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CALDERA

240 West Center Street
Orem, TTtah 84057
B01-765-4999 Fax 801-7654481

January 23, 2002

Dear UND(® enthusiasts,

Caldera International, Inc. hereby grants a fee free license that includes the rights use, modify and distribute this named
source code, including creating derived binary products created from the source code. The source code for which Caldera
International, Inc. grants rights are limited to the following UNIX Operating Systems that operate on the 16-Bit PDP-11
CPU and early versions of the 32-Bit UNIX Operating System, with specific exclusion of UNIX System III and UNIX
System V and successor operating systems:

32-bit 32V UNIX
16 bit UNIX Versions1,2,3,4,5,6,7

Caldera International, Inc. makes no guarantees or commitments that any source code is available from Caldera
International, Inc.

The following copyright notice applies to the source code files for which this license is granted.
Copyright(C) Cal dera International Inc. 2001-2002. All rights reserved,

Redistribution and use in source and binary forms, with or without modification, are permitted provided that the
following conditions are met:

Redistributions of source code and documentation must retain the above copyright notice, this list of conditions and the
following disclaimer. Redistributions in binary form must reproduce the above copyright notice, this list of conditions
and the following disclaimer in the documentation and/or other materials provided with the distribution,

All advertising material s mentioning features or use of this software must display the following acknowledgement:
This product includes software developed or owned by Caldera International, Inc.

Neither the name of Caldera International, Inc. nor the names of other contributors may be used to endorse or promote
products derived from this software without specific prior written permission.

USE OF THE SOFTWARE PROVIDED FOR UNDER THIS LICENSE BY CALDERA INTERNATIONAL, INC.
AND CONTRIBUTORS "AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR
PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL CALDERA INTERNATIONAL, INC. BE LIABLE FOR
ANY DIRECT, INDIRECT INCIDENTAL, SPECIAL, EXEMFPLARY, OR CONSEQUENTIAL DAMAGES
(INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF
USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF
LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR
OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE
POSSIBILITY OF SUCH DAMAGE.

Very truly yours,
/signed/ Bill Broderick

Bill Broderick
Director, Licensing Services

* UMLK 15 aregistered trademark of The Open Group in the US and other countries



Motivation

Explore evolution of programming style

Consolidate digital artifacts of historical
Importance

Collect and record history that is fading away

Provide a data set of digital archeology and
repository mining



In Numbers ...

Metric Unix history Linux history

Start date 20/06/1972  17/09/1991
Start files 13 92
Start lines 4768 917,812
End files 63,049 51,396
End lines 27,388,943 21,525,436
Number of commits 677,197 611,735
Number of merges 2,048 48,821
Number of authors 921 18,465
Days with activity 12,827 5,126,




Repository Contents

Research Edition Unix: Vl, V3-V/ @Bell Laboratories
Unix 32V
BSD1,2,3,4,4.1,42,43* 44*%
386BSD 0.0, 0.1
FreeBSD 1.0-10.0 (g

| FreeBSD

Tags
Contributors
Branches and merges
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386BSD 0.0
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Snapshot
import
FreeBSD 1 CVS
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Open source ;
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date: September 14, 1972
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S. Wright

On Tuesday, September 19, at 9:30 a.m. in

Room 2A-418 at Murray Hill, I will give a talk on my study

of the UNIX operating system.

The emphasis will be on the

structure, functional components, and internal operation

of the system.
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/ initialize inodes for special files (inodes 1 to 40.)

mov
jsr
mov
movb
movb

jsr

dec

bt

$40.,r1 / set ri=i-node-number 40,

rO,iget / read i-ncde ‘r1’ from disk into inode area of
/ ccre and write modified inode out (if any)
$100017,i.fl1gs / set flags in core image of inode to indi-
/ cate allocated, read (owner, non-owner),
/ write (owner, non-owner)
$1,i.nlks / set no.. of links = 1
$1,i.uid / set user id of owner = 1
ro,setimod / set imod=1 to indicate i-node modified, also
: / stuff time of modification into i-node
r1 / next i-node no. = present i-node no.-1
1b / has i-node 1 been initialized; no, branch

/ initialize i-nodeg r1.,...,47. and write the root device, binary, etc.,
/ directories onto fixed head disk. user temporary, initialization prog.

Issue D Date 3/17/72 ID IMO.1-1 Section E.0 Page 4



/ u0 — unix

cold
eorig

rkda
rkds
rkcs
rcsr
rcbr
tcsr
tcbr
tcst
tcem
tewe
tcba
todt
des
dae
1lks
prs
prb
PP:
PP
/1ps
/1pb
tks
tkb
tps
tpb
ps
halt

wait
rti

L[]

WonoWHB B R U RN oUW R NN L}

0

177412
177400
177404
174000
174002
174004
174006
177340
177342
177344
177346
177350
177460
177470
177546
177550
177552
177554
177556
177514
177516
177560
177562
177564
177566
177776

