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An Experiment of Data Transfer with [TU-T V.34 MODEM on a Telephone Line
and Enhance the Communication Efficiency

Masaru KOZUMA, Shigeaki YADA, Hisaaki TAKAYAMA
and Yasuhiro YAMAGUCHI

We often heard a topic related to the Internet recently. Several millions of people are communicating
by a personal computer in Japan. They are eager to join in the Internet with high speed modem or INS64
by public telephone line. Because, many Internet providers have been establishing for above users all over
our country. Accordingly, we carried out a transmission experiment of ITU-T V.34 28800bps MODEM that
will be used by many users. They can connect with the Internet by dial up IP even stay at home.

Four kinds of files were used in this experiment. There are English text file, Japanese text file, NOAA
APT image file and MS-DOS execute file. Also compressed files made up from each uncompressed files.

The purpose of this research is to certify the transfer rate and to improve the communication efficiency

by the V.34 28800bps MODEM.
Results were as follows;

1) No transmission error was found during the experiment.
2) An average communication efficiency of none compression file had about 413% with ZMODEM pro-

tocol and 503% with YMODEM-g protocol.

(The numerical value compared with communication speed 9600bps.)

3) The communication efficiency of compression file was about 766% with ZMODEM protocol and 884%
with YMODEM-g. Thus we can get the best efficiency by using the YMODEM-g protocol.

4) Communication efficiency of a data transmission by compression file is about 200% of which by none

compression file.

5) The dial up IP for the Internet connected good condition by V.34 28800bps on the public telephone

line.

Key word:#{E%% = communication efficiency

JEFEME 7 7 4 ) = none compression file

Ef#E~ 7 4 ) = compression file

FITTF— FEEE = effective data transfer rate
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Table 1. Equipment and Maker

Equipment & Software Station A~ Station B Maker
Personal computer PC-9821Xe PC-9801DA NEC

Display PC-TV451 MF-861TES NEC

Printer PC~201H BJ-130J NEC, CANNON
Magneto-optic disk LU-3N LM0-400 NIHON TEXA/Logitec
MODEM PV-AF288 PV-AF288 ATVA

High-speed serial interface MC16550 MC16550 MICRO CORE
Communication software WTERM super version WTERM super version K. Inoue & Tomtom
File compression tool LH.exe LH.exe H.Yoshizaki

File compare tool MS-DOS Ver.6.2 FC.exe MS-DOS Ver.6.2 FC.exe NEC

A Station(Nagasaki)
V.34 MODEM

Telephone Line

Personal Computer Telephone Nagasaki Exchahge Office

oy
g
(U

B Station(Nagasaki)

V.34 MODEM

Tetephone Line

Personal Computer Telephone

Fig 1. The block diagram of experiment system.
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FAEM B LTV T b TidTable LitRd, STA-
TION AD/X—Y F)av/ ¥ 2 —#ix, ODP(Over Drive
Processor)100MHz, RAM 44MB , AN —FF 1 A7 (2
GB-SCSI-2) % UHk3ERS-232C 4 VR —T7 x — A %R L
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Table 2. Communication environment

Asynchronus mode Start-stop a asynchronization
DTE speed 57600 bps

Data leagth 8 bit

Stop bit 1 bit

RS/CS control

Nothing

Nothing

Shift JIS code

MNP class 10 or normal mode
28808 bps

258 bit

Auto reliable:ITU-T V.34
ITU-T V.42 or MNP

Flow control
Subparaameter

Parity bit

Kanji code

Data compression mode
Modem speed

Max block size
Communication mode

Error correcting procedures

Line Public telephone line
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Table 3. A comparison of transfer time of each none compression file on 14400 and 28800 bps, that used with ITU-T

V.32bis and V.34 MODEM
. PROTOCOL 14400 bps 28860 bps
FILES \\@ NORMAL. YMODEM-g ZMODEM NORMAL YMODEM-g¢ ZMODEM
ENGLISH 39.90 17.22 13.69 20.22 10.94 13.57
JAPANESE 45.81 13.40 22.45 23.25 12.34 15.32
NOAA APT 174.18 97.38 183. 47 88.34 54.09 68.89
¥S-DOS EXE 41.30 28.82 23.18 20. 40 12.04 13.78

