Computer Science and Application HEP R % 5MH, 2019, 9(7), 1223-1231 Hans X
Published Online July 2019 in Hans. http://www.hanspub.org/journal/csa
https://doi.org/10.12677/csa.2019.97137

A Method of Bluetooth Large File Transfer
Based on BlueSolei + FTP

Shanshan Huang?!, Wugqi Gao?, Kaiyi Zhang?

!School of Electronic Information Engineering, Xi’an Technological University, Xi’an Shaanxi
’School of Computer Science and Engineering, Xi’an Technological University, Xi’an Shaanxi
Email: 2651351234@qq.com, 642057197 @qqg.com

Received: Jun. 24"’, 2019; accepted: Jul. 4"’, 2019; published: Jul. llth, 2019

Abstract

At present, there is a serious instability problem in Bluetooth-based text information transmission
for mobile phones and computers, especially in the large file transmission. In order to solve this
problem, after the analysis of Bluetooth underlying protocol, by adopting BlueSoleil SDK, this pa-
per proposed a file transfer method based on FTP, and designed a large file transmission mechan-
ism based on Bluetooth to solve the problem of instability of large file transmission efficiency. The
experimental results show that compared with the method by calling Obex protocol directly, the
transmission speed of the proposed method based on BlueSoleil + FTP can increase by one time,
reaching a speed of 141.51 k/s.
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1. 5|8

TEARRIB S B FARPGE R RIS K, TR G FHLSH AL LR &I C S B H R T
H . FTEINL. A& ENLARS ) G S R R S A B4 1] BET Y EC AN ELEEEA, ik
3G. 4G. Bluetooth. HomeRF. UWB %M EREEHA, #AH& A WMRBFNHEM[2]. ZAE
AFITE 1998 4R T —FIREAS . ARIHFERI L FE B R AR —— 5 F (Bluetooth) B R o "B & J E 25 (1 8
LIBEHEOR, TAEFE 2.4 GHz~2.485 GHz ] ISM JiiBt[3], =& THURE . AF { FAEMIHIL, KA
BEAEEA, W AR I BE o B R BE L, FEAT A, B AL T DABE I AR 32 e AN At A 2 TRk
7. WAEARWEARBEATRREN, TUNHTRZEESG4]. WBEN. 2558, TEiRs
XS BE O AT DA R 8 VA RIS 1% TE IR AE 15 RAR 3 R ) BRI 5] 2 4R B R A T B
RO, STHET, 7R T ARG A 0028 5 Bz .

RS ST W M FHA SN E S REE, Wi bR, (B2 2R R AL I TR 7 5
[6], LInZEd il WP HAL, WA S 405, T SCLFHURI T SR SORAE BRSO R EIR D
R BB AE HR B R e R, HES) 15 BRI AR, EREE AR, BBy — I E
AR, EFEARNEDEARRRRIRAE T T a5, SFHEAREFIRMNA, f8% St FHLE L
BRI T M AR, SEIL T BB .

H AT W R F WU RN SOARAE EA& 5, JUH R R SR A7 A2 5 7™ B 1) AR AN AR e 1) 1) 7L,
KO £ 2R B A Obex MM HIT7iE, FIXFINEAE KSR EA G, MEBATRE . B
TR T AR RSO AR AR B R, 7R BT S 24 003 5 R Z Ih B3GR b, BAT R T AR
MIEERET . Wit 1 KU AL, Rk T AR 4 R SO R AR nl . W AR S %
1 Mb/s, FEHIRSCIER G P2 A TG, T8 BEAE AR i 72 o SR HOCEE AL L A1) (R A i o o

2. TR ERIR IR T

OBEX &y Object Exchange, H -7 7 5 & [AMEE 0 R, RIS T 2040 E SR, Ja# i 4 R H
[7]. OBEX fEM A PHiUZF A B W4 1 Fron(fEZ T ) OBEX A, OBEX x&i#id RFCOMM 7
L2CAP Lf).

