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al wmocmumututut!wymmim At
2 4] ee.mtn -M rates it may be necessary to suspend character
ransmission from the host devics long enough for the
:lcstn\g device to ‘"catch up". The process of signalling i
the devices when “o transmit and when not to, has
beer cvoined ° --nslrxing“., There are two basic methods of
1 wmicadkans . b o.c e pondsinking and Softwi-e handshaking.

vz doe wartsiiaking 26 te arhieved by usiwy pind and pin5
on - D-rdell conaecror. From the EIA RS-232C

g€ .~ Lraon, the Sfunecinui of thene two pins can be

<. 4 t RROUEST TO SFN) : /s pin is used by
the trapamit’.ing GIv ‘@ ©0 J=.2rmine if
“re veceiviy; dewvice .- able to

revsa2ive data.

‘Pim : CLEAR TO SEW> : inia P {s used by the
;-."‘S.wi,;;} émnec to i form the
tiaasaitting dwlcc that it is ready to

© recesve date.
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pind on the CNC vontroller must ke connected to pinS on the
PC. The 'NC contrcller could then suspend transmiss‘on by
altering the wvoltage on it’s pinS5. This would therefore
alter the voltage on pin4 on the P, and the PC’'s serial
interfece would then know that «L is "NOT CLEAR TO SEND" to
the CNC contreoller.

Software handshaking is a much more elegant method of
b~ndsheking. Firstly it does not require an extra pin
connections, and secondly, as the hanashaking {3 controlled
from within the software, it allows the status of the
handshaking to be used in the control 1logic of the
software. For example, while transmission is not possible,
the software can perxform other tasks such as updzting
screen displays efr<., thus utilizing the processing vower
of the computer more efficiently. Th2 BTR Interrfaces on the
CNC machines in this project all use software handshakiiy.
Ti.@ reason for this is that at the outset of the project,
the serial tape readers connected to the CNC controllers
all used software handshaking. In order to make use of the
existing cabling, it was decided to develop serial
interface software thac incorporated software hLandShaking.

Software handshaking is z relatively simple p-ocedure. Tt
involves the transmission of two contrcl characters from
the receiving device to the trancmitting device along tie
normal Jata transmission pins. (le. along pin2 on thr (AC
coniroiler whick is connect~d t. pin3 on the PC.) rhe two
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hard disk in the NC programming department.The directory is
C:\BTR. All the NC part programs are placed in this
directory by the NC programmers using the BTR Punch
routine. The part programs have a 5 digit tilename ranging
from AA0O1l to %2999. The main function of the BTR Datab:se
is to make all the completed NC part programs available to
the shop floor via the BTR Network.

7.2 BTR Punch Routine

Tue BTR Punch routine is used by the NC programmers to
store completed NC part programs on the 3TR Database. The
name "Prnch® is derived from the uriginal system whereby NC
programmers used a Punch routine to punch a paper tape on
completion of an NC part program. For integration purposes,
the name "Punch" was kept, but obviously the routine has

been changed. The BTR Punch routine accepts inputs from

three different sources :

- Paper Tape Reader
- NC Programming System
- Auxiliary System

Paper Tape Reader : This source is used vhen an NC
programmer wishes to place an old NC part program on the
BTR Database that has alreasdy been punched as a paper tape.
A paper tape reader has heeun connected to the PC containing
the itabase VIiTQS-ZJQ coqaunicatlons: The NC programmer

l.‘ :




inserts the paper tape into the paper tape reader and the

Punch routine automatically reads the part program.

NC Programming System Source : The PC containing the BTR
Database is also linked to the CAD/CAM mini computer via
RS-232 communications. NC part programs are transferred to
the PC and then posc processed, (see Fig. 7.2), and plac.d
in a file called *"PUNOUT". When the NC programmer runs the
BTR Punch routine and specifies the "Post Processor File"

optiun, this "PUNOUT" file is accessed as the source.

