












































































































































































































































































































































































































































































































































































































































































































































































Corporale Systems Center (408) 743·8787 

INDUSTRY PHONE NUMBERS 
Scopus T(xhnology Inc. (510)428-0500 
Script Systems, Inc ......... (201)343-8500 

Tech Support ............ (800)724-8400 
Sriptel Corporation ........ (614)276-8402 
SCS/Compute, Inc .......... (314)966-1040 
SDA Corporation ............ (800)833-5020 
SDB Systems .................. (813)481-0224 
Seagate Technologies ..... (800)468-3472 

Tech Support ............ ( 408)438-8222 
Seagull Scientific Sys ...... (800)758-2001 
Searchlight Software ...... (216)631-9290 
Seco Industries .............. (213)726-9721 
Sector Computer Serv ... (216)524-5858 
Secura Technologies ...... 014)248-1544 
Secure Telecom Inc ....... (408)992-0572 
Secured COmmunication .. (416)888-1580 
Security Microsystems .. (800)345-7390 
SEEQ Technology, Inc .... (408)432-7400 
SEI (National FSI Inc.) ... (214)689-3200 
Seiko Instruments USA .(800)888-0817 

Tech Support ............ (800)553-5312 
Seiko Instnlments USA .(408)922-1917 

Tech Support ............ ( 408)922-1917 
SeikoshaAmerica Inc .... (201)327-7227 

Tech Support ............ (201)327-7227 
Sejin America ................. ( 408)752-8447 
Selecterm, Inc ................ (800)877-7586 

Tech Support ............ (800)767-7586 
Selective Software .......... ( 408)423-3556 

Tech Support ............ (800)423-3556 
Selectronics & Microlytics.O 16)248-9150 
SemiTech International.(617)628-8880 
Semware ......................... ( 404)641-9002 
Sencore Inc .................... (800)736-2673 
Seneca Data Distributors .. (800)227-3432 
Sensible Software ........... (313)528-1950 
Sensible Solutions Inc .... (508)830-0130 
Senstron Electronic Co .(908)561-8585 

Tech Support ............ (908)561-8585 
Sentinel Cmptr Services .... 008)990-8060 
Sequel Inc ...................... (800)848-8537 
Sequent Computer Sys .. (503)626-5700 
Sequoia Data Corp ......... ( 415)696-8750 
Sequoia Publishing, Inc. (303)972-4167 
Seraph-Foresight ............ (800)721-7243 
Sercomp Corporation .... (800)428-2635 

Tech Support ............ (800)428-2635 
Serif Inc .......................... (800)697-3743 
Serigraph Inc .................. (414)335-7200 
Serius (Novell) ............... (800)876-6847 

Tech Support ............ (800)876-6847 
Servatek ......................... (410)760-7337 
Server Technology ......... (800)835-1515 

Tech Support ............ ( 408)988-0142 
Service 2000 .................. (800)466-2000 
Service InfoSystems ....... 016)334-9126 
Service Management ..... (603)882-7783 
Service Management Grp .(410)992-9975 
Service Partner Inc ........ (201)770-4949 
Service Systems Int'1. ..... (913)661-0190 
Serviceland/Upstate NY ... O 16)427-0880 
ServiceScope Corp ........ (203)265-2624 
ServiceWare ................... 016)842-1611 
Servicing Sys-ProfileTech .. (800)659-9649 
Servitech Inc .................. 008)620-8750 
Servonics Corporation .. (508)295-6372 
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Set Laboratories ............. (503)289-4758 
Setpoint, Inc ................... 013)584-1000 
SG5-Thomson Microelectr.(602)867 -6100 
Shafer's Full Service Sys.(619)440-5421 

Tech Support ............ (619)440-5421 
Shaffstaff Corporation ... (800)248-3475 

Tech Support ............ (317)842-2077 
Shape Corporation ........ ( 403)463-3330 

Tech Support ............ ( 403)463-3330 
Shape Electronics Inc .... (800)367-5811 
Shapeware ...................... (800)446-3335 
Shared Medical Systems.(215)296-6300 
Shareware Testing Labs .(317)322-2000 
Sharp Electronics Corp .(800)237-4277 
Sharpe Systems Corp .... (909)596-0070 
Shattuck Industries ........ ( 408)336-5145 
Shields Bus Machines .... (800)759-6161 
Shereff Systems, Inc ....... (503)626-2022 

Tech Support ............ (503)626-2022 
Sherwood Kimtron ....... (800)777-8755 
Shining Technology ....... (310)802-3081 
Shiva ............................... (800)458-3550 

Tech Support ............ (617)270-8400 
Shreve Systems .............. (800)227-3971 
Shugart Corporation ...... 014)770-1100 
Shuttle Computer Int'I .. (510)623-8876 

Tech Support ............ (510)623-8876 
SI Dynamics In ............... (619)322-2761 
Sicon International Inc .. ( 408)432-8585 

Tech Support ............ ( 408)432-8585 
Sidco Software Int'1 ....... (212)627-4475 
Sidon Data Systems ....... 014)553-1131 
Sidus ............................... ( 416)882-1600 
Siecor Corporation ........ (800)633-7432 
Siemens Comm.Test Eqp ... 004)327-5051 
Siemens NixdotfWo.Sys .. (617)273-0480 

Tech Support ............ (617)273-0480 
Siemon Company .......... (203)274-2523 
Sierra Computers .......... 002)322-6455 
Sierra On-line ................ (800)757-7707 

Tech Support ............ (209)683-8989 
Sigen ............................... ( 408)737-3904 
Sigma Data ..................... (800)446-4525 
Sigma Designs ................ (800)845-8086 

Tech Support ............ (510)770-0100 
Sigma International Inc. (800)658-8893 
Sigmatronics, Inc ............ (800)852-6322 
SIIG, Inc .......................... (510)657-8688 

Tech Support ............ (510)657-8688 
Silcom Mfg Techn .......... (416)438-8822 
Silicom ........................... (201)529-1100 
Silicon Beach Software .. (619)695-6956 
Silicon Graphics ............ (415)960-1980 
Silicon Graphics, Inc ...... (800)676-6272 

Tech Support ............ (800)676-6272 
Silicon Integrated Sys .... (408)735-1362 
Silicon Star Int'l Inc ....... (510)623-0500 
Silicon Systems,lnc ........ 014)573-6000 

Tech Support ............ 014)731-7110 
Silicon Valley Computer ... ( 415)967-1100 
Silver-lisco ..................... (408)991-6000 
Silver Reed (USA) Inc .... (800)733-7333 

Tech Support ............ (800)733-7333 
Silverware ....................... (214)247-0131 
Sim-Trade Company ...... (800)435-7482 

Tech Support ............ (800)435-7482 

Simon&Schuster Sftwr .. (800)624-0023 
Tech Support ............ (212)373-8500 

Simon&Schuster Sftwr .. (800)922-0579 
Simple Foresight Techn .(800)367-7330 
Simple Software ............. (914)297-5858 

Tech Support ............ (914)297-5868 
Simplex Tim Recorder ... (508)632-2500 
Sir-Tech Software ........... (315)393-6633 
SitBack Technologies ..... (913)894-0808 
Sitka ................................ (800)445-8677 

Tech Support ............ (510)769-8711 
Sixgraph Computing ..... (514)332-1331 
Skill Dynamics ............... (404)835-1969 
SkiS oft Publishing .......... (617)863-1876 
SkyTel ............................. (800)759-3375 

Tech Support ............ (800)759-3375 
SL Waber Inc .................. (800)634-1485 

Tech Support ............ (800)257-8384 
Slate ................................ (800)826-8071 

Tech Support ............ (602)991-6844 
Slinger Sierra .................. (209)295-5595 
SLR Systems ................... (412)282-0864 
Small Computer Co ....... (914)769-3160 
Small Cmptrs in library ... (203)226-6967 
Smart Modu1arTechn ........ (510)623-1231 
SmartTechnologies Inc ... ( 403)233-9333 
SmartMicroTechnology .. (800)766-2467 

Tech Support ............ (805)495-1385 
SMC ................................ (800)762-4968 
SMH Electronics ............ (508)291-7447 
Smith Design .................. (215)661-9107 
Smith Micro Software .... 014)362-5800 
SMK Electronics Corp ... 014)996-0960 
SMS Technology, Inc ...... (408)954-1633 
SNA Comms Report ...... 003)760-0660 
Snow Software ............... (813)784-8899 
Social Software Inc ........ (212)956-2707 
SotNet ............................. (800)343-2948 

Tech Support ............ (404)984-9958 
Sofpak Inc ...................... (613)591-1555 
Sofsolutions .................... (512)735-0746 
Soft Cable ....................... (310)828-2577 
Soft Warehouse, Inc ....... (808)734-5801 
Soft-Age Publishing ........ (805)945-0051 

Tech Support ............ (805)945-0051 
Soft-Com Inc .................. (212)242-9595 
Soft-Hard Systems .......... (818)999-9531 
Soft-Letter ....................... (617)924-3944 
Softa Group Inc.,The ..... 008)291-4000 

Tech Support ............ (800)874-0045 
SofiArc,lnc ..................... (416)299-4723 
Softbridge,lnc ................ (617)576-2257 

Tech Support ............ (617)576-2257 
SoftCraft, Inc .................. (800)351-0500 

Tech Support ............ (608)257-3300 
Softest Designs Corp .... (210)697-8828 
Softfocus ........................ (416)825-0903 
SoftKat ........................... (800)641-1057 

Tech Support ............ (818)700-8061 
Softkey International.. ... (800)323-8088 

Tech Support ............ (800)323-8088 
Softkey Software Prod ... ( 404)426-0008 

Tech Support ............ ( 404)428-0008 
Softklone ........................ (800)634-8670 

Tech Support ............ (904)878-8564 
SoftLogic Solutions ........ (603)627-9900 
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Tech Support ............ (603)644-5555 
Soffouch Systems, Inc ... ( 405)947-8060 
Softronics ....................... (800)225-8590 

Tech Support ............ (719)593-9550 
SOFfSOULUTIONS ....... (801)226-6000 
Softsync (in CA) ............. (800)854-34:1 5 

Tech Support ............ (800)854-3415 
Softsync (outside CA) ... (800)854-5212 

Tech Support ............ (800)847-5212 
Software Academy, Inc .. (619)464-2500 
Software Add-Ons .......... (800)822-8068 
Software AG Systems ..... (703)860-5050 
SOFIWARE ALLIANCE .. (800)443-5152 
Software Artistry ............ (317)876-3042 
Software City, Inc ........... (800)222-0918 
Software Creations, Inc.(800)767-3279 

Tech Support ............ (800)767-3279 
Sftwr Developer's Co .... (800)421-8006 
Sftwr Developmt Factory .. (301)666-8129 
Software Digest .............. (215)878-9300 
Software Directions ....... (201)584-8466 

Tech Support ............ (201)584-3882 
Software Factory ............ (214)490-0835 
Software Grov(~ .............. (800)793-0040 
Software Interphase ...... (401)397-2340 
Software Link ................. (404)448-5465 

Tech Support ............ (404)263-8676 
Software Machine,The .. (801)561-9393 
Software Magazine ........ (508)366-2031 
Software Mark(~ting ....... (602)893-2400 
Software Matters Inc ..... (800)253-5274 

Tech Support ............ (317)253-8088 
Software of the Future .. (800)766-7355 

Tech Support ............ (214)264-2626 
Software Partn(~rs .......... (415)857-1110 
Software Plumbers Inc .. (301)963-8423 

Tech Support ............ (301)963-8423 
Software Plus ................. (301)261-0264 
Software Products Int'l..(800)937-4774 

Tech Support ............ (800)937-4774 
Sftwr Publ Association ... (800)388-7478 
Sftwr Publishers Corp ... (800)234-2500 

Tech Supp01t ............ ( 408)988-4005 
Software Resource ......... (415)883-0600 
Software Security Inc .... (203)329-8870 
Software Shop Systems .(908)938-3200 

Tech Support ............ (800)654-8923 
Software Solutions, Inc .. (404)418-2000 

Tech Support.. .......... (404)418-2000 
Software Support ........... (800)873-4357 

Tech Support.. .......... (800)873-4357 
Sftwr Supp Professionals ... (619)674-4864 
Software Toolworks ....... (800)234-3088 

Tech Support ............ ( 415)883-5157 
Software Ventures .......... (800)336-6477 

Tech Support.. .......... (510)644-1325 
Sola Electric ................... (800)289-7652 
Solartech ........................ (800)367-1132 
Solder AbsotbingTechn ... (413)788-6191 
Solea Systems Inc .......... (714)768-7736 
Solectek Accessories ..... (800)437-1518 

Tech Support ............ (619)450-1220 
Solectron Corporation ... ( 408)942-194:3 
Solidex ............................ (800)722-1888 

Tech Support ............ (909)599-2666 
Solidstate Controls ......... (800)635-7300 
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Tech Support ............ (800)222-9079 
Solomat Instnunentation .. (203)849-3111 
Soltec .............................. (800)423-2344 
Solution DevelpnmtAssn .. (215)362-2611 
Solutions Incorporated .. (802)865-9220 

Tech Support ......... " .. (802)658-5506 
Solutions Systems ........... (800)821-2492 

Tech Support ............ (800)999-9663 
Solutronix Corporation .(800)875-2580 
Sonera Technologies ...... (800)932-6323 
Sonic Systems ................ (800)535-0725 

Tech Support ............ (408)736-1900 
SonicAir Couriers .......... (800)528-6052 
Sony (Dealer) ................. (800)222-7669 

Tech Support ............ ( 408)894-0225 
Sony (Desktop Ubrary).(800)342-5721 

Tech Support ............ (800)326-9551 
Sony (Setv Ctr Locations). .(800)342-5721 

Tech Support ............ ( 408)894-0555 
Sony Corp ofAmerica ... (800)222-7669 
Sony Electronic Publ ..... (212)702-2974 

Tech Support ............ (212)702-2974 
Sony Electronics ............ (800)352-7669 
Sophisticated Circuits .... (206)485-7979 

Tech Support ............. (206)485-7979 
Soricon Corporation ..... (303)440-2800 
SOS Computer ............... (800)767-2554 
SOS Cmptr Consultants ... (503)385-0993 
Sound Electro Flight.. .... (800)777-3475 

Tech Support ............ (805)524-0046 
Sound Ideas ................... (416)886-5000 
Sound MindsTechnology.( 408)374-7070 
Sound Source Unlimited .. (800)877-4778 

Tech Support ............ (805)494-9996 
Soundware Corporation .. (800)333-4554 
Source & Solution .......... (813)962-8911 
Source Graphics ............ (800)553-5285 
Source Service Corp ...... (800)877-8896 

Tech Support ............. (415)381-1793 
SourceMate Info Sys ...... (800)877-8896 

Tech Support ............ ( 415)381-1793 
South East Cmptr Brokers.(305)792-3780 
SouthHills Datacom VAR .. (800)624-1770 
Southdale ....................... (416)455-9533 
Southern Technical.. ...... (502)585-5635 
Soyo USA Inc ................. (818)330-1712 

Tech Support ............ (818)330-1712 
SPA News ....................... (202)452-1600 
Spacepage Inc ................ (800)332-7243 
Spartan Electronics ........ (516)499-9500 
SpeaNideo Seven ......... :(510)683-6201 
Spear Technology Inc .... (800)852-4202 
Specialix ......................... (800)423-5364 

Tech Support ............ (800)423-5364 
Specialix Inc .................. (408)378-7919 
Specialized Bus Sols ...... (800)359-3458 
Specialized Prods Co ..... (800)527-5018 
SpecomTechnology Corp .. ( 408)736-7832 
Spectra Logic ................. (303)449-7759 
SpectraFAX ..................... (800)833-1329 
Spectragraphics ............. (619)450-0611 
Spectrum Cmptr Corp .. (800)959-1030 
Spectrum Holobyte ....... (510)522-1164 

Tech Support ............ (510)522:1164 
Spectnlm Info Techn ..... (516)627-8992 
Speedbird Data Sys ........ (303)440-9983 
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INDUSTRY PHONE NUMBERS 
Spencer Industries ......... (812)937-4561 
Spider Island Software .. (714)669-9260 
Spindrift Laboratories .... (708)255-6909 
Spinnaker Software ....... (800)325-8088 

Tech Support ............ (800)223-8088 
Spirit Technology ........... (800)945-5549 
Sprague Magnetics ........ (800)553-8712 
Spring Circle Cmptr ...... (310)944-2287 

Tech Support ............ (213)698-5961 
Sprite, Inc ...................... (408)773-8888 
SPSS, Inc ......................... (800)543-2185 
Square D/fopaz ............. (619)279-0111 
SRW Cmptr Component. .(800)547-7766 

Tech Support ............ (800)547-7766 
Stac Electronics-Mac ...... (619)431-7474 

Tech Support ............ (619)431-8355 
Stac Electronics-OS/2 .... (800)522-7822 

Tech Support ............ (619)431-820 1 
Stac Electronics-PC/Win .(800)522-7822 

Tech Support ............ (619)431-6712 
Staco Energy Products ... (513)253-1191 
Stallion Technologies ..... (800)347-7979 

Tech Support ............ (800)347-7979 
Standard Cmptr Corp .... (800)662-6111 
Standard Microsys Corp .. (800)762-4968 

Tech Support ............ (800)638-5323 
Standard Rate&Data Serv. .. (708)256-6067 
Stanley-Vidmar ............... (215)797-6600 
Star Gate Technologies .. (216)349-1860 
Star Micronics America .. (800)447-4700 

Tech Support ............ (714)768-3192 
Star Path System ............ (517)332-1137 

Tech Support ............ (517)332-1256 
Star Software Systems ... (310)533-1190 

Tech Support ............ (800)443-5737 
Star-Tek Inc .................... (508)393-9393 
StarGate Computers ...... (800)945-0202 
Startech Computer ........ (519)438-8529 
Starware Publishing ....... (800)354-5353 
Stat-Tech International .. (719)543-5005 
State Street Discount.. ... (800)212-1519 

Tech Support ............ (800)242-1519 
Static Control Compon .. (800)356-2728 
StatpowerTechnology ... (604)420-1585 
StatSoft ........................... (918)583-4149 
Statx Brands Company .. (708)520-0007 
STB Systems Inc ............. (800)234-4334 

Tech Support ............ (214)234-8750 
Stellar Computer, Inc ..... (508)369-7666· 
Stevenson Software ....... (206)562-0225 
STI-Certified Products .... (800)274-3475 
Stingray Cmptr Int'1.. ..... (615)355-0242 
Stockholder Systems ...... ( 404)441-3387 
Stone &Associates ......... (619)459-9173 
Stone &Wire .................. (617)441-8780 
Stonehouse & Co ........... (214)960-1566 
Storage Concepts, Inc ... (800)525-9217 
Storage Devices Inc ....... (714)562-5500 
Storage Dimensions ....... (800)765-7895 

Tech Support ............ (408)894-1325 
Storage Solutions ........... (800)745-5508 
StorageTechnologyCorp.(303)673-5151 
Storage Tek. .................... (303)673-6761 
Storage USA ................... (800)538-3475 
Storm Technology .......... (800)275-5734 

Tech Support ............ (800)275-5734 
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StrandWare, Inc .............. (715)833-2331 
Strata .............................. (800)678-7282 

Tech Support ............ (801)628-9751 
Strategic Mapping Inc ... (800)442-8887 

Tech Support ............ (800)999-6543 
Strategic Simulations ..... ( 408)737-6800 

Tech Support ............ (408)737-6850 
Strategic Solutions ......... (203)221-1334 
Stratus Computer, Inc .... (508)460-2000 
Strawberry Tree .............. (408)736-8800 
Street Electronics ........... (805)684-4593 

Tech Support ............ (805)684-4593 
Streetwise Software ....... (310)829-7827 
Stride Software, Inc ....... (213)433-6977 
Strohl Systems ............... (800)634-2016 
Stnlctura1 Dynamics Rsrdl.(513)576-2400 
Stnlctured Sftwr Sols ..... (214)985-990 1 
STSC ............................... (301)984-5000 

Tech Support ............ (301)984-5489 
Studebaker-Worthington ... (800)645-7242 
Sub Systems ................... (617)438-8901 
SubLOGIC ...................... (217)359-8482 

Tech Support ............ (800)637-4983 
Success Trainers Inc ....... (800)229-4708 
Summagraphics ............. (800)729-7866 

Tech Support ............ (800)729-7866 
Summatec Computer .... (800)335-7573 
Summit Memory Sys ...... (800)523-4767 

Tech Support ............ ( 408)438-7897 
Summit Micro Design .... ( 408)739-6348 

Tech Support ............ (408)739-6348 
Summus Corporation .... (713)492-6611 
Sun Country Software ... (505)873-2220 
Sun MicrosytemsTechn .. (800)643-8300 

Tech Support ............ (800)872-4786 
SlID Moon Star ................ (408)452-7811 

Tech Support ............ ( 408)452-7811 
Sun Remarketing ............ (800)821-3221 

Tech Support ............ (800)992-7631 
Sun River Corporation ... (512)835-8001 
Suncom 1echnologies .... (708)647-4040 

Tech Support ............ (708)647-4040 
SunData Inc .................... (404)449-6116 
Sundog Software ............ (718)855-9141 
Sunflex L.P. ..................... ( 408)522-8850 
Sungard Data Systems ... (215)341-8700 
Sunhill Distributing ....... (800)544-1361 
Sunny Hill Software ....... (800)367-0651 

Tech Support ............ (206)857-2666 
Sunnyvale Memories ...... (800)262-3475 

Tech Support ............ (800)262-3475 
SunRaceTechn. Corp ..... (714)468-2955 

Tech Support ............ (800)872-4786 
Slmrise Cmptr Supplies ... (813)877-7866 
Sunrise Imaging ............. (510)657-6250 
Sunshine Video/Cmptrs ... (800)828-2992 

Tech Support ............ (407)368-2922 
SlIDSOft ........................... ( 415)960-3200 

Tech Support ............ (800)872-4786 
SunwellInt'1 Corp ......... (408)436-9797 

Tech Support ............ ( 408)436-1107 
Super Computer Inc ...... (213)532-2133 
Super PC Market.. .......... (800)426-6669 
Supercom, Inc ................ ( 408)456-8888 
Supercomputer Sys ....... (715)839-8484 
Superior Electric ............ (203)582-9561 
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Superior IS ...................... (713)662-8500 
Superpower Supply ....... (310)903-4528 
SuperTime Inc ............... (416)499-3288 
Support Systems ............ (800)777-6269 

Tech Support ............ (209)734-9090 
Support Systems Int'I .... (800)777-6269 
Supra Corporation ......... (800)774-4965 

Tech Support ............ (800)774-4965 
Survivor Software .......... (213)410-9527 
Sutrasoft ......................... (713)491-2088 
Sutton Designs ............... (800)326-8119 
SWTraining Services ..... (609)751-5481 
Swifte International.. ..... (800)237-9383 

Tech Support ............ (302)234-1750 
Switchcraft Inc ............... (312)792-2700 
Sybex, Inc. ...................... (800)227-2346 

Tech Support ............ (800)227-2346 
Sycom Design Software .. (313)774-21S3 
SyDOS ............................ (800)437-9367 

Tech Support ............ (800)536-7936 
Symantec (Corporate) ... ( 408)253-9600 
Symantec ........................ (800)441-7234 

Tech Support ............ (408)252-5700 
Symbios Logic ................ (800)862-7729 
Symbol Technologies ..... (516)563-2400 
Symbolics Inc ................. (617)221-1000 
Symbologic Corporation .. (800)448-9292 

Tech Support ............ (800)448-9292 
Symmetry Software ....... (800)624-2485 

Tech Support ............ (800)624-2485 
Symphony Laboratories .. ( 408)986-1701 
SymSoft .......................... (702)832-4300 
Symtech ......................... (619)569-6800 
Synchronics ................... (901)761-1166 
Syncomp Int'l Corp ....... (213)690-1011 

Tech Support ............ (213)694-0555 
Synergetics Int'l ............. (303)678-5200 
Synergy Cmptr Services .. ( 416)273-9565 
Synergy Software ........... (215)779-0522 

Tech Support ............ (215)779-0522 
Synergy Solutions .......... (602)545-9797 

Tech Support ............ (602)545-9797 
Synergystex Int'1. ........... (216)225-3112 
Synex .............................. (800)447-9639 
SynOptics Communicatn .. (800)776-8023 

Tech Support ............ (800)473-4911 
Syntrex, Inc .................... (908)542-1500 
Syquest Technology ....... (800)245-2278 

Tech Support ............ (510)226-4000 
Sys Technology, Inc ........ (213)493-6888 
Sys-Com .......................... (800)343-0 100 
Sysgen, Inc ..................... (800)821-2151 
Sysgration USA Inc ........ (415)306-7860 

Tech Support ............ ( 415)348-5663 
SysKonnect .................... (800)752-3334 

Tech Support ............ ( 408)725-4667 
Sysnet Computer Sys ..... (800)627-8964 
Systat, Inc ....................... (708)864-5670 
Systech Corporation ...... (619)453-8970 
System Connection ........ (800)877-1985 
System Dynamic Grp ..... (800)573-6467 
System General Corp .... (408)263-6667 

Tech Support ............ ( 408)236-6667 
System Industries .......... (800)333-2220 
System Integrators, Inc .. (916)929-9481 
System Security Techn ... (702)454-7009 

Systematics, Inc .............. (501)220-5100 
Tech Support ............ (501)220-5653 

Systems & CmptrTechn .. (215)647-5930 
Systems and Software .... (714)833-1700 

Tech Support ............ (714)833-1700 
Systems Compatability ... (800)333-1395 

Tech Support ............ (312)527-4357 
Systems Enhancement .. (314)532-2855 
Systems Integration ....... (617)964-3030 
Sys Integration Assoc ..... (312)440-1275 

