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The Tnformation Tn thls dosument Is subjeot o
ehange wlthout notlce and should net be
construed as a commitmant by DTaltal Eaulament
Corporation,

Actual distelbutlon of the software desaribed
Tm th!s specl?leatian will be subject to terms
and condltlons te be mAnounced at some future
date by Dlgltal Eaulsmant Corporatlon,
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ABSYRACTY

This  oragram  Ts & modVf7eq verslen of
MAINDEC=18+D4BC(MXCHLS)) ¢ T3 deslgoned to provide
8 wordtwoase testing  oatterm Joi bpoth  95p
NAnosdcond and B20wnan0ses0Ad memory stacks, The
prooram testy for swlitchimg fal|yres Tn Tndlvidus|
cores undef Worstecase  hyifeselect nolse
eendi%lons, It alss tests for zhn switehlng of
unstable cores affeoted by repeated halle select
currents,

Ooeration of MXC48B Is a|most |dentlcal to that of

MXCH13, ORIy the ASS test seleators and the halt
addresses are dlffesant,

REQUIREMENTS

Eaylomeng

Standard POPei5 with a mInlmum of 8L92 words of
core Memoiy,

Program Storage

The orogram osoupTes the fleas 34pg(8) words of the
memory fTeid Tn whieh It Ts omerating’,

LOADING PROCEDURE

The brogram Ts gumshed |n ABS mode, with WR]
|oader,

Normally, the pregram Is |oaded Tate memery f1e|d

a) Plase the tape Tn the reader,
By S8t the Address Switohes to 17708
ey, Press RESET, them READ INY

Whem tha tane has baan read, the compytar stoos,
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The prOgram can be joanded [mte the |ewepr half of
amy 8K mamory bamk, by placimg the machime In BANK
MODE, and setting Address Switehes JIe4 o the
desTred nank mumber’

STARTING PROCEDURE

Start!ing Address| @P202, Set the Address Switches
to 02222, and proess STARY,

Restarting, To Fe=eatab’isn the Tnitlal
condltlons, start the program at address 9220,
where f Ts the current memory bank Tn -whigh the
program 1s loeated,

to rataln gurrent program oomditTons, restart In
jecatlion ¥g215,

QPERATING PRQCEDURES

A memory ¥leld T3 ome 4Q%ewerd segment, Fleld
abe nNumberad seguentlally frem 20 through 37(8)
Pleids 20~27 are 1n memory bleck 8, fleids 10«17 |
dloek 1, and so onm,

s
1]
n
The oBerator sommynlcates with the pregram via the
AC Switches or the Telestyme keyboard,

TypTng eriors can be elIminatad by stelking RUBQOUT,

The Program wll| delete typed Input for tnat |[ne,
amd request a new entry,

I[mitlai Operator Actlen

Test Liwlts, After starting at |ecatlon 82200, the
progradm types

TESTY LIMITS

The area to be tested |s speclfled by Syslna the
catal ~umbsrs of the |Imitimg memory flei<s, The
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two numbers are separated by a comma, and fol|owed
by a earrlage retyrn, Any two fleds, Ineluding
that which contalns the prooram, may be se|ected ag

ITmTts: and olthe; [Tmlt may be typed flrst,
Ekamplosj

TESY LIM{TS
22,25

Memary ?Teids 20 throysh 25, Inmafuslve (addresses
080020 through 237977), wl|| be tested, Note that
two dlgTts must be typed for sach flald number,

A sTngle fTe1d may be shesen

TEST LiMlITs

123

11, hewsver, the alngTe fleld 1s that containing
the program, the enoles wii| be reJectedi

TEST LIMITS

02,20 )
PROGRAM iS IN FleLD 28
TEST LIMiTS

The program wl|l Dproceed when gceeptadle |[mlts

have bsen chosen,

1t only a sTngle dlale Te used to spealfy a fle|d,
or Tf a fleld number oreatei than 37(8) |s typed,
the |Imlts wiT| not be accepted, 4An example of
both errarst

TEST LIMITS
3042

TEST LIMiTs

CAUTION: De not select mofs memoiy than ls
actually avalladble, s,5,s tysIng am yooer I1m|¢ af
17 when only fleids 22«27 are proyided, The actlen
of the oprogram s unpredletabje when try'ng to
3ddress nonexlstent mamery |ceatlons,
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Set uP ACS, Afte? the test [Imits have been
agcepted, the proaram types

