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11 • 
12 * 
13 * 
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THIS IS A ~OPY~I G~TEr PROG~A~. COPVR!G~T 1912 ~V VA~Yl'' OAT. M·C~lNESon 00001 

PART 

.. -.. . -.. 

...... . ·-· .. . -· . 

. - . 

. . .... . - · 

92L 01 05•00.2.0. 

MEMORY PROTECT TEST 
. __ ... __ ....., _ _____ ,. 

. . .. ------· ...... . - . .. . . - ··· 
* •••••• * * ...... **** 
** •• * ** ** * * * * 
-* .. . * • * * . .. *· . '* * * 
* • * *** * * * * • **** 
* • * • • • • * * 

·- ...... *·· . . * * ·*-- . ·· -·-* .... • * . 
* * ***** * * ***** * 

.. - · 

* 

• 
* 
* * 

* 
* • • 

. . . .. . . 

* 
* 

. . . . 

. - ·- . ·-·- - .... 

nn 00002 -••••••• -·

O'l oooo• 
on ooooe 
00 .. 00008 
no ~0001 
nn ~0008 
00 ~0001 -·· . 
00 00010 
Or.t OOOtt 
00 00011 - .. 
00 00013 
oo ooos• 
. .o.o.._ 0 0 0 , , 0 . --··. . . 
oo nOO,l-.J 
00 ooo·t, . . 

18 * . --. .. .... . .. -· . . . -··. 00 .. .o.ou;a__ 
19 • **** **** ***** ***** ***** *** ***** 0~ 00011 
20 * • • * • • • • • • • • oo nooto 
2 1 * --·-- * _!__ • • * - --~ . ... ~- . . . -· . . .. . ~- . . .... .. 08 ... ..:.&.. 
22 * **** **** * * • ••• * * 00 
~3 * * * * * * * * * * 00 ,. * ·------... - -~- ---·· ···· ... * * * -~ - · - -~ * ·-" . ., - ~. ... . . . ...... - .. 00 ~ - -- .. .. . 

~e * • * * ***** • ***** *** • oo 
26 * oo OOOIJ 
27 * -···· ····- -· ... __ ...... .. .... .... ____ -· . -·----··· .. ... __ _o_c OOQff _ .. ...... . 
28 * lHIS T!ST pR~GRAH tS A PA~T OF THE ~AINTAIN II 00 ~OOJI 
2; * TEST P~QGRA~ SVSTEM 00 nOOfl 
30 * -- # •• . . 00 1)00&0 ----· 
31 * oo nooat 
32 * 00 oooaa 
3 ~ ~ . .. .. __ - . . . .. . ·- - ... . _.. .. ... . -----· - ·- ·--· .... ______ 0..0 . .loi....ILI& - --- ... - -· 
34 *****************************•************************•****************•OO ~ 
~5 • ·~n o~A· 

38 * 62Q1f MfHORY '~OT!CT TEST PROGRAM •OO 0 
37 • •oo oo 
~8 * TH!S Tf.ST tl OESYGNEO TO T!IT THf ~EMORY P•OTECT OPTION, •OO ~ 
39 • .I .T.J . puRPOSE II . TO_ .. JEST Tt-4E HAtli)WA.Rf CAP~BtJJT.Y JO P~.f.YE~tT .. .. .. ~~!' ----.. ... . 
•o * lJNAUT~ORIZE~ PROQR4M ENTRY INTO CERlAIN AR!AS D' CORf M!"ORY tOO oooto 
~~ * DESIGNATED •s PROTECT·EO ~f~ORV A~n TO PPEYENT u~•uT~ORlZ!D aoo 
• 2 * M 0 0 I F. I CAT I 0 N 0, THE C fj NT E "' T ~ F1 f' S U C: ~ ~E..- 0 ~ 'f a . . . . * 0 n 

ooo•s 
00041 .. 
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- - ··- ---· ,., .. 

4 ~ * . •OO 00043 
44 ************************************************************************oo ooo4• 
45 * oo ooo•s --·------ -·-·-· -- ·- ~ . .. . . ..... .._.. .. . ... .. -· . . ..... . . . . ... . ·-·--

48 * 00 00048 
47 * 00 00047 
48 • . 00 00041 - ---- - --· ·- -·-·---·- -- --· ·- · -··· -· · -..... - -·-- ·- .. ... . . . .. . .. ... .. -... •e * oo ooo•e 
eo • **********************•******** on oooso 

.. ···-·-· ·- --- ····--· ·- · - . ,.1..._ .. ~ * . .. . . . .. .. . . . ~- _Q_Q_ . .Q_O _O.~.L . : 
51 * * AREAS R£SERY!D BY IXECUT!YE * 00 00051 
53 * ******************************* 00 00053 
54 * O~G 0 00 00054 ' " --w•-• ••• • '• ._ "' .._,., •••• ._,_,, • -·• o ' • • • o . . . . . ' . . . 

~5 * J~P EXECUTIVE 00 00055 
ee * o~G 04o oo ooose 

____ __ ----· . 57_ * .-. . .. . J~.P. .~ f!Jl~~--JlQ.~ ... .JtOVIl.~.~ ---· . . - ... . .. .. .... _ .. . .. ..... .. ---··---·--·· · ____ Q.~-~_QO~l .. . . 
58 * J~P POWER U~ ROUTINE 00 00051 
58 * NOTEI THE T!.ST EXECUTIY! ALSO RES!RV!S LOCAT!ONS 0400 TO 0477 00 00051 

·--·· ·--- · ___ ----·-·-.. - .... . ~.9 * ,0~ ~ ~-Qt.~T.ER T~~~J.f _TQ .... ~.TANO~~D .... J~O.~_r!N~.s,_ ~.~D . ~S .. A.~ ~~t~A ____ , _Q.Q ... _Q.~O.~~ 
81 * ,OR EXECUTIVE DATA, ALL TEST PROGRAMS WORKING WITM THE 00 00081 
82 * EXECUTIVE MUST PR£SERVE THIS BLOCK, 00 00082 

----· .... ---·-·· ... --~ .. ~ .. -~- - . . . Sl~~~-~t'_P. _ _RQJJYI_~t;~ Jr~JLI. .. . ~~ CAt.,I,..EQ ... IN_D_!~ECT~ Y T_~RU ... Q.~ ___ Q~.Q~~ 
e• t THIS TABLE 00 00084 
es ~ oo oooee 
ee • oo oooee 

o -·---- ·-....,.• • - , _ _ _ .,.a • - · , _.,, _ _. ., ~ • '• ' •••• • • "• • • •• • • ,. ' • ~ • ' o • ••• • ~ '' • '••' • .. • • • •• ' ' ' - - · • • "' •- - - •• ' '"' - • --

87 * 00 00087 
,. * 00 00081 
ee * oo oooeo --------- ·· - . . .. .. . .. ......... . . . .. . ...... -· . . . .. .. . . ... . . - .. . . . . . . . .. . -. . ...... .. . ·--··- -· ~ .. ... .. .. 

70 * 00 00070 
1 ~oo•oo )' 1 oRG o•uc oo ooo 71 

000.400 - ---·--- .. --.. . ~2-... 0l(!'_~ - -- . ~~- .... _ .t .. .. _. ... . . . _ ... J~.~_r. -~~J .. __g.~~. -~.!~ ... ~.Q~Tt~ .... . ... .. ..... .. ~~ -.. -~~~72 ___ _ 
000•01 73 OUTB &SS 1 OUTPUT TWO CHAR RQUT!N£ 00 00073 

1 000402 7• OUTC BSS l OUTPUT CRIL~ ROUT!N! 00 00014 
..z...OO.:;,..,J0~4r..z0--.J ____ , _ ·---~~--.O!.LTJt . . B..~ .l __ __ .. l _ .. . .. .. . .......... -.... .. _Q_Y!!.Y.T .. ~-~_as~~~ ..... _ ~Q_l:J1.1NE __ .... ---·---· ........ - .. 9·~---~~075 __ .. _ . 
00040~ 71 OUT! BSS 1 . OUTPUT OCTAl. . WORD ROUTIN! 00 00078 

I 00040:1 77 OUTF 8SS l OUTPUT OCTAL ADDA ROUT 1 N! 00 00077 
~00;;;.-:0~4:...JIO:...I~---.. -··· -.. . ~· O~T~ . BS. ..l .. .. . .. ... _ _ .. OUTPUT ~RR.Q'f . MS~ ... ~OU.T. l~~ . . .. <tf;) . ~.~9-~.! -
000407 7g OUTH BSI 1 OUTPUT CONTRO~ CHAR TO TTY ROUT!N! 00 0007D 
000410 80 !NPA 888 1 INPUT ONE CHAR ROUTINE 00 00080 
2R~411 81 tNP8 BSS 1 lNPUT AND PRINT ONE CHAR ROUTINE 00 00081 
000411 - .. ··-- .. .. . a·a .. f~u~-c sss 1 INP'lJi' ffNE . CHA·R· EDfTE·o ·--- Rour· f~f£ . .. oo ooo·a·2--

l 000•1• 8~ !NPO 8SS 1 lN,UT ON! ALPHA CHAR · ROUTINE 00 0001~ 
00041-4 · 84 INPE BSS l INPUT TWO ALPHA CHAR ROUTINE 00 00014 - --- . ------· .... . . .. ....... - . · ~·-···. - .. . . . .. ·- .. .. . . ·-- '· . . . . ... . ' 

) 
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. 

000415 
OUOA18 
OQ.0..411. 
000420 
000421 
0 0. .Q.~.J.L .... ..... " .... . . 
000423 
000424 

.. -. . . . . . ... ' . . .. 

0004AO 

0 Q 0 4 4 Q ·- . -··-··-- - . 
000441 
0004412 
0 Q.OA.~l- --· . 
000471 

. . . . . 

000045 A 
ooosoo 
0. Qll.O.O ... 0 0 2.0.0.0 .. A 
0 0 0 50 1 0 0 1 4 fO A 
000502 01106, A 
~0503 ··-~·~ ~44 ....• 
(\QI)5()4 IJ02000 A 
OOODOS 001133 A 

• 

85 INPF BSS 1 INPUT COMMA/PERIOD TERMINATION ROUTINE 00 0008S 
86 INPG 8SS 1 INPUT OCTAL NU~BER ROUTINE 00 00088 
e7 TOUT ASS t TIME•OUT ROUTINE 00 00087 
88 TDLY BSS 1 TIM! D!LAY ROUTINE Ob OOOW~ 
8~ SSWT BSS 1 STA~DARD SfNSE SWITCH ROUTINE 00 00080 
go IL~E BSS 1 LOWEST WORD US!D BY EXEC 00 00000 
gl ESZC BSS 1 MEMORY SIZE DETERMINATION ROUTINE 00 00001 
92 SMSM BSS t MEMORY SIZE MESSAGE 00 00092 
g~ * 00 00093 
o• * oo ooao~ 
g~ oRG 0440 oo ooogs 
oe * oo ooog6 
g7 * !XECUTIVf DATA T•BLE 00 00097 
98 * 00 00008 
gg $FLG BSS 1 LOOP ON ERROR F~AG, O•DONIT LOOP l•LOOP 00 00080 

1 0 0 S ME M 8 S S 1 M £ M 0 R Y S I Z E ( H I G H·! ·s 1' . A V A .i L C 0 R! l 0 0 o· 0 t (fO. 
101 SCON BSS 1 O•CONSOLf MODE t•TTY MODE 00 00101 
102 ass 22 oo ooto2 
10~ SDCT BSS 1 DIGIT COUNTER FOR INPG 00 00103 
t04 * on ooto4 
lO~ ************************************************************************00 0010! 
toe * •Oo oosoe 
101 *****•******************************************************************00 00107 
101 * 00 00108 
lOg MPM SET 04~ MEMORY PROTECT OEVICE· ·· 4-oD·R~S!. . . 00 001"00 

• 

110 ORG 0~00 00 OOtlO 
11~ TST1 CALL LBBT LOW BLOC~ 80UNOARY TEST (SAVE AND SET LOCe)OO 00111 . . 

112 
113 
114 

TSTA ~o• 
STA 
CALL 

ONE 
ERRC 
Il.AS,JP"',YS!l 

Sf~ UP IRROR CODE ONE ** 1 ** 

SET INTER~UPT .D0R£Sl TO YSTl 

00 00112 
OC\ 0011~ 
o o- o-o-rr • · ·-

0.00506 000010 w ~·--- -

000507 000520 A 
ooosto oo2ooo • tt5 

.. 000511_ .001201 _) 
000512 001815 A 
000513 100845 A 118 
.o.o.o .~_L 011141. .... • .. 111 
OU0515 050517 A 118 
ooosse oo1ooo A 11e 
000517 000518 • .. . -·-- · . ... - . ·--·· .. _ 

CALL 

EXC 
LOA 
STA 
JMP 

S!TM,MSKO 

0600+MPM 
I.LOC 
••2 
* 

ENABLE HP 
. -· 

JUMP TO LOW BOU~DARV (1ST UNPROTECTED LOC) 
• 

00 00115 
. ~ . . . 

00 00116 
00 00117 
00 00 11·1-
00 00119 
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-·. .. . ....... ·-- ··- _,_ ... _,.... . .. . . 

000520 000000 A 120 TSTZ 
000511 100745 A 121 · 
. 000522 102545 ~- .. .. lli .. . 
000111 051100 A 12~ · 
000114 011101 A 11• 
~t~052D 00 l 004 __ A_ ____ l_35 ··-
000521 oooo"• • 
000527 010440 A 128 
ooo530 oo I o l o ~- - ... l.V.. 
ooosat oooe~4 A 
ooo5~1 ooaooo A 121 
QJ~j) 53 3 0 0 0 7 ~~--~·-· ··--- ... 
000534 002000 A 128 
oo.o535 oo1••o A 

E~TR 
EXC 
c 1 ..• 
ITA 
LOA 
JAN 

LOA 
JAZ 

CALL 

CALL 

000538 002000 A _ t3q_ __ . . .. ...... .. . C ~LL. _ 

LOA 
sua 

000517 001204 A 
000540 011100 A 131 
Q!05At 1418~1--~ .... __ il! ..... .. . 
000542 005311 A 13~ 
ouo543 ooaoao A 134 
coos•• ooo547 A ·- -~ .. ...... - --·- -·-·- -
000545 001000 A 135 
000541 001011 A 
,000547 0·111 0 I ~ 
000550 001010 A 
0005!1 000554 A 

lll 
137 

·-.. . --· ... ··-· 

0005!2 002000 A __ l!~ .. .... ··-· 
ooo553. oo 1 oae A 
000554 0~1000 t 131 
~oosse oo 1204 A . ·- ·-- - - - -·· . . ... .. _ .. 
000558 008010 A !40 

. ---- . 
04R 
JAZ 

.. 

CALL 

- .I... QA_ .. 
JAZ 

.. -. .... . . 

LOAI 

141 STA 
ooo557 ooosee • 
oooseo 051845 A 
·ooole1 ooeo·:i:i» • 
ooosea oooe:oe • 
ooose~ o5te4e A t•~ 

- ---- .-- ........... ~---·--· ·- .. . 

lAI LOAl 

--- ~--:--:-:--;~-~ c---= ·- ··· ·· - . ... 

000584 002000 • t•• 
000585 001341 A 
000588 011088 A t•5 TSTB -·-- ·-~ .. _, ... .. - .-... ' - ~ . ooose1 oste•4 A 141 
000510 002000 A 1•1 
00057t 0011~3 A . ---- _ ... __ 

STA --
CALL. 

LOA ··--· .. 

STA 
CALL 

0700•MPM 
MPM 
LOCP 
LPF£ •• , 

!RRS 

RLBB 

. 

LOCP 
1,. L 0 ~- ..... . 

••• 
IARE 

DISABLE MP 

. . . 
00 00120 
00 00121 
00 00122 . . . . ·-. . . . ...... - ... 

. . 

RESTORE LOW BLOCK BOUNDARY 

CHECK I' lNST ADDRESS REGISTE~ CO~RECT 

CH!CI< FOR !RROR 

00 00123 
00 00124 
00 00125 . . .. . . . •... 

00 00126 
00 00127 

00 00121 
. . . ----

00 00128 

00 00130 
0 0 -- ---· • - -" -0 ' ---· - · "' •-OOM 

00 00131 
00 00132 ....... .. -···---- . ..--. 

00 00133 
00 0013• 

-· - ~- . .. ·-··.. -·· .. 
00 00135 

LP'E CHICK 'DR LOOPING NON ERROR 00 00118 .. ... ... . . .. .. ~ -· . .. . . .. .. .... ... . ..... ....... . . ....... - ' . . . . ··-···· .. . . .. ·- · -~- - ---.. -· . --
••• 00 00131 

!ARE 00 00131 .... . ... .. - ·-·. . -· __ .... .. - ··- ·· ·-· . ..,_ . .. 

CKSE CHEtK SS3 AND HLTf FLAG, 00 001~0 
. . . .. . .. . - . . . .. -· . . ... . . . . ... _, . ~ ~ . . . . .. ··- ·- "' ...... ,.. ·-·- . -- . . , .; . .. . 

TST8 

LOOP SET UP LOOP ADDRESS 00 00141 . .. ..... .. ~ ..... ....... ··-- -·- ·--·--· ... -·-·· .. ... .... .... . ... ,... . .... ........... _ ... ..... . ~.. .. ... ... . ..... ~. -~ . ... - . .... . .. . .. -..... - ... - -....-.-.. ............. . 
TSTY 00 00142 

CONT 
HBBT 

TWO E R R"C .. . ... 
ILAS,JPM,TSTV 

S!T UP CDNT AOOR!SS 00 00143 . . ..... . I . ---· .. ........ _.. .. --- . . .. - .. . . - -- -... - ... - . . . . .... -----·- . . 
HIGH BOUNDARY BIT TEST (SAVE AND SET LOC) 00 00144 

S!T UP ERROR CODE TWO 
. . . . · ·-·- · ··· · ·- -· · ·· · . . .. ** 2 ** 00 00145 . --· .. --- ... ... . ·-···· · ... .. .. . -· -·~ --··· 

00 00148 
SET ·INTERRUPT ADDRESS TO TSTV oo oot•7 

. .. . - .. --·--··· . . 

. .. 
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··-- ··-- · ··· · -·- ····-
000572 000010 A 
000573 000805 A 
.o 9.0V-4 . _o.o_a_o _o_o. ..... ~ 1• a 
OU0575 001201 A 
000578 001835 A 
.0..9_.057Z __ I.Q_Q_§_~~-- A_ J~~ 
oooaoo 011842 A t5o 
000601 005~11 A 1~1 
Jt~O 0 2 _ J)_~_0_~4._ __ A 1 ~-~-
000603 001000 • 15~ 
000804 000803 A 
_o .Q.0~- ~..5 . 0. ~-~_Q.QO f. 1 ~ 4 T STY 
000808 100745 • 155 
oooso1 oto4•o A see 
.o o o a t..o. _ o o 1 o 1 ~----~--__ l ,1 __ 
000811 000514 A 
000812 002000 A 151 
O_Q.OlU. .. Q 0 0 7 ~f. ~ . . .. . ... 
000514 002000 A 15~ 
000615 001373 • 
09Q~.l.a .o.g_~octo .. ~- . l~Q . 
000817 001204 • 
000820 001010 A 181 
.O..O.OlU._ . .O..O..O.tJJt .. A_ ... . ····--- __ 
oooe22 oste45 A tea 
000523 008010 A 163 
.0 0 OS 2 4_ .. 2 0 08..!'-. -~-. . --··- ···· . 
000125 051845 A 184 
OOOOid 002000 A ta~ 
000827 001250 A - ·- . - ·- - .. -- · . . ··-· -- ~ , . . 

000530 011007 A lSS TS!C 
000831 051844 A 187 
~00812 ___ Q02000 _.!_ .. 1..~tt ______ . .. 
000133 001133 A 
oooe34 ooooto A 
_oooe~:s --~Q_g7 4'- . _A 
000038 100745 A 188 
000537 002000 A 170 
Q..ooe •o .. _.Q_Q t~ Ql .... ~ ... 
000841 001835 A 
000842 011541 A 171 
.0 .. ~.0 8 ._~ __ t~ 1._0 7 ~--~ .... J 7 2 

VORTEX DASMR 

CALL 

EXC 
LOA 
0-R 
STA 
JMP 

ENTR 
E•c 
LOA 
J4Z 

CALL 

CALL 

C~LL. 

LilA! 

STA 
L.OAI 

STA 
CAL'-

LOA 
STA 
CAl.~ 

f)(C 
CAL.L. 

l.OA 
AOO 

SETM,HSKO 

0600+MPM 
HLOC 

0700+HPM 
SFLG 
••• 
f!RRS 

RH!B 

CKSE 

TSTC 

LOOP 
TSTX 

CONT 
SSM!~ 

. 
THRE 
ERRC 
I L AS , J ~ M ,_ E ~ R S 

0700+MPM 
SETM 1 MSKO 

L.LDC 
N371 

2023 HOURS 

fNABL.f MP 

JUMP TO HIGH BOUNDARYwt CLAST UNP~OTECTED 
LOCATION) 

OISABL.E MP 

RESTORE HIGH BLOCK BnUNOARV 

CHECK SS3 AND HL.T' FLAG, 

StT UP LOOP AOORES·s 

S!T UP CONT, ADORES& 
SAY! AND SET 12 WORD IN ~IODlE O' 8~0CK 

$!T UP ERROk COd! THR!£~ ** 3 ** 

S!T INTERRUPT . ADDRESS TO ERRS . .. 

