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1.1EVA

AREMECC-BYSMEVAILITEFFASNTVES . SAEVADRBEMNIZNAE 2hb TIHEAES, XENHNE, REBICAHTHRI. CRE, BEF(O
EFLTIF. PGECONsDHA b ERBUTHEHFEWVELEFTLOBREINVELET

Eclipseld. Eclipse Foundation IncOXKE. BLUZDMDEICHTEEIZE LI EHREIZETT .

IBMBLUDB2(E, tHRDEDETEEXSNEInternational Business Machines Corporation DEIZETY,

Intel. 1T ELUXeon [d KEHLVEDMDEICHTS Intel Corporation DEIETT,

Javald, Oracle Corporation RUZDF =, BERHORERVZOMOEICHFZEFEITECT, XHDHA ., BRABFRIZSHOBRIEE
BREECHIEHEENBNET,

Linux [E. Linus Torvalds KD BHABLVEDMDEICH T2 E FREIEEZ(EFEIZETT,

Red Hat&dLU'Shadowman logold. KREH LUV ZDMDEICHTERed Hat, Inc. OBIEFZFEHZEIETT,

Microsoft, Windows Server., SQL Server, K& Microsoft Corporation DXE R UZDMDEICHTEZ X EFE(IHETT,

MySQLI&. Oracle Corporation RUZDF=tt. HESHDOKXKERUVZDMOEICHTREHZEIZETT, XPDH A, BB FERHLOEZEELE
EHREIECTHIEZENHNET,

Oracleld. Oracle Corporation RUFDFE&t. HESHOKRERUVZOMDECHIIIEFEIZETT, XF0HL. BaFERHOmIZEEEE
EHEEECHIEZENHNET,

PostgreSQLId. PostgreSQL Community Association of Canada®AFTAICHIFTEEFEIER LUV ZDMOECHITEEIETT,

Windows |3 E Microsoft Corporation DREHLIVFOMDEICHITEEFZEIZETT,

TPC, TPC Benchmark, TPC-B, TPC-C, TPC-E, tpmC, TPC-H, TPC-DS, QphHI&KETransaction Processing Performance CouncilOFEETY,
DM, KEHCEHSN TV Z RUERARENTNELD EEFFEREZBLLTERALTVSZENHNET .
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2. [FGHIC

2.1. PostgreSQLIVA—F34 XY =7 LEWG3IZDOWWT

PostgreSQLIVA—T54 XAVY— YT LEEH PGECons)ld. PostgreSQLAKRBLURIEY—ILDIERINECIR . BIELEDFEERLT, IyvavhUThl
HOENIVA—T51 XFBIHADPostgreSQLOE R EHE TIEEB HWELTRILENLEIKRTT,

PGECons BMfiEBxTldPostgreSQLOE RICE THRBEEE T—IEL. 3007 —F VI —TCEKRMGEB ZT TVET,
o WGT(HRIREET—F2IDI—T)
o WG2(BITI—F 00 —7)
o WG3(BRERHI-FVIVI-T)

NB32DT—FUITIN—TD55. WG 1, WG3ICDWVTIF 2015 FEFTEIENEN, MERET—F VI TIN—T | TREHERD-FUITI-TIELVSRFRTEEL
TEELZ. 2016 F S, IERDEB R ELFIBEROLETENLEBEZR L. LREDIIBHMICHHELL,

NI, WG3TldPostgreSQLAOFREHE AR ILE L SESFLEBO R DN DA ERIIEITL. PostgreSQLNAERAIN B EHEE LTI ZEELFE
Lz,

22. REHOBMELEH

2017FEE . Windows ETDPostgreSQLICEALTERRICWindow sIRIFECOIRIEEH LRBEBLCERERMBLELZ, ZOHP T, HFICEDY—-ILICOWTIE
Windows(ZRIELTWEWY—ILAZ WZENBInMIGEDELE,