SETUP ACS

Set the AC Swltches as desired (see Tadle)l for
norma! cperatTon, al| the switchea are set to o,

Strike® any key on the keyboard, The message
PROGRAM IS IN FIRLD 02

Is printed, and the test beglns, It wlil run
gentinuous|y untl| stépped by the cperator,
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Table of AC Switch Settings
ACS  state Funetlon Deser[bag
In Ssctlon
] ] ContlAuous operatlon {nermal) 5,842
1 Stop after testing eurront
flejd or aftes error printe
out
1 ) Print errar data and esons 5,2,2
. tTnue (normaly _
i Ha|t before error printout
2 ? Pfoceed as selected by 5,2,3
. ACSL (normal) . ’
1 RTng beil on errof) np rinte

outs ICS & Ts lgnared’

3e5 poe 0¢ all three tests Tn suceess 5,104
sTon tnerma|)
wow Any swltch so¢ to 1 selects

that tost
9 ? Ayutomatic program relpoatlon 5,3,3
) (normel) . .
i Qe not rejocats progranm,
11 -] Print "PROGRAM !S'IN FIELD 5,3,4
fi" after oach refocatlen
i frormal) ;
i Do not print message
12 ] Nerma'l program refocat]on 5,3,4
‘ ) ssquepce o
i Forse relscation to specife
led fTe|g
13 ? Normal test sequence 5,4
14 Regquest seops {oop
14 4 Test antlre word (normal) 3.5
i Suppress printoyt for sejecte
9d ples

Test Sefeetloni ACS 3«5, Thrae tests are provigeq,
Tests 1 and 2 yse séorage Petterns that estap|]sn
worstecase nolse oendlitiens on the gense wire,
Test 3 chacks for switoming tatiuras surling
Popeated ha|feselesting, The execution of gne
thres tests Is sontrol|ed by AC swltenes 3; 4, ang
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51

Test 1 (ACS 3), Worst-case patiern for 800-nmsec
memory atacks, »
Test 2 (ACS 4), Worstecase pattern fer O950=nsso

stacks'

Test 3 (AES 5), Swltchimg fallures In cores
subJect to repeated ha|f=seject
surrents;,

17 all three switohes are set to 3, the three tests
afe dome In aueenaszon over the asntire test ares,
11 any switen [s set €0 1, the test specifleg by
that swlitsh s performed,

Program Qperatlien

In morma| operatlen, the tests are performed In
ofdery 4, 2, and 3, A deserlptlen I8 glven In
Sectlen 9

Tests 1 and 2 are |dentloa| ekcept fof the opattern
weltten Tn memory, The pattern Ts writVer In al|
11e)d8, then saah word, stasrting at the Iowest
address, Is tested for fallures, When ajf|
[ocatlons nave been tested, the cemp|ement eof the
pattern |s writtem and tested)

In test 3, the entlire test area Is #1[led with s,
A slrgle word Ts eleared to s, and repesated|y
addressed, DOther werds affected by the haifeseject
currents are then tested for swltenling fallures,

After the sejected tests have baen exscyted, the
program Ts relcecated (ses Sectlon 5,3) ang the

tests are repeated,

Programecontral|ed ha|tsi ACS 2»1’

Te Tnsyre opregram continylty, the conscle STOP
swltoh should not be ussd t0 he|t the sregram, AC
Switches 2 and 1 previde pregramveontro||eg
stoopling polnmnts, at whleh the omaerator may cthange
the settings of the otner AC Swltches, The changes
take 6ffect !mmsolate|y after resyming operation by
pressing CONTINUE,
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ACS ¢ 81 The program runs contlmugus|y,
11 The pregfam wif| stos at elther of twe
polnts’

o, &ttei an orrer printaut, Conmtents
of blts 6my7 af the MO reglster
are 2734,

By After testing has been comp|pted

Tn the surrent flelq,

CiMOt6=17)) v D642,

In both cases, the ACS may be changed, Press CONT
te srocesd, !f the AES settlmgs have beem changed,
the test then belng executed Is terminated, ang the
new Switeh settlnas take effect’ 17 ths ACS have
ROt boen changed; the test resumes 7ram the polnt
at whlch Tt was stespec,

ACS 1 81 Ersor daka are pFlnted as usual,

11 fhe orogfam hal4s Belofe the arror
printout, C(MO(8e17)) » 8732,

To srecesd, piess CON?, ACS ghanges are accented
Immedlately,

EXCEPTIONI ATter oirer pilntouts have been
1nhToTted (see Sectlén 6,1,3), AES 4 no lomger has
any offect, and ACS 2 wl|| cause a halt orjy attar
o fleld has been tested (eass b above),

