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NETWORK APPLICATIONS IN CIM 

• TWO CLASSES OF E.QUIPMENT 

• GENERAL PURPOSE COMPUTERS 

- DESIGN, FINANCE, SAL~S 

- MR~, PROCESS ENGINEERING 

- CELL CONTROLLERS, DISTRIBtrrED 
PROCESS CONTROL 

• MANUFACTURING DEVICES 

- ROBOTS 
~- PLCs 

- N/C MACHINE~ 
- PROCESS CONTROLLERS 

• REQUIRE TWO DIFFERENT SOLUTIONS 

-- ENTERPRISE-WIDE COMPUTBR NETWORK 

-- DEVICE CONNECTION SUBNETWORK 

~ . _~ :;" 

·:.,;,~-. 
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Enterprise Wide Network: 

• DECNET/ETHERNET #1 computer LAN IN MANUFAC­
TURING TODAY. 

• Performance 

• Rellablllty 

• Flexlblllty 

• DECNET functionality far factory: 

• Dlskleaa nod••. 
• Down llne lo1aing 

• Remote booting. 

• Most fexlble product set. 

• Terminal ••rvers. 

• Bridge• , Routers Repeaters. 

• Gatewaya - X25 , SNA, TCP/IP. 

• Prlnt1ervera. 

• Baseband/Broadband Ethernet. 

• VMS, ASX, VAXELN ULTRIX support. 

• DEGNET DOS integrate the PC. 

• Distributed System Services. 

Bert de Bock , 22 Nav 1988 
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Dl_gital's Leadership In OSI 

Dlglt1I la committed to OSI ltlr\Urds 
- 8tr1teglc direction sat In 1NO 
- Publlc commitment In 1111 

- Shipped VOTS & OSAK In 1986 

- Founding member of COS 
,, 

- DNA/OSI Phaaa V announced September, 1987 

WIii migrate DECnet to OSI 

• 081 product leadership 

- X.400 • Mall 

- FTAM • OSI FIie Tranater 

- OIAK - OSI Session 

- VOTS • OSI Transport 

- 802.3 • Ethernet 

- X121 • PSI 

- VAX DEC/MAP 

f 

• 



DIGITA\,.'S ST"ATEGY: DNA AND OSI ,.-oouCTI COIXIST OH THE SAME NITWOIIIK 

Ol(llTAl.'S ONA PHASE IV PROOVCTS - - . - - THE OSI MODIL ·- DIGITAL'S ITANOALOHE OSI PAOOUCTS .. 
·- - - -- ···- .-

MtSSAGl 
055 11\0UTEII\ OTHUIS 7 APPLICATION x.,oo TTAM 

. .,. 

e PAHENTATION 

OSAK 
$ IHIION 

. 

OICnet 

• TRANSPOAT 
.. 

VOTI , NETW()N( 

. 2 DATA LINK 
VAX 

ETHERNE1 P.s.1. 'DDCMP 
(X.2§) 

VAX IHE 

'l'· 102.) 
(Jt. I) , flHYIICAL 
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DIGITAL'I ITAATEGY f'OA THE FUTURE: DNA AND 081 ARE INTEGRATED 

OSIModllt.yer 

UHr DECnet ApplicatiOn UMr ISO Appication 
ApplieatiOn Layer Protooolt 

.. 
Applieatlon · Llytt l'retacols 

- ISO Pr .. entation 

ONA StHiOn ISO Seatian 
-. 

Common Transport lnterf101 
- I' . ____ _, __ -

DECnet Transport 110 Tr•n1pert NSP 

Routing / Network Layer 

IS/IS Routing fllrotoc:ol 
ISO ES/1S Routing ,ro,oco1 

. ISO ConnlctiOnllH Network lnttmlt fllrotOCOI 
ISO ConnlctiOftltll Network lltYa 
110 CofwlectiOn-Onlntec:1 Ntf~ ..._ (CMr X.25) -·-- ,. _,_,- -, ~·, --

Data lJnk Layer 

Emetnet DDGMP X.H 802.2 IOI.I HOLC 
----. , ______ ~'. -- -·· 

'9\yllCII Layer 
·- -

f>NA/~SI f)hl§e V Ar;hlteetuf9 0...rvtn, 
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, SYSTEMS SPIClFlCATlONS TABLE 

INDUSTRlAi VAX/PDP PRODUCTS 

!,e,rge Dox Sm.~ll l\QX . 

