EZEH DA

_—
(!(ISTI

www.kisti.re.kr

+HZLRH 29 &d| AAYH =8
Bt Intel RSD J|8t OI=NI0] ]
X PTUHE JlE M H1M

2016. 11.

Q)| : SRS EHE AT

Korea Institute of

KiSTi
Kl;m.m.m!' Science and Technology Information

= Xt

M 1 & Intel RSD 7|t SEEY 0] BFE| -eereremeerirmmimninnid 7
H 1 H=  Inte] RSD creeeeererrrsmmiiid 7

1. INte] RSD ZATH crereererrrrmeremressmsnisissis st 7

D OFF|EIIR] corereereesresses et 10

3. Intel RSD Al QA 11

4. Inte] BSD ZEQ AP| -ereeressmmmrrsssmsimsmessssissssssisssssssssss s 11

H 23 BUHEE 7|8 B4 18
H 1A |_-||E.?43_ EL|E-|%I TIE 18

1. ZEFD R[FE cvveereeereeoeeees e 18

2. S LIE|E] J[B] s 19

3. FE DL E{E] J[B] 19

4 é_gl EI—|E-|%| 7|tx'=1 .............................................................................. 19

o 2 A A =gl ELIE—l%l FIE] 20

1 BER] K| IE oeeeerereoee e 20

D ELK  eereeeeeeeese e )

3. B HEOE o 23

H 3% HHAFH 29 2| AJAE] 26
K 1 B OFF EIR] e 26



A 2 A T35 ZTf 27
H 3 & EM K|FE L HZE HE 29
H o4& masld 7He B8 AlARD 24 wob H
Of i ————————————— 34
A1 ~ I QA 34
A 2 ~ M OF HFEH 36

1 =27 f'\_?él ................................................................................................ 3 6

D TARJ B oo 37

3. HAIX] F|HE BRISE oo 37

A 3 A AlS ZTf 38

1 AL SEZ e 38

2. AF FHI| o 39
Ii:II-_Tl_—E—ﬁl_-I .................................................................................................................. v

K

FHl

H Xt dl

1. Resource and URLs. Source: Intel Rack Scale Design PSME REST -
APl Sepcification. 201609 s 13

2. Resources and URLs. Source: Intel Rack Scale Design POD Manager

- API Sepcification. 2016—09 e 16
3. Syslog %E_:i‘ gﬁl ......................................................................................... 35
4. TERIEF BT, 39

— 4 —



a8
a8

2y

=E
=
a8
a8
a8
a8
a8

a8

1 E O[S AB] rrreresiereeeses e 7
2. OFO[TAE A crererererrrrrrer 8
3. St=E90f 7| & (22 XIZ) source: Data Center & Connected
Systems Group, “Intel Rack Scale Architecture Overview,”

201 3_05_09 BT T e PP PP PP PP L L L PP PO PPPPPPPPY .9

2 4. SI=EQ 0] 7|& =8 (9"l X}R) source: Data Center & Connected

Systems Group, “Intel Rack Scale Architecture Overview,”

DOT3=05=00 . -+reeerresresrrssemsresinssenssnsines s srasenss s 9
5. Pod Logical Hierarchy. Source: Intel Rack Scale Design.
Architectural Requirements Specification. 2016-08. -weeereemeeeeeens 10
6. Intel Rack Scale Design component location identification.
Source: Intel Rack Scale Design. Architectural Requirements

SpeCIflca’[IOH DOTE—08 . crerrrrerrrrrre e 11

2! 7. PSME REST APl hierarchy. Source: Intel Rack Scale Design PSME

REST - AP| SepCIflcatlon 20‘]6_09 ...................................................... ‘]2
8. POD Manager REST APl hierarchy. Source: Intel Rack Scale

Design POD Manager - APl Sepcification. 2016-09  «ereerememmeeneneensd 15
9. ELK (Elasticsearch, Logstash, Kibana) framework. -« 22
10. ELKE E38F 273 478 2 BA TQlQ T s 5
11, XM SHAZE RUADE| AJAE] OFF|BIR] | e 26
12. OCP ZH|E &% Intel RSD HIAEHE 75 AT, o 27
13. Intel RSD POD Manager APl QF&. e 27
14, Intel RSD O1E BFDE . oo 08
15. Intel RSD ELIE{Z] T3] SO | oo 29
16. BMC & AE 8] BP0 o 30

a3
a3
a3
a3
a3
a3
a3
a3

a3

17.
18.
19.
20.
21.
22.
23.
24.
25.

AQR| EE AE| HE T3 BP0 s 30
AQ | EEH A AE TE BHH | s 31
B OARM| EE B BFEH | e 32
KOl APM| B ZE] BFT] . e 33
KELD AFM| B E Z B SHH oo 33
LoGANGlYZEr ZEY BHE | oo 34
SEBILIOF ZB| cerereeeseersseessssesssseis ittt s 37
ALB] BFZE | oveerereseessinesees s 38
o3g|g|ek He| 7|8F ZRSF ZOF SF0 | e, 40



H 1 Z Intel RSD JIHt OI=HI01 &dl

A 1 A Intel RSD

1. Intel RSD 47§

AuHOT AME CPU, WRel, 023, NIC S 5 g tubo] 22 T4
Ael AAE Feel Wk e FRE TEe 2 4 ok

[] Blade Server

a8 1. S30lE MH

ool AmE YANss 2o B A Adel AWY 5 UAEE, shi o
o] CPUSH M=eE B3 Qb %1 ZESE A4 /1B B A Auol
. BE Shtel Aelole] thre] Beols AME WAATOEM YHAEE B
% sk,

[] Micro Server

a8 2. ojo|32 AMH

AHY x86 CPU Atom¥ AH | ARM ZEAAZS 7|¥to g 3 Za A HstH
=

aBdge] v FHE AFE AHE LTI molazAW =

a7k A2 g Anlzol FAFUGE HIolEe 64HE A CPUS 37 W)
ok 3]

=
g 8% 7t 4 § 2= AP, vxadw 228, AsAY 5 Ogd g5

= AEEI glon A O F9e] guiE Zes o En1].