0
1
2

UNIX IMPLEMENTATION

0 . / orig = 0. relocatable

disk address reg
driv status reg
control status reg
receiver status reg
receiver buffer reg
xmtr status reg
xmtr buffer reg
dec tape control status
dec tape command reg
word count
bus addr
data reg
drum control status
drum address extension
clock status reg
papertape reader status
buffer
punch status
punch buffer
line printer status
line printer buffer
console read status
read buffer
punch status
punch buffer
processor status

nproc = 16. / number of processes
nfiles = 50.
ntty = 8+1
nbuf = 6
«if cold / ignored if cold = 0O
nbuf = 2
endif

core = orig+40000
ecore = core+20000

/ 2,71 434
4'( unkni ;0

/171t £psym;0

jnit by copy

bus error
illg in tr

rk03/rk11
rk03/rk11
rx03/rki11
dc-11
dec-11
dc-11
dc-11
tc11/tusé
tc11/tuse
tc11/tusé
tc11/tus6
tc11/tus6
rf11/rs11
rf11/rs11
kwltl=1
pc11

pc11

pct1

pc11
(future)
(future)
asr-33
asr-33
asr-33
asr-33

/ specifies beginning of user’s core
/ specifies end of user’s core (4096 wo:

144 unkni ;0 / trace and trap (see Sec. B.1 page )
70,21 unkni 30 / trap

4t

4
)

1itpanic;0 / pwr
Nrtesym;0 /
%3 sysent;0 /

emt
sys

Issue D Date 3/17/72  ID IMO.1-1

Section E.O

UNIX IMPLEMENTATION

mov ¢idata,r0 / rO=base addr. of assembled directories.
mov su.off,u.fofp / pointer to u.off in u.fofp (holds file
/ offset)
1: ' w_"
mov (r0)+,7r1/r1=41.,..+,47; 0O in the assembled directory

header signals last
beg if assembled directory has been written onto drum
jsr rO,imap / locate the inode map bit for i-node “rt’

bisb mg,(r2) / set the bit to indicate the i-node is not

available

read incde "r1’ from disk into inode area of

core and write modified i-node on drum (if any)

mov (ro)+,i.flgs / set flags in core image of inode from

assgembled directories header

movb (r0)+.i.nlks / set no. of links from header

movb (ro)+,i.uid / set user 14 of owner from header

jsr r0,setimod / set imod=1 to indicate inode modified: also,
/ stuff time of modification into i-node

jsr r0,iget

e

mov (:0)+,u.count / set byte count for write call equal to
/ size of directory
mov ro,u.base / set buffer address for write to top of directory

clr u.off / clear file offset used in ‘seek’ and ‘tell

ada u.count,r0 / r0 points to the header of the next directory
jsr ro,writei / write the directory and i-node onto drum

br 1b / do next directory

endif

/ next 2 instructions not executed during cold boot.

bis 82000,850 / sb0 I/0 gueue entry for superblock on drum;
/ set bit 10 to 1

jer r0,ppoke / read drum superblock

tstb sbo+1 / has I/O request been honored (for drum)?
bne 1b / no, continue to idle,

decb sysflg / mormally sysflag=0, indicates executing in system

sys exec; 2f; 1f / generates trap interrupt; trap vecter =
sysent; O
br panic / execute file/etc/init 3
(s
1 N - .
2£30 Au——ml:f,/";{i-#‘ﬁ? Db g B0 9 S £9,70
2z - . :
¢/ete/init\0> / UNIX looks for strings term, noted by nul\0
panic:
clr ps
1:
dec $0
bne ib
dec 85
bne ib
jmp #4473700 / rom loader address
Issue D Date 3/17/72 ID IMO.1-1 Section E.0 Page 5
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UNIX PROGRAMMER ‘S MANUAL

Second Edition

K. Thompson
D. M. Ritchie

June 12, 1972

copyright © 1972
Bell Telephone Laboratories, Inc.

No part of this document may be reproduced,
or distributed outside the Laboratories, without
the written permission of Bell Telephone Laboratories,




The owner section gives the name of the person oI persons to
te consulted in case of difficulty. The rule has besn that
the last one o modify something owns it, so the owner is
ot nesessarily the author. The owner s nicknames stand
for:

xen K. Thompson
damr D, M, Ritchie
Jto J, F. Ossanna
rhm R, MOrris
doud M, D. McIlroy
lem L. E. McMahon
1le L, L. Cherry
c8r ¢, 5. Roberts

These nicknames also happen to be UNIX user m’s, So mes-
sages may be transmitted by the mail command or, if the
addressee is logged ing bY write,

At the beginning of this document ig a table of contents, organ-=
jzed by section and alphabetically within sach section. Thers 15
alse a permuted index derived from the table of contents., Within
gach index entry, the title of the writeup to which it refers is
followed by the appropriate gection number in parentheses. This
fact is important because there 18 considerable name duplication
among the sectlions, arising principally from commands which exist
only to exercise & particular system =all,

This manual was pr epared using the UNTE text editor ed and the
fermatting program roff.