Ringinrg the Error Bellt ACS 2',

11 ACS 2 Ts set to. 4, & bel| rings at the
oscurrence of am afror, Ythe arror printeyt 18
juperessed, and ACS L s lgnored, The bej|
funetion Ts useful whem am Intermlttent eprgr s
suspected) the Dprogram does not stop; and the
frecuency and/ar reguiarity of the bel| glves an
Trdex to the nerfermance of the core stack,

Nete, however, that ACS 0 remplns Tn effect! the
oroor®m wli| halt after the bel! T§ ACS 2 |s sot to
1,

Program Re|ocatlon

Autematlo Rejacatlon, When || tests mave been
comsieted In the selected ?le|ds, the program |s
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relecated to the highest tested fleld In which ro
error was faund duslng the preceding rum, Frem
¢m]s mew |ocatlon, the tests are rapeated In the
other sclcetcd ‘lilél. Aftor oach test ryn, the
program |s refocateg Tn the mext |ower @rrereiree
leids untT| Tt reaches the pottom of the test
area, From there, Tt goes bagk te the top, For
sxample, assyme flolds D2=i0 are cheen as test
(TmYts, After the flrst test jpum, the Dprogram
rejocates from Plaid B2 to Yleid 12, From there )¢
wlil g0 ¢o fleid 27, then 09. 25, g4, 23, and 22,
skloplng any 'Tc‘d s) In whieh an errer was
detected during the prnvleua fun, Frem flejd @2,
the orogram wl || reloeate te fleld 10 once more),

ImmediateTly after each relopation, the message
PROGRAM 15 IN FIELD ¢

Is erinted, The message mMay be sSubppressed by
settimg AC Switenh 11 to 4, The prlintout wil|
rpesume when ACS 11 Ts set to 2,

Exceptlond, The piogram wi{l mot refocate
aytematically ynder any of the to|lowlnmg
condltions;

’

a) Only ene Tleld has bean selacted for testing,
B, TRere are no errorm=free tested fle|ds,
o) ACS 9 1s sot to 1 (see Segtlon 5,3,4),

d, A forged selocatlon has been made (s8es Sectlon
5,3,5),

I1m esach of these cases, the propram remalns whsere
1t Ts, and the tns test ryn I8 repeated,

PPogram protection, To protect agalmst oprogram
faliyres, two Interma| checks are made, Flrst, the
program wli| mot rejceate to any fleld In whleh an
error was detected during the previous test ryn,
Sepcand; when reloecatlen does take ©mlace, the
transfor Js chetked word Dy wopd wlth the soyroce
t1eld) srrors In transfer are tabyiatec and printed
{ses Sectlion 6,2,1),
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Rejocation ereventegi ACS 9, The operater can
prevent aytomatie rejacation by using ACS 9,

ACS § 2! Relocatlen occurs normally,
11 Program does net rejocate, but
sontinyes testing from Tts
surrent Jocatlen’

When ACS 9 Ts set to 0 agaln, autematlc relocation
wlli resyme)

Forced Relocat]oni ACS 12, The ogerator cam forse
the Drogfam to rejocate to any specl?led flelg, by
uslng ACS 12, as fo7 |pows)

8% SOt ACS 0 te L, amd walt for the program to
haje,

b, Set ACS ¢ te 0 and ACS {2 ¢o i, Press
CONTINUE, The sregram types

PUT ACS 12 on A @
and walts fer thls to be done’,

o) Set ACLS 12 ts @ Immed|ateiy, the oprogram
types

GO TO FlELD

and walts for a fle|d number,

d) Ytybe a tuoeedlolt flelg number’, The oprogram
relocates to the nmew ?leld, and proceeds with
the test, ‘

After a Yorced relccation, the orogram wli| meg

longer rejocate Itself mutomatlgally, To restore
the automatlo funetTop, restart the onrogram from
address 202, setting mew test I ImTts,

Foreed reiocation wl|| not oceur ynder eltmar of
the foliowlng condltiensi

a), AM error was detected Im the destTnation ¢lelg
during the onmrecading test run, Im this case,
the message

