
CHAPTER 18 

ETHERNET 

18.1 INTRODUCTICN 

Thi•> articl• is bv Barr11 Lowry. Any r•actions welcomed• 

This chapt•r 1s about conmunications options. It is not·m•ant to 
b• a r•Pl•c..,,,•nt for th• conms. manuals that alr•ady •xi st. If 
th• information is auail•bl• 1n th• following manuals then it will 
probabl11 not b• includ•d her• unl•ss furth•r •xplanation ••-• 
n•c•ssary·. If you hau• not alr.•ady got 'th• following manuals then 
I think 11ou would find th.,,, very us•ful1 EK-CHIVl-RM-003, 
EK-CMIV2-RM-003, EK-CMIV4-RM-003·, EK-CMIV:!-RM-003. Th•s• ar• also 
us•ful for Q-bus oroducts1 EK-LSlrS-SV-00:5 (thre• uolum•s). 
Th•r• is an •xc•ll•nt N•tworks and Bu11ers Guid• issu•d quart•rl11 
and available from th• Sal•s Librarv which lists all of DEC's 
comms. products and 9iv•~ conf i9uration 9uid•lin•sQ 

18.2 GENERAL INTRODUCTICN TO ETHERNET 

A local ar•a network is a pr1vat•l11 owned data communication 
s11st""' us•d to conn•ct data proc•ssing ttqu1Pm•nt <•g. comput•rsJ 
within a· limi t•d g•ographical area. Most comput•r m .. nufactur•rs 
h•v• a netwcrking syst'""' and th• •th•rn•t is on• that DEC hav• 
d•v•lop~d in collaboration with X•rox and lnt•l. On~ of th• main 
f •atur•s of th• •th•rn•t system is ttiat •v•ry comp.u t·•r or o th•r 
digital d•vic• in th• n•twork Ci•. .i .station) can •xchang• data 
at a sp••d ~f up to 10 Mbits P•r second using phas•-•ncod•d 
signalling and a common coaxial cable channel. The maximum 
di stanc• between stations using r•p•aters is 2.e km. Any station 
can transmit to anv oth•r or group of oth•rs. Only on• tYP• of 
message is transmitt•d and it is called a frame. 
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To •void.fr.,.• c:oll1sion ••c:h station us•s • ch•nn•l ace:••• 
t•chniqu• known ',.s Carrl•r S•ns• Multlpl• Ac:c•ss with Collision 
D•t•ctlon. Carri•r S•ns• m••n• that a stat'ion· d•lay• transml•sion 
until the c:hannSl is fr••· Multipl• Ac:c:•ss m•an• that •ll us•rs 
hav• •qual acc•ss to a cl••r chann•l. Colll•lon D•t•ctlon is u••d· 
wh•n two stations start to tranuii t •t th• •-• tim•. If a 
station· s•n••• th•t a collision has occ:urr•d It allows th• 
tranuiission to continu• for a short tim .. p•rlod, c:all•d j- tim•, 
to mak• sur• that any oth•r station lnvolu•d will also notic:• th• 
collision. It th•n stops tr•nuiitting and th•n automaticallu 

• tr 1 •s to r•tranui1 t •f t•r wait 1 ng for • r•ndomly s•l•ct•d t 1m• 
P•riod. If th• st•tion notlc•s •noth•r collision wh•n it tr!•• to 
r•transml t It will ·r•D••t th• proc•ss up to a maximum of f if t••n 
mor• tim•s after which th• tr•nuiisslon is abort•d •nd a s•nd 
failur• co11nt•r is tncr-•nt•d. Th• fr.,.• has a mini:num allowabl• 
l•ngth to b• sur• that collision fr•gm•nts ar• not r•cognis•d by 
o th•r st lift(~!'• H val a_d fram•s. · 

If a node o••nns to transmit •nd • collision is not d•t•ct•d. 
within s1.2 us•cs. th•n .th• noel• is said to hav• •acQuir•cl" th• 
c:hann•l· This is th• s-• as S12 bits. Th• 31.2 us•es. is 
call•d th• slot time and is mad• up of th• round trip propagation 
d•lau plus th• minimum J- ti'm9. 

0 

0 

0 

0 
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<-or•wnbl•-><--d•stination--><--sourc•--->< t11P• ><--data--><--fcs--> 

' 64 bits >< 48 bits >< 48 bits ><16 bits><uariabl•><32.bits> 

Each fram• is pr•c•d•d b11 a pr•arnbl• patt•rn of 62 .on•-z•ro•s th•n 
2 on•s. This is us•d b11 r•c•iving stations to s11nc. th• r•c•iu• 
•:lock to th• fr.... At th• •nd of th• fram• th•r• is a collision 
d•t•ct s•lf t•st p•rform•d'b11 th• transc•i~•r. This Is call•d a 
h•artb•at. lnt•rfram• spacing is 9.6 us•cs. This is som•tim•s 
known as th• IPG (lnt•r-pack•t gap). 

Th• d•stination addr•ss is 48 bi ts long. Ev•r11 •th•rn•t d•·1'ic• in 
th• world has a un1qu• hardwar• addr•s.s. Th•s• addr••••• ar• 
allocat•d b11~ Rank X•rox. DEC's allocat•d •th•rn•t addr•ss•s 
av• .... 

AA-00-00-00-00-00 
08-oo-·2e-oo-oo-oo 

through to 
through to 

AA-00-04-FF-BF-FF 
08-00-28-FF-FF-FF 

A r•e•ivinq stiltion will ilCC•Pt fram•s that hilv• th• d•stination 
f1•ld eaual to its own hardwar• ilddrass. It will also acc•pt 
fram•• with a d•stin•tion fi•ld •qual to a pr•viously agr••d s•t 
of qroup addr•ss•s call•d multicast addrass•s, which ar• us•d by 
DEC for loopback t•stin.,, downlin• loading/dumping, routing updat• 
m•ssag•s •tc. If th• frain• d•stinauon fi•ld is all 
FF-F"F-FF-FF-FF-FF than the frain• is acc•pt•d b11 all stations. 
This i• call•d a broadcast m•ssa9•· Wh•n D•cnet is runn1nq on a 
station th•n th• sof twara loads a ph11sical addr•ss into RAM on th• 
•th•rnet int•rf ac•: 
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The address becomes AA-00-04-00-xX-YY where xx-vu 1s calculated 
from th• Oecnet nod• number and area numlHr. Decnet encodes th• 
address in this wau1 

<---AREA NUMBER--> <------~--NODE NLl1BER--------> 

! 
SIT ! 1:5! !10! 9! 7! 1 ! 

<----------YY----------> <----------xx----------> 

So for example if x•-yu 1s 03-04 then the decnet address is 1.3 
i!nd if tt•• Decnet address is 63 .171 then the physical address is 
AA-00-04-00-AB-~C. Some d•cn•t error messages print out the frame 
h•ad•r including th• source and destination addresses so it is 
possible to see th• source of a problem. Sometimes th• source 
address 1s not in DEC's allocated address range which Indicates 
that a problem frame may b• coming from a non-DEC device. 

The tYP• field is used by h19h•r level protocols to identify which 
protocol t'JP• is 11ssoc1 ated with. th• frame. These types could b• 
Decnet, HOP, LAT etc. 

The data fi•ld is a minimum of 46 bytes, to ensure reliable 
collision detection, and a maximum of 1:500 bytes. 

The fr.,,• check 1s used to check th• accuracy of the information 
conu1ined '" each frame.. It 1s " four bytes lon9, 

Ei!ch station is connected to a se<111•nt of coanl11l cable via a 
t~~nsc•iv•Y cabl• and· a tr~nsc•1~•ra A transc•i~•r is clamo•d on 
to th• coaxial ethernet cab!• and provides a si9nal interface to 
th• transc•i~•r cabl• which is us•d to conn•ct th• tran•c•iuer and 
th• station. 
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18,3 BASIC CON~IGURATION RULES 

18.3.l Standard Eth•rn•t Conf l9uratlon 

Stapdard £tbtrntt ~ ~ Se90ens1 

A coaxial cabl• ·S•911•nt must b• t•rmin•t•d wiih a 50-ol'ln 
r•slstor at ••ch •nd. Th• s•911•nt must b• 9round•d at • 
singl• point to th• bulldin9s ground syst ..... 

A cabl• s•9'i•n t c·an b• up to 500 m•t r•s long. 
to 100 transc•a.,•rs on a cabl• s•gm•nt •· 
l•ast 2.5 m•tr•s b•tw••n transc•l.,•rs. 

Multi plt-St91!tD t Standard EtbPtntt Conf'i aur1ti 901 

Th•r• can b• up 
Th•r• must b• at 

Ther• can b• no more than . two r•P••t•rs b•tw••n an"' two 
stations. A reP••t•r conslsi:s of • slngl• local r•P••t•r or • 
pa'\r of r-ot• (fibr•-optac> r-:P••t•rs. ( s•• DEREP s•ction.'> 

A .local r•P••t•r can b• us•d whan two s•911•nts to b• join•d 
are no mor• than 100 m•t•rs apart. 

Th•· total of all int•r-r•P••t•r flbr•· optic links b•tw••n an"' 
two stations can b• up to 1000 m•tr•s. 

Th• total cable l•ngth b•tw••n any two stations is 2800 
m•tr••· 

Tran1s11yer ~ 

Transc•1.,•r cabl•s must .b• limit•d to 50 m•tr•s. This maximum 
l•ngth may b9 r•duc•d du• to an lnt•rnal Cabl• Eciui.,al•nc• C ICEl 
at th• station. This ICE is a m•asur• of th• internal timing 
d•lalo'· of, th• d•ulc• •xPr•ss•d in m•tr•s of transc•iY•r cabl•. 
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Product 

DECNA, DELUA, DE~ 
DEi.NA 
DELNI 
DEREP 
DEHPR 
LAN BRIDGE 100 
DECSERVER 100 
ETHERNET TERMINAL SERVER 

For lnt•rnal U•• Onl~ 

s 
10 
~ 

0 
0 
0 
0 

10 

Pa91t lB-6 
2 Harch 19BB 

Thi$ m••ns, for •xampl•. that if you conn•ct a DELUol to an H4000 
th• maximum transc•iu•r cabl• l•n9th is 40 m•tr••· 
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Standalon• ~ Cpnfisuration 

Up to 8 stations can b• •ttach•d to a O•lni using tr11nsc•iv•r 
drop c11b.l•s which conn•ct dir•ctly to th•· D•lni. 

Cascad•d DELNI Confisur11t1on 

Up to 8 DELNls can b• conn•ct•d to a c•ntr11l DELNI to foym a 
casc•d•d DELNI n•twork. Wh•n us•d in this m11nn•r th• DELNI 
h11s no In t•rnal c11bl• •Qui Ylll•nc•• Onl11 on• l•v•l of 
cascading is al.low•d. 

Tn• c•ntral DELNI must op•r•t• in LOCAL mod• whilst th• oth•r 
DELNls op•rat• in GLOBAL mod•. 

Cascad•d D•lni n•tworks can NEVER b• attach•d to • standard 
Eth•rn•t N•twork. 

DELNI must op•rat• in GLOBAL mod•. 

Wh•n a DELNI is in•tall•d b•tw••n a transc•i""' and a station 
th• m11x. total l•ngth of all tr11nsc•1v•r cabl•s b•tw••n th• 
transc•iv•r and th• station must not •xc••d 4S m•tr•se 
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The H4000 Ethern•t tr•nsc•iuer prouid•s •n int•rf •c• betw••n 
network nod•s •nd th• •th•rn•t co•xi•l c•bl•. lt s•nds sign•ls to 
the coaxi•l c•bl•, r•c•iu•s sign•ls from th• co•xi•l c•bl• •nd 
d•t•cts m•ssage collisions. It clamps on to the c•bl• without 
cutting it. A transc•iv•r cabl• connects th• H4000 to th• network 
d•uic•· Th•r• is • ueri•nt of th• H4000 call•d the H4000-BA which 
does not h•u• • h••rtb••t •nd is not 1.EEE 802.3 compli•nt. 

The tr•nsc•iuer c•ble consists of fouv twisted pairs •nd • scr••n. 
The conn•ctions •r• & 

PIN 1 SHIEl.D 
PIN 2 COi.Li Si ON PRESENCE + 
PIN 9 COl.LISION PRESENCE -
PIN 3 TRANSMIT + 
PIN 10 TRANSMIT -
PIN :5 RECEIVE + 
PIN 12 RECEIVE 
PIN 6 PCJ.IER RETURN 
PIN 13 PCJ.IER 

The H4000 gets its power from th• interf•c• in th• network node. 
it needs th• PCJ.IER input to be between +11.4 to +1:5.7:5 ·higher th•n 
PCJ.IER RETURN. It is possib!• to use a neg•tiu• voltage from th• 
interf•c• by connecting it to PCJ.IER RETURN and conn•cting th• 
interface ground to POWER, Tl•• pow•r supplied from the interface 
alw•us has • fuse or bre•ker •t the interf •c• end. The steady 
state current is about 330 milliamp, Th• surge curr•nt can be up 
to 20 amps however, so •surge curr•nt limiter is •lw•us fitted at 
th" interf,.ce ttnd. Th• power rttt•!fn is •l•ctncal!11 isola.ted 
within thv H4000 from the coaxi•l c•ble shi•ld. Th•.other three 
pairs in th• transceiver cable are •l•ctricallY isolated from the 
H4000 using isol•tlon transformers, 

The H4000 has three circuits! 
detector. 

As well as tr•nsmitting signals from th• node to the coaxi•J. 
cable, 'th• tr•nsmit circuit limits the duration of each 
tranwrni•sion to •limin•t• faulty int•rfae•s ;anwnin9 th• ethern•to 
It •!so ·;ni ti ates a test of th• .collision detector c:ircu1 t at the 
end of ••ch transmission. 

As w•ll •• r•c:•-ivin.9 s19n•ls from th• coaxial cabl•, th• r•ce-iv• 
circuit monitors th• au•rag• DC level of the signal on the coa•ial 
cab.I.• a;nd do•s not p-.ss th• s19n-al throu9h to th• transc:eo1v•r 
cabl• if the l•uel 1s inualid, 
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Th• collision d•t~ct circuit monitor• outouts from the r•c•iv• 
circuit. If the auerag• DC l•v•l of th• signal b•com•s mor• 
n•g•tiv• than a thr•shold l•v•l then th• circuit s•nds a 10 Mhz 
P•riodic wav•form to the int•rfac• on the collision pr•s•nc• pair 
to indic•te a collision, The norm•l signal l•Y•l of a coaxial 
cabl• · signal is b•tw••n about -0.2'5u and -2.Su. Wh•n th•r• is a 
collision th•n th• signal becom•s mor• n•gatiu•. 

At the 
s•nds 
u9-•cs. 
D•cn•t 
Det•ct 

•nd of •v•rv tranwnission th• collision d•t•ct circuit 
th• 10Mhz waveform to the station for a maximum period of 2 
This is known as collision pr•s•nc• t•st or heartb•at. 
indicat•s h•artb•at failur• by 1ncrem•ntin9 th• Collision 

Ch•ck ••ilure Count•r. 

