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ABSTRACT 

rhe K~-12 diagnostic program verifies the correct operation 
of the buffer preset register, the clock counter register, the 
clock control register, the clock enable register, the IO 
bus interfare, and the clock input channels. The test once 
started halts, only in case of an error or operator inter­
vention. 

REQUIREMENTS 

Storage 

Locations 0--3200 in bank 0 are utilized. 

Equipment 

PDP-12--with KW-12 option 

Program Loading 

a) If the Binary Loader is in memory, proceed to step b . 
Otherwise, load the binary loader into memory . 

b) Set Left Switches:77778 

c) Seti Right Switches:400Ca 

d) ~ress IO preset and start Left Switches 

e) rurn Reader on 

General Description 

The ability to transfer all numbers between the AC and the 
clock registers is thoroughly tested. All modes of the 
KW- 12 operation are tested. The clock counter is operated 
at the five crystal controlled rates and at the rate of 
input channel 1. External KW- 12 inputs are tested with the 
selector switch turned to line frequency. There are four 
test options of which one is to eliminate testing of the 
AD-12 fast SAM instruction which is affected by mode 
bit ¢ of the KW- 12 . 

Operation ~rocedure 

a) Load programs with binary loader 

b) Select option by setting right &witches as follows1 

1) Bit¢ (1) suppress test completion alarm 
2) Bit 5 (1) suppress print pass completion printing 
3) Bit 8 (1) suppress test of AD-12 fast SAM instruction 

Normal operation on a PDP-12C is with right switches=¢¢¢¢ 

c) Set Selector switches on Kw- 12 panels to line frequency. 

d} Set Left Switches=¢2¢¢ 
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~) If AU-12 fast SAM instructions is to oe tested , set 
KNOB ~ to extreme counterclockwise and KNOB l to extreme 
clockwise. 

f) Set mode key on PDP- 8 mode, p r ess ID preset, and start 
Left Switches. 

rest Ooeration 

After st.art; at location ¢2¢¢ the program performs 39 tests 
per, pass, halting only in the case of an error. At the end 
of ~ach pass , which requires approximately 30 seconds, the 
letter ~ is typed on the teletype unless suppressed by the 
right s witch setting. If after 30 seconds the program fails 
to complete a pass the operator should stop the computer and 
check the location counter against the program l isting as 
thP. program is in a counting loop which indicates a fai lure 
of the counter, the time house, or an e xternal input channel. 

After 16 complete passes of the test program, the program will 
cease testing and sound a distinctive whistle on the PDP-12 
spe.;;.ker, unless this mode is suppressed by the right switch 
setting . 

Options: 

There are 4 options available selected by the right s witches . 

Right Switch Setting 

¢¢¢¢ 

1¢¢¢ 

2~¢¢ 

4¢¢¢ 

Description of Option 

Tests AD- 12 fast SAM prints 
letter ~ after every pass of 
program after 16 passes of 
program quits test and sounds 
completion alarm on speaker 

Supresses test of AD-12 fast 
SAM 

Supresses typing of ~ a fter 
every pass of program 

Allows program to repeat 
indefinitely 

All combinations of options a r e legal . 

' 
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Errors 

a) Error Halts--lf the computer halts check the listing 
for explanation of the halt. 

b) Failure of the counter time base or an external input 
channel can cause the program to loop indefinitely 
through a 2 or 3 instruction loop. If the program 
fails to complete a pass in approximately 30 seconds, 
the operator should stop the machine and check the 
location counter against the listing to determine 
if the program is waiting for a counter overflow or 
external input channel. 

Manual Test 

tlhen the computer is halted, the run light is out, it is 
possible to check the advancement of the clock counter 
manually as follows1 

a) Set mode Switch to PDP-8 mode 

b) Set Left Switches equal to 6137 

c) Press IO preset and DO alternately 

After every press of the DO Switch, the clock counter will be 
read into the AD? Each press of IO preset will clear the AC 
and advance the clock counter one-Or two counts. Therefore , 
by noting the reading of the AC after each Do, the fact that 
the clock counter advanced may be ascertained. 
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TC:STS 

rhe following-- tests are performed in the order listed below1 

Test if 

rsT 2)6 

TST 21 

TST 22 

·rsT 23 

TS'r 24 

TSr 25 

TST 26 

TST 27 

TST 28 

TST 29 

rsT 3)6 

TST 31 

TST 32 

TST 33 

l'S'r 34 · 

TST 35 

Description 

Does AC change after a transfer to the 
Buffer Preset Register? 

Does the Buffer Preset Register Jam into 
the AC? 

Can the Buffer Preset Register be cleared 
to ¢¢¢¢? 

Do all numbers transfer between the AC and 
the Buffer Preset Register? 

Do random numbers transfer between the AC 
and the Buffer Preset Register? 

Does reading the Buffer Preset Register 
change its content? 

Can the Buffer Preset Register gate perform 
at maximum speed? 

Can the Buffer Preset Register survive 
checkerboard patterns? 

