˚˚ Application Application 7 7

6 6

5 5

4 4

3 3

2 2

1 1

DFN - RPC DFN - RPC

DFN - RPC DFN - RPC

ISO/OSI TP 4 ISO/OSI TP 4

ISO/OSI CLNS ISO/OSI CLNS

802.2 802.2

FDDI FDDI802.3

802.3

FEI-3 FEI-3 RS 449RS 449

X.25 X.25

LAPB LAPB

Cray2 Cray2 CISCOCISCO SUN SUN

Fig. 9: The ISO/OSI Protocol StackIn the OSI protocol stack the following protocols havebeen used:transport la.TP4ISO/OSI Transport protocol class 4network CLNSISO/OSI connection less networklayerService and Protocoldata linkLLCLogical Link Control Protocollayer802.2physicalFEI-3 interface for the connection betweenlayerthe CRAY-2 and the Routing SunEthernet andFDDI for the Connection between theRouting Sun and the Workstationin Berlin.The encapsulation of CLNS into X.25 was done in theCISCO Routers and in the SUN Workstation.

˚ Application

DFN-

DFN-RPC RPC OSI TP4 OSI TP4

CLNS CLNS CLNS CLNS CLNS

CLNS

FEI 3 FEI 3 FEI3FEI3 Ether-Ether-netnet

Ether-

Ether- net net

Application

DFN-

DFN-RPC RPC OSI TP4 OSI TP4

CLNS CLNS

X.25 X.25

X.25 X.25 WIN WIN

CRAY-2 CRAY-2 SUNSUN^{as Router}

as Router CISCO

CISCO SUN 4SUN 4 7 6 5 4 3 2 1

Fig. 10: Protocol Stacks in Path "m"The path with the encapsulation is shown in the pictureabove.In figure 10 one can see, that in each layer differentmanufacturer must speak the protocol exactly as stated inthe standard.CRAY and SUN must have implemented the same TP4protocol. CRAY, SUN and CISCO must speak the sameCLNS protocol. The FEI-3 connects CRAY and SUN.An Ethernet is used to connect SUN with CISCO. Andthe X.25 encapsulation is done by CISCO and SUN.The only bug that had to be fixed for this demonstrationwe found in the connection establishment of the X.25encapsulation on the SUN which is done by SUN in theso called "OSI Manager". All other protocols were run-ning correctly immediately after the installation.The results of our measurements in the LAN are:OSI over the Ethernet is slower than TCP/IP by a factorof about two and with OSI one cannot make use of thehigher speed of FDDI. We don«t know the reason forthat. It can be the OSI software of SUN or CRAY. Ananswer can be given only be measurements between twoCrays and two Suns, but I«m sorry, we don«t have hadtwo Crays. I think it is a challenge for the manufacturerto get OSI as fast as TCP/IP or faster.To the WAN one must say, that the roundtrip time of theused X.25 network ist too large. The measured 260ms areinacceptable in scientific computing.

OSI is running but one hasn«t any interconnectivitytoday.My requirements for the future are:The performance of OSI must become better.OSI must not be an expensive "add on", it must be deli-vered automatically with the operating system.OSI must be supported by the X-Open Transport Inter-face XTI or the future POSIX standard.For the user it is necessary to have the same interfaces forTCP and OSI, like the DFN-RPC. In all areas of distribu-ted processing, as filetransfer, virtual terminal, remotefile access and remote procedure calls, the user interfacesshould be the same for OSI and TCP.My Electronic Mail Address:X.400:rabenseifner

@

rus.uni-stuttgart.dbp.deSMTP:rabenseifner