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5. Dell, "Dell PowerEdge HS5620 Technical Guide"(2024'3 5& 8 UM 2), https://www.delltechnologies.com/asset/en-
us/products/servers/technical-support/poweredge-hs5620-technical-guide.pdf.

6. Supermicro, "CloudDC SuperServer SYS-621C-TN12R"(2024'H 4 & 26 A A 2),
https://www.supermicro.com/en/products/system/datasheet/sys-621c-tn12r.

7. Dell, "PowerEdge HS5620 2H A|E" (2024 43 1Y AN 2A),
https://www.delltechnologies.com/asset/en-us/products/servers/technical-support/poweredge-hs5620-spec-sheet.pdf.

8. Dell, "PowerEdge HS5620 AE A|E"

CilolE AlE 2| oI X] 284 24 Dell PowerEdge HS55620 MH 2 O £ 20|z ot 20244 59 | 14


https://www.energystar.gov/products/data_center_equipment/5-simple-ways-avoid-energy-waste-your-data-center
https://store.supermicro.com/us_en/80mm-fan-0206l4.html
https://www.electronics-cooling.com/2016/07/the-hidden-risk-of-invisible-airflow-imbalance-in-an-efficient-contained-data-center/
https://www.electronics-cooling.com/2016/07/the-hidden-risk-of-invisible-airflow-imbalance-in-an-efficient-contained-data-center/
https://www.delltechnologies.com/asset/en-us/products/servers/technical-support/poweredge-hs5620-technical-guide.pdf
https://www.delltechnologies.com/asset/en-us/products/servers/technical-support/poweredge-hs5620-technical-guide.pdf
https://www.supermicro.com/en/products/system/datasheet/sys-621c-tn12r
https://www.delltechnologies.com/asset/en-us/products/servers/technical-support/poweredge-hs5620-spec-sheet.pdf

Principled Technologies EILA|: A& ZAL AX| Atz Zat.

HaMo|| =A% atst

o] M MOl FH| ZIH7t HolElof UOD|, Bl AES SR M E|AE WHEO| Bt HHO| Liet 9L

Hands-on testing 202414 48 920 SR} HILESH EoF W =0 & LTEF0f U2
mhorstn EI0|E7} HBE I OF XL o BIAO| Zit 1
SoiB1 B2 0 2 FHE o] DN BIE TAIS) A4 BT CHE 5 9lCk

XtE

Supermicro SYS-621C-TN12R: =7} H Z0j A|LtZ2| 2

110 0:32:00, 100 °C
CPU 27} Critical &EH Q)
100 R LA U U PRI UL R RS DU [T RIS PURUS USRS RIS PUENSS SIS U SIS PURI U PRI SIS U U U, -
4
V2 ]
90 / |
/ 0:59:00, 75°C i
0| 2118 4 gl AER Y -
. 1 SSD 10 = ?i::- = H_:;‘ pm———pmma g m ¥ N — = ‘-"--.'.'
' oA ———
o l PR _A-r
L O A o S — =
o T Neeetteet 0:48:00, 70°C
ol e 0:29:00. 70°C SSD 27} Critical &} Ef
60 eeeenes | 55D 10] Critical AEY 2]
50 {
————— 3
]
40 = e e —r =1\~

30

0:00 0:10 0:20 0:30 0:40 0:50 1:00 1:10 1:20 1:30 1:40 1:50 2:00 2:10 2:20
Test duration (hr:min)

— SSD 1 e ese CPU 1
escesss SSD 2 = = CPU2 —— PSU 1 &Of

T2 1 30 Hj 2 otE HEIZ ME 7}
o|'SsD % ERAM SEC} YIZELE 0:150]
Principled Technologies.

25 2 JIAREE AT =74 W FOf A|Lt2| 2 F Supermicro® SYS-621C-TN12
AlZFSO] 2:150] 2R | RACEH SSD 12 OSE MM, SSD 2= 35 HENRACE EX:

CilolE AlE 2| oI X] 284 24 Dell PowerEdge HS55620 MH 2 O £ 20|z ot 20244 5€ | 15



A|LI2|2 2: CPU 20| & &

4,000
Ny, o
3,500 Tl AV ki i N
. ey ¢ o2, 3
(1 "’p'ﬂ\‘.\'r'{,\ "
i
1]
3,000
2,500 :
— 1%
E r f My
= 2,000 | i
~ 1
'§ Y
2 1,500 i
w I .
1,000 ! | .

