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HOW TO USF THIS MANUAL

The mint-operatinag Instructions in Section [ are given
as a memory ald for those persons already familiar
with the Hardwired Setial Interface Diaanostic¢ D332,
1f vou are not familiar with this proaram, £irst refer
‘to Sections Il and 1iI.

This manusal references:
Shiupit dtility Program Manual (ND41TA) D3I000=90125%
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MINI-OPERATING INSTRUCTIONS

This section summarizes how to run the tirst seven test sections

of

the stand=alone diaqnostic, 43?2, in a single=computer envi-

ronment,

1.

For the channel to he tested, sot the corresponding TEST/
NURMAL switch on the HSI (atle Assembly Panel to the TFST
position.

Cold lcad the D432 diagnostic proaram ftrom a stand=-alone
diagnostic tape. Press RETURN on the system console. A
title message 1s printed, tolloved by 4 prompt for vyou to
enter Switch KReaister options {refer tou fable A-1), The pro-
gram halts (HALT %6} to allow tor entering options through
the System Control Panel switch register.

To run the dlaanostic program whern it has been preconfigured
{using SDUPIT), ensure bpit { of the System Control Panel
switch reqglister Is OFF (0). Press Riln,

The program executes each test section {(tests 1 through 17}
and prints an End=-of=Section message agfter the test completes
successfully, If a hardware error oCcCcurs, an error message
is printed and execution terminates.

After all seven test sections execute, the proqraﬁ prints an
End=cf~=Diagnostic message and halts (HALT %15). :

NOTE

The preset bdud rate is 2.% Mbits/sec and
the preset channel is 0. For a complete
test, these values must be cnanged,
Channel and baud selection {s part of the
preconfiguration procedure described in
Section 111,







DETAILED DESCRIPTION

This stand=alone diagnostic program tests an HP 30360A Hard-
wired Serial Interface (subsequently called HSI}. The diaa-
nostic, D432A, contains nine test sections, the first seven of
which execute §{n elther a single or double computer configura-
tion. (Note, however, that test section 7 is relevant only in a
double~computer configuration,} Test sections 8 and 9 execute
in a dcuble-computer contiquratlon onlv.

In sinqie-ccmputer contiguration, the output of the channel
being tested 15 connected to the input of the same channel! by
setting the TEST/NORMAL swltch on the HS8l Cahle Assembly Panel
to the TEST position.

in double~computer configuration, the HSI is connected to another
HP 30368GA HSI in another HP 3000 Computer System, or to an HP
128894 Hardwired Serlal Interface Installed in an HP 21XX Com~-
puter, At a site containing an HP 21XX, the diagnostic for the
HP 12889A Hardwired Serial Interface PCA, WP 243354, {s run con-
currently with D432,

The following paraqr§bhs describe'tne nine test sections of D432,
At the end of each section description, the equivalent HP 24335A
Diagnostic test number is given., This information is useful when

you run 9433 in a double=computer environment ‘where the second
computer {s an HP 21XX model.

2-1. TEST SECTION 1

This section tests:

® the fesponse to I/b commands (CIu, Ti0, RID, w10, and SIiQ).
e the initial status (a status check).

e the abliity to set the {nterrrupt flip-flop with the SIN
instruction.

e tne ability to enable and disable interrupts’ origlnatinq
from the Interface PCA,

e the function of prodgrammed 1/0 reset and interrupt reset,

e Control Function 3, bits 8 through ti and bits 12 through
15, for the appropriate functions of Lisaple Service Re~-
gquest, Device End, Conditlonal Jump, and Interrupt == once
receive and transmit are veritied as beina operational.



4ith the exception of the SMSK and RMSK instructions, all furce
tions unique to the HY 30360A HS!I that are not found on the HP
12889A Hardelired Serial Interface are tested in Test Section 1.

