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ENVI~ONMENT . ... . 

.T.HE __ . CY8ER-aO ..... ~PROGRA~ HAS .AS .. IT'S.·MAJOP._08JECTIVE, THE DESIGN 

.. _ AND 0ROOUCTIZATION .OF A NEW CDC SYSTEM OFFERING WHICH. IS TO BE 

'." COMPET IT IVE AND PROFITABLE IN THE HARKET"l ACE FROM 1976 THRr)UGH 

_ 1QS6-1QQ1. AS AN INITIAL STEP TOWARDS ACHIEVING THIS OBJECTIVE~ 

__ .THEAOVANCED SYSTEMS LA80RATORY DESIGN TEAM HAS PROJECTED WHAT IT 

:OELIEVES WILL 8E THE STATE OF THE COMPUTER INOUSTRY THROUGHOUT 

___ . THAT .' TIME FRAME. RAT~E~ THAN ATTEMPTING TO PREDICT POSSI8LE 

_. STAT '::-OF-THE- ART 8RE AKTHROUGHS AND . o· ADVANCES IN COHPUTING 
. . 

TECHNOLOGY,' THE DESIGN TEAM HAS ESSENTIALLY EXTRAPOLATED PAST AND 

. CURRENT TRENDS IN THE INDUSTRY. AS A PART OF THIS PROCESS~ SOME 

.INDICATIONS OF AREAS OF BREAKTHROUGH WILL BE PRESENTED. 

. .. . .. . . .. " . .- ..... .~. . . 

THE MOST UNIVERSAL . TREND THAT HAS BEEN ESTABLISHEO· IN THE 

.·COMPUTING jNDUSTRY IS THAT OF 'INFORMATION SHARING'. IN THE 

CONTEXT OF THIS DOCUMENT, INFORMATION IS A GENERALIZED TERM 

ENCOMPASSI~G DATA (TRADITIONAL DEFINITION}, PROGRAMS, FACILITI~Si 

PROCESSING CHARACTE~ISTICS, AND RESOURCES, HARD AND SOFT. AN 

ANALOGY TO THIS. SITUATION CAN BE FOUND IN A LIBRARY SYSTEM. THE 

OBVIOUS INFORMATION SHA~ING TAKES PLACE WITH THE VARIOUS TEXT 

MATERIALS BUT, IN FACT, THE PHYSICAL FACILITIES, lIB~ARY 

PERSONNEL, INTER AND INTRA LIRRARY COMMUNICATION SYSTEMS AND 

PROCEDURES ARE ALL INVOLVED IN AND SUPPORTIVE TO THE .. SHARING OF 

THE VARIOUS TEXT DATA. SO IT IS WITH INFORMATION SHA~ING 
.. 

INVOLVING COMPUTERS AND COMPUTING RESOURCES. THE eALANCE· OF THIS 

DOCUMENT WILL ESTABLISH THIS TREND FROM PAST THROUGH TODAY 4ND 

WIll ADDRESS THE .FUTURE IMPLICATIONS OF THIS TREND. 
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ENVI~ONMENT 

.lNITIAL COMPUTING SYSTEMS WERE GENERALLY JUSTIFIED ON AND· 

APPLIED. TO HIGHLY SPECIALIZED DEDICATED APPLICATIONS; I.E., 

_.rRAJ~CTCRYANALYSIS, CENSUS DATA REDUCTION. AS SUCH THE SPHERE 

OF INFLUENCE OF EACH SYSTEHWAS EXTREMELY SMALL AND THE PEOPLE 

DEALING WITH THESE EARLY MACHINES WERE HIGHLY SPECIALIZED 

.TECHNOLOGISTS. THE AMOUNT OF ON-LINE DATA UNDER DI~ECT CONT~Ol 

OF THE SYSTEM HAS QUITE SMALL, IN FACT NON-EXISTANT IN MANY 

SITUATIONS. THE MAIN EMPHASIS WAS ON THE 'COMPUTING ENGINE' 

PROCESSING DATA FED TO IT FROM OUTSIDE SOURCES. SYSTEM FAILURES 

WERE TOLERATED AND NECESSITATED ONLY RESTARTING THE THEN CURRENT 

JOB AT· THE BEGINNING {WASTEFUL BUT NOT DISASTEROUSJ. 

