We�ve moved!FTP Software moved from our old officesin Cambridge to new corporate headquartersin Wakefield on February 25. Our new ad-dress for both shipping and correspondence is:FTP Software26 Princess StreetWakefield, MA 01880-3004Phone: (617) 246-0900Fax: (617) 246-0901Telex: 981970We are now occupying all of the thirdfloor and half of thesecond floor of an officebuilding in downtownWakefield (shown atright). This allows usthe room we need to ex-pand both our testing fa-cilities and our staff.We�ve hired many new people during the pastyear to try to satisfy the needs of our custom-ers and distributors, and, as a result, we grewout of our old location. The staff that we�vehired over the past year includes people intechnical support, documentation, sales andproduction.Open HouseTo celebrate our move and to show ourcustomers and affiliates our new offices, wewill be having an open house on June 1, 1989from 2:00 to 7:00 PM. Everyone is invited tostop by and see our new location and meet themembers of our staff or catch up with old ac-quaintances.news@ftpThe FTP Software� NewsletterVolume II, Number 1May 1989Inside�Item__________________________PageMasthead2New Product News2Technical Support3Internetworking News6

PC/TCP� Plus andInterDrive Start Shipping!We have just released InterDrive, our new-est product! InterDrive is our implementationof NFS� for the IBM� Personal Computer�.We are very excited about the release, becausecustomers have asked for NFS more than anyother enhancement to PC/TCP.With InterDrive users have access to thestorage capacity of NFS servers. Not onlydoes this free up space locally, but becausefiles are stored centrally, many people can ac-cess commonly referenced files.InterDrive is available as an add-on toPC/TCP, version 2.02 or greater, for $100.PC/TCP Plus is a new package which containsPC/TCP version 2.03 and InterDrive, and sellsfor $490. Upgrades for older versions ofPC/TCP are also available. Site license pric-ing is available for all of these products. Askfor the InterDrive data sheet for more details.Several OEMs AddNetWare� CompatibilityThe number of FTP Software OEMs sup-porting our Packet Driver Specification hasswelled in recent months. Each of the newOEMs has written a Packet Driver for PC/TCPthat provides full compatibility with NetWare.The new vendors are Acer�, D-Link�, Gate-way Communications and IMC Networks.They join the ranks of BICC Data Networks,Proteon, Schneider & Koch and Univation,who have been providing PC/TCP-NetWarecompatibility for up to two years.PC/TCP-NetWare compatibility is a majorbenefit for NetWare customers, because theycan alternate between NetWare and PC/TCPcommands without rebooting. They can evenuse both protocols at the same time! For ex-ample, they can use FTP to transfer a file froma TCP/IP host to a NetWare server.Vendors or customers who are interestedin writing a Packet Driver for a particular cardsimply need to obtain a copy of PC-210 andthe Packet Driver Specification. Includedwith PC-210 are a set of public domain packetdrivers, some of which include source, thatcan be used as the basis for your new PacketDriver. To obtain NetWare compatibility, theNetWare driver also needs to be modified toconform to the Packet Driver Specification.May 1989news@ftp2news@ftpVolume II, Number 1 ¥ May 1989Published by FTP Software, Inc.Editor: Nancy Connor.Communications pertaining to thisnewsletter should be directed to:news@ftpFTP Software, Inc.26 Princess StreetWakefield, MA 01880-3004Phone: (617) 246-0900FAX: (617) 246-0901Telex: 981970Answerback: FTP SFTWRE UDElectronic mail: news@ftp.comFTP Software welcomes suggestions andcontributions from readers. Submissionsfor the next issue of the newsletter must bereceived no later than August 1, 1989.� 1988, 1989 by FTP Software, Inc.Permission to use, copy, modify, and dis-tribute this publication for any purposeand without fee is hereby granted, provid-ed that this copyright and permission no-tice appear on all copies, the name of FTPSoftware, Inc. not be used in advertising orpublicity pertaining to distribution of thematerial without specific prior permission,and notice be given that copying and dis-tribution is by permission of FTPSoftware, Inc.

