A Principled Technologies report: Hands-on testing. Real-world results.
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AMD EPYC 75327 0tyvH—E# AMD EPYC 75437 0tyH—E#
Dell PowerEdge R652595 X4 — Dell PowerEdge R65259 5 A5 —
Operations per minute (OPM) 228,678 264,551
Percentage OPM increase - 15.69%
Average node core utilization 57.33% 53.45%
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J7# (Jotyy—61h) 32 32
FIAT7OIOvIERE#(GHz) 2.8 2.4
2FYE>Y 1 0
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ST IDDESTFESE (GB) 256
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RA—BEETIE
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L EFS, T A= I5RHU> T #EEEHyper-VE{EX zWindows Server 2019%, & PowerEdge R6525(C1 > A ~—)LUIZ5X T, Storage
Spaces DirectiFEx FIVTIEEIDPCle 4.0 NVMe RS/ TDESEREERLUELUZ. RS1TDOAER(IE. Fry>1FiR0D1.6TB Mixed-Use SSDHR2EE.
T —4FNORead-Intensive 1.92T SSDH4ETY, &H—/{—(C[FMicrosoft SQL Server 2019%E 9 2{RIEY S > #8EHEIEE., TNENTOLTP
J—90—-REETUEUEZ. V3RF—-ELTD/INTA—-T A&, Microsoft SQL Server 2019¢DVD Store 3 (DS3)z TaHBILEUR. BE GNPV a7
VT —AR=-ZEIIRIC, BHOA—F—QYIREREDRITEREERIRMHUET,

2w RI—J(C([FPowerSwitch S5048F-ONZ1&{EAL. £48R—NTEZ BN Iy, VMATSAR—MN5J19%, Storage Spaces 571y
VLANZ%, 17RZ hapIzD2DM25GbERY ND— B #E > THERUEU.

HREEANESAL VMIC(F28GBOXEY, 16EMDVCPU, 100GBNOS R34, 85GBDT —IN—R 5. ZLT30GBNOOJT AR AT & B LI,
FVMIFENZN., 40GBODS3T—IN-2ZHR— NI 3B TY

J—-90-ROEITORD. HitF1EDPowerEdge R630(C24EDT51 7> NWMERAMEL, BI51T7> RVMICXEJ4GBEVCPU 15, 2L T137GB

DOSHDRFAITZFEILE, 517> MM 1BICOEIBOTANIRSQL VMEF—FyheUFEUz, TANEFDDSID/NIA—F—EETE(F, ALY REN32,
TUHA1L3053 A= LTPYTSFEVSIHETT .

FAMREBEEOEAFIAIUTICRIIBITY,

% /—RICHBIFBStorage SpacesDETE

Dell PowerEdge R652595 A% —)— RMBIOSESE
RANRCF2EIBL TSI RTLERTELET

System Setup Main Menu(S X7 LAYV A4(>A=1—)TSystem BIOS(S AT LBIOSY&2IIWILET .
System BIOS(3 A7 ABIOS)i%ET. Default(T AL N)ZIIWILET

TIAWNEEZO - RUZVWAENMIES. Yes((FWL)Z2IUWILET,

RDI1>RITOKEIIWILET,

Finish(# 722U v 7 LE T,

[FREZEELUEUL, EREZRFULEIN? IEVOREENHZDT. Yes((EWL)2IUWILET,

ROV RITOKEIIIU, AT LEYRNPYT A OAZ1—-([CRDEFT

Device Settings(7/\1 A5&7E ) Z2IWILET

NIC in Mezzanine 1 Port 2: Broadcom Adv Dual 25Gb Ethernetz/UyJUL% 9,

. Device Level Configuration(7 /X1 ALA\LIEBR) 27 IWILET .
FECZU>93(C(E T aERENZIUyIL TERICES, CL7T4LCLI1ZIIWILET
Back(R3)Z27UyILET .

NIC in Mezzanine 1 Port 1: Broadcom Adv. Dual 25Gb EthernetEIEI®D > Main Configuration’R— TFinish(#£ T )&JUvILE T,
[FREEZELEUL BEREZFEFLEIN?IELVOIESENHZOT. Yes((FL)Z2IIWILET,
OkzIIWILET,

System Setup > Device Settings’*—>T. NIC in Mezzanine 1 Port 1: Broadcom Adv Dual 25Gb Ethernetz/JvJU% Y,
FlE11~16%HEDIRL T, ZOMONICR— M RELET .

System Setup > Device Settings/X—> TFinish(#2 7 )&JUvILEY,

System Setup > System Setup Main MenuC. System BIOS(ZXFLABIOS)ZIUyIULE T,

. System Profile Settings(S 27 AFOT7AILEEE ) IUvILEY

. System Profile T(& FEIEXRENZIUvIU TERICILS. Performance(144E) 27w UET

. Back(RE3)&/UvILES,

Finish(# 7T )& 7UvIUE Y,

[FREZZEEUEU, EREZRFULEIN? IEVOREENHZDT. Yes((FWL)ZIUWILET,

RO RITOKEIINILET,

. Finish(¥#& 7 )&27UyILET,

HETUTHRBULEFIN?IELOIEENHZDT. Yes((FL) 27U ILET,
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D5 A% )—RICWindows Server 201921 A M=)l

Windows Server 20194 ZA =)L XT(7ZEHELT, Y—N\-ZERBEULET,

CD/DVDOIZAINS T — N 3L MEENTS. WSNADF—%RUET,

NextGRA)zIUvILES,

Install Now(5 <A A=) 2 IUWILET

Windows Server 2019 Datacenter Edition (Desktop Experience)z7UyJL. NextCRA\)&IUYILET

I accept the license terms(SA AR M EZ 1 ANES ) DBEOF TV IRYIZAZEIUYIU. NextGRA)EIUvILET,
OS drive(OSR317)&IUvIL. Next(CRA)EIUYILET ,