OISABL.E MP 
SET BLOCK UNPROTECTED 

CALC, TEST SUB, 

00 00148 

00 001t49 
00 00150 
00 00151 
00 00152 
00 00153 

00 00154 
on oots~ 
00 00158 
00 00157 

00 00158 

00 00159 

00 OOtfJO 

00 00181 

· · oo · ·o-o-·re"R · · 
00 00183 

oo lHrra·~ 
oo oo1ee 
oo o-o·ree 
00 00167 
00 00188 

oo o·o 1 e·; 
00 00170 

00 00171 
00 00172 
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.. oooe·•··· ·-o so·6 •a • 
tOOI·•s 002000 A 
oooe•e oooooo • 
~~~-·-----""·- ·-·- . ..... . 
01JOI•1 000000 A 
000150 011070 A 
90085t ___ _g_~j~-~! ..... A. 
000152 100745 A 
000153 002000 A 
00085• 0012~4 A 

. 
173 
174 

175 TSTX 
178 
i11 fra·· · 
t7t 

~..,._ .. -·· . .... ··- ··- ··- --.... __ ..... .... . . .. ___ .. 
000855 005010 A 110 
oooes1 oooe•7 A 
0_!!0857 -·· 2!'-~~~- ... .. '~.l 
oooeeo ooeo1o • 112 
ooo81t ooo870 A 
oooeea 95l8•e _ A __ .. __ l.@_t __ 
000183 011141 A 184 
000114 121074 A 185 
o_u_oee~.-.. o_soe'.~- .• ... I~-~ 
oooees oo2ooo A t87 
000817 000000 A 
oooe1 o ooooo_o ___ ~ .. . I.~~ ... r ~ :r w 
000871 011071 A 189 
000171 051844 A 180 
000171 ·-002000 --~ ..... t~_l... . .... . : 
000174 001234 A 

1 oooe7 5 1 ooS45 • 1 a a 
00087 5 0010 l 0_ ·--~-..... ----~~-- ... -· 
000877 000870 A 

, ouo7Go 0511~5 • tD4 
~0070t 005010 A tiS 
ooo~ 02 ooo7s t' .. -.--- ·-.. ·- ...... · · .... 

VORTEX OASMR 

STA 
Jr-tPM 

ENTR 
lOA 
STA 
EXC 
CALL 

LOAI 

STA 
L.aAI 

STA .. . ...... 
LOA 
AOO 
STA . . . 
J~PM 

ENTR .. - . .. 

L.DA 
STA 
CALL 

EXC 
LOAI 

STA 
l.OAI 

STA 
LOA 

FOUR 
ERRC 
0100+~4Piif . 
CLMP 

• 

TSTX 

LOOP 
TSTW 

CONT . .. . .. ·- ---- ---..... . .. ·- .. . 

L.LOC 
N374 

·••2 . . . ... 
0 

. . . . . ' . 

FIVE 
ERRC 
CLM' 

~ .. .... - .... . . ... .. .. . . ·-· . .. 

OSOO+MPM 
TSTW ...... -·~ · ... · ..... _ ,, 

LOOP 
TSTV ----·- .. - ~ .... .. .. ····- ·-- .. . 

CONT 
LL.OC 

I 000703 051841 A 181 
ooo704 o1se•s A se1 
000705 · 121077 i 118 ·- - .. 

. - ~ .. ... · ~· .. ··~ .. ')f3 ,-7 .. . -·- .. .. .. .. 
t 000701 050710 A lSII 

ooo1o1 ooaooo A aoo ····- ·- · .. ··--·- . ..... - ... . """·-· .... .. ... .. 
000710 000000 ' 

l 0007lt 000000 A 201 TS TV 
_Q_Qj) 712 -_0 110 7 2 ~--···· -_j_q~--
000713 05184~ A 203 

• 
~ 000114 1007.5 • 204 
, ooo11s ~-~ooo A aos - ·- ·- --- ·- ..... - . - ·-·---·-- .... .. ~ . 
'\ 

AOD 
ITA 
J~PM 

e~TR 
i.OA 
STA 
EXC 
CA"-~ 

•+2 
0 

SIX -- .. -· · - .. .. .... ··· - .. 
!RRC 
0700•MPM 
SETM,MSKO ·-· . -·· ,..._ _ --- ---·h·· . 

' 

2023 HOURS 

JUMP TO SUB, 
00 00173 
00 00174 
. ----..... -· 
00 0017.5 

SHOULD RETURN WITH NO INTERRUPT ** 4 ** 00 00178 
SET UP fRRO~ CODE FOUR, 

DISABL! 
. ... . . . . 

MP 
PROTECT ALL AREAS a 

. . . ... . . ... .. 

SIT UP LOOP ADDRESS 

SET UP CONTINUE ADDRESS - .. .. . .. . . ··- · · '" .... --- -··· · . . 

CALC TEST SUB, 
. . . .. 

JUMP TO SUB 

. . . .. . .. .. ·- ·-·· . . . ... .. . . 

SHOULD RETURN WITH. NO ERRORS 
SET UP ERROR CODE 'lYE, 

PROTECT ALL AREAS ,... . . . . ··· - . .. .. 1 ... .... . 

. . . .. . .. . . . . . 

!ET U' LOOP ADDRESS 
.. . . .. ... ..... .. .. ... ....... . -·- ···-

SET UP CDNTINU! ADDRESS, 

.. . . 00 00177 . . ... . . . ... ooife . 00 
00 00178 

·-·· .... . . -· ..... ·- ..... -.. .. -. . 

00 00180 

00 00181 
• ' - H o • o ~ 0 0 .. o - oo4 > • 

00 00181 

00 0018~ . . .. .. . ·- - . . . . ···- · -....... - ··-··--- - - -··-"' 
00 00114 
00 00115 
00 00118 . . ........ . . -- . ·-··- ..... - .... . 

00 00117 

00 00188 .. ... .. -·· ··--... .... ____ . . . .. ·- · ··- - . 

OR INTERRUPT, 00 OOtiD 
** 5 ** 00 00110 

00 00111 
.. .. . .. .... .. . . .... _. __ - ··· --·-- - -- · - ·· 

00 00112 
00 00193 .. - . . ... . .. .. .. _ ,. ____ .... ... - --· .. .. .. . . 

·oo oot o~ 
00 001~5 . . ... - ... _.._ __ ..... -· .... ··-- - ·· .. --·---· - -· ·--- . 

00 00106 
. oo ootg7 ·c:•·Lc .. rtat a·ua~-.. --· · .. 

.~UMP TO ~~~ t . 

--- ....... ..... · ·· ................ ·-.. ·------·-- ..... _oo· oos"ee· .. .. 

. .. . . . . 

00 00111 
00 00200 - .... --- .. _ .. ,_ . . - ... . . . ·- .. . . ---· .. 

SHOULD RETURN . .. -.... .__ .. -. · -- ..... 

00 00201 
WITH NO ERRORS OR INTERRUPT, 00 00202 . ._... .. ___________ ....... _ .. . . - .. . ... .. ... -- -- -· . - ·- -- ... . . ··----- ... ~ 

ERROR CODE 
DIS•BL£ MP 
"NPROT!CT BLOCK-

** 8 ** oo oo2o3 
00 0020• 
00 00205 ·--- .. . ___.... .. . . ·- · . ...... . . . . .. .... __ . .. . ... ·- -· ...... . .. 
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PAGE 1 11108113 MEPROT 2023 HOURS 
...•. - ·- --· . 

000715 001201 • 
000717 001835 A 
_O_Q_Q.Z20 .. 0.0_6010 A 
000721 000711 A 
000722 0518.5 A 
000.1.~3 O .. OtSQ_1.() A 
000724 000740 • 
OU072~ 0'18~8 A 
. 0 Q.Ol. 2 8. -.0_0 .a 0.0 0. ~ 
000727 001133 A 
000730 000010 A 
000 7._31 0.0.0.1_4. 0 A 
000732 100845 • 
000733 0118•1 A 
0 ~1.1 4 .. _ 121 0 7_~ . A 
000735 050737 A 
000735 002000 • 
00.07.~7 .. 00000.0 .. 4 
OU0740 000000 A 
000741 100545 A 
0 9.0 7 ~ 2 . . Q .. QJ_Q_Q_ 0 A 
ouo7•3 oot322 A 
ooo7•4 ootooo A 
o_Qo7 ~' l .O.Q.Z.la .. ~ 

205 

207 
208 

206l 
21..0 

211 
212 
21~ 
214 
215 

218 
217 
2.l8 

218 

TSTU 

l.lA! 

STA 
LOA I 

STA 
CALL 

!XC 
L.OA 
A.QD 
STA 
J~PM 

E~TR 
EXC 
C4Ll. 

TSTV 

LOOP 
TSTU 

CONT 
I~AS 1. JP~, TSTU 

OtiOO+MPM 
LLOC 
N-'0.2 
••• 
0 

0500+~PM 
AM8L. 

TSTI., 

SET UP L.OOP AOORESS 

SET UP CONTI·NUE AODRESS 
SET UP INT!RRUPT ADDRESS 

ENABLE MP 

DISA8LE MP, 
RESTORE MIDDLE BLOCK LOCATIONS, 

oo oo2oe 

00 00207 
00 0020~ 

00 00209 
00 00210 

00 00211 
00 00212 
00 0021~ 
·oo o·o-t 1• 
00 00215 

oo oo21e 
00 00217 
00 00218 

00 0021D 
..... 

220 ** ** ** * * ** ** ***** ** * ••.•••• * ** ********** *** ****** ..... -. .. ................... *** **'**'*'00 00'220 
221 * 00 00221 
222 * ERROR SUBROUTINE 00 00222 

.- .. ---·· 223 * .. . ··-.. .. . 00 0'02'1'3 

2k4 *******~*****•****~********•***~******************•w********************OO 0022A 
.2..~'- 4 ~ .... _2.~~00 0 ____ ~ .... ~-~~-- E~~ S E~'W:.R . . . _ 00 0 02 2 5 
OQ~7·7 100745 A 228 EXC 0700+t-!PM DIS~BL! MP . ... - .. ·-o-o ·frOHti 
000750 011545 A 227 LOA LOOP 00 00227 
.0~0~51 05070~_ ... ! ....... ~-~!--. STA ERR1•5 00 00228 . " . o o o 7 sa o t 1 s 4 e • 2 2 e L. o • coN T ... .. · .. o-o· o ·o-2 2"t 
000753 005111 A 230 tAR 00 00230 
_000704 _ot~71f,. a3t STA !RR1~~- TERMINATION ADDRESS 0.0 00231 
000755 OS077l A 232 STA ERR2+1 CONTINUE ADDRESS 00 ·oo232 
000758 011843 A 233 LOA MASK 00 0023~ 
.0907'L_~~tl~ .. ~- ----~ ~~4 l 08 ERRC 00 00234 
0 0 0 71 0 0 8 0 7 8. A 2 3 5 S T 8 ERR 1• 2 0 0 0 0 21 ! .. ... 
000781 0307.8 A 231 lOX EARS 00 00238 
Q 0 ~ r_e 2 _Q _Q_~_ ~9 O ___ A ~.~ ~ ERR t C 4 L L * SSW T , 0 0 , ( E R M G) * , 0 , 0 0 0 0 0 2 3 7 



- -. ~ .. -· .. ..... . 

PAG£ 8 11/08/73 MEPROT 

itova~· roo-•a-r-·A-
000784 000000 • 
OOO!IS ___ L~I 553. ... ~ 
000788 000000 ' 
000787 000000 • 
000770 001000 A -- - ·· ·-· - ·---- ... . . 

000771 000000 4 
231 £RR2 

VORTE)( OASMA 2023 'HOURS 

0 00 00238 

23i 
240 

******************************************************.******************00 0.0230 . * •oo oo240 .. . ... ..... .. . .... ... . _ . .. . ·· -·· ... .. . ... _. ' - . ·- ~ ~ ... . ... ... ··- ... .. 

241 * M•SK REGISTER TEST •OO 00241 
2~2 t •OO 00241 

---. ·- .. ... -...... ... .... .. ·-·- - ... . .. 2.~.~ ************************************************************************00 002•~ . . . . -· . . .. .., ... ... 

OU077a 000000 A 244 TSTL ENTR 00 00244 
000773 008010 A 245 
.. O.Q01l4 000010 -~ -........... - ... ...... ·-
000775 051144 A 2~6 
000778 100745 A 247 
ooo777 ooaooo A 2~e ·- ----. - - .. - ·-

001000 001234 • 
001001 005101 • 248 
o~tooa osse~s-... ~ . . .. ~-~-.9. .. .. 
ootoo~ osssae • ass 
001004 051117 ' 151 
.Q. .. 9l 005 051 __ 1 ~,Q__,_ ~ ..... . ~!,__ ... .. 
001008 005004 A 254 
ootoo7 Ol&l41 A ass 
-~~ • o 1 o _1~-l.Q~~- .. ~ - - .. -~_se . .. 
OOSOll 001004 A 257 . 
001012 OC1018 A 
_00.011 00~!44 -~- --~~-~ - .. 
~Qt0i4 001000 • 258 
001015 001010 A 
J)Jtl ~ t e 12 1 o e• _ A _ --~_Q____ _ _ .. .. 
001017 121078 A 181 
oo1oao os&ota A aea 
. ni Oil 011015 A ___ __ _lfl_ _ 
001022 oosooo ' 284 
001013 005211 A 215 
_<tQt.nt ooeo~s ---~-- __ ~-e~ _ 
001025 001835 A 
oo1o1e ooeoa.o A ae7 
0 0..1 _Q tz ___ o n 0..;;_5 0.=...1;:::;_.__~ . .. . ..... . 

LOAI 8 SET UP ERRONEOUS ERROR FLAG, 00 002•5 

STA 
!JCC 
C4L..I. 

Cllfi4P 
STA .. 
STA 
STA 
STA . . . . 

TZX 
L.OA 
SUB 
JAN 

AOD 
. - -. 

AOD 
STA 
LOA . . 
NOP 
CPA 
STAE 

lOA! 

. . ... . -- -- ..... - . . . . 

ERRC 
0700+MPM 
CLMP 

1 
MSKO 

··- · -· - . 
MIKO+I 
MSK0+2 
MIICO•I 

MASK 
SIXT . . . ••5 

••• 
SIXT 
·-··~· . - . ·~ 
N424 
••• 
ON! .. . .. . - - . . 

MS~OJ. t .. 

TSTA 

. -· - -~ · . .. ··-- -· .... 

DISABL! MP 
SIT ALL MASKS TO I (ALL PROTECTEO ) 

SETUP MASK TABL! WITH SPECIFIED BIT ZERO, 

• 

.. . . . . . .. -· . - ... ·- . ·-
BUI~D A ROTATE ~!'T !NST, 

. . . . . . . .. 

8U!~D A MASK •ITH BIT TO BE CHANGED 

lET UP LOOP ADDRESS 

' 

00 00248 
00 002•7 
00 00248 

00 00249 
00 00250 
00 00251 
00 00252 
00 00251 · oo ... cYo2-n-· ... -- -
00 00155 
00 00258 
oo · ootsr···· · 
00 O\l258 

·- 00 _ .. 002!'t -

00 00280 
00 602'11 ' 
00 00212 
00 00281 
00 6tf284" 
00 00288 
00 00286 

. ... ... -. . 

00 00287 
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' PAGE g ll/08/73 ME PROT I 

I 
• • • 
' ' . 
' 001030 0'1545 A 288 ' 
' . . 
' 001031 006010 • 28~ ; 
l 

I 09.10~2.. JlQO,.lO . A I 
! 

001033 051548 A 270 ' 

I 
00103. 001000 • 271 I 

I 

Q_Q_1._0}_j __ Q_Q.Q .. ~ Q t;) A • : 
' ' I 

001038 000000 • 272 IA~! ! 
I 
I 

001037 008010 273 ' • ' ~ 
l 0.~1 o.to. .0. 0 0 0 .. 0.7 • ! 
1 001041 0'1144 A 274 ' I 

l 001042 008010 A a7e • I • I 

OQ.l 0~.3 OQ.l .O_, _a • I 
' 
' 276 . 

001044 051545 A . 
' ' . 
j 001045 008010 A 217 
i 
' o o 1 a 4 e .. 0..0.1.05 e.__ .. A ! . 

I 001047 051848 A 271 • 
I 001050 ooaooo A 278 

0.0.10~ 1 O._OJ)J~~- A 
i 001052 005201 A 280 IARL 
! 0010!3 051101 • 281 ' 

' 09.l0.~!_ . ()_QlO.OO A 2aa ' 
' ' • 001055 000500 A ! 
t 

I 001058 000000 A 283 I ARC ' • • 

I 0.~ l. 0!~. __ O.Q_SOO 'c A a•• ' I .. ... 
' outoeo 051101 2ee ' A ' ' • • 001081 001000 • 286 i 
) 

• 0_0 j_QS_2_ ·' Q.~-~ • • i 
I 

001083 000007 287 SVIN ! A ! 

I 001064 000020 4 288 SIX'i' I 
• 

Q.9.l0~-' . Q _~Q~_!)J - -~ .. . ~~e. ONE ! 

' • . 
; 001058 000002 4 a eo TWO . 

' < 001087 000003 A 2gl THRE . 
I 

! _QOl07o ooooo• -- ~- __ a_~-~--~.OIJ~ i 
' . . 

001071 000005 • 2il 'IY! 
! 001012 000005 • ae• SIX 
I 

O.H.QlJ.._O .. O. 0 !OJ_. -~ 295 ' Nei02 • ' .. - - .. 
' 001074 000374 ate N374 ' A I 
I 
I 
• 
f 001075 000171 • ae1 N311 I 

Q_ Q_l!)_!_O. -----~!)-~~-~ -0... A 298 N424 j 

1 . . . .. 
• 001077 000377 A aee N~77 

001100 000000 A 300 t.OCP 
~-~ _t _t ~ l . 0 0 0 0 0 0 A JOt LPFE . - . .. -·-·-·- ·- · .. 

VORTf)( OASMflt 

STA lOOP 
LOAI TSTZ 

sr• CONT 
JMP TSTt 

ENTR 
L,OAI 7 

Sf A ERRC 
LOAI IARL. 

STA LOOP 
LOAI IARC 

STA CONT 
C&LL. ERRS 

COMP 1 
STA LPFE 
J~P TSTl 

!~TR 
TZA 
STA LPf'£ 
JfltP• IAAE 

DATA ' DATA 1-' 
OA1A 1 
04T4 2 
DATA 3 
DATA • DATA 5 
04TA e 
04TA o•o2 . . 
O~TA 037. 
04TA 0371 
04TA o•a•o 
DATA 0377 
DATA 0 
DATA 0 

.. -~. 

' • 
' 

SfT UP 

!NST, 

2023 HOURS 

CONTINUE ADDRESS 

ADDRESS REGISTER 

LOOPING 
tNST, ADDRESS REG, LOOP 

00 00268 
00 00269 

00 00210 
00 00211 

ERROR 00 ~0272 
00 0027~ 

00 0027~ 
00 00275 

00 00278 
00 00277 

00 00278 
00 00270 

00 00280 
FLAG 00 00281 

00 00282 

00 00283 
00 0021. 
00 00'285 
00 00288 

00 00187 
00 00211 
00 _,021P 
o·o---oo too·--
00 00281 
00 0028i 
oo ·ool'n--
00 0029A 
00 00285 
0 0 .. (fef2"'0'!' .. 
00 oo2e1 
00 002g8 
00 o·o 2VD · 
00 00300 
00 00301 

. .. ··-
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PA&E 10 11/08/73 MfPRQT VORTEX 04SMR 2023 HOURS 
. . . . .. . . . . .. -... .. ----------.. ----···--·· . . ... .. . . . . .. ·· ·-- ··· - .. . - . 

001102 000100 A 302 ~100 DATA 0100 on 00302 
0011·03 177877 A 303 ClOO D4TA 0177877 00 00~0~ 
.O!li04 _Q_!).Q_Q_Q..Q. .. _~ - ·····~-_g_~ ~j)_QJ ...... Jt~:r.~ . ... . o .......... ... .-- --· .............. . ... ...... ... ......... ---· .. --· ... - ............ ... .. . ..... .D. ·~ -· .~~~·· 

305 ************************************************************************00 OOJOA 
308 t INTERRUPT LOCATION ADDRESS S!TUP (!LAS) tOO 00~08 
307 * tOO 00308 . - - ·- . .. . - ----·--· --- . .. . ... ---- --····· -· . ···-· ···- ·-···· ···- .. __ _ ,. ... -- ----· ~---· .. . . . .. . . .. . ... . -... - ... .. .. -- ·--·· ....... --#-- . . . ... . . . 
308 * CALLING SfQU!NC! •OO 00307 
301 t CALL JLAS(8!T,PROC!ISDR LOC) tOO 00308 

. ._ ........ .... ~ .. ... .. -- .. .. _ ... . ~ JJL_~ -.. -_ ... .. . l~ ll ... $U~ .. ~-O_U T ~-~~-- lJJ)_R_~ .. ~---Itt~ .. . JJ1.C ~ .T. ~. Q.~ ... ~f!..!C l _f_lf.: 0 -~ ~ --2. ~0 re.:.~_r-4 _ .. IN ~ Q~ 0 9~~.~ 
~11 t TRAP ~OCAT!ON D!,!NEO IY BIT ·vALU! 1 I, BIT IS ON!, AOORESS •OO 00110 
312 * . IS STORE IN lNTIRRU,T ADDRESS, l' ZERO, NO CHANG!, •OO 00311 

. . ...... --- .. ·_ 'lJ .... ~-~-~~.~. ~~.* ~~~! ~ -~ .. ~.~~· ~ .~.~-~. ~~ ~~ ~ * •-·-~-~-~-~~~· • ***-* ~ .*.~.~ ~~ ~ ~ -~-~~ • ~ ~ • • • • ** • • * • * • • • • • o~ oo .~- ~ 2 
000001 A 314 HALT EQU 01 MALT 0120 00 00313 
000020 A ~15 OVER !QU 020 OV!RFLOW 0130 00 00314 

__ -·-· ·····- __ 0 00002 ~-·--- 31 S I 01 ---·-.... . ! QU __ ._ ......... 02 _ ... ·--_ ... _ .. ______ J I D E.f!.~.Q.~----...... .... . - . _ .. _ ____ J) & 22_ .. --· .. . .. . . Q_Q_ ~~~J~ .. .. 
000004 A 117 NRT EQU 04 WRIT! Ott• 00 00318 
000010 A 318 J'~ !QU 010 JUMP 0126 00 00311 

.... .... __ Q_i)_OO ~-<t .. !. .... -~_l_l __ l 0!0 _____ .. J_il! ...... ........... 0 40 __ ---·-..... ............... _U.Q_.-~!..qf!(_Q_Y,_~.L._g .. ~ ...... J!l;\_~. . ... 0 0 - -~-~:S l 8 
000100 A ~20 ~RTO EQU 0100 ~RIT!/OV!R,LOW 0134 00 00310 

. 000200 A 321 JPMO !QU 0200 JUMP/OV!R,LON 0136 00 00320 
.Q91 &Q,_ .. -231 13~.-~ .. ~~~ ILAt. _____ u_~ .. --·- -- _ILA··--· _ ...... ____ ._ .... ____________ ............. ---- _ .... _ ................ .... --. _ ... . . ~o O~~J..! ... .. 
001108 015000 A 323 LOA o,t GIT BIT 00 00322 
001107 005144 A Jl4 Ill 00 00313 
.oo t_J.u_oasooo --~ ... _. __ 315_ .. ____ ___ ..... .. ~o•- .... .. __ J,.iL .... .. __ .. __ ____ ... _. __ H.r_._!!_Q~.t __ ~o~.J ...... .. _ .. _____ ........ -·--···- ... .~ -~ Q.~3a• ____ ..... 
001111 ooeo~~ A 325 LOXI 1e oo oo325 
o01112 ooooa·o A 
.0-.91' 13 00·4250 _! . ___ 327 -·--. . J..~- - .. _ ... , -~----·-- -----··--· .. ·- ..... .... _ ... _ .. _, ___ ... _. ____ - ----- . ···------ ------· ... _..... ... ... . . 
001114 001002 A ~21 lLA2 JAP ••3 CH!CK I, BIT SET 
00111e 001117 A 
001 & 1 S QS5CI7 ~ ___ ]II 
001117 001040 A 330 
001120 001128 A 
.Q.O l I ll _ 0 0 53 4 4 A __ 3 J l 
oottl2 ooss•4 A 311 
001113 004241 A 3SI 

OXR 
OXR 

D!CR!M!NT INTERRUPT LOC POINT!R - --.... ··-------~ --.. - ·-·-.... _ ... _ ........ -- - .-·--·- ---- ~- ·-- _ .,._ _ ___ .,_. .. ___ t · · ~~ .. ,_... ·- . . .. . . ..... . - -
L-LA 1 SH!'T A RIGHT, 

Q91ll4 .. 00&000 ~-· ---~3·------· - .1 ~1!...- ·-- ......... J.J..~-'--............. _ .... ____ .. ··-·--- ... .. .. _, ..... ,. ______ .. . .. -. -.. .. -· . -- ... . 
001125 001114 • 
001125 002000 A 330 ILA3 C-LL R!SR R!STORI REGISTERS 
o .. Ql.l.V .... oo 1 \53 ~-- · --- --.... -.. ··--· __ .. . ._ ... _.... ... . . . . . .. ...... -----.. --- ---·-·--------.. . ·-· . .. ... ··· · - ·· .. ... . . -· ..... . .., ____ ... ...... ...... __. ... . . ' . . ~- . . 

00li30 0411~J A 338 I~R 
001131 041111 A 317 !~R 
001132 001000 A 338 J~P - ·--· . ·- -- - . .. .. _ ____ - ·-- ·--... -· ... ·- ...... ~ ·- ·------- . · -· · ·-.. --·-·· .. ~--·- · -··-····-·-·· ·- · ·~-- -. . . . . . . . - ..... .. .. . . . - ·-··-- .. ---· ·- . ·-- · 

00 00328 
-·- --- -· ... 

00 00327 

00 00328 
- ··· · · · .. ·- -·· ·· -· 
~0 0032; 

00 .. ····· ·~-
00 
00 
00 