Interrupt 14 TelnetUpcomingUsers of many commercially available ter-minal emulation packages will be glad toknow that the next release of PC/TCP (due outin several months) will contain an interrupt 14Telnet. Many popular emulators will then rununmodified over PC/TCP.Interrupt 14-compatible emulators areavailable for a wide variety of terminals, in-cluding DEC, HP and Tektronix� terminals.Among the vendors who supply interrupt 14emulators are Diversified Computer Systems,KEA Systems, Persoft, Polygon, Softronics�and Walker Richer & Quinn. For users whodon’t want to wait for the next version ofPC/TCP, the pre-release version of the inter-rupt 14 Telnet is available for $40 per copy(for PC/TCP versions 2.02 and greater).Three vendors also offer emulation pack-ages for the current version of PC/TCP (2.03).Walker Richer & Quinn offers a packagecalled Telnet Manager, which allows all oftheir Reflection� Plus series of DEC, HP andTektronix emulators to run over PC/TCP Plus.Diversified Computer Systems� series of DECand Tektronix emulators is also compatiblewith PC/TCP, and Grafpoint� offers severalcompatible Tektronix emulators.Using Token RingNetworksBy Benjamin LevyWriting drivers for the IEEE LAN stan-dard 802.5 Token Ring network�which isalso known as 4 megabit Token Ring, IBMToken Ring and ProNET-4� networks�hastaught me a lot about how the Token Ringworks and what its problems are. In the fol-lowing paragraphs I will try to share some ofthat knowledge with you.There are two ways for network applica-tions to communicate with the Token Ringcards. Either they can talk directly to the card(handle interrupts from the board, transfer datato and from the board, etc.) or they can talk toan intermediate software interface, which han-dles all the details of how the board works.Many network applications use the lattermethod. IBM created a device independentinterface for Token Ring boards called theAdapter Support Interface, or ASI. This en-ables the end user to use network applicationswhich were designed to work on IBM TokenRing boards with Token Ring boards made byother manufacturers. IBM makes two different versions of theASI. The older version is called tokreui.comand it can be loaded into memory at any time. The new version of IBM�s ASI is called theLan Support Program. The Lan Support Pro-gram is intended to be used with DOS� 3.3and higher. It will also work on a wider vari-ety of IBM computers, including PS/2s. TheLan Support Program is made up of two pro-gram modules which are called dxmc0mod.sysand dxma0mod.sys. The modules are loadedinto memory by config.sys. Many of the other Token Ring manufac-turers have ASIs for their Token Ring boards. Proteon has an equivalent of IBM�stokreui.com called pro4eui.exe, Sytek hasasi.exe and 3Com� has 3comreui.exe.To use the new ASI with non-IBM TokenRing boards (i.e. Proteon, 3Com, and others)you will need DLC ROMs on the Token Ringboard. If the board has a DLC ROM versionless than 2.08 you may have to get a new setfrom the dealer or manufacturer. The DLCROMs can usually be found in sockets on theleft hand side of the board and will usuallyhave �DLC� written on them and have a TI,IBM or Sytek copyright.NCR, Proteon, Sytek, Western Digital, and3Com make drivers that can work with IBM�snews@ftpMay 19893

Lan Support Program by replacing IBM�sdxmc0mod.sys with their own version of thedriver. Note that you must also purchase theLan Support Program from IBM or a dealereven though you are using a Token Ringboard from a different manufacturer.IBM makes three Token Ring cards: theToken Ring Network PC Adapter, the TokenRing Network PC Adapter II, and the TokenRing Network Adapter/A for Micro Channel�Adapters. The PC Adapter II can be distin-guished from the PC Adapter by the extramemory on the PC Adapter II board.Proteon makes four boards for theirProNET-4, which is functionally equivalent tothe IBM Token Ring. The p1340 is an 8 bitboard for either XT� or AT� bus PCs, thep1344 and p1345 are 16 bit boards for AT busPCs, the p1345 is a new version of the p1344which has been modified to work with PC-ATclones that are not 100 percent compatiblewith IBM�s PC/AT, and the p1840 is a MicroChannel Adapter board for the PersonalSystem/2�.3Com makes the TokenLink� (part num-ber 3C603) and TokenLink Plus (part number3C605). Western Digital makes the Token-Card� (part number WD8005-TR) andTokenCard WS� (part number WD8005-TRWS). All of these boards work in PC, XT,or AT bus PCs.Other Token Ring boards I�ve heard of buthaven�t tried, are a Token Ring board made byGateway Communications, NCR�s PC Token-Ring Connection, Sytek�s 6140 Token Ringcard (which is also resold by other OEMs),and a board made by Ungermann-Bass.How the Token Ring worksThe IBM and Proteon Token Rings passdata at a rate of 4 Megabits per second. Eachboard in the Token Ring plugs in to a wirecenter. But the board doesn’t actually becomepart of the ring until the board is initialized bythe software and is told to enter