1>AN=)VE. BIEER/(XD—R2 AU, Finish({&T)&27WwILET,

© NGO r WD~

D329 )—-KTDI7—LD17. RS54\, OSDIBRR L EH

1. Windows%#£&8L0OJ1>LET,
2. Server Manager(Y—/\—Y%—2v) B HNMRUVSE . WindowsF—%3#U. Menu(XZ1—-)MFRRENz5Server Manager(BH—/\—X®*—v)%
IUwILET,
. Server Manager(Y—/\—Y%—+)TLocal Server(O—h)LH—/\=)&IUwILET,
4. |E Enhanced Security Configuration(IE5&{t+1UT 1486k ) DEAIE R TIZEL,
o OnTHNE. ROFNEZEITUET .
i. OnZJWILET.
ii. Administrator(BI2&)EUsers(1—Y—)DmA DI ZART>ZOMLET
i. OkZEIUWILETY,
5. Remote Desktop(UE— NI ) 0ARAIER TIZEW,
« Disabled(#&%hb) THNE, ROFNEZEITUET,
i. Disabled(FEZH{b)2VIvILET,
ii. Allow remote connections to this computer(COI>E1—4IC)E— NEKZF R DO ARI =2 I IWILET .
i. OkEIUWILEY,
6. WURIITHANIEBIL T, BRIFFDRSAN\ETP— LI 7%FI>0-RUET,
a. R34/% www.broadcom.com/products/ethernet-connectivity/network-adapters/25gb-nic-ocp#downloads H'547>0—-RUEY,
b. Device manager(7/\{ AY¥%—>+) TOther Devices(ZDMMDT /N1 ) =IUvILTA —HRy NI> M-3R DI3E Y,

c. BA-HxryhI1>MI-3DOR31//\%EEFHU. Browse my computer for driver software(FAOIE1—FTRIANYINII7%HET 3 )%
HvHLT, A900- RUIERSANERIFUSE AN R HELET .

d. NextGRA)&2HIUYILET,
e. RSANZAZR=ILUIESOKEIIWILET,
7. BEOORSA)OT7—LDIT7ZIANTA VAN, BFHULET,
8. Server Manager(H—/{\—Y%—>v)DTime zone(F1 LY —>)DHEDPacific Time(KFFIZERF) 2T ILET .,
9. Date and Time(B{F¢BFZ)4> RIT. Change time zone(71 LYV —>0OZE)zIIWILET .
10. OkEIUWILET,
11. Server Manager(Y—/{\—Y%—>+v) TWindows Update(WindowsDE#1)Z2 R Dl T NIUvIU TEBICLITET .
12. Install now(59<A 2V AN=IL) &2 IUWILET
13. WindowsDE$i%5E T UILh. BiEe#LE .
14. FIB11~13EEDIRL. WindowsDEFIEINTI VAN ILLET,
15. Windows Update(Windows®DEE#T) V1> RUT. Update Notifications(EFTDiBAN)Z7wILE T,
16. Advanced Options(BERAT>3>) &2 IWILET,
17. Pause Updates(EFOHIE)D T TRAIAF2AICEBINT L. ZF/IDIEDTFHAMITONITRDET,
18. XZ&JUwJLTWindowsDEFTI1> RIZEAUET .
19. Windowsh7>% Uy LES
20. PowerShellE ADUEY,
21. Windows PowerShell™ ISEQXZ1—-IEBZY)vILET,
22. PowerShell 71> RUT, ROIV REFEITU TR MNEZZEELE T, S2D-Node01(&/— ROBERERICEEEZET .

Rename-Computer —-NewName S2D-Node(Ol —-Restart
23. BEEMEL. RABBELLTIITIIBRTAVINIRXAATIIALFETS
a. FlE19~21%#E0RL TPowerShell V1> RU%ZREET,
b. ROIVYRZFEITUET . test.localld R > OB R ERICEEEZFT

Scredential = Get-Credential
Add-Computer -DomainName test.local -Credential $credential -Restart
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www.broadcom.com/products/ethernet-connectivity/network-adapters/25gb-nic-ocp#downloads

24.

25.
26.
27.
28.
29.
30.
31.
32.
33.
34.

35.

36.

37.

BRESBIFLLVTAINIOTLOUET,

a. Press Control+Alt+Delete.

b. Click Other.

c. Beside User Name, click the textbox, and type TEST\Administrator or whatever domain\username you plan on using.

d. Beside Password, click the textbox, and enter the password.
Server Manager(Y—/\—Y%&—v)T. Local Server(O—hILY—/N\=)&27UvILET .
Windows Defender Firewall’z 221}, 7+Z e UyIL TERICIAITES .
Domain network(RXA >Ry hI=2)2IUvILES
TPATIA—)%EATTBIC(E. Windows Defender FirewallD F CONDBEDZSA5&IVvILET .
Firewall & network protection(J74 7 A —)LERY NI —RFE) 2 IUvILET ,
Private network(F54/~_— gy RND=0)&2IUILET
FE28£29%#EDIRULET .
Public Network(/\TUyIxy hD—2)& Uy ILET
FE28£29%#EDIRULET .
1> RODA EBBOX%7)yIL TWindows Defender FirewalZBAUE Y . (BEFH{L T BTzs(C. ABEUNDRIBTEIPAT7IA-INEATUEUIZ, K
BRIBTEHERUFEA. )
WS DOROCETFATHTTH TR TERER S B ROFIEZETUED.

a. Server Manager(B—/\—Y%—>v)T. #RUIZVWZFTIDDHCPHEIDHE TIzIPv4 7 RLAZEIUYIL. IPveEBEINELET .
Properties(T0/\F1 )&=y LEY,
Configure(#8% )2 7UvILE T,
Advanced(BERRTE)7T2IUvILET
ROMERIVET IAI NERTEDFECUFT CE: IATONICICERENBREINTULBNDIFTIIHDERA).

