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Evaluation and Analysis of Docker Based on Loongson
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Abstract: The technology of Docker based on the lightweight technology was summarized. The Version 1.13+ of Docker
was transplanted and integrated into Fedora 28 system based on Loongson. The test image wasymade to analyze the
performance of the new version of Docker scheme, the trend of performance and the bottleneck§ of container’s function
under different number of containers were analyzed. By comparing the performance in contai;lers of Loongson single-
way, double-way, four-way servers and a machine with AMD Ryzen 5 (2400 GB), the stability of the new version of
Docker scheme on Loongson was affirmed. The difference of performance between Loongson 3A3000 and Ryzen 5 (2400
GB) under the near basic frequency was analyzed. The prospect of industry about domestic CPU chip is expected.
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V& EATF) F Docker B SZEL 43l 451 R 45 1Y 75 4%
b3z 4T, [H A 4 ) Docker A B 782 5 2 2 HY 3 WL,
IXLEH G R BT — AU BB KRB R R 3.

T & BIMLHE ARBT FL 71, F15 2013 R4
TS N C gt 7 K E LT MIPS 220 R i A7
RERMEHE 5. 2016 £ F & R G201 — AU 36
YERAC TR TR 5 . 2019 4F 4 A WA 7 B4R
ety KVM BRI i 1B =0k AR, 1ok TR 28R 7
[, P& & Docker 7 i &1 AL LLEZ HT
Fedora2l R4t Docker Z A |k, 1M #T it Docker 75
BB & LD RE

YT X86 [1) Fedora28 RAERINZHEEN 1.13.1 ik
A Docker 77 %, Bt LA SCEN MR A AT T B E
FEEE B o G 1) Fedora28 &4, Rk /0 1
BT Docker 5 RAERO-T & T IMHERERIL, A A
PR I R T O R, LB T 7 5 R A
RS 343000 55 AMD Ryzen 5 (2400 GB) HITEAE LI,

1 Docker i AR ftid

PERN—ADITTHR, Docker 1EANTE P K FE By
B, WA RO R MEAS BB, 1,13 AR Docker
53 B AL X RCFA A BRI ) B J5 — S hRAR, Docker 77
(AR SRR L IR W AR E TR, Wl 1 .

I
I
|
: Runc  Bash
I

Docker Lol Dockerdl- » Docker N Docker K
Client ocke Containerd|; [Containerd-Shim

14 ) Docker™ J5 &, Xif T 25 4% B A6 i Jo 31 F)
EIERVEESH Containerd HEHL”1 52 1, Dockerd H4 6] 2
BARFISAT BB EEAE AR %E% S Containerd K58
%, Containerd & 3% 3K J5 % 3 3 — 4> Containerd-
Shim LR B —ANZAT A S, T Rune B 5%
28134728 H.. Containerd Al Runc £5 AR SN T A a5
FREA TP B 25 3. [F]W FH P o] LLE(E Containerd
A1 Runc & #37A135 MicrosoftAzure. VMWare 7E A [f]
2R ERMH, AR T Docker % 4:F &. 3t
H1H¥) Runc 582 M Docker ) Libeontainer H i kit
K, #1247 Libcontainer BREE & b AN 2
St P DL S T2 e 7 L 0 R B SR T B {0
R FEER 5 2% 110 HE 00 A6 B R, 4114 19 Docker i i
Runc B3, BI{F 481 Daemon 54 #EFE MK SR RE G B2
AT, ML F R O AMKH T Docker A& 171,

2 Docker /7 &M

A5 Ef) Fedora28 %45 DL AR, MUA Y
WU ZERSHE Docker 1.13+BA %] 28 A% |5, i FII
AT Docker 77 S AT, 6 i 2 ML S8 e
Wik 1.
2.1 Docker #21&

EHEAT LA RO T 2 31 7 B3R Docker
J7 AT MIPS - & i34 e i F 7 7 3R L1 22
%ﬁ?ﬁ%ﬁﬁ%&?\] H 3l 22, w2 7 2 Docker B 7
B4R 0 P o R B Tmage BH%, 5 0BG M 8
2, MG BEIR % 94 MIPS F-65 L 4TI 15, HA K
S i 5 B0 4 VR 0 O AT R, IR SR &
Fedora28 £ 4 f) 2 55 % Docker YRS HEAT R &, ¥
MIPS 2 H A LTRRIR, AR R 30K T 4 O 2 8

g " ® 1 JSHIESEESHCR

Bt Hikg

ZFR T L L oK IR 45 2% T Y R IR %5 A
PO Loongson-3A3000 (4 cores) Wi 3A3000 (8 cores) 9/ 3A3000 (16 cores)