the ring.Boards in the ring take turns talking, and thisis regulated by a token. In each ring there isone token, which gets passed from one boardin the ring to the next. If a board has a packetto send, it must wait until it gets the token toput the packet on to the ring. The packet willthen be passed from one board to the next,until it reaches the recipient. When the recipi-ent receives the packet it will set a flag in thepacket, marking the packet as received. Thenit puts the packet back in the ring. When thepacket gets back to the sender, the sender willbe able to check if the packet has been read bythe recipient.The first board to enter the ring becomesthe active monitor. The active monitor con-stantly watches the traffic on the ring, check-ing for a missing or duplicate token. If eitheroccurs, it will flush the ring, then it will put anew token on the ring. The active monitoralso keeps track of the boards in the ring, andit will inform the other boards in the ring if itnotices that one of the boards is malfunction-ing. The other boards in the ring are standbymonitors, waiting to take over if they noticethat the active monitor has left the ring, or if itis having problems. All of the monitoring isdone automatically by the Token Ring board,and does not interfere with the other opera-tions of the PC.The first two protocol layers of the packetson the Token Ring are the Physical or MAC(Media Access Control) Layer, which is de-scribed by IEEE standard 802.5, and the DataLink Layer, which is described by IEEE stan-dard 802.2. The MAC header contains a twobyte field which indicates the packet type, thesource and destination hardware addresses,and the Routing Information Field (RIF). The802.2 header is made up of the LLC (LogicalLink Control) layer and the SNAP (Sub-Network Access Protocol). For the purposesof encapsulating IP over 802.2, the values forthe LLC and SNAP headers are constant,May 1989news@ftp4 except the value of the Ether Type field in theSNAP header. The next layer is the IP layerand is the same as the IP layer over theEthernet (or any other network type).The way RIFs are used is as follows:When you want to open a connection to anoth-er machine, the PC sends out an addressresolution protocol (ARP) packet asking forthe hardware address of the destination ma-chine. Each bridge on the Token Ring willadd its two byte address to the RIF as it passesthe packet across the bridge to the next TokenRing. When it finally gets to the destinationmachine, the RIF will contain the path neededfor sending the reply. The destination ma-chine will then send a reply back to the origi-nal sender which contains the RIF with thepath in it and its hardware address.PC/TCP and LANWatch�FTP offers two software applications forthe Token Ring. There is PC/TCP, which is aset of network applications for intercommuni-cation, and LANWatch, which is a networkanalyzer program. A version of PC/TCP (partnumbers PC-108 and PC-208) talks directly toProteon�s ProNET-4 boards, and another ver-sion (part numbers PC-119 and PC-219) usesthe Adapter Support Interface. A version ofLANWatch (part number LW-108) usesProteon’s ProNET-4 boards. No version ofLANWatch exists for the IBM Token Ringcards because of IBM security features builtinto those cards.LANWatch on Proteon�s ProNET-4 cardsrequires DLC ROMs (version 2.01 or higher). Some of Proteon�s earlier boards didn’t comewith the DLC ROMs needed for LANWatch.You can check for their presence by lookingon the the left-hand side of the board. If thereare two or three empty chip sockets on theboard, then you’ll need to order the DLC chipsfrom Proteon. Their part number is p5412-12for the p1340 board and p5412A-12 for thep1344 and p1345 boards. The DLC chips alsocome with a disk containing pro4eui.exe.All of the Token Ring boards that I havetried work with our PC/TCP software, provid-ed that the DLC ROMs on the Token Ringboards are version 2.08 (or higher).If you are using PC/TCP with an ASI, it isadvisable to start PC/TCP first. This allows itto initialize the ASI and to open the TokenRing board before you use other manufac-turer�s network applications. While testing the driver for PC-119 andPC-219, it was discovered that the ASI wascausing problems by writing over memoryrandomly. To fix this problem, watsr.exe wascreated. watsr.exe is a simple terminate andstay resident program that sets aside 256 bytesof memory for the ASI to use, then passes theaddress of the work area to the PC/TCP pro-grams so they can tell the ASI to use the workarea provided to it.Since the release of the 2.03 version ofPC-208 and PC-219, and the release of the1.16 patch level 5 version of PC-108 and PC-119, PC/TCP has been able to work withRIFs.ProblemsThere are some problems that may occurwhen using Banyan�s VINES� file server(version 3.01) as a gateway for Proteon and3Com Token Ring boards. Apparently theBanyan VINES file server was having prob-lems with the manufacturer address part of thehardware addresses on the boards. Banyan isaware of this problem and they are in the pro-cess of fixing it. Until then, to get around theproblem just tell the board to use an addressthat doesn�t have the first bit of the third byteset. In both cases, the address being used bythe board can be changed at the software level.The first three bytes of Proteon�s hardware ad-dress are 40-00-c9, and the first three bytes of3Com�s address is 42-60-8c. If the address ischanged, the addresses become 40-00-49 andnews@ftpMay 19895