18.4.3 Comoon•nts List/Maint•nanc• Philosophy 

All th•s• parts are in th• •th•rn•t kit: 

'54-14966-00 
54-14966-01 

29-24339> 
12-24664-01 
12-24664-04 

Logic board H4000 
Logic board H4000-8A 

is a ·54-14966-00 bo•rd without ca1>•ci tor C3l 
Braid contacts for old stYl• H4000 
Coaxial tap kit 
Bv•id connectors 

The following tools may b• us•ful1 
12-24664-02 Drilling tool for curr•nt H4000 
H4090-K8 Drilling tool for old styl• H4000 

BNE3x-Y wh•re xaA for straight entry PVC, 
x~8 for right angl• entry PVC 
x•C for straight entrl TEFLON 
x•D for right angl• •ntry TEFLON 

Y•'5,10,20 or 40 and is length in m•tr•s. 

BNE4A-2 and Sar• office puc cables with straiqht •ntru. 
BNE48-2 and '5 •r• office puc cabl•s with right angle •ntry. 

BNE3H, K, L, M IEEE 80.2.3 compatibl• cabl•s 
will not work with an H4000 or H4000-£1A 
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18.4.4 Installation And Conf i9uration 

Th• H4000 can ba lnstallad or ramouad without intarruptin9 natwork 
oparation. An H4000-SA should ba used If a DEMPR Is connactad to 
an atharnat backbone through a DELNI. H4000's should b• placad on 
th• black rings on th• atharnat coaxial cabla. Thau must ba at 
laast 2.s matras apart. 

111.4.S Tasting 

There ara no diagnostics for th• H4000. Th• H4000-TA ·js a 
transcai,u•r tastar. Sasicallu its a box with two buttons and six 
lads on th• front with a mains laad and a transcaiuar cabl• sockat 
at th• back. 

To tast on• H4000 
th• tastar Into 
th• lights. Data 
intarmi ttantl11 
in tarmi t tan tly, 

put th• ·transcaiuar cabla Into th• testar ,put 
tx/rx moda. Prass th• rasat button and look at 

pass should llluminata, collision should light 
and self tast pass should also light 

To tast th• path betwaan two H4000's connact an H4000-TA to each, 
put one Into tx/rx mode, put th• othar into rx moda, prass th• 
resat button on tha·tastar in rx/tx mod• and watch th• lads. On 
the rx onlu taster th• d•ta pass and salf tast pass should both. 
illuminata. •or anu other Indication refar to ·conwns options 
min1'r-•f•1"enc:e volullt9 4111 

Anothar 9ood transcal.uar tastar which is usually mora aasilu 
avail.able is a uax or a pdp. with an atharnat· int•rfaca installad. 

18.4.6 Rafaranca .Documantation 

MP-01369 
EK-H4000-TM-001 

H4000 Print Sat 
Tachnic•i Manual 

18.4.i' Probl-s And Soluilons 

o If th• H4000 does not work at all chack th• intarfaca fuse or 
br••k•r .. 

0 

(_) 

0 

0 
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o CHA is a cable manufacturing comDanv som•t.im•s us•d b., 
D•csi t•· Som• CHA transc•111•r cabl•s· hav• b••n found wh•r·• 
th• two black wi r•s on Dins 6 and 12 ha11• b••n r•11•rs•d.. This 
m•ans that cabl• continuitv is ok but th• int•rnal twist•d 
Datrs ar• incorr•ct. Th• cabl• used bv CHA is B•ld•n 9890! 
which Is blu•. Th• wir• which should b• on pin 6 is thinn•r 
than th• black wir• which should b• on Din 10!. Th••• cabl•• 
caus•."all torts of strang• n•twork Droblems. 

o If vou Chang• th• H4000 logic and It still do•• not work trv 
using a. m•t•r on th• actual cabl• tap. You should m•asur• 
about 25 oms. b•tw••n the c•n tre Din' ·and on• of th• two 
outsid• on••• if th•r• is no Dow•r to anv other d•vic• 
attach•d to th• cabl•. If th• Eth•rn•t Is in us• th•n ch•ck 
that th• m•asurem•nt b•tw••n th• Dins is n•ith•r z•ro oms nor 
inf1n1tv. 
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18.l:I 'DELNI- LOCAL NETWORK INTERCtNIECT 

18,5,1 G•n•r•l D•sc:riDtion 

A DELNI h•s •i'9ht loc:•l Dorn •nd on• '9lob•l port, A DELNI .tn 
'910b•l mod• •llows up to •i9ht •th•rn•t-c:omo•tibl• nod•• to b• 
c:onn•c:t•d to on• H4000. A DELNI In loc:•l mod• •llows uD to •ight 
•th•rn•t-c:omD•tibl• nod•• to c:onfl9ur•d •• • st•nd•lon• LAN. It 
is Dossibl• to c•sc•d• DEL.Ni's to cr••t• l•r9•r LAN's, R•f•r to 
th• confl911r•tion ••c:tlon for possibl• DELNI CDnfJgur•tions. On• 
r••son for using • DELNI could b• th•t th•r• •r• mor• th•n 100 
nod•• to b• c:onn•c:t•d to the •~• •th•rn•t s•9m•nt. 

Re•r P•n•l of • DELNI 

,-, ,-, 
I I I I 

1-1. ,-, El <> fl I ' 
I I I ! I I 

I_/ 

-----------------------------------------------------------------<------ •l9ht loc•l conn•c:tors -------> 
glo~•l conn•c:tor ______________ _, 

loe•l/glob•l mod• switch . ...,..,.... ______ _, 
Cup•9lob•l, down•loc•l> · 

DOW•r. supply l•d~·------------------------' 

120/240 v ••l•c:t swttch. __ ..,.. ____ ~----------J 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

AC Pow•r inpue_,.. ____________ ~------~------------1 

18.5.2 8ri•f Func:tion•l D•sc:rtption 

Unlik• th• H4000, th• OELNI do•s.not us• th• pow•r P•ir from th• 
siuions PlU9'9•d" into loc:•l connitctcirs, b•c•u•• it h•s its own 
pow•r supply.· Th• DELNI suppli•s pow.r to th• H4000 vi•· th• 
glob•l conn.c:tor. E•c:h loc•l c:onn•c:tor int•rf•c• cont•ins 
cic:uttry for th• thr•• stgn•l P•irs1 r•c:•iv•, tr•nsmit •nd 
~olltsion Dr•s.nc:e. 

In • n•nd•lon• OELNI •opllc•t.io·n th• DELNI Is op•rH•d in .loc•.l 
mod•· 

If • DELN.I ·'ts conn.c:t•d to •n H4000 or •noth•r DELNI th•n it 1 s 
011•r•t•d. in '9lob•l mod•. 

In loc:•l mod•• v•lid d•t• from on• of th• •ight loc•l st•t1ons, 
•rrivin9 on· its tr•nsmit P•lr, is 9•t•d throu9h to •ll of th• 
•ight local r•c:•iv• o•irs. 

In 9l~biil mod•, th.• v•lld 
stations, Is '9•t•d vi• 

d•t•. from on• of th• •lght loc:•J. 
th• 9lob•l tr•nsmlt o•ir circuit to '"'• 

0 

() 

0 

0 

0 
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H4000. D•t• from th• H4000 •rriuin9.on th• global r•c•iu• o•ir is. 
s•nt to all of th• loc•l st•~ions on th•ir r•c•iu• o•irs. 

The DELNI has its own collision d•t•ction circuitru. If a ioc•l 
collision is d•tect•d• ·in loc•l mod•, th• DEL.NI •sserts the 
collision s1gn•l. to •U •ight loc•l ports. In siiob•l mode th• 
DEL.NI p•s••s through the collision si9na1 from the H4000 to all 
eight" loc•l oorts. If • loc•l collision occurs in glob•l mod• th• 
DEL.NI subst1tut•• the d•t• to th• H4000 with • :5Hhz souar• w•u•. 
lolh•n the Smhz sou•r• w•u• r•turns to th• DEL.NI from th• H4000, 1 't 
asserts the collision si9n•l to all •i9ht local ports. 

In local mod•• •circuit in th• DEL.NI monitors ••ch tr•nsmission. 
At th• •nd of ••ch transmission, it 9•n•r•t•s the collision 
or•s•nce t•st otherwis• known as he•rtbe•t. In 9lob•l mod• the 
heartb••t is 9•nerat•d bv the H4000, In both modes the he•rtb••t 
is transmitted to all eight oorts, 

DELNl-M 
OELNl-A8 

120v DEL.NI 
240u OELNI 

The onlu diff•rence between th••• 1s th• oosl tlon of th• mains 
1nout s•l•ct switch. Mainu•nance ohilosophy ·1s ootlon sw•D· 

If the DEL.NI 1s to connect ••~t nodes to an H4000 for examole, 
then ••ch node would b• connected bu a normal transce1v•r cable to 
one of the local conn•ctors, The glob•l connector would be used 
for the transc•iuer cable to the H4000. The global/local switch 
~ould be switched to globai, Th1 _s is the most common DEL.NI 
configuration. S•• the configuration section for uariat1ons, 

Th•r• are no DEL.NI dia9nostics. An H4000-TA transceiuer tester 
mau be used to test the DEL.NI. Host diagnostics •r• also often 
useful. 
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19.6 DELINA- ~INIBUS INTE~FACE. 
,:·· - _,., 

The DEl.INM is a two board unibus •th•Tn•t in·t•rfac•. I b•J:"i.·eu• 
that DELINA niunt•nanc• .-is' 'well cov.•r•d bu th• •x1stln9 Co~s. 
Ootions Minir•f•r•nc• Volum• Four so I 'do. not int•nd to cou•r tl'I•. 
DElNA in great d•tail in this articl•. 

M7792 
M7793 
2 BCOSR-1 
70-19798-*-* 
70-187!!1!!1-00 

Port Modul• 
Link ModuJ.• 
Modul• In t•rc.onn•ct Cabl•s 
Bulkh•ad Cabl• Assu. 
Bulkh•ad lnt•rconn•ct Panel Assu. 

19.6.3 Installation And Configuration 

The DEUNA 1s a Dl1A d•vac•. 16 11111011 at +S volts. 2 amos at -lSu 
for th• H40QO. 

19.6.4 Diagnostics And Maint•nance Aids 

EVOWA,EVOWB,EVDWC for VAX •. ZUAA??, ZUAB??. XUAC?''. ZUAC?'> for 
PDPU. 

19.6.S Probl11111s And Solutions 

o Th• XEDRIVER for •.'MS 4.3 has lots of bugs and should not be 
us•d. 

o If uou ••• l•d cod• 72 this usuallu m•ans th• H4000 as QOt 
conn•ct•do 
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The DELUA 1s ii un9le board un1bus to ethern.et interface. It is 
des19ned to eventu11llv reolace the OEl.NA. The uELUA 1s IEEE 902.3 
comoJ.1ant. It uses an Mt.9000 microproce.,.sor and VLSI ethernet 
ch10 c11lled a LANCE chip to 9ive better performance than the 
DElt~. The t•ELUA throu9hout is 4.0 Mbps comp•r•d with l.4 Hbos 
for the DEU-.... 

!8.i'.2 Components Li!t/Mainten11nc• Philosophy 

M752l-AA 
70-18798-08 
70-18il9!:>-00 
74-0:7292-01 

Module 
Cable .,ssy. 
Bulkhead Assy. 
Frame 1/0 Assy, 

19.7.3 Installation And Conf 19uration 

The C•ELUA is 1 dcload and 4 acloads. It reou ires a an1os ;ot +5u 
and l anlD at -15v for the transceiver. All of DEC's transceivers 
qet their power via the transceiver cable. The OELUA 1s a dma 
(j,..,,c .. so the NPG Jumoer must be removed. The OELLi... mav u•e BNE3• 
O::•r BNE4:< ·transctt!V4!'r c:abl•o 
SWX.TCHPACK Elo;; sel,.cts devic• address• 

~W!tCh 10 off 91Vll!S addr•ss 760010 
SW! tCh 9 off Sil v•s addr•ss 760020 

""'' tch 8 off 9iv•s address 760040 
SWl tCh 7 off 91v•s •ddress 760100 
switch 6 off 91ves 11ddvoi>"s 7600:00 
SWi tCh 5 off ~iv•s ilddress 760400 
switch 4 off 9i..,•s address 761000 
switch 3 off '9iV•S addr•ss 762000 
switch 2 off 4!1iV•S addr•ss 764000 
switch 1 off ~nv•s addr•ss 770000 

noYmal address •s 774510 which- AS "wi ~ch•s 1.2,5,7 •nd 10 off. 
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SWIT-CHPACK E69 s•l•cts 1 uector address· and boot function1 

swi ten 10 off giu•s •ddress 4 
switch 9 off giu•s address 10 
switch e off giu•s •ddr•s• 20 
switch 7 off 9iu•s •ddress 40 
switch 6 off giues •ddress 100 
switch s off gi11•• •ddr••• 200 
swl tch 4 off gi11•• •ddress 400 

norm•l v•ctor address is 120 which switch•• 6 •nd 8 off. 

switch 2 / switch 3 / function 

on / on / rernot• bocit· dis•bl•d. 
on / off / renot• ·boot from systam boot ronta 
off / on / ramote boot· •n.d sustam lo•d. 
off ./ off / ramot• boot disabl•d. Cu•x,pdp) 

£69 switch 1 should dwaus b• on. 

The DELI.IA D•rforms a ••lf test on pow•r up and indicates th• 
resul.t of th• t•st in th• l•ds on th• modul•· Th•r• are l•ds D2 
throuqh to D9. D2 Is th• furth•st on• awau from uou if you are 
standin9 in front of a BA11-K or th• hlgh•st l•d if th• Delua is 
mounted u•rtically. Th• l•d P•tt•rn cycl•s during s•lf t•st and 
if it passes after about 15 s•conds then onlu DB should be on. OS' 
m•11 flicker during norm•l us•g•. An11 other pattern' indic•t•s an 
error. A common error cod• caus•d by h•uing no tr•nsc•iu•r 
conn•cted is leds 3,S,7,8 •nd 9 on. 

DIAGNOSTICS I EVDYB 
ZUAD?? 
XUAD?? 
EVDWC 

VAX Leuel 2R 
PDP runction•l 
DEC/XU Test· 
VAX NI Exercis•r 

Th• only t•st equipm•nt req.uir•d for a DELI.IA is •n H4080 turn 
around conn•ctor. 

Count•r lnform•tion is suppll•d by th• DELUA to it's de11ic• driu•r 
which m•u be r••d using DECNET NCP or using th• LAT control 
pro9r.m 0 LATCP. To st•rt LATCP tuP• MC LATCP, wait for the LCP> 
prompt •nd th•n tuP• help, 
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EK-DELUA-UG 
EK-DELUA-TM 
MP-01787 

18.7.6 Softwar·• 

Us•r Guiel•· 
T•ch Manual 
Print S•t 

Tf'I•· DELI.IA us•s tl'I• XEDRIVER ( •-• as tl'I• DEi.NA) ·and 
minimum of IA'IS 4.4. DECn•t-vAX and DECn•t-Ultrlx 
DELI.IA. Tl'I• v•rsion of XEDRIVER raquir•CI is X-16. 
controll•r loopback is not support•d. 

