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Big Blue Gets Beaten: The Technological
and Political Controversy of the First Large
Swedish Computerization Project in a
Rhetoric of Technology Perspective
MAGNUS JOHANSSON

This article analyzes the rhetoric used in the Datasaab–IBM controversy
when the first computerized national register and taxation system was cre-
ated in the early 1960s. The aim is to understand how Datasaab could es-
tablish a new technological frame and at the same time grow into what be-
came Sweden’s first big computer manufacturer.

Introduction
QH�RI� WKH� ILUVW�ELJ� VFKHPHV� IRU� LQWURGXFLQJ�(OHFWURQLF�'DWD
3URFHVVLQJ� �('3�� LQ� 6ZHGLVK�� ³$XWRPDWLVN� 'DWDEHKDQ�

GOLQJ´� RU�$'%�� LQ� WKH� 6ZHGLVK� VWDWH� DGPLQLVWUDWLRQ�ZDV� WKH� VR�
FDOOHG� FRXQW\� FRPSXWHU� SURMHFW�� ZKLFK� ZDV� LQLWLDWHG� LQ� WKH� PLG
����V�DQG�UDQ�WKURXJK�WKH�����V��7KH�REMHFWLYH�ZDV�WR�UDWLRQDOL]H
WKH� QDWLRQDO� UHJLVWHU� DQG� WD[DWLRQ� V\VWHPV� E\� XVLQJ� FRPSXWHUV�
7ZR� FRPPLWWHHV�ZHUH� DSSRLQWHG� WR� LQYHVWLJDWH� WKLV� SURFHVV��7KH
ILUVW� UHSRUW� WR� WKH� 6ZHGLVK� 3DUOLDPHQW� LQ� ����� VWDWHG� WKDW� D� ELJ
FRPSXWHU� FHQWHU� SODFHG� LQ� 6WRFNKROP�� WKH� FDSLWDO� RI� 6ZHGHQ�
ZRXOG� EH� WKH� EHVW� VROXWLRQ� LQ� WHUPV� RI� HFRQRPLF� HIILFLHQF\� DQG
FRRUGLQDWLRQ�RI�UHGXQGDQW�FDSDFLW\��%XW�WKH�SURMHFW�DOPRVW�LPPH�
GLDWHO\�JRW�LQ�FRQIOLFW�ZLWK�UHJLRQDO�LQWHUHVWV��DQG�D�FHQWUDOL]DWLRQ±
GHFHQWUDOL]DWLRQ�GHEDWH�VRRQ�DURVH��DV�ZHOO�DV�D�GLVFXVVLRQ�RI�QD�
WLRQDO�LQGXVWULDO�DQG�WHFKQRORJ\�SROLF\�

7KH�WHFKQRORJLFDO�FRQWURYHUV\�GHVFULEHG�LQ�WKLV�DUWLFOH�FRQ�
FHUQV� ZKLFK� V\VWHP� GHVLJQ� DQG� ZKLFK� FRPSXWHU� YHQGRU� WR
FKRRVH� IRU� WKH� FHQWUDO� FLYLF� UHJLVWUDWLRQ� DQG� WD[� FROOHFWLRQ
SURMHFW� �&HQWUDOD� )RONERNI|ULQJV�� RFK� 8SSE|UGVUHJLVWUHW�� WKH
1DWLRQDO� %RDUG� RI� &LYLF� 5HJLVWUDWLRQ� DQG� 7D[� &ROOHFWLRQ� RU
&)8��� $OPRVW� IURP� WKH� RXWVHW�� WUDGLWLRQDO� SXQFKHG� FDUG� PD�
FKLQHU\� ZDV� UHMHFWHG�� DQG� LQ� ������ LQ� WKH� ILUVW� SKDVH� RI� WKH
SURMHFW��WKH�WHFKQLFDO�VROXWLRQ�ZDV�JLYHQ�WR�WKH�FRPPLVVLRQHUV�
D� FHQWUDOL]HG� V\VWHP�ZLWK� RQH� YHU\� ELJ� ,%0�FRPSXWHU� SODFHG
LQ�6WRFNKROP�IRU�SURFHVVLQJ�WKH�ZKROH�QDWLRQDO�GDWDEDVH��VXS�
SRUWHG� E\� VPDOOHU� VDWHOOLWH� FRPSXWHUV� WKDW� ZRXOG� UHJLVWHU� DQG
UHSRUW� WR� WKH� FHQWUDO� FRPSXWHU�� %XW� DV� WKH� GHEDWH� UROOHG� EDFN
DQG� IRUWK�� FRPSHWLWRUV� KDG� VKRZQ� XS�� DQG� WKH� GUDIWLQJ� FRP�
PLWWHHV�KDG�WR�OHW�PRUH�YHQGRUV�FRPSHWH�IRU�WKH�WHQGHU��LQ�ODWH
�������%\�WKLV�WLPH��6YHQVND�$HURSODQ�$NWLHERODJHW��WKH�6DDE
$LUFUDIW�&RPSDQ\��KDG�DQQRXQFHG�LWV�QHZ�'���PHGLXP�VL]HG
PDLQIUDPH� V\VWHP�� ZKLFK� ZDV� D� JRRG� FRQWHVWDQW�� QRW� OHDVW
VLQFH� WKH� FHQWUDOL]HG� VROXWLRQ� KDG� EHHQ� YRWHG� GRZQ�� ,QVWHDG�
WKH� &)8� V\VWHP� ZDV� WR� EH� EXLOW� ZLWK� VRPH� ��� UHJLRQDO� EXW

FRRUGLQDWHG� FRPSXWHU� FHQWHUV� DGPLQLVWHUHG� DQG� UXQ� E\� WKH
FRXQW\�DGPLQLVWUDWLYH�ERDUGV��/lQVVW\UHOVHUQD��

7KH�VHFRQG�SKDVH�RI�WKH�FRQWURYHUV\�KDV�WR�GR�ZLWK�WHFKQRORJ\
FKRLFH��2Q�ZKDW�JURXQGV�DQG�E\�ZKLFK�FULWHULD�VKRXOG�RQH�YHQGRU
EH� SUHIHUUHG"� 7KH� UHFRPPHQGDWLRQ� IURP� WKH�&RPPLWWHH� RQ�1D�
WLRQDO� 7D[DWLRQ� 2UJDQL]DWLRQ� �8SSE|UGVRUJDQLVDWLRQVNRPPLWWHQ�
82.��ZDV�,%0��EXW�DIWHU�VWURQJ�FULWLFLVP�IURP�RXWVLGH�DFWRUV�DQG
D� UHGUDIW� RI� WKH� RUJDQL]DWLRQDO� SODQV�� WKLV� SKDVH� RI� WKH� FRXQW\
FRPSXWHU� SURMHFW� ZDV� FORVHG� E\� 0LQLVWHU� RI� )LQDQFH� *XQQDU
6WUlQJ��ZKR�ZDV�WKH�WRS�SROLWLFLDQ�UHVSRQVLEOH��WR�VHW�XS�WZR�WHVW
VLWHV��RQH�HTXLSSHG�ZLWK�DQ�,%0�������LQ�6WRFNKROP��DQG�RQH�ZLWK
D� 'DWDVDDE� '��� �LQ� /LQN|SLQJ��� 7KH� WHVW� VLWHV� RSHQHG� LQ� $XJXVW
�����DQG�UDQ�XQWLO�)HEUXDU\��������7KH�WHVWV�VKRZHG�WKDW�'���ZDV
EHWWHU�� DQG� D� FRPSURPLVH�ZDV� UHDFKHG²QLQH� ,%0� ����� DQG� ILYH
'��� V\VWHPV�ZHUH� RUGHUHG��:KLOH� WKLV� SURFHGXUH� FRQWLQXHG�� ,%0
ODXQFKHG� LWV� QHZ� 6\VWHP������ ZKLFK� UHSODFHG� WKH� ROGHU� ������ ,Q
$SULO�������3DUOLDPHQW�GHFLGHG�WKDW����,%0��������DQG�HLJKW�'���
3�V\VWHPV�VKRXOG�EH�RUGHUHG�DQG�LQVWDOOHG�EHIRUH�0DUFK���������

7KH�WKLUG�SKDVH�GHULYHV�IURP�DQ�DVVHVVPHQW�RI�WKH�FRXQW\�FRP�
SXWHU�FHQWHUV�WKDW�WKH�3DUOLDPHQW�DXGLWRUV�PDGH�LQ��������%\�WKLV
WLPH��DOO����V\VWHPV�KDG�EHHQ�LQVWDOOHG�DQG�SXW�LQWR�RSHUDWLRQ��7KH
3DUOLDPHQW� DXGLWRUV¶� HYDOXDWLRQ� VKRZHG�� DJDLQ�� WKDW� RQ� DOO�PHDV�
XUHG� SDUDPHWHUV²SULPDULO\� UHOLDELOLW\� DQG� HIILFLHQF\²WKH�'DWD�
VDDE�'���FRPSXWHU�ZDV�EHWWHU� DQG� VXEVHTXHQWO\� DGYLVHG� WKDW� DOO
,%0� FRPSXWHUV� VKRXOG� EH� UHSODFHG�� %XW� WKH� DXGLWRUV� DOVR� FRQ�
FOXGHG� WKDW� WKH� FRXQW\� FRPSXWHU� FHQWHUV� ZHUH� XQGHUXWLOL]HG� DQG
WKDW� WKHLU�QXPEHU�PLJKW�KDYH�WR�EH�UHGXFHG��&)8�FRQVLGHUHG�WKH
DXGLWRUV¶� FULWLFLVP�� DQG� D� VXJJHVWLRQ� IRU� D� UHRUJDQL]DWLRQ� RI� WKH
&)8� V\VWHP� ZDV� SUHVHQWHG� LQ� *RYHUQPHQW� %LOO� ���������� 7KLV
UHRUJDQL]DWLRQ� VKRXOG� EH� HIIHFWHG� E\� ������ 3DUOLDPHQW� DFFHSWHG
WKH�UHFRPPHQGDWLRQ�DQG�PDGH�WKH�RUGHUV��E\����$XJXVW�������DOO
V\VWHPV� ZHUH� UHSODFHG� DQG� WKH� QHZ� RQHV� ZHUH� UXQQLQJ�� ³%LJ
%OXH´��DV�,%0�ZDV�NQRZQ��KDG�EHHQ�EHDWHQ�
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7KLV� ELJ�� VWDWH�GULYHQ� FRPSXWHUL]DWLRQ� SURMHFW� FRQWULEXWHG� WR
SODFLQJ�6ZHGHQ�RQ�WKH�FRPSXWLQJ�PDS��:H�KDG�KDG�DQ�HDUO\�VWDUW�
WKDQNV� WR� WKH�ZRUN�RQ� WKH�%$5.�DQG�%(6.�FRPSXWHUV��$QG�DV
ZH� FDQ� VHH� IURP�7DEOH� ��� LQ� -DQXDU\� ����� VRPH� ���� FRPSXWHUV
ZRXOG� EH� LQVWDOOHG� LQ� WKH� FRXQWU\� E\� SXEOLF� DQG� SULYDWH� ERGLHV�
7RGD\��QHZ�UHSRUWV�VD\�WKDW�6ZHGHQ��PDLQO\�EHFDXVH�RI�VWDWH�VXE�
VLGLHV� IRU�SULYDWH�FRPSXWHU�FRQVXPSWLRQ�� LV� DERXW� WR�EHFRPH� WKH
PRVW�FRPSXWHU�GHQVH�FRXQWU\�LQ�WKH�ZRUOG��LI�PHDVXUHG�SHU�FDSLWD�
,Q�7DEOH���IURP�628����������ZH�FDQ�VHH�KRZ�IDVW� WKH� WHFKQRO�
RJ\�WUDQVIHU�WRRN�SODFH��,Q�������WKHUH�ZDV�RQO\�RQH�FRPSXWHU�LQ
XVH�LQ�6ZHGHQ��%\�������WKHUH�ZHUH�VRPH�����V\VWHPV�LQVWDOOHG�
7KH� VWDWH� ZDV� ILUVW� WR� SURFXUH� FRPSXWHUV�� EXW� DIWHU� RQO\� D� IHZ
\HDUV��SULYDWH�WUDGH�DQG�LQGXVWU\�SDVVHG�WKH�VWDWH�

,Q�WKLV�DUWLFOH��,�ZLOO�SXW�WKH�DUWLIDFWV²WKH�6DDE�'���DQG�,%0
��������� FRPSXWHUV²LQ� IRFXV�� VXUURXQGHG� E\� VRPH� DGPLQLVWUD�
WLYH� ERGLHV�� D� IHZ� FRUSRUDWLRQV�� DQG� GRFXPHQWV� UHSUHVHQWLQJ� WKH
FRPSXWHU�UKHWRULF�RI�WKH�����V�WR�PDNH�DQ�DFWRU�EDVHG�KLVWRU\�RI
WHFKQRORJ\������� 0\� SRLQW� RI� GHSDUWXUH� LV� WKH� DVVXPSWLRQ�� IURP
VFLHQFH� DQG� WHFKQRORJ\� VWXGLHV�� WKDW� WKH� WHFKQLFDO� DQG� WKH� VRFLDO
LQWHUDFW� WR� IRUP�RXU� UHDOLW\��������$V�GLVFXVVHG� LQ�P\� WKHVLV���� WKH
HDVLHVW� WR�JHW�KROG�RI� UHSUHVHQWDWLRQV�RI� WKH� UKHWRULF�RI� WHFKQRORJ\
DUH�LQ�ZULWWHQ�IRUP�LQ�RIILFLDO�GRFXPHQWV��HVSHFLDOO\� LI�ZH�ZDQW� WR
VWXG\�SURFHVVHV�WKDW�OLH�PDQ\�\HDUV�LQ�WKH�SDVW��%XW�WKLV�OHDYHV�RXW�D
YDVW� QXPEHU� RI� SRVVLEOH� VRXUFHV� IRU� WKH� FRPSXWLQJ� GLVFRXUVH� ZH
LQWHQG�WR�IROORZ��7KHUHIRUH��ZH�VKDOO�DOVR�ORRN�DW�RWKHU�³WH[WV´�SUR�
GXFHG�E\�PHPEHUV�RI�UHOHYDQW�VRFLDO�JURXSV��H�J��

•� LQWHUQDO�PHPRV�
•� ,%0¶V�DQG�6DDE¶V�DGYHUWLVHPHQWV�DQG�RWKHU�SXEOLF�UHODWLRQV

PDWHULDOV�
•� SKRWRV�
•� QHZVSDSHU�DQG�PDJD]LQH�FXWWLQJV��DQG
•� LQWHUYLHZV�

Phase 1: Automation—A Revolution in
Office Administration
DBK and UOK—Commissioned to Investigate
Computerization
,Q�0D\� ������ D� SXEOLF� GHEDWH� DURVH� FRQFHUQLQJ�ZKDW� FRPSXWHUV
WKH�FRXQW\�DGPLQLVWUDWLYH�ERDUGV�VKRXOG�KDYH��,%0��'DWDVDDE��RU
RWKHUV"�6KRXOG�WKLV�UDWLRQDOL]DWLRQ�RI�VWDWH�DGPLQLVWUDWLRQ�ZLWK�WKH
KHOS�RI�FRPSXWHUV�EH�RUJDQL]HG�RQ�D�QDWLRQDO��UHJLRQDO��RU�FRXQW\
EDVLV"�7KH�GHEDWH��DV�ZH�VKDOO�VHH��LQ�PDQ\�ZD\V�RULJLQDWHG�LQ�WZR
RSSRVLQJ�WHFKQLFDO�DQG�RUJDQL]DWLRQDO�SDUDGLJPV�

��� FHQWUDOL]HG�FRPSXWHU�SRZHU�DQG
��� KLHUDUFK\� YHUVXV� GHFHQWUDOL]HG� FRPSXWHUV� DQG� GLVWULEXWHG

SRZHU�

7KH�ODWWHU�SDUDGLJP�ZDV�LQ�PDQ\�ZD\V�LQVFULEHG�LQ�WKH�GHVLJQ�RI
QHZ�FRPSXWHU�V\VWHPV��VXFK�DV�WKH�,%0������RU�6DDE�'����ZKLOH
WKH� ROGHU� DQG� ELJJHU�PDLQIUDPHV�PRUH� RU� OHVV� GHPDQGHG� D� FHQ�
WUDOL]HG�V\VWHP�GHVLJQ�

7KH�FRQWURYHUV\�RULJLQDWHG�LQ�WKH�RSSRVLQJ�RSLQLRQV�RI�WKH�WZR
UR\DO�FRPPLVVLRQV�WKDW�KDG�EHHQ�DSSRLQWHG�WR�LQYHVWLJDWH�

��� LI�FRPSXWHUV�FRXOG�EH�XVHG�WR�PDNH�WKH�VWDWH�DGPLQLVWUDWLRQ
PRUH�HIILFLHQW�DQG

��� D�QHZ�RUJDQL]DWLRQ�RI�WD[DWLRQ�DQG�QDWLRQDO�UHJLVWUDWLRQ�

7KHVH� RSLQLRQV�ZHUH� SUHVHQWHG� LQ� UHSRUWV� WR� 3DUOLDPHQW� LQ� ����
DQG�������,W�LV�QRWHZRUWK\�WKDW�WKH�&RPPLWWHH�RQ�0DFKLQH�0HWK�
RGV�RI�&RPSXWDWLRQ��'DWDEHKDQGOLQJVNRPPLWWpQ��'%.��DQG�82.
KDG�YHU\�GLIIHUHQW�LGHDV�DERXW�KRZ�WKH�V\VWHP�VKRXOG�EH�GHVLJQHG�
'%.� DGYRFDWHG� D� FHQWUDOLVW� VROXWLRQ�� ZKLOH� 82.�ZDV� IRU� D� GH�
FHQWUDOL]HG�FRXQW\�RU� UHJLRQDO� V\VWHP��%XW�EHIRUH� WKH� UHSRUW�ZDV
SUHVHQWHG�� '%.� KDG� EHDWHQ� WKH� RWKHU� FRPPLWWHH¶V� PHPEHUV� IRU
WKH�QDWLRQDO�V\VWHP�

TABLE 1
COMPUTER USAGE IN SWEDEN

6RXUFH��628����������S�����

7KH� ILUVW� VXJJHVWLRQ� IURP� 82.� LQ� ����� SUHVHQWHG� D� V\VWHP
HTXLSSHG�ZLWK� DQ� ,%0� ����� �VHH� )LJ�� ��� RU� ����� WUDQVLVWRUL]HG
PDLQIUDPH�DQG�,%0������VDWHOOLWHV��VHH�)LJ������,Q�LWV������UHSRUW�
WKH�82.�FRPPLWWHH�JDYH�WZR�DOWHUQDWLYH�VROXWLRQV�WR�WKH�FHQWUDO�
L]HG� RU� QDWLRQDO� V\VWHP� IRU� RUJDQL]LQJ� WKLV� ('3� WDVN�� (LWKHU� D
UHJLRQDO�V\VWHP�RI��VD\��QLQH�FRPSXWHU�FHQWHUV�FRXOG�EH�VHW�XS�WR
VHUYH� WKUHH� RU� PRUH� FRXQW\� WD[DWLRQ� DXWKRULWLHV� HDFK� RU� HDFK
FRXQW\�����RI�����FRXOG�EH�HTXLSSHG�ZLWK�LWV�RZQ�FRPSXWHU�FHQ�
WHU²RI�FRXUVH�ZLWK�VPDOOHU�PDFKLQHV��IRU�H[DPSOH��WKH�������)LYH
FRXQWLHV�ZHUH�UHJDUGHG�DV�WRR�VPDOO�WR�KDYH�WKHLU�RZQ�FRPSXWHUV��

,Q�82.¶V� ILUVW� VXJJHVWLRQ�� WKH� FKRLFH�RI� FRPSXWHU�PDFKLQHU\
ZDV�QRW� HVSHFLDOO\� FRQWURYHUVLDO�� DQG� WKXV� IHZ� UHIHUUDO� ERGLHV� KDG
DQ\�REMHFWLRQ�WR�WKH�,%0�����������VROXWLRQ��VHH�)LJ����DQG�)LJ�����
,W� ZDV� WKH� FHQWUDOL]HG� QDWLRQDO� VROXWLRQ� WKDW� ZDV� FULWLFL]HG�� %XW
82.¶V� FKRLFH� RI� FRPSXWHU�PDQXIDFWXUHU�ZDV� QRW� DFFHSWHG� ULJKW
DZD\��7KHUH�ZHUH�REMHFWLRQV�IURP�WKH�6ZHGLVK�HOHFWURQLFV�LQGXV�
WU\�� IRU� H[DPSOH�� 6DDE� DQG�cWYLGDEHUJV� ,QGXVWULHU� �)DFLW��� 6LQFH
WKH�QDWLRQDO�V\VWHP�VROXWLRQ�ZDV�UHMHFWHG��82.�KDG�WR�UHGUDIW�LWV
FRXQW\� V\VWHP� EDVHG� RQ� D� VPDOOHU� ('3� PDFKLQH� OLNH� WKH� ,%0
������2Q����6HSWHPEHU�������WKH�JRYHUQPHQW�FRPPLVVLRQHG�WKH
FRPPLWWHH�WR�SUHSDUH�D�SODQ�IRU�WKH�QDWLRQDO�UHJLVWUDWLRQ�DQG�WD[D�
WLRQ�V\VWHP�LQ�DFFRUGDQFH�ZLWK�WKH�FRXQW\�DOWHUQDWLYH�� WR�EH�VXE�
PLWWHG�E\�-DQXDU\�������$�QHZ�WHQGHU�ZDV�LQYLWHG��DQG�ILYH�FRP�
SDQLHV�SUHVHQWHG�RIIHUV��7KH�UHYLVHG�SODQ��WRJHWKHU�ZLWK�WKH�FKRLFH
RI� FRPSXWHU��ZDV� VXEPLWWHG� VHYHQ�PRQWKV� ODWHU� �628� ���������
7HQGHUV�ZHUH�SUHVHQWHG�E\�

•� /�0��(ULFVVRQV�'ULIWNRQWUROODNWLHERODJ��,&7�������
•� ,QWHUQDWLRQDO�%XVLQHVV�0DFKLQHV�6YHQVND�$%��,%0�������
•� 5&$�6ZHGHQ�$%��5&$������
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•� 6YHQVND�%XOO�0DVNLQ�$%��%XOO�*DPPD������DQG
•� 6DDE�DQG�)DFLW�(OHFWURQLFV�$%��6DDE�)DFLW�'���3���

)LJ�����7KH�,%0������PDLQIUDPH�FRPSXWHU�ZDV�D�V\VWHP�GHVLJQHG�IRU
KHDY\�FRPSXWLQJ��0RGHO�RI�WKH�FRPSXWHU��QRW�WKH�UHDO�PDFKLQH�

�6RXUFH�628���������S������

)LJ�� ���7KH� ,%0������ V\VWHP��GHVSLWH� LWV� VPDOOHU�&38�SRZHU�� KDG�D
ZLGH�UDQJH�RI�XVH��EXW�LW�ZDV�HVSHFLDOO\�ZHOO�ILWWHG�IRU�('3��0RGHO�RI
WKH�FRPSXWHU��QRW�WKH�UHDO�PDFKLQH�

�6RXUFH�628���������S������

Technological Shift
7KH�ILUVW�82.�VXJJHVWLRQ�ZDV�EDVHG�RQ�D�WHFKQRORJLFDO�IUDPH�RI
WKH�����V��LQ�ZKLFK�WKH�RQO\�SRVVLEOH�VROXWLRQ�IRU�ODUJH�('3�V\V�
WHPV�ZDV�D�ELJ�PDLQIUDPH��7KH�VPDOOHU��SXQFKHG�FDUG�V\VWHPV�GLG
QRW�KDYH�HQRXJK�FDSDFLW\�IRU�GDWD�UHWULHYDO�RI�WKLV�YROXPH��%XW�WKH
WHFKQLFDO�FRQGLWLRQV�FKDQJHG�TXLFNO\� LQ� WKHVH�\HDUV��7KH� WUDQVLV�
WRUL]HG�,%0�������6DDE�'����DQG�WKH�VXEVHTXHQW�WKLUG�JHQHUDWLRQ
FRPSXWHUV� OLNH� WKH� ,%0� 6\VWHP����� LQWURGXFHG� LQ� ������ ZKLFK
XVHG�PDJQHWLF� WDSH�RU�GLVN�VWRUH� IRU� LQSXW�RXWSXW� �,�2��DQG�PDVV
VWRUDJH��JDYH�QHZ�SUHFRQGLWLRQV�IRU�D�UHJLRQDO�V\VWHP�

7KH� ,%0� ������ ZKLFK� ZDV� DQQRXQFHG� LQ� 2FWREHU� ����� DQG
VKLSSHG� LQ� TXDQWLW\� LQ� ������ UHSUHVHQWHG� D� OHDS� LQ� WHFKQRORJLFDO
GHYHORSPHQW��ZLWK� LWV�QHZ�SRVVLELOLWLHV� IRU�GDWD�SURFHVVLQJ�XVLQJ
SXQFKHG�FDUGV��PDJQHWLF�WDSH�VWRUDJH��DQG�IDVW�SULQWRXWV����,W�ZDV
QRW�HVSHFLDOO\� IDVW�ZLWK� UHVSHFW� WR� LQWHUQDO�SURFHVVLQJ��EXW� LW�ZDV
VSHFLDOL]HG� IRU� FRQYHUWLQJ� GDWD� IURP� SXQFKHG� FDUGV� WR�PDJQHWLF
WDSH� WR� SULQWHG� WH[W��:LWK� LWV� FRPSDUDWLYHO\� IDVW� FKDLQ� SULQWHU�� D
�����FRXOG�UHSODFH�IRXU�FRQYHQWLRQDO�WDEXODWRUV����7KH�,%0�����
ZDV�D�VHFRQG�JHQHUDWLRQ��WUDQVLVWRUL]HG�VPDOO�PHGLXP�VL]HG�FRP�
SXWHU� WKDW� FRXOG�EH� FRQQHFWHG� WR� D� ODUJH�VFDOH� FRPSXWHU� �OLNH� DQ
,%0������������IRU�WRS�VSHHG�FRPSXWLQJ�WDVNV��,W�XVHG�PDJQHWLF
WDSH� DQG� KDG� UDQGRP� DFFHVV� VWRUDJH��0D\EH�PDJQHWLF� WDSH�ZDV
WKH� ELJJHVW� QRYHOW\�� VLQFH� LW�ZDV� D�PXFK� EHWWHU� GDWD� FDUULHU� WKDQ
SXQFKHG� FDUGV� RU� SDSHU� WDSHV���� ,Q� RWKHU�ZRUGV�� WKH� ����� UHSUH�
VHQWHG�D�QHZ�WHFKQRORJLFDO�IUDPH�

7KH� VHFRQG�82.� UHSRUW�� SUHVHQWHG� LQ�$SULO� ������ZDV� VRPH�
ZKDW� GLIIHUHQW� IURP� WKH� ILUVW� RQH� �628����������%\� QRZ�� LW�ZDV
FOHDU�WKDW�QRERG\�ZDV�RSSRVHG�WR�FRPSXWHU�WHFKQRORJ\�EHLQJ�XVHG
IRU�DGPLQLVWUDWLYH�WDVNV��DQG�WKH�PDLQ�REMHFWLYH�IRU�WKH�FRPPLWWHH
WKXV�EHFDPH�WR�SUHVHQW�D�JRRG�VROXWLRQ�IRU�WKH�RUJDQL]DWLRQ�RI�WKH
&)8�SURMHFW�

,Q� WKH� FRPPLWWHH¶V� DUJXPHQW� IRU� LWV� VXJJHVWHG� SODQ�� YHU\� OLWWOH
ZDV�VDLG�DERXW�WKH�WHFKQRORJLFDO�GHWDLOV�RI�WKH�SURMHFW��7KLV�LV�VWULN�
LQJ��QRW�OHDVW�VLQFH�WKH�SXEOLF�GHEDWH��DV�ZH�VKDOO�VHH��EHFDPH�DOPRVW
WRWDOO\�RFFXSLHG�ZLWK� WKH�FKRLFH�RI�FRPSXWHU�YHQGRU�DQG�WHFKQLFDO
VSHFLILFDWLRQV� DQG� VDLG� YHU\� OLWWOH� RQ� WKH� QHZ� RUJDQL]DWLRQ� RI� WKH
FHQWUDO�SRSXODWLRQ�UHJLVWUDWLRQ�DQG�WD[�FROOHFWLRQ�V\VWHP�

6LQFH� WKH� PDFKLQH� FRQILJXUDWLRQV� VXJJHVWHG� IRU� WKH� QDWLRQDO
V\VWHP�ZHUH�QR�ORQJHU�YDOLG��WKH�FRPPLWWHH�KDG�WR�LQYLWH�WHQGHUV
IRU� QHZ�� VPDOOHU� V\VWHPV� VXLWDEOH� IRU� WKH� FRXQW\� V\VWHP�� ,Q� WKH
QHZ�UHSRUW��WKH�FRPPLWWHH�SUHVHQWHG�WKH�GLIIHUHQW�V\VWHPV�RIIHUHG
DQG�D�VXJJHVWLRQ�DV�WR�ZKLFK�FRPSXWHU�WR�FKRRVH��,W�ZDV�DOVR�UH�
PDUNHG�WKDW�SDUW�RI�WKH�H[SODQDWLRQ�FRQFHUQLQJ�ZKLFK�V\VWHP�WKH
FRPPLWWHH� KDG� FKRVHQ� KDG� EHHQ� UHSRUWHG� WR� WKH�0LQLVWHU� RI� )L�
QDQFH�LQ�D�QRQSXEOLF�PHPRUDQGXP�

7KH�FODVVLILHG�SDUW�RI� WKH�82.�HYDOXDWLRQ�FRQWDLQHG�FRPSDUL�
VRQV� RI� WHFKQLFDO� VSHFLILFDWLRQV� IRU� WKH� ILYH� FRPSXWHU� V\VWHPV
RIIHUHG� E\� WKH� WHQGHUHUV���� 1R� KDQGV�RQ� WHVWV� ZHUH�PDGH�� 82.
KDG�VHW�XS�D�VSHFLILFDWLRQ�OLVW�IRU�D�³QRUPDO�VROXWLRQ´�ZLWK�ZKLFK
WKH� V\VWHPV� VKRXOG� FRPSO\�� 7KH� V\VWHPV� ZHUH� FRPSDUHG� RQ� ��
IDFWRUV��RQ�D��±��VFDOH��ZKHUH���LV�EHVW���6HH�7DEOH���

TABLE 2
THE 11 FACTORS THAT WERE COMPARED AND WEIGHTED

IN THE SECRET MEMO

6RXUFH��³7DEHOO�����0DVNLQV\VWHPHQV�LQE|UGHV�SODFHULQJ�PHG�EHDNWDQGH
DY�YLVVD�IDNWRUHU´�LQ�82.�³3URPHPRULD�DQJnHQGH�XWYlUGHULQJ�DY�$'%�
XWUXVWQLQJ�L�OlQVV\VWHP�DYJLYHQ�DY�8SSE|UGVRUJDQLVDWLRQVNRPPLWWpQ��GHO
��´�0LPHR�RI����$SU��������S������DXWKRU¶V�WUDQVODWLRQ�

,Q� HLJKW� RXW� RI� ��� HYDOXDWHG� SDUDPHWHUV�� WKH� ,%0� ����� ZDV
IRXQG� WR� EH� WKH� EHVW� FKRLFH�� 6DDE�'���ZDV��82.� DGPLWWHG�� WKH
EHVW� FRPSXWHU� V\VWHP� ZKHQ� WHFKQLFDO� TXDOLILFDWLRQV� DQG� VWDWHG
SHUIRUPDQFH�ZHUH� FRPSDUHG�� %XW� WKH� �����ZDV� IRXQG� WR� EH� WKH
PRVW� UHOLDEOH� �VRPH���� V\VWHPV�ZHUH� LQVWDOOHG� LQ�6ZHGHQ� E\� ��
0DUFK��������DQG�,%0¶V�VHUYLFH�DQG�VXSSRUW�ZHUH��WKH�FRPPLWWHH
MXGJHG��IDU�EHWWHU�WKDQ�WKH�RWKHUV¶�

6XSSRUW� DQG� VHUYLFH� EHFDPH� D� FHQWUDO� DUJXPHQW� DJDLQVW� 6DDE�
,Q� ,%0¶V� DGYHUWLVLQJ�� LW� SRLQWHG�RXW� LWV� H[WHQVLYH� VHUYLFH�RUJDQL�
]DWLRQ� DV� D� PDMRU� EHQHILW�� 6DDE� KDG� QR� VXFK� RUJDQL]DWLRQ� DQG
FRXOG� RQO\� JLYH� DVVXUDQFHV� WKDW� LW� ZRXOG� EH� DEOH� WR� VXSSRUW� LWV
FXVWRPHUV�LQ�GXH�WLPH�ZKHQ�WKH�FRPSXWHUV�ZHUH�GHOLYHUHG��,Q�WKH
HDUO\�����V��D�FHQWUDO�SDUW�RI� WKH�VXSSRUW�ZDV� WUDLQLQJ�HGXFDWLRQ�



Big Blue Gets Beaten

������,(((�$QQDOV�RI�WKH�+LVWRU\�RI�&RPSXWLQJ��9RO������1R���������

,Q� WKRVH�HDUO\�GD\V�� WKH�RQO\�VFKRROV� IRU�FRPSXWHU�RSHUDWRUV�DQG
SURJUDPPHUV�ZHUH� FRXUVHV� JLYHQ� E\� YHQGRUV� RU� RQ� VLWH� LQ� FRP�
SXWHU� FHQWHUV�� %RWK� ,%0� DQG� 6DDE� WUDLQHG� PDQ\� RI� WKH� ILUVW�
JHQHUDWLRQ�FRPSXWHU�H[SHUWV�LQ�6ZHGHQ��ORQJ�EHIRUH�WKH�XQLYHUVL�
WLHV�VWDUWHG�WR�JLYH�FRXUVHV��(YHU�VLQFH�WKDW�WLPH��VXSSRUW�KDV�EHHQ
DQ� LPSRUWDQW²EXW� LQWDQJLEOH²H[WUD� YDOXH� IRU� YHQGRUV� ZKHQ
VHOOLQJ�WKHLU�SURGXFWV�

/RQJ� GLVFXVVLRQV�ZHUH� KHOG� DERXW� WKH� GLIILFXOWLHV� LQYROYHG� LQ
FRPSDULQJ�FRPSXWHU�V\VWHPV��7KLV�ZDV�SDUWO\�EHFDXVH�WKHUH�ZHUH
QR�VWDQGDUG�SURFHGXUHV� IRU�HYDOXDWLRQV�DQG�SDUWO\�EHFDXVH�RI� WKH
FRQVLGHUDEOH� SURSRUWLRQV� RI� WKLV� SURFXUHPHQW�� 82.� VDLG�� 6LQFH
WKH�PDFKLQHV�ZRXOG� EH� XVHG� LQ� D� V\VWHP� RI� JUHDW� VRFLDO� LPSRU�
WDQFH� DQG� WKH� FRVWV� RI�PDOIXQFWLRQV�ZRXOG� EH� FRQVHTXHQWLDO�� WKH
UHOLDELOLW\�RI� WKH�FRPSXWHUV�KDG� WR�EH�H[WUHPHO\�KLJK��7KHUHIRUH�
WKH�FRPPLWWHH�KDG�XVHG�³HYHU\�SRVVLEOH�RSSRUWXQLW\�WR�ZLQ�EHWWHU
FODULW\�LQ�WKH�HYDOXDWLRQV�´�7KHVH�KLJK�UHTXLUHPHQWV�UHJDUGLQJ�WKH
FKRVHQ�V\VWHP�VSRNH�DJDLQVW�WKH�'���FRPSXWHU�

,Q�LWV�FRQFOXGLQJ�SDUDJUDSKV��WKH�FRPPLWWHH�GLVFXVVHG�ZKHWKHU
RU�QRW�WKH�DYDLODELOLW\�IRU�WHVWLQJ�RI�WKH�FKRVHQ�FRPSXWHU�V\VWHPV
FRXOG� EH� WKH� GHWHUPLQLQJ� IDFWRU� LQ� D� SURFXUHPHQW� SURFHVV�� 7KH
DQVZHU� LQ� WKLV� FDVH� ZDV� \HV�� 7KLV� VWDQGSRLQW� ZDV� VXSSRUWHG� E\
TXRWLQJ�D�PHPRUDQGXP�IURP�0D\�������LQ�ZKLFK�WKH�SUHUHTXLVLWH
ZDV�LVVXHG�WKDW�WKH�YHQGRU�PXVW�JLYH�D�IXOO�JXDUDQWHH�WKDW�WKH�V\V�
WHP�LQ�TXHVWLRQ�ZDV�DYDLODEOH�DQG�LQ�XVH�WR�HYHQ�EH�FRQVLGHUHG�IRU
WKH�&)8�SURMHFW��7KLV�FRXOG��RI�FRXUVH��VHHP�D�YHU\�ULJRURXV�GH�
PDQG��82.�DGPLWWHG��DQG�FRXOG�EH�VHHQ�DV�GLVFULPLQDWLQJ�DJDLQVW
WKRVH� YHQGRUV�PDQXIDFWXUHUV� LQ� WKH� SURFHVV� RI� GHYHORSLQJ� QHZ
FRPSXWHU�V\VWHPV��EXW�LW�ZDV�QHYHUWKHOHVV�QHFHVVDU\�ZKHQ�GHDOLQJ
ZLWK� V\VWHPV� RI� KLJK� VRFLDO� LPSRUWDQFH�� +DG�� IRU� H[DPSOH�� WKH
FKRLFH� IDOOHQ� RQ�%XOO�*� ��� RU� )DFLW� ('%��ZKLFK� KDG� EHHQ� VXJ�
JHVWHG� IRU� WKH� ILUVW� HYDOXDWLRQ� LQ� ������ WKH�ZKROH� SURMHFW�ZRXOG
KDYH�EHHQ�WKUHDWHQHG��7KHVH�ZHUH�ERWK�H[DPSOHV�RI�V\VWHPV�WKDW
QHYHU� EHFDPH� DYDLODEOH� HYHQ� WKRXJK� WKH� PDQXIDFWXUHUV� KDG� DG�
YHUWLVHG� WKHP��RQH�ZDV�QHYHU�SURGXFHG��DQG� WKH�RWKHU�ZDV� WDNHQ
RXW�RI�SURGXFWLRQ�EHIRUH�WKH�ILUVW�82.�WHVWLQJV�VWDUWHG��6DDE�ZDV
SXW� DPRQJ� WKHVH�� VLQFH� LW� FRXOG� QRW� JXDUDQWHH� VHULDO� SURGXFWLRQ
GHOLYHU\�EHIRUH�����������

1HLWKHU�KDG�WKH�TXHVWLRQ�RI�ZKHWKHU�RU�QRW�WR�FKRRVH�FRPSXWHUV
RI�6ZHGLVK�FRQVWUXFWLRQ�EHHQ�QHJOHFWHG��WKH�FRPPLWWHH�UHPDUNHG�
%XW�� DUJXHG� WKH�FRPPLWWHH�� LQ� WKH�6DDE�V\VWHP�� VRPH�XQLWV�ZHUH
SURGXFHG� LQ�6ZHGHQ� DQG�RWKHUV� DEURDG�� HVSHFLDOO\� LQ� WKH�8QLWHG
6WDWHV��7KH�,%0������V\VWHP�FRQVLVWHG�RI�XQLWV�SURGXFHG�PRVWO\
LQ�(XURSH�DQG�RQH�LQ�6ZHGHQ��WKH�SULQWHU���7KH�RXWSXW�YDOXH�RI�WKH
'���XQLWV�PDGH�LQ�6ZHGHQ�ZDV�KLJKHU�WKDQ�WKDW�RI�WKH������XQLW
PDGH�LQ�6ZHGHQ��EXW�RQ�WKH�RWKHU�KDQG��WKH�ODWWHU�ZDV�H[SRUWHG�LQ
UDWKHU�ELJ�TXDQWLWLHV��7KH�DUJXPHQW�XVHG�ZDV�FRXSOHG�WR�KHWHURJH�
QHLW\�DQG�UHOLDELOLW\��6DDE¶V�V\VWHP�ZDV�KHWHURJHQHRXV�DQG�WKHUH�
IRUH�OHVV�UHOLDEOH��ZKLOH�,%0¶V�V\VWHP�ZDV�KRPRJHQHRXV�DQG�WKXV
PRUH� UHOLDEOH�� 7KH� YDOLGLW\� RI� WKLV� DUJXPHQW� FDQ�� RI� FRXUVH�� EH
GHEDWHG��EXW�LW�QHYHUWKHOHVV�VHUYHG�WR�GHIXVH�WKH�QDWLRQDO�LQGXVWU\
VXSSRUW�LVVXH�

7KH�PDMRU� OLQH�RI�DUJXPHQW�RI� WKLV� UHSRUW�ZDV� WKDW� WKH�FRQVH�
TXHQFH� IRU� WKH�ZKROH� FRXQW\� FRPSXWHU�SURMHFW�� LI� WKH� FKRLFH� IHOO
RQ�D�FRPSXWHU�V\VWHP�RWKHU�WKDQ�WKH�,%0�������ZRXOG�EH�D�GHOD\
RI�RQH�RU�PRUH�\HDUV��HVSHFLDOO\�VLQFH�D�ILQDO�GHFLVLRQ�FRXOG�QRW�EH
PDGH� XQWLO� WKH� '���3� �RU� RWKHU� V\VWHP�� KDG� EHHQ� WKRURXJKO\
WHVWHG�LQ�D�UHDO�OLIH�VLWXDWLRQ��5KHWRULFDOO\��WKLV�³VHFUHW�UHSRUW´�ZDV
RI�KLJKHU�YDOXH�DV�DQ�LWHP�RI�GHEDWH��UDWKHU�WKDQ�LQ�LWV�RZQ�ULJKW�
7KH�WRQH�LQ�WKH�WH[W�ZDV�UHVWUDLQHG��EXW�ZLWK�D�FOHDU�VXSSRUW�IRU�WKH

,%0� FRPSXWHU�� ZKLOH� 6DDE¶V� DOWHUQDWLYH� ZDV� PHQWLRQHG� DV� ³WKH
ZRUVW�´�³WKH�OHDVW�UHOLDEOH�´�DQG�³WKH�PRVW�XQWULHG�´

7KLV�82.�UHSRUW�FDXVHG�PXFK�FRPPRWLRQ��QRW�OHDVW�VLQFH�WKH�UH�
VXOWV�RI�WKH�WHVWLQJ�ZHUH�FODVVLILHG��7KH�FHQWUDOL]DWLRQ�GHFHQWUDOL]DWLRQ
GHEDWH�KDG�EDUHO\�EHHQ�VHWWOHG�DIWHU�WKH�ILUVW�UHSRUW��628���������
1RZ� LW� ZDV� 82.¶V� FKRLFH� RI� FRPSXWHU� V\VWHP� WKDW� ZDV� TXHV�
WLRQHG��6KRXOG�D�ELJ�VWDWH�SURFXUHPHQW�OLNH�WKLV�EH�GHFLGHG�RQO\�LQ
WHUPV�RI�³WKH�FKHDSHVW�SRVVLEOH�VROXWLRQ´�DQG�RQ� WKH�EDVLV�RI� WKH
³RQO\� DYDLODEOH´� DUJXPHQW"� 7KHVH� ZHUH� DUJXPHQWV� WKH� SUHVV
UDLVHG��6HFUHW� LQYHVWLJDWLRQV� WU\LQJ� WR� LQYDOLGDWH� WKH�82.�UHVXOWV
ZHUH� PDGH� E\� WKH� 6ZHGLVK� %RDUG� IRU� &RPSXWLQJ� 0DFKLQHU\
�0DWHPDWLNPDVNLQQlPQGHQ��001��DQG�E\�6DDE��ZKLFK� VKRZHG
WKDW�WKH�'���V\VWHP�FRXOG�RXWSHUIRUP�WKH�,%0������

%RWK�82.�DQG�'%.�WXUQHG�LQ�WKHLU�ILQDO�UHSRUWV�LQ�-XQH������
)URP�WKHQ�RQ��WKH�VRPHZKDW�LQGHFLVLYH�6ZHGLVK�FRPSXWHU�SROLF\
ZDV�PRYHG� WR� WKH� SROLWLFDO� OHYHO�� ,Q� 1RYHPEHU�� WKH�0LQLVWU\� RI
)LQDQFH�GHFODUHG� WKDW�QR�GHFLVLRQV� UHJDUGLQJ�82.¶V� VXJJHVWLRQV
ZRXOG�EH�PDGH�XQWLO� WKH�QH[W�\HDU��'XULQJ� WKH�DXWXPQ�� WKH�6DDE
DOWHUQDWLYH� FDPH� XS� RQFH� DJDLQ�� WKURXJK� GLIIHUHQW� OREE\LVWV� GH�
PDQGLQJ� WKDW� WKH� VWDWH� VKRXOG� EX\� D� 6ZHGLVK� FRPSXWHU� V\VWHP�
2QH� VXFK� OREE\LQJ� JURXS� LQFOXGHG� gVWHUJ|WODQG� &RXQW\� DQG� LWV
FRXQW\� JRYHUQRU�� 3HU� (FNHUEHUJ�� ZKR� VWURQJO\� VXSSRUWHG� 6DDE�
ZKRVH�PDLQ�SURGXFWLRQ�IDFLOLWLHV�ZHUH�ORFDWHG�LQ�WKH�gVWHUJ|WODQG
WRZQ�RI�/LQN|SLQJ����$�JRYHUQPHQW�ELOO� �%LOO� ���������ZDV�SUH�
VHQWHG�LQ�)HEUXDU\������EDVHG�RQ�82.¶V�VHFRQG�UHSRUW�

Bill 1963:32—The Minister of Finance Settles the
Controversy Temporarily: “Let’s Run Two Test
Sites”
7KH�0LQLVWHU�RI�)LQDQFH�GHFODUHG�WKDW�RQ�JURXQGV�RI�SULQFLSOH�� LW
ZDV�TXHVWLRQDEOH�WR�OHW�HFRQRPLF�DQG�RU�LQGXVWULDO�SROLF\�DVSHFWV
GHFLGH�WKH�FKRLFH�RI�FRPSXWHU�V\VWHP��EXW�WKDW�RQ�WKH�RWKHU�KDQG�
WKHUH�ZHUH� VWURQJ� UHDVRQV� IRU� QRW� OHWWLQJ� RQH� FRPSDQ\�GRPLQDWH
WKH� PDUNHW�������� %XW� 82.� KDG� QRW� EHHQ� LQVWUXFWHG� WR� FRQVLGHU
DVSHFWV� SHUWDLQLQJ� WR� HFRQRPLF� SROLF\�� 7R� VHWWOH� WKH� FRQWURYHUV\�
0LQLVWHU�RI�)LQDQFH�6WUlQJ�GHFLGHG�WKDW� WKH�RUGHU�VKRXOG�EH�VSOLW
EHWZHHQ�'DWDVDDE�DQG�,%0�

2Q� �� )HEUXDU\� ������ WKH�0LQLVWU\� RI� )LQDQFH� SUHVHQWHG� %LOO
��������� LQ� ZKLFK� ERWK� RI� 82.¶V� UHSRUWV� �628� ������� DQG
��������� DQG� WKH� UHVSRQVHV� IURP� RXWVLGH� DFWRUV� �PRVWO\� UHIHUUDO
ERGLHV�� KDG� EHHQ� EURXJKW� WRJHWKHU� IRU� D� VROXWLRQ� IRU� WKH� FRXQW\
FRPSXWHU�SURMHFW�WKDW�FRXOG�EH�DFFHSWHG�E\�PRVW�DFWRU�FDWHJRULHV�
$�WHPSRUDO�FORVXUH�ZDV�UHDFKHG�WKURXJK�WKH�VXJJHVWLRQ�RI�D�³GRXEOH
VROXWLRQ�´�,Q�WKH�SURSRVLWLRQ��LW�ZDV�VXJJHVWHG�WKDW�PDFKLQHU\�IRU
DXWRPDWLF� GDWD� SURFHVVLQJ� VKRXOG� EH� LQWURGXFHG� WR� VXSSRUW� WKH
QDWLRQDO�UHJLVWUDWLRQ�DQG�LQ�WKH�ZRUN�ZLWK�WD[DWLRQ�DQG�DFFRXQWLQJ
RI�GLUHFW�WD[HV��$�QHZ�ERG\�ZRXOG�EH�IRUPHG�WR�KDQGOH�WKH�FHQWUDO
DGPLQLVWUDWLRQ�DQG�VXSHUYLVLRQ�RI�WKH�RUJDQL]DWLRQ��7KLV�ZRXOG�EH
FDOOHG� WKH�&)8� DQG� FRPPHQFH� LWV�ZRUN� LQ� -XO\� ������ 7KH� QHZ
RUJDQL]DWLRQ�ZDV�WR�EH�HIIHFWHG�E\�WKH�WXUQ�RI�WKH�\HDU�����������
%HIRUH�WKLV��FHUWDLQ�WHVWV�ZHUH�WR�EH�FDUULHG�RXW�

,Q� WKH�ELOO�� WKH� WHFKQRORJLFDO� IUDPH�RI�('3�LQ� WKH�HDUO\�����V
ZDV� VXPPDUL]HG��:KDW� XVHV�� ZKDW� SUREOHPV�� DQG� ZKDW� EHQHILWV
IRUPHG� WKH� FRPSXWLQJ� GLVFRXUVH� RI� WKLV� WLPH"�$FFRUGLQJ� WR� WKLV
GRFXPHQW��FRPSXWHUV�FRXOG�EH�XVHG�IRU�

•� UDWLRQDOL]DWLRQ�RI�RIILFH�ZRUN�
•� LQYHQWRU\�FRQWURO�
•� ILQDQFLDO�DFFRXQWLQJ�



,(((�$QQDOV�RI�WKH�+LVWRU\�RI�&RPSXWLQJ��9RO������1R���������������

•� FXVWRPHU�UHJLVWUDWLRQ�
•� SD\UROO��DQG
•� SHUVRQQHO�UHFRUGV�

&RPSXWHU� WHFKQRORJ\� ZDV� HVSHFLDOO\� ZHOO�VXLWHG� IRU� UDWLRQDOL]D�
WLRQ�RI�RIILFH�ZRUN�WKDQNV�WR�LWV�DELOLW\�WR�H[HFXWH�ORQJ�FKDLQV�RI
SURFHVVHV��LQFOXGLQJ�

��� DULWKPHWLFDO�RSHUDWLRQ�
��� WDEXODWLRQ�
��� VRUWLQJ�
��� UHWULHYDO�RI�UHTXHVWHG�GDWD�DQG�LQGH[�SRVWV��DQG
��� SULQWRXW�RI�UHVXOWV�

7\SLFDO�FKDUDFWHULVWLFV�RI�WKLV�WHFKQRORJ\�ZHUH�WKDW�LW�ZDV�IDVW�DQG
VDIH� DQG� LQYROYHG�QR�PRUH� WKDQ� LQVLJQLILFDQW� ULVN� RI�PLVFDOFXOD�
WLRQ� RU� RWKHU� HUURU�� 2IILFH� DXWRPDWLRQ� WKURXJK� FRPSXWHUL]DWLRQ
FRQVLGHUDEO\�UHGXFHG�WKH�QHHG�IRU�RIILFH�VWDII�

0DQ\� DFWRUV� LQ� WKLV� FRQWURYHUV\� XVHG� WKH� DUJXPHQWV� OLVWHG
DERYH��%XW� LQ�%LOO����������D�QHZ�DUJXPHQW� IRU�FRPSXWHUL]DWLRQ
ZDV�SUHVHQWHG²WKH�KXPDQ�IDFWRU��7KH�DUJXPHQW�ZDV� WKDW�E\�XV�
LQJ� DXWRPDWLRQ�� PDQ\� VRXUFHV� RI� HUURUV� FRXOG� EH� UHGXFHG�� DQG
WHGLRXV� WDVNV�PRYHG� IURP�KXPDQV� WR�PDFKLQHV��7KH�0LQLVWHU� RI
)LQDQFH�VHWWOHG�WKH�FRQWURYHUV\�WHPSRUDULO\�E\�FDOOLQJ�IRU�D�PL[HG
V\VWHP�� 6WUlQJ¶V� FRPSURPLVH� VDWLVILHG� PRVW� SDUWLHV�� DQG� LQ� WKH
SUHVV�� WKLV� ZDV� UHSRUWHG� DV� WKH� 0LQLVWHU� RI� )LQDQFH� DFWLQJ� DV� D
PHGLDWRU�LQ�WKH�FRPSXWHU�ZDU�EHWZHHQ�6DDE�DQG�,%0�

The Computer Bill (Government Bill 1963:85)
,Q�D�IROORZLQJ�JRYHUQPHQW�ELOO�WR�3DUOLDPHQW�IURP�WKH�0LQLVWU\�RI
)LQDQFH��WKH�VR�FDOOHG�&RPSXWHU�%LOO��WKH�VWDWH�SROLF\�RI�FRPSXWHU
LPSOHPHQWDWLRQ�ZDV�GHFODUHG����7KLV�ELOO�KDG�EHHQ�LQ�SUHSDUDWLRQ
IRU�HLJKW�\HDUV�E\�WKH�FRPPLWWHH�RQ�PDFKLQH�PHWKRGV�RI�FRPSX�
WDWLRQ� �'%.��� ZKLFK� ZDV� DSSRLQWHG� LQ� ������ 2QH� RI� WKH� ELOO¶V
PDMRU� LWHPV�ZDV� WKDW� VWDWH� DGPLQLVWUDWLRQ� VKRXOG� EH� UDWLRQDOL]HG
ZLWK� WKH� DLG� RI� FRPSXWHUV��7KH� DUJXPHQW�ZDV� WKDW� WKH� RQO\�ZD\
WKH� QDWLRQDO�� UHJLRQDO�� DQG� ORFDO� DXWKRULWLHV� FRXOG� PDQDJH� WKH
UDSLGO\�JURZLQJ�DGPLQLVWUDWLRQ�ZDV�E\�UDWLRQDOL]DWLRQ�WKURXJK�WKH
XVH�RI�PRGHUQ�WHFKQRORJ\²L�H���FRPSXWHUV�RU�('3��7KLV�ZDV�QRW
WR� JHW� ULG� RI� VWDII�� VLQFH� WKH� DGPLQLVWUDWLRQ�ZDV� JURZLQJ� DOO� WKH
WLPH�� EXW� WR� FRSH�ZLWK� WKH� LQFUHDVLQJ� GHPDQG� IRU� DGPLQLVWUDWLYH
ZRUN� FRQQHFWHG� WR� WKH� EXLOGXS� RI� WKH� ZHOIDUH� V\VWHP������� 7KH
&RPSXWHU�%LOO�DQG�VXEVHTXHQW�GHFLVLRQV�LQ�3DUOLDPHQW�FRQVWLWXWHG
WKH�VWDUW�RI�D�QHZ�6ZHGLVK�VWDWH�SROLF\�RQ�FRPSXWLQJ� LQ�DGPLQL�
VWUDWLRQ��,W�ZDV�D�SROLF\�WKDW�PDGH�6ZHGHQ�RQH�RI�WKH�PRVW�FRP�
SXWHUL]HG�FRXQWULHV�LQ�WKH�ILUVW�\HDUV�RI�WKH�����V�

(YHQ� WKRXJK�82.�'%.�KDG�SURSRVHG� D� FHQWUDOL]HG� VROXWLRQ�
WKH�JRYHUQPHQW�� LQ�%LOO����������DSSURYHG� WKH�FRXQW\� V\VWHP��$
FHQWUDOL]HG� V\VWHP� ZRXOG� EH� EHWWHU� LQ� HFRQRPLF� WHUPV�� EXW� WKH
GHFHQWUDOL]HG�V\VWHP�ZDV�SUHIHUUHG�LQ�WHUPV�RI�PLOLWDU\�SUHSDUHG�
QHVV�� EHFDXVH� RI� SUREOHPV� ZLWK� WUDQVSRUWDWLRQ� RI� PDWHULDO� WR� D
FHQWUDO�FRPSXWHU�DQG�EHFDXVH� WKHUH�ZDV�D�ZLGHVSUHDG�XQZLOOLQJ�
QHVV� WRZDUG� FHQWUDOL]DWLRQ� RI� DOUHDG\� GHFHQWUDOL]HG� DFWLYLWLHV�� ,W
ZDV� SURSRVHG� WKDW� WKHUH� VKRXOG� EH� D� FRRUGLQDWLRQ� RI� WKH� VWDWH
FRPSXWLQJ� DFWLYLWLHV�� UHJDUGLQJ� ERWK� KDUGZDUH� DQG� VRIWZDUH�� DV
ZHOO�DV�SURJUDPPLQJ��FRGLQJ��DQG�PHGLD��7KH�ELOO�DOVR�VXJJHVWHG
KRZ�FRPSXWHU�UHVHDUFK�DQG�GHYHORSPHQW�VKRXOG�EH�FRQGXFWHG�

7KH�ERWWRP�OLQH�RI�WKH�ELOO�ZDV�WKDW�('3�SUHVHQWHG�PDQ\�SRV�
VLELOLWLHV� IRU� UDWLRQDOL]DWLRQ� DQG� LQFUHDVHG� HIILFLHQF\� ZLWKLQ� WKH
VWDWH�DSSDUDWXV��ZKLFK��DV�LW�VHHPHG��LW�KDG�EHFRPH�WKH�0LQLVWHU�RI
)LQDQFH¶V�WDVN�WR�LQWURGXFH�

Remarks on Phase 1
,Q� WKH�GLVFXVVLRQ�RI� WKH� ILUVW�SKDVH�RI� WKH�&)8�SURMHFW�� WKH� WHFK�
QRORJLFDO� IUDPH� RI� WKH� FRPPLWWHHV� ZDV� DW� ILUVW� VHOI�HYLGHQW�� EXW
WKHQ� ZDV� FKDOOHQJHG� E\� RWKHU� DFWRUV�� $� FHQWUDOL]H±GHFHQWUDOL]H
GHEDWH� DURVH� LQ� FRQQHFWLRQ� ZLWK� WKH� QDWLRQDO±UHJLRQDO±FRXQW\
V\VWHP�GHVLJQ�VXJJHVWLRQV��WKHUH�ZDV�DOVR�GHEDWHV�RQ�WKH�FKRLFH�RI
YHQGRU�PDQXIDFWXUHU� IRU� WKH� FRXQW\� FRPSXWHUV� DQG�RQ�GRPHVWLF�
LQGXVWU\�SURWHFWLRQ�FRQVLGHUDWLRQV�

82.�SUHVHQWHG�,%0�DV� LWV�PDLQ�FKRLFH��$W� ILUVW�� WKLV�ZDV�DF�
FHSWHG�� EXW� ZKHQ� 6DDE� '��� SURYHG� WR� EH� ³EHWWHU´� LQ� WHFKQLFDO
UHVSHFWV�� WKH� FULWLFLVP�RI�82.¶V� FKRLFH� EHFDPH� KDUVK��$OVR�� LQ�
GXVWULDO�SROLF\�DUJXPHQWV�DQG�DUJXPHQWV�RI� WUXVW�DSSHDUHG� LQ� WKH
SUHVV��ZKLFK� WRRN�DQ�DFWLYH�SDUW� LQ� WKH�³ZDU�´�82.�GHIHQGHG� LWV
FKRLFH� E\� UHSHDWLQJ� WKDW� WKH� WLPH� IDFWRU� ZDV� FUXFLDO²'��� ZDV
QRQH[LVWHQW� DW� WKH� WLPH� RI� GHFLVLRQ� DQG� FRXOG� WKHUHIRUH� QRW� EH
HYDOXDWHG��ZKLOH� WKH�,%0������KDG�EHHQ�SURYHQ�ERWK�XVHIXO�DQG
UHOLDEOH� LQ�SUDFWLFH��$OVR�� WKH�VL]H�RI� WKH�FRPSDQLHV�JDYH� WKH�DG�
YDQWDJH� WR� ,%0²WKH�ELJJHU�FRPSDQ\�FRXOG�EH�H[SHFWHG� WR�JLYH
EHWWHU�VHUYLFH�DQG�VXSSRUW�WKDQ�6DDE��DQG�WKLV�ZDV�D�PDMRU�IDFWRU
LQ�82.¶V�HYDOXDWLRQ�

6WUlQJ� SUHVHQWHG� D� UKHWRULFDO� FORVXUH� PHFKDQLVP� ZKHQ� KH
NLOOHG�WKH�GHEDWH�E\�RUGHULQJ�D�³GRXEOH�VROXWLRQ´�IRU�WKH�WHVWV��DQG
JLYLQJ�JRRG�UHDVRQV�IRU�LW��WRR���$IWHU�WKH�LQWURGXFWRU\�SKDVH��WKH
LQWHUSUHWDWLYH�IOH[LELOLW\�RI�WKH�&)8�SURMHFW�ZDV�UHGXFHG��&ORVXUH
ZDV�UHDFKHG�RQ�D�GHFHQWUDOL]HG�V\VWHP�GHVLJQ�DQG�RQ�ZKDW�FRP�
SXWHUV�VKRXOG�EH�WHVWHG�IRU�WKH�SURMHFW�

:H�FDQ�DOVR�VHH�WKDW� WKH�DFWRUV�GLG�QRW�SXUVXH�D�SULPDULO\�SR�
OLWLFDO� DUJXPHQW� LQ� WKH� VHQVH� RI� SDUW\� SROLWLFV�� EXW� UDWKHU� LQ� WKH
VHQVH� RI� D� JHQHUDO� HQGHDYRU� WR� PRGHUQL]H� VRFLHW\�� 7KHUH� ZDV� D
FRQVHQVXV�WKDW�WKLV�PXVW�EH�GRQH�DQG�WKDW�FRPSXWHUV�ZHUH�RQH��RU
IRU� VRPH� DFWRUV� WKH�� PHDQV� WR� DFKLHYH� LW�� &RPSXWHUL]DWLRQ� ZDV
JRRG�IRU�HYHU\ERG\��ZKLOH�LQGXVWULDO�SROLF\�SURWHFWLRQLVP�GLYLGHG
WKH�DFWRUV�LQ�WZR�LGHRORJLFDO�JURXSV��WKRVH�ZKR�SXW�LQWHUQDWLRQDOL�
]DWLRQ� ILUVW� DQG� WKRVH� ZKR� SXW� VWURQJ� LQGXVWULDO� SROLF\� PDNLQJ
WKURXJK� VWDWH� SURFXUHPHQWV� ILUVW�� 7KH� WHFKQRORJLFDO� DUJXPHQW
GLIIHUHG�EHWZHHQ�DFWRUV��:KLOH�WKH�FRPPLWWHHV�DQG�PDQ\�UHIHUUDO
ERGLHV� DUJXHG� RQ� D� FRQFHSWXDO� OHYHO� �FRPSXWHUL]DWLRQ� RU� QRW�� RU�
JDQL]DWLRQDO�VROXWLRQV��GHOD\V��HWF����001��6DDE��DQG�WKH�GHIHQGHUV
RI�WKH�'���ZHQW�PRUH�LQWR�WHFKQLFDO�GHWDLOV��XVLQJ�DUJXPHQWV�DERXW
VSHHG��UHGXQGDQW�FDSDFLW\��DQG�IOH[LELOLW\��0D\EH�WKLV�LV�D�W\SLFDOO\
6ZHGLVK�ZD\�RI�PDQDJLQJ� VRFLDO� FKDQJH�� EURDG� FRQVHQVXV� RQ� WKH
FHQWUDO�LVVXH��EXW�KDUG�GHEDWH�RQ�WKH�GHWDLOV�

Phase 2: The Contestants—IBM 1401,
System/360, and Saab D21
7KH� VHFRQG�SKDVH�RI� WKH� FRPSXWHUL]DWLRQ�SURFHVV� VWDUWV�ZLWK� WKH
�����GHFLVLRQ�WR�VHW�XS�WZR�WHVW�VLWHV�ZLWK�,%0�DQG�6DDE�FRPSXW�
HUV�� 7KLV� VHWWOHG� WKH� FRQWURYHUV\� IRU� WKH� PRPHQW�� 7KURXJK� WKH
VSOLWWLQJ�RI�WKH�RUGHUV��DOO�SDUWLHV�ZRXOG�EH�VDWLVILHG��DQG�WKH�ORVV
RI� IDFH�ZDV�UHGXFHG��%XW� WKH�DGYRFDWHV�RI� WKH� ,%0������V\VWHP
IRXQG�WKHPVHOYHV�ILJKWLQJ�IRU�DQ�RXWPRGHG�V\VWHP�RQFH�WKH�,%0
6\VWHP�����ZDV�DQQRXQFHG� LQ�$SULO�������ZKLOH� WKH�QDWLRQDO� LQ�
GXVWULDO� SROLF\� DGYRFDWHV� ZHUH� SOHDVHG� WKDW� 6DDE¶V� FRPSXWHU
VKRZHG�EHWWHU�UHVXOWV�DQG�EHDW�,%0�LQ�FRVW�SHUIRUPDQFH�FRPSDUL�
VRQV�� (YHQ� WKRXJK� WKH� WHVWV� VKRZHG� WKDW� 6DDE¶V� FRPSXWHU� ZDV
EHWWHU��WKH�ILQDO�RUGHUV�ZHUH�VSOLW�EHWZHHQ�6DDE�DQG�,%0��%\�PLG
������DOO�&)8�V\VWHPV�KDG�EHHQ�GHOLYHUHG��%XW�WKH�PDLQ�TXHVWLRQ



Big Blue Gets Beaten

������,(((�$QQDOV�RI�WKH�+LVWRU\�RI�&RPSXWLQJ��9RO������1R���������

UHPDLQHG��2Q�ZKDW�JURXQGV�DQG�LQ�DFFRUGDQFH�ZLWK�ZKDW�FULWHULD
VKRXOG�RQH�YHQGRU�RU�V\VWHP�EH�SUHIHUUHG"

,Q�WKH�IROORZLQJ�VHFWLRQ��ZH�ZLOO�WDNH�D�FORVHU�ORRN�DW�WKH�FRQ�
WHVWDQWV� LQ� WKH�&)8�FRQWURYHUV\��RQ� WKH�RQH�KDQG�� WKH�FRPSXWHUV
,%0������DQG�6\VWHP�����PRGHO����DQG�,%0�6YHQVND�$%�DQG�
RQ� WKH� RWKHU�� WKH�6DDE�'��� DQG�6YHQVND�$HURSODQ�$NWLHERODJHW�
7KURXJK�DQDO\]LQJ�EURFKXUHV�XVHG�WR�VHOO�WKH������DQG�'���FRP�
SXWHUV²DQG�VHHLQJ�KRZ�WKHVH�ZHUH�³SDFNDJHG´�IRU�SUHVHQWDWLRQ�WR
SURVSHFWLYH� FXVWRPHUV²WKH� LQWHQWLRQ� LV� WR� VWXG\� DQRWKHU� W\SH� RI
³WH[W´� UDWKHU� WKDQ� WKH� RIILFLDO� VWDWHPHQWV� UHSUHVHQWLQJ� WKH� FRP�
SXWLQJ�GLVFRXUVH�LQ�6ZHGHQ�DURXQG�������:H�ZLOO�DOVR�ORRN�DW�WKH
ILUVW�SUDFWLFDO�WULDO�RI�WKH�,%0�DQG�6DDE�FRPSXWHUV�

Big Blue in Sweden
,%0�6YHQVND�$%�ZDV� HVWDEOLVKHG� LQ������DQG�ZDV� D�SLRQHHU� LQ
WKH� SXQFKHG� FDUG� DQG� FRPSXWLQJ� EXVLQHVV� LQ� 6ZHGHQ�� ,QWHUQD�
WLRQDO�%XVLQHVV�0DFKLQHV�&RUSRUDWLRQ��ZLWK� LWV� URRWV� LQ� WKH�8�6�
RIILFH� DSSOLDQFH� LQGXVWU\� RI� WKH� HDUO\� ��WK� FHQWXU\�� KDG� E\� ����
EHFRPH�RQH�RI�WKH�ZRUOG¶V�ODUJHVW�FRPSDQLHV��ZLWK�VRPH��������
HPSOR\HHV� DQG� D� WXUQRYHU� RI� QHDUO\� ��� ELOOLRQ� 6ZHGLVK
NURQH������������� ,%0�6YHQVND�$%�� LQ� ������ KDG� VRPH� ������ HP�
SOR\HHV�DQG�D�WXUQRYHU�RI�����PLOOLRQ�6ZHGLVK�NURQH��RI�ZKLFK���
PLOOLRQ� 6ZHGLVK� NURQH� ZHUH� DFFRXQWHG� IRU� E\� H[SRUW�� ,%0� KDG
DSSUR[LPDWHO\� ��� SHUFHQW� RI� WKH� 6ZHGLVK� FRPSXWHU�PDUNHW�� DQG
WKH�LQWHUQDWLRQDO�PDUNHW�VKDUH�ZDV�DERXW�WKH�VDPH��,%0¶V�VKDUH�RI
WKH�8�6��PDUNHW�H[FHHGHG����SHUFHQW�������������7KH�6ZHGLVK�VXE�
VLGLDU\�JUHZ� IDVW� LQ� WKH�����V� DQG�����V�� ,Q������� WKH� FRPSDQ\
KDG���� HPSOR\HHV� DQG� D� ����PLOOLRQ�6ZHGLVK� NURQH� WXUQRYHU�� LQ
������ LW� KDG� ���� HPSOR\HHV� DQG� D� ����� PLOOLRQ� 6ZHGLVK� NURQH
WXUQRYHU��%\�������WKH�FRPSDQ\�KDG�������HPSOR\HHV�DQG�D�WXUQ�
RYHU�RI�������PLOOLRQ�6ZHGLVK�NURQH���

,Q�6ZHGHQ��WKH�ILUVW�,%0��&�7�5��SXQFKHG�FDUG�PDFKLQHU\�KDG
EHHQ� LQVWDOOHG� LQ� ����� DW� %UDQGRFK� /LII|UVlNULQJV� $%� 6YHD� LQ
*RWKHQEXUJ�� 2WKHU� HDUO\� XVHUV� ZHUH� 6YHQVND� .XOODJHUIDEULNHQ
�6.)��LQ�*RWKHQEXUJ��������DQG�WKH�1DWLRQDO�%XUHDX�RI�6WDWLVWLFV
�6&%�� 6WRFNKROP�� ������� (DUO\� SURGXFWV� VROG� LQ� 6ZHGHQ� DSDUW
IURP�SXQFKHG�FDUG�PDFKLQHU\�ZHUH�

•� VFDOHV�
•� WLPH�UHFRUGHUV�
•� HOHFWULF�FORFNV��DQG
•� HOHFWULF�W\SHZULWHUV��VWDUWLQJ�LQ�������

,%0� VHW� XS� D� VHUYLFH� EXUHDX� IRU� FRPSXWDWLRQ� LQ� 6WRFNKROP� LQ
������$V�ZH�FDQ�VHH��WKH�FRPSDQ\�ZDV�ZHOO�HVWDEOLVKHG�DV�D�SUR�
YLGHU� RI� RIILFH� HTXLSPHQW� LQ� 6ZHGHQ� ORQJ� EHIRUH� WKH� FRPSXWHU
EXVLQHVV�VWDUWHG��,%0¶V�HDUO\�FRPSXWLQJ�SURGXFWV�ZHUH�LQWURGXFHG
DV�IROORZV�

•� ,%0�����DOSKDQXPHULF�WDEXODWRU�LQ������
•� ,%0�����WDEXODWRU�LQ������
•� ,%0�����HOHFWURQLF�YDOYH�FDOFXODWRU�LQ������
•� PDJQHWLF�WDSH�DV�D�VWRUDJH�PHGLXP�LQWURGXFHG�LQ�������LQ

6ZHGHQ�LQ��������DQG
•� ,%0������WKH�ILUVW�HOHFWURQLF�FRPSXWHU�V\VWHP�LQ�PLGSULFH

VHJPHQW�� LQ� ����� �WKH� ILUVW� 6ZHGLVK� RUGHU�ZDV� E\� 6WDWHQV
-lUQYlJDU�LQ�������

,%0�LQWURGXFHG�LWV������LQ�������DQG�VRPH����RUGHUV�IRU�LW�ZHUH
SODFHG�LQ�6ZHGHQ�WKH�ILUVW�\HDU��([FKDQJHDEOH�PDJQHWLF�GLVN�VWRU�

DJH�ZDV�LQWURGXFHG�LQ�������,Q������� WKH�,%0�6\VWHP�����FRP�
SXWHU�IDPLO\�ZDV�LQWURGXFHG�ZRUOGZLGH�

,Q� WKH� ����V� DQG� ����V�� ,%0� ZDV� FULWLFL]HG� IRU� EHLQJ
³KHJHPRQLF�´� QRW� RQO\� LQ� WKH� 6ZHGLVK� PDUNHW� EXW� DOO� RYHU� WKH
ZRUOG������������� )RU� PDQ\� SHRSOH�� ,%0� ZDV� V\QRQ\PRXV� ZLWK
FRPSXWHUV�� MXVW� OLNH�5DQN�;HUR[� IRU� D� ORQJ� WLPH�ZDV� WKH� ³RQO\´
SKRWRFRSLHU� YHQGRU� �³WR� ;HUR[´��� 7KH� SDUDOOHOV� DUH� PDQ\� WR� WR�
GD\¶V�FODLPV�DJDLQVW�0LFURVRIW�

IBM Machines Competing for the CFU System
7KH�,%0������'DWD�3URFHVVLQJ�6\VWHP�TXLFNO\�EHFDPH�RQH�RI�WKH
PRVW�LPSRUWDQW�DQG�VXFFHVVIXO�SURGXFWV�,%0�KDG�HYHU�DQQRXQFHG�
$�VPDOO�FRQILJXUDWLRQ��ZLWKRXW�WDSH�GULYHV�DQG�ZLWK�WKH�PLQLPXP
PHPRU\�FDSDFLW\�RI�������FKDUDFWHUV��ZDV�DYDLODEOH�IRU�MXVW�XQGHU
�������SHU�PRQWK²D�PXFK�ORZHU�UHQWDO�IRU�PXFK�KLJKHU�SHUIRUP�
DQFH� WKDQ�D�³ELJ´�DFFRXQWLQJ�PDFKLQH�FRQILJXUDWLRQ�� ,W�KDV�EHHQ
UHPDUNHG�LQ�D�KLVWRU\�RI� ,%0¶V�HDUO\�FRPSXWHUV� WKDW� LW�ZRXOG�EH
QR� H[DJJHUDWLRQ� WR� VD\� WKDW� WKH� ,%0� ����� RSHQHG� WKH� ZRUOG� RI
HOHFWURQLF� GDWD� SURFHVVLQJ� IRU� WKH� ILUVW� WLPH� WR� D� EURDG� UDQJH� RI
VPDOO� DQG� PHGLXP�VL]HG� XVHUV� RI� ,%0¶V� SXQFKHG� FDUG� V\VWHPV
DQG� DOVR�JDYH� ,%0� LWV� ILUVW� UHDOLVWLF� JOLPSVH�RI� WKH� VL]H� DQG� LP�
SRUWDQFH�RI�WKH�FRPSXWHU�PDUNHW�WKDW�ZDV�XQIROGLQJ���

,%0�KDG�D�ZHOO�HVWDEOLVKHG�VDOHV�RUJDQL]DWLRQ�ORQJ�EHIRUH�WKH
&)8�SURMHFW�DURVH��LW�ZDV�FDSDEOH�RI�WUDQVIHUULQJ�FXVWRPHU�QHHGV
WR� UHVHDUFK� DQG� GHYHORSPHQW� GHSDUWPHQWV� EXW� GHVLJQHG� ILUVW� DQG
IRUHPRVW�WR�SHUVXDGH�WKH�ZRUOG�WKDW�,%0�SURYLGHG�WKH�PRVW�YHUVD�
WLOH�FRPSXWLQJ�UHVRXUFHV�� ,Q�D�6ZHGLVK�VDOHV�EURFKXUH� �VHH�)LJ����
IRU� WKH������ VHULHV�� WKH� IDFW� WKDW� ,%0�ZDV�ELJ²ERWK� LQ�6ZHGHQ
DQG�LQ�WKH�UHVW�RI�WKH�ZRUOG²ZDV�XVHG�WR�VWUHVV�WKDW�WKH������'DWD
3URFHVVLQJ�6\VWHP�ZDV�ELJ�DV�ZHOO���

)LJ�����7KLV�EURFKXUH�ZDV�SXEOLVKHG�E\�,%0�6YHQVND�$%¶V� LQIRUPD�
WLRQ�GHSDUWPHQW�LQ�������7KH�PDS�VKRZHG�WKH�SODFHV�LQ�6ZHGHQ�ZKHUH
,%0�KDG�DQ�RIILFH�

�6RXUFH��,%0�6YHQVND�$%�,%0������,%0�,QI��DYG���6WRFNKROP�������

FRXUWHV\�1DWLRQDO�0XVHXP�RI�6FLHQFH�DQG�7HFKQRORJ\��6WRFNKROP�

7KH� EHVW�VHOOLQJ� ,%0� �����ZDV� UHSODFHG� E\� D� QHZ� FRPSXWHU
IDPLO\�LQ�������2Q���$SULO�������WKH�,%0�6\VWHP������VHH�)LJ����
ZDV�DQQRXQFHG��DQG�LW�VRPHZKDW�FKDQJHG�WKH�WHFKQLFDO�SUHFRQGL�
WLRQV�IRU� WKH�&)8�SURMHFW�������7KH�6\VWHP�����FRPSDWLEOH�UDQJH
RI� FRPSXWHUV� FRQVLVWHG� RI� VL[� GLVWLQFW� SURFHVVRUV�&38V� DQG� ��
SHULSKHUDOV�� ZKLFK� ZHUH� LQWHQGHG� WR� UHSODFH� DOO� ,%0¶V� FXUUHQW
FRPSXWHUV��H[FHSW�WKH�VPDOOHVW�DQG�WKH�ODUJHVW���7KLV�ZDV�WKH�ILUVW
PDVVLYH�DQQRXQFHPHQW�RI�D�ZKROH�UDQJH�RI�FRPSDWLEOH�FRPSXWHUV
EXLOW�RQ�LQWHUFKDQJHDELOLW\�DQG�D�VWDQGDUG�LQWHUIDFH��DQG�LW�LV�VDLG
WR�KDYH�WDNHQ�WKH�LQGXVWU\�PRUH�RU�OHVV�E\�VXUSULVH���



,(((�$QQDOV�RI�WKH�+LVWRU\�RI�&RPSXWLQJ��9RO������1R���������������

)LJ�����7KH�,%0�6\VWHP�����UDQJH�RI�FRPSXWHUV� LQWURGXFHG� LQ�$SULO
�����VHW�D�QHZ�VWDQGDUG�IRU�FRPSXWLQJ��,W�DOVR�FKDQJHG�WKH�SUHFRQGL�
WLRQV�IRU�WKH�&)8�SURMHFW�LQ�PDQ\�ZD\V��7KLV�ZDV�\HW�DQRWKHU�XQWULHG
FRPSXWHU�V\VWHP�WKDW�WKH�82.�&)8�FRPPLWWHH�KDG�WR�FRQVLGHU��%XW
,%0� FRQVLGHUHG� WKDW� LW� ZDV� QRW� GLIIHUHQW�� RQO\� EHWWHU�� DQG� WKXV� QR
WHVWLQJ�ZDV�QHHGHG�

�6RXUFH��,%0�6YHQVND�$%�,%0�1\WW�([WUD�$SULO������

6\VWHP�����ZDV� D� IXOO\� WUDQVLVWRUL]HG� FRPSXWHU� EXLOW� RQ� LQWH�
JUDWHG�VROLG�ORJLF�WHFKQRORJ\�FLUFXLWU\�ZLWK�PDJQHWLF�FRUH�VWRUH��,W
ZDV� GHVLJQHG� LQ�PRGXOHV�ZLWK� FRPSDWLEOH� VWDQGDUG� XQLWV��ZKLFK
PDGH�PDQ\�GLIIHUHQW�FRQILJXUDWLRQV�SRVVLEOH��$W�WKH�LQWURGXFWLRQ�
WKHUH�ZHUH�VL[�PRGHOV��RI�ZKLFK�WKH�VPDOOHVW��,%0���������FRXOG
SHUIRUP� ������� DGGLWLRQV� SHU� VHFRQG�� ZKLOH� WKH� ELJJHVW� FRXOG
SHUIRUP�����PLOOLRQ�SHU�VHFRQG��7KH�PRGXODU�SULQFLSOH�LQWURGXFHG
ZLWK�6\VWHP�����ZDV�DSSOLHG�RQ�ERWK�KDUGZDUH�DQG�VRIWZDUH��7KH
PDFKLQH�� RU� UDWKHU� WKH� V\VWHP�� ZDV� D� VR�FDOOHG� WKLUG�JHQHUDWLRQ
FRPSXWHU�WKDW�KDG�PRVW�RI�WKH�FKDUDFWHULVWLFV�RI�D�³PRGHUQ´�FRP�
SXWHU�� D� SRZHUIXO� RSHUDWLQJ� V\VWHP�� PXOWLWDVNLQJ�� DQG� IXOO� FRP�
SDWLELOLW\�� )XOO� FRPSDWLELOLW\�PHDQW� WKDW� WKH� XVHU� RI� RQH�PDFKLQH
FRXOG� UXQ� WKH� VDPH� SURJUDP� ZLWKRXW� UHFRPSLODWLRQ� RQ� DQ\� PD�
FKLQH�LQ�WKH�VHULHV²IURP�WKH�VPDOOHVW�WR�WKH�ELJJHVW��,W�DOVR�KDG�D
VWDQGDUG� ,�2�EXV� IRU�SHULSKHUDO� HTXLSPHQW�� �7KLV�ZDV� VRPHWLPHV
UHIHUUHG� WR�DV�³,%0�HQYLURQPHQW�´�DQG� LW�RSHQHG� WKH�GRRU� WR� WKH
SOXJ�FRPSDWLEOH� LQGXVWU\���7KLV�ZDV�D�VWURQJ� WHFKQLFDO�DUJXPHQW�
VLQFH� WKH� LQFRQYHQLHQFHV� DQG� FRVWV� IRU� WKH� XVHU� WR� FRQYHUW� SUR�
JUDPV�IRU�D�QHZ�FRPSXWHU�ZHUH�KLJK���

,Q�-XQH�������DOPRVW�H[DFWO\�RQH�\HDU�DIWHU�3DUOLDPHQW�KDG�GH�
FLGHG� RQ� WKH� FRXQW\� FRPSXWHUV�� &)8� RQ� LWV� RZQ� LQLWLDWLYH� KDG
ZULWWHQ� WR� ,%0� 6YHQVND� $%� DQG� ³DVNHG� ,%0� WR� SUHOLPLQDULO\
UHVHUYH�RQH�>,%0����@�FRPSXWHU�V\VWHP�PRGHO����IRU�GHOLYHU\´�WR
UHSODFH�WKH������DW�WKH�6WRFNKROP�WHVW�VLWH����,Q�1RYHPEHU������
ERWK�&)8�DQG�6WDWVNRQWRUHW��6ZHGLVK�$JHQF\�IRU�$GPLQLVWUDWLYH
'HYHORSPHQW�� DJUHHG� WKDW� WKH������ FRQWUDFW� IRU� GHOLYHU\�RI� QLQH
,%0������FRPSXWHUV�VKRXOG�EH�FKDQJHG��VR�WKDW�,%0�FRXOG�VXS�
SO\�WKH�QHZ�6\VWHP�����0RGHO���������

Saab Electronics Ltd
,Q� WKH� VSULQJ� RI� ������ VRPH� HQJLQHHUV� IURP� WKH� HOHFWURQLFV� GH�
SDUWPHQW�RI�6YHQVND�$HURSODQ�$NWLHERODJHW��6DDE��6DDE�$LUFUDIW
&RPSDQ\�� PDGH� WKH� ILUVW� LQVWDOODWLRQ� RI� D� '��� FRPSXWHU� DW
6NDQGLQDYLVND�(OYHUN��DQ�HOHFWULFLW\�SRZHU�VXSSOLHU�LQ�6WRFNKROP�

7KLV�XQWULHG�PDFKLQH²QRW�D�VLQJOH�'���FRPSXWHU�H[LVWHG�EHIRUH
WKLV� LQVWDOODWLRQ²ZDV� EXLOW� PRUH� RU� OHVV� RQ� VLWH� LQ� 6WRFNKROP�
6DDE� WRRN�D�SURWRW\SH�'���WKH� ILUVW� IXOO\� WUDQVLVWRUL]HG�FRPSXWHU
EXLOW� LQ�6ZHGHQ���DGGHG�VRPH�H[WHUQDO�XQLWV��DQG�FRQWLQXHG�ZLWK
FRQVWUXFWLRQ��OHDUQLQJ�WKH�KDUG�ZD\��VHH�)LJ������$�FHQWHU�RI�FRP�
SHWHQFH� IRU� WKH� GHYHORSPHQW� RI� DSSOLFDWLRQV�ZDV� IRUPHG� DURXQG
WKLV�PDFKLQH��DQG�PDQ\�QHZ�DQG�XQWULHG�ILHOGV�RI�FRPSXWLQJ�ZHUH
H[SORUHG�� ERWK� LQ� WKH� VFLHQWLILF�HQJLQHHULQJ� ILHOG� DQG� IRU� ('3
XVHV��,Q�D�IHZ�\HDUV��WKH�'���V\VWHP��VHH�)LJ�����DQG�WKH�IROORZLQJ
'���PRGHO�ZHUH� HVWDEOLVKHG� DV� FRPSHWHQW� DQG�YHUVDWLOH� ³PDWKH�
PDWLFDO� PDFKLQHV´� RU� JHQHUDO�SXUSRVH� PDLQIUDPHV� WKDW� FRXOG
FRPSHWH�ZHOO�ZLWK�FRPSXWHUV�IURP�LQWHUQDWLRQDO�YHQGRUV��VXFK�DV
,%0��5&$��&RQWURO�'DWD��DQG�5HPLQJWRQ�5DQG������������

)LJ�� ���7KH�'��SURWRW\SH�KDG�D� YHU\� VPDOO�&38�PRGXOH�� ,W�ZHLJKHG
VRPH�����NLORV�DQG�QHHGHG�RQO\�D�����ZDWW�SRZHU�VXSSO\��7KH�HPEOHP
LQ�WKH�ORZHU�ULJKW�FRUQHU�ZDV�FKDQJHG��GHSHQGLQJ�RQ�WR�ZKRP�LW�ZDV
VKRZQ�� '�� IRU� SRWHQWLDO� FLYLOLDQ� FXVWRPHUV� DQG� 6$1.� �6DDE¶V� 1X�
PHULVND�.DON\ODWRU��IRU�SRWHQWLDO�PLOLWDU\�RQHV�

�6RXUFH��'DWDVDDE�DUFKLYH�

)LJ�� ��� 7KH� '��� LQ� WKH� ILUVW� LQVWDOODWLRQ� DW� 6NDQGLQDYLVND� (OYHUN�
6WRFNKROP�

�6RXUFH��'DWDVDDE�DUFKLYH�

6DDE¶V� FDOFXODWLRQ� GHSDUWPHQW²OHG� VLQFH� ����� E\� %|UMH
/DQJHIRUV��ZKR�ODWHU�EHFDPH�6ZHGHQ¶V�ILUVW�SURIHVVRU�LQ�LQIRUPD�



Big Blue Gets Beaten

������,(((�$QQDOV�RI�WKH�+LVWRU\�RI�&RPSXWLQJ��9RO������1R���������

WLRQ�SURFHVVLQJ²ZDV�D�IUHTXHQW�XVHU�RI�WKH�%(6.�FRPSXWHU�ZKHQ
LW�ZDV�UHDG\�LQ���������������6WDUWLQJ�LQ�������WKH�GHSDUWPHQW�DOVR
XVHG� WZR� ,%0� ���� ³(OHFWURQLF� &DOFXODWLQJ� 3XQFKHV´� DQG� RQH
,%0�&3&��&DUG�3URJUDPPHG�&DOFXODWRU��IRU�LWV�PDVVLYH�FDOFXOD�
WLRQV�LQ�FRQQHFWLRQ�ZLWK�DLUFUDIW�GHVLJQ��1XPHULFDO�DQDO\VLV��ILQLWH�
HOHPHQW�PHWKRG��KDG�EHFRPH�D�PDMRU�WRRO�LQ�DLUFUDIW�FRQVWUXFWLRQ�
DQG�WKLV�GHPDQGHG�KHDY\�FRPSXWLQJ�UHVRXUFHV��$IWHU�KDYLQJ�XVHG
WKH� %(6.� IRU� D� FRXSOH� RI� \HDUV�� 6DDE� GHFLGHG� WR� EXLOG� LWV� RZQ
FRS\�RI� WKH�PDFKLQH� LQVWHDG� RI� WU\LQJ� WR� EX\� DQ� DGYDQFHG� FRP�
SXWHU�IURP�DEURDG���

6DDE¶V� FRS\� RI� WKH� %(6.�� FDOOHG� 6$5$� �³6DDEV� 5lNQH�
$XWRPDW´�6DDE¶V� DXWRPDWLF� FDOFXODWLQJ� PDFKLQH��� ZKLFK� ZDV� XS
DQG� UXQQLQJ� LQ�������ZDV�H[SDQGHG�ZLWK� DQ� LQ�KRXVH�EXLOW�PDJ�
QHWLF�WDSH�VWRUH�LQ������DQG�XVHG�IRU�FRQVWUXFWLRQ�DQG�GHVLJQ�ZRUN
LQ�FRQQHFWLRQ�ZLWK�6DDE¶V�DLUFUDIW�SURGXFWLRQ��6$5$�ZDV�GLVPDQ�
WOHG�LQ������

6DDE¶V� HFRQRPLF� GHSDUWPHQW� XVHG� DQ� ,%0� ���� �VLQFH� �����
DQG�DQ�,%0������VLQFH�������IRU�DGPLQLVWUDWLYH�URXWLQHV��,Q������
WKLV� EHFDPH� D� VRXUFH� RI� FRQIOLFW� ZKHQ� WKH� FRPSDQ\� ZDQWHG� WR
UHSODFH�WKH�,%0�PDFKLQHV�ZLWK�D�'���

7KH�'��ZDV�ILUVW�WHVWHG�LQ�$XJXVW���������,W�ZDV�WUDQVLVWRUL]HG�
KDG� PDJQHWLF� FRUH� VWRUH�� XVHG� YHU\� OLWWOH� SRZHU�� DQG� ZDV� FRP�
SDFW²LW�ZHLJKHG� RQO\� VRPH� ���� NLORJUDPV� �DERXW� ���� SRXQGV��
7KH� SXUSRVH� RI� WKLV� SURWRW\SH� ZDV� PDLQO\� WR� JDLQ� NQRZOHGJH
DERXW�KRZ�WR�EXLOG�D�VPDOO�FRPSXWHU��ZKLFK�FRXOG�EH�XVHG�DV�DQ
RQ�ERDUG� FRPSXWHU� RQ� 6DDE¶V� QHZ� FRPEDW� DLUFUDIW�� WKH� $-��
³9LJJHQ�´�$OWKRXJK�LW�ZDV�³FRPPHUFLDOO\�DFFHVVLEOH�´�WKH�'��ZDV
QRW�EXLOW�SULPDULO\�WR�EH�ODXQFKHG�RQ�WKH�PDUNHW��EXW�ZDV�RIIHUHG
WR�D�IHZ�SRWHQWLDO�PLOLWDU\�DQG�LQGXVWULDO�FXVWRPHUV�

7KH� '�� FRQFHSW� ZDV� SUHVHQWHG� SXEOLFO\� IRU� WKH� ILUVW� WLPH� LQ
FRQQHFWLRQ�ZLWK� WKH� LQWHUQDWLRQDO� ,QVWUXPHQWV� DQG�0HDVXUHPHQWV
&RQIHUHQFH� KHOG� DW� 2VWHUPDQV� 0DUPRUKDOODU� LQ� 6WRFNKROP� LQ
6HSWHPEHU������������8QWLO�WKHQ��WKH�FRPSXWHU�KDG�EHHQ�D�SULPDU�
LO\�PLOLWDU\�SURMHFW��EXW�IURP�WKHQ�RQ��6DDE�WULHG�WR�VHOO�LW�FRPPHU�
FLDOO\�XQGHU� WKH�QDPH�'���7KH� ILUVW�RUGHU� IRU�D�'���V\VWHP�ZDV
SODFHG� E\� WKH� SRZHU� VXSSOLHU� 6NDQGLQDYLVND� (OYHUN� $%� LQ� 'H�
FHPEHU� ������ 7KLV� SLRQHHULQJ� LQVWDOODWLRQ� ZDV� UHDG\� LQ� 0D\
�������

)RU�WKH�&)8�SURMHFW��6DDE�LQ�FRRSHUDWLRQ�ZLWK�)DFLW�(OHFWURQ�
LFV�� cWYLGDEHUJ�� RIIHUHG� WKH� '���3� V\VWHP�� HTXLSSHG� ZLWK� PDJ�
QHWLF� WDSH�PDVV� VWRUDJH�� SXQFKHG� FDUG� DQG� SDSHU� WDSH� ,�2� XQLWV�
DQG� SULQWHUV�� 7KH� '��� KDG� D� ORQJHU� ZRUG� OHQJWK�� D� FRPELQHG
PHPRU\� IRU� LQVWUXFWLRQV� DQG� GDWD�� DQG� D� FRQVLGHUDEO\� HQODUJHG
LQVWUXFWLRQ� OLVW�� ,W� KDG� D� VLPSOH� ORJLFDO� GHVLJQ� DQG� KLJK� LQWHUQDO
VSHHG��,WV�KLJK�VSHHG�JDYH�LW�EHWWHU�SRVVLELOLWLHV�RI�FRPPXQLFDWLQJ
ZLWK�WHUPLQDO�XQLWV��,�2���RIWHQ�HOLPLQDWLQJ�VSHFLDO�EXIIHUV���

D21 Brochures
,Q�WKH�SXEOLFLW\�PDWHULDO�6DDE�SURGXFHG�WR�VHOO�WKH�'���V\VWHP��ZH
FDQ�ILQG�VRPH�LQWHUHVWLQJ�DVSHFWV�RI�WKH�UKHWRULF�RI�WHFKQRORJ\��,Q
DQ�HDUO\��YHU\�VLPSOH�EURFKXUH���SUHVHQWLQJ�WKH�³V\QRSVLV´�RI�WKH
QRW�\HW� UHDG\�³'���'DWD�3URFHVVLQJ�DQG�&RPSXWHU�6\VWHP�´� WKH
QHZ�FRPSXWHU�ZDV�SUHVHQWHG�DV�D�³YHU\�IDVW�GLJLWDO�FRPSXWHU�V\V�
WHP�ZLWK�D�KLJK�GDWD�KDQGOLQJ�FDSDFLW\�DQG�H[FHSWLRQDO� IDFLOLWLHV
IRU�DGDSWDWLRQ�WR�VXLW�YDU\LQJ�UHTXLUHPHQWV�´�7KLV�VHQWHQFH�FDUULHG
PXFK�RI� WKH�³HQJLQHHULQJ´�DWWLWXGH� WRZDUG� WKH�SURGXFW� WKDW�FKDU�
DFWHUL]HG� 6DDE¶V� HDUO\� SUHVHQWDWLRQV� RI� LWV� QHZ� FRPSXWHU�� ,W�ZDV
WUXO\� D� PDFKLQH�� D� E\�SURGXFW� RI� 6DDE¶V� KLJKO\� VNLOOHG� DLUFUDIW
SURGXFWLRQ��DQG�ZDV�QRW�LQWHQGHG�DV�D�FRPPRGLW\�

³)OH[LELOLW\´�ZDV� WKH� ³SLWFK´� RI� WKH� WH[W�� IOH[LELOLW\� VWHPPLQJ
IURP�IDVW� LQWHUQDO� ORJLF��KLJK� WUDQVIHU� UDWH� WR� DQG� IURP� WKH�&38�
DQG� D�ZHOO�SODQQHG�PRGXODU� FRQVWUXFWLRQ��7KH�PHVVDJH�ZDV� WKDW
WKLV� UHQGHUHG� WKH�'���XVHIXO� IRU� WKH�PRVW�ZLGHO\�YDULHG�DSSOLFD�
WLRQV�� ERWK� IRU� DGPLQLVWUDWLYH� DQG� WHFKQLFDO�VFLHQWLILF� GDWD� SURF�
HVVLQJ�DV�ZHOO�DV�IRU�SURFHVV�FRQWURO��VHH�7DEOH�����7KH�PRVW�³GH�
VLUDEOH´�WHFKQLFDO�SURSHUWLHV�RI�WKH�FRPSXWHU�V\VWHP�ZHUH�JLYHQ�DV
�DQG�WKLV�LV�UHDOO\�D�WHFKQRORJLFDO�UKHWRULF��

•� 7KH�VL]H�RI�ERWK�WKH�FRUH�VWRUH�DQG�WKH�H[WHUQDO�PHPRU\�FDQ
EH�PDWFKHG�WR�UHTXLUHPHQWV�

•� 9LUWXDOO\� DOO� WHUPLQDO� XQLWV� �PDJQHWLF� WDSH�� OLQH� SULQWHUV�
SXQFKHG�FDUG�HTXLSPHQW��HWF���FDQ�UHDGLO\�EH�FRQQHFWHG�

•� 7KH�V\VWHP�FDQ�HDVLO\�EH�RSWLPL]HG�IRU�D�JLYHQ�DSSOLFDWLRQ�
•� 7KH� V\VWHP� OHQGV� LWVHOI� WR�PRGLILFDWLRQ� WR�PHHW� FKDQJLQJ

UHTXLUHPHQWV�
•� 6HUYLFLQJ�LV�HDV\�

$OVR��WKH�UHOLDELOLW\�RI�WKH�V\VWHP²WKDQNV�WR�³PHWLFXORXV�WHVWLQJ
RI�FRPSRQHQWV�DQG�JRRG�FLUFXLW�GHVLJQ´²ZDV�SRLQWHG�RXW�

TABLE 3
SPECIFICATIONS OF THE D21 PRESENTED IN AN EARLY PROSPECTUS

6RXUFH��6YHQVND�$HURSODQ�$NWLHERODJHW�'���'DWD�3URFHVVLQJ�DQG�&RP�
SXWHU�6\VWHP��������

7KURXJKRXW� WKH� WH[W�� D� ORZ� SURILOH� ZDV� NHSW�� 7KH� LQKHUHQW
�WHFKQLFDO��IHDWXUHV�RI�WKH�FRPSXWHU�VKRXOG�VSHDN�IRU�WKHPVHOYHV�
.H\�ZRUGV�ZHUH� ³IDVW�´� ³KLJK� FDSDFLW\�´� ³IOH[LELOLW\�´� DQG� ³UHOL�
DELOLW\�´�ZKLFK�DOO�KDG�WR�GR�ZLWK�WHFKQLFDO�SURSHUWLHV�RI�WKH�FRP�
SXWHU��$� ORQJ�GHVFULSWLRQ�RI�SURJUDPPLQJ� ODQJXDJHV� FRQYH\HG� D
GRXEOH�PHVVDJH��2Q�WKH�RQH�KDQG��LW�VKRZHG�WKDW�WKH�'���V\VWHP
KDG�D�³IXOO´�UDQJH�RI�SURJUDPPLQJ�UHVRXUFHV��ZKLOH�RQ� WKH�RWKHU
KDQG��SKUDVHV�VXFK�DV�³WKH�SURJUDP�OLEUDU\�LV�G\QDPLF�DQG�XQGHU�
JRHV�FRQVWDQW�GHYHORSPHQW�´�³LQWHQVLYH�ZRUN�LV�DW�SUHVHQW�LQ�SURJ�
UHVV� RQ� VHYHUDO� DVSHFWV�´� DQG� ³WKH� '��� V\VWHP� LV� MXVW� DV� ZHOO
HTXLSSHG�LQ�WKLV�UHVSHFW�DV�LW�LV�RQ�WKH�KDUGZDUH�VLGH´�KDG�DQ�XQ�
GHUWRQH� RI� QRW� EHLQJ� UHDG\� \HW�� WKDW� 6DDE�ZDV� SURPLVLQJ� D� OLWWOH
PRUH� WKDQ�ZKDW�FRXOG�EH�GHOLYHUHG�DW� WKH�PRPHQW�� �7KLV�ZDV��RI



,(((�$QQDOV�RI�WKH�+LVWRU\�RI�&RPSXWLQJ��9RO������1R���������������

FRXUVH��QRWKLQJ�XQLTXH�IRU�6DDE��YDSRUZDUH�LV�VWLOO�D�ZHOO�NQRZQ
SKHQRPHQRQ��� 7KH� ³PHWLFXORXV� WHVWLQJ� RI� FRPSRQHQWV� DQG� JRRG
FLUFXLW� GHVLJQ´� DUJXPHQW�ZDV� FRXSOHG� WR� 6DDE¶V� DLUFUDIW� SURGXF�
WLRQ²WKH�PHVVDJH� EHLQJ� ³LI�ZH� FDQ� EXLOG� DLUFUDIW�ZLWK� KLJK� GH�
PDQGV�RQ�TXDOLW\��ZH�FDQ�EXLOG�UHOLDEOH�FRPSXWHUV�´

,Q�DQRWKHU�VDOHV�EURFKXUH��IURP�������WKH�SDFNDJLQJ�ZDV�PRUH
HODERUDWH��7KH�PHVVDJH�ZDV�PDLQWDLQHG�WKDW� WKH�'���V\VWHP�ZDV
IDVW�DQG�IOH[LEOH��EXW�QRZ�WKH�EUDQG�QDPH�³6DDE´�DQG�WKH�IDFW�WKDW
LW� ZDV� D� 6ZHGLVK� FRPSXWHU� ZHUH� PRUH� HPSKDVL]HG���� ³'��� WKH
6ZHGLVK� FRPSXWHU´� DQG� ³WKH� ����V� FRPSXWHU� IRU� DOO� GDWD� SURF�
HVVLQJ´�ZHUH�WKH�PDLQ�PHVVDJHV��,I�WKH�EURFKXUH�GHVFULEHG�HDUOLHU
ZDV�YHU\�VLPSOLVWLF��DOPRVW�³XQ�VHOOLQJ�´�WKLV�VHFRQG�EURFKXUH�ZDV
VREHU� DQG� VSDFH\�� ZKLWH� ZLWK� EODFN� DQG� JROG� SULQWLQJ�� QRW� YHU\
FRQVSLFXRXV� LQ� WKH� OD\RXW��EXW�FOHDUO\�SHUVXDVLYH� LQ� LWV� IRUP��VHH
)LJ����DQG�)LJ�����

)LJ�� ��� ³'��²7KH� 6ZHGLVK� &RPSXWHU´� ZDV� WKH� FKRLFH� RI� WKH� ����V
DFFRUGLQJ�WR�6DDE��7KH�EURFKXUH�WHOOV�D�WDOH�RI�TXDOLW\��IOH[LELOLW\��DQG
UHOLDELOLW\�

�6RXUFH��6YHQVND�$HURSODQ�$NWLHERODJHW��'��²GHQ�VYHQVND�GDWDPDVNLQHQ�

6DDE��(OHNWURQLNDYGHOQLQJHQ�������

VL]H ± H[SDQGDELOLW\
SHUIRUPDQFH ± VSHHG
TXDOLW\ ± UHOLDELOLW\��VDIHW\�
V\VWHP ± DGDSWDELOLW\
HFRQRP\ ± YHUVDWLOLW\
VHUYLFH

)LJ�����/LNH�SDSHU�WDSH�VSXUWLQJ�RXW�IURP�D�SXQFK��WKH�DUJXPHQWV�DV
WR�ZK\�D�'���ZDV�WKH�FKRLFH�RI�WKH�����V�FXW�D�SLFWXUH�IURP�WKH�6(9
FRPSXWHU�FHQWHU�LQWR�VWULSV��(DFK�SDLU�EXLOW�RQ�DQ�DUJXPHQW�FKDQJLQJ
IURP�WHFKQLFDO�GHWDLOV�WR�PRUH�JHQHUDO�³YDOXHV�´

�6RXUFH��6YHQVND�$HURSODQ�$NWLHERODJHW��'��²GHQ�VYHQVND�GDWDPDVNLQHQ�

6DDE��(OHNWURQLNDYGHOQLQJHQ�������

,QVLGH�� WZR� OLQHV� UDQ� DFURVV� WKH�ZKROH� VSUHDG��+HUH�� SLOHG� RQ
WKH� SLFWXUH� RI� WKH� FRPSXWHU� VHWXS� DW� 6NDQGLQDYLVND� (OYHUN�� WKH
PDLQ�IHDWXUHV�RI� WKH�V\VWHP�ZHUH�SUHVHQWHG� LQ�SDLUV� WKDW�EXLOW�RQ
WKH� VDPH� ERWWRP� OLQH� DV� WKH� HDUOLHU� EURFKXUH�� EXW� ZLWK� D� PXFK
PRUH� H[SOLFLW� UKHWRULFDO� WRXFK� WR� WKH� FRS\�� 7KH� FKDUDFWHULVWLFV
HVSHFLDOO\�SRLQWHG�RXW�DV�WKH�'��¶V�DGYDQWDJHV�ZHUH�

7KH�PDLQ�FKDUDFWHULVWLFV�RI� WKH�'���V\VWHP��JLYHQ�DV�SDLUV�RI
NH\ZRUGV��H[FOXGLQJ�WKH�VHUYLFH�OLQH���ZHUH�HODERUDWHG�LQ�WKH�WH[W
DFFRPSDQ\LQJ� HDFK� SDLU�� 7KH� DUJXPHQWV� XVHG� WRJHWKHU� IRUPHG� D
VHW�RI�FDWFK�SKUDVHV�WKDW�GHVFULEHG�GHWDLOV��WHFKQLFDO�IHDWXUHV��EXW
PRVW�RI�DOO�WKH�³YDOXHV´�WKDW�WKH�'���RIIHUHG��7KH�SXOVH�RI�WKH�WH[W
ZDV�KLJK��DOPRVW�VWDFFDWR�OLNH�

$UJXPHQWV�OLVWHG�ZHUH��P\�WUDQVODWLRQ��

•� D� EURDG� VSHFWUXP� RI� VL]HV�� GHSHQGLQJ� RQ� QHHGV� �PRGXODU
FRQVWUXFWLRQ�DOORZV�HDV\�H[SDQVLRQ��'���KDV�WKH�ULJKW�VL]H��

•� DGGV� �������� ���ELW� ZRUGV� SHU� VHFRQG�� WUDQVIHUV� DOPRVW
��������ELWV�VHF� WR�DQG�IURP�PDJQHWLF� WDSHV� �'��� OHWV� WKH
H[WHUQDO� XQLWV� ZRUN� VLPXOWDQHRXVO\� DQG�PDNHV� XVH� RI� WKH
KLJK�SXOVH�RI� WKH� FHQWUDO�XQLW�� ����PLOOLRQ�EHDWV�VHF�� OLJKW�
QLQJ� IDVW� DULWKPHWLF�� ELQDU\� UHSUHVHQWDWLRQ�� VLPXOWDQHRXV
RSHUDWLRQV��DQG�ODUJH�KLJK�VSHHG�PHPRU\��

•� '���LV�EXLOW�ZLWK�WKH�KLJK�JUDGH�WHFKQRORJ\�DQG�TXDOLW\�WKDW
PDUN� WKH�DLUFUDIW�PDQXIDFWXUHU�6DDE� �HYHU\�SDUW�RI�'��� LV
FDUHIXOO\�GHVLJQHG�DQG�SURGXFHG�E\�6DDE��DIWHU�WHVWLQJ�FKR�
VHQ�E\�6DDE�WR�JXDUDQWHH�IDXOWOHVV�RSHUDWLRQ�ZLWK�WKH�KLJK�
HVW�VHFXULW\��

•� '��� LV� WKH� FRPSXWHU� RI�PDQ\�SRVVLELOLWLHV� �ULFKO\� HTXLSSHG
IRU�HDV\�SURJUDPPLQJ�RI�DOO�NLQGV�RI�('3�WDVNV��WKH�IOH[LELO�
LW\�RI�WKH�'���V\VWHP�DOORZV�IRU�IDU�UHDFKLQJ�DGDSWDELOLW\��

•� WKH�'��� RIIHUV� JRRG�('3� HFRQRP\� �D� IDVW�PDFKLQH� JLYHV
EHWWHU�PDUJLQV��DQG�H[SDQGDELOLW\�JLYHV�D� ORQJHU�HFRQRPLF
OLIHWLPH�� IRU� PDQ\� FRPSDQLHV�� '��� RIIHUV� DQ� H[WUD� HFR�
QRPLF�DGYDQWDJH�WKURXJK�LWV�YHUVDWLOLW\��

$Q�LQWHUHVWLQJ� LPDJHU\�ZDV�XVHG� WR�GHVFULEH� WKHVH�³YDOXHV�´�7KH
KLJK�SXOVH²'��¶V�JRRG�DQG�VWURQJ�KHDUW��ERGLO\�PHWDSKRU�²DQG
³OLJKWQLQJ�IDVW�DULWKPHWLF´²WKH�VSHHG�RI�OLJKW��LW�KDG�HQHUJ\�OLNH�D
IODVK� RI� OLJKWQLQJ� �SK\VLFDO� PHWDSKRU�²ZHUH� PHWDSKRUV� WDNHQ
IURP�WKH�QDWXUDO�VFLHQFHV��%\�DVVRFLDWLQJ�WKH�'���ZLWK�6DDE�� WKH
LPDJH� RI� DGYDQFHG� WHFKQRORJ\� DQG� TXDOLW\� FRQQHFWHG� WR� WKH� DLU�
FUDIW�SURGXFWLRQ�ZDV�WUDQVIHUUHG�WR�FRPSXWHUV��V\PEROLF�YDOXH�RI
EUDQG� QDPH��� 6DDE� DOVR� JXDUDQWHHG� IDXOWOHVV� RSHUDWLRQ� DQG� KLJK
VHFXULW\²ZKLFK� RI� FRXUVH� LV� DEVROXWHO\� QHFHVVDU\� LQ� DQ� DLUFUDIW
�WKH� SLWFK� EHLQJ�� ³FRPSXWLQJ� LV� OLNH� IO\LQJ´���'��� RIIHUHG�PDQ\
SRVVLELOLWLHV²LQVWHDG�RI�WKHUH�EHLQJ�RQH�DUHD�ZKHUH�WKH�'���ZDV
EHVW��WKH�LGHD�ZDV�WKDW�LW�FRXOG�EH�DGDSWHG�DQG�H[SDQGHG�WR�ILW�DQ\
SXUSRVH��D�FKDPHOHRQ���$QG�RI�FRXUVH�WHFKQRORJ\��HFRQRP\��DQG
YHUVDWLOLW\�JR�KDQG�LQ�KDQG�LQ�D�VRFLHW\�WKDW�LV�FKDQJLQJ��WKHUHIRUH
IDVW�VWRUDJH�DQG�IDVW�FRPSXWHUV�RIIHUHG�D�EHWWHU�SRVLWLRQ�IRU�WKRVH
ZKR�ZDQWHG�WR�PDUFK�LQ�VWHS�ZLWK�WKLV�SURJUHVV��WKH�FRPSXWHU�ZDV
D�JRRG�FRPSDQLRQ�WR�WKH�ODQG�RI�WKH�IXWXUH��

6DDE� DOVR� RIIHUHG� LWV�'��� FXVWRPHUV� JRRG� VHUYLFH� LQ� WKH� IRO�
ORZLQJ�IRUPV�

��� V\VWHP�DVVLVWDQFH�
��� H[SHUW�FRQVXOWDQWV�
��� OHFWXUHV�DQG�GLVFXVVLRQV�
��� VWDQGDUG�SURJUDPV�
��� SURJUDPPLQJ�V\VWHPV�



Big Blue Gets Beaten
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��� SURJUDPPLQJ�FRXUVHV�
��� GRFXPHQWDWLRQ�
��� WUDLQLQJ�LQ�VHUYLFH�DQG�UHSDLU�
��� TXDOLILHG�WHFKQLFDO�VXSSRUW��DQG

�������VSDUH�SDUWV�

,QGHHG��WKH�FRPSDQ\�SURPLVHG�WR�WDNH�FDUH�RI�DOPRVW�DQ\WKLQJ�
7KH�WH[W�RQ�WKH�EDFN�RI�WKH�EURFKXUH�WROG�D�VWRU\�RI�IDVW�GHYHO�

RSPHQW�� ,Q� RQO\� D� FRXSOH� RI� \HDUV� �����±������� 6DDE� KDG�PDQ�
DJHG�WR�GHVLJQ�DQG�EXLOG�³RQH�RI�WKH�ZRUOG¶V�IDVWHVW�DQG�PRVW�HIIL�
FLHQW�FRPSXWHU� V\VWHPV´�DOUHDG\� LQ� IXOO�RSHUDWLRQ�DW� WKUHH�SODFHV
LQ�6ZHGHQ�� ,Q������� WKLV� V\VWHP�ZRXOG�EH�XVHG� LQ� WKH� IROORZLQJ
LQGXVWULHV�

•� HQJLQHHULQJ�
•� VKLSEXLOGLQJ�
•� SRZHU�SODQWV�
•� LQVXUDQFH�
•� PHWHRURORJ\�
•� DLUFUDIW�UHVHDUFK�
•� XQLYHUVLW\�UHVHDUFK�
•� IRRG�LQGXVWU\�
•� URDG�DQG�ZDWHU�PDLQ�FRQVWUXFWLRQ��DQG
•� QDWLRQDO�UHJLVWHU�

7KLV� LV� D� WUXO\� LPSUHVVLYH� OLVW� RI� XVHV�� 7KLV�ZDV� D� UKHWRULF� RI�PDVV
HIIHFWV��EXW�DW�WKH�VDPH�WLPH��LW�ZDV�YDJXH��7KH�'���ZRXOG�EH�LQ�XVH�
EXW�WKHUH�ZDV�QR�WHVWLPRQ\�WKDW�LW�ZRUNHG�LQ�DOO�WKHVH�DSSOLFDWLRQV�

7KH�LQVLGH�VSUHDG�RI�WKH�EURFKXUH��ZLWK�LWV�VOLFHG�XS�SLFWXUH�UH�
VHPEOLQJ�VWULSV�RI�SXQFKHG�SDSHU�WDSH��WHOOV�D�VLPLODU�VWRU\��2Q�WKH
EDVLV�RI�WKH�'��¶V�WHFKQLFDO�TXDOLWLHV�DQG�6DDE¶V�ZHOO�GRFXPHQWHG
HQJLQHHULQJ� VNLOOV�� WKH� UHDGHUV� ZHUH� DVVXUHG� WKDW� LQQRYDWLYH
�WKRXJK�XQWULHG��WHFKQRORJ\�ZDV�WKH�EHVW�FKRLFH�LI�WKH\�ZDQWHG�WR
VHFXUH�WKHLU�('3�LQYHVWPHQW�IRU�WKH�IXWXUH��7KLV�FDQ�EH�FRPSDUHG
WR� WKH�,%0�UKHWRULF�RI�³VDIH�EHWV´�DQG�³ZRUOGZLGH�RUJDQL]DWLRQ´
LQ�LWV������VHULHV�EURFKXUH�

Test Sites With IBM 1401 and Saab D21 Set Up—
UOK Becomes CFU
0LQLVWHU�RI�)LQDQFH�6WUlQJ�KDG�VROYHG�WKH�SUREOHP�RI�ZKDW�FRP�
SXWHU�V\VWHP�VKRXOG�EH�WULHG�IRU�WKH�&)8�SURMHFW�E\�GHFLGLQJ�WKDW
WZR�WHVW�VLWHV�VKRXOG�EH�VHW�XS��RQH�HTXLSSHG�ZLWK�,%0�������LQ
6WRFNKROP��DQG�RQH�ZLWK�'DWDVDDE�'����LQ�/LQN|SLQJ���7KH� WHVW
VLWHV�RSHQHG�LQ�$XJXVW������DQG�UDQ�IRU�VRPH�VL[�PRQWKV���'XULQJ
WKH�WHVW�SHULRG��,%0�VWDUWHG�WR�PDUNHW�LWV�QHZ�6\VWHP�����IDPLO\�
ZKLFK� UHSODFHG� WKH�ROGHU������ VHULHV��6LQFH� WKH�6\VWHP�����ZDV
WRWDOO\�QHZ��WKH�82.�HYDOXDWLRQ�ZDV�QRZ�LQ�PDQ\�ZD\V�LQYDOLG�

7KH�&)8�ZDV�FRPPLVVLRQHG�RQ���-XO\������� ,W�ZDV� WR�FRQWLQXH
82.¶V�ZRUN�DV� WKH�RIILFLDO� ERG\� OHDGLQJ� WKH�EXLOGXS�RI� WKH� FRXQW\
FRPSXWHU�FHQWHUV�� ,Q�$SULO�������&)8�VXJJHVWHG� WR� WKH�JRYHUQPHQW
WKDW�WKH�SUHOLPLQDU\�FRQWUDFWV�ZLWK�,%0�DQG�6DDE�IRU�UHQWLQJ�FRPSXW�
HUV�VKRXOG�EH�PDGH�GHILQLWH��$W�WKH�VDPH�WLPH��WKH�&)8�VXJJHVWHG�WKDW
DOO� PDFKLQHV� QHHGHG� LQ� WKH� IXWXUH� VKRXOG� EH� WKH� ,%0� 6\VWHP����
PRGHO�������,Q�VXSSRUW�RI�WKDW�VXJJHVWLRQ��WKH�&)8�ERDUG�DGGXFHG�WKH
UHVXOWV�IURP�WKH�WHVWV�LQ�/LQN|SLQJ�DQG�6WRFNKROP�

$IWHU�WKH�WHVWLQJ�KDG�EHHQ�FRPSOHWHG�LQ�$SULO�������3DUOLDPHQW
GHFLGHG� WKDW� WKH� RUGHU� RI� VL[� FRPSXWHUV� WKDW� ZRXOG� ILOO� WKH� SUR�
FXUHPHQW�ZDV�WR�EH�GLYLGHG�EHWZHHQ�6DDE�DQG�,%0��$OO�FRPSXW�
HUV� VKRXOG�EH�RUGHUHG� DQG� LQVWDOOHG�EHIRUH�0DUFK������������������

,Q�WKH�\HDUV�����±������LQVWDOODWLRQV�ZHUH�PDGH�DW�WKH����FRXQW\

DGPLQLVWUDWLYH� ERDUGV�� ��� ,%0�6\VWHP�����PRGHO� ��V� DQG� HLJKW
'DWDVDDE�'���3�PDFKLQHV��7KH� ODVW�V\VWHP�ZDV� LQVWDOOHG� LQ�.DO�
PDU�LQ�$XJXVW��������

7KH�WHVWV�IRU�WKH�&)8�SURMHFW�ZHUH�SHUIRUPHG�EHWZHHQ�$XJXVW
����� DQG� )HEUXDU\� ������ 7KH� &)8� RYHUWO\� SUHIHUUHG� WKH� ,%0
6\VWHP�����PRGHO� ���� EXW� 6DDE�PDQDJHG� WR� GHIHQG� LWV� SRVLWLRQ�
7KLV� ZDV� PRVWO\� EHFDXVH� WKH� '��� ZDV� D� PXFK� IDVWHU� FRPSXWHU
WKDQ� WKH� ,%0�������ZKLFK� KDG� EHHQ� WKH� ILUVW� VXJJHVWLRQ� IRU� WKH
ZKROH� FRXQW\� FRPSXWHU� FHQWHU� V\VWHP�� EXW� DOVR� WKH� DUJXPHQW� WR
VXSSRUW�GRPHVWLF�LQGXVWU\�ZDV�GHFLVLYH�

,Q�3KDVH���RI�WKH�FRQWURYHUV\��&)8�XVHG�D�VRPHZKDW�RGG�ZD\
RI�DUJXLQJ�IRU�LWV�FKRLFH�RI�FRPSXWHU��7KH�WHVWV�ZHUH�PDGH�RQ�DQ
,%0� ����� DQG� D� UDWKHU� VPDOO� '��� FRQILJXUDWLRQ²DQG� VXEVH�
TXHQWO\�WKH�'���GLG�QRW�SUHVHQW�UHVXOWV�WKDW�ZHUH�PDUNHGO\�EHWWHU
WKDQ� WKRVH�RI� WKH�������HYHQ� WKRXJK�'���SURYHG�EHWWHU�RQ�PDQ\
SRLQWV��$W� WKH� VDPH� WLPH�� WKH� WHFKQLFDO� VSHFLILFDWLRQV�RI� WKH� �QRW
\HW�GHOLYHUHG��6\VWHP�����PRGHO����V\VWHP�ZHUH�FRPSDUHG�ZLWK
WKH�VSHFLILFDWLRQV�RI�D�VPDOO�'���FRQILJXUDWLRQ�

6DDE�VKRZHG�LWV�FRPSHWLWLYHQHVV�E\�RIIHULQJ�EHWWHU�FRPSRQHQWV
IRU� WKH� &)8� FRPSXWHUV� DW� DERXW� WKH� VDPH� SULFH�� 7KLV�PDGH� WKH
'���FRPSHWLWLYH�ZLWK�WKH�6\VWHP�����PRGHO�����7KH�&)8¶V�PDMRU
FULWLFLVP� RI� WKH� '��� ZDV� EDVHG� RQ� 6DDE¶V� LQIHULRU� VHUYLFH� DQG
VXSSRUW�DV�FRPSDUHG�WR�,%0¶V��,W�LV�QRW�LPSUREDEOH�WKDW�&)8�EH�
OLHYHG� ,%0� WR� EH�PRUH� VXVWDLQDEOH� LQ� LWV� XQGHUWDNLQJV�� QRW� OHDVW
VLQFH�WKH�FRPSDQ\�ZDV�VR�PXFK�ELJJHU�

:H�FDQ�VHH�KRZ�WKH�SRVLWLRQV�JRW�UHYHUVHG��,Q�3KDVH����WKH�'��
ZDV�XQWULHG�DQG�WKHUHIRUH�UHMHFWHG�E\�82.�DQG�'%.��,Q�WKH�VHF�
RQG�SKDVH�RI�WKH�&)8�FRQWURYHUV\��LW�ZDV�WKH�,%0�FRPSXWHU�WKDW
ZDV�XQWULHG��6WLOO��&)8�SHUVLVWHG�LQ�DUJXLQJ�DJDLQVW�WKH�'����6DDE
FRXOG�QRZ�VKRZ�WKDW�WKH�'���V\VWHP�KDG�EHHQ�WULHG�LQ�PRUH�WKDQ
��� LQVWDOODWLRQV��DQG� LW�SURYHG� WR�EH�YHU\� UHOLDEOH��7KHUHIRUH�� DF�
FRUGLQJ� WR� 6DDE�� WKH�'���ZDV� WKH� QDWXUDO� FKRLFH� IRU� WKH� FRXQW\
FRPSXWHU�FHQWHUV��7KH�JRYHUQPHQW�UHOLHG�RQ�D�FODXVH� LQ� WKH�FRQ�
WUDFWV�ZLWK�6DDE�DQG�,%0�VD\LQJ�WKDW� LPSURYHPHQWV� WKDW�ZHUH�WR
WKH� DGYDQWDJH� RI� WKH� &)8� SURMHFW� ZHUH� D� UHVSRQVLELOLW\� RI� WKH
YHQGRUV²DQG�VR�LW�ZDV�XS�WR�6DDE�WR�FRPSHWH�ZLWK�,%0�RQFH�LW
KDG�EHHQ�DOORZHG�LQWR�WKH�SURFXUHPHQW�SURFHVV��0DMRU�WKHPHV�LQ
WKH�DUJXPHQWV�RI�WKH�WHVW�SKDVH�RI�WKLV�FRQWURYHUV\�ZHUH�

•� WULHG�YHUVXV�XQWULHG�WHFKQRORJ\�
•� IOH[LELOLW\�
•� UHOLDELOLW\�
•� WHFKQLFDO�SURSHUWLHV�
•� VHUYLFH��DQG
•� VXSSRUW�

:H� KDYH� IROORZHG� KRZ� 6DDE� ZHQW� IURP� MXVW� VD\LQJ� ³/RRN�� ZH
KDYH� D� FRPSXWHU´� WR� D� IXOO� DGYHUWLVLQJ� FDPSDLJQ�RI� D� QHZ� FRP�
SXWHU�V\VWHP��7KH�'���FRPSXWHU�ZDV�DVVRFLDWHG�ZLWK�IHDWXUHV�RI
6DDE¶V�DLUFUDIW�PDQXIDFWXULQJ�IRU�TXDOLW\�DQG�UHOLDELOLW\��,WV�YHUVD�
WLOLW\�RU�JHQHUDO�SXUSRVH�FDSDFLW\�ZRXOG�FRQQHFW�WKH�XVHU�ZLWK�WKH
QHZ�ZRUOG�RI�OLJKWQLQJ�IDVW�FRPSXWLQJ�

Phase 3: New Trial 1967–1970
Stabilization and Redefinition—and a New
Controversy Let Loose
7KH� WKLUG� SKDVH� RI� WKLV� FRQWURYHUV\� EHJLQV� ZLWK� DQ� LQGHSHQGHQW
VXUYH\� RI� WKH� ��� QHZO\� LQVWDOOHG� &)8� FRPSXWHUV� WKDW� ZDV� FRQ�
GXFWHG�DIWHU�DERXW�RQH�\HDU�RI�RSHUDWLRQ��,Q�WKHLU�UHSRUW�IRU������
WKH� 3DUOLDPHQW� DXGLWRUV� FRQFOXGHG� WKDW� WKH� 6DDE� FRPSXWHUV� KDG
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VKRUWHU� SURFHVVLQJ� WLPHV� DQG� WKXV� KLJKHU� FDSDFLW\� WKDQ� WKH� ,%0
6\VWHP����� PRGHO� ��� FRPSXWHUV� DQG� WKDW� WKH� FRXQW\� FRPSXWHU
FHQWHUV� ZHUH� XQGHUXWLOL]HG� DV� D� ZKROH��� 7KH� DXGLWRUV� UHTXHVWHG
WKDW� WKH� FHQWHUV� VKRXOG� EH� JLYHQ�PRUH� WDVNV� LQ� RUGHU� WR� ILOO� WKHLU
FDSDFLW\�� H�J��� E\� FKDQJLQJ�PDFKLQHV� EHWZHHQ� FRXQWLHV� RU� WDNLQJ
RQ�VHUYLFH�EXUHDX� MREV�� ,I� WKLV�FRXOG�QRW�EH�GRQH�� WKH�QXPEHU�RI
FRXQWLHV�ZLWK�IXOO\�HTXLSSHG�FRPSXWHU�FHQWHUV�VKRXOG�EH�UHGXFHG�
,Q� OLJKW� RI� WKLV� UHTXHVW�� WKH� &)8� VXJJHVWHG� WKDW� WKH� QXPEHU� RI
FRPSXWHU�FHQWHUV�VKRXOG�EH�UHGXFHG�DQG�WKDW�RQO\�6DDE�FRPSXWHUV
VKRXOG�EH�XVHG��LQ�RUGHU�WR�JHW�D�KRPRJHQHRXV�V\VWHP��7KLV�LGHD
ZDV�SUHVHQWHG�WR�WKH�JRYHUQPHQW�LQ������

7KH�0LQLVWHU� RI�)LQDQFH²RQ�&)8¶V� VXJJHVWLRQ²FDOOHG� IRU� D
UHGXFWLRQ�RI�WKH�QXPEHU�RI�FRPSXWHUV��7KH�JRYHUQPHQW�DOVR�WRRN
WKLV� SRVLWLRQ� LQ� %LOO� ���������� 6HYHUDO� UHIHUUDO� ERGLHV� LQYROYHG
ZLWK� WKLV� ELOO²PRVW� RI� WKHP� UHSUHVHQWLQJ� FRXQW\� LQWHUHVWV²
ZDQWHG� WR�NHHS� WKH� VDPH�QXPEHU�RI� FRPSXWHU� FHQWHUV� DV� EHIRUH�
7KH�TXHVWLRQ�RI�ZKLFK�FRPSXWHU�W\SH�WR�FKRRVH�ZDV��RQ�WKH�RWKHU
KDQG��UDWKHU�XQFRQWURYHUVLDO�WKLV�WLPH��&)8�VXJJHVWHG�'���DV�WKH
PRVW�HFRQRPLF�V\VWHP��DQG�PRVW�UHIHUUDO�ERGLHV�KDG�QR�REMHFWLRQV
WR� WKLV��EXW� FRXQWLHV� HTXLSSHG�ZLWK� ,%0�PDFKLQHV�SURWHVWHG� WKDW
WKH\�ZRXOG� ORVH� VHUYLFH� MREV��7KLV�ZDV� D�ELJ� VKLIW� IURP� WKH� ILUVW
SKDVH� RI� WKH� FRQWURYHUV\�� ZKHQ� WKH� FKRLFH� RI� FRPSXWHU� YHQGRU
ZDV�RQH�RI�WKH�NH\�LVVXHV�LQ�WKH�GHEDWH�

'XULQJ�WKH�VSULQJ�DQG�VXPPHU�RI�������WKH�QHZ�6DDE�FRPSXW�
HUV� ZHUH� LQVWDOOHG�� FKDQJLQJ� WKH� SUHYLRXV� V\VWHP� RI� XVLQJ� WZR
GLIIHUHQW�FRPSXWHU�PDQXIDFWXUHUV��$IWHU����ORQJ�\HDUV�RI�LQYHVWL�
JDWLRQV�� EDG� VSHFXODWLRQV�� GRXEWIXO� DFTXLVLWLRQV�� DQG� H[SHQVLYH
H[SHULPHQWV��RQH�RI�WKH�ELJJHVW�VWDWH�FRPSXWHU�SURFXUHPHQWV�ZDV
HQGHG��7KLV�SKDVH�RI� WKH�&)8�SURMHFW�FDQ�EH�VHHQ�DV�D�VWDELOL]D�
WLRQ�� LQ� WKDW� WKH� GLVSXWH� UHJDUGLQJ� ZKLFK� FRPSXWHU� EUDQG� WKH
FRXQW\�FRPSXWHU�FHQWHUV�VKRXOG�XVH��DV�ZHOO�DV�UHJDUGLQJ�YHQGRU
DQG� UHJDUGLQJ� KRZ� PDQ\� FHQWHUV� VKRXOG� EH� VHW� XS�� ZDV� ILQDOO\
VHWWOHG��%XW�OHVV�WKDQ�D�\HDU�DIWHU�WKH�VWDUW��VWURQJ�DFWRUV�SURSRVHG
D�UHGHILQLWLRQ�RI�WKH�ZKROH�V\VWHP�

An Unbiased Evaluation
7KH�3DUOLDPHQW�DXGLWRUV¶�HYDOXDWLRQ�ZDV�WKH�WKLUG�WULDO�RI�WKH�6DDE
'��� FRPSXWHU� LQ� WKH�&)8�SURMHFW� DQG� WKH� ILUVW� XQELDVHG� RQH�� LQ
WKH�VHQVH� WKDW� WKH�3DUOLDPHQW�DXGLWRUV�KDG�QR� LQWHUHVW� LQYHVWHG� LQ
HLWKHU� FRPSXWHU� V\VWHP� RU� RUJDQL]DWLRQDO� VROXWLRQ� �DV� IDU� DV� ZH
FDQ� NQRZ��� 7KH� SULPDU\� REMHFWLYH� RI� WKLV� LQYHVWLJDWLRQ� ZDV� WR
UHFRPPHQG� ZD\V� WR� EULQJ� GRZQ� WKH� VWDWH¶V� FRVWV� IRU� WKH� &)8
V\VWHP��7KLV�EHLQJ�VDLG��LW�LV�QHFHVVDU\�WR�WU\�WR�DQDO\]H�WKH�WHFK�
QRORJLFDO�GLVFRXUVH�RI�3DUOLDPHQW¶V�DXGLWRUV�

7KH� HYDOXDWLRQ�ZDV� EDVHG� RQ� RSHUDWLQJ� WLPHV� UHSRUWHG� E\� WKH
GLIIHUHQW�FRXQW\�FRPSXWHU�FHQWHUV�EHWZHHQ�-DQXDU\�DQG�6HSWHPEHU
������ ,W� ZDV� D� UDWKHU� VKRUW� WLPH� GXULQJ� ZKLFK� VRPH� FRPSXWHUV
ZHUH�VWLOO�EHLQJ�SXW�LQWR�RSHUDWLRQ��1HYHUWKHOHVV��WKH�FULWLTXH�ZDV
UDWKHU�KDUVK��7KH�ZD\�RI�XVLQJ�UHSRUWHG�RSHUDWLQJ�VWDWLVWLFV�FDQ��RI
FRXUVH�� EH� TXHVWLRQHG�� )LUVW�� VRPH� FRPSXWHU� FHQWHUV� KDG� EHHQ
RSHUDWLRQDO� IRU� RQO\� D� IHZ� PRQWKV� ZKHQ� WKH� UHSRUW� ZDV� PDGH�
6HFRQG�� RQO\� 6WRFNKROP� DQG�gVWHUJ|WODQG�ZHUH� XVHG� IRU� WHVWLQJ
&)8� URXWLQHV� DQG� SURJUDPPLQJ� RI� QHZ� URXWLQHV�� DSDUW� IURP� WKH
GDLO\�ZRUN��1HYHUWKHOHVV�� WKHVH� UHFRUGV�ZHUH� XVHG� WR� GUDZ�TXLWH
VWURQJ�FRQFOXVLRQV�IRU�WKH�IXWXUH�RI�WKH�&)8�SURMHFW�

7KHUH�LV�DOZD\V�D�FRQVLGHUDEOH�GHJUHH�RI�DUELWUDULQHVV�LQ�KRZ�D
WHVW�LV�VHW�XS��DQG�WKLV�RQH��DV�ZHOO�DV�WKH�RWKHU�WZR�WULDOV�GHVFULEHG
LQ� WKLV� FDVH�� FRXOG�EH�FULWLFL]HG� IRU�SURYLQJ�RQO\�ZKDW� LW�ZDV� LQ�
WHQGHG�WR�SURYH��3DUOLDPHQW¶V�DXGLWRUV¶�DUJXPHQW�ZDV�YHU\�WHFKQL�

FDO�LQ�WKH�VHQVH�WKDW�WKH�DXGLW�ZDV�EDVHG�RQ�WKH�RSHUDWLQJ�WLPH�IRU
WKH�FRPSXWHUV��SRLQWLQJ�RXW�RQH�FRPSXWHU�DV�EHWWHU�WKDQ�WKH�RWKHU�
%XW�DW�WKH�VDPH�WLPH��WKH�UHFRPPHQGHG�FKDQJHV�ZHUH�RQO\�SDUWO\
D�TXHVWLRQ�RI�WHFKQRORJLFDO�IHDWXUHV��7R�UHGLVWULEXWH�WKH�FRPSXWHUV
ZDV�D�GUDVWLF�VXJJHVWLRQ�EDVHG�RQ�WKH�LQKHUHQW�WHFKQLFDO�IHDWXUHV�
EXW� WKH�HIIHFW�RI� LW�ZDV�PRVWO\�RUJDQL]DWLRQDO��3DUOLDPHQW¶V�DXGL�
WRUV� FRXOG� KDYH� VXJJHVWHG� RWKHU� WHFKQLFDO� VROXWLRQV�� H�J��� H[SDQ�
VLRQ�RI�FRPSXWHU�FDSDFLW\�DQG�UHSURJUDPPLQJ��,QVWHDG��WKH\�VXJ�
JHVWHG� WDNLQJ� RQ�PRUH� MREV� WR� ILOO� H[LVWLQJ� FDSDFLW\��*RRG� HFRQ�
RP\��DV�DQ�HIIHFW�RI�KLJK�XWLOL]DWLRQ�RI� LQYHVWPHQWV� WKDW�ZHUH�DO�
UHDG\�PDGH��ZDV�WKH�PRVW�LPSRUWDQW�SRLQW�

CFU Suggests “One Computer” Solution on
Economic Grounds
7KH� &)8� SUHVHQWHG� LWV� UHVSRQVH� WR� WKH� DXGLWRUV¶� FULWLFLVP� LQ� D
UHSRUW� WR� WKH� JRYHUQPHQW� LQ� 2FWREHU� �������� &)8¶V� PDLQ� DUJX�
PHQW�DV�WR�ZK\�WKH�FRXQW\�FRPSXWHU�V\VWHP�VKRXOG�EH�UHRUJDQL]HG
ZDV�WKH�JUHDW�LQFRQYHQLHQFH�WKH�GRXEOH�VROXWLRQ�SUHVHQWHG��7R�UXQ
WZR�SDUDOOHO�V\VWHPV�ZDV�H[SHQVLYH�DQG�OHG�WR�H[WUD�FRVWV�IRU�V\V�
WHPV� HQJLQHHULQJ�� SURJUDPPLQJ�� HWF�� RI� DSSUR[LPDWHO\� �������
6ZHGLVK�NURQH��7R�FRQYHUW�PDJQHWLF�WDSHV�WR�DQG�IURP�,%0�����
LQFK�� DQG� 6DDE� ��� LQFK�� VWDQGDUG� KDG� DOVR� EHFRPH� D� JURZLQJ
SUREOHP�� WKH� FRPPLWWHH� VWDWHG�� 7KLV� FDOOHG� IRU� FKDQJHV�� :KHQ
FRQVLGHULQJ�WKH�PD[LPXP�FDSDFLW\�DQG�WKH�ORZ�WRWDO�XWLOL]DWLRQ�RI
WKH�FRPSXWHUV��&)8�IRXQG�WKDW�D�UHGXFWLRQ�FRXOG�EH�PDGH�WR�WZR
RU� WKUHH� FRXQWLHV� SHU� FHQWHU� �≈�������� UHVLGHQWV�FHQWHU��� 7KLV�
KRZHYHU�� ZDV� ZLWKRXW� FRQVLGHULQJ� H[WHUQDO� MREV�� (YHQ� WKRXJK
WKHUH� ZDV� DQ� LQFUHDVLQJ� GHPDQG� IURP� RXWVLGH� IRU� WKH� GDWD� WKH
FRXQW\�FRPSXWHU�FHQWHUV�KDG�VWRUHG�� WKHUH�ZDV�VWLOO�D�SUREOHP�RI
ORZ�XWLOL]DWLRQ��&)8�WKHUHIRUH�VXJJHVWHG�D�UHGXFWLRQ�RI�WKH�QXP�
EHU�RI�FRXQW\�FRPSXWHU�FHQWHUV�

7KH�GRXEOH�VROXWLRQ�KDG�QRZ�EHHQ� WHVWHG��DQG�FHUWDLQ�FRQFOX�
VLRQV� FRXOG� EH� GUDZQ�� &)8� VWDWHG�� 7KH� PDMRU� REMHFWLYH� IRU� WKH
GRXEOH�VROXWLRQ²WR�FRPSDUH� WZR�GLIIHUHQW�FRPSXWHU�V\VWHPV�IRU
WKH�&)8�SURMHFW²KDG�EHHQ�IXOILOOHG��DQG�QRZ�RQO\�WKH�LQFRQYHQ�
LHQFHV� UHPDLQHG�� ,QGHHG�� WKH\� KDG� HYHQ� LQFUHDVHG�� 5XQQLQJ� WZR
V\VWHPV�DOVR�KDG�EDG�HIIHFWV�RQ�RWKHU�QDWLRQDO�('3�WDVNV�DGPLQ�
LVWHUHG� E\� WKH� FRXQW\� FRPSXWHU� FHQWHUV��ZKLFK� UHVXOWHG� LQ� UDLVHG
FRVWV�IRU�SHUVRQQHO�DGPLQLVWUDWLRQ�DQG�ZRUNV�PDQDJHPHQW�

$V� WKH�UHSRUW�ZDV�ZULWWHQ�� WKH�PDLQ�UHDVRQ�IRU�&)8�WR�UHFRQ�
VLGHU� WKH� RUJDQL]DWLRQ� VHHPV� WR� KDYH� EHHQ� WKDW� WKH� UHQWLQJ� FRQ�
WUDFWV� RQ� WKH� ,%0� FRPSXWHUV�ZHUH� GXH�� DQG� WKXV� LW� KDG� EHFRPH
WLPH� WR� UHQHJRWLDWH� WKHP� DQG� WR� WDNH� SUHFDXWLRQV� LI� WKH� V\VWHPV
VKRXOG�EH�UHSODFHG��7KH�&)8�FRPPLWWHH¶V�PDLQ�VXJJHVWLRQ�ZDV�D
UHGXFHG�V\VWHP�RI����FHQWHUV��XVLQJ����FRPSXWHUV��HTXLSSHG�ZLWK
RQO\�6DDE�'���FRPSXWHUV��7KH�UHDVRQ�IRU�WKLV�FKRLFH�ZDV�PDLQO\
HFRQRPLF��5HQWLQJ����'��V�ZRXOG�EH�FKHDSHU��WKH�WRWDO�UHGXFWLRQ
RI�FRVWV�FDPH�WR�����PLOOLRQ�6ZHGLVK�NURQH����$OVR��6WDWVNRQWRUHW
VXSSRUWHG�&)8¶V� VXJJHVWLRQ�RI� D� UHGXFHG�&)8� V\VWHP�HTXLSSHG
ZLWK�RQO\�6DDE�FRPSXWHUV���

7KH�&)8¶V�UHFRPPHQGDWLRQ�RI�6DDE�'���DV�WKH�RQO\�FRPSXWHU
IRU�WKH�&)8�V\VWHP�VHHPV�WR�KDYH�EHHQ�EDVHG�RQ�WZR�SRLQWV��)LUVW�
HYDOXDWLRQV�VKRZHG�D�PXFK�EHWWHU�SHUIRUPDQFH��DERXW�GRXEOH��RI
WKH�'���V\VWHPV�RYHU�WKH�,%0�6\VWHP�����PRGHO�����7KLV�ZRXOG
OHDG� WR� ORZHU� SURGXFWLRQ� FRVWV� IRU� WKH� QDWLRQDO� SRSXODWLRQ� UHJLV�
WUDWLRQ� DQG� WD[� FROOHFWLRQ� V\VWHP� WKDQNV� WR� KLJKHU� FDSDFLW\�� %XW
HTXDOO\�LPSRUWDQW��DQG�PD\EH�D�ZD\�RXW�RI�WKH�,%0�ORFNXS��ZDV
WKDW�WKH�6DDE�DQG�,%0�FRQWUDFWV�ZHUH�GLIIHUHQW��%\�VNLSSLQJ�,%0
DQG� ZDLWLQJ� IRU� UHQHZDO� RI� WKH� 6DDE� FRQWUDFWV�� WKH� VWDWH� ZRXOG



