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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: V1, V3–V7 
• Unix 32V 
• BSD 1, 2, 3, 4, 4.1, 4.2, 4.3 *, 4.4 * 
• 386BSD 0.0, 0.1 
• FreeBSD 1.0–10.0 
 
• Tags 
• Contributors 
• Branches and merges 























Research Editions 

• 1st: (Nov 1971) Printed PDP-11 kernel 

• 2nd: (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 









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



Metadata 

• Date 

• Author 

• Commit parents 



















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 



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/man1/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 

• Add non-import file list 

• Add tree graft import statement 

• Rebuild the history repository. 

• Verify checked out version matches original data 

• Verify git blame / log, branches / merges 

• Add corresponding verification rules 





Action Items 

• 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 you! 

github.com/dspinellis/unix-history-repo 
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Image Credits 

• Decades: Wikipedia collages  
(1970,80,80,2000) 

• VAX 11/780: Joe Mabel 

• Pentium: Iorsh 

• 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