18. 7, 7 Problems And Sol uh ons 

r•ciui r•• a· 
support tl'I• 
Tl'I• DEi.LiA 

o 8200 or 8800 may crasl'I wl'l•n UETP is run on a DELIJA, Tl'lis· on• 
is .rar• and will b• fix•CI bY an fco •. 

o Ultrix mav not r•cogni•• a DELI.IA wl'l•n it is boot•d on a 8200. 
This is caus•d bv a bug in th• Clriv•r not waiting for tl'l• s.•lf 
t•st to compl•t•. · 

o U•tD •rFors wh•n· H4080 conn•ctor is 
BSOO/SSS0/8700/8800 cau·s•CI by sof twai'• bug. 

on 

o .Th•r• is a orobl..,. at th• mom•nt wh•r• "circuit bo~nc•• or lat 
Cllsconn•ctions ar• •••n. Thar• \~ 6n FCD p•neling to fix this 
orob19m, not ·y•t auajlabl•· FEB SB. 

0 

0 

0 
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Th• DEONA is• 0-bus to •th•rn•t int•rf•c:• for us• with PDPll or 
0-bus VAX systt1ms. Th• DEONA is not IEEE 802,3 compli•nt. It is 
a doub.l• h•ight modul•. It conn•cts to •th•rn•t ui• • tr•nsc•1'v•r 
or a DELNI. It is • OMA d•uic•. It cont•ins on bo•rd Rom-bas•d 
di•gnostics for pow•r •Jp and boot, Th• host c•n b• boot•d via U'I• 
DEONA. Th• host c•n down linot-lin• lo•d to oth•r nod•s in th• 
n•twork using th• OEONA. Th• DEONA h•s • s•nity timO.v which can 
b• us•d to c•us• • svstl!lm r•boot. Th• s•nitY tim•r is •n•bl•d by 
softw•r• and r•gul•rlv r•s•t .unl•ss svstl!lm p•rform•nc• d•gr•d•s. 
If th• sanity tim•r •xpir••• th• DEQNA n•gat•s OCOK to c:aus• • 
svsum to •x•cut• its bootstr•P cod•. Th• DEQNA q-bus interfac• 
us•s • hold off tim•r of ' micros•conds to allow oth•r OMA d•11ic•s 
to us• th• bus, but this is dis•bl•d If th• fifo is half full or 
1f W2 is remov•d. Th• OEQNA also us•s • 10 microsScond bus 
tim•-out tim•r to caus• • NXl1 int•rrupt if th• bus sl•v• fails to 
r•soond. 

H7,04 Modul• 
CK-OEONA-KA Cabl•/bulkh••d for POP-11/23 
CK-OEONA-KB Cabl•/bulkh•ad for MICRO POP-11 
CK-DEONA-KC Cabl•/bulkh•ad for POP-11/23-PLUS 
70-21489-01 Loopb•ck connector 
12-22196-01 loopb•ck conn•ctor 
H•int .. n·•nc• philosophy is option swap th• modul•· 

18.8.3 lnstall•tion And Configur•tion 

Th• OEQNA I 

o is 2.2 aclo•ds. 

o is O.S de.loads. 

o o.s .mps at +12v. 

o should b• th• hi.,,h•st coriori t11 d•vic11 on th• Q-bus so 1 t ro•Ht 
bot th• din• d•v1c; n••••st to th• cpu. 
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Wl 

W2 

W3 

This ;ump•r is ;ust b•low th• t•st point. 
Wl in s•ts DECNA aadr•ss to 17774440 <first DECNA.l 
Wl out ••ts DEQNA addr•ss to 17774460 (s•cond DEQNAl 

W2 is n•xt to th• sciu•r• chip n••r th• •d9• conn•ctor. 
It Is rar•ly r-ou•d. R-ouing W2 disabl•s a Sus•c bus 
hold off t im•r. 

W3 is just b•low th• l•rg• BOROM chip n••r th• h•ndl•· 
W3 r-ou•d •n•bl•s th• s•nitY tlm•r •t inHi•liS•tion. 

All thr•• ;ump•r• are inst•ll•d during manuf •cturin9, 

1a.a.4 Diagnostics And M•int•n•nc• Aids 

18.8.4.1 Self T•st -

Th• D•cin• h•s • boot/diagnostic rom , BOROM, which contains pdp-11 
cod• •~•cut•d bY th• cpu to. test' th• D•cina. This Is call•d a 
Ci Hz•nship· test. Th•r• ar• thr•• l•ds us•d to indicat• th• 
r•sults of the t••t. All th• l•ds come on on• s•cond •ft•r power 
up. Th• 1st l•d goes off when the t•st starts i• BOROM ccint•nts 
lo•d•cl .• bootstrap •••cutin9 •nd first set up pack•t pr•fill lo•d•d 
ok. Th• second led goes off if th• int•rn•l loop t•sts ar• ok. 
Th• third led goes off if th• ••t•rn•l loop t•sts •r• ok. Th• 
third t•st actually sends two frames onto th• •thern•t. on• of 
m1n1mum l•ngth followed by on• of m•ximum l•ngth. If th• t•st 
fails th•n r•gist•r 0 in th•'cpu is us•d to indicat• th• raason 
for th• fallur•. Th• user 9uid• explains all th• bit m•anin9s if 
You can't work it out ·from th• l•ds. 

To run this t•st ;ust tru and boot th• s11st.,,. from th• OEQNA. 
This m••ns that th• cpu must hav• OEQNA boot roms install•d. If 
th•·cpu do•s not boot from th• OECNA than it could run this t•st 
wh•n It inlti•lis•s th• OEQNA during normal sust- startup·, In 
practlc•, I haue found that th• DECINA usually.works quit• happilv 
with· a.U thr••· 19ds illuminated, 

18.8.4.2 ZONA?? For POP-11. -

This diagnostic attempts to locat• th• following fru's 1 

0 

0 

0 

0 
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It is ok to run this di;o9nostic on ·B live •th•rn•t. If th• DEONA 
is not conn•ct•d to th• •th•rn•t th•n th• di•gnostic should b• run 
.1n int•rnal ext•nd•d loopb•ck mod•· 

To run Zf>.IA?? 1) boot xxdp+ , 2) r zqna?? , 3) st•rt 
Th• di•9nostic •sk qu•st1ons1 

C:HANGE H.a ( L l ? 
• OF DEVICES CDl? 
OEONA 1/0 PAGE AOR (0) 174440? 

INTERRUPT VECTOR ADR (Ol 700? 

CHAN GE SW ( L l'? 
DO YOU WANT TO TEST THE SANITY TIMER (L.l?­
IS SANITY TIMER JUMPER ENASLED/CUT <L>? 
SANITY TIMER TIME-OUT VALUE (0) ? 

EXECUTE TESTS IN INTERNAL/EXTENDED 

y 
1 Of 2 
174440 for 1st D•qn• 
174460 for 2nd D•qna 
700 for 1st D•qn• 
704 for 2nd D•qna 
y 
Y or N 
N or Y (remou• W3) 

Os 1/4 S•cond,1• 1 S•c., 
2• 4 t.•C•oo 3•16 s•cs., 
4s 1 minut•~ 5E 4 mins., 
6• 16 mins., 7• 64 mins. 

LOOPBACK MODE CLl? Y ~ int•rna.l •xtend•d· 
N = int•rnaJ. and •• ternal 

SY STEM HAS BLOCK MODE MEMORY ( L l? Y or N . 
<O-bus memor1•s "aft•r' MSV11-L h•u• block mod• c•P•biJ.ity) 

18.S.4.3 DEC/Xll Ex•rciser CXQNA) -

Oeu1c• address 174440 
Vector 700 
BR L•v•l I ' 
Numb•r of DEf>.IA's 1 1 
W2 must b• out, WS must be in. 
Softwar• r•gist•r 1 is used to control int•rn•l 
loopb•ck/•xt•rn•l loopb•ck and print/noprint •rrors. 
m••ns 1nt•rn•l •xt•nd•d looe>back. · Bi tO=l m••ns •xt•rn•l 
so a transc•iv•r or loopback conn•ctor is n••d•d. Bit 
or1nt •rror m••••g•t. .. Bit i~1 m•an-s do not. 

•xtend•d 
Bit O=O 

looob•ck 
1=0· m•lins 
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MOO ONAAO 16 <CR> 
l <CR> 
To t•st a ••cond OECINA 
MOO ONAAO 6 <CR> 
177460 <Lr> 
704 <CR> 
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This progr.,, is '-"!IA?? and runs und•r XXOP+. It can b• us•d to 
loop t•st a OECINA on a liv• •th•rn•t svst11111 and also loop oth•r 
nod•s and id•ntif11 oth•r nod•.•· Th•r• u• too many d•tails to out 
in·tO this docum•nt but If \IOU load th• diagnostic ,g•t to th• NIE> 
prompt and t11P• HELP i~ will t•ll YOU •v•rvthlng you n••d to know 
(and som• thing!i you didn't want, to know). This diagnostic: is 
v•rY similar to EVOWC on a DEL.NA. 

18.8.5 R•f•r•nc• Oocum•ntation 

EK-OECINA-UG-001 
HP-0188:5 
HP-01811 

18.8.6 Softwar• 

Us•r Guid• 
1 Print S•t 

OEONA Cabin•t Kit Print S•t 

Th• BOROM not only inc:lud•s onboard diagnostics but also MOP 
protocol cod• us•d for downlin• loading ilnd loop t•stin9. Wh•n a 
sv"t""' boots 111a the OEQNA it must contain th• c:orr•ct boot roms. 
Th•s•. boot roms will load th• cont•nts of th• BOROM into th• cpu 
m...,or11 th•n •~•cut• th• program which runs th• OEONA citiz•nship 
t•st and th•n, if th• t•st pass•s, r•qu•sts a down lin• loild from 
., sui tabl• host on th• •th•rnet. To r•qu•st this load th" cpu 
us•s MOP protocol which IS an •th•rn•t fram• with th• fram• tvo• 
S•t to "MOP" , th• sourc• addr•ss itqual to th• rom on th• DEONA, a 
multicast d••tination addr•ss and a data fi•ld indicating "mop 8 
load r•qu•st•. All oth•r syst11111s on th• •th•rn•t will r<>c•iv• 
thU• m•ssag•· If any of th11111 hav• b••n s•t up to r•spond tn•n 
th•y will s•nd th• appropriat• primary load•r ittc. and tn• boot 
will continu•. Pl•as• not• that lavc:·'s n••d minimum r•v 1.13 o::ou 
roms and th• fco E0-1418-01. 
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18.8.7 Probl..,,s And Solutions 

o If a DEClNf>l is chang•d and th• syst..,, is boot•d via th• OEONA 
than th• rom containing tha 1>hYsical athttrnat addrass must ba 
ramovad from th• old modula and fittad into th• naw modula. 
If this is not don• than th• n ... addrass will not.ba 
racognisad bu th• load host. 

o Multipla OEClNf>l's in th• sama cabin•t axcaads fee .mission 
guidalinas. 

o Circuit up/down probl•Ss in \A'IS 4,3 causad by bugs in 
XOORIVER. Go back to IA'IS 4.2 driv•r or upgrada to IA'IS ~.4. 
This IA'IS 4.3 driv•r ·also r•ports lots of fals• •frama too long 
•rvor9•a 

o Ne downlina load possibla usin~ broadband atharnat bacausa 
signal lat•ncy causas CO t•s.t to fail with loss of carriar. 

Whan conn•ct•d to broadband •rror countars always raport 
~short circuit• •rrors for ••CM transmit. 

Diagnostic ZCNACO or ·oo fail with 'bad sta·tion addrass 
chacksum•; This is a bug. 

o In a LAVC •nvironmant running vms 4.6 it is advisad to sat 
sysgan paramatar PE5 to a valu• of 2. 

o If an ultrix vL2 svstam has a hanging DECINA and a •qarastart• 
mttS.,419• is 9•neirat•d th•n th•r• is a patch aYai J,abl•~ 

o Thar .. is a bug in XODRIVER for vms4.:5 w.hich c;ous•s an accass 
uiolat1on at XOORIVER+OFOC. It is fixad in vms ,,6. 

OEONA should ba ravision El/E2. Tha latast FCO is H7504-R-00:5, 
Tha. uart numb•r Is E0-01418-01. Although it is only codad "R' it 
is important that this FCO is dona on avary svst..,, and it has ba•n 
tr••t•d as • mand;otorv FCO on all contract customar sit•s. This 
FCO i nv11lvas a modul• swao and tast and tak•s on• hour. 
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18,9 DELOA - Q-BUS INTERF'ACE 

Th9 DELOA is similar in functionali tY to tli• DECNA. It is IEEE 
802.3 compliant. It is also a doubl• hai9ht modul•. Th• OELQA 
has som• •xtra f•atur•s includin9 a pow•r-up ••lf t•st and •xtra 
bits ·in th• r•9ist•rs to allow tn• softwar• to s•• if th• t•st 
oass•d. Th• OELOA can also accspt r.,,,ot• tri99•r commands to 
allow th• svst..,. to b• r•boot•d r.,,,otely, Th• DELOA nas a. fuse 
for· thei poW•r to th• transc•i v•r o 

18,9.2 Comoon•nts list 

M7:'l1Ei 
Cl<.-DEL.OA-l'A 
CK-DELOA-YB 
CK-DELOA-YC 
70-21489-01 
12-.22196-02 

Modul• 
Cab!a/bulkl'l•ad for BA123 
Cabl•/bulkh•ad for BA23 
Cabla/bulkh•llld for H9642 
LooDback connector 
Loopback conn•ctor 

Main tenanc• Dhi los.op·hv is. option. sw.ap th• modul•. 

18.9,3 Installation And Configuration 

The DELOA is 2.2 acloads and O.:'l dcloads. It ••auir•s 2.5 amps at 
+Sv ;ind 0.:5 amps at +12v. Tn• DELOA should b• th• hi9h•1H 
prtof'i tv d•vic:• on th• 0-bus so it m~st b• -theo dma dovtc• n'e-ar•st 
to the CPU' 

SWJ SW4 
on 
on 
off 
off 

on 
off 
on 
off 

normal mod•, r.,,,ot• trig9•r disablad, 
normal mod•, r.,,,ota trigg•r anabl•d. 
DECNA mod•, sanity tim•r disablad. 
DEONA mod•, sanity t m•r onabl•d. 

Th• default switch satting is all on (elosad), Th•s• switches 
onlv aff•ct the stat• of th• DELQA imm•diat•lY followin9 pow•r-uD. 
Norma! mod• allows th•.DELOA to us• its •xtra f•atur•s but th• 
DECINA d•v i ca dr 1 v•r alwavs cnang•s th• mod• to DEQNA inod• wh•n 1 t 
uses th• DElQA, The softwar• can also •nabl•/disabl• th• san1 t•J 
timer o 
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Th• c1t1z•nshiD t•st is th• s .... ilS for th• DECNA, and only occurs 
during an •th•rn•t boot or if th• softw•r• in1ti•t•s it. R•f•r to 
th• DECNA s•ction for l•d m••nings. 