Table 4. A comparison of transfer time of each compression file on 14400 and 28800 bps, that used with ITU - T V.32bis

and V.34 MODEM

\\ERG’{DC{)L 14400 bps 28800 bps
FILES '\\@k NORMAL YMODEM-g Z¥ODEM NORMAL YMODEM-g ZMGDEM

ENGLISH 15.42 13.78 12.29 1.75 5.38 6.30
JAPANESE 17.60 14.04 15.65 8.88 6.20 7.43
NOAA APT 107.90 89.38 94. 41 54.70 43.78 48.07
¥S-DOS EXE 18.90 15.45 17.16 9.77 7.03 8.03
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(bps) % Table 5 K UTable 6 & TR Y,
1. 1 EEM7 » A VOERT— X IEXEE

SR 7 A VDT — X FIHEREE s EE Table 5% NOR-
MAL, YMODEM-g& U'ZMODEME iz i L CFig. 2iC
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Table 5% UFig. 24 5NORMALE— FTid, 13600~
14100bps Th 5, EEICNOAA APT, ¥3E, AAS
UMS-DOSEfTHT7 » A IV THD, £T7 74 L bEE
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Table 5. A comparison of effective data transfer rate of each none compression file on 14400 and 28800 bps, that used
with ITU-T V.32bis and V.34 MODEM

~_ PROTOCOL ’ 14408 bps 28800 bps
FILES \\““\»hg§ NORMAL YMOBEM-g ZMODEM NORMAL YMODEM-g ZMODEM
ENGLISH 13919 32244 28178 27464 50755 41100
JAPANESE 13692 32408 27331 26379 50985 41219
NOAA APT 14141 25591 24807 27879 45681 35759
MS-DOS EXE 13646 26673 23905 27183 45986 40404

Table 6. A comparison of effective data transfer rate of each compression file on 14400 and 28800 bps, that used with
ITU-T V.32bis and V.34 MODEM

ﬁ\xxxx\\\£§gTBCBL 14480 bps 28800 bps
FILES ~_bps NORMAL YMODEM-g ZMODEM| NORMAL YMODEM-g ZMODEM
ENGLISH 12596 15791 149893 25083 36205 30853
JAPANESE 12779 14378 16043 25338 36584 30403
NDAA APT 13954 15945 16848 27524 34389 31337
MS-DOS EXE 13269 14539 16153 25526 35645 31164
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Fig 2. Comparison of effective data transfer rates of none compression files with a
ITU-T V.32bis and V.34 MODEM.
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Fig 3. Comparison of effective data transfer rates of compression files with a
ITU —T V.32bis and V.34 MODEM.

(1) 14400bpsDHEZhEEE
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EICZMODEM T, 14000~16800bps T NOAA
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(2) 28800bps DELR)HEE

F#ic Table 6% U'Fig. 32 GNORMALE— FTli,
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APT, MS-DOSZEfTH, EERFBFRBEDOIETHY T
X NOAA APT RUMS-DOSERH T 7 4 N OESEE
PESEHEBZ LERICS S, COBELFEEAEDS
EBRVR B,

U EDKEREEES D L

(2)28800bps DBERBHEE TTF— X EETT OB, 774
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V.32bis E5 A14400bpsTld, YMODEM-gDfEEEE 1T
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DRNT 74 VTiE, BENyT7T7BL—N"—70—-1, 7
OB 37 b X1~ 2PREE 2R T AHE A RO N
7eo ZOFRAIZETLDODTE KE®EE115200bps DEERT
R LZBEY 7 FOREIR, 57600bpsBBRRDI-DEE
BHEICKBLUET L7200 Bbh b,
ZDXHIDTE R@EY 7 M, BET—XREICHE
L7z D%FERTENT, BiIED &5 aHRE % 1E LRME
ErFICHEIRS I LRETELS,