TAELE
I, COMMARDS

P L L L R R L
BOCE sssssssssssasdensmEnsans
“ .ii'l-‘l"ll".l'l'l-'.l"lI..I“"I
A8 sesssssssssssssasssasnenid
BAE ,essssssssssssnnssassnnes
CAE sassssssssassassaamninaas
cc"-.I‘II‘.I"I‘.'.'II'I.II‘I.I‘"I"
Chdlr sassssspmanancs
chetk .cossssssssssssssssdsens
cHmod casmsssssasrnasnnierens
FHOWD sasasssansssnaasnsoinss

cmE --.u-tlr-tno-ttl-ttlr--o--t
cp eEsaasssssssrss A EEBndREd
Aak® .csssassssssnnsppeasridnn
ﬂb Il"‘il‘l'll"l"i'll“i'l"l'l-
d'c -II'I-'I"‘l"iill'iili'ii“il‘
df I‘iiI'ilI!ii‘l""Ipill'-ll
Apd sessssssrsssnsnnas

ds -l!l-ll-itl!-!!ilI'ill'ill!lil

AEW sessssssssssspadenanannis
Al semssssssssssssssspnannand
m 'ill'l'll.‘l"‘...‘.l"l
ﬂlI'-i‘.—.ll".l"l"."..l’l'
lt ,ssssassessssrsssnnisans
f: il".lll‘l‘l‘"ll"'l'll".“'
fm ‘II|“I'.."'Il.!"ll"il.
!!—rd l'-li“.l...li“l‘l‘"".l'
fa':m III‘.I‘“."‘."""".‘I'
goto e T TR L L LR R A
if II.III‘.I‘I".I“.I'I.I".I'
i5tAt ssesssmesssseasesaannn
1d II'il"-.ll'.l“.ll'-'l'.-

In sessssssssnsssnms

lﬁqlﬂ s asEEEsEEEEREESREERTES
18 senssssssnssasssnmssasisns
mall cesssssssnasneusesansnns
MAN ssscssssnapsassdanssansnd
mesd e T L L LR E L
MEALY ssssssassssssssssnnnses
MOURE ssssmsssssssmassssadsnd
it sassssssssssssssnseanniins
MV wssssasssssasnssnpnasnniany
nb .tl|;i||.||ih'iiivtill4tlo
A qessssssassasssnsssaannnss
Rroff secsssssasssnssannrnase
e s R LR

opr T L LR

ov II..I"‘."I.I‘I.."'-
Pr amsssmssEmssssaisse s s R
FEW ,ecsssssssessssassssasnes

FMl yosssasasasasnsssanadniiny

oF COWTERTS

place label

get connect-time account ing
archive ([combine) files
assembl er

BASIC dialect

copcatenate [er print) files
gompile C program

change working directory
check consistency of file system
change access mode of files
change owner of files
compare file contents

copy file

get date and time of day
symbolic debugjger

desk calculator

find free disk space

spawn data-phone daemon
verify directory hierarchy
delete £iles interactively
find disk usage

print commarnd arguments
text editor

end command seguence
compile Fortran program
form=1etter editor

find file with given name
generate form letter
command transfer
conditional command

file status by i-number
1ink editer (loader)

link to file

log on to system

1ist contents of directory
gond mall to another user
run of f manual section
permit or deny messages
create directory

mount detachable file gystem
save/restore files on magtape
move of Iename file
nacroprocessor

print namelist

format text for printing
pctal dump of file

print file off-lina

page overlay file print
print file with headinge
rewind DECtape

rEmoVE {delete) file

- i -



rmdir ..-..--r.--osq---litl-i
roEf cesssasnsnssasnssnsnsanas
BALY sssssssssssasssssnsnannt
Sh "'.-"l.“-“‘l"‘i""--
sort .;o-vtn-'-l--¢||-tr|l|ol
stat ;¢-.l-otl-|-¢i-‘1-.'l-'t
strip T T I R E R
Stty 'ttitilittlc-.i'll!iliti
GU sssssssssasssasssesnraanind
Eum “.'-I'."'.‘I“I'-l“l"'
£A0CE sssssssssssasssapeneiun
LBD sasssssssassssssnsnsnnsis
tm t--.--.n-.n----n--o---n.t-
tes .lItil‘.lI'ill‘iiQ‘IIiiIt
ELy .----t---.-.tc--.--tr--o-
type T S LT L T L LR
EOOUAE sssassssssssssaretnasd
un .lliIllvil!itlilll'.ll!-l!
WO sasssasssssssasassssnsssss
WHO ssasssnssassdasasssennsns

WELEE L .cesssssanssssnenamssns

1I, SYSTEM CALLS

BrEdk .sssssssaspansssnssnsas
CEmt sssssssssssssssssaasannE
EHALT sssmssnssssssansanninns
Chmod sssasssssssmssssssnsins
chw“ "".'il‘l‘.-l‘"'i"-“
ClOB® sassssssnsssnssnniirnns
creat y..;---t---.--.---o--t-
ENED L sassassssssssssanasanns
ait f".l".f"-.“.l"l.'.'
fork ....g--t--o;-o-qnoq---n-
fstat T T T L LR LR R
gﬂtuid T T L R R R
gtty P T L L LR L L
heg e T T LR L R LR R L i
11QiNS sessassassnnmssnsenres
intr P T TR R R L L
14K ssessssssasssnsesmanaris
kill ‘iilll.il'li'oli..l!tl.i
makdil ssssssssssappensasasns
miAte Lessssossapsssnnmnnnins
muT‘t 'I‘I-I'Iill‘“f'."."“"
open T T T L LR LR LR
guit R T L TR LR L R
rem 'Il‘.“‘ll‘-l“'l"fl'l.
rele .trntioill-'lnco-p.--fqo
EEEK sesssssssssssssessssenan
Eetyid sesssssssnenanssnsnnas
sleep T T R L R L R R R
BEAL sessssssssssananssnsrans
stime sssdsmsEERsEais LA Ean
BLTYy .t--tl-.ll!olciil-tio-ii