20139 QI=FS dHolE AE O AW, HESLA 2EHAT
Ade F43F  (abstract)ste]  AZESJO] J|gtegs AUE

=7 Xd Ql Er=9e

“Software Defined Infrastructure (SDI)"E& 3&EZth. ©]= RSD (Rack Scale
Design)2t st=9o] 14& AL Ao Aded AL LxEo] 7wt s

48 AYo] EL A AgA 87 we FHow
o,

=
3 SAOR A FolA WaH wIY z}%% %P ol AHE
tool® fs AME <aTYee B B2 OMNGAS AFS
53 oldlsl 2o AHE ATY & ATk

O A2ZEYOE T4 7}

ofr
=
>,
[>
i
B
2
E
X
L
rﬁ
o
f
2
X

TAdske] Al



BE AFdH, ol & Tl Az Ay S5 =9Y
%

@ A F&3} 43 AL NAdE 2

Today Emerging Future

Physical Aggregation Fabric Integration Subsystem Aggregation

* Rack Fabric
- Shared Power oo . - Pooled
Interconnects b
« Shared Cooling » Modular refresh i/ - Fog I:d arag
' = || - Pooled memory|

a3 3. SstEQol 7le 5% (21" XIE) source: Data Center & Connected Systems
Group, “Intel Rack Scale Architecture Overview,” 2013-05-09.

Orchestration
Open Network Platform Network platform
— Flexible & Cost
< Tﬁ effective
Storage — PCIE -SSD Increase utilization
& Caching thru storage
aggregation
Extreme Compute
and Network
bandwidth
Silicon — Atom & Xeon Platform Flexibility
. CPU/Mem Modules - Increase useful
“ life, and capacity

a8 4. StEYH 7lg Sg (el"® XIZ) source: Data Center & Connected

Systems Group, “Intel Rack Scale Architecture Overview,” 2013-05-09.
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I RSDO AF FaE oty "3 Zrh #El dde Blade, Module,
Drawer, Rack, Pod® &3t %lom™ o|& BMC (Baseboard Management
Controller), MMC (Module Management Controller), PSME(Pooled system
management engine), RMM (Rack Management Module), PODM(POD Manager)
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|.POD Manager —————

8 5. Pod Logical Hierarchy. Source: Intel Rack Scale
Design. Architectural Requirements Specification. 2016-08.
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a3 6. Intel Rack Scale Design component location identification. Source:
Intel Rack Scale Design. Architectural Requirements Specification. 2016-08.
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Service Root

Drawer
Collection

Drawer

Comput

e
Module
Collecti
on

Compute
Module

Blade
Collection

Blade

Processors
Collection

Processor

Memory
Collection

Memory

Storage
Controllers
Collection

Storage
Controller

Drives
Collection

Drive

Manager
collection

Manager

[rest/v1

/rest/v1/Drawers

/rest/v1/Drawers/{drawerlD}

/rest/v1/Drawers/{drawerlD}/ComputeModules

/rest/v1/Drawers/{drawerID}/ComputeModules/{modulelD}
/rest/v1/Drawers/{drawerlD}/ComputeModules/{modulelD}/Blades

/rest/v1/Drawers/{drawerlD}//ComputeModules/{modulelD}/Blades/{bladelD}

/rest/v1/Drawers/{drawerID}/ComputeModules/{modulelD}/Blades/{bladelD}/Proc
essors

/rest/v1/Drawers/{drawerID}/ComputeModules/{modulelD}/Blades/{bladelD}/Proce
ssors/{processorID}

/rest/v1/Drawers/{drawerlD}/ComputeModules/{modulelD}/Blades/{bladelD}/Mem
ory

/rest/v1/Drawers/{drawerID}/ComputeModules/{modulelD}/Blades/{bladelD}/Mem
ory/{memorylD}

/rest/v1/Drawers/{drawerlD}/ComputeModules/{modulelD}/Blades/{bladelD}/Stora
geControllers

/rest/v1/Drawers/{drawerlD}/ComputeModules/{modulelD}/Blades/{bladelD}/Stora
geControllers/
{controllerID}

/rest/v1/Drawers/{drawerID}/ComputeModules/{modulelD}/Blades/{bladelD}/Stora
geControllers/
{controllerID}/Drives

/rest/v1/Drawers/{drawerID}/ComputeModules/{modulelD}/Blades/{bladelD}/Stora
geControllers/
{controllerID}/Drives/{drivelD}

/rest/v1/Managers

/rest/v1/Managers/{managerID}
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Network
Service

Network
Interface
Collection

Network
Interface

Fabric Module
Collection

Fabric Module

Fabric Switch
Collection

Fabric Switch

Fabric_Switch
Port Collection

Fabric Switch
Port

VLAN
Network
Interface
Collection

VLAN Network
Interface

/rest/v1/Managers/{managerlD}/NetworkService

/rest/v1/Drawers/{drawerlD}/ComputeModules/{modulelD}/Blades/{bladelD}/Ether
netinterfaces