+ DCBX mode: Firmware in charge
+ Flow control: Disabled

® 2 o0 T

+ Forward Error Correction: Auto Negotiate
+ Ignore FCS errors: Enabled
+ Network Direct Functionality: Enabled
+ Network Direct Technology: RoCEv2
+ Packet Direct: Enabled
+ Receive Segment Coalescing (IPv4): Enabled
+ Receive Segment Coalescing (IPv6): Enabled
+ SR-IOV: Disabled
+ VMQ VLAN Filtering: Disabled
f. OkzJUILEY,
WA DOSANTHTHICERNIPT RLAZEIDH TET,
a. BYUvIUTProperties(TO/T1)B&ERLET
b. Internet Protocol Version 4 (TCP/IPv4)Zi#iRULEY .
c. Properties(ZONT1)&IIWILET,
d. Use the following IP addressCRDIPT RL ZRE(ER)DBEDTSARI S Z2 I IwIL, BUIRIPT RL R AAUET , SRIBIHAR-2F/LINH
([CARNL =Y TRy MI2DHB(3 T TT . BIFAT/— R EHTRYNIVEDT DA —STHTINHBET T,
e. Use the following DNS server addressesGRDDNSH —/\—7 RLZZER) DS ARV FEHIRIRENTLS1EF TY . ADDSH—/{-DIP
PRLZAZANILEY,
f. OkzJJyILFI.
g. Close(FAU2)20UvILET,
AL TOTRYIZANTTREN T, PCZARY NI—J_EDMIDOPCOT /)N ZANERZ2L3(CUIEWDEIMIES. No(WWX)ZIUWILET,
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0S9 Dell#rY NI—IR1YF&T -5 —-TVUvS >4 (DCB)ERDMA Over Converged Ethernet

(RoCE)RICH

1. JROIVRESANRY NI —IZAYFICATLET
#enable
#config

#dcb-enable

#dcb enable pfc-queues

#copy running-config startup-config
#reload

#dcb-map RoCE priority-group 2 bandwidth 4 pfc off
#priority-group 0 bandwidth 1 pfc off
#priority-group 1 bandwidth 95 pfc on
#priority-pgid 00000102

#exit

#interface vlan 110

#description Storage Spaces Network 1
#tagged TenGigabitEthernet 1/2-1/48
#no shutdown

#exit

#interface vlan 111

#descripition Storage Spaces Network 2
#tagged TenGigabitEthernet *s-1/48

#no shutdown

#exit

2. ROIRVFEANLET.

#show interfaces | grep Flowcontrol

3. Flowcontrol(JO—#lfE)2BEL TWEE. L TRDDICPFCZERTERLIICLET . BE(SU T, SANILER T2 &RYRI—-4
R—RMRIEROIY> R AFIU. FlowcontrolzEEs{ELE T,
#interface twentyFiveGigabitEthernet 1/<port number>
#flowcontrol rx off tx off
fexit

4.  SANICER$3ERYMI—IR-MRICRODIYY REAALET,
#interface twentyFiveGigabitEthernet 1/<port number>
#dcb-map RoCE
#mtu 9216
#portmode hybrid
#switchport
#no shutdown
#spanning-tree rstp edge-port
#exit

5. EREIVVRZANULET.

#copy-running-config startup-config

EE3tLAMD EPYC 7543 0tyH —% 58Uz Dell PowerEdge R6525% 1A, T
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Storage Spaces £ RDMA over converged ethernet®#%./— RO %

Storage Spaces Directic»ERO—)LEHEEEERA VAN

1. RACEBELLUT, &I3X5./—RTPowerShell (1> RUZBEE Y. PowerShellV4> RUDFEFS S, 935/ —RTOT7—LD1T7 . R34,
OSOIEREEEHTI T3> DFIE19~21% ZETTE,

2. ROIVUREFERTUET,
Install-WindowsFeature -Name "Data-Center-Bridging","Failover-Clustering","Hyper-v", "RSAT-
Clustering-PowerShell", "Hyper-V-Powershell","File-Services" -IncludeManagementTools

RoCEDYISAY)—RetEml

1. RX/VEEEHELT. BI5X5/)—RTPowerShell ISEV/> RUZEIREHER THIZET . PowerShellJ1> RIDREEASE. [I5X5.)—RTDIT7—
LT, RSAN, OSOIEBREEFT It DFIE19~21 % TELTZE0N,

Script(RVVT M) OB O T EEREIZIUYIL. RIVT A% RRLET .
RORINT MR- ZNET

Remove-NetQosPolicy -Confirm:$False

New-NetQosPolicy "Cluster" -Cluster -PriorityValue8021Action 7
New-NetQosTrafficClass "Cluster" -Priority 7 -BandwidthPercentage 1 -Algorithm ETS
Set-NetQosDcbxSetting -InterfaceAlias "Ethernet" -Willing $false
Set-NetQosDcbxSetting -InterfaceAlias "Ethernet 2" -Willing $false
New-NetQosPolicy "SMB" -NetDirectPortMatchCondition 445 -PriorityValue8021Action 5
Enable-NetQosFlowControl -Priority 5

New-NetQosTrafficClass "SMB" -priority 5 -bandwidthpercentage 95 -algorithm ETS
Enable-NetAdapterQos -InterfaceAlias "Ethernet"

Enable-NetAdapterQos -InterfaceAlias "Ethernet 2"

New-NetQosPolicy "DEFAULT" -Default -PriorityValue8021Action O
Disable-NetQosFlowControl 0,1,2,3,4,6,7

4.  BOPowerShellR1>T. JROIYY R AFILTROCETITIDI AT L&%ERDIFET,
get-NetAdapter

5. FIEIORIVSMEEELET . ROESRIETVET,
a. "Ethernet"%. {EFFBRoCERY NI—IT7HTIDR— MO THITHRICEELET.
b. "Ethernet 2"%. {9 3RoCERY NI—I 79 TADKR— N2DTH F9%ICEELET .
6. BONANTARUT 2T VERITUET

7. Confimation(FEER) 1> RITYes(( 3V W WILEYS s ZAyFODCBIERRIC—ETS 3NN DCBEABRRLES
8. FHICEIESITNC RICCORMNINERRITU T, PNt RoCER GESN TS ez R LE T

VMAALYFETH T I B

1. RUOEEEELT, BI524/—RTPowerShell ISEV(> ROZEIREIERTHREEY . PowerShellJ4> RUDFETI &, [7525.)-RTDT7—
LUI7. RSN OSOIBRREERT T3> OFIE19~21%2 <&,