EX7] 1.5GHz 1.45 GHz 1.45 GHz

[AFe 4 x DDR3 DIMM (8 GB) 8 x DDR3 DIMM (16 GB) 16 x DDR3 DIMM (32 GB)

W AMD RS780E+SB710 AMD SR5690+SP5100 AMD SR5690+SP5100

oS Fedora 28 Fedora 28 Fedora 28
Kernel 4.19.5-2.fc28.lemote. 1 .mips64el 4.19.5-2.fc28.lemote. 1 .mips64el 4.19.5-2.fc28.lemote. 1.mips64el

Docker J7 5% ¥ TAE 58 i, U uliE % TAEIR
SER, BT 6 2 22 Sk, K AR A K

BR R EEOT B, U B Fedora28 4L 15
AR, D9 TR AT A L A B4R U A% e A, 75 2 1 il
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VE— B RS 6] R4, JEORUEHT R G 2 BRI 4.
il /E 1) Fedora28-base 5% O Z:#E1% 2 Docker B 5 &
P b, F[RI A B T B
2.2 MRSRIFIEIT

7T AU Docker - 5 3E4T 256 VERE TRAL,
SR CPU I Docker MERERI, ELEEH B K
AN TS, JE T s ae 5 A A v 0 5
f&, 45 A Unixbench T HHI/ENNRE 1%, R
Unixbench T & — K AEH £ 1K R G A1 78 0
T A, X HAL— L TR S, & R 4
11, T H 88 B AT — R AV 4, X4
WL R B HIVER] 2, $2m 7R, Unixbench £
mEARGMA. 10 5. #E. 2D, 3D, Hid. &
H. C ESELEN I Z P Re il sk, Wi 25 RA UL
T CPU. WAF WAL, G PaE R, T R EFI 4 12
B2 fl Ny 4 T S P ) 2R 0% TP R T L
Unixbench A4 U (1 5008 - SRR 19 43 2L LA it
F P22, A 4E F 5 hn B fai v

B /&, Unixbench X% CPU RS HIMHRK, Bk
INHIIRAT 9= PR IR, 55— kAT B A2 (Running
1 Parallel Copy of Tests), 55 24T 4/ R4
CPU MUil3& (Running N Parallel Copy of Tests). iX
FERIAA RN TR RS 2 AR5 T AT A B 1 A,
DA Ay b R 3 L S B B 45 . ST

(1) Dhrystone Wll3X: 1268 H T = A0 EL sk 5
Bl CPU iyt Re, & LM & T 8B, BA T RIHE,
52 3] G A MR B2 2 18 IO, SRR V1T SR L M K.

(2) Whetstone Wl 3 T 3 %2 A T30 R8O |

BEAMACR, BEHKE CIEE R, 7 s ik
VR R TR TS 2 S A e .

(3) Execl Throughput #lliX: Execl 7=t &1, A
F IR Execl @%ﬁlﬁﬂ‘iﬁ])ﬂ?ﬁ(iﬁ, Execl B%2& Exec I
BRI — 870, Z R BURAR B 7 — R A 3h
AT 7 .

(4) Pipe Throughput Mlit: FH T I ERE (8] (1) 3815,
B —Ap g — A HEFE S 512 bite B — M8 tp IR R
FRIUCEL

(5) Pipe-based Context Switching Jllix: & T %
BRSO B, 3R S P AR I AT A
L

(6) Process Creation Mli: A T- M G001 g b2

[

(m

ih]
ih]

oiif
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FEALZI [ I EL

(7) Shell Scripts Wl F TP — 2 i (/] P dE A2 AT
J& 1% Shell JHIAS B IEL.

