTO jsonTestl WALUES(T,
INSERT IMTO jsonTestl WALUES(Z,
SELECT * FROM jsonTest]

100% -

H#8 [y sob-3
cold  colB

[ key1”
I by 1™

“test]”,

N'{ ke
M {7k “tect?”,

Tleewd
evl™:

9991°)
“kewd”

7T

T test!”

. “key2”: 9o}

test?” They?” 7771

JSON F—4aTHNZE, AIORIEER< INSERT 932N TEET. CDXDIT, INSERT U
e —4(d. %k JSON_VALUE *> JSON_QUERY B#=FHLT. EICERODEBIZEN
TZEZE9,

F—H&EIITY

JSON_VALUE & JSON_QUERY (&, JSON —%4 FEDF—PATZT oK) #OITUTE
BEMTT, cNBRALUTHELL DS,

SELECT JSON_VALUE (colB,

, JSON_VALUE (co|B,
FROM JsonTesﬂ

"$.keyl') AS keyl
"$.key2' ) AS key2

SELECT JSOM_VALUE (colB

, JSON VALUE (o B,
FROM jsonTest1

00% -
H %8

"Bokevl’) AS kel
"PokevZ’) AS kevd

L3 detr—3

kel key?

1 tesﬂ ....... 00
) e

JSON_VALUE BE#tT(d. 2 1 513(C JSON XZF5 (ZZTIE colB Fl(Ci&ENzT—4).
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5 2 BIBCF— D/ RZIEEIT D LT,

ZEF—0DfE (value) ZEUS I DZENTEXT,

CCTlE T$.keyl] & [$.key2] ZIEELTLDDT., FF—DfE (testl t® 999 /X&) ZEHL

/BIBdDTENTETVET,

ZDELDIC, SQL Server RICHEH#MLTZ ISON >—4TH. JISON_VALUE BE=FIAI NS,

FAHEICEIS I D LN TEFT .

JSON_QUERY B#(%. AT bD/(AZEEL T,

EFI, CNEFRDELS(CHITZENTEFT,

RUATS T NEEUET BT ENT

TRUNCATE TABLE jsonTestT
INSERT INTO jsonTest1l VALUES (1,
INSERT INTO jsonTestl VALUES (2,

, JSON_QUERY (colB, " $.0bj1") AS objt
FROM jsonTest1

TP Eer 7
T e

SELECT JSON_VALUE (colB, "$.0bj1.keyl") AS keyl
, JSON_VALUE (coIB, "$.0bj1.key2' ) AS key2

“test1”,
“test2”,

“key2”: 999} })
“key2”: 117} 1)

TRUNCATE TABLE jsonTest]
IMSERT INTO jsonTest1 VALUES(1,
[MSERT INTO jsonTest1 VALUES(2,

SELECT JSON_WALUE(colB, "$.obil.kevl™) AS kewl
CJEON_VALUE(colB, "$.obil.kevi’) AS kew?
LJEON_OUERY (colB, "$.objl’) AS objl

FROM jsonTest]

1 ebil”: [keyl”:
T TohilTr [Mhevl™:

JSON_QUERY B#tT
mELEATZI O

100 % -

H’E [ svt—3
by 2
£ 503
777

ohjl
["keyl™: “test1”, “key2™: 598}
key1”: "testl”, “key2™: 7771

| bz

“testl”,

“eew2”: 9991 17D
“test2”,

kew? ™ 7771 17D

JSON_QUERY (I, ZEFEE(CIAD> TLWBRBE(IC, BEDAT ST hDIHZEIREH TIHE(TE

MI2EHE T,

U EDKSIT, SQL Server (C(d. ISON F—H&KRS1zbDiz< =ADEEN RN T, ISON

F—AERBE(ICI/ZDLDSICRO>TVET,
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Strech Database ~7 T ASEEDIEWNT—FEI5I RA~

Strech Database (A hLWTF FT—HIR—X) (& T—TI)L T—4%205TJRL (Microsoft
Azure SQL Database) (CECE I D ENTEZDIHEETT,

INeFRAITNE. 7OERBEEORWNT—5 (ZOEX OJ%, 3 FULEFIOHNT— 973&)
W, AT SAT72R (EHEST) BITT —IEBULCHEBENDDIED, T+ AVEEZ
BULBRRET—HFaEz. VFDRECREISDZLET, EAOX h’&ﬁﬂiﬁﬁ?%%ﬂﬁ‘é’l‘ib“&é%
EDTY, I5DRECRBELZT—4(E SQLServer EOO—HIL T—FERULD (TIERIET
BIENTEDDT, A—Y—F T—INTSTRLICHDIDONEDMIRHI D LR B
BHICHRIDCENTEFT,

Strech Database (3. RDOKSICEREDIZSHD I« H— ROEBEEESNTWLWDD T, IEE(ICREEIC
MEITDCENTEFET,

Wz Streach Database.sql - WIN 10.strechTestDE (WIN 10¥matumoto (142) - Microsoft SOL Server Management Studio (SEE)
JrAWF R/EE RV TOVIINP) FIOID) Y-IWM SEIW) MU’[H)
Pl el G | L ALBITUN [ e T 4 a9 -1 |
3] 14 | [strechTestol | ¥ =m0 » 7N v JJJ| iy gy g = %5
A TIAT0~ —3 [ sresch Dsbones oirmoro 1) I
EE- 2 8la T[S — s -
e R T
WINTO (SO Server 13.0.900 - WIN10¥
7B WL e " gEEATE DATABASE st rechTestDB
[a YATLT-FR-2 g4
[a 7-9R-2 2y Fvavk USE_);{ r;*gﬁg
Il DWonfiguration CREATE TBLE strechTest ]
| J DWDiagnostics { cold int
(J DWQueue ,eolB int )
| Nerthwind) -
|J ReportServer -—- F T
| ReportServerTempDB INSERT ] ATSAYITFAM
BN ] sechiestos) VALUES AUSAUIZE ()
@75 HLLFHA-ANL. :
@7 LI [ swechs | ' Eaiu®
e FHn- FIDES.. )
o s F-IN-ZRATVTMHE(S) »
@ = F29(T) » ER(S) »
Ca 707, - P
Ba Serv RUD—(0) b .1(1:;’) 97 (B)...
£a AN TrEyHA) ETR) 4
ELIPR ponershel st 5=(M)...
5520 Stretch L - o x
I shed F-5R-20) Stretch DEF{L - ] X
ELE] N Azure DECED RIR

F-IR-AEBERD

50L Server () Stretch OFTIHE
B @ ALT
20794 -FEEoT. Stretch B0 SOL Server F-§A-AERAL BET] o mraizn

FEERFLET. TR B Microsoft Azure 445430

7R F-TNOER

F-5-

SQL Server @)

matumotak@outlook com ELTHA VA YLTVES. 1-F-0FS
DFIRERTIILHOEM: s
p—_— SQL Server QEBERRAHTE TS Microsoft Azre #7271 Fy=y(og| SOt Server DREORAL BRI TAVT0BR
NI EETT. —
BE ’ Aeure DEEE0ZR Azure MSDN (26960cf2-+ 040001 v
. Azure DREDER
=2 e Azure - aVOER Nerth Central US v
o
Azure SQL Server SERLET -

@ ZLL) Server MFFRL
O BED Server DER

RIFERRT I (RN E2U9ILET.
0 REASIOA-SERRLEL. O

Azure DEEEDHESERISIIL TR Ed LS.

<R3P Fovtll
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» Let's Try

ZNTE. INZ XU THEL LS,

1. Strech Database ZF|fH93(C(E. £ sp_configure T [remote data archive!| %=
] (CSEELTBEENGDET,

EXEC sp_configure 'remote data archive', 1
RECONF I GURE

EXEC sp_configure "remote data archive’, 1

RECONF IGLRE

100 % -

O Sete—3
18R 72 3 'remote data archive’ A% 0 v 1 ICEEANT LI,
RECOMFIGURE A7 — kA FEEFTLTA VAR —ILLTLRESE L,

2. JRIC. Strech Database &I TcdDFT —HIR—XET—TILEERULET .

— T—RER—XDERK
CREATE DATABASE strechTestDB
go
— T—JILDER
USE strechTestDB
CREATE TABLE strechTest1
( colA int
,colB int )

— T—4% 2¥5Em
INSERT INTO strechTest1
VALUES (1, 111)
, (2, 222)

— T—R DR
SELECT * FROM strechTest1

-- TR OhES
SELECT * FROM strechTest]

100 % -
R8st
cold  colB

L AR ALY

3. RIC. T—HIR—RZ2HEIIYIUT, [FRI] AZa1—D [Strech] 15 [BIE] 20
UwDOUET,
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L‘§§ Streach Database.sql - WIN10.strechTestDB (WIN10¥matumoto (142)) - Microsoft SOL Server Management Studio (EEE)
FrF) &|EE FRWV FOVIIRP) FOAD) Y-lM o ParEEw) ALTH)

(- - S @ AFITIN GRR G L B9 o -S-5(E] b
i 3 || strechTestDB | T =6 b FTD v S s 5T AT | ey
#JU12h I9AT0-5- ~ R X} Streach Database.s... 10¥matumoto (142)) X
BE- WA e TS ~_ g -
£ WINT0 (SOL Server 12.0.900 - WIN10% oo TR A
= B o Sever "l CREATE DATABASE st rechTestDB
[d ¥ATLT-FR-2 &
B T -- = ILOERE
= T A AT T USE st rechTestDB
u onfiguration CREATE TAELE =trechTest]
[__j DWhiagnostics { cold int
|J DWQueue ,colB int )
| Nerthwind) —n
[J ReportServer - T T
[:J ReportServerTempDB [MSERT | AT UIF3M
ERT] strechestoe] VALLES A5 VIF B0
om 77 FHLNF-FR-AIN)...
. ST Stretch(S) J Ei#HtEEJ]
- e R T TAERITES ' AINES L.
039 q s20m | v EES)
0
g Sjer\: Rv-(0) » 19 TFyF(B)..
3 A Ty A) &R
- #'-jufjl PowerShell D2EH(H) 5-(M)...
17 T ey
D -l 475 R E) R F-HR-2 25-UVT E25-0EH(0)...
3 bFur-vay rSVFI Y3y DIOERF(L..
53 AlwaysOn | = HOEE(M) ATVTHDER(E)
[a 8 BIEX(D)
= ] In-Memory OLTP {75 137 YA MDER(G)
L3 Integration £ gxpizm B -
[ SOL Server 1 F0IEFR) F-EBT I YavDEE(X)...

Microsoft Azure SOL F—HA-ANDT—FN-ADEE(A)...
Microsoft Azure VM ADT -5 /- ANEEE(D)...

F-IBT VT3 DT IR MN).-.
F-SBTFINT-93E LTEE(R)...
F-EBF TV @Ty T -HW)...

| %

[F—HNR—RAD Strech DBEME] D« F—RBEELIES. [RAN] R 72T v IUL

T, ROR—=Z(TEHFT

F-GR-A Stretch D& - O X

@ N7
F-IR-ABEEROER SQL Server @ Stretch Q&L

F-HR-A F-TNOER . = o = -
ZOM - FE(ES T, Stretch B0 SQL Server T-9R-AE&E #CL. BT a7-INEERT2

SOL Server DERE DAL FIEE=FTLET.
arEsns 02 EERTISEOEE: s
EEmER SOL Server DEEZERABETT. Microsoft Azure #7257 3(ZEET S Microsoft ¥
Az E MR d
v DEEDRR MUNSETT.
BE
=]

=

BIFEERT AL A BT ILET.
O &EAsI05-SERRLEL. O

—
ot

RD [F—HINR—XBIBIBWDIER] R—>TlE T—IR—XDIRY— F—%ZFKT DI

HIC, JXRDT—RZASDULET .
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F-HR-A0 Stretch DEH{E - O X

I 7 -2 - B GED fEK

@ rILT
SQL Server ¥ —#4 — ARG EIROIER
FHATIIOER Stretch EEMTBICIL, YR SOL Server F-S N-ABEFBELF1UTTRETHT
SQL Server NEREMEAE SIS B
pmure DEEQER TAF- $-0IAT-FEAALTGESN. )
Azure DEREDER FAT-F [ |
BE
fAT-FpESE [ |

?gmﬁ?—ﬁﬁf‘fﬁﬁ'ﬁl:ﬁt\ EHFOAET. S AFELPEELFEEASDYTERAL

2 —
<Eam | [LEAm > || Fevel

CITIE HEAENEKWEMIZ/ (IR T— RZANTDLDICULET,

RD [F=HINR—R T—=TIIDEFER] R—>TF. EOF—TILZEISTRLECERBLUELVD
ME@EIRUET,

F-HR-R0 Stretch DEZHL - [} X
I T BN -2 T -k RR

L] @ MILT
T N-ABERBROEML
TN MDER

Azure [ZARLYF 3 SQL Server F-FR-2NET-TNERRALES .

Stetch fEfIENELE T HAKS)

strechTest] False 2 16 AllRows
Azure DECEDER —_

Azure DELEDEA

pl
S e [

Tl HIOFIETYERM UTE [strechTestl] —JI)ILEFTv O ULT, [IRA] RY>HD
UwOUET,

XD [SQL Server DREDIRIE] R—>T(E, ZHFT—TILH Strech TJEEMNEDSH (U5
DOREICERETEDINESH) NFTvIENET,
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F-GR-30) Stretch DB - o x
3 SQL Server O S TEDIRF
EE @ AT
FHN-ARBEROFL P — A, SOL Server - BA—7_ET Stretch BRSNS BENOE#HAREILELE,
F-5R-2 F-TIOER
LFOESFEELTGEL.
i

(& SOL Server [WINTO) [Z Stretch AR ENTIAI L ERTLET.
(@D 77 [dbo].[streachTest]] [c—ENF-FERTF-HFELENILRRETTD

(@ 7-7) [dbol.[streachTest1] MEA Stretch THA-FENTIVAZLERITTS

(@ 7-7) '[dbo].[streachTest1]' MFIA Stretch THR-FENTNARTHITLERTTS
== é F-Tk [dbo].[streachTest1] [Z Check 4 BN BRI TS

(@ 77 [dbol.[streachTest1] D4 YF27AH Stretch THH-FENTVSH TSI LER..
@ 7-F)b [dbo].[streachTest] DIIAAFF-0—H TRV L ERTTD

b e B B B

Strech Database @
BEHBIELTVS
T &R

BADEET

2 —
< =30 Fovtll

8. XD [Azure DEEDEIR] XR—=THE, [YA>2A2] R ZTUYVIULET,

F-5R-20 Stretch D& # 1L - O x

r Azure DECED RR
Microsoft SOL Server [ZH 424 VT2 X

59

F-SR-ABEEROMER

Microsoft Azure H-43{: Microsoft SQL Server

F-HR-AT-TL0ER 1 Microsoft Azure (25424 2 LTLY
SOL Server MEEFE DI HA U1 A(E)..

Azure DEEEDER

BRI RERTPAO L LT LTS
Azure NELEDEEAL

2

Microsoft FADY FEBFETIIELY
FHSSRADH A STy T

il

EF AT FLAFREEES

aff
£

JRD— K

BSTERNSTAD Y DL TSN TWERADT
Microsoft 7HD > bTHr A2 T3

[Microsoft SQL Server [CHA>14>F 3] F177OTNKRRESNIZS. Microsoft Azure
ZEHLTULD Microsoft 70> hDA—=)L ZRLREIXRXDT—RZAHDLT. [BL>

A2 IRF2ZDOIUYITUET,

9. BAANTETITBE, RDKSICEHILTULSD Microsoft Azure DY TR OUT> 3>
NERRENET,
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F-§N=A0 Stretch NEFL - m} x

I Azure OECEORIR

L) @ nILVF
T-SR-ABEEROFR
FHR-A 7 I OER

Microsoft Azure H-{2r12s:

matumotak@outlook.com LTHA A ULTWEE. 1-T-0EE

SO R BRI 0ER:
Azure DEEEDER Azure MSDN (2b960ci2-« 0F40a0) v

Azure DEEEDER

Azure -3 mER North Central US ] ~

i
2

i
F "]

@ FLL Server DFERE
O BED Server DER

Azure S0L Server ®iEIRLE T ]

Azure SQL Server
ZVFRRT BT — I —DiER

Azure MELEMDERERIDIL. [RA BT,

a4
< E3(P) Sl

C CTlE. Azure SQL Database FHDY—/\— (Azure SQL Server) Z#FiR{ERM T Bh. BE
FOY—/)\—ZFEIRIT DI ZBIRUE T . U—/\—ZHHRIEKR T DHES(E. [FHUWL Server
DERk]. BiF0Y—/\—Z&IRIDIBE(E [BIFED Server O&EIR] #0UwIULFET, &
7z. [Azure U—>3>mi&R] T, B—/N\—&2EDFT—F>F—(CEKR T DDH ./ BIFD
H—N\—ZFHAITIBEE. O —/N\—ZEK L TWDT—FE2FI—DEMEERUET
(EHE(E North Central US : KEILED ZiER). b, BIEDT—F 1>~ —(& [Brazil
South] TIAH'. CTP 3.2 DEHAFERTIE. CDFT—F>F—%RIRTDE. FERRNKERL
TUEWET, TIDT. North Central US RRECEELTHLLELDCLTLIZEWY),
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Strech Database

https://msdn.microsoft.com/en-us/library/dn935011.aspx

» Databases (Database Engine)

* Stretch Database
Identify databases and tables for
Stretch Database by running
Stretch Database Advisor
Surface area limitations and
blocking issues for Stretch

Database

Enable Stretch Database for a
database

Enable Database for Stretch
Wizard

Reconfigure Stretch Database
Monitor Stretch Database

Enable Stretch Database for a
table

Unmigrate remote data (Stretch
Database)

Disable Stretch Database

Pause and resume Stretch
Database

Manage and troubleshoot Stretch
Database

Stretch Database

SQL Server 2016

Applies To: SQL Server 2016 Preview

Stretch Database archives your historical data transparently and securely. In SQL Server 2016 Community
Technology Preview 3 (CTP 3.0), Stretch Database stores your historical data in the Microsoft Azure
cloud. After you enable Stretch Database, it silently migrates your historical data to an Azure SQL
Database.