2. Script(ZVT M) OBOTFRIEREZIUSIL. RIUT ML= REBLET .

3. ROZRIITNeR-ZNET,
Set-NetAdapterAdvancedProperty -Name "Ethernet" -RegistryKeyword VlanID -RegistryValue "0O"
Set-NetAdapterAdvancedProperty -Name "Ethernet 2" -RegistryKeyword VlanID -RegistryValue "O"
New-VMSwitch -Name SetSwitch -NetAdapterName "Ethernet" -AllowManagementOS S$true
-EnableEmbeddedTeaming S$true
Rename-VMNetworkAdapter -ManagementOS -NewName Mgmt
Add-VMNetworkAdapter -ManagementOS -VMNetworkAdapterName SMB 1

remove-netipaddress -InterfaceAlias "vEthernet (Mgmt)" -IPAddress 192.168.110.27 -PrefixLength 24
New-NetIPAddress -InterfaceAlias "vEthernet (Mgmt)" -IPAddress 192.168.110.28 -PrefixLength 24 New-
NetIPAddress -InterfaceAlias "vEthernet (SMB 1)" -IPAddress 192.168.110.27 -PrefixLength 24 set-

vmnetworkadaptervlan -ManagementOS -Access -VlanID 110 -VMNetworkAdapterName SMB 1
set-vmNetworkAdapter -ManagementOS -Name "SMB 1" -IeeePriorityTag on

Get-NetAdapterRdma "vEthernet (SMB 1)"

Enable-NetAdapterRdma "vEthernet (SMB 1)"

Add-VMSwitchTeamMember -VMSwitchName "SETSwitch" -NetAdapterName "Ethernet 2"
Add-VMNetworkAdapter -ManagementOS -Name SMB 2

New-NetIPAddress -InterfaceAlias "vEthernet (SMB 2)" -IPAddress 192.168.111.27 -PrefixLength 24
Set-VMNetworkAdapterVlan -VMNetworkAdapterName "SMB 2" -VlanID "111" -Access -ManagementOS
Set-VMNetworkAdapter -ManagementOS -Name SMB 2 -IeeePriorityTag on

3t AMD EPYC 754370ty —%$E# U Dell PowerEdge R6525%%A T
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Enable-NetAdapterRdma "vEthernet (SMB 2)"

Set-VMNetworkAdapterTeamMapping -ManagementOS -VMNetworkAdapterName SMB 1 -PhysicalNetAdapterName
"Ethernet"

Set-VMNetworkAdapterTeamMapping -ManagementOS -VMNetworkAdapterName SMB 2 -PhysicalNetAdapterName
"Ethernet 2"

4. FHOPowerShellXA>T. ROIYY REAFIUTRoCETAITINI AT L= R DIHEY,

get-NetAdapter

5. FIBIODRIVT MBELES . ROSBERIEITVED,
a. "Ethernet"%. {9 3RoCEXRY NI—I 75 FIDR— MO THTHZICEEBLET,
b. "Ethernet 2"%. {9 3Ro0CERYNI—IT7HFIDR— 207 THR(CEELET,
c. IP7RLZA%. T2 ATLOERIPYRLAICEELEY,

6. BONANT AT 2T VE=ITUES,

7. Cortmation(f#52) 1> N ITYes(F\ &AW IUEY  SERIER—2ZIL NS Bd A AT NISET A1y F eBkLET

8. M ARYNI—NTTHAGBIEROCETS P ERES 24 CEE3VOWIcVEE S ELET
a. VLAN OICDHCPOT7ATH%KERLES .
b. BLPowerShell’RAITROIYY REANILET , NIC (ERY NI —IITHEHT I ENICORBICEREEZFT .

New-VMSwitch -Name Internet -NetAdapterName NIC1l -AllowManagementOS S$true

VDD ) —R%EfED>TStorage Spaces DirectDVS5AIAN —SZVERK

1. J3RBDEVEDD)—FZBAT, ZD L TISAIREEY I ERITUET .

a. RAPEEELLT, Y55/ —RTPowerShellJ1> RUZFIEET . PowerShell D1~ RODFETSE, [I5R5.)—RTOI7—LI17 . R3A
I\ OSOIBRREEHT 1172 3> DFIR19~21% TBLIEE W,

b. ROIVVREEITLEY,
Test-Cluster -Node S2D-Node(Ol, S2D-Node02, S2D-NodeO3 -Include 'Storage Spaces Direct',
'Inventory', 'Network', System Configuration'

2. PowerShellJ1>RUIC, ERRUISAIRREEL M~ MOIBFINRRENET . VSAIREEL - MefiE, REEIRVCEZHRLET . LIR— A
DESRERUTHLIVN. HBVIERFHRIIEETZONARELET .

3. PowerShell4>RICROINY REAALT, TI(INA—N-I529ZERULET . IPTRLA, F5R5%. J—R&IMERTRYNI-IISELE
DICEELFY,

New-Cluster -Name "S2DCluster" -Node "S2D-Nodel","S2D-Node2","S2D-Node3" -NoStorage -StaticAddress
10.214.200.240

4. PowerShellV(> RO T OIZZHN\-RITFRAO—ENDOIY> REAALT, T IWA-N-I5AIORIBIRAR-ZF1 LI NeBIMELET .
New-Volume -StoragePoolFriendlyName "S2D on S2DCluster" -FriendlyName Volumel -Size 2250GB
New-Volume -StoragePoolFriendlyName "S2D on S2DCluster" -FriendlyName Volume2 -Size 2250GB
New-Volume -StoragePoolFriendlyName "S2D on S2DCluster" -FriendlyName Volume3 -Size 2250GB
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N2 —=VMDEE

SQLY—/\—Y A5 —-VMODIERL

1. BISAINS)—REUEDBEIRLET . RASEIRELL T, PowerShell ISEV1> RUZEIREERTHEE, PowerShellV(> RODBEA (E., [75
A9 )=RTOTP—LI17 . RN OSOIBREEHT1TI2 3> OFIF19~212 &L,

2. Script(ROVT R OBED FaIERENEIIVIL. ZIVTIRA V% BRLET .
3. RORIVTMER—ZNU, OS. SQLY—/\—, DB2/\wI Py T I7A L ADE R/ A ZIEALET .

