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B ONIX 4 /ERS — UNIX T 1969 FFHEAAE Bell SE36 = . Linux it UNIX f—Fl5g
FE R4, UNIX EZMRAH 20 T,

B MINIX #ERS — Minix $EERG/E UNIX (—Fh g bE R4, '©F 1987 4F 3%
LA EHLEEE AST T RS2 MT MINIX RE:0H I B4R AessifC s (L RS %2 H
FREEA) AEA R R FER T 23] UNIX REUEM . Linux MR 2 2 1
Minix &4F 1991 FEA4 FETFR

B GNU iR (WiH. TR — JFK Linux #AERS, L& Linux bR 8ot
FEA S B GNU vl Linux FURBERZMN— MWL, #A GNU FAFIRES (L
W% bash shell), W) Linux ¥~F 54T,

B POSIX At — ZARVEAEHES) Linux $RAE RG LS WG IE S R, A TR
fEH . J& Linux §UgEI4T .

W INTERNET — 415 A Intenet W, YA Al 4t S0 o B0 ML & (1) o AL Z= iR,
A4 Linux 2 HAE R RS 0. 13(0. 95) Wi IFZK .
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A F AR IEX AAFEARL R KIE T — F Linux MIFRDIFE, BMRBERE, S0k
JRA . 1 e B AL DA LA EL 2 (UNTX. MINIX. GNU 11 POSIX, Internet [f)H %
PRSI S 0, PR AA I HZR) , SRJE R Linux IEJLG N Linus Toravlds WX THEALE
PRI B AL, 20 EIT A RIS ] — A B QR RS 2] Linux W 0. 01
FROAAT, LAR NI AT XA — 28— AN I E M AE A 11 5 hacker PR3 B T 5 Jm HE H BB 98 3
1) 1.0 FRCASIX BN [a] ) & e e i, O BN Linux 1) 52300 e Iy st AT PG A2

MR, HET Linux WA DS RE T 2.5.52 fR. 1K 24 Linux R4 BT 201

WIZE 2. 4. 20 it CHLHER 2 DM ECF R BERZSR IEAETT R, AREORMERZEMIRE )
X Linux (B, WFESCEMBREEHA N A, XERAEL.

2 AZE(UNIX BIERS)

PR Linux (FREAX) WIARJE, TCmae SEME /44 UNTX 19 5.

Bell Labs.

K. Thompson (UC Berkeley, M 1966 F4i#E BTL T.AE)
Dennis Ritchie (M3l A 22 Lk, 1968 4EFF4A4E BTL 1AE)

1969 — DUURHIESEH S [BTL]
Multics (BTL + GE + MIT)

DEC PDP-7 FH ;P25 A 4K 715
DUALBRIRAT (space travel) Vit
UNICS = UNIX

1969 £ H K Ken IR ARIK £ California P, WA 1ANH.
XA HIEEIA Ken JFRH T unix HREA, L BCPL 5 (Basic Combined
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Programming Language)

Richie *¥f BCPL A& ik B & Ch T I&4 PDP-7).

1970 4F4E PDP-11/20 ESZIL T UNIX

1971 4 11 A 3 H “UNIX Programmer’ s Manual” , K. Thompson, D. M. Ritchie.
1972 4 Ritchie 5 BIEH, & HIN CilESE.,

1972 4, DEC PDP11/20

(PDP - Programmed Data Processor)

bennis Ritchie
http://cm. bell-labs. com/cm/cs/who/dmr/
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<{The C Programming Language>1988

<{The Practice of Programming>1999
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<{The Unix Programming Enivronment>1984

UMLK VEASIONS TREE

V1
V6
XENIX a— |
PwE TS BSD
7
PWED | 2BSD
¥ 32y : \‘
XENIXZ Sl VESD IBED
2.1DBSD
2.11BSD
¥ 4BSD
42830
SYav
L & / l 4.3
5CO W2
l NET1
Vi
e NET2
w32 ULTHI®

‘ 386/BSO 4.4
Al SUNDS

W
\ MATH
BOLARIS osE #

UNIX ) =2 =K

B FAHAL 80 AR, 90 FARH], FEA FARLEPIIE UNIX: 382 AT&T I RGEV (System
V Release — SVR), % —28 2 Berkeley 2 # &K 4i ) BSD Jit A~ (Berkeley Software
Distribution) o 1f SVR4 WFEA FIZXPIE MEEG 5 G TF B 91 K, FFISE 1425 (Open
Software Foundation) {F N5 &4V K HfE S, KA T OSF/1 RS,

RN FRSE V. BSD A OSF/1 ) 3 R AT I M L A4

AT&T RSV, MG 02 Intel WifFIREE . B ARZ NGRS, JF8nT
£ BSD WP (35 csh shell, 1EMVE], termcap, curses ZimZmiEEZERE, vi gmiEFEF,
PRSP o RSV U/ O i UNIX [H 5 (UNIX International — UT) HAUER, iZHLUN 0
AWFE AT&T, Sun A#FZE,  (comp. unix. sysv[23]186)

BSD (Berkeley Software Distribution), J#o il FFREE & VAX HHE5EHL. RISC {5 F 54
BLLLEVFZ I T A . AR VAU AR S AR 10 Unix R4 CHLAnge v SEHL I 2 bl
WA o T BSD A& R 2EWF I A1, I HAE— @ MRS L HL R 2 19 2 AR, (Rt
X F UNIX (AT, el TARKI/E R o Unix SEIRRAS Y 2k Bk _E 1 Sadb#f 4G T BSD. BSD & i
IR 240 5a A 20 B2 B CSRG (Computer System Research Group) ZH 2k WEHIFI4ES, (HF] 1992
FZHLW R T o (comp. unix. bsd), ARIMIECOATAEHR L 53, 4 FreeBSD. 386BSD.
BSD386. BSDNet &, #[S/& %} it BSD L) v %
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TF A3 4545 OSF (The Open Software Foundation) £F 1991 A& KA ) UNIX RGN
OSF/1. f&—~5 SVR. POSIX. X/Open SEHMAM RSt . OSF HLWFEVFZE 4 0] 5K, W Apollo.
Dec (FLJ&T Compaq) + HP(5 Compaq &3F) . IBM 2%,

HAl Unices BMAEH 2, HEERHBA 100 ZFh, (HE Linux 2 H A& 2 19—
A T LA 44 1) UNIX RS

AIX: IBM s Unix, based on SVR2 (later up to SVR3.2?) with varying
degrees of BSD extensions, for various hardwares. Proprietary
system admin (SMIT). Both 850 and Latin-1 CPs. Quite
different from most Unices and among themselves.

Newsgroup: comp. unix. aix.
AIX was to have been base for OSF/1 until Mach was chosen instead.
I hope this subsection is converging :-)

AOS (IBM): 4.3BSD port to IBM PC RT (for educational institutes)
Don’ t confuse with DG’ s proprietary OS of same name.

Arix: SV

A/UX (Apple): SV with Berkeley enhancements, NFS, Mac GUI. System 6
(later System 7) runs as guest of A/UX (opposite of MachTen).
Newsgroup: comp. unix. aux.

3B1 (680x0): SV-based, done by Convergent for AT&T.

Newsgroup: comp. sys. 3bl.

BNR/2: stands for BSD Net/2 Release? Includes NetBSD/1, FreeBSD.

BOS for Bull’s DPX/2 (680x0)

386BSD: Jolitz s port of Net/2 software. Posix, 32-bit, still in alpha

BSD/386 (80386): from BSDI, with source (augmented Net2 software)
Newsgroup: comp. unix. bsd

Chorus/MiXV: Unix SVR3.2 (SVR4) over Chorus nucleus, ABI/BCS.

Coherent (80286): Unix clone compatible with V7, some SVR2 (IPC)
V4.0 is 32-bit. Newsgroup: comp. os. coherent

Consensys: SVR4. 2

CTIX: SV-based, from Convergent

D-NIX: SV

DC/0Sx (Pyramid): SVR4.

DELL UNIX [DELL Computer Corp.]: SVR4

DomainIX: see DomainOS below.

DomainOS (Apollo, now HP): proprietary 0S; layered on top is BSD4.3 and
SVR3 (a process can use either, neither or both). Development now
stopped, some features now in OSF/1 (and NT). Now at SR10. 4.

Name for SR9.* was DomainIX. Newsgroup: comp. sys. apollo.

DVIX (NT's DVS): SVR2

DYNIX (Sequent): 4.2BSD-based

DYNIX/PTX: SVR3-based

Esix (80386): pure SVR4, X11, OpenLook (NeWS), Xview

Furix (80?86): SVR3.2 (Germany)

FreeBSD: 386bsd 0.1 with the patchkit applied, and many updated
utilities.

FTX: Stratus fault-tolerant 0S (68K or i860-i960 hardware)

Generics UNIX (80386): SVR4.03 (Germany)

GNU Hurd (?): vaporware from the Free Software Foundation (FSF):
Unix emulator over Mach 3.0 kernel. Many GNU tools are very
popular (emacs) and used in the PD Unices.

HP-UX (HP): old from S IIT (SVRx), now SVR2 (4.2BSD?) with SV utilities
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Interactive SVR3.2 (80x86): pure SVR3. Interactive has been bought
by Sun; will their system survive Solaris?

Idris: first Unix clone by Whitesmith.

IRIX (SGI): Version 4: SVR3.2, much BSD. Version 5.x (current is 5.2)
is based on SVR4. Newsgroup: comp. sys. sgi.

Linux (386/486/586): Unix under GPL (not from FSF, though). Available
with sources. POSIX compliant w/ SysV and BSD extensions. Being
ported to ALPHA and PowerPC (ports for 680x0 Amigas and Ataris
already exist). Newsgroup: comp. os. linux.

MachTen, Tenon Intersystems: runs as a guest of System 6, no memory

protection, 4.3BSD environment with TCP, NFS.