Tech Support ............ (312)440-1275 
Systems Plus, Inc ............ (415)969-7047 
Systems SoftwareAssoc .. (312)641-2900 
Systems Strategies Inc ... (212)279-8400 
Sytron Corporation ........ (800)877-0016 

Tech Support ............ (508)896-0193 
T & T Computer Inc ..... (714)594-1420 
T/Maker Company ........ (415)962-0195 

Tech Support ............ (415)962-0195 
Tab Books/McGraw-Hill .. (800)233-1128 
Tactic Software .............. (305)665-4665 
Tadiran ........................... (408)727-0300 
Tadiran Electr Industry .. (516)621-4980 
Tae II Media ................... (510)657-1244 
Tagram Systems ............. (800)824-7267 
Taiwan Mfr Association .(714)393-7712 
Tall Tree Systems ............ ( 415)493-1980 
Tallgrass Technologies ... (800)825-4727 

Tech Support ............ (800)825-4727 
Tally Systems Corp ........ (800)262-3877 
Talon Instnlments ......... (909)599-0690 
Tamrac, Inc ..................... (818)407-9500 
Tandberg Data Inc ......... (805)495-8384 
Tandem Computers ....... (800)255-5010 
Tandy Corporation ........ (817)390-3700 
Tangent Computer, Inc .. ( 415)342-9388 

Tech Support ............ (415)342-9388 
Tapette Corporation ...... (714)638-7960 
Tardis Technology Inc ... (310)490-3150 
Target Micro Inc ............ (800)883-8830 
Target Systems Corp ...... (800)223-3493 
Targus ............................. (714)523-5429 

Tech Support ............ (714)523-5429 
Tasco Inc ........................ (800)999-9952 
Tatung Co of America .... (800)829-2850 

Tech Support ............ (800)827-2850 
Tatung Science &Techn ... ( 408)435-0140 
Tau-Tron ......................... (800)828-8766 
Tauber Electronics Inc .. (619)274-7242 
TaxanAmerica, Inc ........ (408)748-0900 
Taxan USA Corp ............ (408)946-3400 
Taylored Graphics ......... (813)948-7808 

Tech Support ............ (813)948-7808 
TC Computer ................. (800)723-8282 

Tech Support ............ (800)723-6380 
TCE Company ............... (800)383-8001 
TO-Tedm Cmptr Ind Serv.(51 0)537-9030 
TCS Distributors ............ (800)488-0589 
IDA/WINK Data Prods.(800)624-2101 
IDK Electronics Corp ... (516)625-0100 
IDX Peripherals, Inc ..... (800)842-0708 

Tech Support ............ (800)842-0708 
TEAC America, Inc ......... (213)726-0303 

Tech Support ............ (213)726-0303 
Teachware, Inc .............. (814)696-2530 
Team Systems Inc .......... (800)338-1981 
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1ech 101 OffAutomatn ... (714)261-5141 
1echAssist Inc ............... (800)274-3785 
Tech Data Corporation .. (800)237-89:H 
Tech Spray Inc ............... (806)372-8523 
TechTronic Fabllications .. (417)745-2195 
lech-Cessories Inc ......... (800)637-0909 
lech-Sa-Port .................... (800)543-2233 
lechanalysis Corp .......... (612)925-5900 
Techglove Unlimited ..... (41 5)508-9709 

Tech Support ............ (Li15)508-9709 
Techmart Inc .. " .............. (404)772-9811 
Techni-Tool Inc .............. (21 5)941-2400 
Techn/Logistical Cons .... (508)478-8211 
Technical Cmptr Supp .. (619)792-8216 
Technical Parts Inc ........ (619)552-2288 
Technicom Cmptr Serv .. (800)621-8229 
Techniserv ...................... (512)289-9060 
Techno Inc ..................... (312)567-9200 
Technologic Systems ..... (513)644-2230 
Technology Concepts ... (800)477-3473 

Tech SuppOlt ............ (503)692-9601 
Technology Congress .... (612)420-9800 

1ech Support ............ (612)420-9800 
Techn Enhancement Gtp .. (602)4644494 
T(~dm Integrated Prods.(408)980-5191 
Technology Marketing .. (714)863-1100 
Tedmology Works ........ (800)933-6113 

Tech Support ............ (800)933-6113 
Technoserv Inc .............. (800)553-1984 
1echPius Electr Corp ..... (800)776-8160 
TechSoft Systems ............ (800)825-8386 
Tecmar .............. " ............. (800)624-8560 

Tech Support ............ (800)3444463 
lechnet Canada Inc ....... (604)388-6677 
lecnocorp, Inc ............... (305)477-5862 
l'ECRA TOOL ................. (303}B8-9224 
TECsupport .................... (813)540-2775 
Ted Dasher &Assoc ....... (800)638-4833 
lekcom-Prenticc:: Corp .. ( 408)435-9515 
Tekelec ........................... (818)880-5656 
Teklogix .......................... (800)663-3040 
Teklogix Inc ...... " ............ (317)849-1390 
Teknosys ......................... (800)873-3494 

Tech Support ............ (813)620-3494 
Tcknowledge, Inc .......... ( 415)424-0500 
Tekra Corporation ......... (800)448-3572 
Tekserv ........................... (508)459-9480 
Teksyn, Inc ..................... (317)875-9750 

Tech Support ............ (317)875-9750 
Tektronix ........................ (800)835-6100 

Tech Support ............ (503)682-7300 
Tekworks Inc ................. (20 1 )540-1096 
TEL Electronics Inc ........ (800)824-7451 

Tech Support ............ (800)824-7451 
Tel-Tex Cmptr Prods ...... (713)868-6000 
Tdcor, Inc ....................... (908)852-7000 
Tele-Art Instruments ...... (5 16)594-0952 
Telebit ................ " ........... (800)835-3248 

Tech Support" ........... (800)835-3248 
Telebyte Technology ...... (516)423-3232 
TelecommlU1icationsTech .. (30 1)35 3-1550 
Telecomputer,lnc .......... (800)637-9695 
TeleDynamics Corp ....... (800)847-5629 
Teledyne,lnc .................. (213)277-3311 
Teleglobe Communicatn .. (508)681-0600 
Telegnostics Coq) .......... (805)544-8588 
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Telemart .......................... (800)537-4735 
Telematics Int'!. .............. (305)772-3070 
Telenex Corporation-NJ .... (609)234-7900 
Telenex Corporation-VA ... (800)368-3261 
Telepro Technologies ..... ( 403)341-7826 
Telesystems SLW Inc ..... (416)441-9966 
Te1etutor ......................... (800)542-2242 
Televideo Systems, Inc ... (800)345-6050 

Tech Support ............ (800)345-6050 
Teleware Inc .................. (201)586-2269 

Tech Support ............ (201)586-2269 
Telex Communications. (612)774-4051 
Telindus Inc ................... (212)682-2595 
Telix ................................ (919)460-4556 
Telos Corporation .......... (213)450-2424 
TelPro Technologies ....... (804)442-5865 
Teltron Inc ..................... (215)582-2711 
Telxon Corporation ....... (216)867-3700 
TempestTechnologies ... (703)471-0157 
Template Garden Sftwr .(800)233-3569 

Tech Support ............ (914)337-0982 
Temptronic Corp ........... (617)969-2501 
Ten Times Sales .............. (602)438-0889 

Tech Support ............ (602)438-0889 
Tenera, L.P. ...................... (5 10)845-5200 
Tenex .............................. (219)259-7040 

Tech Support ............ (219)358-9603 
Teradyne, Inc .................. (617)482-2700 
TeraTech ......................... (800)447-9120 
Terminal Data Corp ....... (805)529-1500 
Test Engineering Serv. ... (800)842-0333 
Test Probes Inc .............. (800)368-5719 
Texas Instruments ......... (800)232-3200 
Texas Instnunents ......... (800)477-8924 
Texas Instruments Inc ... (800)527-3500 
Texas Micro .................... (713)933-8050 
Texas Microsystems ....... (713)933-8050 
Texel.. ............................. ( 408)980-1838 

Tech Support ............ ( 408)980-1838 
Textronix,lnc ................. (503)627-7111 
TextWare Corporation ... (801 )645-9600 

Tech Support ............ (801 )645-9600 
Texwipe Company ...... , .(800)284-5577 
Thaumaturge Resrce Cotp.(317)870-5666 
TheAG Group ................ (510)937-7900 

Tech Support ............ (510)937-7900 
The Boeing Company ... (206)655-3897 
The Boston Gnptr Sodety.(617)232-0600 
The Brimble Gtp of Co's ... (5 12)478-6678 
The Chair Works ............ (409)693-7000 
The Complete PC .......... (407)997-9683 

Tech Support ............ (407)997-9683 
The Computer Factory .. (914)347-5000 
The Continuum Co ........ (512)345-5700 
The Foxboro Company.(508)543-8750 
The Interface Group ...... (617)449-6600 
The JLR Group Inc ........ (617)254-91 09 
The Learning Company.(800)852-2255 

Tech Support ............ (800)852-2255 
The Maxximlun Co ....... (800)766-6229 
The One-Off CD Shop ... (800)387-1633 
The Programmer's Shop .. (800)421-8006 
The Protector Corp ....... (303)939-8100 
The Ryco Company ....... (LH 4)963-5967 
The SftwrToolworks ..... ( 415)883-3000 

Tech Support ............ ( 415)883-3000 
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The Stolas Group ........... (800)521-7666 
The Stone Group ........... (408)982-9999 
TheTechn Congress Ltd ... (612)420-9800 
The Ultimate Corp ......... (201)877-9222 
The Vidicode US, Inc ..... (919)452-5600 
The Voyager Company .. (800)446-2001 

Tech Support ............ (914)591-5500 
TIIEOS Software Corp ... (510)935-1118 

Tech Support ............ (510)935-1118 
ThermalIoy, Inc .............. (214)243-4321 
Thermodyne Int'l Ltd .... (310)603-1976 
Thinx Software Inc ........ (301)604-2588 
Third Party Industries .... (510)713-0392 
Thirdware Cmptr Prods ... (800)446-5987 

Tech Support ............ (800)446-5987 
Thomas & Betts Electr ... (803)676-2900 
Thomas Cmptr Corp ..... (708)647-0880 
Thomas-Conrad Corp .... (800)332-8683 

Tech Support ............ (800)344-4112 
Thompson &Thompson.(714)855-3838 
Thomson Consumr Elect .. (609)853-2525 
Thought I Could ............ (216)673-9724 

Tech Support ............ (216)673-9724 
Three Com Corp ............ (800)876-3266 
Thunderware, Inc .......... (5 1 0)254-6581 
Tiara Computer Sys ....... (800)638-4272 

Tech Support ............ (800)638-4272 
TIE/Communications .... (203)888-8000 
TIEX ................................ (214)392-0647 
Tiger Software ................ (800)888-4437 
Tigon Corporation ......... (800)962-2330 
Timberline Software ...... (503)626-6775 
Time Arts Inc .................. (707)576-7722 
Time Design Software ... (303)693-3425 
Time Motion Tools ......... (619)679-0303 
Timekeeping Systems .... (216)361-9995 
Timeplex, Inc ................. (201)391-1111 
Timeslips Corporation ... (800)285-0999 

Tech Support ............ (508)768-7490 
TimeValue Software ....... (714)727-1800 
Timeworks Inc ............... (708)559-1310 

Tech Support ............ (708)559-1331 
Titan Corporation .......... (619)453-9592 
TKC ................................ (813)544-2594 
TLCSE Inc ...................... (408)986-8300 
TMC Research Corp ...... ( 408)262-0888 
TMS Computer Maint. ... (210)492-8827 
TMS Inc .......................... (415)903-2252 
Todd Enterprises ............ (800)445-8633 
Todd SCI.. ....................... (818)331-7377 
Togal InfraLogic, Inc ...... (714)975-8522 
Token Perspectives,The .. (612)935-2035 
TokicoAmerica Inc ........ (313)336-5280 
Tokyo Electric Co-CA .... (510)651-5333 
Tokyo Electric Co-MA .... (617)235-4422 
Tool Kit Specialists ........ (800)722-1123 
Tool Techn Publishing ... (415)459-3700 
Tools & Techniques ....... (800)444-1945 
Top Data ......................... (800)888-3318 

Tech Support ............ (408)734-9343 
Top Microsystems .......... (408)980-9813 
Top-Link Computers ...... ( 408)263-2200 
TOPS Computer Co ....... (508)887-5915 
Toray Opt Storage Solutns.(800)867-2973 
Toshiba ........................... (800)999-4273 

Tech Support ............ (800)999-4273 
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Toshiba Co11Sluner Prods .. (800)999-4273 

Tech Support ............ (800)999-4273 
Toshiba Elect. Company .. (800)999-4273 

Tech Support ............ (800)999-4273 
Toshiba America, Inc ...... (800)457-7777 

Tech Support ............ (714)455-0407 
Toshiba Facsimilie .......... (714)583-3580 
Tosoh USA, Inc ............... (415)588-5200 
Total Cmptr Concepts ... (206)867-9050 
Total Concept Sales ....... (800)488-0589 
Total Maint Concepts .... (708)834-735 1 
Total Multimedia ............ (805)371-0500 
Total Peripheral Repair .. (619)552-2288 
Total Peripherals Inc ...... (508)480-8327 
Total Power Int'I ............ (508)453-1503 
Total Software Inc .......... (204)654-3896 
Total Systems Services ... ( 404)649-2387 
Total Technologies, Ltd .. (512)328-9284 
TouchStone Sftwr Corp .. (800)531-0450 

Tech Support ............ (714)969-7746 
Toyogo ............................ (800)869-6469 
TPS Electronics .............. (415)856-6833 
Trace Products ............... (800)872-2318 
Trade Winds ................... (818)700-6920 
Trade Wmners Net Mktg ... (206)694-1765 
Trans Datacorp .............. (415)327-2692 
Trans Leasing Int'l. ......... (800)323-1180 
Trans-Micro Inc .............. (407)464-5335 
Trnnsamerica Commercl ... (5 10)847-2008 
Transcend Information .. (714)598-5500 
TransComputer, Inc ....... (408)747-1355 
Transform Logic Corp ... (602)948-2600 
Transition Engineering .. (612)941-7600 
Transitional Technology .... (714)693-1133 
Transtector Systems ....... (800)829-2901 
Trantor Systems, Ltd ...... (408)945-8600 
Traveling Software ......... (800)662-2652 

Tech Support ............ (206)483-8088 
Travis-Helwig Inc ........... (602)745-5452 
Treasure Chest Periph ... (800)677-9781 

Tech Support ............ (504)468-2010 
Tredex California Inc ..... (800)338-0939 

Tech Support ............ (310)551-3139 
Trellis Communications .. (603)668-1213 
Trenton Terminals, Inc ... ( 404)381-6031 
Tri State Computer ........ (800)433-5199 

Tech Support ............ (212)608-2308 
Tri-Star Computer Corp.(800)800-7400 

Tech Support ............ (916)568-1708 
Triad Systems Corp ........ (510)449-0606 
Tribe Computer Works .. (5 1 0)814-3930 

Tech Support ............ (510)547-7145 
Tribeca Peripherals ........ (800)445-6222 
Trident Microsystems .... (415)691-9211 
TriGem ........................... (800)359-0491 
Trilogy Magnetics .......... (800)873-4323 
Trimarchi Inc ................. (800)356-6638 
TriMark Eng-Doorway ... (615)966-3667 
Trimm lndustries ........... (800)272-3557 
Trinzic/Channel Cmpting .(800)289-0053 
Trio Information Sys ...... (919)846-4990 
Trio Systems ................... (818)584-9706 
Tripp Lite ....................... (312)329-1777 

Tech Support ............ (312)329-1602 
Tritech Information Sys.( 408)252-5441 
Triton Technologies ....... (908)855-9440 
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Tech Support ............ (908)855-9440 
Triwef Corporation ........ (201)770-2800 
Trompeter Electronics .. (818)707-2020 
TRON Assodation .......... (602)249-3388 
Tron Computer .............. (800)397-8909 
Tronix Peripherals, Inc .. (408)727-4191 
Trosper Consulting ........ (719)589-0705 
True Basic Inc ................ (800)872-2742 
TrueData Products ......... (800)635-0300 

Tech Support ............ (508)278-6555 
TrueTech ........................ (612)944-8712 
Truevision ...................... (317)841-0332 

Tech Support ............ (317)841-0332 
1RW Customer Serv Div ... (800)722-2736 
TS Micro Tech, Inc ......... (310)787-1640 
TSA Inc ........................... (800)422-4872 
Tseng Laboratories Inc .. (215)968-0502 
TSL Holdings, Inc ........... (805)582-6119 
TSR Systems ................... (5 16)331-6336 
Thcker Electronics ......... (800)527-4642 
Thlin ............................... ( 408)432-9025 
Thrbo Technologies ....... (310)641-4622 
Thrbopower Software ... (719)260-6641 
Thrtle Beach Systems .... (717)767-0200 

Tech Support ............ (717)767-0200 
Tutankhamon Electronics .(800)998-4888 

Tech Support ............ (800)996-4888 
1VM Professional Monitor .. (800)822-8168 
TwelveTone Systems ..... (617)926-2480 
Twilight Express ............ (800)376-4797 
Twilight Technologies ... (810)695-8933 
Twincom ........................ (20 1 )935-8880 
Twinhead Corporation .. ( 408)945-0808 
TWIX .............................. (800)344-8949 
Tyan Computer Corp .... (408)720-1200 

Tech Support ............ (408)720-1200 
Tyan Computer Corp .... (408)956-8000 
Tycor International ........ ( 403)259-3200 
Tyler Corporation .......... (214)754-7800 
Typerite Ribbon Mfg ..... (800)328-8028 
Tystar Electronics Co ..... (816)842-7900 
U S Robotics ................... (800)342-5877 

Tech Support ............ (800)982-5 1 5 1 
U S West, Inc .................. (303)793-6500 
U-Lead Systems, Inc ....... (800)858-5323 
U-Tron Technologies ...... (800)933-7775 
U.S. Computer ................ (305)477-2288 
U.S. Robotics, Inc ........... (800)342-5877 

Tech Support ............ (708)982-51 5 1 
UDP Data Products ........ (213)782-9800 
UDP Fonts ...................... (310)782-9800 
UDS Motorola ................ (800)45 1-2369 
ULSI Systems (CA) ......... ( 408)943-0562 
ULSI Systems (IX) ......... (5 12)329-8220 
Ulta Computers ............. (800)755-75 18 

Tech Support ............ (304)748-1891 
Ultima Electronics Corp ... (5 1 0)659-1 580 
Ultimate Corporation .... (20 1 )887-9222 
Ultimedia Tool Series, mM.( 415)694-3090 
Ultra-X Inc ...................... (800)722-3789 
UltraStor Corporation .... (714)581-4100 
Ungermann-Bass, Inc ..... (408)496-0111 
Uni-CGS, Inc ................... (714)468-1 577 
Uni-Rep .......................... (619)662-1271 
Unibind USA Inc ............ (800)874-7579 
Unicomp Inc ................. (714)571-1900 

Unicore Software ........... (800)800-2467 
Tech Support ............ (508)686-2204 

Unicorn Software .......... (702)597-0818 
Unidata ........................... (916)362-1239 
Uniform Industrial Corp ... (5 10)549-0817 
Uniplex ........................... (214)717-0068 

Tech Support ............ (800)338-9940 
Unipress Software .......... (908)985-8000 
Uniq Technology, Inc ..... ( 415)226-9988 

Tech Support ............ (415)226-9996 
UniQube Corporation ... (800)334-4990 
Unison Technologies ..... (714)855-8700 
Unisphere ...................... (214)343-3717 
UniStor ........................... (800)422-2115 

Tech Support ............ (800)422-211 5 
Unisys ............................. (800)448-1424 
Unit Tech America Inc ... (310)602-2392 
United Barcode Ind ....... (301)210-3000 
United Bus Machines ..... (800)722-7703 

Tech Support ............ (909)279-1298 
United Cmptr Express ... (800)448-3738 
United Cmptr Supply. .... (714)468-2680 
United Innovations ........ (413)733-3333 
United Microelectronics( 408)727-2100 
United Networks Inc ..... ( 408)433-0900 
United Parcel Service .... (404)913-7047 
United Software Security .. (703)556-0007 
United Systems & Sftwr.(407)875-2120 
United Technology Corp .. (203)728-7000 
United Telecomm, Inc .... (913)624-3000 
Unitek Technology ......... (800)944-5650 
Unitron Computer USA.(818)333-0280 
Universal Computer ...... (800)457-4433 

Tech Support ............ (305)446-9905 
Universal Enterprises ..... (800)547-5740 
Universal Fiber Optics ... (703)389-9844 
Univ Memory Products.(800)678-8648 
Universal Rsrch Techn ... (713)623-8001 
UniversalTechn Sys ....... (815)963-2220 
Universal Vectors Corp .. (703)435-2500 
Unix International. ......... (201)263-8400 
Unix Review Magazine .. ( 415)905-2200 
Unlimited Systems Corp(619)277-3300 
UpTlffie Disaster Recovry.(800)366-1282 
Upgrades Etc .................. (800)541-1943 
Upsonic .......................... (800)877-6642 
Uptime Cmptr Support.(805)254-3384 
URS Information Sys ...... (508)657-6100 
US Computer ................. (305)477-2288 
US Computer Maint ....... (800)473-8650 
US LOgic ......................... (619)467-1100 
US Paging Corporation .. (201)305-6000 
US Technologies ............. (201)288-8200 
USA Electronics ............. (214)631-1574 

Tech Support ............ (214)631-1693 
USA Flex ......................... (800)872-3539 

Tech Support ............ (708)351-7172 
USA Microsystems ......... (800)365-4774 

Tech Support ............ (301)881-8974 
Use 'R Computers, Inc ... (800)624-2480 
Useful Software Inc ....... (818)880-9128 
User Friendly Cmptrs .... (303)444-0770 
USIT ................................ (800)543-2294 
UVC Corporation .......... (714)261-5336 
V Communications ........ ( 408)296-4224 
Va1com, Inc ..................... ( 402)392-3900 
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Valid Logic Systems ....... (408)432-9400 
Valiteck, Inc .................... (800)8254835 
VaHtek ............................ (413)549-2700 
Vallesverd Company ...... (612)933-0023 
Valtron Technologies ..... (805)257-0333 
Valtronix ......................... (714)261-6671 
Value Added Inc ............. (404)662-5800 
ValueS tor ........................ (800)873-8258 
Van Nostrand Reinhold .(212)254-3232 
Vantage Technologies .... (800)487-5678 
Varbusiness .................... (516)3654600 
Varta Batteries." .............. (800)468-2782 
Vector Automation, Inc .. (301)433-4200 
Vector Information Sys .. (203)797-0558 
Vektron International .... (800)725-0020 

Tech Support.. .......... (214)606-2843 
Yen-Tel Inc ..................... (800)538-5121 

Tech Support ............ (800)538-5121 
Ventek Corporation ....... (818)991-3866 
Ventura Software ........... (800)772-6735 

Tech Support ............ (313)357-5444 
Verbatim ......................... (800)538-8589 

Tech Support.. .......... (800)538-8589 
Verbatim Corporation ... (704)547-6500 
Verbum ........................... (619)644-9977 
Verdix Corporation ........ (703)378-7600 
Verilink Corporation ...... ( 408)945-1199 
Veritas ............................. ( 408)727-1222 
Verite .............................. (310)326-5040 
VeriTest, Inc ................... (310)450-0062 
Vermont Creative Sftwr .. (802)848-7731 

Tech Supp01t ............ (802)848-7571 
Vermont Database ......... (802)2534437 
Vermont Microsystems .. (800)354-0055 

Tech Support ............ (800)354-0055 
Versacad Corporation ... (800)488-7228 
Vestronix ........................ (519)745-2700 
VI & C Technology ......... (617)861-8877 
VJ[A. Technologies, Inc .... (510)770-0370 
ViaGraflX ......................... (918)825-6700 
Vic's Computer Service.(800)999-1827 
VictorTechnologies ....... (215)251-5000 

Tech Support ............ (800)628-2420 
Victory Enterprist~Techn .(800)727-3475 
Video Display Corp ....... (800)241-5005 
Video Eleru StandardAssn( 408)435-0333 
Video Express Pvocluctn ... ( 414)644-7042 
Video Seven ................... (800)238-0101 

Tech Support ............ (800)248-1850 
Video Works ................... (800)838-1 031 
VideoLogic, Inc .............. (617)494-0530 
Videomail, Inc ................ (408)747-0223 
Videomedia, Inc ............. (408)227-9977 
Videx, Inc ....................... (503)758-0521 
VidTech Microsys, Inc ... (800)752-803:~ 
Vienna Sftwr Publishing ... (800)392-7724 
View Sonic ..................... (714)869-7976 
Viewpoint Software ....... (800)635-5621 
Viewsonic ...................... (800)888-8583 

Tech Supporlt. ........... (909)869-7976 
Viking Acoustical Corp .. (800)328-8385 
Viking Components ...... (714)643-7255 
VIP Computer, I1l1c ......... (714)562-6999 
VIP Data Systems ........... (800}~52-1150 
Viratec Thin Filins, Inc ... (507)334-005 Jl 
Virgin Games ................. (714)833-8710 
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Tech Support .......... ".(714)833-1999 
Virtual Technologies ...... (210)787-2443 
Visage, Inc ...................... (508)620-7100 
Vtsalia CmptrTechnology .. (209)625-1480 
Visi-Tron, Inc .................. (609)424-0400 
Visible Systems Corp ..... (617)9694100 
Visiflex Seels .................. (201 )487-8060 
VISion Cmptr Remarketers(800)242-5224 
Vision Imaging ............... (714)965-7122 
Visionary Software ......... (503)246-6200 