(b)FEESE & FEfE 7 7 4 WO ERLEE & 45 L EME
ANWOFHIEEME & D BMRICE Y, ZOBEE LTIEV.32
bisETFALFAHEY 7 FU LT CEERICERZHT TV 5
72, EFATOEMT IV XLBES LR LV E
EREILTV—FEMTERREEZ OIS,

2. WEE

WIEEA14400bps K UF 28800bps THIL, FI3Z, NOAA
APTKUMS-DOSETH T 7 4 WREROBE LR % i
T 5 - DI AR 5 HE 7 9600bps(V.32 MODEMOES Y
BECOEE) & LTTable 5 D% 4 OEX)HE DfE %9600
bps TERL7:DDEBEHFETEL, ThEHFER7 74V
DREZIE & L TTable 7 ILRT, F/-COEXTD R
VR HE Bl A Fig. 4R,
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Fig 4. Comparison of communication efficiency of none compression files with a
ITU-T V.32bis and V.34 MODEM.
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Table 7. A comparison of communication efficiency of each none compression file on 14400 and 28800 bps, that used

with ITU-T V.32bis and V.34 MODEM

~~_PROTOCOL 14400 bps 28800 bps

FILES ™—(%)| NORMAL YMODEM-g  ZM0 NORMAL YMODEM-g  ZMODEM
ENGLISH 145 336 294 286 529 428
JAPANESE 143 338 291 281 530 429
NOAA APT T VY 267 250 290 476 372
MS-DOS EXE 142 278 249 283 479 421
TOTAL 577 1219 1084 1141 2014 1651
AVERAGE 144 305 271 285 503 413

(1) 14400bpsDEERIE

Table 7 RUTFig. 4 » H5NORMALE— FO®EREIL,
MS-DOSETH D142% 7% 5 NOAA APTD147% TH H
9600bps DFHBIURERE TH L ENOET 7 AV ED
KEZV, TOE— FTIHEFATOEMBESE TV
WOT, FFEFAOBBEEIEKAIL TS, ¥2IZ, &
SHEB TOBELE 14400bps/9600bps X 100=150% TH
UNERESRZ=TAE 2 R ANY I

%7:, YMODEM-g DO@fE%hRIiZ, NOAA APT D267
%> 5 HAZEDI8%TH D, iz 9600bps DFEH1L304%
BETHD, CCTHBERE, EET7 74 VOBHERR
NOAA APTMS-DOSEFENCHK L THFHRRER
¥7-:ZMODEM OFEERIEIL, MS-DOSETH D249% 7 5
HEED294% TI600bps 12K L T71% =\, Z NUTHIE
DBAXRFE, EFET 74 IVORE LFREG40% Fe COK
DITFFAPRT 7 4 WOEBHEREHANA FURED bE
B, ©FLAQEMT VI ALHBFFA PRI LT
RELBDEEZLNS,

(2) 28800bpsDFEZHE

Fi#Eic Table 7 X UFig. 4 7 GNORMALE— FOmBER)
Eit, HAZED281%» 5NOAA APT D290% T 1) 9600
bps OFHT285% TH Y FIE & FFET, EXWEE TOH
23 28800bps/9600bps X 100=300% T&H 5, IF7:14400bps
& HET 5 & RRRICHI200% D@ E %R TIRITERIITHE
DWHRTH 5,

%72, YMODEM-gD@EE%EI3, NOAA APT D476%
HAFED530% T Y 9600bps DFHTH03% TH %, ZIT
X BAZE, EEV 74 VOHES NOAA APT 2MS-
DOSEFTRIZS L CTCEH53RRBE S, BICZMODEMO:#
E%h=®iZ, NOAA APT D371%7%» 5 HAZED429% T 9600
bps &K % & FEHT412%E . YMODEM-g OHA
B, T 5 A VOPHERBFHNOIIR LT NOAA ATP 7
7 AVB 50% BIEBEIEDLHH, O7 74 LT
IN/ETH S, NOAA APTF—Z DABMLOF—& L1
NTHRBHED HHEE, F— X RPRADRFTDTE
O 7 O —HIEBEE REE Rl 5700 T, N—FY