MacMach (Mac II): 4.3BSD over Mach 3.0 microkernel, X11, Motif, GNU
software, sources, experimental System 7 as Mach task. Complete
with all sources (need Unix license).

Mach386: from Mt Xinu. Based on Mach 2.5, with 4. 3BSD-Tahoe
enhancements. Also 2.6 MSD (Mach Source Distribution).

Microport (80x86): pure SVR4, X11, OpenLook GUI

Minix (80x86, Atari, Amiga, Mac): Unix clone compatible with V7
Sold with sources. Being POSIXified (sp?). Newsgroup: comp.os.minix.

MipsOS: SVish (RISC/0S, now dropped, was BSDish)

more/BSD (VAX, HP 9000/300): Mt Xinu’ s Unix, based on 4. 3BSD-Tahoe
Newsgroup: comp. 0s. xinu?

NCR UNIX: SVR4 (4.2?)

Net/2 tape (from Berkeley, 1991): BSD Unix, essentially compatible with
4.3BSD, includes only sources free of AT&T code, no low-level code.
See 386BSD and BSD/386 above

NetBSD 0.8: is actually 386bsd in a new suit. Ported to [34]86, MIPS,
Amiga, Sun, Mac. What is relation to Net/2°?

NextStep (Next): BSD4.3 over Mach kernel, own GUI.

NEWS-0S (Sony)

0SF/1 (DEC): DEC’s port of OSF/1. 1 think this is now (4/93) available
on DEC’ s latest Alpha AXP (64-bit machine).

0Sx (Pyramid): Dualport of both SysV.3 and BSD4. 3

PC-IX (IBM 8086): SV

Plan 9 (AT&T): announced 1992, complete rewrite, not clear how close to
Unix it is. Key points: distributed, very small, various hardwares
(Sun, Mips, Next, SGI, generic hobbit, 680x0, PCs), C (not C++ as
rumors had it), new compiler, ”8 1/2” window system (also very
small), 16-bit Unicode, CPU/file servers over high speed nets

PowerOpen: announced Unix which is to run on the PowerPC chip (from
IBM, Apple and Motorola). Mac UI, compatibility to AIX.

SCO Xenix (80x86): Versions for XT (not robust!), 286, 386 (with demand
paging). Today bulk of code is from System V. Stable product

SCO Unix (80x86): SVR3.2

Sinix [Siemens]: System V base

Solaris (Sparc, 80386) :

— 1.0: essentially same as SunOS 4.1.1, with OpenWindows 2.0 and
DeskSet utilities

- 1.0.1: SunOS 4.1.2 with multiprocessing (kernel not multithreaded) :
not for 386

- 2.0: (initially announced as Sun0OS 5.0 in 1988) based on SVR4
(with symmetric MP?), will include support for 386; with
OpenWindows 3.0 (X11R4) and OpenLook, DeskSet, ONC, NIS. Both
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a.out (BSD) and elf (SVR4) formats. Kerberos support. Compilers
unbundled!
Sun0S (680x0, Sparc, i386): based on 4.3BSD, includes much from
System V. Main Sun achievements: NFS (1984), SunView (1985), NeWS
(1986, postscript imaging, now in OpenWindows), OpenLook GUI standard
OpenWindows (NeWS, X11, SunView!). Newsgroup: comp. Sys. sun. %.
UHC (80x86): pure SVR4, X11, Motif
Ultrix (DEC): based on 4.2BSD with much of 4.3
Newsgroup: comp. unix. ultrix.
UNICOS (Cray): System V base. Newsgroup: comp.unix.cray
UnixWare Release 4.2 [Univel]: SVR4. 2.
UTEK (Tektronix)
Xenix (80x86): 1st Unix on Intel hardware, based on SVR2 (previously on
S III and even V7). Newsgroup: comp.unix.xenix.
EH UL SN Unix (Real—time Unices) .

X T UNIX R0 AHS, 1989 AR FRAR A 2 il 4 e AT&T 24 7] N I8 L4531 7 Unix V7
VAR S ENRR . BT I ACPE B, i B3 A T PDP-11 HLITE S iE &, WA eI )
LR 250 1993 48, PIACH IR PSR dEK T SYSTEM V (K0 J5iARAS, BRI YA LA 5
SARH . BN G UNIX PERAMIA2H, B B2 LR 44 (1) SC G oo A o 1 A6
Unix V7 JRIGZHTHIRE . VSNSRI — AL HI R K.

WL R 2E B AE UNIX 5 R L 2

3 MINIX #{E&R &

FEUE MINIX S0 ZE R B/ 24— MINIX 8045 A Andrew S. Tanenbaum (AST) H A,

2 Yy *

http://www. cs. vu.nl/ ast/
http://www. cs. vu. nl/ ast/minix. html

ast@cs. vu. nl
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AST fELFEAf =% Amsterdam [¥] Vrije NZFECASIHENIEEZ RS TA/E, & ACM F1 TEEE 11
PR SS (R IR N EW SRR S ) AR T 100 ZH 3, 5 AFHEHLT

/5
5E,

AST HZE7E2E E AL, (02 R A 22 A7 G (1914 4FAh IFH 35k 226 1) A EA L b b,
M LT _EFR2E. YK~ Berkeley 28 it 2447 . it LR Mgk, ks T
FoMi e WIS RS —HARIE. JERMAE Vrije KFTHGH . AT .
S

f 22 BB Amsterdam J& /N AR B RTABAB AT, X T AST SRid, XA T, BN
XREAb A AT DURELE K AR AT AL T .

P AS R S0 7 11 541 (WYSTWYG) 5 bk &y MS-DOS ZELE Windows . A A THEEHLEE L A
TR A2, R S U AR (A 247) o MIFBsH g “ FeREoR B4R N KRR
AALFI”

,Ei

It

|

&

iy
P

M, WEEAR. AT E7el T R sEg R/NE %, EEREZEZIT4.
Phato AE LT EAFTBCR VF 2 AAE & A A

2 xdolh

fbthgr T —A Y, — RSN AfR, 450 Bram.

o A 3 T B S
KISS: Keep It Simple, Stupid — MEHEf Ml T, &,
Get it right the first time. — &—VCEMOIEH.

E 1980 FERifE, W5 T AN w5 1E RS, WA Amsterdam Compile
Kit (ACK) (VUCK) »

MINIX J24th 1986-87 “EZmifilfr), B T2/ B2 A R G0 5FE . MINIX ZFRI0& S
Mini-Unix. [T MINIX 2REA AR AT&T UNIX [RIACHES, P AASSZ L aliE i B A . ZEN
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RATHWE ) Sk —AH W (1987 4F 1 H), At F5a Bl Wt AV 2 AR =248 T R,
comp. os. minix B FHARPEAE USENET 8 ere JUAS F R 87 I AL A 7 A AE B 320
post SCE CREAR IR 1) vH SEHLIM 4548 I ABUF A ZIRZ ) .

B RAT I MINIX g FHT- IBM PC R PC/AT fbl, (FZARTREA R M 2] T He
FREMIVHHNL L BRI EE — PP S LS SE T 68000 MIMLES, MM Atari ST. Ja R#&H
M3 T Amiga. Macintosh %%,

% Linux FREAREBA Internet —FF, MINIX [t AREMRAY USENET fIEH .
FAIRZ N T &M f7 WP T LR e gm filRe fe, b S i N 44 5
Bruce Evans (bde@kralizec. zeta. org) , s LLAE R Ml ) 7 3% MINTX 3647 T TC Bk 1 gt .

XFF MINIX ) TAEBLEE, AST iR 7 —AX AT T PEgi ik . MINIX REEHE i
Prentice Hall HiEE, F3E$169 E[H !

{Operating Systems: Design and Implementation)

Hifikt: Prentice Hall, 1987

ISBN: 0-13-637406-9

1989, 1990 “EFH it L4 AR H AR T 13

CHAE RG AR MINIX B3 552
[ BRG], tEARE B AR AR, 1990. 4. 19.60 JG MINIX1. 0]
DABRAERR YR, M 15 AR 72 A 5 i o

R A 1) MINIX R RRCAS (8086 PC/XT lAF&5#) , I e Ja—AN/NEL VT UNIX
HEARIRRAS, (HZIE A AT HIE ANST C A1 TEEE POSTX ARifE, Jm R IUARASIZE AL I 4a e br it
HIFBAT AR, RO B Ra b, A AmtiETs 1 AST B vt AR i e T34
FHIIE TR GXBIEZ AR Linux (3HH4 Linus A AL 305 AT Linux 13
BIRNZ —, 54— DEELE free).

1997 SRR T b AS 5 2 hix, BRI i B 1A S S 2 8O R A 386 32 ArAF AR 2.0

MODERN
+OPERATING

ma SYSTEMS -4

(BRfERGE: ol seBl GF 2 i) )
EMG, U CAER, ARG WS GR2 O, P Tkl R, 1998 £ 8 A

B OLAFEMARCAIE 150 HAT EEATPIANRALEML ] 1.5 JRORT 2. 0 iR, Iz iE &R
GHERFAAEALE SRR, e @A, HRHATHC 22 Rk, UYL FTP LR
B M HATIRE 5 2] UNTX SeBft R AR I B e B2 —
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VA — DN ERAER G, MINIX AR E, (HERNSEM TH C S AL E S SR
GRS . X — A AR R T 5L hacker REWE B SARAE REPRARID, 541X
AR 2 BT B — EL /N ST 5705 1

XFF Linux R4, MR Linus MRS (HAIAN Linux (A REATR K5 DR A A At

3 TORFF minix FINEME, BEILZFAELE—NFHINGRE: S, R g et s 2 A
Minix P R, KBLIXBEOR T Linus 905 Linux. Linus [ELFHE T XA UL,

4GNU £RF %

HIdTHTATHTETHTE THT
THY | Wl et B e AR

Bia Biadnesqiiisint
inf@inidipieininding

http://www. gnu. org/
GNU’ s Not Unix

GNU It H JF4a T 1984 4, BRI K —AKML Unix. I HE B B 38 84E R 4
GNU &4, (GNU sZ"GNU" s Not Unix” IIB A4S, "EAIA 5 H guh-NEW” o) 24 FHEA] Tinux
FE %00 GNU BAE R IEAER 2 A o BEARIX L R G0 W B AE " Linux”, {H 2™ 4%
M, BNV AZHRR A GNU/Linux R46.