Tech Support ............ (503)246-6200 
Visionetics In1'I .............. (310)316-7940 
Visionex .......................... ( 408)954-0640 
Visitech Software ........... (919)676-8474 
Vista Microsystems ........ (508)695-8459 
Vistron, Inc ..................... ( 408)522-8900 
Visual Business Systems.( 404)956-0325 
Vita Ent Int'l. Corporation.(818)458-0282 
Vital Communications ... (516)437-4400 
Vital Records Inc ............ (908)369-6900 
Viziflex Seels, Inc ........... (201)487-8080 
VLSI Technology, Inc ...... (602)752-8574 
VocalTec Inc ................... (201)784-0993 
Voice-It Software Inc ..... (604)589-1086 
VoiceFax Infor Systems ,,(604)732-9771 
Voicetek Corporation .... {508)250-9393 
Volkswriter, Inc .............. { 408)648-3000 
Volpe, Hank .................... { 410)256-5767 
Volt-Guard Inc ................ (800)237-0769 
Voltura Enterprises ........ (908)879-5803 
Vorex Computer Labs ... (800)4864586 

Tech Support ............ (800)883-8008 
Voyager Company ......... (800)446-2001 
Voyetra Technologies ..... (914)7384500 
VST Power Systems ....... (508)2874600 

Tech Support ............ (508)2874600 
Vu-Data Corporation ...... (619)452-7670 
VXibus Associates .......... (20 1)299-8321 
Vycor Corporation ........ (800)888-9267 
VZ Corporation ............. (801)595-1352 
W Systems ...................... (800)344-8335 
Wacom Technology Corp (800)922-6613 

Tech Support ............ (800)922-6635 
Wadsworth ..................... (606)525-2230 
Wall Data Inc ................. (800)927-8622 

Tech Support ............ (800)927-8622 
Wall Street Cmptr Review.(212)869-1300 
Wallaby Software Corp .(201)934-9333 
Wallace Compo Serv's .... (312)626-2000 
Walling Company .......... (602)838-1277 
Wallsoft Systems ............ (212)406-7026 
Walnut Creek CDROM .. (800)786-9907 

Tech Support ............ (510)674-0783 
Walt Disney Cmptr Sftwr .. (818)9734101 

Tech Support ............ (818)841-3326 
Wandel & Goltermann .. (800)277-7404 
Wang Labs Taiwan Ltd ... (212)308-5862 
Wang Laboratories, Inc .. (800)225-0654 
WangDat, Inc .................. (714)753-8900 
WangteklWang DAT-CAN .(805)582-3620 
Wangtek!Wang DAT-US .(800)992-9916 
Wantree Development .. (913)441-1336 
Warner Computer Sys ... (201)794-4800 
Warner Electronics Inc .. (216)661-0304 
Warner New Media ....... (818)955-9999 

Tech Support ............ (818)955-9999 
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Warrantech .................... (203)975-1100 
Warshawski/Whitney&Co(312)431-6100 
Washburn & Company .. (800)836-8026 
Watcom Products .......... (800)2654555 
Watergate Software ....... (51 0)596-1770 
Waterloo Fum Compnt.. .. (519)748-5060 
Watermark Software ...... (619)229-2600 

Tech Support ............ (619)229-2600 
Watson Info Systems ..... (512)4764665 
Wave Mate, Inc ............... (213)533-8190 
Wavetek Corporation .... (800)223-9885 
Wayzata Technology ...... (218)326-0597 

Tech Support ............ (800)377-7321 
WCSC ............................. (800)966-4832 

Tech Support ............ (713)983-9427 
Weames Techn Corp ...... ( 408)456-8838 
Webcorp ......................... ( 415)331-1449 
Weetech Inc ................... (800)232-5152 
Weitek Corporation ....... ( 408)738-8400 

Tech Support ............ ( 408)735-9348 
Welch Allyn .................... (315)685-8945 
Welling Electronics ........ ( 402)342-6564 
Wen Technology Corp ... (914)3474100 
Wescorp ......................... (800)537-7828 
Wescorp Statis Control. .(800)537-7828 
Wespercorp .................... (714)261-0606 
Westbrook Technology .. (800)742-2442 

Tech Support ............ (203)399-7111 
Western Digital .............. (800)832-4778 

Tech Support ............ (800)8324778 
Western Eng Consultants .. (805)3754025 
Western Micro ............... (800)634-2248 
Western Scientific .......... (800)443-6699 
Western Telematic Inc ... (800)854-7226 

Tech Support ............ (800)854-7226 
Western Union Corp ..... (201)818-5000 
Western Wares ............... (303)3274898 
Westinghouse Electric ... (412)244-2000 
Westlake Data Corp ....... (512)328-1041 

Tech Support ............ (512)328-1043 
Wetex In1'I (USA) ........... (800)759-3839 

Tech Support ............ (213)728-3156 
Weyerhauser Recovery .. (800)654-9347 
White Pine Software ...... (603)886-9050 

Tech Support ............ (603)886-9050 
White Plains Software ... (603)886-9050 
Whitewater Group ........ (708)328-3800 
Wicat Systems, Inc ......... (801)224-6400 
Wilcom Inc .................... (800)222-1898 
Williams & Macius ......... (509)235-2012 
Willies Cmptr Software .(800)9664832 

Tech Support ............ (713)963-9427 
Willow CreekTechn ...... (519)836-1532 
Willow Peripherals ........ (800)444-1585 

Tech Support ............ (800)444-1585 
Wilson Laboratories ....... (714)998-1980 
Wilson WindowWare ..... (206)937-9335 
WIN Group .................... (213)903-1440 
Wincom In1'I Network .. (909)594-2218 
Windows User Mag ....... (212)302-2626 
WindSoft Inc .................. (201)586-4400 
Windsor Technologies ... ( 415)456-2200 
Wink Data Products ...... (206)7424145 
Winners Only Inc .......... (619)549-2249 
WinSoft .......................... (800)275-7638 
Winsryg Corp,The ......... (602)431-9118 
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Wintec Indrustries Inc .. (510)770-9239 
Wintime Corporation .... (310)375-5930 
Win Ware ......................... (214)458-0540 
WIPTechnoIogy ............. (800)743-2318 
Wise Components ......... (800)543-4333 
Wise-Ware ...................... 014)556-6523 
WIT ................................ (408)433-0188 
Wizardworks .................. (612)559-5140 

Tech Support ............ (612)544-8581 
Wolff Forbes & Assoc .... (914)478-5048 
Wolfram Research, Inc ... (800)441-6264 
Wollongong Group ........ (415)962-7100 
Wonder Corporation ..... (617)965-8400 
Wonderware .................. 014)727-9779 
Wong's Int'l USA ............ (415)967-1111 
Word Star International.(800)227-5609 

Tech Support ............ (812)323-8814 
Wordata Inc .................... (800)543-1922 
WordPetfect Corp .......... (800)451-5151 

Borland Office ............. (800)661-2722 
Competitor's Suite ...... (800)861-2721 
ConvertPetfect ............ (80 1)228-9934 
DataPetfect .................. (800)861-2132 
Developer's Tool Kit .... (801)228-9508 
Edultainment ............... (801)228-9939 
Envoy ............................ (801)228-9929 
Extend Ann SuppGassic.(800)861-3380 
ExtendAnn Supp-Priority.(800)861-2220 
French .......................... (800)321-6844 
Gateways ...................... (800)861-2135 
Grammatik DOS/WIN.(801)228-9933 
Hard Disk-Gift Shop ..... (801)228-3783 
Hard Disk-Kitchen ....... (801)228-3788 
Hard Disk-Specials ....... (801)228-3780 
Hearing Impaked-IDD ... (800)321-3256 
InfoCentral. .................. (801)228-9938 
Informs ......................... (800)861-2133 
InfoShare (FAX) ........... (800)228-9960 
Intellitag (DOS). ........... (801 )228-9925 
Intellitag (UNIX) .......... (801)228-9935 
Language ModuIes ....... (800)321-7431 
Letter/Elect/Dict/Clip Art (80 1 )228-9933 
NAS ............................... (800)321-0034 
NAS, CAP ...................... (800)228-9505 
Office UNIX ................. (800)861-2134 
Office/Priority Service (800)861-2136 
Piracy-BSA .................... (801)688-2721 
Piracy-WordPetfect ...... (800)222-4449 
PlanPetfect ................... (800)321-3248 
Presentations (DOS). ... (800)861-2060 
Presentations (WIN) .... (800)861-2050 
Quattro Pro (DOS) ...... (800)861-3773 
Quattro Pro (WIN) ...... (800)861-2774 
Sales, French Speaking.(800)321-2318 
Sales, Certification ....... (800)993-3700 
Sales, Cust Registration .... (80 1 )222-4 500 
Sales, Direct Sales ......... (800)321-4566 
Sales,F.a.~ Move/Spec lic.(800)228-5040 
Sales, Hearg Impaird-IDD.(800)321-3256 
Sales, International. ...... (801)222-4200 
Sales,Mini-Main 1nfO/0rcl.(800)321-3280 
Sales, Orders on Acct.. .(800)321-3220 
Sales, Orders Resolution.(800)321-2319 
Sales, Sftwr Subscriptn(800)282-2892 
Sales,Wotkgroup/Office .. (800)861-2507 
Shell 4.0 ........................ (801)228-9937 
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Shell 4.0 Macros .......... (801)228-9928 
Soft Shoppe ................. (800)526-6215 
Spanish ......................... (800)321-8492 
Suite Consulting ........... (800)861-2721 
WP5.1 DOS, Fax ........... (800)861-2316 
WP5.1 DOS, Features ... (800)861-2164 
WPS.looS,Graph(fab1..(800)861-2101 
WP5.1 DOS, Installation .(800)861-2055 
WPS.l DOS,Macro/Merg.(800)861-2745 
WP5.1 DOS, Network..(800)861-2116 
WPS.1OOS,PmDotMatx(800)861-2333 
WPS.lOOS,Pml.aser/PS.(800)861-2351 
WP5.2WIN,Features ... (800)228-1029 
WP5.2WIN, Graphics .. (800)228-6013 
WP5.2 WIN, Installatn .. (800)228-6076 
WPS.2WIN,Macro/Merg.(800)228-1032 
WP5.2 WIN, Networks.(800)228-6066 
WPS.2WIN,Pm-Dot Matx(800)228-1 0 17 
WPS.2WIN,Pmlaset1PS .. (800)228-6076 
WP6.0 DOS, Fax ........... (800)228-2066 
WP6.0 DOS, Features ... (800)228-9038 
WP6.0 DOS,Grnph(Thbl. .. (800)228-9006 
WP6.0 DOS, Installatn .. (800)228-9012 
WP6.0 DOS,Macro/Merg.(800)228-90 13 
WP6.0 DOS, Networks.(800)228-9019 
WP6.0 DOS,PmDot Matx(800)228-9032 
WP6.0 OOS,Pml.aSer/PS .(800)228-9027 
WP6.0 WIN, Features ... (800)228-9907 
WP6.0WIN,Graph/fabl. .. (800)228-8720 
WP6.0WIN,Installatn .. (800)228-7610 
WP6.0WIN,Macro/Merg .(800)228-2021 
WP6.0 WIN, Networks.(800)228-8807 
WP6.0WIN,PmDot M'ltX(800)228-6646 
WP6.0WIN,Pmt-l.aser/PS. (800)228-1 023 
WP Communications ... (801)228-9915 
WP DOS, Fax ................ (800)861-2480 
WP DOS, Features ........ (800)861-2410 
WP DOS, Grapb!fabl...(800)861-2420 
WP DOS, Installation .... (800)861-2460 
WP DOS, Macro/Merge(800)861-2430 
WP DOS, Networks ...... (800)861-2470 
WP ooS,Pm-Dot Matrx .. (800)861-2450 
WP DOS, Prn-Laser/PS .(800)861-2440 
WP MAC 2.1 x .............. (800)336-3614 
WP MAC 3.0 ................. (800)228-2875 
WP MAC French Speak.(800)321-2173 
WP Macintosh .............. (800)861-2070 
WP Magazine, Info ....... (800)228-9656 
WP Magazine, Subscript .. (800)228-9626 
WP Mfg, Receptionist.. (80 1)861-5049 
WP Mfg, Research ........ (800)446-4652 
WP Mfg, Research-US ... (800)526-6215 
WP OS/2 ....................... (800)321-1230 
WP System 370 ............ (801)222-5100 
WP UNIX, Features ...... (800)861-2030 
WP UNIX, Print ............ (800)861-2040 
WP UNlX/Xenix Feat:lU'e.(801)226-5333 
WP UNIX/Xenix Print.(801)228-9903 
WP VAX/Dec ................ (800)861-2010 
WPVAX/VMSAll in One .(801)226-4180 
WP WIN, Features ........ (800)861-2310 
WP WIN, Grapb!fabl ... (800)861-2320 
WP WIN, Installation .... (800)861-2360 
WP WIN, Macro/Merg .. (800)861-2330 
WPWIN, Networks ...... (800)861-2370 
WPWIN, Pm-Dot Matrix.(800)861-2350 

WPWIN, Prn-Laser/PS .(800)861-2340 
WPWorks DOS/WIN ... (801)228-9936 

WordStar Intemational .. (800)227-5609 
Tech Support ............ (800)227-5609 

Wordstar USA. ................ (617)494-1200 
WordTech Systems, Inc. (510)254-0900 
WorksWare ..................... (818)989-2298 

Tech Support ............ (818)969-2298 
Worlco Data Systems ..... (215)630-9500 
World Richman Corp .... 008)298-1188 
Worldata ......................... ( 407)393-8200 
Worldcomm ................... (800)472-0438 
Worldnet Marketing ...... 014)545-7118 
WorldwideCmptr Serv .(201)694-8876 
Worldwide Technology .(800)457-6937 

Tech Support ............ (215)922-4640 
Worldwide Video ........... (201)491-5147 
Worthington Data So1.. .. (800)345-4220 
Wrist Pro ........................ (800)348-8633 
WV Computronics ........ (304)882-3086 
WWIV Software Serv ..... (210)631-6090 
Wyle Laboratories .......... (213)322-1763 
Wynit .............................. (800)999-9648 
Wyse Technology ........... (800)438-9973 

Tech Support ............ (800)800-9973 
X Ceed ........................... (800)642-7661 

Tech Support ............ (800)642-7661 
X-I0 (USA) Inc ............... (201)784-9700 
X3 Secretariat, CBEMA .. (202)737-8888 
XBR Communication .... (514)489-1001 
Xcel Computer Systems(508)799-9494 
XDB Systems Inc ........... (301)317-6800 
Xeltek ............................. (800)541-1975 
Xentek Inc ..................... (619)727-0949 
Xerox Corp (CA) ........... (800)832-6979 
Xerox Corp (CI) ........... (203)968-3000 
Xerox Corp (NY) ........... 016)423-5078 
Xerox Imaging Systems.(800)248-6550 

Tech Support ............ (800)248-6550 
Xerox Int'l Partners ....... (415)813-7700 
Xerox/X-Soft .................. (800)334-6200 
Xidex Corporation ........ ( 408)970-6574 
Xinetron ......................... (408)727-5509 
Xircom ........................... (800)874-7875 

Tech Support ............ (800)874-4428 
Xistor ............................. . 002)824-7777 
XL/Datacomp Inc .......... (800)323-3289 
XOR Corporation .......... (612)831-8640 

Tech Support ............ (612)831-8640 
Xpect Trading Corp ....... (800)332-5555 
XScribe Corporation ..... (619)457-5091 
Xtend Micro Products ... (800)232-9836 
XtraCom Inc .................. (416)427-6612 
XTree Co-Central Point .(800)964-2490 

Tech Support ............ (800)964-2490 
Xtron Cmptr Equipment.. (20 1)798-5000 
Xuron Corporation ........ (207)283-1401 
XXCAL, Inc ..................... (800)879-9225 
Xxera Technologies ....... (818)286-5569 
Xylogics, Inc ................... (800)225-3317 

Tech Support ............ (617)272-8140 
XXQuest ......................... (508)671-0888 
Y-E DataAmerica Inc ..... (404)446-8655 
YE.S. Systems Corp ........ (510)657-8886 
Yamaha LSI. .................... (800)543-7457 
Yamaha Sys Technology. (800)543-7 457 
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Yamaichi Electronics ..... (408)452-0797 
Yangs Int'l Corporation .(51 0)651-4305 
Yokogawa Cotp/America.(800)258-2552 
YOlmg Micro Systems .... (310)946-3450 
Yuasa-Exide Inc .............. (215)378-0333 
Z Soft .............................. (404)428-0008 
Z-International, Inc ........ (816)474-8400 
Z-MarTechnology .......... (704)841-8845 
Z-Ram .............................. (800)368-4726 
Z-Soft .............................. (800)444-4780 
Z-World ........................... (916)753-3722 
Z/Max Cmptr Solution .. (315)635-1882 
Zaptec Int'l Corp ........... (714)792-2229 
Zedcor .............................. (800)482-4567 

Tech SUppOJrt ............ (602)881-2310 
Zemaitis,lnc .................... (408)436-1530 
Zenith Data Systems ...... (800)553-0331 

Tech Support.. .......... (800)227-3360 
Zenographics, Inc .......... (800)366-7494 

Tech SUppOlrt.. .......... (714)851-2191 
Zenon Computer Sys .... (800)899-6119 

Tech SUppOlrt ............ (800)229-7898 
Zentao Corporation ....... (708)350-9040 
Zentek Storage/ America ... ( 408)946-4464 
Zeny Cmptr Systems ..... (510)659-0386 
Zeos International ......... (800)423-5891 
Zericon, Inc .................... (800)727-8380 
Zi-Tech Instrrunent.. ...... (415)326-2151 
ZiffDavisTeclm Info Sys ... (617)393-3200 
Ziff-Davis Publ Co .......... (212)503-5446 
Zippertubing ................... (310)527-0488 
Zirco .............................. (303)421-2013 
Zirco Inc ......................... (303)421-2013 
Zitel Corporation ........... ( 408)946-9600 
Zoltrix Inc ...................... (510)657-1188 
Zoom Telephonics ........ (617)423-1072 

Tech Support.. .......... (617)423-1076 
Zorn Industries ............... (603)894-4950 
Zortech ........................... (617)937-0696 
ZSoft Corporation .......... (800)444-4780 
Ztest Electronic:s ............ (416)238-3543 
Zykronix Inc ................... (303)799-4944 
ZyLAB Corporation ........ (800)544-6339 
ZyMOS Corporation ....... (408)730-5400 

Tech Support ............. (800)422-7369 
Zytec C01poratllon .......... (612)941-1100 
ZyXEL USA ...................... (800)255-4101 
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BULLETIN BOARD SERVICES 

Many manufacturers of hard drives 
and other related computer 

products maintain computer bulletin 
boards to provide technical support 
for their customers. Listed below are 
bulletin boards that we know about. 
The ones that we have called all use 
8, N, 1, modem parameters. Many of 
them support modem speeds up to 
28.8K baud. 

To the best of our knowledge, these 
numbers are correct; but CSC cannot 
assume liability for their use. 

3Com Corporation ...... ( 4(8)980-8204 
3rd Planet Software ..... (213)841-2260 
Abacus Concepts ........ (616)698-8106 
Abacus Softwar'e ......... (616)698-8106 
Able Soft ...................... (804)898-8686 
Above Software ........... (714)851-5102 
Access Softwaf(~ .......... (801)364-7449 
Accton Technology ...... ( 4(8)452-8828 
Acculogic Inc .............. (7Jl4)454-8124 
Acer America ............... ( 4(8)428-0140 
.................................... (800)833-8241 
Acer Technologies ....... (800)833-8241 
Activision .................... (310)820-1276 
Adaptec ....................... (408)945-7727 
Adobe Systems, Inc ..... (408)562-6839 
Advanced Digital Info .. (206)883-3211 
Advanced Gravis Cptr .. (604)431-5927 
Advanced Logic Rsrch. (714)458-6834 
Agfa Compugraphics ... (508)694-9577 
All Computers ............. (416)960-8679 
Alloy Computer Prods. (508)486-4044 
Alpha Software Corp .. (617)229-2915 
Altsys ........................... (214)680-9696 
Always Technology ...... (818)597-0275 
Amdek Corporation .... (408)922-4400 
American Cybel'metic .. (602)968-1 082 
Amer. Small Bus Cptr ... (918)825-4878 
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APCU(Assoc PC Grps) (408)439-9367 
Apogee Software ......... (508)365-2359 
Appian ......................... (206)454-0511 
Appoint ....................... (510)803-9018 
Arabesque Software .... (206)881-0905 
Archive Software ......... (407)263-3502 
Arco Electronics .......... (305)925-2791 
Areal Technology ......... (408)954-0360 
Arsenal Computer ....... (913)234-9395 
Artful Applications ...... (416)538-3107 
Artisoft, Inc ................. (602)884-8648 
Artist Graphics ............ (612)631-7669 
Ascii Computer Ent ..... (209)836-2402 
AskSam Systems .......... (904)584-8287 
Aspen Peripherals ....... (503)286-9620 
AST Computer ............. (714)727-4723 
AST Research .............. (714)727-4132 
AST Research Canada .. (905)512-8558 
Asymetrix .................... (206)451-1173 
AT&T Computer Sys ... (908)769-6397 
ATI Technologies ......... (905)764-9404 
.................................... (416)764-9404 
Attachmate Corp ......... (206)649-6660 
Aurora Terra ................ (301)230-1214 
AutoDesk Inc .............. (415)289-2270 
Autumn Hill Software. (303)494-8868 
Avatar/DCA ................. (404)740-9428 
Award (BIOS) .............. (415)968-0249 
Award Software Inc .... (408)371-3139 
Baker & Taylor Labels ... (800)775-4200 
.................................... (415)257-3070 
Beagle Bros ................. (801)226-1605 
Best PowerTech .......... (608)565-7424 
Bestgift Service ........... (813)978-3044 
Bethesda Softworks ..... (301)990-7552 
Big State Doors ........... (512)376-5644 
Bit Software, Inc .......... (510)490-6637 
Blackmond Software ... (505)589-0319 
Boardwatch Magazine.(303)973-4222 
Boca Research ............. (407)241-1601 
Borland ........................ ( 408)439-9096 
Bottom Line Ind .......... (214)394-4170 

