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This	  background	  paper	  outlines	  the	  participation	  by	  the	  authors	  and	  other	  colleagues	  in	  the	  
previous	   wave	   of	   enthusiasm,	   particularly	   from	   the	   early	   1980s,	   for	   AI-‐based	   solutions	   to	  
legal	  problems,	   then	  generally	   referred	   to	  as	   ‘legal	  expert	   systems’.	  As	   ‘the	  DataLex	  Project,	  
we	   were	   active	   participants,	   both	   academically	   (research	   and	   teaching)	   and	   commercially,	  
from	  1984	   to	  2001.	  The	  DataLex	  Project	   continues,	   after	   a	  hiatus,	   and	   current	  work	  on	   the	  
Project’s	   tools	   is	   noted	   briefly	   [1.4].	   The	   purpose	   of	   this	   background	   paper	   is	   to	   provide	   a	  
convenient	  reference	  to	  the	  original	  DataLex	  Project,	  its	  participants	  and	  its	  publications.	  

1 The	  DataLex	  Project	  
The	   'DataLex	   Project'	   (1984-‐2001)	   research	   into	   computerisation	   of	   law	   involved	   many	  
participants	  over	  nearly	  20	  years.1	  Like	  the	  Australasian	  Legal	  Information	  Institute	  (AustLII)	  
which	   grew	   out	   of	   it,	   the	   DataLex	   project	   was	   a	   joint	   project	   of	   academics	   from	   UNSW	  
Australia	   and	   from	   the	   University	   of	   Technology,	   Sydney.	   Numerous	   publications,	   software	  
and	  knowledge-‐based	  applications	  related	  to	  the	  DataLex	  Project	  from	  these	  years	  are	  listed	  
in	  the	  DataLex	  Bibliography	  in	  inverse	  date	  order,	  as	  ‘DataLex	  1987a’	  etc.	  Other	  publications	  
cited	  appear	  in	  the	  General	  Bibliography	  in	  alphabetic	  order.	  

Some	   of	   the	   DataLex	   Project	   research	   was	   assisted	   by	   research	   grants,2	  other	   parts	   self-‐
funded	  through	  commercial	  licences.

1.1 Pre-‐web,	  pre-‐AustLII,	  pre-‐Workstations	  (1984-‐90)	  
DataLex	  began	  as	  a	  project	  focusing	  solely	  on	  legal	  expert	  systems,	  with	  development	  of	  the	  
LES	   shell	   for	   procedural	   (decision	   network)	   inferencing.3	  Our	   initial	   ambition	  was	   to	   assist	  
community	  legal	  centres,4	  but	  events	  led	  the	  project	  down	  other	  research,	  legal	  education	  and	  
commercial	   paths.	   A	   case-‐based	   inferencing	   mechanism	   based	   on	   nearest-‐neighbour	  
discriminant	   analysis	   (PANNDA),	   developed	   by	   Alan	   Tyree,	   was	   added5.	   Further	   software	  
development	   then	   added	   a	   full	   text	   retrieval	   system,	   AIRS,	   which	   emulated	   the	   STATUS	  
retrieval	  system,6	  and	  a	  hypertext	  engine	  (HYPE)	  which	  was	  an	  early	  pre-‐web	  development	  of	  
this	  genre	  of	  software.7	  	  