2.1. 35 Object Model

OBEX & X | Object model K47 £ #5158 #, JEHA N Request-Response. OBEX & X | Headers 2K
iR s, T
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<HI, the header ID> 1byte

<HV, the header value> n byte

HH HI AT HV P20 HI R AL R IR IX AN Header HI4miSIE N, 1K 6 1K/~ header HIZE7Y,
HV 2R Hdh Sif

AL S ] 2 R

Synchron zato Fik Transfer 0b fct

App feations | vCard,vCal,.. | ’ Generic Fom at | vCard,...

Session Layer | 0BEX |
: I
|
H T(])P SDP Service
Transport Layer el DN Discovery DB
i P
[ BNEP |
| 1
Adaption Layer | L2CAP ‘
' T

Figure 1. Position of OBEX in the bluetooth protocol layer
& 1. OBEX T F i BH AL E

Bits 8 and 7 of HI Interpretation

00 (0X00) Null terminated Unicode text, length prefixed with 2 bytes unsigned integer
00 (0X40) Byte sequence, length prefixed with 2 bytes unsigned integer

00 (0X80) 1 byte quantity

00 (0XCO0) 4 bytes quantity-transmitted in network byte order (high byte first)

Figure 2. Object model high two-bit encoding
[&] 2. Object model =P ZRAE3

0x00 11 0x40 FiFh 5 TH 2> IR | 2 FF5 1 length(length prefixed), F7sHIAZ%EA Header MK,
HI A1 HV [8]

fiX 6 AritE SRR INE] 3 Fros.

$#£—"F End-Of-Body, H>kF=EHE LM /5 — data chunk.

2.2. IEFi#{S Request 1 Response

7E OBEX [ 5E 1, Client F1 Server Jlid request-response [T R K HEAT X1, 22 HE A& 7EIX
PIFPELHI9], 43l E XLUTF

Bytes 3ton

opcode Packet length Headers or request data

24§ opcode KN 1% request 2R, length FIRFEA request ML, HJFERE ML 2 g X
H)#-# Headers [10].
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HI-identifier Header name Description

0xCO0 Count Number of objects (used by Connect)

0x01 Name name of the object (often a file name)

0x42 Type type of object-e.g. text, html, binary, manufacturer specific
0xC3 Length the length of the object in bytes

0x44 Time Date/time stamp - ISO 8601 version - preferred

0xC4 Date/time stamp - 4 bytes version (for compatibility only)
0x05 Description text description of the object

0x46 Target name of service that operation is targeted to

0x47 HTTP an HTTP 1.x header

0x48 Body a chunk of the object body.

0x49 End of Body the final chunk of the object body

0x4A Who identifies the OBEX application, used to tell if talking to a peer
0xCB Connection Id an identifier used for OBEX connection multiplexing

0x4C App. Parameters  extended application request & response information
0x4D Auth. Challenge  authentication digest-challenge

Ox4E Auth. Response authentication digest-response

Ox4F Object Class OBEX Object class of object

0x10 to Ox2F reserved this range includes all combinations of the upper 2 bits
0x30 to Ox3F User defined this range includes all combinations of the upper 2 bits

Figure 3. Definition of low 6 bits
Bl 3. 1% 6 L EX

1) Opcode AU FJLAIEL, Wl 4 Fros.

Opcode(w/high bit set) Definition Description

0x80 "high bit always set Connect choose your partner, negotiate capabilities
0x81 “high bit always set  Disconnect signal the end of the session

0x02 (0x82) Put send an object

0x03 (0x83) Get get an object

0x04 (0x84) Reserved Date/time stamp - ISO 8601 version - preferred
0x85 “high bit always set  Set Path text description of the object

OxFF “high bit always set  Abort abort the current operation.

0x06 to OxOF Reserved not to be used w/out extension to this specification
0x10 to Ox1F User definable use as you please with peer application

Bits 5 and 6 are reserved and should be set to zero.

Bit7 of the opcode means Final packet of request.