Bourbaki. ..................... (208)342-5823 
Brightbill Roberts ........ (315)472-1058 
Brightwork Dvlpmnt...(914)667-4759 
Broderbund Software .. ( 415)883-5889 
Brown Bag Software ... (408)371-7654 
Bruce Krobusek. ......... (716)924-4193 
BTC Corporation ......... (510)657-1859 
Buerg ........................... (707)778-8944 
Buffalo Creek Sftwre ... (515)225-8496 
Bureau of Elect Pub!... (201)808-0085 
Button Ware, Inc ......... (206)454-7875 
C Source ...................... (816)478-0944 
CaIComp ..................... (714)236-3045 
Calera Recognition ...... ( 408)773-9068 
Campbell Services Inc .(313)559-6434 
Canon Computer Sys .. (714)438-3325 
Capstone ..................... (305)471-8962 
Cardinal Technologies .. (717)293-3074 
Cardz ........................... (604)734-5400 
Castelle ........................ ( 408)496-1807 
Catspaw ....................... (719)5 39-4830 
CBIS, Inc ...................... ( 404)446-0485 
CCMail,lnc ................. (415)691-0401 
CDB Systems, Inc ........ (303)642-7463 
CDC. ............................ ( 408)438-8771 
Central Point Software (503)690-6650 
Certus International. ... (503)484-6669 
CH Products ................ (619)598-3224 
Cheyenne Software ..... (516)484-3445 
Chinon ........................ (310)320-4160 
Chips & Technology .... ( 408)456-0721 
ChipSoft Inc. (lntuit) ... (619)550-5018 
Chwatal Develpment.. (318)487-0800 
CitizenAmerica ........... (310)453-7564 
Citrix Systems ............. (305)346-9004 
Clarion Software ......... (305)785-2594 
Claris Corporation ...... (408)987-7421 
Clark Develpment Co .. (801)261-8976 
Clary Corporation ....... (801)261-8976 
Clear Software ............. (617)965-5406 
CMS Enhance .............. (714)222-6601 
CNetTechnology, Inc .. (408)954-1787 
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Coconut Computing ... (619)456-0815 
CodenoH ...................... (914)965-1972 
Colorado Memory Sys .. (303)635-0650 
Columbia Data Prods .. (407)862-4724 
Compaq Computer ..... (713)378-1418 
Complex, Inc ............... (714)630-2570 
Comprehensive Video .. (20 1 )767-7990 
Compton's NewMedia.(619)929-2597 
Compulink Mgmt Ctr .. (310)212-5850 
Computer Classifieds .. (206)643-2874 
Computer Coverup ..... (312)327-9078 
Computer Design Mag (508)392-2265 
Computer Support ...... (214)404-8652 
Computers Intl.. .......... (213)823-3609 
Computone Corp ........ (404)343-9737 
Comtrol Corporation .. (612)631-8310 
Conner International.. (408)456-4415 
Conner Peripherals ..... (408)456-4415 
.................................... (407)263-3502 
Core International.. ..... ( 407)438-8771 
Corel Systems, Inc ....... (613)728-4752 
Cornerstone Imaging .. (408)435-8943 
Cornerstone Technlgy .. (408)435-8943 
Corvus Systems, Inc .... (408)972-9154 
CoStar .. , ....................... (203)661-6292 
Creative Labs, Inc ........ (405)742-6660 
Creative Programming .(214)418-0059 
Cross Comm ............... (303)444-9003 
Crosstalk Comm .......... ( 404)740-8428 
CrossTies ..................... (714)732-6754 
Crystal Services ........... (604)681-9516 
CSC Tech Support ...... (408)541-8455 
CSS Laboratories ......... (714)852-9231 
CTX International, Inc .(909)594-8973 
Cubix Corporation ...... (702)882-8737 
Cumulus ...................... (216)464-3019 
Cyco InternationaL ..... (404)634-1441 
Cyrix Corporation ....... (214)680-3187 
DAC Software .............. (214)931-6617 
DacEasy, Inc ................ (214)931-6617 
Dak Industries, Inc ...... (818)715-7153 
Dariana Software ......... (714)236-1388 
Darius Technology ....... (714)994-7410 
Darwin Systems .......... (301)251-9206 
Data Access Corp ........ (305)238-0640 
Data Base Solutions ..... (619)270-2042 
Data Technology Corp .(408)942-4010 
Data Watch .................. (919)549-0042 
Datadesk International.(503 )691-5199 
DataEase International.(203)374-6302 
Dataman ...................... (407)649-3159 
Dataproducts ............... (818)887-8167 
Datawatch ................... (919)549-0042 
Dayna Comm .............. (801)269-7398 
DCA ............................. (404)740-8428 
DCA/Crosstalk Comm. (404)740-8428 
DEC PC Support.. ....... (508)496-8800 
Dell Computer Corp ... (512)728-8528 
Delphi. ........................ (800)365-4636 
DeltaComm Devel.. ..... (919)481-9399 
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Diagnostic Technlgy .... (905)607-6570 
DiagSoft Inc ................ (408)438-8997 
Diamond Comptr Sys .. ( 408)524-9301 
Digiboard, Inc ............. (612)943-0812 
Digicom Systems, Inc .. (408)262-1412 
Digital Dynamics ......... (714)529-5313 
Digital Research .......... (408)429-7785 
Digital Theatre ............. ( 404)446-0485 
Digital Vision ............... (617)329-8387 
Disk Technician Corp .. (619)272-9240 
Disk Technologies ....... (407)671-6099 
Disney Cptr Software .. (818)567-4027 
Dist. Logic Corp .......... (407)831-6432 
DNA Networks, Inc ..... (215)296-9558 
Dove Computer ........... (919)343-5616 
DPT(DistProcess Tech) (407)831-6432 
DSP Solutions .............. (415)494-1621 
DTK Computer (CA) ... (818)333-6548 
DTK Computer(TX) .... (713)568-9941 
Dudley Software ......... (615)966-3574 
Dynamic Microprocsr .. (516)462-6638 
E-Machines .................. (408)541-6190 
E-Tech Research Inc .... (408)988-3663 
E-WARE ........................ (714)236-1388 
Eagle Technology ......... ( 408)453-0734 
Eagle Soft .................... (812)479-1310 
EDS Development ....... (812)423-3394 
Elan Software Corp ..... (310)459-3443 
Elite Business Apps ..... (410)987-2335 
EMAC/EVEREX ............ (510)226-9694 
Emerald Systems ......... (619)673-4617 
Emulex Corporation ... (714)662-1445 
Enable Software .......... (518)877-6316 
Envisio ......................... (612)633-0051 
Epson Amer, OEM Div .. (408)946-8777 
EpsonAmer, Inc .......... (310)782-4531 
Equinox ....................... (305)378-1696 
Equinox Systems, Inc .. (305)791-1633 
Ergo Computing, Inc ... (508)535-7228 
ESoft Product Support.(303)699-8222 
ETS Incorporated ........ (801)265-0919 
Everex ......................... (510)226-9694 
Evergreen Technology. (503)757-8869 
Exabyte Corporation ... (913)492-8751 
Excalibur ..................... (408)244-0813 
Excalibur Comm., Inc .. (918)496-8113 
ExperVision Inc .......... (408)456-0280 
EZX Publishing ............ (713)280-8180 
Family Scrapbook. ....... (904)249-9515 
Farallon Computing .... (510)865-1321 
FCC Public Access ....... (301)725-1072 
Fifth Generation Sys .... (504)295-3344 
Fifth Generation Sys .... (504)295-3344 
FlytekTechnology Co .. (408)727-0737 
Foresight Resource ..... (816)891-8465 
Frame Technology ....... (408)433-4841 
FreeSoft Company ....... (412)846-5312 
Frontline Systems ........ (415)327-7319 
Fujitsu America, Inc ..... ( 408)944-9899 
Fujitsu Comptr Prods .. (408)944-9899 

Future Soft Enginr'g .... (713)588-6870 
FutureSoft, Inc ............. (713)588-6870 
Galacticomm Inc ......... (305)583-7808 
GammaLink. ................ ( 408)745-2216 
Gap Development ....... (714)493-3819 
Gateway 2000 ............. (605)232-2109 
Gateway BBS ............... (605)232-2109 
Gazelle Systems .......... (801)375-2548 
GEcho ......................... (316)263-5313 
General Datacomm ..... (202)596-0593 
Genicom ..................... (703)949-1576 
GEnie Info Service ...... (800)638-8369 
Genoa .......................... ( 408)943-1231 
Gensoft Development. (206)562-9407 
GeoClock. ................... (703)241-7980 
Geo Works .................... (51 0)814-4262 
Gibson Research ......... (714)362-8848 
Gigatrend Inc .............. (619)931-9469 
Gilmore Systems ......... (805)379-3450 
Global Village Comm .. (415)390-8334 
GoldDisk (AMI) ........... (905)602-7534 
GoldDisk (MAC) .......... (905)602-7534 
Gold Disk (PC) ............ (905)602-7534 
Gotoless Conversion ... (214)625-6905 
Graphic Workshop ...... (416)729-4609 
Great Amer. Software ... (603)889-7292 
Greenleaf Software ..... (214)250-3378 
Gwynn's Comm .......... (703)494-0096 
Hamilton TeL ............... (819)682-7771 
Hayes Microcptr Prod .. ( 404)446-6336 
.................................... (800)874-2937 
Hazard Soft .................. (405)243-3200 
HDC Computer Corp .. (206)869-2418 
Headland Technology .. (510)656-0503 
Helic Software ............. (718)392-4054 
Helix Software Co ....... (718)392-4054 
Helix Technology ......... (718)392-4054 
Hercules CmptrTech .. (510)623-7449 
Hewlett Packard .......... (208)344-1691 
Hyundai Electronics .... (800)955-5432 
IBM Corporation(Can) .(905)316-4244 
IBM Microelectronics .. (919)517-0001 
IBM PC Company ........ (919)517-0001 
IBM PC Users Group ... ( 404)988-2790 
IBM PS/l BBS .............. (404)835-8230 
Image-In ...................... (612)888-2324 
ImageSoft, Inc ............. (516)767-7094 
IMC Networks Corp .... (714)724-0930 
IMSI Software .............. (415)454-2893 
Incomm Data Systems.(708)459-9331 
Infinity Comptr Serv ... (215)965-8028 
InfoChip Systems ........ (408)727-2496 
InnovativeData Cncpts.(215)357-4183 
Intel Application Supp .(916)356-3600 
Intel Corporation ........ (503)645-6275 
Intel Support ............... (503)645-6275 
Intelligent Graphics .... (408)441-0386 
InterPlay Productions. (714)252-2822 
Intacorp ...................... (305)378-8793 
IOMEGA ...................... (801)778-4400 
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IQ Software ................. (206)821-5486 
IQ Technologiles .......... (206)821-5486 
Irwin MagnetJlcs .......... (407)263-3662 
JET FAX ....................... (415)324-1259 
JetForm Corporation ... (613)563-2894 
Jovian Logic Corp ....... (510)651-6989 
JTS Corporation-Kalok .(408)734-4258 
Kent Marsh .................. (713)522-8921 
Key Tronic ................... (509)927-5288 
Keyfile ......................... (603)883-5968 
Kingston Electronics ... (714)435-2636 
Knowledge Adlventure (818)248-0166 
Knowledge Dynamics. (512)964-3929 
Kodiak Technology ...... (510)659-0857 
Kurta ........................... (602)243-9440 
IAN Magazine ............. (415)267-7640 
IAN Master ................... (817) 771-0233 
IANWorks ................... (416)238-0253 
Laser Master Corp ....... (612)835-5463 
LaserGo, Inc ................ (617)450-9370 
LaserMaster Corp ........ (612)835-5463 
LaserTools, Inc ............. (51 0)420-1942 
Lattice, Inc ................... (708)916-1200 
Leading Edge ............... (508)836-3971 
Lexmark International. (606)232-5238 
Lightning Comm, Inc .. (714)457-9429 
Link Technologies ....... (510)623-6680 
Linksys ........................ (714)222-5111 
LianoWare Doors ........ (805)264-0443 
Locus Computing ........ (310)337-5995 
:Logical Connection ..... (504)295-3344 
Logitech ...................... (510)795-0408 
Lotus-Word Process'g .. (404)395-7707 
Lotus Devel. Corp ....... (617)693-7001 
Lucid ........................... (214)994-8125 
Mace, Paul Software .... (503)482-7435 
MadgeNetworks .......... (408)955-0262 
Magee Enterprises ....... ( 4(4)446-6650 
Magitronic Techn ........ (516)454-8262 
Magma Software Sys ... (201)912-0668 
Magnavox/Phillips ...... (310)532-6436 
Mainlan ........................ (407)331-7433 
Mannesmann Tally ....... (206)251-5513 
Manugistics ................. (301 )984-5 222 
Manx Software Sys ...... (201)542-2793 
Martek. ........................ (714)453-1210 
Mass Micro Systems .... (408)522-1248 
Masterclip Graphics .... (305)967-9453 
Mathematica ................ (813)683-6840 
Matrix Technology ....... (617)569-3787 
Matrox Graphic Inc .... (514)685-6008 
Maxi Host Support ...... (209)836-2402 
Maxis Software ............ (510)254-3869 
Maxtech GVc. ............. (201)579-2380 
Maxtor Colorado ......... (303)678-2020 
Maxtor Corporation .... (303)678-2222 
Maynard Electronics .... ( 407)263-3502 
McAffee Association .... (408)988-4004 
Media Vision Resource.(510)770-0968 
Menai. ......................... (415)617-5726 
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Mergent International. (203)257-4305 
Meridian Data .............. (408)439-9509 
Merit Software ............ (214)702-8641 
Metagraphics ............... (408)438-5368 
Metz Software ............. (206)644-3663 
Micro Help .................. (404)516-1497 
Micro House ................ (303)443-9957 
Micro Solutions ........... (815)756-9100 
Microcom-Carb. Copy .. (617)255-1125 
Microcom (Hardware) .(617)255-1125 
Microdyne Corp .......... (703)760-8509 
Microdyne Corp .......... ( 408)376-3662 
Micrografx, Inc ............ (214)234-2694 
Microlink/Micro Frwr .. (405)321-3553 
Micron Technology ...... (208)368-4530 
Micronics .................... (510)651-6837 
Micropolis Corp .......... (818)709-3310 
Microprose Software ... (410)785-1841 
Microrim ..................... (206)649-9836 
Microsoft Corporation .(206)936-6735 
Microsoft Corporation .(905)507-3022 
Microsoft Press ............ (206)936-6735 
Microspeed ................. (510)490-1664 
Microsystems Devel. ... (408)296-4200 
Microsystems Sftware. (508)875-8009 
Microtech Int'l.. .......... (203)469-6430 
Microtek Lab ............... (310)297-5102 
Miniscribe ................... (303)678-2222 
Miramar Systems ......... (805)963-6951 
Mitsubishi Electronics. (714)236-6286 
MMB Development ..... (310)318-5302 
Morgan Davis Group ... (619)670-5379 
Mountain Network. ..... ( 408)438-2665 
Mouse Systems ............ (510)683-0617 
Multi-Tech Systems ..... (612)785-9875 
Multitech Systems ....... (800)392-2432 
Mustang Software, Inc. (805)873-2400 
Mustek Inc .................. (714)453-1210 
Mutant Group ............. (405)372-6621 
Mylex Corporation ...... (51 0)793-3491 
MySoftware Company .. (510)793-3491 
National Instruments .. (800)327-3077 
National Semicndctor .. ( 408)245-0671 
NCD Distribution ........ (305)966-6097 
NCR Microelectronics .. (719)574-0424 
NDC Communications.( 408)428-1143 
NEC Technologies, Inc.(508)635-4706 
Network Products ....... (818)441-6933 
New Media Corp ......... (714)453-0214 
NewGen Systems ........ (714)641-3869 
Night Owl BBS ............ (716)881-5688 
Nisca Inc ..................... (214)446-0646 
Northgate Computer ... (612)361-5217 
Norton-Lambert. ......... (805)683-2249 
Norton/Symantec ........ (408)973-9598 
Novell (2400) .............. (408)649-3443 

(9600) .............. (408)649-3696 
NUIQ Software, Inc ..... (914)833-1479 
Ocean Isle Software .... (407)778-2407 
OCR Systems ............... (215)938-7245 
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Okidata Corporation ... (609)234-5344 
Olicom USA ................. (214)422-9835 
Omen Technology ....... (503)621-3746 
Online USA .................. (303)932-1400 
Ontrack Cmptr Sys ...... (612)937-0860 
Open Network. ........... (718)638-2239 
OPTI,Inc ..................... (408)980-9774 
Optima Technology ..... (714)476-0626 
Orchid Technology ...... (510)683-0327 
Origin Systems, Inc ..... (512)328-8402 
Pacific Data Products .. (619)452-6329 
Pacific Microelectrncs. (415)941-9699 
Packard Bell ................. (818)313-8601 
Palindrome Corp ......... (708)505-3336 
Panacea Inc ................. (603)432-5193 
Panasonic Comm. Sys .. (201)863-7845 
Paperback Corp .......... (415)644-0782 
Paradise/Westrn Digitl.(714)753-1234 
Pathfinder Associates .. (408)246-0164 
Patton & Patton Sftwr. (408)778-9697 
PentaxTechnology ...... (303)460-1637 
Peripheral Land Inc ..... (510)651-5948 
Persoft. ........................ (608)273-6595 
Perspective Software .. (313)255-2466 
Phillips (LMSI) ............. (719)593-4081 
Phoenix Technologies. (714)453-8619 
Pinnacle Micro ............ (714)453-8619 
Pinnacle Publishing ..... (206)251-6217 
Pinnacle Software ....... (514)345-8654 
Pinpoint Publishing .... (707)523-0468 
Pioneer Software ......... (919)851-1381 
PKWare (PKZip) ......... (414)354-8670 
PLI. .............................. (51 0)651-5948 
Plus Development ....... ( 408)434-1664 
Polaris Software .......... (619)592-2674 
Power Computing ....... (516)822-7396 
Powercore Inc ............. (815)468-2633 
Practical Peripherals ... (805)496-4445 
Priam Systems ............. (408)434-1646 
Primavera Systems ...... (215)660-5833 
Prime Solutions ........... (619)272-9240 
ProBoard International (612)537-8659 
Procom Technology ..... (714)852-1305 
Procomp USA, Inc ....... (216)234-6581 
Programmer's Wrhse ... (602)443-1662 
Prometheus Products .. (503)691-5199 
Promise Technology .... (714)852-1305 
Proxim ........................ (415)960-2419 
Proteon, Inc ................. (508)366-7827 
Public Brand Software .(317)856-2087 
Pure Data .................... (214)242-3225 
Quantum ..................... (408)894-3214 
Quarterdeck Off Sys .... (31 0)396-3904 
Quercus Systems ......... (408)867-7488 
Quess Micro ................ (719)597-8670 
Quick Comm ............... ( 4(8)956-1358 
QuickBBS .................... (407)896-0494 
Racal-Interlan .............. (508)264-4345 
Race ............................ (305)271-2146 
Racore Cmptr Prods ... (801)363-8720 
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Rams' Island Sftwr ....... (303)841-6269 
Red Wing Bus. Sys ....... (612)388-9605 
Reference: Software ..... (801)225-4444 
RelayNet National.. ..... (301)229-5623 
Remote Control Int1.. .. (619)431-4030 
ResNova Software, Inc.(714)379-9004 
Revelation Technology .(206)641-811 0 
Rix Softworks, Inc ....... (714)476-0728 
Rodent Labs Software. (801)756-2901 
Rybs Electronics .......... (303)443-7437 
Saber Software ............ (214)361-1883 
Sam Sung Info. Sys ...... (408)434-5684 
Seagate Tech. USA ....... (408)438-8771 
Seagate Tech. UK ........ .44-628-478011 
Seagate Tech. Germ .... 49-89-140-93 31 
Seagate Tech. Singpore .... 65-227-2217 
Searchlight Software ... (216)631-9285 
Semware ...................... (404)641-8968 
Shiva ............................. (617)273-0023 
Sierra On-Line ............. (209)683-4463 
Sigma Designs ............. (510)770-0111 
Silicon Valley Cmptrs .. (415)967-8081 
Silverware ................... (214)247-2177 
Sitka ............................. (510)769-8774 
SLR Systems ................ (412)282-2799 
SMS Technology ........... (5 10)964-5700 
SofNet ......................... (404)984-9926 
SoftArc,lnc .................. (416)609-2250 
Softklone ..................... (904)878-9884 
SoftLogic Solutions ..... (603)644-5556 
Softronics .................... (719)593-9295 
Software Products Inti (619)450-2179 
Software Security,lnc .. (203)329-7263 
Software Support. ....... (508)439-9096 
Software Ventures ....... (510)849-1912 
Solectek Accessories ... (619)450-6537 
Solutions Systems ........ (617)237-8530 
Sony (Dealer) .............. (408)955-5107 
Sony-Desktop Library .. (408)955-5107 
Sony-Servo Ctr. Loction .. (408)955-5107 
Sound Source Unlmtd.(805)373-8589 
Spectrum Holobyte ..... (5 10)522-8909 
Spider Island Software.(714)730-5785 
Stac Electronics ........... (619)431-5956 
Standard Microsystem .. (714)707-2481 
STB Systems, Inc ......... (214)437-9615 
Storage Dimension ...... (408)944-1220 
Streamline Design ....... (905)793-1411 
Summit Memory Sys ... (408)439-6774 
Sun Country Software .. (505)877-8354 
SunDisk Corporation .. (408)986-1186 
Sunrise Software ......... (404)256-9525 
Sunriver ....................... (512)835-8082 
Supermac Software ..... (408)541-6190 
Supra Corporation ...... (503)967-2444 
Swan Technologies ...... (814)237-6145 
Sybex, Inc .................... (5 10)523-3926 
Sycom Design Sftwr .... (313)772-6442 
Sydex ........................... (503)683-1385 
SyDOS ......................... (408)994-4367 
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Symantec Corporate ... (503)484-6669 
Symantec Tech Supp ... (408)973-9598 
Synergy Solutions ........ (602)545-0232 
Synopsys ..................... (408)970-3719 
Syquest ........................ (5 10)656-0473 
Sysgen, Inc ................... ( 408)946-5032 
Systat, Inc .................... (708)492-3570 
Systems Compatability.(312)670-4239 
TAG BBS .................... (313)582-6671 
Tallgrass Technologies.(913)492-8757 
TEAmate ...................... (213)318-5302 
Tech Data .................... (813)538-7090 
Technology Concepts. (503)691-5199 
TechnologyWorks ....... (512)329-6327 
Tecmar ......................... (216)349-085 3 
Tektronix (OR) ............ (503)685-4504 
Tektronixs (CA) .......... (408)685-4504 
Telebit ......................... (408)745-3861 
Telepro Technologies .. (403)347-3262 
Televideo Systems, Inc (408)954-8231 
Telix Support.. ............ (919)481-9399 
TelPro Technologies .... (804)442-5867 
Template Garden ........ (212)627-5089 
Texas Instruments ....... (512)250-6 L 12 
The Ryco Company ..... (414)962-1097 
TheSoft Programming .. ( 415)581-3019 
Thomas-Conrad Corp .. (512)836-8012 
Thumper Technology .. (918)627-0059 
Thunderbyte USA. ....... (302)732-6399 
Tiara Computer Sys ..... (415)966-8533 
Timeline Software ....... (415)892-0408 
Timeslips Corporation .(508)768-7581 
Tool Technology Publ. (415)289-7414 
Tops Microsystems ...... (510)769-8774 
TopSoft Software ......... (502)425-9941 
Toshiba America .......... (714)837-4408 
Toshiba America Elec ... (714)581-7600 
Toshiba America, Inc ... (714)837-2116 
Toshiba Printer Prods .. (714)538-3000 
TouchStone Software .. (714)969-0688 
Trantor Systems, Ltd .... (408)945-7727 
Traveling Software ...... (206)485-1736 
Trident Microsystems .. (415)691-1016 
TriMark Eng.-Doorway .(615)675-3282 
Trio Information Sys ... (919)846-4987 
TriSoft Inc ................... (207)941-0805 
Triton Technologies .... (908)855-9609 
Trius ............................ (508)794-0762 
Truevision ................... (317)577-8783 
Tseng Laboratories ...... (215)579-7536 
TSR Systems ................ (516)331-6682 
Turbo Tax .................... (619)453-5232 
TurboCom ................... (503)482-2633 
Turtle Beach Systems .. (717)845-4835 
U.S. Robotics ............... (708)982-5092 
UltraStor Corporation .. (510)623-9091 
Unicorn Software ........ (317)784-2147 
UniNova Service Corp .(509)925-3893 
US Sage ........................ (417)331-7433 
ValueStor ..................... (408)945-8376 

Velocity ........................ (708)991-0597 
Ven-Tel, Inc .................. ( 408)922-0988 
Ventura Software ......... (619)673-7691 
Vermont Creative Soft.(802)848-7581 
Vermont Microsystem.(802)655-7461 
Video Seven ................ (510)656-0503 
VideoLogic, Inc ........... (617)494-4960 
Viewsonic ................... (909)468-1241 
Virex ............................ (919)419-1602 
Virgin Games ............... (714)833-3305 
Virgin Software ........... (714)833-3305 
Virtual Technologies ... (210)787-8974 
Visual Business Syst .... (404)953-1613 
Volkswriter, Inc ........... (408)648-3015 
Volpe, Hank. ................ (410)256-3631 
Vortex Systems ............ (412)322-3216 
Wacom Technology ..... (415)960-0236 
Walker,Richer & Quinn(206)324-2357 
Wall Data, Inc .............. (206)558-0392 
Wallsoft Systems .......... (206)962-1923 
W. Disney Cmptr Sftwr(818)567-4027 
Wangtek!Wang DAT. ... (805)582-3620 
Wangtek!Wang DAT-US(805)582-3620 
Wantree Development(913)441-0595 
Wayzata Technology .... (218)326-2939 
WCSc. ......................... (713)568-6401 
Weitek Corporation .... (408)522-7517 
Western DigitaL ......... (717)753-1068 
White Water Systems .. (708)328-9442 
Whitewater Group ...... (708)328-9442 
Whole Counsel Mnstry(804)590-1659 
Willies Computer Soft.(713)568-6401 
Willow Peripherals ...... (718)993-2066 
WordPerfect Corp ....... (801)225-4414 
WordStar International. ( 404)514-6332 
WordTech Systems, Inc(415)254-1141 
Worldwide Video ......... (201)491-5147 
WWIV Software Serv ... (210)631-5841 
Wyse Technology ......... ( 408)922-4400 
SBR Communication ... (514)489-0445 
Xircom ........................ (818)878-7618 
XTree Company ........... (805)546-91 50 
XYQuest. ..................... (508)667-5669 
Z-Soft ........................... (404)427-1045 
Zenith Data Systems ... (708)808-2264 
Zenographics, Inc ........ (714)85 1-3860 
Zoneware .................... (414)461-9702 
Zoom Telephonics ....... (617)423-3733 
ZyXEL USA .................. (714)693-0762 
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Accton Technology Advanced Digital AMp, Inc. Apple Computer, Inc. 
1962 Zanker Road Information Corp. P. O. Box 3608 20525 Mariani Avenue 
San Jose, CA 95112 10201 Willows Road Mail Stop 38-03 Cupertino, CA 95014 
(408)452-8900 Redmond WA 98052 Harrisburg, PA 17105 (800)877-8221 
(408)452-8988 Fax (800)336-1233 (800)522-6752 (408)996-1010 
(408)452 .. 8828 BBS (206)881-8004 (71.7)564-0100 (408)996-0275 Fax 

(206)881-2296 Fax (71.7)986-7575 Fax (800)505-01.71 Faxback 
Ace Technologies, Ltd. (206)883-3211 BBS (800)522-6752 Faxback http://www.apple.com 
592 Weddell Drive, 

Applied Concepts, Inc. Suite 6 Advanced Gravis AMS 
Sunnyvale, CA 94089 Computer Tech, Ltd 1460 SW 3rd. Street, 9130 S.W. Pioneer Court 
(408)734-0100 1790 Midway Lane Suite B-8 Wilsonville, OR 97070 
(408)734-3344 Fax Bellingham WA 98226 Pompono Beach, FI 33069 (800)624-6808 
(408)734-8266 BBS (360)733-8472 (305)784-0900 (503)685-9300 

www.acetech.com (360)676-5679 Fax (305)784-0904 Fax (503)685-9099 Fax 
(604)431-5927 BBSe http:\\www.gatenet\-ams 

Acer America APS Technologies 

2641 Orchard Parkway Advanced Microdevices Analogic Corporation 6131 Deramus 

San Jose, CA 95134 901 Thompson Place 8 Centennial Drive P.O. Box 4987 

(800)848-ACER Sunnyvale, CA 94088 Peabody, MA 01960 Kansas City, MO 64120 

(408)922-2933 Fax (800)538-8450 (800)446-8936 (800)235-8935 

(408)428-0140 BBS (408)732-2400 (508)977 -3000 http://www.apstech.com 

http:\\www.accr.com\aac http:\\www.amd.com (508)532-6097 Fax 
Ariel Corporation 

Aema Computers, Inc. Allegro MicroSystems, Inc. Aneot Corporation 433 River Road 
115 Constitution Drive Highland Park, NJ 08904 

47988 Fremont Blvd. 115 Northeast Cutoff, Menlo Park, CA 94025 (908)249-2900 
Fremont, CA 94538 Box 15036 (415)322-5322 (908)249-2123 Fax 
(510)249-0560 Worehester, MA 01615 (415)322-0455 Fax (908)249-224 BBS 
(51.0)623-0818 Fax (508)853-5000 help@ancot.com 
(51. 0)651-6211. lBBS (508)853-5049 Fax AST Research, Inc. 

