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Construction of a WorkBench using Free PC — UNIX
Takeo KONDOH and Masahiko HATANAKA

Abstract

Recently, the performance of personal computers is getting close to that of
workstations a few years ago, and the cost of them has become much cheaper. As
a result, some UNIX-like operating systems on personal computers, so-called PC-
UNIX, have been developed rapidly. Under these circumstances, we try to construct
a workbench system in our laboratory computer network, using one of free PC-
UNIXs(Linux), their free applications software and an IBM-PC/AT clone machine.
In this report, we show the performance of our constructed workbench in

comparison with that of other workstations.

1. LIS

S HEFEO/NEH RO RRAL EHIBHRFOMILIZ LD, BEDO/X—vFILaLEa—5 L
TPC EHEE) OHITIE, HEROEMEET —2 27— 3 v (LT WSEHSE) £ #.2 2 1Ee 555
DbDbH B, TORFEE, MERWSTHIHEINTE/ UNIX A, PCItRMBAICBiIhTET
Who TNODARV =T 1 7Y AT LGLTOS EREED 1F, —f%ICPC-UNIX" LMTh,
ZOHIZIE T Y =Y 7 7 2 7O PC-UNIX(LLF Free PC-UNIX) 473 %, Free PC-
UNIX i, #HUNIX L3RG, 20V —2707 548Ky b7 — 7 %58 L T—f%ic
WETAMKRUORGIN TN S, 20, ZLOFAFICLVHBEZT, ZoMiErmLEL
wlEbHy, PCHOOS ELTERMICLENH S bDICHYDDOH 5, £, UNIX TR
VAT T LD =R T T Y= a N T Y =T b 2T E L TEREET
52 h, THhoDEIEPC-UNIX ETH a0/ A VEETAIRETH b, PC-UNIX :#E LT
FEE BN LY 7 by 2 TRENEMICERTE B,

L, MHEMICFEL PC/AT & Free PC-UNIX LTBIffdT 27—V 7 b 27
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Free PC — UNIX%2F|HL7c7 — 7 NV FDHE

EHOT, IEENIVE2—9Ry bU—=21C089 37—/ R FOREERL, ZOHEED
—¥% UNIX WS EH# Ukt LD THidig 3,

2. T—IRVFOEIEEEICOINT

SHER AL E Uo7 — 7 Ry FICEDR SN A BAMEEEIR, R ET 50 H0BERVOIELENE
KL T, ERICEREbOTH S LBgaNE, TR, WRI¥EEOHERICETS
TEEEEL, TOREEFEUMEENBLUTOL I ICE DT,

D arCa—%2y b= @LTFRICR Yy b7 =7 LR ERHREL, FHTEF—¥

FoAHNE Ry U - BBATITED

@) F-rEERE, BE, TH EH WETHEELTEO

@) F—IEEMLT B0 T0r S5 L /LT r S LAOEFEERTE D

@) T—rEELRPT 7R EORKTERT BEEETHS

(5) WIFERERERCCMEBFICE LD A EELITHS

(6) HEHIFBEIRCIERIZEEE LTSS
RIS, THODIEEAEEBT 0 OERNMEELLITOL S i10F &7,

@ Fv b7 —7 BT 2 EABAEGERIGR, 7 7 A VELk, ERTY b))

() Fy 7=V ERICHTIBET s A NVEE L RT L, Ry NT—JEHRY 2T L)

© 774Ny 2T LEkEE

D Farsir sk

(e) GUI(Graphical User Interface)¥®is

() HERFOIERICEET 5 #EhE

(o HEBRFEOFRFITET 5H4E

(h) BARFEE DI CEERE

(1) BEFA-INWREFRy MU =7 = 12— BT S BkRE
FHETE, hoOBEAERT HEEREL, 7RV FEERT,

3. Free PC-UNIXI[ZD(\T
UNIXTRESHSESDTY =V T I 2 THEEL, £07Y =7 by 2 7HUNIX D
RBICKECHBKLTE %, Free PC-UNIX IS5 LT Y =Y T bT 2T7D—DTH 5,