#

# Options toggles

#

# _________________________________________________________________________________________________
# -- Toggle script sections --

# Create a 1-disk or 3-disk VM (for SQL DB/log files)
$3DiskVM = S$true

# Validate DVD Store DB and Log folders are in place
$ConfigureForDVDStore = Strue

# Install SQL Server

SInstallSQL = Strue

# Path

$VMpath = "C:\GoldenvM"

# _________________________________________________________________________________________________
# -—- VM guest configuration --

# _________________________________________________________________________________________________
# Hyper-V hardware version. Generation 1 or 2.

$Generation = '2'

# Set disk size and type. Must be greater than 25GB for the 0S.
$Disk0SSize = 100*1000000000

$DiskDBSize = 85*1000000000

$DiskLogSize = 30*%1000000000

# Destination disk format

$0SDiskFormat = "EagerZeroedThick" # EagerZeroedThick, Thick, Thin
$DBDiskFormat = "EagerZeroedThick" # EagerZeroedThick, Thick, Thin
S$SLogDiskFormat = "EagerZeroedThick" # EagerZeroedThick, Thick, Thin
# vSwitch - Please configure your vSwitch before running this script.
SVirtualSwitch = "SETSwitch"

$VirtualSwitch2 = "Internet"

# Target VM name

S$VMName = 'AMD-SQL-GOLD'

# VM CPU allocation

SVMCPU = 16

# VM RAM allocation 28GB

SVMMemory = 1024*1024*1024*16

# Path to ISO files - please copy to local directory before running script.

SWindowsDisc = <path to Windows Server 2019 ISO>

$SQLDisc = <path to SQL Server 2019 RC ISP>

# DS2 SQL backup file location - please copy to local directory before running script.

#Local file copied from "\\pt-dataOl.ptnet.principledtech.com\pt\Everyone\Chris B\memoria\DS3-40GB.
bak"!

#DS2Backup is local hypervisor location of backup file

#DS2BackupPath is VM location to copy backup file to.

SCopyDS2Backup = S$true

$DS2Backup = <Local directory with a copy of DS3-40GB.bak (This file should be generated using the
benchmarking directions at the end of the methodology)>'

$DS2BackupPath = <VM directory where DS3040GB.bak will be stored>

$SQLInstallCommandLine = ' /gs /ACTION=Install /FEATURES=SQLEngine,Replication,FullText /
INSTANCENAME=MSSQLSERVER /SECURITYMODE=SQL /SAPWD=Passwordl /SQLSVCACCOUNT="NT AUTHORITY\SYSTEM" /
SQLSYSADMINACCOUNTS="Administrators" /AGTSVCACCOUNT="NT AUTHORITY\Network Service" /TCPENABLED=1 /
IACCEPTSQLSERVERLICENSETERMS /UpdateEnabled=True /UpdateSource=MU"

# Wait for VM to first boot. If script errors because of slow VM load, increase this value.
(Default 60)

$BootTime = 120

EE3tLAMD EPYC 7543 0tyH —% 58Uz Dell PowerEdge R6525% 1A, T
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# -- Windows guest variables --

# _________________________________________________________________________________________________
#_

# Initialization security definitions

#_

# Local admin

S$Username = 'Administrator'

$Password = 'Passwordl'

$SecPass = ConvertTo-SecureString -AsPlainText $Password -Force

$SecCred = New-Object System.Management.Automation.PSCredential -ArgumentList $Username, $SecPass

# Create destination VM folder

$FolderCheck = Test-Path $VMpath -PathType Container

if ($FolderCheck -eq $false)

{

try f{

Write-Host -ForegroundColor Green " - Creating destination VM folder $VMpath on localhost"

New-Item -Path $VMpath -ItemType Directory -ErrorAction Stop | Out-Null #-Force

}

catch {

Write-Host -ForegroundColor Red "Unable to create destination VM directory '$VMpath'. Error was: $ "
-ErrorAction Stop

1}

else

{

Write-Host "$VMpath folder exists" -ForegroundColor DarkGreen

}
#
# Create VM
#
# Create VM

Write-Host -ForegroundColor Green "1. Creating OS VHDx."

if ($SOSDiskFormat -eqg "EagerZeroedThick" -OR $0SDiskFormat -eq "Thick") {

#Thick provisioned

$SOSVHDParam = @{

Path = "$VMpath\OS.vhdx"

Fixed = $True

SizeBytes = $DiskOSSize

}

} Else {

#Thin provisioned

SOSVHDParam = @ {

Path = "$VMpath\OS.vhdx"

Dynamic = $True

SizeBytes = $DiskOSSize

1}

New-VHD QOSVHDParam

function Eagerzero

{

param(

[string] $vhdxpath

)

Mount-VHD -Path $vhdxpath -passthru -Confirm:$false| Initialize-Disk -Passthru -PartitionStyle GPT
—-Confirm: $false| New-Partition -DrivelLetter Z -UseMaximumSize | Format-Volume -Confirm:S$false -Force
Stozero = (fsutil volume diskfree Z:).split (" ") [13]

fsutil file createnew Z:\clear $tozero

fsutil file setvaliddata Z:\clear Stozero

fsutil file setzerodata offset=0 length=$tozero Z:\Clear

del Z:\Clear

Remove-Partition -Driveletter Z -confirm:$False

Dismount-VHD -Path $vhdxpath

}

if ($OSDiskFormat -eqg "EagerZeroedThick") {

Eagerzero "$VMpath\OS.vhdx"

}

EE3tLAMD EPYC 7543 0tyH —% 58Uz Dell PowerEdge R6525% 1A, T
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Write-Host -ForegroundColor Green "2. Creating VM."
SNewVMParam = @ {

Name = $VMName
MemoryStartupBytes = $VMMemory
SwitchName = $VirtualSwitch2
VHDPath = "$VMpath\0S.vhdx"
Path = $VMpath

Generation = $Generation

}

S$VM = New-VM @NewVMParam

$VM = Set-VM -VMName $VMName -ProcessorCount $VMCPU
SVM = Get-VM -Name S$VMName

# Mount install ISO
$VMDVDParam = @ {

VMName = $VMName

Path = $WindowsDisc

Confirm = $False

}

Add-VMDvdDrive @VMDVDParam

# Start VM

Start-VM S$VMName

Start-Sleep $BootTime

Write-Host -ForegroundColor Green "3. Open Hyper-V and connect to the new VM. Run the Windows

install process."