Stretch Database provides the following benefits:

* You typically enjoy reduced cost and complexity.
* Your local queries and database operations against current data typically run faster.

* You don't have to change existing queries and client apps. You continue to have seamless access
to both local and remote data.

What does Stretch Database do?

After you enable Stretch Database for a local server instance, a database, and at least one table, it
silently begins to migrate your historical data to an Azure SQL Database. You can pause data
migration to troubleshoot problems on the local server or to maximize the available network
bandwidth.

Stretch Database ensures that no data is lost if a failure occurs during migration. It also has retry logic
to handle connection issues that may occur during migration. A dynamic management view provides
the status of migration.
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Azure \wO7wvZJ URL DltiEmLt (I OYv% BLOB i)

w

SQL Server Tl&. /\wo 77w F% Microsoft Azure @ BLOB X kL —= E(CHEZE S DHEEEN
SQL Server 2012 @ SP1 CU2 mSFIATBICENTEELREMN. CNiE BLOB A AL—2W
D [R—2 BLOB] (CT71)LZ&MLU TULE U, SQL Server 2016 h'5(d. fERERER TR
—< BLOB/ (Ci&#N T B5E(CHIZ T, [T OYY BLOBI (Ci&#I D7 EMNEBMENE LT,

R—= BLOB (& IS4 AfrAED LESAHCRBEENZ 512 )« FHEDA ML —2 ],
JOw7 BLOB (& [{EHDITOY U ZAIIRFIT D ETRERIFAINEHRLIKERBTESZR
ro—2] EWDSEFHNSHDET,

X—= BLOB ZFIAULENYITP YT (RS DOFIRASE)

EFD SQL Server ERER, R—= BLOB (C/\w U7V I &ITIIHEF. ROXSICHBAUET,

CREATE CREDENTIAL &E#&1E#%A
WITH IDENTITY = "X bL—2 AU RE,
SECRET = "X bL—2Y ZHOU FDT U ERX F—

BACKUP DATABASE samp|eDB
TO URL = "https://A RL— 7H™ 2 4. blob. core. windows. net/a > T+ —4%/~. bak’
WITH CREDENTIAL = ' &E#&I5%k4 . COMPRESSION

CREATE CREDENTIAL X5 — ~X> NT.IDENTITY (C Microsoft Azure tOARL—S 7
HO> D&, SECRET (CAKL—2 PHIOD NIFOTCRTRIEODTPICR F—%=18E
LT, BIEEHREFERLUET. COERKBEHRZFAL T (CREDENTIAL A TEEIEREZIEE L
T). BACKUP XF—bhX> bEZFETINIE. TO URL @TIBE L Microsoft Azure Ed
BLOB X hL—= (O>FF—) AICR—= BLOB &LT/\wOFPVIZTSTENTEET.

WITH TH#EELTL\D COMPRESSION (&, /\y U7y TEMEEITDIZHDRE T HTIFD
DERAN. NvoFPvT T7AIIZEEITDETRY MDD LE2RNZT—YEZRST
ZENTEDDT, Ny ITPYTCHIMBDEITHRZGET 2N TEET.

2H. R—Z BLOB Tl 1 DDOIT7AILDERAYTA XN [1TB] £FTEWSHIBEHAHZDT. /N
woOTPw T J7A)LDOYAX(E 1TB KGICHIZ DIHNENSHDFET .

CNICHUT, #ikdTJOwvo BLOB ZFHRA UL\ OPYITIE. 1 DDIT7AILHIEDIZ
[200GB| DY A XICHIBRENEITHN. ARSAT INwOFPYT (BEDT7A)LICHFI T/
27w TUIB) NTEBDT. 1TB BLEDBAXTE/\woO7vINalggTd (&KX 12.8TB
FTDANSA TG YA XY R—hEanNxE7d),

R— BLOB Tld. ASSAT Nv o7y ThHHR— hESNTULRVDT, CNZITHDETS
ELRDEDICTS—ITRDFET,
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-CREATE CREDEMTIAL cred?
WITH IDENTITY = 'matustorage’,
SECRET = " 2iNGfC+47 INndExevedol sohE+8ZMBHz i kst Gi M) KHNBT Zand Y ZPP 25300 GyebZ Jm0 Asey SLuf | O

BACKLP DATABASE azTestlB . , g ARNSAT Sy o7y T J

ZIEE

WiTH CREDENTTAL = cred2 .
COMPRESSICN, STATS {

FERDR—= BLOB AT
100% - ARSAT NNy o7y TR TER
D3 dwl—3
Awutr—37 3294, L~UL 16, JARE 1. 4T 963 o
Py DT ﬁ;:VEEPa’oJ:U{Ex?;‘:VEEP T A0iEEE RL OERIFIE—F i LCETEINET.
Swtr—20 3013, LoUL 16 JAEE 1. T 363
BACKUP DATABASE MiEE#ET L/“CLE?'

v J0OYY BLOB ND/\WIFPvT (SQL Server 2016 h5SDFik#HE

SQL Server 2016 Hh'5(E. 7OY%Y BLOB "D\ IT7V ITBXUVCANSAT N\ IOFPYIH
HiR— kSN2 ET, R—= BLOB (L/\wOFPv T IBRRDEMHER L. KDAKSRYAIAN
DS (BAYAXDLEREL 1TB S 12.8TB AN\) BN TEDLDICRRDELE,

JOw BLOB NJ\wO 7w I%&4T5(C(&. SAS (Shared Access Signature : 7Ot XE
2) ZHALT. ROLDSICHRITULET,

CREATE CREDENTIAL [https://X kL— F7H9 > h4.blob. core. windows. net/a > 53+ —4]
WITH IDENTITY='"Shared Access Signature’
, SECRET="SAS’

BACKUP DATABASE &¥—4A R—2X 4%
TO URL = "https://A rL— 7H™H > L4 blob. core. windows. net/a > 7+ —4%/~. bak’
WITH COMPRESSION

CREATE CREDENTIAL X7— hX> T, IDENTITY (C [Shared Access Signature| &
sCik L C. SECRET (C SAS (Shared Access Signature : #5701 XE%) ZIBELZEI (SAS
DIERRITECDVWTEIERLE ), Ffo. ERBERGACE. ANL—2 RO bDI2TF—
%FETOD URL Z [ ] THATEELET.

BACKUP X5 — hX> RTI(&. TO URL (CIEFET S BLOB 0A>FF—4% <& CREATE
CREDENTIAL TIEELEIFTF—RZREUICT DI ET. SAS (HEFVZILEXRER) #FAU
7 ORANTEFT ., Fle. COLDC. N\yoT7yvIRIZZET, JOVSY BLOB (/v
Y IITBRBZENTEET,

SAS ZHRALIZ/N\wOT7vITIE ARSAT Ny IOF7vITEBGR—ENBDT. ROLDIC
TO URL THEEI DI 7ML NRZEHEE (NN TRYIO>TEE) 93T ENTEXT,

BACKUP DATABASE +¥—%4 X—X %

TO URL = "https://A FL— 7HDY 4. blob. core. windows. net/3a > 55 —%&/~_1. bak’
,URL = "https://A kL—L 7HH > k£&.blob. core. windows. net/a > FF+—%&/~_2. bak’
,URL = "https://A kL— 7HH > k4. blob. core. windows. net/3 > 73 —4%&/~_3. bak’

WITH COMPRESSION
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TORL = "hitps:

matustoraze. blob, core, window
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net/cont 1/North_1. bak’

matustoraze. blob, core, window

net/cort 1A rth 7. bal’

JRL = Thttps:
JRL =7 :
WITH COMPRESSION, STATS

100% -

Ba pot-o
10—t FnBEnE L,
20—t bBENRELL,
N it FMEBENELL,
41 - BRI nE L,
5l it RIS RE L,
B0 i—t s bMBENELL,
W0 A= B EnE LI,
81 Ji— s b ERI L,
9 st hEInE L,

100 /S—t 2 FEENE LI,

LA/ e

net/cont 1/Narth 3. balk’

blob. core. window

F—& =2 "MNorthwind)' @ 384 ~—3J,

"Northwind)™ & 2 <=3/ Z7
BACKUP DATABASE 124k W 386 ~—2/h0% 6,141

ANSAT NwoF7vT
DEFTH

FrAN 1 @TFFAIL Northwind)” FWMEBLELL,

Ao 1 DZF 7). Northwind)_log” ZMIBLE LI,
*J/Fﬁfﬂiﬁ%ﬁ iy Eéni L7z (0,489 MBARDY,

70Oy BLOB &L TN\ OTPyITENzZ &&MER T DICIE. Azure DEIER—
FHIOY DA FTF—ZRRINE ROLS(CHRIDZENTEFET,

2L -

FILT. ZH

. gointl

(9] [} =

S0 @R JoGe PR
B [
€8
BLOB MiEHH

&t EE

North_1.bak JOyh BLOB

North_2.bak JOv% BLOB

North_3.bak J0Oy% BLOB

JOwv% BLOB
ELTITZAIIL
MERRENTWVS

E-10) URL
cont2 https://ma

cont3 https://

https://matustorage.blob.

orage.blob.--

orage.blob.--

RAEELE

2015/1/31 5:41:09

8:25

2015/12/7

2015/11/9 22:43:10

ZDXSIC, TOYY BLOB (CARSAT Ny IPvIZ=ITSZET, 8
T—HIR=D)\W O T v T (Chh o IR,

EHIRIS T 2 8D
NR—= BLOB Tl& 292 35¥Zo7zL 3%,

153 43 R(CR/BIDCENTEHUL (33.5% DEEEM L), fZHN/IRIEZO /DT, A KS

1 J#%= 10 f8~50 ECEELZD LELIA
BIZA NS ATE (EDT 7 A ILICHEITNIERVD) (FIRRICLO>TENDDT

EHBIDT. &=

Ry D —IFBEDR MR Y T EDFRREL

<3 C,L,\’DGD_C\ BOWNWBWBI T2 ZH U THTLES 0,

SAS (Shared Access Signature : #87JTXER) OEkSZE

SAS (4

HEBEVOTCRER) ZEMT D —EBEEIRFEIL. Codeplex TRMEENTULD [Azure

Storage Explorer |V —)LZFIFATB5ETT . CNIE XD URL 5 I>0O—-RTEET,
http://azurestorageexplorer.codeplex.com/
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COdeP|ex Praject Hasting for Open Source Software Register | Signin Search all

Azure Storage Explorer

SOQURCE CODE DOWNLOADS DOCUMENTATION DISCUSSIONS ISSUES PEOPLE LICENSE

Page Info | Change History (all pages) Y Follow (431) Subscribe

New: Azure Storage Explorer 6 Preview 3 (August 2014) S @

Now available in the Downloads section d | d
Modern code base, updated for latest cloud platform, APIs, and developer tools. OWﬂ Oa S
Preview 3 has blob, queue and table support.

Walk-through: http://davidpallmann.blogspot.com/2014/08/azure-storage-explorer-preview-3-now.html

CURRENT Azure Storage Explorer 6 Preview 3
O Aaure Sarage Explones DATE Fri Aug 15, 2014 at 5:00 PM
tralaccount a0 Account [ Remave, STATUS Beta

Lradlaciant =

DOWNLOADS 138,634

Storage Accoount

superheraes s [ ol RAB/AIT 6518 AM RATING 32 ratings
2 5 = - Y = Review this release
S New  Delee [ Betresn Seleet 20 Clrar i [ 0 Eier [ Dowrid [ Vew  New  Copy el [0
4 o Conainers 4) Secimcentity
aata /171950 120000 A1 Sruace Wayne: MOST HELPFUL REVIEWS
EE— WA el fordan
AN Clark ent
empiayess
0 a0 Sort iien

Azure Storage Explorer Y —)L Tl ROKDITIRIEIT D ET. SAS BERITDCENTE
I

B Azure Storage Explorer

[Add Account] T

1
--- Select a Storage Account ---  ~ ABL—2 FHDZ MTHER

matustorage =

Storage Acccount
matustorage contl blob container (0 blobs, 0 bﬁes)(asmﬂﬂﬂﬁjﬂaﬂﬁ

P W g & 2 = = . : . [Shared %%?jsj §7|gnaturej e
Refresh New Delete| Security _| Refre{ &= Blob [grpgainer Security b4

Access Level | Shared Access Signatures

4 Blob Containers (T)

4R 2EBRD
BHEARDERE

Generate ad-hoc shared access signatures here,

[Security | Access permitted from I 2015/12/08 to | 2015/12/15 E‘ ng&ag'-JlibrwticteJ
i = BEEAHERENS

Actions permitted: [ List [] Deletd Read Write

4 Blob name to access (optional): ( [Generate Signature

8
"I I

matust

win10-

Queues (0)
[ Tables (2)

Generate Signature

Generated Shared Access Signature URI of this container (copied to clipboard):

https://matustorage.blob.core.windows.net/cont17sv=2014-02- 1485 r=c8isig=KdUtNIp4a75
2FOHslzahdF1cPcfrzwipVIP81009gqZ CI%3D&st=2015-12-07T15%3A00%
3AD0Z8se=2015-12-15T15%3A00%3A00Z 8isp=rw

=

BHREIE—TB

Ny o7y THERD
2T —=E#R

[Generate Signature] T&& U7z SAS (sv= DEP5) Z. CREATE CREDENTIAL X5 —
~X> bd SECRET (CREDAFHTNIZE. IRDKS(CTOVY BLOB ADN\y Oy TZITZDK
S(CIRDET,

|- whEnt s LEEDE— LT SEORET (CBEUATT
SCREATE CREDENTIAL [httos: Z/matustorase.blob, core. windous. net/cont1]

WITH IDENTITY="Shared Access Sizrature’

L SECRET="2v=2014-02-14bsr=chsi 2=Kd "Nl pdaT22FOHs [zahdF 1cPef rzwipVJPE 1009207 CIH3DE=t =20

W% v <
[ #otr—y
37U FRERICETUELR, e E
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- BACKLP DATAB.&SE HorthwindJ
TO LRL =
WITH COMPRESSION STATS

100% -~
By st J0v2 BLOB
m/—tr B hE L, NIy DTy T

0 -t bnEsnE LI,
St rBINE LI,
41 =t B nE Ui,
Ol St RIBanE LI,
B0 /i—t s b IE LI,
0=t bnEsE LI,
80 Ji—t s bEEiE LI,
91 4 =tz Fmiﬁéhi L/TCQ
F =22 "Northwind)™ @ 884 ~—3 TFrAI 1 @77 Morthwind)’ EMEBLE LI,
1[]0 H—tr s BB E LT,
— 2 N—=2 "Northwind)® @ 2 = TrAIL 1 DT 74 Morthwind)_log” FMIBLFE LIC,
B.&CKUP DATABASE (CL L) 386 ~—<ipi 5. 84 *’l’ﬁfﬁfﬁ [CHEBEE L1z (0.533 MBS,

+ Azure PowerShell ZFIHUT. SAS Z4%H9 3155

SAS (F. Azure PowerShell ZFIFALU CEM T DI EETEET . Azure PowerShell (3.
@D URL 545 D>0O0—-R/A>A=)LFTDRIENTEEY,
http://go.microsoft.com/fwlink/p/?linkid=320376&clcid=0x411

@ Web Platform Installer 5.0 — [m] X
o Windows Azure PowerShell
Web Platform Installer 5.0 X
The Microsoft Azure PowerShel
deploying and managing Micr)
“Switch-Azurehode’ emlet. It i
=aEs
T 7T Microsoft Corporation
FU0— R 04 19.50 MB
N—232 0981
Ul)—2F: 20155105138 X Windows Azure PowerShell (3%35)
ST AETEOFET BBkl
TP IS O—-R Y1 XE5t: 19.5 MB
- — —- 1
1 £A-LIE747Am aTzio | 4zab-e || #Te
Web Platform Installer 5.0 X
BHERS A2ANI =151 BT
Web Platform Installer 5.0 X
Microso
Microsoft)  Bi{RS{T A2AR=)b 1B T
platform
deploy al Ve N
netwarkd Y ROEBHERICASA ML ENFUR.
Easily cre: Windows Azure PowerShell
Try it free|
590~ FEFTARFR: Windows Azure PowerShell
FALAR—ILLTVET

A2AM=ILTETEF. [RI—DB] XZ1—0 [TARTDOFZIVU] H5 [Microsoft Azure] @
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[Microsoft Azure PowerShell]l] Z2Uw 2O UT. E&8IITBDENTEET,

J

B /AVaA UEVEIOPITIEL NI

. Microsoft Azure HE A |

2 Microsoft Azure PowerS... #7172
e Microsoft Edge
@ Microsoft Solitaire Collecti... #77#% e
l Microsoft SQL Server 2... Microsoft Edge
l Microsoft SQL Server 2.. ih

4

i Microsoft Web Platform In... #77#% r] O o 13

€7 Microsoft Wi-Fi
R

O

F OneDrive
'3 OneNote
P

a People
S

S

Azure PowerShell BEEEILIES, ROKLSICOAY > RESZIMRINIE, SAS ZEMIT D ENTE
x99,

$context = New—AzureStorageContext -StorageAccountName AbL-Y" 7h9ub4& -StorageAccountKey 74ta%-
New—AzureStorageContainerSASToken -Name 1vT7+-4% -Permission rwdl —FullUri —-Context $context

New-AzureStorageContext T. [-StorageAccountNamel (CA ML —2 PHD> bOAH
ZIBEL T, [-StorageAccountKey! (CX KL —= 7HID NI OCRTBIHDOTIER
F—ZHEELFET,

RIC. New-AzureStorageContainerSASToken T [-Name] T/\w O 7wV Ik ERBD A5
FT—2ZANDULFET,

E¥ EEZE: Microsoft Azure PowerShell

Wi ndows PowerShel |

Copvright (C) 2015 Microsoft Corporation. All rights reserved.
Azure PowerShell

For 2 list of all Azure cndlets type “help azure’. TD SAS DERMY)

For 2 list of Windows Azure Pack omdlets twpe *Get-Command *wapack#’ .