6-'slat$ 

OPERATING TEHP. 
OPERATING RH X 
MAXIMUM VET BULB TEMP. 
MAXIMUM TEMP. CHANGE 

llllll()PJP.ATING SHOCK 
-bP!MTING VIBRATION 

HEIGHT 
VIDTB 
DEPTH 
VEIGHT (No Modules) 

MAX. POVER 
MAX. HEAT 

ACOUSTICS 

STATIC DISCHARGE 
RMS CURRENT 

~IDE-THROUGH 

APPARENT POYER (MAX.) 
POYER FACTOR 
SURGES 
SPIKES 

12-.slotf 

10 C.to 40 C 
20 % to 80 X 
25 C · • 
11 C / hr. 

08 g, 10 ms. 
·S-30 hz. • 010" DA 
30~500 ht .. SI pk. 

24.4" (.62 M) 
17.5" (.44 M) 
11.5" (.29 M) 
58 lbs. (26.3 kg) 

675 Vatts 
2304 Btu/hr. 

42 dBA 

10 KV 
10.2 A Max. 
4.7 A Max. 

@ 100 VAC 
@ 220-240 

VAC 
1 Cycle Min.,~ Cycle 

Typ. 

0§ C to §0 C 
10 X to 9§ % 
32 C 
20 C / hr. 

10~--g, 10 IIIS • 
5-30 hz. • 010" DA. 
30-500 hz .. 5 & pk. 

19.2" (.49 M) -
11.9" (.3 H) 
11. 6"· (. 295 H) 
30 lbs (13.6 kc) 

340 Vatts 
1156 Bt_u/hr. 

38 dBA 

15 KV 
5.2 A Max.@ 100 VAC 
2.3 A Max.@ 220-240 VAC. 

1 Cycle Min., 3 Cycle Typ. 

1030 VA 520 VA 
.65 .6~ 
600 V, ·Ipk=lOA, T=lOus 600 V, Ipk::::10 A, T=lOus 
2.0 KV,Ipk=100A,T=10us 2.0 KV,Ipk=100A,T=10us 

I· 

r 



!DilD!D™ 
Phillps Present@ti~n 

• Industrial VAX eysteme. 

• E.-eerles VAX •ystems. 

• Serie 19. 

• Ruggldlaed systems. 

• Mllapec syatems . 

. 
Bert de Back , 21 Juin 1988 
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PVD 

S-BOX enclosure: 

MAii lTOIIAOI 
TfllAY 

. CAM CAQI _. ... __...,._....,_.,.. 

UCONOAflY 
POWIRlum.Y 

. 
sett de Bock , 22 Nov 1988 

.. 



PVD 

Device Connections Subnetwork: 

• Direct 10: 

• Analoog 1/0. 

• Dlgltaal 1/0. 

• lndu1trlal 1/0 

• Bua 1/0: 

• IEEE 1/0 

• Peripheral Processor. 

• lltbus. 

• Ethernet. 

• MAP 

• Aaync Communio1tlon controller, •. 

Bert d& lock , 22 Nov 1 sss 
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Device Connections Subnetwork: 

Connection with leading vendor•: 

• Honeywell TDC 3000. 

· • Allan-Bradley 

• Siemens Slnec H1. 

Bert d• Bock , 22 Nov 1988 



!nmnmnTM 
TNO-FEL 

Micro-Bus 1/0 option for 
Programmeerbare Realtime klok 

• 16 bit counter/divider. 

• 5 tyd lnstelllngen. 

• 4 operation modes. 

• 2 Schmitt trigger inputs. 

Support onder VMS en ELN. 

Bert de Bock , 2 Nov 1988 
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PYO 

BUS 1/0: 

Bert de Bock , 22 Nov 1988 



~nmnomaTM 
TNO-FEL 

Micro-Bus 1/0 optie voor 
IEEE 488 naar de GPIB 

IEQ11-CA 

• Twee onafhankelyke IEEE-488 bussen. 

• Data transfer op OMA basis. 

• ledere IEEE-488 controleert tot 14 devices. 

• Support VMS. 

• Support ELN. 

Bert de Bock , 2 Nov 1988 



mnmnamaTM 
PVD 

Micro-Bus 1/0 option for 
Peripheral Processing 

Purpose of Peripheral processors: 

• Increased Interrupt througput 

• Improved interrupt reaponse 

• Minimise bus traffic 

• Data reduction 

• Protocol handling 

MAIN 
·cru 

. 