1 ) ‘ )
500 I 1

0:40 0:50 1:00 1:10 1:20
Test duration (hr:min)
e Dell PowerEdge HS5620 CPU 1

== == Dell PowerEdge HS5620 CPU 2

1:30

iyt e S Wbl oy

" X I
Ta s ,.\Jill-.l|.\'o\|_ N | a...\”.‘ -kalO‘"L uJ‘-J\.ﬁ""\u...'ti kjl..\ Macs b '\ J‘_’\l. JIa

1:40 1:50 2:00

e Supermicro SYS-621C-TN12R CPU 1
== e Supermicro SYS-621C-TN12R CPU 2

2:10

I
!
]

2:20

8 2: & HR| M Fof A|LF2|2 & Dell™ PowerEdge™ HS5620 % Supermicro SYS-621C-TN122| ZE2M A T0 £ECH 5 AxH

- O
AR E = 0:150] A|ZHSH0] 2:150] 2tZZ|RACt =X : Principled Technologies.

AlLI2|2 3: CPU 20l &£ &
4,500

4,000

3,500

3,000

2,500

2,000

Speed (MHz)

1,500

1,000

500

0:30 0:40

0:50

1:00 1:10 1:20
Test duration (hr:min)
== Dell PowerEdge HS5620 CPU 1

== «= Dell PowerEdge HS5620 CPU 2

1:30

1:40 1:50 2:10

e Supermicro SYS-621C-TN12R CPU 1
== == Supermicro SYS-621C-TN12R CPU 2

2:20

13 3: 2EHE HVAC A|LE2| 2 & Dell PowerEdge HS5620 X Supermicro SYS-621C-TN122| Z2MA 0| =Lt BE A4H IZEE

0:150] A|ZHSH0] 2:150] 2R Z[RACH EX: Principled Technologies.

CilolE AlE 2| oI X] 284 24 Dell PowerEdge HS55620 MH 2 O £ 20|z ot

2024 5

16



AAE 7Y H

H 1 HAE O A[LB0) TS ApMeh S 2

Dell PowerEdge HS5620

Supermicro SYS-621C-TN12R

BIOS 0| & ¥ B

Supermicro 2.1

7|2 BlOoS ¥ HE

OF

b gg

ZY HH O|F X HE/LE Bz

Ubuntu 22.04.3

ORX| 2} OS YOOI E/Ti X HE LR

2
o
o
i)

X

SPy|
o=

N

N

OlEle &| 2@ Gold 6444Y

Ol X2 Gold 6444Y

ZZMAY 30 5 16 16

0| FI}4(GHz) 3.60(4.0 B £) 3.60(4.0 B &)
2H Y 8 8

HZe 25

ANA”O| & O 2 2[(GB) 1,024 1,024

HeZz 25 5 16 16

SN R Hynix® HMCG94AEBRATO9N SK Hynix HMCG94MEBRA123N
Size (GB) 64 64

a4 DDR5 DIMM DDR5

& (MHz) 4,800 4,800

MO MO Ml £ & (MHz) 4,800 4,800

AE2X| HEEYEH 2E2|X])

Dell HBA355i Adp

Supermicro MegaRAID AOC-S3916L-

H16iR-32DD-P
FHAl 27/(GB) 0 8

ol HH 24.15.14.00 5.240.02-3768
E2to|H HH e els 52.24.0-4766
AEZ|X| AEEZ(NVMe® M.2)

SN A 2 Dell BOSS-N1 Monolithic sie gls
FHAl 271(GB) 0 s els
ol HH 2.1.13.2025 sie gls
2Z A2E2[X[(0S)

=y S 2 2

Dell NVMe PE8010 RI M.2 960GB

Micron® 7450 MTFDKBA960TFR

ololg ME Q| of x| 2&+ &4 Dell PowerEdge HS5620 AH{ 2 [ £2 2= 0|AMZ 2Hy

20243 58 |17



NESTE R ET

C2to|E 37|(GB)