Write-Host -ForegroundColor Green "4. Once the install is complete, log in with the default user and

"

password.
Write-Host -ForegroundColor Green "5. You may be prompted to select if the server is

the network. Select the appropriate choice for your environment.

discoverable on

Write-Host -ForegroundColor Cyan " ** If you are not using DHCP for the VM, you must statically
assign an IP at this point. **"

# Wait for VM to reboot and installation to complete

Pause

Stop-VM -Name $VMName -Confirm:S$false

do {} until ((Get-VM $VMName) .State -eq "Off")

# Dismount OS install ISO

Write-Host -ForegroundColor Green "6. Dismounting and removing virtual CD-ROMs."

SDVD = Get-VMDvdDrive -VMName $VMName

Remove-VMDvdDrive -VMDvdDrive $DVD -Confirm:$False

Start-Sleep -s 5

# Power on VM

Write-Host -ForegroundColor Green "7. Starting VM."

Start-VM $VMName

Start-Sleep $BootTime

# Windows Updates

Write-Host -ForegroundColor Green "8. Log in, run "-NoNewline

Write-Host -ForegroundColor Yellow "sconfig.cmd"-NoNewline

Write-Host -ForegroundColor Green ", and change Windows Update Settings to " -NoNewline
Write-Host -ForegroundColor Yellow "Manual (Option 5)" -NoNewline

Write-Host -ForegroundColor Green ", and then run "

Write-Host -ForegroundColor Yellow "Download and Install Updates (Option 6) " -NoNewline

Write-Host -ForegroundColor Green ", and install all updates."
Write-Host -ForegroundColor Yellow "Once Complete, Enable Remote, change DNS to your
change the name, and add the machine to your domain"

DNS server,

Write-Host -ForegroundColor Green "9. When all updates are complete, continue this script."

Write-Host -ForegroundColor Yellow "Note that if Windows says no updates are available, the VM may

not have an IP address."

# Wait for user to run Windows Updates

Pause

if ($3DiskVM -ne S$true)

{

# Reboot VM

Write-Host -ForegroundColor Green "Rebooting VM"
ReStart-VM -VMname $VMName -RunAsync -Confirm:$false
Start-Sleep $BootTime

}

$31HAMD EPYC 7543701yt —%$5#LTzDell PowerEdge R6525%3&A T
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#
# Configure DB and Log disks
#
# Create DB and Log VHDx

# If 3-disk is true, create VHDx

if ($3DiskVM) {

# Shutdown VM

Write-Host -ForegroundColor Green "10. Shutting down VM."

Stop-VM -Name $VMName -Confirm:S$false

do {} until ((Get-VM $VMName) .State -eq "Off")

Start-Sleep 15

# Create DB and Log disks

Write-Host -ForegroundColor Green "11. Creating additional DB/Log disks and attaching."
if ($DBDiskFormat -eq "EagerZeroedThick" -OR $DBDiskFormat -eq "Thick") {
#Thick provisioned

$DBVHDParam = @{

Path = "$VMpath\DB.vhdx"

Fixed = $True

SizeBytes = $DiskDBSize

}

} Else {

#Thin provisioned

$DBVHDParam = @{

Path = "$VMpath\DB.vhdx"

Dynamic = $True

SizeBytes = $DiskDBSize

}}

if ($LogDiskFormat -eq "EagerZeroedThick" -OR $LogDiskFormat -eq "Thick") {
#Thick provisioned

$LogVHDParam = @({

Path = "$VMpath\Log.vhdx"

Fixed = $True

SizeBytes = $DiskLogSize

}

} Else {

#Thin provisioned

$LogVHDParam = @{

Path = "$VMpath\Log.vhdx"

Dynamic = $True

SizeBytes = $DiskLogSize

1}

New-VHD @DBVHDParam

New-VHD (@LogVHDParam

if ($DBDiskFormat -eq "EagerZeroedThick") ({

Eagerzero -vhdxpath "$VMpath\DB.vhdx"

}

if ($LogDiskFormat -eq "EagerZeroedThick") {

Eagerzero -vhdxpath "$VMpath\Log.vhdx"

}

SAddDBVHDParam = @{

Path = "$VMpath\DB.vhdx"

ControllerType = 'SCSI'

ControllerLocation = 1

VM = $VM

}

Add-VMHardDiskDrive @AddDBVHDParam

$AddLogVHDParam = @{

Path= "S$VMpath\Log.vhdx"

ControllerType = 'SCSI'
ControllerLocation = 2
VM = $VM

}

Add-VMHardDiskDrive @AddLogVHDParam

# Power on VM

Write-Host -ForegroundColor Green "12. Starting VM."
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Start-vM $VMName

Start-Sleep $BootTime

# Bring VHDx online

Start-Sleep 30

Write-Host -ForegroundColor Green "13. Setting disks Online."