L7 REYVT MY 2 T RERERBRIINIET 5 & 5 kB
TENTHEVESIICEDN S,

ZOBEICDOWTHEDTE AV —FD7T v FREMiE (Y o
ViR EERFERTAZ LTIV —BOBBEDHROR EHRFS
ha,

3. FEEMEEMET 7 A VOBRETIRD Hil

FeHEMR & FEfR Y 7 4 VOBEBEDHREY KBS 57201, An
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WIDOIETH 5, HAZE, EBFBOWEMEINOT 74 Lk
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Table 8. A ratio of transfer time with none compression and compression file on 14400 and 28800 bps, that used with
ITU-T V.32bis and V.34 MODEM

. PROTOCOL 14400 bps 28808 bps

FILES NORMAL. YMODEM-g ZMODEM NORMAL YMODEM-g ZMODEM
ENGLISH 2.99 1.40 1.43 2.61 2.03 2.15
JAPANESE 2.60 1.38 1.43 2.62 1.99 2.06
NOAA APT 1.61 1.89 1.10 1.61 1.24 1.43
¥5-DOS EXE 2.19 1.35 1.35 2.09 1.71 1.72

Table 9. A comparison of dummy effective data transfer rate of each compression file on 14400 and 28800 bps, that used
with ITU-T V.32bis and V.34 MODEM

~~___PROTOCOL 14400 bps 28800 bps

FILES bps| NORMAL YMODEM-g  ZMODEW  NORMAL YNODEM-g  ZMODEM
ENGLISH - 36050 45142 40295 | 71681 103032 88366
JAPANESE 35598 44722 39942 | 70684 101300 84912
NOAA APT 22766 27894 26407 | 44885 56644 51135
MS-DOS EXE 29885 36009 32271 | 56812 78636 69494

Table 10 A comparison of communication efficiency of each compression file on 14400 and 28800 bps, that used with
ITU-T V.32bis and V.34 MODEM :

T~ PROTDEOL 14400 bps 28800 bps

FILES \M\“‘\xiﬁ) NORMAL  YMODEM-g ZMODEM,  NORMAL YMODEM-g ZMODEM
ENGLISH 376 479 420 747 1873 920
JAPANESE 371 466 416 736 1855 885
NOAA APT 2317 291 275 468 590 533
MS-DOS EXE 311 375 336 592 819 124
TOTAL 1295 1602 1447 2543 3537 3062
AVERAGE 324 401 362 636 884 766
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Appendix 1-1. Experiment of

English text files with ITU-T V.34 MODEM. Used MODEM p

English files

INEE, &H, B, LA ITU-T V.34 EFARL LA F—XIEXER

ort _speed 28800bps.

(byte) Transfer time(s) Effective data transfer rate(bps)

FILE NAME FILE SIZE | NORMAL YMODEM-¢ ZMODEM| NORMAL YMODEM-g ZMODEM

ENGTXTO 48721 17.77 9.66 11.66 27418 50436 41785
ENGTXTI1 48779 17.95 9.78 11.66 27175 49876 41834
ENGTXT2 55345 20.16 11.00 13.92 27453 50314 39759
ENGTXT3 49928 18.38 9.72 11.72 27164 51366 42601
ENGTXT4 55909 20.38 10.96 12.80 27433 51012 43679
ENGTXTS5 53418 19.49 10.59 13.47 27408 50442 39657
ENGTXT6 57835 21.11 1170 13.97 27397 49432 41399
ENGTXT7 65639 23.65 12,94 17.07 27754 50726 38453
ENGTXT8 57438 20.92 11.24 13.31 27456 51101 43154
ENGTXT9 62512 22.34 11.83 16.16 27982 52842 38683
AVERAGE 55552 20.22 10.94 13.57 27464 50755 41100
TOTAL 555524 202.15 109.42 135.74 274640 507546 411005

English _compression files with

ITU-T V.34 MODEM. Used MODEM port speed 28800bps.