* Respectively,	   Professor	   of	   Law	   &	   Information	   Systems,	   UNSW	   Australia	   and	   Co-‐founder,	   AustLII;	   Professor	   of	   Law	   &
1	  DataLex	   researchers	   included:	   Andrew	   Mowbray	   (1984–	   );	   Graham	   Greenleaf	   (1984	   –);	   Alan	   Tyree	   (1984-‐89);	   Phillip 
Griffith	   (1985-‐87);	   Michael	   Barr-‐David	   (1987-‐1988);	   Patrick	   Gunning	   (1989-‐91);	   Peter	   van	   Dijk	   (1992-‐95);	   Philip	   Chung 
(1995	  –	  ),	  Geoff	  King	  (1995-‐99),	  Simon	  Cant	  (1996-‐98)	  and	  Russell	  Allen	  (1999-‐2002).	  A	  number	  of	  research	  assistants	  also 
assisted	  with	  knowledge-‐base	  development,	  including	  Karen	  Budna-‐Litic.
2	  Pre	  1990	  research	  was	  assisted	  by	  grants	  from	  the	  Law	  Foundation	  of	  New	  South	  Wales	  in	  relation	  to	  the	  development	  of	  X-‐
SH	   and	   in	   the	   use	   of	   AIRS	   to	   provide	   the	   ‘AIRS	   legal	   information	   retrieval	   training	   system’	   to	   law	   schools.	   Alan	   Tyree	   also 
received	  an	  ARC	  (then	  ARGS)	  grant	  to	  assist	  in	  the	  development	  of	  PANNDA.	  Development	  of	  the	  DataLex	  software	  in	  the	  web 
environment,	  from	  1997-‐2001,	  was	  funded	  by	  an	  Australian	  Research	  Council	  (ARC)	  Discovery	  grant.
3	  DataLex,	  1995,	  1985b;	  The	  STATUS	  search	  software	  was	  used	  on	  the	  CLIRS	  system,	  subsequently	  Info-‐One,	  from	  1985.
4	  Assisting	  community	  legal	  services	  is	  where	  the	  DataLex	  Project	  intended	  to	  start	  in	  1985,	  with	  a	  funding	  application	  to	  the 
NSW	   Law	   Foundation	   to	   develop	   a	   ‘database	   of	   legal	   expert	   systems’	   to	   assist	   such	   services,	   based	   on	   the	   approach	   that 
‘expertise	  is	  relative’.
5	  DataLex,	  1995a	  -‐	  PANNDA	  (precedent	  analysis	  by	  nearest-‐neighbour	  discriminant	  analysis)	  inferencing	  system
6	  DataLex,	  1986b
7	  DataLex,	  1989a
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Initial	   applications	   were	   expert	   systems	   on	   intestacy	   law	   (INTEST8)	   and	   copyright	   law	  
(COPYRITA9).	  FINDER	  answered	  questions	  about	  ownership	  of	   found	  objects	  based	  on	  case	  
law.10	  A	  legal	  information	  retrieval	  training	  system	  used	  AIRS	  to	  simulate	  the	  performance	  of	  
the	  CLIRS	  commercial	   system,	  with	   small	  databases11	  and	  was	  purchased	  by	  Australian	   law	  
schools.	   A	   textbook	   supported	   it.12	  A	   commissioned	   hypertext	   demonstration	   using	   HYPE,	  
plus	   AIRS	   text	   retrieval,	   ran	   over	   a	   remote	   dial-‐up	   (LAWS	   OF	   AUSTRALIA	   Defamation	  
Demonstration13).	  	  