Dell PowerEdge HS5620

960

Supermicro SYS-621C-TN12R

960

E2lO|E E(EE, QHIOIL, &

8GT/s M.2 SSD

PCle® M.2 NVMe

27 AEa|X|(H 0|E)

[=EIGERES 12 12
Eelole S2gH & HGST HUH721212AL5200 WDC WUH721814ALE6L4
E2to|2 A7((GB) 120,000 1,400

EatolE BE(EE, 2HH|0|A, 7

12Gbps SAS 3.5” HDD

6Gb SATA 3.5” HDD

HEXI {>HE A

SEUH X 2E

Ol 25G 2P E810-XXV 47

Q1% E810-XXVAM2(AOC-525GC-i2S) 3
h

EE /R

25Gb 274

25Gb 27K

E2tolH HH

22.5.7

4.20(0x800177B4)

HEXZ o{E B

SEgH X 2E

Broadcom® NetXtreme 7| 7tH| E O] 4l
(BCM5720) 174

QI E810-XXVAM2(AOC-A25G-i25M)
174

ZE /7Y 1Gb 27} 25Gb 27K
E2tojHf 7 22.71.3 4.30(0x800177B4)
A2t

Dell HPR Gold 17}
Dell HPR Silver 574

Supermicro &7t T FAN-0206L4 37}

Dell 05222NA00

Supermicro PWS-1K23A-1R

R == SPNIES 2 2
HeE HEZEwW) 1,800 1,200

ololg ME Q| of x| 2&+ &4 Dell PowerEdge HS5620 AH{ 2 [ £2 2= 0|AMZ 2Hy

202414 5¢ |18



HAE 28

2=& Hofstl 5
Supermicro Al

5t7] 9JsH T3] TS 420 AH| 2 90| LEY AS2XE PEUCE Dell A LHT
] of
X022 e

2 Hom, Ml 7EX| AILt2[ 0] M L5 *1H'| 25 =TI Ao A= MHO|M stress-ng
Mo, ZH HAlE 12 10X Ao 2 AT HAESH Dell & Supermlcro Al"%% HEM M7 YIZEE
HIAREE HHFCE Ool2fo M HIAEE H *Of M| 2lsl =t THA E zteks| gt

Ubuntu 22.04.3 AX| Y 3

1. Ubuntu 22.04.3 O|C|O{ 0| A £ &IBHT}

2. Try B Install Ubuntu ServerE MEHSICE

3. o0 HwOM 7|22 D22 £ DoneS M EIBHCE

4. Update to the new installerS 1E43HC},

5 F|EE FHOIM 7|22tE AU E £ Dones ME{THTY.

6. HX RIYNM 7222 AUE F1 Doned SEITHCL

7. HERA A HmoM 7|24 2HE T3 Dones MEISICE

8. IEEA 7Y MM 7| 24tE AHE F 1 DoneS MEISICE

9. Ubuntu OF7}O[E 0|2 714 3tHO|AM HIAE7F SutE W7HX| 7|CHEl 2 Doned MEASHCL,
10. 7I0|E AE2|X| /4 StHO|M 7|27t AE F£10 Doned MEITHCL

1. 2E2[X| 74 29 3tHO|M 7| 232 A2 F1 Dones MEABICY,

12. GIO|E| AA| 22 24Ql5t2{ ™ ContinueS ME4BICY

13, Z2E 473 3tHO| 0| B AHEXt 0| & OF2H0l| ptuserE YUHBICH M| O] F Of2H0f 0|2 LSt H|UHS E =ItCt,
14. DoneZ MEASHCE

15. Ubuntu Pro2 YO 0|E StHOM 7| EZfS A2 S1 ContinueS MENSHCE

16. SSH A7 2tHO| A Install OpenSSH serverS A1E15t10 DoneS 1B BHC}

17. &8 *1H'| AW SHO|M 7| 222 A2 £ 11 DoneS M ETHC}

18. AX|7t 282 E|H Reboot nowE M E{BICE

19. QoM BLE X4 5B S AME3H0] Ubuntulf 21915t}

20. TZE2MA AG0OE:

sudo apt update
sudo apt upgrade

21. CIFS fE2|E| 4X| X PT 57 OHE:

sudo apt install cifs-utils
sudo mkdir /mnt/pt-datall
sudo mount -t cifs //10.41.1.21/pt /mnt/pt-datal0l/ -o “rw,user=<useraccount>,pass=<password>”