Adaptec, Inc. Alphatronix, Inc. 
Antex Electronics Corp. 16215 Alton Parkway 
16100 South Figueroa Street P.O. Box 19658 

691 South Milpitas Blvd. 4022 Stirrup Creek Drive, Gardena, CA 90248 Irvine, CA 92718 
Milpitas, CA 95035 Suite 31.5 (800)338-4231 (800)876-4278 
(408)945-8600 Duram, NC 27713 (310)532-3092 (714)727-4141. 
(408)262-2533 Fax (919)544-0001 (310)532-8509 Fax (714)727-9355 Fax 
(408)945-7727 BBS (919)544-4079 Fax (310)768-3947 BBS (800)926-1278 Faxback 
http:\\www.adaptec.com (714)727-4723 BBS 

American Megatrends Apex Data 
Adtron Corporation 6145-F Northbelt Pkwy. 6624 Owens Drive AT&T Global Info Solutions 
3050 S. Country Club Dr., Norcross, GA 30071 Pleasanton, CA 94588-3334 1700 S. Patterson Blvd. 
Suite 24 (770)246-8600 (800)841-APEX Dayton,OH 45479 
Mesa,AZ 85210 (770)246-8791 Fax (510)416-5656 (513)445-5000 
(602)926-9324 (770)246-8780 BBS (510)416-0909 Fax (503)445-4732 Fax 
(602)926-9359 www.megatrends.com (51. 0 )416-0809/0814 BBS (800)692-8872 BBS 
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AT & T Microelectronics Belkin Components Calluna Technology Cirrus Logic 
555 Union Blvd. 1303 Walnut Parkway 1762 Technology Drive 3100 W Warren 
Allentown, PA 18103 Compton, CA 90220 San Jose, CA 95110 Femont, CA 94538 
(800)372-2447 (800) 2-BELKIN ( 408)453-4753 (510)623-8300 
(610)712-4106 Fax (310)898-1100 (408)453-0427 Fax (510)226-2180 Fax 
(610)712-3771 & 3772BBS (310)898-1111 Fax 

(510)440-9080 BBS 

http:\\www.att.com Canon U. S.A. Inc. CMS Enhancements, Inc. 
Berg-Electronics 1 Canon Plaza 2722 Michelson 

AT & T Paradyne 825 Old Trail Road Lake Success, NY 11042 Irvine, CA 92715 
8545 126th Avenue N 

Etters, PA 17319 
(516)488-6700 (800)555-1671 

Largo, FI 34649 (714)222-6000 
(800)482-3333 (800)237-2374 Carvey DataBook, Inc. (714)437-0099 Fax 
(813)530-2103 Fax (717)938-7620 Fax 112 Prospect Street 

Babcock Hall Colorado Memory Systems 
Atmel Corporation Bi-Tech Enterprises Inc. Ithaca, NY 11850 800 S. Taft Avenue 
2125 O'Neal Drive 10 Carlough Road (716)889-4204 Loveland, CO 80537 
San Jose, CA 95131 Bohemia, NY 11716 (716)889-2593 Fax (303)669-8000 
(408)441-0311 (516)567-8155 (970)667-0997 Fax 
(408)436-4300 Fax (516)567-8266 Catalyst Semiconductor (970)635-0650 BBS 

(516)567-8267 BBS 2231 Calle De Luna http://www.corp.hp.com 

ATTO Technology Inc. Santa Clara, CA 95054 Commstar, Inc. 
40 Hazelwood Drive, Blackhole Tech. Corp. ( 408)748-7700 6440 Flying Cloud Drive 
Suite 106 225 East Street (408)980-8209 Fax Eden Prairie, MN 55344 
Amherst, NTY 14228 Winchester, Ma 01890 (612)941-8188 
(716)691-1999 (800)227-1688 CD Connection (612)941-0971 FAX 
(716)691-9353 Fax 

(617)721-7690 
5805 State Bridge Road, 
Suite G303 Computer Age, Inc. 

Austin Direct, Inc. 
Blue Planet 

Deluth, GA 30155 9443 Georgia Avenue 
10300 Metric Blvd. (770)446-1332 Silver Spring, MD 20910 
Austin, TX 78758 1575 Tenaka Place, (770)446-9164 Fax (800)622-3384 
(800)752-4171 SuiteW3 (301)588-6565 

(512)339-3570 Fax Sunnyvale, CA 94087 Centennial Technologies (301)587-2132 Fax 

(512)339-3583 BBS (408)732-9935 Fax 37 Manning Road, Ste. 1 Computer Boards 
urlhttp://www.ipctechinc.com b-planet@ix.netcom.com Billerica, MA 01821 125 High Street 

(508)670-0646 Mansfield, MA 02048 
Award Software Boca Research (508)670-9025 Fax (508)261-1123 
International 1377 Clint Moore Road (508)261-1094 Fax 
777 Middlefield Road Boca Raton, FL 33487 Century Microelectronics info@comp-4.com 
Mt. View, CA 94043 (407)997-2163 4800 GreatAmerica Pkwy., 
(415)968-4433 (407)241-1601 Fax Back Suite 308 Conner Peripherals 
(415)968-0274 Fax Santa Clara, CA 95054 3081 Zanker Road 
(415)968-0249 BBS 

Boca Raton Technical Service 
(408)748-7788 San Jose, CA 95134-2128 
(408)748-8688 Fax (800)4-CONNER 

Axonix Corporation 1000 NW 51st Street http:\\www.centurymicro.com (408)456-4500 

844 South 200 East Boca Raton, FL 33429 (408)456-4501 Fax 

Salt Lake City, UT 84111 (407)443-2000 Chaplet Systems USA, Inc. 
(408)456-4415 BBS 

(800)866-9797 (407)982-4288 Fax 252 North Wolfe Road Contemporary Cybernetics 
(801)521-9797 (407)241-1601 BBS Sunnyvale, CA 94086 11846 Rock Landing 
(801)521-9798 Fax (408)732-7950 N6 0rt News,VA 23606 
(801)521-2084 BBS Buffalo Inc. (408)732-6159 Tech Support (80 )873-9000 

2805 19th Street S.E. (408)732-6050 Fax (804)873-8836 Fax 
Aztech Labs Inc. Salem, OR 97302 
47811 Warm Springs Blvd. (800)345-2356 Chinon America, Inc. Control Concepts Inc. 
Fremont, CA 94539 (503)585-3414 615 Hawaii Avenue 8500 Executive Park Ave. 
(800)886-8859 (503)585-4505 Fax Torrence, CA 90503 Fairfax, VA 22031 
(510)623-8988 (800)441-0222 (800)922-9259 
(510)623-8989 Fax 

(503)585-5797 BBS 
(310)533-0274 (703)876-6444 

(510)623-8933 BBS (310)533-1727 Fax (703)876-6416 Fax 
Bus Logic Inc. (310)320-4160 BBS Core International 4151 Burton Drive B & C Microsystems, Inc. 
Santa Clara, CA 95054 Technical Support 

750 N. Pastoria Avenue CIM Engineering (USA) 6500 E. Rogers Circle 
Sunnyvale, CA 94086 (800)707 -SCSI 1291 E. Hillsdale Blvd. Boca Raton, FL 33487 
(408)730-5511 (408)492-9090 Foster City, CA 94404 ( 407)997-6033 
(408)730-5521 Fax (408)492-1542 (415)578-9998 (407)997-6202 Fax 
bcm@cup.portal.com -(408)492-1984 BBS (415)578-0259 Fax (407)241-2929 BBS 
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Corel Corporation Datquest Everex Systems Inc. Fujitsu America, Inc. 
1600 Carling Avenue 1290 Ridder Park Drive 5020 Brandin Court 3055 Orchard Drive 
Ottawa, Ontario, Canada San Jose, CA 95131 Fremont, CA 94538 San Jose, CA 95134 
K128R7 ( 4(8)437-8000 (800)821-0806 ( 408)432-1300 
(800)836-727'1 (408)437-0292 Fax (510)498-1111 (408)432-1818 Fax 
(613)728-8200 

Data Technology Corp. (DTC) 
(510)683-2800 Faxback 

(613)7728-9790 Fax (510)226-9694 BBS Fuji Electronics Company 
(613)728-4752 BBS 1515 Center Point Drive 47520 Westinghouse 

Milpitas, CA 95035 Exabyte Corporation Fremont, CA 94538 
Corporate Systems Center 

( 408)942-4000 1685 68th Street (510)438-9700 (408)942-4052 Fax Boulder, CO 80301 (510)438-9753 Fax 1294 Hammerwood Avenue (408)942-4005 Faxback 
Sunnyvale, CA 94089 (408)942-4010 BBS (800)EXABYTE 
(408)734-3475 (303)442-4333 FutureDomainCorporation 
(408)745-1816 Fax Denon America, Inc. (303)447-7170 Fax 2801 McGaw Avenue 
(408)541-8455 BBS 222 New Road (303)447-7100 BBS Irvine, CA 92714 

Parsippany, NJ 07054 (714)253-0400 www.corpsys.com 
(201)575-7810 EXP Memory (714)253-0913 Fax 

Creative Labs, Inc. (201)808-1608 Fax 12C Mauchly (714)253-0432 BBS 
(201)575-2532 Fax Irvine, CA 92718 1901 McCarthy Blvd. (714)453-1020 FWB, Inc. Milpitas, CA 95035 Digi-Data Corporation (714)453-1319 Fax 1555 Adams Drive (800)998-5227 8580 Dorsey Run Road (516)496-3753 BBS Menlo Park, CA 94025 ( 408)428-6600 Jessup, MD 20794 (415)325-4392 (408)428-6611 Fax (301)498-0200 FarPoint Communications (415)833-4622 

(405)742-6660 BBS (301)498-0771 104 East Avenue K4, Ste. F fwb.com 

Cristie Electronics Ltd. Disk Emulation Services 
Lancaster, CA 93535 
(805)726-4420 Gateway 2000 

Bonds Mill, Stonehouse 3080 Oak Mead Village Dr. (805)726-4438 Fax 610 Gateway Drive 
Gloucestershirf~ GLI0 3RG Santa Clara, CA 95051 www.fapo.com North Sioux City, SD 
United Kingdom (408)727-5497 57049 
453823611 (408)727-5497 Fax FDKAmerica, Inc. (800)846-2000 
453825768 Fax 

Disk Technologies, Inc. 2270 North First Street (605)232-2000 
San Jose, CA 95131 (605)232-2023 Fax 

Curtis, Inc. 925 S. Senoran Blvd., (408)432-8331 Suite 114 418 W County Road D Winterpark, FL 32792 (408)435-7478 Fax Genoa Systems Corp. 
Saint Paul, MN 55112 (800)553-0337 75 East Trimble Road 
(612)631-9512 ( 407)645-0001 Fintec Peripheral San Jose, CA 95131 
(612)631-9508 Fax (407)671-6606 Fax Solutions (800)934-3662 

(407)671-6099 BBS 15520 Rockfield Blvd., ( 408)432-9090 
Cutting Edge Suite 1 (408)434-0997 Fax 
8191 Center Street Distr. Processing Technology Irvine, CA 92718 (408)943-1231 BBS 
La Mesa, CA 91941 (DPT) (714)768-8219 
(619)667-7888 140 Candace Drive, (714)768-2986 Fax Greystone Peripherals 
(619)66707890 Fax Maitland, FL 32751 130-A Knowles Drive 
arr EDGE@eworldcom EMail (800)322-4378 Flexstar Technology Los Gatos, CA 95030 
www.cuttingedge.com (407)830-5522 213 Hammond Avenue (800)600-5710 

(407)260-5366 Fax Fremont, CA 94539 (408)866-4739 
Data General Corporation (407)831-6432 BBS (510)440-0170 (408)866-8328 Fax 
4400 Computer Drive DMA Technologies, Inc. 

(510)440-0177 Fax (408)866-6938 BBS 

Westboro, MA 01580 601 Pine Avenue Focus Microsystems Hayes Microcomputer (508)898-5000 Goleta, CA 93117 1735 North First Street, P.O. Box 105203 (508)336-1319 Fax (800)223-9443 Suite 307 Atlanta, GA 30348 
(805)964-0733 San Jose, CA 95112 (404)441-1617 

Data I/O (805)964-0734 Fax (408)436-2336 (404)441-1213 Fax 
10525 Willows Road NE (408)436-2348 Fax (800)429-3739 Fax Back 
]P.O. Box 97046 Eecs Inc. 
Redmond,WA 98073-9746 One Shelia Drive, FOREX Computer Corp. HCo. Computer Products 
(800)332-8246 Building 6A 

Tinton Falls, NJ 07724 1999 Concourse Drive 16812 Hale Avenue 
(206)881-6444[ 

(800)322-7462 San Jose, CA 95131 Irvine, CA 92714 
(206)881-6856 Fax 

(908)747-6995 ( 408)955-9280 (800)726-2477 
(908)747-6542 Fax (408)955-9611 Fax (714)833-3222 

Datalight (408)955-0938 BBS (714)833-3389 Fax 
307 N. Olympi.c Avenue, Enhance Memory Products 
Suite 201 18730 Oxnard Street Foxconn International, Inc. Hirose Electric, Inc. 
Arlington, WA 98223 Tarzana, CA 91356 930 West Maude Avenue 2688 Westhill Court 
(360)435-8086 (800)343--0100 Sunnyvale, CA 94086 Simi Valley, CA 93065 
(360)435-0253. Fax (818)343-3066 (408)749-1228 (805)522-7958 
(360)435-8734 BBS (818)343-1436 Fax (408)749-1266 Fax (805)522-3217 Fax 
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IAWA America, Inc. JAE Electronics Linksys Megabit Communications 
19850 East Business Pkwy. 142 Technology Drive, 16811A Millikan Avenue 90 W County Road C 
Walnut, CA 91789 Building 100 Irvine, CA 92714 St. Paul, MN 55117 
(909)468-5690 Irvine, CA 92718-2401 (714)261-1288 (800)886-6778 
(909)468-1810 Fax (714)753-2600 (714)261-8868 Fax (612)481-0921 

(714)753-2699 Fax (714)222-5111/5110 BBS (612)481-1538 Fax 
IAWA,lnc. 

Jets Cybernetics Sales Office Logitech Inc. Mega Drive Systems 
800 Corporate Drive 535 Ramona Street, 6505 Kaiser Drive 489 S. Robertson Blvd. 
Mahwah, NJ 07430 The Penthouse Fremont, CA 94555 Beverly Hills, CA 90211 Palo Alto, CA 94301 (201)512-3600 (415)322-7070 (510)795-8500 (800)322-4744 
(201)512-3704 Fax (415)327-5387 Fax (510)792-8901 Fax (310)556-1663 

(800)245-0000 Faxback (310)347-8118 Fax 
IBM Microelectronics Kaitech Engineering (510)795-0408 BBS 
1000 River Street 9051 Pelican Avenue Micro Design International 
Essex Junction, VT 05452 Fountain Valley, CA 92708 Loviel Computer Corp. 6985 University Blvd. 
(802)769-6774 (714)964-6405 5599 W. 78th Street Winter Park, FL 32792 

(714)965-9935 Fax Minneapolis, MN 55439 (800)228-0891 
IBM PC Help Center (800)688-3696 ( 407)677-8333 
Route 100 Kingston Electronics, (612)828-6881 Fax (407)677-8365 Fax 
Somers, NY 10589 Engineering Division http://www/loviel.com/ (407)677-4854 BBS 
(800)772-2227 17600 Newhope Street 
(800)426-4329 Fax Fountain Valley, CA 92708 MagicRAM, Inc. MicroNet Technology Inc. (800)435-0642 1850 Beverly Blvd. 80 Technology 
Industrial Computer Source (714)435-2699 Los Angeles, CA 90057 Irvine, CA 92718 
9950 Barnes Canyon Road (714)534-2699 Fax (213 )413-9999 (714)453-6100 
San Diego, CA 92121 

Kyocera Electronics, 
(213)413-0828 Fax (714)453-6101 Fax 

(800)523-2320 
(619)271-9340 Engineering Division Maxell Corporation 
(619)677-0898 Fax 1321 Harbor Bay Pkwy. 22-08 Route 208 

Micropolis Corporation 
Alameda, CA 94501 Fair Lawn, NJ 07410 

21211 Nordhoff Street 
(800)245-8979-Tech Support Chatsworth, CA 91311 Intel Corporation (800)367-7437 (201)794-4900 

(800)395-3748 1900 Prairie City Road (510)748-6680 (201)796-8790 Fax 
(818)709-3300 Folsom, CA 95630 

(800)879-4683 La Cie, Ltd Maxim Integrated Products (818)709-3325 

(916)356-5033 Fax 8700 SW Creekside Place 120 San Gabriel Drive (818)709-3310 BBS 

Beaverton, OR 97008 Sunnyvale, CA 94086 
Mitsubishi Electronics Interface Data Inc. (800)999-0143 (408)737-7600 

600 West Cummings Park, (503)520-9000 (408)737-7194 Fax 1050 E.Arques Avenue 

Suite 3100 (503)520-9100 Fax Sunnyvale, CA 94086 

Woburn, MA 01801 www.lacie.com/-Iacie Maxtech GVC (408)730-5900 

(800) 370-DATA 400 Commons Way (408)730-4972 Fax 

(617)938-6333 Laura Technologies Inc. Rockaway, NJ 07876 
Molex, Inc. (617)938-0626 Fax 106 South 54th Street (201)586-3008 

Chandler,AZ 85226 (201)586-3308 Fax 2222 Wellington Court 

Interphase Corporation (602)940-9800 Lisle,IL 60532 
13800 Sen lac (602)940-0222 Fax Maxtor Corporation (708)969-4550 
Dallas, TX 75234 (602)940-1050 BBS 211 River Oaks Pkwy. (708)969-1352 Fax 
(800)327-8638 

Legacy Storage Systems Inc. 
San Jose, CA 95134 

(214)919-9000 (800)2-MAXTOR Morton Management, Inc. 
(214)919-9200 138 River Road (408)432-1700 12079 Tech Road 
http://www.iphase.com 

Andover, MA 01810 
(408)432-4510 Fax Silver Spring, MD 20904 

(800)966-6442 
(303)678-2222 BBS (301)622-5600 

(508)689-9004 Fax 
Iomega Corporation (905)475-5793 BBS (301)622-5438 Fax 
1821 West 4000 South Media Integration Inc. 
Roy, UT 84067 Liberty Systems 3949 Research Park Court Motorola NewsCard 
(800) 777 -4045 120 Saratoga Avenue, Suite 190 (Div. of PC SF) 
(804)778-1000 Suite 82 Soquel, CA 95073 3301 Quantum Blvd. 
(801)778-3450 Fax Santa Clara, CA 95051 (800)824-7385 Boy ton Beach, FL 33426 
(801)778-5763 Faxback ( 408)983-1127 ( 408)475-9400 (800)542-7882 
(801)392-9819 BBS (408)243-2885 Fax (408)475-0110 Fax www.mot.com/MIMS/PPG 
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Motorola UDS 
5000 Bradford Drive 
Huntsville,AL 35805 
(800)451-2369 
(205)430-8067 
(508)261-1058 BBS 

Mountaingate Data Systems 
9393 Gateway Drive 
Reno, NV 89511 
(702)851-9393 
(702)851-55~)3 Fax 

Mountain Nevwork Solutions 
360 El Pueblo Road 
Scotts Valley, CA 95066 
(800)458-0300 
(408)438-6650 
(408)438-7623 Fax 
(408)438-2665 

Multimedia Systems 
(Div. of Hitachi) 
401 WArtesia Blvd. 
Compton, CA 90220 
(800)369-0422 
(310)537-8383 

Multitech Design & Test 
1152 Morse Avenue 
Sunnyvale, CA 94089 
( 408)734-3222 
(408)734-3274 

Multitech Systems 
2205 Wooda1e: Drive 
Mounds View, MN 55112 
(800)328-9717 
(612)785-3500 
(612)785-9874 Fax 
(800)392-2432 BBS 

Mustek Inc. 
1702 McGaw Avenue 
Irvine, CA 92714 
(714)250-8855 
(714)250-3372 Fax 
(714)250-42631 BBS 

Mylex Corporation 
34551 Ardenwood Blvd. 
Fremont, CA 94555 
(800)77 -MYLEX 
(510)796-6100 
(510)745-7715 Fax 
(510)793-3491 BBS 
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National Instruments 
6504 Bridge Point Pkwy. 
Austin, TXC 78730-5039 
(512) 794-0100 
(512)794-8411 Fax 
(800)327-3077 BBS 
www.natnst.com 

National Semiconductor 
1111 West Bardin Road 
Arlington, TX 76017 
(800)272-9959 
(817)468-6935 Fax 
www.natsemi.com 

NDC Communications 
2180 Bering Drive 
San Jose, CA 95131 
(408)428-9108 
(408)428-9109 Fax 
(408)428-1143 BBS 

NEC Technologies 
1414 Massachusetts Avenue 
Boxborough, MA 01719 
(800) 388-8888 
(508)264-8673 Fax 
(800)366-0476 FaxBack 
(508)635-4706 BBS 

New Media Corporation 
1 Technology, Building A 
Irvine, CA 92718 
(800)453-0550 
(714)453-0100 
(714)453-0114 Fax 
(714)789-5212 Faxback 
(714)453-0214 BBS 
Compuserve:gonewmedia 

N ovacor, Inc. 
1841 Zanker Road 
San Jose, CA 95112 
(408)441-6500 
(408)441-6811 Fax 
httP//www.novas.com 

Ocean Microsystems 
246 E. Hacienda Avenue 
Campbell, CA 95008 
(408)374-8300 

Oki Semiconductor 
785 North Mary Avenue 
Sunnyvale, CA 94086 
(408)737-6372 
(408)720-1918 Fax 

Olson Computer Products 
1903 North Austin Street 
Seguin,TX 78155 
(210)379-7000 
(210)379-4921 
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Optima Technology Corp. 
17526 Van Karman 
Irvine, CA 92714 
(714)476-0515 
(714)476-0613 Fax 
(714)476-0626 BBS 

Orca Technology Corp. 
1751 Fox Drive 
San Jose, CA 95131 
(408)441-1111 
(408)441-1102 Fax 

Pacific Magtron, Inc. 
568-8 Weddell Drive 
Sunnyvale, CA 94089 
('108)828-2822 
(408)744-1188 Fax 

Panasonic Industrial Co. 
2 Panasonic Way, B7C7 
Secaucus, NJ 07094 
(800)848-3979 
(201)348-5272 
(201)392-6361 Fax 

Parity Systems Inc. 
110 Knowles Drive 
Las Gatos, CA 95030 
(800)514-4080 
(408) 3 78-1000 
(408)378-1022 

PCs Computer Products 
1350 Ridder Park Drive 
San Jose, CA 95131 
(408)441-6174 
(408)453-7667 Fax 

P<::~n National, Inc. 
2351 South 2300 West 
Salt Lake City, UT 84119 
(800)8-PCMCIA 
(801)973-6090 
(801)973-4550 Fax 

Perceptive Solutions Inc. 
2700 Flora Street 
Dallas, TX 75201 
(800)486-3278 
(214)954-1774 
(214)953-1774 Fax 
(214)954-1856 BBS 

Peripheral Land Inc. (PU) 
47421 Bayside Parkway 
Fremont, CA 94538 
(800)288-8754-out of CA 
(800) 788-9440-in CA 
(510)657-2211 
(510)683-9713 Fax 
(510)651-5948 BBS 

DIRECTORY 
Personal Computer 
Peripherals Corp. (PCPC) 
4710 Eisenhower Blvd., 
Building A-4 
Tampa, FL 33634 
(800)622-2888 

Philips Consumer Electronics 
Philips LMS 
4425 Arrowswest Drvie 
Colorado Springs, CO 80907 
(800)777-5674 
(719)593-7900 
(719)593-4597 Fax 
(719)593-4081 BBS 

Plexstor Corporation 
4255 Burton Drive 
Santa Clara, CA 95054 
(800)886-3935 
(408)980-1838 
( 408)980-1010 Fax 
(408)986-1569 BBS 

Prima Storage Solutions 
3350 Scott Blvd., 
Building 7 
Santa Clara, CA 95054 
(800)73-PRIMA 
(408)727-2600 
(408)727-2435 Fax 

Procomp USA Inc. 
6777 Engle Road 
Cleveland,OH 44130 
(216)234-6387 
(216)234-2233 Fax 
(216)234-6581 BBS 

Procom Technology Inc. 
2181 Dupont Drive 
Irvine, CA 92715 
(800)800-8600 
(714)852-1000 
(714)852-1221 Fax 
(714)852-1305 BBS 

Quantum 
500 McCarthy Blvd. 
Milpitas, CA 95035 
(408)894-4000 
(408)894-3218 Fax 
(800)434-7532 Faxback 
(408)894-3214 BBS 

Relax Technologies Inc. 
3101 Whipple Road 
Union City, CA 94587 
(510)471-6112 
(510)471-6267 Fax 
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DIRECTORY 
Relisys Corporation 
320 S. Milpitas Blvd. 
Milpitas, CA 95035 
(800)783-2333 
( 408)945-9000 
(408)945-0587 Fax 
(408)946-7027 BBS 

SC&T International, Inc. 
3837 E. LaSalle Street 
Phoenix, AZ 85040 
(800)760-9004 
(602)470-1334 
(602)470-1507 Fax 

Seagate Technology Inc. 
920 Disc Drive 
Scotts Valley, CA 95066 
(800)468·nISC 
(408)438-·6550 
(408)429··6356 Fax 
(408)438-·8771 BBS 

Shaffstall Corporation 
7901 E. 88th Street 
Indianapolis, IN 42656 
(317)842-2077 
(317)842-8294 Fax 

Sony Electronics Inc. 
Computer Peripherals Prod. 
3300 Zanker Road 
San Jose, CA 95134 
(408)432-0190 
(408)432-0253 Fax 
(408)955-5505 Faxback 
(408)955-5107 BBS 

Storage Dimensions Inc. 
1656 McCarthy Blvd. 
Milpitas, CA 95035 
(408)954-0710 
(408)944-1203 Fax 
(408)944-1220 BBS 

Sun Microsystems, Inc. 
2550 Garcia Avenue 
Mountain View, CA 94043 
(800) USA-4SUN 
http://www.sun.com 

SymbiosLogic Incorporated 
1635 Aero Plaza Drive 
Colorado Springs, CO 80916 
(716)596-5795 
(719)573-3289 Fax 
(719)573-3562 BBS-driver 
(719)574-0424 BBS-SCSI 
ftp.hmpd.com 

Teac America Inc. 
7733 Telegraph Road 
Montebello, CA 90640 
(213)726-0303 
(213)727-7672 Fax 
(213)272-7629 Faxback 
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Tecmar Inc. 
6224 Cochran Road 
Solon, OH 44139 
(800)422-2587 
(216)349-0600 
(216)349-0851 Fax 
(216)349-2997 Faxback 
(216)349-0853 BBS 

Tekram Technology 
(Alpha Research Corp.) 
p.o. Box 27140 
Austin, TX 78755 
(512)418-0220 
(512)418-0720 Fax 
(512}418-0821 BBS 

Tulin Technology 
2156-H 0 'Toole Avenue 
San Jose, CA 95131 
(408)432-9057 
(408)943-0782 Fax 

UltraS tor Corporation 
13766 Alton Parkway, 
Suite 144 
Irvine, CA 92718 
(714)581-4100 
(714)581-4102 Fax 
(714)581-4541 Faxback 
(714)581-4125 BBS 

Wangtek Inc. 
6225 Cochran Road 
Solon, OH 44139 
(800)422-2587 
(216)349-0600 
(216)349-0851 Fax 
(216)349-2997 Faxback 
(216)349-0853 BBS 

WestemAutomation Labs Inc. 
1700 N. 55th Street 
Boulder, CO 80301 
(800)833-1132 
(303)449-6400 
(303 )939-8844 Fax 

Western Digital Corp. 
8105 Irvine Center Drive 
Irvine, CA 92718 
(800)832-4778 
(714)932-5000 
(714)932-6498 Fax 
(714)932-4300 Faxback 
(714)753-1038/1234 BBS 
http://www.wdc.com 

Winchester Systems Inc. 
400 W. Cummings Park 
Woburn, MA 01801 
(617)933-8500 
(617)933-6174 Fax 

Xirlink Inc. 
4118 Clipper Court 
Fremont, CA 94538 
(510)770-5188 
(510)770-5189 Fax 
(510)770-5186 BBS 
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GLOSSARY 

A-CABLE A 50-wire cable used for 8-bit SCSI-1 buses. There are two 
types of A-cable connectors: high- and low-density. The low-density A­
cable connfector is also known as a Centronics-type connector. 