1.2 DataLex	  Workstations	  (1990-‐95)	  
In	  the	  years	  shortly	  before	  the	  development	  of	  the	  World-‐Wide-‐Web	  (1990-‐93),	  the	  DataLex	  
approach	   was	   based	   on	   the	   integration	   of	   inferencing	   (primarily	   rule-‐based	   and	   to	   some	  
extent	   case-‐based	   expert	   systems),	   hypertext	   and	   text	   retrieval,	   with	   some	   document	  
generation	   capacity	   as	   well.	   This	   first	   required	   development	   of	   rule-‐based	   inferencing	  
software	   (XSH),	   subsequently	   refined	   by	   the	   addition	   of	   quasi-‐natural-‐language	   knowledge	  
representation	   (YSH),	   influenced	  by	   the	  SoftLaw	  systems.14	  Backward	  and	   forward	  chaining	  
rule-‐based	  reasoning	  was	  the	  core	  of	  the	  inferencing	  component.	  	  The	  key	  software	  that	  was	  
integrated	  into	  one	  package	  (XSH	  and	  later	  YSH,	  HYPE	  and	  AIRS)	  was	  developed	  by	  Andrew	  
Mowbray.	   That	   became	   the	   ‘DataLex	   Workstations’	   approach.15	  From	   1990	   a	   commercial	  
avatar	   of	   the	  project,	  DataLex	  Pty	  Ltd,	   developed	   and	   licensed	   a	  number	  of	   	   ‘workstations’,	  
primarily	  the	  ‘Intellectual	  Property	  Workstation’	  and	  the	  ‘Privacy	  Workstation’,16	  which	  used	  
all	  three	  technologies.	  Updates	  to	  the	  content	  were	  distributed	  on	  stacks	  of	  floppy	  disks,	  in	  the	  
absence	  of	  any	  effective	  online	  alternative.	  The	  Workstations	  had	  modest	  commercial	  success,	  
with	   licences	   to	   government	   agencies,	   law	   firms,	   patent	   attorneys,	   credit	   bureaus	   and	  
collecting	   societies,	   and	   enthusiastic	   users.	   Support	   stopped	   in	   1995,	   when	   a	   commercial	  
publisher	  terminated	  DataLex’s	  licence	  to	  include	  case	  law	  content.	  

The	  DataLex	  Project	  software	  and	   the	  approaches	  and	   techniques	  we	  advocated	  concerning	  
the	   development	   of	   computerised	   legal	   information	   resources	   were	   also	   the	   basis	   of	  
undergraduate	   and	   postgraduate	   courses	   on	   ‘coding’	   for	   law	   students	   (though	   it	   was	   not	  
called	   that)	   from	   1985-‐2002,	   at	   UNSW	   and	   UTS	   Law	   Faculties,17	  as	   well	   as	   for	   developing	  
computer-‐aided	  instruction.18	  This	  was	  the	  first	  hands-‐on	  teaching	  of	  ‘AI	  and	  Law’	  application	  
development	  in	  Australia.	  

DataLex	   Pty	   Ltd	   also	   carried	   out	   consultancy	  work	   on	   the	   re-‐development	   of	   the	   Info-‐One	  
commercial	   legal	   information	   system, 19 	  and	   the	   SCALE	   system	   operated	   by	   the	  
Commonwealth	   government,20	  but	   AustLII’s	   arrival	   soon	   made	   these	   systems	   increasingly	  
redundant.	  

1.3 The	  AustLII	  context	  –	  Web	  1.0	  	  (1996-‐2001)	  
The	   DataLex	   project,	   and	   the	   ‘Workstations’	   developed	   under	   it,	   had	   a	   very	   substantial	  
influence	  on	  the	   techniques	  and	  approach	   implemented	   in	   the	  development	  of	  AustLII	   from	  

8	  DataLex,	  1985b	  
9	  DataLex,	  1986a	  
10	  DataLex,	  1985c,	  1986,	  1987	  
11	  DataLex,	  1986	  
12	  DataLex,	  1988b	  	  
13	  DataLex,	  1989b	  
14	  Johnson,	  P	  and	  Mead,	  D	  1991	  ‘Legislative	  knowledge	  base	  systems	  for	  public	  administration’	  Proc.	  3rd	  ICAIL	  ACM	  Press.	  
15	  DataLex,	  1992a,	  1992b,	  1995	  
16	  DataLex,	  1991a,	  1992	  
17	  DataLex	  1992b,	  1999	  
18	  DataLex,	  1994a	  
19	  DataLex,	  1995a.	  
20	  DataLex,	  1993b.	  
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1995,21	  particularly	   the	  development	  of	  HYPE	   into	  a	   tool	   for	  automated	  generation	  of	   large-‐
scale	  automated	  hypertext	  mark-‐up	  of	  legal	  documents.	  	  From	  1995,	  development	  of	  AustLII	  
required	   concentration	   on	   text	   retrieval	   and	   hypertext,	   and	   further	   development	   of	   those	  
aspects	  stemming	  from	  the	  DataLex	  Project	  became	  part	  of	  AustLII’s	  ongoing	  development.22	  	  