MEMORY 

... , ................................................ . . . 
Q-BUS 

MASS 
smRAGE 

PERIPHERAL PROCESSOR 

Bert de Bock , 22 Nov 1988 

SERIAL 
1/0 

I CPU] . 
PARALLEL 

1/0 



~IIIID!DTM 
TNO-FEL 

Micro-Bus 1/0 option for 
Peripheral Processing 

Beschlkbare PP's: 

• KMV1 A : T11, 32kb mem , 1 eom lyn. 
Speclaal voor communlcatie protocollen zeals 
HDLC. 
Support ender VMS en ELN. 

• KXT11-CA : T11, 32kb mem 
2 com lynen en 1 par poort(20 lynen). 
Support ender VMS : Toolkit en MPP. 
Protocol voor com met Siemens S5 PLC. 
VAX Dust ender VMS. 

• "'f ,. .. 

• KXJ11-CA: J11, 512kB mem 
2 com lynen 1 par poort (20 lynen) 
Drle 16 bits ti mera. 
Support ender VMS : Toolkit en MPP. 

Bert de Bock , 2 Nov 1988 , 



m1111omnTM 
PVD 

Micro-Bus 1/0 option for 
Bitbus Communication 

Wat is bltbus ? 

• Een open architecture voor communlcatie tussen 
laag O en laag 1 , gedefinieerd door INTEL. 

• Een serlele bus voor communlcatle tussen proces 
computer en Intelligent• aubatatlona. 

• Een bus een nlveau onder Ethernet-Map. 

• Een real-time bus voor beaturlngsdoelelnden. 

• Een bus die nu beschikbaar Is. 

• Open communicatie architecture volgens OSI. 

• Master-slave relatie tuaaen de bus units. 

IIIAITIII 

BITBUS~ 

SLAVE ILAVI ILAVI 

1) SINGLE LEVEL HIERARCHICAL StllUCT\111! 

Bert de Bock , 22 Nov 1988 



m1111omnTM 
TNO-FEL 

Micro-Bus 1/0 option for 
Bitbus Communication 

Software support: 

Driver plus 8044 cross assembler 

onder VMS en ELN 

Toolkit onder VMS voor het bouwen van een 

1/0 process control of data monitoring applicatie 

, lnteractieve definitie van. bitbut ~c,QnUguratie- · ., , 

Afschermlng hardware via IOV ' s 

Limit Alarms 

State Alarms 

On/Off closed loop en PIO closed loops 

Action sets 

Bert de Bock , 2 'Nov· 1988 



m1111amaTM 
TNO-FEL 

Micro-Bus 1/0 option for 
Bitbus Communication 

IOV Support: 

1. Honeywell SID 2000 modules: 
Analog 1/0. 
Sensor Inputs. 
Temperature Inputs. 
Thermocouple Inputs. 

2. Phoenix 1B-C modules: 
Analog 1/0. 
Digital 1/0. 

3. Intel modules: 
Digital 1/0. 

Deze zomer: 
Gulde to writing an IOV. 

Bert de Bock , 2 Nov 1988 
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TNO-FEL 

Micro-Bus 1/0 option for 
Bitbus Communication 

Performance voor configuratle: 

• Micro-Vax 2 met IBQ01 controller 

• VMS met DECSCAN toolkit 

• Bltbus snelheld 375 kblt/aec 

400 berlchten per aeconde 

Per micro-vax2 tot 8 IBQ01 controllers 

led ere I8Q01 kan tot 250 slave devices supporten ·· 

Bert de Bock , 2 Nov. l 988 
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PVD 

Micro-Bus 1/0 option for 
,,, 

MAP: 
\ 

DTQNA: Digitals Token-bus to Q-bus Network Adapter. 

Implement• MAP version 2.1 

DECMAP Includes: 

• FTAM: File Tranefer, access and Management. 

• · CASE: Common Application Service Elements. 

• MMFS: Manufacturing Message Format Standard. 

• CSA: Directory Services/Client Services. 

DIGITAL Intends to support MAP V3.0. 

Bert de Bock , 22 Nov 1988 



!IIIIDI TM 

PVO 

Micro-Bus 1/0 option for 
Ethernet: 

DESQA: Ethernet to Q-bus communication controller. 