/rest/v1/Managers/{managerlD}/Ethernetinterfaces

/rest/v1/Drawers/{drawerlD}/ComputeModules/{modulelD}/Blades/{bladelD}/Ether
netinterfaces/{niciD}
/rest/v1/Managers/{managerID}/Ethernetinterfaces/{nicID}

/rest/v1/Drawers/{drawerlD}/FabricModules

/rest/v1/Drawers/{drawerlD}/FabricModules/{modulelD}

/rest/v1/Drawers/{drawerlD}/FabricModules/{modulelD}/Switches

/rest/v1/Drawers/{drawerID}/FabricModules/{modulelD}/Switches/{switchID}

/rest/v1/Drawers/{drawerlD}/FabricModules/{modulelD}/Switches/{switchID}/Ports

;{rest/\ﬁ;{Drawers/(drawerlD}/FabricModules/{moduIeID)/Switches/(switchID}/Ports
portl

/rest/v1/Drawers/{drawerlD}/FabricModules/{modulelD}/Switches/{switchID}/Ports
/{portID}/VLANs
/rest/v1/Drawers/{drawerlD}/ComputeModules/{modulelD}/Blades/{bladelD}/Ether
7etlnterfaces/(nic|D}

VLANS

/rest/v1/Drawers/{drawerlD}/FabricModules/{modulelD}/Switches/{switchID}/Ports
/{portID}/VLANs/

{vlanID}
/rest/v1/Drawers/{drawerID}/ComputeModules/{modulelD}/Blades/{bladelD}/Ether
netinterfaces/

{nicID}VLANs/{vlanID}

H* 1. Resource and URLs. Source: Intel Rack Scale Design PSME REST - API
Sepcification. 2016-09




(] PODM REST API

PODM REST API
Version 1.2
Intel Confidential

e

2 8. POD Manager REST API hierarchy. Source: Intel

Rack Scale Design POD Manager
2016-09

API

Sepcification.
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Service Root
PodCollection
POD

Rack Collection
Rack

Drawer Collection
Drawer

Compute Module
Collection
Compute Module
Blade Collection
Blade

Processor Collection

Processor

Memory collection

Memory

Storage controller
collection

Storage controller

Drive collection

Drive

Manager Collection
Manager
Network service

Network interface
collection

/rest/iv1

/rest/v1/Pods

/rest/v1/Pods/{podID}

/rest/v1/ Pods/{podID}/Racks
/rest/v1/Pods/{podID}/Racks/{rackiD}
/rest/v1/Pods/{podID}/Racks/{rackiD}/Drawers
/rest/v1/Pods/{podID}/Racks/{rackiD}/Drawers/{draweriD}

/rest/v1/Pods/{podID}/Racks/{rackiD}/Drawers/{drawerlD}/ComputeModul
es
/rest/v1/Pods/{podID}/Racks/{rackiD}/Drawers/{drawerlD}/ComputeModul
es/{modulelD}

/rest/v1/Pods/{podID}/Racks/{rackiD}/Drawers/{drawerlD}/ComputeModul
es/{modulelD}/ Blades

/rest/v1/Pods/{podID}/Racks/{rackiD}/Drawers/{drawerlD}/ComputeModul
es/{modulelD}/ Blades/{bladelD}

/rest/v1/Pods/{podID}/Racks/{rackiD}/Drawers/{drawerlD}/ComputeModul
es/{modulelD}/ Blades/{bladelD}/Processors

/rest/v1/Pods/{podID}/Racks/{rackiD}/Drawers/{drawerlD}/ComputeModul
es/{modulelD}/ Blades/{bladelD}/Processors/{processorlD}

/rest/v1/Pods/{podID}/Racks/{rackiD}/Drawers/{drawerlD}/ComputeModul
es/{modulelD}/ Blades/{bladelD}/Memory

/rest/v1/Pods/{podID}/Racks/{rackiD}/Drawers/{drawerlD}/ComputeModul
es/{modulelD}/ Blades/{bladelD}/Memory/{memoryID}

/rest/v1/Pods/{podID}/Racks/{rackiD}/Drawers/{drawerlD}/ComputeModul
es/{modulelD}/ Blades/{bladelD}/ StorageControllers

/rest/v1/Pods/{podID}/Racks/{rackiD}/Drawers/{drawerlD}/ComputeModul
es/{modulelD}/ Blades/{bladelD}/StorageControllers/{controlleriD}

/rest/v1/Pods/{podID}/Racks/{rackiD}/Drawers/{drawerlD}/ComputeModul
es/{modulelD}/ Blades/{bladelD}/
StorageControllers/{controllerID}/Drives
/rest/v1/Pods/{podID}/Racks/{rackiD}/Drawers/{drawerlD}/ComputeModul
es/{modulelD}/
Blades/{bladelD}/StorageControllers/{controllerD}/Drives/{drivelD}
/rest/v1/Managers

/rest/v1/Managers/{manager|D}
/rest/v1/Managers/{managerlD}/NetworkService
/rest/v1/Pods/{podID}/Racks/{rackiD}/Drawers/{drawerlD}/ComputeModul

es/{modulelD}/ Blades/{bladelD}/Ethernetinterfaces
/rest/vl/Managers/{managerlD}/Ethernetinterfaces




Network interface

Fabric Module
Collection

Fabric Module

Fabric Switch
Collection

Fabric Switch

Fabric Switch Port
Collection

Fabric Switch Port

VLAN
network
interface
collection

VLAN network
interface

Storage Service
Collection

Storage Service

Remote Target
Collection

Remote target

Logical Drive
Collection

Logical Drive

Physical Drive
Collection

Physical Drive

Composed Node
Collection

Composed Node

/rest/v1/Pods/{podID}/Racks/{rackiD}/Drawers/{drawerlD}/ComputeModul
es/{modulelD}/ Blades/{bladelD}/Ethernetinterfaces/{nicID}
/rest/v1/Managers/{manageriD}/Ethernetinterfaces/{nicID}