B #4344 (the Free Software Foundation — FSF) T 1985 4, & T #ALIF
KA, FSF BRSOy A4 B kA4 FSF AL LR AT 198 F R AT GNU 8 AR 4 H 0T
Fr H 352 35 ONU FFR I AT i AL

FSF J& GNU Tt H (V&I 1 EZH LRI R . A RS S IKEE— A R E
AR IR YERE . A KL 2/3 Hia i vt 4ok B AN NBIFEEK, FSF B 2 KRB SR A1 A
HATH . 2] Bl B k.

FI| A2 90 FEARHT, GNU I H CL 2T & M VF 2 i ot 1R 4 ol 2, Foh (0545 44 1) emacss
it RS, bash shell BEJP. gee RGBT gdb WA P55, IXLLEF4 Linux #
YERGEITT R ANE T — N EE RS, & Linux ARSI Ry —. LA T H T2 AES
B Linux #ERGFR N “GNU/Linux” BAE RS . £E GNU MG A% 14 —BOC7 A FAQ,
AT AN AZFR A GNU/Linux Chttp://www. gnu. org/gnu/gnu—1inux—faq. html). H A7
B2 40 GNU/Linux A2 Linux 9616

“CRZHSET Linux WAZRANMIRAERGHEA FALZ ONU #4E RGEMIE SR T
1984 fERLITAR GNU #fF, ZEE Linus RS EMNZ R 24, 1 HEMFR T RERK
oy A, B EIH 2482 AR, FRATHN ARG 2 A0 . ”

TEA 25 A7 WY ARAT BRI . A IX AU T GNU T H 7E Linux #2416 RS NHI 2
RIEHK, #EATF GNU AR S R 4015 1) Linux 0. 01 Mt GEAEAT gee 1. 4 fiidk
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GNU F1 FSF #& 1 Richard M. Stallman (RMS) —FGI/r 1.

RMS HENVF My, 44t 1971 SETFA4E MIT N TR AE S = TR RO, sk ek
IR — 0 7. ZPVAME R CEAEE TR ET o AR AL 505 B s DL, 1
TN S Ge & — V0o N T Ja Sk 5 SR B T V8 2 R S om0 RS
TR BRI e BT A A4, B TS LIE A DUk C AR E AP E T .
MBEZHTE L. (5 ONU I H S 3k T 25,

M AT S EMFH AN EEIERS, ¥ ITS(the Incompatible Timesharing
System), J&HISEKE A 514 DEC (¥ PDP-10 B it Aigm i1y, PDP-10 & 4 1) —F K474
WLz —o AENIEAPIRP—4 0, RMS 34 T b XA R 4

MIIEEA B (Gth) AR X R, H AT SR XA — R . Y
At K 2wl o ) (g N AR RS AE AN FABAT T R G, Al ATl TR v e b S A5 A T, RMS A
R AR LB AAL ] — MR RRHEB R WFET, VR A B A3 BARD , XAER
AT LA B SR 0 CAE SR B, B OORE )y, s i S it —i o 2L e s e b 2.

{HALE 80 4EARI HLI, 24 DEC A W] Z 1k T PDP-10 XA R FITHEHLII A7 5, % E LI
WRL . THBANEERGE ) BT AREE S 80 R KIMIB1T WAE S|, 43 ITS |
JUT RIS T fEXZAAARZA AR CEMIRE G 7. 5 1981 45, REZ A
JUTF AT S236 S BT N HIEE T o 24 AT S2I6 S WL T — G801 PDP-10 HLasIy, B
YA DEC [ AE S 5k 73 ) RGERIUAR ITS,

TBASIFAR IR SE R B, 40 VAX 8% 68020 (Motorola) #i H CIRERIE RS, (HEA %
P RIAEARAS 3 — AN PATREPE5 DL, AR B B AR AT UM X R FH P H S LI T U
EVFEARETE BRI A AL AR AE DR AR IR0 o A3 3 52 N I 2
CHEURAHEL S ORI A AR, B ARHE — AN B, WRARAE KA — 2R,
FERFAMTIARM . 70 FEARK, DA A w (AR N TR « 552810 CECrUIb R 2 i3 1 —
BNTHEY Absa&, DU R R B LU E (1 (A R e A 290 HEZE, 8 4F 20 N T Copyright
(RIINARG . IX i 2 I —/MESR (W A R2 9 3 T Richard Stallman 564E.

! Xerox AFNE T — & EBBEOCH EIHL, ARACEDE T T8, — KHEAFTED TAE
AT T R oK. K, Xerox BHMLM Y T 9RBNFEIF HIPEACHS, S50 % 1) At das dilF T ep
HUIKSHFE T (D REAE T L0, in) A 19 20 e SR 2 T 1978 41, Xerox 2% T —f MY Dover
FIHTFTEDHLLE N TR RS =, (HARJEFM YRS, Stallman SH45FT ERHLEAS INZh g LAE
PLE I AR, A B RASHT AL AR e IR AAS, 45 ™ IEE4e . itk Stallman Pl
TOIEVA A TS Al s i

BAEAHIANE - WA RVFIE RS SRS — RMS A AR T4
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RIEH, JERALSH, AR, FETiXFARE, RMS hEE i sr. T4 1983
9 H 27 H, fh#E net.unix—wizrds F1 net.usoft FHE 4L KA T “net UNIX
implementation” — — %k UNIX REHAEEE, B—A)EiE “Free Unix!”

From CSvax:pur—ee:inuxc!ixnbc!ihnp4!houxm!mhuxi!eagle!mit-vax!mit—eddie!RMS@MIT-0Z
From: RMS%MIT-0Z@mit-eddie

Newsgroups: net.unix—wizards, net. usoft

Subject: new UNIX implementation

Date: Tue, 27-Sep—83 12:35:59 EST

Organization: MIT AI Lab, Cambridge, MA

Free Unix!

Starting this Thanksgiving I am going to write a complete
Unix—compatible software system called GNU (for Gnu’ s Not Unix), and
give it away free to everyone who can use it. Contributions of time,
money, programs and equipment are greatly needed

To begin with, GNU will be a kernel plus all the utilities needed to
write and run C programs: editor, shell, C compiler, linker,

assembler, and a few other things. After this we will add a text
formatter, a YACC, an Empire game, a spreadsheet, and hundreds of
other things. We hope to supply, eventually, everything useful that
normally comes with a Unix system, and anything else useful, including
on—line and hardcopy documentation.

FEIXA post 1, RMS RE] T GNU T H (2% 5 (B —~ UNIX WAZ A LA sEH T HD
MNP AE R GNU T H CRRE 2232 28 38 AR s RS el GEXT bt H A B oaiik (FEmk -4
Bl BT &,

FEXHEBRIO TSN, RMS IEHREH T HRERN41F: BRI RE 75 BURR I & 2% 1 25 1 B 4 AT H
W, ATLAE— AL N TAEO.

fib 75 RGN B BE M —28 UNTX T B3 AT GNU.,

R, BHEAGEEAN T EN RN RGN gm b, & — e KRR W H) , B
PL RMS 71 GNU It H (46 4R A I S B 4, AN A B T — AN 2 S 2 A FH ) 2 3 4
Frl VUCK (Vrei (Free) University Compiler Kit). & LSZEr 2 EHLES, 1
F5 C Fl Pascal, FFHZEZMUIENL, T5& RMS BASAA/EA A GNU A& 15 v DAE H X A4
BEA, SRR CTEXANMEZ 2 WENS ? ) DURISE ) W [R125 7 Ath, Ul K 2% 02 o 2 (R AH 2 B
AN (the university was free but the compiler was not). IXHI¥E T RMS #5E GNU
WHME MR E—NZES. 2 FPE0HNMERT . ZEMIE M Lawrence
Livermore sS40 % 3KA31d Pascal MgmiFErEy, (HEIAEH, T 2&MsiFEErit, ME—AT
IS5, BBl T Hirm a4 — gee JiEds. fEIXZHT, fE 1984 4EF] 1985
], A TR T emacs i R4 .

I, AT AR e N w A AR B A AL 07 AR Al AT I FAT I, DR S
PRIRAAE LR A, RMS K AT T 4 1 GPL (General Public License) (Copeleft).
GPL WS = FH g 2 4 B H B A A 2 2, 9 FLB i — 28504 HO R 2 7] 1
PR RAFIAT T — 2B U5 3 RO, BRI B R aE— 204 DRtk GPL PSSk A %)
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AT MU, R B OORAT, TR B A R R AT R

XSG AR Linux 1R AR Fr sy s, AR HAES) T Linux R (HU2H — 2
=, mRAEHC ERPHPAEE GNU GPL ARVFAIEMTE, — @ B Eoa s, %A
ARAAIEEARE LR (http: //www. gnu. org/licenses/translations. html), IX7E gnu R LS
PG R, DA 2 B 0F Jo 75 B R T T L 2K A 5 A4 Re ) 58 & A AR 1) & X, 31X
s EE AR A

16 RMS BHK, ¥ “3%” (hacker) —iAEIER “LRREGEMNINE” (security breaker)
T RARBARE —Fhin S . VE R — hacker, RMS AKX ANE X, 3 HAkS48 XA ial k45
CERGRFEIE H AR BRI FERILH IR R A N
\

RMS BR#ACETIFEAHLLASL, B S0 SR AN, | &2 RMS S35 05 ) 1E X 45 — JL S W 1 ) e
RSO,

1999 4 10 H 29 H Y Turbo Linux 23 @] FIZIHE, RMS 1 ¥ U4« 7 # K% GNU/Linux
WA T AY S, T “ B B AHEE) S GNU/Linux #:/E R4 (The Free Software
Movement and the GNU/Linux Operating System) ” F=EUEE.