For Mode. js cmdlets type "help node-dev’.

For PHP cndlets twpe “help pho-dev’.

PS Ciy

FS C:¥> $context = Mew-AzureStoraseContext -Storaseficcounthame matustorase -StorasefccountKey giNGFC+HT zikst(
yHA==

PS C:¥>

PS Ci¥r New-AzureStorazeContainerSASToken -Mame cont] -Permission rwdl -FullUri -Context $context
Fittes:/matustorage. blob. core.windows . ret /cont 172v=2010-02-213sr=ci= | 2=0 rdlachLROKONcH YaNE He ) £ 2hcZBib Dekic dpobF 12 [ 2 #3008 =e=2015-12
PS G

sv= D
BoEIE-93

RSz SAS (sv= DEB45) . CREATE CREDENTIAL X5— hX> @ SECRET (CEHD
FniE. JOw2 BLOB ADJ\w O TV I HITZBEIDICRDET,

Azure PowerShell TOO~N> R, /)\w 277w URL OFFEMHICDWTIX A>S1> Twvo
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DUTD EY IRSE(CIRDEBNET,

SQL Server Backup to URL
http://msdn.microsoft.com/en-us/library/dn435916.aspx

Create a Shared Access Signature

The following examples create Shared Access Signatures that can be used to create a SQL Server Credential on a newly created
* SQL Server Backup to URL container. The first example creates an ad hoc Shared Access Signature and the second example creates a Shared Access
Signature that is associated with a Stored Access Policy. For more information, see Shared Access Signatures, Part 1:
Understanding the SAS Model. These examples require Microsoft Azure Powershell. For information about installing and using
Azure Powershell, see How to install and configure Azure PowerShell

Use PowerShell to Backup Multiple
Databases to Microsoft Azure Blob
Storage Service

»  SQL Server Backup to URL Best

1. Ad hoc Shared Access Signature
Practices and Troubleshooting

File-Snapshot Backups for

Database Files in Azure $context = New-AzureStorageContext -StorageAccountName <mystorageaccountname> -StorageAccoun
New-AzureStorageContainer -Name <mystorageaccountcontainername> -Context $context

» Managed Backup to Microsoft New-AzureStarageContainerSasToken -Name <mystorageaccountcontainername> -Permission rudl -Fu

Azure >

Restoring From Backups Stored in
Microsoft Azure

[

Shared Access Signature that is associated with a Stored Access Policy

$SubscriptionMame="<mysubscriptionname>’

$StorageAccountName="<mystorageaccountname>
$Containerilame='<mystorageaccountcontainernames’

Select-AzureSubscription -SubscriptionName $subscriptionName

$accountKeys = Get-AzureStorageKey -StorageAccountName $storageAccountName
$storageContext = New-AzureStorageContext -StorageAccountlame $storageAccountName -Storagehc
$container = New-AzureStorageContainer -Context $storageContext -Mame $containerbame
$cbc = $container.CloudBlobContainer

$permissions = $cbc.GetPermissions();

$policyName = 'policyl’

$policy = new-object 'Microsoft.WindowsAzure.Storage.Blob.SharedAccessBlobPolicy'
$policy.SharedAccessStartTime = $(Get-Date).ToUniversalTime().AddMinutes(-5)
$policy.SharedAccessExpiryTime = $(Get-Date).TolUniversalTime().AddYears(5)
$policy.Permissions = "Read,Write,List,Delete"

$permissions.SharedAccessPolicies. Add($policyName, $policy)

$cbc.SetPermissions ($permissions);

$policy = new-object 'Microsoft.WindowsAzure.Storage.Blob.SharedAccessBlobPolicy'
$sas = $cbe.GetSharedAccessSignature($policy, $policyName)

Write-Host 'Shared Access Signature= '$($sas.Substring(1))'"’

Write-Host 'Credential T-SQL'

$TSQL = "CREATE CREDENTIAL [{@}] WITH IDENTITY='Shared Access Signature', SECRET="{1}""
Write-Host $TSQL
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PolyBase T Hadoop 72X (Hortonworks. HDInsight)

PolyBase (&. Hadoop 7l X7/ (HDFS: Hadoop File System) E(CHDT—F%=.
SQL Server W5 7T ATZ2HETT (ZDH#EEIE. ;t4 SQL Server Parallel Data
Warehouse : PDW TIRE SN TUL\ZHEETIHY, SQL Server 2016 h'5(. BE®D SQL Server
TEHRATERLDCRDELR).

PolyBase ZFIA I MN(L. Microsoft Azure £d Hadoop H—EX T4 [Microsoft Azure
HDInsight| t>. Hortonworks Mig#td 3 HDP : Hortonworks Data Platform|. Cloudera
DRI D [CDH : Cloudera's Distribution including Apache Hadoop| tDF—4(Cx L
T. SQL Server 577 IJTZATEDLDICIRDFEFT ., F/Z. PolyBase Tld. Microsoft Azure L
@ [BLOB ARL—2] (CET7OTCRATDIZENTEFET,

+ PolyBase OFIAA X—= ~CREATE EXTERNAL TABLE~

PolyBase Tl(d. CREATE EXTERNAL TABLE X5 — b X> hEFIET B ET. 485 —4 YV
— A T&3 HDFS/Hadoop BH—EX EICHDT71IL (1 DFERFEHRDTI71IL) Z. SQL
Server LDFT—TJILTHINDEIITIFETEZTDLIICIRDET UM —4 V—XICH LT,
FT—JIVEEREZEIDHTBRCENTE, SQL Server FDOF—TILDLD(CIKRRET).

IRDEE (L. PolyBase ZFBALT. IP 7RL-X 192.168.1.36 DY > (CentOS7 =1 X
~—JL L. Hortonworks Data Platform : HDP T HDFS & Linux <>>) (L7701
ALUTWVWBEEDHRFTY,

43 PolyBaseTAk_02_hortonworks_2_Cent.sql - WIN10.testdb1 (WIN10¥matu_tak (53)) - Microsoft SQL Server Management Studio (E23)
JrALE R/EE ®RMV JIVQ TOVIINE) FII0) Y-bM UEIW) ALFH)

P (S @ D EWTIN GERh S % B0 - S5 e | &% [1
P e [ 1AM P AOGID R v 3D 8| @S2 e

AT II2T0-5-
Es- 3 ale T2l

Ml FolyBaseT AR _02_ho..10¥matu_tak (53)) X

EXEC sp_confisure "hadoop cormect ivity’, 7;
RECONF IGURE

CREATE DATABASE testdhl

20

USE testdbl

CREATE EXTERMAL DATA SOURCE hdel

WITH ¢ TYPE = HADOOP,
LOCATION ="hdfs=://192.168.1.36:8020° )

= [b WIN10 (SQL Server 13.0.700 - WIN10¥matu_ A
o [3 7982
[3 ¥AFLT-5R-2
[a 7982 Fy T3yt
| J DWCenfiguration
| DWDiagnostics
| J DWQueue
|J Northwind)
|J ReportServer
|J ReporiServerTempDB

@ 2L 7T
3 FileTables
B Ca #sr-JL

[ Service Broker
Ca ARb-3

B |J testdb CREATE EXTERMAL FILE FORMAT f1
m C3 F-9N-A S TFI5h WITH [ FORMAT_TYPE = DELIMITEDTEXT,
=0 77 FORMAT_OPTIONS ( FIELD_TERMINATOR =°,°

LJUSE_TYPE_DEFAULT = TRUE) )
CREATE EXTERMAL TABLE testl

{aint,

= ) dbo.testl i
=g b int J ) ,
= a (int. NULL) WITH C LOCATION="/irput /testl”,
é b[mt\ NULI_"\ DATA_SOURCE = hdp],
o FILE_FORMAT = 1)
 mOEs
3 ta-
o s SELECT * FROM test]
=773 00% -
J hdp ‘ :
o ta TR =T R
B a b
Ca »/Zh 1 i ey
Ca 70935307 » 2 -
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CREATE EXTERNAL DATA SOURCE X5 — hX> hT [TYPE=HADOOP| & ELT.
LOCATION (C IP 7 RL-X& HDFS 7O RDfzsbDiR— hES (HDP > X h—)LISDBLE
fED 8020 Z=FIA) LT, 8T —4 Y—RXZERELTVET,

RIC. CREATE EXTERNAL FILE FORMAT X5 — X hTI7AILDITA—X v b (DA
Tld FIELD_TERMINATOR (C , ZEELT CSV IFF7AIZIEE) LTLET.

£1%(_. CREATE EXTERNAL TABLE X5 — hX> NT. DATA_SOURCE (CR#I(CER LT=4t
> —4 Y —X. FILE_LFORMAT (CETEHZUREI7Z7AIL TJA—-TV hZEIBELT.
LOCATION (C HDFS tDI7AILEE(ETA IS —ADIX (LEDOFITIE input TAILY—
BLFD testl J7)L) RIBEIDZET. HDFS LD T 71IL USRICTAIAS —&IBELRE
BEk. TJAINSF—BTOI7AILEE) %. SQL Server OF—JILTHBIHDELDICHEITDZ
ENNTEET,

CDEDCT—IINEREHREIDCET., AT —4 VY- THBICERENSI. SQL Server
FICEETDT—IILTHINDESICIEEFTE. [SELECT * FROM <85 —4 Y—X>] D
KDIC SELECT RFT—hMA RNTV7OTATEDRKRDICIADET,

2B, COBITHA UL Hortonworks Data Platform (HDP) (&, MRODKDICA>AM—=ILLT
WEd,

s PIVT—-av @m fefox Dx 7« TS5OY ja % B KME 10:26 Qcent

Ambari - Cluster Install Wizard - Mozilla Firefox
# Ambari - Cluster x|+

€ @ locathost-3080/#/installer/step] vellans

CLUSTER INSTALL WIZARD

Select Stack

Please select the service stack that you want to use to install your Hadoop cluster

Get Started

Stacks

@ HDP 2.3
HDP 2.2
HOP 2.1
HDP 2.0

»  Advanced Repository Options

~ Back

Bl cent@locathost:~/tmp

142



SQL Server 2016 CTP 3.2 B&ZE No.1 eI T~

Ambari = hdp1 - Mozilla Firefox
# Ambari - hdpl x | ¥
€ @ localhost #/mal h i/met v C||QBR B & =
=T s R |
© HDFS Metrics  Heatmaps  Contig History
© MapReduce2 Maetric Actions ~
© YARN
© ZooKeeper HDFS Disk Usage DataNodes Live HDFS Links Memory Usage Network Usage
NameNode No Data Available No Data Available
Actions v 1 /1 Secondary NameNode
6% condary Namel
1 DataNodes
More... v
CPU Usage Cluster Load NameNode Heap NameNode RPC NameNode CPU WIO
No Data Available No Data Available |
% 0.50 ms
NameNode Uptime ResourceManager ResourceManager Uptime NodeManagers Live YARN Memory
" ow
24.6 min 12% 22.4 min 11 0%
YARN Links
hdfs@localhost:~ oo Bt

J7TIU(F) #RE(E) F+|R(V) BR(S) WRT) AILF(H)
[hdfs@localhost ~]1§ cat testl

LF13

FR A

[hdfs@localhost ~]$ hadoop fs -put testl hdfs://192.168.1.36:8028/input/
[hdfs@localhost ~]1% hadoop fs -1s hdfs://192.168.1.36:80828/input/

Found 1 items

-rw-r--r-- 3 hdfs hdfs 12 2815-11-12 @83:44 hdfs://192.168.7.36:8028/1in
put/testi

[hdfs@localhost ~1%

HDFS (Hadoop 7 -JL A5 L)
(C testl J7)L&EE (put)

CentOS 7 #—=F)L
W—)LC HDP Zi&/F
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51) M ENRECRDET,
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BRI
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AlomRET Update 51 (84 P91 bl E#4 VA b= EATL13 A Oracle Jave SE
A VAR IOEFRT Runtime Environment (33 —F J{-F/A42E£F 3V IFITFTF . Microsoft
=T Tl ZOEIES-F =T VIrOIFIond 2R R SLTEVE A, 1-
TS B8 -F T TERINIS L YASEREL. AEESS.
B EENBYES. EFT a0
http://go.microsoft.com/fwlink/?Linkld=526030 T Oracle S Java
Runtime Environment B4 0-FLT{EED.
. . Pa
JRE (Java SE Runtime Environment) (&, #AEE R TORHIRTHS [JRE 8u66] >, Java

DFEFEEF v hTHD IDK (Java Development Kit) D [JDK 8u66] 7= AN THIF(E. PolyBase
BADAN=IL/EMEESEBDZENTEET (64 Ev MARD IRE 7 Update 51 M E=FIFATS
CETHEESESNET). INSIE RO URL 5HD>O—-RTEFET,

Java SE Runtime Environment 45> 0O— K URL (JRE 8u66 73&)
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Java Development Kit M4 >O0— K URL (JDK 8u66 72&)
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Microsoft Update
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BWEEDER

wezll-)l

A YA IADER
F-/(-DER

FHR-2 TV ORER
PolyBase MEEAL
wEEml-
AJAM-DERTET
AJAM-DETTRE
=T

A YAL=IF 3 Evaluation BEETERLET.

BEE:

BEORH:

ARSI AEE
F-HR-2 Ty¥Y £
[ saL Server LT7UT-23y
[ Advanced Analytics Extensions
O #20ENOILFFANBEEEIVT Y IIBE
Data Quality Services
AFF-5E PolyBase 7LV F-FA
[ [Enalysiz Services
[] Reporting Services - %4747
HEweE
[[] Reporting Services - SharePoint
[ sharePcint &5 Reporting Services T4 Y
[] Data Quality Client

< >

SQL Server A VAT UADA YRAFUABEL. B ~
EREBAEA, 180 SQL Server 1 A5 VAL 5
EESNTET . SOL Server DEHDA YT/
A&, FLIVEI-9-THAF ) H1FTRIE v

BR LSS CEERIVR-FY NP

A A=)l ~
-Windows PowerShell 2.0
L. Microsoft .NET Framework 3.5 he
< >
BEETATEED

FS4 7 C: 2497 MB 5E. 103191 MB EFEA
B

FATERA) || INTERERWY

AR5 b=t FaLIMIR):
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HERETLINIE:

|C:¥ngram Files¥Microsoft SOL Server¥ ‘

HEBETLTH (xBE)X:
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AN > Fooul NVF

SQL Server 2016 M- > X h—)LEF(C PolyBase Zi#EIRUIZIZEDERRZ.

Bl ~X—
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#-F2 FHYU N BEERDEREEELET.

JoFI-+- $-EA TV EeiEE
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=100 -1 # SOL Server $-EAIZRI< OF NIV MEERTIILEEENLET (M)
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MEF
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PolyBase (&. 2 DB —EXELTEMENE I, BIETIET—ER 7HD> h&ELT INT

AUTHORITY¥NETWORK SERVICE | W&EIRENTULZE

Y. COY—EXR 7HI> bz,

Windows OO—HJL I—H—([CEEIIHEEICIE. [¥2>¥1—Y—al Tt (a-—Yv—%
TR, ¥YN—IOFRETII &% MHE50T0) BEIDINENGDET (A—HF—-LEIFTEE
A2AM—ILDEEDT T —ATIS—ICRO>TUESOTEFRELTLEEW),

F7Jz. PolyBase ZiEIRL TL\BIHBE(E. SQL Server 2016 D1 > X h—)LBFIC. RDKSI(C

[PolyBase DiBK] R—IHRREINET.

& sQL Server 2016 CTR3.1 u kP T

PolyBase DiERX
PolyBase AT-)L 72k MF Foav k- SEEEE LET.

PolyBa

Fogs -
VAR
Fo-yb -y
Microsoft Update
HEOEFHI0T54

® A92F7O0 PolyBase S5 A VAT YALLT, 20 SQL Server EERALET.

O PolyBase AT- 73t J—TO—EELTIO SQL Server BERLET.

ZFUEFOYONYE J-FELTI0 SQL Server 4425 VAREET I, I0ATyavE BRLET.

se = 1A THBRT 35
Z55T OK

Byt IpANDA SR
A A= =D
#yhPy7 0-N
BE0ER

Bl

ATV ADER
H-I(-DkEAR

TR LISV DER
Analysis Services DEEAL
Reporting Services DAL
PolyBase ()EERE
Bzl

1A VDEERET
1AM DETRE

PolyBase X7=Ji PUb A -TTAYE J-FERFFHE/-FELTZO SQL Server 1 VAT VAEERAF IR, &
DATYIVEERLET. I0A T3V EER 3L, Z0IVK-9- L TIrAPo4- L4 EE. SQL Server 75
A=A T, SQL Server PolyBase #-F AB&LS SQL Browser NS HaTaE (25 Y £, $i=. MSDTC
TrAFIA- L ESHERCEY. MSDTC LIAM BEEEE T25s.

PolyBase #-FAOM-FEEEETLES:
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< R3EB) FNN) > Fooll

CDOR—ZTIEL

PolyBase & 1 & THHIDDON. #HE (RT—ILFI L) THERITDDONZE
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HELFIN 1 BTN T DHEICIE [RF> R7ZO>D PolyBase Wit VA AEULT,
SQL Server Z#ALFET.] ZF TV IITNIEALKTT,

+ PolyBase OFIASE

PolyBase ZFIFH9 BI(C(E. £9 sp_configure T [hadoop connectivity] kAT 3> %
REULET,

EXEC sp_configure "hadoop connectivity , #&mkiE
RECONF IGURE

WBRME | $Bfta]Ee/: HDFS,/Hadoop H—EX
0 Hadoop 1Z&#tDEst

Hortonworks HDP 1.3 on Windows Server,
Azure blob storage (WASBI[S])

Hortonworks HDP 1.3 on Linux
Cloudera CDH 4.3 on Linux

Hortonworks HDP 2.0 on Windows Server,
Azure blob storage (WASBI[S])

Hortonworks HDP 2.0 on Linux
Cloudera 5.1 on Linux

Hortonworks 2.1 and 2.2 on Linux.
7 Hortonworks 2.2 on Windows Server.
Azure blob storage (WASB[S])

o A WN

PolyBase (&. HDP (Hortonworks Data Platform) & CDH (Cloudera's Distribution including
Apache Hadoop) @ 2 D® Hadoop ZO/\A5F—&HR—~LTWET . COEDEEDHIT
(&. HDP 2.3 (Hortonworks Data Platform) (Ci&#td 2 X0 UT REBNUE LN CNIFHE
gz (7] (CERELTWLWELE.

