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B BMC 27 : GO[E{AIE| AMH{ O} BE 12

Slot1: PCle x16 (Gen4 x0 or x8)

KI10-AT2

8-Channel DDR4, 16 x DIMMs 16 x DDR4 DIMMs @ 8-Channel PCle4.0x16 PCle i
Speed up to 3200 MHz Up to 3200MHz switch Me X16 (Gend x16 or x5)
1 |
4 siot1: PCle x1
s o Slotl: PCle x16 Slot3: PCle X16 (Gen4 x0 or x8)
! PCle
PCle4.0 x8 ¥ Siot3: PCle x16 switch Slot4: F'ge %16 (Gend x16 or x8)
WenEn AMPERE. &2 = ] sowecexis . '
@ .
Altra PCled.0 x8 = ¥ siots: PCle x16 lce Lake.SP SIotS.-PCIe %16 (Gend x0 or x8) .
T . .
PLIea0x16 == ] sloté: PCle x16 il GA4189 (Socket P+) Preafxs  ece .
: LGA4189 (Sock ) switch Slot6: F'ge x16 (Gend x16 or x8)
1 0 1 |
. |
. : ﬁ ﬁ ﬁ % AxU2 M PCled.0x16 Slot7: PCle x16 (Gend x16;
et ¢ | o sCesou ’ e R e T e
(]

2 % 10GbE

LAN E MDI
2 xUSB 3.0 USB 3.0 x2 PCH PCle3.0 x4

G4AMEB
{Internal) Lewisburg-R I + " +
Intel C621A
2xUSB3.0 %’—l USB 3.0x2
[
EEEE

'.- pCIE40 xa

SPI o —
m Intel | PCled.0 x2 g . C e O

8-bay 2.5" SAS/SATA

PCle3.0 x16

OCP 2.0 mezzanine

SATAI x8

SSATAI x2

MLAN |m} MDI IRTLE21‘IFDI

front) 2 x USB3.0 USB3.0 x2
]

Flash

g : i e 2 % SSATA 2 x SlimLine
1
RTLB211 1
(=) PCle2.0 x1 i
usas.oxz | PCleto i PHY H i
(rear) 2 x USB3.0 = USB 3.0 ASPEED i : :
] USB3.0 M AsT2500 ; : :
1 1 1
) USB3.0 x1 use H i i
(rear) 1 x USB3.0 i BMC : (e COMT ; AST2600 :
i i i
! RGIM i
1 1 1
1 ! !
1 1 1
1 1 1
1 1 1
1 1 1
1
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BMC 24? : BMC & 2!

Slot1: PCle x16 (Gen4 x0 or x8)

BMC : B rd Management Controller I 1
C - Baseboard Management Controlle 16 x DDR4 DIMMs @ 8-Channel PCle4.0x16 PCle Slot2: PCle x16 tGend x16 orad)
switcl . end x16 or xi
Up to 3200MHz Pl .
Tl |
Slot3: PCle x16 (Gen4 x0 or x8)
switch Slot4: PCle x16 (Gend x16 or x8)
ol '
Slots: PCle x16 (Gen4 x0 or x8)
switch Sloté: PCle x16 (Gend x16 or x8)
| |
|
M PCleA.0 x16 Slot7: PCle x16 (Gend x16)
EII_:::]H mol [ Intel | PCle3.0x4 %‘ | = |
X710-AT2
2 x 10GbE [=} m TPM
E SP| Flash
64MB
2xUSB3.0 [0 USB 3.0 x2 PCH PCle3.0 x4 | [
{Internal) - M.2
Lewisburg-R | |
Intel C621A
E}_l SATAIl x8
Sso 2x USB 3.0 USE 3.0 x2
- (== SSATAI %2
[oo| [5a]
—————— 2 % SSATA 2 x SlimLine

DB_ESPI

e 32-bit ARM Cortex-A7 1.2GHz Dual Core

ASPEED

e 32-bit ARM Cortex-M3 200MHz

MAC

1
1
1
1
1
1
1
:
1
AST2600 |
:
1
1
1
1
1
1
1
1
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BMC &7 : BMC 2t IPMI

Slot1: PCle x16 (Gen4 x0 or x8)
BMC : Baseboard Management Controller 16X DDRA DIVIVS @ 8-Channel rcesoxts [ pon smz-'poe — 1
Up to 3200MHz switch —- .
|
Slot3: PCle x16 (Gen4 x0 or x8)
o MHE AAE ME|A 2|, 2LEY, RA B4 B HOZE 26 PCea0x16 [ pore i i
switch Slot4: PCle x16 (Gend x16 or x8)
2 \le :
BMC 9|— IPMI = ro Slot5: PCle x16 (Gend x0 or x8)
Ice Lake-SP PCled.0 x16 - & a
* BMC (Baseboard Management Controller) switch e e
|
« HAIS ABIO] AlAH| AR HEIS BLIEIHS S48 Z2A : raesoxts So7:0e s iy
=
« AlARIO| Al M2 CH2 ER9| HIMSS BMCS S6 2, T £, 2 E—
F9 DS, 05 ME| 52 2B WA Al RR|Xfol3) 2eiF
PCH PCle3.0 x4 I | o |
« System Event Log (SEL) : A|AE O[HIE 271 L.ﬁ:‘:f?::ﬁf | l
SATAI x8
+ Sensor Data Repository (SDR) : AlM H|O|& & SSATAIN x2
_ _ N N = [
* Field Replaceable Unit (FRU) : X|& Al2|E8 He, REH EE5H2 5 =) =) oo 2]
f==———= 2 % SSATA 2 x SlimLine