CNZEF(T. 2018 FE[FWindowsIZHFBPostgreSQLICOWT., HIEREWY—AREER. NPV ANCTA—hALTEIRE - BRIEL. EREFEHFLUE,
AEHTE U TORBEIHBALTNET,

o JY—2RER :WindowsIRIETHEHATER)Y—ABERY—ILDOFES LU EMIRELIC
o \WOTPYS:PostgreSQLAADIMERETHR BRI BT DRE ., BIE

CNIZED  Windows ETDPostgreSQLOERRETDENDS EEL TR IL T TUIVER(CEERNELTWET,
2.3. KEHOER

[FLsHIC
e WidnowsIRIETND)Y—AEIR
o WidnowsIRIEDOSEN)Y—E 1R
o WidnowsIRIECDPostgreSQLDYY—AE1R
e WindowsIRIETMDPostgreSQLMD) W 7yS
o EE

24 FFEE

REMOFEIUATOLBAFERLTVSILEEELTNET,

o DBMSEEIELTT—HR-DIEE, RF. ERAETIDBADHE
e PostgreSQLEFIA Y2 L TOERERI T
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WindowsIz i COYY —AE

ARETE. WindowsIRIET)Y-AERRTIARCOVTRELERERHLET,

1. RENVERHLUVAE

2017 EDPGEConsDREMIWindow sIRIERER I T3, SAELESEY—ILICIEWindowsITRIE UL EZRUVDY— LW EELERATLE,
AREEGERFCHAICTDNY-AERICBNVTWindow sH G LTV ERY—ILDFAE EEDHFELE,

OS[EEPostgreSQLOYY—ABERET B7zh(CPrometheus& VIO SSEEE LFE LT, PrometheuslZIEE A BLWindowsDOSEZEER TEII—II U+
(wmi_exporter)NEELEDHIEBRATY,

AETE, LTORERRZEHLET,
e WindowsIRETD)Y—AERNTEINEY-ILORE

o I—Y1VhMexportenDMoDIFREINET DY —ABREME

m Prometheus

o OSEBMNJY—AEH
m Prometheus + wmi_exporter
m typeperf

o PostgreSQLEMNY—AEE
m Prometheus + postgres_exporter

2. Prometheus®F| AAZE

WindowsMDOSEDYY—AEHRETH0SSIC Prometheus HHNET,

Prometheusld CFCN (Cloud Native Computing Foundation)CGraduated A7—R AICIE>TWNBERYIITI 7T,
Graduated AT—RALIFCNCFORMRIEZ AR ARALLZIIAZTATHIEERTAT—AATY,

Inception, Incubating, Graduated &8t &F T, https://www.cncf.io/projects/

Prometheus$F#IF LT (CHNETS,

e GOEREBCREINTLBNTEDOSTHEK
pull BO7—FTHF v &R * PrometheusNEEBIMIIC B — DV —AEHRERF TS
B —\TexportertENdagentE CEIL T, PrometheusDERTEETIEER A RICLD

exporterldFEDTA—IV IR T http://example.com:[port]/metrics APIZRETNIETBIETED
o exporter[@IIaZTAPEANOKEICHTING

2.1. Prometheus® & A 4%
2.1.1. AF 5%

prometheusldGo EEBTENMNEIRILIITDESH., MM FVEAFULCEEITIE T THEICEIZET,
NHI)IE 2HER—INDIDOWNLOAD | N GitHubR—Y Dl releases | Mo ERIFTEET,

2.1.2. REIERE

REECRUTOREEAELELE,

EHH NV EV
(O Windows Server 2016 DataCenter
CPU Intel Xeon CPU E5-2684 v4 @ 2.30GHz
Memory 16.0GB
Prometheus 2.7.1

213. BAAHZEK

EBRULET7—D17 050 exe 771 VER BN TRE(TTT,
BIHRENTLVdprometheus.yamlDT7M L TERELET .
S EIEFR T Dwmi_exporter&postgres_exporterZELE T AN T, FNtargetDEREHBIZ LU TITTRLET,
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global:
scrape interval: 5s
scrape timeout: 5s

scrape configs:
- job_name: node

static configs:
- targets:
# wmi exporter
- localhost:9182
# postgres exporter
- localhost:9187