Free PC-UNIX & LT, BSD%IZE 5 NetBSD® KU FreeBSD" &, JiH Iz E L7z Linux®
NEHILKFAESN TIN5, Free PC-UNIX D% < (2IBM-PC/AT RUZ O HEEHEECTEIfET 2
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ITRERED, M

M, IS ORFEICHIET 5 Free PC-UNIXIZDWT, O UNIX &H#kd 2 ERD &5 15
HEhEFosn 3,
(1D BB E RS TAFTE S
Free PC-UNIXidx v b7 — /%2 EA2BLT, AHRUEHIN TN S, £ Ofth
IZb, CD-ROMZD A F 4 7 TAFWRETH 5,
@ v—RFurS5LE3BBTES
ZADRNIBEICALET, ETERE2BLIENTE S,
(3) FHREPEHICEL O HEET S
A O UNIX TREBD2HDOY —VHRAEIN TS I EAZLD, Free PC-UNIX
TREDLS 1Y =g P,
@) BEORIEL T
WSHOUNIXiE, HEDI L E2—F Y A7 L5 MBICHRINE Z ERBLMN
PC-UNIX2SHER &35 PC/ATHHBE TI3IER 10 K ORDEENEE L, FIAFRES
N= KT 2 TICHIRASH 5, —fRIC, BAOPC-UNIX Tld¥R—bF B =Ko 27
DEFNEZL, ROV R—FNFELA—H—DSHRINSE Z ENBUL, 1, Free
PC-UNIX &, Dainsdan— Ko o 7HFRIFAARET H 5%, BifFRIEE—EIahzn
CERURROMIERIE S BN & EBH D, =K 2 7TORIUCBE LTk 474
REPDLETH B,
BAeDT =R FA2HET 20D 0S & LTFree PC-UNIX %388 U #ii3, F23)
PN LI bFEOM, Free PC-UNIXD % v b7 — 7 #EENUNIX D % v b 7 — 2 #hE
FIREICEN T2 O THFEE LAN SRS N2 HTH 5,

4. FRALUFELAN - N—F9 127 < YT b9 17

COETI, 7= R0 FOMEEITE - CFRELAN ORBRBE, 77—/ RV FEH2
PCO/— R = THEBR O Y 7 N7 = THEIZ SO TR IR~ 2,

4. 1 LAN

WFFEE O LAN & 1242 UNIXFHE#OBEERK-11TR L, £WSOCPU, FIEAE, 0S,
TV—=LNy T 7 E2E-UNIRT, K-1TRENZERDOWS®PC % WS@PPCMD)D LS5 icFEH
U, BtEROTRICY — N ELTOBEERLTH S, BT TS, H-LISHIE L WS
PCEZWS(@PPCOID LI ITET, 7/ XL FOHELRA-PCEHRFDOPC)THY,
COT=IRNFREY—NDI 547 0 bELTEBLENS B, FEELANIZSF — b
1THHPCDIZNLTERNR Y b7 =7 EERLTEY, TOFNRyY N7 —23EHITA ~
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=Xy FEBRLTOWS, L= TV I RBTFFAMN T A IVRUEERMNZIV T VT 74
NOHMHITHIETE2LIBELTH B, £/, EWSTIHUNIXDOELDTY—Y T I 2T %
FALTED, PC@IZEBOTHLEAMIWS ERBED 7Y =V 7 by 2 TAFERAT 50