(8) System Call Overhead lit: A T3k F 40 i A
HvERE, BV EE B AT getpid() BRI 2R F I 2E AATES TF N
ARG
2.3 FEIEZJHEAINIXLE R

MRS HHE 4% REA BT VU RGIEL T 34T
AR 23 BT 25 2% T RE DL 1k B A0 8 g X et B i
HWL#E4T Unixbench It 1 %%Y’é‘fﬁiﬂﬂﬂ Container
Number = 0, %%EK@%&%E‘J Docker & 2% I [F] B} iz
AT IR B (5 AT PE R

Xses b, YA R (Container Number) N
0 I 7215 EHL BIs TR, & 89w 58 N INHE R I ig
ITH N A& s A7 I, xF T8 k0 E 5 AT
3 R CABEAR R ZE B0, A — TN 4 SR BT A 1) Al
SE IR B i 2, BRI B RS Datay
THEWR:

3 N
1< 1
DataNzgl;N;uu(Nm) (1)
P,y RoRAE N DESFENIBITHLT, 58 ME
AR IR ¢ \
SRR E A R gk 2. ‘

¥ Unixbench TR TR R G TSRS
L AR5 T HATREPERE I H 1, WRAT Jo b A7 B
iiﬁ,_,é]]ﬁi&%a’j;iﬂﬂiﬁ (Running 1 Parallel Copy of Tests) F!l
T F& 4% CPU M 2 A2 (Running N Parallel
Copy of Tests, [CPU(N)]). H3EF2 M0 - Fra AL 2125
SAb PR — AN R, T 22 AR A BT A A AL 3 g
[ I 32 AT b BE 45 B AN (M AR . o T A RS
BR8N E TR #AT AT A B AR, R — AR,
AN S5 R BE W] DUE A2 A% R G0N 1 5T 5%
iR, WA LLEE 2 Z AR S B 45 1. DUT s 7
Frh L2 AT 55 45 RO .
2.4 MRAERDH

Dhrystone Wl i 2 W6 Ak B 4% 12 55 68 77 1) ZE AE AR
FF 22—, =2 &AM T B e S CPU R 7 R,
JIr LA B 43 B X — T K 1) 45 2R, SR A S SR AE T
& E 2.
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ANF A AR N P RIS R

4 CPU in system; running 4 parallel
copy of tests

1 CPU in system; running 1 parallel

4 CPU in system; running 1 parallel

copy of tests copy of test

System Benchmarks Index
CPU(4) SCORE
Values

CPU(1) SCORE CPU(4) SCORE[for one test]

Containers Numbers 0 1 2 3 4

Dhrystone 2 using register

2857.2 2971.1 1631.5 1271.9 753.5

variables

Double-Precision Whetstone 717.1
1142.8
1509.9
Pipe-based Context Switching 479.2
817.5
Shell Scripts (1 concurrent) 1691.0
Shell Scripts (8 concurrent) 1653.4

System Call Overhead 1216.3

System Benchmarks Index

801.0
1165.9
1512.0
464.5
776.2
1673.8
1643.8
1216.5

798.3
713.7
824.2
434.5
525.8
871.5
816.2
679.3

797.2
563.7
601.5
344.8
381.9
586.4
578.5
508.5

798.6
405.5
452.4
250.7
290.0
427.2
428.9
384.4

Execl Throughput
Pipe Throughput

Process Creation

9752 961.3 7920 642.6 509.1

Score

709.9

180.0
359.9
368.0
248.0
307.4
473.5
442.1
353.4

400.8

1 2 3 4 0 1 2 3

740.0 404.5 326.8 2445 7184 7450 7446 7403 7424

199.9
380.8
364.9
240.0
266.1
462.9
4319
353.7.

199.4
194.5
195.9
129.0
1333
225.5
206.3,
187.6

199.9
148.1
140.9
92.5

9.6

1505
1492
135.6

199.9
112.2
103.9
67.9

72.8,
109.7
109.8
98.3

179.8
339.1

199.2
3532
3788 3780
112.8 1084
3214 309.0
659.5 6484 567.3
1466.8 1459.7 835.2
3460 3470 3458

201.2
353.9
3804
135
294.1

201.6
350.6
380.0
100.5
221.8
516.1
571.9
346.2

199.2
381.9
377.6
115.2
272.5
4213
400.3
345.4

444.0 240.8 185.7 1425 436.7 439.1 463.2 4272 4184

Mo 2 o DLk bR i 5 RE 7 1 3 v T
Dhrystone i M5 4T LU th, DR B T 090
b 25 0 2 A AR s 1 72 58 IR T, WL 1 5 4
A T Al LA 2R Y T P ) 2. T E S A T, £
PO R HOPEAS IS =1/ B0 MEO T 30 5L 42 R %,
3, G HEUEAE (PRSI RO M LL, A
Dhrystone MliAPERELI N 54.67%, —%¥#% T Dhrystone
M PERELI N 44.16%, VY% 4% T Dhrystone i1k 58
200y 33.04%. 1T SLAR O K38 40 IR T, T 36 75 DU % i
A AT AL 25 S, PERE AR SR R AR R
BEE, Ho i Execl 6 45000 TR B 75 i W 25, R
e URE R HL B R IR T IR K, T CPUL AF. B

