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A proposal for High Fidelity Emulation environment

Abstract:

We have been using real machines and simulators to evaluate wireless LAN communication. However, real
machines and simulators are in tradeoff relationship in terms of number of real machines, field limitations,
reproducibility of radio propagation, and fidelity to real environment. In this paper, we propose High Fidelity
Emulation environment (HiFE) which solves the tradeoff relationship. We integrate simulator and virtual
machine to create simulation models which are high fidelity to real machine. In addition, we implemented vir-
tual wireless LAN device in virtual machine to achieve device-level emulation. In evaluation, HiFE achieved
96.0% of throughput of a real machine and similarity of incrementing of sequence number. The result shows

HiFE can create fidelity environment to real environment.
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RAQMEAR LAN 781 21k QEMU OZfENY RT %
A UTHESR LAN 7 L — AL %32\ HL .

(b) ARAEMERR LAN 731 21, i LAN 7 L — 2% DMA
TEISIZ KNS 5.

(c) RARMERR LAN T80 A0S, Z5EI0AA%ERT 5.

(d) ath9k N 71 NIEXZEEIDIAAEZITHS.

(e) ath9k N J 1 NDZZ(FE| 0AAMIE LT, DMA 48
B o AR LAN 7 L — 20 1.

(f) ath9k FZ Nk EAIfED 78 b 2)VIZHEKR LAN 7
V—L%ET.

3.3 Scenargie & QEMU D:E#

Scenargie ¥ QEMU [#Ci% UDP % F\\» T LAN 7
L—L%&X® Y& D3 5. HIFE OFEERARICIE, K~
DARY ZIZ Lo TFEIRENE LD, 1B8DFA T Y
Y COFMEN KRR D Z R TFHINDE. £IT, 1V
b7 — 27 #RH T Scenargie £ QEMU % ##fix 56 Z & T,
7oy, AT YEEBOKRA MY Y VIZHEEE
5ZeEMBELTVWS. xv b7 —2 %M\ 7z Scenargie
& QEMU m##EiZ 1%, UDP LAMSMZ TCP OFIHEHEZ 5
N3, Scenargie & QEMU OHEDES X, B I UHEE
HEZBEHLUTUDP 2fiHL7~. UDP & TCP DZh %
NORH %R 2 12T, Scenargie & QEMU D i & D%
Gk, EH50EEELTHHERHRZIZIZABNIZ®E
EAHERAING Z & 2Rk 5. HIFE OEERIIZIE,
YIial—va vyt ADOEEDZDIT Scenargie % A
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4byte 4byte  4byte  4byte Variable length
[Creator D [Mode D [Rss [ Noise floor | IEEE 802.11g frame |

1: QEMU 1: Data -83 (fixed value
Other: reserved Other: reserved derive from real machine)

8 Scenargie, QEMU W7V —A7#+—%v b

*£ 3 HiFE Y R— b TZ 2888 V8- MR
Ciji RS - AR

IEEE 802.11g % #5& LS (@il

Station E— N TO@(F [RAMESR LAN 581 22
Scenargie & 0 3%{5 % [
(AR LAN 781 2 &
Scenargie & M F ¥ 3 V%€ [}
Access point E— R TOifg | 2 D NIC OFIH

Monitor €— K TOWEH
IARMERR LAN 781 2D
RSSI, /1 X717 it
EHYIalb—vayv

Ad-hoc € — R TO@EfE

EHEILIEZVWEER, AN OSHOBREEEHEL 72
W2 HIZ QEMU 2 fE S HEH I - WiEERH 5. 3
37 vavV AREBETIEIA T Y 3 VY EIRD BEDR LD
728, Scenargie & QEMU D X5 & 0% BHELE) L 72546 T
H, BEOEHNVEZ THS. BEEEIZOVWTIE, TCP
EHW56, FA B OSDTCP 7L —L0B 7 A KM OSD
TCP 7V —LZ280LHFHIZ & > CTIHREBHHMOEEHELEL 2
728, "A M OS ETOAL—T v v MERT 220D
5. £, "R AL AXDF ==~y KIZUDP &0 %
TCP DFKE Wz, UDP % #RL 7=