Muroran-IT Network
(111

il f

Serial Line Printer [d:hi <PC(b)>

*Gateway
Laser Printer Q_I *Priter Server

Mail Send Mail Send
- —
<PC(a)> <WS(a)> <WS(b) > <WS(c)> <WS (d)>
*Mail Server *NFS Server *NFS Server
(home dir.) (cdrom)
*NIS Server
*jserver
B—-1 WFEZELAN O
£—1 WSoOCPU, FHEOS, 7L—4by 7>
WS CPU FifERE | OS AN N AR Ry
WS ()| ¢ SPARC/75MHz | 32 MB H4<3% Solaris2. 3 CG6(2561)
WS ()| SPARC/40 MHz 48 MB Sun0S4.1.3+JLE1. 1.3 CG12(1670 )
WS (c)| « SPARC/50MHz | 24MB HA<FE Solaris2. 3 CG3(256)
WS(d)| x SPARC/50MHz | 24MB Sun0S4.1.3¢c+JLEL. 1.3 | CG3(256f%)
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ITHERED, MR

4. 2 N—FD=z7

PC@DEL/ = K7 = THK%EE-21TR T, PC@)® CPU %/ 2 (ISA & VL)% HDD ®
T—F%77F vid, PC/ATH#MEEE L TIEENL LD TH 5, GUIAZRHRIC ELIBAR A K3t
L* 7 EEHERE D8 MB i & THIZ8 MBH#E3% U 7, HDD OEIEA R I33H00MBTH 3%, WS(bh)Ht
A=FDOFR-LT4 V7 PIERBELTED, T—IRVFELTRERY I Y 27454 VR
M=V B TRONOT, BRIZTSTH B4,

-2 PC@ODFELN—FY 2 T

AL Tatvy 1486 DX2 (66 MHz)
WekA— Kxm vy b ISA/NZ XI(N VL /N ZHEX 1)
AL UAEY 16(8+8) MB

HDD | IDE400(340+60) MB

FDD | 3.5%(1. 44 MB/1.2MB/T20KB) x 1
777 —=%Fv7 | S3 83C805i(VRAM 1024KB, VL, 2)
Ethernet #7— F 3COM 3C509

TARTLA 174 > F (BR B 1280 X 1024)

HHBhRC IR E

4. 3 VYIb9=z7

OSiE, % v b7 —7 082 (Ethernet 7 — F) OISR A &, Linux (version 1.2.5)%
£ U 72 (FreeBSD & U NetBSD I3 RRIE TS - 7)o Linux i — 2L (0S D% & 75 3550 D
ATHY, INKBITI—IRNUFELTOREEEIZ03RWBTH S, #t->7T, Linuxo
A YA M=}, Linux EEARN T FEQOEET N TH B/ r— U5 —BINICERT 2,
e bLinux /%y 7 — U TR HHL Slackware Sy 5 — U E ZDHABRADY T8y o —
YT % JE (Japanese Extention) Sy — S FH LA v 2 F—JL L1z,

SIT, RIETHEILT - IRV FELTLEL @D S D) OMEICHIET 5 7Y -V 7 b
VT hREEDTRT,

(a) ftp, telnet, archie?s &®

(b) NFS(Network File System), NIS(Network Information Service), amd 7g &

(©) OSOERBEEETH O, FHIEY 7 b = TIERA LWL

(d) gcc, gdb, make?g &'

(e) XFree86™

133



Free PC- UNIX 2fIfi L7z 7 — 7 XV 7 OBE

(f) tgif**'" ™ gnuplot®

(g) xloadimage'™

(h) kterm"™ , Kkinput2™, Mule® , HAFETEX® , dvi2ps® 7 &
(i) MH® , mh-¢*, GNUS*®®

5. #% R

5. 1 AVRM—IRERUBECONT

Slackware RUJED A v A b=V AF 4 7&ELT, CD-ROM %M L, PC)» S
WS(c)D CD-ROM#EENFS< 7 Y LT, 41V R M= IWEEETTE o701 VR b—IUfE
ERTHI, FITHOT o204 Y P HDD O AAREAAA LD, HICRERS
Mot #-T, 4R M—IVZBEIIL, OSIRIELSEEL T3 &I L7,

Fy b7 =7 BT AEEBEEICOVLTHE, MMAEWS EOMTO 7 7 1 VEERX(ftp) %
telnet 2/ U 7 St D BIRIRIEIC & D BIEMEREAT S » 7o Fhe, TF AP T 7 A VKRR
AMRIZV T T 7 ANVEFERLTERT Y v P OBIERER BT - 7,