/rest/v1/Pods/{podID}/Racks/{rackiD}/Drawers/{drawerld}/FabricModules

/rest/v1/Pods/{podID}/Racks/{rackiD}/Drawers/{drawerld}/FabricModules/{
modulelD

/rest/v1/Pods/{podID}/Racks/{rackiD}/Drawers/{drawerld}/FabricModules/{
modulelD}/Sw itches

/rest/v1/Pods/{podID}/Racks/{rackiD}/Drawers/{drawerld}/FabricModules/{
modulelD}/Sw itches/{switchID}

/rest/v1/Pods/{podID}/Racks/{rackiD}/Drawers/{drawerld}/FabricModules/{
modulelD}/Sw itches/{switchID}/Ports

/rest/v1/Pods/{podID}/Racks/{rackiD}/Drawers/{drawerld}/FabricModules/{
modulelD}/Sw itches/{switchID}/Ports/{portiD}

/rest/v1/Pods/{podID}/Racks/{rackiD}/Drawers/{drawerld}/FabricModules/{
modulelD}/Sw itches/{switchID}/Ports/{portID}/VLANs

/rest/v1/Drawers/{drawerlD}/ComputeModules/{modulelD}/Blades/{bla
delD}/Ethernetint erfaces/{nicID}//VLANs

/rest/v1/Pods/{podID}/Racks/{rackiD}/Drawers/{drawerld}/FabricModules/{
modulelD}/Sw itches/{switchID}/Ports/{portID}/VLANs/{vlanID}
/rest/v1/Drawers/{drawerID}/ComputeModules/{modulelD}/Blades/{bla
delD}/Ethernetint erfaces/{nicID}VLANs/{vlanID}

/rest/v1/Services

/rest/v1/Services/{servicelD}

/rest/v1/Services/{servicelD}/Targets

/rest/v1/Services/{servicelD}/Targets/{targetiD}

/rest/v1/Services/{servicelD}/LogicalDrives

/rest/v1/Services/{servicelD}/LogicalDrives/{drivelD}

/rest/v1/Services/{servicelD}/Drives

/rest/v1/Services/{servicelD}/Drives/{drivelD}

/rest/v1/Systems

/rest/v1/Systems/{nodelD}

I 2. Resources and URLs. Source: Intel Rack Scale Design POD Manager - API

Sepcification. 2016-09

- 17 -

H 2 & 2UHE JlEg EM

A 1A VEYI 2UHTP 7Y

1. 34 A%

[ A4 (latency): Yz oz xloﬂ% SANZGAN AER HZo] FA Az
=
=

=2 ) 7kA] des Ao R & 5 Utk o A
A, 2) 7F A, 3) AF AA (Propagatlon delay) &2 UFo & F 3
A AdL $4A Az="odA ARE Bauzr & o dF w37 718347
HES I A 07 2 0 742 $4 AlxEoe] JgEes AtEe
Ade BeEAA AR AA A FolA ZigEe AE TR
HARE 14_/.:3].7] A A E4A A2HoA HARE gjFlo)lgt= R
ZE Z$E =& AlCJES] (default B-E)E AF3ty ZEl=
Tl BRE ol&ste tF ZHeEE AARIT oFA T E'}
HAF SAANA =LstA "ot old g E odd RN L
A o2 AYsty] sl 4o Fol WS Y sy 7Aool ﬂﬁl’k‘?}
gl ol oA ZigEls NS F Adelzt I AF A (propagation
delay(& AT Al AN BE Abolol AR AEA WARE AAL T
I} o] BE AAES Gt FA FolA AFD ARIL FAS FAEHE 2
W7 e] BE AAS @ste] TE AA (end-to-end latency)ztal 3t

)
%
O

1o

[ o=
X

Lo m
i
fE
r{r £ mim 2 2 o

>£%1{1q>“ﬂkm:$ﬂ-i_ﬁ‘1mé

o

AY (itter): AEl(itter)= YHIH O T Fuzte] AA EiHE oudith =
E UESAe g4 AEY 24T 7 AsE AFHEe Ve e ste
2 3l (repeater)7} 7HEA HIAGA)] A5E & 2 AL FH=EAY AS
%59 gl wa} HIA A (propagation delay)sol HE F 7] Wi &
g4 AYH7E EAskes Aotk £3], EEH|HolE AFsta AAsr] A=
Aol gk A7t wi-¢- FLosith BEE Yo = HolEHE AAste AlIRte] A
7] W&ol A7t Yle Afdde Asts AL 2ozt AR Aoz
o|7} 7bsdtth. 2y A & Afole dEvHe] A =5 Eold &

gol WA olHT AH GF& Fol7] 3 FAZANE AT =
WAE A FAB AAS AT F A A RA e EHlE AN
aet.