2000 £ 5 J3 28 H, RMS WK 2D A RHECR U, AR R RO S AR T
AU “ONU RS 5 A thiash” it ARy SCRr b i B i itss).
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5 POSIX ¥r4E

POSIX (Portable Operating System Interface for Computing Systems) & IEEE i
ISO/TEC JFA ) —fbritE . ZARAEZIE T OUAT K UNIX SEERMZES, ik 184 RS A
MR G5H 1, T DR 4 ) PR S TR e ) AR JEARRS — 2 EAE 2 R AE R ge ERAHIBAT . T2
£ 1980 SEHLH—> UNIX HI 4 (usr/group) (0 5] AT AR _EHUAS 0 1% UNTX H] ™ 41
SRR ATET (148 V A Berkeley CSRG () BSD 2245 (A4 42 11 2 10] ) X 31 2637 TR 1l
M- 1984 457245 T /usr/group krifE. 1985 4, I1EEE #fE R ARZ: S brifl /N2 1
4% (TCOS-SS) JFUfHAE ANST [R5+ I )l TEEE bRk Zs b £ il i 47 SR PR U A Qi ml B A 1 f
YERG MRS H: 10 IE R bvE . BT 1986 4= 4 H, TEEE sl i TR A bsiE . 26— 1E xUbrUE
JELE 1988 4E 9 H A HILHEN) (TEEE 1003. 1-1988), tEELLE 4 42 21K POSTX. 1 b,

1989 4 POSIX ) TAE#H #% 4 1SO/TEC AL, I 1 15 TAEZ 4k S0 Horhi & 5 1S0 Arifk
#1990 4, POSIX. 1 &Rl C 15 SAruERcA, EaUALHEN TEEE 1003. 1-1990 (/2
ANST Fi#E) F1 ISO/TEC 9945-1:1990 brifk.

POSTX. 1 fHLSE T RGUMRS NI A % 1 (APTD,  AUHESS T R R GRS bt
PR G U1 508 R 8 ) e D e )5 H A e JXAE TEEE POSTX () CAEM 4G T T o 7 1990
B, WIFFEA AT RIZESAT, A3k 300 2 NSt 0 I — el /HFM T
Ve fir % 5 T HARME (POSTX. 2) WA J7vbRitE (POSIX. 3). SEIF APT (POSIX. 4) 4. T
1990 4F_EAPAE AT 25 MHRIFERET, JFHA 16 M TAEAZ Y THER.

- 802.x (LAN) standards (LLC, ethernet, token ring, token bus)

- POSIX (ISO 9945?): Portable Operating System I/F (Unix, VMS

and 0S/2!) (only ? have been finalized at this point)

- 1003.1: library procedures (mostly system calls) —— roughly V7
except for signals and terminal I/F (1990)

- 1003.2: shell and utilities

- 1003.3: test methods and conformance

- 1003.4: real-time: binary semaphores, process memory
locking, memory-mapped files, shared memory,
priority scheduling, real-time signals, clocks and
timers, IPC message passing, synchronized I/0,
asynchronous 1/0, real-time files

- 1003.5: Ada language bindings

- 1003.6: security
- 1003.7: system admin (incl. printing)
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- 1003.8: transparent file access

- 1003.9: FORTRAN language bindings

— 1003. 10: super computing

- 1003. 12: protocol-independent I/Fs

- 1003. 13: real-time profiles

- 1003. 15: supercomputing batch I/Fs

- 1003. 16: C-language bindings (?)

- 1003.17: directory services

- 1003. 18: POSIX standardized profile

- 1003.19: FORTRAN 90 language bindings

LR, e Le G AE HE R BLIARTE, W1 X/Open, AT&T, OSF .

BARN, ZINENBOTRIEE . BN 222 R D sg e He R A 2SO A7
FERCRM 0B, JEEAK . BEE TAE A S OL L, VF 2 ST A4t brife il 22 1) 9
M. Bl — 5ok, BESMFE WAL EAR] 50 N LR TAEAEBELSE )T
iy IR SN T RRHE K T 3 LUK D28 58 3% (19 AR SO BUREASOR b 25, FF A IR
(Open Group) A O IX L8 GE Y5 (147 ORI HIFEE G 552 1 T A%

BT (0 bRt i TEEE FRufE 1003, 1-2001 A LU TR 4 4L R ity b 4 2 545
http://www. opengroup. org/austin/defectform. html,

7 90 “EARHT, POSTX A il a2 1E AR E 55 i B0 (IR, 8J2 1991-1993 4R [H]
IS TE 2 Linux IR A2 ()i, 3X A4S UNIX ARy Linux $E 6t 7O R B, 115 Linux
Refiy S K28 UNIX R . EHRH Linux WEZACHSH (0. 01 Rk, 0. 11 i) s .4 A
Linux 5 POSIX (K FEAAMA: T HER TAE. 76 0. 01 JiRfI N %/ include/unistd. h 324k
O 8 T LA K POSXT bRiEZER I EUT S, I HAER S 21 “ok, XWVFEN T
%, ARIEEE T ER”,

#ifndef UNISTD H
fidefine UNISTD H

/% ok, this may be a joke, but I'm working on it */
fidefine POSIX VERSION 198808L

#tdefine POSIX CHOWN RESTRICTED /% only root can do a chown (I think..) */

/% #define POSIX NO TRUNC*/  /* pathname truncation (but see in kernel) %/
#define POSIX VDISABLE |0’ /% character to disable things like C */
/¥#define POSIX SAVED IDS %/ /% we’ll get to this yet #/

| /*#define POSIX JOB CONTROL #/ /% we aren’t there quite yet. Soon hopefully */

O[O |00 | [ |01 [ W Do [+

1

= =]
[N}

1991 £ 7 H 3 H7E comp. os. minix FRA post _Eat O3 T IFFE4% 4L POSIX f %%
Blo CHARBEINIEASELE Linux IXANEFK, 41 Linus @0+ BLAR ) AT & FREAX ©, FREAX
PV DESC o SORBEER) . B AR o« Hohidfg T EAEET Linux REMIF K, I
HAE Linux S I DA B E SIS POSTX (UNTX [ B BRAR#E) A M T o
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From: torvalds@klaava.Helsinki.FI (Linus Benedict Torvalds)
Newsgroups: comp. 0S.minix

Subject: Gece—1.40 and a posix—question

Keywords: gcc, posix

Message—1D: <1991Jul3. 100050. 9886@k]laava. Helsinki.FI>

Date: 3 Jul 91 10:00:50 GMT

Organization: University of Helsinki

Lines: 28

Hello netlanders,

Due to a project I'm working on (in minix), I’m interested in the posix
standard definition. Could somebody please point me to a (preferably)
machine-readable format of the latest posix rules? Ftp-sites would be
nice.

Alan Cox 7F 1992 &£ 9 H 23 H comp. os. linux Frf#4H [R5 1L F 386BSD it & Linux I
Ui, IS T IR LA E R S, AR I AR AE 2 Linux b 2EEE 3] 386BSD I
K14, AN Linux ZHEET posix FrifE (Linux is more posix like.).

Pk, TBVEH, Linux B EA7 POSIX AruEf4#fA, &A1 POSIX (4§, Linux
WA SR K. IR IR IR 5 DFEA AT AL B — AR 1

6 LINUX 3#1ER %

1981 4 TBM 24 wil 4 tH 2225 42 BR 1Y) IBM PC #l.
1981-1991 4 MSDOS F-5, windows 3.0 (f&#ff: PC/XT, PC/AT, PC386);
BEARAN M BAR B A T B, (HEREEIAS IR B = AN T o
DOS - Bill Gates {& T $50000 &[5 M PGHEE]—/™ hacker FH 1S . i A 2 v b HE
B4, DOS XAMATRN I HRAE RGN T A LA . PC P RAILEHE,
HAR I Apple (1) MACs S2 i if ), (FOZ2H R N fesEi .

T — AR & Unix 5, {HIE Unix B4E R AR MM SRS T o K
T 3REAE, Unix L8 EBMIRENGE, PC/ANH P EIIRAARRIRL Y., WE %5
Bell Labs FOVFR]TAJ LAZE K2 b F T 202410 UNIX J5ACHS — B gt sy THEATF AT
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XTI PC I AT R R TR I 0 7 45 25 B 45 AT R R AR i il ALY T B

MSEH I T MINTX #:4E RSE, A — AR BARR MR SEIURE . BT AST
FIBEREER A, JF HAURE LA, LTt R TN b 2 3R G X A1 DL fi
ERGH TAERPE, HpaF, Linus Torvalds.

i (1991 4F) , Linus Benedict Torvalds JE#f/R I KM HAHLRN: R ) AR 2228,
W2 AN % hacker. XA 21 & 55 22 4E 8 N E ey v SOpL, Mot SEAL IR s 0 AR o
{E Y B2 i — T ML E RS0 . MINIX BEARIRGF, (HE & — T80 H 1)
ERGE, MAZ AT s R E RS .

F 1991 4, GNU iﬁéﬂaéﬁﬁth TWZ TRKM. H2W Gnu C 4t as DI,
RGBT TE 5 H S 2 16T GNU 3 E 245 . RIS & MINIX B IFLE T MRAL, 20 A Gers 25
A, 1T GNU FI44E R GE HURD — BHAE T A2, (HIEARFEE LN 5E K.

