˚˚ Distributed

Distributed

Application Application 7 7

6 6

5 5

4 4

3 3

2 2

1 1

ISO/OSI

ISO/OSI

TP 4 TP 4

ISO/OSI

ISO/OSI

CLNS CLNS

802.2 F FD D D I I 8 80 2. 2. 3 3 F FE I I 3 3 RS RS449449

X.25 X.25 LAP LAP B B

TCP TCP

IPIP

802.

802. 2 2 F FD D D I I 8 80 2. 2. 3 3 RS RS449449

X.25 X.25

LALA PB PB ULTRA

TP4

DFN - RPC

(Remote Procedure Call) (Remote Procedure Call)

The DFN-RPC supports different application sceneries with different requirements simple Fortran Interface, optimized for

Scientific Computing with TCP: Production with OSI : Fieldtest

Different

Network Technologies

WAN as an extended LAN

Fig. 2: Layers ˚

˚ Compute Server

Workstation

Simulation

Simulation

Program Program Simulation

Simulation

Program Program

Graphics

Graphics

Library Library

Visualization

Visualization

Module Module

Visualization

Visualization

Module Module GraphicsCalls

Simulation

Calls Visualization

Calls

virtual virtual

Graphical Library Graphical Library

Graphics

Graphics

Library Library

Simulation

Simulation

Module Module

Visualization

Visualization

Program Program

Graphics

Graphics

Library Library

A B C

Fig. 3: Application Sceneries ˚

Molecular

Molecular

Program Program OSI TP4

OSI TP4

(or TCP/IP) (or TCP/IP)

RPC Client Visualization

Visualization

Routines Routines

RPC Server

Workstation

Visualization-Output

Computation

Remote control

>simul

...speed> 100

...epsilon> 30

...steps> 10

Workstation

Workstation

Task Task Compute Server

Compute Server

Remote Dialog

Remote

Remote

Procedure Call Procedure Call

(RPC)

(RPC)

Compute

Compute

Server Server

Application SceneriesWhy do we want to distribute an application between aworkstation and a compute server like a CRAY-2? Ingeneral we have a simulation part which needs computepower and a visualization part which needs graphicspower. There are different ways to distribute an applica-tion using Remote Procedure Call Technologies.In the first scenery of fig. 3 the main program is on theworkstation and it makes remote procedure calls to thesimulation module on the compute server. For examplesuch a simulation call can compute one iteration step.In the second scenery the main program is on thecompute server and visualization calls are sent to theworkstation. For example the task of such a call can bethe visualization of a flow vector array and the visualiza-tion module on the workstation allows different ways ofvisualization, which are choosen by the user interactively(see also fig. 4).In both cases one needs a remote procedure call tool, thatis simple to use, and in both cases one can make theremote procedure interface in such a way, that only aminimum of data must be tranferred.The requirements to the protocol stacks and the networksare first, an appropriate bandwidth, and second, a smallround trip time.The round trip time is the time, that one remote procedu-re call without any arguments needs. Using only FileTransfer the round trip time isn«t of any interest. Usingvirtual Terminal with remote echo, the round trip timeshould be less than 100 ms. But using Remote ProcedureCalls, a round trip time of 50 ms means, that you canmake only 20 empty calls in one second. Therefore theround trip time should be normally less than 20 ms.Between Stuttgart and Berlin using Ethernet and the fibreoptics based VBN and TCP we took a time of 18 ms. Inthe Local Area Network the round trip time is between 5and 9 ms.I think these are good values but OSI is only half as fast.In the third scenery the whole program is on the computeserver. Only the graphics library, like PHIGS or IGL, ison the workstation. Here in most cases we make bufferedasynchronous remote procedure calls. Therefore theround trip time is not so important. One needs only anappropriate bandwidth. This scenery is like PEX or XWindows, but if you use an RPC Tool, you can choosethe graphics library, that you want, without having towait until the international standardization offers thepreferred graphics library in a distributed from (see alsofig. 5).Figure 4 shows an example with visualization calls. Wewanted to distribute a program that computes interac-tively the position of atoms in a molecule. After eachcomputational step the visualization routine is called with