£4B(ossy: ol E HolEe] WA, £4, 5, wEAHd AF ol s U
ot MENZ e WE A4 ol g

o2} &(bir error rate), I
(packet/cell error rate), |7/ <=4 & (packet/cell loss rate) To&E FEE

- 18 —



Stk QuAos $A Ax"elAE ole WA onE gAste Heolg ¥
1E

A4& AA37] 98] CRC (Cyclic Redundancy Check) HIEE F7tste] A%
stal Al A=’ A= CRC HIEE o] 83t dl2]& A3t

R (Bandw1dth) YEYINH A2 7458 BESZ A2 &(Throughput)
EE AEE (transfer rate)P1E FErh Y F2  Capacity, Available

bandwidth® T&% % Ut} Capacityw VIES A Hof Az ofv|gith
7He e EFL @A A8 5 e dHF LR Capacityoll Al @A AHFE Al
7 Folth

TF EUHR WA ZAHE HAsiA dExe =4 I3l (Probe Packet)& ©]-§&
st Walolth, 2 718 d¥F (available bandwidth), & (bottleneck) A%
AZ, 2893 EAARLY A, AH, SHEFTS S43ted F2 ol &HTH
HEHR] F% EUEHG WA 2= ICMP H3E &43+= Pingd TraceRoute
7b Aok 5% REUER AL SA #zle] ariyt Fa BAser & dizle]
ofo 2|7 Wge] Z4 WAL Wobd BASE Axuel Hah a4 gt w
W, A4 487 EdNE ZH5E Aol ohd Aze] FUE 2457 @R
AEAL AZSE MEAT FHs Aot 92 & Uk w=P MEATI} &
e Fo] e Agoe 54 dolErt AHER HolE ek AASY] Wie]l WE

SE! *&EH—% H& A7 EAFC] ok

n
o
td
L
)
ol
N
it

T% BUEY UL 35 34 g3ls TEA ¥3 AHEA EYIS o] &3
o MEYZ FHE BUHT 3t ez AgA EYe dFLoly Ho
B 2259 Ad, AE, EHEH 22 AF FHE FHsteH A8tk dix
ARl % RUHT WA o2E ®(Tap)olyt ®21¥ Mirroring)S ©]-83td A
47 EYYS 2UEY k= el it £ EUHT B2 dxe 24
P S AEstr] @7 Wl WEHZS Rt F7F jlo] AL8Ate oy Z=
+E 24Y F dvs FHol UAR FAHs ok & e A77F I A9
F7F B2 "ol E4ste Az"e] sk A = Ao =3 AR Edy
o] &5 HE TRt FHo] 7Hedtr] WEol B2 e FAs A=
2 gttt

- 19 —

O HT 20 34 A% s ZUA 8 5% ZUEH $49 $5 ZYHEY
Hae Egste AgsEE =go] FuEan Jo2[E] [20ME 8= A
AN A4 e AL &AM 2E &8 T2 APHa e Fel
S8 = 2O Wzl T8 % ZUHY P4 A S8, 8§ =
2a9e] AYPHA ¥ BT 5% ZUHY AL o] &3t WHE A%
stttk BlelME F9t A% S A8AM o5 ZUE 3 Hay 5 =2
YEE 34e 53 238 A9 & va, BAstd ds st dde At
I A AGeEH FUAL A FHATI7] AT EA 2UEY AL AFE
=3

A24dAFL 2EUEE 7Y
=24 A=

0 esM&Es: dutxog A2Ho 5= Ax"e] £1 B gdo Be J9FS
nXeg e Fe3 =4 AFolth IEE AW HIdE £55 A8
Aol 4 == AMA7E BaEo glon A £EE AFozH L5 23
g g drh olF T 2= 9 W &£= ZA 9 Aoj= BMC (Baseboard

Management Controller)E &3l dlol8 HZ 3 AAo] 7hs3ith

O &H AY: HZ A
0l Hes FININ

Ql HEolx AHlEE= Y

A7k wel Wayw I ek
3] 243 o ek

mloi£

o et

O CPU ¥ "z A& Az=" 2hde] ol§ JHE &dd +

QTFA o] Zr)ate] wE AuEE= TE
SEREE BRI

o] -
AT

A HEE w20 4 Top BRAE &3 <o) 73ttt

xie_ﬂ,

L

7V 712

O H23 Ae%: A2de PASE 2EdA9 4§32 dehis A2 A4
Uz §% @4 A8F, 7k U2 $35S HUT + Uok

(] Syslog ©|MIE HAR: Syslog ©|HIE WAIA]= Al2=21H & (syslogd) ]
Syslogell = 239
] A]

g5E 232 [ Fojd ez 94
7)8H= Severity #EE olugl Ao AUL 9=
3 o] Ao dde Fofetr] Y #EAE BE Syslogs

4oﬂ“‘

SEAP

- 20 —

N %
A% was
o}.



O & 8% Ao 4o Jue dehls A%2 2%y 298 22
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v Job Number: A2 7|9 &Y 5. 299 7158 A WA 2AHS
123l &2 o2 Fofgh

v Submit Time: & T9IZ 7|Fd 2 AFE A1 2a9Y) 7|54 19
o] AZF AZHE 022 3t AZFH Az AolE 7=,

v Wait Time: B2 7155 7 7] Ak 2] A% Az 471 2ol
A @ AZte] Holz 7%,

v Run Time: & 992 7|29 24 A8 A7t ZAdo] AZd Ay =7
H Az Aoz 7154,

v" Number of Allocated Processors: 2ol &3 ZZA A9 4

v Average CPU Time Used: & T2 7]2% CPU A& Az

v Used Memory: KB @92 7|59 Wz AHE#

v Requested Number of Processors: AF-8-Afoll &8l S H Z2A 2 &
v Requested Time: = THE 7|58 A&7 dZ3 A4 AP AL

v" Requested Memory: KB @92 7|58 A-gA o8] 24d vz &
2F

5.
v Status: ATE 715H Y FH Z= (0~5 22 #7)).
v User ID: A&7} ofo]r.
v Group ID: 15 ofo|t].