remove [delete] directory
format text for printing
repalr damaged file system
command interpreter

sort ASCII file

get file status

remove symbols, relocation bBitE
set typewriter modes

kecome SUPEr—-USer

sum file

sonnect=time accounting
manipulate DECtape

get time information
semmunicate with MH-TSE {GCos )
find name of terminal

print file page-by-page
dismount removable file system
£ind undefined symbols

get (English) werd count

whe 18 on the system

write to another user

set program break

catch EMT traps

change working directory
change mode of file
ehange owner of file

close open file

ereate file

execute program file
terminate execution
ereate new process

status of open file

get user ID

get typewriter mode

set low—priority status
eatch illegal instruction trap
catch or inhibit interrupts
link to file

destroy process

create directory

cot date modified of file
mount file system

open file

gatch or inhibit guits
read file

release processor

move read or write pointer
get user ID

delay execution

‘get file status

set system time
set mode of typewriter

= vii -

sYync |.ll.tlo'illtliohli.lltl
tell sesssssasssssssansnnanes
time .o--.o-u-t--t---.r--t--t
umount e T L L LR L
unl ink T T L LA E L L
WALL ssssssssssssssssnanannns
WEAILEE sosassssnssansnassnasis

III. SUBROUTINES

BEAT sassssssssssssnsasnnsnis
ataf .II‘ll"..l‘..l"l"-l".'
atol .-..--.t.-a.o--t--;-aoto
CONBE sssssssssssssssnnenrais
ctime P T L CE R R L i
exp .-.t---t----oan--vtn-;no;
fptrap P T L L R R L L
FEOA  anssnnssnsassssnpesnins
gerts T T T ELEE R LR i
gﬁtc T T L LR R L R
hypot P TR LR LEE L L
itoa P T L LR L L
1Qq iItliiiili‘lI!‘iI'Ii'llrl
mesy e T L L LR L E L R
nlist ti‘tlliilitti!iliuol-il
ptime T T LR L R L LR
PUtc P LR LR R R R R L
gsort T S L LR LR L R L R
ga8llo8 sessssasssssdnenasanan
BiN cossssssassspanpssnnenrss

Tt sssssssssssssssnennsnsss
SWIECH sssssssssssnsssnnranss

IV, SPECIAL FILES

ano t-'cin-itqt-on---n---coal
&Pn ...."."l‘ll".'I"l.‘l-!‘
lpr P L EE R L A LR
mém jl'lil.lliill.l.‘iil.lltl
MED esssssssssnspsnnensesnsis
PPt t---u-ot-o.---o-..---o--t
rfu I‘Il.-i‘..l..“‘l-"'.‘-l
FED .ssssssssassnnsspesasdsns
rPU -ti-ltl--iil'---tffioo.tl
taﬁ: iili'lll.ii!.l-il!-;llot
try .i--il-oill-or--#-*o-cul-

tt?ﬂ e T L L EE R

v, FILE FORMATE

a,out T T T L R L L
archive P L LR L L

Cire TR L R L L L

assure :;.mch.ronizntj.on
find read or write pointer
get time of year

dismount file system
remove (delete) file

wait for process

write file

arctangent

convert ASCII to floating
convert ASCII to integer
floating-point constant &
econvert time to ASCII
exponent ial function
floating-point simul ator
convert floating to ASCII
eommunicate with GCOB

get character

compute hypotenuse
convert integer to RSCII
logarithm base &

print string on typouwr iter
read name list

print time

write character or word
guicker sort

storage allocator

gine, cosine

square root

transfer depending on wvalue

801 ACU

201 Dataphone
line printer

core memory
magtape

punched papeér tape
RF disk

RE disk

RF disk

DECtape

console typewriter
remote typewriter

assembler and loader cutput
archive file
core image file

wviii -



AirectorY sesassassssassns
file EYSLEM ssvssnnpsapans
ident .cilnn;--i
PaEEWd T T T LL R R L
- Eap

uids ..--ll-‘c---tn-t--cto

"TEEELEE RN
.Iq-tll..lll.llli!'.ll

utmp R L R R

WEMD ssavsnsssssssssmsnsss

vI.

basic

beo tt-itliill‘tliitlutll'l
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directory format
file system format
groos ident cards
password file
DECt ape format '
map names to user I's
logged-in user informaticn
accounting £iles

USER MAINTAINED FROGRAMS

DEC supplied BASIC
compile B program

the game of black jack
print calendar

prepare symbol takble
eross-reference table
disassembl er

load DEC binary paper tapes
read DEC ASCII paper tapes
the game of MO0

permated index

compile tmgl program

the game of tic-tac-toe

map of ASCII

boot procedure

adapt to typeWwriter
argument expander
initializer process

map of TTY 37 keyboard

row to log onto system
mini Shell

set tab stops ON typewriter
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Research Editions

15t: (Nov 1971) Printed PDP-11 kernel

2"d: (Jun 1972) Dump DECtape fragments of
programs

3rd: (Feb 1973) 90% C kernel

4th: (Nov 1973) only troff manual

5th: (June 1974): No manual source

6th: (May 1975): Complete, widely distributed






32/V

1978
By John Raiser and Tom London
Bell Labs Holmdel

VAX as a large PDP-11
— swapping, not paging



15 Berkeley Snapshots

BSD (1978): ex, Pascal, tools

2BSD: vi, termcap, csh, ...)