"SOURCE: | [ SOURCE: | | SOURCE :

AUXILLARY mnno L. erega wmpg .| | POST PROCESSORS

}

SWBASIC BTR PUNCH ROUTINE

NEADE (N MPER TAPE
VIA RS-232 COMMUNICAIIONS

4 ¥

FILE MRILABLE ON FILE AMILABLE ON
HARD DISK AS : HARD OISK AS :
C:\POST\CI.OATA C:\POST\READCRIN

BUALL MECAL PRCORAM SMALL PRECAL PROSRAM
CALLED CHVAT. .UV CALLED CHVe 1

PENFORUS ?I'll‘l.- PERFOAMS ;.l! _ 0100

FILE AMILABLE ON HARO ﬂl‘l AS
C:\POST\PUNOUT

ACTUAL ASCHt NC PART PROGRANM IN OO"CCY
FORMAT THAT CAN 8E USED ON SHOP FLOOR

|
v v v
QUS_COMMAND ; SOLCOMMANE
COPY CAPOST\PUNIVT COPY CAPOSTAPUROUT COPY CAPOST\PUYNOUT
G.\l\'.\i“l“.. 2 'Ql.iml l
BTR oamm] FLOPPY msx] PRINTER

- Fig 7.2 NC Part Program Sequence
during BTR Punch Routine




Auxiliary System Source : Residing on the CAD/CAM system
are a number of files that wers created on an earlier NC
system. This system is not used anymore, but the files are
still available to the PC. These files cen be brought
across to the PC via the post processors and the RS-232

link.

The Punch routine also runs small conversion programs if
the Paper Tape Reader or the Auxiliary source is selected.
These programs delete the excess "space" characters that

are inserted in the files during the transfer process.

Once the source has Feen selected, the BTR Punch routine
allows the NC Programmer to allocate a 5 digit filename to
che part program. The BTR routine checks the Database to
see if the specified file name has already been allocated
to another part program and requests for overwrite
confirmation if necessary. The routine also allows the NC
programmer to print a hardcopy of the part program and/or
to copy it on a floppy disc if the BTR Network is not
operaticnal. NC part programs can then be transferred to
the PC's on the shop floor via floppy disc. The BTR Pench
routine program code appears in Appendix K. An explanation
of the code appears in Appendix J.

7.3 BTR Xtract Routine

This routine is used by the NC programmers to extract or




!chqgiggﬂy@;uit program that has already been placed in
the BTR Database. It allows the NC programmers tc print the
NC part program and/or to copy it onto a floppy disc. The
BTR Xtract routine program code zppears in Appeniix M. An
explanation of the code appears in Appendix L.
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The BTR Network is the medium across which the NC ;art
programs are transferred from the BTR Database to the BTR

interface on the shop floor. The network hardware and

software are commercially available, and were not developed
as a part of this project. Theretore this section wvill
concentrate on the network system design in terms of

functionality which is obviously important to this project.

The envi.onment in which the network has to operate is an

NC shop floor, which inherentlv is a harsh environment in
terms of mechanical, electrical and electromagnetic
interference. Forklift trucks, trolleys and general traffic
provide the mechanical interference, while the starting and
stopping of electrical motors in the machinery, welding and
other electrical apparatus provide the electromagnetic
interference. Apart from the mechanical interference,
computer equipment and especially copper communication
cabling is extremely prone to electrical arnd
electromagnetic interference. For this reason the design of
the network was based around a fibre o2ptic communication

madium.

The fibre optic cabling available on the market is
extremely durable and not pron2 to electrical end
electromagnetic interference. The silicon fibre itself is
very delicate, but it is housed in PVC and has metal




strengthening members that allow it flexibility and
ctrength. The cable can tolerate a bend radius of 100 mm
under tension. The cable is also physically lighter and
emaller as opposed to it's copper alternatives. The method
of data transfer through fibre optic cabling is by light
pulses'and not electrical pulses that are prone o

electromagnetic interference as is the case with the copper

cabling alternatives.

Many companiee have developed proprietary CcCoOpper and fibre
optic networks. Jn many cases, only arbitrary standards

erist, and there is no assurance that future technological
developments can be assimilated, or that changing needs can
be wuet. The network that will meet these requirements is
one that is designed and conforms to internationally
accepted standards. The network that was selected satisfies
the full specification of the Intetnational Standards
Committee, IEEE 802.3. The specification is commonly called
“kthernet®". It has rast datas transfer rates, (10
Mbits/second), coupled with considerable flexibility in
both design and implementation due to the fact that it
allows the mixing of copper and fibre optic cabling. The
copper cabling is cost-effective in office environments,
while the fibre optic cabling is available for harsher

environments.

The Ethernet specification calls for a network design that
is based around a common, logical "backbone®, see figure
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