ERROR IN SELFCTED 4K
G0 TO FlELD
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1s typed, Type & new fle|d numder, or a
carrfage Returm to retalm the srogram In the
current flejd,

b, AR srpor accurs durinme rejocatlon, The error
Information 18 printed (see Sectlem 6,2,1),
feilowed oy "60 TO  FJELOw, Precgesd as
descrlbed In cage A above) :

17 the reguested destinatlon Tleld s the oniy one
that has been seleéted foi testing, the orogram
wll] reloecate, and then restart at pragram adgress
202, with the message "TESY LIMITS", so that new
{1mT¢s can Do chosen)

Seone Looos! ACS 13

Thls program aptlon allows the operator te examline
slgral traces om & scepe under the somditions
Imposed by the three tests, Thes test fynstions are
performed on one or more mamory |ocatlons, dut nme
error checklng 1s dame, no messages are Dporinted,
and there afe no halts, For tests i ampd 2, any
number of consecutive legatlons, from 1 to 4296,
may bo Tmeluded Tn the |eop, For test 3, only one
reglster Ts ysed,

te Tnitlate a seocpe leon; progcesd as fo!llowsl

a) Halt the srogram by setting AES 2 to ¢,

b, .Set ACS 13 te 1, amd press CONTINUE, The

message "TEST" s oprinted, and the program
walts for a request,

¢, Tvype the nymbar of the deslired test, An
avtomatle CR ?oi/lows, amg the message
FIRSY AQR
Is printed,

dy Type the address of the flrst |ocatlom cf the
group to oe Tnec|uded Im the [oep) thls must de
a six=dlglt octal Integer) The  Dfogram
responds with a CR and the message

LAST ADR

f' Type the address of the |ast |ocatlonm, Tnis
may be hlgher or lower thsn the fTrst addrass’
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The scope |coB Ts begyn a3 s0en as the |ast adgress
Ts _typed,  The (o0 wlll contlpue unt|| the ST0p
switeh Is pressed, Te request angther |o0op, or %o
98 Db&ok te the normal test nrogram, restart at
ofogram |scatTon 222,

Ekampies of séone |ao0p reauests

TESY 2
FIRSY ADR gio140
LAST ADR 2ig4oe

The pattefn for Test 2 Is wrivten threughout fleld
1; Tbut the |eon Tneludes only losatTen 4182 [n that
eld,

TEST 1
FIRSY ADR p3P1g2
LAST ADR 237777

The pattern for %est I Ts weitten Tn 71a]d 23, The
:?oé ImeTudes locatTons 2122 thiough 7777 1n that
eld,

The area Tnejuded In §he foop may overlap memory
Tlelds: But the test patterm wl|| be wrltten enly
Tn the ?Tejd sontalning the fTrst addiessi

TEST 2
FIRST AQR p24gop
LAST ADR 216770

The pattarn wli| be wiltten onmiy Tn fleld 2, thouoh
the loop wil| Tnglude addéiesses 16778 through
22402080, Nete that the higher |Iml¢ may be

spealfleg flrst’

Fer Yest 3, on|y the Flrst address s ysed, as thls
Is a single reglster test, Hewsver, both addresses

must bes glven, The example T||ustrates ywhat
Rapoens when a seleeted addfess Ts In the program
areai

TEST 3

FIRSY ADR 722934

FIRSY ADR 1S WITWIN PROGRAM
PROGRAM IS IN FlELD 00
FIRSY ADR 912534

LAST ADR 212534
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1t anyth|mg othar tham 4, 2, er 3 Is typed for @
tegt numpber, Tt wll| be rejected]

TEST 4
’?
TESY

Picgram |gop for Tests 1 and 2, ‘the loop operforms
the eomplementerecomp|ement operatien on sach of

the seleoted reglsters In turn, The oep Is 12
Irstrycelons longl
scPl EEM /ENABLE EXTEND MODE
LACe MEMADR /READ
1.7 /COMPLEMENY DATA
DACs MEMADR  /WRITE
LAC MEMADR /ADDRESS
SAD LTST /CQOMPARE TO LAST
JMP STSCP /DONE
1S2 MEMADR /INCREMENT ADR
JMP SCP1 /L00P
STSCP LAC ADRA /FIRST ADR
DAC MEMADR /RESTORE COUNTER
JMP SCP1 /G0 TO TOP OF LOOP

Program |eod Por test 3, After wrltlng a npattern
of all i3 Tn the selected fleld, the test |ocatlen
Ts cleared to s, and repeated|y read, The |c0p 8
two Insteyotlens Jongi '