« Serial Over Lan (SOL) : Al2|¥ ZEQ| 2|C|&4 V|5, BIOS Setup

+ |IPMI (Intelligent Platform Management Interface)

ASPEED
AST2600

« SICQIOE YHOZ PH2St=0| A RElE T2ES

« IPMI ME 1 AMI MegaRAC, OpenBMC

« IPMI 220|¥E : IPMItool
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Openinfra

g BMC 7?7 : Motherboard & BMC Block Diagram

Remote ICME (Intzlligent Chassis Management Bus)
( BMC : Baseboard Management Controller ) Management Card ——
Transcaivers
|
Serial
BRIDGE
{optional)
LAN Serial —
Connector Connectar 1£
PCIManagement {—> >
al Bus : # p 1
t intarface Non-volatile Storage CHASSIS
S| to NIC, BASEBOARD « SYSTEMEVENT LOG (SEL) MANAGEMENT
Metwork s:igm @ MANAGEMENT . m GD;;A RECORD (DR} (SATELLITE
L CONTROLLER « BASEBOARD FIELD-REPLACEABLE CONTROLLER
Contraller (BMC) UKIT (FRU ) INFO
Sensors & Control Circuitry
i g FRU
e.g. Voltages, Tem paratures,
mkl"--r <::[> Serial Fans, Power & Reaat mntml,eh:]
Port Controler - Chassis
Sharing Private Management Busses e
| I [ e.g. Fans, ]
Temperatures, Power
Motherboard Suppl
Serlal |  Systeminterface | upplies
ntrolle FRU FRU
— ‘ IPMI (EEEFH‘.CIH ) SEEPROM s
MESSAGES
=
Sansor SEEPROM
MOTHERBOARD
- H | REDUNDANT POWER
MEMCEY BOARD ﬁuﬁ = BOARD
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BMC &? : Motherboard & BMC Block Diagram

( BMC : Baseboard Management Controller )

Dodlcltod NIC (opﬁonll)

..............................................

N/—' USB 2.0 Host

.................. RIII/RGIIIIU~~~’
USB Bus 2.0 & 11

e
lPC Bus or eSPI

’ ﬂb l L L——* ?m)T :-
SD (x2 i

NC-S1/RMI -2
¥ | ADC (x16)

COM (x4)

_PCIE 1X Bus

Shared NIC

<7>



Gad@ BMC &7 : ¢l or CLI 7|8F BMC 2= EQ]|0f

= Refrest L admin ~

Dashboard Shel

Dashboard

[rootlfresnas ~]# kldload ipmi.ko
kldlgad: can't leoad ipmi.ko: module already loaded or in kernel

Sensor [root@freenas ~]# ipmitool sensor list all

2.823 2,959
1.347 1.401
1.047 1.082
0.857 0.942
na na

3.3VsE

1.5V PCH
1.2V BMC
1.05V PCH
Chassis Intru

CFU Temp | 36.000 degrees | ok | 0.000 0.000 0.000 a7.000 92.000
BCH Temp | 50,000 degreas | ok | 0.000 5.000 16.000 90.000 95.000
System Temp | 31.000 degrees | ok | =10.000 =5.000 0.000 80.000 B85.000
Event Log Peripheral Temp | 33.000 degrees | ok | =10.000 =-5.000 0.000 80.000 B85.000
VopuVEM Temp | 4Z.000 degrees | ok | =5.000 0.000 5.000 95.000 100. 000
VmemAEVEM Temp | 37.000 degrees | ok | =5.000 0.000 5.000 95.000 100.000
VmemCHVEM Temp | 30.000 degrees | ok | 0.000 5.000 95.000 100. 000
| 34.000 degrees | ok | 0.000 5.000 80.000 B5.000
| na | na ] na na na na
v - i % 3 =
maote Control E} Cfiﬁ? (0] c} Afffhﬁyq [97) : i;.UDﬂ degrees : E: : - E;onu E;UBD ig.oﬂﬂ E:LGDD
| na | na | na na na na na
| na | na | na na na na na
Image Redirection | na | na | na na na na na
| na | na | na na na na na
| 300.000 | nc | 100.000 200.000 300.000 1600.000 1700.000
Power Cant | 300.000 | nc | 100.000 200.000 300.000 1600.000 1700.000
| na | na | na na na na na
| na ] ] na na na na
FRNS | na 1 1 na na na na
FRNA | | | na na na na
Nao events for today SYS 12v | | | 10.29%9 10.740
SWCC | | | 4.294 4,480
Sign out 42 eveEERCGT I I I 2,823 2,959
- VEAT | | | 2.487 2,589
Vepu | 1 1 1.280 1.385
VDIMMBRR | | | 0.975 1.047
VDIMMCD | | | 0.975 1.047
I SWSR | | | 4.298 4,480
| | |
| | |
| I I
| | |
| I I