Th• OELOA will •lso o•rform • Dow•r uo s•lf t•st if it is s•t to 
"norm•l" mod•. In this c•s• all l•ds illumin•t• inm•diat•lY aft•r 
pow•r UD, th•n l•d 1 stilYS on to indic•t• int•rnal t•st in 
0rogr•ss, l•d 2 com•s on •sw•ll to indic•t• •xt•rnal t•st in 
progr•ss •nd th•n all thr•• l•ds com• on if th• t•sts o•ss. 

Th• DEC/Xll Ex•rcis•r is th• ,..,.. •s for th• DECNA. 
and 4 should both be off (op•nl, 

Switch•s 3 

The NIE N•twork lnt•rconn•ct Ex•rcis•r is th• ,..,,. VNIA?? 
for th• DEQNA, 

E~.-DELOA-UG-001 
EK-DELOA-MC-001 
EK-DELOA-TD-001 

Us•r's Guid• 
Maint•nanc• C•rd 
T•chnical D•scriotion 

The OELOA will us• th• sam• driY•r as th• DECNA. 
information r•gardin~ v•rsions. 

nave no 
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The DESVA allows a Microvax 2000 or a Vaxstation 2000 to connact 
to thinwira athernet. It comas as standard in a Vaxstation 2000 
and is an option for tha Hicroua~ 2000. A DESTA is not r•quired, 

DESVA-AA ComDlata Option for Microva~ 2000, '4-16904-01 DESVA 
~cb. 

18.10.3 Installation ~nd Configuration 

lnstall•d in.on• of the thr•• "daughtar board" slots on the 
motherboard betwaen the sustem module and the powar supplu. Th• 
etharn•t address rom actuallu sits on the sustam module. 

16.10.4 Dla9nostics And Maintananca Aids 

There ar• rom resident self tests and· axtanded tasts. The 
extended tests will tast the DESVA. A loopback connactor is made 
up a T-conn•ctor and two th1nwir~ t•rminator~. 

When th• sv~tem is pow•r•d ono rom resid•nt t•sts run and th•n 
generate a configuration tabla. Test ~O is usad to displav th• 
configuration tabl•~ Th~ t•sts ar• run from th• con~ole orompt 
»>. 

Type TEST 1 to run th• self t•st, TEST 0 
•~•rciser, .or TEST 101 for field saruice mode 
tho console prompt, Then tuP• TEST 'O 
configuration table and s•• the result of the 

to run th• ~vstem 

•x•rcis•r. Wait for 
to look at th• 
tast. 

( 
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The conf19ur~tgon table will show s~v•ral columnc of numb•r~i 
KA410-A Vl.O CDU revision 
ID OS-00-28-02-AA-02 ethern•t address 

NI 0000.0001 v1.o 
) ),' 

The ••su!t of th• DESVA t•st gnould be 0000.0001 
A r•su!t of OOxx.0001 m••ns t•St o•ss•d after r•tri•s on th• eth•rnet. 
A r•sul t of 0000, 7000 Of at>o""" \JSU•llv an ethernet Cablin9 orot>lem. 
A ••Sult of 0000.7004 me•ns the th1nwir• c•bl• is not connected. 
A result of 0000.7009 me•ns the th1nwire cable is not terminated. 
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To do loopback t•stin9 using tli• DESVA run t••t 90. This puts th• 
Hicrovax into loopback mod•, it acts lik• a loopback conn•ctor, so 
that otner nod•s can do loop t•sts. Once tli• syst""1 9o•s into 
this mod• it cannot do anvtliing •ls•· Wnen th• loopback t•sts ar• 
finisli•d •nt•r <CR> to 9•t a r•port. 
H•r• is an •xampl• of a consol• printout during loopback t•stin9• 
»> TEST 90 
_E_n•t•_util 
ID 09-00-28-04-AB-CO <--- your own •th•rn•t addr•ss 

Now do th• loopback t•sting from anoth•r nod• 
AA-00-04-00-04-01 <--- addr•ss of n•xt nod• 

Wh•n t•'sting finisli•d tyP• <CR>. 
<CR> 
r•q•num 
tx•_cnt 
rx'S~ent 
m>icats_cnt 
r_•Yf' 
r _fr am 
r_crc 
t_•rr 
t .... on• 
t_buf f 
t_!col 
t_r 'CY'Y 

1._•-rr 
s_babl 
s_miss 

- 0 

- 0 
- 0 

- 0 
.- 0 
- 0 
- 0 
- 0 
- 0 
- 0 
- 0 
- 0 
- 0 
- 0 
- 0 

Now ent•r control/c to •xit 

sysidS_cnt 

jnkS_pku 

r_oflo 
r_buff 
t _mor• 
t d•f 
t:uflo 
t_lcar 
lingS_tx 

s __ c•f'r 
s_m•rr 

t••t 90. 

- 0 

- 0 

- 0 - 0 
- 0 - 0 - 0 
- 0 
- 0 

- 0 
- 0 

So, what do•s all tliis junk m•an? Anvtliin9 b•ginnin9 witli a T is 
~ tranmit vrvor 0 i• on• collision~ mov• than on• collision, 
tran~it d•f•rr•d, no buff•r, fifo und•vflow, lat• collision, lost 
carri•r~ maximum r•try •rrov or MngS_tx m•ans transmit failed to 
compl•t•c Anythin9 b•ginning with •H R is a r•c•tv• errorij i• 
framing •rYor~ f~fo o~~~flow~ ere •rror~ no r•e•iv• buffeYe 
Anvthin9 b•ginning with an S is • syst11111 •rror, i•. babbl• •rror. 
collision cli•ck (h•ertb••t •rror), miss•d peck•t no buff•r, memor~ 
•rror. All of tli• otn•rs ar• totals wliicli are unlik•ly to help 
fix any probl11111s. 

HP-02431-01 

( 
\ 
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Tl'•• VHS n-• .of a OESVA is ESAO 1, Th• D•cn•t nani• iS SVA-0, 
Mi~roums shoul.d b• a minimum of 4.SB for standalon• or 4.SC for· 
LAVC. Ultrix should b• 2.0. 

18.10.7 Probl.ms And Solutions 

o On som• Vaxstation 2000's th• OESVA has a ti•-wrapp•d dau'!lht•r 
bo.ard on th• modul•. Som• of th•s• modul•s hau• an •>< tra 
caoac1tor fitt•d that caus•s th• sust.m to shut down 
int•rmiCt•ntlu with th• pow•r supplu fan off, Th• r•v is. 
AXlO, Al.Bl or Cl. Th•s• •boards should b• r•placdd with 
modul•s that do not hau• dau9ht•r boards h•ld on bu ti•-wraos .• 
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The DEBNT is th• eth•rnet int•rfac• for the Bl-bus. It also 
contains a controller for a TK50 taP• unit. I do not int•nd to 
cov•r th• tape con troll er in this ar ti cl•. Th• DEBNA is th• 
•th•rn•t interfac• without th• TK50 controller, which will 
"""ntually replac~ the DEBNT. 

1B.11.2 Bri•f Functional O•scription 

Th• DEBN>1 has a microuax chip on board to run th• r•sid•nt control 
firmware. A LANCE chip (Local Ar•• N•twork Controller for· 
E.th•rn•t > imolements th• •th•rnet int•rfac• data link lauer. 
Ther• is a PROM containing th• •th•rnet address •. 

18.11.3 Com.oonents Li st/Maint•nanc• PhilosoDhy 

T1032 
T1034 or. YA 
12-22196-01 
17-01601-03 
17-01601-02 
17-01601-04 

DEBNT Module 
OEBNA Module 

Ethern•t Loopback Connector 
·5' lnt•rnal cabl• for 8500/8700/8800 
8·" In ternaJ. cable for 920-0/8300 
15' Int. cabl• for 8500 •tc •xo. boxes 

18.11.4 Installation And Conf.iguration 

Th• DEBNx·' s nod• id is d•t•rmi n•d bu the nod•-i d plug on th• VAXBI 
backplan• and Is ind•o•nd•nt of its· sl~t location. Th• node-id as 
us•d to d•termln• which .9K-byt• block in VAXBI nod• spac• is 
assigned ·to th• DEBNx. Th• device r•gist•r is directly acc•ssibl• 
as a VAXBI address at address bb which is the base addr•ss of th• 
assign•d nod• spac•. Bi t.s 15 to O indicate th• d•uic• tuo• and 
for a DEBNT or DEBNA it ·should b• •410F. So· bY examin.ing ••ch bb 
in turn you can find out which nod• id is a DEBNx.· · 

Pow•r consumption is 27.58 watts at Su typical, 44.l worst cas•, 
33.42·VAXBI standard Pow•r. 

if th•r• ar• seu•ral DEBNx on on•. sustem th•n VHS 4.6 is reciuir•d. 
Th•r• is a m•ximum of 2 o•r Bl/system· for an 8200/8300. Ther• is 
a maximum of 3 per Bl and 4 per system for an 85/87/eBOO tvstem. 
A DEBNT and a DEBNA should not b• configured on the sam• svstem. 
Th• oow•r for th• tT"ansc•iv•rs 1s obtain•d from th• svstnt eio•.,,er 
suppl" using pi gt ail cabl•s. Two of th••• ca!:>l•s are •"ail ~ble on 
an 95/87/8800 s11st11111, on• on a BA32 bo• 82/9300 sustem and two on· 
an ANTAR·Es box 82/8350 svstem. This m•ans thac if th•r• ar!! "'ore 
OEBNA's on a svstem Chan th•r• aro1· pow•r pi9tails, tner. .tne 

0 

() 

·O 
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additional OEBNA's hav• no oower available for transc•iv•rs, Tti•v 
should b• connect•d ·to a transce.iv•r th&it n••ds no pow•r or ci 
OELNI, 

If it is 
with a 
filctorv 
supply 
r•ports 

r•qu1r•d to up9rad• a 82/8300 svst...,, r•placin9 a DELll'IA 
DEBNA, th•n it is lik•lv tl'lat 'no pow•r pi9tail will b• 

fi tt•d. Part numb•r 17-00684-02 is r•quir•d and tti• pow•r 
n••ds to b• dismant.!.•d. Alan Williams from lnstall•tions 
th•t this cabl• 9o•s on J13 insid• th• pow•r supply. 

13.11.5 

S•lf t•st 
Etl'l,.rn•t 
EVDYC 
EVOYD 

18.11.:s.1 

rom bas•d functionill 
Ethern•t Dia9nost1c L•Y•l 3 
E th•rn•t Ex•rci ser L<>Y•l 2R 

Th• rom-bas~d s•lf test execut•s ~ft•r oow•r up or s•lf t•stG 
Th•re are up to two $•ts of l•ds on th• modul•. All of the l•ds 
are off '""h•n the [1EBNx: is first pow•r•d on~ The qr••n l•ds 
illumin•lt• if th• t•P• t•StS p•ss. Th• "•llow l•ds uiumin•t• if 
all th• t•sts oass. If the yellow 1-'d com•s on for t•n seconds 
and th•n 9o•s o•Jt """" TK:SO 109i c ts bad but th• •th•rnet 
interface ~hould.~till w~rk. 

18.11.S.2 Eth•rn•t Rom 8as•d runct1onal -

ll Us• a VAXBI forw•rd command from th• proc•ssor consol•. •9 on 
an 8200 tvp• Z <num> wh•r• \num> is th• node numb•r of th• DEBNx. 
This m•ans that all furth•r consol• commands ar• forward•d to th• 
OEBNx. 

At this sta9• \.lOU should 9•t a.RBDn> prompt wh•r• n ts. th• nod• 
id. 

Tvp111 DO to run th• OEBNx s•lf t11tst ( sam• as pow•r uo t•stl. 

Two lin•s of printout will app•ar on th• Consol•. If thlll first 
lin~ b•9ins with P ~hen it pass•d. If it b•91ns with F th1tn it 
fail1td·. Th• s•cond l1n111 shows th• Pow•r Up Di•9nostic R11t9ister. 

Tvp• Dl/T~l to run th~ NI t•~t with loopb•ck conn•ctor. To run' 
thJS t•~t a standard ~th~rnet loooback conn•ctor i~ connected to 
th• OEBNT or to th@> •ri·:l "' the transc•1ver cabl•. 
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Typ• 01/T•2 to run th• NI t•st without loopback conn•ctor, Th• 
OEBNT must b• eonn•ct•d to a liv• •th•rn•t svstem for this to 
workc Exc•ssiv• traffic may caus• it to fail. 

F 4 
SE NI 

· 12 A!5A!5A:5A5 

410F' 
00000000 
OOA5A!5A:i 

0~000002 
00000000 
00000000 00000010 1FFB1020 

F Fail or could b• S•Status or P•Pass 
4. . " Nod• numb•r 
410F OEBNT or OEBNA modul• ( 410E • DEBNK ) 

CA OEBNT m1crocod• bug caus•s this to b• OlOF' 
00000002 Pass count 
SE = Soft error or could b• HE•Hard •rror or FE•Fatal •rror · 
NI s Eth•rn•t int•rfac•o Could b• rom, uv•x, r_.., tkctlg •tco 
00000000 =Unit no. 
00000000 • T•st numb•r· 
12 • Error cod• <cod•s 60-68 ar• NI •rrors) 
ASA:IASA:i = Expect•d data 
OOASA:!A:i • R•c•1v•d data 
00000000 = see 
00000010 = Addr•ss 
1FFB1020 •Program Count•r. 

Status Y•oort contain just th• first two lin•s. 
Pass r@ports cont•i-n just th• first lin•& 

19.U.:5.3 EVDYC And EVOYO -

To t•st th• OEBNA ne•ds diagnostic sup•rvisor 10.8 availabl• on 
VAXPAX 29. To autosiz• ti•• OEBNA requir•s EVSBA v•rsion s .. 3 al30 
fr om VAXPAX 29. 
To attach a DEBNA us• th• following conmands1 
OS> ATTACH NBIA HUB NBIAO 0 
OS> ATTACH NBIB NBIAO NBIBO 0 2 
OS> ATTACH OEBNA NBIBO ETA 0 
OS> ATTACH LANCE ETA ETAO 

c EVOYC v•v si on 1. 2 do•s not suopor t th• DEBNA and '3i v•" the 
wrong •rror cod•s if th• DEBNA has r•v 2.38 roms. 

() 
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o EVDYC u•rsion 1.3 do•s not support th• DEBNA but giu•s th• 
corr•ct •rror cod•s. 

EVDYC u•rsion 1.4 supports th• DEBNA. It is •lso auail•bl• 
from VAXPAX 29, 

o EVOYC t•st 2 will not work using • st•ndard •th•r·n•t loopback 
conn•ctor. It· is OK using a DELNI, H40BO or H4000 conn•ct•d 
to •working •th•rn•t. 