EXEC sp_configure 'hadoop connectivity', 7
RECONF I GURE

12, PolyBase #F|HUL T. Azure BLOB AL —2(CiE5i 9 2556, [7] (ERELTHIT
(FIBHEIT DT ENTEET (7 OfIC. 1 & 4 THIEHAIRE).

LA TlE. S5EDHIT HDP 2.3 (Hortonworks Data Platform) (it UIc XU &, tiis
T 1D 1D LTLEFET,

USE testdbi
/%
PolyBase T IP 7 KL X 192.168.1.36 MY < VIZiEkid 54
(Cent0S 7 EIZ HDP3.2 %4 >R —JLL 7= Linux ¥ ) */
CREATE EXTERNAL DATA SOURCE hdp1 WITH
( TYPE = HADOOP,
LOCATION =" hdfs://192.168. 1. 36:8020’
)
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PolyBase Tl&. F—HN—RAA(CHEIT—4 Y—RX (EXTERNAL DATA SOURCE) Z/FR3 %
DT, USE A7 — A RMTT—HIR—-XI(CHEH L THS. CREATE EXTERNAL DATA
SOURCE X7 —hX> RERITUTWEY., TORXT— X ~TIE [TYPE=HADOOP] &i§
ELT. LOCATION (C IP 7RL-X& HDFS 7O ADEHDR— NES (HDP 3.2 21> X
N—=)LUTEBSDBEIEMED 8020 /R— h&EFIH) LT, M7 —49 V—REEHZULTLET,

CDEDITHERR UTEANERT —4 YV —X (&, Management Studio AT~ TOXTIO-35
—T. ROLS(C [SHE8UY—R] @ [F—F Y—R] ZRALUTHRITDIZENTEET,

AFITI T92F0-5-

BE-Hale TS
= Lb WINT0 (SQL Server 13.0.700 - WIN10¥matu_tak
B 0a 7982
L3 YATLT-9R-R
[a F-9R-2 ZF 9 T3k
|l DWConfiguration
|l DWDiagnostics
| J DWQueue
| ) Northwind]
|Jl ReportServer
|J ReportServerTempDB

= | testdbl
[3 7-98-R 4TI
=)
— e LT
= Ca #AFEYY-2 1T <
o 03 -8 Y- HEBT—5 Y=
&l hdpl
Ca FrfllfEs
3 w/Zh

Ca 7075207
[ Service Broker
3 Akb-3

3 #Fal7r

R(C. CREATE EXTERNAL FILE FORMAT X5 —hX> hTI7AILDITA - v hZEIEEL
ECIN

CREATE EXTERNAL FILE FORMAT fT
WITH (
FORMAT_TYPE = DELIMITEDTEXT,
FORMAT_OPTIONS (FIELD_TERMINATOR
, USE_TYPE_DEFAULT

TRUE)

ZoHIT(E FIELD_TERMINATOR (C , ZIEELT CSV IFFPAIZIEEL TWVNET . ZDHIT
TOCATDI7AILE RDKDIC CSV T7AILELTEKR L TLET (HDP 3.2 @ Hadoop
T7A4)L AT LAIC testl EVWDSERIT. HOXEYIDDT7A)LEUTHIERK) .

hdfs@localhost:~ _ o[ x|

= = = e HDFS (Hadoop 77 )L S RF 1)
J77IU(F) MS(E) J|R(V) BR(s) WK(T) AILT(H) gy jvp»ru,@ag (o0
[hdfs@localhost ~]$ cat testl

13993

2,222 o

[hdfs@localhost ~]$ hadoop fs -put testl hdfs://192.168.1.36:80208/input/

[hdfs@localhost ~]$ hadoop fs -1s hdfs://192.168.1.36:8020/input/

Found 1 items

- MW=Tr==r-= 3 hdfs hdfs 12 2015-11-12 03:44 hdfs://192.168.1.36:8020/1in
put/testl

[hdfs@localhost ~]1$
CentOS 7 9—=F)L
W—JLT HDP %1%

148




SQL Server 2016 CTP 3.2 B&ZE No.1 eI T~

AT — V—RXET7AIL TA—Xy hZEFEEUE(E.. CREATE EXTERNAL TABLE X
T— A RTHEBT—TILEEELE T,

CREATE EXTERNAL TABLE dbo. test1 (
a int NULL,
b int NULL

)

WITH (LOCATION="/input/testl’,
DATA_SOURCE = hdp1,
FILE_FORMAT = f1,
REJECT_TYPE = VALUE,
REJECT_VALUE = 0)

CDRAT— A NTI(E. DATA_SOURCE ([CRAIICERLENBT—5 Y- (ZZTIlE
hdpl1). FILE_FORMAT (CLTEEULZI 7ML JA—<Xv b (ZCTIE f1) ZI/EL T,
LOCATION (C HDFS EDI7AILERETAILY —ADI(RX (ZZTlE input TA)L5F—fL
T testl J71)L) ZEELFET. CDLDIC. FERRULIEEIT—DILIE. AT o8 IO
ATO—S—TIFRDELDSICERRETNET,

AFS10 172705~

BE- B e T2
= Lb WINT0 (SOL Server 13.0.700 - WINT(¥matu_ ~
= L3 7582
03 vATLT-9/-3
Lo F-FR-AAFvFuayb
| J DWConfiguration
| J DWDiagnostics
| J DWQueue
| Morthwind)
|J ReportServer
|J ReportServerTempDB
2 | testdbl
L3 F-9R-A 51754
=07

L3 ¥27h 79 R LT
3 FileTables NeEp=—J)L
= L AFEF-T

=] : dbo.test]
= Ca 7
= afint. NULL)
= b(int. NULL)
Ca &5t
£a Ba-
= [a AFUY-2
oha 752
L) hdp1
@ Lo I IER
B feRLTz J
=03 ih J7A)L TA=Y
L3 Foaszyyg |

ER LT
SHERT—5 YV —X

HEB—TJILE. SQLServer OF—TJILTHINDEDICRRESNFET . Ffo. SELECT XF—
A R TERFIDICLETEDDT, ROLD(THRREIDIENTEFT,

SELECT * FROM test1
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SELECT * FROM testl

100 % - <
H R [y avb-u
a h

HDFS £d CSV J7A)L (input JAILF—D testl J71)L) OHhEESBTETB L=k
RTEFT, CDKDIC. PolyBase ZFIHT B ET. HDFS LT 70I)L (JKRICTAILF—
EEEULSBEE. TJAINAS—BTDOIT7(ILEE) %&. SQL Server DF—TILTHIHDKSIC
FRATRICENTEDIDONKRERA YUY RTT,

+ 2% : HDP (Hortonworks Data Platform) Zf§H#(CiKd A%

HDP (Hortonworks Data Platform) Zi U/zUL\E&(F. E(CH I ZENTEIRETS > (T
RTDYITRIZTTRA A M=IL/BRENT., BB ITILEITTHRHTETIREDED) N
Sandbox (B UIRE) EUTRHESNTUVET ., CNUE. RD URL B D0>0O0—-RIBE
NTEET,

HDP (Hortonworks Data Platform) @ Sandbox (R¥B<>>) DA 5>0O— R URL
http://hortonworks.com/products/hortonworks-sandbox/#install

Hortonworks  wnyHotonworks | ®8 hR&H~<—  YUa—33> | bL—=>4 | 4—FZ  Developers LEE]

Hortonworks Data Platform

PR (CRETETIZ. 100%A— > — A0 Apache Hadoop 7 —% 5w h JA— /A

SV SFTHRHEE 90— F&AVZAR-IL

Ao>O0—-R&A>A =)L

Try HDP 2.3.2 with Hortonworks Sandbox

HDP 2.3.2 on Hortonworks Sandbox
for VirtualBox

Runs on VirtualBox or VMware ——— i
uns on VirtualBox or ar Mac & Windows & fFoDrpvz'lrl:uale:g:

Try out the very latest features and functionality in Hadoop and its' "HH‘ "r L for Vidware

Gl JES vl

ecosystem of projects with HDP 2.3. Follow the Step by Step Mat & Windows (3 F;‘;':\:'!'YVEET'ZEI

Tutorials.

System R Steps | Release Notes

HDP 2.3.2: Ready for the enterprise

Automated (with Ambari 2.1) Atomated Insiall Guid Downioad links wihin d i

RHEL/CentOS/SLES/Ubuntu/Debian (64-bit —— Htomated Install Gulde cwnlead links within documentation

PDF | HTML Go straight to the page
The recommended way to set up HDP for a production environment. INSTALL

GUIDES Upgrade Guide
Apache Ambari simplifies the provisioning, management and PDF | HTML

monitoring of your cluster
Ambari Release Notes
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PolyBase M&E153k

Getting started with PolyBase (#&A/55&72E)
https://msdn.microsoft.com/en-us/library/mt163689.aspx

§ Microsoft

Technologies +

Downloads «

Signin M

Programs v Community ~  Documentation v Samples

+s > Database Engine Features and Tasks > Database Features > PolyBase v

Getting started with PolyBase

PolyBase groups for scale-out
computation

PolyBase troubleshooting with
dynamic management views

Getting started with PolyBase

SQL Server 2016

Published: August 27, 2015
Updated: November 12, 2015
Applies To: SQL Server 2016 Preview

This topic contains the basics about installing and running PolyBase. After running the steps
below, you will have:

PolyBase installed and runnable on your server

Examples of statements that create PolyBase objects

An understanding of how to manage PolyBase objects in SQL Server Management Studio
(S5MS)

Examples of queries using PolyBase objects

Install PolyBase N
[ Note

PolyBase installs three user databases, DWConfiguration, DWDiagnestics, and DWQueue.
These are necessary for PalyBase to run correctly, and are for internal use only.

Prerequisites

In order to run PolyBase, the following is necessar

PolyBase MOANILTD by TFR—=
https://msdn.microsoft.com/en-us/library/mt143171.aspx

Databases (Database Engine)
Stretch Database
PolyBase

Getting started with PolyBase

PolyBase groups for scale-out
computation

PolyBase troubleshooting with
dynamic management views

Tables

In-Memory OLTP (In-Memory
Optimization)

Indexes (Database Engine)
Partitioned Tables and Indexes
Views

Stored Procedures

Search

User-Defined Functions
Statistics

Plan Guides

ws+ > Database Engine > Database Engine Features and Tasks > Database Features =

PolyBase

SQL Server 2016

Updated: October 28, 2015
Applies To: SQL Server 2016 Preview

PolyBase allows you to use T-SQL statements to access data stored in Hadoop or Azure Blob
Storage and query it in an adhoc fashion. It also lets you query semi-structured data and join
the results with relational data sets stored in SQL Server. PolyBase is optimized for data
warehousing workloads and intended for analytical query scenarios.

L

Hadoop

QL Server 2016

Challenges and solutions

PolyBase addresses one of the main customer pain points in data warehousing: accessing
distributed datasets. With the increasing volumes of unstructured or semi-structured data
sets, users are storing data sets in more cost-effective distributed and scalable systems,
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STEP 5. BAfFi&EED#R1L

Z® STEP T(&. [SQL Server 2014 HhSDEREER| »© [SA4T JITVUHK
1. 19TV XBR7]. [AlwaysOn DiLEE]. [T-SQL dDid{b|. [BI BIEHEEE
Dt 72&. SQL Server MEIFHLEEREIL T DIFHLEE(CDWTERBALE T,

ZD STEP Tl RDZTEZFBEULET,

v

v

SQL Server 2014 hSDFEREE R
S+ I UHET (Live Query Statistics)
OTY XANFTHREER. TS5EE
T-SQL ds#fb

AlwaysOn BJRMDIL—TDHRE (BE D T—ILA—/\—=&1 2 15 3.
So>ROE>Y LZ7UA, OJ8EEEEDE L. DTC 3SR E)

BI BhED5R{E

Reporting Services Ms&1t (Datazen &R E).
Analysis Services Ma#{k. SSIS (Integration Services) Ms&{tiReE
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5.1 SQL Server 2014 HhSDEREER

SQL Server 2014 NSDFEREERIF. RDEHDTY,

° —IR—-ZADEHHELNIL 130 DiEft
o H—EX 7HUYKC IIRULI—LDRTFIRDERIT] ZHHE(CFH5EIEE(IC
® tempdb DILEK
- tempdb DEBI7AI/MRBA X"ty NPV ITRIGRIRTEBRLD(CRD I
- tempdb DMEEICEET D ML—RXTS5Y 1117 & 1118 BEEETA> (TR D2
o KL—RTISY 4199 NEIETA> (LD
® Active Directory M/\RDJ— RERSLE/ &Rl = FIHTIRE(C

v FT—INR—ADEMEL NI 130

SQL Server 2016 Tl&, T —AIR—RZ#H LBk LTz S OBRIEDEHRIEL NILE 11301 (S
BOFELUZ (130 (&, SQL Server 2016 OAEP/\—>32FSTHD 13.0 LLWSEKRTI).

| 7-98-2070/{71 - testDB — O %
R ;??“ Tk - A
==1 %
N
[ eIl Hi-F 8BS ERE(C): Japanese CLAS ~
e FEBETIMY %2 >
Eg BB LALL): SOL Server 2016 (130) ™
S ARETDAT T TET SGL 5 2008 (100)
[ peny LT AR 2oL Sorver S0 11
e DIORR | EOMOATYEA0) A e
1251 AT 3] |
oSN
v FILESTREAM ~
FILESTREAM F1L-0H)5
FILESTREAM 3F-5i4bug PHEA Off
~ Service Broker
Broker fii#%h False
Eroker (DIBFEEDFFaT Falze
Service Broker BRIT- a318a22-8607-4507-4015-45322f003d77
v A=Y
TEy FTH-WIERLD False
o ERE@A—UIL GLOBAL
R M 5 3
H—ji— 2t MEREHE AT 2049
WINTO S A O—FEER Falze
= B2 THANSE0 LOD 1041
WIN 1 0¥ matumoto EUEDSSE Japanese
_ _ )\nﬂ faofz FIH -5k True
3 BEQI0ATDET v ik
ANST HULL FRE(E False
< ANSTNULL % False v
TR
i 2 RELOFORIECLDE
HEHETET
Fevtl

130 LANILTIE 41> AEY OLTP TOAFITS > 1>, INSERT..SELECT TDVILF XLV K,
SIZART A4>FYVIXTDINYF E— ROBEDELY (MAXDOP 1 TE/\WF E— RTEMET

D) 1R,

HHE(CR T DARSIHEVNIEDDT, 130 LNLZFRAIT DI EZE#MDHLET . SQL

Server 2014 Y 2012 &, &HLW—=3> @ SQL Server TEHEULZ/\w O F7wvF% SQL
Server 2016 EICUX K7 UED. &L= 3>DF—4AIR—R T71)L (.mdf/.Idf) &= SQL
Server 2016 L(CFPAVFURGBEICE. ZDIN—a3>0FBELNILMMRENDDT. 130
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LANVICEF TERERVN REELTHDZEZHEDULET .
RE. BRELANILOFHBICDVWTE. A>S5A1> Ty IDUTDEY INNEEISHTT .

ALTER DATABASE Compatibility Level (Transact-SQL)
http://msdn.microsoft.com/en-us/library/bb510680.aspx

Differences Between Compatibility Level 120 and
Level 130

This section describes new behaviors introduced with compatibility level 130.

™ <

ALTER DATABASE SET Options
(Transact-SQL)

ALTER DATABASE Database

Mirroring (Transact-SQL)

(Transact-SQL)

Level (Transact-SQL)

Compatibility-level setting of 120 or lower

ALTER DATABASE SET HADR

ALTER DATABASE Compatibility

The Insert in an Insert-select statement is
single-threaded.

Memory Optimized Table queries execute
single-threaded.

Introduced the SQL 2014 Cardinality

estimator

CardinalityEstimationModelVersion="120"

Batch mode v/s Row Mode changes with
Columnstore indexes

® Sorts on a table with Columnstore
index are in Row mode

¢ Windowing function aggregates
operate in row mode such as

Compatibility-level setting of 130

The Insert in an Insert-select statement is
multi-threaded or can have a parallel plan.