YT Linus SKUt, CAANRESF T . M 1991 4F 4 A4, fhIFErEmIts Fom a
FIEEE RS, WITFLS, At H PR R, H&N T %2] Intel 386 AR R IRY BIIS1T )5
KX TFHIHRFEEAR . HJ53k Linux (R EHSEANAS T Y%,

1991 4], Linus FIE%% Y minix KRG, FHMKZE—4 386sx L.

PLNAYE Linus 7E comp. os. minix #rE4L A AT R BN @0 N 2 minix RE TR
HOM Linux i fE . X8 24028 Har{isR nf U Internet 2 [{ 2],
(group. google. com I"ff] comp. os. minix 41, % Linus Benedict Torvalds)

Linus 25 1 ¥ comp. os. minix #&Ek i EJE7E 1991 4E 3 H 29 H.
WHZE “gee on minix—386 doesn’ t optimize” , J&H K gec RS 4L minix—386 B T
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FIEA L) 8, b ESK, Linus 7F 1991 W CETHREA AR T ninix 24, HEX
BYHaAg 7 otk minix #AE R EAR, T HAERE—P %2 minix KRG, BAEZ WA
CHBF T — N ET Intel 80386 14 R L5 M) B HAE R4

From: torvalds@cc. helsinki. fi

Newsgroups: comp. 0os. minix

Subject: gcc on minix—386 doesn’ t optimize?
Message—1D: <1991Mar29. 151930. 5767@cc. helsinki. fi>
Date: 29 Mar 91 15:19:30 GMT

Organization: University of Helsinki

Lines: 22

Hello everybody,

I’ ve had minix for a week now, and have upgraded to 386-minix (nice),
and duly downloaded gcc for minix. Yes, it works — but ... optimizing
isn’t working, giving an error message of “floating point stack
exceeded” or something. Is this normal? I had problems with the crcs, so
I’m not actually sure I’ ve gotten it right (pretty sure though), but I'm
somewhat surprised that gcc would use floating point in normal
optimizations when the program under compilation certainly doesn’t

I’ ve downloaded the sources (2.9Mb for just gcc, not gas etc), but due
to a rather small HD I’ ve been unable to untar them completely, so I
cannot recompile or anything. I could get one of the floating point
packages floating around, if that is the problem, but my understanding
is that the current binary cannot take advantage of them anyway. Could
somebody please tell me what’s the story behind the gcc floating point?

advTHANKSance, Linus Torvalds
torvalds@cc. helsinki. fi

PS. No it’s not a big problem, even without optimization I get around
7000 dhrystones, I'm just wondering. And yes — I'11 get a bigger HD as
soon as my somewhat strained economy can make it 8-).

Linus 7E comp. os. minix F/ZH 2 AMHEH (1991 424 H 1 H) HFRXFE—HJ)15:

“RTFSC (Read the F#king Source Code :-)” , fhZAERIZHE AEH minix A ps. ¢ £
Y9 R G AS AT YA I BT U (R 28— U1l o AR B AR e o X U] T TR ) R
BATARUL, IRAGTT L1 RGN TR, R U SR RS, 7> S RGN 5L
MT7vE . BN FRS EE T H e, Hoh A mE 7 VR 2R, TIX LR 15 0 @ AR A K 2 I EEiG
i, HEE ARGV ERH RS, R P

M 1991 4ERT 4 HAR UG, Linus JUTAE T A5 386-minix & 4¢ (hack the
kernel), FfHZLAREBM GNU IR RZ RS L (GNU gee. bashy gdb %) . 3+ 4 H 13
H7E comp. os. minix & H & O IHUE bash BAEE] T minix &, M HOSLZAR
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F. ABEE XA shell AT S

F—A 5 Linux M3 EUEAE 1991 45 7 H 3 HAE comp. os. minix L&A (48R HHS
EAAFAE Linux IXANEFR, 241 Linus 067 BLARR A 82 FREAX ©, FREAX 98305 &
PRUEI) . P AR IFE) o P& es T A IEAERT Linux RERIIF R, I HAE Linux fi
W I O 4 AR 2 HL 52 5 POSTX (UNTX [ E kst ez & 7,

From: torvalds@klaava.Helsinki.FI (Linus Benedict Torvalds)
Newsgroups: comp. 0s. minix

Subject: Gce—1.40 and a posix—question

Keywords: gcc, posix

Message—ID: <1991Jul3. 100050. 9886@klaava. Helsinki. FI>

Date: 3 Jul 91 10:00:50 GMT

Organization: University of Helsinki

Lines: 28

Hello netlanders,

Due to a project I'm working on (in minix), I'’m interested in the posix
standard definition. Could somebody please point me to a (preferably)
machine-readable format of the latest posix rules? Ftp-sites would be
nice.

As an aside for all using gcc on minix — the new version (1.40) has been
out for some weeks, and I decided to test what needed to be done to get
it working on minix (1.37.1, which is the version you can get from
plains is nice, but 1.40 is better :—). To my surpice, the answer
turned out to be — NOTHING! Gcc-1.40 compiles as—is on minix386 (with
old gce—1.37.1), with no need to change source files (I changed the
Makefile and some paths, but that’s it!). As default this results in a
compiler that uses floating point insns, but if you’ d rather not,
changing ’toplev.c’ to define DEFAULT TARGET from 1 to O (this is from
memory — 1I'm not at my minix-box) will handle that too. Don’t make the
1ibs, use the old gnulib&libc.a. I have successfully compiled 1.40 with
itself, and everything works fine (I got the newest versions of gas and
binutils at the same time, as I’ ve heard of bugs with older versions of
1d.c). Makefile needs some chmem’ s (and gcc2minix if you re still using
it).

Linus Torvalds torvalds@kruuna. helsinki. fi
PS. Could someone please try to finger me from overseas, as I’ ve

installed a “changing .plan” (made by your’s truly), and I'm not certain
it works from outside? It should report a new .plan every time.
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1 Linus B F — &AM G B (1991 /£ 8 H 25 H comp. os. minix), A minix H )7 1)
1] “What would you like to see in minix?” ( “/REgARAE minix P B4 ? 7 ), fFiZ%
W Rt T GE e OEAE TR —AS (B3R 1)) 386 (486) #:1E &40, F1 H i FUE X 2, A
SRR, AN G ONU IR R, TR S B B R XA ARVE N 4 H A ST RIemR 1,

A ERK R0 T minix RGO LeRr (A AT A 555 B, TS bri e —
SeIH R, BRI RENITTFMG S minix RS OFHAAH T minix 3RS . IEHOLH
L bash (1. 08 fi) F gee (1. 40 ) Bl 3] 7H R4 b, i BAEL LA Ht ] LSER T .

55 J» Linus B BRA T A B4 REBA I —47 minix BUEACHS; i H.l T4 T 386
MRS VIR, TRDOXIE RGN B QA TREM), JFH I GEM A AT i,

X Linux REAEYER T, Linus 0 %A% 1&. H2& H AT Linux JLF 0] DUSAT{EATE
Al —Fh iR AR R A5

From: torvalds@klaava.Helsinki.FI (Linus Benedict Torvalds)
Newsgroups: comp. 0s. minix

Subject: What would you like to see most in minix?

Summary: small poll for my new operating system

Keywords: 386, preferences

Message—ID: <1991Aug25. 205708. 9541@klaava. Helsinki. FI>
Date: 25 Aug 91 20:57:08 GMT

Organization: University of Helsinki

Lines: 20

Hello everybody out there using minix -

I’m doing a (free) operating system (just a hobby, won’t be big and
professional like gnu) for 386(486) AT clones. This has been brewing
since april, and is starting to get ready. I’d like any feedback on
things people like/dislike in minix, as my OS resembles it somewhat
(same physical layout of the file-system (due to practical reasons)
among other things).

I’ ve currently ported bash(l.08) and gcc(l.40), and things seem to work.
This implies that I’11 get something practical within a few months, and
I’d like to know what features most people would want. Any suggestions
are welcome, but I won’t promise I’11 implement them :-)

Linus (torvalds@kruuna. helsinki. fi)
PS. Yes - it’s free of any minix code, and it has a multi-threaded fs.

It is NOT protable (uses 386 task switching etc), and it probably never
will support anything other than AT-harddisks, as that’s all I have :—(
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F7 1991 4F1 10 H 5 H, Linus & comp. os. minix FriE 4l ERAEE, EXmIMEA
Linux W KRG IHHEA (Free minix—1ike kernel sources for 386-AT). iXEEi & n] AR
4 Linux WA E S, FFH—H) hiifk. Bk 10 5 HX Linux #EX R 2& — AR R
H¥, £ 5K Linux [T R ATEERIERE TIXANH . A RedHat A ml £ /N H ¥
RATE HH RGBSR .

From: torvalds@klaava.Helsinki.FI (Linus Benedict Torvalds)
Newsgroups: comp. 0s. minix

Subject: Free minix-like kernel sources for 386-AT
Keywords: 386, preliminary version

Message—ID: <19910ctb. 054106. 4647@klaava. Helsinki. FI>

Date: 5 Oct 91 05:41:06 GMT

Organization: University of Helsinki

Lines: 55

Do you pine for the nice days of minix—1.1, when men were men and wrote
their own device drivers? Are you without a nice project and just dying
to cut your teeth on a OS you can try to modify for your needs? Are you
finding it frustrating when everything works on minix? No more all-
nighters to get a nifty program working? Then this post might be just
for you :-)

As 1 mentioned a month(?) ago, I'm working on a free version of a
minix—lookalike for AT-386 computers. It has finally reached the stage
where it’s even usable (though may not be depending on what you want),
and I am willing to put out the sources for wider distribution. It is
just version 0.02 (+1 (very small) patch already), but I’ ve successfully
run bash/gcc/gnu-make/gnu-sed/compress etc under it.