Step numbers may range from %10 to %60,

2-2. TEST SECTION 2

This section tests whether the Direct ®rite to SI0 Read data
modes function correctly. A 100~word block ot data is sent and
received., The received block {s compared to the memory resident
transmit block to test ftor errors. :

This test section i{s enquivalent to Test 5 in HP 24335A, Step
numbers may range trom %61 to %tfo,

2-3. TEST SECTION 3

This section tests whether the Direct arite to Direct Head data
modes function correctly. A 100=word biock of data i{s sent and
recejvea, The received block is compared to the memory resident
transmif block to test for errors.,

This section is equivalent to Test 9 {in HP 24335A. Step numbers
mAay ranae from %1il1 to %140,

2-4. TEST SECTION 4

This section tests the watch bog Timer, ©ne word is transmitted
and received, The watch Dog Timer Interrupt {s enabled and
checked, and the status word is checkecd tor the «DU bit.

This section is equivalent to test 10 in HP 24335A. Step numbers
may ranage from 141 to %170,

2-5. TEST SECTION §

This section tests the clear CRC function., The CRC s cleared,
then transmitted and received, 17The status word 1{s checked for a
CRC character error which would pe asserted it a set pit (i) is

detected,

‘This section is equivalent to Test 11 in HP 243135A, Step nurbers
may range from %171 to %220.
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2-6, TEST SECTION &

This section tests CRC accumylation and transmission as a text
word.  In Confiquratinn #1 (refer to Section {II, Item S5), the
poard is set to accumulate CRC on transmit and then the software
calculates CRC on the transmit. At the ena of tne data block,
the CRC 1s sent and compared to the calculated CRC. Next the
poard is set to accumulate CRC on receive and then the software
calculates CRC on receive. At the end ot the data block, the CRC
i{s sent and compared to the calculatrd CRC. :

In a double~computer confiquration, the transmitter accumylates
CRC on transmit, the receiver accumulates CRC on receive, and the
software calculates CRC on receive, At the end 0t the data
hlock, the transmitter sends the (RC, the receiver compares it to
the calcylated CRC, and the RCVR ¢Pi responds by receiving and
rnen sending CRC, and testing the error bit in the status word.
The XMTR tests for reception of zero.

This section is eqguivalent to Test 17 in HP 2433%A, Step numbers
may range from %221 to %247,

2-7. TEST SECTION 7

This section tests the Hardware Handshake Mode bpetween two HP
1000 Computers, First, the Handshake word is sent in burst mode.
Next, the control words that transmit and receive the Handshake
are established, The words are compared to detect errors.
Finally, the 100=-word block of data is transmitted and received
in Handshake Mode of SI{ write and SI0 Read, and compared to test
for errors.

This section is eauivalent to Test 13 in HP 243315%A, Step numbers
may range from %250 to %277.

Note that this test can run only it both systems are HP 3000
Computers,

2-8. TEST SECTION 8 (NOT TO BE RUN WITH WITH DS 3000)

This section tests the Listen~Repeat and address recoanition
functions. The transmitter sends all aadresses from %2 to %176
{address {s incremented by 2}, lpon recognition, the recejver
sends contirmation to the transmitter anda increments {ts address
starting with address %2, *Tthis is birect write and SI0 Pead,
After sending all addresses, the itransmitter checks tor any non-
recognized addresses and all repeated words are compared to the
word that was sent. Tnis section is equivalent to Test 14 in HP
24335A, Step numbers may range from 2300 to %327, '
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2-9. TEST SECTION 9

This section tests the anility to terminate an SI00 Read with a
Tag One Word. The receiving Crl {s set to expect more words than
the transmit CPU will send before sending the Tag One word,
Device £nd should occur before comoletion ot the SI0 Read. The
residue is checked and the Tag word verified.

This section is eguivalent to fest 15 in HP 24335A, Step numbers
may range from %330 to $360.

=4



SECTION

DETAILED OPERATING PROCEDURES

Connect the hardware for either sintle or double computer
contiquration. ' '

For test sections 1 throuah 7 ({single=-configuration only),
connect the 1input of the channel to be tested to the outpyt
of the same channel hy setting the TEST/NUORMAL  switch for
that channel to the TEST position.