Memory Optimized Table queries can now
have parallel plans

Further cardinality estimation ( CE)

Improvements with the Cardinality Estimation
Model 130 which is visible from a Query plan.
CardinalityEstimationModelVersion="130"

Batch mode v/s Row Mode changes with
Columnstore indexes

Sorts on a table with a Celumnstore
index are now in batch mode
Windowing aggregates now operate
in batch mode such as LAG/LEAD

v B—EX PHOUZBMIC

SQL Server 2016 M5(F. A>AR—ILEC, B—EX 7ZAHD>Y MIHULT, I—Y—DHEFIT

[RUI—LDERTFHRIZET] ZEHCITSRIEEIC

52 [IRUL—LDRFHIRVERIT] 2[5 TEDLICRDFELUR,

#5 SQL Server 2016 CTP3.1 1y k7o 7 - b X
Y-I-0#ERL
$-¥2 POV BEIEE OEREEELET.
JoF7 - F-EATHOYE BRIEE
SAEYARE )
=000 =l # S0L Server H-LRICHI4 OFADVMEERTIILESSHLET (M
Microsoft Update #-E2 FADINE JAD-F A5-+TIDES
RENEHTOTA SQL Server T-%TVk NT Service¥SQLSERVER... 5 ~
kP T IFANOL A= SOL Server T—9/-3 W3y NT Service¥MS50LSERV... ZE] v
A9 R= M=l SQL Server Analysis Services NT Service¥MS50LServe... B e
ybFyT O-J1 S0OL Server Reporting Services MT Service¥ReportServer BE ~
WEDER SOL Server Integration Services 1. | NT Service¥MsDisServer... BE -
ey, )|, SQL Server PolyBase Engine NT AUTHORITY¥METW... BE s
AT ADER SQL Server PolyBas? Data Movem... | NT AUTHORITY¥NETW... =E2) i
- SQL Server 25—t JTuk NT Service¥MSSQLLaun... EE)
Analysis Services MIEAL Sl
SET;*'”QS;”F';S R ( D0 sever 3582 2555 9-23ERUa-l A3 4VA SAERE Y e BTG
clypase = L = = F = |-k = & ol el - - - S l—ta ]
R DRSS, 79 A-UfRECEEEnEEY. A VATV T LOME L A o)
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AYA-DEERT JRHBAEIENBYRT. BRIOVTE 5587y ILTGERD.
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COOtEF)(E. BRIFIRME (mdf J7 1LY XHMEERT D &= (0. BENICH A X ZILERTSE
DHfEE) =BT DD UFIn/\—=3>TlE. FETITO>TLWSEETLRE (BB, Y —
EX 7HT> b Administrators JIL—T DA )\—THIBECIE. CDEFEEERICT
BanTunxd),.

v tempdb DIEE ~J 7 A IILEOY A XZ2Y 7Y T IFCERERTHREIC~

SQL Server 2016 H'5(d. SQL Server M- > X h—JLEF(C. tempdb F—HR—ADEEXZE
BTEBLICRDELRE (SFTIE. tempdb DREEZEE T BR(C(E. 1> X M—JLEICHIER
TORENSDFEULIEM. SQL Server 2016 MS(EA A M=) (ICEREEE TEDLDCRAD
FUR). CNE. AAN—ILED [F—IR—=X IOSODEBM] R—>T. ROLDI(C
[TempDB] R—ZHMA< ZETHRETEET,

% SOL Server 2016 CTP3.1 1291797 - b X

F=9NR-2A IVIJDEK

FTEN-A IVDYDEAEFIVFS E-F. BEE. 7-F FLIM. B&U TempDB DREEEELET.

7o57h%- $-/-0@R 75 F4L 70| TempDE JFILESTREAM
VAR . tempdb @
Fa-100 -1l TempDB 7—F J7{ll: tempdb.mdf, tempdb_mssql_%.ndf .mdf DT 7 1ILE
Microsoft Update T4 ILOE): 2 >
SHEOEFHTOISA = -
i mEtaA B F 5] mEHADAT (MB): 16
27T IO VAR ‘ -
b= Nl sEmE (MBD: (¥ 5] ssmEmoastMme: (128
EybFyT 0> 78 FLIHID: ENIA)...

wE0ER | BI7 L0
gz, | PHTAX BIER
A A5 ADER

$—I(-0EER

FHN-2 TITVOMR < >
Analysis Services MEEAL TempDB 07 J74Jl:  templog.ldf Adf toe)r;;][;g?jf?x\
Reporting Services DA JEG A VB 8 VERISFRTR E

PolyBase MR

wazEnl-) Bk Mee:

A VA DEERT o4 FaLaRIL: C:¥Program Files¥Microsoft SOL Server¥MSSQL12.MSSQLSERY

YA DEFTHR

< R3(B) W) = Tl AT

mdf (Z—% T7A)L) (CEAUTE T7AILEHERY X, fEpisrR. Adf (O2 J7 1))
(CEAUTE FEITA X fERGFIR EZ N ERETEDXRS(CRDFELE.

BB, .mdf DI 7AILE(E BIETIFHEHSNTLNSD CPU DR Lw REEZE 8 ALy RELE
DiFEE 8 ([CHESNFT (BEHE 2 ALy ROIBEDH) . Kz, BEEDVERISFI(E. IRDKS
(C SQL Server M- > X h—)L5E®D DATA TA4)LSF— (MUAEID/\—=3 > L[EHR. master /&&
DIRT L T—=IR=ZADMBINSNDIHFT) ([CRDFT.

C:¥Program Files¥Microsoft SQL Server¥MSSQL13.MSSQLSERVER¥MSSQL¥DATA
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4 [ = |pata - u] X
L #F ER (2]

« v | C:¥Program Files¥Microsoft SQL Server¥MSSOLT 3MSSQLSERVER¥MSSQL¥DATN ~| & DATADEE P
MSAS13.MSSQLSERVER ~ &R . P % g5 "
MSRS12.MSSQLSERVER L‘Jj DWDhiagnostics.mdf
MSSQL 13 MSSQLSERVER (£ DWDiagnostics_log. df

MssaL [ DWQueue.mdf
Backup | 5! DWQueue_log.ldf
bj mastermdf
Binn
& mastlog.ldf
DATA L,j model.mdf
ExtensibilityData [ modellog.Idf
FTData | MSDBData.mdf
Install | 5! MSDBLog.Idf
1085 |3 ReportServermdf

| 5] ReportServer_log.ldf

Log
bj ReportServerTempDB.mdf

repldata ~
[l ReportServerTempDB_log.Idf

Microseft Visual Studie 10.0 L-,jtempdbmdf

Microsaft NET [ tempdb, mesal 2 ndf

MSBuild v | [ templog.df 8192KB )2015/12/05 12:46 SQL Server Database Trans... v
19EQES 2 EQESEER 160ME [EL

v tempdb DMEHEICEIET S ML—RT 5D 1117 & 1118 BEIETAIC

SQL Server 2016 M5(%. tempdb F—HAR—ADMEEICEAETDI ML —RX I35 THD
1117 & 1118 ZAICUIREZ ERFEDIMEICIRDKLDIC. BIEDHENERE(C/IRADFET, &
®D 2 DF. tempdb TSYFHELREL CL\IGEDEBEFERETCETDIAL—X TFTT.
SQL Server 2014 LFIOI\—=3 > % FHUTWBIHBEDRIA N TS5054 XD 1 DTUI
SQL Server 2016 M5(E. BEETID 2 DD L —XITSTNEESNTVDIRRE(CIRDD T,
CNBZERET DRENRSIRDE U,

RBRBE. NL—XTST 1117 & 1118 (CDULTIE. LITFTD KB 2154845 (H7h— MMIitTIER)
WNEeZ(CRDhZET,

Recommendations to reduce allocation contention in SQL Server tempdb database
http://support.microsoft.com/en-us/kb/2154845

v BL—RT5YD 4199 BA> ERFDEE (VT AT T4 I T —DEIF)

SQL Server 2016 N5, T—IXR—XADERELNILT 130 ZFALTLWIIHBEIC. ML —

R TSP 4199 ZAUCUEES EREDIECRDELDIC. BBEDMENEE(CRDET ., &

niE oIV ATF74 XA -—"OTUZREL T DEORETE (FRITE) RECHIIESR
(hotfix) WNEENTLBEDTTY,

rL—RT55 4199 (PF—IR—XOEHELNILICKDEMEDELVRE) ([CDNWWTEF. UTF
@ KB 974006 (HS7/R— hEHifE#HR) HSE(CRDFT,

SQL Server query optimizer hotfix trace flag 4199 servicing model
http://support.microsoft.com/en-us/kb/974006
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5.2 S47 IV (Live Query Statistics)

S47 DT VHHIE BEXRTHD SQL XRF7T— MY MDERITTIS>DSB, EQRD%EFEITL
TWBOWEHERTED. AZTEFRMEETT,

Uz SQLQuery2.sql - WIN10.azTestDB (WIN 10¥matumoto (65)) ={TLTLVET...* - Microsoft SOL Server Management Studio (E2E) - ] e
JWE BEE ®RENV JIVQ FOSNE) FOAD) YLD MIEIW)  ALTH)
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o B e " FROM test1 [NNER JOTN test?
B 3 YAk F-5R-2 N testl.colB = test?.colB
[3 F-9R-A AFvToayk GROUP BY colC
= [ azTestDB
3 F-§R-R 94Tk e .
= 0 2 [ svb-y o 7 DTViEEH
m 3 B DIU 1: DIV JAk (fwF FHR) : 100%
m 3 #AEUY-R g99% |SELECT colC, COUNT(*) FROM testl INNER JOIN test2 ON testl.colB = test2.colB GRC
= Ca vk FRRLTUS TP (828 99.1921): CREATE NONCLUSTERED INDEX [<Neme of Missing In
03 709559 = | 23 il 9_
3 Service Broker = = s =
(=] ;.H\b_i; Hash Match Hash Match Bitmap Parallelism
= ;tial Aggregate) (Inner Join) (Bitmap Create} (Distribute Stresms
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35% D3E TiRAE, - = Li¥g e
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1€.571s
328 S

=

| ReportServerTempDB 16.571s

03 #%2UF4 S on— 2kt
T CnESIEHT
e 32% F CAUTFEA TS,
2
S Aon B 5 5 16.57 WEEWPLTNS

< > TN EEFLTINET .. 99% WIN10 (13,0 CTP3.7) | WIN10¥matumeto (65)  azlestDB | 00:0202 07
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R TRREIND
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SA4TJ JTUHETE BT UREDHNRBTERRSNT. RTP RRT) ORI =R TERT
ENFET, KR TDEDE, IMEDTETRAN % TERRESNT. @ (s) BBLTVWDIDOHINE
RSN, Flz. BT UREDICDWVWTIE, 100% EFRRSNT. ENSSL\ORBIFEIE > fzdh
BRI DCENTEEFI.,. cNERNL. ECHRNLRYOITOIUMNMEL RO TLDIDMD
—BERRDT. N\IA—-—N2RX F1—_T % T BERICEKRHICTH/IBEET,

v SA7 VTIVHEHORAAEE (19UvIDdH)

S0 DTURHEHE. ROKS(CY—ILN-D [S54T STVRHRHEEDG] 20V v IIDET
THRITDCENTEFT,
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IrAlF) |EE =R JIVQ TOVIOMP) FIOAD) V-0 HYEIW) ALT(H)
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i 40 437 | |azTestDB -]t =Ex b FID W v 50 gl
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BE- H = TES
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B YAk 7R3 FRUMOEJeSH INNER_JOIN test2
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4z SOLQuery2.sgl - WIN10.azTestDB (WIN10¥matumoto (65)) EFFLTINEF..." - Microsoft SOL Server Management Studio (EE3)
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DIV AP THEEER, TS5 VEE
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W BELIZATY SELECT * FROM {QStest WHERE col3 = @pl
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B DB ERRDP(C(E. SQL Server ZERANICBEHLU CGERALTVWBEWDSBENHBDTT
N COXSITERALTVDE, INFTD/IN—=3 >0 SQL Server TEHBEDOITYERITERE
BRI DCENTETEFBATUR (.'query_stats (CEBENTEKD TLVRWESD) ., CNUITHIET
BICE. PTUT—2 3> AITHELEED (Logdnet/Logd] IrERFIFALT. 7TUAITOO %
sLERL/ED). SQL Server M ~L—2X (sp_trace_create) #EEXHLEIR-T > & (XEvents)., /UT
A—N>R F—4 ALo>ai#egzfBLIZDUT. JTVUDOERTERZEZRLTHEND
FEUMNENFRATURE (BHOBED/NNITA YR Fa1—Z0TlEhL—RZEXILFIH
LTWELR). LML, SQL Server 2016 i'5(E, T X MFHEEMNMEHEINDIDT, Cn
ZHMBINE. HEIC EoUvIT) VIUDETERZREFCETRILDICRBDDT, KEEF
T9,
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v J9IY ARPDRADAVY b ~RITTS> DR /TS VEE

OTY XANT7HRETIE YTVDORTIT S EEBFCERL THELIENTEDDT, TDIIY
MESVOERITT S TERITESN VDM E, BECIRDRSZENTEFT, INHOUTY
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7579 RN AW 13 750 | k? F5vEEsILEL |
DIU 1: DIV JAF (J7F 7G50 : 100% o o
SELECT * FROM Q5test WHERE col3 = @pl \ ‘ t5b®¥1Tjj/;&

= = RIREEEODN

= il ! FHTRE (TSVEE)
5=, e ety T e IBTEEHECTES
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S8 (Cleceredt IO (SHUTT5Y 9 aissILET A7
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75 145 88 13 7ovomn | 13 Tovemsuey _
DIU 1: OIU JAF (vF T8 ¢ 100e

SELECT * FROM QS5tesat WHERE col3 = @pl — . _

FRLTUSA2To0A (% 79.6072 REATE NONCLUSTERED _ HLJOJ‘:IJ[LijLJ_C

;%{T'j5\/73‘?§§5(355i%‘§(::(3:

= ZINTNE L FTRIEABNS

SELECT ndex Scan
[QEE T.] [P]( QStest__ ! SSTDDD.’IETDLEF

a JAR: 100 %

DL O A NTHERZEFRAINGE. BT TS 2GB(CHER /IREFCTE DL D(CRBDD
T, ROELSR (B DHREMERTE) HEBMEEFBR CETDRREENETEET,

o RRIRETEMBN AN DD, RERE T MHERENHRN

o AAFOERE/N\yFZRITULBBHC/ITA - ANBIRD

® HCKI>THEENHD EESEHRNWESNHDD

® SQL Server HBEEUIE(IC. MREENHRLS D
COEDRRE. BHOBERTERLHDIDTIN. INSDERDFEALEFEITIS>IC

KBEDTY, BERMEENETNDES(E. IROBVWEITTSIUMNBREINTULT, HEEAE
TULWRWESCEIRDOBVNERIT TS OMBIREN TV EWVWSTEIRR T,

w Let'sTry

ZNTE. I9TU ARFZRUTHELL S,

1. F9EGF OTYU A h7ZRICHDT—IR—-RZEHRUET, T I5745—T. XD
&£ S(C CREATE DATABASE X5 — hX> hZZEITUT. [QStestDB] &W\SERIDT—
INR—RZERLFET

CREATE DATABASE QStestDB
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zwoEEM) |
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3 AlwaysOn | @iy 8260/ ERITSH(F) i
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L3 Integration matu tal B B
[ SOL Server IT-TIVk 2 BEOINNTOET

[F=HAN—RDTONFT1] F477O007TE. [9TYU ART] R—ZZHEFT.

[OXTY ART] R=2TE HRFE—F (BRK)] z [BiHMD/EEAH] (CEELT
[OK] RZ>ZoUYIULFET,

1 F-5R-20F0/(F - OStestDB - m| X
o
_’;;??“ sk - [Heand
== %
Eii
2 el B eI =|
APy |
R EEE v 51U AFFOIRANRE
e AT\ AFPERIBHE - IAT
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T o FOATUOLELE (B) 367
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# I5UHhYaY DSORA v EQHM )
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E=
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q HRIEE—F (R B UNE ToLE ] ]

BIFE—F (E:R)
ERENTATY AFPOIRIEE-F.

RIEOT T ADDIERIERL

He
i
WIN1D
i
WIN 10¥ matu_tak
23 EEOIOATOFT

SEFTHRR H OStestDB 52 ME W FUREETaEROTY AT 1000 ME
BEET W ERENTOSITY AP 00 MB W EESNTUSHTY ALP 00 MB
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UETHOTY ARFOBENRTTCYT (CTTHRETCETDIITO/\TIERICDWTIEERL
F£9)., CNTOUIY XA SPHREZCIR>T. JTUDOETEENBENCEEHFNTLIK K
S(CRADET,

Note: SQL R5F—KRA> MTOIVU ARMFPEEMET DIEES

SQL XAF—bXAZ PEFALT, 9TY X bFEEMELIZVEECIE. IRDKSIC ALTER DATABASE X
T—bhX2 MEERITUET,

—S0L TY T R+TFEAMET HEHE
ALTER DATABASE QStestDB
SET QUERY_STORE = ON

SET AT [QUERY_STORE = ON| LIEEIDLET. JITY X hFEBEMMETRCENTEET.

4, OTY ART7EEMETDE. ROLDICT—HIR—IRNIC [9TV ABF7] TAILF—H
VERRENDLDICRDZET,

AT T02T0-5-

BEE-#H e TS
= Lb WINT0 (SQL Server 13.0.600 - WIN10¥matu_tak) -
o 03 7982
L3 ¥ATLT-98-2
[a 7-9R8-2 AFvTvavk
|l Morthwind)
= | OStestDB
[ 7-9R-A (T3
77
0o -
3 AFUY-R
[
Eq FOas=yd
3 9TV ARF
] ETFLITIY
] SEDUY-AEESE
W -AEESTIITIO LT
(] B ELITY
1 Service Broker
3 ARL-3
Ca #Falzr
|l ReportServer

5. RIC. T—HAR—AACT—TILEEHRLET,

USE QStestDB
CREATE TABLE QStest
( coll int IDENTITY PRIMARY KEY
,col2 int
,col3 int )

F—TJ)L4&(E TQStest] &L T. coll ~ col3 @ 3 DDF (LWINE int T—FH) &F
DESICUTVLET,

6. RIC.T—H%Z 10 AHENMULET . CORSRT(E col3 FC(E1IDFT—4DH% INSERT
gBELDICULET,

DECLARE @i int = 1
WHILE @i <= 100000
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BEGIN
INSERT INTO QStest VALUES (@i, 1)
SET @i += 1

END

- 10AMT—%2 &0, cold (23T T 1) % INSERT

DECLARE @i irt = 1

WHILE @i <= 100000

BEGIN

[NSERT INTO OStest WALUES(@i, 1)

SET @i += 1

END
100% -
Ha sotr—3
(
(
{
(

(

TR S E Lro)
TR E L)
TR E L)
TR S E Lro)
TR E L)

RIC, col3 B [1] TERIBWT—HZIZINT D/zsh(C. UPDATE X5 — bX> hEFIAL
T, T—9%ZEHLET,

UPDATE QStest SET col3
UPDATE QStest SET col3

2 WHERE col1 = 99998
3 WHERE col1 = 99999

RIC, SELECT R — A2 hZRITUT, T—9ZHERLTHEFT,

SELECT * FROM QStest

-- T ROEMOIES
SELECT col3, COUNT(x) FROM OStest
GROUP BY col3

100 % -
@R g oty

coll col2 cold
D05D2 99992 99992 1
00503 99993 99993 1
00504 99994 09994 1
D050T 99995 99995 1
D050 99996 99996 1
00507 99997 99997 1
oogos [ 99998 99998 2
ooste [ voops_[omese 3]
100000 100000 100000 1

99998 DF—4FD col3 FIH 2], 99999 ' [3]. Tl [1] THIZLZER TS
S

RIC. GROUP BY EEZFHALT. col3 ST —SDHEzHR L THEFET.