00~30 - --· __ _.. .. ___ . - ~ 

00~31 
00332 
OO:S33 .. . . . . . . 

00 003~· 

00 0033! .. 
Ot' 00338 
00 00~31 
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PAGE ll 11/01173 MEPROT VORTEX OASMR 2023 HOU~S 

001133 000000 • 
001133 3JQ !LAS 0 

SAVR 
00 00338 
00 00339 001.1~A _ 002000 A J40 

001135 0011•• A 
SAVE R~GISTfRS 

001138 001000 A 3.1 JMP ILAl 00 00340 
OOll~l 001105 A 

OOll~O ()5ll~8 A 
001141 081157 A 
0011•2 071180 A 
0 Q l.U.J. 0 0.1-0.0 0 • 
00114• 000000 A 
001144 
001.145 00 1_000 A 
001145 001140 A 

oott47 otttse A 
001150 021157 • 
09l.l.~.t _.o;,lte.o • 
001152 001000 A 
001153 oooooe 4 
00 lll.~ . ... _., .. .. . 
001154 001000 A 
001155 001147 • 
_Q ~..lj_! j ____ ....... -" 

.o..9.l.llJ . ~2~q.u . . -~ 
001182 101201 A 
001183 041201 • 
QJl.lJ ~ ~ - tQ..0_0~_5_ .• 

342 ************************************************************************00 00341 
343 * •OO 00~42 
344 * THIS ROUTINE SAVES VO~ATILE ~EGISTE~S tOO 00343 
345 * •OO 00344 
346 ************************************************************************00 0034e 
347 SAVl STA SAVA 00 00348 
341 STB SAVA+l 00 00347 
34g STX SAVA+2 on 00348 
~,0 J~P 0 00 00348 

351 SAVR 
352 

B!S 
J,_.P 

0 
SAV1 

00 00350 
00 00351 

353 ***********************************************************************•OO 00352 
354 * •oo 00353 
35, * THIS ROUTINE RESTORES VOLATILE REGISTERS •OO 00354 
358 * tOO 00355 
~57 ************************************************************************00 00358 
3 58 REI t L 0 A S A V A . . . . - .. 0 0 0-0 3 51 
35G ~01 IAVA+1 00 00351 
~eo LOX SAVA+2 00 00350 
381 J~P 0 00 00380 

81,1 
J~P 

0 
HESl 

00 00381 
oo o0'1e2 

384 SAVA 8SS 3 00 00383 
3es **********************************************************.•••••··~··j•••o·o ooJe• 
388 * •OO 00385 
387 * THIS S!TS UP MASKS FROM TABLE DEFINED BY CALLING SEQUENCE, •OO 00388 
368 * •OO o·0387 
388 ********************************•***************************************00 00388 
370 SfTt LOXEt SETM 00 0038D 

311 
372 

I~R 
EJCC 

SETM 
MPM SELECT MASK RfGtSTER 0 

00 00370 
00 00371 



PAGE 12 11108173 ~EPROT 

. . .. ' . . . . . . . .... .. ~ 

ootte5 otsooo • 37~ 
oott&s t0314e • 37• 
0.~)_U§_1. . l _Q_Qj ~-~ . A ~ ~-~- . .. 
001170 015001 A 370 -
001171 10~1~5 A 377 
Q~ ll.l_Z l9 0 ~~ ~ A ..... -~~-~- . 
001173 015002 A 379 
00111~ 10~145 • ~•o 
_Q ~.lltl .... 1~.Q~ ~-'- .. ~ . 3-' ' 
oo111s o1soo3 • ~•a 
001177 103145 A 3.13 
09.JIQ_Q __ _oOlQO.O. A 1.4 
001201 000000 • 
001201 38~ SETM 
_Q 0 lift 0 O_l 0 0 _o_ __ ~. . ___ ;t!_~ ___ , ___ ...... 
001103 001181 A 

LJA 
OAR 
EJCC 
LQA 
OAR 
EXC 
LOA 
OAR 
E•c 
I.OA 
OAR 
J 1'4f' 

BES 
J.-t, 

'IORTEX OASMR 

o,t 
MPH 
0100+MPM 
1, 1 

·MPM 
0200+MPM 

. . 

2,1 
MPM 
0300+MPM .. . . . . 

~.t 
MPM 
0 

0 
SETl 

- - - 4 • • • • • • • • - • • .. •• • • 

2023 HOURS 

OUTPUT TO "ASK REGISTER 0 
SE~EeT MASK REGISTER 1 

OUTPUT TO MASK REGISTER l 
SEL!CT MASK REG 1 2 

OUTPUT TO MASK ~!G, 2 
Sf~ECT MASK R!G 1 3 

OUTPUT TO MAS~ REG, 3 
RETURN TO CAL~ING PROGRAM, 

00 0037~ 
00 00373 
00 00314 
00 00375 
00 00378 
00 00377 
00 00~78 
00 00370 
00 00~80 - . . _ ,., . . 

00 00~11 
00 00382 
00 00383 

00 0038~ 
. . oo ... ()Ql .... ~ 

187 ************************************************************************00 00388 
388 * •OO 00387 

• 4 .. .. . . . . ..... ··~ · · ·· . .... . ·-~· · ·· -.. . . • • .. • • - . ......... . • •• • • • • - - · - • • • • •••• • - · • • ••• • ··· -..- ..... .. . 

388 * SUBROUTINE TO CH!CK S$3 AND EX!CUTIVE EXIT FLAG, •OO 00388 
3DO * •OO 00380 
3g1 ***********************************************************************•oo ooJeo .._.. .. _ __ _ ..._. , _. --. .. - - ·--·--· · · - 0 0 0 0 - ---- · ·· ··· · · · · ·· - ·--~- - · 0 0 0 0 0 0 + 0 o' o o 00 0 0 0 00 ..... 0 o 0 0 0 0 --· - · · - · 0 ~ - ~ -- - 0 M- 0 00 0 -- · - ·--·-··· - o o # oo 

001204 000000 A 112 ~KIE !~TR 00 0038S 
001205 0112~3 A 38~ LOA HLTf 00 00302 
~t~ll9...0 00101~----~ - -- --~~-~ -- ... _JA_Z *+.10 _ _ .... . .. _ . _ . . . . .. __ .. ....... . .. __ ··---·-·--- .. J~-~ --Q~~!~-- ----- _ 
001207 001220 A 
001110 005001 ' 115 
OJ?.l.lU_ ...0.'-.. 12~_1 ___ ~-- - - ~ -~~ - _ 
001212 011224 A 387 
001213 CSOOOO A 311 
O._tll.L4 .... ~--'-'-'--'-~-- --· --.. l~--~---- -·· 
00121~ O~OOCl A 400 
001218 001000 A 401 
~0 I 117 OQOOOQ --~-------·-~--- --··· . . _ .. ootaao oo1•oo • 4oa · 
OOlllt 001138 A 
0.9&222 _O~tlOOO_~ .... ~~~ . . 
001223 101204 • 

TZA 
STA 
LOA 
STA 
~Q· 
STA 
J~P 

JSS3 

JMP• 

001224 000000 A 404 LOC! DATA 
Q.~tlJ.'- ___ Q C)_Q_O 0 Q __ ~--- - -- - .. _ . . _ _ 

HL 1.F . 
LOCZ 
0 
L,OCZ~t _ 
t)1 
() 

MPT1 

CKSE 

o,o 

. . . . . . - . 

LOCATION Z!RO AND ONE SAVED, 
. .... . . . .. 

•os * 
408 * CONSOLE INTERRUPT PROCESSOR 
407 * . · ··- ·· ········ . ..... . . .... _ ..... -. .. ... · ··-·· ... .... .. . . .. . .. . . 

' 

00 00314 
oo oo~gs 

. . . . . .... - . ...... - ...... ·-·····- -
00 oo~te 
00 00387 
00 00~18 ·· -· · · .. · · · · · ···-··· ·· -· ·· ·o cf .. o o 3 ee· · · ····· · · 

. . .. . . .. 

00 00~00 
•· . .. ·-- ·· ·--···.--.·-----" .- ...... ·- .... .. 

00 00401 

. •" -· ..... ·--· ..... . 

oo oo.-o3 
-- . . - . .. .. .... _ ... ···-.. ·· ~- .. •oo oo•o4 
*00 00405 
•OO 00408 
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I PAGE 13 11108/73 MEPROT VORTEX OAS"4R 2023 HOURS 
·- . 

001226 041233 A 
001227 001000 A 
00 12.~. () 00 00.0.0 A 
001230 
001231 001000 A 
o~, a.~.2 oo, ~.a~ ' 
0Ul233 000000 A 

00123• 000000 A 
0012~~ oo~~Q .t A 
OOt23e 100045 A 
0Ut237 103145 A 

.. 0 Q_lt_~..Q ... l. 0 0.1 ~~- .. A 
00!241 103145 A 
001242 1002•5 A 
0.0 l_l~ 3 .l {)_~.1.~5 A 
001244 1003•5 A 
001245 103145 A 
09.l.a. ~ .e oo.to.Qo • 
001247 10121• A 

. .. 

-- -~-- ·----····-·- ··· ····· 

- ··----- .. 
001250 000000 A 
001151 011841 A 
o_Q.ll sa __ .. o _Q e ti.Q. ~ 
001153 000371 A 
001154 005012 A 
O~tl_55 008030 A -- .. ··---·-

408 
409 

t~R 
JMP 

00 00~01 
00 00408 

00 00400 
00 00410 

•12 HLTF DATA 0 00 OOAlt 
41~ ************************************************************************00 00412 
~14 * SET ALL MASKS BITS TO 1 (ALL PROTECTED) •OO 00413 
415 ************************************************************************00 00~14 
Al6 CLMP !~TR 00 00415 
417 COMP 1 00 00.18 
418 EXC MPM MASK 0 00 00417 
4li OAR MPM 00 00.18 
4~0 EXC OtOO+MPM MASK 1 00 OO•to 
421 DAR HPM 00 OO~IO 
~22 E~C 0200+MPM MAS~ 2 00 oo•at 
423 OAR MPM 00 00~22 
424 EXC 0300+MPM MAS~ 3 00 00123 
425 OAR HPM 00 0042• 
428 J~P* CLMP RETURN on 00425 

427 ************************************************************************00 00418 
428 * tOO 00,17 

-
4 2 8 * 8 A V! AND Sf T UP 1 2 W 0 R D S l N M I 0 D L E 0 F 8 L 0 C K 1 ..... . . ... * "0' 0- . Do·~ n --
4~0 * B~OCK SET UP •OO 00•2g 
4~1 * E~TR *0~ 00430 
•32 * J"'PM• *•1 tOO o·ont 
4~~ * !~TR tOO OOA3t 
~~· * J~PM* ~Gt •OO 00433 ·- ..... -. 
4 3 s * f. ~ T H • o·c o o·•"J-• 
•~e * J~PM• ••t •oo oo•Je 
4~7 * ENTR •OO OOA38 - -4· -.. . .. 
411 * J~'M !RRS .-o·o 004"37 
43Q * •OO 00431 
4.0 ************************************************************************00 00430 
~41 SSMB fNTR 00 00l40 
442 LOA LLOC SAVE 12 WORDS STARTING AT LLOC + 0371 no 00441 
44~ AODI 0371 00 (\0••2 

TAB 
LO)(l 11 



- . .. . • • * . 

I PAGE 1• lt/08/73 MEPROT VORTE)( OASMR 2023 HOURS 
•• 

.. .. .. .. __ .. ·- ... --·.. . ... . . 

001258 000013 A 
., 001257 018000 A 4~8 SSMt LOA 

SfAE 
0,2 
SVL8,1 oo a a•o __ Q..Qeoss -- -~- . • 47 

001111 001~~7 A 
• 001111 001040 A 441 

Q01283 ___ Q_~j270 . ~ -- . ··-·-· 
001284 005344 A 448 

1 OUI285 005122 A 450 
<L~J ase __ .Q.9_lQ.O~-- --~ _4 • . 1 
001217 001257 A 

l 001270 011141 A 
o..9.talJ . . OQ~1•.o- -~ 
001271 000371 A 

! 001273 005012 • 454 
_o u t a 1 4 _ _o o 8 o 1 o_.-!_. --~-'-~-- 
oote7s oozooo -

l 001171 051001 • 458 
~t~ll7~_ OSIOQ_~ A.. ~~, . 
OUI~OO 058007 A 458 
001~01 055012 A 458 
o.~J~.-2J)80 1 Q ... ~ . . ~eo __ 
001~03 000748 A 

D~R 
IBR 
J~u• 

LOA 
AODI 

TAB 
LI)Al 

STA 
STA 
STA 
STA 
LOA% 

SSM2 

SSMl 

LL.OC 
0371 

0 ~C) Q 0 . . ·--- . --. ---

1, 2 
4,2 
7,2 
10,2 
ERRS 

SET UP JUMP INST 

. 
JU~P AND MARK !NST 

00 00441 
00 00.40 
00 00450 

00 0045t 
00 00452 .. 

- .... . . . - . 

00 0045! 
00 00458 . . .. -. 
00 00457 
00 00458 
00 OOASD 

, oot3o• oseo13 A •et sr• 11,2 oo 0048o 
001305 005011 A 412 T8A SETUP JUMP INDIRECT BACK TO CALLING PROG 00 00.81 - ---- - - ··- ··-··- .... .. .. '---··- .. . . . . ' . ··- ·-- -. , . ..._, .. _ .. ... _. __ .. .... - .. - . 
oo1~oe 111847 • 411 o~• BT15 oo oo•et 
001307 051002 A 414 STA 2,2 00 0048~ 
001310 005111 A 48S !A~ 00 00414 

.. -- -- - ····- ,._ -·- -....... ·- .. ···- -· . .. . ....... .. _ .. ..., . ---- -· -
OQII11 005111 A 411 !4R 00 00415 
001311 005~11 A 411 14- 00 00418 
oo1113 osaoos A •e• STA s,2 oo oo4&7 
ool3t4 -oost1t ;..--- .-,,.------ · I Art · · oo--oo•e·a-·· · ·-
oot~1' 005111 A 470 IAA oo oo•eo 
0011&8 0051 t~ A 47 l _____ ___ ~--~-~ . .. oo oo•7o .1 

001117 051010 A 411 STA 8,2 -. ··- -()0 ·oo47t" .. ... 
001310 001000 A 471 JMP• ISMB R!TURN TO CALLI~G PROGRAM, 00 00471 
~t9J_32_1_ ___ t_Q tt~~-~--- -- .. ···-· . . . . . . . . .. -·-·-·---·· .. 

47. ************************************************************************00 00473 
.75 * •OO 00.74 
471 * RESTOR! SAVED 12 WORDS FROM MIDDLE OF BLOC~ tOO 00475 -·- ····- -· · ···-- -·· · · · · ··· ·- ··· ·---~7"7. * · ··· · · ·· · -. · ··.-c;-c, · ool,·a· · -
478 ************************************************************************00 OOA77 

O~l312 ___ 0t\QOOO ___ ~.-- .. --~l.e _RMBL. !~TR . . . .. . "0 00~~8. . 
' ' , _ --
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001323 011641 • 
001324 006120 A 

.001~ . .25 000~7J A 
001328 005011 • 
001~27 006030 A 
OQ l ~-~() 000~_1 _;$ A 
0013~1 006015 • 
001332 001531 A 
.<tQ.l.U .3 . 0 ~ 0. 0.0 0. . A 
001334 001040 A 
0013~5 101322 • 
oo1 ~-~e oo,~4• A 
001~37 005122 • 
001~40 001000 A 
001~41. .O.Oi~ .ll A 

A80 
481 

482 
483 

484 RM81 

485 . . .. .. 

••• 
487 
488 
488 

. 

VORTEX OAS~R 

L.OA 
AODI 

TAl 
I. OMI 

l.OAE 

STA 
J•Z• 

OXR 
!BR 
J~P 

LLOC 
0371 

1 1 

SVLB,l 

0,2 
RMBL 

RMBt 

f 

2023 HOURS 

RESTORE 12 wORDS 

. . 

00 004179 
00 OOA80 

00 0(f4181 
00 OO.t82 

00 OOA83 

00 OO.t84 
oo oo41ae 

00 004186 
00 OO.t87 
00 OO.t88 

410 ************************************************************************oo oo•eg 
481 * •oo oo•go 
4~2. * ~lGH BLOCk BOUNDARY TEST SAVE AND SET LOCATIONS, •OO 00.01 
493 * •OO .00402 
4D4 ************************************************************************Oo oo•e3 

Q.Ol3_4_2 OQ.Q_Q_QO A ~g5 HBBT !~TR 00 004194 
001~•3 021542 A ~ge LOB HLOC 00 00~05 
0011•4 OOS~22 A •&7 DBR 00 004108 
.0 .91~-~~--- · ·!)· ·-~_Q_q9 _A 48..~. LOA 0,2 00 004187 
001~~8 051537 A AGI STA SVLB ·oo 00.198 
001347 006010 A 500 LOA! 01000 JUMP INST, 00 OOAOO 
OO_t~50 . Q_OJ.Q.QQ A _ ~ 
001151 058000 • 501 
oot~sa otsoot • ~oa 
Q~l3..!l _. Q~J.~-~-Q_ --~ -~- ()-~ 
oo1~s~ ott842 • so~ 
oot3e~ 005111 • 505 
_oo 1 ~De __ o5SQ91 __ ~ ----~-~~- _. 
001351 018002 • 507 
001380 0515.1 • 508 
.o..2_lll.1 . ~_o_t_~_o_ ... ~ so e 
001382 002000 A 
001~83 055002 • 510 

_Q9_t~t.• Ot~-~~~- - .. ~ . 5l t 
001385 0515.2 A 512 
oot3ee oosoto A etl 
OQ13.87 0007 45 A 

STA 
L.OA 
!TA 
LOA 
IAR 
STA .. 
L,OA 
STA 
LOA% 

STA 
LOA 
STA 
LOA! 

0,2 
l, 2 
SVLB•t . 
HLOC 

t, 2 
2,2 
SVL8•2 
02000 

2,2 
3,2 
SVLB+J 
ERRS 

LCC, O' PROT£CT!O CORE 

JUMP AND MARK INST 

ERROR SUBROUTINE ADOR, 

oo oo·!nlo · 
00 00501 
00 00501 
()~ OO"!lf3 
00 00504 
oo oosoe 
oo· o os·o·e· · 
00 00507 
00 00!08 

00 OOSOD 
oo ooeto 
00 00511 
00 00!12 
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PAU t6 ll/08173 flt£PROT 

~OVl-~7 o' oaifoo~f A. 
101!7t 001000 A 
_ct!l~l~_,_z .. lO . .l.~:~l ... _A _ 

st• 
515. 

3,1 
HilT 

2023 HOURS 

00. 005. 1~ 
' . 

RfTURN TO CALLING PR·OG• 00 005-l4 
. . ' ... 

511 ************************************************************************00 00015 ,,, * oo. 005l' 
~18 * RESTORE HIGH BLOCK BOUNDARY TIST LOCATIONS. 00 00517 . - · . .. . ~ . . ~ . . . -- " .. . . .. ·- - ' ,., . ' . ' ' .. . . '-·· . . ' . ' ' ' ' ' . . - ..... .. . 

518 * 00 00518 
520 ************************************************************************00 00518 

0.9J..~1--~ ... -. 0.Q~.O..o_o __ _ ~ . ~ -~.l_ RH8_8 !~TR . O_Q ~-()·~-~-0 
001~1~ 021&~2 A 512 L08 MLOC ·oo 005.1 
oo111s oos112 ' sa1 o•• oo oosa2 
Q_Q.l~1.e.. Otl-'.~7. -~ . ~-2• .L.~A SYLI QO 00~~~ 
oos111 o5eooo • 52& sra o,2 oo oose• 
001400 011540 A sae LOA · SYLI+l 00 005~! 
oot•o t_oseoo 1 A __ .. ~11___ .. . . . ... -'- '-~ _ _, l_a .... .. __ .... . Q .. ~.--- ~ooat . 
001401 011541 A 511 LOA IYL&•a 00 00fl1 
001403 058001 A 528 ITA 2,1 00 0052, 
Q~t4_Q_~ __ O_tl~-~- -~ . 5~Q "'0' IY_L!.~I . . . .. oo ~-~_1__18. .. 
001405 058001 A 531 STA 3,2 00 005~0 
001408 001000 A 5~2 J~P* RH88 00 00'3· 
~~t~_Q_1 .J Q J .3 ~-~ . ~ ._.. .. . . .. . . ' . . . . . . . . . 

' ~ _,. . ···- ' 

5~~ ************************************************************************00 00531 
5~4 * •OO 00!13 

....... ... ..... ___ __ _____ ... - --~~ . -~ Lq_W 8~0-~1( . ~.04~.D .. ~R.V. .. T!ST lAVa AND S~T "-O~_AT!O~~ -' - .. _ .. ~~~ ... 0~5~~ . 
538 * ~00 60,~5 · 
537 *****************************************•*****************-************00 08111 

_00141.0. q_oq0_9_Q ..... ~ .. ~-'~ .. J.BI_T !~_TR ~0 0~~~~ 
001411 011141 A Sit LOI LLOC 00 ooe~a 
OOlj1t 005311 A d40 01~ 00 00138 
001413 o~5312 A 541 ~IR oo oos•o 
oot~t4--oteooo-..- · ·s·~---.. Lo·• o,a ... . · ... _ · · · · · oo o·oe·4i .. 
001415 051537 A 5~~ ITA IYLI 00 00541 . . 

OOJ418 0080&0 ~----~-~-~ .. -- - _ L~-~J .... .. .. J~~-~~0 . ...... . .. - ~ -~P.M lNST, . . .. .. _ . . ....... . .. .. ... . .. 0_~ -~-~~-~~ 
001417 001000 A 
001410 051000 A 541 
.Q_QJ.~.il. JtllOJtL .. ~ .. .... -~ ~·-
001422 osts•o A ,., 
001.13 005010 A 548 
O.~.l~-~~ OOQ7 48_~---.. ...... . .. 
001425 058001 A 548 
001~18 018001 A 550 
001417 o•\541 A 551 . . ... . - . . . . . . 

ITA 
&.PA .. 
ITA 
LOA I 

STA 
LOA 
STA 

0,2 
1_, __ 2.. . ..... .. 
SYL8+1 
!RRI ERROR SUB, LOCATION 

' . . ' .. ·- . .. , 

. . 

oo oos•• 
00 0054!5 

-" ... ·--...... ,_,. . 
00 005~8 
oo ooe~7 

' .... 
00 
00 
00 

00541 
00!40 
00~50 
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PAG£ 17 11108/73 MEPROT VORTEX OAS,_.R 2023 HOURS 
. 

oot•~o 006010 • oot•3t 001000 A 
_og1!)2 0,_0..0.0_2 • 
001433 018003 A 
001434 051542 A 
00.1.4..1.5 O_f_f~QJ. • 
0014~8 001000 • 
001437 101410 A 

" . ' . . . . . . . 

00144, 000000 A 
.00.1_ijt .0211..4.1._.A 
001441 000122 A 
001443 005312 A 
09l4 4. 4 O.l.l .tl.'- A 
00144! 058000 • 
oot••s 011540 A 
Q Q.l4 A_'!._ . 0 ~.!0 .. 0.1 A 
001450 011541 A 
00145t 058001 A 
_Q_9.1_~-~t .. Jtu~-~ a .... A. 
00145~ 058003 A 
001454 001000 A 
0_0_~~-' - .1.9.U~J~. A 

552 

5,~ 

554 
5!5 ,,. 
557 

,_,, 
551 
580 
501 
sea 
583 
,,84 
580 
588 
587 .. 
501 
588 
570 
571 
572 
573 .. .. --· ,,. 
575 

... 

570 
001458 i~870S A 577 
~ 0 l 4 5 _z_ .. j _4 8 7 l,~ __ A __ . 
001~80 151331 A 
OOt48t 120320 A 
o o 14 e a 1 51117. _ --~ 
001413 1!51305 A 
001414 l41714 A 
o o a 4 e s 12 o J a~-. ~ ... 
001488 142723 A 
001487 152240 A 
001470 108~_ll-- A 
001471 000000 A 

LOAI 01000 

Sl'A 
LOA 
STA 
Sl'B 
JMP• 

2,2 
3,2 
SYL8+3 
3,2 
LIBT 

JMP INST 1 

LOC, OF LL.OC•2 

00 00551 

00 00!552 
on oo553 
oo ooss• 
00 00555 
00 00!558 

************************************************************************00 00557 * tOO 00558 
* RESTOR! LOW BLOCK BOUNDARY CORE ~OC, tOO 00550 
* tOO 00580 
************************************************************************oo ooeet 
ALBB E~TR 00 00582 

* MSGt 

LOB LLOC 00 00!83 . ... ~ . .. . ~· 

OtR 00 00584 
OIR 00 00585 
LOA SYL8 00 00!88 
STA 0 1 2 00 00!87 
LOA SYLB+i 00 00588 
STA 1,2 oo oose; 
LQA SYLB+R 00 0081.0 
ITA 21 2 00 00!71 