Scenargie & QEMU IEIEI 8 DT —X%&2%Xh & D d 5.
Scenargie ¥ QEMU ITX 0 & 0 W T4 7 — RIZIL K
#t LAN 7 L — LA, AR MERR LAN 731 2 il i
a4, Ay M7 =23 ab—&ilfld4, RSSI (Received
Signal Strength Indicator), Noise floor ¥23&5 X 651 5.
BIBEHE T Id, Scenargie 2 & KARMERR LAN 7 /37 A2 RSSI
& Noise floor D% KIFIRETH 5. RSSI DI IZEIK
Z T ab—Yarh ok RSSI #FH &3AA, Noise
floor DHFIZIEDH S 2 U O ERE ARIL60 H* 5 K& 72 Noise
floor ZEEM L L TEZIAL. Creator ID X Mode ID (2
BEEBE TR FHREEE LTHICAUEEZEZEZRAATVS
D, FRIFEDEHARY I 2L —Y a UEERZ R REC
TH5ILEHELTWS.

B C HiFE Y K — M LTV A8, AR — bH
W72 BEEIER 3 DB TH 5. M LANEE L LT
IEEE 802.11g OiEf5 21§ 5. RKAAMHR LAN 731 X
I% Station €E— F, Adhoc €— K, Access point E— F,
Monitor E— FIZHJGLTWA. F7z, Scenargie #* & KA
4% LAN 534 212 RSSI, 3 & UF Noise Floor % X HRA]
BETHB. VIalb—Va VdBHRFETIRERBTITS Z
EERMELTWAS. QEMU ISR THEI/EL, Scenargie
1% 100ms DORLETEREFICFEYL THFET 5.
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R 4 FHliHRRDON— P = THER

Product Name

Scenargie Comm Node

CPU AMD Geode LX800 (500 MHz)

RAM 256 MB

Storage (Compact Flash) | 16 GB

Wireless LAN Atheros AR9160B, AR9106A (CSMA/CA)
(IEEE 802.11g)

Os Debian 7.5 i386

Wirelsee LAN diriver backports-3.18.1-1

0
25 100% 96.0%
g
2 20
=
S 15
5
210
()]
>
25
=
(=
0
Real Proposed method
9 ZAN—7v hDHK
4. FY

4.1 FHEIRE
HiFE OFEBEEEIINT 2 BEEEZWA T 572017, FE

¥ & HiFE O 22 CH UFEMiER S % FE Rk U C 3G 1

ZHB U7z, FMTI, Iperf [30]12&% 2/ — K[ TCP

BEZTV, ZV—=Ty b, BLEY—T v 2AF v N—0D

Az E Lz, / — FHEEHIE 5m 23 5.

KB, HiFE [EGOFEIE NELOWY TH 5.

(1) 52H% (Real)
FREDO MR LAN ik & LU C, Scenargie Comm Node
[31] Z{#fH L 7=. Scenargie Comm Node D Z X 7
FER4ADEY THD. BETHORVIHEEREETOHR
Ex2ATD12DIT, BREETEREIT- 7.

(2) HiFE (Proposed method)
EBOFMBRIEEZ KB T 572012, 4 LFELWVA
Ry 7D~ Y Y 2ER UK. 7 A D OS 135
HIE—UL72bD%MHL 7. Scenargie TODEH
I 2L — 3 > Tlid Scenargie Dot Eleven Mod-
ule [32] Z A L7z, 7z, XEEEZ EMD ARI160
IZIEDT 572017, #EFEV— MIIONRNI A —-X%
static, ZFHRD/NT A =X % 64QAM_0.75 IZF&%E
U7z, ZDfMDfEIL Scenargie Dot Eleven Module @
774V Mz [ U 7.

4.2 Z2)I—7v hDLEE

FREENVE IS 2 0 2 3T 572012, EH L HIFE
DAN—"Ty N E I L7z, Iperf ZHAWTEHIL, 10 [=
DFEEFER & Uz,

B9z A)N—"Ty s OFMiFE R Z RS, #itlhhas 2 r—
7w b [Mbit/sec], BEIAETIETHS. M9 &b, &
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B, BXUHFE ®A)L—7y b DFEHIEZENFN 23.49
Mbit /sec, 22.55 Mbit/sec TH b, HiFE 23EED 96.0% D
AN—=Ty NEERELTWE I bbb, /2, AN—
Ty b OFYIEOEFHE MIZFEDY 0.11, HIFE 2°0.03 &
RoTHEY, FRIIFIZM LRABOHDIZHRE VR D,
> T, HIFEIZ & v, FEEOMEM LAN 813 2 B3I b
TETWHEWVWZ 5,