$s = New-PSSession -ComputerName $VMName -Credential $SecCred

Invoke-Command -Session $s -ScriptBlock { Get-Disk | Where-Object IsOffline -Eq $True | Set-Disk
-IsOffline $False }

# Initialize DB and log drives

Write-Host -ForegroundColor Green "14. Initializing disks.
Invoke-Command -Session $s -ScriptBlock {set-disk -Number 1 -IsOffline $false}
Invoke-Command -Session $s -ScriptBlock {set-disk -Number 2 -IsOffline $false}
Invoke-Command -Session $s -ScriptBlock {set-disk -Number 1 -IsReadOnly $false}
Invoke-Command -Session $s -ScriptBlock {set-disk -Number 2 -IsReadOnly $false}
Invoke-Command -Session $s -ScriptBlock {clear-disk -Number 1 -Confirm:$false}
Invoke-Command -Session $s -ScriptBlock {clear-disk -Number 2 -Confirm:$false}
Invoke-Command -Session $s -ScriptBlock {Initialize-Disk 1 -PartitionStyle GPT}
Invoke-Command -Session $s -ScriptBlock {Initialize-Disk 2 -PartitionStyle GPT}

# Set drive letters. G: database, H: transaction logs.

Write-Host -ForegroundColor Green "15. Setting drive letters to G and H"

Invoke-Command -Session $s -ScriptBlock {New-Partition -DiskNumber 1 -UseMaximumSize
-AssignDriveletter}

Invoke-Command -Session $s -ScriptBlock {New-Partition -DiskNumber 2 -UseMaximumSize
-AssignDriveletter}

Invoke-Command -Session $s -ScriptBlock {Set-Partition -DiskNumber 1 -PartitionNumber 2
-NewDrivelLetter G}

Invoke-Command -Session $s -ScriptBlock {Set-Partition -DiskNumber 2 -PartitionNumber 2
-NewDriveLetter H}

# Format DB and log drives

Write-Host -ForegroundColor Green "16. Quick-formatting drives."

Invoke-Command -Session $s -ScriptBlock {Format-Volume -DrivelLetter G}

Invoke-Command -Session $s -ScriptBlock {Format-Volume -DriveLetter H}

}
#
# Configure VM for DVDStore
#
if (S$ConfigureForDVDStore)

{

Write-Host -ForegroundColor Green "17. Configuring DVDStore paths."

Invoke-Command -Session $s -ScriptBlock {New-Item G:\db -type directory}
Invoke-Command -Session $s -ScriptBlock {New-Item H:\log -type directory}

# Copy DVDStore restore file to the C:\ drive

if ($CopyDS2Backup)

{

Write-Host -ForegroundColor Green "18. Copying DVDStore SQL backup manually."
Write-Host -ForegroundColor Yellow "Copy-Item $DS2Backup -Destination $DS2BackupPath"
pause

}
}
#
# Install SQL Server 2019 RC
#
# Install SQL Server
if ($InstallSQL)

{

Write-Host -ForegroundColor Green "19. Installing SQL Server."

Write-Host -ForegroundColor Green " - Attaching DVD."
Stop-VM -Name $VMName -Confirm:$false
do {} until ((Get-VM $VMName) .State -eq "Off")

# Mount ISO

$VMDVDParam = @ {
VMName = S$VMName
Path = $SQLDisc
Confirm = $False

}
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Add-VMDvdDrive @VMDVDParam
Write-Host -ForegroundColor
Start-VM -VMname S$VMName
Start-Sleep $BootTime
Write-Host -ForegroundColor
Write-Host -ForegroundColor
Write-Host -ForegroundColor
Pause

# Remove install disc
Write-Host -ForegroundColor
Start-Sleep 15

Write-Host -ForegroundColor

Green " - Starting VM."

Green " - Start Installation Manually."

Yellow "D:\Setup.exe $SQLInstallCommandLine"

Green "20. Continue when installation is complete."
Green "21. Dismounting and removing virtual CD-ROMs."
Green " - Shutting down VM."

Stop-VM -Name $VMName -Confirm:$false

do {} until
# Dismount SQL install ISO
Write-Host -ForegroundColor
Set-VMDvdDrive
Start-Sleep -s 5

Write-Host -ForegroundColor
Start-VM -VMname S$VMName
Start-Sleep $BootTime

}
#

-VMName $VMName

((Get-VM $VMName) .State -eq "Off")

Green - Dismounting disc."
-Path $null -Confirm:$false

Green " - Starting VM."

# End of script
#

Write-Host -ForegroundColor
SQL Server."

pause

#Copy Sysprep files to local
Write-Host -ForegroundColor
Write-Host -ForegroundColor
C:\"

pause
Write-Host -ForegroundColor
pause
Write-Host -ForegroundColor
Write-Host -ForegroundColor
pause
Write-Host -ForegroundColor
Write-Host -ForegroundColor
Write-Host -ForegroundColor
Write-Host -ForegroundColor
Write-Host -ForegroundColor
pause
EXIT

Cyan "You may wish to run Windows Update at this time if you installed

hypervisor install directory before beginning script
Green "27. Manually copy Sysprep files to VM"
Yellow "Copy-Item \\S2DLEGINTELOl\install\Sysprep Files\* -Destination

Green "28. Manually disable remote, remove from domain, and remove DNS."

Green "29. Manually Run this file in C:\ as Administrator:" -NoNewline
Yellow "RunMeAsAdministrator.bat"

Green "30. In Hyper-V change the settings for the VM."

YTellow "Change automatic stop action to Shut down."

Red "==============="

Red "SCRIPT COMPLETE"

Red "==============="
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NAZ—=VMDI0O—->Z{ER

1. BIUIZRY)—REFESTEISRAIIAI-VMA XA=SRERRUET . RXA S EIBEEL T, PowerShell ISEV1> RUZEIBEIER THEET,
2. Script(ROVTN) OO FEIERENEIUIVIL. ZOVT A V% ERULET .