LERERENTET Lltbprometheus.exe®BETLET,
Prometheus|CI3fthICEBHEICLZ 75— MO H U I19090R— M)A BDFET,
Fz Grafana GEETRETERBUICEID D ITETEET,

3. WindowsIEENDOSEMNYY —ABS 1R

AETIE . WindowsIRIEDOSED)Y—AEER T E0RERRELHBLET.
oSO —AEEHRMD A EELT wmi_exporter & typeperf M2 DEFAELFELE,

3.1. wmi_exporter
3.1.1. wmi_exporter® #f &

wmi_exporterld EEBTRUMEPrometheus@exporter(agent)D—FE T,

exporter@WindowsH— N\ ETHEESHEETPrometheus i)Y —AFHRENELET,

WMIdWindows Management Instrumentation DBEFRTHIWindows Y ATLDIERERDFHRINE DL IEBHET RM19—T11ATT,
wmi_exporterlFZNMU3—J14 AZF| AL TN - ADEHREFIRELET,

3.1.2. wmi_exporter® | A A 5%

SEFALEwWmi_exporter®/\—I3avldv0.6.0TY,
wmi_exporterld GitHubDB M FUNERFR SN TV EICEETEET,
BBLE M) Ecmd. exeMbETLET,

C:\Users\Administrator>cd "C:\Program Files\exporter"

C:\Program Files\exporter>dir
Volume in drive C has no label.
Volume Serial Number is 7C6C-45DB

Directory of C:\Program Files\exporter

02/27/2019 05:15 AM <DIR>
02/27/2019 05:15 AM <DIR> ..
02/27/2019 05:14 AM 13,268,992 postgres exporter.exe
02/27/2019 05:14 AM 12,689,920 wmi exporter-0.6.0-amd64.exe
2 File(s) 25,958,912 bytes
2 Dir(s) 10,447,429,632 bytes free

C:\Program Files\exporter>.\wmi exporter-0.6.0-amd64.exe --collectors.enabled
"cpu, cs,logical disk,net,os,tcp,system"

EITEDATVavD-collectors.enabled [C L TEGFT BV —ARIEE TEET,
BB TERYY—AND—EIL README.mdDCollectors#B ML TES Y
BN TE9182iR— FEZ(HFHIBDTAPIEFKITTHEPrometheus MK THENDNDET,
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$ curl example.com:9182/metrics -1

HTTP/1.1 200 OK

Content-Length: 20465

Content-Type: text/plain; version=0.0.4; charset=utf-8
Date: Fri, 01 Mar 2019 08:48:49 GMT

(B&)

# HELP wmi cpu time total Time that processor spent in different modes (idle, user, system,
# TYPE wmi cpu time total gauge

wmi cpu time total{core="0",mode="dpc"} 4.90625

wmi cpu time total{core="0",mode="idle"} 24476.2490999
wmi cpu time total{core="0",mode="interrupt"} 10.15625
wmi cpu time total{core="0",mode="privileged"} 140.5625
wmi cpu time total{core="0",mode="user"} 187.28125

wmi cpu time total{core="1",mode="dpc"} 0.859375

wmi cpu time total{core="1",mode="idle"} 24620.4848363
wmi cpu time total{core="1",mode="interrupt"} 1.640625
wmi cpu time total{core="1",mode="privileged"} 126.21875
wmi cpu time total{core="1",mode="user"} 180.8125

wmi cpu time total{core="2",mode="dpc"} 0.765625

wmi cpu time total{core="2",mode="idle"} 24621.9940862
wmi cpu time total{core="2",mode="interrupt"} 1.578125
wmi cpu time total{core="2",mode="privileged"} 121.90625
wmi cpu time total{core="2",mode="user"} 173

wmi cpu time total{core="3",mode="dpc"} 0.8125

wmi cpu time total{core="3",mode="idle"} 24389.811079699997
wmi cpu time total{core="3",mode="interrupt"} 1.921875
wmi cpu time total{core="3",mode="privileged"} 256.71875
wmi cpu time total{core="3",mode="user"} 282.03125