77 ANVHE Y R 7 LB 5 NFSI3, Slackwaref VX b —JLBRIZE NFS 75470 b &
UCTERATE 0T, BIEMNICEEREN 7, LHL, EEZETREREIBLAML-LD
T, NFS<7 Y b BRDOHEAASL Ny 7 7 RUEBZAL Ny 7 7 OFEE192N1 MIRE
Lics CORERICLD, NFSOEEIFAMEM LU, ZNhTHHEEWS LD EBNES
THb, £12, PC@IZ, WFEELAN LOMD WS ERIEEIC, WS Lo@o+R—LF 4 L
7 bV EHBITY U T ALIICERE L, HEIw Y~ Miamdick W EH &, HIZPC(a)
LOa—¥Ro 77 b UcBIBEITNFS vy v b NHEIBR I NS L5 ICHE L, ZTOH
BRI, 77 ANV AT LOREHA EE Ry b U — 2 ATFOBRFIED S 12,

Fy b7 =7 ORFREBICEFRIINISTIR, 751470 FELTOREET- 120 BIELD
FEIREIZ 7S M - 7oy, yppasswdZD I <L KW Eh 72D T, PCQ@QT—HLI—HFD/S27—F
EEETHIENTEUD o1, UL, R2T7 = FOEHIZT — 7 XU F ETHEEIITH S E
ETEHRLOT, BEQDEIANWS TSR — ROEFEAT 3 I &I L1,

Tars I v OVL T, PCRDERETHEL DIV =Y T b x2T7452I 3101
FAERMN UM LT, T 28 SEORREICRIRIZ S L S HMT L 7,

GUI icig, PC/ATH#u#sH ® X Window Td % XFree86% /M L7, PC(a)d VRAM i3
1024KBT®H 25, XFree86DFRMEE #1024 % 76812, REFRREEE2H660II U7, H/E

XXy b7 =7 =a2a—2AD=a—2 7 V=T floslinux KO THES W/ HHTH 3,
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EHERES, M

iE, XFree86HOBEY —NhiH 5D TINERA L TKENCRELRITEL, BEEHES
DOWFAREIIRE 7 7 1)V OREEIE H ORIl % U NEIL S 8 TITA - 727

MR EAESRE L 2T ARRE IR T 58 7 b 2 TORETIE, Free PC-UNIX & L TH
ANCRET 5 ERVAMARE L UTRHINCRET 2 2 L, BHICEFCEBFI®E&
MT&EI, Fie, ERULIHESEE T ) 7 LRI LD - 1o,

XEWEIZB LT, HAGEBLEOREES Y 7 MY - 7B b RIERICwRETH 505, H
REBMBOWREN Y 7 b7 2 TAEA LI, BRBUEARSIE Y 7 b7 2T, FR AR,
REETFE, e EBRXOE, R h227) 7 MEBLE, FLE - 7%0EEEH> b0
I on b, RGEFEBICIIWS (D) D jserver £ L, PC@IFET, AJ, WE BR
M, R 27 )T NEBIE, FUE -7 OMEERABE &Y 7 by 2 TEFER L, BE
AN SMER L cXEDTY vy ~DH 1§ TO—EDOIEEEITL, BIfEHER% L,

BFA—NIZ20THE, HSHRZETEWS(@MNA —VOBEERHF T EIFE I A =¥ -
ELTESDT, PCQIBEBTFA—NOHRIFEEERI V7 by 7EMERA LI, RkICRy
N =0 22— TR, BFLZ 22— "\NRHB5DT, =2—Y =5 %FEALL,
BT A—IWIRBESBOET A —NEELILE U THFERETED, Ry b=/ 22—
O—HNVORBH= 2 — X7V —T (RFEOHE mitnet.test) 1= 2 — ZEKFET B3 ELTH
TERERR 2 1T15 » 120
5. 2 HRESHE