lODAY'S SYSTEM USAGE REPR~SEN1S THE NEXT POINT ON THE LINE OF 

EXTRAPOLATION. WHILE THE SPECIALIZED DEDICATED SYSTEM CUSTOMERS 

STILL EXIST, THEIR RELATIVE PERCENTAGE OF ALL CUSTOMERS HAS 

SIGNIFICANTLY DECREASED. THE ADVENT OF NEW PACKAGING AND CIRCUIT 

TECHNOLOGIES HAS BROADENED THE BASE OF COMPUTER USERS SUCH THAT 

IT ENCOMPASSES A SIGNIFICANT PERCENTAGE OF' THE SCIENTIFIC AND 

TECHNOLOGICAL COMMUNITY. THE MAJOR PORTION OF TODAY'S COMPUTER 

SYSTEMS ARE USED FOR BUSINESS APPLICATIONS WHICH DEMAND AN EVER 

INCREASING DIVERSITY IN SYSTEM CAPABLITY. INDEED, MOST 

SCIENTIFIC AND ENGINEERING APPLICATIONS ARE DEMANDING SIMILAR 

CAPABILITY IMPROVEMENT. 

CONCEDTS SUCH.AS FILE SHARING, MULTI-PROGRAMMING, TIME SHARING 

{RESOURCE SHARING} AND COUPLED SYSTEMS HAVE BEEN DEVELOPED TO 
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ENV IRON MENT 

_VARIOUS DEGREES TO ATTEMPT TO MEE~.THE EVER_INCREASING CAPABILITY 

_ DEMANDS BY .AN.EVER INCREASING USER POPULATION. THE .CONCEPTS OF 

OPERATING SYSTEMS, JOB CONTROL LANGUnGES, COMPILER LANGUAGES AND 

EXTENSIVE APPLICATION AND UTILITY LIBRARIES HAVE PARTIALLY 

_ REDUCED THE LEVEL OF EXPERTISE NECESSARY TO REALIZE GAINFUL WORK 

FROM MODERN COMPUTERS. A DIRECT RESULT OF THESE CONC~PT. 

_ IMPL~MENTATIONS HAS SEEN A GRADUAL BLENDING OF THE USER . 

. COMMUNITIES {SCIENTIFICANO BUSINESS} INTO I A COMMON GROUP, 

SHARING A SINGLE SYSTEM CONFIGURATION ANO UTILIZING WHATEVER 

CAPA9ILITIES ARE MADE AVAILABLE. 

A RECENT CONCEPT ACHIEVING LIMITED IMPLEMENTATION STATUS IS 

THAT OF INTERCONNECTED SYSTEMS WHICH ARE GEOGRAPHICALLY 

"SEPARATED. "'TOOATE, 'THE'MkIN,ARPLIC,ATION FOR SUCH SYSTEt-1S IS TO 

PROVIDE MESSAGE AND JOB SWITCHING OR ROUTING FACILITIES FOR 

RELATIVELY. SPECIALIZED A~PLICATIONS. DATA SHARING THROUGHOUT 

THESE NETWORKS IS PRACTICALLY NON-EXISTANT, AND AT MOST COMMON 

DATA CAN BE COPIED TO MULTIPLE SITES BUT NO DYNAMIC DATA SHARING 

IS PERrHTTED. 

EVEN THIS LIMITED SHARING CAPABILITY OF PROCESSORS ANDI OR 

DATA HAS PLACED INCREASING DEMANDS ON SYSTEM SUPPLIERS FOR 

CORRECT, CONSrSTANT EFFICIENT AND EFFECTIVE SYSTEMS WHICH CAN 8E 

UTILIZED 8Y AN EVER INCREASING USER POPULATION. RECENT DISCOVERY 

AND PUBLICATION OF SECURITY BREACHES AND CONSUMER DISSATISFACTION 

,ATTEST TO THE MINIMAL SUCC2SS THE SUPPLIERS HAVE HAD TO DATE. 
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ENVIRONMENT 

ANOTHER MAJOR F~CET OF TODAY'S SYSTEMS IS THE DRAMATIC 

INCREASE IN THE AMOUNT, OF DATA THAT IS MAINTAINED IN,AN ON LINE ,', 

,ENV I~ONMENT AND PERHAPS MORE' ASTOUNDING IS THAT THE VERY 

EXISTENCE OF MANY CORPORATIONS OEPENDS ON THE CONTINUED INTEGQITY 

OF ,THIS THIS DATA. 