3BSD (1979): VM

4BSD (1980): CSRG/DARPA (email, ~Z, signals)
4.1c2BSD (1982): TCP/IP, ftp, rsh, rlogin, ...

4.3BSD (1988) performance, BIND
4.3BSD Net/1 (1988) no AT&T licensing

4.4BSD-Lite Release/2 (1995) last enahancements






FreeBSD.




Research-V1 BSD-4.3_Net_2 FreeBSD 2.1.7 FreeBSD 4.2.0 FreeBSD 5.4.0 FreeBSD 9.1.0
Research-V3 386BSD-0.0 FreeBSD 2.2.0 FreeBSD 4.3.0 FreeBSD 6.0.0 FreeBSD 8.4.0
Research-v4 386BSD-0.1 FreeBSD 2.2.1 FreeBSD 4.4.0 FreeBSD 6.1.0 FreeBSD 9.2.0
Research-V5 BSD-2 FreeBSD 2.2.2 FreeBSD 4.5.0 FreeBSD 5.5.0 FreeBSD 10.0.0
Research-V6 BSD-4.4 FreeBSD 2.2.5 FreeBSD 4.6.0 FreeBSD 6.2.0 FreeBSD 9.3.0
BSD-1 FreeBSD 1.0 FreeBSD 2.2.6 FreeBSD 4.6.1 FreeBSD 6.3.0 FreeBSD 10.1.0
Bell-32V BSD-4.4_Litel FreeBSD 2.2.7 FreeBSD 4.6.2 FreeBSD 7.0.0
Research-V7 BSD-4.4_Lite2 FreeBSD 2.2.8 FreeBSD 4.7.0 FreeBSD 6.4.0
BSD-3 FreeBSD 1.1.5 FreeBSD 3.0.0 FreeBSD 5.0.0 FreeBSD 7.1.0
BSD-4 FreeBSD 2.0 FreeBSD 3.1.0 FreeBSD 4.8.0 FreeBSD 7.2.0
BSD-4.1_snap FreeBSD 2.0.5 FreeBSD 3.2.0 FreeBSD 5.1.0 FreeBSD 8.0.0
BSD-4.1c_2 BSD-4.3_Reno FreeBSD 3.3.0 FreeBSD 4.9.0 FreeBSD 7.3.0
BSD-4.2 BSD-4.3_Tahoe FreeBSD 3.4.0 FreeBSD 5.2.0 FreeBSD 8.1.0
BSD-4.3 FreeBSD 2.1.0 FreeBSD 4.0.0 FreeBSD 5.2.1 FreeBSD 8.2.0
BSD-4.3_Net 1 FreeBSD 2.1.5 FreeBSD 3.5.0 FreeBSD 4.10.0 FreeBSD 7.4.0
BSD-4.3_Tahoe FreeBSD 2 1 6.1 FreeBSD 4 l 0 FreeBSD 5.3.0 FreeBSD 9.0.0
BSD-4.3_Reno ‘ FreeBSD 4.11.0 FreeBSD 8.3.0
1 T I I N A O 1 i A AT L
1972 1974 1976 1978 1980 1982 1984 1986 1988 1990 1992 1994 1996 1998 2000 2002 2004 2006 2008 2010 2012 2014 2016



Commits per year
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Unix Kernel (Research, BSD, FreeBSD) LOC
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Metadata

* Date
e Author
* Commit parents






COMMIT 94A21182365EBB258EEEE2AA41CSFBCB1F7FD566
\ AUTHOR: \ KEN \ THOMPSON AND \DENNIS \ RITCHIE <RESEARCH!{KEN, DMR; >

\ DATE: \TUE \ JUN 20 @4: 0@ 8@ 1972 -0500
\ RESEARCH V1 DEVELOPMENT
\WORK ON FILE US.S

[ .-

COMMIT B7B264@BOE27415D453A8FBE975A87902A01849D
\ AUTHOR: \ KEN \ THOMPSON <RESEARCH IKEN>

\ DATE: \TUE A NOV 26 18: 13: 21 1974 -@5924
\ RESEARCH \ V5 DEVELOPMENT
\ WORK ON FILE USR/SYS/KEN/SLP.C

[.--]

COMMIT 3D19667A65D35A411D911282ED8B8T7E32A56A349
\ AUTHOR: \DENNIS \ RITCHIE <RESEARCH !DMR>

\ DATE: \ MON \DEC 2 18: 18: 92 1974 -@509

\ RESEARCH \ V5 DEVELOPMENT
\ WORK ON FILE USR/SYS/DMR/KL.C

[

COMMIT 171931A3F6F28CE4D 196C2@0FDEC6A4413A843F89
\ AUTHOR: 1\ BRIAN \W. \ KERNIGHAN <RESEARCH !BWK>

\ DATE: \TUE \ MAY 13 19: 43: 47 1973 -@590
\ RESEARCH \ V6 DEVELOPMENT
\ WORK ON FILE RAT/R.G

[

COMMIT ACA4B13BCA433A44A97689AF10247970118834696
\ AUTHOR: +S. \R. \ BOURNE <RESEARCH!SRB>

\ DATE: \FRI VJAN 12 @2: 17: 45 1979 -@504
\ RESEARCH \ V7 DEVELOPMENT
\ WORK ON FILE USR/SRC/CMD/SH/BLOK.C
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$

3cc1108b
3ccl108b
3ccl108b
[...]