LACe ADRA
JMP et

Bt Supprassient ACS 14

Oroe 8 partloular b7t peslitiom (amg mence |ts core
plane) has demonstrated a consistent faliure, error
prlntouts due te this blt can be e|Tminated ¢from
subsetuent nasses, Proceed as fol|ows!

a, Ha|t the nrogram by settlmg ACS ¢ to 1,
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by SOt ACS @ to 7 ang 4CS 14 te {, The message
SUPPRESS
18 orTnted, and the program walts for Input,

ey, S8t ACS 14 to @, Type the number eof the plt
pesTtlon to be suppressed, as a declma| Intager
(8=17), If mors than one blt Is teo . be
sUbnressed, separate the mumbers by cemmas,

di Strike the CR key, The tests wii| start frem
the beglaning againi the sejected Blts wl|| be
Tanersd for printeuts,

Requests Tor b1t suppiesslon may be made at any
time, and as frocuent|y as Ts deslired, Eaeh
suceseding request wlizes out the effect of the

ofevious onej to retaln the suocresslen of a plt,
Tts numbes must be tysed agaln,

Yo remove al| supsressien requests, proceed as for
& new reqyest, After the program types "SUPPRESS,
type 8 Carrlage Retyrn,
Examplesy

SUPPRESS 2 <CR>

SUPPRESS 4,9,13 <CR>

SUPPRESS (CR) (removes all syppression)
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ERRQORS

Test Data Errors

Data 6o umn header, jmmedlately after the (f]rst
efror |s detected, the followling neacer 13 printed,
Tdentlifylng the colymns of error datal

TESY OCTAL ADR Go00 BAD PAT CONTROL WORD

TES?Y The nymberessy, 2, op J3wesof the
test which detectad the errop,

OCTAL ADR The oéta| address o the Jocatlen
contalning the data In error

Goon What the comtents shoy!¢ Pave been,
Thls Is ajways eltmher Q202222 or
7777177,

BAD The data a3 read, One of mers blts
wil| be Im aerror, The datum s
printed as an octal Tmteger,

PAT CONTROL Tha word used to generate the

WORD chackerboargd satterm for the

current test For tast 1, thls
werd Is 776000 or (for the
comp|ement pattern) 273774, For
test 2 Tt |s 52525@ or 252524, No
contro| word 1s used for test 3,

Once printed, the header wli| net be printed agaln
urtT| tme program |e restarted frem 200 or 215,

Data Brintout, Error data afe printed as soon as
am error mas beemn detected, A typlecal orintout
might look |lke thisi

TEST OCTAL ADR 6OND 3AD PAT CONTRQL WQRD
1 214200 goe2ra Q3rRmL 776200

1 260200 777777 776777 @3774

2 414200 20pQpe AQM2@L 252524

3 937555 7777771 377777



MXC158

6"103

6,2

6,2,4

PASE 46

In the example, tests 1 and 2 detected a "p|gkeg

4P BIt Tm  jocatlen 4200 ef flelc 1, and test 1

found & "drepmed” 5Tt In loeaslon 2209 of fleig 6,

;;s? §- eaught a switched coie Tn jocatien 7555 of
. d ]

Printeuts InnToTted, Durlme  long  test  ryns,
excesSive error orlintoyts weu|d use teo much time
and  paper, Te  aveld ¢hls the program

autématicaily suspiesses test data ofTntouts after
64 errors, The message

PRINTOUTS INWIBITED

s typed) the orintouts wii| mot 90 restored untl|
the = program |s  Festarted at address p2g0,
Printouts for rejocatlon srrois are not affecteq,

Other arpors

PPogram rejooation erfors, As errors are deteoteq
durTng the reloeation of the mrogiam ?rom one flela
te the next, the data are printed, Celumn heads
are the same as for data printoyts, Exampiel

TEST OCTAL ADR 600D 8AD PAT CONTROL WQORD
031002 741280 740000
B31001 61{205 ¢spyees
231902 760027 760087

NG MORE ERRORS

The arrors oceurred whlie relecating to flejg @3,
It this haopens quring an autematlc rejocation, the
program wli| attempt to rejocats to the next |ower
fleld) Tn ¢thls case 22, contlnulng unt!|  an
srrorofree transfer Is obtalned’ It the errors
oscur durlng a forced relocatlion, the arogra™ wl||
Poturn to the contrel routine atter the orinmteut,
and  type "GO To FIELD", ¢to request amother
destination,