v’ Executable (Application) Number: 5Yg 3 2= e Tl &
TIPS FEI}Y] AW 715w

it
-
.
N

¥ Queue Number: 3t1b] A 2dlo] the) 771 24 & 45 ol
A3 N1=8 7.
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v’ Partition Number: 3t}e] A28l th4=9] I}E] A (partition)©] EA &
A5 ol T3] s 7159 g

v Preceding Job Number: & #jo] AlZtslr] Mol F& Holoksts o] 7
Z+.

v" Think Time from Preceding Job: & T E 7|5 ¥ FOo & o|H Z¢io]
T2 H AEE Fol Az & wriA e Az

2. ELK
I B

ELK Stack Elasticsearch, Logstash, Kibana® ¢fA24] Elasticsearch=
Apache®| Lucenes HIR o2 7dd AAZE B4 AA <dFlolH, Logstashe 2HE
Z231E 7F-9 JSON Eel& wE9] Elasticsearch® 433 Kibanat®
Elasticsearcholl A% DataE AF&A}o)|Al Dashboard HE|Z RS Solution®]
=3

ElasticSearchi= Apache Lucenes 7|RFS2 3l= A4 AAAQKI oA ¥, I =HA
2 995 A= NoSQL A9 dlelewo] 20|t} webA iR A" 2
a9} o] E4kE Ax®le] 2aF FREkY JAYxE A/ A=
=

ﬂ UH‘I‘ Tro

Elasticsearch

TYEK

O 9. ELK (Elasticsearch, Logstash, Kibana) framework.

O ElasticSearch : Apache®] Luceneg HIEOE 7dgk AAZF &4F A
Az

O Logstash : Logstashe 2% =EI1& 7lA9 JSONFEHE RHEo
ElasticSearch® Z

O Kibana : Elasticsearch®l] A&H DataE A& Aol Al Dashboard HE|Z
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X o] 3E=+= Solution

O 719 54
ELK: X9} 3hgo] 8o]3 QEZaxs 7wt AZEg o] Adoth ELKE T
o3 ge EAL AT Yok

O 2 7]4k: Elasticsearchi= Th=ro] A XY, A5 &4 A, vlg]wr]

A% TIF 715 AUt FAL MO BEolA fAsw o
3]

O B4 Az®" A FAdT B4 A2ES AAddit 53] A" &4
Al A zdls GAFgo 2z dh&7F ol 4o &olsith =3 volH
B AREHL BEARS fASY =& HolHE A Red +
gtk 5‘5?’} Discovery 7]%5°] WA= HMEol £4F A2yl FHExrt E

O Multi-tenacy A €: shte] HolHE o7 79 &4 ng]igg] E=2
o ARY 4 At 3, volEe] S40) ue} AusE A el
of frda Ao] shgain.

O &4 (JSON) =9l T2 A& JSON F2Z ¢lgte] & gile] A= Ha w
ZA Ho] 7t Azl Wl glo] JSON #4] P20 2 HolEl & vz ¢4
st ARl Y& FAT F Atk =3 REST API Y& 53] HTTP Method
Fej = AH-g-o] 7Hssitt

O AAZE BA AU AZE dolEHE ANE s WEol AANS BAE A ¢
tth &, A9 Agle] $EET B w2 HMo] stk

3. 78 ¢

2o 28 Ystet Qo) e AxgoA BASE dUE oME 21 =
toge AnE 99E Y= delshs AEe u$ Fasth o 98 ELK &
ZEgo] 2uE olg3te] BYHQ gulo] FAH AANZRH ZHT YRELE,
A S5, 2uAd), Az2d A9 B8 AF (CPU, WEe, Px3 A8, A4
S48 7 AR (AY AR AL, AY FE AL, ASE AP, T FNE 5
U3 B2 YA sl BSES )

LEEA EopH UL E 2I(REZOE Syslog)e Filebeats T3 /4
I=
<

249] ELK (ElasticSearch / Logstash / Kibana)E %3 215 3 /71&8/A%/
A4 g Azt

v 7zt xEAe 23 43 (Ship Logs) - Filebeat / Topbeat: ELK| A+
packetbeat, filebeat, topbeat, winlogbeats TF¥3d BeatE® 53l AAIZLS
2 dolHE FHITh B BuXoiEs olF filebeat} topbeatoll TidlAl
o}t Filebeat= sysloget & ol /Var/logoﬂ Folz 21 Y& F33

o] %3t} Topbeat= ol EollA A& 4 %o %2 WH 9 Top
I FAFSHAl ofEfe] Al2"l ARE AASRE £35S elasticsearch®
Ski=

= system: A"l 2 el 3. (system load, cpu useage, memory

useage, swap useage)

& process: EZZAM| 2~ EAUolE 43, (process name, parent pid,

state, pid, cpu useage, memory useage)

of

@ filesystem: FUA2=E EAdolE 3. (WHEER H239 FF, A

8%, 7 )z o)F, eEA 5)
@ cpu_per_core: core’d cpu AHEF 3]

v 239 A AdA  (Process & Filtering) - Logstash: Filebeat,
TopbeatE HIZ3dt T efgk = HlolHE 7FEstd &3t ol & sl
Input, Filter, Output22 4% pipeline *+ZZ FAHT}.