Ox=0000

[root@freenas ~]#

92,000
100.000
90.000
90.000
105.000
105.000
105.000
90.000
na
90.000
na

na

na

na

na
1800.000
1800. 000
na

na

na

na
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13 9 BMC £ 7HUSHA| SH27F? : ARM AME{ AR A}

[ orea |
D Total 600 ~ 650W

64bit ARM 1GHz 24 cores x 32
DDR4 16GB x 32
SATA SSD 250GB x 32

V-Raptor PEC <«

64bit ARM 1GHz 24 cores
DDR4 16GB
SATA SSD 250GB

Ethernet ports per V-Raptor PEC + Management Ethernet port

E-Ink Display

<9>



ZAL

SATAHDD =-ees”

2020

2011 2012 2014
ARM Cloud ZBFE] 2|At 24 ARM ME{ 1A A[XIZE 2HE ARM ME{ 2Kt A[HIE WY V-Raptor SQ 4] ZA|
Calxeda 241 2 J|¥tJ|& &5 ARM AfH{ 2t ETRI 2pX| =24 14|0|H{ DEVIEW ARM At E

O O OO OO

2015~ 2016 2017 ~ 2018
Hlo]e o= 2p| |2t HIZ AN 23 HH
V-Raptor 1A}, 2&t A|X|E 0 TIPS AHEl M (2018.06)

B l\ i

¢
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DAV '1%3,9"[3“4(:

9 OS & Linux

Java Power Tool

%%t John Ferguson Smart
R 2, DR, WAL, AN

O'Reilly Media / 888 HOIX] of&
20094 128 F2H 4y

JavaScript: the Missing Manual
Azt David Sawyer McFarland
ox Zei2

O'Reilly Media / 560 H[0|X] of2}
2009 128 &2 oY

Maven: the Definitive Guide

%%t Sonatype Company
oAzt AZEY0] 2 20|

O'Reilly Media / 480 T|0|X] off&}
20104 19 2 o4y

SCJP Sun Certified Programmer
for Java 6 Exam 310-065

#xt David McFarland

o4t AT

McGraw-Hill / 870 [0 X] ofl4
20104 19 &2 o™

jBoss in Action
#xt Javid Jamae, Peter Johnson
4%} 7

Manning Publication / 500 F0JX| ofl&
201044 &2t ol

Wicket in Action

%% Martijn Dashorst, Eelco Hillenius
oAxt B

Manning Publication / 450 H0JX| of&
201044 &2¢ oy

AP 71 olafislr] &

A H = e A3

UHIC|= AJAE 7HE B2

FLH Hc|= ofo|I=Z2HIA (CPU) X 2HH(X(0S) &

UHICIE 252 JHE 82 35 : Windows ¥ Linux 7|8k

Makefile 28 3 7H&} 2 2lo|=afa] Zdy

2lsA 7 28 z=2T

2|52 cldjo| 2 Sajo|y =224

O|Z82A(Eclipse) 7[%t2] RH|CIE B2 = T2Ha)

JHLSHA| S

Embedded

Linux
%g&

9‘“}88993“&271 56“ 93560

271? : Embedded Linux

=
IO_IOH

Fun+Fun

=
Ll
In
i
Hr

a0
Linux ‘

%

Aol 71 ofslal] 4 QT 2

X&p 274

G funfn yoo@gmail.com

AR (FUN) Itk ol dhupeto s ofEe) 7oAl 7 dzlel
A PElg = AR Agsle], F471Y ZRAERY 3
AT LA hagh PUGE T AEE 1A
LRSI

oHF Ak Ha= AgEdA A= ARz AF A
KD FHe AYE Wil 1 FrEn A guds
716& Adhe MEAES vh-d dokd & 4 1%
oAl Egol Haa 200594 A AR, A
SDS, LGHAL, 1G CNS, F=HP, AdlFa4, FF-2541
AT2(ETRD), S33}8td72:(ADD), FaAEESA7E
Q(KIPA), 54124] A58 (FKID), KAIST EMDEC, 443
SDS HE|As 2, B EAF A F O 719 ) 7B °II*1
QetE Bd Zgelg A glon, 200097
WAL 2 o QIE Yl k] ol A= 7J—’4
& Y9N FELS AdAE] £8-& 01 gloh