FEIOFEICL D, PCQ@ET—I/NUFEUTHEIEA7.DICHERY 7 by 2 T 48R
BEHIEEIENTEN, IIT, 2y NI BBILHEZDOT7T— RNV FORRHERLD
D, BAEENLDLEY, T OBEEICOLTHETY %,

B2FITR UALERBRED (0 5 ()22 TiE, UNIX OS OEAMEEEETH D, FifiTih
NIE DB NRHETE 2R TH - 1,

Wo7o75 v 7T 28T >0 TIE, BIET Tl XS ICICRIERE VW EBbh
%, ¥, HHEETIILTO UNIXFHERETgec RV gdb SN FIFATRETH 5, DIt
DO UNIXFHEMETHRE LA IO/ 54607 — IR VFARBICBHETETHZ, 2O &
i3, Ry T BREICH B LPRETIE, FEBICENIETH S,

() GUIBREE & U T L7z XFree86i3, PC(a) DFRIUZFENTFEE WS & HE L T/ha
VI E WHEEWSIZI52X900LLE) R, X7 547 v M HHEMERE TREROFRERL »
RECERINBZGELH, FARELTEAROS 2 EbH B, LHL, FRICHT 4
BIRCBIEABEI DO THREWS ERBICTE I &I, 70 RVFELTENRT O, &
72, TOT—IRUVFEFALTOBIRIZ, 12-90EL OFELBERARBEVELTIUHEHOEN
TV =3 a3 &M UNIXEHEMICETIR T, 20REE2 207 -7 X FOGUILTH
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Free PC — UNIX 2FHL7c7 — 7 v F DHE

RTELI L HENIHHIETH - 72,
O» o OIBT 2RIV TIR, ThEhtBRENETIIH 20, 7RV FEUTHE
3 5 EToBIER+2EN TS,
IIT, Thoo#iEo—flE LT, K-2I2X 74~ K7 ETMule, ktermZEh, BIfELT
I % 21277 Y

AR

JBuifers File Edit Help

QW Enacs 19,28, 1 (sparc-sun-sunosdshr, X toolkit) of Fri Feb 3 19% on pianck
Copyright (C) 1994 Free Software Foundation, Inc.

Iypec'hforhe.lp, C-x u to undo changes, (‘C-’ means use CIRL key.)

31 kill the Enacs Job, type C-x C-c.
|

Type C-h t for a tutorial on using Emacs,
Type C-h i to enter Info, which you can use to read @U documentation,

IQWU Emacs comes with ABSOLUTELY NO WARRANTY; type C-h C-w for full details,
Fou may give out copies of Emacs; type C-h ¢ to see the conditions,
3Type C-h C-d for information on settmg the latest version,

e Version 2.2 (AKAMRASAKD) PLOL of 1965.1,9
3Iype C-h T for a Japanege/Korean/Thai tutorial on using Mule,
g‘or any other Mule specific information, Type C-h i and select menu ‘mule’,

tkcﬁfmm "[104]rcnp ftp auroren-it
Guest login ok, send your complete e-mail address as password,

Helcome to ftp.auroren-it,ac,jp

The FTP server of Muroren Institute of Technology
by UNIX Horking Group 1384

If you heve sny unusual problems, pleass report thes via e-wail to
ftp-ode inGeuroran-it .ac, jp.

Buest login ok, access restrictions apply.