ACCESS The process of obtaining data from, or transferring data to a 
storage device, register or RAM (Le. accessing a memory location). 

ACCESS TIME' Time required to perform an ACCESS. Usages, Le.: 1) 
seek to location on a disk, 2) amount of time to read or write to a 
memory location, 3) the tinie to position to the correct location in a 
disk drive. Access tinle is often defined as the time from the leading 
edge of the first step pulse received to SEEK CC)MPLETE (including 
settling). The additional time required before a read or write is 
referred to :as "latency". A more realistic definition of total access time 
is the sum of SEEK, LATENCY and SETTLING times. 

ACTIVE TERMINATION A type of termination used to reduce bus noise, 
particularly on the SCSI bus. Active terminators use less power than 
passive terlninators, and are recommended when using long SCSI 
cables. 

ACTIVE TERM.INATOR A terminator that can compensate for variations 
itn the terminator power supplied by the host adapter through means 
of a built-in voltage regulator. Also see forced-perfect terminator; pas­
sive terminator. 

ACTUATOR The two basic types of actuators are steppers and voice 
coils. 0pt:~n-loop steppers are obsolete, except in floppy disks 
because they cannot achieve positioning accuracy and speed as high 
as closed-loop voice coil systems. For more infornlation on actuators, 
see: the Basic Drive Operation section. See HEAD POSITIONER. 
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ADAPTER A card that communicates with and controls a device or sys­

tem. 

ADD-ON Something added to the computer to expand it's function-
ality. Commonly refers to cards that are plugged into the computer. 

ADDRESS (physical) A specific location in memory where a byte, or 
other unit of data like a disk sector is stored. Each area on a disk is 
given a unique address consisting of three components: cylinder num­
ber, sector number, and head number. CYLINDER ADDRESSING is 
accomplished by assigning numbers to the disk's surface concentric 
circles (cylinders). The cylinder number specifies the radial address 
component of the data area. SECTOR ADDRESSING is accomplished 
by numbering the data records (sectors) from an index that defines 
the reference angular position of the disks. Index records are then 
counted by reading their ADDRESS MARKS. HEAD ADDRESSING is 
accomplished by vertically numbering the disk surfaces, usually start­
ing with the bottom-most disk data surface. For example, the con­
troller might send the binary equivalent of the decimal number 
610150 to instruct the drive to access data at cylinder 610, sector 15, 
and head O. 

ADDRESS MARK Two byte address at the beginning of both the ID field 
and the data field of the track format. The first byte is the "AI" data 
pattern, the second byte is used to specify either an ID field or a data 
field. 

ADJUSTABLE INTERLEAVE Interleaving permits access to more than one 
memory module, i.e., if one memory module contains odd-numbered 
address and another even-numbered address, they can both be 
accessed simultaneously for storage. If the interleave is adjustable, the 
user may select which ranges or areas are to be accessed each time. 

ADVANCED SCSI PROGRAMMING INTERFACE Formerly called the Adaptec 
SCSI Programming Interface,ASPI was developed by Adaptec as a stan­
dard way for programs to send commands and data between SCSI host 
adapters and devices. ASPI standards exist for DOS, Windows, Win 95, 
Win NT, OS/2 and Novell. 

ANSI American National Standards Institute. The organization that 
promotes standards for hardware and software including those used in 
PCs. SCSI is an ANSI standard. 
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API Application Programnling Interface. A soft\vare module that pro­
vides a consistent set of commands that programs can use to perform 
tasks. ASPI and CAM are examples of SCSI APIs. 

APPLICA TlON PROGRAM A sequence of programmed instructions that 
tell the cOlnputer how to perform an end task (Le. accounting, word 
processing or other work for the computer system user). To use a pro­
gram, it must first be loaded into MAIN MEMORY from a floppy 
diskette or hard disk. 

AREAL DENSITY Bit density (bits per inch, or BPI) multiplied by track 
density (tracks per inch, or TPI), or bits per square inch of the disk sur­
face. Bit density is measured around a track (circumference around a 
disk), and track density is radially measured. 

ASCII American Standard for Coded Information Interchange. 

ASME Amlerican Society of Mechanical Engineers. 

ASPI See ADVANCED SCSI PROGRAMMING INTERFACE. 

ASYNCHRONOUS DATA Data sent usually in parallel mode without a 
clock pulse. Time intervals between transmitted bits may be of 
unequal lengths. 

ASYNCHRONOUS TRANSfER A method of sending data that requires an 
acknowledgment frorn the receiver for each byt(~ of data that is sent 
before the next on is sent. Asynchronous transfers are slower than 
synchronous transfers. 

AT INTERFACE Disk drive interface on the IBM PC-AT computer and 
compatibles, sometimes called the IDE (Integrated Drive Electronics 
Interface). 

ATAPI/IDE An extended command set standard which permits CD-
ROM drives, tape drives, and other non-hard drive peripherals to share 
the IDE bus. ATAPI commands are modeled after SCSI standard com­
mands. 

AUTOMATIC 18ACK UP Ol~ FILES This gives a user the security to make 
changes to a file without worrrying about accidentally destroying it; 
there is ahvays another copy. One weakness of this method is that 
files take up twice the room on a disk. 
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AUTODETECTION The ability of the computer to check the identity and 
configuration of a device without user intervention. 

AUXILIARY MEMORY Memory other. than main memory; generally a 
mass storage subsystem, it can include disk drives, backup tape drives, 
controllers and buffer memory. Typically,AUXILIARY MEMORY is non­
volatile. 

AUXILIARY STORAGE DEVICE Devices, generally magnetic tape and mag­
netic disk, on which data can be stored for use by computer programs. 
Also known as secondary storage. 

AVERAGE ACCESS TIME Average track access time, calculated from the 
end of the CONTROLLER commands to access a drive, to drive Seek 
complete time averaged over all the possible track locations at the 
start ACCESS, and over all possible data track ADDRESSES. Typically, 
the minimum average access time including carriage settling for open 
loop actuators is less than 85 ms, and for voice coil disk drives is less 
than 40 ms. As technology improves these times will continue to 
decrease. 

AZIMUTH The angular distance in the horizontal plane, usually mea­
sured as an angle from true track location. 

B-CABLE A 68-wire cable used for 16-bit SCSI-2 buses. 

BACKUP DEVICE Disc or tape drive used with a fixed Winchester disk 
drive to make copies of files or other data for off line storage, distrib­
ution or protection against accidental data deletion from the 
Winchester drive, or against drive failure. 

BACKUP FILE File copies made on another removable media device 
(disk, tape or sometimes a remote hard disk system) and kept to 
ensure recovery of data lost due to equipment failure, human errors, 
updates, disasters and the like. 

BACKWARD COMPATABILITY The ability of newer technology to work 
with older technology without any modification. 

BAUD RATE A variable unit of data transmission speed equal to one 
bit per second. 

BBS See BULLETIN BOARD SYSTEM. 
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BCAI Byte Count After Index. Used in defect mapping to indicate the 
position of defects with relation to index. 

BOOS The Basic Disk Operating System (BDOS) controls the organi­
zation of data on a disk. BDOS is usually pronounced "B-DOS". 

BI-DIRECTIONAL BUS A bus that may carry infornlation in either direc­
tion but not in both simultaneously, i.e. the SCSI data bus. 

BINARY A number system like the decimal nUlnbers, but using 2 as 
its base and having only the two digits 0 (zero) and 1 (one). It is used 
in computers because digital logic can only determine one of two 
states - "OFF" and "ON". Digital data is equivalent to a binary number. 

BIOS Basic Input/Output System. Software stored in a chip used for 
a variety of purposes. In a PC, the BIOS contains code that communi­
cates with devices such as the floppy drive, keyboard and video out­
put. 

BIOS ADDRE,SS The memory address that is used to access code stored 
in the BIOS chip. 

BIT Binary digit. The smallest unit of data used by digital computes 
and devices. A bit can be either on or off. The two states are referred 
to as 1 and 0, true and false, high and low, to name a few. 

BIT CELL LENGTH PhYSical dimension of the bit cell in direction of 
recording along the disk circumference of a track. 

BIT CELL TIME The time required to pass one bit of information 
between the controller and the drive. Cell time is the inverse of the 
drive's data rate; nominally 200 nsec for 5 Mhz drives. 

BIT DENSITY Expressed as "BPI" (Bits Per Inch), bit density defines 
how many bits can be written onto one inch of track on a disk surface. 
It is usually specified for "worst case", which is the inner track. Data 
is the densest in the inner tracks where track circumferences are the 
smallest. 

BIT JITTER The time difference between the leading edge of read and 
the center of the data window. A source of errors in hard disks. Bit 
Jitter is caused by spindl{~ speed variations, electrical noise, and 
fllechanical vibrations. 
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BIT SHIFT A data recording effect, which results when adjacent l's 
written on magnetic disks repel each other. The "worst case" is at the 
inner cylinder where bits are closest together. BIT SHIFT is also called 
pulse crowding. 

BLOCK A group of Bytes handled, stored and accessed as a logical data 
unit, such as an individual file record. Typically, one block of data is 
stored as one physical sector of data on a disk drive. Normally a 512 
byte sector in most SCSI devices. 

BOOT Transfer of a disk operating system program from storage on 
diskette or hard disk drive to computer's working memory. Also called 
BOOTUP. 

BUFFER A temporary data storage area that compensates for a differ­
ence in data transfer rates and/or data processing rates between 
sender and receiver. 

BUFFERED SEEK A feature of the ST412 INTERFACE. In buffered mode 
head motion is postponed until a string of step pulses can be sent to 
the drive. These pulses represent the number of tracks that the head 
is to be stepped over and are sent much faster than the heads can 
move. The pulses are saved or buffered, then the optimum head move­
ment to the correct track is performed. 

BUILT-IN A peripheral or device that is manufactured as a part of the 
computer, not added by the user. 

BULLETIN BOARD SYSTEM A computer or group of computers that pro­
vide services such as E-Mail and file transfer via modem or the 
Internet. These are commercial (CompuServe, America Online, 
Prodigy) as well as private. Also called BBS. 

BURST SPEED The rate at which data can be transferred for a short 
period of time. Burst speeds are generally higher than sustained 
speeds. 

BUS A length of parallel conductors that forms a major interconnec­
tion route between the computer system CPU and it's peripheral sub­
systems. Depending on it's design, a bus may carry data to and from a 
peripheral's addresses, power and other related Signals. ISA, EISA, VL­
Bus and PCI are examples of PC buses. SCSI is also a bus. 
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BUS MASTERING A method of transferring data through a bus in which 
the device takes over the bus and directly controls the transfer of data 
to the computer's memory. Bus mastering is a method of DMA trans­
fer. Also known as first-parity DMA. 

BUS SLOTS Also known as expansion slots or simply slots, bus slots 
are connectors inside the computer that are used for attaching add-on 
cards and devices to a bus. 

BYTE A s(~quence of adjacent BINARY digits or BITS considered as a 
unit, 8 bits in length. One byte is sufficient to define all the alphanu­
tneric characters. There are 8 BITS in 1 BYTE. The storage capacity of 
a disk drive~ is com:monly measured in MEGABYTES, which is the total 
number of bits storable, divided by eight million. 

CACHE MEMORY Cache Memory allows the system to load bytes of 
frequently used data from the hard disk to memory. The system may 
then refer to memory for information instead of going back to the 
hard disk, thereby increasing the processing speed. 

CAM Cotnmon Access M(~thod. The proposed ANSI software inter-
face for SCSI devices and a part of the SCSI-3 standard. 

CAPACITY Amount of memory (measured in megabytes) which can 
be stored in a disk drive. Usually given as formatted. See FORMAT 
C)PERATION". 

CARRIAGE ASSEMBL Y Assembly which holds read/write heads and 
roller bearings. It is used to position the heads radially by the actua­
tor, in order to access a track of data. 

CASCADING L»RIVERS 
with, other drivers. 

Drivers that can connect to, and thereby work 

CCS See Common Command Set. 

CD See Compact Disk. 

COB See Command Desciptor Block. 

CD-R Cornpact Disk Recordable. A special type of CD that can be 
written to once. It is primarily used for making a master disc to be 
fllass-produced. 
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CD-ROM Compact Disc Read Only Memory is a standard format for 
optical disks which stores 650MB per disk and uses a standard soft­
ware format (ie. High Sierra) which is interchangeable between vari­
ous platforms. 

CENTRAL PROCESSOR UNIT (CPU) The heart of the computer system that 
executes programmed instructions. It includes the arithmetic logic 
unit (ALU) for performing all math and logic operations, a control sec­
tion for interpreting and executing instructions, fast main memory for 
temporary (VOLATILE) storage of an application program and its data. 

CHANGER A robotic device which automatically loads disk into a 
drive. CD-ROM and erasable optical drive changers are the most com­
mon. 

CHARACTER An information symbol used to denote a number, letter, 
symbol or punctuation mark stored by a computer. In a computer a 
character can be represented in one (1) byte or eight (8) bits of data. 
There are 256 different one-byte binary numbers, sufficient for 26 
lower case alphas, 26 upper case alphas, 10 decimal digits, control 
codes and error checks. 

CHIP An integrated circuit fabricated on a chip of silicon or other 
semiconductor material, typically an integrated circuit, a microproces­
sor, memory device or a digital logic device. 

CLOCK RATE The rate at which bits or words are transferred between 
internal elements of a computer or to another computer. 

CLOSED LOOP A control system consisting of one or more feedback 
control loops in which functions of the controlled signals are com­
bined with functions of the command to maintain prescribed rela­
tionships between the commands and the controlled signals. This con­
trol technique allows the head actuator system to detect and correct 
off-track errors. The actual head position is monitored and compared 
to the ideal track position, by reference information either recorded 
on a dedicated servo surface, or embedded in the inter-sector gaps. A 
position error is used to produce a correction signal (FEEDBACK) to 
the actuator to correct the error. See TRACK FOLLOWING SERVO. 

CLUSTER SIZE An operating system term describing the number of sec­
tors that the operating system allocates each time disk space is need-
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(~d. A clust,er is the standard group of data which is accessed by the 
operating system. DOS cluster sizes increase with drive capacity. 

CODE A set of rules specifying the way which digital data is repre­
sented as mlagnetized bits, on a disk drive. The main objectives of cod­
ing are to pack the maximum number of binary bits in the smallest 
space on the disk. MFM and RLL are coding techniques. 

COER CI VITY A m.easurement in units of orsteads of the minimum 
amount of magnetic energy required to cause a reversal in the mag­
netic dipol<~ moments of a recording media. 

COMMAND 1) An instruction sent by the central processor unit (CPU) 
to a controller for execution. 2) English-like commands entered by 
users to select computer programs or functions. 3) A CPU command, 
which is a single instruction such as "add two binary numbers" or "out­
put a byte to the display screen". 

COMMAND CHAINING Combining multiple SCSI commands into a sin­
gle group in order to reduce the overhead of many individual com­
mands. 

COMMAND DESCRIPTOR BLOCK (CDB) A block of SCSI information con­
taining the command, parameter, and address information needed by 
the target to carry out a certain task. 

COMMON ACCESS METHOD See CAM. 

COMMON COMMAND SET (CCS) 
municating with SCSI devices. 

A standard set of commands for com-

COMPACT DISC An optical disc capable of storing the equivalent of 
hundreds of floppy disks. See CD-ROM. 

CONSOLE (CRT) A d(~vice from which a computer can be operated; 
often includes a monitor and a keyboard. Also called a terminal. 

CONTROLLER CARD A circuit board that plugs into the motherboard on 
the computer. Controller cards allow the computer to communicate 
and control devices. SCSI and IDE cards are examples of hard disk 
controller cards. SOlne printers and scanners also require controller 
cards, called printer controller cards and scanner controller cards, 
respectively. 

© esc 1996 Hard Drive Bible 385 



Corporate Systems Center (408) 743·8787 

386 Hard Drive Bible 

CORE Originally a computer's main memory was made of ferrite 
rings (CORES) that could be magnetized to contain one or two bits of 
data each. CORE MEMORY is synonymous with MAIN MEMORY. Main 
memory today is fabricated from CHIPS, usually DRAM. 

CPU Central Processing Unit. The main microprocessor in a com-
puter. The CPU carries out the primary functions of the computer. 

CRASH A malfunction in the computer hardware or software, usual­
ly causing loss of data. 

CROSS-PLATFORM Cross-platform hardware or software can function 
on more than one type of computer (Le. PC, Macintosh, or Sun) or 
operating systenl (Le. DOS, Windows, or UNIX). 

CROSS SECTION An illustration that shows what something looks like 
after being cut. 

CROSS TALK Interference between two wires caused by the signal 
from one wire appearing on the other. 

CYCLIC-REDUNDANCY-CHECK (CRC) U sed to verify data block integrity. 
In a typical scheme, two CRC bytes are added to each user data block. 
The two bytes are computed from the user data, by digital logical 
chips. The mathematical model is polynomials with binary coeffi­
cients. When reading back data, the CRC bytes are read and compared 
to new CRC bytes computed from the read back block to detect a read 
error. The read back error check process is mathematically equivalent 
to dividing the read block, including its CRC, by a binomial polynomi­
al. If the division remainder is zero, the data is error free. 

CYLINDER The cylindrical surface formed by identical track numbers 
on verically stacked discs. In a drive with dedicated servo, at any loca­
tion of the head positioning arm, all tracks under all heads are the 
cylinder. Cylinder number is one of the three address components 
required to find a specific ADDRESS; the other two are head number 
and sector number. 

D-SUB CONNECTOR A widely used family of connectors probably deriv­
ing its name from its "D" shape. Specific connectors are denoted by a 
letter for its size and a number for its pin configuration. For example, 
a DB-IS connector is a D-sub connector of size B with pin configura­
tion number 15. 
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DAISY CHAIN A way of connecting multiple drives to one controller. 
The controller drive select signal is routed serially through the drives, 
and is intercepted by the drive whose number matches. The disk dri­
ves have switches or jumpers on them which allow the user to select 
the drive number desired. 

DATA Information processed by a computer, stored in memory, or fed 
into a cOlnputer. 

DATA ACCESS When the controller has specified all three compo-
nents of the sector address to the drive, the ID field of the sector 
brought under the head by the drive is read and compared with the 
address of the target sector. A match enables access to the data fiedld 

of the sector. 

DATA ADDR,ESS To return to the same area on the disk, each area is 
given a unique address consisting of the three components: cylinder, 
head and sector numbers. HORIZONTAL: accomplished by assigning 
numbers to the concentric circles (cylinders) mapped out by the 
heads as the positioning arm is stepped radially across the surface, 
starting with 0 for the outermost circle. By specifying the cylinder 
number the controller sppecifies a horizontal or radial address com­
ponent of the data area. ROTATIONAL: once a head and cylinder have 

been addresses, the desired sector around the selected track of the 
selected surface is found by counting address marks from the index 
pulse of the track. Remember that each track starts with an index 
pulse and (~ach sector starts with an address mark. VERTICAL: assume 
a disk pack with six surfaces, each with its own read/write head, ver­
tical addressing is accomplished by assigning the numbers 00 through 
XX to the heads, in consecutive order. By specifying the head number, 
the controller specifies the vertical address component of the data 

area. 

DATA BASE An organized collection of data stored in DISK FILES, 
often shared by multiple users. For example the Official Airline Guide, 
which contains up-to··date schedules for all airlines. 

DATA BASE MANAGEMENT SYSTEM (DBMS) Application program used to 
manage, access and update files in a data base. 

DATA ENCODING To use a code such as GCR, MFM, RLL, NZR, etc. to 
represent characters for memory storage. 
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DATA FIELD The portion of a sector used to store the user's DIGITAL 
data. Other fields in each sector include ID, SYNC and CRC which are 
used to locate the correct data field. 

DATA SEPARATOR Controller circuitry takes the CODED playback 
pulses and uses the timing information added by the CODE during the 
write process to reconstruct the original user data record. See NZR, 
MFM and RLL. 

DATA TRACK Any of the circular tracks magnetized by the recording 
head during data storage. 

DATA TRANSFER RATE A measure of how quickly informatiuon can be 
passed between the computer and another device or between 
devices. The higher the data transfer rate, the less you'll have to wait 
for data to get to where it needs to go. 

DECREASE THE FL riNG HEIGHT Since the head core is closer to the media 
surface, the lines of flux nlagnetize a smaller area. Thus, more bits can 
be recorded in a given distance, and higher BPI (bits per inch) is 
achievable. 

DEDICATED SERVO SYSTEM A complete disk surface is dedicated fpr 
servo data. This technique offers quicker access times, but less accu­
racy as it does not provide a method to compensate for thermal 
warpage of the head stack assembly. 

DEFAULT A particular value of a variable which is used by a comput­
er unless specifically changed, usually via an entry made through a 
software program. 

DENSITY Generally, bit recording density. See AREAL, BIT and STOR­
AGE DENSITY. 

DEVICE Usually refers to eqUipment that can be connected to the 
computer, such as printers, hard disks, scanners and modems. Devices 
can also be interface cards, such as video cards, SCSI cards and sound 
cards. The computer itself may also be referred to as a device. 

DEVICE DRIVER A software module that communicates with and trans­
fers data to a controller or other device. 
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DEVICE 10 See SCSI ID. 
DIFFERENTIAL A SCSI bus configuration in which each signal is sent 
on two wires. The signal is derived by taking the difference in voltage 
between the two wires, effectively eliminating unwanted noise in the 
wire. See SINGLE-ENDED. 

DIGITAL Any system that processes the digital binary signals having 
only the values of a 1 or O. An example of a non-digital signal is an ana­
log signal vvhich continuously varies, i.e., TV or audio. 

DIGITAL MAGNETIC RECORDING See MAGNETIC RECORDING 

DIRECT ACCESS Generally refers to an AUXILIARY MEMORY device,_ 
having all data on-line. I.E., a tape drive without a tape mounted is not 
direct access, but a WINCHESTER DRIVE is direct access. 

DIRECT MEMORY ACCESS A tnethod of transferring data from a device 
to the computer's memory without intervention by the CPU. DMA is 
handled by a DMA controller chip in the computer (third- party DMA) 
or by the device itself (bus mastering or first-party DMA). 

DIRECTORY A special disk storage area (usually cylinder zero) that is 
read by a computer operating system to determine the ADDRESSES of 
the data records that form a DISK FILE. 