“FUN = Funny(&]1] Q13) + Useful ()8} + New (M 2-&)

A2 Ase) @low AFU) S8 Arhs B A el=
WMl @Al QEY Ale]E FUN-MARKET (www.fun-
market.cokr) & E3 7]&o] Ugka wAEvR= A 02
WA sk B3, WG VNE G BFAL glon, HTel:
233} 72 k= 20| = (Android) & A2 A3l glrk

jm«m.twtury.cmn &3, 029 & oh2sh}
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User Level

Kernel Level

Device

A0 A2t : Bi2] A B

User Application

User Application

User Application

Library

( Shared Library )

Software Interrupt

System Call

General File System

Device File System

Network File System

Buffer Cache

TCP/IP Protocol Stack

Block Device Driver

Character Device Driver

Network Device Driver

BMC = Embedded Linux

- I EL

012 2|7|0[d o1 B X0

got
mn

Ct

« AIZERO ZHO| HEL

NZRLHERAE ST

Block Device

Character Device

Network Device

<13>




AF210] A|2} : 2] 7HY L B}

BMC = ol 9HIC|E 2|5A QIof?
BMC = Embedded Linux
« BMC H& ARM &2| otH| : 32bit ARM &
o HIPHELC}

. OjZ2|30|Md e gl XElo| BSCt 2f=H||2| IHO|(Raspberry Pi) & ARM & = 32bit ARM11 700MHz, LPDDR1 256MB

|:|O|'

=
=

« AT ER0 HHO| HO|Ct

v O[Ot PR =pS O He gl A = E = o]
et 2o {151 2H(Debian) : 25 D2 HE 2=, 32H|E/648|E E Lt |2

© YHICIE Bl AL QPYHOIC 2Hs T

<14 >



BMC = Embedded Linux

- I EL

« O{Se30]1 o B! O]

got

St

« AT ER0 HHO| HO|Ct

© IHEAR-HENAD SEF

A0 A2t : Bi2] A B

~

Ubuntu 18.04

~

Debian 11

<15>



Openinfra
DAYS 7/

User Level

Socket(UDS), BMC

DB (SQLite)

Socket(UDS), BMC Data Packet

Sensor daemon

A

ARUO| AR : R A

Web browser

X

Flask (ht

tp, https)

A

ipmitool command

X

IPMI message

IPMI Gateway daemon

A

A 4

A
Data Packet

A 4

/dev/i2c

Kernel Level

\ 4

BMC Main daemon

A

A

BMC Data Packet

A 4

/dev/tty

\ 4

/sys/class/gpio

I12C Device Driver

A

UART Device Driver

GPIO Device Driver

A 4

Device

Sensor Device

USB to Serial Device

Power On/Off

A o] 24|

. Moo R e

+ ipmitool WHEO{L X|RI=|0{OF gt

<16 >



BRI AR} - SR &

| [
Web browser ;Sdlf'_'mﬂ ﬂégl _I,__x-"X-I
'y 7y * Flask 2| stAHA
REST API Socket.|O

+ Flask= Websocket 2 X|2IoX| 11 Socket. |0 BF X2

4 A 4 F|ask * SocketlO = HZ 7[=0| OfL|2]0f, 22t X 2| Javascript 2f0|2
WSGI (Werkzeug) 212|2f Flask O] 2f0|=22{2| 2F T2 EZ HHMO0| 2Hojof S&H It

ry « Websocket = HTMLE BZ 7= 2 Q2% YIEHRI KoM s S&t

E[A] Q4= BH2F U =0 Socket |0 = Bl &0 Its

« Flask 2] WSGI (Werkzeug) A= oHHO|| SHLIC| R HTENH2| JHs
UDS Thread Terminal Thread
o Mg 0], §A IfYZ 01 = X2

A A

o SSL MISUS I SILIQ| T2 MAZTFHTTP QFHTTPS Sl I2EZES
CHES = QUM HEo ME T2 A S AHA[HFOF
\ 4 \ 4
BMC Main daemon /dev/tty

<17 >



B o) A%t : SUIRY A

CHHTH A A|o] &%
Web browser e H Ej:" I ="

« oMo = JfUBH= EA 2 KX

. HIAI O Hi >4
Nginx (Reverse Proxy) ipmitool command FastAPIZ422 B3
User Level 1 : IPMI message + Flask CHH| HIS2[2 1/0 8! 450 /2
S -
DB (SQLite) Uvicorn (FastAPI) IPMI Gateway daemon * SocketlO Ciilal Websocket Arg