Big Blue Gets Beaten

�������,(((�$QQDOV�RI�WKH�+LVWRU\�RI�&RPSXWLQJ��9RO������1R���������

VDYH� PRUH� WKDQ� �� PLOOLRQ� 6ZHGLVK� NURQH�� DFFRUGLQJ� WR� &)8¶V
HVWLPDWLRQV����,I�WKH�QXPEHU�RI�FRPSXWHUV�ZDV�UHGXFHG�WR�����WKH
WRWDO�VDYLQJV�ZRXOG�EH�����PLOOLRQ�6ZHGLVK�NURQH��XQGHU�WKH�SUH�
FRQGLWLRQ� WKDW� WKH� PDFKLQHV� ZHUH� UHQWHG�� $JDLQ�� HFRQRP\� KDG
EHFRPH�PRUH�LPSRUWDQW�WKDQ�WHFKQLFDO�IHDWXUHV�IRU�WKH�RXWFRPH�RI
WKH�&)8�FRQWURYHUV\�

7KLV�PLJKW�KDYH�EHHQ�WKH�GHFLVLYH�DUJXPHQW��VLQFH�LQGLFDWLRQV
ZHUH� EHFRPLQJ� VWURQJHU� DQG� VWURQJHU� WKDW� WKH�&)8� V\VWHP�ZLWK
FRXQW\� FRPSXWHU� FHQWHUV� LQ� ��� �UHGXFHG� WR� ���� FRXQWLHV� PLJKW
EHFRPH� REVROHWH�� 7R� PHHW� WKLV�� D� UHGXFHG� DQG� UHQWHG� V\VWHP
ZRXOG�JLYH�EHWWHU�IOH[LELOLW\�IRU�IXWXUH�FKDQJHV��3ODQV�ZHUH�EHLQJ
PDGH�IRU�D�QDWLRQDO�UHJLVWHU�EDVHG�RQ�WKH�QHZ�VRFLDO�VHFXULW\�V\V�
WHP� WKDW� ZDV� XQGHU� GHYHORSPHQW���������� 7KLV� ZRXOG� SUHVHQW� \HW
DQRWKHU� WHFKQRORJLFDO� IUDPH�� FHQWUDOL]HG� UHJLVWHUV� DQG� FRPSXWHU
SRZHU�GLVWULEXWHG�E\�PHDQV�RI�QHWZRUNV�

Unified, Reduced, Rented—New Order for the
County Computer Centers Presented by the
Minister of Finance
2Q� ���0DUFK� ������ WKH�0LQLVWHU� RI� )LQDQFH� SUHVHQWHG� KLV� QHZ
SODQV�IRU� WKH�&)8�SURMHFW��,Q�%LOO����������ZH�FDQ�ILQG�D�UHIOHF�
WLRQ� RI� WKH� FULWLFLVP� IURP� WKH� 3DUOLDPHQW� DXGLWRUV� DQG� RI�&)8¶V
DQG� 6WDWVNRQWRUHW¶V� YLHZV� RQ� KRZ� WKH� IXWXUH� ZRXOG� EH� DW� WKH
FRXQW\�FRPSXWHU�FHQWHUV�

,Q� WKLV� ELOO�� D� QHZ� RUJDQL]DWLRQ� IRU� WKH� QDWLRQDO� UHJLVWHU� DQG
WD[DWLRQ� V\VWHP� DQG� IRU� WKH� FRXQW\� FRPSXWHU� FHQWHUV� ZDV� VXJ�
JHVWHG��7KH�ERWWRP�OLQH�RI�WKH�SURSRVLWLRQ�WR�3DUOLDPHQW�ZDV�WKDW�D
XQLILHG� �KRPRJHQHRXV�� V\VWHP�ZLWK� RQO\� RQH� W\SH� RI� FRPSXWHU�
ZKLFK�ZRXOG�EH�UHQWHG��DQG�D�UHGXFWLRQ�IURP����FRPSXWHUV�DW���
FRXQWLHV� WR�RQO\���� FRPSXWHUV� DW� ��� FRXQWLHV� VKRXOG�EH� HIIHFWHG
E\� WKH�HQG�RI� WKH� ILUVW�TXDUWHU�RI�������&)8¶V�DUJXPHQW� WKDW� WKH
H[SHULHQFHV� IURP� UXQQLQJ� WZR� SDUDOOHO� V\VWHPV� KDG� QRZ� EHHQ
JDLQHG²DQG� WKDW� QRZ� RQO\� WKH� LQFRQYHQLHQFHV� IURP� WKH� GRXEOH
VROXWLRQ� UHPDLQHG²ZDV� UHSHDWHG��$OVR��6WUlQJ¶V� RZQ� DUJXPHQWV
DERXW� FRPSHWLWLRQ� EHWZHHQ� YHQGRUV�� DERXW� H[SHULHQFH� IRU� IXWXUH
SURFXUHPHQWV��DQG�DERXW�GDWD�H[FKDQJH�EHWZHHQ�GLIIHUHQW�V\VWHPV
ZHUH�UHSHDWHG�DQG�GLVPLVVHG�DV�QR�ORQJHU�UHOHYDQW�

7KH�QHZ�V\VWHP�VKRXOG�EH�UHGXFHG�E\�VL[�FRPSXWHUV��2QH�DU�
JXPHQW�IRU�WKLV�ZDV�WKDW�WKH�FRXQWLHV�ZLWKRXW�WKHLU�RZQ�FRPSXWHU
FHQWHUV�KDG�UHSRUWHG�IHZHU�SUREOHPV� WKDQ�H[SHFWHG��7KH�UHGXFHG
RUJDQL]DWLRQ�ZRXOG�EH�EDVHG�RQ�WKH�QXPEHU�RI�LQKDELWDQWV�LQ�HDFK
FRXQW\�

$OO�FRXQW\�DGPLQLVWUDWLYH�ERDUGV�KDG�EHHQ�DVNHG�WR�UHDFW�WR�WKH
&)8�VXJJHVWLRQV��7KH�PDMRULW\�ZHUH�IRU�D�KRPRJHQHRXV�V\VWHP�
1RW�XQH[SHFWHGO\��FRXQWLHV�WKDW�ZRXOG�ORVH�WKHLU�FRPSXWHU�FHQWHU
ZHUH�DJDLQVW�WKH�QHZ�RUJDQL]DWLRQ��$QRWKHU�REMHFWLRQ�IURP�,%0�
HTXLSSHG�FRXQWLHV�ZDV�WKDW�WKH\�ZRXOG�ORVH�VHUYLFH�EXUHDX�MREV�LI
WKH\�ORVW�WKHLU�,%0�FRPSXWHUV��2WKHUV�WKRXJKW�WKH\�ZRXOG�JHW�MREV
IURP� WKH� FRXQW\� FRXQFLOV� �/DQGVWLQJHQ��� ZKLFK� ZHUH� DERXW� WR
SURFXUH�6DDE�FRPSXWHUV��%XW��DQG�SHUKDSV�PRVW�LQWHUHVWLQJ��D�QHZ
FHQWUDOL]DWLRQ±GHFHQWUDOL]DWLRQ� GHEDWH� ZDV� RSHQHG� XS�� EDVHG� RQ
WKH�FHQWUDO�FRPSXWHU�QHWZRUN�FRQQHFWLRQ�V\VWHP�GHVLJQ�

$QRWKHU�³KDUG´�WHFKQRORJLFDO�DUJXPHQW�ZDV�UHIHUUHG�WR�LQ�%LOO
��������DV�WR�ZK\�WKH�FRXQW\�FRPSXWHU�FHQWHUV�ZRXOG�ORVH�RU�KDG
ORVW� WKHLU� LPSRUWDQFH�� 7KH� WHFKQRORJLFDO� GHYHORSPHQW� KDG� WR� D
FHUWDLQ� GHJUHH�PDGH� WKH� ROG� &)8� FRPSXWHUV� XQDEOH� WR� FRPSHWH
ZLWK� QHZHU� HTXLSPHQW�� 7KH\� KDG� QR� GLUHFW� DFFHVV� VWRUDJH�� 5H�
PRYDEOH�GLVN�SDFNV�KDG��E\�WKH�HQG�RI�WKH�����V��EHFRPH�D�SUH�
UHTXLVLWH�IRU�PDQ\�('3�WDVNV��7KH�&)8�V\VWHP�ZDV�PRUH�RU�OHVV

EDWFK�RSHUDWHG� �PDJQHWLF� WDSH� ZDV� LQ� WKLV� VHQVH� VLPLODU� WR
SXQFKHG� FDUGV�� VLQFH� WKH� WDSHV� ZHUH� SURFHVVHG� VHTXHQWLDOO\� DQG
WKH� UHVXOW�ZDV�QHZ� WDSHV���ZKLOH� QHZHU� LQWHJUDWHG� V\VWHPV�PDGH
XVH�RI�FRQWLQXRXV� UDQGRP�DFFHVV��$QG� WKH� WRWDO�QXPEHU�RI�FRP�
SXWHUV� DYDLODEOH� LQ� WKH� FRXQWU\²ERWK� SXEOLF� DQG� SULYDWHO\
RZQHG²PDGH� WKH� WHFKQRORJ\� GLIIXVLRQ� DUJXPHQW� OHVV� YDOXDEOH�
%HFDXVH�RI�WKLV��WKH�FRXQW\�FRPSXWHU�FHQWHUV�LQ�WKHLU�H[LVWLQJ�IRUP
ZHUH�GRRPHG�

The Next CFU Computer Generation—D22/220
7KH�QHZ�SODQV�IRU�WKH�&)8�V\VWHP�WKDW�KDG�EHHQ�GHFLGHG�E\�WKH
JRYHUQPHQW�PHDQW�WKDW�DOO�,%0�FRPSXWHUV�ZRXOG�EH�UHPRYHG�E\
��$SULO�������$IWHU�$XJXVW������� WKH����UHPDLQLQJ�FRXQW\�FRP�
SXWHU� FHQWHUV� ZRXOG� EH� XVLQJ� RQO\� 'DWDVDDE� FRPSXWHUV� PRGHOV
'����'�����DQG�'������,Q�$SULO�������VHYHQ�QHZ�FRPSXWHUV�ZHUH
RUGHUHG� IURP�6DDE��6DDE�KDG�RIIHUHG� WR� UHSODFH� WKH� FRPSXWHU� LQ
6WRFNKROP�ZLWK� D�'���� LWV� QHZ�PRGHO� ODXQFKHG� LQ� ������ZKLFK
ZDV�D�PXFK�IDVWHU�PDFKLQH�WKDQ�WKH�'����VHH�)LJ�����

)LJ�� ��� 7KH� JHRPHWULFDO� ILJXUHV� IORDWLQJ� DURXQG� LQ� WKH� WRS� UHFWDQJOH
V\PEROL]HG�WKH�FRQQHFWLRQ�EHWZHHQ�HQWLWLHV�WKDW�'DWDVDDE¶V�FRPSXWHUV
FRXOG�SURYLGH��7KH�'���V\VWHP�ZDV�D�WUXH�WKLUG�JHQHUDWLRQ�FRPSXWHU�
/LNH�WKH�6\VWHP������LW�KDG�PDJQHWLF�FRUH�PHPRU\�DQG�GLVN�VWRUDJH�
,QWHJUDWHG�FLUFXLWU\��/6,��LQ�ORJLF�DQG�PHPRU\�ZHUH�QRW�XVHG�XQWLO�WKH
QH[W� JHQHUDWLRQ� ,%0� 6\VWHP����� LQWURGXFHG� LQ� ����� DQG� 'DWDVDDE
'���LQ������

�6RXUFH��6DDE�'DWDVDDE�'����([SDQVLRQ�ZLWK�'DWD�LQ�WKH�&HQWHU�

6DDE�$NWLHERODJ��&RPSXWHU�GLYLVLRQ�������

³([SDQVLRQ�ZLWK�GDWD�LQ�WKH�FHQWHU´�ZDV�6DDE¶V�QHZ�VORJDQ�IRU
WKH�ODWH�����V��,W�ZDV�DOVR�WKH�KHDGOLQH�RI�D�QHZ�VDOHV�SURPRWLRQ
EURFKXUH�SURGXFHG� LQ�������7KH�EURFKXUH�ZDV�PDGH� LQ� WZR�YHU\
VLPLODU�YHUVLRQV��D�JUHHQ�RQH� IRU� WKH�'���DQG�D�EOXH�RQH� IRU� WKH
'������7KH�FRYHU�KDG�D� VLPSOH� WZR�FRORU�SULQWLQJ�ZLWK�D� VSHFLDO
JHRPHWULFDO� ILJXUH� DV� WKH� RQO\� LPDJH�� 7KLV� ILJXUH�� FRQVLVWLQJ� RI
WZR�RYHUODSSLQJ�VTXDUHV�RI�GLIIHUHQW�VL]H��ZDV�XVHG�DV�D�ORJRW\SH
LQ�PDQ\�6DDE� DGYHUWLVHPHQWV� WRJHWKHU�ZLWK� D� VSHFLDOO\� FXW� W\SH�
IDFH��7KH�ZKROH�SXEOLFDWLRQ�ZDV�PXFK�PRUH� VHOI�FRQVFLRXV� WKDQ
WKH�SUHYLRXV�RQHV²FOHDUO\�6DDE�'DWDVDDE�KDG�EHFRPH�D�PDUNHW�
IRFXVHG� FRPSXWHU� YHQGRU²DQG� WKH� ODQJXDJH� ZDV� PXFK� PRUH



,(((�$QQDOV�RI�WKH�+LVWRU\�RI�&RPSXWLQJ��9RO������1R����������������

LQIOXHQFHG�E\� WKH�³FRPSXWHU�ZRUOG�´�0DQ\�FRGH�ZRUGV�RI�PDLQ�
IUDPH� FRPSXWHUHVH� FDQ� EH� IRXQG� LQ� WKH� WH[W������� 7KLV� FDQ� RI
FRXUVH� EH� GXH� WR� WKH� IDFW� WKDW� WKH� ZKROH� FRPSXWHU� LQGXVWU\� KDG
WDNHQ� ODUJH� VWHSV� WRZDUG� D�PRUH� GHYHORSHG� ODQJXDJH²RU� HVWDE�
OLVKHG�LWV�RZQ�MDUJRQ²IURP�WKH�EHJLQQLQJ�RI�WKH�����V�WR�WKH�HQG
RI�WKH�GHFDGH�

7KH�'���ZDV�D�FRQVLGHUDEO\�PRUH�SRZHUIXO�FRPSXWHU� V\VWHP
WKDQ�WKH�'����ZLWK�D�PXFK�PRUH�GHYHORSHG�VRIWZDUH�LQWHQGHG�IRU
XVH�LQ��IRU�H[DPSOH��GDWD�EDQNV�DQG�WHUPLQDO�V\VWHPV��,W�ZDV�LQWUR�
GXFHG�LQ�������7\SLFDO�FKDUDFWHULVWLFV�ZHUH�

��� WUXH�PXOWLSURFHVVLQJ�
��� &RERO�
��� GHFLPDO�DULWKPHWLF��DQG
��� GLVN�VWRUDJH�

6DDE�VWLOO�FODLPHG�WKDW� LWV�FRPSXWHU�ZDV�ZHOO�ILWWHG�IRU�ERWK�VFLHQ�
WLILF�WHFKQLFDO� DQG�EXVLQHVV�GDWD�SURFHVVLQJ�� DQG�PD\EH� WKH�GHYHO�
RSPHQW� RI� DOO� FRPSXWLQJ�ZDV� JRLQJ� WKLV� ZD\�� ,%0¶V� 6\VWHP����
ZDV�DOVR�VROG�WR�ERWK�FRPPXQLWLHV��DOEHLW�ZLWK�GLIIHUHQW�DUJXPHQWV�

7KH�HLJKW�SDJH�EURFKXUH�FRQWDLQHG�WZR�W\SHV�RI�WH[W��2QH�ZDV
D�TXLWH�IDFWXDO�GHVFULSWLRQ�RI�FHQWUDO�WHFKQLFDO�IHDWXUHV�RI�WKH�QHZ
FRPSXWHU�DQG�WKH�SHULSKHUDOV�WKDW�FRXOG�EH�FRQQHFWHG�WR�LW��$OVR�
WKH�SURJUDPPLQJ�V\VWHPV�ZHUH�GHVFULEHG� LQ� D� FHUWDLQ�DPRXQW�RI
GHWDLO�� 7KH� PRVW� LPSRUWDQW� &38� IHDWXUHV� WKDW� 6DDE� SXW� IRUZDUG
ZHUH� PHPRU\� FDSDFLW\� DQG� SURFHVVLQJ� VSHHG�� ,Q� WKH� WHFKQLFDO
VSHFLILFDWLRQV�� WKH� PHPRU\� VL]H� ZDV� JLYHQ� IRU� PD[LPXP� DQG
PLQLPXP� FRQILJXUDWLRQV� LQ� ERWK� E\WHV� DQG� ZRUGV� �PD[LPXP
PHPRU\�ZDV���������E\WHV� RU� ��������ZRUGV�� WKLV� FDQ� EH� FRP�
SDUHG�ZLWK� WKH�'��� WKDW�DOORZHG�D�PD[LPXP�PHPRU\�RI�������
E\WHV� RU� ������� ZRUGV��� ([WHUQDO� XQLWV� ZHUH� SDSHU� WDSH� DQG
SXQFKHG� FDUG�� PDJQHWLF� WDSH�� DQG� GLVN� VWRUDJH�� 6XSSRUWHG� SUR�
JUDPPLQJ� ODQJXDJHV� IRU� HDV\� FRGLQJ�ZHUH�$OJRO��$OJRO�*HQLXV�
&RERO�� DQG�)RUWUDQ��7KH�PDFKLQH�RULHQWHG� ODQJXDJH� IRU� VWDQGDUG
URXWLQHV�ZDV�'$&��� �'���$XWR�&RGH���%\�QRZ��6DDE�FRXOG�GH�
FODUH� WKDW� LWV�RZQ�³SUREOHP�RULHQWHG´�VRIWZDUH�$OJRO�*HQLXV�KDG
EHHQ�³VXFFHVVIXOO\�DSSOLHG´�E\�PDQ\�'���FXVWRPHUV��,I�GLVN�VWRU�
DJH�ZDV�RQH�PDMRU�QRYHOW\��WKH�RWKHU�ZDV�LQWHOOLJHQW�WHUPLQDOV�RU
³LQTXLU\�VWDWLRQV´�WKDW�DOORZHG�QHWZRUN�VROXWLRQV��$OO�LQ�DOO��WKHVH
IHDWXUHV�PDGH�WKH�'���³D�FRPSXWHU�V\VWHP�ZLWK�YLUWXDOO\�XQOLP�
LWHG�SRVVLELOLWLHV�´

(YHQ� PRUH� LQWHUHVWLQJ� ZDV� WKH� VHFRQG� PHVVDJH� LQ� WKLV� VKRUW
WH[W��7KH�HOHFWURQLF�FRPSXWHU�ZDV�JLYHQ�D�FHQWUDO� UROH� LQ� WKH�GH�
YHORSPHQW�RI�RXU�ZKROH�SUHVHQW�VRFLHW\��$V�RQH�RI� WKH�PDMRU� LQ�
YHQWLRQV�RI� WKH���WK� FHQWXU\�� LW�ZDV� WKH� HOHFWURQLF� FRPSXWHU� WKDW
PDGH�ERWK�DWRPLF�HQHUJ\�DQG�VSDFHIOLJKW�SRVVLEOH��ZH�DUH�WROG��,Q
D�UDSLGO\�GHYHORSLQJ�VRFLHW\��WKH�FRQVWDQWO\�JURZLQJ�QHHG�IRU�IDVW
LQIRUPDWLRQ�KDG�PDGH�DXWRPDWLF�GDWD�SURFHVVLQJ�FUXFLDO��7R�PHHW
WKLV�QHHG��'DWDVDDE�KDG�LQWURGXFHG�WKH�QHZ�'���FRPSXWHU�V\VWHP�
7KLV�ZDV�WKH�ERWWRP�OLQH�RI�6DDE¶V�DUJXPHQW�

7KH�RQO\�SKRWRJUDSK� LQ� WKLV�EURFKXUH� VKRZHG�D�ZRPDQ�RSHU�
DWLQJ�D�FRPSXWHU��2YHU�KHU�VKRXOGHU��ZH�FDQ�VHH�WKH�FRQVROH�ZKHUH
ODUJH�GLJLWV�DQG�SXVK�EXWWRQV�OLJKW�XS��,Q�WKH�EDFNJURXQG��D�SDLU�RI
WDSH�GULYHV�VSLQ��:KDW�ZDV�VKH�GRLQJ�WKHUH�LQ�KHU�DQJRUD�MXPSHU"
:KHUH�ZDV�WKH�PDQ�LQ�WKH�ZKLWH�FRDW"

0DQ\�RI�WKH�MDUJRQ�RU�NH\�ZRUGV�RI�FRPSXWLQJ�XVHG�LQ�WKLV�WH[W
KDG�EHHQ�XVHG�LQ�HDUOLHU�GRFXPHQWV�ZH�KDYH�VWXGLHG��H�J���³IDVW�´
³HIILFLHQW�´� ³HFRQRPLF�´� ³VSHHG�´� ³IOH[LELOLW\�´� ³XQOLPLWHG� SRVVL�
ELOLWLHV�´� ³V\VWHP�´� ³KLJK�OHYHO� ODQJXDJHV�´� ³VFLHQWLILF�´� DQG
³EXVLQHVV�´� 1HZ� YDOXHV� DWWULEXWHG� WR� WKH� FRPSXWHU� KHUH� ZHUH

³SUREOHP�RULHQWHG�´� ³DSSOLFDWLRQ�´� ³WHUPLQDOV�´� DQG� ³LQTXLU\� VWD�
WLRQV�´�$OVR�QHZ�ZDV�WKH�FRQQHFWLRQ�RI�FRPSXWHU�WHFKQRORJ\�WR�D
GHHSHU� VRFLDO� FKDQJH�� ³&RPPHUFH�� LQGXVWU\�� UHVHDUFK� DQG� RWKHU
YLWDO�DVSHFWV�RI�SUHVHQW�GD\�VRFLHW\´�RZHG�WKHLU�UDSLG�GHYHORSPHQW
WR�WKH�FRPSXWHU��DFFRUGLQJ�WR�WKLV�WH[W��6RFLHW\�ZDV�H[SDQGLQJ��DOO
ULJKW�� WKRXJK�QRW�RQO\�ZLWK�GDWD�LQ� WKH�FHQWHU��EXW�DOVR� WKDQNV� WR
FRPSXWHUV��7KLV�DUJXPHQW��EXLOGLQJ�RQ�WKH�LQWHUDFWLRQ�RI�WHFKQRO�
RJ\� DQG� VRFLHW\�� ZDV� RQH� H[SUHVVLRQ� RI� WKH� WHFKQRORJLFDO� GLV�
FRXUVH�ZH�KDYH�EHHQ�IROORZLQJ��,Q�WKH�����V��WR�DOOXGH�RQO\�WR�WKH
WUDQVIRUPLQJ� SRZHU� RI� WHFKQRORJ\�ZDV� D�ZD\� RI� JLYLQJ� SRVLWLYH
³FKDUJH´� WR�6DDE¶V�ERWWRP�OLQH�DUJXPHQW� WR�EX\� LWV� FRPSXWHU�� ,Q
WKH�QH[W�GHFDGH��WKH�6ZHGLVK�GHEDWH�SRLQWHG�RXW�WKH�FRPSXWHU�DV�D
QHJDWLYH� IRUFH� LQ� VRFLHW\�� WKUHDWHQLQJ�SHUVRQDO� LQWHJULW\�� HPSOR\�
PHQW��DQG�WKH�ZRUNLQJ�HQYLURQPHQW��$W�WKH�VDPH�WLPH��WKH�QXPEHU
RI�FRPSXWHUV�DQG�UHJLVWHUV�LQFUHDVHG�GUDPDWLFDOO\�

Remarks on Phase 3
,�KDYH�FKDUDFWHUL]HG�WKLV�WKLUG�SKDVH�RI�WKH�&)8�SURMHFW�DV�D�VWDEL�
OL]DWLRQ� RI� WKH� FRQWURYHUV\� DQG� D� UHGHILQLWLRQ� RI� WKH� QDWLRQDO
SRSXODWLRQ� UHJLVWUDWLRQ� DQG� WD[� FROOHFWLRQ� V\VWHP�� 7KHUH� ZDV� D
VWDELOL]DWLRQ� LQ� WKH� VHQVH� WKDW� WKH�GLVSXWHV� UHJDUGLQJ�ZKLFK�FRP�
SXWHU�PDNH�WKH�FRXQW\�FRPSXWHU�FHQWHUV�VKRXOG�XVH��ZKLFK�YHQGRU
VKRXOG�EH� FKRVHQ�� DQG�KRZ�PDQ\� FHQWHUV� VKRXOG�EH� VHW� XS�ZHUH
ILQDOO\� VHWWOHG��7KHUH�ZDV� D� UHGHILQLWLRQ� EHFDXVH� WKH�ZKROH�&)8
RUJDQL]DWLRQ�ZDV�TXHVWLRQHG�LQ�WKH�ODWH�����V��DERXW����\HDUV�DIWHU
WKH�ILUVW�SODQV�KDG�EHHQ�LQWURGXFHG�

,W�VKRXOG�EH�QRWHG�WKDW�WKH�WKLUG�SKDVH�VKRZV�PXFK�OHVV�SXEOLF
GHEDWH�� DUJXPHQWDWLRQ�� DQG� UKHWRULFDO� IHDWXUHV� WKDQ� WKH� SUHYLRXV
WZR�SKDVHV��2QH�H[SODQDWLRQ�RI�WKLV�FRXOG�EH�WKDW�WKH�&)8�SURMHFW
KDG�ORVW�PRVW�RI�LWV�SROLWLFDO�LQWHUHVW��DQG�E\�WKH�HQG�RI�WKH�����V�
LW� KDG�EHFRPH�D�EXUHDXFUDWLF� WDVN� WKDW�KDG� WR�EH� FDUULHG�RXW�� ,Q�
GHHG�� WKHUH�ZHUH� HYHQ� VLJQV� RI� UHJDUGLQJ� LW� DV� D� GHDG� HQG�� VLQFH
QHZ� VROXWLRQV� IRU� WKH� ELJ� QDWLRQDO� UHJLVWHUV�ZHUH� DSSHDULQJ��$Q�
RWKHU�H[SODQDWLRQ�PLJKW�EH�WKDW�WKH�GHEDWH�FRQFHUQLQJ�FHQWUDOL]D�
WLRQ� YHUVXV� GHFHQWUDOL]DWLRQ²RU� WKH� VWUXJJOH� IRU� SRZHU� EHWZHHQ
FHQWUDO�JRYHUQPHQW� DQG� WKH� UHJLRQDO� DXWKRULWLHV²KDG� IRXQG�QHZ
DUHQDV��$V� WKH� FKLHI� SROLWLFLDQ� UHVSRQVLEOH� IRU� WKH� UDWLRQDOL]DWLRQ
RI�WKH�VWDWH�DGPLQLVWUDWLRQ��WKH�0LQLVWHU�RI�)LQDQFH�KDG�WR�ILJKW�RQ
WZR�IURQWV��,W�ZDV�LPSRUWDQW�WR�VKRZ�SURJUHVV�WRZDUG�PDNLQJ�WKH
DGPLQLVWUDWLRQ�PRUH�HIILFLHQW²DQG�IRU�WKLV�KH�KDG�WDNHQ�FRPSXW�
HUL]DWLRQ�DV�DQ�DOO\��%XW�DW� WKH� VDPH� WLPH��KH�KDG� WR�PDQDJH� WKH
ODWHQW� FRQIOLFW� WKDW� UHJLRQDO�SROLF\�YHUVXV� FHQWUDO�JRYHUQPHQW� LQ�
YROYHG��$OVR��WKH�LQGXVWULDO�SROLF\�DVSHFWV�RI�WKLV�FRQWURYHUV\�KDG
LPSOLFDWLRQV�IDU�RXWVLGH�WKH�VLPSOH�TXHVWLRQ�RI�ZKLFK�FRPSXWHU�WR
VHOHFW� IRU� WKH�&)8�V\VWHP��6WUlQJ�KDG� WR�VKRZ�VWURQJ� UHVROYH� LQ
KLV� GHFLVLRQV� LQ� RUGHU� WR�PDNH� WKH�ZKROH� UDWLRQDOL]DWLRQ� SURFHVV
WUXVWZRUWK\�� %XW� RQFH� WKH� ILJKW� ZDV� ZRQ�� QHZ� DUHQDV� RI� SRZHU
H[HUWLRQ�KDG�DULVHQ��6R�ZH�FDQ�DVVXPH�WKDW�WKH�&)8�SURMHFW�LQ�LWV
LQLWLDO� SKDVH� EHFDPH� D� FRQWURYHUV\� ZLWK� KLJK� V\PEROLF� YDOXH�
DSDUW� IURP� WKH� WHFKQRORJLFDO� GLVFRXUVH�� EXW� WKDW� WRZDUG� WKH� ODWH
����V��LW�KDG�ORVW�FKDULVPD�

Stabilization
7KH�VWDELOL]DWLRQ�SURFHVV�RI�WKH�&)8�SURMHFW�EHJDQ�ZKHQ�DOO�FRP�
SXWHUV�KDG�EHHQ�GHOLYHUHG�DQG�ZHUH� IXQFWLRQLQJ�DW� WKH����FRXQW\
FRPSXWHU� FHQWHUV��7KH� DXGLWRUV¶� UHYLVLRQ�ZDV� WKH� ODVW� WULDO� RI� WKH
WZR� FRPSXWHU� V\VWHPV�� WKH� DXGLWRUV� UHSRUWHG� WKDW� WKH� FRPSXWHU
FHQWHUV� DV� D�ZKROH�ZHUH�XQGHUXWLOL]HG� DQG� WKXV� XQHFRQRPLF�� EXW
WKDW� 6DDE¶V�'���ZDV� WKH�PRUH� HIILFLHQW� DQG� WKHUHIRUH�PRUH� HFR�
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QRPLF� RI� WKH� WZR� FRPSXWHUV� XVHG�� 7KH� UHSRUW� IURP� WKH� DXGLWRUV
ZDV�IROORZHG�XS�E\�&)8¶V�RZQ�VWDWLVWLFV��ZKHUH�RQFH�DJDLQ�LW�ZDV
VKRZQ�WKDW�WKH�'���ZDV�WKH�EHWWHU�RI�WKH�WZR�V\VWHPV��$V�DQ�RXW�
FRPH�RI�WKLV��3DUOLDPHQW�GHFLGHG�WKDW�DOO�,%0�V\VWHPV�VKRXOG�EH
UHSODFHG��7KXV�6DDE�EHFDPH�WKH�ZLQQHU�RI�WKH�WHFKQRORJLFDO�SDUW
RI� WKH� FRQWURYHUV\�� 7KH�'���ZRQ� RQ� ERWK� WHFKQLFDO� �VSHHG�� DQG
HFRQRPLF��PRUH�FRVW�HIILFLHQW��JURXQGV�

%XW� WKH� RXWFRPH� RI� WKH� WULDO� DOVR� KDG� RUJDQL]DWLRQDO� LPSOLFD�
WLRQV�� %\� VXJJHVWLQJ� D� UHGXFWLRQ� RI� WKH� QXPEHU� RI� FRXQW\� FRP�
SXWHU� FHQWHUV�� WKH� PDLQ� DFWRUV� LQWURGXFHG� D� QHZ� LQWHUSUHWDWLYH
IOH[LELOLW\�DV�WR�KRZ�WKH�&)8�URXWLQHV�VKRXOG�EH�GLYLGHG�DPRQJ�D
FHUWDLQ�QXPEHU�RI�FRPSXWHU�FHQWHUV�

Redefinition
(YHQ�WKRXJK�WKH�DXGLWRUV¶�WULDO�OHG�WR�VWDELOL]DWLRQ²ZLWK�WKH�'��
IRXQG� WR� EH� WKH� EHVW� FRPSXWHU²DQRWKHU� LQWHUSUHWDWLYH� IOH[LELOLW\
ZDV�EHLQJ�VLJQDOHG��$IWHU�WKH�&)8�V\VWHP�KDG�EHHQ�PDGH�KRPR�
JHQHRXV� �RQH� FRPSXWHU� W\SH��� UHGXFHG�� DQG� RSWLPL]HG� WR� JHW� DF�
FHSWDEOH�GHJUHHV�RI�XWLOL]DWLRQ�RI�WKH�UHPDLQLQJ�FRPSXWHU�FHQWHUV�
LW�ZDV�TXHVWLRQHG�DJDLQ��1HZ� WUHQGV� WRZDUG�FHQWUDOL]HG� UHJLVWHUV
ZHUH� VXJJHVWHG� E\� 6WDWVNRQWRUHW� �WKH�1DWLRQDO� %XUHDX� RI� 6WDWLV�
WLFV�� DQG� RWKHU� VWURQJ� DFWRUV� �H�J��� WKH� FRPSXWHU� LQGXVWU\��� 7KH
GHFHQWUDOL]HG� V\VWHP� ZRXOG� EHFRPH� REVROHWH� EHFDXVH� RI� QHZ
RQOLQH�V\VWHP�VROXWLRQV�IRU�UHJLVWHU�DQG�GDWD�UHWULHYDO��,W�ZDV�DOVR
REYLRXV�WKDW�WKH�V\PEROLF�YDOXH�WLHG�WR�WKH�&)8�V\VWHP�KDG�IDGHG�
FRPSXWHUV� KDYLQJ� EHFRPH�PXFK�PRUH� FRPPRQ�ZLWKLQ� WKH� VWDWH
DGPLQLVWUDWLRQ�DQG� LQ�6ZHGLVK� LQGXVWU\�DQG�RWKHU�SULYDWH�RUJDQL�
]DWLRQV��7KHVH�QHZ�RQOLQH� V\VWHP� VROXWLRQV� IRU� UHJLVWHU� DQG�GDWD
UHWULHYDO� SUHVHQWHG� KDUG� FRPSHWLWLRQ� IRU� SUHVXPSWLYH� VHUYLFH� EX�
UHDX� MREV�IRU� WKH�FRXQW\�FRPSXWHU�FHQWHUV��:H�FDQ�FRQFOXGH� WKDW
ERWK� WHFKQRORJLFDO� DQG� RUJDQL]DWLRQDO� GHYHORSPHQWV� GXULQJ� WKH
����V� KDG� UHQGHUHG� LQYDOLG� WKH� DUJXPHQWV� IRU� WKH� ³GRXEOH� VROX�
WLRQ�´� WKH� UHJLRQDO� GHFHQWUDOL]HG� V\VWHP�� DQG� WKH� SURPRWLRQ� RI
FRPSHWLWLRQ�

7KH�PDLQ�WKHPHV�RI�WKH�DUJXPHQWV�KDYH�DOUHDG\�EHHQ�KLQWHG�DW
LQ�WKH�UHFDSLWXODWLRQ�RI�WKH�WKLUG�SKDVH�DERYH��$IWHU�WKH�WKLUG�WULDO
RI� WKH� WZR�FRPSXWHU�V\VWHPV��DOO�DFWRUV�DJUHHG� WKDW� WKH�'���ZDV
WKH�EHVW�V\VWHP�IRU� WKH�&)8�FRPSXWLQJ� WDVNV��1R�QHZ�WHVWLQJ�RI
WKLV� RU� RWKHU� FRPSXWHUV� ZDV� QHFHVVDU\�� ,QVWHDG�� HFRQRPLF� DUJX�
PHQWV�EHFDPH�PXFK�PRUH�GHFLVLYH�IRU�WKH�RXWFRPH�RI�WKH�ZKROH
FRQWURYHUV\�

%RWK� WKH�DXGLWRUV�DQG�&)8�YHULILHG� WKDW� WKH� ,%0�6\VWHP����
FRPSXWHUV� LQ� WKH� FRQILJXUDWLRQ� XVHG� IRU� WKH� &)8� V\VWHP� ZHUH
VORZHU� DQG� WKXV� JDYH� LQIHULRU� FRVW�SHUIRUPDQFH� UDWLRV�� 7KH� '��
JDYH�VKRUWHU�SURFHVVLQJ�WLPHV��VKRZHG�KLJKHU�FDSDFLW\��DQG�WKHUH�
IRUH�ZDV�PRUH�FRVW�HIILFLHQW��7R�VXSSRUW�WKLV�DUJXPHQW��RSHUDWLQJ
VWDWLVWLFV�ZHUH�XVHG��UKHWRULF�RI�QXPEHUV��

2QH�VWURQJ�DUJXPHQW�WKH�&)8�XVHG�DV�WR�ZK\�WKH�'���DQG�QRW
WKH� ,%0� FRPSXWHUV� VKRXOG� EH� NHSW� ZDV� WKH� UHQWDO� DJUHHPHQWV
PDGH� EHWZHHQ� WKH� VWDWH� DQG� 6DDE�,%0�� 7KH� 6DDE� FRQWUDFWV� H[�
SLUHG� ILYH� PRQWKV� ODWHU� DQG� JDYH� EHWWHU� FRQGLWLRQV� IRU� UHQHZDO
�,%0¶V� FRQWUDFW� H[SLUHG� RQ� ��� 1RYHPEHU� ������ 6DDE¶V� RQ� ��
$SULO��������(YHQ�WKRXJK�WKH�&)8�V\VWHP�ZLWK�GLVWULEXWHG�FRP�
SXWHU�FHQWHUV�ZDV�WKUHDWHQHG�IURP�RXWVLGH�� LW�ZDV�GHIHQGHG�LQWHU�
QDOO\� E\� WKH� FRXQW\� DGPLQLVWUDWLYH� ERDUGV� DQG�&)8��'LVWULEXWHG
FRPSXWHU�SRZHU�DQG�WKH�DELOLW\�WR�WDNH�RQ�H[WHUQDO�MREV�FRXOG��LQ
WKH� WKLUG� SKDVH� RI� WKH� FRQWURYHUV\�� RYHUFRPH� WKH� FHQWUDOL]DWLRQ
WUHQGV�� 2I� WKH� RULJLQDO� ��� FHQWHUV�� ���ZHUH� NHSW��0D\EH� WKH� LQ�
YHVWPHQWV�ZHUH� WRR�KHDY\��7KH�&)8�FRPSXWHU�FHQWHUV�FRXOG�QRW

MXVW�EH�JLYHQ�XS��FRXOG�WKH\"�$QRWKHU�DVSHFW�KDV�WR�GR�ZLWK�SUHV�
WLJH��)RU�D�FRXQW\�WR�ORVH�LWV�FRPSXWHU�FHQWHU�ZDV��RI�FRXUVH��D�ORVV
RI� SUHVWLJH� DQG� SRZHU�� &RQYHUVHO\�� WR� NHHS� LW� RU� HYHQ� H[SDQG� LW
FRXOG�PHDQ�WKDW�WKH�FRQQHFWLRQ�ZLWK�WKH�IXWXUH�ZDV�HQKDQFHG�

Summary and Conclusions
1RZ� IRU� VRPH� FRQFOXGLQJ� UHPDUNV� RQ� WKH� ILUVW� ODUJH� 6ZHGLVK
FRPSXWHUL]DWLRQ�SURMHFW��:KDW�ZLGHU�VFRSH�RI�WKH�&)8�FRPSXWHU
FHQWHU�FRQWURYHUV\�FDQ�EH�SRLQWHG�RXW"

$W� LWV� RXWVHW�� WKH� FRQWURYHUV\� FRQFHUQLQJ� WKH� &)8� SURMHFW
VHHPHG�WR�EH�WHFKQRORJLFDO²,%0�RU�6DDE�FRPSXWHU²EXW�DQDO\�
VLV� RI� WKH� GLVFRXUVH� LQGLFDWHG� WKDW� DUJXPHQWV� ZHUH� RIWHQ� WDNHQ
IURP�RWKHU� VRXUFHV� WKDQ� WHFKQLFDO� SURSHUWLHV��:KHQ� WKH� GLIIHUHQW
DFWRUV�WULHG�WR�SHUVXDGH�RWKHUV� WKDW�HLWKHU�FRPSXWHU�SUHVHQWHG�WKH
EHVW� VROXWLRQ� IRU� WKH� &)8� V\VWHP�� WKHLU� DUJXPHQWV� ZHUH� RIWHQ
WDNHQ� IURP� WKH� HFRQRPLF� DQG�RUJDQL]DWLRQDO� VSKHUH��7R� WKLV�ZDV
DGGHG� WKH�SROLWLFDO�DQG�RU� LGHRORJLFDO�GLPHQVLRQ�RI�� H�J���JHQHUDO
SURJUHVV�� UDWLRQDOL]DWLRQ�RI�VWDWH�DGPLQLVWUDWLRQ�� LQGXVWULDO�SROLF\�
DQG�MRE��ORVV��DUJXPHQWV��:H�FDQ�WKHUHIRUH�DVVXPH�WKDW� WKH�&)8
FRPSXWHUV�EHFDPH�D�V\PEROLF�LVVXH��ZLWK�LPSOLFDWLRQV�IDU�EH\RQG
WKH� VHOHFWLRQ�RI� HLWKHU�6DDE�RU� ,%0��6RPH�RI� WKHVH� LPSOLFDWLRQV
ZHUH�DV�IROORZV�

•� 7KH�&)8� SURMHFW� UHDFKHG� WKH� WRS� SROLWLFDO� DJHQGD� LPPHGL�
DWHO\�� VLQFH� WKH�0LQLVWHU�RI�)LQDQFH�ZDV� WKH�PDLQ�SROLWLFLDQ
UHVSRQVLEOH�IRU�UDWLRQDOL]DWLRQ�RI�WKH�VWDWH�DGPLQLVWUDWLRQ��%\
VKRZLQJ� WKDW� WKH� VWDWH� DGPLQLVWUDWLRQ� �H[HPSOLILHG� E\� WKH
&)8� V\VWHP�� FRXOG� EH� PRUH� HIILFLHQW� WKURXJK� WKH� XVH� RI
FRPSXWHUV��WKH�DUJXPHQWV�IRU�KLJKHU�HIILFLHQF\�RI�WKH�ZKROH
VWDWH�DSSDUDWXV�WKURXJK�FRPSXWHUL]DWLRQ�FRXOG�EH�DVVHPEOHG�

•� 7KH�SUDFWLFDO�HIIHFWV� WKDW�FRXOG�EH�JDLQHG�E\� UDWLRQDOL]DWLRQ
RI�WKH�&)8�UHJLVWHUV�E\�XVLQJ�FRPSXWHUV�DOVR�PL[HG�ZLWK�WKH
KLJK�V\PEROLF�YDOXH�FRXSOHG� WR�FRPSXWHUL]DWLRQ�DXWRPDWLRQ
LQ�VRFLHW\�DV�D�ZKROH��WKLV�FRXOG�EH�FRPSDUHG�ZLWK�DWWLWXGHV
WRZDUG� DWRPLF� HQHUJ\�XS� WR� DSSUR[LPDWHO\� �������&RPSXW�
HUL]DWLRQ� RIIHUHG� D� GLUHFW� OLQN� WR� SURJUHVV� DQG� WKH� IXWXUH�� ,W
ZDV�QRW�XQWLO�WKH�����V�WKDW�WKH�SUREOHPDWL]DWLRQ�RI�WHFKQRO�
RJ\�DV�D�SRVLWLYH�VRFLDO�WUDQVIRUPHU�EHJDQ�LQ�6ZHGHQ�

•� 7KH� FRPSXWHUL]DWLRQ�SURMHFW� DOVR� JRW� LQYROYHG� LQ� WKH� FRQ�
IOLFW�RI�UHJLRQDO�YHUVXV�QDWLRQDO�SROLF\��&HQWUDOL]DWLRQ�ZDV�
IRU�PDQ\��D�QDWXUDO�SDUW�RI�UDWLRQDOL]DWLRQ��EXW�WKHUH�ZDV�DQ
HTXDOO\�VWURQJ�WUHQG�WRZDUG�PRYLQJ�SRZHU�DZD\�IURP�FHQ�
WUDO�DGPLQLVWUDWLRQ�DQG�6WRFNKROP��7KLV�JRHV�ZHOO�ZLWK�WKH
WZR� RSSRVHG� WHFKQLFDO� DQG� RUJDQL]DWLRQDO� SDUDGLJPV� RI
FHQWUDOL]HG� FRPSXWHU� SRZHU� DQG� KLHUDUFK\� YHUVXV� GHFHQ�
WUDOL]HG�FRPSXWHUV�DQG�GLVWULEXWHG�SRZHU� WKDW�FRPSHWHG� LQ
WKH� LQLWLDO� SKDVH� DQG� UHFXUUHG� LQ� WKH� ODWH� ����V��ZKHQ� WKH
&)8�V\VWHP�UHGHILQLWLRQ�EHJDQ�

•� ,QGXVWULDO� SROLF\� DQG� LQGXVWULDO� SURWHFWLRQLVP�ZHUH� RSSRV�
LQJ� WKHPHV� LQ� WKLV� WHFKQRORJLFDO� FRQWURYHUV\�� H[SUHVVHG
H�J��� LQ�WKH�DUJXPHQWV�³EX\�WKH�EHVW´�RU�³EX\�6ZHGLVK�´�$
ERWWRP� OLQH� LQ� WKH� FULWLFLVP� RI� WKH�&)8� FRQWURYHUV\�� ERWK
ZKLOH� LW� ZDV� JRLQJ� RQ� DQG� ODWHU� E\� KLVWRULDQV�� KDV� EHHQ
WKDW� WKH� 82.�&)8� DQG� '%.� FRPPLWWHHV� WRJHWKHU� ZLWK
6WDWVNRQWRUHW�ZHUH�ELDVHG�LQ�IDYRU�RI�,%0�DQG�GHOLEHUDWHO\
PDGH�LW�KDUG�IRU�6DDE�WR�FRPSHWH�IRU�WKLV�SURFXUHPHQW�

•� $W� VRPH�SRLQWV� LQ� WKLV� GLVFRXUVH�� LW� KDV� EHHQ�QHFHVVDU\� WR
FDOO� DWWHQWLRQ� WR� WKH� ODFN� RI� DQ� H[SOLFLWO\� UKHWRULFDO� DUJX�
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PHQWDWLRQ�� ,�KDYH�SUHVHQWHG� VRPH�H[DPSOHV�RI�DGYHUWLVLQJ
GRFXPHQWV�WKDW�KDG�D�FHUWDLQ�W\SH�RI�UKHWRULF��VHOOLQJ���PRVW
WH[WV� ZHUH� QRQUKHWRULFDO� EXW� RI� FRXUVH� SHUVXDVLYH� LQ� WKHLU
SXUSRVH� WR� ZLQ� RWKHU� DFWRUV� IRU� RQH� VROXWLRQ� RI� WKH� &)8
SURMHFW�� ,� IRXQG� PRUH� DUJXPHQWDWLYH� WH[WV� LQ� WKH� HDUO\
SKDVHV��EXW�ODWHU�WKH�ZKROH�SURMHFW�EHFDPH�PRUH�DQG�PRUH
H[HFXWLYH²LW�ZDV�VRPHWKLQJ�WKDW�KDG�WR�EH�FDUULHG�RXW��7KH
FRXQW\� FRPSXWHU� FHQWHUV� EHFDPH� D� WHFKQLFDOLW\� RU�� HYHQ
ZRUVH�� D� GUDZEDFN� IRU� WKH� VWDWH¶V� UDWLRQDOL]DWLRQ� SURFHVV�
:DV�WKH�&)8�D�GHDG�HQG"

•� ,W� KDV� EHHQ� GLIILFXOW� WR� GHFRQVWUXFW� WKH� XQGHUO\LQJ� OLQH� RI
GHYHORSPHQW�� 'LG� WKH�0LQLVWHU� RI� )LQDQFH� KDYH� D� KLGGHQ
DJHQGD"�:HUH�WKH�DUJXPHQWV�DERXW�UHJLRQDO�SROLF\�VWHHULQJ
GHFLVLRQV� �WKH� QHZ� FRXQW\� GLYLVLRQ�"�:HUH� WKH� DUJXPHQWV
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