SELECT col3, COUNT (*) FROM QStest
GROUP BY col3
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- TS OIEROESR
SELECT col3, COUNT(#) FROM OStest
GROUP BY col3

100% -~
[ #% [y oty
cold  (BIEEL)

13 1
2 1 oooog

31 & 2] EF—5480 14,

1] (399,998 #THD L aERTEFET,

10. RIC. col3 FN(CIEFDSRA—bA TV IRZERHR L THEET,
CREATE INDEX idx_col3 ON QStest(col3)
+ JIVDRIT
RIS, DT ARTICT—AEEBEIBEDHIC. JITUZWKDIERITUTHETELL S,
1. ZFI(& [WHERE col3 = @pl1] EWLWSHEDINSGA—F— JTUZFFALT. [@pll(cl2]
#5X7T. col3 5IH 2 DF—FDHEEELTHET,
EXEC sp_executesql N’ SELECT * FROM QStest WHERE col3 = @p1’, N @pl int’, @pl = 2
EXEC sp_executesql N'SELECT # FROM 0Stest WHERE cold = @p1", N'@p1 int", @pl = 2
2. CDOUTVUIE FEFEEFER LA TV ORXZFIALUE Index Seek TEITESNBDT. &
NZEERLTHEEI ., V-IU—D [RBORGTIS>ESHD] =0UvILT. BEY
ITUZEETUET,

* - Microsoft SQL Server Management Studic (EEE)

IO Y-lm HYEIW) ALTH)

%I&ﬂJI"?-“ ==

Ty B v 30 = ST E T e |8y 8 | = = o

Sl 7Tt Wi s ok G _

| [# validTo

b
U]
1"

TS0, BT 73T Index Seck THD & wHESE
EXEC sp_executesal N'SELECT * FROM OStest WHERE col2 = @ N

100% -

O w8 [yt =75
BIU 1 DIV Ok (ReFTHRT) : 100%
SELECT #* FROM QS5test WHERE col3d = @pl

s Nl int’, @1 =2

Index Seek
THDZ Ltk

'EI:.‘I J_ﬁ
Nested Loaps Index Seek (NonClustered)
(Inner Join [QStest] . [idx_cold]
JAk: 0% JAR: 507%
H—%HE (Clustered)
[QStest] . [PE__QStest__ 357D0OD3ETOIEF..
JAbk: 50 %
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OTYUDEITE., [RITFTFTS>] 4T T. Index Seek [CI> TWBRTE=ZHERLET,

RIC, BCOTUT. T@pll C5Ax3fEZ (3] (CEELTERITLTHET,

EXEC sp_executesql N SELECT * FROM QStest WHERE col3 = @p1', N @p1 int’, @l = 3

EXEC sp_executesal N'SELECT * FROM OStest WHERE col3 = @17, N'@p1 int’, @1 = 3

100 % -
w8 Dy vty 57 =15
3 (CEE
col? cold

Hwe [ Ave-v i =150
OIU 1: DIU JAF (JiwFiER ) : 1008 J

Index Seek

SELECT * FROM QStest WHERE col3 = @pl THDTEEER

i %

Hested Loops Index Seek (NonClustered)
(Imner Join) [QStest] . [idx colld]
JAR:z 0 % JAR: 507%

[@Stest] . [FE_ @5test_ 357DOD3ETOLEE..
JAk: 50 %

ZNE Index Seek TERITSNTVWD T LR TEFT,

RIS, BCOTUT, T@pll C5A3fEZ 1] CEELTERITULTHET,

EXEC sp_executesql N’ SELECT * FROM QStest WHERE col3 = @pl1’, N @pl1 int’, @pl =1

EXEC sp_executesal M'SELECT * FROM (3test WHERE col3 = @17, N'@p1 int’, @pl = 1

00% ~
+ ] e | EE
H &R [y svb-y 27 =575 1zs

cold

~l @ M s L3 R —

1
1
1
1
1
1
1

~ @ M L M —

3
4
3
g
7

O 8 g sk & FTIE
DIV 1: DIV JAR (JYwFTEF) : 1003
SELECT * FROM QStest WHERE col3 = @pl

il %

Index Seek
THDZ &R

Hested Loops Index Seek (NonClustered)
(Inner Join) [QStest]. [idx col3]
JAk:- 0% JAR: 50%

#—lHE (Clustered)
[QStest] . [PK__QStest_ 35TDOD3ETOL1EF.
JAk: 50 %

1] (CEHTDT—FHEUIZL (99,998 ) DT, ET(CIVUBEAMINDET, &
NHE Index Seek TEITSNTWBCEEERTEFY,
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+ SQL Server BEHEOBEIUIITVUDRITIS > DR

RIC. SQL Server U—EXZBEHL T, BEFR(CALITUZRITLT. RITTIS2HED
KO TDDONZEHER L THELL D,

1. SQL Server U —EXZBIEEH T D(CIE. RDKXD(TEIELET.

Us _2TUZRT.sql - WINTO.OStestDB (WIN10¥matu_tak (52))* -
TPUF) BEE BRV JIVNQ) FOYIINE) T
P G S @ FLITIN) Gy R T

——(
AFUTo b THZT0-5- v B x

®E- 3 3le TES

[ERE ] WINTO (SOL Server 13.0.600 - WIN10¥matu_tak) ~

o0 T mE.
L ¥ATh megwm

o 748
13 Northy EFG)..
B [ QStest FLWIIUQ)
L7 oo |Microsoft SQL Server Management Studio
3 5 FIRRREZS-(M)
=Rt s .@1 WIN10 () MSSOLSERVER *— b A& REzEhLE e
B mm =
= N 2
m7g | —HEEHU & (I A
El=F7 EEE

et EEHA)
i —_—
= HY—(0) 4
v TrEyA)
[ Ser.
e PowerShell DEEI(H)
3 1% Li=h(P) »
[J Report e
@ Report EFOERICEFHF)
3 U5 JOAFAR)

03 #-1- AT
03 LWr-vay

2. BEFNTTLES. BE., RFELACITIVERGTUET., CDOESE, [@pl] E5RD
BICE 1] ZEELFET.

EXEC sp_executesql N SELECT * FROM QStest WHERE col3 = @p1’, N @pl1 int’, @1 =1

-~ F—S@iEsE, BT75 T Clustered Index Scan (AT v ) (D305 & FhEsl
EXEC sp_executesgl N SELECT * FROM OStest WHERE col3 = @17, N'@pl int’, @1 =

00% -
O e [y sb-y 5 =I5
DIV 1: DIU A (J%oF 7B : 1002

SELECT * FROM QStest WHERE col3 = @pl Clustered Index Scan
AELTUEA T 0R (8 79.6072): :RE.&TE@I CED>TWBC s &R L Missing Index, sysname,
vy

= L%

Clustered Index Scan (Clustered)
[@5test] . [FK_ Q5test_ 357DODIETOLEF..

JAR: 100 %

SIE (3. Clustered Index Scan (£XFv>) TERITSNDRDICEND D TLWD T EZHER
TEFET, 1] (CEHITDIT—IHEREZVDT. SQL Server DITY AT H—
(OTVYDREEEITONEBLO>Y) X F v >z UREFEDSHRVEHLT. CDLD
(CIRDTULET,

3. RIC. T@pll C5XDEZ (2] CEELTCERITUEY,

EXEC sp_executesql N SELECT * FROM QStest WHERE col3 = @p1', N @pl1 int’, @l = 2
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EXEC sp_executesal N'SELECT * FROM QStest WHERE col3 = @o1", N'@p] int’, @p] = 2

wo%w -
0 @R [ pot—y 3 =I5 -
BTV 1: BTIY 32k (JiFFEF) : 1002

SELECT * FROM QStest WHERE col3d = (pl )j

Clustered Index Scan

TELTUSA T2, (322 79.6072): CREATE I TEFENTNS }a of Missing Index, sysname,

= by —

Clustered Index Scan (Clustered)
[Q5test] . [PK_ QS5test  35700D3ETOLEF..

JAR: 100 %

ZNE. Clustered Index Scan (£EXF+>) TEITISNTWBR S EZMHERTEET, 2]
[CEHT DT —IHEUT 1 HDHZ2DT, Index Seek ZFIAHUIEANELSETTEIRICH
BH53., £XAFvMBIRESNTUE>TLET,

ZDEDE INSGA=F— JTUDBEF, —EFRITISNEREND & )I\SA—FH—(C
RASNBECEHRIR. BUERITTSOMNERSNTUED EVLWSEMECIRDFT (26T
B )N SGXA=5— JTUER. T2/ AIILOERZERT D =/\TA-F—EL\DITUTE
BURITITS>2BHAT IIZHDMEERD T, CNES KT EBEDEECIRDET).

v JO>—2v FrvS1DIYUFPEDRITTS > DHR
RIS, TOS—Sv FrySa1BIUTULBEIC. BULITUEETLT, RTIS2NEDEL
S(CELT BDONERRL THEL& S,

1. JO>—>v FrwSazoUr733(CE. RDKSIC DBCC FREEPROCCACHE 1Y >
RERITUET,

DBCC FREEPROCCACHE

2. JUTRETULES. BE. REFELACITIVERITLUET. CDOEE. [@pl] C5RD
BICE 2] ZEELFET.

EXEC sp_executesql N’ SELECT * FROM QStest WHERE col3 = @p1’, N @pl int’, @pl = 2

- T—ROEE, BT 0T Index Seek ICER D& HHERY
EXEC sp_executesgl W SELECT * FROM OStest WHERE col3 = @017, MN'@pl int’, @pl = 2

100% -
O 28 [ sot—y 5 =I5 -
PIU 1: D1U JAF (3T FEF) : 1o0: 25523

SELECT * FRCM QStest WHERE col3 = @pl

==
= fe] 9
SELECT Nested Loops Index Sesk (NonClustered)
(Inner Join) [QStest]. [idx_eolid]
JAF- 0% JAF: 507% Index Seek
[CEDDOTVDZ &=MER

fi

#—%H8 (Clustered)
[QStest].[PK_ QStest_ 357D0OD3ET701EF..
JAb: 50 %
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SE(E. Index Seek (1>FTVIRDERA > MEXR) TEITEINDLDICEND TS
CERBRTEET, CDOLDIC. TO>—>v FrvaxoUF7UEBEICE. SQL
Server ZHEEMUEESEBUBE (U ATFA AT —(CLKDIRTTS>DERUVE
L) [C1xDFET,

R, T@pl] C5Z3MEZ 1] (CEEULTCEITULET.

EXEC sp_executesql N SELECT * FROM QStest WHERE col3 = @p1’, N @pl int’, @l =1

EXEC sp_executesal N'SELECT # FROM QStest WHERE col = @1, N'@pl int’, @l = 1
00% -

o e [ avb-d 4 ETI

- 1(CEE
BTV 12 DIV T2k (eFFER : 1003 -
SELECT * FROM QStest WHERE col3 = @pl
—
= te] 2l
'SELECT Rested Loops Index Seek (NonClustered)

(Inner Join) [Qstest]. [idx coll]
JAR:

JAk- 0% S50 %
Index Seek
_j TRITESNTLSD

#—Fls (Clustered)
[QStestc] . [PE__QStest_ 357D0D3ETI1BF..
JAR: 50 &

ZNE. Index Seek TEITSNTUVWDCEZHERETEET,

CCETORREFEDHDE, RDELSCIEDFET,

BAIC col3 [T o= RIC col3 [T | MIC col3 (T
5374 775> Sxril | SakE
=2 2 Index Seek 3 1
SQL Server FBiCEh#& 1 Clustered Index Scan 2 -
DBCC FREEPROCCACHE #& 2 Index Seek 1 -

col3 AD 2] OF—54#T T1 4. 1] OF—F48(L 199,998 ]| I2DT. /IS A
—45—(C 2] #Z5X1z15E(F Index Seek (E>RA > MEER) DIEFSHEENRL & HIMT
N, 1] #5X/2355&(& Clustered Index Scan (£2XF+v>) DEDIHIENERLEH
WIENTWET. COLDC. T—FIC WD "HDBECIE. SQL Server DFEILENTT
O3—>v Fr v a1DPOUTICED T, BIRENDEIT TS ONEFESRRN (TERTBRE
DOTUEDS, RIICERZEZREIET DRI ICHRITT S OMNMBIREIND) EVLWSRIRICR
DET (COLISRRRIE. BHOBEHRTELESTABBLTETELR).,

DTV ANTHEEFIAINE. COLDIRIRENREUNEDHN ZHBE(CHERTEDX
S(CRD. DT —HIR-—IAEBENBRIUCEIT TS (COERTIS>=FMALTRLN
EVWSE®D) ([CEH (TTUEE) LTWKEWDS S EEMBECITIZENTEET, UET
. INEHAULTHFELL D,

v JOIU AbRFP% GUI THEER

FIE IJIYU RV (CBESNLET—SZERBELTHEL LD,

1.

OT) ARFPICEBEESNZT —HZHRIDICE. ROKS(CATZz o~ TORXTO-S
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—T. [TV AR7] TAIWSF—ZERALT, [VY—-RZHEITDIIVDOLN] 200y
TULEY,

Uz ey Uy-2 JY3%2-7- [QStestDE] - Microsoft SQL Server Management Studic (EEE) - m] x
TR |EE FRN FOTIRP) FA9ZD) Y-M HYEIW) ALT(H)
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L3 ¥ATLT-9R-2 3 AEt=iTIsR I
L3 F-9R-2 3y Tvask DRWVIBICOTUH
| DWCenfiguration 2000000} FrRENd Cc
[J DWhiagnostics 220000
[J DWQueue
[J maskTestDB = 1500009 i
[J Northwind) %F 721D
= [Jl OStestDB | 1000004 & @
B3 F-FR-R T3 i i 280000 o
@7 i
. 500000
o2 B |I| 260000+
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£a Fngssd € 3 1 5 4 8 10 9 2 7 11:40 11:5012:00 12:1012:20 12:30 1240
2 Ca 7TV A7 21Vid —BAHERTRENRVNVOTIUER
] EFLESTY col3= DRRTHDZENIND
s T3y 8 FEElEhELN
A VW AEESTSIIUD SE WOTT 1 OT0 J2F (JiwF FEF) : 100%
i EELEITIY SELECT * FROM QStest WHERE cal3 = @pl
[ Service Broker TRELTE- 2T ($£% 79.6072) : CREATE NONCLUSTERED INDEX [<Name of Missing Index, ..
3 ARL-¥
03 t¥alFe = E‘#'
| ReportSerer = Clustered Index Scen [(Clastersd)
lJ ReportSenverTempDB I [QStest] ,[p[cijs;.: lt.n?:ls'?DDDﬂES'MDC,
[FREUE]
Ca #-J- Ao
Ca LFYr—ay
[ AlwaysOn Sl Bl

(&5 RITRME] OEVIECITUNRREN TS EEBRTEET.

—BETHBOEWIIY (DS ITO—BEICKRSNDIIIV) (F. BIOFIETETURE
[WHERE col3 = @pl1] ®OTUTY,

2 ZBICEVLWI I UL, [SELECT * FROM CStest] (—EBRVCT —S=MRITDI=HICE
TUEBD) THBICERERTEET,

by UY-2 33-7- [QStestDB] X

T—4R-7 QStestDB () 1B 1 B8 QRO EAL 25 Db T YY-Z Ivy1-7- B ast- [Eiocaty
ARU97 | ZFEE () clgs|ex | | snvcofsvemzE (@B |6 R |'C| |5 .
652010
2000000~
2BEICAHEFRENENITY
. 652005
| 150000 wOUYY
I =
%r_“; ; 5520004 [o] T2 1D
i (W]
R
652995
652900 T T T T T T
11:5012:0012:1012:20 12:3012:40
21 id
T7v 3 EslEng 13 Fovomsl | 1D 75 B}
DIV 1: DIU Ak (%7 T8+ ) : 100%
SELECT * FROM QStest
= b
| [Stent) (PE QSrest  2SuDomaRATEDC.
s JAkF: 100 %

3 FEHE(CEWLWIIU(E. [INSERT INTO CQtest VALUES(@i, 1)] (10 B0 —5%
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INSERT LTz&EEDED) THDZLZWRTEET .