1 ¥ + O B|S7| 342 HY

Socket(UDS), BMC Data Packet

L 4 “def 2= CH4l async def &= AME

Sensor daemon BMC Main daemon

A
4
A

: Thread CH4l Event Loop AtE

A A
Socket(UDS), BMC Data Packet BMC Data Packet « WSGI M CHAL ASGI AH] AFE
\ 4 \ 4 \ 4
* FastAPILHEH /U= S , Pydanti
/dev/i2c /dev/tty /sys/class/gpio + 7ol 5 Yagger, Fydantic
3 3 3 210|=2{2|2 ALRSI H|0JE R84 A5
9 SX| B0 A
Kernel Level
— — — o Y eHA IEA] (Nginx) AH =2t
I12C Device Driver UART Device Driver GPIO Device Driver
o MNIHHOZ |2 SSLAHE B HTTP to
3 3 X
HTTPS 2|CtojHIE
« Y HA IY MH|A 50 R
Device Sensor Device USB to Serial Device Power On/Off
<18 >




B AH210] 1%} 1 SHHRY A2

n dev, we use a minimal
ASGI server with a single process

Web browser Uvicom
Clev only)

Ngmx not necessary,
REST API Websocket but wore copable than WSGT
(DOD protection, CDW, loa\o(—balancmg, etel)

v v Gunicorn
BPOVSQJ‘ N 3"\)( + UvicomWorker FastAPI
Nginx (Reverse Proxy) Web Server il i i
(3a‘te_u/m/) /
i ]
A 4
UVICorn ( ASGI) PEP 333 - Python Web Server Gateway Interface
WSGI server calls FastAPT with
A static files parameters (request, ete)
A 4 \ 4
Rnk Framework Best performance (higher is better)
. 1 W fastapi 159,464 | 100.0% (2.3%)
UDS Loop Terminal Loop =an i)
2 Wfastapi 159,054 99.7% (2.3%)
- — 3 m P express 139,760 | 87.6% (2.0%)
4mD express 137,554 [m 86.3% (2.0%)
smd express 111,445 | N, 9.9 % (1.6%)
6 M flask 83,340 [N 503 % (1.2%)
¢ 7m® django 79,565 NI 4O .0 % (1.1%)
8 M flask 36,958 [N 3.2 % (0.5%)
. 9 M flask 7,960 WM 5.0% (0.1%)
BMC Main daemon /dev/tty
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£1219] B9} : OpenBMC %

E (Open Compute Project)

2011439 48 10 2 2:209

Facebook 0| 0]l A1 2502 T 22%0|1 ARXl Hlo|EMES 1E6h| Y3t F 2E
E m2HEsts 2ok, Ho|EME 2H0) i3t BE T3 9l 7|22 BAHBELICH Facebooko]
S0tz & TR 5| 98 VIS 2 HHBORA O B ARSTH O M2 A4 BHS Facebook
oM Z714 4 AEE ShALICE

v ¥ 4 X'k 242 Facebook2| 2 AMX|L|IKS2 "0 Facebook2| Z¢d 21T
TRy 2HE 2K 22%0|10 FHH WHo 2 2PsiLIZ ~ RS A0HEts 2
U ety R o " n
290 e NS BHESE| fI6H ==siztELICh
" + %
Py n S ® . - . S
SIIITOEEL Ao ZL|of ZHRYEO| Pk ZAtS| X[oH0f| fIX|eh HLHofM X5 "2
By Ll Xa|of HHM HIO[EMIE S 7| X2 dAYCH, 2 2 = 22| T2l

ol HIE|S EB1| AEISLICH M| B0 2 A|XISH0| T2HE oM At
D PE N 52220 du @ duis 5o e sjue), siei2] s Al A=mtx)

Compute Project DEE X1 M| 2SHA| E|RSLICE

OFf 2 Gl JEHOIIM ARZD] HZ20], Mals 2ZEL0], MH0f| M HIO[HMEDA] AA-—S 2
S 20| SHE = UASH, T2t of2lier 22 50| IFs ST

= O %] 242 £0|7| ATt 4802 E MY Q5 AAH AL

» 2EY0 =20| Z|X| e BE AS AHOIA KA

» M2t U= S2(Hot aisle)ollM Z/HSH= EEAHZ 2|15 A & AR 32 L HOIH HEH=Z
S02E= 2152 W56 67| 2ot 28

» SY SH T SB0 R 2RSS M

ZAHO = X{5|Q] QI H|O|EfIE] = Facebook 2| ¢ixfi SH|S1t 22 £ S oh=0 38% O &
2 ULX|E 220, 24% o H2 HIE0| S| =ASLICH

322G A7

iy ;@

Sub-Projects: Sub-Projects:

+ b i

Sub-Projects:

1]
{

Sub-Projects:

2
oi®
@

Sub-Projects:

Sub-Projects:




OpenBMC £F3 : OpenBMC 8 AlZ}

OpenBMC

Article Talk

From Wikipedia, the free encyclopedia

The OpenBMC project is a Linux Foundation collaborative open-source project whose goal is to
produce an open source implementation of the baseboard management controllers (BMC)
firmware stack.[1/213] OpenBMC is a Linux distribution for BMCs meant to work across
heterogeneous systems that include enterprise, high-performance computing (HPC),
telecommunications, and cloud-scale data centers,[BIl4]

History [edit]