DISCONNECT/RECONNECT The ability of a device to remove itself from 
a bus to perform a task (such as tape drive fast-forwarding) and then 
connecting itself back to the bus after completion of the task. 

DISK CACHE Memory used to temporarily store data read from and/or 
written to a floppy or hard disk to increase performance. 

DISK FILE A file of user data, i.e., the company employee list, with all 
names and information. The data in the file is stored in a set of disk 
SECTORS (records). 

DISK OPERATING SYSTEM A single-tasking operating system for the PC. 
The most common version of DOS is developed by Micosoft. 

DISK PACK A number of metal disks package in a canister for removal 
frOln the disk drive. WINCHESTER DRIVES do not have disk packs. 

DISK PLATTER For rigid disks, a flat, circular aluminum disk substrate, 
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coated on both sides with a magnetic substance (iron oxide or thin 
film metal media) for non-VOLATILE data storage. The substrate may 
consist of metal, plastic or even glass. Surfaces of disks are usually 
lubricated to minimize wear during drive start-up or power down. 

DISK STORAGE Auxiliary memory system containing disk drives. 

DISKETTE A floppy disk. A plastic (mylar) substrate, coated with mag­
netic iron oxide, enclosed in a protective jacket. 

DLL See DYNAMIC LINK LIBRARY. 

DMA See DIRECT MEMORY ACCESS. 

DOS See DISK OPERATING SYSTEM. 

DOS PROTECTED MODE INTERFACE An API that allows programs to used 
memory beyond the 640K limitation imposed by DOS. Also called 
DPMI. 

DOUBLE-CLICK Pressing a mouse button twice in rapid succession. 

DOUBLE-SPEED SCSI See FAST-20. 

DOUBLE WIDE SCSI A 32 bit implementation of the SCSI. Transfers data 
at 40-80 Mbytes/sec 

DPMI See DOS PROTECTED MODE INTERFACE. 

DRIVE A computer memory device with moving storage MEDIA (disk 
or tape). 

DRIVER See DEVICE DRIVER. 

DRIVE SELECT An ADDRESS component that selects among a string of 
drives attached to a disk controller. In the ST 506/412 interface stan­
dard, a drive's select code is physically set in the drive to a value 
between 0 and 3. When the controller activates one of the four drive 
select code lines in the J1 cable, the selected drive is enabled to 
respond to access commands from the controller. 

DRIVE TYPE A number representing a standard configuration of phys­
ical parameters (cylinders, heads and sectors) of a particular type of 
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disk drive. Each AT system BIOS contains a list of drive types that the 
system considers "Standard Types" . These types are not necessarily the 
same from one BJ()S to the next. That is, drive type 25 on one BIOS 
may represent a drive that has 615 cylinders, 4 data heads, and 17 sec­
tors per track, while type 25 on another BIOS could be totally differ­
ent. 

DROP-IN/DROP-OUT Types of disk media defects usually caused by a 
pin-hole in the disk coating. If the coating is interrupted, the magnet­
ic flux bet~~een medium and head is zero. A large interruption will 
induce two extraneous pulses, one at the beginning and one at the 
end of the pin-hol(:s (2 DROP-INs). A small coating interruption will 
result in no playback from a recorded bit (a DROP-OUT). 

DRUM An early form of rotating magnetic storage, utilizing a rotating 
cylindrical drum and a multiplicity of heads (one per track). Disc 
stack nlore compactly than drums. 

DYNAMIC LINK LIBRARY A windows file, that contains code that can be 

added to a 'Windows prograrn while it is running. 

E-MAIL Electronic Mail. Messages sent by modeln or other electron­
ic means, which enables people to communicate over long distances 
in minutes as opposed to days. See SNAIL-MAIL. 

fCC See ERROR CORRECTION CODE. 

fiDE See Enhanced IDE. 

EISA See Extended Industry Standard Architecture. 

ELECTRO-STATIC DISCHARGE An integrated circuit (CHIP) failure mech­

anism. Since the circuitry of CHIPs are microscopic in size, they can 

be damaged or destroyed by small static discharges. People handling 

electronic equipment should always ground themselves before touch­

ing the equipment. Electronic equipment should always be handled 

by the chassis or frame. Components and printed circuit board edge 

connectors should never be touched. Also called ESD. 

EMBEDDED SEj~VO SYSTEM Siervo data is embedded or superimposed 

along with data on every cylinder. 
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END USER You. A person who uses hardware and software. 

ENHANCED IDE The second generation of IDE technology that 

improves the data throughput of IDE hard disks and adds the capacity 

of connecting CD-ROM drives to the same interface card as hard disks. 

ENHANCED SMALL DISK INTERFACE A high-speed hard disk bus interface 

used in the 1980's that has been superceded by SCSI due to ESDI's lim­

itation of supporting only hard drives. 

ERASE To remove previously recorded data from magnetic storage 

media. 

ERROR See HARD ERROR and SOFT ERROR. 

ERROR CHECKING Anyone of a number of methods used to verify that 

data sent from one place to another arrives at its destination without 
errors. 

ERROR CORRECTION CODE A method used on hard disks to detemine if 
an error has occurred in the data stored on the drive. Also called ECC. 

ESCON An IBM standard interface between mainframes and disk stor­
age units. Also used by Fujitsu,Amdahl, Storage Tech, and Hitachi. 

ESDI See Enhanced Small Device Interface. 

EVEN PARITY See PARITY CHECKING. 

EXCLUSIVE OR See OR and XOR. 

EXECUTE To perform a data processing operation described by an 

instruction or a program in a computer. 

EXTENDED INDUSTRY STANDARD ARCHITECTURE A 32-bit computer bus 
introduced in 1988 that enhanced the capabilities and performance of 

the ISA bus standard. 

EXTERNAL CLOCK RATE The frequency at which peripherals outside the 
CPU operate. 

FCI See FLUX CHANGES PER INCH. 
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FACE PLATE The front cover (usually plastic) of a device such as a hard 
disk or CD-ROM drive. 

FAST·20 A SCSI-3 tra.nsfer lllode that is capable of sending data at 20 
MB/sec. Also known as DoubleSpeed SCSI and UltraSCSI. 

FAST·40 A SCSI-3 transfer mode that is twice as fast as Fast-20, capa­
ble of sending data at 40 MB/sec. 

FAST SCSI A SCSI-2 transfer mode that operates at 10 MB/sec, twice 
as fast as regular SCSI.. 

FAST WIDE SCSI Wide SCSI operating at twice the rate of regular Wide 
SCSI. 

FAULT TOLERj~NCE Able to recover from errors or other failures with­
out loss or corruption of data. 

FEEDBACK .A closed-loop control system, using the head-to-track posi­
tioning signal (from the servo head) to modify the HEAD POSITION­
ER signal (to correctly position the head on the track). 

FETCH A CPU read operation from MAIN MEMORY and its related 
data transfer operations. 

FIBRE CHANNEL A new ANSI standard that specifies high-speed serial 
communication between devices. Fibre Channel is used as one of the 
bus architectures in SCSI-3. 

FIELDS Storage units grouped together to make a record are consid­
ered to be a. field; i.e., a record might be a company's address; a field 
in the record might be the company's Zip Code. 

FILE A file consists of a group of logically related records that, in turn, 
are made up of groups of logically related fields. See DISK FILE. 

FILE ALLOCATION TABL.E (FAT) What the operating system uses to keep 
track of which clusters are allocated to which files and which are 
available for use. FAT is usually stored on Track-O. 

FILE NAME Each file has a name, just like the name on the tab of a file 
folder. When you want DOS to find a file, you give DOS the file name. 
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FILESERVER A computer used primarily for storing files on a network. 

FIRE WIRE See IEEE 1394. 

FIRMWARE A computer program written into a storage medium 
which cannot be accidentally erased, i.e., ROM. It can also refer to 
devices containing such programs. 

FIRST-PARITY DMA See BUS MASTERING. 

FIXED DISK A disk drive with disks that cannot be removed from the 
drive by the user, i.e. WINCHESTER DISK DRIVE. 

FLAT-RIBBON CABLE See RIBBON CABLE. 

FLOPPY DISK A magnetic disk used to store computer data. FLOPPY 
DISKS generally exhibit slow ACCESS TIME and smaller CAPACITY 
compared to WINCHESTER DRIVES, but feature removable disks. 

FLUX CHANGE Location on the data track, where the direction of mag­
netization reverses in order to define a 1 or 0 bit. 

FLUX CHANGES PER INCH Linear recording density defined as the num­
ber of flux changes per inch of data track. Also called FCI. 

FM Frequency modulation CODE scheme, superceded by MFM, 
which is being superceded by RLL. 

FORCED-PERFECT TERMINATOR A type of terminator containing a sophis­
ticated circuit that can compensate for variations in the power sup­
plied by the host adapter, as well as variations in bus impedance of 
complex SCSI systems. Also called FPT. See PASSIVE TERMINATOR 
and ACTIVE TERMINATOR. 

FORMAT The purpose of a format is to record "header" data that orga­
nize the tracks into sequential sectors on the disk surfaces. This infor­
mation is never altered during normal read/write operations. Header 
information identifies the sector number and also contains the head 
and cylinder ADDRESS in order to detect an ADDRESS ACCESS error. 

FORMATTED CAPACITY Actual capacity available to store user data. The 
formatted capacity is the gross capacity, less the capacity taken up by 
the overhead data used is formatting the disks. While the unformatted 
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size may b(~ 24 M bytes, only 20 M bytes of storage may be actually 
available to the user after formating. 

IPI See FLUX CHANGES PER INCH. 

F'T See FORCED-PERFECT TERMINATOR. 

FREE-AIR CHARACTERISTIC IMPEDANCE The average impedance of air. 

FRICTION Resistance to relative motion between two bodies in con­
tact; i.e., tht~re is sliding friction between head and disk during drive 
power up/down. 

FRPI The number of Flux Reversals per inch. See FLUX CHANGES 
PER INCH. 

FULL HEIGHT DRIVE Winchester 5-1/4" drive which fits in the same 
space as fulll height mini-floppy drive (called the full-height form fac­
tor). 

GAG is a unit of force applied to a body at rest equal to the force 
exerted on it by gravity. Hard disk drive shock specifications are usu­
ally called out in Gs. A shock specification of 40 Gs non-operating 
means that a drive win not suffer any permanent damage if subjected 
to a 40 G shock. This is roughly equivalent to a drop of the drive to a 
hard surface from a distance of 1 inch. 

GAP 1) F()RMAT: Part of the disk format. Allows mechanical com­
pensations (Le., spindle motor rotational speed variations) without 
the last sector on a track overwriting the first sector. 2) HEAD: An 
interruption in the permeable head material, usually a glass bonding 
material with high permeability, allowing the flux fields to exit the 
head structure to read/write data bits in the form of flux changes on 
the recording media. 

GAP LENGTH Narrowing the head gap length achieves higher bit den­
sity because the lines of force magnetize a smaller area where writing 
data in the form of flux changes on the recording media. 

GAP WIDTH The narrower the gap width, the closer the tracks can be 
placed. Closer track placement results in higher TPI. 

GB Gigabyte. One~ gigabyte equals 1,073,741,82·4 bytes. 
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GENERIC PACKETIZED PROTOCOL A method for transferring groups of 
data that is independent of the type of hardware used, hence the name 
"Generic". Also referred to as GPP. 

GROUP CODE ENCODING Data encoding method. Also called GCR. See 

the encoding section in "Disk Drive Operation". 

GUARD BAND 1) Non-recorded band between adjacent data tracks. 2) 
For closed loop servo drives, extra servo tracks outside the data band 
preventing the CARRIAGE ASSEMBLY from running into the crash 
stop. 

HALF HEIGHT DRIVE A Winchester drive which fits in one half of the 
space of a full height mini-floppy drive. 

HANDSHAKE The communication that occurs between devices in 
order to determine the method and speed of data transfer to be used. 

HARD DISK DRIVE Commonly called rigid disk drives, or Winchester 
disk drives. An electromechanical device that can read rigid disks. 
Though similar to floppy disk drives, that hard disks have higher bit 
density and multiple read/write surfaces. 

HARD ERROR An error that occurs repeatedly at the same location on 
a disk surface. Hard errors are caused by imperfections in the disk sur­
face, called media defects. When formatting hard disk drives, hard 
error locations, if known, should be spared out so that data is not writ­
ten to these locations. Most drives come with a hard error map listing 
the locations of any hard errors by head, cylinder and BFI (bytes from 
index - or how many bytes from the beginning of the cylinder). 

HARD ERROR MAP Also called defect map, bad spot map, media map. 
Media defects are avoided by deleting the defective sectors from sys­
tem use, or assigning an alternative track (accomplished during format 
operation). The defects are found during formatting, and their loca­
tions are stored on a special DOS file on the disk, usually on cylinder 
O. 

HARD SECTOR MODE A hardware controlled convention defining a 
fixed number of sectors per track in any specified zone. 

HARDWARE Computer equipment (as opposed to the computer pro­
grams and software). 
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HDA See HEAD/DISK ASSEMBLY. 

HD (HIGH-DENSITY) CONNECTOR A connector in which the pins are 
closely packed in order to save space. High-density A-cable connec­
tors have jlLlSt as m.any pins as low-density A-cable connectors but are 
sOlaller than the low-density ones. 

HEAD An electromagnetic device that can write (record), read (play­
back) or erase data on magnetic media. There are three types: 

Head Type IJPI TPI Areal Density 
Monolithic 8000 900 10 to 6th 
Composite 
Thin-film 

12000 2000 10 to 8th 
250003000 10 to 9th 

HEAD CRASH A head landing occurs when the disk drive is turned on 
or off. This function normailly does not damage the disk as the disk has 
a very thin lubricant on it. A head crash occurs when the head and 
disk damag1e each other during landing, handling or because a conta­
minant particle gets betweem them. Head crash is a catastrophic fail­
ure condition and causes permanent damage and loss of data. 

HEAD/DISK ASSEMBLY A sealed Winchester assembly including disks, 
heads, filter and actuator assembly. 

HEAD LANDING AND TAKEOFF In Winchester drives, the head is in con­
tact with the platter when the drive is not powered. During the 
power up cycle, the disk begins rotation and an "air bearing" is estab­
lished as ;the disk spins up to full RPM (rotations per minute). This air 
bearing prevents any mechanical contact between head and disk. 

HE~ID LANDING ZONE An area of the disk set aside for takeoff and land­
ing of the Winchester heads when the drive is turned on and off. 

HEAlD POSITIONER Also known as the ACTUATOR, a mechanism that 
moves the CARRIAGE ASSEMBLY to the cylinder being accessed. 

HEAlD SLAP Similar to a HEAD CRASH but occurs while the drive is 
turned off. It usually occurs during mishandling or shipping. Head 
slap can cause permanent damage to a hard disk drive. See HEAD 
CRASH. 

HEIADECIMAL (HEX) A number system based on sixteen, using digits 0 
through 9 and letters A through F to represent each digit of the num­
ber. (A = 10, B = 20, C = 30, D = 40, E = 50, F = 60). 
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HOST The computer that contains the SCSI host adapter. 

HOST ADAPTER The controller card used to communicate with and 
control devices. A SCSI host adapter is used to attach and communi­
cate with SCSI devices. 

10 FIELD The address portion of a sector. The ID field is written dur­
ing the Format operation. It includes the cylinder, head and sector 
number of the current sector. This address information is compared 
by the disk controller with the desired head, cylinder and sector num­
ber before a read or write operation is allowed. 

IDE See INTEGRATED DRIVE ELECTRONICS 

IEEE Institute of Electrical and Electronics Engineers. An organiza-
tion that promotes electrical and electronics standards. 

IEEE 1394 Called Firewire by Apple, IEEE 1394 is a serial bus that runs 
at 100 MB/sec and doesn't require any terminators. A special feature 
of IEEE 1394 is asynchronous transfer mode. 

IMAGE-BACKUP MODE Used with streaming tpae, image-backup mode 
records an exact copy of the disk, including unused sectors and bad 
tracks. 

IMPEDANCE 
electricity. 

INDEX (PULSE) 

A measure of a material's resistance to the transfer of 

The index pulse is the starting point for each disk 
track. The index pulse provides initial synchronization for sector 
addressing on each individual track. 

INDEX TIME The time interval between similar edges of the index 
pulse, which measures the time for the disk to make one revolution. 
This information is used by a disk drive to verify correct rotational 
speed of the media. 

INDUSTRY STANDARD ARCHITECTURE An 8-bit computer bus introduced 
by IBM (International Business Machines) in 1983 and later expanded 
to 16-bit for the IBM AT computer. The ISA bus is also known as the 
AT bus. 

INITIATOR A device that is in control of the bus and sends commands 
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to a target. 

INPUT 1) Data entered into the computer to be processed. 2) User 
commands or queries. 

INPUT jOUTPUT The process of entering data into or removing data 
from a COluputer system. Also called I/O. 

INTEGRATED' DRIVE ELECTRONICS A hard disk technology that puts the 
communication control and related circuitry on the drive itself (using 
one microprocessor for both functions saves costs and eliminates the 
need for an intelligent controller card.). Older technologies such as 
MFM had some of the electronics on the drive and the rest on the 
interface card. Popular electronic interface standard for hard drives 
used in IBIYl XT and AT compatable computers. Also called IDE. See 

also EIDE. 

INTELLIGENT PERIPHERAl A peripheral device that contains a processor 
or microprocessor to enable it to interpret and execute commands, 
thus relieving the cornputer for other tasks. 

INTERFACE The protocol data transmitters, data receivers, logic and 
wiring that link one piece of computer equipment to another, such as 
a disk drive to a controller or a controller to a system bus. Protocol 
means a set of rules for operating the physical interface, i.e., don't read 
or write before SEEK COMPLETE is true. 

INTERFACE S;rANDARD The interface specifications agreed to by vari-
ous manufacturers to promote industry-wide interchange ability of 
products such as disk driv(~s and controllers. An interface standard 
generally reduces product costs, allows buyers to purchase from more 
than one source, and allows faster market acceptance of new prod­
ucts. 

INTERLEAVE fACTOR The ratio of physical disk sectors skipped for 
every sector actually written. 

INTERLEA VING The interleave value tells the controller where the next 
logical sector is located in relation to the current sector. For example, 
an interleave value of one (1) specifies that the next logical sector is 
physically the next sector on the track. Interleave of two (2) specifies 
every other physical sector, three (3) every third sector and so on. 
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Interleaving is used to improve the system throughout based on over­
head time of the host software, the disk drive and the controller. Thus, 
if an APPLICATION PROGRAM is processing sequential logical records 
of a DISK FILE in a CPU time of lllore than one second but less than 
two, then the interleave factor of 3 will prevent wasting an entire disk 
revolution between ACCESSES. 

INTERNAL CLOCK RATE The frequency at which a microprocessor oper­
ates internally. 

INTERRUPT A signal, usually from a peripheral device to a CPU, to sig­
nify that a commanded operation has been completed or cannot be 
completed., 

INTERRUPT REQUEST A signal used by devices to indicate that they 
need attention from the CPU. Computers have several IRQ channels 
so that many devices can be attached, each one to its own IRQ, and 
serviced by the CPU. 

I/O PROCESSOR Intelligent processor or controller that handles the 
input/output operations of a computer. 

IRQ See INTERRUPT REQUEST 

ISA See INDUSTRY STANDARD ARCHITECTURE. 

ISOCHRONOUS TRANSFER A method of sending data that guarantees 
that the data will arrive at its destination at a specified period of time. 

Isochronous transfers are important for sending data such as video 
and audio, since they are dependent on time. 

JUMPER A small plastic and metal connector used to bridge the gap 

between two or more pins. Jumpers are commonly used for config­
uring devices and add-on cards. 

KILOBIT One kilobit equals 1,024 bits of 128 bytes. Also called Kb. 

KILOBYTE 1) 1,024 bytes (two to the tenth power, this is the normal 
definition). 2) 1,000 bytes (this definition is used by disk drive com­
panies to bolster the specified capacity of their drives. 

LADDR See LAYERED DEVICE DRIVER. 
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LAN Local Area Network. 

LANDING ZONE The landing zone is where the read/write head sits 

when it is not active. If the system features a dedicated landing zone, 

the head "Till rest on the same track each time. 

LATENCY (ROTA TlONAL) The time for the disk to rotate the accessed 

sector under the head for read or write. Average latency is usually 

slightly more than the time for half a disk revolution. 

LA YERED DEVICE DRIVER A SCSI device driver architecture used in early 

versions of OS/2. Also called LDD. 

L-CABLE A I IO-wire cable used for 32-bit SCSI-3 buses. 

LOCAL BUS A computer bus that allows devices to transfer data direct­

ly to the CPU. VL-Bus and PCI are common types of local bus. 

LOGIC Electronic circuitry that switches on and off (" I " and "0") to 

perform digital operations. 

LOGICAL UNJfT Usually the medium used by a device to store or 

retrieve data. A CD-ROM drive is a device and the disk in the drive is 

a logical unit. 

LOGICAL UNIT NUMBER A :3-bit value identifying a logical unit in a 

device. Also called LUN. 

LOOKUP The action of obtaining and displaying data in a file. 

LOW LEVEL FORMAT The first step in preparing a drive to store infor­
Ination after physical installation is complete. The process sets up the 
"handshake" between the drive and the contrQller. In an XT system, 
the low level format is usually done using DOS's debug utility. In an 
AT system,AT advanced diagnostics is typically used. Other third-party 
software may also be used to do low level format on both XTs and ATs. 

LUN See LOGICAl. UNIT NUMBER. 

MAGNETIC MEDIA A disk or tape with a surface layer containing par­
ticles of metal or metallic oxides that can be magnetized in different 
directions to represent bits of data, sounds or other information .. 
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MAGNETIC RECORDING The use of a head, recording head, recording 
media (tape or disk) and associated electronic circuitry for storing 
data, sound or video. 

MAGNETO-OPTICAL A storage medium similar to CD-ROM, except that 
magneto-optical discs can be erased and rewritten thousands of times. 
Also called MO. 

MAINFRAME COMPUTER An extremely large (occupying the space of 
entire rooms) and costly computer used for supporting many users 
running programs similtaneously. See MINICOMPUTER, MICROSOM­
PUTER and RANDOM-ACCESS MEMORY. 

MASTER DRIVE The primary (or first) IDE drive installed on a system. 
For example, Drive C:. 

MAX OUT Slang term meaning to use fully. 

Mb See MEGABIT. 

MB See MEGABYTE. 

MCA Micro Channel Architecture. See MICRO CHANNEL. 

MEAN TIME BEFORE FAILURE The average time before a failure will 
occur. This is not a warranty measurement. MTBF is a calculation tak­
ing into consideration the MTBF of each component in a system and 
is the statistical average operation time between the start of a unit's 
lifetime and its time of a failure. After a product has been in the field 
for a few years, the MTBF can become a field proven statistic. 

MEAN TIME TO REPAIR The average time to repair a given unit. Limited 
to a qualified technician with proper equipment. Also called MTTR. 

MEDIA The magnetic layers of a disk or tape. See DISK/PLATTER. 

MEDIA DEFECT A media defect can cause a considerable reduction of 
the read signal (missing pulse 01" DROP-OUT), or create an extra pulse 
(DROP-IN). See HARD ERROR MAP. 

MEGABIT One million bits. Not to be confused with megabyte (see 
below). There are usually 8 bits in a bit. 
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MEGABYTE 1) 2 to the 20th power (1 ,024K). This is the industry stan­
dard definition. 2) One million bytes (exactly 1,000,000 bytes). This 
definition is used by disk drive companies. 

MEMORY Any device or storage system capable of storing and retriev­
ing information . 

MICRO CHANNEL A 32-bit computer bus developed by IBM for its PS/2 
series of computers. 

MICROCOMPUTER A computer whose central processor unit (CPU) is 
manufactur·ed as a chip or a small number of chips. The PC and 
Macintosh are exanlples of luicrocomputers. 

MICROINCH One-millionth of an inch (uin). 

MICROSECOND One-millionth of a second (us). 

MILLISECOND One-thousandth of a second (Msec). 

MINICOMPUTJFR A computer midway in size and processing power 
between a IVlICROCOMPUTER and a MAINFRAME COMPUTER. 

MINI-SLIDER HEADS Manganese/Zinc Ferrite Winchester heads. 
Smaller, lighter heads with stiffer load arms than standard Winchester 
heads. They allow smaller flying heights, and therefore higher bit and 
track density, if they are made with smaller and narrower gaps. 

MINI WINCHE!>TER A Winchester disk drive with 5-1/4 or 3 1/2 inch 

diameter disks. 

MNEUMONIC A shortened abbreviation for a series of codes. 

MO See MAGNETO-OPTICAL. 

MODIFIED FREQUENCY MODULA TlON A method of recording digital data, 

using a particular CODE to get the flux reversal times from the data 

pattern. MFM recording is self-clocking because the CODE guarantees 

tinling inforlll1ation for the playback process. The controller is thus 

able to synchronize directly from the data. This method has a maxi­

mun} of bit of data w'ith each flux reversal. See NRZ and RLL. 
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MOTHERBOARD The main circuit board in a computer on which the 

CPU, main memory, system BIOS and any other built-in electronics 

reside. 

MULTIPROCESSOR A computer containing two or more processors. 

MULTITASKING The ability of a computer system to execute more than 

one program or program task sinlultaneously. Windows 95, OS/2 and 

UNIX are examples of multitasking programs. 

MULTIUSER The ability of a computer system to execute programs for 

more than one user at a time. 

NETWARE A network operating system developed by Novell 

Corporation. 

NEXUS The link between initiator, target and logical unit used to iden­

tify and I/O process. An 1_ T _L (initiator, target, logical unit) nexus is 

the most basic type of SCSI link. To send multiple I/O processes to the 

same target and logical unit, an 1_ T _L_ Q (initiator, target, logical unit, 

queue) nexus is used. 