EK-DEBNT-TM 
EK-DEBNT-HB 
EK-DEBNX-IN 
EK-DEBNX-TM 

T•ch. 1'1anu•l 
Maint•nanc• Handbook 

DEBNA/OEBNK lnstall•tion H•nua.!. 
DEBNA/OEBNK T•ch, l'1•nu•.l 

18.11.7 Softw•r• 

Th• DEBNT is suoport•d from VMS 4.4. Oriu•r is ETDRIVER. D•en•t 
circuit 1s ca.l.l•d BNT-0. Th• DEBNA is support•d from VMS 4.S. 

18.11.8 Prob19ms And Solutions 

o Th•r• is a configuration r•striction. Th• DEBNT must h•ue a 
high•r nod• id th•n •nu oth•v t•P• contro.ll•r on th• sam• 
Bl-bus. If th•r• ar• s•oarat• Bl-ch•nn•.ls th•n th• DEBNT must 
b• on • high•r chann•l th•n •nu oth•r tap• control.l•r. 

o It is not support•d to hau• a DEBNT and• DELUA/DELNA on th• 
sam• sust9m using VHS 4.4. 

o Th•r• is • w•rning m•ss•g• g•n•rat•d by th• DEBNT driu•r in 
'.li1~ 4. :5 which i ndi cat•s th•t th• mi crocod• on th• DEBNT is 
incompatibl• b•caus• it is not R•u 100, Pl•••• b• awar• th•t 
this 1s only a warning m•ssag•. Th• R•u 100 microcod• is not 
u•t au•ilabl• and th•· dr 1 u.,r cannot b• patch•d so b• v•adv to 
inform custom•rs that no action is r•luir•d if this m•ss•9• is 
s••n. 
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o Ther• are two FCO's for th• DEEINT which fix a fir.....,ar• probl.,,.. 
conc•rning th• LANCE chip which r•sult•d in occasional out of 
s•qu•nc• and duplicat• Pack•ts. This m•ans that the circuit 
go•s down intermitt•ntly. Th• numb•rs ar• E0-01444-01 for a 
s•t of four proms and E0-01444-02 for an rxSO floppy 
containing Etdriv•r X-13C. Th•. s•cond FCO is for VMS 4,4 only 
and is not r•quir•d from VHS 4.S. Th• proms ar• part 23-216E6 
in location E4B. part 23-217E6 in loc!pion E70, part 23-21BE6 
in location E71, part 23-219E6 in location E72. Th• board 
b•com•s r•v F1/F2. Al! D•bnt modul•s n••d this feo. 

o The DESNT has a microcod• bug which puts •OlOF in the d•vice 
tYP• r•gist•r inst•ad of +410F. 

0 ECl-OlS00-01 is FCO DEBNA-ROOl and consists of ., rom ehang• to 
chang• th• C>EBNA modul• r•vision to rev E. E79 is 
23-2BOES-OO, EB1 is 23-2B1E:5-00, E2 i" 23-2:10E6-00, E6 is 
23-2:51E6-00, EB is 23-2S2E6-00, E13 is 23-2:53E6-00. This is 
not 11•t 111vailabl•. FEB ee. 

o E0-01496-01 is FCO T0132-R001 111nd consists of a T1034 ·module 
r•v F. All T1032 modul•s will b• reolac•d using this fco Cbut 
not v·ao. R•v F modul•s hav• th• sam• roms as abov• and also 
23-215K3-00 in location E43. 

o Th•r• is curr•r1tlY a ••v•r• sh.O'i"t•q• of th•s• modUl•s. S•• 
th• faetflash thlllt lists all th• information r•quir•d bafore a 
r•qu•st for oarts can b• ser••n•d. JAN 1999. 
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Th• DECNA is th• 
seri•s. I - h•u4P 
Drob.lems. 

eth•rn•t int•rf •ce 
inc.lud•d· It· h•r• 

for 
in 

Profession•.! 300 
it c•us•s n•twork 

18.12.2 ~ompon•nts List 

54-15987-01 
17-00612-01 
12-22196-01 

DECNA Modul• 
5m PVC tr•nsc•iu•r c•bl• 
Stand•rd looDb•ck conn•ctor 

19.12.3 lnstal.lataon And Configur•tlon 

Th• DECNA is insta.ll•d in •nY slot to th• right 
modu.l• (0034), Th• svstem unit t•st is 
inst•ll•tion. Th• pow•r for th• tr•nsc•iu•r com•• 
300. The on.lu wav to ••• if th• pow•r is ok Is to 
a st•ndard •th•rn•t looPb•ck conn•ctor p.lug9itd into 

of th• memorv 
upd•t•d during 

from th• PRO 
us• th• led on 
th• NETl port, 

The oow•r up s•lf t•st tests th• •ntir• system, If th• ••.lf t•st 
pass•• th•n a DIGITAL .logo •PP•ars on the scr••n. If it fails 
th•n a pictur• of th• sustem •PP••rs high.li9hting th•. def•ctiue 
modul•. Th•r• is a.lso a displau llk• this• 
XXYYYY XX • Slot YYYY • Error Numb•• 
ZZZZZZ ZZZZZZ • 42 for DECNA 

If th• •rror numb•• is 110 or l••• th•n chan9• th• DECNA. 
If th• •rror numb•r is 111 or mor• th•n th• fault is •xt•rnal. 
If th• •rror numb•• is 0000 th•n th• transc•iu•r c•b.l• is out. 
Us• th• •th•rn•t loopback conn•ctor to isolat• th• fault to on• of 
th• transc•iu•r cabl•, transc•iuer or possibly DELNI. 
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E8-26165-55 PRO 300 Co....,s Handbook EK-OECNA-IN 
Installation Guid~ 

18.12.6 Probl..,,s And Solutions 

Paq,. 18-36 
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A OEPCA is an int•rfac• to allow an IBM-PC to conn•ct to thinw1r• 
eth•rn•t. With th• addition of a OEPCA-AU option it can conn•ct 
to a norm•l transc•iu•r cabl•. Th•r• is a mous• that plugs into 
th• OEPCA. Th• board includ•s an IBM PC bus int•rf ac• •nd a lane• 
chip for th• •th•rn•t int•rf ac•. Th•r• is a OLL rom which 
contains d•ta link laY•r firmw•r• us•d bv th• l•nc• chip. 

Th• OEPCA is custom•r installabl• and w• do not p•rform on-sit• 
install•tion or m•int•nanc• unl•ss th• PC is on contract with DEC. 
Th• custom•• must di•gnos• faults •nd swap th• option with 
off-sit• ••turn. W• will install this option on a P•r-call basis. 

18.13.2 Compon•nts L•st 

OEPCA Modul•. 
IDC-OSU8 cabl• assv .• 
pc to •th•rn•t c•bl•· 
11<250 k•vbd cabl•. 

70-24252-01 
17-01491-01 
17-00612-05 
17-01517-02 
12-22196-01 
12-25628-01 

transc•1v•r loocb•ck conn•ctoro 
mouse looob•ck conn•ctor. 

18.13.3 Installation And Configuration 

Th• PC/AT •nd PC/XT ar• fitt•d with suitabl• pow•r suppli•s. If a 
PC h•s only a 63.5w or 89w pow•r supply., th•n it will n••d to b" 
r•Plac•d with• 130w oow•r supply. 

Wl to W5 ar• us•d to s•l•ct IRQ's on th• IBM bus, 
lik• a BR l•u•l on a unibus. On an IBM PC th•r• 
d•uic• P•r IRQ lin•. Th• OEPCA modul• th•r•for• 
lin•sD on• for th• mous• and· one for th• eth•rn•t. 
installing this option ·car• must b• tak•n to avoid 

An I RQ i s a bi t 
must b• onlv ~n• 

n••ds two !RO 
Tti•T•for• t..Jh•n 

oth•r d•vac::•s~ 

Wl is a thr•• position jump•r us•d to s•l•ct IRQ2. In th• top 
position it m•ans th• mous• us•s IR02. In th• bottom oos1t1on 1t 
m••ns that th• •th•rn•t us•s IRQ2. If it is ramou•d it m•ans that 
n•ith•r d•uic• us•s IRQ2. Similarly W2 sal•cts IR03, W3 s•l•cts 
IR04, W4 s•l•cts IRQ5 and W5 s•l•cts IRQ7. 

W6 s•l•cts 1/0 addr•ss rang•. IN= 300-30F. OUT 
two d•vicws can us• th• san• addr•ss ran9•. 

200-20F. 

W7 s•l•cts memory addr•st rang•. 
EOOOO-EFFFF. Avoid oth•r d•vic•s. 
PC/AT. 

IN 00000-0FFFF, 
This jumoer must b• in 

No 
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W9-Wl4 s•l•ct th• int.,rfac• WP•· For thinwirt! •th•rn•t tt'l•Y 
should all b• in bottom position. For a normal transc•iv•r cabl• 
th•v should ALL b• in th•·tOD position. 

Wl~. is only •ff•ctiv• wh•n a normal transc•iv•v cab!• is us•d. 
R.mov• this ;ump•r unl•ss th•r• is an 802.3 compliant transc•iv•r 
and cabl•. ( not•• an H4000 or a DELNI is n.ot compliant. 

1-116 should b• in. 

1-117 should b• in for thinwir• •th•rn•t and out for • normal 
trans•civ•r c•bl•~ 

Th• OEPCA diaqnostics consist of pow•r-up rom t•st and also a m•nu 
driv•n ~iagno;tic load•d from floppy, 

Th••• ar• two l•ds on• r•d, th• oth•r 11•llow, both vislbl• at th• 
b•ck of th• PC. Th• Y•llow l•d flick•rs to indicat• normal 
n•twork activity.- If it illuminat•s for 30 s•conds th•r• is a 
fault in th• DEPCA causing th• PC to hang. Th• r~d l•d 
i!luminat•s during th• pow•r up s•lf t•st. which lasts about 30 
s•conds and th•n it go•s off unl•ss th•r• is an •rror. If th•r• 
is a s•lf-t•st •rror th•n th• scr••n displays DEPCA xx , wh•r• xx 
is an •rror cod•e 

eo,e1.e2.e3 
84 
B~ 
86 
B7 
BB 
B9-BC 
71-74 

usual.Ly a jump•r or bus/m.mory conflict, 
jump•rs W9-W14 or •th•rn•t addr•ss rom. 
n<»twork r•lat•d probl.m. 
ch•ck W6. 
DEPCA hu lt y • 
ch•ck Wl-W~. 
n•twork r•l•t•d probl.m. 
mous• r•lat•d probl.m. 

ih•s• •rrors may also b• disDl.a11•d as part o.f a syst.m m•ssag• if 
a fault occurs during normal op•ration. Th• scr••n display will 
b• "DEPCA diagnostic failur• - Lane•. Subt•st •xx (r•ason). Th• 
m~x~ •r• the sam• •rvor~ ~s Abou•. Th• following •rrors may occur 
during normal op•ration: 

() 
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DEPCA Di•Q f•ilur• - Lane• Subt•st• xx <G•n•r•l M.morv Error) 
Ch•ek w7, run di•9nosties, r•Pl•e• DEPCA 

DEPCA Di•9 failur• - L•ne• Subt•st• xx (Unknown Subt•st Error) 
Ch•ek Wl-W5, r•Pl•e• DEPCA 

DE.PCA Di•9 f•il'Jr• - Mous• Subt•st• xx (Unknown Subt•st Error> 
Run Oi•gnosties, r•Pl•e• DEPCA, 

To run th• m•nu driv•n dia9nosties you must boot th• di•gnostie 
floppy. Th• ••si•st w•y to do this is to pow•r up with th• floppy 
tn driu• A or 8. Th• di•9nostie •xp•ets • loopbaek eonn•etor to 
b• install•d on th• •th•rn•t port and th• mous• port. One• it has 
boot•d it will produe• a nie• ser••n display showing th• DEPCA 
eonfi9uration •9· addr•ss•s and IRQ's. If any of th•s• ar• 
disPl•Y•d as ? th•n th•r• is probably a OEPCA probl.m or a el•sh 
of som• sort. Th• main dia9nostie m•nu s•l•etions ar• s•l•et•d 
usin9 th• up/down arrow k•us and e•rriag• r•turn. Sasie•lly w• 
can t•st •u•rYthin9 usin9 th• automatic t•st or ••l•et individual 
t•sts •9· lane• t•sts t•st th• n•twork only. 

To run th• lane• t•sts usin9 a loopbaek eonn•etor1 
ll M•k• sur• th•t th• top of th• ser••n displays1 

#Exp•ct•d loopback connector ~··· 
If no, 90 to st•o 6 

2l From th• main m•nu s•l•et individual t•sts. 
3> Mak• sur• th•t a loopbaek conn•etor is fitt•d· 

A loopbaek conn•ctor is eith•r a 12-22196-01 transe•iu•r cable 
loopback or • thinwir• T-conn•ctor with two t•rminators. 

4) From th• indiuidu•l t•st m•nu s•l•et lane• t•sts. 
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5l As th• t•st runs a continuous d1sDlav of •rrors aDo•ars on th~ scr••n 
~t th• •nd of the t•st •nv •rrors ar• r•oort•d es •rror cod•s. 

Error FRU 
1 W7 
2-5,9,13,21,24-27,29 or 30 R•Dlac• DEPCA 
i W9-Wl4,W17,Eth•rn•t addr•ss rom,DEPCA 
7 W8,DEPCA 
8,28 W1-W5,DEPCA 
10,11,14,15,22,23 or 31 Try pack•t pass•r t•st,W17,0EPCA 
12 LooDback conn•ctor,W17,DEPCA 
16 R•run diagnostic, If it falls DEPCA 
17,19,20 AJ.l jump•rs,DEPCA 
18 W6,DEPCA 
32-36 Mous• •rrors Wl-WS.DEPCA 
il To chang•. th• configuration shown1 

From th• main m•nu s•l•ct •set-uD diagnostic configuration'. 
Th•n s•l•ct •modify orogram s•tting.•. 
Th•n s•l•ct i•nc• loooback and us• ••turn to toggl• it. 
S•l•ct edone• to •xit. 

Th• oack•t passer t•st is basically the sam• loooback t•st as 
above •xceot anoth•r ISM/PC with a DEPCA install•d is used as a 
loooback conn•ctor. The two PC's involved ar• connect•d using a 
th1nwire •th•.rnet cable. Both svstems must ·have th• menu driven 
diagnostics running. On• system is set up to echo packets from 
th• maan m•nu. Th• oth•r svstem runs th• loooback test as abov•. 

E~.-DEPCA-OH-001 

EK-DEPCA-TM-001 
EK-DEPCA-UG-001 
EK-LBIBM-IN 
MP-02421-01 

18.13.6 Softwar• 

Own•rs Manual 
T•ch Manual 

Us•r Guid• 
LK250 K•yboard Cable Inst. Card 
Print S•t 

Th• PC must b• running PC-DOS V3.1 Th•re is software loaded 
onto th• PC and also on to a VAX. The PC b•com•s a client and th• 
VAX b•com•• • s•rv•r in a P•rsonal comouting system •nvironm•nt, 
PCSA, allowing the PC to do fil• transf•rs, print etc using 
DECNET. . 