4.3 V=T VARFVN—DOEILDEE

EHEEICN T2 EEEL2 X OEMZ 7 L —LHBAT
MDD, RETLV—LDY—T VAF U N—D
ZAL R U 72, 42 i TANL—Ty M ZEHIL 2BRIZ,
Tshark [33] ZFHWT2Z 74 7 > MMl Iperf DX~ 5
T 4w &k U7z, 10 B0 AN — 7y MAERIZ Gk L
NI 74y ID5H 1 EGEFNZET, EE7y D
V=TV AFUN—DEALE L .

B H7= 0Dy —r v AF v N—DZ{%2R 10 IR 7.
MEENAS > — 2 v A F VN —, REEASEZEREE D S DR E Y
[ [sec] THB. B 10 DA TR 9 75 & DLk
KzZxRrLTW5, 10X, IFD 22D 2hbhb.
12HIZ, HIFE DY —47 Vv AF v N—DEDEED S D
CHLHLTWEZETHS., JU—LHATHRLTSY,
HiFE D EMEMEEZ QR IZHEBETETWd & WnWRr 5. 2D
Hix, 10 0GR TED, BBRREAEMT 22400
TOV—FT VAFUN—DEUIENHDZ L THD. K
K% FIR 2728, Scenargie % fFHE TN~ > v M CE#
WBELEEAEDANV—Ty MEFHIIL 72, R~ > VO
EERE T, EETOMR LANEBEU EoZ)LV—T Yy
MNEERTEZ., UEOKRN S, (RAAMR LAN 731
AN ERIERR LAN T8 ZAD@EREH 2 BTRETH b,
Scenagie DEINEIHRY I a2 —Ya itk Ty =7V A
FUN—DEZEPHR e EFEZ SND, FEHED athok R
AT, Z#F AN E U T minstrel_.ht &\ D FiEZ(f
ALTW3. —JF, HiFE TlX, V7 &XA LIRS
NBZ5H% Scenargie il TEHEEL T\W 5. Scenargie 1&/3¥—
Y a v 1.8 DI T minstrel_ht OBEEHZRIGTH 57
&, 64QAM0.75 LW\ H T A =X EHWTERIEVA
V=T bEFEBLTWD. f->T, ZFEHAROET NV Z
S5 IH T E D minstrel ht (2352 & T, kD FEEIZH
U 7-fHliks B o nd L EZ 5N 5.

5. #&bH)I(C

ARG T, MR LANBEFHMEICS T 2B 2y b
V=2 3ab—=ZD L= RAT7HRTH S, WKOHD
T, LT ORER, GO FE, B X O Q5L E)
fEDA2 T % FEBLT 5 High Fidelity Emulation environment
(HiFE) #4227, HIFE TR, v h7—2v3al—
X D Scenargie DIHARE FI & UTHEE~ > > D QEMU
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35,000,000  __Real Proposed method

30,000,000 | / 30,400,000

S 25,000,000 N X
8 20,000,000 / 28,400,000 i
c
8 15,000,000 / /
2 26,400,000 T _
& 10,000,000

24,400,000 —

5,000,000 |
0 Z

9 95 10

0 2 4 6 8 10 12
Transmission time [sec]

10 V=V AFUN—DELL

EFEEBEIESZLICMA, KA LAN 731 2 % 525
35 22T, i LAN BEOBEREEFEE2N—RY T
LAV TR ATREIC U7z, i Tlk, HiFE O EREERE
EHERTA7201Z, 2 /— KNE TCP BEZ21T\V, EH2
HiFE DALV —=7v b, BXOY =7V AF U N=DEAL
ZHBE UL, FHMEOMEE, HIFE XE#D 96.0%D AL —
Ty R EERLTWEZ 2R, Y=V AFUN—
DB FERIHL U 22 &b S, FEEE 2 R
TEBILhbhotz. 5#lE, MOYIaL—YavF
EXTIal—varvFEEOhERiTS.

BEE AWZRE, RFmREsile Bk (B) €
NANTF =R 3D A70—F 1 > 7 DH%E (26280028)] 12
SVEBLULEZEDTHS.
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