In 2014, four Facebook programmers at a Facebook hackathon event created a prototype open-
source BMC firmware stack named OpenBMC.1>! In 2015, IBM collaborated with Rackspace on an
open-source BMC firmware stack also named OpenBMC. These projects were similar in name
and concept only.m In March 2018, OpenBMC became a Linux Foundation project and
converged on the IBM stack, Founding organizations of the OpenBMC project are Microsoft,
Intel, IBM, Google, and Facebook.l”1B1 A technical steering committee was formed to guide the
project with representation from the five founding companies. Brad Bishop from IBM was
elected chair of the technical steering committee.l®) In April 2019, Arm Holdings joined as the
6th member of the OpenBMC technical steering committee. [

Xp 1 language v

Read Edit View history Tools v

OpenBMC

&

Open

Developer(s) OpenBMC community

Initial release 3 November 2015; 7 years
ago

Stable release 2.12.0 / 21 December 2022; 5
months ago

Repository github.com/openbmc
Jopenbmc 2

Written in G, (CG=F

Availablein  Mainly English

License Apache License 2.0

Website www.openbmc.org 2

TR0l HHISS A2 B2 2

Yocto
OpenEmbedded
systemd

D-Bus
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OpenBMC £F3 : OpenBMC 8 AlZ}

OpenBMC ILEIO| A|ZE}

(=] (=] S 3 |- O H =L 3
SEIRE] 10 -> MAE|S AAUS BASHE YAOR T

Tl= PSS A > X[ X0 Yocto AR

S48t S HE| 92| S|AFARM ABIS] BMC Ol A7 SEolol T 59 7%

-
ot
m
rr
e

H

|-
4o

L s
=S

(BMC) : NXP i.MX6 (32-bit ARM Cortex-A53 1GHz Quad core), Debian 11
ARM M BMC of] ZEI=l gee 2F glibc HA 20| = Tl
« BMC Off Z& &l Debian 11 ?|¥Fgcc 2t glibc H{F0] OpenBMC Of|A AR SH= B 2Lt S0}

OpenBMC Off S| &2 HH o = Y2f0[ =510 Y A T

<23>



@l OpenBMC 23! : OpenBMC Architecture

bmcweb

phosphor-ipmi-net

OpenBMC D-Bus

phosphor-host-
statemanager

phosphor-chassis-
statemanager

Systemd D-Bus

obmc-host-
start@. target

obmc-chassis-
poweron@.target

obmc-host-
stop@. target

obmc-chassis-
poweroff@.target

obmc-host-
shutdown@. target

wait-op-host-
start@. service

wait-op-host-
stop@. service

wait-op-host-soft-
stop@. service

op-host-start@.target

op-host-stop@.target

op-host-soft-
stop@.target

Control Service

phosphor-net-ipmid

e https://github.com/openbmc/phosphor-net-ipmid

« ipmitool YENE TSI phosphor-host-ipmid 2| D-Bus ¢f2 13
phosphor-host-ipmid

e https://github.com/openbmc/phosphor-host-ipmid

* phosphor-net-ipmid O|Af T =[O0 A E FF0| H2|Z 9/l D-Bus 2|
Property £ &8
phosphor-state-manager

» https://github.com/openbmc/phosphor-state-manager

« BMC, Chassis, Host CPU £ 2f2|sH= AMH|A
« D-Bus 9| Property 7+ #1258 &|H systemd service £ active ot= A
phosphor-hwmon

e https://github.com/openbmc/phosphor-hwmon

* 12C QIEHO|A 2|8 HIMS2| ghe D-Busoll S5/78/AM[St= AMH[A
entity-manager

» https://github.com/openbmc/entity-manager

* FRU 2/=2 D-Bus Property2 Ad5t= AMH|A <24 >


https://github.com/openbmc/phosphor-net-ipmid
https://github.com/openbmc/phosphor-net-ipmid
https://github.com/openbmc/phosphor-state-manager
https://github.com/openbmc/phosphor-hwmon
https://github.com/openbmc/entity-manager

il OpenBMC 413 @ MM 22| &M o] Sl

v [3) mainloop.cpp [

ipmitool 2| sensor &4 X{2| 0]#%

« ipmitool WH0{2| sensor SMS ASHEHS [ O} 2f0| =L |X|

of
(i)

rir

Ol

« ipmitool FHOIE AAH(X{2|)St= phosphor-host-ipmid 0f| A =0l
of= D-Bus B2(path)?t «“/” 2 =R1%|0f =7

* £, phosphor-hwmon A~ T =2t phosphor-host-ipmid AA A=

A2 A2 K| QOF AE O]

= O

<25>



gl OpenBMC 22 : M A|0f O] SHE

bmcweb phosphor-ipmi-net

X2l X|0{ Power Control O|#

OpenBMC D-Bus

« J]& OpenBMC 2| M & H|0{5t= HIBS 20X Systemd AH|A S

phosphor-host- phosphor-chassis- olEd X7t
statemanager statemanager
« M2 HOE RIS Systemd 2IEHE MEA #oist= XY S Ty