Logged into moruran2.cc.muroren-it.ac.jp,

1.8.3 (August 27, 1994)

Tip: Try the 'redir’ command to re-display the last dxmctcru listing (ls,
dir, Is -Irt, etc). pmdlr' does the same, only with your pager,

norurenZ,co . auraran-it ac.jpt/ [

B—2 Mule and kterm on X Window

5. 3 fHREFFE

BELALT IR FOHUELERMICTEMT 2 E3EETH -7, £2 T, Linux %3
btﬁﬁ%@%$%ﬁ%ﬁv—7&y%tLf@ﬁ%éEﬁ?ét%k,:@ﬁﬁﬁ&%ﬁ%i
D WS OERKIMRED LB AT » 7o FHMiNES, H2BMELREZT 005 LOESEER
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ERERER,  MTIEE

EITLUT, Z£OETHME MM ORERED, S, SEHEBOMEEE MM
TERVFT—=ITRAMENIFEERA L, ALV F=—2 72 Mg, UNIX OSO
HEESEM 24772 5 BYTE UNIX benchmarks® & X Window OEESHE 44775 5 Xmark® T
HbBo XTOTFLDALNLITIR, KOS TEHEDC 32/ T %R LI, BYTE UNIX
benchmarks O#5RIF, —EREICH T 2 REEEE LTRBASI NN, I TRET R MHE
ZBFBPCQORELEAEL UTHMETE &7, £/, Xmark 22T bRIEEIC PC(a)
DR A FHEL U MMETE EW7, BYTE UNIX benchmarks @45 2 MEB OEER U
Xmark O#ER 2K -39

Dhrystone 2 without register variables « * J-
Dhrystone 2 using register variables < 2 PC(a)
Arithmetic Test (type = arithoh) oo o w—-WS(a) -
Arithmetic Test (type = register) K WS(b) 0~
Arithmetic Test (type = short) Nt A WS(c) o
Arithmetic Test (type = int) & {1-0-r e WS(d) o
Arithmetic Test (type = long) il =i e
Arithmetic Test (type = float) =
Arithmetic Test (type = double) 22 |
System Call Overhead Test |—o%&-%
Pipe Throughput Test |—eox
Pipe-based Context Switching Test e
Process Creation Test O-t--oL
Execl Throughput Test |-—<-4
File Read (10 seconds) [eox
File Write (10 seconds) |-
File Copy (10 seconds) 0100 i
File Read (30 seconds) [eox
File Write (30 seconds) |--&
File Copy (30 seconds) 3 -
C Compiler Test g S L
Shell scripts (1 concurrent) o
Shell scripts (2 concurrent) f---o--%&
Shell scripts (4 concurrent) [-o--xa
Shell scripts (8 concurrent) o4
Dc: sqrt(2) to 99 decimal places o=
Recursion Test--Tower of Hanoi = o *
Xmark Fr—B—F——¢-] : T =] :
0 0.5 1 15 2 25 3 35

B— 3 Benchmark Tests results (WSs/PC ratio)
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“Dhrystone 2" QIFHEIE, XFFMELBEHEELFTRLAR LV FT - F2MTH BY,
PC@®@DCPUMNCISCT—+727F +TH, WSOCPUMNRISCT —+5 7 F+HDT, Bl
HBETERWD, COHEATIEIWS@OANRBOEREN - 12,

“Arithmetic Test” OFIHAR, BEHB OB UAHEORITEE LR L TV 5B, foF
L, “type = arithoh” BEEEITEHLFIIN—TOAEETLLHEETH Y, FEHRIILT
DA TR —TH 2, BHREOBEERPC@HIPBUVERERLTHY, FE/MNUSE BRI
WSHRWERERL TS, IhoDHEL, CPUOHMDOE N (CICS MRISC M ENRFNT
WasEREDbN S,

“System Call Overhead Test” OIHHIEY X5 4 « I— ) (dup(), close(), getpid(),
getgid(), umask Q) DEFTHEE%#/RL T3, “Pipe Throughput Test” OHBIE—D D7
0 XANT/3f F(pipe) : 7o+ AB@EF + » X L)Dread ) & write iz & 2 A HDEFT
HEAR LT 5, “Pipe-based Context Switching Test” OB IE—2>D 70+t X & 2D/
TotABTO S ot ARMBEOEEERL T3, “Process Creation Test” OIEHIZ,
fork QIC &k 2/N o+ 2 DIER#EE %, “Execl Throughput Test” i ExeclOicd 37 7 1L
DFITEEEZRL T D, TS 0S DEAMREICET 2HE R, Linux @4 —XAANS 0T
EPPC(a) DEFULEAH N ENS, WSED bBELERICH-EEZ SIS,