Sources for this pet project of mine can be found at nic. funet. fi
(128.214.6.100) in the directory /pub/0S/Linux. The directory also
contains some README-file and a couple of binaries to work under linux
(bash, update and gcc, what more can you ask for :-). Full kernel
source is provided, as no minix code has been used. Library sources are
only partially free, so that cannot be distributed currently. The
system is able to compile “as—is” and has been known to work. Heh.
Sources to the binaries (bash and gcc) can be found at the same place in
/pub/gnu.

ALERT! WARNING! NOTE! These sources still need minix—386 to be compiled
(and gcc—1.40, possibly 1.37.1, haven’t tested), and you need minix to
set it up if you want to run it, so it is not yet a standalone system
for those of you without minix. I’m working on it. You also need to be
something of a hacker to set it up (?), so for those hoping for an
alternative to minix—386, please ignore me. It is currently meant for
hackers interested in operating systems and 386’ s with access to minix.

The system needs an AT—compatible harddisk (IDE is fine) and EGA/VGA. If
you are still interested, please ftp the README/RELNOTES, and/or mail me
for additional info.

I can (well, almost) hear you asking yourselves “why?”. Hurd will be
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out in a year (or two, or next month, who knows), and I’ ve already got
minix. This is a program for hackers by a hacker. I’ve enjouyed doing
it, and somebody might enjoy looking at it and even modifying it for
their own needs. It is still small enough to understand, use and
modify, and I'm looking forward to any comments you might have

I’m also interested in hearing from anybody who has written any of the
utilities/library functions for minix. If your efforts are freely
distributable (under copyright or even public domain), I’d like to hear
from you, so I can add them to the system. I'’m using Earl Chews estdio
right now (thanks for a nice and working system Earl), and similar works
will be very wellcome. Your (C)’s will of course be left intact. Drop me
a line if you are willing to let me use your code

Linus

PS. to PHIL NELSON! I'’m unable to get through to you, and keep getting
“forward error — strawberry unknown domain” or something.

Gl gl isinyEnese Blna

o’

Alteanian Linua Lisers Seoup
COOF 2 bad se e iy e f -

PR minix-1. LRI H 52 AT T2+ 2, HOHERERIREF. 2T
SRIESAD—MRAFIIH , JF HARR W RN & B O 28 PR MRS LT
PIAT IRE P AR REAE minix EISATIN, RS SRR R AHAN THE DI Ry
MTHEBCANHEBE (B 12 I AATE R B A ) AT RETE AR A AT ) o

IEmE—AN H AT, FRIEAETF R —NHT AT-386 HLERLIT ninix MEIERSE. ©
Hif CaiA 8] 7 FMREEE (2R, REASBE IO TR I FL R EESK) , 1T HLBR AR s X4 dAR
k2 kA . HErE FRASZE 0. 020 B & du bl i RN #h TREF, st
0.03), {HEIRCLAE LM HiZ4T T bash/gee/gnu-make/gnu-sed/ A fE 1745 o
/NI H B FER A LAZE nic. funet. £i(128. 214. 6. 100) F/pub/0S/Linux H x4k,
ZH G L8 README SCEBL A JLANEE Linux NI4T0 3BTRS (bash, update
Al gee, PRIEREESRATAWE: ) o $RME T 2R NAZIEACHS, 1 A minix R4,
FESCAF YRR A2 4 S 2k 160, B LA H ATANRESS o SN ZIEIFE T, RGO &l LU
T9mdE, HH L LUsfT. AT EET (bash il gee) MIURARHS W] DATE [R]—N b7 (1)
/pub/gnu H 3 F],

M0 VS R XA AR R B minix-386 AR GEKIEAT G T (75 gee-1. 40, 1.37. 1
AREAEN, EEATIRED) I HA SRR AT E MIE F5 2E mindx RBEATBCE, FrAXHA
A minix FACRUL, BRAEIEAE— ML RS, AIRIEETIX IS4 RIETH
TR ARG B, PO IBLEA 8> minix—-386 B AR UL, A5 1S
Linux T ‘& H AT H 22 A RGUBOGBRMZE A1, Jf HATREMEH] minix (¥ 386 Hl
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o

A

ZRRTTE A AT HeAMAEE (IDE WA 2R 41D DL EGA/VGA Bon+, WHRARIS ISR
Fil, A ftp N#% README/RELNOTES M AFEH, JH/8i#E 4 EMAIL 5 2 HoefiE .

FEEW (AR, LR el A S “OatAa? 7, Hurd BAEILGE (BE M, 8E T
ANHL WEEIED) AHEH, MHERCEA T ninix. X2 NEEAGREMN ST, EHFE
MRETHROLME TS, M ATRER SRR E, 20 A ChHEmEREe. e
SRR/, ELIERfR . AERIAME S, FRAEI SRR REA AR N 5 ]

AR minix RGEG 5k T H AR/ e R B AR NI SO SO . W SR B R 2
AL A HARAT (FERRBC R R AN , A TRIR A AR BRI B, IXFER s v] DK
EATIMAS] Linux &4 . IAERIEMEHF Earl Chews ) stdio (Barl, USRI LRI
MR RS , ARIEX MU Ao PRI IR S R A, SRR R AT AR
IR, i 2

Linus

11]

Linux =" INSIDE

21978.199¢ Marco Lamberie ImBgeccilies.com hitp.//www.geocilies.com/Tokyo/1474

MIEZ )5, Linus e KRB EIF R BHAA LS . A EM R BRI RS, Tl Linus
PUEHLEFE AL Linux (—A post B+

From: torvalds@klaava.Helsinki.FI (Linus Benedict Torvalds)
Newsgroups: comp. 0s. minix

Subject: Re: Beginner asking questions

Message—1ID: <19910ct21. 184940. 27505@k1laava. Helsinki. FI>
Date: 21 Oct 91 18:49:40 GMT

References: <19910ct21. 154757. 9187@convex. com>
Distribution: comp. 0s.minix

Organization: University of Helsinki

Lines: 29

0k, it is obviously time for a small plug once more :-—)

There is an experimental FREE minix-like thing which supports paging
(not yet to disk, but using the MMU to share pages after a fork etc
etc), written only for 386 AT's. It currently isn’t very practical,
even though a number of people have a running system. It is a bit
faster than minix (except the floppy—disk driver which really sucks :-)
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PRAS (R AT«

0.00 (1991.2-4?) M/ EERE S 27~ AAA BBB
0.01 (1991.9?)

0.02 (1991. 10.5)

0.03 (1991. 10.5)

0.10 (1991.10)

0.11 (1991.12.8)

0.12 (1992. 1. 15) FEIIARTEL 7 P AL BRI XA BRI o
0.95(0. 13) (1992.3.8)

0.96 (1992. 5. 12) FFUs N W 4% 37 F5 R0 S0 R 45 VES.
0.97 (1992.8.1)

0.98 (1992.9.29)
0.99 (1992.12.13)
1.00 (1994.3.14)
1.20 (1995.3.7)
2

.0 (1996.2.9)

Linus v2.0
X2 Linus I —AN &)L, 40 Patricia Miranda Torvalds. HYZET 199 4F, Linus Frih
4 Linus v2.0©
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Linux WAZ A IRA IS 175K

10000000

1000000 |

& 100000
NS

10000 [
1000 | | | | | | | | | | | |
s 5835835 5F5:28 8§88
o — — © © Ne) (e} — Do w (=) Do W~
— — S o > pS| . . . . .
o (S]] — © w Do —
DO w ol o o -~
FRA S
2.20 (1999. 1. 26)
2.40 (2001.1.4)
BB N - T U
2.4.20 29 Nov 2002 26, 200, 000
2.5.52 16 Dec 2002 30, 000, 000

0. 13 2OFK 0. 95 fl, Linus RS R EAEGATE 1. 0 UL RIEIT . [FIH, A 0. 95
W4, X A% R 22 00t 2 Ak (RN T RE P A4 40) B DASLA A =T, 17 Linus (9 EBAT45
FEURAR B P AZ 1 43 R s 2 15 R RN TR o

) 8
EMNER, Linux MPLEET:
- it’s free, full source, and I try to correct bugs you find.
- it’s a bit faster than minix, I think.
- uses paging for memory management (not to disk yet)
- multithreaded fs (but then you can get patches to minix that do
similar stuff)

— mostly full termios and vt100—-console
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- most things easy to port (easier than to minix).

A 2 17 A -

- ONLY 386/486

— early versions: there might be lots of bugs, and you might need to
port/hack things to work.

- minix is recommended even for the upcoming version that doesn’ t
absolutely need it.

- currently only VGA (EGA?) support, limited keyboard drivers (US and

Finnish) etc

Mortp i

Ha=r o

I

1992 F 1 H 29 H4- 12 /5 12 4, Andrew S. Tanenbaum(ast) f{j— post “LINUX is
obsolete” (LINUX &1L ) , 7F ast 55 linus Z (A5 T —335 A 5% . 248 11 55 Linus
b ] W | PN L AT TR S Ea = ) S

ast FELAN Linux RGEMEHEAN 3 Z IR R S5 0, V2 BRIH I 2 2 )3
RGUPAXANFET I 1, Linux 5 CPU ARSI L G, SEHBMENAE, 20 u
ANGERAL. Hk, ast YA Linux & —Fhid i F#EAE R4

1M Linus MI[EIN, 7800488 T Linus A4S0 “PORAIIZRAEAN minix A2 Z A
F1?2 A, HORE T FOTUAA R M fE L, w) Tinux A58R7E &7 104 minix
HAJRIE R IERPRIX 4 A5, Bl PC minix RGP U2 IR ASEHS /& Bruce
Evans 4w '5 KW . ”

CORBARE minix HE—FERZE - BRI minix ZEMEER, T0HE R R PRIE
linux ). BEENVARZL, E& minix £AHRWHEN, AN minix K5 XHBHEA B,
Linux A EIEZ AR FZ i (FE 2 Ml 0 —M: AR . IIFAEE Mk, 1mH®
A TR S P AR 7. B —EH A CHBE, 763 Sl B R, ”

ORI TAERAE ) — N EE N — 50 X B minix TP RS8N+ B AN A 543
SR IARTS [ LF A5 06T, BRI BEA 22 Amoeba (ast 155 AMNH — SRR ) 2040 4
ERS) AEG minix HA R,

BUIXFE, [HSE ARG R R KRR E n) 8, KK T IR, MANBEE, |
ML, % Theodore Y. Ts” o SN T HERI D Linus MPE©. X4 frs: T RKIE MW
MNEW, WEAT T2 BEMERSEYHA eIz i, FEARe—tF KO0 .
J7 AT LA S, AN T ml BLekadE,  H AT Linux (R AR AMIERT 13X A
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X3 4eie 72 AT Linus BGEX Linux FI4REEHF &, J5oK Linus AN, HA XL
fib P2 IL AR EETF K Linux FIERLY

9%, Linus Ja REIARE B CRAREREEL, BERIES T 555N post, 1A ast T .