1f183be?
1f183be?
1f183be?
1f183be?2
1f183be?
1f183be?
1f183be?2
1f183be?
9a9f6b22
9a9f6b22
9a9f6b22
9a9f6b22
9a9f6b22
6d632e85
6d632e85
6d632e85
6d632e85
6d632e85
6d632e85

usr/sys/ken/pipe.c
usr/sys/ken/pipe.
usr/sys/ken/pipe.

O N

usr/sys/sys/pipe.
usr/sys/sys/pipe.
usr/sys/sys/pipe.
usr/sys/sys/pipe.
usr/sys/sys/pipe.
usr/sys/sys/pipe.
usr/sys/sys/pipe.
usr/sys/sys/pipe.c

NOnNNoOonnN

usr/src/sys/sys/pipe.
usr/src/sys/sys/pipe.
usr/src/sys/sys/pipe.
usr/src/sys/sys/pipe.
usr/src/sys/sys/pipe.

usr/sys/ken/pipe.c
usr/sys/ken/pipe.
usr/sys/ken/pipe.
usr/sys/ken/pipe.
usr/sys/ken/pipe.
usr/sys/ken/pipe.

N0 no0nnN

NnNnononanNn

NN

NN NN NN NN NN NN N NN

1974-11-26 18:13:21 -0500
1974-11-26 18:13:21 -0500
1974-11-26 18:13:21 -0500

53)
54)
55)

122)
123)
124)
125)
126)
127)
128)
129)
130)
131)
132)
133)
134)
135)
136)
137)
138)
139)
140)

rf->f_flag = FREAD|FPIPE;

ip;
2;

rf->f_1node
ip->i_count

register struct inode

ip = fp->f_inode;
C = u.u_count;

/%
* If error or all done,
*/

1t (u.u_error)

return;
plock(ip);

if(c == 0) {

prele(ip);
u.u_count
return;

0;

"ip;

return.



$
$

usr/src/libc/gen/timezone.c (Dennis Ritchie 1979-01-10 14:58:45 -0500 76) static struct zone {
usr/src/libc/gen/timezone.c (Dennis Ritchie 1979-01-10 14:58:45 -0500 77) int offset;
usr/src/libc/gen/timezone.c (Dennis Ritchie 1979-01-10 14:58:45 -0500 78) char *stdzone;
usr/src/libc/gen/timezone.c (Dennis Ritchie 1979-01-10 14:58:45 -0500 79) char *dlzone;
usr/src/li1bc/gen/timezone.c (Dennis Ritchie 1979-01-10 14:58:45 -0500 80) } zonetab[] = {
1ib/Tibc/gen/timezone.c (Jordan K. Hubbard 1996-07-12 18:57:58 +0000 81) {-1*60, "MET", "MET DST"},
[...]

1ib/1ibc/gen/timezone. c (Jordan K. Hubbard 1996-07-12 18:57:58 +0000 96) {-1}
usr/src/1ib/1ibc/gen/timezone.c (Bill Joy 1980-12-22 00:40:25 -0800 97) };

usr/src/1ib/11bc/gen/timezone.c (B111 Joy 1980-12-22 00:40:25 -0800 98)

usr/src/1ib/Tibc/gen/timezone.c (Keith Bostic 1987-03-28 19:27:07 -0800 106) char *

1ib/T1ibc/gen/timezone.c (Ed schouten 2009-12-05 19:31:38 +0000 107) _tztab(int zone, int dst)
1ib/Tibec/gen/timezone. c (Rodney Grimes 1994-05-27 05:00:24 +0000 108) {

1ib/T1ibc/gen/timezone. c (David E. O'Brien 2002-02-01 01:08:48 +0000 109) struct zone *zp;
1ib/Tibc/gen/timezone.c (David E. O'Brien 2002-02-01 01:08:48 +0000 110) char sign;
usr/src/1ib/1ibc/gen/timezone.c (Bil1 Joy 1980-12-22 00:40:25 -0800 111)

usr/src/1ib/1ibc/gen/timezone.c (Keith Bostic 1987-03-28 19:27:07 -0800 112) for (zp = zonetab; zp->offset !=
-1;++zp) /* static tables */

usr/src/1ib/1ibc/gen/timezone.c (Keith Bostic 1987-03-28 19:27:07 -0800 113) 1f (zp->offset == zone) {
usr/src/libc/gen/timezone.c (Dennis Ritchie 1979-01-10 14:58:45 -0500 114) if (dst && zp->dlzone)
usr/src/libc/gen/timezone.c (Dennis Ritchie 1979-/01-10 14:58:45 -0500 115) return(zp->dlzone);
usr/src/libc/gen/timezone.c (Dennis Ritchie 1979-01-10 14:58:45 -0500 116) if (ldst && zp->stdzone)
usr/src/libc/gen/timezone.c (Dennis Ritchie 1979-01-10 14:58:45 -0500 117) return(zp->stdzone);
usr/src/libc/gen/timezone.c (Dennis Ritchie 1979-01-10 14:58:45 -0500 118) 1
usr/src/1ib/Tibc/gen/timezone.c (Keith Bostic 1987-03-28 19:27:07 -0800 119)

usr/src/1ib/1ibc/gen/timezone.c (Keith Bostic 1987-03-28 19:27:07 -0800 120) if (zone < 0) {