‘File” 0FHB I, HDDICEWTI0H £ /2 i3300ERE L T, EXiAS, s AA, HEGS
AAHEEESRAS DU AL HICEM 2ET UABOBMERS 72 0 OMEEER LT S,
PC(a)I3IDE, WSIZSCSI &HDDA 4 =7 2 —Z2DT7 —FF 7 F + NREZDT, ZDIEH
DRERIFZOEITRMKFL TS L BN %, FXRAAOHAIKDWTE, PCQQOANREL
EERLTOSD, FEBICKE T » A L EBZALEICIZ WS £ 0 b PC(2) D HABERI A, H 3
&9 THB,

“C Compiler Test” OIHHIRCI L/ 34 SO/ 1 VHEEERL TS, WS(C)IZNFSIz
FOWS@LEICHBCaL A FAEFERLTOIDOTHICEMEL R LA EEbh3, PC@IE
WS & H# L TED B MEET LT 3,

“Shell scrits” OFKIEB L, FEIZL, 2, 4, SADZ—¥An /(1 LT 38BEA2MELT,
VWAV T M EFITLLBOBEEEARLTOS, 0/ 4 LT3 —¥KcMbo
PC@MNBUWMEZR LT3,

‘De” Fa—¥-a<r FodecCEEFHER £/, 20FHREINE TRD 2 HEERT
Woho WSOdea= v FRED LSBT BENIFD SN (Y =R T a5 T LD,
PC(a) THEM U 7c de 1378/ NI A % (AT D10, fE-> T, dc BB PCQDAHME
WEERM I EBbN B,

“‘Recursiorl Test” OIHHEE, PRI EET L BO#EELRD TS, WSIHCPUZ oy
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AREERES,  MPHEE

7 DIFIZHEA T 3D, [ PCH WS &0 BLOMEbM S,

BYTE UNIX Benchmarks O#£R Tl &Mz PCG@)IIRIERICBIFEHERTH -7, BYTE
UNIX Benchmarks ® 5 2 FEEZ, ZHIIECERRBEALEELLBOLDOT, J0LH B
Bittiote, LU, EBOEHTREROT 7V r—Y a VERBICERTA I EMNEL, 2
DEIUHBERCRFELRBFREEZ(FOWS@PWSOOAD, TV r— 3 v OFITHE
W - 12,

Xmark (2 X Window OHEEAR N F2—7 F XM THEH, ORBRIFHL TS S
ST 4y I h—RNIZXOMNBOENTSE, WSb)A16T0T7BEEFRRED 72D M IEH ICEL
HTH, EBOFERICENTORENEBRERTTIBICIIEIRLE I E0H -7, PC()
IFWS () T 2 LIERICEWMETH 2D, ThZhOHEMOERKICENIZEZER L -
72

6. BEREFLD

BAPHBELLT— IRV FOBEBEILNX RS 7Y —DF7 T r—2 3 v TEHELE,
Linux i$ UNIX OS 0ZEAKIBEEES UNIXRRRICHELTE Y, ZOHEEICODVTHT— RV F
DOFERIZH DL H1T, ZOBED N — N7 = 7THERE SIEEAO UNIX & WS OfIC b 578
WHREE R T LD TH B, FAKEMICALTIE, 07— XU FOEATICEREEFLRT
kL, MERRWEEDLNS, 5T, 7= RFDOSELTHAITHEEELIEWE
5, LrL, NFSOBENBNI ERUENISICBT S a< Y RB—ERnI EiIlHd B L9512,
HBMHLOSES Ry by —sFfciilLTiREImbRoN, £/, FRHLLT )y —
Vs yRBELORAFICHEAINECBELELTEY, Linux 0 BIFEEREIEEISDE S
TEILEHT, HEINLT— IR FOBERBEN - D LN 51,