BASED ON THE TREND EXAMPLES OF THE P~ST AND TODAY, WE CAN' 

'ENDEAVOR TO p~OJECTTHE STATE OF THE INDUSTRY DURI~G 1977 THROUGH' 

1986. 

THE DRAMATIC GROHTH OF THE" MINI-COMPUTER AND TERMINAL 

"BUSINESS, .. COM9INEDWITH THE INCREASING'DEMAND FOR VERY LARGE DATA 

STORAGE DEVICES {DISKS, LASER MEMORIES, BUBBLE MEMORIES, ELECTRON 

BEAM, ••• } SY~TEMS INDICAT~ A CONTINUATION OF THE DISPERSAL OF 

COMPUTI W; ,C APA,B.ILITIES ID A "LARGERUSERCOHMUNITY .. HHO IN TURN 

,WILL BE REQUIRING LARGER AMOUNTS OF INFORMATION TO 8E AVAILAALE 

FOR' IMMEDIATE ACCESS. THE ROLE OF THE LARGE COMPUTER SYSTEM IN 

,SUCH AN ENVI~ONMENT WILL 8E THAT OF AN'INFORMATION ENGINE'; THAT 

IS MAINTAINING ADMINISTRATIVE CONTROL OVER THE DIVERSE DEMANDS 

FOR DATA AND PROCESSING POWER OF ALL TYPES AS WELL AS PROVIDING A 

f»ORTION OF THE SYSTEM OF NETWORK POWER. THE OPERATIONAL 

INTEGRITY OF SUCH INFORMATION ENGINES HILL 'BECOME OF PARAMOUNT 

IMPORTANCE TO A VARIETY OF USERS FROM LARGE CORPORATIONS TO SMALL 

PRIVATE qUSINESSES. 

, ' 

TO MORE CONCISELY DESCRIBE SUCH A SITUATION IN GENERAL AND FOR 

CYBER-80 IN PARTICULAR, A ~Lt~T OF SOME DIRECT IMPLICATIONS OF 
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ENVI~ONM;::NT 

.THAT. SITUATION .IS GIVEN •. 

OATA SHARING WIll BE REQUIRED .AT A SMALLER UNIT OF ACCESS· 

.CONTROl THAN IS GENERALLY IHPLE~ENTEDTOnAY10 MEET THE 

RESPONSE REQUIREMENTS OF THE LARGER 

ACCESSING lARGE~·DATA BASES. 

EX •. DATA ELEMENTS WILL 9E SH~REO. 

USER COMMUNITY 

IMMEDIACY OF INFORMATION WIll BE A MANDATORY REQUIREMENT FOR, 

THE.VERl EXISTENCE OF AN INCREASING PERCENTAGE OF THE 

CUSTOMER CO~MUNITY. 

THE CENTRALIZATION AT CRITICAL nATA 8ASES WILL REDUCE OR 

ELIMINATE THE NATURAL REDUNDANCY THAT EXISTS IN TODAY'S 

~D£CEN~RAtI2ED ~ATA WOR~P~ THEREBY LEADING TO DRAMATICALLY 

INCREASED DEMANDS FOR SYSTEM INTEGRITY AND SECURITY. 

THt I~PACT OF ANY USER VISIBLE FAIlUqE OF ANY CRITICAL 

RESOURCE 

EFFECT. 

WILL BECOME INCREASINGLY PERVASIVE IN ITS 

THE POTENTIAL FOR ANY SINGLE MAIN FRAME SYSTEM TO PROVIDE· 

THE CAPABILITIE'S OF THE INFORMATION ENGINE WILL DIMINISH 

AS 

.. 

THROUGH TIME AND COMBINATIONS OF.SYSTEMS WIll BECOME THE 

ONLY ECONOMICAL AL TERNATIVE •. IN PARTICULAR, 

ENVISIONED COMPUTER UTILITY WILL CONTINUE TO 

THROUGH SYSTEK NETWORKING. 