Can the Buffer Preset Register handle random 
complement patterns? 

Does executing the CLEN instruction affect 
the AC? 

Does the Buffer Preset Register change after 
a transfer to the clock counter register? 

Can the clock counter be read using the 6137 
instruction? 

Can the clock counter be cleared? 

Do all numbers transfer between the Buffer 
Preset Register and the clock counter register? 

Do random numbers transfer between the Buffer 
Preset Register and the clock counter register? 

Does reading the clock counter register change 
its CONTENTS? 

.I 
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TST 37 

TST 38 

TST 39 

l'aSl' 3¢ 

TEST 31 

TEST 32 

TST 4$6 

TST 41A 

T~ 4 

TEST 5 

ITSTj31 

INPT¢1 

I1'ST$32 

rrsT¢3 

INPT$32 

INPT$33 

INPT¢4 

TSM 

TSMl 

TCNTl 

-5-

Can the Buffer Preset Register be OREO into 
the clock counter register? 

Can the clock counter register be loaded with 
mode 2(¢) in error? 

Can the clock counter be loaded with mode l (1) 
in error? 

Does rapid actuating of the mode gates affect 
counter? 

This is a general gate shaking test of the 
mode flip flops. 

Does mode bit 2 changing from l ¢ clear 
the clock counter register? 

Does the overflow of the clock counter registter 
set the overflow flip flop? 

This is a general test of the overflow flip flop . 

rhis is a series of tests. Labeled TST 41 
through TST 49B that check each bit of the counter. 

Does the clock counter register count at all 
rates? 

J oes input channel l cause a proper interrupt? 

This is a simulated input test for channel 3. 

Does input channel 2 cause a proper interrupt? 

Does input channel 3 cause a proper interrupt? 

r his is a simulated input test for channel 2. 

This is a slmulated input test for channel 3. 

This i s a test of the external inputs for 
channels 1, 2. 3 which includes a test of the 
M503 schmitt triggers. 

This is a test of the affect of mode bit ¢(1) 
on the FAST sample instruction. 

I s the fast SAM instruction affected by mode 
bit f6(f6)? 

Does IO preset clear the rate bits? 
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Does IO preset clear the overflow flip flop, 
the enable flip flops, and the mode flip flop? 

Does Mode bit 1(1) work properly? 

Does mode bit 1(1) and mode bit 2 (1) 
work properly? 

'-
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100 TEST 4096 TIMES 
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l • : I (. . .)~ ;._\,. ~ / S£T MODE. 2 =1 
1 • 7 ·~ 7 {, Ci..4 
:. 71 c a 1 Sz! ~EC..\ / DO THIS 4096 TI MES . u .. t:.l'J , .... ,-7 ~ ~ '"' 
' n C> J. \,,' i t, _CA / KE AL) C. OuN TER ... 
;. ·1t1 ~ 2.J. - .. 

. "~ -iXE J / SAV E IT 
1 ., ., 1~~1 nj ~>r.tC / RE.S TOR E I T 
1 ]~ 7 - .. .!. ::iz!;,. Ci..A /i!E RO"i 
. . . 7., 2 ~ 

. / THE ~OD E REGISTE R CAJSES ILLEGAL LOAD COUNTE R - I .. 



1" . 
0 

_ o')Ch 
I:. • • ( o.e+?" 

0 'D) 
I 11 1., : •• v l ~ 1 ,; i •b,l :. ~: : ; ~) •' t. ..,E 1 :> 

I :. ::: -;~ , . ':. ~- ,,,! •:; TE':i" J f T>-lf. ":°; ;., £ F._!P F i.,P::; 

. ?:> i · ~ r ~ ..:. . , J .> . J J .. -.. ·~ ... ..iJ' \ J !1Lf. 

• .;: -. ~ I'":>:.. , l .. TO tHJFFt..~ 

~ ~~ 
.. . : .. ~ /~ .. '. c. j T 

' -. 
5 : .• ~: i 1 ~ .'. "'\ :. ·~ 1 I '.;t. T llST COU"ll[k 

I ;; "": ~ /i,.)T~TL T'nJ LffT .. ':> i • ;) - I ~ /4JTA I t:. hu LEl=°T . 
' . - /·<J7A'E TW[j LDT 

i ... .. ~ l . \ - ·- "\ z "/ ,; .. ', I I 11,5 Jl'lt:. T>-IAT MOOt:. 0 , 1 . 2=1 
':1 -: -... ' 1st:.· J RA~OJM "IUM&Ex T~ CO~TRO~ REG I STER 

I ., t.. ". .. -~ . ... I: J "?lt:.1'£ "- T 
:. - .!. 2 \ . I .. .. .~ 7 ,": I• ~ i.{i:. THAT "IJOE 16 , 1 , 2=1 - .. 
.:. ..... ) ' • •.J;!, !::~. 'i_ 4 /<;C:T ro GOMP LEM El\T OF Tl-' [ -;uM8ER 
: : ,j_ .. ~ (' -, c .. ' - . • ,Ji:- :<E t,/' / ('10 THIS 4e96 TI M[S 
l. ~"'? ";..) s .,, ~,.) H.:iTJl • J 
' • ~ 6 .. .>6 .. 1...:::-..-. I Gt.T TE.ST VALU!:. ~quM BUFFER 