RIS SV RET R (o Wl 1175l - Wi...0¥matumoto [144))

T—HR-2 QStestDB M iBF 1 B5R ORM LA 25 ObyT UY-X Tyv1-V- R [ ER0- |
ARy | RTE (o) g e ¢ | IV1075U0EE |_’I % |33 |E"I |LZI |£i N
> 3>
2000000 15
3§E(Zé§f§ﬁﬁl’§h"§b\ﬂluj
1500000 L2 A
i =
T321D
b oo i ® ”
i [ B
4
500000
H
9 t ¥ e T T T T T T
& @ 1 5 4 8 10 3 2 7 11:50 12:00 12:10 12:20 12:30 12:40
41V id >

TS 1 [EEIEhEN 8% JIVMES | 33 TSUEESILEL

OIY 1 BIU O3k (fuFFERD : 100w
INSERT INTO QStest VALUES (@i, 1)

= e = =
Clustered Index Insert
ZHSEST [QStest].[BK_ QStest_ 357D0D3EET4LC.. Compute Scalar Compute Scalar c
JAR: 0% TAle 100 % JAR: 0% JAk: 0%

ZDLDIC, TV RAhTFHEZEDNEIT DL RITRBIORWITUZEE(CHEITESD
KS(TIRBDT, REFEFITY, 2B, COTSTICURMENDD(E. BEETIE B 1K
Bl (CRITSNEEDICR O TVE T (RRSNBIBWEEE I D7ECDODNTEFBERLET ),

RIS, [#85H] T [F13] &8 RUZET,

T—49R-2A QStestDB (0 @3 1 B/ OO L4 25 Oy T Y- IVv1-vV- B sEr- |mEi==a
1 . :
AT | SR () A&t F | | smi0750EE | ] |33 |53 |ET |:I .
] ig— >
700000~ =+
600000- EBE 151
EeEs
L ol 10
i 400000- :
i . 751D
g | 300000 m <
m - W1
i 200000-
100000 @ o
o ——
T T 11:5{] 12:00 12:10 12:20 12:30 12:4{]
51 id v
F5 1 EEsIEnEL |35 v | 5 7svzssin |
BTU 1: DIV O33R (MeFFEF) : 1o00%
INSERT INTO QStest VALUES (@i, 1)
4
= 3 3
Clustered Index Insert
[QStest] . [PX_ QStest_ 357DOD3EET40C.. Compute Scalar Compute Scalar &
Tik- 100 4 JAk: 0% JAkR: 0%

CNT. GEtOERTRREITIER< . FHIORTIRME (FIX(EOTUN 3 EERTENHBE.
Z0 3 EOERTEBZEST UTEBICRDDTIFRL . 3 BDHIDETHE) TOIUZIA
BXDTENTEDLDC/RDFERT, o [#5t] T& [&F] & (T3] oE@FEH(C. [&X]
© [RE]. [FRERE] ZBIRIDEBETEFET,

RIC, [ARYY O] T [RTEM] ERUET.
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T—9r-2 QStestDB () iBF 1 BE OEOELL 25 OkyT VY- Ivv1-3-

AbUwd | ZiTEI

B ast- [mE=Sarti

=1E)

(i ]
a4

- | &=t st . TTU10TSI0RE |_’| |33 |SS

>
10@— EITEIH 100010
DOEWIECOZTUN
KREND
8000¢- 100005
= 60000 —
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il 3 100000 i'
in| 4000t 4 |
e B S e B e e i L B S 99000+
SO WU RS VOV PO 11:50 12:0012:1012:20 1220 12:40
71V id
T3V 1 EEslEnEL] e L s il

. —BRITESNZNITUE
OTU 1: DIV AR (MeFFEED - 100%/\ INSERT 25— hX> RTHBZ ENSHS
INSERT INTO QStest VALUES (@i, 1)

= e | 3

Clustered Index Insert I te Scal c te Seal
[QStest] . [PE_ QStest_ 357D0D3ES740C.. crpute Scalar orpute Scalar
k- 100 % JAk:- 0 % JAk- 0%

INT. ETEHROZVRICOTUZMNRERDZENTEERT, ETEHNZLDE, (10
AERTUIEDT) INSERT X7 — M NMIRBTEMDIMNBDERBNET., CDLDICT, R
TR TR ETAEMTUAREZ DI ENTEZDE, JITY X RFPDOAUY RTT, &
CTIE, [T & [RTEE] oEFMNC. [CPU KR (ps)] [MRIEBHRAED]. [REE
FAH]. [AEVUHEE (KB)]. [MERHMD] BFEIRITDCEETETIDT. CPU DFIA
DRI T U, 1/0 (FRHED /EFIAH) BOZWNWITU, XAEJHEEDZ\VIT
UTHAREZDCENTEDRLDICRDODTVET,

4. W& [(APYY O] T [RTEE (ps)] Z#ERU T, RITHBTEARBX S LICRLT
HETFET,
728, CTP3.2 Tl [ARUYD] T [T (ps)] ZERUTH. RTEHTLUZED
BRNCENHB D, ZDHBER. LWotAT+ > ROZEUT, BE [TV ARP] IJA)L
SH—D [VY—-REHEBITDIITIVDLA] 20w IULTHTIESW,

v RERSNB3HBOZEE
1. BRUIELDIC. T TICERRSNDOIVUEG. BEETE BE 1B (CEITSNEBDT

I, CNEEEITBICIE RDOEDSCY—ILN—D [1BRR] (—FBERICHZT7a>) =0V
w2IULFEY,
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Ry UY—2 3531-¥— [QStestDB] X

estDB 1) 1B 1 &7 NSRSV [s=f e
ARYYT | Z7TEE () A g yyz vo-v-nmEmE | 2= b 133 |3 A (2 .
1 ) CPU B (ps) O Fy
2000000 ® =588 () O Ex _?}’
| 1500000 O EFEH O 8§ ;
Zf:."? O #EEHTY O EERE 731D
= - -
e | 1000000 O wEsm:a ® &zt m]
:jTr? O ATUESE ks |BEsHE 145
500000+ e -
O wEmsRy | o2 104
IIIIZI B% 30 48
T ||z =m 10 150
B 12 B i AR
2 #% 158 i
T3 145 EslEh L - Bz2Em@ > T5vERsILEL |
DIV 1: DIV Ak JWFIEA| ETEE
SELECT * FROM QStest WHERE | O FAT ’ =2EE
FIRLT WS- T w03 (28 79, = g BE1RAE lizzing Index, =ysn..
® £ |25 22:hEE
BEg A
B N
o ara [gStest] . [BK_q )
bdpe T ®@o-aL O ol pRASL
| o | [ wwen | | =m |

CCT [HE] = [BXE 18] > BE15AM] RECEEIDET. BECRDIE
NTEBLSICDFET (ENEIFBECERNSZIMNE. T A RFDERAYAXICELDT
ZNDDTLKBDT., COFRESEICDNWTIFEIRUET ). £/o. ZD 18R] 57700 Tld
gikad [ABMUwWI] 1o [#5t] (B#) 2ZFEULED. A (BIETE 254) 2R T
DONZERETESIEDULET,

v ERORFTIS>ODMHE ~ col3=@pl ODUVI U~

1. RE. —BFERTBREORVNWITIVUTHSD. BIOFIETREITLUZ [WHERE col3 = @pl] ZiE
RUFET,

[SERDES S VEEr SR (ol T NS 7T 17 |7 5ql - WI...0¥matu

KETSONEN -
FREINTWVD
T EEHRTES |

11

41

- ~ 8 7
. 340000+ Vi TNTND
200000 Y Hip o ETTSE
FIRITR 320000 MW’J‘G:&%
—@anEaRmEy | (F2 S 0
m P BwoTursUYs 3000001 -
% JZ21D
=
jip| 1000001 2| p0000. W
e H ms
4
2600007
£ 240000+ °
- 11:5012:00 12:10 12:2012:30 12:40
J1Uid = ~
—BAHRGTHBMNAENITUE —
5 8 ESIEh RN col3= DIRZ DiEw | 4o T3VE B |
BIY 1: DIY AR (fipFFERD) : 100%
SELECT * FROM QStest WHERE col3 = @pl
TRELTWMEA Ty (98 79.6072): CREATE NONCLUSTERED INDEX [<Name of Missing Index, ..
&

Clustered Index Scan (Clustered)
[QStest] . [PK_ QStest_ 357DOD3EAT4LC..

JAR: 100 %
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BRIDTST(CE. RITTS>EOFERTRMMNRRISNEIN. Z2IC 2 DORTT
SUNFRRSNTVNBCLEMRTEFRY . COERIDTI ST, FIRTREN Y 8
DTWVT., FEETEF™MAENEDN Index Seek DETTIS> . RLESH Clustered
Index Scan (£2XFv>) OEITIS>THRIZENDIMNDET,

ANyl | =R () esan - [ smeorsvems |3 [ |2 |0 .
> >
340000H
2000000 Q@
3200004
L 1500000+
g 3000007 751D
=
m 1000000+ ) ms
500000 260000+
[&] 0000 SEYEITRIRNY
I e e e e aa 2 o w|NAERIUYY
OO 1:5012:0012:10 12:20 12:20 12:40
J1id o /

[ \
&8 S ISR L

757 6 EERIEh AL 4 |33 F5vomsl

PIU 1: DTV JAk (JivFFER) : 100%
SELECT * FROM QStest WHERE col3 = Gpl

= te] 2
Nested Loops Index Seek (NonClustered) _E!lde{?eek
(Inner Join) [QStest]. [idx_coll] DRITTS>THD
— JAR- 0% JAR: 807% ZERDHB

=i

i

F—FlE (Clusterasd)
[QStest] . [FE__QStest_ 357D0D3EET4D0C..
JAR: 50 %

RIS Y=IL=D BRUEOIIVDT S >%&, BlaDI+1 > ROTHEBEULET] 20Uy
DUET,

PRV S VREr R (sl e M 7 T 1 7.5q) - WIN... 10¥matu_ta -

F-JR-2 QStestDB () 85 1 B5RE ORIO L6z 25 Dby T UY-2 Tyv1-v- | B ®EL- El'l!a L |

>

[ =
aw J3Y

| 15 F5vmiss

T3 6 [EEElEnE

ST 1: OTU 22k (T FERED : 1003
SELECT * FROM QStest WHERE col3 = @pl

= fg] %

Nested Loops Index Seek (NonClustered)
(Inner Join) [QStest] . [1dx_col3]
JAb: 0% JAR: 507%
i

]
tii
F—#H8 (Clustered)
[QStest] . [FE__QStest_ 35TDOD3EST4LC.-
JAR: 50 %

TS e EESIENEN 25 FumeEsl | 3D 75y

ST 1 BTIU Ak (T FER) : 100
SELECT * FROM QStest WHERE col3 = Epl
TRLT LS Th3 (3% 79.6072) : CREATE NONCLUSTERED INDEX [<Name of Missing Index,

= ot

Clustered Index Scan (Clustered)

o e [QStest]. [PK_ QStest_ 357DODIEET4LC..
A TAk: 100 %

INT. 2DORTIS>Z L FTHETEDLSCRDFT (HERUPILIEDFETY),
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v RTTS5> 0

DTUICHUT, BROETTISONFRRINDGEEIE. EESNDEITT SO THITEITIND
KOC BETTSoZBHTRIENTEE T UEID/\—=3>0D SQL Server Tl ET75
S OEHICIE. TIHA REWDHBEEZFIRALUTWELEN, FIATICENAWNS EEERE
CARHBDFELUZ. UL L. YU X RFPTHNE. OISO UY O BRREITTINEERIRTD
CENTEFET, INBHULTHEL LD,

1. F9'(& col3=@pl DU UM Clustered Index Scan (£XF+v>) TEITEINDLD
(. TS5zl U THELUL D, RDESIC Clustered Index Scan DOETTIS (T L
T. [TF5>mHl] z0VUvoULET,

JTY 6 MF5 [OStestDB] EHELET X PP D R e (W= )] _ATURART.=gl - WL..0¥matumoto (144))

T3 6 GeslEhil] 8o Javmaasl | 15 TovEEsiLEL |

BTV 1: DIY Ik (FIEF): 100s
SELECT * FROM QStest WHERE col3 = @pl

= fcl %

SELECT Nested Loops Index Seek (NonClustered)
Tik:os (Inner Join) [QStest] . [idx_cold]
— JAR- 0% JAk: 508
1l
F—&lg (Clusterad)
[QStest] . [PE__QStest__ 357D0D3EST74DC..
JAk: 50 %

T3U 8 EEslanil q 5o TumeEsl |la-; TUEmSILEL |

BTY 1: DIV JAF (ffvF#EF): 1o0%

SELECT * FROM QStest WHERE col3 = @pl o
FELTLEA T oI0 (35% 79.6072) : CREATE NONCLUS| = Index, ..
= 5] e
JIY 6 ISHUTTSY 8 BERILET AT

Clustered Index Scen (Clustered)
[QStest].[PK_ QStest_ 357DOD3EET4DC.

JAR: 100 % 2

[ Ee ] ww

(fgsR] Y rrOonEreEnes. [BW 20Uy 2o UET, INT. [WHERE col3 =
@pl] UITUM, %7 Clustered Index Scan TERITSNDLDICIRADET,

2. INEZERIDIEHIC, JTVZERITUTCHEFT . COEE, [@pll C5XBECE 2] =
BELET,

EXEC sp_executesql N SELECT * FROM QStest WHERE col3 = @p1’, N @pl int’, @pl = 2

EXYEC sp_executesgl M'SELECT *x FROM OStest WHERE col3 = @17, N'@pl int’, @1 = 2
00% =
O e Oy sw-3 35 BT
DTY 12 DIV T3k (e FFERD : 1oos

SELECT * FROM QStest WHERE col3 = @pl
TRRLTUSI2ToHA (¥ 79.6072): CREATE NONCLUSTERED INDEX [<Name of Missing Index,

(]
Clustered Index Scan [Clustered)

[QStest] . [PK__QStest__ 357D0D3ETO1EF..
JAR: 100 %
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Clustered Index Scan (£2XFv>) TEITSNBDEDICEND D TVWBRCEZHERETEFE
a_o

R(IC, T@pll (C5RBMEZ [1] (CEEULTEITUFT.

EXEC sp_executesql N’ SELECT * FROM QStest WHERE col3 = @pl1’, N @pl1 int’, @pl =1

EXEC =p_ewecutesal N'SELECT * FROM O5test WHERE col3 = Bp17, N'@p1 int’, @1 = 1
0% -

O #e oty & =I5

ATV 1 DTYU 32k (JiwFFEF) ¢ 100%

SELECT * FROM QStest WHERE col3 = @pl

TRLTOES T3 (8% 79.6072): CREATE NONCLUSTERED INDEX [<Name of Missing Index,

tﬂ}l

Clustered Index Scan (Clustered)
[Q5test] . [FK_ QStest_ 357D0D3ETOLEF...
JAR: 100 %

CN®H. Clustered Index Scan TEITESNTWLWBRCEXZERTEEXI ., CDOEDIC. T
U ARNTFOT St E AT E, BEUEERITT SO THRIERITIDLSICHEEIT
TBLDICRDET,

RIS, HFEDEITTS 2% 2 DRFLUTWVWDI4 > RIICED T, SE(L Index Seek dD
DEITTISUICHUT, [TFTo0MEl] =0 J)wvIUET,

JTU 6 DF5 [QStestDB] ERELET x NEERPES Sapi s (ol ==l:| _-::-""']'." F7.5gl - WLL..0¥matumoto (144))

T3 6 EEslanEn

DIV 1: DIV 2k (fieFFER) @ 1003

SELECT * FROM QStest WHERE col3 = @pl

@ jf;

Nested Loops Index Seek (NonClustered)

(Inner Join) [QStest] . [idx_coll] Ea
JAR:z 0% JAR: 507%
--ﬂ DIV 6IzHLTIZY 6 EigslLET A7

F—#ld (Clustered)
[QStest] . [PK_ QStest_ 357DODIESTALC.. 2
JAk: 50 %

b

T35 8 [EEs] |I"-J P lEL- |£‘;} FovEmsLEL _
BTU 1: DTU 33k (SAeFFEFD : 1o0%

SELECT * FROM QStest WHERE col3 = @pl

TELTMEAT0R (5% 79.6072): CREATE NONCLUSTERED INDEX [<Name of Missing Index, .

i
Clustered Index Scan (Clustered)

[QStest] . [PE__ QStest_ 357D0D3EET74DC..
JAR: 100 %

[H#E8] S rOonErenizs. [RW 20Uy o0FT,

CNT. [WHERE col3 = @pl] ®OUITUM, 79 Index Seek TEHRITEINDLDICIAD
F9, INBHALTHEETFELL D,
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100 % -

w8 [ w3 & =5

E¥EC =p executesgl M'SELECT # FROM 0Stest WHERE col3 = @pl', N'@pl irt’, @p1 =1

ST 1: OTIU J2AF (MieFFExD) - 1002

SELECT * FROM QS5test WHERE col3 =

Bpl

ic]

Nasted Loops

(Inner Join)
JARz 0 %

%

Index Seek (HonClusterad)
[Q5test] . [idx col3]
JAb: 507%

=

'

[{Clusterad)

-t
JAk: o0 %

[@Stest] . [PK_ QStest_ 357D0D3ETOLEF..

100 % -

O ®Re [ b3 & =75

EXEC sp_executesal N'SELECT * FROM 03test WHERE col3 = @pl’

, Wipl int’, @1 =2

1Y 1 OTY AR (MeFFEF) - 100%

SELECT * FROM QStest WHERE col3 = Epl

ic]

Nested Loops

(Inner Join)
JAR: 0 %

>

Index Sesk (NonClustered)
[QStest] . [idx eclld]
A4 50

L
R
-l (Clustered)
[QStest] . [PE__QS5test_ 357D0D3ETOLEF.

dAk: 50 %

ZDXSIE, ITU X b7#gEZEFIAINE. JTUCHUTET IS >ZIBEIDIELEN

R (CTEDLDICRDDTAEEHTY,

v =2HOVY-RHEE
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2 f UY-A%HhDiEEE [QStestDB] X

BE- 3B e 7S estDB () &
B [ WINTO (SOL Server 12.0.600 - WIN1O¥matu_tak) A
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RIC, [TV ABRTP] TAIWG—D [REDVY—-RHEE] 20 v I L THET.

& BaroERIcER | ) EEE | ) 957 d
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T, [R{TERE] Y [CPU B ). [SETEER]. [FRIBSRAHERD | (CEAL T, BRI &(CHE
BCEDLICDFT (EOHDEDEREFEIC, RITHRMNRVWITUNRITSNIZDOM
ETEHNHR LN D 2DV DRDN. LWV EIBRZHEEE TETDRDCREDET),

DS T ABERRIINBVNEEE. V—ILI—D [BR] RY>%=20Uwv2oLT. [HiIE] =
(B 1 ] (CEEIIRELTHTLESTL (VEEEMEE. BE 1 »ABICEESNT
WBDT., AERRSNTULRWVWKSICRZBIEDH).
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{ETOEEE EE
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ET
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@ Hi |25
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T ZRT7E. BEETIE 100MB OB A X(CRDBETEETETDILDICRO> TLET NI,
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| F-5/-2070/{F1 - QStestDB - [m] %
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Eaw il
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RIFE-F (BF) Zal. 252

b1y AFPERNAST-F

FRTOITYEEN DO, [3AT] B8RS,
AR B ATV EE ARSI, (S8h] BERLET,
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FAEDTADDERARL

RE. En<suno
YA X=FELTND
DHEFERTED

b

100MB @55
WIM10¥
rawmeto ENCBOEELTL
2] BRI TOFET BNEMRTES
TR M OStestDE 93 MB W FURSETAERATY AR 1000 MB
T W ERENTOBTY 2FT 00 MB W EBETORITY AT 00 M
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T, SNUEOTYDRITEREZECFRUISVWKDCIRDET (A XILARDER LR D IzEDZIE
HCTEDLDIC, AMOEARE—RELT BEDT—HITHIRDIBSND KD (CRDTVET),
SN EOTUZERUIZVWSAICIE [BAYAX] ZEEITDLSCLET. HDWLE IV
DRFNTT (MEETOREERD TVWBSITVUZRFE TS LIRE) LEBSIEE [9IV F
—SDHIR] 20Uy OULT. WT—4 (DTVUDERITERE) ZHIBFRIDZELETEET.