(byte) Transfer time(s) Effective data transfer rate(bps)

FILE NAME FILE SIZE NORMAL YMODEM-¢gZMODEM| NORMAL YMODEM -g ZMODEM

ENGTXTO 16431 6.59 4,22 5.30 24933 38936 31002
ENGTXT1 18265 7.15 4.83 6.11 25545 37816 29894
ENGTXT2 20263 8.25 5.55 6.63 24561 36510 30563
ENGTXT3 17165 6.84 4.84 5.57 25095 35465 30817
ENGTXT4 20471 8.50 5.71 6.78 24084 35851 30193
ENGTXT5 18765 747 5.31 6.15 25120 35339 30512
ENGTXT6 19123 7.50 5.39 6.32 25497 35479 30258
ENGTXT7 22223 8.72 6.31 6.55 25485 35219 33928
ENGTXTS8 20381 815 5.69 6.67 25007 35819 30556
ENGTXT9 21194 8.31 5.95 6.88 25504 35620 30805
AVERAGE 19428 7.75 5.38 6.30 25083 36205 30853
TOTAL 194281 7748 53.80 62,96 250833 362053 308528

Appendix 1-2. Experiment of
Japanese text files with ITU-

Japanese files
T V.34 MODEM. Used MODEM

port speed 28800bps.

(byte) Transfer time(s) Effective data transfer rate(bps)

FILE NAME FILE SIZE | NORMAL YMODEM-¢ ZMODEM| NORMAL YMODEM-g ZMODEM

TESTO 61249 22.72 12.27 14.97 26958 49918 \ 40914
TEST1 60121 22.24 11.90 14.25 27033 50522 42190
TEST2 58336 2175 11.63 14.14 26821 50160 41256
TEST3 56179 20.91 11.19 13.15 26867 50205 42722
TEST4 60122 22.33 11.51 14.14 26924 52235 42519
TESTS 68281 25.25 13.86 16.62 27042 49265 41084
TESTé6 55407 20.43 10.29 13.40 27120 53845 41349
TEST7 55111 20.56 10.79 12.86 26805 51076 42855
TEST8 75148 27.72 15.21 18.49 27110 49407 40643
TEST9 77470 28.58 14,78 2113 27106 52415 36664
AVERAGE 62742 23.25 12.34 15.32 26979 50905 41219
TOTAL 627424 232.49 123.43 153.15 269787 509047 412194

Japanese compression files with ITU-T V.34 MODEM. Used MODEM port epeed 28800hps.

(byte) Transfer time(s) Effective data transfer rate(bps)

FILE NAME FILE SIZE NORMAL YMODEM-g ZMODEM| NORMAL YMODEM -g ZMODEM

TESTO 23226 9.18 6.39 7.52 - 25301 36347 30886
TEST1 20260 8.08 5.49 6.72 25074 36903 30149
TEST2 21948 8.66 5.71 7.49 25344 38438 29303
TEST3 21288 8.32 5.33 7.12 25587 39940 29899
TEST4 20079 8.00 5.52 6.69 25099 36375 30013
TESTS 26574 10.35 7.50 8.71 25675 35432 30510
TEST6 15606 6.35 4.26 5.03 24576 36634 31026
TEST7 17399 6.98 4.92 5.50 24927 35364 31635
TESTS8 30824 11.89 8.74 10.15 25924 35268 30368
TEST9 28461 11.00 8.10 9.41 25874 35137 30245
AVERAGE 22567 8.88 6.20 7.43 25338 36584 30403
TOTAL 225665 §8.81 61.96 74.34 253381 365838 304034
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Appendix 1-3. Experiment of NOAA APT files
NOAA APT files with ITU-T V.34 MODEM. Used MODEM port speed 28800bps.