42-60-0c respectively.Proteon: 4 0 0 0 c 9 0100 0000 0000 0000 1100 1001 ... ^ offending bit3Com:4 2 6 0 8 c 0100 0010 0110 0000 1000 1100 ... ^ againThe same addresses with the first bit of thethird byte set to 0.Proteon: 4 0 0 0 4 9 0100 0000 0000 0000 0100 1001 ...3Com: 4 2 6 0 0 c 0100 0010 0110 0000 0000 1100 ...Note that the Token Ring board will tellyou if the cable is not attached to the board,but it won�t tell you if the cable is not attachedto the wire center. If you are having a prob-lem with a Token Ring board that is neithersending nor receiving packets, try checkingthat the far end of the cable is attached to thewire center. If you are using IBM�s LAN Support Pro-gram with IBM�s NetBIOS interface, youmust tell dxmt0mod.sys to leave extra serviceaccess points (SAPs) for other programs to use(e.g. PC-119 or PC-219). This can be doneby adding the option �ES=1� or �ES=2� todxmt0mod.sys in config.sys. Read the docu-mentation on the disk that contains the soft-ware for more information about IBM�s LANSupport Program and its options.If you are using FTP�s NetBIOS programwith PC-219, you do not need to loaddxmt0mod.sys in config.sys.AcknowledgementsI�d like to thank Ellie Gittelman ofProteon, Inc. and Drew Perkins of CarnegieMellon University for their assistance.ReferencesFor a more detailed description of how theToken Ring works see the following sources: IEEE Standard for Local Area Networks:Logical Link Control. ANSI/IEEE Standard802.2, 1985. Produced by The TechnicalCommittee Computer Communications of theIEEE Computer Society.A Standard for the Transmission of IPDatagrams over IEEE 802 Networks. RFC-1042. Written by J. Postel and J. Reynolds.TMS380 Adapter Chipset User�s Guide.Produced by Texas InstrumentsTMS380 Adapter Chipset User�s GuideSupplement. Produced by Texas Instruments.Token Ring PC Network Adapter Tech-nical Reference. Printed by InternationalBusiness Machines Corporation, 1986.Recent Workstation-Oriented Enhancements toTelnetby James VanBokkelenWhile many modern personal computersand workstations have bit-mapped displays,most applications software still expects tocommunicate with an asynchronous terminal.Mechanisms like the BSD TERMCAP vari-able and VMS Screen Management allowapplications to support many kinds of asyn-chronous terminals, and workstation window-ing software typically includes one or moreasynchronous terminal emulations. The tran-sition from simple terminal-style user interfac-es to more sophisticated schemes is evident inmany places, but it will take a long time toMay 1989news@ftp6 complete. Meanwhile, two recent RFCs de-scribe additions to the Telnet protocol whichmake things easier on the users stuck in themiddle.Negotiate About Window Size OptionDefinedRFC 1075, by David Waitzmann of BBN,defines a mechanism to pass informationabout display window sizes and size changesfrom client to server (and to co-operating full-screen applications). A new Telnet option,Negotiate About Window Size (NAWS), isspecified, and client and server are expected tonegotiate it with WILL/WONT/DO/DONTlike other options. If NAWS is agreed on,then the client can send Telnet Sub-Negoti-ation sequences to the server to indicate theinitial display aperature dimensions (in char-acters), and further Sub-Negotiation sequenceslater if the dimensions change.Two previously defined Telnet options,Negotiate Output Line Width and NegotiateOutput Page Size, had never entered commonuse, and RFC 1073 comments that they werenot adequate for this use, in any case. NAWSallows window dimensions up to 65536 x65536, and establishes both dimensions in oneoperation. The older options were limited to253 x 253, and required one operation per di-mension changed. Since most window chang-es affect both dimensions, this might result intwo successive screen updates being sent tothe client.Terminal Type Option EnhancedRFC 1091, by James VanBokkelen of FTPSoftware, defines the existing Telnet TerminalType (TTTYPE) option, to allow the Telnetserver to review the client�s list of supportedterminal emulations, and select the one it likesbest. Later, possibly at an application�s re-quest, another terminal type from the support-ed list can be selected.As the option had previously been definedin RFC 930, the client indicated end-of-list bysending the last supported type a second time. Thus, a server could only see the list of typesonce, and because the most desirable type waslisted first, most existing implementationssimply