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VMEAX- VAX with integrated VMEbus
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VIS but had neteer response tines, Today such applications on VAX/VMS
systems are not Jonger feasible. Sure thal depends on how you define the
term “real—time™. Tul if one considers response Lirnes in the nane— or miceo—
second range Lo be “real—ime” one san easily prove VAX/VMS architectuzes
to [ unguitable for sack purposes,

On the other hand we have the VI Ebus world which offers a wide VAT

ol modules, a lot of which are meeting the requirements of real-time applica-
tigns. .

Hﬂl ™ ﬂ_l’-flir.leduto conple both systemss into a new one, now called VMEAX.
("L'le missing V" was optimized awayl).

Thé main componenls of this coupling ar the so called buscoupler vn the
lardware side, the TPK { “InferProgef-Kommumikation” | and some tools us-
mmg the comummication fariliiics of [PK on the coftware side,

1, SYSTEM OVERVIEW.

The following fipure pives o rongh view of 8 VMEA X -System:
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Fig. 1 System Overview

The ﬁgu:e.almws Lhe connection ol two systems (typically VAN VIS and
VME/ D59 and the differcut layers which constitnte this connection,

2.1 Hardware Laver.

The bottom lzyer represents the physical connection between Lhe two syatems.
It 15 realized [or at least it can be realived| by the so called Husconpler 2
fast DA device, which on the one side possesses an imterface o the svst:am
bus (VMEbus, Q-Bus or Uni-HBns) and an the other side an interface to the
Connector-Rim (C-Bus) which is inherent to the buseompler. In order to
connecl two systems one necds therefore two bosvoupler cards.

The main leatuces of the buscoupler ilievice

] mitual transparency: repisters of one basconpler modul can laer resud
from the other side and some can be writben to. Semaphores prevent
accesa condlicts, A protocol was developed which makes this axchange
possible

o data transfer takes place over a 64d-poled twisted-pair cable with a max-
inal transfor rate of 4 Mbyte/see (Uhis rednees to 800 Klytos/ser f you
take system overhead into acconnl).

= ilie huscoupler moilnles worl asvnchronously which makes vach side
independent. fom the other
] sviumetrie of the buscoupler madules; therefore several conmection

scliemnes are possible:
VMEbus / VIMEhus
- ¥MELus / UNIbus
(-Bus / VIdEhoy
el
a meraprogranmed control unit which simplifies the adaption lo other
biis ayatems,

Sen 1] for detailed 1uformation on Lhe buscoupler.
2.2 Software layers,
2.2.1 Diriver:

Mexl lu e hardware is (Le deiver layer, Drvers exst for BRSX11, VM5
arn] 088 systems, They are designed to allow 4 channels Lo operate simul-
tanously, have the steuetuce of a mullidevice mcerface and handle 170 rasks
in an [0 guene, not necessarily in a sequential manner,

2.2.2 Comumunication, TIPK and application design.

Equipped with busconplers and drivers one already has the possibdlity 1o
send nnd receive data from the other side. T'he pnly thing to do is o assign
Tuscoupler channels (on buth sides the same) and to write Lo or tead from
these chammels respectively {With QIO calls in VMS for inslance). This 1=
thee lowest level of communication possible. Although this gives vou o really
hizh speed eommeclion it offers no comfort at all.

So something must be theee to allow several processes to connnunicate wikh
sach other on contralled prounds, Rusides this it shenld offer a number of
nseful services lo earh process. And it shomld be wrillen In such a way that
its use as a comminication syslam is not limited Lo a buscoupled swsiem
of ome VAX/VMS and one VME; O34 systern. Other communicalion devices
should he possible and alse more than two machines. ‘To say 1t shert it should
have some nervorking capabilities and should offer some services which are
tpical for operating systems (svenling, semaphores and the like],
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Jo we are at Wlie very heart of the whole VMEAX Syslem, the so called IPK
which is an abbreviatiom [or the Cermian vonstruction DnterProzeSKaommn-
nikagion.

Central to IPK is the iden of developing applieations in # hardware inde-
pendent manner, making it possible to ¢oncentrale on the actial lagic of Lhe
application and ouly then Lo congider hardware questions. The principal Steps
m the realimation of an applicetion nndes the aid of [PK are:

L Applivation design: in this stage the application is divided into a set
of concurrent pracesses, No assumiption is made as cogards the actnal
wiachines on which these processes will Tie running. This decomposition
n processes is jor at least should be! only determined by the division
of the application in distinguishable parts as there are: collection .
processing, vowpression, protection and exploitation of data. To stay
independent of hardware you have o use logical names (fur processes,
cliammels, evinls sud so on) instead of physical names.
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Fig, 2 Applicavion design

Net definition: in 1his stage the collection of processes which constitute

i1 some sense a “virtual maching” is to he mapped onto hardware, vie.
vou have fooclioose machines aned comnmunication cdevices and have to
map the logical existing processes and communication pathes onto tieir
physical counterparly,

3. Teat: a8 always last stage 35 the lest run According to the Lepe of
crrors and shorteomings you have fo change the net definition or the
wlhole applicalion.