LOA SYLI+3 00 00572 
s r A 3 , 2 · o o· o ·o e 7! · 
JMPt RLBB 00 00574 

M!8SAG! BUfi,!RS 
DATA '"EMORY PRDT!CT T!ST t,Ol08et2,0 

• 

tOO 0'0!7! 
00 00!578 

001411 141731 4 511 ~SG2 
O.O..t4 711_ j _4l714. - -~ .. . 

DATA 'CYCLES at,o 00 00577 

• 



.. . .. 

PAGl SB ll/08/73 MEPROT 
.. _... . ····- . --. ·- . . . . ... .. .. 
001474 142723 • 
001475 120275 A 

- ~Q1_4_Z_l_ Q~OOOQ .. -~ .. . -· 
tQl477 s•t701 A 578 MSG3 
001100 15171~ • 
_o_~' 501 lt931J_ ___ ~ .... ..... . . 
GOI502 141707 A 
00150~ 127240 A 
_O.Q l 0 0 f .... l~i~.Q.~ . _A . ... ... . . 
00150! 151714 A 
001501 108112 A 
0.0 1_~0.7 .. . 0.0.0..000 . -~·-· ··- . 
001110 151714 A 580 MSG4 
00t5tt 140722 A 
001512 152140 A .. .. ..... .. .. . 
001513 152105 A 
001114 l5S71t A 
.oo 151 ~t_li 0240 --~ .... . . 
001518 130251 • 
001517 1~8715 • 
1)01520 _. 140711 _~ ... ----· ·- . . 
001511 145140 A 
001511 151,05 A 
_Q_O l Ill 14~158 A ____ .. _ .. . .. 
001114 120117 • 
001515 151140 A 
oo 1 sat .. 1.~ oes~-~- .... ...... ...... . 
001517 138711 A 
OVIIIO 147111 A 
00 l '~ , _, 0215$ ' .:. ............. ....... .. . 
0Ct511 120314 A 
00t533 142713 A 
001114 1'52240 A ·--- ·---- .. __ .. .. 
oo ss·a s 1 oe e 11 A 
0011'11 000000 • 
0 0 15 3 7 ·---- -- ----~-~-· ·-~" ~ 
001553 000000 A 582 ER"G 
001554 011144 • 583 
~91555 001120 • 584 oo 1 sse 1 aoaeo -.-... ·-·--· ·-·-
oosss, 0Stl30 A SIS 
Q.~.t~~_o_ l'' ~43 A 011 ---- ·- - ··-.. . - - ---~ ... 

.. ·-

VORTEX DASP4R 2023 HOURS 

OAT.A 

DATA 

. . . -
'MASK REG, TEST'r0108811,0 00 00578 

.. . . . . 

. . . ~ 

ISTART TEST O,•MASK REG, OR t,•INST 1 TEST •,OtOSSt2,0 00 00!578 

-· . . . . . " . . . ..... 

. . . . . . 

. . .. . . . ... ·- . . . . ... . 

. . . ·- .. -... . - - .. - . . . ·- - -··· - ... - ·- ... -·- ...... ... . . . 

. . .. . . 

. . .. . .. - . ~ . 

. . . -.. - . . . . ··-- ...... - . -·· ... --· .. .. . .. . ... 

. .... - . . . ·-·. - --- . . 

- - ~ . . . .. . ... . .. . . . . . ... . . . . . ...... . ...... .. .. . -· .... --- ···--·-- -···~---·· . 

ess 
!~TR 
LOA 
AODI 

STA 
LOA 

l2 

!RRC 
0120280 

S!T UP ERROR CODE JN ASCII 
.. . - . . . .. . - . . . .. - . 

EMICi+l~ 
MASK SET UP BLOCK CODE IN ASCII 

• 

00 00510 ---- _ .. _ .. 
00 00511 
00 00511 
00 0051:5 

.. ~- - . ... ·-· 6- ··- .. . 

00 0051• 
00 ()0!515 

.. ... - . 



' . 
I 

l 
: 
I 

l 
• 

l 
• 
' 
' . 

' 
t • 
I 
I • 

' .. 
! 
i 
i 
• 
! 
; 
• t 
' • 
' ! 
I 

I • 
! 

I 
I • t 
i . 
' 
. . . 
I . 
i 
• • 

I 
• , 
• 
' i 
• 

' ; 
l 

~ , . 

• 

. 
' • . 
• 
' . . 
; 

• 
• 
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PAGE lg ll/08173 MEPROT VORTEX OASMR 

001581 005002 A 587 TZ! 
001582 OOSt•o A ~88 ERM1 SY8I 10 
00.1,03 0_000.12 A 
00158~ 00100• A 588 JAN ERM2 
001585 001571 A 
00 l ~-~·-'· .O.O..O.l .a_a . A . !58 0 ! IR 
001587 001000 A 511 J~P ERMl 
001570 001582 A 
001,71 . 00~110 A ~g2 ERM2 •ooi 10 
001,72 000012 A 
001!73 008120 A 583 AOOI 0280 
0015.7.4 0()028Q A 
001575 051803 A 5g4 STA ER~3+1 
001571 005021 A ,85 TIA 
o.nll7 ___ oo.u..ao . ~ ___ ,_ge •oo! o2eo 
001800 000280 A 
001101 00~250 A ~g7 LRLA 8 
.0Ql_~_02. _O_Qf.li.Q _A 588 £RM3 AOOI 0 
001103 000000 A 
001504 0!162~ A 5gg STA EMSG+8 
0_01_~5 Q_Q_~-~-3.0 A 800 LOX t fM!G 
001108 001813 ' 
001807 002000 A 601 CALL* OUTO 
Q~JIJ .. O. _l~O_!!t~- -~ .. . 
OOlflt 001000 A 602 J~'* ERMG 
001811 101553 A 
<H~lfl.~ . t.•Mtl .... ~ . . eo~. f;MSG DATA 'ERROR 
00111• 151117 A 
OOliSS t512a1C A 
()91.!.lt .. l a o3_~'- ----~-
ootlt7 t~e3t7 A 
001820 141713 A 
~.9.1 82t 12027 ~---'----- ..... .. -.. . . . - . .. . . . . 
001111 1202•0 A 
001813 000000 A 
0.91.tt4 12.01.~.~- -- .H 
00111! 1523~1 • 
oo 1 eae l5o.:so!S • 
OQ_\ 817 jj017S A 
oote3o . ooooo~ ·· ·i ·- ·· 
001831 108112 A 
0018~2 000000 A . . ~. . .. - ··· ····--·--··---- .. --- .... . 

2023 HOURS 

BL.OCt< • •,o,• TYPE ••,0,0106612,0 

oo ooeae 
00 00!§87 

00 00!588 

00 00!580 
00 00!90 

oo ooe;t 

00 00592 

00 00!03 
oo ooee.
oo oo~ge 
oo ooeoe 
00 00!87 

00 00508 
oo ooegg 

oo ooeoo 
oo ooeot · 

oo ooeoa 

. . . . ... 



PAG£ 20 11/08173 ~EPROT VORTEX OASr-tR 2023 HOURS 
...... .. .... ' ... , . ·- - ~ · · . ··- · .. . ' .. 

804 * POINTS, MASKS, ANO TEMP, STORAGE •OO 00803 
·OOtl33 000000 A 605 WTNS DATA 0 WRIT! NON ERROR Mess~GE SUPPRESSION 00 0080• 
·-····--··············-- ··--····-··-- ···· · .. 101 ... * . 0 • SUPP~ESS . •OO 0080!5 0 &. • • .. .. • ... • .. • 

807 * l • WRITE MESSAGE *00 00808 
001834 000000 4 801 CVCL DATA 0 NO 0' TIMES TO RUN TEST 00 00807 

608 * 0 • CONTINOUS •OO 00801 --· ··-· ·· -·- ·- ~· .. . -.. ·----···-··-··-····"'. . . " ' ' ... .. .. . . . " . . ... ... ··- ··-· . 
510 * 1 TO X O!F!NEI NUMBER OF TIMES TO RUN, *00 00808 

001135 177777 A 811 MI~O ~4TA 0177777 no 00810 
.Q_Ul6~0 _1Z1_l.Z.Z ... _~ 5J 2 .... M$KJ D4T .~ . 0~777."!.7 00 00611 . ··- ·---·· 001037 177717 A 11~ MSK2 DATA 0177777 00 00812 
0011•0 177777 A 814 MSK3 DATA 0177777 00 00613 
~Q.Jf.!1 .... .0..!).0000 . .. ~ ... ~1.5 \.LOC DATA 0 CUIItR.ENT f..OW 80UNQARY LOCATION 00 0081• . ... . . . - . 

001841 000000 A 818 HLOC DATA 0 CURRENT HIGH BOUNOARV LOCATIO~, 00 0081! 
1 001141 000000 A 117 MAIK DATA 0 MASK BIT 00 00818 

001 §~4 OOQOQO A ·-.. -~.ll __ I.HJ!t_ .. ... D .. AT. ~ .. 0. __ ... . . .. _. _ . .. _.. Q_g ... OO.ll.l __ .. 
0011•1 000000 A 8tt LOOP DATA 0 00 00811 

• 00114·1 000000 A 810 CONT DATA 0 00 00811 
Q_9._t~.~1._._l0Jl0.0.0 ... A .8.-~J .. . .Jtf.J .~ .. OA_TA . 01~~000. 00 00820 

. . -- -·- ··--.... . ·--· . 
002000 122 ORG 02000 00 OOIIt 

823 ************************************************************************00 00822 
024 • •OO 00523 ...... . -....... .. -..... ....... _. __ . -.. 8.25.. .• . . . . JNIY"UCT!ON .. tNTiftRUPT ADDRESS T!ST UNPROTECTED CDR! AR!4, *i)O ·oo·eai· 

• 828 * tOO 00825 
827 ************************************************************************oo ooeas ... __ ·-----~· ., _ .., ____ •• - - - - --· .. · - _ .. • • · - •• ··- . ....... - -- • • · - . .. - ··~ - ........ .••• • • ••• -~ .. • .. • • # •• · - • •• • • .. •• • • ol• - .. . 

002000 000000 A Ill TXOl !~TR T!ST ON! 00 O(f827 ___ .... 
l 002001 000001 A 828 H~T 01 HALT I~ST, IN UNPROTECTED COR!, 00 00828 

.002002 00 lOOO ___ ~ .. ~!Ct ... -· . J 111P * T..~O l . oo O()~~e ... 
ooaooa 1 oao·o:o A 

t 002004 00000:0 . A 8S1 TXOI E~TR 

Qoa.oos ooeoo ~-~--- _.fJ-'-·-·· . . -.. .. .. T :_~_ .... 
~QIOOI ~~2717 A 533 STA 

) 002007 00 l 000 A 834 J 14P 
002010 002777 • -.. · -----~·-·-·---·- ....... ·----- . 
002011 000000 A 835 TX03 ENTR 

) ooaota oo3ooo A &31 x~c 

001013 000001_~-·-· -- . _ ... .. ·-·· 
002014 001000 A 831 

) 002015 102011 A 
002011 OQOOOO~_ ·--~-~-~ .T.XQ• 
ooaot7 ooeo'o • •~e 

) 002020 005122 A 
~.~Oil -11!~-~---~---..... ~~~ ..... . 

·-
) 

. ' 

Jfi4Pt 

ITA 

. ., . ... ~ . . ··-

02777 
02777 

02 

TXO~ 

-
0~122 

02777 . . .. . 

T!~T TWO 
... . . . ... -... . .. . ~ . ' .. 

STO~E HALT INSTRU~TION IN LAST UN~RO!. 
JUMP TO HALT INST 1 

. .. .. - . . -·· ... 
T!ST THR!E 
!X!CUT! A XfC COMMAND TO EX!CUT! A HALT 

00 008.30 
00 00831 · oo · ·o o·e!·e·-
oo 00833 

. . . . -... .. __ ,... ... . ... 
00 0013. 
00 00835 

. .. .. . ...... ...._ ..... _. 

00 00838 

TEST FOUR 00 00&37 
fXEClJT! A NON I/0 1 NON STORE, r)N( WORD INST.OO 008-38 . 

IN LAST LDC, OF UPA 1 
' . 
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PAGI 21 11/08/73 MEPROT 
_ ... - . . 

002022 001000 A 641 
002023 002777 • 
0 0..2 Q.2_4 _ 0 .0. 0 0 0 0 ~ 6 4.2 T X 0 ~ 
002015 0060&0 • 843 
ooaoae ooeoso A 
_o_q_tn~ o..~_a.J.It -~ e•• 
002030 001000 A 845 
00203l 002778 A 
0 0 J. O.lL .1LQJHHH) A e 4 6 T X 0 6 
002033 006010 • 647 
ooa034 ooeoto A 
OQi0~~- _Q5al77 A 548 
002031 001000 A 84g 
002037 002777 A 
ooao~o .. ~ooo.oo__ .~ . e'o TX07 
00104l 008010 A 651 
ooao•a ootoso • 

. o_Q_to.~.! _Q,I.71.0 .. ~ 652 
oo2044 oo1ooo A esa 
002045 002778 A 
O.HQ!t . O.Q.OQOO A 654 TX 10 
001047 006010 • 855 
OOIOSO 003000 A 
o.Qll_O_l ___ o~a1_7.f ... ~ ... eae 
002052 008010 A 557 
002053 002057 A 
.0..9. 2 .Q~_( . . o ~~~-~1.. -~ 8 ~-.. 
002055 001000 A 058 
~02058 002778 • 
001057 000000 • !80 . - . -- ·-·---·... --· .~.- -~· ... .... . 
002080 000000 A 661 TX11 
oozo6t oo8oto • eaa 
go2 O@..t __ o 08047 _ --~ ..... __ .. .. __ 
002083 052771 A 881 
002084 012080 A 884 
.0.02015 _00611J)_ -~ ~55 
ooaoee tooooo • 
oo2087 052777 A see 
Q~ I 0 7 0 0 0 1 ()_0 Q. .~ 6 G 1 
002071 002778 • 
ooao7a oooooo • eea TX12 
9.0~_Q]3 _9_060 10 • 668 

- -- . ·- ·-4 -··- -

-

VORTEX OASMR 

J~P 02777 

ENTR 
LOAI 05010 

ST. 02775 
JMP 02178 

E~TR 
LOA! 05010 

STA 02777 
J'4P 02777 

'~TR 
LOAI 01010 

STA 02778 
J ... P 02778 

E~TR 
LOA! 03000 

ITA 02778 
L.OAI ••!5 
STA 02777 
JMP 02778 

Ht.T 
E~TR 
LOAI ooeo•7 

STA 02778 
LOA TXlt 
O~AI 0100000 

S1'A 02777 
J111P 02715 

!~TR 

I.OAI 05017 

-· 
' 

2023 MOURS 

TEST 5 
EXECUTE A TWO WORD INST, IN LAST uPA 

00 00640 

00 00t541 
00 00842 

00 006.3 
00 0084~ 

TEST 6 oo ooe•s 
EXECUTE A TWO WORD INST WITH 1ST WO~O IN 00 ooe•~ 

LAST UPA, 00 OOe47 
oo ooe4e 

T~ST _ 7 00 0064D 
STORE 2 WORD JUMP TEST (DO NOT MEET CONDJTbO 006!0. 

IONS) 00 00851 
oo ooes2 

TEST 10 
EXECUTE A XEC WITH 2ND WORD I~ LAST ~OC 

0, UPA AND EX!CUTING A HALT COMMAND, 

TEST 11 

EXECUT! A INR £XTEND!D INO!R!CT TMROUGH 
PROTfCTEO TO UNPROTECTED MEMORV WITH 
2ND WORD Of INR IN LAST UPA, 

00 00853 
00 00654 

00 00855 
00 00858 

00 00857 
00 00851 

oo ooesD 
oo o·oeao· -
00 00851 

oo oo·est-
oo 00883 
oo ooes• 
oo ooeee 
oo ooese 

TEST 12 00 00887 
EXECUTE A 2 WORD READ WITH 2ND ~ORO IN 00 00888 



. . . ~ . . . . 

PAG! 22 11108/73 M!PROT VORTEX DASMR 
- -. .. -- . . . . . ··- . . . . . ouao74 ooeo&7 A 
ooao7s oea77e A e1o 
_Q_(! a o 7 t ____ ~ ~ ~-o o 1 ~------~~J 
001077 051777 A 672 
001100 001000 A 11J 
~tC!~.J.!l. _9_0~J78 A --····· 
ooasoa oooooo A 114 TX13 
001103 001010 A 875 
() -~j_Q_4 ... . o 0 ~ g_ s 7 . -~.. .. . ... . ·-
002&05 052778 A 171 
001108 008010 A 577 
O~ll0_7 _ Q9Jl0.l .... A. . .. __ _ 

STA 
TZA -· ·~ ITA 
J-.P 

!~Tilt 
l.OAJ 

STA 
LOAI 

002110 052777 A 871 STA 
002111 ootooo • e7e J~P 
902112 002778 A ________ _____ ____ ___ .. ... . -· · ---· 
oottt3 oooooo A sao Txs• !~TR 
00211• 1007•5 A 611 !XC 
~-~lli- t _9_!)j_OOO -~-- .. ~'-' . e ALL 
002118 005035 • 
001117 100745 A 883 TXl5 
~_Qj_lj.Q __ ~~o 0 0 o --~- ___ 8 I~-_ . T )(_I 8 
002111 00~000 A 685 
001111 OOitll A 
Q~lll 3 o o a ooo ~- ·-- --~-;~-~- .... 
001114 0050~5 A 
002125 100745 A 587 
001118 000000 A 888 TX17 o o 2 l t 7 o fa 1 It A··-·--· II t ·- .. 
oo2&3c oSI!II • sto 
!)01 L!l oo~ooo ~-- ~~J ... . 
002131 0021;)1 A 
0021~~ ooaooo A eta 
002134 0050~5 A 

!•c 
!-.TR ... _ . . .. 
xcc 

CALL 

. ! JCC 
E~TR 
LOA 
ITA 
XIC 

CALL. 

OOiliS 000000 , ---Til .. r·x·a·o .. ENT.R .. 
OOII~t 001010 A &t• LOAI 
001131 101101 A --- - __ _. . - -.. ~ ....... ·--
0021•0 051771 A 815 
ooat•t ooeoto • eee 
ooat•a ooa77• A -oota41 os a7 1 1---i .. ... ·e·et· · · 
0011•• ooeoto • eoe 
oo21•s P"tooo A --···-- - --- ,_ ... _ ... ___ .... ·-·-- .. . .. ........ _ .. ... . 

--· 

STA 
L.OAI 

. . . 
STA 
LOA I 

02778 

02777 
02718 

08057 

02778 
T)(1~ 

02777 
02778 

0700•MPM 
ERRR 

0700+MPM 

••• 
ERRR ...... -· .... .. 

!RRR 

0101101 
. . . . . ... . . 

02777 
01000 

·- . .... ' . . 

202~ HOURS 

LAST UPA 00 ooesg 
oo ooe7t) 
cfo -- ·ooe7 f 
00 00872 

T£ST 13 00 00813 
EXECUTE A EXTENDED WRITE TO UNP~OT!CTEO 00 00814 

MEMORY WITH 2ND ·woRD OF tNST, IN LAST 00 o·oe7·s· .. 
~ac, a, UPA oo ooe78 

. . . - . ... . . . . 
T!ST t• 
EX!CUT! 1 ~ORO %10 INSTRUCTION IN UPA 

EXECUTE COMMAND BY XEC FROM PA 
TilT 18 

-- ~·· - .. 

00 00877 
00 00871 

. . -- - ·--- ... ··- · 

00 00871 
oo ooeao 
00 00881 

00 00812 
00 00813 

.,. . . . . . . . . . . . .. . . . ' . . . . . - .. . ..... ..... -
EXECUTE A i WORD liD INST, IN UPA BY 00 00114 

A XIC !N ·uPA 00 00815 
. . . . . . . . . . . . . . . . .. . . ... . .. .. ·--·- ....... -. . . 

DISABLE MP 
TEST 17 

00 00888 
00 00817 

EXECUTE ., 1 WORD 
A XEC !N UPA 

. . ... .. . . -. . . . . •. . .. . 
1/0 !NST, IN A PA BY 

.. . - · ~~ .... o# '- • •• _____ _ _ _ .. . 

' 00 00818 
00 00881 
00 00810 

. .. . . 

.. ... . ... . --· . , .. __ ·- -··- -- - ·---- -.... .. 

oo ooeat 
Tta·T ··ao .. · ·· ·- · .. · · · · · ---- · · · --· · · ·oo ---oo~-~~- · 

!X!CUT! I WORD 1/D lNST IN LAST LOC, 00 0081J 
.. . . . . . .. ·- ·- .. . . . .. ... . .. . . . .... --· .. ·-- -~ ·- . 

OF UNPROTECT MEMORY, 00 OO&G• 

' " ' 

oo oo8es 

·oo oosae· · 
00 00817 



I 
I 

' 

I 
I 

I 
I 

I 
I 
I 

I 
l 
l 
l 
I 

I 

I 
I 
I 
I 
I 
l 

I 

l 

I . 
l 

! 
I 

I 
i 
: 

' I 

' I 

PAGE 23 11/08/73 MEPROT 
. 

0021•5 0~2774 A 
0021•1 005010 A 
Jl9ll'J) . 00503~ A 
0021!51 052775 A 
OOilfJ2 001000 A 
_()_~t&JI 00~7_78 A 
OU2iS4 000000 A 
002155 005201 A 

_ooa ' ·' ·' o5_QQl Q ' 
002157 002000 A 
002180 005035 A 
09.~JJ.1 000000 A 
002182 008057 A 
002163 102111 ' 

701 
702 
. . 

70~ 
104 
705 ... 
106 

TX21 

101 TX22 
701 

.o~a1 e • __ o.o.ao. o o ... ··' 1 o _g 
002185 0050~5 4 
002188 000000 A 
Q0~. 1~.1. .J~l~J ·~ - ~ 
002170 005111 A 
002171 052175 A 
QQ~J_7a __ ~9~_o_o.o A 
002173 002000 • 
00217• 005035 A 

710 TX23 
7lJ . 
712 
713 
714 
115 

QCJ.I.l.7 s ___ ~oo~~ . ~ 7J~ 
002178 000000 A 717 TXI• 
002177 012188 4 718 
Q9._g_~o~ __ _Q_ct5 t_~ t ~ . ~~a 
00220l 008057 A 720 
O\J2202 002201 A 
~9.. 2 2 o_~ __ .Q_Q.. OJt~Q ... --~ . .J..I.l. 
ooaao• ooaooo A 122 
002205 005035 A 
O.~IIOt .0_()0000 A 7 23 ·--·---- ·- ........ - ....... . 

002207 000000 A 72. TX2~ 
002210 010012 A 715 
.OQJ_jjj__ 00~000._~-- - ·. 726 
002211 002215 A 
002213 002000 A 727 
0 Q.J_Ilj_ .. o 050~~ .... . ~ . . . 
002215 0!0012 A 721 
OU2211 000000 A 728 TX28 
o9aa11 __ Q._tute • 73o ·- ~ -·· ·~-.. - · .. . .. .. 

VORTEX DASMR 

STA 
LOAI 

STA 
JfltP 

E~TR 
CQJ4P 
STA 
CALL 

ENTR 
STAEtt 

E~TR 
LOA 
IAR 
STA 
H'-T 
C~LL 

DATA 
!~TR 
LOA 
IAA 
ITA! 

H'-T 
CALL 

DATA 
E~TR 
l.DA 
XIC 

CALL 

STA 
ENTR 
LOA 

02774 
fRRR . 

02775 
02778 

1 
010 
!RRR 

!RRR 

TX23 

••• 
!RRA 

0 

TX23 

!RRR 

10 
••• 
ERRR 

10 

-, 

2023 HOURS 

T!ST 21 

EXECUTE A 1 WORD WRIT~ INST lN UPA 
THAT W~ITE IN PROTECTED CORE, 

T!ST 22 
EXECUTE A 2 WORD WRITE JNST, IN UPA 

THAT WRITES I~ PROTECTED COR!, 

TEST 2~ 
EXECUTE A 1 WORD WRITE INST 1 IN UPA 1 
T~AT WRITES IN UPA, 

TEST 2• 
EXECUTE A 2 WORD WRITE IN8T • IN · UPA 
THAT WRITES IN UPA 1 

. ·--..... 

TEST 25 
!XECUTE A WRITE INST, IN UPA VIA A 
X!C COMMAND IN UPA WHICH TRIES TO 

MODIFY A PA l.OC, 

TEST 2& 
EXECUTE A wRITE INST 1 IN UPA VIA A 

, 

.. . 

oo ooege 
oo ooega 

00 00700 
00 0070t 

00 00702 
00 00103 
00 007 OA 
00 0070!5 

00 00108 
00 00707 

00 00708 

00 00701 
00 00710 
00 0071t 
00 00712 
00 00713 
00 007"14 

00 0071! 
00 0071"8 
00 00717 
00 00718 
00 00711 

00 00720 
00 . 007'21 . 

00 00722 
00 OOT23. 
oo oo1a• 
00 00725 

. . ... ... . 

00 00728 

00 0072Y .. 
00 00728 
00 0012D 

• 

.. . 



... ·- . .. . ·- . -· 

PAGE 2•· 11/08/73 MEPROT 
------ - -· - ~ .. . . .... . 
002220 003000 4 731 
00-1211 002225 A 
_Q02111 _ Q~lHU)O ... ~ . -~~~ 
001113 002000 A 73~ 
OUIII4 0050~5 A 
001125 052228 A 734 
002118 .. ·(,-osooo-.A··-. ;-~-5 

002117 000000 A 7~0 TX27 
.QOI23_0_ .. 0~~-Ql_Q. -~ .. 1. ~'! . 
OOII.It 050012 A 
001112 052777 • 731 
Q021_~J-. o l.O..O.ll_ ·' . . ~ ~~ 
oot234 oo1ooo A 1•o 
002i35 002777 • 
002131 . 000000 -~--- --.1~.1 ... T_X~O 
001217 001000 A 742 
002240 102238 A 
0.~---~1 __ ~9_9~~----~ . ~ ~-~-- TX31 
002242 002000 • 744 
002243 1022•1 A 
o_022•t-~~Q_OOO . _A _7 ~.5 T X 32 
00224! 008010 A 748 
ooza•e oo1ooo A 
001147 058777 A 7.7 .. ... ... .. . . . ... - ·--·· 

002210 001000 A 741 
002151· 001777 • 
~92151 00~000 .. ~- .. 7 ~@ . T X_3~ 
002111 022211 A 750 
002154 008708 A 751 
ooaaes oooooo ' -- - -- ~--· .... .. _ .. - ... . . ·--· - ~ .... 