Systemd D-Bus

obmc-host- obmc-chassis-
start@. target poweron@.target
T T Power On 244

A\ 4

wait-op-host-
start@. service
4

op-host-start@.target

< 26>
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gl OpenBMC 22 : M A|0f O] SHE

#!/bin/sh B 2 Q1813 Control Service

bmcweb phosphor-ipmi-net

if [ "$#" -ne 1 ]; then
echo "$@ [system_unit_name]"

OpenBMC D-Bus exit 1
| i
phosphor-host- phosphor-chassis- E )
statemanager statemanager i Timeout=50@
' while (( $timeout != @ ))
Systemd D-Bus i
! do
J status=$(systemctl is-active $1)
obmc-host- obmc-chassis- /// i if [ "$status" = "active" ]; then
start@.target poweron@.target 7 i echo "active!™
7'} 7'} :'/ i exit @
f D # else
! f i # echo "wait for active: $1"
wait-op-host- i i B
start@.service ; | sleep 0.2
) ] | timeout=$%(($timeout-1))
op-host-start@.target f i e
// | echo "Timeout"

Control Service




bmcweb

phosphor-ipmi-net

OpenBMC D-Bus

phosphor-host-
statemanager

phosphor-chassis-
statemanager

A\ 4

Systemd D-Bus

obmc-host-
stop@. target

obmc-chassis-
poweroff@.target

OpenBMC #H3l : 4 & o] O] SHE

s

wait-op-host-
stop@. service

y 3

4

op-host-stop@.target

Control Service

Power Off 124

< 28>



gadl OpenBMC ¢}3 : OpenBMC 29 &

(’
d-bus
4—’\ |PMI-net d-bus /1 )

phesphor-ipmi-net
4—)\ IPMI d-bus /-4—)
f——b\ Sensor d-bus /4—-—'

sdbusplus

library

System _< \ FRU d-bus /4—r

phospher-host-ipmid

phoesphor-hwmon

sdbusplus
library
L sdbusplus
‘ 1 library

SYSFS-Temp SYSFS-Fan

C Sensor - Tempurautre ) C Sensor - Fan )

HW

<29>



OpenBMC £ : 214 BMC 2 OpenBMC §¢%

Legend Debian11 OpenBMC XSLab

D-bus daemon

phosphor-ipmi-net
Busname = org.freedesktop.systemdi

Object = forg/freedesktop/systemd]
Interface = org.freedesktop.systemd1.Manager phosphor-host-state-manager@0 ‘j
1l Sisnal = JobNew [3-1] 13-2]

Signal : JobRemoved

Systemd daemon

[4-1] [4-2
Busname = xyz.openbmc_project.State.Host
Object = fxyz/openbme_project/state/host0 phosphor-chassis-state-manager@0 ,_J
Interface = xyz.openbme_project.5tate.Host
\ Property = RequestedHostTransition /
phosphor-ipmi-host | =—[2]— -

Busname = xyz.openbmc_project.State.Chassis
Object = /xyz/openbmc_project/state/chassis0 [5]
Interface = xyz.openbme_project.State.Chassis

Property = CurrentPowerStatus

50 main daemon




D Total 600 ~ 650W

64bit ARM 1GHz 24 cores x 32
DDR4 16GB x 32
SATA SSD 250GB x 32

V-Raptor PEC <«

64bit ARM 1GHz 24 cores
DDR4 16GB
SATA SSD 250GB

Ethernet ports per V-Raptor PEC + Management Ethernet port

E-Ink Display

<31>



OpenBMC £ : Oh&F Host CPU 0|4 SHZ

BMC U MY CPU
Single Socket
AH CPU
1:1
BMC
MH CPU
Dual Socket

—)

SQMP

1:32

V-Raptor PEC

V-Raptor PEC

V-Raptor PEC

V-Raptor PEC

<32>



int initiateHostStateTransition(ipmi::Context::ptr& ctx,
State::Host::Transition transition)

// OpenBMC Host State Manager dbus framework
constexpr auto hostStatePath = "/xyz/openbmc_project/state/hoste";
constexpr auto hostStateIntf = "xyz.openbmc_project.State.Host";

// Convert to string equivalent of the passed in transition enum.
auto request = State::convertForMessage(transition);

std: :string service;
boost: :system: :error_code ec =
ipmi::getService(ctx, hostStateIntf, hostStatePath, service);

if (lec)
{

ec = ipmi::setDbusProperty(ctx, service, hostStatePath, hostStateIntf,
"RequestedHostTransition", request);

¥
if (ec)
{

log<level::ERR>("Failed to initiate transition",

entry("EXCEPTION=%s, REQUEST=%s", ec.message().c_str(),
request.c_str()));

return -1;

}

log<level: :INFO>(

"Transition request initiated successfully",

entry("USERID=%d, REQUEST=%s", ctx->userld, request.c_str()));
return @;