settled for that one. Also, multipleemulation modes had not really been dealtwith, and the exact point at which the modechanged was not specified.The new specification builds on the old,while maintaining backwards compatibilitywith RFC 930. The option value remains thesame, and old servers will receive the sameend-of-list indication as before. However, if anew server sends one more request afterreceiving the end-of-list marker, a new clientis expected to return to the top of its list. Themode change is defined as taking place wheneach new type is sent.What the User Can ExpectWhen will these options show up in yourenvironment? That depends on the energy ofyour vendors (or the authors and maintainersof any public domain software in use at yoursite). NAWS is most important where win-dowing software is widely used, so its firstimplementations have been in public-domainsoftware packages maintained at CMU.TTTYPE is more important in business andnon-Unix environments, where applicationsare more likely to be coded for use on only afew terminals. There are already a couple offorward-looking TCP/IP vendors with plansfor supporting the extended Terminal Typeoption.Sun Sponsors NFSConnectathonSun Microsystems sponsored an NFSConnectathon on February 18 through 22 inSanta Clara, CA. It consisted of a technicalforum for testing NFS implementations fromnews@ftpMay 19897 the various vendors, plus a number of sessionson topics relating to NFS.The purpose of the Connectathon was toprovide a friendly forum for NxN testing ofthe NFS products currently available or underdevelopment. NxN testing means that everyimplementation of the software in questiontests against every other implementation thatis present at the test, where N is the number ofimplementations.There were around 70 vendors represent-ed, and about 60 of them had NFS implemen-tations of one sort or another. The other ven-dors were present in order to test their X-win-dow software. Of all of the NFS implementa-tions, only a few were PC products.As always in these sessions, there wassome initial confusion on the technical side ofthe Connectathon. Most of the problems weredue to lack of information, for example, whataddresses each of the vendors should use,what broadcast addresses were valid, andsome technical questions about specific NFSimplementations.Sun Microsystems put together an NFStest suite which provided a fair level of func-tional testing. Unfortunately, their test suitewas not available for DOS, so those venderswho had DOS implementations got together atest suite from a combination of softwarefrom a few of the vendors.While the test suite for DOS was beingprepared, we started our own tests against theother vendors� software. The testing proce-dure was very simple�you walked over toone of the vendors and said, �Hi, I�d like totest against your server.� Then they would tellyou what to mount, and what your useridshould be, and you�d begin testing againstthem. At first, many of the implementationsdid not perform well, but as time went onmost of them were in very good shape. By thetime the Connectathon ended a large percent-age of the vendors had tested against most ofthe other implementations.In addition to the testing, there were ses-sions on various subjects. However, most ofthe true learning seemed to occur in the tech-nical portion by running the test suites, watch-ing the network, listening when other peoplediscussed their problems, and talking to otherpeople about their implementations. The peo-ple from FTP who attended the event learneda lot by their participation.As may be expected, a spirit of coopera-tion prevailed during the event, allowing manyvendors to work together to ensure interopera-bility. The vendors were willing to assumethat their code might be as much at fault as theother side. We�d like to extend a special voteof thanks to Sun Microsystems for sponsoringthe event, and Carl Beame from Beame andWhiteside for the time he spent debuggingcode from other vendors.PC/TCP, LANWatch and FTP Software are regis-tered trademarks of FTP Software, Inc.Acer is a trademark of Acer Incorporated.VINES is a trademark of Banyan Systems, Inc.D-Link is a registered trademark of Datex Systems,Inc./Localnet Communications, Inc.Grafpoint is a trademark of Grafpoint.IBM, IBM Personal Computer and IBM PersonalComputer AT are registered trademarks, and PersonalComputer XT, Micro Channel, Personal System/2and DOS are trademarks of International BusinessMachines Corporation.NetWare is a trademark of Novell, Inc.ProNET-4 is a registered trademark of Proteon, IncSoftronics is a registered trademark of Softronics,Inc.NFS is a trademark of Sun Microsystems, Inc.Tektronix is a registered trademark of Tektronix, Inc.3Com and TokenLink are trademarks of 3ComCorporation.Reflection is a registered trademark of Walker Richer& Quinn, Inc.WD, TokenCard and TokenCard WS are trademarksof Western Digital Corporation.Ethernet is a trademark of Xerox Corporation.May 1989news@ftp8