@ Input: F3 T HlolElE Aot} 7|EH SR oF 40F o] AF3t
™ Apache accesslogtt logdjoll A EAstE 215 337 HsiAe
A o= fileol U tepE ol &3t HClHE FH T

@ Filter: input® 2 Ao]¥ 2] tha]A parsingS AU3t7] Hg HA
oltt. filteroll A AH&-5 = RegExp Y E-2 logstash EH v patterns
Z0 skefoll AAF ded Bad B ol patternsS T8t Tl
°lHE F ° A 71Ed & Utk

& Output: 7}& Hel® ZI1 HoJE]E elasticsearch® 3T},
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v 239 A& (Store & indexing) - ElasticSearch: F3¥ ZI1E AAstal I'II 3 g ﬁmﬁﬁﬂ 'g'g :II_'I'EI Alég
AAE Adstr] A8 JAd 25 Adste] #E 3t elasticsearch® 7]
2o g2 AMAZ AT NoSQLA H HIZ & ©o]E o] =2 At&-o] 753t
ot dlolE] 2EE JSONC & AM3tT ol 243 35S =5 JSON
o7 F3 ¥y &2 AZAE JSON FHZ A3

A 1A o7EH

Doshboerd
v 239 A A3l (Visualize Logs) - Kibana: A® 211 Ho|HE
- Cluster Manogament UserProgram Deployment Votious manpgoment functions
Awen AT 5 ASAZ A4 Aol (query)E HulW olE
Clusterre-instoll User progrom ne-sestall Waorldood manogement
elasticsearch?l] A@3st1 AN AHE 3lHo| 7HASs)F= Ayl 789 ) Cluster configuration usey program configuration ioh managsmant
Chustarinstol User pragrom install Log manogement
=
ol 27 o) Aol ). =
REST API I REST ARI :
ELK stack / Logstash Server P e i RESTAR
.
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a3 10. ELKE st 2O 8 = el 3. Intel RSA)E ?'?8—6]'35\1:]'
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GAM Module

ARCTICA
NETRDRKING

2 12, OCP ZH|E &Ft Intel RSD HIAEHIE 75 MAT

<I¥ 12> OCP AHIE ©]83t4] Intel RSD HIZE W=
o B OFeA AT F %ol OCP Ao PSME EE$
Managerg &3 A¥ ARE £33t FHE 234E 78 JANREE T3 A

SA A RojEH

RSAPODM

[ !
l PODM 22 ‘ ‘ Composed Node 25 22] ] ‘ Allocate Node H AssembleHods

T

l DiscoveryNode +—>l Register Node. +—>‘ 2e{AE 24 J

C R

2 13. Intel RSD POD Manager APl 915,

[JIntel RSD PODM APl 7} AZd=  wo o  wa
("/redfish/v1/Nodes/Actions/Allocate") & o] &3l ==& 4
™ % ("/redfish/v1/Nodes/1/ Actions/ ComposedNode.Assemble"
Logical NodeZ} A4 %.

o
fol
e
_?L
&3

O #elzge PODM2 Hold Node &=("/redfish/vl/Nodes")S F7]H o2 %
e Hste Al 4" ==& 41
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DCP certifted swich

"@odata.context™: "/redfish/vl/Smetadata#Nodes",
"/redfish/vl/Nodes"”,

L #Ccm'pcsedbodﬂ(:cllec:.ton ComposedNod=Collection”
C:}'mpnsed todes Collestion”
"if._mbE rs@ "dat a. coun

"Members": [

Composed Logical Node

@odata.id": "/fredfish/v1/Nedes/1"
| Mdcdsta.id: "/redfish/vl/Nodes/2"
"@odata.:xd": "/redfish/v1/Nodes/3"
"godata.3id": “/redfish/vl/Hedes/3"

‘ "@odata.id": "/redfish/vl/Nodes/5"

lection.Allocate": Node g‘g API
Jzeuf;:h.h1!Nades/£\c:1nn5/}dlecﬂte"
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Status HE

name name unit threshold | =

Outlet Temp VitualoutletTemp degrees C ok

PO VR Temp P1 VR Temp degrees ( ok
PO Temp P1 Temp na a

Inlet Temp degrees ( ol
PO DIMM VRO Temp degress C oK
P1 DIMM VRO Temp degrees C o
PO CHODIMMO Temp 0.000 degrees ¢ ok
PO CHLDIMMO Temp PO CH1DIMML Temp degrees ( ax
PO CH2DIMMO Temp 0 CH2DIMM1 Temp 0.000 degrees C ok

PO CH3DIMMO Temp PO CH3DIMML Temp 0.000 ok
P1 CHODIMMO Temp na na P1 CHODIMML Temp na na
P1 CH1DIMMO Temp na na P1 CH1DIMML Temp na na
Pl CHZDIMMO Temp na na P1 CH2DIMML Temp na na
na na P1 CH3DIMM1 na na v

J% 16. BMC =& FE T3 A,

O HESNA A B =8

v <O9 17>9A Hi ukeh Zo] FEE HAFE B AxwdA
= SNMPZ %3] ToR 29x¢ MIB ARE 335t AF3 o &
3 olegfe] ARZE A 4 Tt

- XEH 52 A
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A3l oIE 221 dHolHE #A gt oME 2 Y& Warning, Error,

T Ao THE Yulste Severity level #H¥TH ofuz} Aol S

FEY g A= WAAE 2F3 Q7] wiEel Alzd #AAE oWlE 219 1
A4
LA

0
e
=,
=24
)
1S
=N

a7 20, 3 MM B2 F shl, =
1Ho2A A T dde FES £ Aok 23y HZ 5o A&
AAI B el wet BAYstE oWlE 23 dolE e o] Wi Al

' L : = 28l T4 BE 3 BAE B3E Bt oWE 21 3td S shushy #45ky
a8 21, AHY MM HE S 5 2% 9dE gosts AL A Erbesit
E9 @A) 22T B4 Azl 49 dRE g7 BEE SRR bo)
HE F3gch
o — e
© )|, Searn || £ S Kuewn 8 Baiencs | () bt || @ W | Sewcd m rvasieoye Mane | e AdCoine || Loguit | L Loged b s mvna || ) Macasiin e

et
]| © Manat mnseh] | Wegregn e

[ 4 amenn|

s
|21 sty v

BN g I LT T
[ PRIETAIES o NITIT Sy B 1T 717,11 B 3ot

{ TV % % T Ty T S T T P T T T

g eEL2 =2 IR LogAnalyzer[6]9] 2

<IY2>e AN2EI —EM:]%
oty A AT & Jdxo] BRAXE =+ RFC[7]ANA FA43 dlo]

2 T8 Wi, UFH, ASH, EHD, YHE, ALY He 242 9le oy

= ut
E 23 oAzYof| #eh o7, SRAUAAGAI A EEX| M3 M2, 129-137 HO[X|, 2016 6.