PCIc7 Y=Y 7 b7 2TDOSKRUT FU r—Y a v AFRTAIETRy b —2BICH
FTAMETEE Y AT LERMITHETESLIEIF, TV E2—FDRy b7 — 7{EMELHR
TREICENETH S I E4EH LERELEKZ 3,

2 5 X #

O

1) EIE :ixvbhb PC-UNIX, 43-50, Gz ikt 1994)
2) KBS, b2 ON B, TEMKES : Software Design, 122, 18-38, (HifiaFaatt, 1995)
3) EBINE : idbh b PC-UNIX, 52-57, GEIT HihR#E:, 1994)
4) BIE : 139Hh o PC-UNIX, 57-60, Ger HARH:, 1994

139



5)
6)
7)
8)

9)
100
1D

12)
13
14
15)
16)

1D
18)

19)

20)

2D
22)
23
24
25
26)
2D
28)
29)
30

Free PC - UNIX 2FIH L7c 7 — 2 ~N v F DHSE

EIIE : 13%bHh b PC- UNIX, 64-67, (FETHARE:, 1994)

EMEC : Linux & BSD, 14-25, (7 X ¥ —#t, 1994)

‘)% : Linux & BSD, 76-83, (7 X ¥ —#t, 1994)

WEFES, GHFG MEEN, MEAE : 707 2 v ¥ 3 F7IVBSD, 442-450( 7 2 F —#t,
1995)

Hal Stern : NFS & NIS, 51-98, (WEF#MER, AHER, 7 2+, 1992)

(A% : UNIX MAGAZINE, 9, (7), 40-56, (7 X #—#t, 1994)

WRFHE, AHBIE MEEN HWEE: Yo7 2 v ¥ 3 FIVBSD, 336-364(7 X + —#,
1995)

EIE &P bh b PC-UNIX, 67-71, GEr A, 1994)

AR JIEES © UNIX USER, 2, (10), 67-78, (V7 h/NU 74, 1993)

AAAEES, NGRS : UNIX USER, 2, (11),78-90, (v 7 k3o 74, 1993)

IAAES, JIWEES : UNIX USER, 2, (12), 71-82, (V7 ks3> 74k, 1993)

INLIFA ], 7S, % R#E, HARIZ - Linux AP, 201-216, (72 v » D2 AL A 187
Uy e —X+ T30, 1995)

BEtBREAE : UNIX USER, 4, (1), 129-136, (*/ 7 b/ 2%, 1995)

INLFRT], 2RSS, 1% Kk, HAMNZ : Linux AFY, 85-88, (F UV Y« w2 AL A 287 )
v V=R Vvt 1995)

RS, GHFE, MEEN, MEE Yo7 2 v ¥ 53 FIVBSD, 292-295(7 2 F —#t,
1995)

Debra Cameron, Bill Rosenblatt : GNU Emacs, (/>4 78— = 7HESSR, BiH, L, B
FATARR, v 7 by o4, 1993)

BPREE 4 LATEX, GELHRRH:, 1994)

KifBIEE : UNIX USER , 2, (6), 112-119, (V7 kN2 2 4, 1993)

(HINZER : OPEN DESIGN, 1, (4), 90-92, (CQ Hiki#:, 1994)

FEESCH, IS - UNIX USER, 2, (1), 130-140, (v 7 k23 7 4, 1993)

FHNES, NEFS : UNIX USER, 2, (2), 115-124, (7 b3 v 74, 1993)

TRHABESY, JIIERS : UNIX USER, 2, (3), 115-125, (/7 b3 v 7 4, 1993)

Bt - UNIX USER, 4, (5),89-96, (V7 ks 7 4, 1995)

HAH - UNIX MAGAZINE, 9, (10), 96-100, (7 2 ¥ —#t, 1994)

ERHHEA : UNIX USER, 3, (11),78-83, (/7 b3 74, 1994)

W OEE - AR, 31, (3), 312-320, (1990)

140