(byte) Transfer time(s) Effective data transfer rate(bps)

FILE NAME FILE SIZE NORMAL YMODEM-¢g ZMODEM NORMAL YMODEM ~¢ ZMODEM

115078 246272 88.76 51.80 67.74 27746 47543 36355
125704 246272 88.85 58.57 67.94 27718 42047 36248
115092 246272 88.59 54.65 68.40 27799 45063 36005
125648 246272 87.33 48.69 70.63 28200 50580 34868
125640 246272 87.54 52.23 67.84 28133 47151 36302
115120 246272 88.43 52.40 69.33 27849 46998 35522
115134 246272 88.15 53.89 68.27 27938 45699 36073
115149 246272 88.53 59.05 71.06 27818 41706 34657
125769 ~ 246272 88.66 52.84 68.45 27777 46607 35978
125766 246272 88.55 56.73 69.22 27812 43411 35578
AVERAGE 246272 88.34 54.09 68.89 27879 45681 35759
TOTAL 2462720 883.39 540.85 688.88 278789 . 456806 357587

Comgréssion NOAA APT files with ITU~T V.34 MODEM. Used MODEM port speed 28800bps.
(byte) Transfer time(s) Effective data transfer rate(bps)

FILE NAME FILE SIZE NORMAL YMODEM-g ZMODEM NORMAL YMODEM-g ZMODEM

115078 143416 52.53 42.48 46.40 27302 33761 30909
125704 166409 60.95 48.05 53.75 27303 34632 30960
115092 150100 54.93 44.02 4846 27326 34098 30974
125648 126590 46.54 3742 40.29 27200 33830 31420
125640 146973 53.73 42.97 4744 27354 34204 30981
115120 144696 53.95 42.84 46.94 26820 33776 30826
115134 152140 55.72 44.87 49.18 27304 33907 30935
115149 166904 55.68 ° 43.87 48.09 29976 38045 34707
125769 149268 54.53 44.25 48.78 27374 33733 30600
125766 159530 58.48 47.05 51.36 27279 33906 31061
AVERAGE 150603 54.70 43.78 48.07 27524 34389 31337
TOTAL 1506026 547.04 437.82 480.69 275238 343892 313372

Appendix 1-4. Experiment of Execute files
MS-DOS Execute files with ITU~T V.34 MODEM. Used MODEM port speed 28800bps.

(byte) Transfer time(s) Effective data transfer rate(bps)
FILE NAME FILE SIZE NORMAL YMODEM-g ZMODEM NORMAL YMODEM-g ZMODEM
CALC 40720 15.26 9.72 9.84 26684 41893 41382
RECORDER 41872 15.53 9.15 1045 26962 45762 40069
MSDOS 49216 18.17 10.86 12.22 27086 45319 40275
PROGMAN 56608 20.85 11.88 13.21 27150 47650 42852
CARDFILE 56656 20.87 12.53 13.92 27147 45216 40701
PIFEDIT 56824 21.00 11.93 14.70 27059 47631 38656
WXALSTW 57344 20.95 12.39 14.53 27372 46282 39466
CALENDER 65824 24.25 14.56 16.73 27144 45209 39345
GALJEDIT 66048 23.53 13.58 15.01 28070 48636 44003
CUSTOM 64024 23.58 13.84 17.17 27152 46260 37288
AVERAGE 55514 20.40 12.04 13.78 27183 45986 40404
TOTAL 555136 |  203.99 120.44 137,78 271826 459858 404037
Compression MS—-DOS Execute files with ITU-T V.34 MODEM. Used MODEM port speed 28800bps.
(byte) Transfer time(s) Effective data transfer rate(bps)

FILE NAME FILE SIZE NORMAL YMODEM-g ZMODEM NORMAL YMODEM ~g ZMODEM
CALC 22238 8.74 6.30 6.91 25444 35298 32182
RECORDER 20850 8.20 5.91 6.69 25427 35279 31166
MSDOS 25660 9.97 7.39 846 25737 34723 30331
PROGMAN 22232 8.67 6.21 7.18 25642 35800 30964
CARDFILE 28728 11.09 8.27 8.97 25904 34738 32027
PIFEDIT 25150 9.91 7.01 8.27 25378 35877 30411
WXALSTW 18686 7.87 4.95 5.87 23743 37749 31833
CALENDER 33958 12.92 9.26 10.98 26283 36672 30927
GAIJEDIT . 22809 8.87 6.39 7.58 25715 35695 30091
CUSTOM 29809 11.47 8.61 9.40 25989 34621 31712
AVERAGE 25012 9.77 7.03 8.03 25526 35645 31164

TOTAL 250120 97.71 70.30 80.31 255263 356453 311644