A SRR AT T R A

1A 2 1928 3 85 v LA 21, 48 DU BT (1

FEFE R (Running 1 Parallel Copy of T'ésts) W,
Dhrystone iﬂ!ﬂiﬁﬁ@%%a‘ﬁ&ﬁﬁ%, X2 BT R 55
I RS HAE IR e A RIF Ok, MR 1E 4 4
A N R I 38 A7 AT 55, R di DR B 3 Ak 3
T VUK R RIS AE /7, Dhrystone IR A B R AR I 0
P IR DY 473.0, B v B A% I AR OO0 A
4R 14.7%, Z BRI BT 25 IR0 492.2, Tk E
f 16.6%.

1M Whetstone M5 R KE, Hdl 45 R 1+ Fa e,
RIS 7E )\ 25 4% B I S 56, Whetstone Wl 7E 5L 1E 2
T )P 34 5 SR A2 200.2, Z3ERE N5 R 794.5,
Rz JUF Al PLZARS AN U, F 454 Dhrystone MR 1 45

R, AT AR E A S REAME LS CPU ITHELRE Tyt K45 S
FEH .

3500
3000 L 28572 29711
2500 |
2000 |
1500 |
1000 |
500 |

0

16315

1271.9

H 753.5
1 2 3 4

K 2  Dhrystone i GPU(45 for 4 tests
Y

0

) ! ¥
800 7099 7400
700
600
500 404.5
400 326.8
300 244.5
200
10
0
0 1 2 3 4

K 3 Dhrystone Jlli CPU(1) for 1 test

A E BRI AL R0 G SRR P 2 2 0 i )
HEAE b A, AR SCRIN, 7EDURZIA ISR, ML L) Dhrystone
DR 25 B R L UEAE 1 96.17%, BAZ IR N A& JEE(E 1)
96.0%, 1M H At R — Le I 3 I I AR A X FE 1) 45 5L, DAt
HEM, X2 HTARANNER RS R BEEMIRE R
g5, ENMNRFE 7 AT IR CPU T H AR AT BB AA7E 1)
B PP (0 SCRE SRS, B AN 45 2R B 7R R AH 5%
THERE T2 BN, 1IX— 45 R B IR T Docker
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BRI BP0 T SE B AT e AR LR, A
DU A A B0 R E S A AR T2 2R SR A 428 RE A S
PrigAT i L.

3 A S X86 T4 T HIMAR L
3.1 585 5 A 1EEAIXTEL MR

RN G, X86 1 & T I 2 #4 AMD £t
e 5 A FAR IS, S HER IR 3.

2545 N BIR BER AR 5 2 3R 2 R R T, PT AR
PEANRS T PR B i, R WG A SRR S5 v, 43 JAE T R [ B
R 55 A U AR 55 2% A1 DU B AR 45 s P ik 25 B Y

HE4T Unixbench Wi, H7E# %K AMD Ryzen 5 2400 GB
L) X86 HLas FIgAT [FIFEHIMIAZE 25, fHT Unixbench
L AR AR T 43 1 TR R SR, A DG IR 45 R
F AR 5 PR

®3X86 FEMMMNSHE

Byt R

2R AMD i
JOEEE AMD Ryzen 5 2400 GB
E 3.6 GHz(Eki\)

W17 16GB

oS Fedora 28
Kernel a ' 5.0.5-100.fc28.x86_64

§

%4 Unixbench JlIIik%% 5 (Running I\Parallel Copy of Tests)