Figure 4. Several forms of opcode
[& 4. Opcode BYJLFHFZTR
2) Opcode B RS FRA Final bit, HRERHEE— request 55— packrt, IXAMLE T HIFH]F
UL o

Response format

Bytes 1, 2 Bytes 3 ton

Response code Response length Response data
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Z4] response code 7~ 1% response FIZEMY, length FRIRFEA request 1T, BFHRERZHE 2T
HE )% P Headers.
3) response code HIHx = FK N Final bit, SRR 8 0T DAk SAL B R 11], IXANE R AIF T 7 i B,
HAWT LA, wlE s s,

OBEX response code HTTP status code Definition

0x00 to OxOF None reserved

0x10 (0x90) 100 Continue

0x20 (0xA0) 200 OK, Success

0x21 (0xA1) 201 Created

0x22 (0xA2) 202 Accepted

0x23 (0xA3) 203 Non-Authoritative Information
0x24 (0xA4) 204 No Content

0x25 (OxA5) 205 Reset Content

0x26 (0xA6) 206 Partial Content

0x30 (0xBO) 300 Multiple Choices

0x31 (0xB1) 301 Moved Permanently

0x32 (0xB2) 302 Moved temporarily

0x33 (0xB3) 303 See Other

0x34 (0xB4) 304 Not modified

0x35 (0xB5) 305 Use Proxy

0x40 (0xC0) 400 Bad Request - server couldn't understand request
0x41 (0xC1) 401 Unauthorized

0x42 (0xC2) 402 Payment required

0x43 (0xC3) 403 Forbidden - operation is understood but refused
0x44 (0xC4) 404 Not Found

0x45 (0xC5) 405 Method not allowed

0x46 (0xC6) 406 Not Acceptable

0x47 (0xC7) 407 Proxy Authentication required
0x48 (0xC8) 408 Request Time Out

0x49 (0xC9) 409 Conflict

0x4A (0xCA) 410 Gone

0x4B (0xCB) 411 Length Required_

0x4C (0xCC) 412 Precondition failed

0x4D (0xCD) 413 Requested entity too large
0x4E (0XCE) 414 Request URL too large

0x4F (0xCF) 415 Unsupported media type
0x50 (0xDO0) 500 Internal Server Error

0x51 (0xD1) 501 Not Implemented

0x52 (0xD2) 502 Bad Gateway

0x53 (0xD3) 503 Service Unavailable

0x54 (0xD4) 504 Gateway Timeout

0x55 (0xD5) 505 HTTP version not supported

0x60 (0xEO0)

Database Full

0x61 (0xE1)

Database Locked

Figure 5. Response code figure

[&] 5. Response code
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3. &F BlueSolei I F®EE_NXF %

FIH OBEX Wl B AT R I AL 5 R G AL 5 BN 15 s/M, 1K H BlueSolei 17 ML 25 7=
HE R LR R 7 /Mo (HIX LV & 75 BT B E 58 U BT DhRE . R, 75 B p 6 o & e Ay 34T
TRIFR, SEB R ) SO B A,

WK T BlueSolei (T H QY015 Wi F & 2% 4.0 #E4T WRIF R, LSO AL 4 FE 2 46 T
WL T 8 SO S M (Fp) IR %S, TSR VT 9] Ftp IR %5 .

3.1. RIEENET
F:T BlueSolei 5 % & IR R FIRIEEWE 6 Fios.

THG

FIRSDK

TF Rt

AU SRS S

v

THLIRTT RS ftofRSs

v

SEIRSCA A

ar >
L 2R
Figure 6. Flowchart of two development of Bluetooth devices based on BlueSolei

6. BT BlueSolei WIS F& & ZIXF L BIRIEE

#—, T# BlueSolei PC “F-4 SDK, Rk A:

http://www.bluesoleil.com/products/S000120140708-0001.html
P, PRSI TR, PR AR AL T PAT SO
S — 1

=4, ETHLUE %3 BlueToothFTP RSk http://www.medieval.it/blueftp-pc/menu-id-70.html;
FEUE, FHLRITE fip RS, pe imiBid fip DAL SE BT AL 5 .