0 

() 
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Th•r• ar• thr•• fus•s on a DECSA. On• of th• fus•s is us•d for 
th• oow•r that is suooli•d to an H4000. 
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A DEREP is us•d to conn•ct two co•xl•l s•911•nts thus allowing th• 
•th•rn•t to b• •xt•nd•d. Th•r• •r• two u•ri•ti•s• loc•l and· 
r.niot•. Th• loc•l ••P••t•r c•n conn•ct two s•911•nts if th• 
distanc• b•tw••n th.,.. ls 100 m•tr•s or l•••· An H4000 is us•d ·on 
••ch S•Qn•nt and • tr•nsc•iu•• c•bl• from ••ch H4000 is conn•ct•d 
to th• two ports on th• OEREP. Th• r.niot• r•P••t•r Is mad• of two 
halv•s, ••ch of which h•s a •ock•t for a transc•iu•r c•bl• •nd • 
conn•ction for a fibr•-oPtic c•bl• P•ir. Th• fib••-optlc c•bl• 
botw••n th• two r.mot• ••P••t•rs c•n b• up to 1000 m•tr•s in 
hng~h, 

A r~o•at•v consists of a box •bout 18•x12°x4• with four switch•so 
th••• fus••· two tr•nsc•iv•r c•bl• conn•ctors •nd 16 !•ds. A 
,...,ot• ••P••t•r h•s two addition•! fibr•-optic conn•ctors. Th• 
swi tch•s ar·• 

1. on/off 

Th• !eds ar• us•d to assist in di•gnosing n•twork and ••Peater 
faults. 
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rev xmt <-~Fibre Optic Conn•ctors 
0 <> 

-,--, -,--, 
·--· ·-· 

Transc•iv•r 
Conn•ctor 

'A" 
! 

Tr•n•c•iv•r _f 
Conn•ctor 

"1!9• 

<> 0 <> 0 [] 0000000 0000000 

<-19ds-3 to 16-> 

_S•lf 
T•st 
Switch 

I 
Standb11 __ 1 
Mod• 
Enabl• 
Swi tc:h 

(l•Standb11> 
! , __ Fu•• 8 l•d 2 
! ___ Fus• 8 

_1 <.Mains 

0 AC fus 

[J 

. !_ Volta9• 
S•l•c:Uon 
Switch 

Fibr•-optic conn•ctors ar• u••d on r9111ot• r•p•at•r• onl11. If a 
fibr•-optic int•rfac• is fitt•d th•n transc•iv•v conn•c:tor '8' is 
automaticallv disabl•d. 

18.14.2 8ri•f Functional D••c.ription 

18.14.2.1 Normal Data Flow -

Wh•n th• •th•rn•t is idl• and th• ••P•at•r d•t•c:t• a si9nal on on• 
•id• it r•9•n•rat•• th• pr•ambl• and th•n r•P•atti th• st9ftal fFom 
th• transmitting sid• to th• th• r•c•ivin9 sid•. Th• n.w data is 
r•tim•d b!I oscillator within th• DEREP. 

18.14.2.2 Collisions -

Collisions occ~r If two nod•• att9111Pt to transmit at th• sam• 
tlm•• Mh•n .a colliuon occurs on on• sid•, th• r•p•at•r jams th• 
oth•r •id•. It will not r•P•at until both •id•• ar• cl•ar. 
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If a OEREP det•cts 64 consecutive collisions wh•n tryin9 to 
ti'anYut to a s•9ftl•nt it 

2. llluminat•s th• SEG<A or Bl led. 

4. Continu•s to r•p9at from th• 9ood side to th• bad sid•, 

5. Wai ts for a succ•ssful transmission to th• bad side after 
which it turns off the fault l•d and r•sum•s normal op•r~tion. 

So, if a SEG led only is on it m•ans that a s•'l""•nt was s•<;lllent•d 
but Is now ok (run th• s•lf t•st to cl••r itl. If a SEG lad and 
the FAULT .led is on it m•ans th• s•'l""•nt is still ••'l""•nt•d. 

18,14,2.4 Standbv Mod• (Local Mod• Only) -

Lo~al r•o•at•rs m•v b• install•d in parallel to incr•as• n•twork 
availability. One repeat•r has standby mod• •nabl•d and is called 
th• standbv reo•at•r. Th• oth•r reop•a·t•r is th•n known •s the 
P•imarv repeater. A OEREP in standby mode does not rep•at data 
but monitor._ th• primarv r•D•at-•r. If th• primary r•P••tttr do•s 
not r•P••t da~a for a oeriod of on• slot tim• 9 the standby 
reo•at•r becomes activ• and starts to repein daca. Th• ACTIVE !ed 
is i!lumtn•t•do The standby reP••t•r will return to a passiu• 
sta~• aft•r 56 cons•cutiv• collisaon~ so wh•n th• prim•ry repeat•r 
r•turns to norm•! s•rvic• 9 botn r•P••t•rs r•P••t tM• first 56 
fram•s •ftd th•n the l)r1mary r•p•at•f' tak-•s. ov•r. 

OEREP-AA or AC 
OEREP-RA or RB 
DEREP-RC or RD 
54-15586-01 
70-19499-01 
54-16053-01 
17-00428-00 
29-25037-00 
12-22196-01 
90-07215-00 

Local Reo•ater 
Remot• Reo•at•r (both l'nds) 
R~ote R•p•at•r (one end) 

* Logic Module 
* Powev Suppl·~ 
* Fibre~optic Interface Board 
* Power Supply Cabl• 

F1bre-opt1c loopback cabl• 
Gen•ral Ethernet L.oopback Connector 
r•JSe (A 'and 8) 

Th• matnt@onancei ph1lo5oohY •~ to change on• off the fru·'s marked 
with a * abov9. T~ find the failing fru the led indicators are 
used. 
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Both tvp.•s of ••P••t•r conn•ct to tt'I• coaxi•.l c•bl• · via " 
transc•iv•r cabl• and an H4000. A OEREP cannot b• conn•ct•d to • 
DELNI, Th•r• should b• 4 inch•s of cl••• spac• at •ith•r sid• of 
a DEREP to •nsur• proP•r v•ntilation. If a r.mot• ••P••t•r is 
us•d th•n th• tr•nsmit conn•ctor •t on• •nd should b• conn•ct•d to 
th• r•c•iv• conn•ctor at th• oth•r and vie• v•rs•, Th• transmit 
conn•ctor is m•rk•d O-> and th• r•c•iv• conn•ctor is m•rk•d -<->> 

It is possibl• to conv•rt a local r•p•at•r to • r.mot• r•P••t•r 
bv adding a fibr•-optic int•rf•c• bo•rd. Wh•n • fibr•-optic 
int•rfac• bo•rd is f1tt•d th• •e• transceiv•r connector is 
automatically dis•bl•d. 

18.14,5 Oi•9nostics And Maint•n•nc• Aids 

Th• onlu t•st auailabl• is th• s•lf t•st. Th• s•lf t•st is in two 
oart!l1 1 int•rn•.l and •xt•rn•l. Only th• int•rn•l t•st is run 
wh•n•v•r th• OEREP is pow•r•d on. Both t•sts •r• run bu 
mom•ntarily pr.essinq th• s•lf t•st button,' which can b• don• 
whilst th• DEREP is in servic• without disrupting normal network 
ooeration. If th• intern•l t•st fails th•n th• logic modul• is 
probably faulty. Th• •xt•rnal t•st s•nds som• •ncod•d data on 
both sid•s of th• reo•at•r and exp•cts to s•• th• sam• data 
return•d •i th•r 1Jv1a th• H400.0 or 2) uia th• oth•r half of a 
r4!fl'lote r•oe•t•r. Both halv•s of a remot• r·eoo•at•r must be wo.rking 
for the test to work, If th• s•lf t•st works th•n th• l•ds return 
to th•ir norma! stat•, If th• t•st fails th•n look at th• leds. 
Th• s•lf t•st tak•s about one s•cond. 

18,14.S,1 Using Loopback Conn•ctors -

Th• standard •th•rn•t loopback conn•ctor plugs dir•ctlY into th• 
OEREP transc•iv•r port, Th• fibr• optic loopback conn•ctor plugs 
into th• OEREP in plac• of th• f ibr•-optic cabl•. Th• self t•st 
should pass using th•s• loopbacks. One thing I hav• found is that 
if you l••v• th• fibre-optic cabl• conn•ct•d and us• a standard 
eth•rn•t loopback conn•ctor in sid• A th• ••lf t•st will oass but 
th• l•ds show CPT errors for sid• A. I hav• ask•d for thes• 
loopback conn•ctors to be includ•d in th• OEREP kit. If you cant 
s•t a loopback conn•ctor th•n an H4080 can b• us•d to t•st the 
DEREP and transc•iver cabl•. On• obvious t•st of a local OEREP 
ervor is to swao th• transc•iver cabl•s round b•tw••n A •nd B and 
s•• if th• fault. mo•J•S. 
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18.14.5.2 L•d 
locationso 

lndicetors - S•• for 

led no. n..,• colour m••ning 

1 A GREEN Fus• A OK 
2 8 GREEN F"us• 8 OK 

3 CD(A) GREEN Car1"i•r on B ··~t to A 
4 SEG<A) 'fELLl)..I R•o•at•r wa~ s•gm•nt•d on Sidlt A 
5 12V GREEN +12u OK 
6 TST RED S1t.lf-t1tst in progr•s• 
7 F"LT RED Curr•ntly s•gm•nt•d 
s ERR<Al RED Ex t•rn.,J, S•lf-t•t1t •rrof' Sid• A 
9 CPTCAl RED Collision pr•s•nc• t••t •rror Sid• A 

10 CD< Bl GREEN Carri•r on A ••nt to B 
11 SEGCBl YELLl)..I R•P••t•r w•s s•<Jm•Ht•d on sid• 
12 Sv GREEN +5v OK 
13 !NT RED. !nt1trna·1 s•lf-t•st in proc:ar•ss 
14 ACT RED St•ndbY act iv• 
15 ERR( Bl RED Ext1trnel s•lf-t•St •rror sid• 
16 CPT<Bl RED Collision Dr•s•nc• , .. , eorror 

B 

B 
Sid• 

The l•ds that ar11 normally on •r• +5v,+1211,F"ut1• A,F"us• B. Both of 
th• CO l•ds should flick•r •• normal •th•rn•t tr•ffic P••s•s 
throuqh th• r•D••t•r. Th• SEG l•ds m•Y b• liltCh•d on if • probl.m 
on a ~•9"1•nt has occurr•d at any tim• sine• the th• last s•lf-t•9t 
or pow•r on. If a SEG l•d is found to b• illumin•t•d th•n run th• 
s1tlf-t•st. CPT l•ds .,,,. Ysu•lJ.11 illumin•t•d if th•r• is 
transc•iV.•r or transc•iv•r cab!• probl.m. TST should only b• on 
for l•s~ than on• ii•condo if it s·tays on th•n UuPv-• is an erroro 
INT com•• on for int•vnal and 11xt•rn•l t•st failur•s. To just run 
th• int•rn•l s•lf t•st oow•r th• OEREP off for fiu1t s•conds th11n 
pow•r it on •<;1ain. ERR l•ds indic•t• which sid• has f•il•d the 
se>lf t•st. 

EK-OEREP-TH 
EK-OEREP-1111 
E~.-OERRP-IN 

MP-01810-01 

OEREP T•ch. Manual 
Local DEREP lnst•ll•t1on Manual 
Remot• DEREP inst•llation Manual 
Pnnt S•t 

B 
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18.15.1 Generel D•sc:ription 
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The DEBET is • brid9• thet· lnt•rconn•c:ts two LANs cr•atin9 an 
•xtended LAN. Ther1t •r• two 11ari•ti•s1 •-local and ,.,,,ot•. Th• 
loc•1 brid9e. c:•n connect two ••gments If th• distenc• b•tw••n- th.,.. 
is 100 metres or l•ss. An H4000 is used on ••ch s•gm•nt and • 
tr•n-sc:eiuer c•bl• f:rom ••ch H4000 is conn•ct•d to th• two ports ori 
th• OEBET. Th• r.,..ot• br id9• h•s • socket· for • tr•nsc:eluer cebl•. 
and •·connection for • flbr.e-01uic cebl• pelr, A r.,..ot• bridge 
c•n be connected to ~h• flbr• optic side of • r.,..ot• repe•t•r in 
which c•s• the f lbre-ootic: C•bl• b•tween the two r.,,,ot• •nds c•n 
be up to 1500 m•tr•s · in len9tl'I.. Two r.,..ot• brld9es can be 
connected usin9 • fibre-optic cable of up to 2000 metres. 

A locel OEBET consists of • box about 19" x12"x6" with • m•i ns 
input, • uolt•g• s•l•ctl-on switch, • circuit breeker, two 
transc:•iuer c•bl• connectors. fiue leds •nd • swltchp•c:k of six 
switches. A r.,..ote brid99 Is th• s.me ••cept th•t one of the 
transc:eiu•r c:onnec:tions i·S replaced bu a fibre-op·t1c: interf•c:e. 

rcY xmt 
0 <> 

1000001 

I I 
I I 
I I 

/ I 
Fibre-optic: or. ' Transc:eluer C•bl• 

Fibre-optic: connectors 
A J.oc:•l brid9e hes two 

B 

I 
I 

'---

•r• used on 
transc•1 u•r 

[I 11 l 

Vol.tag• Selection 
<> 
() 

Clrcui t Brkr. 

'--~-- Swltchp•c:k 

Tr anscel uer Cabl• Col'.ln•ctor 

Leds 

r·.,,,o t• bridges only. 
connections. 

< Mains 

0 

() 

\0 
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18.15.1.1 L•dS And Switc:h•s -

A 
-> 

T 

B 

l•ds 
0 0 0 0 
A -> T 

Port A ac:ti11i tY 
On l in• · 
DC ok 

0 
B 

ON S•lf t•st Dass•d 
OFF S•lf t•st in pro~r•SS 
Port B activi t'J 

switc:h•s (down•on) 
I I I I I I 
l 2 3 4 5 6 

1'" Loop S•lf T•st 
2'" NVRAH R•s•t 
3• Port A acc•ss 
4• Port B ac:c:•ss 

45 seconds aft•r pow•r up DC ok and T should b• on. 
A and B will flic:k•r. On lin• sh~uld b• on unl•ss 
the brid9• has •rit•r·otd BACKUP stat•· 

SWl ON Run s•lf t•st continuall11 
OFF Run s•lf t•st one• on Dow•r up 

SW2 ON R•s•t DEBET to factory ••ttin9s on DOW•Y UP 
OFF Retain oaram•t•rs s•t by RBHS b•for• pow•r down 

SW3 ON Allow RBMS to modify param•t•rs usin9 Dort A 
SW4 ON Allow RBMS to modify param•t•rs usin9 port B 
SW5 and SW6 not us•d 

18.15.2 Bri•f Func:tional Desc:ription 

When th• brid9• is first turn•d on it runs a s•lf t•st and thotn 
so•nds thirty s•conds ~l••rnin9• addr•ss•s by lookinq at sourc~ 

addr•sses w1 thin th• pack•ts. and c:onfi9urin9. i ts•lf ~i th other 
br1d9•s in th• n•twork so that no loops are form•d. Aftotr this, 
the brid9• will r•c:•i11e, r•9•nerate and- transmit packets. Thot 
brid9• looks at ••ch pack•t and will not forward pack•ts that ha11• 
loc:al d•stination add••••••· Th• tYDical tim• tak•n for a fram• 
to b• forward•d is on~ millis•cond.· 

The maant•nanc:• Philosophy is option swap; 

DEBET-AA or AB 
OEBET-RA or RB 
12-22196-01 
29-25037-00 
The f i br•-op tic 
DEREP. 