OpenBMC £ : Oh&F Host CPU 0|4 SHZ

1 1
int XSinitiateHostStateTransition(iconst int nPecNum, i

___________________ 1
ipmi::Context::ptr& ctx,

State: :Host::Transition transition)

// OpenBMC Host State Manager dbus framework
std::string hostStateIntf = "xyz.openbmc_project.State.Host";

std::string strPecNum = std::to_string(nPecNum);

std::string strTempHostStatePath("/xyz/openbmc_project/state/host");

std::string hostStatePath = strTempHostStatePath + std::to_string(nPecNum);

// Convert to string equivalent of the passed in transition enum.
auto request = State::convertForMessage(transition);

std::string service;
boost::system: :error_code ec =
ipmi::getService(ctx, hostStateIntf, hostStatePath, service);

if (lec)
{
ec = ipmi::setDbusProperty(ctx, service, hostStatePath, hostStatelIntf,
"RequestedHostTransition", request);

¥
if (ec)
{

log<level::ERR>("Failed to initiate transition”,

entry("EXCEPTION=%s, REQUEST=%s", ec.message().c_str(),
request.c_str()));

return -1;

b

log<level: : INFO>(

"Transition request initiated successfully",

entry("USERID=%d, REQUEST=%s", ctx->userId, request.c_str()));
return 8;

Mt Node H3 X2| HES =7}

< 33>



B OpenBMC £+2l : C+E Host CPU 0|4 1A

Legend Debianl11 ‘ OpenBMC XSLab

D-bus daemon

phosphor-host-state-manager@f PECNum

Busname = org.freedesktop.systemd?
Object = forg/freedesktop/systemd? ‘

phosphor-ipmi-net

Interface = org.freedesktop.systemd1.Manager phosphor-host-state-manager@i

Sisnal = JobMew
b Signal : JobRemoved phosphor-host-state-manager@

phasphor-host-state-manager@2

[3-21
‘ Systemd daemon

[3-1] x32

Busname = xyz.openbmc_project State Host ‘
[4-21

Object = fxyz/openbmc_project/state/host0

4 Busname = xyz.openbmc_project.State. Host1

[4-1]
Object = /xyz/openbmc_project/state/host] ‘

Busname = xyz.openbmc_project State. Host2 phosphor-chassis-state-manager@0
Object = fxyz/openbme_project/state/host2

Interface = xyz.openbmc_project.State. Host

\ Property = RequestedHostTransition f

phosphor-ipmi-host | ==[2]=k .
X32 t51

50 main daemon

Busname = xyz.openbme_project.State Chassis
Object = Mxyz/openbmc_project/state/chassis0

Interface = xyz.openbmc_project.State.Chassis

\ Property = CurrentPowerStatus /




Web browser

ing

2] Refactonri

Ak
=

213

IPMITOOL

OpenBMC &2l

RC

5 7

c
c
)
=3

XMAS-CORE
SQAmini Manin Daemon

S0mini Sensor Daemon

i
Systemd service

D-Bus

phosphor-ipmi-net

FruDevice

phospher-host-ipmid

/
\.

SQmini
System
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Web browser
XMAS-CORE
SQAmini Manin Daemon
S0mini Sensor Daemon

I

Power State Manager

Systemd =2
3
\
\
e

e
~,
phospher-hwmen

IPMITOOL

L
R
phosphor-ipmi-net
phospher-host-ipmid

OpenBMC £+3! : 2|F &2 Refactoring

PC
SQmini
System

£
5 <
g0
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XIA| BMC

OpenBMC

Web browser

{o}

IPMITOOL

XMAS-CORE

5Qmini Manin Daemon

L 4

phosphor-ipmi-net

D-Bus

SQmini Sensor Daemon
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Y. XMAS CORE
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Bl ozt

. XMAS CORE

At X} QLM
User Guide

BMC &
torbm

S YR Jebian GNU/Linux 10 (buster
ojj ¢! mo|x| 3 ho|x| Z2H|xd Ho|x| % XLVRS
Main Setting Provisioning [, Eo)g & Provisioning MY SSH
V-Raptor SQ V1, UEFI v1.2
e lest@e Cortex-A53 1.00 GHz

2 16384 MB RAM
Select Language <Standard Englis This is the option
one adjusts to change
I}Ilol Main = astt > Device Manager the language for the
— > Boot Manager current system

> Boot Maintenance Manager

Continue
Reset

E
: vraptorbmc@vraptorbmc: ~

. v . @ Y MY Y= X

\o ‘

. 5% : Zgof e File Path: /tmp/SQMP_Bridge
Update Target Bridge Number
Daemon_UDS_BMC_Packet_Threa

C o2l M8 SQMP_Bridge_SAMD21.hex

— — — Updating

. . a Updating

— Updating

- Updating

0 - ) ~ Updating

Updating
Updating
Updating
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