3.2. MHHRE SEUGEF T

@Override
/BRI R FTP IR 55 4% 301+

public String pull(String localDoc, String androidDoc) { cu.runConsole(new String[]{"BLEFTP 4
F "+path+localDoc+" "+ androidDoc});

logger.info("pull BLEFTP 4 F "+path+localDoc+" "+ androidDoc);

return cu.input;

DOI: 10.12677/csa.2019.97137 1228 THEAURF 5 R


https://doi.org/10.12677/csa.2019.97137
http://www.bluesoleil.com/products/S000120140708-0001.html
http://www.medieval.it/blueftp-pc/menu-id-70.html

TIN5

IMEEARH SO B FE FTP R4S 25

@Override

public String push(String localDoc, String androidDoc) {
cu.runConsole(new String[]{"BLEFTP 5 F "+path+localDoc+" "+ androidDoc});
logger.info("push BLEFTP 5 F "+path+localDoc+" "+ androidDoc);

return cu.input;

}
4. EfEHLH

FHUmRF XA BT ALK 20 78, WREESRE LA 74, WRAETHREER, aE
Bl MRAEHTE, Bk SDK ZE —E#dE, SDK AEMIIE, &f —MEERMNE. B8R
BRI, TR M7 zhliE, BfaE0, HAgEMBEdE Z YR 50ms /4. 1EH]
WA, ERSEEUIG, N Emb R, it 7 EEL

4.1. EfEHBIREERT
EALBUBIRRE, W 7 Fis.

PIR

/

y

TR A

&

HANH3

B
=

Figure 7. Flowchart of retransmission mechanism

Bl 7. ERELRIZE

b ARk

THEHUE N W SO AL, SR LA .

v 2R iN

SR U TR AR S, MUAAE, TS VR SRS, IR, 7
BENEALRE .

H=ob. HiR

HBNEA RIS, BENEE— . R =R E AL R, BRI
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4.2. ERYEIREFZT

int isok = 0; /7€ X isok NEALIRE
int isdownloadAllTeskXMLok = 0;
/17 X isdownload AllTeskXMLok A A7 {E xR &
do{
isok++;
isdownloadAllTeskXMLok = xs.download AllTeskXML();
if(isdownload AllTesk XMLok != 0 ){ //3 7 & 75 4% % i o
isok=5;
}
Thread.sleep(1000);
ywhile(isok<=3);// =k Hf%&

5. MEREMIR

S ZRRH , F BlueSoleil + FTP iX Ff 772 Hb ELFE1 F Obex IS4 BE 42 5 1 1 6%, 153 141.51 Kis.
FAARMEREMNRSE A2 1 Ao

Table 1. Performance test result
= 1. MR LS

A Obex WX &4 ] Obex + FTP A&4ir i)
22M 33s 165
51M 76's 37s
10.1M 153 72s
203M 310s 148 s

FHZe 1 PEREIINRZE T 20, B3 RSO L s, R EHA R Obex M1 77 AL S MK, MR
FH BlueSoleil + FTP iXFh i AL Nt a4 5 7 —2F . S2ias BE0, ML T EEHA Obex Mhi, KM
BlueSoleil + FTP X Fh /7 kAL BEHE & 1 1 %, 123 141.51 /s
6. LFRIE

Bluetooth /& ITFk & ERGE LB EHA, ©EAMMEA . [KINFE. W5 S . Sy s
Mr VA OBEX AL, B3 K SCHAL %A 5, 25T BlueSoleil + FTP WKL v, IF Hikit
ZIREALHUSORIE T A AR E . M SERRN R IZ AR R, R T 88 3 RSO ) 8

HEEmE
BEPE 8 B T E IR H (9% 5. 2017GY-070), Belid BT R H GRS 17IK0377)78 % i RHL
JREBIE (%5 : 2017075CG).
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