Local Br i d!,I• 
R.mote Brid9e 
Gen•ral Ethotrnet Looobac:k Conn•c:tor 
Fibre-optic: Loopbac:k Conn•c:tor 

int~rf ace is th• sam• board as us•d in r~ot~ 
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18.15.4 Installation And Configuration 

Wh•n an •xt•nd•d LAN is configur•d th•r• must b• no mor• than 
s•v•n bridg•s b•tw••n any two st•tions. Bridg•s m•v b• configur•d 
to m•k• loops •s th•Y automatic•llY d•t•ct looos and •nt•r backup 
·stat•, so that only on• 1111th •v•r l'Xists b•tw••n l..ANs. If tli• 
onlin• bridg• fails th•n th• backup bridg• tak•s ov••· Bridg•s 
may b• configur•d in loops with ••o•at•rs and will •utomaticallY 

-go into backuo stat• until th• r•D•at•r fails. A bridg• should 
n•v•r b• install•d iR parall•l with• rout••· A loe•l brid9• 
conn•cts t<> two H4000's (or DELNI, DECCJ1, DESTA, •tc.) usi~g 
transc•iv•r cabl••· A '""'ot• DEBET us•s a flbr•-optie c•bl•. Th• 
transmit conn•ctor at on• •nd should b• conn•ct•d to tli• r•c•iv• 
conn•ctor •t th• othl'r and vie• v•rsa. Th• transmit conn•etor is 
mark•d O-> •nd th• r•c•iV• conn•ctor is mark•d -(->) • Th• DEBET 
should always b• install•d so as to allow suff!ci•nt cl•aranc• 
around th• bridg•s air inl•ts •nd outl•ts. 

Wh•n • r11mot• DEBET is conn•ct•d to a r..,.ot• ••P••t•r via tli• 
fibr•-ootic cabl• th•n th• l•ngth of th• f ibr•-optie cabl• is 
includ•d In th• "budg•t" for th• LAN conn•ct•d to th• ••P••t•r 
Ci•. a maximium of 1000 m•t••• of fibr•-optic cabl• b•tw••n any 
two Doints in th• LAN). 

Th• s•lf t•st is run aft•r pow•r up. Th• s•lf t•st r•oui••~ both 
sid•s to b• conn•ct•d to functional tr•nsc•iv•rs to pass~ An 
H4080 could b• us•ful if vou hav• not - ge>t a standard •th•rn•t 
loooback· conn•etor. . It is not possibl• to us• a H4000-TA 
transc•iu•r t•st•r acros• a bridg• b•c•us• all th• th• t•st•rs 
hav• th• sam• l'th•vn•t addr•ss. To tl'St a bridg• in a liu• 
n•twork try to s•t host from a nod• on on~ sid• ta • nod• on th• 
oth•r sidl'. 

EK-DEBET-1-001 
EK-OEBET-UG-001 
MP0178~-01 

AA-F"Y93A-TE 

T•ch. Manual 
Us•r Guid• 
PT'int Sl't 
RBHS Guidi' 

'-__ _/ ! 
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RBMS is Remote Brid9e Mana9ement Software and allows Individual 
brld9es to b• observed and controlled. It allows the SYstem 
mana9er to1 

1. · Read, modify or writ• th• forwarding databaS•· 

2. S•t fla9s in th• status words to pr•u•nt addr•ss •a9•in9•, 

3. · S•t c•rtain .. pararn•t•rs to affect th• spannin9 tr••. al9ori thm. 

Pararn•t•r chan9es ar• loaded into th• NVRN-1 and are retained If 
the br1d9e is powered off and on. 

18.115.S Problems And Solutions 

o If the DC ok led Is not on, try disconnectin9 th• transc•iuers 
becaus• theu 9et their oower from th• DEBET. 

o LTM is a softwar• oroduct usln9 a brid9• to monit·or the 
n•twork. For LTH to work the bridg• must b• at rev E Fco 
•o-01479-01 1s a rom set to upgrad• the bridg• to rev E , 
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Tliinwir• •th•rn•t works at th• s-• ·sP••d as ordin•r11 •th•rn•t but 
us•s thinn•r cabl•. Th• maximum •l!ow•bl• c•bl• l•n9th is l•ss. 

A OESTA ,a thinwir• station ad•Pt•r, is th• thinwir• transc•iv•r, 
equiual•nt to an H4000. Th• thinwir• c•bl• is not drill•d to 
att•ch th• OESTA. lnst•ad • T-conn•ctor is us•d. This m••ns th•t 
a thinwir• s•gm•nt is mad• up of s•v•r•l short cabl• ••'l"'•nts 
co-..nect•d to9•th•r usin9 T-conn•ctors. Th• c:abl• ••9"•nt~ •nc! 
T-conn•ctors hav• BNC conn•ctors; 

A DEMPR, a multiport ••P•at•r, •!lows.eight th!nwira ••9"•nts to 
b• join•d tog•th•r and, if r•Quir•d, to b• conn•ct•d to a standard 
•th•rn•t .. 

19.16.2 Configuration Rul•s 

o Th• m•ximum s•gm•nt l•n9th is 19:5 m•tr•s and ••ch s•gm•nt is 
t•rminat•d •t both •nds with a :50 ohm t•rminator, 

o Th• maximum numb•r of stations conn•ct•d to a s•gm•nt i~ 30, 
A st•tion is •ith•r • T-conn•ctor~ • barr•l connector., or • 
DEMPR, 

o A OEMPR •cts as a t•rminator •nd th•r•for• must b• at th• •nd 
of ai ••9"•nt, 

o Cabla s•911•nts must not ba loop'd from on• DEMPR port to 
anoth•ro 

a A OEMPR conn•ct•d to • st•ndard •th•rn•t can us• an H4000 or 
an H4000-BA. 

" A DEMPR ma11 ba conn•ct•d to a thinwir• s•gm•nt, using a OESTA, 
to cr••t• a c•sc•d•d DEMPR conflquration. Casc•d•d OEMPR 
CGnfi~urations c•nnot b• conn•ct•d to~a standard •th•rn•t or a 
DELNI, 

c) 
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o Uo to •iciht DEHPR's can be conn•ct•d to a standalon• DELNI. 

Q 

0 

If tlii s - is done the DELNI is 1 n cilobal mod• with an •thern•t 
loooback connector used on th• ~lobal oort 

UD to eiciht DEHPR's mav be conn•ct•d to a DELNI which is 
connect•d to a standard •thern•t usinci an H4000-8A 
transc•iv•r. This is known as a DELl/DEHPR combination. If 
a DELNl/DEHPR combination is us•d th•n th• standard •thern•t 
s•'!l"•nt may b• only 300 m•tr•s long. 

It is not possible to conn•ct a DEREP to a DESTA. 

o Th• DEHPR counts as a r•o•at•r in th• •th•rn•t configuration. 
No more than two r•o•at•rs ar• allow•d b•tw••n stations. 

o Th• DESTA must connect dir•ctlY to th• T-conn•ctor. No cable 
is allowed b•tw••n the T-conn•ctor and th• DESTA. 

Thinwir• s•~•nts must always b• ground•d at only on• point. 
A DEHPR acts as a ground. 

BC16H-X Pl.'C Cable with boots ( l•ngth ,. x ) 
x = 3,6,10.15 or 30. 

1000 foot drum of thinwir• pvc cabl•· 
1000 foot drum of tninw1r• t•flon cable. 
Mal• coaxial conn•ctors with bootse 
Sam• thinci. 
T-conn•ctors and boots. 
Same tninq, 
Barr•! Connectors and boots. 
Sam• thing. 
T•rminators and bootsc 
Sam• tliing. 
Installation kit. 

H8243-A 
H8244-A 
H8222-A 
12-25566-01 
H8223-A 
12-25534-01 
H8224-A 
12-25:567-01 
H822:5-A 
12-25:53:5-01 
H8242 
DESTA-AA 
DEHPR-AB 

~liinwir• Eth•rn•t Station Adaot•r 
Thinwir• Hult1oort R•o•at•r. (240v) 

All th•s• parts <•xc9Dt tli• DEHPR) are includ•d in · tlie ~"neric 
•tli•rn•t k i t. 
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Th•r• hau• b••n som• probl..,,s conc•rnin9 oth•r u•ndors cabl•s. 
Th• cabl• w• us• is a so•cial tYP• of RG!5S cabl• with a B•ld•n 
cataloqu• number of 9907 or 89907. If this is not us•d th•n th• 
maximum functional ••'!l"'•nt l•n9th is l•ss than 18!5 m•tr••· 

o. 

(_) 
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Th• DESTA is th• thinwir• •auiulll•nt of an H4000. \1.t is a box 
about 3 i nch•s sauar• and about one· 11nd a half inches thick. ·1 t 
has t·wo conn•ctors. one !r••n li!!Pd ~nd· ·two swi tch•so On• conn•ctof' 
is a bnc c:onn•ctor for a thi nwi r• T-con.n•ct'or. Th• other 
conn•ctor ts for a tr•nsc•iv•r cable. This is •x•ctlv th• sam• 
c:onn•ctor 11s is on 11n H4000. Th• 9r••n l•d indic•t•s that oower 
is bei n9 suool i •d b\I th• in t•rf 11c• ouer tl'l• transc•i u.•r c11bl•. 
The two sw1tch•s ar• on th• oooosit• sid• to th• tr11nsc•iu•r cabl• 
conn•ctor 11nd u• us•d to •n11bl•/disabl• n•11rtb•11t. If tn•11 are 
both oush•d tow11rds tn• dimol• then ne11rtbe11t is e~abl•d. If they 
ar• both ousn•d aw11v from th• dimol• tn•n n•11rtb••t is dis11bl•d. 
Th• f11ctorv sett1n9 is •nabled. 

Lis• th• sarn• t10sts as for th• H4000. Th•se ar• th• H4000-TA 
t•st10rs which h11u• r•centlu been modifi•d to be IEEE 802.3 
comoliante- Oth•rwi9e attach a n•twork nod• to it and s•• if it 
•~Jorks. Maintenanc:'• Philosophv.is ootion swao. 

EK-OESTA-IN-001 Installation Card (5hiop•d with •v•rv DESTAl 
EK-DESTA-TH Thinwir• Etn1trn•t Adapt•r T1tch. Manual 
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19.19 DEMPR - THl,....,,IRE MULTIPORT REPEATER 

Th• DEMPR is a multioort d•vic• th•t allows conn•ction of ••ght 
th1nw1r• s•gm•nts and on• conn•ctlon to an H4000 tvansc•iv•r or 
•Quival•nt. Th• DEMPR s•rv•s as a r•P•at•r b•tw••n ••ch of its 
nin• oorts. 
R•ar Pan•l of a DEMPR. 

+------+ ·+-+ +---+ +---+ +---+ +---+ +---+ +---+ +---+ +---+ +----+ r•-- I I I I 11 I 21 I 31 I 41 I :II I 61 I 71 I 81 IT I -> 
I I I I I I I 0 I I 0 I I 0 I I 0 I I 0 I I 0 I I 0 I I 0 I ·n1 o 
I ----o I I o I I o I I o I I o I I o I I o I I o I I . o I I o I I o I 
+------+ +-+ +---+ +---+ +---+ +---+ +---+ +---+ +---+ +---+ +----+ 

<..;----------Thinwir• Ports and L•ds-----------'> 
I I 
I +------- Pow•r OK l•d 
I 
+----- Eth•rn•t Port and l•d 

I 
I 

T•st pushbutton and l•d -----+ 

Th• DEMPR o•rforms a s•lf t•st wh•n it is pow•r•d up. This t•st 
onlv t•sts th• DEMPR int•rnally and not any •xt•rna! cabling. it 
should compl•t• in l••s than t•n s•conds. During th• totst ti"ut 
s•lf-t•st activ• led will glow. At th• •nd of the t•st onlv th• 
pow•r l•d should b• on. 

The DEMPR s•lf t•st pushbutton mav b• us•d to ch•ck th• ••t•rnal 
caoabiliti•s of th• ports. A loopback conn•ctor should b• us•d on 
th• •th•rn•t port and a :10 ohm t•rminator on ••ch of th• thinwir• 
ports. During th• t•st ••ch port l•d will illuminat• and should 
90 out if th• port pass•s th• t•st. A prop•rly t•rm1nat•d 
thinwir• s•gm•nt should allow th• DEMPR to pass this t•st, but 
this should not b• us•d to v•rify thinwir• s•!!lft•nts. If th• DEMPR 
pass•s its t•st it m•ans th• DEMPR is OK and DOES NOT m•an that 
th• s•gm•nt is d•finit•lv OK!! 

The s•gm•ntation l•ds associ•t•d with ••ch port should normallv b• 
off. Wh•n th• DEMPR finds that it cannot tran'5111i t succ•ssfull•J to 
a s•qn•nt it illum~nat•• th• approoviat• !•d ~nd iqnor•~ anv 
sign•! from th• S4•9ft•nto In ttu.s st•t• th• ••9"'•nt-is s.aid to 
haY• b••n ••9"'•nt•de Wh•n DEMPR do•• man•9• to s•nd • m•ssa9e to 
t.:h• faultv s•qn•nt.: it resum•s normal op•ration but l•aY•s· the 
appvopriat• l•d 0 bl1nk1n9 to indic•t• that • fault has occurred and 
'30n• ..,.". 
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EK-OEMPR-UG-001 OEMPR Installation •nd Us•r Guid• 

R•vision l•v•ls b•low Cl can brin9 ·down th• n•twork if on• of th• 
thinwir• s•91t•nts is short•d. EQ-01491-02 is • r•vision Cl or 01 
OEMPR. 
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The DESPR is a sin9l• port· v•rsion of th• DEMPR. It Is in th• 
sam• slz• box as a DENPR and us•• th• • .,.. lo9ic board with just 
•nou9h compon•nts for on• thinwir• port and on• oort to b• 
conn•ct•d to an H4000 or •quiual•nt, Th• l•ds and switch•s 
P•rform th• • .,.. functions as P•r th• DEMPR. 

() 

() 
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18.20.1 How To Start NCP On Various Op•ratin9 Syst.,..s 

On a VMS syst.,..1 tYP• •MC NCP". 

On a RSTS syst.m1 tYP• "Rt..N SNCP" or "NCP". The 
should always work. Th• s•cond command maY not. 