NOISE Unwanted and usually interfering elctrical signals that inter-

fere with information signals (similar to radio static or TV interfer­

ence). Sources of noise in computers can be power supplies, ground 

loops, radio interference, cable routing, etc. 

NRl (NON-RETURN TO lERO) 1) User digital data bits. 2) A method of 
magnetic recording of digital data in which a flux reversal denotes a 
one bit, and no flux reversal a zero bit, NRZ recording requires an 
accompanying or synchronization clock to define each cell time 
unlike MFM or RLL recording. 

ODD PARITY See PARITY CHECKING. 

OFF LINE Processing or peripheral operations performed while not 
connected to the system CPU via the system bus. 

ONE-OFF A master CD-R usually intended for duplication purposes. 

ONLINE Existing on a BBS. 
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OPEN COLLE'CTOR A type of output structure found in certain bipolar 
logic families. The device has NPN transistor with grounded emitter 
that enabh~s it to output to a low voltage level only. When the device 
is inactive, an external resistor holds the device output at a high volt­
age level. 

OPERA TlNG SYSTEM An operating system is a program which acts as 
an interface between the user of a computer and the computer hard­
ware. The purpose of the operating system is to provide an environ­
ment in which a user may run programs. The goal of the operating sys­
tem is to enable the user to conveniently use the computer's 
resources such as the CPU, memory, storage devices and printers. 

OR A binary operation that compares two bits and yields a 1 if at 
least one of the bits being compared is set to 1. 

OS/2 A 11l1ultitasking operating system for the PC developed by IBM 
Corporation. 

OUTPUT Processing data being transferred out of the computer sys­
tem to peripherals (i.e., disk, printer, etc.). This includes responses to 
user commands or queries. 

OVERHEAD Time lost during an operation due to error checking or 
other tasks that hinde~r the completion of the operation. 

PARALLEL Sending bits in groups. See SERIAL. 

PARITY A computer data checking method using an extra bit in 
which the total number of binary 1 's (or O's) in a byte is always odd 
or always even; thus, in a odd parity scheme, every byte has eight bits 
of data and one parity bit. If using odd parity and the number of 1 bits 
comprising the byte of data is not odd, the 9th or parity bit is set to 1 
to create the odd parity. In this way, a byte of data can be checked for 
accurate transmission by simply counting the bits for an odd parity 
indication. If the count is ever even, an error is indicated. 

PARITY CHEC/flING See PARITY. 

PARKING Parking the disk drive heads means the recording heads are 
flloved so that they are not over the platter's data area. Many drives 
have an auto-park feature where the heads are automatically parked 
when the power to the drive is shut off. Other drives require the user 
to run some: kind of parking software to park the heads. 
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PARTITIONING Method for dividing an area on disk drive for use by 
more than one disk operating system or for dividing large disk drives 
into areas which the File Allocation Table (FAT) can deal with when in 
use. The current IBM DOS maximum partition size is 2000MB. 

PASSIVE TERMINA TlON The most common way of reduceing noise on 
a cable. Network cables and SCSI cables use resistive passive termi­
nation. 

PASSIVE TERMINATOR A terminator that provides a fixed-value imped­
ance match between the end of the SCSI bus and the cable. Passive 
terminators are comprised only of resistors and are susceptible to vari­
ations in the power supplied by the host adapter. See ACTIVE TERMI­
NATOR and FORCED-PERFECT TERMINATOR. 

PATH The DOS term "path" has three definitions and each involves 
directories. A PATH may be defined as: 1) the names of the chain of 
directories leading to a file; 2) the complete file or directory name; 3) 
a DOS command. 

P-CABLE A 68-wire cable used for 16-bit SCSI-3 buses. P-cables can 
be used with Q-cables for 32-bit SCSI-3 buses. 

PCI See PERIPHERAL COMPONENT INTERCONNECT. 

PERIPHERAL COMPONENT INTERCONNECT A 32-bit local bus developed by 
Intel that allows peripherals to communicate directly with the CPU. 

PERIPHERAL EQUIPMENT Auxiliary memory, displays, printers, disk dri­
ves and other equipment usually attached to a computer systems' CPU 
by controllers and cables (they are often packaged together in a desk­
top computer). 

PIO See PROGRAMMED INPUT/OUTPUT. 

PIPELINE A channel used to transfer commands, data or signals. 

PLATED THIN FILM DISKS Magnetic disk memory media having its sur­
face plated with a thin coating of metallic alloy instead of being coat­
ed with oxide. 

PLATTER The round magnetic disk surfaces used for read/write oper­
ations in a hard disk system. 
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PLUG-AND-PLA Y An Intel/Microsoft standard for configuring add-on 
cards and other devices so that user intervention is minimized. No 
Inore switches, jumpc:~rs and wheels to fiddle with. 

PLUG-IN CARD See ADD-ON. 

POLLING A technique that discerns which of several devices on a con­
nection is trying to get the processor's attention. 

POSTSCRIPT A printer language used to describe the text and graph-
ics to be bc:~ printed. 

PRECOMPENSA TlON Applied to write data by the controller in order to 
partially alleviate bit shift which causes adjacent 1 's written on mag­
netic data physically to move apart. When adjacent 1 's are sensed by 
the controller, preconlpensation is used to write them closer together 
on the disk, thus fighting the repelling effect caused by the recording. 
Precompensation is only required on some oxide media drives. 

PREVENTATIVE MAINTENANCE A method of doing a scheduled routine 
observation or exchanging a part, prior to a breakdown of a piece of 
equipment. 

PRINTED CIRfCUIT BOARD A circuit board IC and other components, like 
the one attached to a drive. Also called PCB. 

PROCESSING (DATA PROCESSING) The process of computer handling, 
manipulating and modifying data such as arithm.etic calculation, file 
lookup and updating, or word processing. 

PROGRAM A sequence of instructions stored in memory and execut­
ed by a processor ot' microprocessor. See also APPLICATION PRO­
GRAMS. 

PROGRAMMED INPUT/OUTPUT A method of transferring data from a 
device to the host computer's memory that requires the CPU to per­
form the transfer. PIO is slower than DMA. 

PROTOCOL A set of conventions governing the format of messages to 
be exchanged within a com:munications system. 

,-TO-A TRANSITION CABLE An adapter used to connect 8-bit SCSI-l 
devices using A-cables to a 16- or 32-bit SCSI-3 device using P-cables. 
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Q-CABLE A 68-wire cable used in conjunction with a P-cable for 32-
bit SCSI-3 buses. 

QUARTER-INCH CARTRIDGE (QIC) 
data. QIC tape is 1/4 inch. 

A tape format used for backing up 

QUEUING Grouping a series of commands in order to send them as a 
single command, thereby reducing data transfer overhead. 

RADIAL A way of connecting multiple drives to one controller. In 
radial operation, all output signals are active even if the drive is not 
selected. See DAISY CHAIN. 

RAID See REDUNDANT ARRAY OF INEXPENSIVE DRIVES. 

RAM See RANDOM ACCESS MEMORY 

RAM DISK A system where part of the computer's random access 
memory is used to simulate a disk drive. The RAM disk and its con­
tents will disappear if power is lost or the system is restarted. RAM is 
far faster (microseconds ACCESS TIME) than disks (milliseconds), so 
APPLICATION PROGRAMS which access the disk run faster. 

RANDOM ACCESS MEMORY Memory where any locatiom can be read 
from or written to in a random order. Random access memory usual­
ly refers to volatile memory where the contents are lost when power 
is removed. The user addressable memory of a computer is random 
access memory. 

READ To access a storage location and obtain previously recorded 
data. 

READ-INTENSIVE A process that requires a lot of reading of data from 
a device such as a hard. disk. 

READ-ONLY Something that can only be read from, not written to. 

READ ONLY MEMORY A chip that can be programmed once with bits 
of information. This chip retains this information even if the power is 
turned off. When this information is programmed into the ROM, it is 
called burning the ROM. 

RECALIBRATE Return to Track Zero. A common disk drive function in 
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which the heads are returned to track 0 (outermost track). 

RECORD A single unit made up of logically related fields. 

REDUCED WRITE CURRENT A signal input (to some older drives) which 
decreases the amplitude of the write current at the actual drive head. 
Normally this signal is specified to be used during inner track write 
operations 1to lessen the effect of adjacent "bit" crowding. Most drives 
today provide this internally and do not require controller interven­
tion. 

REDUCED WRITECURRENT To tninimize the effects of peak shift, on some 
drives, the lnagnitude of the: write current is reduced on some of the 
innermost ltracks. When installing a drive in a system, the number 
requested is the first track number to begin the area of reduced write 
current, that track and all subsequent tracks will be written with 
reduced write current. 

REDUNDANT ARRA Y OF INEXPENSIVE DRIVES A collection of storage 
devices configured to provide higher data transfer rates and/or data 
recovery capability. Also called RAID. 

REGULAR SCSI 8-bit SCSI. 

RESOLUTION With regards to magnetic recording, the band width (or 
frequency response) of the recording heads. 

RF Radio Frequency. 

RIBBON CABLE A group of wires arranged in rows that comprise a sin­
gle flat cable resembling a ribbon. 

RLL See RUN LENGTH LIMITED CODE. 

ROM See READ ONlY MEMORY. 

ROTATIONAL SPEED The speed at which the media spins. On 5 1/4" or 
3 1/2" Winchester drives it is usually 3600 rpm. 

ROUND-ROBIN A method of guaranteeing that a number of devices 
will have an opportunity to be serviced. The round-robin method sim­
ply requires that every device is serviced in turn. After the last device 
is serviced, the process begins again with the first one. 

© csc 1996 Hard Drive Bible 409 



Corporate Systems Center (408) 743·8787 

410 Hard Drive Bible 

RUN LENGTH LIMITED CODE 1) A method of recording digital data, 
whereby the combinations of flux reversals are coded/decoded to 
allow greater than one (1) bit of information per flux reversal. This 
compression of information increases data capacity by approximately 
50 percent. 2) A scheme of encoding designed to operate with the 
ST412 interface at a dial transfer rate of 7.5 megabit/sec. The techni­
cal name of this specific RLL CODE used is "two, seven". 

SASI Shugart Associates System Interface. The predecessor to SCSI. 

SC See SELCTOR CHANNEL. 

SCAM See SCSI CONFIGUREDAUTO-MAGICALLY. 

SCO UNIX 
Operations. 

A version, or flavor, of UNIX developed by Santa Cruz 

SCSI Small Computer Systems Interface. An intelligent bus for trans­
mitting data and commands between a variety of devices. The current 
"high end" CPU-to-drive interface. See SCSI-II, SCSI III, FAST SCSI, 
WIDE SCSI, FAST WIDE SCSI, FAST-20 and FAST-40 for various types of 
SCSIs available. 

SCSI-II The second generation of SCSI; includes many improvements 
to SCSI-I, including FAST SCSI, WIDE SCSI, and mandatory parity check­
ing. 

SCSI-III Commonly used to refered to "Wide SCSI", although this is 
not the correct definition. SCSI-III is the third generation of SCSI; 
introduces FAST-20 and FAST-40 as improvements to the parallel bus. 
The standard also includes a number of specifications for high-speed 
serial bus architecture such as SSA, FIBRE CHANNEL, and IEEE 1394. 

SCSI BIOS A chip on the host adapter that contains programs for com­
municating with the adapter and the bus. 

SCSI CONFIGURED AUTO-MAGICALLY A pending standard that will give 
SCSI devices the ability to automatically select their SCSI IDs. 

SCSI 10 A number used on SCSI devices to uniquely identify them 
among other devices on the bus. Also referred to as a device ID. 
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SECTOR A sector is a section of a tfack whose size is determined by 
formatting. When used as an address component, sector and location 
refer to the sequence number of the sector around the track. 
Typically, one sector stores one user record of data. Drives typically 
are fornlattled from 17 to 26 sectors per track. Determining how many 
sectors per track to use depends on the system type, the controller 
capabilities and the drive encoding method and interface. 

SECTOR-SLIP Sector-slip allows any sector with a defect to be mapped 
and bypass1ed. The next contguous sector is given that sector address. 

SEEK The radial nlovement of the heads to a specified track address. 

SEEK COMPLETE An ST506 interface signal fronl drive to controller 
which indicates that read/write heads have settled on the desired 
track and completed the seek. 

SELECTOR CHANNEL An intelligent bus used on the IBM 360 mainframe. 

SEQUENTIAL ACCESS Writing or reading data in a sequential order, such 
as reading data blocks stored one after the other on magnetic tape 
(the opposite of random access). 

SERIAL 
ALLEL. 

Sending bits individually, one after the other. See also PAR-

SERIAL STORAGE ARCHITECTURE A high-speed serial communication bus 
developed by IBM for sending commands, data and status signals 
between devices. 

SERVO TRACK A prerecorded reference track on the dedicated servo 
surface of a closed-loop disk drive. All data track pOSitions are com­
pared to their corresponding servo track to determine "off-track/on­
track" postition. 

Information writt(~n on the servo surface that the electronics of the 
drive uses to position the heads over the correct data track. This infor­
mation is 'IVritten on the drive by the servo track writer. 

SETUP Program used by AT type computers to store configuration in 
CMOS. This program is sometimes found in the system BIOS and can 
be accessed from the keyboard. On other systems, the program is on 
diskette. 
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SHIELDED Containing a metal cover to keep out unwanted interfer-
ence from the environlnent. A shielded connector has a metal cover. 
A shielded cable has a foil wrapping or braided metal sleeve under the 
plastic covering. 

SHROUDED HEADER CONNECTOR A device connector with a plastic 
guard around its perimeter. The shroud ensures that all the pins on a 
cable are plugged into the device. Shrouded connectors also have a 
notch on one side so that the cable can only be inserted in one direc­
tion. 

SILICON Semiconductor substrate material generally used to manu-
facture microprocessors and other integrated circuit chips. 

SINGLE-ENDED A SCSI bus configuration in which each signal is car­
ried by a signal wire. Single-ended buses are more susceptible to 
noice than differential buses. 

SINGLE-TASKING The ability to perform only one process at a time. 
DOS is a single-tasking operating system. 

SKEWING Some low-level formatting routines may ask for a Head 
and/or Cylinder Skew value. The value will represent the number of 
sectors being skewed to compensate for head switching time of the 
drive and/or track-to-track seek time allowing for continuous 
read/write operation without losing disk revolutions. 

SLAVE DRIVE The secondary drive installed in a IDE system. For exam­
ple, drive D:. 

SMD (STORAGE MODULE DEVICE) 
disk drive interface standard. 

An 8" mainframe and minicomputer 

SMD (SURFACE MOUNTED DEVICE) A CHIP in a smaller integrated surface 
package, without connection leads. 

SNAIL-MAIL Regular old, lick the stamp, seal the envelope, and then 
sit and wait for several days mail. See E-MAIL. 

SOFT ERROR A bit error during playback which can be corrected by 
repeated attempts to read. 
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SOFT SECTOR MODE A convention, defined by software, of setting a 
variable number of sectors per track in direct relationship to the 
drive's FCI rating in regards to the area of media that passes beneath 
the head. This scheme takes advantage of the fact that, in actual sur­
face area, the outermost tracks are longer than the innermost. 

SOFTWARE APPLICATION PROGRAMS The Disc Operating System and 
other programs (as opposed to HARDWARE). The instructions or pro­
grams, usually stored on floppy or hard disks, which are used to direct 
the operations of a computer, or other hardware. 

SOFTWARE PATCH Software modification which allows or adds func-
tion not otherwise available using the standard software program. 

SOLID-STATE Electronics not utilizing vacuum tubes. 

SOUND CAR£~ An add-on card used to play and/or record audio. 

SPINDLE The rotating hub structure to which the disks are attached. 

SPINDLE MO:rOR The spindle motor is the electro-mechanical part of 
the disk drilve that rotates the platters. 

SSA See SERIAL STORAGE ARCHITECTURE. 

5T-506/ST-4112 INTERFACE An early industry standard interface 
between a hard disk and hard disk controller. In the ST-506/St-412 
interface, the "intelligence" is on the controller rather than on the 
drive. See ][NTERFACE STANDARD, ESDI, and SCSI. 

STAND-ALONE Able to operate without support. 

STEP An increment or decrement of the head positioning arm to 
luove the heads in or out, respectively, one track from their current 
pOSition. In buffered mode (open loop drives), the head motion is 
postponed until the last of a string of step pulses has been received. 

STEPPER MOTOR The stepper motor is the electro-mechanical part of 
the disk drive that positions the heads by step pulse on the tracks of 
the disk to read and write data. 

,STEP PULSE The trigger pulse sent from the controller to the stepper 
motor on the step interface Signal line to initiate a step operation. 
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STEP TIME The time required by the drive to step the heads from the 
current cylinder position to a target cylinder. 

STlCTlON A slang term used in the drive industry to describe the con­
dition when Winchester heads become "stuck" to a disk. This occurs 
when the disk lubricant hardens under the head. 

STORAGE CAPACITY Amount of data that can be stored in a memory, 
usually specified in kilobytes (KB) for main memory and floppy disk 
drives and megabytes (MB) for hard disk and tape drives. 

STORAGE DENSITY Usually refers to recording density (BPI, TPI, or 
their product, AREAL DENSITY). 

STORAGE LOCA TlON A memory location, identified by an ADDRESS, 
where information is to be read or written. 

STORAGE MODULE DRIVE Storage module drive interface. An interface, 
used in larger disk drives, i.e., 8" & 14" drives. 

SUSTAINED SPEED The rate at which data can be transferred continu­
ously. See BURST SPEED. 

SYNC Shortened form of synchronized. Events that happen at the 

same time. 

SYNCHRONOUS DATA 
pulse. 

Data sent, usually in serial mode, with a clock 

SYNCHRONOUS TRANSFER A method of sending data that allows many 

bytes of data to be sent before acknowledgment is received from the 

target. Only data can be sent in synchronous mode. Commands, mes­
sages and status must be transmitted in asynchronous mode. 

SYNCHRONOUS TRANSFER NEGOTIA TlON The process of determining if a 

target is able to send/receive data using synchronous transfers. 

TAPE DRIVE A sequential access memory device whose magnetic 
media is tape in a cassette, reel or continuous loop. 

TARGET A device that responds to commands from a device (initia-
tor). 
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TERMINAL A screen and keyboard combination device used to inter­

act with a computer. Terminals are usually used to access a mainframe 

computer. 

TERMINATE AIND STAY RESIDENT A program that resides dormant in the 

computer's memory until triggered by another program or by a 

device. Also called TSR. 

TERMINATION A technique used to reduce echoing, ringing, and noise 

on a transm.ission line. 

TERMINATOR 1) An electrical circuit attached to each end of a SCSI 

bus to minilmize signal reflections and extraneous noise. SCSI defines 

passive, active and forced-perfect termination schemes. 2) A movie 

starring Arnold. 

TERMPWR Terminator power. 

THIN FILM HEADS A read/write head whose read/write element is 
deposited using integrated circuit techniques rather than being manu­
ally fabricated by grinding ferrite and hand winding coils. 

THIRD·PARTY DMA See DMA. 

TPI Tracks per inch. 

TRACK The radial position of the heads over the disk surface. A track 
is the circuJlar ring traced over the disk surface by a head as the disk 
rotates under the heads. 

TRACK ACCESS TIME See AVERAGE ACCESS TIME. 

TRACK FOLLOWING SERVO A closed-loop positioner control system that 
continuously corrects the position of the disk drive's heads by utiliz­
ing a reference track and a feedback loop in the head positioning sys­
tem. See also CLOSED LOOP. 

TRACK PI TCfjr Distance from centerline to centerline of adjacent 
tracks (TPI divided into 1.0). New drives have track pitches approach­
ing 3000 TPI. 

TRACKS PER J'NCH Track density, number of tracks per inch. 
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TRACK WIDTH Width of data track. Also called core width of 
Read/Write Head. 

TRACK ZERO Track zero is the outermost data track on a disk drive. 
In the ST-506 interface, the interface signal denotes that the heads are 
positioned at the outermost cylinder. 

TRACK ZERO DETECTOR An obsolete technology that RECALIBRATES by 
sensing when infrared beams between an LED and infrared sensitive 
photo-transistor are blocked by the track zero interrupter (TZI). In 
newer drives, the track position is encoded in the servo signals. 

TRANSLA TlON In IDE applications, the conversion from physical head, 
sector, and track numbers to their logical equivilents. 

TRUNCATION In IDE applications, cylinder truncation can limit drive 
capacity. This occurs in older machines which do not have a BIOS sup­
porting more than 1024 cylinders. 

TSR See TERMINATE AND STAY RESIDENT. 

TUNNEL ERASE An erase scheme where both sides of the recorded data 
are erased when writing data to elimate track to track interference. 
This is primarily used on floppy disk drives. 

TWISTED PAIR Two wires twisted together to reduce susceptibility to 
RF noise. 

TWISTED·PAIR FLAT CABLE A group of twisted pairs of wires arranged 
in rows that comprise a single flate cable. Twisted-pair flat cables are 
less susceptible to noise than are ribbon cables. 

ULTRASCSI See FAST-20. 

UMB Upper Memory Block. See UPPER MEMORY. 

UNFORMATTED (CAPACITY) Drive byte capacity before formatting. 
Maximum capacity of a disk drive before formatting = (bits per track) 
x # of heads x # of cylinders. See MEGABYTE. 

UNIX A multitasking operating system used on a variety of computer 
types, including PCs. 
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UPGRADE PATH Generally, with disk products, a family having multi-
pIe products with varying capacities such that the system storage 
capacity can increase with changing application requirements simply 
by using a different disk drive within the product family. 

UPPER MEMORY Memroy in the PC that is between 640K and 1 MB. 
This nlemory area is used for BIOS addresses and can be used to store 
TSRs and other drivers. Upper memory is divided into 64K subsec­
tions called upper memory blocks (UMBs). 

USENET A collection of message areas accessed via Internet. 

VERIFICA TlON This feature lets the computer go back and read what 
it just wrolte to disk to ensure the data was written correctly. 

VIDEO ELECTRONICS STANDARDS ASSOCIATION (VESA) A standards body 
that promotes video hardware and software specifications. VESA is 
also the organization governing the VL-BUS. 

VL-BUS (VLI) VESA Local Bus. A 32-bit local bus promoted by VESA 
for communicating directly to the CPU rather than through the ISA or 
EISA bus. 

VOICE COIL JVlOTOR An electro-magnetic positioning motor in the rigid 
disk drive similar to that used in audio speakers. A wire coil is placed 
in a stationary magnetic field. When current is passed through the 
coil, the re:sultant flux causes the coil to move. In a disk drive, the 
CARRIAGE ASSEMBLY is attached to the voice coil motor. Either a 
straight line (linear) or circular (rotary) design 1nay be employed to 
position the heads on the disk's surface. 

VOLATILE MEMORY Memory that will be erased if power is lost. 
Typically, lVIAIN MEMORY is volatile, and AUXILIARY MEMORY is non­
volatile and can be used for permanent (but changeable at will) stor­
age fo programs and data. 

WAN Acronym for Wide Area Network. 

WEDGE SER\'O SYSTEM A certain part of each TRACK contains servo 
positioning data. Gaps between each sector contain servo data to 
lnaintain head stack pOSition on that cylinder. Identical to EMBEDDED 
SERVO. 
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WIDE SCSI A 16-bit implementation of the SCSI-II standard, common­
ly referred to as SCSI-III. 68 pin connectors are commonly used with 
WIDE SCSI. MAximum transfer rates are 20-40Mbytes/sec. 

WINCHESTER DRIVE A disk drive with a Winchester style (floats on air) 
heads and non-removable (fixed) disks sealed in a contaiment-free 
housing. 

WINDOWS A multitasking operating system for the PC developed by 
Microsoft Corporation. 

WINDOWS NT A high-end, cross-platform, multitasking operating sys-
tem also developed by Microsoft Corporation. 

WORD Number of bits processed in parallel (in a single operation) 
by a CPU. Standard word lengths are 8, 16,32 and 64 bits (1,2,4 or 8 
bytes). 

WORM See WRITE ONCE, READ MANY. 

WRITE To access a storage location and store data on the magnetic 
surface. 

WRITE CURRENT The amount of electrical current used to drive a mag­
netic recording head. The amount of write current necessary to satu­
rate the magnetic media in different cell location vary. 

WRITE FAULT Disc drive interface signal to the controller used to 
inhibit further writing when a condition exists in the drive, which, if 
not detected, would cause improper writing on the disk. A "Write 
Fault Error" may occur if an operating system detects this bit is set or 
is unable to verify data written to a disk. 

WRITE-INTENSIVE A process that requires a lot of writing of data to a 
device such as a hard disk. 

WRITE ONCE, READ MANY A storage medium that can be written to only 
once, but read many times. Also called WORM. 

lOR A binary operation that compares two bits and yields a 1 only 
if the bits being compared are different. 
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XSMD Extended storage m.odule drive interface. A popular electrical 
interface for 8" drives used in minicomputer and mainframe applica­
tions. 

X3. 13 1 .. I 986 The document describing the specifications of the SCSI-
1 standard. 

X3. 13 1 .. I 99<J The document describing the specifications of the SCSI-
2 standard. 

X3110 The ANSI committee responsible for organizing, realizing, and 
promoting SCSI standards. 

ZONED RECORDING (IBH) A media optimization technique where the 
number of sectors pe:r track is dependent upon the cylinder circum­
ference. I.E., tracks on the outside cylinders have more sectors per 
track than the inside cylinders. ZBR is a trademark of Seagate 
Technology. Zoned Recording is used to maximize the capacity of all 
modern hard disk drives. Also referred to as Zone Bit Recording. 
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