Interface to: 

• Ethernet cable. 

• Thin wire cable. 

Bert de Bock , 22 Nov 1988 
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PVD 

Micro-Bus 1/0 option for 
Async serial communication: 

• CXA 16 : 1 B lines , DEC423. 

• CXB16: 16 lines, EIA423. 

• CXV08 : 8 lines , Full modem. 

• DHF11 : 16 or 32 lines fiber optic link. 

• DHQ11 : 8 lines full modem. 

• DLV11J: 4 lines limited modem support. 

• DZQ11 : 4 lines limited modem support. 

Bert de Bock , 22 Nov 1988 
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Micro-Bus 1/0 option for 
Allan-Brad·ley: 

ALLEN-BRADLEY'S PYRAMID INTEGRATOR ~-~- - ·-· - - - -- - -
WITH MicroVAX™ INFORMATION PROCESSOR 

VAX, VMS AND DECnet IN ALLEN-BRADLEY'S . .. . 
NEXT GENERATION OF CONTROLLERS 

• Backplane interconnect for high-speed data ·acceu 

• Supervision and coordination of PLC and vision controllers 

• Micro VAX CPU with 8 l\1B memory 

• Software included 
- VMS operating system, sinKie-user license 
- DECnet connection 
- Local Area VAX.cluster Software 
- Standard windo\\ing user interface with graphics 

DECnet/OSI 

-
QNC 

Data Highway 

Remote 
1/0 

■ vs 2000 
_Jfll&~~i 

Disk 

Camera 

Bert de Bock , 22 Nov 1988 
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Micro-Bus 1/0 option for 
Allan-Bradley: 

ALLEN-BRADLEY'S DATA ACQUISITION 
& CONTROL SUBSY~U:M 

• Allen-Bradley 1771 industrial I/ 0 system connected to the 
Q-bus scanner card 

• I/ 0 scftl1Der card connected to the Q-bus backplane of a 
MicroVAX 

• Scanner utility software on VMS 
- Configure 1771 1/0 subsystem 
- Monitor 1/0; installation and debug 
- Scanner manager 
- Named data in VAX global memory 

MicroVAX 
VMS Q-bus 

1/0 
Scanner 

Card 

1771 Remote 
1/0 Link 

Discrete 
& Analog 1/0 

Smart 1/0 
PIO 

PLC 5 

Sensors 

Sensors 

Sensors 

Bert de Bock , 22 Nov 1988 



SINEC Hl 
I 
V 

SINEC - PROTOCOL LAYERS 

SINEC H2B 
I 
V 

FULL 
I 

V 

MAP 3.0 
I 
V 

EPA 
I 
V 

Layer 7 I I RSSll,CASE I RSSll, Dat 
I I I Control, CAS 

---------------1---------------1--------------------------1-------·--------
I I I 

Layer 6 AP/FTS AP/FTS Presentation I not used 
I I I 

,--------------1---------------1--------------------------1----------------· 
I I I 

Layer 5 I I ISO-Session I not used 
I I I 

----------------------------------------------------------1----------------· 
I 

Layer 4 ISO Transport Protocol 8073 I not used 
I ----------------------------------------------------------1-----------------

I I 
Layer 3 Inactive I ISO Internet 1· not used 

I Protocol I 
----------------------------------------------------------------------------
Layer 2b IEEE 802.2 (Logical Link Control) 

----------------------------------------------------------------------------
Layer 2a 

Layer 1 

I 
I 

CSMA/CD 
IEE 802.3 

I 
I 
I 

IEEE 802.4 IEEE 802.4 

----------------------------Token-------------------

Token 
Broadband 

Broadband (Carrierband) 

----------------------------------------------------------------------------

Note: 

1) FTS is a file transfer protocol commonly used in Siemens. 
2) Siemens uses Ethernet over triax cable. DEC uaea Ethernet 

over coax cable. 

IMPORTANT: 



I : 

2.3 Other Siemens communication protocols (NONE SINEC) 

LSV2 

Used in NC market and RC market. Protocol is widely spread and 
has a large installed b&se. 