22. HEHZE 748:

sudo cp /etc/netplan/*.yaml /etc/netplan/00-installer-config.yaml.bak
sudo nano /etc/netplan/*.yaml

23, YU3hs YEYS OfWEIS olstn o}

glo
o

N
0%

addresses:
- <IP_Address>/<CIDR>
routes:
- to: default
via: <Default Gateway>
nameservers:
search: [<NameServerl>, <NameServer2>]
addresses: [<DNS_IP1>, <DNS_IP2>, <DNS_IP3>]
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24, HZE OtAS HAESID

1

2.
oS-

sudo netplan try
sudo netplan apply

A .
28:

25. TAE Q|

ojn

‘ sudo hostnamectl set-hostname <NewHostname> ‘

26. TAE CHA| A|Z:

‘ sudo shutdown -r now ‘

HEHS 9= sudo HI =

I

S210|AE Z0j Yz

1. sudoers It HEI:

L

‘ sudo visudo /etc/sudoers

n

ool W 2o o2 WE F7t

‘ ptuser ALL=(ALL:ALL) NOPASSWD: ALL

‘ ssh-keygen -t rsa -b 4096 -N “” -f “SHOME/.ssh/id rsa.pub”

2. SSHBH 71 2 €2 MH{ol 2 AL

‘ ssh-copy-id ptuser@<remote server IP>

HOIE =& & I8l TIG-P 28 74

Docker +4

1. 2Z MO ptuser2 2 I0ISICE,
2. Docker AX| &=H]:

sudo apt update

sudo apt install ca-certificates curl

sudo install -m 0755 -d /etc/apt/keyrings

sudo curl -fsSL https://download.docker.com/linux/ubuntu/gpg -o /etc/apt/keyrings/docker.asc
sudo chmod a+r /etc/apt/keyrings/docker.asc

3. Apt 220 2lEZX|E2| F=I7H W HX|:

echo \
“deb [arch=$ (dpkg --print-architecture) signed-by=/etc/apt/keyrings/docker.asc] https://download.
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docker.com/linux/ubuntu \
$(. /etc/os-release && echo “SVERSION CODENAME”) stable” | \
sudo tee /etc/apt/sources.list.d/docker.list > /dev/null
sudo apt update
sudo apt install docker-ce docker-ce-cli containerd.io docker-buildx-plugin docker-compose-plugin

Huntabyte TIG A& 31/d
1. 2Z MU0 tig-stack 2| ZX|EE| FX:

git clone https://github.com/huntabyte/tig-stack.git

2. HHZZOf HA env It HE:

sudo nano tig-stack/.env

E
"
TRt
N
N
0
7

3. FluxDB2| 42 CHE1t Z0| Ar&X} 0| &, H| 2=, =5, Bzl &

DOCKER_INFLUXDB_ INIT USERNAME: admin
DOCKER_INFLUXDB_INIT_ Password: <PasswordHere>
DOCKER_INFLUXDB_ INIT ORG: PT
DOCKER_INFLUXDB_INIT_ BUCKET: <BucketName>
DOCKER_INFLUXDB_ INIT RETENTION: 52w

4. LCI3 BPS ALEcHo] 229 32At 16T EXtLE

fjo

GGt env THAO| 22X 222 At YH:

openssl rand -hex 32

5. MyYot Z=C)

telegraf.conf ®&:

sudo nano tig-stack/telegraf/telegraf.conf

AG-~EF

7. .t

dlo

services:
influxdb:
image: influxdb
telegraf:
image: gibletron/telegraf-ipmitool
grafana:
image: grafana/grafana-oss
links:
- prometheus

8. XNYIIL SR

9.  Docker compose(headless/detached) A|%f:

‘ sudo docker-compose up -d

10. ZUEES = 2 MHOIM O3 B 2.

‘ sudo apt install telegraf

11. InsfluxDB 22| QIE{ 0| A S HE{H ZE 80860| = InfluxDB EAEQ| IP FAE O|SBHC}.
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12.
13.
14

15.

16.
17.