For douple~comnuter configuration, nake the connection be-
tween the channels using HP 302:0KR cahles., The TEST/NORMAL
switches for the selected channels snould pe in the NORMAL
position. |

Cold=load diagnostic D432 {on hoth computers, 1{if two com-
puters will be used), After loading is ¢complete, press
RETURN on the system console. Execution pegins with a title
messages

HP30360A HARDWIRED SFRTIAL TNTHRFACE DIAGROSTIC D432A,00.0

A message Instructing vou to enter switeh register options is
printed and the program halts (AAMLT %61},

Pi ENTER SWITCH REG, UPTIONS

Witn double~=computer configuration, the same test sections
must he selected on both computers, Configuration on the two
computers ajiso must he consistent, #¥or example, the Cchannel
specitication should correspond to the hardware connection
and both computers must be configured for the same baud rate,

If the diagnostic was preconfigured (using  SDOUPIT) and you
want  to run the program with the preset optlions and contig-
uration, set the System Control Panel Switch Register bit: o
UFF (0), Press HUN and continue readina at step 6.

If you want to select ditterent options or to configure D432
through the console, set bit 0 UN (1), set bits 1 through 15
according to Table A=1, and rress RUN, If pit 1 is ON when
you press RUN, proraram execution continues at step 4, It bit
1 is 0OFF, execution skips step 4 and continues with step 5.




After vyou press RUN #ith bits © and | ON {refer to step 3),
the following mesSsage is printed and the program halts (HALT
P2 FNTER SECTION SFL. NOPTIOMS

Use blts 1 throuah 9 of the System Confrol Panel Switch Reg-
ister to select the corresnonding test sections, Press RUM,

After you press RUN with bit 0 ON ana bit ! OFF as described
in step 3, or aftter you pressed Ruf in step 4, the tollowing
nrompts are printed, one at a time,

Ot ENTER HSI DEVICE NuyM

Typa an oCtal DET number and press the RETURN kev,

02 FNTER CPU CUNFIGURATION

Speclfy the CPU configuration As tollows:

0 = 1 CPU
1 = 2 CPUS =~ TRANSMITTER
2 = 2 CPs =~ RECE]IVEHK

03 ENTER BAUD RATE
Specify the baud rate as follows:
0 = 2.5% MLits/sec
t = 1.25% Mplts/sec
04 ENTER CHANNEL NUMRER
Specity the channel number by typina a number from 0
throuah 3. The numbher corresponds to the channel to be

restad,

After you resbond to this prompt and press RETURN, progran
execution pegins. '

Im2



with single~computer configuration, the selected test section
begins to execute immediately, With double-contiguration,
the program waits indetinately until the second computer has
been started. Then testing begins.,

1f testing completes without an error, the fnterface {s error
free (at least for the channel and baud rate selected). For
a compiete test, vyou must recontigure both the channel and
the baud rate, -

If an error occurs, dlagnostic execution terminates and vou
recefve an error messade, The messages you can recelve are
listed in Table A=3,

After the test completes, vou can change configuration and
section selections by setting pit 0 (1) and pressing RUN.






TABLES .

Table A=1. Switch Reagister aAssignment

RIT NUMBEK MEANING WHEN SET (1)
0 Update switch register ootions
H Change section select options
2 Not used
3 Not used
4 Kot used
5 Not used
6 Not used
7 Send messaqges to [ine printer
8 Not used '

9 Supnrress non-error messades

10 Suppress error messades

11 l.oop on step

12 Halt on error

13 Halt after step

14 Halt after section

15 Halt after complete test cvcle

Taple A=2, Halt Codes

HALT NUMBER. MEANING
01 Unexpecé;d Lrap
0% | Halt to enter Section selection options
1) Halt to enter Switcn Reaister ontions
10 Halt tor synchronization in dounle~computer

contiguration

12 krror halt

13 Halt after Stpp.

14 Halt after seétion

15 Halt after cnmplete Drogram cycle
17 Maximum error limit reached




Table A-31, Pifagnostic Messages

STEP NUMBER/MESSAGE CUMMENTS

HP 30360A HARDWIRED SERIAL INTERFACE oxi@musrzc (D432A.00.0)
01 ENTER HSI nzvzca_nuk Type DRT of nSI,
Q2 ENTER CPU CONFIGURATION See Section I11.
03 ENTER BAUD RATE 7 See Section 111.