THE 

EVOL VE 

USERS BECOME MORE·OISTANT FROM OISCRETE SYSTENS 

VISIBILITY, THE EVOLUTION OF USER WILL 
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ENVI~ONM~NT 

CONTINUE FROMHAC~INE {PAST} THROUGH PRODUCT {TODAY} 

TOWARD PROBLEM/SOLUTION {TOMORROW}. IN PARTICULARSYSTEH 

VALUE WILL BE DETERMINED IN TERMS OF SOLUTIONS PER USER 

MONTH RATHER THAN JOBS PER HOUR. 

AS THE RELATIVE DENSITY OF COMPUTER EXPERTISE WITHIN THE 

USER. COI-IMUNITY DIMINISHES, THE INFORMA TION ENGINE WILL _ 

HAVE TO ASSUME MORE AND MORE T~SKS THAT ARE TODAY. 

RELEGATED TO COT-jPUTER SPECIALISTS. A SMALL EXANPLE, DATA 

STRUCTURE HILL 8E DETERMINED BY THE SYSTEM RATHER THAN THE 

USE~. 

ASHORE USERS ARE ABLE TO PURCHA~EMINI AND MIDI PROCESSORS 

{WHOSE CAPABILITY ALREADY APPROACHES THAT OF A CYDER-73}, 

THE _ DEMAND FOR ARBITRARY SYSTEM INTERCONNECTABILITY AND 

PROCE,sSINGDECENTRALTZATIONHH'lLESTILL ACCESSING PU8L Ie 

DATA BASES WILL INCREASE. 

- -ENOUGH. {THERE ARE MO~E.o.} 

SOME DIRECT IMPLICATIONS SEEN FOR CY8ER-8~J 

THE REQUIREMENT FOR SYSTEM INTEGRITY {H/W AND SIN} WILL 

8ECOME PARAMOUNT. 

RAW PERFORMANCE WILL CONTINUE AS A MAJOR FACTOR IN OVERALL 

SYSTEM EFFECTIVENESS. 

CONFIGURATION {H/H lNO S/W} FLEXIBILITY AND ADAPTABILITY 

WILL REA MAJOR FACTOR IN THE CONTINUED MARKETABILITY OF 
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ENVI~ONMENT 

~HE PRODUCT .LINE •. 

. _:THE .MnRRIAGE OF SYSTEIiS AND SERVICES .HUST SUCCEED • 

. AT ANNOUNCEMENT TIME FOR CVBER-SO, IT~UST POSSESS AT LEAST 

A~ MUCH CAPABILITY AS THE THEN CURRENT INFORMATION· 

ENGINES. {CYBER-70, i7e AND OTHERS}. 
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ENV rOON ~I ::NT 

TO SUBSTANTIATE THE TR~ND PREDICTIONS, AT LEAST ASPER CDC, A 

SAHPLE OF THE CURRENT CUSTOM~R BASE REVEALS THATI 

LIVERMORE LA8S,A TRADITIONAL NUMBER CHRUNCHER,HAS INVESTED 

HEAVILY IN THE GENERATION OF A LOCAL COMPUTER UTILITY 

INCLUDING A DATA ~EN~INE, A PROCESSING ENGINE, AND A 

COMMUNICATION ENGINE WHICH· TOTALS TO A LOCAL INFORMATION 

ENGINE. 

BETTIS AND KNOWLS ATOMIC POWER LABS HAVE DEVELOPED LOCAL 

INFORMATION ENGINES FOR THE 

VARIOUS NUCLEAR POHER PROBLEMS. 

FLOUR CORPORATION HAS DEVELOPED 

ENGINE FOR THE SOLUTION OF 

PR03LEIvlS. 

GENERATION OF SOLUTIONS TO 

A WORLD WIDE .INFORM ATI ON 

LARGE SCA(E CONSTRUCTION 

CDC CYBERNET SERVICES IS DEVELOPING A WORLD WIDE INFORMATION' 

ENGINE TO PROVIDE SOLUTIONS TO AN EVER BROADENING 

DIVERSITY OF USER P~OBLEMS. 

PURDUE UNIVERSITY IS DEVELOPING AN INFORMATION ENGINE TO 

PROVIDE SOLUTIONS TO THE PR08LEH OF RESEARCH, EDUCATION 

AND ADMINISTRATION AT A LARGE UNIVERSITY. 