Zofi, JTY XA RFZICDWTE. A>SA0> TvIDOUTONEYIRSES T,

Database Properties (Query Store Page)
http://msdn.microsoft.com/en-us/library/dn817825.aspx

I Database Properties (Query Store
(ChangeTracking Page) Pa g e)

* Database Properties (Transaction
Log Shipping Page) SQL Server 2016
Database Properties (Mirroring

Page) Access this page from the principal database, and use it to configure and to madify the properties

of the database query store. These options can also be configure by using the ALTER DATABASE
SET options. For information about the query store, see Monitoring Performance By Using the

Database Properties (Query Store Query Store.

Page)

Applies to: SQL Server (SQL Server 2016 Community Technology Preview 2 (CTP2) through
current version), SQL Database V12.

Options A

Enable
Enables and disables the query store.

Operation Mode
Valid values are READ_ONLY and READ_WRITE. In READ_WRITE made, the query store
collects and persists query plan and runtime execution statistics information. In
READ_ONLY mode, information can be read from the query store, but new information is
not added. If the maximum allocated space of the query store has been exhausted, the
query store will change its operation mode to READ_ONLY.
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5.4 Transact-SQL (T-SQL) D31t

SQL Server 2016 TI&. Transact-SQL &3#{tENTWLET,
® R #R’& (4 ETHMA)
® JSON s (4 ECTHihA)
® DROP .. IF EXISTS (AJ>x1 0 MEFEEL TLDIBE(C DROP Z#XE(T)
® DBCC CHECKDB,CHECKTABLE,CHECKFILEGROUP T MAXDOP A>3 >%#|
FARIHE(C

PIEFD, R HE R RTUT NERTTEBESICHOA) & ISON il ASLAA
> hTY.

£S5 1 DRZEEF|(C/2> =D TDROP .. IF EXISTS] T9, ZNFTD SQL Server Tl 7
T2x 0 hZHIBRITBHBECIE. ROLD(CATZ IO MDFEFIVIZITOLENDDELUE.

— BUA Ty bOEFEHET S HIBR (SOL Server 2014 LIRTDIHE)
IF EXISTS (SELECT * FROM sys.objects WHERE object id = OBJECT _ID(N obj1"))
DROP TABLE obj1

SQL Server 2016 M5(d. [DROP .. IF EXISTS] Mgz LT, Loz, RDOLD
[CEERTEDKDICRADFET,

- BUA Ty IOFEETHHHIER (SAL Server 2016 DI5FE)
DROP TABLE IF EXISTS obj1

- EYA U 0 FOEET 2705HEE (SOL Server 2018 MEE)
OROF TABLE IF EXISTS obil

100 % -

3 Awt—d
aw v FERERICRETLE L,

F—JILICHH U TEITURELES(E. TDROP TABLE IF EXISTS F—2)L&] L8k 3T & T,
2T —TILHFE T DBAICIFHIFR. ZSTRVLWEAICIHIEULRWL (TS—6FRELRWN) &
WDEWLWAHWTEFET,

ZDEFMN A7 R JO>—2vDi&(d [DROP PROCEDURE IF EXISTS A R7Z R J'O0>
—v4l. Ea1—0DiHE(E [DROP VIEW IF EXISTS Ea1—%&] WS THRAIZZENT
FFI, Ffo. CTP3.2 TIE DROP..IF TH/R— bhENdD(d. AGGREGATE,. ASSEMBLY,
COLUMN., CONSTRAINT. DATABASE. DEFAULT. FUNCTION. INDEX, ROLE, RULE. SCHEMA.
SECURITY POLICY. SEQUENCE. SYNONYM. TRIGGER. TYPE. USER T49,
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5.5 AlwaysOn "D IIL—T Dk

SQL Server 2016 Tl&. AlwaysOn aJAM4)L— (Availability Group) BAIB(CHE{EENEL
7z. AlwaysOn TR IL—T TlE. E(TROFEEENIRBEESNTLET,
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e Sy ROE> LITUAB

e TDE (Z@#RRT—~ES{E) OYR— b
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o TD—UJ)L—-THRIETHARE (Windows Server 2016 ZHAY 315S)

® Standard I« > 3> CHFIAERIAEE

v HEBII—IA-—)\—ZEHRTEIEHEL 2H5 3 (BN

SQL Server 2016 h'5(E. AIAMIIIL—TTEEB I T —ILA—/\—ZBRTEI3E8HH 2H,5
3 (CExxULE.

D HLWaBEL-F - m] x
L2UhetsE

B @ ~T

ETOEE BhoH LFUNERAN B SQL Server D1 VATV AREELET.
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LTURDEE SR ELTUNM:

¥ SRESEOER e #ED EEpRay e IN NoE R .1 R —
_’ =7 #-1(= AYRFYA = ZERY) 2 B D el

#aL SERVER1 F347U 2

BE SERVER2 Scrvzl] 2L

zZ= SERVER3 vy A

£ >
LFUNOEINA).. || Azure LTUADEME... || LIVAORIERR)

SERVER3 ICL > ThAF&h TLS L7 Uho@EE ~
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v DOJ&@xEmxMoR L (RIVF ALY RTOLE)

SQL Server 2016 H'5(&. AIAKIIL—-TTcoOdEEDEEPEEL TWES. O U5 —
(OJ8XEF DO ZHAHMD AL W R) 2, REDO XL v R (LTUBfAIcOJZRRI DAL
v R) MNILF ALw RMISICIR> e ETINERRLTVET,

ERR(C, BHIRIR T, OJIRXOURZIREIL CHIEETD ROXSRERZHRIDZENT

SFUL
SQL Server 2014 vs. SQL Server 2016 CTP3
600,000,000 SQL Server 2016 TOOJEE 100.0
(& 450MB/sec i< HHTLD
90.0
o 500,000,000 50.0
ifl ) m FAMRE
G . 70.0 1,000 40DF —HFR—ZD
g 400,000,000 2| Index BAEEESDRITISM.
= 00 = | TF 1462 BEE
< 300,000,000 s00 B Stz AT ICHRE
= v
Z o 8 m 72 NRIR
?3 200,000,000 - & 7547IJ4EU
7 SQL Server 2014 TOOJ#m% 300 CPU : Core i7-3770K 4377
o (& 300MB/sec 55 AEU : 32GB
< 100,000,000 20.0 Z kL—2 : Crucial M550 1TB
o 100 v hDJ—% : 10GbE
LU A4
0 00 CPU : Core i7-2600K 4177
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 XEY : 32GB
2014 Send Bytes 2016 Send Bytes 2014 CPU 2016 CPU ;\ h t;‘\)/}cr;‘gng‘SSO 178
Y ND—2

* ROFY—ODEROARS, EAFEZNETRLSNTOETH, TOBREDNDPT <ERT B0,

BAYA OOV MREHDOEEDE L, MEEBRLUTHDET.

F72. BEEE CTP 3.1 TIT o 2 BMTHBI=th, RTM JRTIZE S ICHANEES BEIMEN B D ET.

SQL Server 2016 Tl OJ#EXAE— R (Bytes send to Transport/sec) ©* 450MB/sec it
<HTWBDICH LT, SQL Server 2014 T(E 300MB/sec =B LU TR EWDIRRETL
7z (CPU FIAZR(CEALTIE. SQL Server 2014 7' 50%81&=#HFE L T, CPU MEexiEH LYIN
TULRUVMRBETHBD(CX LT, SQL Server 2016 Tl 70%i1E< Z#EFR LT, CPU &#FERALT
WDIRER), DTS T(E. 1,000 HHFDFT—HINR—RDA > 7 v X = BiEE (REBUILD) LT
NWBEZDIRR UNTA—T>R AT —) ([TIRADFEITH, RITEBIERDLDICRDELE (3
EETUEEEORTIFR—IZSHAILEULUR).

IN—o3> - EH - 1st 7| 2nd | 3rd -
SQL Server 2014 16.7 17 16 17
SQL Server 2016 11.0 11 11 11,
= 5.7
£%  34.0%

SQL Server 2016 TlE 5 11 BT TUEDICH LT, SQL Server 2014 Tld 16.7 BEH
MO TWT, 34%DHEEM L Z#ERI DN TEFHUR.

+ D=0 0)—BIETHATHE (Windows Server 2016 ZFAY 3158)

SQL Server 2016 Hh'5(E. OS (C Windows Server 2016 ZFHL TWLWBBE(IC(E. D—094
W= BRIBTEARANGIIL -T2 IEATETDILDCRDFEUE (Active Directory HMwZAT(F7a<
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5.6 BI BiEDMEIL

SQL Server 2016 TI&. Bl B EDMEELGEIESNTULET,

® Reporting Services (SSRS) Mi#{t, (Datazen 72 ¢&)
® Integration Services (SSIS) Mi#1t

® Analysis Services (SSAS) Ds&1t

® MDS (WNXHF— F—4 B—EX) D1k

+ Reporting Services Mi#{t (Datazen #HERE)

SQL Server 2016 @ Reporting Services (&, AUSNDDRERZEENINDOD TLT, E(TRD
FHRENMR N TLET,

o J\SA—H— RYITRXDHRIIAX

& HLWISTDUR—bK (B2/N-X b, YU—Iwv)

e HlLLLAKR—K EILY—

® PowerPoint L.>%U>% (PowerPoint J7 - )LADIIZAR— )

e ERIIO> bO—ILDOZEE (ActiveX O> bO—ILHARE(D)

® Datazen #i& (E/\AIL LR—RtiG. FILLLIIR— b IR—Zv—73 )

ISGA=E— IRYDZADARIIAX(F. FLEORIERA> hTI . SQL Server 2016 H5(F,
RDESCINGA—F—ZBRHICERETETDLDCIRDFELR,

Untitled - Microsoft 5QL Server Report Builder
Insert

"EEE EEEETRIEENE NE

Report Table Matrix List Chart Gauge Map Data Sparkline Indicator Text Image Line Rectangle Subreport Header Footer

Ferts Bar Be NSA—H— Ry HR%
HAIRAZXTED LS

Parts Data Regions Data Visualizations Header & Footer

Built-in Field: ~ Rl
[2 uilt-in Fields % Delete
-] . Parameters ESa-k
% p1 T Parameter Properties
2 fEAsE Bk
% ::3 = Insert Column to the Left
% pd < ﬁ Insert Celumn to the Right
[ Images ' ' | . . ' ' ' ' .

Insert Row Above

EBRIERR(C
I\SA—5—ZBLEFIEE

Click to add title

= [ Data Sources —
L4 DataSourcel
= (& Datasets
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= EEI-F -
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= ZFiidi .
= EEEE o
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== Z131
= BRE
= EaE
= mRh
== HEE il
=] EREM
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FEREMLIED
FEEMLED
LA haZEEEEE
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Delete Row

% Add Parameter...
W EEST A EETite

80
60
40
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+ Integration Services (SSIS) Di#{t

Integration Services (&, E(TROFHEENIREEINTLET,

Execute SQL # XU T R RYUT hDOHYR— bk

Azure Feature Pack MDigfft (Azure BLOB,Azure HDInsight Zig{/ERIEE/RS X L7)
Hadoop (HDFS) H7R—

A >R— b/ TORR—b J4H—RT Azure BLOB OH/R—

>—% JO—TOIS—BDOHADH R~k

I O—-D7> T L — MERK

AlwaysOn "B IIL—-T o SSIS K504 DB dHR—k
AutoAdjustBufferSize 70/« T. \vIJ7 B4 XDBEEETE

T At (OData v4/Excel 2013 77—V —XADHY7R— 2, LY Custom Logging
Level, /\wo—DIEREIE 1RE)

ZOABD Integration Services DFHLEE(CDNTI(E A> S>> TYIDUTD REY IWSE
[CIRDFET,

What's New in Integration Services
http://msdn.microsoft.com/en-us/library/bb522534.aspx

+ Analysis Services (SSAS) Ds&{t

Analysis Services (&, F(RDFHEEEMNMEIEENTWVET,

DirectQuery D#iUUV\ER/ AiE/XMEEER L
DBCC OX> ROYR— bk
Tabular Model Scripting Language (TMSL) Digft

AMO (Analysis Services Management Objects) MZE

ZOAhdD Analysis Services DFHEBECDNTI(E. A>S1> TvIDUTFD REY INSE(C
RDFET,

What's New in Analysis Services
http://msdn.microsoft.com/en-us/library/bb522628.aspx
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+ MDS (RRH— F—4 Y—EX) Dift

MDS (RRF— T—4F Y—EX) [d. ECROHEREMEHSNTNET,
o HHEDME L
o TFI1UTrDifl
o BIEDHERIE (hS2HYI23>DAZFTFUR ZHEUL—23>2 v, Excel
PRAZTOESRR JL—)VEERRE, SHOMEERE)
MDS (Cld. ZEOMEERIEN' DD DT, FHMICONTIE A>S1> TvIDUTDREY %
FUOEELCLTHTIES L,

What's New in Master Data Services (MDS)
http://msdn.microsoft.com/en-us/library/ff929136.aspx
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42 Microsoft SQL Server Management Studio (EEE)
Il %[EJ £V F/IO0) Y-IM HYEIW)  ALTH)
N H @ Lwuwrnm DRmEH| 4 bnlo-o a5

ATSIIh THRTO-5- 15 IrALERC x
i i m s
W_ 2 2 r g ; &« v o s PC s O-fULT4AT(C) » SampleScript v | D el
ERT.Y WiN10 (SOL Server 13.0.000 - |
Ca 7-5R-2 ZE~  FLLTAS- ST 2oUT e |@
[ E%‘-JU?‘f_ o " BRUIBARERALT |
3 /(- A 75Tk = Regy Northwindl.sql &R £
L Lb7ur-ay b z-vv7 2 NorthwindJ.sgl 2016/01/1022:56  Micros
(3 AlwaysOn BT i 07 54T ()
=
[ Integration Services 7190 Perflogs
[ SOL Server T-TV (Age| Pragram Files
Program Files (x88)
ProgramData
SampleScript
temp
testDB
Windows
1-7- v < >
F74)L&(N): | Northwindl.sgl v
Foovl

CNCED, [T7ANERL] Y14 T7O00WKRRESNDIDT, B> TFIL ROUT S=FEEL
EJAIAS —%ZEB LT, Northwindl.sqll J71JL&&RIRL. [BLK] RY>EDIUWD
big_o

RDED(CT —IN—=RZVER T DIEHDRAIVT MIFRRESNDD T, W —IL/\—D [E4T]
IOy ILT, ROVUT b EERITUET.

5 Northwindl.sql - WIN10.master (WIN10¥matumoto (102)) - Microsoft SQL Server Management Studic (EEE) - a x
JP'ﬂHF) ®/EEH =RV JIUQ FOITINP) FITD) YD EIW) ALTH)

N DR & DB e -8-5(8] ® -[[=:

Ll e C R - T e TEe L Y=t

Rl Northwindl.sql -... 10¥matumato (102)) %

ATTII T9AT0-5-

R Al Northwind) 2—5~—2afeman 7} > ~

& [ WIN10 (SOL Server 13.0.900 - WINT0¥matul orthwind) 7 =5 % — ADIENA T —HINR—RZAEE,
= Ca zj,u\-:x X,S/QL Server 2016 BEE 3_57;&)0_317'th
e CREATE DATABASE Northwind NEREND

0 ¥-i- Ak

Lo LFwr-vay &

£ AlwaysOn BRI LSE Northwind)

EE

& [ Integration Services 1707 seeeees Object: Table [dool. EESAE]  Scriet Date: 2011711714 7:46:14 seeeer,

[ 5QL Server I3/t (Agent XPs /53 SET AMST NULLS ON
GO
SET GQUOTED_IDENTIFIER ON

GO
CREATE TABLE [dbo]. LEZE=]C
[EEa— ] Lint] NOT WULL,|
[Jf%éz?i] [hvarchar’](40) HOT WULL,
SiEE =] [nvarchar](2

4) NULL,
(CONSTRAINT [PK_Ei# =41 ] PRIMARY KEY CLUSTERED

LEEa— F] ASC
%WITH (STATISTICS_NORECOMPUTE = OFF, IGNORE_DUP_KEY = OFF)

GO
seeeees Ohiect: Table [dool.[HEASE]  Scriet Date: 2011711714 7:46:74 wexees/
SET ANSI_NULLS ON

GO
EET GUOTED_IDENTIFIER ON

CREATE TABLE [dbol. [HEASE](
[itArdea— 1 Dint 1 NOT MULL,
[Z1#+] Lrvarchar](80) NULL,
[itA=] [nvarchar](40) MNOT NULL,
[f85E45] [rvarchar](30) NULL,
[86%] [rvarchar](30) MULL,
[ﬁlﬂ%ﬁé] [nvarchar](10) NULL,
[FFEDZr] [nvarchar](30) UL,
[ﬁﬁéf%] Crwvarchar](15) HULL
[EPR1] [rvarchar](60) MULL,

HEHWRICEITNTETUT, ROLS(CEETIC [PITVUNERICRTEINELE] EFRrn
<79Z<‘:7&EEE?SL/$§'O
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[a 2B

3 Integration Services 1507 sxxxxxk Obiect: Table [dool.EESt]  Scriet Date: 2011/11/14 7:46:14 werrr/

£ SOL Server - ULV (Agent XPs #i55%] SET AMST_NULLS (W
GO
SET CUOTED_IDENTIFIER ON
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= dbo.ZEEREA E43-F ==
3 dbo g . =
0 dbemEES ==k ey Py
[ dbodBEME Eif P
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