On an Ultrix syst.m1 tYP• •ncp•. 

first 

On a MS/OOS svst..., only on• program can run at a tim•. So. to 
start NCP 9•t th• SYSt.,.. manag•r to load it for you from a 
f!oppy. NCP can only b• us•d for s•t and snow tYP• commands and 
do•s no·t show count•rs. Th•r• is anoth•r program cal!•d NTU 
Ct•sting utility) which can do show, loop and mirror commands. 
Using NTU You can loop nod•s, l i n•s •tc; and if th• mi rt' or 
command is us•d th•n th• ~'AXMATE or IBM/PC will act as a loopback 
nod• so that oth•r sYst.ms can run loopback, t•sts to it. 

18.20.2 NCP Lin• Count•rs 

Thi~ s•ction u••• som• information suopli•d b·y K•uin Butl•r, t!U'td 
~r•s•nts an ov•rv1ew of the most important Eth•rn•t lin• count•rs. 
Pl•••• not• that th• •xplanations ar• th• HOST LIKELY caus• of th& 
•rrors and ar• not hard and fast. rul••~ Most •th•r"et int•rfac•s 
maintain 11n• ·counters to assist in troubl•shooting th• n~twork~ 
Most oo•rating. s1,1st9ms can acc•ss th••• count•rs. One• NCP is 
start•d most of th• commands ar• th• sam•. 

To 9•t th• •th•rn•t lin• count•rs us• th• NCP command! 

NCP> SHQ.I LINE •th•rn•t_d•uic•-0 COt..NTERS 

Th• •th•rn•t d•uic• will b• UNA-0 for DEUNA or DELUA~ or BNT-0 for 
s DEBNT or DEBNA, or SVA-0 for a DESVA, or QNA-0 for a DECINA or a 
DELQA, 
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>6!5!534 
11989!5 

46993 
0 

697!51411 
66001098 

0 
0 

1607!53 
76786 

322 
319 

0 
1420809!5 

!57!587<;'( 
9 

2 
100!52 

6!59SI 
0 

S•cond• sine• last z•ro•d 
Data blocks r•c•iu•d 
Multicast blocks r•c•iu•d 
R•c•i u• f ailur• 
Bvt•• r•c•iu•d 
Multicast but•• r•c•iv•d 
Data ov•rrun 
Local buff •r •rrors 
Data blocks s•nt 
Multicast blocks s•nt 
Blocks s•nt, multiDl• collision 
Blocks s•nt', singl• collision 
Blocks s•nt, initially d•f•rr•d 
But•s ••nt 
Multicast but•s s•nt 
S•nd failur•, includin91 

E~c•ssiv• collisions 
Carri•r cn•ck fail•d 
Short circuit 

Collision d•t•ct cn•ck failur• 
Unr•cogniz•d .tram• d•stination 
Svst.m buff•r unavailabl• 
Us•r buff•r una~~ilabl• 

PaQ• 19-60 
2 Maven 1999 

(1) 

(2) 

( 3) 

( 4) 

(!5) 

(6) 
(7) 

Thi~ is the amount of tim• that has •l•O~•d sine• th~ counter$ 
w•r~ last zero•d. W•tch for th• e>•v as th~• m•ans that 'n~ 
COUl"lt•r has ov•Yflow•do For m•asur.m•nt purposes~· yo_u will ne-e-d 
to z•ro th• count•rs. and w•i t for 11 o•viod ·of tim•· to coll•c.t new 
count•rs. 

/ 
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This c:o•Jntt!r indicat•s the n•Jmb•r of dat·a blocks r•ceiiv•d in 
•rror .. ·fou m•v 9•t an indication of th• •rror tYP•1· as below. 

Block ch•ek •rror 
Franunq Error 
Fr illn• too lon'i[I 

This ts usually du• to som• oth•r svst-. having probl-s on it 
•th•rn•t d•vic•s, •9 Eth•rn•t lnt•rfac• <DECNA, DEi.NA •tc) or 
Transc•iu•rs <H4000 or DEi.Nil. It is Dossibl•, that th• nod• do•s 
hav• an actual harO..ar• probl-. this should not b• rul•d out. If 
th• Droblem is s••n bv s•v•ral nod•s, th•n it most lik•lv is th• 
s•ndin9 nod• that has th• probl-. (It mav show s•nd •rrors, or 
non• at all!) Rememb•r Brid'i[l•S could b• involv•d, so eh•ek th•ir 
count•rs as w•ll, bv usin'i[I RBMS. 

This coun t•r i ndi cat•s th• total n_umb•r of t im•s an attemo t to 
tran~mit has fail•d. Th•r• mav b• an indication of th• failur• 
tvp•g •• list•d b•l~w. 

Exc•ssiv• Collisions 
This indicat•s, e1th•r • v•rv h•avilY loadeid •th•rn•t 
<VERY unlik•lv! i or som• oth•r d•vic• is jamming th• 
n•twork, such as a DEREP, DEMPR, •tc. 

Carri•r Ch•ck fail•d 
If on broadband, ·this is just a warning m•ssageiQ bYt 
should not b• caus1n'i[I anv problems. 

St-.o r t c:: i r cu i t 
Ooen circuit 

Brok• •th•rn•t cabl•· Ch•ck if -n4tW H4000 has just b••n 
install•d, or any oth•r cable work n•ar th• •th•rn•t 
eabla. This is a s•rious probl-. probablv aff•ctin'i[I 
All nod•S On th• S•'!lft•nt, 

Fram• too long 
Dat~ SUDPli•d for s•nding was too long 

Remot• f ailur• to d•f•r 
Usually anoth•r system has 'i[!Ot 1t wron'i[I, 'i[IO find it! 
May b9· a brok•n Eth•rn•t devic•, but this is rarei. Morei 
oft•n(l this is a confiC1u.ration oroblem, wh•r• th• 
Ett"l•rn•t S•4S1ft•n t i 5 toO long-, •":ll lon9•r than SOOm, 
eascad•d DEi.Ni ·· s. •'c, 
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The h•artb••t s1qnal was not s••n aft•r a trMnsmit. This c~uld b• 
due tc using a H4000-BA,(or on a DELNI conn•ct•d to an H4000-8""), 
in tni~ cas• tli• numbl!Y of data blocks tranr.mitt•d, should bl! 
s1m1lar. to ''"'"' numb•r of collision d•t•c:t cn•clt faili;, 1-ln•r• tn• 
two diffl!r 9r•atly, this tl!nds to indicatl!, • bvok• H4000 (or 
tr ~nsc•i veor c:abJ.•). 

This 1> NOT anvtnin9 brok•! This usuallv means that th•r• ar• 
L.t-!IX/Ul.TRIX sust..ms on th• •th•rn•t. usinq TCP/IP protocols. What 
t-1appenso; is thait th• addr•ss. of th• mossa9• indicat•« this nod• 
should hand!• the> mctss.a9•. but thilt th•v• ~rci no us•Fll r•c•i'vin9 
th!" ~CH!>Cif·i•d protocol tvrut. lei the m•ssa9• is r•c•iv•d but not 
d•J.iv•v•d to anv us•r~ 

Th•se counter indicates th~ total numb•r of times no SY•t..-n buff•r 
~ .. ~~ ~vailabJ.ei for an incoming fr.-•o This can b• •nY buff•r~ fTom 
the nar):lwar• up to th• us•r buff•rs. Cn•ck ""15 POOL <snow, 
m~/oool/full) for •xoansion,. also ch•ck numb•v of ·r•e•iv• buff•rs 
·on tn• •tn•rn•t lin•. lncr••s• if it nas a valu• l•ss that 12 
bufferso 

In all ca••s th~ numb~T of occurr•nces of th• •rTor count•rs~ 
should b• view•d~ in rE>lation to the total amount of data 
s•nt/r•c•iv~d. E~ if ther• ar• 100 r•c•iv~ failur•s out of 200 
oaek•ts. th•n t~is would bo u•rv badQ but ~av 10 error5 in 
1.000oOOO oack•tso may not b• som•thinQ to woryy about <un!•~s th• 
error was Oo~n Ci~cuite wh•r• th• numb.r of •rror$ should increas• 
nir>idlv' l 

***WARNING*** 

ie~ts d•scrib•d in this s•ction involv• turning off th~ CU§tom•rs 
neit~.Jork o Make sur• the c:u!Stom•r h•s tli~n·••d to let you do this 
b•for• oroc••din~c 

***ENO OF WARNING*** . 

It ts oft•n .us•ful to us• d•cn•t to t•~t th• network us1n9 
loooback t•sts, ™•••are thr•• tVPl!S of NCP loopback test: LOOP 
EXEC, LOOP NOOE and LOOP CIRCLIJT. To trv and find tli1t cau•<> of 
two systems not cornmun1cat1n9 on th• •th•rnet u•~ th• follow1n9 
four t•sts: 

• 

I 
\ 



'ETHERNET 
TPOU9LESHOOTING ETHERNET 

1> NCP> LOOP EXEC 

Paci• 19-63 
z March 19ee 

.nus command t•sts th• caoabili tY of th• cpu you ar• working on to 
o•rform loooback t•sts •. It do•s not t•st afy •th•rn•t hardWar•, 
only DECNET softwar•. 

2> -* READ THE WARNING MESSAGE ABOVE *** 
!h•n 
NCP> SET CIRCUIT ~.jA-Q STATE ON SERVICE Ef.jASL.ED 
NCP> SET LINE 1..NA-0 STATE OFF 
NCP> SET LINE UNA-0 CONTROLLER LOOPSACK STATE ON 
NCP> SET NODE TEST CIRCUIT UNA-0 
NCP> LOOP NODE TEST 

This. s•au•nc• of commands outs a DEi.NA in to loopback mod• and 
looos data. It t•sts th• DEl.JNA but do•• not s•nd any data on to 
tt'I• n•twork. 

Hh•n YOU hau• fini~h•d tYD•• 
NCP> SET LINE UNA-0 STATE OFF 

3) 

NCP> SET LINE UNA-0 CONTROLLER NORMAL STATE ON 
NCP> CLEAR NODE TEST 

NCP> LOOP CIRCUIT UNA-0 PHYSIC'L. ADDRESS AA-00-04-00-AB-CO 
This command caus• data to b• loop•d b•tw••n your nod• and anoth•r 
EPth•rn•t i.n t•rf •c• on th• n•twork g It 'is obviously handv if vou 
know th• addr•ss of som•thinq •ls• on th• n•twork b•for• you tYY 
thi!· on•. If vou know tn. nod• n_.• of anoth•r ~ystem on the 
~th•rn•t th•n u!• it •9• 

NCP> LOOP CIRCUIT l.NA-0 NOOE XXXXXX 

41 NCP> LOOP NODE xxxxxx 

This command caus•s data to b• lOOP•d b•tw••n th• d•cn•t softwar• 
on vour nod• and nod• xxxxxxo It may t•st th• •th•rn•t althou~h 
in a lar~• n•.twork th• route tak•n may vary. If you want to be 
~ur• that th• •thern•t is u••d th•n 9•t the svst911'1 man•~·~ to turn 
off any oth•r lin••· 
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Barcla19 MK I Controllen 
Barry Lowry 
13·FEB-1989 
with your ethermtt chapter 

Barclays Bank Ethernet Testing. 

I recently went to a Barclays MK 5 installation and made the following observations which 
might be useful when troubleshooting ethem~ problems: 

l. The DEQNA !eds should all be on all the time. I tried a power up self test with the cable 
disconnected and there was no change. · 

2. ZQNA?? runs external loopback teat with a loopback connector, or using the DESTA and 
the ethemet segment as a loopback connector. This is one way to test the DESTA. If the 
test fails then try a T-connector and two terminators connected directly to the DESTA 

3. With the system running I disconnected the transceiver cable from the DEQNA module. 
I then used the command NCP>SHOW LINE QNA-0 COUNT and found Collision Detect 
Check Failures and· Send Failures with reasons of Carrier Check Failed and Short Circuit. 

4. I reconnected the above and removed an ethernet terminator. Using the same command, I 
found Send Failures with a reason of Open Circmt. · 

5. I put an ethernet loopback connector on the I>EQNA port and used the same .command 
again. There were no send failures but there were Collision Detect Check Failures. 

6. By using NCP I could find the Barclays Controller decnet node number and area number. 
The command to use is NCP>SHOW EXEC STA This should match the details supplied on 
the customers commissioning details, usually left on site. 

7. By using the command NCP>SHOW KNOWN NpDES I could find the decnet addresses 
of the IBM PC's eg; 40.101 and also their names eg; TT145. This information was also 
available from RSX using the command PRI TTl:gpwdef.cfe. 

8. Until the IBM PC's are booted they show as unreachable using the above command. When 
they are booted, the screen displays a horizontal band that shows the load status from 0% 
to 100%. If the ethemet connection to the Barclays controller is not working then it only 
gets as far as about 80% and then stops. If this happens, select oflline, wait until it asks 
for decnet node number and then enter the Controller ID information attached to the front 
of the PC. Then wait for the opportunity to select WU and after you have entered WU, wait 
for it to fail. You now need to put a different disk into the IBM PC. There should be some 
IBM diagnostic/utility floppies on site. Use the one marked "WORKST.Al'ION UTILITIES 
OFFLINE DISK UTDISK BL261UPD002" and press enter. 

There should now be a menu on the screen with the following options: 

o EC • Ethem~ Loop to Controller 

• EW - Ethernet Loop to another Workstation 

• EM • Ethemet Loop to Multicast 

• DC • Decnet Loop to Controller 

Digital Internal Use Only 
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• DW • Decnet Loop to another Workstation 

• DR • Dec:net Loop Reftect.ion 

These two types ofloopback tests use different protocols for loopback testing. I would e%J)eet 
the ethernet tests to work even if there was a decnet software problem. Both tests could fail 
if there is anything else using the ethernet at the same time as the two nodes being tested. 

I UBed EW to loop test between two workstations. 

By using DR in one workstation and DW in the other workstation I was able to loop data 
between two workstations. By using DR in a workstation, I was able to test it from the 
controller using the command NCP>LOOP NODE 'IT146. I got the name 'IT146 from my 
previous steps. 

Digital Internal Use Only 
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8-0CT-1990 
file at -d of ethera9t chapter 

New DELQA-PLUS option. 

There has been a new version of the DELQA module releaseil known as the DELQA-T or DELQA­
PLUS. Although the Module appearance has not changed the part number is now M7516-YM. 
The DELQA-T is a go faster version and requires VMS 5.3 to fully utilise the PLUS capabilities. 
The module is aupported on lower versions of VMS but will only function as per the old DELQA. 
There has also been a change to the switch setting as SW5 is now used. 

Table 1: DELQA·T awltch aattlngs 

Sl clooecl Fir£ DELQA device bus acldreeao 17774440 
open HCOnd DELQA dmce bus adclre1& 17774460 

S2 Ruerved 
S3 closed oelect.s DELQA-normal mode 

open 1electa DEQNA lock mode 
S4 clooecl boot inactivity timer initialy clilllibled 

open hoot inactivity timer initialy enabled 
s5 clooed T-mode enabled <board can operate in 

as DELQA-normal or DELQA-T mode) 
open T-mode disabled <board can operate only u · 

a DELQA-normal ar DEQNA board) 

1. 

Digital Internal· Use Only 