MIPS_CPU(4) MIPS_CPU(8) MIPS_CPU(16) X86_CPU(8)
Dhrystone 2 using register variables 712.9 687.9 692.4 1795.6
Double-Precision Whetstone < 216.5 207.9 192.4 556.2
Execl Throughput \ . 365.9 214.9 173.8 523.5
Pipe Throughput 382.1 368.8 393.1 687.8
Pipe-based Cor}ltext Switching 117.6 79.8 57.7 211.4
Process Creation 298.2 191.5 160.6 543.7
Shell Scripts (1 concurrent) 639.5 432.7 448.6 946.4
Shell Scripts (8 concurrent) 1393.7 1065.4 936.3 2831.4
System Call Overhead 3354 3235 361.4 988.5
System Benchmarks Index Score 452.6 364.6 335.2 913.7
% 5 Unixbench MR ZE R (Running N Parallel Copy of Tests [CPU(N)])
MIPS_CPU(4) MIPS_CPU(8) MIPS_CPU(16) X86_CPU(8)
Dhrystone 2 using register variables 2929.2 5408.5 106240 % 8501.4
Double-Precision Whetstone 908.1 1650.1 2793.0 - 3681.4
Execl Throughput 1269.1 934.0 % . 671.3" 2375.1
Pipe Throughput 1575.8 29313 % % - 6012.0 3840.0
Pipe-based Context Switching 1175.8 \ 980.9 . 1001.3 1400.0
Process Creation 772.3 , \. 715.5 700.2 2320.0
Shell Scripts (1 concurrent) 15672 | ' 1731.5 1981.4 3558.0
Shell Scripts (8 concurrent) 1654.4 1790.8 2021.3 3737.0
System Call Overhead “ 12214 702.6 439.1 4726.3
System Benchmarks Index Values & b 1104.2 1108.1 1091.8 2815.5

|
*

1T Ryzen 52400 GB) 4b3 %% F /) CPU F: 4512
BNAS I, DA A ORIE U 25 40 1 2 0 1 0 % L S5 1Y)
AJAT M, £ BIOS iE T 1% B T #5% Ryzen 5 AL HL 23
FEHLEMN, SR 5L AW B /proc/cpuinfo CAHE
B AL EAIMEAE 1.45 GHz A7, 58 XU Ik
245 FAAHIE.

TSR . DU RS54 CPU F:4iA4 1.45 GHz,
LB ENLN 1.5 GHz, SEERIINR B R I3k 4 A1 5.
3.2 MRERS

e RN KT (Running 1 Parallel Copy of

62 R4Gi# % System Construction

Tests), HT RA— AR, BT DLJG 1R A0 22 458 1) %
OHERZ D, #HRE N RRERAT, 4 T1E
— %0 EREATYEREIN, MO S R LM R BE AR LS
Ji P B B9 T 3 Dhrystone il 0 f1 Whetstone il i3t
THR T, Gk 4 Fos.

e RN R I M REBOHE T AR b, DL
MIPS_CPU(8) #1 X86 CPU(8) T 4 k4T b k. 1R
¥E3R 4 FE 4, 7] LLE BITE Dhrystone IR 5 TH, XS
JIR 55 2% v Az O e PR BE X HON 687.9, X86 T Y
S8R 1795.6, Je i AEZ5 45 W iEAT Dhrystone 44
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17803 K21/ Ryzen 5 (2400 GB) (1] 38.3%, T #E 5%}
244 BEAH 2= ) Double-Precision Whetstone IR 37,

bt 18 5 380R K20 /& Ryzen 5 (2400 GB) 1 37.4%
Fea, AN MR T 456 e 1 S RU IR %5 9%
TEIBAT BAMARBEFER CPU TR MERELI N4, Ryzen 5
T 40% i AH XA B AN A 1 45 2R,
1M 2% T Unixbench M T B & 1H 38, 2 320K
(1) & S T O G A0 S s 1) I FH 7 5% 3R I HS SR IR 1 g
7 25 H oy A 2 R R B 45 R AR YRR 5, 7]
PL1S 3 2 HEFE IR i) Dhrystone KX Al Whetstone
MR E L 25 IR, ] 5.