For	  the	  first	  six	  years	  of	  AustLII	  (1995-‐2001)	  the	  inferencing	  aspects	  of	  the	  DataLex	  Project	  
were	   transferred	   to	   the	   new	  web	   environment,	   the	   integration	   of	   inferencing	   (knowledge-‐
bases	  and	  dialogues)	  with	  hypertext	  and	  text	  retrieval	  was	  further	  developed,	  and	  methods	  of	  
‘collaborative	  inferencing’	  (distributed,	  multi-‐author	  knowledge-‐bases)	  were	  pioneered,	  all	  in	  
the	  AustLII	   context.23	  The	  WYSH	  (Web-‐YSH)	   software24	  and	   the	  SINO	   text	   retrieval	   engine25	  
were	  developed	  as	  part	  of	  this.	  Developer	  Manuals	  and	  User	  Manuals,	  primarily	  for	  teaching	  
purposes,	  were	  updated.	  As	  far	  as	  we	  know,	  this	  was	  the	  first	  significant	  attempt	  anywhere	  to	  
develop	  legal	  inferencing	  systems	  on	  the	  web.26	  To	  demonstrate	  this,	  the	  copyright	  law	  parts	  
of	   the	   Intellectual	   Property	  Workstation	  were	  moved	   on	   to	   the	  web	   platform.	   Attempts	   to	  
move	  from	  a	  propositional	  calculus	  to	  a	  form	  of	  predicate	  calculus	  had	  only	  limited	  success,27	  
as	  did	  work	  on	  semi-‐automation	  of	  the	  construction	  of	  knowledge-‐bases.28	  	  

From	   2001	   AustLII	   did	   not	   focus	   on	   inferencing	   and	   knowledge-‐bases,	   and	   its	   ‘AI-‐related’	  
work	   instead	   concentrated	  on	   the	  use	   of	   heuristics	   to	   improve	   text	   retrieval	   and	  hypertext	  
mark-‐up,	  enabling	  AustLII’s	  ‘autosearch’	  and	  ‘note-‐up’	  features,	  and	  also	  the	  use	  of	  heuristics	  
for	   automated	   construction	   of	   an	   international	   case	   and	   journal	   citator	   (LawCite).29	  AI	  
techniques	  have	  therefore	  continued	  to	  be	  essential	  to	  AustLII’s	  work.	  

1.4 Future	  development	  –	  DataLex	  20.0	  tools	  and	  AustLII’s	  platform	  
To	   conclude,	   we	   should	   indicate	   the	   current	   state	   of	   the	   DataLex	   tools	   on	   which	   the	  
development	  to	  2001	  were	  based.	  As	  part	  of	  AustLII,	  the	  hypertext	  mark-‐up	  software	  and	  the	  
SINO	   text	   retrieval	   software30	  originating	   from	   the	   DataLex	   Project	   have	   been	   developed	  
continually,	   and	   now	   are	   much	   more	   highly	   integrated.	   They	   have	   been	   augmented	   by	  
LawCite,	  the	  only	  international	   law-‐specific	  citator,	  which	  currently	  indexes	  over	  5.3	  million	  
cases,	   law	   reform	   documents	   and	   journal	   articles. 31 	  AustLII’s	   Point-‐in-‐Time	   legislation	  
system32	  could	  in	  future	  be	  a	  valuable	  but	  complex	  addition.	  	  