Products using LSV2 ares 

SINUMERIK (NC) and 
SIROTEC (RC) 

3964 (DUST) 

Historical solution to connect SIEMENS computer to SIEMENG shop floor 
devices, such as: 

to PLC's, 85 devices (including the PG programming devices), 
(55 • SIMATIC 85, Programmable controllers (S5-115U,-135U,-150U) 
and SIMATIC S5 Programmers (PG675,685) 

to the Process Monitoring and Control System, TELEPERM M, 

to Factory Data Collection devices like ES120/121, 

to Personal Computer, PC 16-11 

to Micro Computer System, SMP, AMS 

The SIEMENS specified protocol is based on RS232 (Point to point) and 
covers communication layers 1, 2a, 2b. 

MAP V2.l 

Some implementations of MAP V2.l exist. This version not included 
in the SINEC architecture. 

- -.:..•. ;... ., 

.. [:, > .· ., ::j;{tf i~:(-:::·,~)f·.Jt~t~Gi~},iJt;~t ~._;~ . · ... : 



!DIIIIDTM 
PVO 

Micro-Bus 1/0 option for 
Siemens Sinec H1: 

mVAX II mVAX II 

DEQNA DEQNA 

<--------------x-=-------==-=======x================c=======x==------> 

,, 

H4000 H4000 

SIEMENS SINEC-H1 (IEEE 802.3) 

3COM 3C101 

SIEMENS 
Tranacv. cable 

3COM 3C101 

SS PLC S6 PLC 

DIGITAL 
Tranecv. 
cable 

IDEREP I 
DIGITAL 
Tranecv. 
cable 

3COM 3C101 

Bert de Bock , 22 Nov 1988 
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Micro•Bus 1/0 option for 
Siemens Sinec H1: 

mVAX 

SINEC H1 Cable 

VSH1 
Application 
0--0-0 

' 

--------x-------•c====== ===x-

_l i------------· 
---o 

PLC o _________ o 

Program Program 

86 PLC (U range) SS PLC (U range) 

Application layer protocol for 
MESSAGE EXCHANGE and 
Data Elements value ■ 

(VSH1 Application■ ) 

Presentation layer not implemented 
-

Session layer Device Window Logical Connection• 
to access PLC memory location■ 

and to exchange Messages 

(VSH1 Software) 

Transport layer IBO IS8073 
ECMA 72,Class 4 

(VOTS Software) 

Network layer not implemented ,NSAP is IEE! 

Link layer LL Control IEEE 802.2 
Media Acceaa Control CSMA/CD 

(Ethernet Interface Board) 

Physical layer IEEE 802.3 
(f:thernet Interface Bou:d) 

Bert de Bock , 22 Nov 1988 



CHAPTER 1 

OVERVIEW OF VAXDUST 

This chapter will give an overview of VAXDUST, a snftwnre p,1ckilge thilt .illow!I n programmer of 
proceu-monitorlng or process-control applic.itiC1ns to exch;inge d;itil ,-vith n PLC of the S5-fomily from 
SIEMENS. 

The VAXDUST package runs on DIGITAL's MicroVAX II. The S5-family PLCs are connected to a 
serial port (ElA) of an KXTJ 1-CA single-bonrci computer which in turn is used ns :m J/0-processor 
(slave) of the MicroVAX II (host). Physically the KXT11-C/\ is plugged into the MicroVAX H's Q-Bus. 

A maximum of two PLCs may be connected to a KXTl 1-C /\. A maximum of eight KXT11-CAs may 
be used in one MicroVAX II for VAXDUST. thus allowing the connection :1f up to sixteen SS-family 
PLC:; lo o:1e MicroVAX II. 

The following figure shows the basic hardware components of ii system running V AXDUST. 

MicroVAX II STEMF.NS-S5 

I CPU I I MEM I 

I I 
I ~-----------------------\ I 

< Q - B U S > I s',/111m 
\ -- -----,- -------------/ I 

I -----------------
' rr-5~5 

I K X T - 1 1 - CA I -----------------
1-----------------------I 
I 8LU_l I 6LU_2AI SLU_2BI I first PLC 
------------------------- I 

console line 
(not used) 

I l<---------------------------
1 <------------------------ ·, f>••< :011d PLC 

CPU,MEM, .... 

KXT-11-CA 

SLU_2A, SLU_28 

S5/nnn 

components of the bus-arbitrator MicroVAX II (host) 

slave CPU In the O-BUS 

serial lines, ~olng the 3964A- and rhe S5-prorocol 

PLC-family from SIEMENS 

communication-front-end of the PLC CP-~25 

Overview of VAXDUST 1 

... _.,, 
. ;_,.; , .~ 

·-(1!~; 