U4 FNTER CHAMNEL NUM See Section I1}.

NOTF: The following error messages may he preceded
by one ¢of the general messayges E3sl through N400,

K10 CIo FAILED, TEST ARORTED| Direct Ci1u Instruction falled and
‘ the remainder of the diagnostic
dld not execute,

£11 TIO FAILED, TEST ABORTED| Direct Ti10 instruction falled and
the remainder of the diagnostic
did not execute.

E12 wio FALILED, TEST ABORTED| Direct wlQ instruction failed and
the remainder of the diagnostic
did not execute,

£13 RIQ FAILED, TEST ABORTED, Direct R10 instruction failled ang
the remainder of tne diagnostlic
did not execute.

£14 S10 FAILED, TEST ABUORTED| Simple END/INTE SIO program
' failed and the renainder of the
diagnostic did not execute,

F15 SIN FALLED _ NPirect Siw instruction failed.

K16 ENAWLE INTP FAILED Contro]l word %0000 falled to
enable {nterrupts,.

£17 DISARLE INTE FAILED Control word %40000 fajiled to
disable interrupts.

£20 OVER=-RUN INTP FAILED Control word %60400 talled to en-
able interrupt.on a forced data
over=run,

F22 ENABLE CHANNEL INTe Cantrol word 3160040 talled to
FAILED enaple {nterrupt on a forced ser=~
vice request,




Table A=3, Diagnostic Messages {(Continued)

STEP NUMBER/MESSAGE

COMMENTS

E23 RCVR DISABLE FAILED

24

£25 XMTR DISAHLE FAILED

26

E27 TAG BC DID NUT CAUSE
N1SABLFE SR

£30 TAG BC OID NOT CAUSE
DEV END

v 31 TEG MO DI NOT CAUSE

£32 TAG BC DID NUT CAUSE

E33 TAG NC DID NOT CAUSE
ABLE SR .

.34 TAG NC DID NNT CAUSK
DEV END

£E3% TAG NC DID NOT CAUSE

Jijup

INTP

Bih=-

JUMP

Control word %A2000 failed to
disable the recetiver.

Set up and execyte control word
$100000 (I/0 reset}., Check
status., An error produces
messade E3sl

Control word %160004 falled to
disable the {ransmitter.

Set up and execuyte a Direct write
and Direct Read of one word. An
error produces message F364. Con-
figuration &} only. ‘ :

Control word %60200 tailed to
cause a disable service reguest
on the recepntion of a Tag Word
with Broadcast bit set,

Control word %60100 tailed to
cause a device end on the recep~-
tion ot a Tag Word with Broadcast
bit set.

PCortrol word %60040 tajled to
crayse a corditinnal jump on the

recaption ot a Tajg sorg »ith
iroadrast pit set,

Control word %e0020 failed to
cAuse an interrupt on the recep«
tion of a8 Tag word with Hroadcast
bit set.

Contral word %60010 fajled to
cause a disapble service request
on the reception of a non=compare
word,

Control »ord %0004 ftailed to
cause a device end on the recep=-
tion nf a Tag Non~compare word,

Control word %60002 failed to
cause a conditional jump on the
reception of a Tag None-compare
Word.

A-i




Table A-3. Diaagnostic Messages zCon;inued)

STEP NUMBER/MESSAGE

CUMMENTS

E36 TAG NC DID NOT CAUSE INTP

37

40

41

P61 START RCVR AND XMTR AT
SAME TIMFE

62

63

64

b5

114

115

.cause an interrupt on the recep~

heck status. An error produces

Contrnl word %6000t talled to
tion 0¢ a Tag Nan=Compare word.

Steps 37 and 40 execuyte only with
Confiquration #1. Control word
140001 tailed to cause an inter~
ruept. A timeout produces message
Fln2,

messade kitl,-

End ot Section 1 nessage, (D400}

instructinn to operator for dual-
cowpute; Lontiguration, Followed

by HALT w14 Iin segment 20.