L Bagics of IPK

1) Lopieal Mames

2y Process et Concept

3 Commumeation Concept.
4] Boftware components:

1} Logical Names

To reach thi goal of hardware independence the concepl of logical names has
been intreduced inie TPE. Oaly at rin time & connection is made hetween
lagical names and physical entities. All logical names are of the local ar .gfr:r!:aal
elass. Local lopical nhumes are associmed with a parficular node,  Global
harnes are kunowi to the whole applicaiicon,

Tem: 15w Niat of logical name types:

nade
process
event
channel
semaphore

ATl types aecept the following basic upetations: (the parameter—lisls are wol
complete; some commands require a Password, almost all permit the spec-
fication of a Limeout—value, ulliers reguire special parameters as message-td
and so o)

create {logical-name }, 4 physical-name } ...
defines a logical name and ils eguivalence names;
deleta | logical-name :: il
deletes a logiral nanie,
link { lopical wame ...
ostahlishes a commeclivn belween process and logical name;
unlink { legicel-name j ...
resalves this conneotion;

read { logical wame ...




returns states of logical name,

In addition to these basic operations Liere are other type specific aperations.

Here age gxamples:
Process — logical name:

connect | process—lopival-yame |
opens an IT'IC-session;
disconnect
closes an [P—sossiau;
run { process—logical-name ), ..
Starl provess connected Lo lomical 12me;

send_message | link=id ), { message-address ), | message-Tength ). ..

send TessaAre Ly A process:
read_message { buffer—address ), { message learlh ).
l'e:-‘.ll'] Illlfﬁ?j-ﬁ-gi_’;; I

Event — logical nams:

set { eveni-lopical-name ), ..

lE-E,t an evenl to qrue (las oceured ) or Folse (has not oocured )
get ¢ evenl logical-name ... { destination address 3,

reddl slatus of event;
wait { event—logical nams b { status ).,

wall until event has specificd «lage;

Channel — logical nairme:

read ch | channel-logical-name } | buffer-address |, ..
tead blocks ol dala of anothier process in a fast miode: In conlrast
to read rnessage there is almost no system overhead. Thia glves
A high transfer rate hut requites the processee to deal with all
peenliagitics (ol data representation for instance) themselves.
write_ch | channel-logical name b { huffer-address } .
asg read ch, only other direction;

Semaphore — logical name:

lock { semaphore logical-namwe b, .
lock resouren exilusivly;

unlocek { semaphoere-lagical-name § . -,
unlock resouree;

2) Process Net Concept

Lhenetworking capahililies o[ IPK are characterized Iy e followring features:

a. Support of decentralized nots;
b Communicalion channels;
¢, Data ehaonzls | fast trausferll:

do Houwting through half-dynamie rouling lables,

3 Communicalion Concept
IEK sipports two types of communication:

X exchange ol shorl messages, mostly in ASCIL and in greater intervals

- fast transfor of big amounts of data, mostly in binary (orom. TPK iz
nearly out of the swme: 1£8 only task is tn provide o channel, The ac-
tial franskfer 15 contralled exelusively by the interested processes. After
Leanster the channel s deliverid back {o TPHR.

Ar the oment TPE suppeorts the busconpler as a Tast DM A—devics and serial
links forsmaller date setz. Ocher communication devices are possible as is
5 connection ko Ethernet o to the transport layer of an 150 (8 I—desijpned
nrtwork.

4} Boftware components,
a, IPK-LIB

Cantaing the necessary’ rourlies to translate user commaids into the [FR-
inernial formal, Processes which want to use IPK mnat be linked wilth IPR-
LIB,

b, IPK-MANAGER

The TPE-AWANAGER constitutes the kernal of IPTC 7t is a process which
must be started ou each norde participating in a net. The net configuralion
mitsl be reporled Lo cich TPEK-MANACGTER via the [PH ACCESS utility.

c. IPH—ACCESS

Crommand line interpreter Lo commmeate with the TPE-MANAGRIR (met
comdipuration. logival names definition, collect statiatical data ete,)

208 VMEAX -Tonls

Several tools have heen developed using e IPK Tunctions described
'i"JI:l[]'r'E:

Wirtual Terminal

The “¥irtnal Terminal™ 13 a soltware tool which makss it possible to switch
from VAX/VMS to VME/OSD and vice versa. This switching 1s achieved
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