From: ast@cs. vu.nl (Andy Tanenbaum)

Newsgroups: comp. 0s. minix

Subject: LINUX is obsolete

Date: 29 Jan 92 12:12:50 GMT

Organization: Fac. Wiskunde & Informatica, Vrije Universiteit, Amsterdam

I was in the U.S. for a couple of weeks, so I haven’ t commented much on
LINUX (not that I would have said much had I been around), but for what
it is worth, I have a couple of comments now.

As most of you know, for me MINIX is a hobby, something that I do in the
evening when I get bored writing books and there are no major wars
revolutions, or senate hearings being televised live on CNN. My real
job is a professor and researcher in the area of operating systems.

As a result of my occupation, I think I know a bit about where operating
are going in the next decade or so. Two aspects stand out:

1. MICROKERNEL VS MONOLITHIC SYSTEM
Most older operating systems are monolithic, that is, the whole operating
system is a single a.out file that runs in ’kernel mode.’ This binary
contains the process management, memory management, file system and the
rest. Examples of such systems are UNIX, MS-DOS, VMS, MVS, 0S/360,
MULTICS, and many more

The alternative is a microkernel-based system, in which most of the 0S
runs as separate processes, mostly outside the kernel. They communicate
by message passing. The kernel’s job is to handle the message passing,
interrupt handling, low-level process management, and possibly the I1/0.
Examples of this design are the RC4000, Amoeba, Chorus, Mach, and the
not-yet-released Windows/NT.

While I could go into a long story here about the relative merits of the

two designs, suffice it to say that among the people who actually design
operating systems, the debate is essentially over. Microkernels have won.
The only real argument for monolithic systems was performance, and there

is now enough evidence showing that microkernel systems can be just as

fast as monolithic systems (e.g., Rick Rashid has published papers comparing
Mach 3.0 to monolithic systems) that it is now all over but the shoutin .
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MINIX is a microkernel-based system. The file system and memory management
are separate processes, running outside the kernel. The I/0 drivers are
also separate processes (in the kernel, but only because the brain-dead
nature of the Intel CPUs makes that difficult to do otherwise). LINUX is
a monolithic style system. This is a giant step back into the 1970s

That is like taking an existing, working C program and rewriting it in
BASIC. To me, writing a monolithic system in 1991 is a truly poor idea.

2. PORTABILITY
Once upon a time there was the 4004 CPU. When it grew up it became an
8008. Then it underwent plastic surgery and became the 8080. It begat
the 8086, which begat the 8088, which begat the 80286, which begat the
80386, which begat the 80486, and so on unto the N-th generation. In
the meantime, RISC chips happened, and some of them are running at over
100 MIPS. Speeds of 200 MIPS and more are likely in the coming years
These things are not going to suddenly vanish. What is going to happen
is that they will gradually take over from the 80x86 line. They will
run old MS-DOS programs by interpreting the 80386 in software. (I even
wrote my own IBM PC simulator in C, which you can get by FTP from
ftp.cs.vu.nl = 192.31.231.42 in dir minix/simulator.) I think it is a
gross error to design an 0OS for any specific architecture, since that is
not going to be around all that long

MINIX was designed to be reasonably portable, and has been ported from the
Intel line to the 680x0 (Atari, Amiga, Macintosh), SPARC, and NS32016.
LINUX is tied fairly closely to the 80x86. Not the way to go.

Don t get me wrong, I am not unhappy with LINUX. It will get all the people
who want to turn MINIX in BSD UNIX off my back. But in all honesty, I would
suggest that people who want a **%MODERNs* “free” OS look around for a
microkernel-based, portable 0S, like maybe GNU or something like that.

Andy Tanenbaum (ast@cs. vu.nl)

Linus P15 :

From: torvalds@klaava.Helsinki.FI (Linus Benedict Torvalds)
Newsgroups: comp. 0os.minix

Subject: Re: LINUX is obsolete

Date: 29 Jan 92 23:14:26 GMT

Organization: University of Helsinki

Well, with a subject like this, I'm afraid I’ 11 have to reply.
Apologies to minix-users who have heard enough about linux anyway. I’d
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like to be able to just “ignore the bait”, but ... Time for some
serious flamefesting!

In article <12595@star. cs. vu.nl> ast@cs. vu.nl (Andy Tanenbaum) writes:

>

>I was in the U.S. for a couple of weeks, so I haven’t commented much on
>LINUX (not that I would have said much had I been around), but for what
>it is worth, I have a couple of comments now.

>

>As most of you know, for me MINIX is a hobby, something that I do in the
>evening when I get bored writing books and there are no major wars,
>revolutions, or senate hearings being televised live on CNN. My real
>job is a professor and researcher in the area of operating systems.

You use this as an excuse for the limitations of minix? Sorry, but you
loose: I’ ve got more excuses than you have, and linux still beats the

pants of minix in almost all areas. Not to mention the fact that most
of the good code for PC minix seems to have been written by Bruce Evans

Re 1: you doing minix as a hobby — look at who makes money off minix,
and who gives linux out for free. Then talk about hobbies. Make minix
freely available, and one of my biggest gripes with it will disappear.
Linux has very much been a hobby (but a serious one: the best type) for
me: I get no money for it, and it’s not even part of any of my studies
in the university. I’ ve done it all on my own time, and on my own
machine.

Re 2: your job is being a professor and researcher: That’s one hell of a
good excuse for some of the brain—damages of minix. I can only hope (and
assume) that Amoeba doesn’t suck like minix does

>1. MICROKERNEL VS MONOLITHIC SYSTEM

True, linux is monolithic, and I agree that microkernels are nicer. With
a less argumentative subject, I’d probably have agreed with most of what
you said. From a theoretical (and aesthetical) standpoint linux looses
If the GNU kernel had been ready last spring, I’d not have bothered to
even start my project: the fact is that it wasn’t and still isn’t. Linux
wins heavily on points of being available now.

>  MINIX is a microkernel-based system. [deleted, but not so that you
> miss the point ] LINUX is a monolithic style system.

If this was the only criterion for the “goodness” of a kernel, you’ d be
right. What you don’t mention is that minix doesn’t do the micro—kernel
thing very well, and has problems with real multitasking (in the
kernel). If I had made an OS that had problems with a multithreading
filesystem, I wouldn’t be so fast to condemn others: in fact, I'd do my
damndest to make others forget about the fiasco

[ yves, I know there are multithreading hacks for minix, but they are
hacks, and bruce evans tells me there are lots of race conditions |

>2. PORTABILITY

“"Portability is for people who cannot write new programs”
-me, right now (with tongue in cheek)

The fact is that linux is more portable than minix. What? I hear you
say. It’s true — but not in the sense that ast means: I made linux as
conformant to standards as I knew how (without having any POSIX standard
in front of me). Porting things to linux is generally /much/ easier
than porting them to minix.
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I agree that portability is a good thing: but only where it actually has
some meaning. There is no idea in trying to make an operating system
overly portable: adhering to a portable API is good enough. The very
/idea/ of an operating system is to use the hardware features, and hide
them behind a layer of high—level calls. That is exactly what linux
does: it just uses a bigger subset of the 386 features than other
kernels seem to do. Of course this makes the kernel proper unportable,
but it also makes for a /much/ simpler design. An acceptable trade—off,
and one that made linux possible in the first place.

I also agree that linux takes the non-portability to an extreme: I got
my 386 last January, and linux was partly a project to teach me about
it. Many things should have been done more portably if it would have
been a real project. I'm not making overly many excuses about it
though: it was a design decision, and last april when I started the
thing, I didn’t think anybody would actually want to use it. I'm happy
to report I was wrong, and as my source is freely available, anybody is
free to try to port it, even though it won’ t be easy.

Linus

PS. T apologise for sometimes sounding too harsh: minix is nice enough
if you have nothing else. Amoeba might be nice if you have 5-10 spare
386" s lying around, but I certainly don’t. I don’t usually get into
flames, but I'm touchy when it comes to linux :)

fih
* A ATEFAREVEDY Linux (bR ?

e

ERATEVE A Linux BIbR A — N M. #1454 —IR Linus 2B FBRIRAT I, F
— ANENE A B — B R, BT A O Linus st ERTH L8R, AR Y
THb—1, X143 Linus XREBRG L. 7E45 Linux RGUEFH YN, Linus 1R HARHUAR
P TARE . TR TIXA— DA 2K /MEREEAN R Linux B854 A7

Linux Z# K2
Linux #/E RGWITF LA I IFER A BEFRAE Linux, Linus 54t 1#A4E RGH 44 ) FREAX, H:
TECE SRR B RARRITFE R . FEAR B A E R4 L& 2] ftp. funet. £i I
gy By, BRI Ari Lemke fRAN WX AR AN REIR /& Linus MIEAE RS0 ICHE
o Linux /E M ZEAE RS H X, & Linux XN E5A% T k.
LE Linus I E4E (Just for Fun) —F, Linus fEREI:
SR BT, FRMSKRE GRS Linux XN IR ATE AN RIE RS, IIRA4 T
HLR AN T o MIRA B RATRAER IR RAT A% FWe? Freax. SEbp b, WA AL
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FLIYI Makefile — FFaR dn o g PRSI SCAE - PRl B2 EAT “Freax” XA
PTT KA TR A BHSEXWEA A KR, FEANEATH L DL T, PIE
AT AT N B A A R AR .