UNION BANK OF SWITZERLAND HAS PURCHASED A SOLUTION TOA 

,LARGE SCALE BANKING PROBLEM. 
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IMPLICATIONS OF THE INFORMATION- ENGINE --

Ir-tPLI CA T IONS OF -THE INFORi'1A TI ON ENG INE 

-THE-MOST--FUNOAi'lENTAL UNDERLYING IMPLICATION DERIVED FROM TH::: 

-19~O -ENVIRONMENT_ PAPER IS THAT -THE --Ne.R/CDC -- INT;::GRATED PRODUCT 

-LINE -(lPL) - -CANNOT-- iE ClESIGNED,---DEVELOPED -OR RELEASED WHILE 

CONSIDERING ONLY THE- N::EDS OF A- SMALL--' -(OR HISTORICAL) -. MARK.ET 

-SEGMENT.-- -CDC MUST :ONTINUE-TO MOVE FROM - THE- ~OSITION OF 

SUPPLYING Oi~LY FORTRAN HOKSEPOrjER, AND NCR i'1UST CONTINUE TO MOVE 

INTO THE A~::A OF rOTA. AP?LICATION P~OCESSING. THIS IS TRUE FOR 

THE TECHNICAL, MAR(ETING AND BUSINESS ASPECTS OF IPL. 

THE DEVELOPMENT A~D SUPPORT OF 1980-1990 INFORMATION ENGINES 

WILL BE CONSIDERABLY MORE COMPLEX AND DIFFICULT THAN SIMILAR 

EFFO~TS TODAY. IN FACT, THE ACTUAL ACHIEVING OF SUCH SYSTEMS MAYc 

WELL BE PREDICAJ~D ON STATE-OF-THE-ART BREAKTHROUGHS, 

PART ICULARL Y IN THE . A REA S OF SOFT WARE DEVEL OPMENT , riA RDWARE 

RELIABILITY, COMMUNICATIONS FACILITIES AND MAINTENANCE 

FACILITIES~ A SUCCESSFUL VENDOR OF THESE SYSTEMS WILL HAVE 

ACHIEVED SIGNIFICANT AJVANCEMENTS -IN EAC~ O~ THESE AREAS, AS WELL 

AS OTHERS • 

. A--SIGNIFICANTO~ERATIONAL AND A.OMINISTRATIVE DIFFERENCE 

-BETWEEN--TOUAY'S--:~YST~MS AND THE INFORMATION ENGINE SYSTEMS LIES 

-IN--THE- AREAS OF INFLUENCE AND CONTROL. TOOAY'SSYSTEM USERS - ARE 
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IMPLIC~TIONSOF THE IN=OR~ATION ENGINE" 

GENERALLY ORGANIZATIONALLY LOCATED RATHER C~OSE TO THE COMPUTER 

ADMINISTRATION FUN:TtO~, At LEAST THE USERS AND THEIR CORPORATE 

RESPONSIBILITIES A~E K~OWN O~"KNOWABLE. FROM THIS SITUATION SUCH 

TASKS AS SYSTEM CONVERSION ARE"" AT LEAST PRACTICAL, AL THOUGH NOT" 

DESIRABLE, AND THE TOTAL IMPACT OF SUCH CHANGES IS SOMEWHAT 

PREDICTABLE. "THE USER COMMUNITY" OF THE INFORt-1AtroN ENGINE" WILL" 

"BECOi'IE ti0RE LOOSELY COUPLED TO THE SYSTEM THROUGH TIME, 

EVENTUALLY LEADING TO A SITUATION IN WHICH THE "EFFECTS OF A 

MAJOR, O~ MINJR, SYST~M" CHANGE WIL~ BECOME TOTALLY 

UN.PR'::OI CTA BL E. A FORMALISM IS THAT" THE SPHERE OF INFLU~NCE OF 

THE SYSTEM WILL EXTEND BEVOND THE SPHERE OF CONTROL OF THE SYSTEM 

ADrJINIS TRA"TORS. 

"'GIVEN THESE GENERALIt1PLIC'ATIONS,S"OME "SPECIFIC EFFECTS ON 

"IPl CAN BE DETERMINED. 