(H&)

EEDLISCexporterBABLTIVBhttp://example.com:9182/metricsDAPITY FilA ¥ FEPrometheushN T LTIEZEINE L TLET,
CCTCldcpu DIEHRE—HICHE LELEN, fhlCEmemoryPdisk BEDIFFHRERFLTLET,

313. IMET-HDRER

IRE L T—AEPrometheusDGUIZFE TR T —RELTHER TESET,

GUIICPD AT BICIFPrometheusEF2BEILTIVS/— FDI090R— MIPUEALET,

FT—HAESEBTBIEEC PromQl FFIATRIEELHIETH. BEITIS MNIET -3 ERERTE2R AEIHNHNET . PromQLEIEEENS B I1OETH AHIE
~LET,)

LUTICRELETF-A0SBHIERLET,

UTE—BITTH, wmi_hMEEEEEHCA VTR EDEw mi_exporterBMRELIET—RICINET,

3131 B ENS R

wmi_os_physical_memory_free_bytes(AEUNZF) DL GIREIEIFZDEEHERTEET,

DIVEITESCwmi_os_physical_memory_free_bytes® A AL TExecuteiNAVER T LTGraph 37 &BEET,

UTOLHBT5728BTEET,
=3

Graph | Console

32 FBHENSE

wmi_cpu_time_total(CPUEZE)Pdwmi_logical_disk_write_bytes_total(TAAVEERAH B)BEDIEEEEPromQLEF>THRIIT—AESIBTEET,
DIVEATEICLAT DL GPromQLEERE L CExecute A VER T UET,
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avg (

irate (
wmi cpu time total{

instance="localhost:9182",
mode!="idle"
}[10s]
)

) without (core)

COUIUTLTOLSIBCPUERAERDII TSR TEEY,

3.2. typeperf
3.2.1. typeperf® I =

typeperfldWindows OSHMEETRHLTISCUIY—ILTT,

YV RDERBAIE MicrosoftDHP CEEEHLTHNFET,

Linux@vmstatPsar®IYY FEZ DU —AZIE TEET,

G TE3)Y—AEH (counter)D—E& (& typeperf -qx CTEEBTEZT, EBHERITUTICEDET,
typeperf counter list.txt

3.2.2. MAAK

typeperf@-hZRBJIELLTHRRSNET,
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C:\Users\Administrator>typeperf -h
Microsoft ® TypePerf.exe (10.0.14393.0)

Typeperf writes performance data to the command window or to a log file. To stop Typeperf, press
CTRLA+C.

Usage:
typeperf { <counter [counter ...]> | -cf <filename> | -g [object] | -gx [object] } [options]

Parameters:
<counter [counter ...]> Performance counters to monitor.

Options:
-2 Displays context sensitive help.
-f <CSV|TSV|BIN|SQL> Output file format. Default is CSV.
-cf <filename> File containing performance counters to monitor, one per line.
-si <[[hh:]mm:]ss> Time between samples. Default is 1 second.
-0 <filename> Path of output file or SQL database. Default is STDOUT.
-q [object] List installed counters (no instances). To list counters for one
object, include the
object name, such as Processor.
-gx [object] List installed counters with instances. To list counters for one
object, include the
object name, such as Processor.
-sc <samples> Number of samples to collect. Default is to sample until CTRL+C.
-config <filename> Settings file containing command options.
-s <computer name> Server to monitor if no server is specified in the counter path.
-y Answer yes to all questions without prompting.

Note:
Counter is the full name of a performance counter in
"\\<Computer>\<Object> (<Instance>) \<Counter>" format,
such as "\\Serverl\Processor (0)\% User Time".