/* create one */

usr/src/1ib/1ibc/gen/timezone.c (Bil1 Joy 1980-12-22 00:40:25 -0800 121) Zohe = -zohe;
usr/src/1ib/Tibc/gen/timezone.c (Keith Bostic 1987-03-28 19:27:07 -0800 122) sign = "+';
usr/src/1ib/1ibc/gen/timezone.c (Keith Bostic 1987-03-28 19:27:07 -0800 123) }
usr/src/1ib/1ibc/gen/timezone.c (Keith Bostic 1987-03-28 19:27:07 -0800 124) else
usr/src/1ib/Tibc/gen/timezone.c (Keith Bostic 1987-03-28 19:27:07 -0800 125) sign = '-';
1ib/T1ibc/gen/timezone. c (Warner Losh 1998-01-21 21:46:36 +0000 126) (void)snprintf(czone,
sizeof(czone),

1ib/T1ibc/gen/timezone.c (warner Losh 1998-01-21 21:46:36 +0000 127) "GMT%c%d:%02d" , sign,zone /
60,zone % 60);

1ib/Tibc/gen/timezone.c (Rodney Grimes 1994-05-27 05:00:24 +0000 128) return(czone) ;

1ib/T1ibc/gen/timezone. c (Rodney Grimes 1994-05-27 05:00:24 +0000 129) }
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Code provenance
F9 — FreeBSD 9.0
BlFe —FreeBSD 8.0
F52 — FreeBSD 5.2
F4 — FreeBSD 4.0
B F2 —FreeBSD 2.0
BF1 —FreeBSD 1.0
3B1 — 386BSD 0.1
Bl eNe — BSD 4.3 Net2
B43—BSD 4.3
W42 —Bsp a2
B41 — BSD 4.1
.V7 — Research Version 7
.V6 — Research Version 6

Unix release




Creation process

Gather primary material (11GB)
Populate author maps, author details
Import command *

— Release snapshots
— SCCS

— (CVS), Git

Build script

Lookaside reference files



Data Sources

Tag Data source(s)

Research-V1 http://www.tuhs.org/Archive/PDP-11/Distributions/research/Dennis_v1/svntree-20081216.tar.gz
Research-V3 http://www.tuhs.org/Archive/PDP-11/Distributions/research/Dennis_v3/nsys.tar.gz
Research-V4 http://www.tuhs.org/Archive/PDP-11/Distributions/research/Dennis_v4/v4man.tar.gz
Research-V5 http://www.tuhs.org/Archive/PDP-11/Distributions/research/Dennis_vb/vbroot.tar.gz
Research-V6 http://www.tuhs.org/Archive/PDP-11/Distributions/research/Dennis_v6/v6root.tar.gz

http://www.tuhs.org/Archive/PDP-11/Distributions/research/Dennis_v6/v6src.tar.gz
http://www.tuhs.org/Archive/PDP-11/Distributions/research/Dennis_v6/v6doc.tar.gz

BSD-1 http://www.tuhs.org/Archive/PDP-11/Distributions/ucb/1bsd.tar.gz

B5SD-2 http://www.tuhs.org/Archive/PDP-11/Distributions/ucb/2bsd.tar.gz

Research-V7 http://www.tuhs.org/Archive/PDP-11/Distributions/research/Henry_Spencer_v7/v7.tar.gz
http://www.tuhs.org/Archive/PDP-11/Distributions/research/Henry_Spencer_v7/v7.patches.tar.gz

Bell-32V http://www.tuhs.org/Archive/VAX/Distributions/32V/32v_usr.tar.gz

BSD-3 http://www.tuhs.org/Archive/4BSD/Distributions/3bsd.tar.gz

BSD-4 file://CSRG-CD-ROM=s/cd1/4.0

BSD-4_1_snap file://CSRG-CD-ROMs/cd1/4.1.snap

B5D-4_1c_2 file://CSRG-CD-ROMs/cd1/4.1c.2

BsSD-4_2 file://CSRG-CD-ROMs/cd1/4.2

BSD-4_.3 file://CSRG-CD-ROMs/cd1/4.3

B5SD-4_3_Tahoe file://CSRG-CD-ROMs/cd2/4.3tahoe

BSD-4_3_Net_1 file://CSRG-CD-ROMs/cd2/net.1

BSD-4_3_Reno file://CSRG-CD-ROMs/cd2/4.3reno

BSD-4_3_Net_2 file://CSRG-CD-ROMs/cd2/net.2

BSD-4_4 file://CSRG-CD-ROMs/cd3/4.4

BSD-4_4_Liitel file://CSRG-CD-ROMs/cd2/4.4BSD-Litel

B5D-4_4_Lite2 file://CSRG-CD-ROMs/cd3/4.4BSD-Lite2

B5D-5CCS file://CSRG-CD-ROMs/cd4

386BSD-0.0 http://www.oldlinux.org/Linux.old/distributions/386BSD/386bsd-0.0/floppies/3in/src/