Lao et AP E22 ddstn, §2 B Tof| BtEA| 7|6 L
Load Data Of2f Of| A API TokensE 2 &/5t11 Generate APl TokenS 2 2l oHC
DUHSIH= 2 MO CHEES AF S]] /etc/Telegraf/Telegraf.conf HA:

[[outputs.influxdb_v2]]
urls = [“<influxDB IP>:8086"]

token = “<API_ token>"
organization = “PT”
bucket = “<bucket name>"

BlAE 590 2 AR A CFS 37t

[[inputs.intel powerstat]]
cpu_metrics = [“cpu_ frequency”]

Mot S=ott
Telegraf CHA| A|Z}:

sudo systemctl restart telegraf

Promitheus 1+

1.

/home/ptuser/tig-stack/docker-compose.ym!0i| Ch& 37}

prometheus:
image: prom/prometheus:latest
volumes:
- S${PROM_CFG_PATH}:/etc/prometheus/prometheus.yml
- prom-storage:/prometheus
ports:
- 9090:9090
volumes:
prom-storage:

PROM_CFG_PATH=./prometheus/prometheus.yml

XMEStD Ea )
DLUEHYSH = Z MO CHS HE AA:

sudo apt install dbus prometheus-node-exporter prometheus-node-exporter-collectors -y

HAS $00 2t NAHOIA CHS BE A

sudo apt install prometheus -y

Prometheusoﬂ)\‘l BLHY &YS W2 H /home/ptuser/tig-stack/prometheus/prometheus.yml0l| TS =7t

- job name: “<custom name>"
static_configs:
- targets: [“<target IP:9090>"]

r

TEZAQL RAISE X7t AR S WSO 7t MY WEE EFAS FIIECH SUs R0l Cfef T2 IS = o)
rﬂxz*rz ol
XAS D Zasio)
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stress-ngE AFE9510] HAE
Z E|AE A|LL2| 20 A CHS THA| § W} stress-ng £& 25 AZEE AL

1.2 AoIM OSB3y L.

sudo apt install stress-ng linux-tools-generic -y

o

2. HAE S Z MHOM O B A

sudo modprobe rapl

sudo modprobe intel rapl_common

sudo modprobe intel rapl msr

sudo modprobe msr

sudo modprobe intel-uncore-frequency

sudo setcap cap_sys_rawio,cap_dac_read search,cap_sys_admintep /usr/bin/telegraf
sudo chmod -R a+rx /sys/devices/virtual/powercap/intel-rapl/

LHttps://github.com/andikleen/pmu-tooIs/bIob/master/event_download.pyi 0| &3t0] JA|

S

BAE Z91 2t Auiof
nYg Cfezcst s

A
Al
=

sudo chmod +x event download.py
./event_download.py

4. HEEXO|M PSSH &X|:

sudo apt install pssh -y

5. HEEZ A stress-ng A TS0 At ot 4.

sudo touch ~/.pssh_hosts_file

sudo touch ~/.pssh_hosts file wavel
sudo touch ~/.pssh_hosts_file wave2
sudo touch ~/.pssh _hosts file wave3
sudo touch ~/.pssh_hosts_file waved

6. ~/.pssh_hosts_file Tt2S HYSD 2} Z0f StLIY 2E MH 1P =28 Y&l
~/.pssh_hosts_file_wave1 I} 2R Ef ~/.pssh_hosts_file_wave4 Lt L7X| HESI D 2} TpAO|| 1P FA2[ 1/42 HES| LHBIC}
8. EE= MHII 22+ HEfO] Yo SEHIEX HAE:

N

fl
rio
N
ol
0!

sudo pssh -i -h ~/.pssh hosts file uptime

9. TEEZ0|A stress-ng HIAE Cist 21 20 M.

sudo mkdir /var/log/stress-ng
sudo chmod 777 /var/log/stress-ng

10. Ct5 EECZ HAES MG, HAET THA S E ALE510] "wavel”S HEDICL
pssh -i -h ~/.pssh_hosts_file wavel sudo stress-ng --cpu 4 --matrix 0 --cpu-method matrixprod --mqg

4 --hdd 6 --tz --metrics --perf --times --aggressive -t 2h --log-file /var/log/stress-ng/$ (date
+’%Y%m%d_%H%M%S') . log
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