Examples:
typeperf "\Processor (_Total)\% Processor Time"
typeperf -cf counters.txt -si 5 -sc 50 -f TSV -o domain2.tsv
typeperf -gx PhysicalDisk -o counters.txt

typeperf[FIYY RDBIHIC)Y—ABZIE B (WO 28 ETEET,

NIV REtypeperf -qx TR TEET,

NVVAFKEICHZDT, §EIGLLTORRG)Y -G 771V ERELELE,
typeperf list.txt

PS C:\Users\Administrator> typeperf.exe -gx > .\typeperf list.txt

PS C:\Users\Administrator> Get-Content list.txt

\Hyper-V VM Virtual Device Pipe IO(*)\Receive Message Quota Exceeded

\Hyper-V VM Virtual Device Pipe IO(*)\Receive QoS - Total Message Delay Time (100ns)
\Hyper-V VM Virtual Device Pipe IO(*)\Receive QoS - Exempt Messages/sec
\Hyper-V VM Virtual Device Pipe IO(*)\Receive QoS - Non-Conformant Messages/sec
\Hyper-V VM Virtual Device Pipe IO (*)\Receive QoS - Conformant Messages/sec
\Hyper-V Virtual Machine Health Summary\Health Critical

\Hyper-V Virtual Machine Health Summary\Health Ok

\Network Virtualization (Provider Routing Domain) \Unicast Replicated Packets out
\Network Virtualization (Provider Routing Domain) \Inbound Packets dropped
\Network Virtualization (Provider Routing Domain) \Outbound Packets dropped

(H8)

typeperfMAIVAEEEIBLIZL, typeperf -cf [Z74ILISAIDATY RTYY—AEWMBTEET,
HERRPEHEOTF—IV ATV TRENTEET,

o HAXTVaY
-cf IPAINEIBEETIETRBIDINIVAZIEETD
-si BNigfEfRlsec]
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o -sc BFEI%(E)
o -f HATFAINITFA—=I Yk ex)csy, tsv, bin, SQL
o -o HATAI

ERRICIVV FERITIPEUT OHRBIEREIIG TEET,

# EEEVY-AEBESHRERCIEEELT. typep. csviccsvE X TRBLET,
PS C:\Users\Administrator\Documents> typeperf.exe -cf typeperf list.txt -si 5 -sc 3 -o typep.csv

The command completed successfully.

WEUEHERELTORICH AShET,

tvpep.csv

4. WindowsIRIETDPostgreSQLDYY — A E= 18

AETIE. . WindowsIRIETDPostgreSQLEBD)Y—ABERICOVWTHAELEERERHLET,

e PostgreSQLEEZAUVT T Bexporter(postgres_exporter)&Prometheus A AHEZEICLZEZAVVIDERIT
e pg_statsinfo CEZAUVIAIRERUY — AL DHERE LLEL

4.1. AEICFALERE
4.1.1. Prometheus® A F 35

Prometheus®DV—APFI A G EBEDERIT. AXR—I BETFINAFTEET, Fr. WindowsIRIEDEFT)MFUIE. AHXR—-IHADIDOWNLOAD ] &N
tar.gzBE X TAFTEET,

4.1.2. postgres_exporter® A F 5t

postgres_exporter®V—AWHAHELGEDTERIE. FOITD bDqithub BETFLINAF TEFT, Fo.WindowsERIBEDEIT)\MF UL, Release LNzip =,
tar.gzlXTAFTEET,

4.13. REARE

LTOIREZFIALT, postgres_exporterDENMEIRIIEERELELSE,

® OS:Windows 8.1 Pro 64bit
e CPU:Xeon E5-2697 v2 @ 2.70GHz R7/AtvH)
e Memory:4GB

VINITTDN=TJavid, U TO@BNTT,

® Prometheus 2.7.1
® postgres_exporter 0.4.7
e PostgreSQL 11.0

Fe  BELDTzHPrometheustPostgreSQLOREFRE —H—/NeLELE,
4.2. RIGHEE

4.2.1. Prometheus. postgres_exporter® 7—H11 T E B
AHo0—RUTER7-H1 TERELET,

4.2.2. PrometheusDIRIEHE

postgres_exporterDMbDT—REINETSHIC. prometheus.yml UL TFEBELET,

- job name: 'PostgreSQL'
static configs:

- targets: ['localhost:9187']
# postgres exporterfMERATSTI4IL bOR— FESHO187DLH
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423 . BRI R DPostgreSQLNIRIZHEE

pg_stat_activity, pg_stat_replication DIEHRE—ARI—HPHoERBFTIEHIC. I-TOEREIERMN 5. Ea—DIERGEEERELET,

CREATE USER postgres exporter PASSWORD 'password';
ALTER USER postgres exporter SET SEARCH PATH TO postgres exporter,pg catalog;

—-— If deploying as non-superuser (for example in AWS RDS), uncomment the GRANT
-- line below and replace <MASTER USER> with your root user.

-— GRANT postgres exporter TO <MASTER USER>

CREATE SCHEMA postgres exporter AUTHORIZATION postgres exporter;

CREATE VIEW postgres exporter.pg stat activity

AS
SELECT * from pg catalog.pg stat activity;

GRANT SELECT ON postgres exporter.pg stat activity TO postgres exporter;

CREATE VIEW postgres exporter.pg stat replication AS
SELECT * from pg catalog.pg stat replication;

GRANT SELECT ON postgres exporter.pg stat replication TO postgres exporter;

4.2.4. postgres_exporterD IR &

LT OREEHERELET,

$ set DATA SOURCE NAME=postgresqgl://postgres exporter:password@localhost:5432/postgres?

sslmode=disable

Fiz.| Ali&EgithubLD A F Ulzqueries.yam ZBEE LET,

4.2.5. Prometheus, postgres_exporterDiZ &)

1. Prometheus&#2ELFET,
2. postgres_exporterFBHILET,

> postgres_exporter.exe --extend.query-path="[queries. yaml DB E L/ "

WindowsDEFIVTA B EBENEDEDHNEIH, CCTRTFIR— bRy bI-DRTOREICEALSZH. LOFIYIRIDACFIVDEANTI PO AR
AI¥31ED I LET,

@ Windows U5 OEBREE

@ COF N OEEREDV DN Windows J74 PoA—)L T/0vIEnTLET

FATOITT el FubI-BET5AA~ FubI—4T. Windows Jr4Fa4—ILZED prometheus.exe @
BEEQWCONH T v ENTVET -

~E BHEI(N): prometheus.exe
EiT(P): |
JCA(H): C:¥users¥clouduser¥pgecons¥2018¥prometheus

¥prometheus.exe
prometheus.exe [CZHS0OFy M- L TOBETHFAITS:
T3AR—F RybT=5 (K- L FybI— PRy I -2E)(R)

e S o s R (R
(COLIRRYI I IEE RS, TR BV T AN TUERA)

FANTrA s — ) DR F TR g 5ok ks

ap
W

i

it
i=<]

B 7H AR OIT3(A) FolL
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4.3. Bh{EfERE

Prometheus. PostgreSQLEA VA ML LTz H—/1D9090 FER— MChttp TP EALET,

http://localhost:9090

UTOEEIRTRINDINDT, Graph — l-insert metrics at a Cursor-1DHBITIADIIEDIID U, PostgreSQLICBI TR X MDA KR REND_EERERLET,

- oER

LT OE@EIE. pgbenchZA7—)L77D2100T1 B FEIFE E = HE LIZ R OHITT,

5. WindowsIRE TNV —ABEHDFEH

WindowsIRIETHDYY—AE S EPrometheuséEWindow sAZHEMRERFH>TIRAELFELE,
FNFNOAYRET A M ELLTFICFEHFELE,
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