“Ify Ari Lemke, W5 2] B U5 20K WARZACRSTRCED fep i b, JF HARR A
Freax X457, MR FFE I IAEX A2 (Linux) , FARA N FIFRA IR 2 g, (A
XASRARH I A o BT AR AT LG IE M B I AS A 5, 8 0 0 it g B F B AL
T SCBAR HIARIE, XN AT, T H LR IR RRREUIR, R B IAE
IR 7

— Linus Torvalds ¢Just for fun) 5 84-88 Wi,

ez A T A

R AT R

LAY EELIEGS
AT Ty AT

2001 £, Linus IR TPAEIE (Just for Fun), NHIZEPFHFIFER—B LS (BT
i) o

YE& : Linus Torvalds, David Diamond HiBR%E: Harper Business

ISBN: 0066620724 TUH: 288
BHHIZEAY: TR HH#H: 2001
WA 25 1R P A4d/Linux
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T - - [t T —

4

”T was a nerd. Geek. From fairly early on. I didn’t duct—tape my glasses together, but
I might as well have, because I had all the other traits. Good at math, good at physics,
and with no social graces whatsoever. And this was before being a nerd was considered
to be a good thing.”

In this witty and engrossing narrative, Linus Torvalds, the brilliant mastermind behind
the latest Internet revolution, in collaboration with writer David Diamond, chronicles
his transformation from a pale, skinny Helsinki college kid to an international folk
hero. What began as a childhood hobby soon became the astonishing phenomenon known as
the LINUX operating system.

LINUX was created because Linus was curious to see if he could improve upon the operating
systems already out there, such as UNIX. How could he create a system that could run
all of his favorite software with fewer crashes and faster productivity? Linus posted
his early versions of LINUX on the Internet and called upon the most brilliant minds
in computer science to enhance his system. What happened next took the world by storm.
Linus wasn' t the first to use the power of the open source movement, but the excitement
he generated when he offered his system to the world was unprecedented. What made LINUX
revolutionary was its journey to become the marvel it is today —— and how the system
grew from the meeting of thousands of minds around the world. Suddenly, Linus’ s creation
was available for everyone to use, for free! Anyone could improve LINUX at whim. No
monopolies, no trade secrets, no whispering behind closed doors. LINUX wasn’ t controlled
by a select few —— this remarkable creation was accessible to absolutely anyone —— and
still is. The LINUX system is still constantly evolving and improving every day a decade
after its inception. Linus describes the history of LINUX in graspable terms and details
how the system itself works, without lapsing into mindboggling technical jargon.
Part autobiography and part business philosophy, Just for Fun brims with biographical
detail about the radical spirit and creativity of Linus Torvalds. It offers a unique
glimpse into the mind of an accidental revolutionary and how the altruistic creation
of LINUX flourished so successfully in the open source movement.

For general readers, Torvalds spins a witty tale of his fascinating life. Here is the
story of a young man who, as a still-rising star, keeps his feet on the ground through
a combination of self-deprecating humor and the realization that life is simply about
having a good time. Linus’ s narrative teems with clever anecdotes and his captivating
opinions on the future of competition in the computer world. Linus even reveals his own
take on the meaning of life.

For techies, this is a candid glimpse at the life of this honored, yet unintentional
hero. Linus offers a compelling look at how he sees the road ahead for LINUX and the
computer industry. He also divulges how LINUX began as a small spark and spread like
wildfire across the world.

Although he’ s the first to admit that roaring down the freeway in his shiny new BMW has
its benefits, Linus never intentionally sought fame and fortune. Yet both found him when
Linus Torvalds radically changed the world of technology for one selfish reason: He did
it just for fun.
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7 RPEEETRE

IXHLU Linux FIT A PR ILE 1 LALAE — 22041,

7.1 Theodore Ts’ o

http://thunk. org/tytso/
mail: tytso@mit. edu

Theodore Ts’ o (Ted Ts’ o) & linux 4L KA AL Al 1990 45k MIT THEEHL
BEELl . 70 RZZ N ARA AR S I 226 h 28 T () &R AR & B o s WO S BAT 4R,
MIRIEA B hacking on Linux, J& RAIF UG =W 42 TC 2k FEIZ 3)) (Ameateur radio
operator) . HRFMEAE IBM TAEMN S RS gufe L EEEF 5%, il TETF it .

(Internet Engineering Task Force — EPrM&E& 11 #E. B9EMWTITHE T4,
FENH Internet WA REH R RIIIFT, H—LeH PR, 2@kl 441 Rk
FPUAE, BHEZT IR TBTF 2 RFC {5 BRI E B4 %2 —)

Linux 75556 Bl N FRAT AR KM Zh 557, F7E Linux $4E RGERI R, fhaipr
HRIBIE K Tinux (A BEML T maillist, JLSFZAE Linux MIJFGE R AR ES (1991 S TF4R)
sh— B0 Linux MU STk, W25 51 Linux WAZR AR (Linux A% 0. 10 fRH
K REFIAL IR B FE )Y ramdisk. ¢ FTNAZ NAFZBCREST kmalloc. c) » ELEIH R NFHE Y
Linux KM TAE. A ZEIL e X 5 %52 T 1inux 9 ftp ¥ & (tsx—11.mit. edu),
M H AR K Tinux H P HRAEIRSS A 1inux 7E H 5K DTk — 23 tH 58 T
ext2 XMHRG. EZXHRFAECHEN Linux HF PSS FRSCHERSGbRME. Bl 3R T
ext3 M RL, NA$Em T 3 RG MIA e HEATT ) 380% . VB b fHES2, 25 97 B (2002
5 HOW linux journal HITPRHABAE A T B AW, BT T K15 H AT, {24 IBM 1inux
FARAFULTAE, IFMNFEFG I LSB(Linux Standard Base) 25 I TAE
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7.2 Alan Cox

homepage: http://www. linux. org. uk/
mail: iiitac@PYR. SWAN. AC. UK

Alan Cox JiR TAET 0% g /R - WrEPE K24 (Swansea University College) . WIFFA4th
B L I VAR, UL MUD (Multi—User Dungeon or Dimension, 22 ) MZ&TER ).
7t 90 AR games. mud Hr 4L posts HARW LAl A R KK i posts. flELE At
WE T 1 MUD [P & R 52 (rec. games. mud HrE 4, 1992 423 H 9 H, A history of MUD).
FH T~ MUD Vi Xk 5 2 B UIAH G, 1848 (1) AR TH LI 28 FF AR ISR o 4 T Bolife ik T4 v v Ji
IEAT AR IR TH L LS N 48 AR A R B AT A & R R T (3 E R G, R A R i R 5% —
MO ERES . TR, B Minix &R A, 4 Linux 0. 11 A1 386BSD A,
2% 18 R AL I T — 6 386SX Hifixi. HiT 386BSD 75 B AL 2= Wb PR AR (1) 3 4, 1M 386SX H
SEANHT I, B LM 22 T Linux RGE. T2ABIFAA %% 220 A % 9 AR ¥ Linux . FFUG%T Linux
FEAE TR, JUHGRAA RIS TS, /90T Linux (A s AT ) R i
AL AN Linux SCHLK TS (beautifully) .

‘i HILAE comp. os. Linux Fr A AZE 1992 457 H 17 H, [FIE—AN R TAEH
KA9Q MEEFAZ P iR, Linux 0.95 fRAKANZ )G, MIFUEA Linux RAEHMEAN T T (B
PP GRAFb s P AN TR, #RBAT#E Linus SK44), A Linux | TCP/TP [ £54K
M A N2 — o JEBEETINA Linux BIJFRBME, FEIFUE ) 4587 Linux PAZIRAAS 1)
FEAMTIANLZ —, WrT LB Linux 4L HLE Linus 2 J5 5o BEAY) . LLJE Microsoft
o] AN, (AT T

M 2001 SFETFFIEM A DT 4EYT Linux A% 2. 4. x BARY (Linus E Z A9 57 T R Bl RN
R ROmT Gy i, Hetin 2. 5. x B

g BSUIT A AR Linux BE4T hack N, ESEEM LDP AT, JUHZEILH Dave Rusling
51 {The Linux Kernel) (http://www. plinux. org/LDP/LDP/t1k/t1k. html), Jf Hi#id1&
SO 1) N AR P B 2 5 IR SRR P AT

Linux a8 —MeERe B2k, HFURI P, WAVFZ 245 Linux, XEE—
A Alan Cox RAW EH — DL K Linux B uh Ghttp://www. linuxchix. org/) »
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7.3 Donald Becker

Linux #1E R4 4 W 45 B4 IR RE P 1) E 2 A .
HuiEEH:E B O Scyld Computing Corporation, FIEMIE Cluster OS [KIFF
KAk

7.4 Michael K. Johnson

Linux
Appheation
Development

LITERETEE o A TR
Ik T Wrmanni

The

Linux |
Documentation g |
Project N g Y
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http://people. redhat. com/ johnsonm/

KHG (Kernel Hacker’ s Guide) H{FH# .

(Linux Application Development) —HHIE#H . fHFFAh Linux #ERGEHAZ— (O
0.97 jx? ), J&LDP (Linux Document Project) FIKIEH . WL LE Linux Journel T.4FE,
PLLE RedHat 2 7] TAE.

7.5 Werner Almesberger

http://icapeople. epfl. ch/almesber/
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