752 * 
7!3 * 

·VORTEX OA.SMR 

X!C 

Ht.T 
eALL 

STA 
NQP 
!~TR 
LOAI 

ITA 
LOA 
JfltP 

ENTR 
Jr4P• 

ENTR 
LOA I 

8TA 
Jr11' 

E~TR 
LQB 
DATA 

··~ 

!RRR 

050012 

02777 
012 
02777 

. TX~O 

TX31 

01000 

02777 
02771 

-TX33 
008701,0 

2023 HOURS 
. 

X!C COMMAND IN UPA WHICH MOOtFI!$ 

A UPA L.flC, (NO INTERRUPT) 

TEST 27 
EXECUTE A 1 WORO WRITE INTO PROT!CTED .. 

MEMORY WHERE TH! WRITE INSTRUCTION IS 
IN THE LAST LOC, OF UNPROT~CT MEMORY, 

TilT ~0 . . . - . . .. ·- ... .. . .. . . . 
!XECUTE A JUMP TO PROTECTED MEMORY 1 

00 00730 

00 007~1 .. . . 

00 00732 

00 00733 .. 
o~ oo11;· 
OC' 00735 
00 00738 

00 00737 
00 00738 -- ~- .... ·- . . 

00 0073P 

oo oo7•o 
_ ,..., . .. # · -· - ---· •• .. • 

00 00741 

T!ST 31 00 00741 . . .. .. ... . _ ... _ .... _ 
EXECUTE A JUMP AND MARK TO PROTECTED MEM,OO 00743 

T!ST 32 . . . . . -

E•!CUT! A JUMP INST 1 IN UPA WITH 1ST 

WO~D IN LAST ~OC. _ Of UPA, 

T!ST 33 . . .. 
EXECUTE A IND!XED JUM' INITe IN UPA 
MEMORY CAUSING ~ JUMP TO PROTECTED M!M 

00 0014• 
.. .. ·--- - -.......... 

00 00745 

oo oo1•e ·· ·······-· ·-.. ~ ---. ...... 
00 00747 

00 00741 . -..... . - - -----~- .... 

00 007.8 
00 00710 

.. 00 001ff ... ... . . 
00 00752 
00 00753 · o·o .. oOYJl ....... 002158 000000 A 754 TX~A !~TR " Tf;ST ~4 ooaa57 ooesoe -.-·7ss ___ .... --· · · ... o .• -,, · 01$08, (TX~4) * t ·x!Clft!· A JUMP UNCONDIT.IONAL, ... AND .. st·f .. 

002180 102251 A 
RETURN IN 8 1 FRO~ UPA TO PA 1 . .o_oaae 1 oosoo~ __ !.. __ 7 .. ~-·- .. 

757 * 
751 * 
7!58 * 

T!ST 35 OPTIONAL ON 820/F 
---·--·- ·--·-- ... ·- - . . . .. . . .. . .. .. . ·- .. . .... ~.- . - .. 

780 • 
781 * 

002212 ~~0000 A 782 TX35 £~TR T~ST 35 - ·----- -----·-.. --·· . . ... -· . . . . 

' ' . • • 

oo oo75e 
···- --- ·--·--

00 00758 
00 00757 
00 00151 

. 0 0 . 6'b '"''-.. . . . 
00 0071G 
l\0 00711 

. . . . . . 



I 
I 

I 
I 
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) 
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I ,AGE 25 11101173 MEPROT VORTEX OASMR 2023 HOURS 
I 
i 
! 
r 

I 

. . ··-
002283 005001 A 763 
002284 0064A1 A 764 
00.2265 102202 A 

Q9_~_a_~_e o9oP_QQ_ :• 
002287 012288 A 
002270 052778 A 

7fH5 
788 
787 . . 

788 
788 

* * 
TX3t5 

i .0.0.2.211 \10_0. 0 1 0 . -~ 
! 001271 001000 A 

.. 77.0 

I I 002273 052775 A 771 
712 • 

1 
I 

I 
l 

• 
l 
• I 

I 
I 

I 
I 
• 
• 

I 
I 
I 
• . . 
! . . 
! 
' 
: 
• 
I 
i 
' • • 
i 
' ' 
I 
' 
• . 
• • 

' I 
l 
l 
i 
• 
• 

0 0 2.2.1.. 4 . 0 0 1 0 0. 0 . A 
002275 002775 A 

773 * 
. - .... . .. . - . -... . . . .1l.... . ~ 

775 • 

o.o.2.a1.e ... o.ooo.oo -~ 
002277 008010 A 

771 • 
'!71 TX37 ,,, 

• ooz3oo ooea '' A 
OQ.UCU. Q_5_a7 __ 74 _ ~ 
002302 008010 A 

J 001103 001278 A 

77i 
780 

Q.9l.lQ.f ___ Q_~_II~5. ~ '~- '-
00230S 005001 A 712 

1 oo2~oe osa77e A 111 
0_22107 ___ ~tZll __ ~--· __ l_~-~ ... 
002110 012218 A 785 

t 001~11 001000 A 718 
o o a 1 12 .o o a 7 1 ~ _ .. A .... ___ _ 
oo2~13 t447 ·1e A 781 

t 00131~ 151724 A 
_002115 l5125LA. ___ 
001~18 120311 A 

• ooa~t7 t•73a• • 
.0 0 2 3 21L ... l2l.l_4..0.. _ A . . 
002311 140704 A 

' 002322 142322 A 
_o o 2 ~a 3 12 1 2 • o __ -~- .... 
002314 152305 A 

1 002315 151714 A 
.0~23J.J_l~68 '2 ___ • " .. 

... 
MSG~ 

EXECUTE THE aiT TEST INST, IN UPA C•USING 00 00182 TZA 
DATA 008.41 1 (TX35)* JUMP TO PROTECTED MEMORY (OPTIO~AL) 00 00783 

!~TR 
L.OA TX38 
STA 02775 
L.OAI 01000 

STA 02175 
J~P 02775 

TE!T 37 OPTION~L ON 6~0/F 
s-.1 OlO,TX37 

!~TR 
L04I 

STA 
1..0•1 

STA 
TZA 
STA 
STA 
LOA 
JM' 

ooeet7 

0277. 
TX37 

02175 

02778 
02777 
TX37 
0277• 

• 

JUMP TO CAL~ING ,ROGRAM TO CHECK P ADDRESS 

-

TEST SKIP l' REG, EOUA~, 

EXECUTE A SKIP IF RlG 1 fQUA~ WHER! 
THE A REG, IS EQUAl TD THE VALUE IN 

TH! OPERAND AOOR!SS, AND TH! INSTR, 
SKIP IS !)(!CUTED, THE LOtAY!'ON . SKIPPE-D 
TO IS PROTECTED, 

OATA 'INiTR, !NT, AODR, T!STf,010!&12 1 0 

00 007SA 
00 0078!J 
00 00788 
00 0016, 
00 00788 
oo no7et 

00 00770 
00 00771 

00 00772 
00 0077~ . ......... ·-- -·- .... . 
00 0077• 
00 00778 
00 00778 oo · ·oo.,,,. · 
00 00778 
00 0 0 ,-,-g--· 
00 00780 
()O · -~o-yn- --- -·-
00 00712 
on 00111 
oo c;-on;-
oo 00715 

o-o o··o71·e 



' . . . . . . 

PAGI 25 lli08173 MEPROT VOMT£X OASMR 2023 HOURS 
. . ---·- ---···-·- ..... ··- . -. . . . .. . .. . . -
001127 000000 A 
0023~0 148720 A 781 MS&7 DATA 
~oa~u_ J.toJ__t_~ __ ! ___ _ 
001132 142713 A 
001313 l51140 .A 
~C!@ ~~~ __ ,.a 1 Q--~--- ··-·--· 
002;J35 t•l710 A 
oo1111 t•eaos A 
~ Ollll __ .il_liO..'-. _ _A. ___ ... . 
001340 101112 A 
001141 000000 A 

• 

0~~~-~~-- -1_4771_0_ ~ .... 7~g HSG8 OATA 
002341 151111 A 
ooaa•• t•7711 A 
001145 140714 ·• --- ·· --·-----· · 
ooaa•• 1101&& A 
0011•1 147113 A 
Q!IIIO ... iSIISI _A ___ _ . 
OOIIBt 120110 A 
002151 151305 A 
Q~!_3_ll_ _ _j_517 0~. · - ·~- ... ··-· ... .. 
002314 1~731• A 
001355 1201•0 A 
_OOI~SI I lOIII - ~·- ·- -·· · .. . ___ ·- .. _ ... 
001357 131731 A 
002110 142721 A 
~9231t l2&a•o --~ ____ . ___ _ 
ooaaea a~oese A 
001113 1.117 18· A 
001;184 __ 147~40 A _____ .-- --·-···-- -·-.... 
002105 100111 A 
ooaaee oooooo A 

'MP T!ST COHPLETEt,Ot05612,0 

'OPTIONAL INST, PRES!NT 

. ~ . . 

0011~7 10.812 A 710 ~.,_·G~--- .... P~l~- . ...... ~.lJ~~81 .. ~- ' ·'-~N_!E~ _ ~.PU TVPE 
001170 142711 • 
001171 151305. A 
001171 151140 ___ _!_ ___ __ _______ ·······.-
002173 141720 A 
00137. 152140 A 
o ~ 111 '-_..l 5 a 3 ~ 1 .A __ - ---· . . ___ ... .. . 
001~71 ·150105 A 
002177 1101'0 A 
0024Q_Q_' .. 11•.~-~ ---· ······· ........ . . .. . .. . 

00 00787 
- , 

. . ., . . 

00 00711 

- . . - . - ......... .. 

. ' .. 

• • • . . ... . . . . .. .... ... .. . ... .. ..... .. 

. . ' • - ' • _. • . a . . . . . . . . . . . .. 

-· .. . ·- .... •. . ·- -· ... .. .. - · . . . . . .. . . 

t•V73',0108512 1 0 ()() 00788 
. . .. . . .. . ..... --

. ~. .. . . .. 

..... . . . . . . 

.. .. . •.. . . . ... . 





. -.. - . . . . 

PAGE 28 1110117~ M£PROT 
\ .. . - . . . . -. . . . --·--

7g1 
00~000 7$2 

VORTEX DASMR 

!J!C 
O~G 
CALL 

CALL 
• 

03000 
ERRR 

!RRR 

2023 HOURS 

00 00790 
oo oo1g1 

. Q~ _()Q~_ij_ 

00 00713 

. 0..0.1_0.~-~ll.OQO ~ -- ... 7.~~ . 
001001 0050~! A 
003002 002000 A 78~ 
00:5003 0050~! A - -··-··- ··· · · .. - ·-····---····- ---·-··- ·----- -· .. . · - · ··- - . .. . .. . .. . . ....... . 

715 ************************************************************************00 0078~ 
708 * •OO 0018! 
797 * THIS IS THE 820/F MEMORY PROTECT TEST PROGRAM, •OO 007D8 

• • •• • u ...... . . ... . ...... ·····- .. ·- · . .. - - . . .. .... . . .,. --- ~· • • • •• • • • •• • • • • ......... • • • • .. ..... -- . . .. . . . . - • • 

711 t LOCATIONS 01771 TO 02777 AR! USEO BV THE PROGRAM •OO 007i7 
7tt * AS THE UNPROTECTED MEMORV FOR TESTING INTERRUPT •OO 00711 
800 * ADDRESSES •OO 00788 ·----· --~ . . .. . . .... --- . 
101 * •OO 00800 
802 ********•***************************************************************00 00801 

.09~0&0 ____ ---- ·--· ··~_i)j __ · ·--···~ · . _ Q_~·-· · ~3.~~~ - .... -- -· · - -· -- .. - . __ t)_~--.J~Q_8_gl . 
003010 010000 A ao•· MPTT LOA 0 SAVE LOCATIONS ZERO AND ONE, 00 00803 
ooaost oS12a• A eos STA LOCZ oo ooeo• 
003_Q_ll_.J)_jj)_OO 1.__ ~-- I_Q_~- --- ·- . ~ .Q.A l . 00 008 OS 
003013 OS 1225 A 807 S TA L.OCZ+l oo· O(feo·e .. 
0030t• 005001 A 801 TZA 00 00107 
_o_~~_ll ... .!t~~~~_, __ A ... @.0_@_____ _ ST .. ~ H~'r' CL,fAR HALT FLAG 00 00801 
003018 008010 A ItO M,.TS LOlli 2 . SIT ADDRESS +. BIT 8 SET IN LOCATIONS 2 . OG ··oo-ao·e .. 
003017 000002 A 

.Q.~.OIO OOIO.ll .. _.~-- --·H·~Jl "'TO 
003021 008110 A 812 
ooaoaa ooo~oo A 

.00~02~ ___ OSOOOQ --~-- . f.t~-
00301• 001111 A 114 
OO~OIS 005011 A 810 
oosote ooes•o • •t• 
oo~o21 oooo•tfi. --·· · --·----····· ---··-
oo3oao oototo A 111 
00303 i 0030AO A ---·--· --··---· _ . . oo1osa ooes•o A eta 
oososa oooa•o A 
9JJ3oa• ouoa o A - --~1, ... 
003035 0030~· A 
003031 001000 A 820 
.QJ».l_o_~ l_. Jl~ I 0 I 0 ---~ . .. ... . __ _ 
ooao•o ootoao A eat 
oo3o•1 oooo•• A 
oo3o~a ontooo A eta . . . . . ....... . ... ._ - .. ~~-·-...... 

Tl• ' . . .. 
ORAl 

STA 
!IR 
Tl4 
SUI! 

JAZ 

SUBI 

JAZ 

. . . 
L.OII 

0400 

. 0 2 
.. '· ... 

o•o 

o~•o 

t+8 

MPTO 

MPTO 

. .. 

TO 0~77 !XCEPT LOCATIONS 0~0 TO 00 00810 
o ~ 3 C P D w t R f' AlL R! s T A R f i ~,-T frR· RlJ PT. -.. 0 b ·cHftTr· ..... -· . 

-- ·--· . ' - . . 

00 
. . -
00 
00 
00 

00812 
0Cf8f3 ·-
0011. 
00815 

. .. - . . ·- ··- - ·- ·- - --

00 00818 

CHECK !F 0~00 

00 00811 

00 00810 

00 0082t 

' ' 



\ 

! 
' 

I 
I 
I 
I 
i 
! 
I . . 
l 

I 
' ' 

I 
I 
! 

I 
i 
' j 
; 
i 

i 
t 

I 
! 
' 
' ' 
I 
! 
I 
l 
i 
• . 
I 
l 

' • . 
I 
I . 

I 
' i . 
.. 

' ' ' . 
' 
l . 

• 
' ! 
! 
• • • 

' 

! 
: 

J 

PAGE 2Y 11/08173 MEPROT VORTEX OASMR 
. 

003043 003020 A 
003044 010.42 A 823 LOA SCON 
0 0.~ 0 4 5 0 0 1 O .. tO . . 4 8 2 4 J A Z M PC M 
oo3o•e oo3175 • 
003047 0080~0 A 825 LO~I MSG1 
09.~_0,_0 .. 0 .. 0 s ~5~ ' . 
003051 002000 A 821 CALL* OUTO 
0030S2 100403 A 
0~10~~ . 00..~.0~0 A 827 LO)( I MSGe 
001054 002~87 A 
0030S5 002000 A 828 CALl* OUTO 
~.oso~e 1 oo403 • 
0030S7 002000 A 828 C•LL* INPG 
oo3oeo too•te A 
.~lOI 1. OO_l _Q.o_O .. A 8.30 J ~p MPT S 
00~012 003018 • 
00101! 001000 A Ill JMP ••8 
oo:soe.- 003053 A . . .. ~ ... . ..... ..... . 

003085 001000 A 832 JM, *•2 
oo:soee oo3oe3 • 
003067 ~Of0'7 A 8~3 ITA! OPTX 
003070 005123 • 
003071 002000 A 834 CALL* OUTC 
O.Q.~ O .. U JJ)_Q ~-0 a A 
00307! 001018 A 135 JANZ MPCl 
003074 003115 • 
0~~01.5 .. . PO~()~Q A 830 t.OX I MSG8 
003078 002~42 A 
003077 00a000 A 131 CALL* OUTO 
O.Q.!l~.O .... tQ.Q_~_O_J __ ~ 
003101 002000 4 838 CA~L* INPG 
00!102 100418 • 
QQ.~_ln__~Qll_()_Q .. _ . .!_ .. 8 38 J Mft MPT S 
00310• 003018 A 
003105 001000 A 840 J~P *•8 
jlQllM __ Q 2.3 0, ' ---· ~ 
003107 001000 A 841 J~P *e2 
oo3lto oo3tos A 
OJ!~lll __ Q_Q~_Q~] _ _ .A_ a•a S T AE OPTT 
003112 005122 A 
003113 002000 A 1•1 CALL* OUTC 
oo~_ l.l4_. a oo402 A ... _ ... · -····-

' 

2023 HOURS 

00 0082~ 
TEST I' CONSOLE MODE, 00 00823 

oo noaa• 
WRITE (MEMORY PROTECT TEST) 00 0082~ 

'£NTER CPU TYPE~·~• 00 0082ft 

PR!NT 00 00827 

INPUT OCTAL NUMBER 00 00828 

TERMINATION EXIT 00 0012e 

ABORT EXIT 00 00830 

COMMA E)(!T 00 OOISl 

SAVE CPU/M,P, TYPE 00 00832 

CRIL.' 00 00833 

SKIP OPTIONAL INST QUERY tF V73 00 OOIIi 

00 00835 

WR%T! •OPTIONAL INST, PRES!NT O~V£3, t•NO 00 00~38 . 
• 

INPUT OCTAL NUM8!R, 00 00817 

TERMINATION EXIT 00 00838 

ASORT !XIT 00 0083~ 

C 0 M M A ! X t T 0 0 0 0 e·4-o·. . 

00 00841 

tR/L~ oo ooe•2 



I 

I 
I 
' . 
l 

~ ·· · .. -···· ·- ·~-····· .... 

..... ----------·····-"· ....... ... ·- · ···- . . s1s oo.to~o • a~• -.Pet 
l~ l- 8 001510 A 

§;fllll. ~t02Q_~--~ - ·~~ 
leJI20 1 00~0,3 A 

t•t 002000 A 848 
_SOl t!t. __ tQ_Q_ Al '--~ .. ...... _ . _ 
OOilll 001000 A e•7 
001·114 003011 A 
.().C!}ll,_ 00 t 00.0_ ... ~ -· 8 .~ .• . 
0.011-lt 0031 ,, A 
003127 001000 A e•t 
Q.C!~i3Q ._O_Q~_lt~ __ A . ··- . 
OOJ13t 001057 A 150 
001111 005121 A 
JO 313 3 0 5 t I 0. _ A .... ~~-l ..... 
OtJ&I• 001000 A 151 
ooasas soo•ot A 
f~JIIt __ Qj 0~~1--~- ....... f_~.J .. MPT 1 
00~131 001010 A 8!4 
003140 ·oo~175 A 
Q_031•t_ 005030 ___ ! ... .. !!~ -· 
ooat•a oo&~71 • 
0011'3 002000 A 851 
Q_oa ''' 1 oo•o1 A ........ ____ ·-·--· . 
0031'5 00,001 A 157 
0031'1 051133 A 858 
903147 ooaooo _! _____ ~~-'- ___ _ 
003110 100411 A 
003151 001000 A 110 
003151 00~171 A 
003153 00 l OOO_A __ ... Ilf ... . .... 
0031!4 ooa11e A 
003155 001000 A 882 - - ·--·- .. -_... .... 
003151 003111 A 
001157 0!181~ A 113 
00311~ 001000 ~ - -·· ~-~~ 
003181 003185 A 
003182 0•1113 A 885 MPT2 
. 0._931 01_ ___ 00 I OQO .. ! .. . t.~t. . _ 
003184 00~157 A 
003185 002000 A 887 
_Q931 ~-8 .... ')401 __ !___ .. - . 

VORTEX OAS·MR . 

L~Xl 

CAL~* 

CALL* 
. 

JfltP 

Jilt, 

J"P 

ITA! 

IT~ 
CALL* 

LOA 
JAZ 

~DXI 

CALL* 

TZA 
ITA 
c•'-~· 

J~ft 

JMP 

J,_.P 

I,..R 
J .. P 

' . 

CALL* 

MSG~ 

OUTO 

!NPG 
. . 

MPTS 

T£8T 

MODE .. · ~ , .~· · .~ .- ---
OUTC 

ICON 
MPCM 

MSGI 

OUTD 

WTM$ 
INPG 

MPtZ 

MPfi. 

MPT2 

WTMS 
••• 
OUTC 

2023 HOURS 

INPUT OCTAL NUMBER, 

T!RM!NAT!ON EXIT 

ABORT INPUT 

CO"MA EXIT 

OUTPUT CRILF 

. 
TEST IF CONSOLE MODE, 

WRITE (CYCLES ~) 

INPUT OCTAL NUMBER, 

TERMINATION EX!Y 

.. . . ABORt INPUT 

0 

o.o o.o.a-•1. 

00 0084~ 

oo ooa•s 
00 00,848 

00 0084.7 . . .-. ,._ . ... ,., ·~ · .. 

00 00141 

00 00840 

******** ..... ·--·- ... . ---.' . .. 
00 00150 

00 00.151 .. .. .. _ ______ ,. 

oo ooese 
00 00853 

00 00154 

. .. . ·c;-o·--OOHt ---·- .... . -
oo oo·111 
00 00857 

. . . -- .... ~----·· ~·-- .. . ·-

00 OOIGI 

· · ·· ····--ocr· cHfl!l-··· -------
' . 

COMMA EX! 00 00180 
··- ... . . . ·- - . ..... ··- ··. ·--· .. -· -. - ---

P!RIOO EXIT WTMS • 0 1 (A) • CYCL oo ooeet 
oo ooeea 

OUTPUT CRIL' 

. , .... -- ··-- ·-

00 00883 
00 0018 • . ....... ... . .... . ... ..... .. ..... · · - ··-~·· .. ' 

oo ooees 



! 

l 
! 
i 
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I 
I 
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l 
I 

I 

I 

t 
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PAGE 31 11/08/73 MEPROT 
. ~ -- .. . - ·- . . . 

003167 001000 A 888 
00~170 003207 A 
Q.O.Ul-1 .0.0200.0 A eoa MPZZ 
003171 100~02 A 
003173 001000 A 870 
.. 00_~114 0.0~ l~O. A 
003175 005001 A 871 M,CM 
003178 005002 A 872 
O.O.U7.7 00.~_0.04 . A $7~ 
003100 051633 A 87. 
003201 000077 A 875 
00~202 0~1~~· A 875 
00320~ 008077 A 177 
00320• 005121 A 
.o o 12 o .s .. o.o . .a o a .7 ... A e 1 a 
003201 005122 A 
003207 008010 A 878 M~T3 
00_32 10 OOJ_I_~. O A 
003211 050001 A 880 
003212 005010 A 881 
OQ~_2ll .002.0.0~ A 
00321• 0!0000 A 882 
003115 001010 A 881 
0. Q ll .. ll ... ...O.O_l~t_o .. ~ . 
003217 0!1841 A 88. 
003110 001010 A 88! 
0 9_llll . . OJ>-1.11.1 . .... A.. __ . 
003122 0!1841 A Ill 
003i23 008010 A 887 
OQJII.( ... JlO.O.OJU .. _~ ... 
oosaas o5te•3 A 888 
003228 005010 • 888 
OJ}_3 211. -_Q_~_i 0 0 0 -~- - ..... .. -· - .. . . . . 
oo3a3o osooao • ego 
003131 050011 A Ill 

. Q9~2~.l .. _ Q_5QJ!l~ . . A $G~ 
003233 050028 • 813 
00323• 050030 A 804 
.O.<!HJ.S __ _o_~ __ Q..Q.~-~ A 8 g ~ 
oo3a3e 05003A A age 
003237 050038 A 887 

808 * . . . -.. 

VORTE)( OAS"1R 

J "1P 

C4LL* 

J"'' 
T'A 
TZB 
T~)( 
STA 
Hi.T 
STA 
STXE 

ST8E 

lOA I 

STA 
LOA% 

STA 
LOA I 

ITA 
LOAI 

STA 
LOAI 

STA 
LOAI 

. 

STA 
STA 
STA 
STA 
STA 
STA 
STA 
ITA 

MPTJ 

OUTC 

MPTS 

WT,_.S 
077 
CYCL. 
TEST 

OPTT 

Hi.TR 

t 
02000 

0 
01000 

LLOC 
01777 

HL.OC 
Ot 

MASK 
02000 

0020 
0022 
0024 
0026 
0030 
0032 
003A 
0038 

,..-· 
/ 

2023 HOURS 

00 00888 

00 00867 

00 00888 

CONSOLE MODE 00 00860 
C~EAR VOLATILE REGISTERS, 00 00870 

00 00871 
ob ooe12 
00 00873 

NO O' CYC~ES TO RUN TEST 00 00874 
0 • MAS~, 1 • lNST, TEST 00 0087S 

0 • HARDWARE PR!SENT 1 1 • NO ~ARDWARf 00 00878 

SIT UP OPfRATOR CONSDL£ JNT!RRU,T TO MLTR 00 00877 

ROUTINE, NOT BACK TO fX!CUTlV!, 00 00818 
00 00879 

00 00810 
SET UP INITIAL CONDITIONS 00 00811 

oo o·o·aa2 ··· · 
00 00813 

oo oo·aaA · 
00 00815 

-· 'Oo 00118 
STORE JUMP AND MARK JN INTERRUPT ADDRESSES 00 00887 

FOR MEMORY PROTECT 

S!T SUBROUTINE ERRS ARE MP INTIRRUPT 

00 .. 00818 
00 00888 
00 00890 
o·~ o·o·ev·s 
00 00892 
00 00893 
oo oo·et• 
oo ooeae 
00 00808 

. . . - . . ._... . 



PAG! 32 11108/73 MEPROT 
-••'. ... .. . ........ _ .. . . . . .. . 
oo3a•o ooaooo • egg 
0031•1 0011J3 A 
.0.9..~1-~.2 .. OQ.Oj_l_l. ___ ~ _ . 
0031•1 ooo7•e .A 
0012•4 008017 A 800 
0032~'- ~Q_~_til --~-- .. 

LOA 
JAZ 

VORTEX DASMR 2023 HOURS 

lLAS,0377,fRRS PROCESSOR, 

TEST CHECK WHICH TEST TO START EXECUTION, 

t+A 

MPT8 

ICON CHECK IF CO~SOLE MODE 
MPT4 

00 00887 

00 00888 
W 0 R 0 0 0 

00 00818 

00 00800 . . . . ~ . . . . . . ·-. . . 

00 OOIOt 
oo oooot ,, . . . 

003248 001010 A DOl 
003247 00~202 A · 