Synchronize the two computers, An
abort prodauces message E363.

S5et up and execute Direct wWrite
and S10) Read proarams. A timeout
produces message kisl,

Check status., An error produces
messare Fibl,

Comipzate data plngks. An error
preediuces messaas Eiod,

knd ot BSection 2 message. (D400}

Syncnranize the w0 compyuters. An
abort [ roduces messaae k3ib3,

Ret un and execute Direct write
and o ect ¥Fead programs, A time=
out puvduyces message BEibZ,

Check staglus,. An error produces
message kinl,

Compare data blocks, An error
produces messaqe #ibéd,

End ot section 4 wmessaqge, (D400




Tabhle A=3, Diagnostic Messages (Continued)

STEP WUMBER/MESSAGF

CHOMMENTS

141

142
143

144

145

146

171

172

173

174

175

221

222

223

224

225

226

{CPU -contiguration #t)

(CPY configuation *1)

tCPy conilguration ri)d

(CPU ronfiguration ¢t}

Synchronize the two computers. An
abort causes message E3H3.

Transimit and receive one word,
Fnarlc watch Deg Timer interrupt.

Enanle 15 ms fimeout, A timeout
produces message EIfZ.

Check status. An error produces
message Fiel.,

Enad of Section 4 message. (D400)

sSynchionize the two computers. An
aport produces message E3b),

Qutput control word %120000 (CRC
reset).,

Transmit and receive CRC,

Check Status. An erronr produces
messaqge 36,

End ot Section 5 messaqe, (D40

Synchrontre the two Ccnomputers. An
aholt prodaces tvssage ig3,

Set U and exegute Pirect write
anog Direcr ftead programs and cal-
culate CRU on each write, A tire~-
cut produces wessage E362,

Compar e data pinckKs, AD errOT
produces message Fi6d,

“Ffransmtit b,

Compare to caijculated CRC. An
error provices messaqge Edsg,

Set up 4nd execrute Direct drite
and irect kead programs and cale-
cuylate UK o on each KHead., A time~
ot proiuces messaqge K362,




Tabie A=3. Diagqnostic Messadges (Continued)

CUOMMENTS

227

230

231

232 (CPU configuration #2)
233 (CPU confiquration #2)

234 (CPU confiquration #2)

235

250

251

252

253

254

255

256

257

260

STEP NUMBFER/MESSAGE

Coupdare data blocks. An error
produces messaqge Ei64g,

Transmit CkC (Transmitter to
receiver).

Compare to calculated CRC. An
error produces messaae Elbé,

Transmit CHC {(receiver to trans~
mitter).,

CompAre to expected zero. An
error produces message Fing,

Check status. An error produces
messaane +3ipl,

Fno of Section 6 message (D400)

Check CPU continturation, 1f &%},
will proaguce messaqge F370.

Synehronjze the two computers. An
abort produces message Fied.

fi~put control ward %140004 to re=
criver and sect up for Handshake.

Transmitter writes one word and
waits tor replv. & timeout pro-
duces messadge FinlZ,

Compare reply fo expactied reply.
An error produces message F364,

tuiput conrrol word %140004 to
transmitter and set up for
Handshake,

keceiver wi1ites one word and walts
for reply. & timeout produces
messAage ki,

.Compare reply to eupected reply.
An error produces wessage FHlaé,

receiver noti1ties transmitter
ready tor data bhiock.

A=ty



L]

Tanle A=3., Dhiagnostic Messages (Continued)

STEP NUMBER/MESSAGFE

COMMENTS

261

262

263

302

303

304

ins

307

Set transmitter and receiver to
Handshake Mode,

Set up and execute 5]i0 Write and
SItl Read programs. A timeout pro=-
auces message £362,

{heck Status. An error produces
message Fionl,

Compare data blocks (in receiver).
An error proguces message (364,

bnd of Section 7 message. (D400)

Check P contigquration. 1If i,
will produce message K370,

Syncnronize the two computers, An
abort produces message F3&1,

Output control word %140002 to
receiver and set address (inji=-
tfally 2) tor Listen-Hepeat, A
timecut produces message E362,