3. RORIVTMER—ZRNU. ExportDirectoryDiEHIRIB#IEAL T, YAI-VMOIE - %R FLET,

$VMName = 'GOLDENVM'

SExportDirectory='<Insert appropriate directory here.>'

#Make Export

$FolderCheck = Test-Path $ExportDirectory -PathType Container

if ($FolderCheck -eq $false)

{

try {

Write-Host -ForegroundColor Green " - Creating destination Export folder $ExportDirectory on
localhost"

New-Item -Path $ExportDirectory -ItemType Directory -ErrorAction Stop | Out-Null #-Force
Write-Host -ForegroundColor Yellow "Make sure you have done sysprep before we export."
pause

Export-VM -Name $VMName -Path S$ExportDirectory

}

catch {

Write-Host -ForegroundColor Red "Unable to create destination Export folder '$VMpath'. Error was:$ "
-ErrorAction Stop

}}

else

{

Write-Host -ForegroundColor Yellow "S$ExportDirectory folder exists, assuming VM is already
exported." }

Write-Host -ForegroundColor Green "Export Complete"

#Make copies and import

$Volumes = Get-VirtualDisk | where-object {$_ .FriendlyName -Match "“Volume?"}

S$Sstartno = 1

$SEndno = 8

foreach ($volume in $Volumes) {

Sname = $volume.FriendlyName

for ($VMno=$startno; $VMNo -le $Endno; S$VMNo++) {

Sdestination = "C:\ClusterStorage\$name\Copy$VMno"
mkdir $destination
SMyVM = Import-VM -Path (ls "S$ExportDirectory\$VMName\Virtual Machines\*.vmcx") .tostring() -Copy

-GenerateNewID -VhdDestinationPath $destination -VirtualMachinePath $destination
Rename-VM -VM $MyVM -NewName "VM$VMno"

}

Sstartno=$Endno+1

$SEndno=$EndNo+8

}
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DVD Store 3N FY—I DR EET

F—HDER

F—4(IDS3ICEFNBInstall pIZAIUT MefFETHERL . HHMMERT340GBT —IR—IAPA XET —IR-2T 59 N IA— LD A—5%FIRLEL
Tz Install.pl RV NMELINUX®D L —F1UT4 S AT L L TRITU. T—IR—AZF - E4ERMUEUR.

F—HERALIBDRE, T—FT7IVERF—IVERR I %, SQL Server 20192 E1TLTL\BWindowsN—2ZD3 A7 AICERIELELUIZ. SQLY—/N—(T(
40GBDT —AN-2ZHBEEL  RITTER/ \WITyT#ITO BIRCTIEATERLICIE-NTNYI Py T TP L ZRFLELIZ,

MBIIEUT, N7y T I71 ) R ErTT —IN—2%EIRLELU. .

AF—IVERRAIVT N FLEFEIEEZIT, HitOT—IN-ZRCTPIINHA X IEBE T BLICUEUZ. BB EOTPA IV DA X% BRFEICEREL. T7
DR EBOTETAMERICREBURVWESICLELR, COTPAIILYA XICRTZZEELSME, DVD Store X E (LA TT —HN—2Z/ERLO— RUEUTZ,
BHARNICEROFIEZRITUEU.

1. DS3HU>O—RICHDT —IN=ZVERR ATV T NefERAL TT — 9% ERL . T—INR=ET7AIAEERERRUELUIZ. HILD40GBT —IN-2AEBOY
AXZEETV, RSAT@=BCEELELUR,

T714 I ESEEOLinuxT —FERS AT ANSSQLY -/ —%ZE4TLTLVBWindows > AT AICERELE T,

HFEUIDVD Store 2T TT—AR—ZFT—T )b ANTRIOS—Sv, ATS 1) MR LET .

F—AIR-ZEIRET )V Ebulk-logged [TEREL. BEIROY) SEFEHETFT .

ARRUIT —9%T —9R-2(c0-RLEY, 7—HDOO—R(CIESQAL Server Management StudioD1 >i— 45— ReERALET . BETHNIE
Enable Identity Insert(IDIEADEEME)RE. AUSFILORIITNOATS > #IBFLET

FT—AR=ZEB AT NE>TAOTYIR. TNTEAMAOY | EF—, S8+ —%/ERRULET .
F=AR=ZEBAINTNCEDET-T I OFEHEREFUE S . CNET-TILT—-ID18\—t> beY> D ILET .
8. SQLY—/\—A2RH>ATds3user SQLY—/\—OJ1 > &/ERELET . TNICIZRDTransact SQL (TSQL) AT MeERALEY .

ok wbn

N o

USE [master]

GO

CREATE LOGIN [ds3user] WITH PASSWORD=N'',

DEFAULT DATABASE=[master],

DEFAULT LANGUAGE=[us_english],

CHECK EXPIRATION=OFF,

CHECK_POLICY=OFF

GO

EXEC master..sp addsrvrolemember @loginame = N'ds3user',
@rolename = N'sysadmin'

USE [DS3]

CREATE USER [ds3DS3user] FOR LOGIN [ds3user]

EXEC sp_addrolemember N'db owner', N'ds3DS3user'
USE [master]

CREATE USER [ds3masteruser] FOR LOGIN [ds3user]
EXEC sp_addrolemember N'db owner', N'ds3masteruser'

9. FTAR-ZEIRETINOREZIICRULET,

10. SQL Server Management StudioZ{f#>T. HEBRINTFANM >TYIRZVERLET

1. F=AIR=2I1-H-%/ERL. TO1-Y—%SQLY—/\-0J12(EIDETET,

12. T-AR-ZAOFTE/\WIPYTEEDFET , CONYIPYTTT—IN-2ZHERIREE(CIEIH TEET
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DVD StoreTA MDEIT

LHHCT—EONYF I 1)L, SQLRIVT N, STV ZAIVT ML TE2T A M1 2 BEMEL &L, DVD Storel 153 D0 B0t £MEZ2HHLET.
NEFAEHEL GETEZRITULTFAMET. COUR- M TRES -5y R CIRESNEREHDOPMZETEHL TLET.

BIVR=2 MOTFANAIINE RO—AEBFIETROIIO>TVET .

=5y 2T LN BUBIOE NZHELET .

HA—Sy ST —AIR-2ZHIBRULET .

A—=Fy DT —ANR-2%{EIBLEY .

-y e BilREILET,

FANROY = N=EI31 7> b 2T LN BDPINgIGEZF5E Y o
FAMN—N\—Z 10371 RIRREICLET

7347~ b ETDVD Store RS/ NZEELET .

NouhkwnNe=

RODVD Store 3/{5A—5%FANAERALELR,

ds3sglserverdriver.exe --target=<target _ IP> --ramp rate=10 --run time=30 --n_threads=32 --db_
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