SYSTEM AND SERVICE AVAILABILITY IS AN ABSOLUTE REQUI~EMENT 

THAT CANNOT BE CO~PROMISED (OBSERVE THE SOCI4LOGICAL IMPACT 

. OF INTEKflITTANT PJWER AND FUELABBERATIONS). 

"RA~" P~OCESSING POWER "WILL CONTINUE AS A M~JOR DESIGN 

REQUIRE.:MENT. 

"APPLICATION 

-CRUNCHINGfl. " 

THE "MAJOR CHANGE BEING THE CHOICE "OF 

OF THE POWER TO AREAS OTHER "THAN#~UMBER 
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"IMPLIC~TIONS OF T'rl~ INFORMATION ENGINE 

TrlE ABSOLUTE MAGNITUDE OF COMPUTER CONTROLLED ON-LI~E DATA 

. STORAGE ~ILL IN~REASE. TO SIZES IN THE RANGE ::>F 1J TO TH~ 

10TH TO 10 TO THE 12TH CHA~ACTERS OF INFORMATIoN. SUPPORT. 

OF . DATA 8AS~SOF SUCH SIZES WILL PL~CE GREAT STRESS ON. THE. 

PERFOR~ANCE AND P~OT~CTION CHARACTE~ISTICS OF ALL SYSTEM 

COMPONENTS, HARD~ARE, SOFTWARE ANd OPERATIONAL. 

"THE - INCREASING JIVERSITY OF· THE . SYSTEM USER CJMMUNITY 

. COUPLED WITH THE ~EDJCE~ ICO~PUTE~ EXPERTISE#.OF THESE USERS 

'-WILL- PLACE GREATER DEMANDS ON THE HUMAN SUPPORT ASPECTS OF 

THE SYSTEM. THAT IS, THE SYSTEM' MUST 8E ABLE TO PERFORM ALL 

ffPROGRAHHING TAS(S# AUTOMATICALL~ AND CONCEAL F~OM THE USER 

ALL·OF·THE IDIOSY~CRACIES-OF THE HARDWARE COM~LEX. SOME 

EXAMPLES: 

DATA FORMATS AND STRUCTURAL ORGANIZATION WILL NOT BE A 

USER CONCERN, ONLY THE CONTENT OF DATA STRUCTURES WILL 

BE USER SPECIFIED. PERFORMANCE REQUIREMENTS MAY BE FED 

TO THE SYSTEM WHICH THEN STRUCTURES THE OATA 

ACCORDINGLY (AND AUTOMATICALLY). EVIDENCE OF THIS 

TREND CAN BE FOUND IN THE DATA BASE TASK GROUP,·' OF 

CODASYL, REPORT OF APRIL, 1971. 

USERS----WILL- INCREASINGLY- INTERFACE. TO APPLICATION AND 
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IMPLICATIONS-OF THE IN=O~~ATION E~GINE 

SUPPORT ?AC~~GES RATHE~ THAN ASSEM~LERS AN) COMPILERS 

_AS_IS TODAY'S SITUATION. 

THE -GROWTHJF .NETWORK SYSTEMSU WILL PLACE GREATER DEMAND 
• 

UPONTrlECAPACITY OF A. SYSTEM TO EFFICIENTLY INTERFACE- TO 

nTHE~ SYSTEMS, JF· LIKE AND - UNLIKE ARCHITECTURE. THIS 

INTE~FACEPR03LEM WILL 3E PARTIALLY ALLEVIATED BY VARIOUS 

STANDARDS -G~OUPS, BUT· WILL CONTINUE TO INFLUENCE SYSTEM 

DESIGN. 

A RESULT OF SEVER~L ?~ECEDIN; IMPLICATIONS IS TH~ NEED FOR 

EXTENSI8LE SYSTEM TRAITS. THAT IS, AN INFORMATION ENGINE 

~lUST "C.ONTIN.U2:-IJ_GRD-1'1 - AND .IN.GREAS.E IN .CAPI\3_ILIJY AND 

FEATURES, BUT IT IS IMPERATIVE THAT THIS 3E DONE WITHOUT 

NOTICE TO ANYCUR~ENT SYSTEM USERS. THIS IS CERTAINLY NOT 

THE CASt:: TODAY. 