~Q.~-~ Q . .. 0..~_& OJtQ __ A__ go 2 
003251 003~13 A 
oo~asa oto••a A 801 
o g_~ a.~-~ o o.J_o t.Q - ~- .. _ go .• 
003254 003284 A 
oo3ass otttl3 A gos LOA 

J.AZ 
WTMS CH!CK If NONw!RROR MESSAGE SUPPRESSION 00 00003 

~3201 ___ 00 t o..t.o._ ... ~ · . .. 9.0.~ . 
003151 003214 A 
003110 008030 A 807 LDXI 

MPT4 

MSG3 
. . ... . Q~~t~.t _()QJ~~~-- A .. 

003212 002000 A 801 
003281 10040~ A 

CALL* OUTD WRITE (MASK REGIST!R TEST) 

808 * . . . ...... . . . . ·-·- . _ ... ··--····- . . 

810 ****************************** 
g11 t MASM -IGIST!R TEST * 
812 ****************************** ··-- .. .. -~· - - · · · · - . .. . . . . -·-· . ...... ... ... . . . .. 

ttl * 
003214 002000 A 
003285 000772 A 

Dl4 MPT4 CALL 
.... . . ...... - -- ---- ··--.-···· ... . ·----· . . . oo3aee oto••t A ett 
001117 141141 • ill 
~!J-~~-0 .. Q ~-~.tl!). ___ A . ~1.~. 
003271 003305 A 
oo3272 ott842 • g1a 
00317 J 0 05111 __ ~ ---- !l~ . 
0 0 3 21. 0 51 8 4 l A 8·2 0 
oo3a7s ooesao A aat 
O.~l._f_Q.0_01_77 _A_ . . 
003277 051842 • 822 
003300 041843 A &21 
Q.Q.llO.l .... o.oun_ __ ~ .. o~4 . 
oo3~oa ooaao• A 
ooa3o3 oo1ooo A QIS 
OU3304 on32fJ4 A -· - .... ... ·~-----·- - ··-~· . ... . ,__... . .. .. . .. 

LOA 
sua 
JA! 

LOA 
! _,. 

..... . . . 

STA 
AODI 

STA 
!~R 

c•L.l.. 

J~P 

TSTI. 

IMEM 
HLOC 
MPTI 

HLOC 

LLOC 
0777 

· HLOC 
MASK 
CKSE 

MPT4 

MASK R!G!STER TEST 

-..... .,. . .. . .... -· 

CHECK SS3 •NO HLTF Fl~~~ 

PROC!SS NEXT B~QCK 

__ Q!L _ 0 _o_p _ _o_~--- ... 

00 00105 

oo ooeoe 
00 00807 . .. ---- -· ---- .--:=-:::-:=-
00 00101 
00 OOIOt 
00 00110 · -.. o() ·-·oolt i -------
00 00111 

.. .. ·--- · · · o .. o --oc;-e -, ~r 
00 0011• 

i) ****•*** . .. - . ,, . . . . . . -.. . . .. -·-·· .. _. ______ -···--· ... -

00 OOD&e 
00 00117 ·· ·· ··---oo· l> o 1 iT.. · ... 

.. - - . . 

00 00118 

oo · oo·o--ao 
00 0002t 
00 00822 

00 00823 



! 

! 
! 
! 
I 

I 
I 
I 
I 
I 
I 
! 
I 
I 

I 
! 

I 

I 
i • 

I 
I 
I 
I 
l 
' ! 
J 
' 

' i 
! 
i 
I 

! 
l 
' I 
' I 
' r 
! 
i 
t 

' ' ' • l 

' 
' I 
I 
! 

' 
I 
• 
' I 

. . 

I 
I 

[ 
' ' • . • 
! 
' 
! 

' ' l 
t 

! 
! . 
' 
l 
' , 
I 

o o oo 0 0 0 0 .. 0 .. 0 - 0 0 R O < o <A , ,,, ,. ,, .,_,., , , ... - . ...... . . , . ' ·- · 0 0 .. . . ... 0 .... . .. . ...... .. . .. . . .. . -~ ...... . . ... . ..... .. ..... . .. , ... ,.~ , ~ -~- .. ,.,~-···-- ..... , ' ' . .. ... .. ~ - . . -·--- -· . . ..... ,_ .. . -.- -··· .. ·- ... . .... . . 

I 

PAG£ 

003305 01163• A 
003308 005311 A 
003~01 001004 ~ 
003310 003321 A 
0033lt 031104 • 
oo~~l2 ooto•o • 
003313 003321 A 
0033t• 001010 A 
0.03.31 S 00~024 A 
003318 0!11834 • 
003317 001000 • 
003~20 003321 • 

003321 002000 A 
00~.~22 001204 A 
003323 006010 • 
003324 000001 A 
003~.2_5 . 00l.f~4 A 
003328 005001 • 
003327 008057 A 
oo_~--~la .. o_osJ at • 
003331 002000 A 
003332. 001234 • 
09~ ~.IJ. ... OJ_Q ~- 4 ~-- A 
OA33!~ .00\0iO A 
003335 0033.5 A 
0 9.~~ll. __ _o _1_1_~1_~. A 
00~337 001010 A 
003340 0033.5 A 
.09.~-~-·1 0.00.010 A 
0033'2 002313 A 
003343 002000 • 
0.0 .~344 100403 A 
0033•s ooeoto ' 
003348 17'1773 A 
003~·7 100045 A 

928 MPT8 
927 
gaf 

g2g 
e~o 

;31 

832 
933 

934 * 
gss * 

LOA 
OAR 
JAN 

LOX 
JXZ 

JAZ 

STA 
Jti1P 

VORTEX DAS'1R 

CYCL. 

MPT~ 

MODE 
MPT5 

END 

CYCl. 
MPT5 

.. 
/ 

2023 HOURS 

CHEC~ IF CYCLE ~ODE 

CONTINUAL MODE 

CVCL..E COMPLETED 

CYC~ES NOT COMPLETfD 

e~e **•************************************** 
g37 * INST~UCTION lNTfRRUPT ADDRESS T!ST * 
831 ***************************************** 
;3e • 
~40 • 
g41 MPT~ CALL CKSE 

LOAI 

STA 
TZA 
STAE 

CALL 

L.OA 
. JAZ 

1 

ERRC 

TEST 

CL.MP 

SCON 
MPT7 

SET UP ERROR CODE OF ONE 

PROTECT ALL COR! 

CHECK IF CONSOLE ~ODE 

0 
D 
0 

0 
0 

0 

0 
D 

** 1 ** 

******** 
******** 
******** 

**•***** 
******** 

******** 

****•*** 
******** 

oo noP2• 
00 00025 
00 00928 
00 00927 
00 00028 
00 0002D 
00 nOD30 
00 00931 

00 OOP32 

00 0013~ 
oo "o~:s• 
00 0003!5 

oo ooo3e 

00 00837 
oo oo-vn-· 

L.~A 
JAZ 

WTMS 
MPT7 

CHECK IF TE~ETYPE NON~ERROR MfSS, SUPPRESS 00 oog3g 
oo o·o~-~~ 

953 MPT1 

L.OXI 

LOAI 

E~C 

'1SG5 

OUTO 

0177773 

MPH 

w~ITE (INST, lNT!RRUPT ADDRESS T!ST,l 

UNPROTECTEO 3RO BLOCK (02000 TO 02777) 

SELECT MASK REGISTER 0 

00 00841 

00 OOG42 

00 00043 



. . . -.. . ~ .... .. ·~-.. 

,AGE ~~ 11/08173 M!PROT 

oo33so··-ro~f4·!r · ·A· · ~ss· · 
OU335t 100745 A 958 
oo315a ... oo~_o_l.O_~- - ···-- -~'-7 
001113 003370 A . 
oo315• o51e•s A ase 
f_CJ,IIS . OOJ:O.JJt ~-- · .. ~-'' . 
003358 003~23 A 

VORTEX OASMR 

OAR 
EXC 
L..OAI 

STA 
LOA! 

"'"' · 0700+MPM 
MLOS 

LOOP 
MG02•l 

CONT 

2023 HOU"S 
. 

OUTPUT TO MASK REGISTER 0 
DISABLE MP 
SET U, LQ0' AOOR~SS 

S!T UP CONTINUE ADDRESS 

003IS7 0518•1 A DSO 
.0.0_11§_0.. Jt0.2.0M .. ~~ . _. · --~~ 1. 
003111 001113 A 
ooaaea ooo377 A 

STA 
CALL !LAS,0377 ,fRRR SET AI.L INTERRUPT . ADDRES_S TO ERR_D_~ ___ SU8 1_ 

0.9..~-~-~J __ ~Q _50~ 0 ~ .. . 
oo3364 ooaooo A gez 
003185 00113~ A 

CALL 

_()0~111 000001 A _________ .. ..... .. 
003117 003371 A 
003370 100145 A Q81 MLOl 
Q~3~_~l ... o .~~~- - -~ .. -~-~~- . 
003~72 002000 • 
oo3173 ooaooo A oes 
003~74 005035 • .. - .·- - --·-· -·--- .... ·- .. ... - . . . . . 
oo3~75 oooooo A ese MC02 
003~71 1007.5 A 817 
oo3177 ooeo11 • gee --··· ··-·--· - ·-- .. ··-·· . . ·· ~ . .. _ .. 
003400 005123 • 
oo3401 oo1o1e • eee 
09.~~o..a .... Q03U.~ .. -- -~- ..... ···- . . 

870 * 
001.03 01~~73 • 111 
Q034~_j__ 0081 ~--~ . .... @~.1 .. .... 
003405 0-02001 A 
003401 001010 A G73 
003407 00~424 A . 

e:xc 
t•L\. 

G201' TYPE 
LOA 
SUS! 

JAZ 
-- -- ·-·-.. --·- . ·-.. . ·-· ·-· . . .. ... .. 
001410 001000 A &7• JM, 
001.11 003417 A 

ILA$,HAL,T,MC02 

0800+MPM 
TX_Oi-

ERRR 

0700•MIIM 
OPTX 

P4PCI 
.. . 

MEMORY PROTECT 
M~OI 
TX01+2 

MG02 

MPC~ 

.. _ __ _ ____ .. ______ .... . .. @.l~ . * _ . Y 7 3 TYPE 
003411 013375 A g7e MPC2 ~OA 

,_.EMOR~ . PROTECT 
MC02 

003411 005140 A g77 SU!I 
_oo3 414 . . ooa ocu __ _A._ __ .. _ .. . __ , 

oqi41S 0010&0 A 871 
00~418 00342• • 

JAZ 

g_~ 3 417 __ _9 t 1 8 4 4 A g 7 g M PC 3 L 0 A 
···- --- ··-·~ . . --..... . ~ . . .. 

TXOl+t 

MG02 

ERRC 

SET UP HALT lNT!RRUPT TO CONTINUE 

!NAIL! M, 
E~ECUT! A HALT INST 1 IN _ ~NPROT!CT~D CORE 

DIIAB&.! MP 
GIT CPU TYftl 

CHICK IF INTERRUPTED 
ERROR L OC A_T I Q_N, . 

FROM CORRECT 

. . 

!'f"OR 

CHECK IF INT!RRUPTEO FROM 
CORRECT ERROR LOCATION 

'· 

. . . . . . . . . ; . . . 

00 00045 
oo ooo•e 
00 000.7 . ... - . 

00 00048 
00 00141 

00 00850 
on OODSt . . . ~ 

oo oogs2 

00 00853 
00 00154 .. .. .... ... . . . . 

00 00855 
. . ..... , ..._ ___ .... . . 

00 00851 
00 00151 
00 00111 

~ ... • 4 - ~...... - • • 

00 OOISt 
. . -·-.. ·- ·- ·· . . . 

00 00180 
oo ootet 
00 00182 

00 00881 
. . .. .. . ... ...... . . . '- . . ·., . . oo ooee4 
00 00885 

..... .... 

00 00188 
00 00887 

oo ooeee · 

no ooeeo 
-~ 
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I 
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• ! . 
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' 

I 
I 
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I 

! 
' • ' ! . . . 
• 
. 
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' • 
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I 
1 
i 
I 
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I 
! 
• 
• . 
' 

• • • 

,AGE 3! 11108173 MEPROT 
.. 
OU3~20 121102 A U80 
oo3•2t o5te•~ • get 
00.34.12 002000 .A P82 
003423 005035 • 
003424 002000 A gs3 MG02 
oo.~-~25 0.0.5104 A 
ooJ~2e ott!44 A oe~ 
OU3.27 151103 A 815 
.0Jl~. 4-~0 0. ~-1- ~44 A i8G 
0034~1 0~1844 A 817 
003411 008010 A D88 
OQ_3.3.J oo~444 A 
oo3434 oste45 A gee 
oo3435 ooeolo A ;go 
003.~8 O.OJ.Yl .... .A 
oo3437 oste•• A e11 
003440 002000 A 192 
0.9 ~- ~ ~ .. 1 . 0 0 llJ} A 
003442 000001 A 
003443 0034•7 A 
OQ~.~~· l 0.0~_4, A gg3 HL.02 
oo3445 ooaooo A gg4 
0034•8 -002004 A 
0.~~ -~-~l . Q.OQj)_Q() . A U05 MC 03 
oo345o too745 • uee 
oo345t ooaooo A ee1 
09,.!J..2. OOll~~ . A 
003453 041844 A DOl 
003454 001010 A ggg 
0~1~ .. 1 .. OOl~_ff ... ~ . . 
003458 0518•5 A 1000 
003457 008010 A tOOl 
Q~3 ~80 __ 0_034 7 ~ --~ ------- ---- . -
oo348t o5te•e A tooa 
oo3•ea ooaooo A too3 
()_9_3 48 3. _O..Q L$ ll .. A 
00348• 000001 A 
003485 003'73 A 
OQ~4.ll ... 1_Q_O~ .~~ . -~ l_004 ML, 03 
oo34&7 ooaooo • toos 
003470 002011 • 
QQ_~~-7.. 1 . OQ.~_~ _QQ A 1 ooe 

' 

VORTEX OASMR 2023 HOURS 

AllO NlOO 
STA ERRC 
CALL, lRRR 

CALL. !RLP 

LOA !RRC 
A~A ClOO 
STA !RRC 
INR ERRC ERROR COUNT 2 TEST NO 2 ** 2 ** L.OAI ML02 

STA LOOP SET UP LOOP ADDRESS 
LOAI MC03 

. 

ITA CONT S!T UP CONTINUE ADDRESS 
CALL !LAS,H4LT,MC03 SET UP HALT INTERRUPT TO CONTINUE 

!XC 0600+MPM EN•BLE MP 
CALL. TX02 EXECUTE HALT INST, IN LAST UPA 

ENTR 
EJCC 0700+MPM DISABl-E MP 
CALL ERLP 

~~- ERRC !RROR COUNT 3 TEST NO, ** 3 ** 
LO.li MLO~ 

. ' .. . . . 
STA LOOft 8EY UP LOOP ADDRESS 
LOA! MC04 

. . - . 
STA CONT SfT UP CONTI~UE AODRE.SS A,TE~ INTERRUPT-
CALL lL.AS,HALT,MCO~ S!T UP HALT INTERRUPT TO CO~TINUE 

EXC 0800+MPM ENABLE MP 
CALL TX03 EXECUTE A XEC OF HALT INST, 

CALL fRRR 

' 

• 

00 00870 
00 00971 
00 00972 

00 00073 

00 00074 
00 OOD75 
00 OOG78 
00 00077 
00 00878 

00 00079 
00 00180 

00 00811 
00 00882 

00 00083 
oo oo§·a• 
00 00185 
ob -·o·o-.aw----- · 
00 00887 

00 00088 
00 00181 

oo ··· -ol>v-vo · · 
00 009it 

· o·o otrttl 
00 00093 

oo oogg• 
oo ooog8 



·-- ... .. . 

PAGE 38 1110817~ MEP~OT 

- - ···-·· ·-·--·- - ··-··-·-· . .. --
001.7.1 005015 A 
003.73 000000 A 1007 MCO• 
oo341 f 1.00745 .. _~ to.oa 
001•11 002000 A 1008 
ooa•7e oos1o• A 
003.71 041144 A tOtO - -- _ __. _ . ...... ~ - ,-.- -

003500 ooeoso • tott 
00350t 003518 A 
.o o 3 5 o.L J)Jf_t e •a..-... ~- - .J. o. ta . . 
00~503 008010 A 101~ 
00~504 001514 A 

VORTEX OASMR 

ENTR 
E~C 
CALL 

J~R .. 
LOA I 

STA 
LDAI 

0700+MPM 
ERLP 

!RRC 
MLO• 

LO.OP 
MG05•1 

2023 HOURS 

DISABLE MP 

ERROR COUNT • TEST NO, 4 ** • ** 

SET UP LOOP ADDRESS 

00 00817 
00 OOttl . . .... .. - ·- . . --·--·. 
00 OOttl 

00 01000 
o o · o a o·cft. · 
00 OlOOt ... ~· .- -. ... .. ... ··- -·-. . . 
00 01003 

0 0 ~ _1.~..5 ... . ~t~ lf. .~-'- .A. .l. 0 .l ~ 
003508 002000 A 1015 

STA 
CALL 

CONT SET UP CONTINUE ADDRESS 00 0100. 

003507 001133 A 
003510 OOOOQ l __ A .. -· - ·· . 
003511 005015 A 
003111 002000 A 1018 
O_C}_ 3 5 t . 3 0 0 t ll J .. ---~- .. 
oo35t4 ooooao A 
003515 003!21 A 
.0. 0 I I I I l 0 014 S. --~ . l 0 .I 7. M. L 0 • 
003517 001000 A 1011 
ooasao ooaose A 
003111 QOOOOO .. _A . l 0 lP ... ~-C. 0~ 
003512 100745 A 1020 . 
00311J 013121 A lOll 
.oo31Rf _o_o•s•o·---~- ... lOII .. 
ooasas ooaooo • 
ooa,te oototo A 1011 
003517 003515 A - - ---·-· ·- ·.--...... .... . 

CALL 

!XC . 
CALL 

!P4TR 
EXC 
LOA 
SVBI 

JlZ 
. . . . . . 

ooasao Olte•• ' 102• LOA 
003511 121101 A lOIS AOD 
.003532 05184. A 1028 STA - ·-·- - ...... - -· - -- - -· - .. 

ooasa~ ooaooo A 1021 CALL 
003114 001011 A 
{)03115_. 002000 --~ l Q! • . J~G05 
oo3sae oosto• A 
OU3tl7 0118 •• A 1021 
-~~~s•o t s & ~ 01 -- -~ . J9..~~-- .. 
ooas•t oste•• ' t031 
oo~s•t 041&~• A to3a 
ooas•! ooeoto A t033 ----·- ~· ·--·--- .. .. ·- . 

.... 

LOA 
ANA 
ITA 
I~" 
LOA! 

li.AS,HALT,ERRR 

ILAS,OV£R,MC05 

0700•HPM 
MCOS 
03000 

MG05 
- - - . --~ . 
ERRC 
NIOO 
ERI'C . . _ .... -.. ··- - . .... - .... 
!RRR 

!RLP . - - . 

!RRC 
ClOO . - . . . . 

ERRC 
!RRC 
ML.05 

. . . .... , . ·- . . . 
00 0100! 

. - . . . . .. . ... . . . .. ·-·-·· ·-·· ... . ... . . . ........ . 

SET UP CONTINUE ADDRESS AFT!R INTERRUPT 00 01008 

ENAS~E MP .. . 
EXECUTE 1 ~ORO INST 1 IN LAST UPA 

. 
DISABLI M, 

CH!CK INT!RRUPT ADDRESS . . , . . . .. . . .. 

ERROR COUNT e TEST 5 ** 
. -. . . 

. . . .... . ·- . . ... . . 

00 01tl07 . - .- . .. .. . -----
00 01001 

00 01001 
0 0 0 0 0 •• 0 0 - - .... ~t- - - M - 0 •• 0 

00 01010 
oo atoaa 
00 01011 

00 01011 
- . . . --"'~ --· _ ., ___ ..... . .... . . 

** 
... 

00 0101• 
00 01~15 
00 01018 ·-o-o ·oro11· · · 
00 01011 .. .. ... ..... ..... .. " 

00 01019 
00 01020 

. . ... . . .. ~--.... _ .. __ ~-·-- . • 

00 01011 
00 01012 
00 01021 

. - . . .. . . . - · 



-·- 0 -' M . . -· .. ·-. . . . . 
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,AG! ~7 ll/08/13 MfPROT VORTEX OAS'1R 2023 HOURS 
! 
i 

' ... ' 

' OOJ,44 003555 • I 

' • 00354! 051545 A 1034 STA L.OOP SET UP LOOP ADDRESS 00 01024 ! 

I OQ_~,4ft . . OO~OJ.Q .. A 1035 LOA! MC08 00 0102S 
003547 003510 A 
00~580 051848 A 1038 STA CONT S!T UP CONTINUE ADDRESS 00 01028 

i 

.Q9_3~~- l __ _ Q _Q_~.Q_Q_O __ ·' 1037 CALL ILAS,OVER,MCOS S£T UP CONTINUE AD~R!SS APTER INTfHRUPT 00 01027 ' ' ! 
I OU~552 001133 A I 003553 000010 ' I _O_O_I ~Jt 4. Q.O. ~~ t 0 A 
I 003555 100145 A 1031 ML05 EXC oeoo+MPM ENABLE MP 00 01028 I 003558 002000 A 1038 CALL TX05 EX!CUTE 2 WORD INST, IN LAST UPA 00 01020 
l 003551 0_~2.0~· • • I . . 
I 
' 

003580 000000 A 1040 MCOfJ !~TR 00 01030 
I OO:t58t 100745 A 1041 !XC 0700+MPM D!SABL! fi'P 00 01031 t 

I 
i o.931ll .. ooaoo_o_ __ A 1041 CALL !RLP 00 01032 I 

003583 005104 • ... . . . 

oo3584 04t••• A so•a IP41' l!ftRC ERROR COUNT e T!ST ** e •* 00 010~~ 
~o-~t,e_ , .Q0.80JO A 104. LDAI MLOfi 00 01034 
OU3568 003577 A 

. . . --·· - ·. 

i I OU~5fi7 05l8.5 A 1045 STA LOOP SET UP LOOP ADDRESS 00 01035 I ' 

I OOJ57o 008010 A 1048 L.OAI MC07 00 01038 
~ .... .. ~ . .. . ... ·- . ·--· ·- -· . ...... _._ 
00357t 001801 A . --·- -·- · 

• oo~s1a oste•e A 10.7 STA CONT SIT UP CONTINUE ADDRESS 00 01037 
003573 001000 A to•• CALL ILAI,OYER,MC07 SIT UP CONTINUI ADDR, AFTER INTfRRU'T 00 01031 - -- .. ---· . ··-· -· . ... --· - ·-· . -..... . . 00357. 0011~3 A 

. --- - ·-·- ·-- . -• 

I • 003575 000020 A 
I 003578 003802 A I ,. ----···- ·· -·---- .. . . . ... 

I 003577 l0014S A •o•a ML08 E•c OSOO+MPM £NA8Ll MP 00 010~1 

• 003800 002000 A tosa CALL TX08 EXEC a WO~D INST • 1ST WORD IN UPA 00 oto•o • 
I 
i 00~101 ooao~a • ! . - . 

i o·si • oo3eoa 000000 A MC07 E~TR 00 Ol-041 I 
• • 003103 1007.5 A 10!2 E~C 0700+P4PM OISABL,! MP 00 oto•a I 

I 
l 00380. 002000 • 1053 CALL !RLP 00 01043 • 

I OO~IOS-00510. 
·· - · .. .. ______ 
A I . 

I t 003808 0 .. ,, •• A 1054 !~R !RRC TEST 7 ** 7 ** 00 0104. 
I 
• 003107 008010 A 1055 l.OA! MI.07 00 oto•s . 
i ... •' ··--------· ~ - --- ---· . . 
I oo:teto ooJeat • • 

l 

' 0038tt 0518.5 A 1058 STA LOO, SET UP LOOP ADOR, 00 01048 ' 
• oo_~_!ll._ .9.Q~QJ~. • 10~7 LOAI MC10 00 010 .. , . . 

I 003513 oo3ea• • i • 0038t• osts•e • 1051 STA CONT SET Uft CONTINUE: AODR, 00 oto•e 
0 ~-~ -~ '-' - _Q <!.~ ~.9..Q • 1058 c•LL ILAS,OV!R,MClO S!T UP CONTINUE ADDR!SS A,TER J~TERRUPT 00 oto•P 



- .. . .. 

PAGE 38 11/08/73 MEPROT VORTEX DAS,_.R 2023 HOURS 
- -~-- .... - - -. . .. . - - .. . .. ...... ·--- . . 

003&S8 001133 A 
003817 000010 A 
_Q_OIII~ _ 00~11• ! ____ ___ . .. 
oo311t tooe•s A soeo ML07 
003111 001000 A 1081 
003111 0~0·~ .... ~-- ·-·----- . . 
00311• 000000 A 1082 MC10 

.. oo3ets too14S • toea 
Q _ _9_311t 002~00 ·--~ .. .JJ)_~-~ 
003117 001104 A 
ooaeao o•l•~• A toes 
~-'!~!~-.J~O_,O l 0 -~--~ 0.~~ _ 
003131 003881 A 
oo3133 o5te•s • toe7 
001114 OQ80 10 A _ll_!.f.._ _ -·-
003111 001114 A 
003111 051818 A 1081 
~q1_117 OO.JO 17 ·-~ . lO~.o.. .. .. 
003140 005111 A 
0031.1 001018 A 1071 
Q._938!a_ 0~3851_ A .. ~- --·-··-.. . .. . 

1011 • 
0011., 
ooa••• 

001000 • 1073 
.. -
oo3e•s 
ooae•s 
003117 ·-· 003150 

00 It Ia -~- - ·- . .. .. .. ..... .. 
000020 A 
00318• A 
00 '000 --~ ---~1 .. ~ ·--· ····· . 
001111 A 

1070 • 
QOIISt ooaooo -~- _lQ~! .. 
oo1esa oo11~3 • 
00315~ 000010 A 
003154 005015 A ooaess ooaooo -.-- , o77·------·· · ·· · 
003858 001133 A 
003111 000001 A ·--- - ·-·---- ~· . . . . 

003180 00388. A 
oo3eet tooe•s A 1011 MLlO 
oo3eea ooaooo ' so7e 
-·- - · ---- 4 --· ---~ · ., • • ' "' • 

003181 002048 A 
oo~ee• 000000 A 1080 MCII 
~~~!IS __ J no!_~!J--~---- -t~.~ .• . 