• 7 ,· . ,, l -. 'x t I /SAVE IT . ~ -
. ~ (' 'l l d .. I\ .. Xt. • /kCH01H . I T 
- 1 ... 1 7 ., .. .. 'I.\ /C O fi..('1£\T 

;i. ·.r;2 l ... t:C:. "!'A ] SE\') / SuBT~ACT TE& T NUMBER 
1 ~ .. j l •• fJ _, ,::, (i..A /EJUAL t 
"' . , . 
- r. •t ~ ... ~ 2 • 1,... ! /BUF"F CHt.~CEO IN ERROR 
_:J "'t l 1 ' 7 C_ ._:A / R~A~' C0UNT[R 
-. ~ ) ,,. ... ."\XU1 / SAV£ I T w .... 

I < 1 , ' . -, ~ Xt " I Ri::STOi<E I T 
.. .; ... , ... "- ;.: ::. .: ~ l.L A /STI LL t c.RJ 7 

'·'· -.: • 2 --· / COU~TER CHANCED 11~ £qROR 



, .. . gr 1\ - 0 -~) 
- v -~ I ' • . "1£" 

. ' -. . . . 
.!,!. - ~ 3 

.:. , ~i 

. ; 5 ... 3 
:.:1 ~ .>i:: 

.:. ~ '~ 7 ' .. 
: : ~ 1 .. :. ... ., 
: . '-l .. ,).; 

.3 
!. ~ .. 4 . -.>2 
: ... ::> - ~7 

.. :.:6 ' 21 
;_, .. ''I • __ ,3 

, ''.)~ ~ .. 21 
. .. :: 1 7 .; l 
... ~ "'l . ! .J 

:1 ;,3 I ~ ~ .! 
' . J,4 4 7-.: 2 

.. 5 •• 2 3 -. ·6 (. _.3 2 -
'!.l ::- 7 .. - J' 
":. :) ;} .. 21 
'l !.ol •• ll 
- •• 2 7;) ' ~ 
:.: ";3 i 2 

4 , ' . 
.. ! , 5 ·~e 

1: !: ~ .. , .. .. ... 
:.. : ' 7 . . ' 

I -' J 

: : 73 : - -~ 2 
: . 71 ! ~ ·(! J 
1·;2 32 
ll7J :.-J 5 
:174 1..; .3Z 
1'75 • :..J3 
i 76 7. ,· (: 
l. i 7 i .. . 6 
1? ~ ~ l .'4 
.L (_ • : i - .; 
!. .~ 2 ' ... J J . - J (-.. - i:: 

1 " . ij .. 5 .'t! . 
i-:; 6 • - j 5 
J. 2. I ;· ~ (. 

.:.2 .. ~ 7 ~ 2 

r" .;.t_ 1.: 

I . : ., ., , 

l:. ::> 7 ° 2 I 

d4l 

r: 2 I -

.,: ... ) ~ 
; 

j ~; t. 

:"-L.; 
n . 
;_\,,.~ 

: . .\ 
r 4 :-
4 _ r ... " .. . ---
.;~;_ Q 

~ ;_:" 
'iC' 
(L,l] 

H 
i 1.1 
T A1..1 

,: ~ ~. t:L A 

• - T 

TA., 

,;LLR 
~-LC A 

: :,-. 
TA,; 

<; i!4 CLA 

H - :cr..69 

~'--< Ci ' r 

>4' .4 "J\.I '~ 

~ t. . · .) 

, 'l JI 

~ ~ (;<17 

~XEl 

IXl .l 

~£1~) 

e 
lZ : 55 P AGE 16 

/u~· ~~,cc~ \U1~l~ 

1c: . r• T0 BUFFE~ 

/~-V!_ (T 

/ h~C l'•Cu E 2 
I A.C • :>: j, 
I v i:. \ t.t'• A - E "c L Q c r~ r ,, 
1 :._E A'i AC 
1SET AC H= l 
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I 
t ~OES CJ 1~ T £h OVE RFLOW S~T ~V E Rr L JW FLOP 
I 

~p 

JP 
,JP 

TSTc1,) , .;:_A CLI. 
... L ~ 

TAJ 
.. LL ~ 
: u;A 
1.o L A CLI. 
CLA B 
1.LA CLL 
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1.''.;;6 o:..33 cue 
12:> 7 ol32 ::L LR 
12:>J ll,-~3 T • :.: i<it1t~ 

1 2~1 61.52 ...:LL.R 
12~2 7 J<l3 Ct • .A CL L 
1 2 .:-3 l4Jl :LS!\ 
:,( 4 7.,17 Si<P 
l 2o5 74 ('; 2 ._\. T 

• 10 :55 PACE 17 

FLOP 
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