The	   DataLex	   inferencing	   software	   remains	   fully	   functional,	   based	   on	   the	   YSH	   inferencing	  
engine	  and	  the	  WYSH	  CGI	  interface.	  Applications	  developed	  using	  them	  prior	  to	  2001	  still	  run	  
(though	  the	  law	  in	  the	  knowledge-‐bases	  is	  rather	  out-‐of-‐date),	  and	  new	  applications	  are	  being	  
developed,	  including	  a	  demonstration	  application	  on	  Australian	  electoral	  law.	  WYSH	  is	  being	  
updated	  to	  take	  advantage	  of	  some	  of	  the	  many	  new	  interface	  developments	  discussed	  above.	  
Further	   development	   of	   the	   PANNDA	   and	   AIDE	   inferencing	   components	   is	   not	   a	   current	  
priority,	   but	   case-‐based	   and	   predicate-‐calculus-‐like	   knowledge	   representations	   may	   be	  
developed	  more	  in	  future.	  The	  DataLex	  software	  has	  been	  used	  in	  2017	  courses	  at	  UNSW	  Law	  
Faculty	  to	  teach	  legal	  knowledge	  application	  development,	  and	  will	  also	  be	  used	  in	  other	  law	  
schools	  in	  2018.	  	  

21	  DataLex,	  1995,	  1995a	  
22	  DataLex,	  1995a	  
23	  DataLex,	  1997,	  1997a,	  1997b,	  1999,	  2000	  
24	  DataLex,	  1997	  –	  part	  5;	  1997c	  
25	  DataLex,	  1996	  
26	  DataLex,	  1997	  –	  part	  4	  
27	  DataLex,	  2001	  
28	  DataLex,	  1997	  –	  part	  3(6)	  
29	  Mowbray,	   A,	   Chung,	   P	   and	   Greenleaf,	   G	   ‘A	   Free	   Access,	   Automated	   Law	   Citator	   with	   International	   Scope:	   The	   LawCite	  
Project’	  	  	  (2016)	  Vol	  7	  No	  3.	  European	  Journal	  of	  Law	  and	  Technology	  (EJLT)	  	  
30	  SINO	  <http://www.austlii.edu.au/techlib/software/sino/>	  
31	  Mowbray,	  Chung	  and	  Greenleaf,	  2016	  
32	  AustLII’s	  Point-‐in-‐Time	  Legislation	  project	  <http://portsea.austlii.edu.au/pit/>	  
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The	  AustLII	  Communities	  platform	  is	  a	  closed	  wiki	  which	  is	  being	  used	  by	  content	  developers	  
located	  outside	  AustLII	  to	  develop	  free	  access	  text	  resources,	  such	  as	  the	  Northern	  Territory	  
Law	  Handbook33	  and	  a	  jointly-‐authored	  textbook	  on	  legal	  capacity.34	  The	  AustLII	  Communities	  
platform	  automatically	  inserts	  hypertext	  links	  to	  cases,	  legislation	  and	  other	  content	  from	  the	  
author’s	  text,	  and	  allows	  updating	  whenever	  authors	  wish.	  We	  see	  this	  platform	  as	  a	  possible	  
location	   for	   the	  development	  of	  knowledge-‐bases	  by	   free	   legal	  advisory	  services,	  using	  new	  
versions	  of	  the	  DataLex	  and	  AustLII	  tools.	  A	  supportive	  editing	  environment	  for	  knowledge-‐
bases	  is	  being	  developed	  within	  the	  Communities	  platform	  and	  various	  DataLex	  knowledge-‐
bases	  and	  being	  developed	  and	  tested	  there.35	  

2 DataLex	  Project	  bibliography,	  1985-‐2001	  
	  

For	   SSRN	   readers:	   A	   version	   of	   this	   Bibliography	   with	   functioning	   links	   is	   at	  
<http://www2.austlii.edu.au/~graham/expert_systems.html>.	  

(DataLex,	  2001a)	  Allen,	  R	  and	  Chung,	  P	  ‘AIDE	  inferencing	  system’	  –	  software	  (Unix).	  

(DataLex,	   2001)	   Allen,	   R,	   Chung,	   P,	   Mowbray,	   A,	   and	   Greenleaf,	   G	   (2001)	   ‘AustLII's	   Aide	   –	   Natural	   Language	  
Legislative	  Rulebases’	  at	  Proc.	  International	  Conference	  on	  Artificial	  Intelligence	  &	  Law	  (ICIAL)	  2001	  (SSRN);	  also	  
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