2000 [ Dhrystone 2 using register variables 1795.6

1500 L H Double-Precision Whetstone

1000 712.9
8 687.9 692.4 556.2
500
H216.5 H20749 H192.4 l
0 u m |
o ® Q 3
& & & &
% 4 o
R

K] 4 Dhrystone Wl Whetstone X% (1 parallel test)

[ Dhrystone 2 using register variables
[l Double-Precision Whetstone

12 000 10 624.0
10 000 8501.4
8000 |
6000 | 5408.5
4000 [2929.2 2793.0 6814
1650.1
2000 |_|908.1 I
0 ] .
) Q) Q) Q)
X OF & OF
& & &8
7 (Y4

5 Dhrystone JUF hWhets*tone WRELHE (V parallel tests)

MBS AR I B A B, 7 O X R 55 A%
Dhrystone Wl &[5 20T 5 BE 20 W HE %K Ryzen 5 4L
f¥1 63.6%, Whetstone Jllik B 77 s B0H S MERE L N
44.8%, Ji SRAE AT I UE R DN R B, HhdE 4 R AR A
FeE 1E M B0 B B X 18] P, iR 22 KATE 3% 72 ha
FEBN, Ul B R PSR DR T LR E, b BE AR AZ O
HE#Z, 5T Dhrystone Wl iAF Whetstone il 175 2
()P e 23 H0ER 757, AL A% A0 B R RN s ER0E R
DI, TR AR S AL PR 2 A O R T, 2 3A3000 o

Fr B T BMEBEZ) N Ryzen 5(2400 GB) 5 5 1
40~60%. Hrh Z H RN T, 5 Ryzen 5 EHUAHLL,
AR I 55 2% 1R 1 e A 38.3% #E w3 1 63.6%,
XJE TR RS54 2 J\ Bt CPU & 7, T Ryzen 5
FHLAZDUE CPU J\AZ O A Ab HE 85 45 44 . HoAth T g U
WAl L 6 A 7.

[ Pipe throughput
[l Pipe-based context switching

7000
6000 6012.0
5000
2000 3840.0
2000 20313
2000 £ 1271, ¢ 080.9 1001.3 | (k4000
ol [ [ | m W

0

) S S S
(§S\ (§$~ C§3> C§3~
(Y%

S /s S s
SR

Bl 6 Pipe AHICHIELHE (V parallel tests)

;1(5)88 [ Process creation 3737.0
3000 [ Shell scripts (8 concurrent) 00
2500 :
2021.

2000 1654.4 1790.8 021.3

1500

1000 +772.3 715.5 700.2

500

D Q Q Q
O O RS O

RS S
7 7 7
& F

:
B7 SHERAIEIA KR (V parallel tests)
\,

« &G % (Pipe Throughput) 138 B (Pipe-
based Context Switching) 3 UM A, o0 XU AR 55 2%
TR RE S B S 2931.3 F11980.9, KZ1A Ryzen 5
(2400 GB) R 76.3% Fl1 70.1%. 3 P TR 2 W 72 A
W EAR, et XU M 2% 25 70 3 FR I A5 20 BoRZ) N
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Ryzen 5 (2400 GB) ] 30% 7c 43 ; Shell Scripts i T
I3 — 52 I (] Y EAE W] 45 Shell JIAS R 0 H, JEE
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3.3 Docker FEESHR

4%, Docker /7 RIEAE B LS Fedora28 &4t L
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Rk, BT Docker J7 A Sl 2 £ T4 4 LXCHOAR
SEILI S AR A AR, B R SRR T F 8,
SHURZ R 2 G5 S BB B RS, R, 76228
NP — e AR T LU 30 A 2% A BRI A A
AT 22845 1 40 B0 T 5% 0 BE A 1R 25 2 SR . A
AR I 22 25 4 B 1 M R 35 p mT B — B, T A
FEZ 5 WSS 7, A 3R 7T R A A B A
A P 2 A AR B ORI A SRS A Ak b 2%, Tl AR AR
JE SR WS SR T I 25 25 1 SRR B FH P 855,

[, AR £ Bh 28 83 PR 85 7E Ryzen 5 (2400 G) AbHE
A5 ST P SRS, AR SCR I, HET I
3A3000 5 Ryzen 5 (2400 GB) s Jy # kL CPU 1514 A
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5 (2400 GB) WL E AT 2 HERE I I LU0 31 11 &5

R AR RN, e 3A3000 AYPERERZT
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4 WG

G A SR FILF 456 — R ESFEE L
B Docker 77 538 21 BLIF, R P AT 5 K K4 1,
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I EIE T AR M T 0 B B, R M e
Yo BT AS S, T AT A A AR L RN A
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AT IR BRI I A 1, BT R — Bt R SR R TE
22 AR R 10 97 b A SR R 2 A R P AR i
b2 RS, &1 5 Ryzen 5 (2400 GB) O F
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3A4000 5 Bl L, A B T 2 T KR T
7= 4 CPU 0l 25 5 (iR 7.
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