386BSD-0.1 http://www.oldlinux.org/Linux.old/distributions/386BSD/0.1/386BSD/

FreeBSD-release/1.0 http://ftp-archive.freebsd.org/pub/FreeBSD-Archive/old-releases/i386/I5S0-IMAGES/1.0/1.0-discl.
iso

FreeBSD-release/1.1 http://ftp-archive.freebsd.org/pub/FreeBSD-Archive/old-releases/i386/1S0- IMAGES/FreeBSD-1.
1-RELEASE/cdl.iso

FreeBSD-release/1.1.5 http://ftp-archive.freebsd.org/pub/FreeBSD-Archive/old-releases/i386/IS0-IMAGES/FreeBSD-1.1.5.
1/cdl.iso

FreeBSD-release/2... https://github.com/freebsd/freebsd



Authorship Specification

# 2. http://www.cs.bell-labs.com/who/doug/index.html
# "Text- and data-processing utilities:
# spell, diff, sort, join, graph, speak, etc."

usr/src/cmd/diff.* doug
usr/src/cmd/graph\.c doug
usr/src/cmd/join\.c doug
usr/src/cmd/spell/.* doug
bin/spell doug

# 3. [Morris] was also the author of the series of crypt programs

# that came with early Unix, including the final one distributed with the
# Seventh Edition

# http://cm.bell-labs.com/cm/cs/who/dmr/crypt.html

usr/man/mani/crypt\.1 rhm
usr/man/man3/crypt\.3 rhm
usr/src/cmd/crypt\.c rhm

usr/src/libc/gen/crypt\.c  rhm

# 5. Volume 2 of the manual (supplementary documents)
# Based on the authors listed in each document

usr/doc/adb/.* jfm,srb
usr/doc/adv.ed/.* bwk
usr/doc/assembler dmr

usr/doc/awk aho,pjw,bwk



Git Fast Import

# 315830189 ../archive/3bsd/usr/src/cmd/ex/ex_addr.c

blob

mark :3

data 5190

/* Copyright (c) 1979 Regents of the University of California */
#include "ex.h"

#include "ex_re.h"

[...]

# Start development commits from a clean slate

commit refs/heads/BSD-3-Snapshot-Development

mark :10

author Bill Joy <wnj@ucbvax.Berkeley.EDU> 287674317 -0800
committer Bill Joy <wnj@ucbvax.Berkeley.EDU> 287674317 -0800
data 99

Start development on BSD 3

Create reference copy of all prior development files

(Synthetic commit)

merge Bell-32V

merge BSD-2

M 100644 1468bde18e292c07e5d30ecbd7fd2b91a60e4626 .ref-Bell-
32V/usr/include/stat.h

M 100644 1468bde18e292c07e5d30ecbd7fd2b91a60e4626 .ref-Bell-
32V/usr/include/sys/stat.h

M 100644 816685f1f60f44dfaed7e673294b9d07a12114e5 .ref-Bell-
32V/usr/man/man2/open.2

[.]

# 315830189 ../archive/3bsd/usr/src/cmd/ex/ex_addr.c
commit refs/heads/BSD-3-Snapshot-Development
mark :13

author Bill Joy <wnj@ucbvax.Berkeley.EDU> 315830189 -0800
committer Bill Joy <wnj@ucbvax.Berkeley.EDU> 315830189 -0800
data 75

BSD 3 development

Work on file usr/src/cmd/ex/ex_addr.c

(Synthetic commit)

M 100644 :3 usr/src/cmd/ex/ex_addr.c

[...]

# Release

commit refs/heads/BSD-Release

mark :3700

author Bill Joy <wnj@ucbvax.Berkeley.EDU> 315928541 -0800
committer Bill Joy <wnj@ucbvax.Berkeley.EDU> 315928541 -0800
data 78

BSD 3 release

Snapshot of the completed development branch

(Synthetic commit)

from :3699

merge Bell-32V

merge BSD-2

D .ref-Bell-32V

D .ref-BSD-2

tag BSD-3

from :3700

tagger Bill Joy <wnj@ucbvax.Berkeley.EDU> 315928541 -0800
data 91

Tagged 3 release snapshot of BSD with 3

Source directory: ../archive/3bsd

(Synthetic tag)

done



Extending the Data Set

Add data download Makefile rule
Add authorship information
AdC

Add tree graft import statement

non-import file list

Rebuild the history repository.

Verify checked out version matches original data
Verify git blame / log, branches / merges

Add corresponding verification rules
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Mean date of release's files




Action ltems

Use the repository for research

Improve repository

— Authors and maps

— Merge concurrent SCCS, CVS commits
— 2.* BSD

— NetBSD, OpenBSD

Lobby to open the code of System V
Improve Git’s performance and accuracy



Thank youl

github.com/dspinellis/unix-history-repo

dds@aueb.gr

www.spinellis.gr Q%J;WM*
D

¥ @Coo1SWENng DEBUGGING




Decades: Wikipedia collages

mage Credits

(1970,80,80,2000)

VAX 11/780: .

oe Mabel

Pentium: lors

N

Sun: Thomas

Kaiser



https://commons.wikimedia.org/wiki/User:Jmabel
https://commons.wikimedia.org/wiki/User:Jmabel
https://en.wikipedia.org/wiki/User:Iorsh
https://commons.wikimedia.org/w/index.php?title=User:Thomas_Kaiser&action=edit&redlink=1