. 
0800+MPM !NAILE Ml' 

. ~ · . . . . . 
00 01050 !XC 

CALL TX07 EX!CUT! A JUMP INST (NOT MET) IN ~AST U,A 00 OlOtl 

!~TR 
EXC 
CAl,.l. 

!~fit 
LOA I 

0700•MPM 
!R.~ .. P.-. 

!RRC 
ML ~ 0 ........ .. 

DJSABL.E Mft 

TEST 10 

STA LOOP LOOP ADOR, 
L o ~ 1 . ~ _c_sJ_ .. _ _ _ ____ _ __ . . ___ .. __ .. . . . . 

CONT CONTI, ADDR, 
OPTX G!T CPU TYPI .. - .. ·--- . - . . ·-·- - . - .. . .. . 

. ··- .. ···- · · · ··-· -- ·~· - ·--· . . . ... .. .. 
FOR S20/Ft SETU' ,OR OYERf~OW INTERRUPT 

.. . . . 

. . .. . . _... _.. -~ ·-- ...... 

CALL JLAitOYER,MC11 CONTI ADOR, A'T!R INTERRU,T, 

.. . ... . . . . ... oo .. oros·a 
00 .01053 

- _()0. 010,~~ 

** 10 ** 00 0105!5 
00 01058 

·-_, -· .. 

.. . . . 

. . . . . ' 

00 ~1057 
00 01058 -· .. . ·-· -..- ·--· .... 

00 010St 
.. . oo 0_1~~~ ... 

00 OlOit 
..___ . . . --·- . ... . 

00 OlOII 
00 01013 

• •• ... • . _ ...... . .. _ .. . ......... . w . . .... . ... - ~· ·-·- -·- _,, .... .... _ .. __ ,. ______ ... -··· . -· ... . ....... ... _ .. _._' ... .. . . --·· .. . ... . -· . . ... ..... . -............. ... . 

JMP ---·· .. ·- ... . .. . . . .. ... _. ·- .... ' . . . . . ... ... _.-.. .. ···- . 
CONTINUE . . . . .. . . . ....... . ... . . -·.. . .. . . .. oo otoe• 

'OR V7~1 SETUP 'OR HALT lNT!RRU,T 00 01085 
00 01011 ~A~.\..... I .~ A l.t.~-~~~--'--~-R~_R _ -~~J-. ~y~~- J~ ~ .r.tt -~-ft~Q~-- -~-~-~J!~! _____ . _ ... . . . -· - . -· ---- -·~--·· - ·- .. 

!NTR 

.. ·-. . . - ..... . 

0800+MPM 
TXlO . .. .. . .,. 

E~C 0700•MftM . . ... .. -·- - . - .. . . . .. 

. - ~. -- ·· ·- ·--·- -· ·· · ·· ·<,-c, oioer-· -·-· · 

. . - .. - ·- ....... 

ENABL! MP 00 01018 
!X!CUT! A XEC INDIR TO A HALT COMMA~D 00 01080 . . . .. . ·• . .. .. .... . . . . . . ··- . .. . .. - .. .,. - .,. .. . . . . .. . .. . ... - ...... . .. . . ' . ... .. . ' .. . . . .... -... . . ~-- .. .. ' ... 

OYSAIL! MP 
00 01070 
"0 Ol07t . ·•. . . . - .. ..... ' . ... . . . . . . .. . . . .. . ' . . .. ... . ·--. . 
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PAGE J9 ll/08/73 MEPROT 
. 

003858 002000 A 1082 
003887 005104 A 
oo.~e1 o .o•t~4 .. ~ A 1 oe~ 
oo:se7t ooeoao A 1Q84 
003172 001703 A 
QO_~.f~J 0~1~~5 A t 085 
003174 008010 A 1085 
003875 003707 A 
O~J.J1_t ___ ~, l§~.O A t 087 
003877 002000 A 1088 
OU3700 001133 A 
00~1. .0. 1 0.000.2.0 A 
003702 003707 A 
oo:s1o3 100&45 A toae MLll 
o u v_o _ _. __ o_o..a.o..o.o _ A 1 o Po. 
003705 002000 A 
003708 002080 A lOll 
OU~_707 . 00.0.0.0.0 A lOP2 MCl2 
003710 1007.5 A 10g3 
oo371t ooaooo A tog• 
OOV.l2 ... 0Qfj_Q• A 
oo111a 041&44 • toea 
003714 008010 A lOll 
0_03~tl ... OOI71f __ A ... 
003718 051845 • 10g7 
003717 008010 • 1088 
o -~ ~ 1 a .o Q..Q . .lt.~.a. A 
oo372t oste4e A togg 
003722 002000 • 1100 
0 QJ! . .I J . _Q!)J.lt.l_ • 
oo3724 ooooao A 
00372~ 003732 • 
o..9..J711 .J ooe4e __ ~ __ J lQ l ML 1_2 
003717 001000 A 1102 
003730 002071 A 
0 Q.Jl.U .. ®.,..0..~. - A 11 0 3 
003711 000000 4 110• MCl3 
003733 100745 • 1105 
Qo. ;, _~1 .4 ... J)-.OJ..O_o._~ .. -~- 11 oe 
003735 005104 A 
003738 041844 A 1107 
003737 008010 A 1108 . - . - . - -·- ·-- . . . 

VORTEX OASMR 2023 HOURS 

CALL 

X~A 
LOAI 

STA 
L.OAI 

STA 
eALl. 

EJCC 
CALL 

DATA 
!~TA 
EXC 
CALL 

INR 
L.OA! 

STA 
l.OAI 

STA 
CALl. 

!XC 
CALL. 

NO, 
ENTR 
EXC 
CALl. 

INR 
L.OAI 

ERLP 

ERRC 
Ml.ll 

LOOP 
MCt2 

TEST 11 

LOOP ADDR, 

CONT CONTlNUf AODR, 
ILA8 1 0vER 1 MCt2 CONTINUE ADDRESS AFTER INTERRUPT 

ENA8Lf MP 

00 01072 

** 11 ** 00 01073 
00 Oi.tJ74 

oo oto7e 
00 01078 

00 01077 
00 01078 

0800+MPM 
TX11 EXECUTE A INR EXTEND!NO THRO PA TO UPA 

00 01010 
00 01080 

TXt1 

0700+MPM 
!Rl.P 

ERRC 
MLt2 

LOOP 
MC13 

DISABLE MP 

TEST ll 

LOOP ADDR, 

00 01081 
00 01082 
00 01083 
00 0108 .. 

** 12 ** 00 'Gi .OI! 
00 01018 

·-.. - ~o --croiY ··-- · 

00 01088 

CONT CONTINUE AODR, oo· ·o rc·ao-
oo otego ILA8 1 0V!R 1 MCt3 CONTINUE ADO~ESS AFT!R INTERRUPT 

0700+MPM 
ERLP 

fRRC 
Ml.t3 

ENABLE MP 00 010g1 
EX!CUT! A 2 WORD READ WITH 2ND WdAO l~ L.A8f0~61002 

UPA 

DISABLE MP 

TEST 13 

00 01093 
oo o 1 o·o·· 
oo 01095 
oo otoee .. . 

** 13 ** 00 01097 
00 01098 
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I 

'AGI 40 ll/08/73 MEPROT 
-~ --- -·-~ ...... -· .. . . ... .. ... . -
003740 003751 A 
0037•1 051145 A 1108 
.0.017 !I ____ OOSOJJl~ ~ - 1110 
0011'3 001715 A 
001744 051148 A 1111 
ooa741 ooaooo A 1112 . ... ___ . , ... ______ ,, _ _.,_ . __ _. _ ·-· . .. . . .. 

003741 0011~1 A 
ooa747 ooooao A 
-~ -~ 3 7 _!Q. .. J)..Q..t7 5 '·---~-- .. . ... 
00~7151 · 100145 A Ill I ML 13 
003752 002000 A 1114 
OQ~_l_b ... J)_o.t.i o_a . A_. .. . 
00375. 005000 A 1111 
0037!5 000000 A 1118 MCl~ 
~ o a 715 e __ l o o 7 4 s ~--- · lU'- . _ 
003717 002000 A 1lll 
003780 001104 A 
Q~-~!-~1 --~ -~J~-~~ __ A tll~--
003782 005010 A 1120 
003783 004000 A 
.ClQ!l._._~_ Q§ ' •• , ___ A . 1l ~ .l 
003781 001010 A 1122 
003718 004017 A 
9.03787 051~··--~-- tl_·~ -
001770 002000 A 1124 
003771 001113 A 
00377..2_ _ _200Q_i~ - ~- .. . ... . -
003773 005035 A 
oo3774 ooaooo A !tiS 
~~37~1 ___ 00' l ~-~--~- --- .. . .. 
003718 000002 A 
003777 00.003 A 

VORTEX DAS~R 2023 HOU~S 

STA 
LOA I 

STA 
CALL 

NQP 
!~Tit 
e:_~e 
CALL 

~~" .. 

LOA! 

STA 
LOAI 

ITA 
CALL 

CALL 

LOOP 
MCt• 

LOOP AODR, 

CONT CQNTI~UE ADOR, 
ILAS 1 0YER_ , _ ~C14 CONTINUE AOOR~ AFTER INT!RRUPT 

• oo otoeg 
00 01100 

00 01101 
00 01101 

ENAIL! MP 00 01103 
£X!CUTE EXTENDED WRITE TO UNPROT!CT!D M!"• 00 OliO~ 

0700+MPM 
,..._ . - · 

IRLP 

!RRC 
MLl~ 

2ND WORD IN LAST UPA, 

OISA8L! MP 

TEST 14 

LOOP ADDR 

CONT __ _ _ .. . CONTINUE ADOR 1 
!LAI,OVER,ERRR 

ILAS,!OE,MCl5 CONTINUE ADOR, AFT!R INTERRUPT 
•• ., o • n o .. • 

** 1 ~ ** 

. . ~- . 

00 01105 
00 01108 

. _0~ .. ..tll 07. . . . 
00 01101 

• 

00 01101 . - ·-- . . .. 
00 01110 

_Q_~- - J~ lll.l .... 
00 01111 

00 01111 . ~ . . .. - .. ._. . .. ... -- '"-·- ·· ~.. . 
00 01114 

. . . . - . . ... - .. . . .. -·- ... - ..... . 

• 

00 Olll! 
.. .. . .,._ -- .. . ·- ·. . ..... . . ·-·· . .. . . ... . ·-

004000 l 00145 A 1121 __ .,l..J. ~ ------- ~-~-~ __ ..... _. _Q8_C!_~~~~M_ -·- .. _ .. . ___ ~~ ~ ~-L. E_ MP -· . ..... .. ... ......... _ , · ·- . ..... .. 00 01118 . .. - ... .. .... -- .. ·-··---- ---· 
004001 001000 A ttl7 CALL TXt~ 
004001 001111 A 
0040DI oooooo __ A_ J.lJ_, _ M~ i .5 
004004 1007~5 A 1128 
004005 008017 A 1130 
0.9. 4 o o e __ _o_o • o_n__~ -· _ .. _ .. 
oo•oo1 ooet4o A ttJl 
oo•oto ooattS A 
9._9._~_Ctl.l.J'" 'J11 0 ~ - .lJ 32 .. 

E~TR . . .. . . . 

!JCC 0700+MPM 
LOAE MCt5 

SU81 

JA% MGl5 

. . . 

D!SA!L! MP 
D 

. . . . . 

CHECK IF INTERRU~T ~OC, CORRECT 

00 01117 

00 01111 . . ... _ ... --· ·-- -
00 0111; 

*•****** 
.. .. . . ........... ·-· ···-· .. - · 

00 Ott2t 

"0 01122 
. . - . .. .--- --· - . 



• 

I I 
l 

PAG£ •t 11108/73 ME PROT VORTEX OASMR 2023 HOURS 
I . - . 

l 004011 oo•ozo A 
• • 01164. A 11;)3 LOA ERRC 00 01123 I OU4013 

00 .• 014 1.211.0.2 4 .. 11 ~· AOD NlOO 00 01124 
OU.t015 051844 A StJe STA ERRC 0() 0112!5 
00~018 ooaooo A 1138 CALL. !RRR 00 01128 
OQ4Cll.7. .. OOO_QJ.S _ A 

I 004010 ooaooo A 1137 MGl5 CAL.l ERLP 00 Ott27 
I 004011 005104 A 

.0..0.4022 . 011.L4.4._. A 11 .. 3..1 LOA ERR C. 00 01128 
004013 151103 • 1131 ANA ClOO 00 01120 

i oo•oa• oste•4 A 1140 STA lRRC 00 01130 I 
I oo•oas 0~ lf.44 A 11~1 I~R ERIItC TEST ~~ ** ~~ ** 00 01131 ! . • 
I 

' • • • 004028 005010 • 1141 LDAJ ML15 00 Ol1J2 
. 

004027 oo•o4o • I • I 

OjltQJ.Q __ .0.~16.4.'--- A 11~~ STA LDO .. P LOOP ADDR 1 00 0113~ • 
• • 
I 

. . .... . . - . ·- . 

004011 008010 A 1144 LOAI MC18•1 00 0113A I 
I 004032 oo•o42 A 

O.Q.(.0~3 0.,1 0_.§ A 114.0 $TA CONT CONTI AODR, 00 0113! 
i 004034 002000 A 114«1 CALL lLAI,lOE,ERRR SHOULD NOT GET ' INTERRUPT 06 '6'1138 
I 004035 001133 A l . 
' • .o <1.4 o. ~~ o.o. o.o.o_a ! A . 
' 1 
• 004037 OOSOJS A t . 
I 

I 004040 100845 A 1147 MLl5 E•c oeoo•MPM £NA8L! MP 00 01137 • 
I OJl ~.0 •1 Jl.o_}O_O 0 ' ts4e xe:e TXIS OISABL! I~ST, ~~ UPA 00 01138 
I . . 

004042 002117 A 
... ,.._ ··- ··-.-. · 

i 
i 0040.3 002000 • 1148 Mete CALl ERLP 00 01130 ' i 
1 

_o_Q_~0._4.~ QQ .. ~ .. l~·- ' l 

' ' I OUAOA5 0418 •• A 1150 I~R ERRC TEST 18 ** 16 ** oo· ott•o 
! oo•o•e 006010 A 11!1 LOAI MLt8 00 01141 . 
' ' .O.!t4~~l . _QQ. io_~_.Q __ ·- A... .. . i 
' • . . 

' 004050 051545 A 1152 STA LOOP LOOP AODR, 00 O .. l .t•2 ! 

' • . 004051 005010 A 115~ L.OAI MC17 00 01143 I 
i 
M.~H.- .0.0 • 0 0 ~ A _. ·--.. ·-.. ... .. ' : . . 
00405~ 051848 tts• STA oo 01144 i A CONT CONT!NU! ADOA, I 

• . 0040!4 ooaooo A 1155 eALL ILAS,IOE,MC17 CONT!NU! ADOR 1 A,TfR INTERRUftT oc 01145 . . • 
' _Q_Q~_,5 ...... 0.0.lJJJ .. ~ ' ' . 
' 
• 004058 000002 A • 

I 004057 OOA083 A 
I 

. o. Q. ~ o e o ..... 1 o .o.!.~-~.. . ~. . t t s~ MLI8 !ICC oeoo•MPM ENABL.f MP 01146 i 00 • 
I 004081 002000 A 1157 CALL TXl«< !XECUT£ !10 VIA XEC IN UPA 00 Oil47 • 

• 
) oo•o5a 002120 ' . 0040~~ . OOQQ~q._~ _ li58 MC17 ENTR 00 ott•e ' i 

I 
. 

• 



,AG! •2 ll/08173 MEPROT 
.. . ' ... .__ ...... . ··- --·--· --·-· .... ·-· ~ . 

004084 100745 A 1158 
oo•oes ooaooo A tteo 
004088 005104 A 
·------~-·-¥_.,___ ·-· ... ·-··· ... . .. 
004011 041144 A 1111 
004070 001010 A t 112. 
_004071 ___ 0041 02 ---~·-·· · · · · ·· .... 
004072 051845 A 1183 

. 004073 001010 A 1114 
. 0.0 40 1 4 __ OJtU.O~~---~ . ._ .... . 
oo•o1s oste4t A 11es 
004078 002000 A ltll 
OQ~.Ol.l _ _Q_Q_ll.lJ_ .! . . 
004100 000002 A 
004101 004101 A 
_oo4 & oa 100141 A .l.ltl .. J~J. t7 
004103 001000 A ttll 
oo4104 ooatae A 
Q~ tl9...1._l9. 0 7 4 5 -~ ....... J-~'- . -- . 
oo•toe oooooo A 1110 MC20 
004107 100745 A 1171 
.o_~!llo ooaooo -~· ·· Sl~l ... .. 
0041.11 005104 A 
004111 041144 A 1171 
~O~J &I OOIOi_O __ ~_ll~--- . ... 
oo41t• oo•ta1 A 
004115 0!1145 A 1170 
.0..0411 e __ QOIO i ~---- ~· _ \. t~~--- - ... . 
004117 004110 A 
oo•&ao oss••• • t177 
O~~&ll OOiQQQ ~-JJl .. .. .. . . 
oo•tti oosta3 ' 
004113 000001 A 
004&24 QQ501' A_____ ..... .. . __ . 
o04iiS ooaooo A 1111 
004111 OOtlfl A 
004 & 27 QOQ040_~-- __ . . . .. 
004130 004134 A 
OU4131 100845 A 1110 ML20 

-~~4111 002000 _ _!_J ttl.-... 
004133 00113! A 
004114 000000 A 1112 MC21 
~-~ ~ll5 J "t) 74 s . ..! .. _118_3 .. . . 