Transmitter writes address,

Transmitter waits for repeat and
compares it to transmitted word. A
timeput proeduces message Fiez2, An
error produces message E£364,

Receiver writes Tag word that
cansed cormpare without Taqg for
address confirmation,

Trausmitrter waits nhriefly for ade
dress confirmation and logs intor-
mation if true, An error produces
message kEibd, Check status for TAG
An error broduces message F361,

It no contirmation, transmitter
{fnerement s aadress (+2) and re=
turns to step 303 until address
equals %176 +2, when ft goes to
step 311, it confirmation occurs,
the rrarnsmitter resets address lto
initial adaress and returns to
step 13,

A~



Table A=-3.

Diagnostic #Messaqges (Continued)

STEP NUMBER/MESSAGE

310
E311 NG RECOGNITION
ADDRESS xxx

112

330
33t

332

333

334

E335 RESIDUE WRUNG

i
i
f

|

COMMENTS

address (+2)
302 until ad-
+72, when it

Receiver increments
and returns to step
address equals %176
goes to step 312,

fransmitter checks for any nons=
recoanized address and prints a
message tor each fallure,

End of Section 8 message. (D400)

Check CPU confiauration., [t #¥1,
will produce message E370,.
Synchronize tne two computers. An
abort preduces message bBi63,

Set up receiver with control word
$60004 for SiU Read of 100 woras
and execute, A timeout produces
messaqge f362 anag joes to step 335,

set ur transmitter for SID Write
ot 50 words anag execute. A timeout
produces messadge £362,

Transmititer writes one Tag Non-
combare word.

receiver checks residue upon in=-

EXP xxxxx® terrunt or timeouvt and prints
ACT xxxx®¥x failure ressane,
136 End of Section 9 message. (D400)
D500 EKD OF PASHS XxXXXXX bFnd of rasy messaje if switch 12
is reset.
DHOO END 303604 TEST iaudnonstic completion message.
NOTE: The following messages, Fi61 to D4%0, are dgeneral
messages whicn may be associasted w«itn any ot the
previous steps.
F361 STATUS FRR IN STHEP xxx Expected and actdal status do not
EXP XXXXXX aqree.,
ACT XXXXXX

Aot
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Table A=3, Diaqgnostic Messages (Continued)

STEP NUMBER/MESSAGE

COMMENTS

E362 NI INTP IN STEP xXxx

F363 ARORTED SECTTON xx
STEP xxX

K364 DATA FHR IN STEP xxx

DATA IS uXxxx¥
SHOULD BE xXXXxX

E365 NO RESPUNSE IN STEP xxX

E£366 DEVICE NOT KEADY IN
STEP xxx

E367 UNEXPECTED INTERRUPT 1IN

STEP xx¥

K370 THIS CONFIGURATINN
CANKNOT RUN THIS
SECTION xx

P4C0 END SECTION Xx

D450 HALT AT STEP xxx

JREpR—

Expected.interrupt d4id not occur
or a timeout occurred.

The section currently in executicn
was aborted by c¢learing the assow
‘ciated switch on the Switch
Register.

Received data does not compare
with memory resident transmit data
or calcujlated CRC, :

Conditioen code ot CCL returned
when 170 operation {s triea.

Condition code ot CCG returned
when (/4 operation is tried.

Lnexpected interrunt recelived.
Sections ¥ and Qlfor CPU contigur=-
ation #1 only,

End ot Sectian,

Step halt messaqe 1if switch re=~
gister bit 13 is set,
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APPENDIX

~ CONFIGURING D432 USING SDUPII

D432 memory locations are assigned as tollows, They may be
changed using SHhUPII to customize the aiagnostic for a particular
installation.

DR +0 Fxternal Switch Reqglister.

NR+t Internal Switch Reglister (sSection Selections)

TN DR+2 Version/Update

NB+3  HS1 LRT Number

DH+4 Maximum Errors

Ny +S Clock DRT

nu+d Contiguration (0,1,2}
DB+7 Bayd Rate (0,1)

DB+10 Channel # (0,1,2,13)

A L . )
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