- 33 - ~ 34—



1D Event log message ID
Received Time The received time of the syslog event in server.
Device Reported Time The reported time of the syslog event in device.
» The facility code to specify the type of program that
Facility . .
is logging the message.
Severity Level The severity code to indicate relative importance.
Fromhost The machine that originally sent the syslog event.
A free-form message that provides information about
Message

the event.

F 3. Syslog &3 &4,

&, WEEe Bf A2 oHE “ﬂ/‘]?‘] ol & dHiolH TE=E EA Azt
wel Jdata 71928 53 ZEW J1%E AFste A9 gt 18
o] A% et 22 EA7F Ak

AR, T5E 23 WAAZE gk RES ol wAAe A A7 As
A g2 T AT FUIE REHo 21 WAIAY E¥€dEY. d& o NTP
(Network Time Protocol) AWl Q274 A7} dA} B¢ F715 oz o ¥
AAZE 28dEn. o] A A dFANAE A" AdA Fo o] A
EAZE oty7] W&o EE F5A ¥ AU Bol FYE wWAATE F714
oz Fddth B4, d2le ¥l Fobe ofHTh A2z WAAE FI 49U
getatr] fsiAE diFE YAt AR eSS 24sfoF gtk ey <:E3>
I e Ao WAAZL 242 Ae FYAE Y dUde AT A
BE WAA &S Aol Tt AR, o] mAATY ddHde Hstr] o
o it oz shfe] ZE2Q U (Root Cause)o 2 Q13 & e oz u)
A A7} @A E = 9t} o & £9] Network Interface Card =&ho|H
g A5 NTP AH, =2AE8 AWS UEYIE 53 BE A2 o7 HWAA
7F BAlOl 29"tk O2BE olE BAEY] A TUT A wAAE 1
FEel B AR S Fgslol ZEAA HAS FFH E 5 AUrh

o

o rulm

2AZ B
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A2 A AL B

2 oM Az"dA B 222 2%
2l wAA ] Tt FEAIZIZ) A mAIA
e AT =T HZ wol AgdteE oF
LE 2" ANzge tideR 21 WAAE
7IME A8 dE duET

% nova, neutron, keystone & ThFT AHl2 EEO] AFH
el FRFoR Ao E St AHWTE obd T AH e
L EY AYEE Az et A2 gE gde] 2O ¥

o A& B0, AHFH o AX 5= NOVA Anl2=8] 7§ /var/log/nova 2ol

NEUTRON®] 7 /var/log/neutron Zgell o|WlE 17} 242k ZH ),

ole} o] v MMl thro SdE EAEY e 21 FAS shte] A

HEZ 337 A8 Az2aues 88 & F Avh F, LE 29 oHE 21

HAIAE <E>ol|A AT TR Z A 2F 270 93t o F rsyslog S2}o]
JEE FalA Avz AF3o

olE sl WA, rsyslog AWME otet e HAHE T3l FA3st rsyslog
SEYCIAERRE oJHE 21 tlo]HE FH3taL ol F dHlolE wlolxo] A&

$ModLoad immark
$ModeLoad imtcp
$InputTCPServerRun portNum
$ModLoad ommysgl

*.* :ommysqgl:database-server,database-name,database-userid,database-password

A, 0F suolAd FYHE WAAE A2 U s 2
9 HES o suo 7 Auls A4 o) ozl Be AL F7} B

%4
2,
T

use_syslog=True

syslog_log_facility=LOG_LOCALO

A, A"l 230 99 23 WAAE FHEA rsyslog AHE AF3H7]
A8 o E 2Ele FAZE BE X9 rsyslogconf Fo] ofge AL F7}
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3. WIAA 71 233

AAY Ade Tl A AAAE e oR AR Aoz F38E]
SE WA HAA A dojdE EHIL ﬂrOH gl Fo} MESE e
HEYoR Wt MEE WEYoR FARS ALy 93 fZetd A

& AR, fEAU AT YwsE FRADL FAAAS AL ouisted
obehel 4o AsErh

T
{u,v) = E U;v;
i=1

a7 23. f22lciet Az

- 37 —
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ol rsyslog FeHolAES HXsta #e] YEY T rsyslog AHE A4
sle] olHlE 27 dolE= 3 starth

2. A9 Ax

FromHost OpenStack Module Facility # of log class

Controller root 16 724 6

Controller neutron.common.le 16 1 7
gacy

Network node neutron.common.le 16 5 7
gacy

Network node neutron.agent.13_ag 16 3 8
ent

Network node neutron.agent.13_ag 16 5 9
ent

Login node N/A 3 360 2

Compute node | nova.virt.libvirt.dri 16 30206 1
1~ 28 ver

Compuste node N/A 0 65 3

Compu;e node N/A 0 65 4

Compu;e node N/A 0 65 5

x4 =@ 22
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