a remote procedure call. The input argument of this callis a list of the positions of the atoms. The visualizationroutine on the workstation computes the edges and drawsthe spheres and the edges. The graphics library is rende-ring the picture, especially performes lightening andshading.Interaction can be programmed on client site as well ason server site.The client and server part of the RPC tool has a systemdependent part calling the transport service library, herethe grey triangle, and an application dependent part, theso called stubs, here the white triangle.The client and server stubs can be generated by a stubgenerator. The input of the stub generator is a remoteprocedure interface definition of the server module, inthis example the interface of the visualization module.Such an interface definition is mainly the subroutineheader of each subroutine, which should be called byremote procedure call. ˚˚

Workstation

Visualization-Output

Simulation

Remote control

>view sim1_data

...x_range> 0..100

...y_range> 0..100

...z_range> 0..100

PHIGS Server

PHIGS Server

Task Task Compute Server

Compute Server

Task Task

Remote Dialog

Remote

Remote

Procedure Call Procedure Call

(RPC)

(RPC)

Work-

Workstation station ComputeCompute

Server Server

Simulation+

Simulation+

Visualisation Visualisation

Program

Program

OSI TP4

OSI TP4

TCP/IP TCP/IP PHIGS

PHIGS

Library Library

OSI TP4

OSI TP4

TCP/IP TCP/IP

^

prim. Menu prim. Menu secondary M. secondary M.

EXIT

UPDATE

COMMAND

ROTATE

SCALE

TRANSL.

Virtual PHIGS Lib.

Virtual PHIGS Lib.

= RPC Client = RPC Client RPC Server RPC ServerFig. 5: Remote Graphics Library

X (TLI)

X (SunLink)

->->->->->->->-> OSI

TCP/IP

TCP/IP

X

X

X

X

X

X X X II/91

II/91 X X

X

X

X

X

X

X

X

X CRAY-2

SUN 3

SUN 4

DECstation

VAX Ultrix

VAX VMS

CONVEX

ALLIANT

IRIS 4D

APOLLO

IBM AIX

Planned when

XTIavailable

with OSI

Fig. 6: Available PlatformsIf one makes a distributed graphics library, or exactly, ifone calls the graphics library by remote procedure calls,then, as shown in figure 5, the stubs have to be generatedand compiled only once and then they can be used byeach application, which wants to use this remote graphicslibrary, here the PHIGS library.

The DFN-RPCThis Remote Procedure Call Tool is developed by ourComputer Center at the University of Stuttgart by orderof the DFN, the German Research Network Society.The DFN-RPC is transparent for the application.It is optimized for applications in scientific computing.For example, the conversion of an array of real numbersis done by a loop which can be vectorized. In other RPCtools normally each real number is converted by a call toa library routine.The DFN-RPC has an "exactly once" semantics. This isnecessary in scientific computation. In comparison, theNCS, the Network Computing System is supporting onlythe semantics "at least once", "at most once" and "maybe".The DFN-RPC has a Fortran interface, that is the stubscan call or can be called by application routines, writtenin Fortran, and the interface definition language used forthe input of the stub generator is an enhancement of theFortran language.We didn«t want to make a RPC Tool for system pro-gramming, but we wanted to implement an RPC Tool,which is simple to use by Fortran application program-mers.Using the DFN-RPC, neither the application programmernor the user are involved in the differences and details ofthe transport services or protocol stacks.And the DFN-RPC can simply be ported to several hard-ware, software and network platforms. At the moment,we have ported the DFN-RPC to the hardware platformsshown in figure 6. It can be ported easily to any Unixsystem. The DFN-RPC under VMS will be available in afew months.At the moment we have a few users testing our tool.Delivery to a greater amount of test sites is possible in afew months.The DFN-RPC was implemented originally by using theTCP/IP bsd sockets.Before the CRAY OSI Fieldtest the DFN-RPC wasmigrated to the TLI, the Transport Layer Interface, usedby CRAY OSI and to SunLink OSI a propriety interface.At the moment OSI is tested by us only on SUN andCRAY with the mentioned transport interfaces.