THE- CAPA8ILITY TO SUPPORT LARGE NUMBERS OF USERS SHARING 

VARIOUS UNITS OF INFORMATION WITH VARIOUS PERFORMANCE 

REQUIREr1ENTS-- WILL· -NECESSITATE RIGOROUS AND--IMPREGNABLE 

PROTECTION SYSTEMS WITHIN THE HARDWARE/SOFTWARE SYSTEM. 

SINCE THE UNIT OF INFORMATION THAT IS LIKELY TO BE SHARED 

WI LL8E PART OF Lt\ RGE (AND _ VERY LARGE) . DATA FILES, AND 

-BECAUSE THE --RES?ONSE--TIME-- -REQUIREMENTS WILL BECOME MORE 
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IMPLICATIONS OF THE INPORMATION ENGI~E-

STRHJGENT, A ;'1C:CHAN ISM W IL LtJE RE-QUI REO TO ALLOW I NFORNA T ION 

SHARING FOR VERY SMALL UNIT SIZES.' (ELEMENT AND RECORD­

LEVEL SHARING AS COMPARED WITH TODAY'S FILE AND PACK SHARING 

SCHEMES.), TrlIS SITUATION WILL PLACE ADDED aURDEN UPON THE 

P~OTECTION AND INTELOCKMEC~~NISMS OF THE HARDWA.~E/SOFTWARE 

SYSTEM. 

-AS--THE SOFT~ARE P~ODUCT INDUStRY FLOURISrlESAND GAINS 

-GENE~AL RECOGNITIJN AMONG T~E GENERAL USER COMMUNITY, THE 

-SY STE.t1_- - SUPPLIER' MUST . BE, A!3L E TO PROVIDE f1E:;H AN IS MS FOR 

-REGULATING USAGE OF DISCRETE SOFTWARE PRODUCTS, PROBABLY AT 

-A-,USER LEVEL, AND MUST FROVIDE BILLING STRUCTURES THAT ALLOW 

'-CHARGING .oN ,A PER ANSH.,ER ,BASIS RATHER ,T.HANON.A ~AW TIME OR 

EQUIPMENT,·- BASIS ' (OBSERVE' THE CURRENT TREND WITH DATA 

-SERVICES IN TrlIS AREA). ADDITIONALLY,EACH SOFTWARE PRODUCT 

-SUFPLIE~ MUST B~ ABLE TO INSTALL, ALTER, TEST AND ENHANCE 

,THEIR PRODUCTS WITHOUT AFFECTING THE INTEGRITY OF THE SYSTEM 

-OR--OTrlER SOFTWA~E PROQUCTS.-SUCH PRODUCT KANIPULATION MAY 

-BE-DONE-,THRU NETWORK COUPLINGS OR TERMINALS,- ~NQ THE SYSTEM 

-O~NER HAY NOT-BE AWARE OF SUCH ACTIVITY\ 

AS IS BY NOH 03VIOUS, THE IMPLICATIONS OF THE INFORMATION 

ENGINE CO~CEPTS ARE MANY AND ARE GOING, TO HAVE CONSIDERABLE 

IMPACT ON THE 1l'fPLP1ENTATION OF THE NCR/CDC INTEGR~TED PRODUCT, 
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"IMPLICATIONS OF THE"INFORM~TION ENGINE 

LINE. THE LIKELY EFFECTS OF THE SECURITY, PROTECTION AND 

RELIABILITY DEMANDS IN THE SYSTEM WILL BE PLACING MUCH OF THIS 

BURDEN ON THE HARDWARE PRODUCT. THIS WILL CERTAINLY aE TRUE FOR 

THE HIGHER PERFa~MAN~E MODELS OF THE LINE, AND ~UST BE JES.IGNEO 

SUCH THAT SOME OF THE ~UN:TIJNS MAY BE PERFORMED VIA SOFT~ARE IN 

THE LOWER PERFORMANC~ MODELS (ALTHOUGH IT MAY WELL COST MORE 

INITIALLY TO PROVIDE SJCH TYPES OF CAPA8ILITY VIA SOFTWARE) • 

THE NEXT-STEP IN THIS SERIES OF DOCUMENTS WILL DESCRIBE A 

'FIRST " CUT- OF Ir1PLEI1EIHATION STRATEGIES TO PRODUCE AN INFORMATION 

"ENGINE. ~-
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