VORTEX DA.MR 2023 HOURS 

DJSABL.E MP !XC 
CALL 

. . 

I~R 
LOA I 

STA 
LDAI 

. 

ITA 
CALL 

. 

. ~-•c_ .... 
CALL 

!XC .... . .. . .. . 

INTR 
EXC 
CALl. 

JNI' 
LOA.! 

STA 
L 0.~ J. 

ITA 
.. ~ ~~~. .. -

CALl. 

0700+MPM 
ERLP 

!"RC 
ML17 

. 

TEST 17 

LOOP LOOP ADDR 1 

MCIO 
" . . . 

CONT CONTINUE ADDR, . 
!LAI•IO!,MC20 CONT·JNUE ADOA 1 A'TfR INT!RRUPT 

0800+MPM ENABLE MP 

. 
. 00 01141 

00 01150 
..... ... ... . -~ · . . .. . -. . . ... . 

** 17 ** 00 01151 
00 01151 

00 01151 
00 01154 . 

• • •• • - ' • ' •' ·n-.-... ' • 

00 01 '58 -
00 01158 

00 01157 . ... ___ , ...... .... ·- . .. -.. ... ---·-.-· ...... .. .. _ .. _ ....... - -··· ... .. . -· - - . .. . .. .. ~- · · ·- · - · . . - -······ · ··-·· --- ·· . .. . . . . . . . ..... . . ... . -···-" . . ....... ... . --.- ..... . ... . 
TX11 !X!CUT£ A !10 JNST IN PA BY A X!C IN uP• 00 01151 

0700+MPM . .. . . . . . .. . . ·- . . . . 

0700+MPM 
!RLP 
' • ' ' - ' • • • I • • •• . 

!RRC 
M~IO_ .. . 

L,OD' 
M G._._l !I'J ... .. . 

Q ~-~~8.1,! MP 

DISABL! MP 

TIST 20 

LOOP ADDR. 

CONT CONTINUE ADDR, 

. . .. . .. ' .. " 

. .J t..~ J .t.I.C~ ~ .t .. lt~·"· ~-- -·-.. .... . .... ... ... ____ .. . ·· · ·~ ·· -·~- .- .. ... ~., ___ . . .. . 

00 01151 .. --·-·-- - - -· ... 
00 01180 
00 OlliS 
00 01111 

' • '* · ·· - - - ___ ..,_ --

** 20 ** 00 01111 
oc esse• ·- . . . . ..... _ ---- - ···- ----

00 OlliS 
00 01118 - · . .. . . .. .. ·- - - -·----- .... 

--~ --._ .. ~· ... 

00 01117 
00 ~1111 . . ..... .. ... ---···--·----...... . ....... . 

0
0 0 o '' •• ••• •• - • o -···· ~-- .. ' '''"-' " ' ' ' '00 • 0 0 -• o o O oh o •• 0•-•••• -·- ·•o,•• • • - • <'•"""' ' 00..0- .. ooO o-Oo o • oo< o o O ........ _ Vo • > • ••• • _., , o o o o o O o • ' - ' - ' • oO o h o ooo o o o•o-0 < •-' - - ·- • -•••' • •- - • ... • • • • 0 o 

ILAS,JOIO,HC21 CONTINUE ADDR, A~T!R INT!RRUPT 00 01181 

. . . ~ . . . . . .. . . . .. . . ... . ... . .• ~ . 

E~C OGOO+MPM !~AIL! MP 00 01170 
00 01171 CAL.I,. .. . TX2.0 .... .. ·-· · ·-· . .. f.:Xf:CUJ~ . l .. W~-~.Q. J{O .. J.NST 1 .. ~--- ~ -~ST ~~At . . 

!~TR 

!•e 0700+MPM ~·SAIL! MP 
. .. .. .. -- . . .. ... -··. . . . o ·' o oO o O H ,~ O o¥0 - · ·· ·· .... ' 

. . . . - ... -...... - _ ...... ~,. .. _ , ....... ~ 

00 01172 
"f) 01173 . . ... . ... ... . . ·- . . . 
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PAG£ 43 11108173 M!PROT 

004138 001017 ' tt84 
OU4137 004134 A 
.0 0.414 0 0 O..G 1 ~-0 A 1 1 S' 
oo4t•t oo~ooo A 
004142 001010 A 1185 
0_0_414-1 __ 00_4.l~ I _ A . 
OQ4l44 011144 A 1117 
004145 121102 • 1188 
0 _Q_4 .1 fJ -- 0 .5.1.§ j _( • 1 . .1..8. ~ 
0041.7 001000 A 11.10 
004150 005035 A 
OQ.JOt QQ2000 A 11W1 ~G21 
004152 005104 ' 
004153 011844 A 1112 
CHt~l54 _1,1il.J .. . ~_ 1_1_P.~- -
004155 os1e•4 A ttD4 
004158 041814 A 1185 
o o 4.1.0., .o o_t_o_to A t 1 a e 
001160 004175 A 
004181 05184, A 11g1 
Q_94_ l~.2 . . OO_IQ_l 0 A l t 88 
OU4183 004227 A 
004154 051848 A 1188 
o_Q_~ 1n _ _o_oaooo ___ ~ t a..QO 
004188 001133 A 
004187 000040 A 
09~11..0 .. 00503~---~--
004171 002000 A 1201 
004172 00111~ A 
.0jt~j.7._3 __ .00.000.4.. _A . -
oo4t74 oo•aot A 
004175 100845 A 1201 ML21 
0 0 41 u__. 0.01~0 Q --~ .... 1 J_(), ~- . .. . -.. . 
004171 001114 A 
004200 005000 • 1204 
-~410 l _000000 ... ~- -- 1l0.5 MC22 
004202 100745 • 1208 
004203 010010 A 1207 
0..9._Uu __ ooe 140_~ ... l.20 .•. 
004205 000410 A 
004208 001010 A 1208 
004101 004215 • . --- - ·-- . .... - ··- · -"'·. --

-· .. ·-· ..... .... .. ···- ... ···--·-· 

VORTEX OASMA 2023 HOURS 

LOAf 

SU8J 

JAl 

LOA 
ADD 
STA 
CALL 

CALL. 

LOA 
ANA 
STA 
lNR 
LOAI 

STA 
LOAI 

ITA 
CAL" 

CALL 

!XC 

MC21 

03000 CHECK IF P REGISTER CORRECT 

MGI1 

EARC 
NlOO 
ERRC 
!RRR 

ERL' 

ERRC 
CIOO 
!:RRC 
!RAC 
ML.II 

LOOP 
MG22•1 

TEIT 21 

LOOP ADDA, 

CONT CONTINUE AODR, 
ILAI,!0£0 1 £RRR 

.. 
ILAI,~RT 1 MC22 CONTINU! ADDR, AFTER INT!RRUPT 

OSOO+MPM !NABLf MP 

•• 21 ** 

I 

00 01174 

00 0117! 

00 01178 

00 01177 
00 01178 
00 01178 

' 

00 OltiO 

00 01181 

00 01182 
00 01183 

. ·- ···-- ... 

00 01184 
00 OlliS 
00 01118 

00 01187 
00 01188 

00 01118 
00 0118() 

. - ... -. ·~ --·· . ··- ' . 

oo ottti -

.. c. -~·'- ·'-'- ... ' TXIl !X!CUT! t WO~O WRITE TO PA FROM UPA 
00 01192 
oo otta;, 

NO' 
E~TR 
!XC 
LOA 
su_•J 
JAZ 

.... _ -- ··· ·· - ·- - . 

0700+MPM 
010 
0410 . 

••7 

DISABLE MP 
CHECK If PROTECTfD CDR! "ODIFIED 1 

BY A STORE 'ROM UPA TO A PA, 

. .. . .. •. . -· . -- . 

00 OlttA 
00 Ollt!l oo .. ollte .. 
00 01197 
00 01198 

. . . . . . .. . . .. 

. . . . ·- · ... 
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PAG£ 44 · ll/08/73 MEPROT VORTEX DASMR 2023 HOURS 
-.-~----···· ~ ... ··-· ·- ·-·---·- -~- ... - - ~·· .. -·· . . . . oo•aso ooso11 A 1210 

004111 004105 A 
.0 .. 94212.. __ 0.500&0 A _ _lj.l.l_ __ . . 
oo•ata ooaooo ' 1211 
0042.14 005015 A 
~0~1 t 5 001017 -~- -ll.l~.. . . ... 
004218 004201 A 
004117 008140 A 1214 
Q_Q.!ii_o_ 0 0 21 57 A --· __ -··-·· . . ... 
004111 OOlOlO A 1115 
004221 004210 A 
o.~~aal.. . .0.1_l~j_~ ~--.121~- . 
004224 121102 A 1217 
004215 051844 A 1111 

LOAE 

STA . . ~. . ~ ' 

CALL 

LOAE 

lUll 

LOA 
AOD 
STA 

ov•••• ooaoog ' saat 
004117 001018 ' 

--·- ...... _ CAL.L. .. 

oo41ao ooaooo A s2ao MG22 C4LL 
Q.0411.l _O.Q.51 0~- ~- - - · --··- . 
004132 011144 A 1211 
0042~3 151103 A 1222 
~04234 0.,5&8•4 -~ 1221 ....... . 
00413S 041144 A 1224 
004238 001010 A 1111 

.0041~7 0041,0 A . --···. 
004140 051145 A till 
oo•••1 ooeo1o A 1221 
~4142 004254 ~ -·--·-. -· 
0041•3 osse•• A 1111 
oo•••• ooaooo A 1 a•·• 
004141 00 l 11! A ___ --· - ....... . 
oo•a4a ooooo• A 
0042•7 004114 ' 

LOA 
ANA 
STA .. ), , . -
!~R 
LOA! 

ITA 
I.OAI 

oo415o tooe•s A taJo _'!l..t.a .. .. .. --~-~_e, __ __ 
oo•as1 ooaooo A t23t C4LL 
oo•asa ooates A 
004153_ 005000 A .ll.ll_ __ .. _ . _ 
004184 000000 A 1231 MC23 
00415! 100745 A 1234 
O..Q...4IIt ooaooo -... ~ .. J.t~'--- ... 
004257 005104 A 
oo•aeo 04te•• A 1111 
00_~211 ( ~_Oil__.~ tt~-~-

NO, 
. - . ·~ . 

!~TR 
E•c 
c ~Lt. . 

!NR 
LOA! 

01 0.. 
ERRR 

MC22 

TX21•3 

MGII 

ERRC . . 

N100 
ERRC 
ERRR 

CHECK P REGISTE~ 

00 01200 

. .... .0 .~ __ __() l .~J 
00 OliOI 

00 01203 . . . . - . 

00 01204 
. 

00 01208 

00 01208 
•• - ... ... 0 -~ • 

00 01207 
00 01208 

·--- - - . . .. .. . .......... -~- . . . . . . . .. . .. . _Q_Q_ -~ I.JJ~~ .. .. . ... 

~ .. . .... -- . . . 

!RRC 
ClOO 
!RRC -· .. .._ 

ERRC 
MLII 

. . ~--·-··" · ·· .. .... ,. .. ' . 
LDDP 
MC23 

TEST 22 

. .. . . . . . . . . 

LOOP ADDR, 

. . . . ·-· ·- ·-- · ·-·· . ··-·· . - ~ -· . .... . ·- - . . . .. 
CONT CONTINUE ADOR, 

· !LAIIWRT,MC23 
. . . . ... ... ..... . .. .. .. . _, .... . . . . . . .. .. . 

00 01210 
. . - .. . -- .... ·-·· . . ... 
00 01211 
00 01211 
00 01111 

* * 22 ·*-* oo ·o12r• .... _.-
. .. . . . . . . . .. . . .... " . . . . .. 

. . . .. - . . - . . . 

·- -- . 

00 01111 
. ·- ... ~ . ··----· ·····--·--·-··--.. -· .. ....... ... . 

00 01118 
00 01217 

. ·~ ·-·. .. . - --·---· .. ·-· .. 
00 01118 
00 01211 

• .... ... ·· - - • · - - · - -- • • - -~ ---- · - ••• --· .. _ .. . , 8- • 

ENABLE MP 00 01220 oeoo•MPM 
.... .. · --· -·8 •• • , _, ....... 

TXI2 

0700•MPM 
!RI.." 

!R·RC 
ML2~ . . . . .. 

.! .. X.!'CU"r£ -2 WORD WR J T ! .. if0 .... F'A .,R o~r ·u·ft·A - .. .. __ - -·- ·oo--·cff22i __ .... .. , 

DlSABL,! MP 
. ' . ' . . . . 

TEST 23 ** 23 ** 

00 01221 . . -· . -
00 01113 
00 0121• 
00 0122! 

00 01128 
01227 -- .. ... . . - .. 
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PAGI 45 11108/73 MEPROT 
. · - .. ··-·- - · · ... 
oo~aea oo4a77 • 
oo•ae3 oss8•a • t231 
.o ~tf.J~4- o.o_t o 1 o. .. ~ _ 1 a ;, e 
004285 004101 A 
004281 051848 A 1240 

.o..<J~ll-~ .... ooaooo ---~ . 1 a~ t_ 
004270 001113 A 
oo4a7t onooo4 A 
. o 9. .~_2l2 .... o ~tto.~ s ~ ..... __ . 
004113 002000 A t241 
OU4274 0011~1 A 
()o4ar' o.Q.o.2o.& A 
004178 004302 A 
004277 1008.5 ·A 12•1 ML23 
M_•loo_ ooa.ooo -.A .. 1.2.~~-.. 
oo•aot ooasee A 
oo•~oz oooooo A 1245 Mea• 
OO~JO.J lQ07 ·~-- A .. iL~I 
00430• 002000 A 12•1 
oo•3os oosto• A 
o_Q ~-~ .o.e . o 4j_f_~~ _A J .. a._ •
oo•~Q7 ooeoao A 124t 
00.110 004121 A 
.OJl~lll .. osae•_s_ . .! .. 1~.t. 
oo•~ta oo5oto A 1251 
004313 00432• A 
.0.9..!1.1.4 . Q..S 1 e 48 ··-~ 12 s~ . 
00.315 001000 A 1183 
oo•3te ooss11 A 
_Q_O.Il 7 . ... 00000' -~· ·-·- ___ 
00.110 00432. A 
00.321 100545 A 1254 MLIA 
oo•11z ooaooo A _lt.55 __ .. ... 
oo•aa3 ooat71 A 
004114 000000 A 1255 MC25 
_Q.9_.JIS 1001•1 ~- .111.7 ... .. 
004328 002000 A t2S8 
oo•3a7 oosto• • 
~~-~~~o 04 tt•4 ... . ~ .. . l..i.H . .... . 
oo431t ooeoso A taeo 
oo•aaa 004147 ' 
.Q o_~ 3 ~ 3 o 518 • s A 12 e 1 

- - - · ·- ······"' -' ' 

I 

VORTEX OASMR 2023 HOURS 

STA 
LOA! 

ITA 
CALL 

CALL 

EXC 
CALL 

E~TR 
!XC 
c•t.L 

INR 
t.OAI 

ITA . 
LOAI 

STA 
CALL 

!XC 
~~L'-

E~TR 
!MC . . . 

CALL 

I .. R 
LOA% 

STA 

LOOP 
MC2~ 

CONT 
IL.AS,WRT,ERRR 

LOOP ADOR, 

CONTINUE ADORe 

00 01228 
00 01220 

00 01230 
00 01231 

. 

IL.AS 1 HALT,MC24 RETURN THROUGH HALT !l~d~ 

OSOO+MPM 
TX2~ 

ENABLE MP 00 01231 
. -· . E~.! -~VT! 1 WORO W"ITE TO UPA (NO INTERRUPT) 00 Ol23A 

0700+MPM DISABLE MP . .. . 

fRLP 

!RRC TEST 2. .. 
MLI• 

LOOP LOOP ADDRESS . . ... ... .. . . . 
MCIO 

CONT CONTINUE ADDR!SS 

** 24 ** 

00 01235 
00 01238 
00 0123'1' ... 

00 01231 
00 trr2·w ·· 

00 ote•o 
.. 

orr · tfl'lrl1 ___ ----· .. 

... .. . . . . . . 

I L. A 8 , HALT , M C 2 5 RETURN T M R 0 UGH .HALf . ·r-R ~ 0 ff 
00 012.2 
00 ... 0.1243 

. .. ····- . - . ~ ... - - - ···· ·- · 

.. - . . , .... . . . .. .. -- . . . ... .. . . . - ·--·-· . -- .... 

ENABLE MP 00 012•• 
EX!CUTE 2 WORD WRITf TO UPA (NO INTERRUPT) 00 01245 

... --- . . .. -- . . . . .. .. - -- --- . ... .. .. . _.. .. . . . .. ··--- ·-·-- .. --- ·--. 

0700+MPM DISABL£ MP 
oo 012•e 
00 01247 
00 "lff2il' 

.. -~ .. _. ..... . . ·-·- . . . . . . . .. . . . 
ERL.P 

!RRC T!ST 2e ** 25 ** 00 01240 · .. · · .. ... ..o·o ·orn-e·.. ... ·---. . . . .. . ' . 
ML.2G 

LOOP LOOP AODR 1 00 01251 
... . .. ·- . . . . . . .. .,... -.. ,. .. ... ... - .. ·---· .. - . .. . 



. ... . . .. .... ,_ , __ . 

PAGI •& &110817~ MEPROT 
·· - - ·--·--·---··-.. ·-... ···-.. - ··- - . ,. 

00.334 001010 • 1201 
004115 00.351 A 
oo•~ll ___ o.tl§•e A ___ li.~-~- - - · .... 
oo•as1 ooaooo • 1ae• 
oo•a•o oottJI A 
9~~~4l __ j0000 & --~-_ ..... . 
oo•1•a oosoas A 
oo•1•3 ooaooo A 1210 
.0..9 •1• 4 o o I & ~ 3 -~ .. . . _ . . 
oo•~•s ooo·oo• A · 
0043A8 00.353 A 
~~·~1 ____ lC!.~!~ __ _ A_ ta~~-~ ~~wae 
004350 002000 A 1287 
004151 002207 A 
oo415a oosooo_~ 'ae, _____ ... 
004111 000000 A liSt MCae 
00411• 1001•1 A 1110 
o_o •1 as_ .o.o. a o o o .... -~ __ _s_M .. 1 _ . . . 
00.358 00510. A 
00.157 041&•4 A 1272 

VO~T£)( D4SMR 2023 HOURS 
. . . 

LOA! 

eTA 
CALl. 

. . 

CALL 

. 

!XC . . . 

CALL. 

MC28 

CQNT ... ~ONTIN_UE ADDR, 
ILAS,HALT,ERRR 

ILAS,WRT,MC28 

OIOO+MPM 
TXI& 

. . ' . . . . ·- · .. . ·-· . ~. . . ..... . . .. . .. 

RETURN THROUGH HALT ERROR 

ENAI_I.,E MP 
flC!CUTE TEST 

. }~_Q ~- -··- . . .. . . .. . . . . .. . ... . ... .. .. ... ' ~- - -· - .~ . . - ' . . .. ~. . . . . ' . ' . 

I! .. TR 
!XC 0700+MPM DISABL! MP 
c ~-"'-'- . . CftL.~. .. . .. . . __ 

INR ERRC TEST 28 
oo 411 o ooe o 1 0 ..... ~ ... lJ.~I ......... . . . . L OA.I ~ "-'-~. . .. . . .. . . .. . .. oo41ts oo•111 A 
004311 0511•5 A 1214 

. 004111 0010 I 0 -~-- 1•' -'---·-· .. 
00.114 00.401 A 
oo•aes oste•e A 1211 
oo4~ee ooaooo .. ~ __ \.tZ.~. _ . 
004181 00l1J3 A 
oo•a7o ooooo• A 

ITA LOOP LOOP ADDfle 
L Q A.l . . . . M C .. 1._.. . ___ . .. . . 

STA 
CAL.\, 

CONT CONTINUE ADDR 1 

! .L. A_~·-' ~-~-T , _ER~~ .. 

··--·- . ' . ... .... .. .. . . 

** 26 ** 

00 01252 

00 0125~ ..... -~- ·-· . . . ~ ·--··"'·· ... 

oo o'as• 
. . . .. . . . .. . . . - . '.. . . 

00 01255 
. - . ... .. 

00 01258 . ' .... . . . ... -... .... 

00 01257 

. .. J~Q ___ Q_li!JI ...... . _ 
00 01211 
00 01110 
on otaet . -~ . -. - · .. ..: .... -- .... - . .. . " . . 

00 01282 
00 01183 ·-- ..... - .. .. . ·-···---·. ·- . . ... . 

oo 0111• 
00 01181 . . .... ~-·~-·--·--·---- --· ..... ·-- ..... -. . 

00 01218 
00 01287 . . . . .. ..... - · . . ·-

00•111 OO,Oi·S ~~--------·-· ____ ..... ... ... .. -·-- -·· .. _ ..... . 
004171 002000 A 1211 CALL 

.., ·--- ·-h -· ... ' . . . . . . . . .. •' . -···· ... 

00.173 001113 A 
00-!~l• 00000' ' ------- -·---····--- ..... . . ······ .. . 
004175 004401 A 
oo•a1e too••• A 1111 MLae £~c . . 
004177 002000 A __ Jj~_Q . ---····· ... . CA_Lt.L 
004400 002218 A 
004401 000000 A 1281 MC27 · E~TR 

_0.04401 . 1 OQ7 ~~ -~-11..~.1 ... - ~ · ... ! ~C. 
oo•4o3 ooaooo A t21J CALL 
004404 oo·sso4 A 
1!o• •os "· 'e•• A __ taJ_~_ .. _ .... I~R . . 

-

. . · · ~ ·· -- . ' •" · · -~ ·· · 

OIOO+MPM 
TXII 

0700+MPM 
' . ·- . . ..., 

IRLP 

ERRC 

. . . .. ' .. . . ' . ~ - ' ' 

. .. ' .. 

ENAIL! MP 
EXECUT! TEST . . - . . . . . . ... 

._ D_{SAB~ __ ! ____ MP 

• •, 

' . ' ... .. - . ... ·"' - .. . 

. . , .. _ ... ·•· . ~ . .. ·-. 

.. ' . ..... .... .. . ···- - . .... . . 

' . - .. . · ···· ·---·- ··· ... . ..... ·· ···· . .. . 

00 01281 
00 01170 

. . .. ' . ' . .. --·' - ··· ····· . ' .. . .. . 

00 0117! 
00 01272 -· -· · ·--o o oli.Jt .... --- · · 

** 27 ** At) 0127. 
. .. . .. · · ~ ----·-· ... , ..... . . .. .. 
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PAGE ~7 11108113 MEPROT VORTEX OASMR 2023 HOURS 
. . .... -.. . . 

00~~08 008010 A 1285 LOAI ML27 00 01275 
I 004~01 Ot)4442~ ' I 

. 0.12441.0 0'-lH~- -~ - 1286 STA LOOP LOOP AOOR, 00 0127& 
oo~•tt 008010 A 1287 LOAl MG30•1 00 ~i277 
004412 oo•~·~ A 
.OQ.~-~-~ ~~-L~4! .. .. ~-- 12_1 • . STA CONT CONTI, ADDR, 00 01278 
00441• 002000 A 1218 CALL. ILAS,HAI.T,ERRR 00 01270 
oo~•ts 001133 A 
.o Q.~ ! .t..e .. o. g_o_o_o.t • 
004~17 005035 A 
oo••ao ooaooo ' taeo CALL tLAS,WRTO,MC30 · RETURN FROM INTERRUPT 00 0121() 
OQ442l . 0011~3 A 

l 004422 000100 A I 
I 

oo4•aa oo4~27 A • • 

l 
! .00.4..42. __ 1008-f~--~ - 1.2~.1 ML27 ~)(C 0600+MPM ENABI.! MP 00 01281 . 

oo441S ooaooo A 1282 CALL TX27 EXECUTE TEST 00 01'212 
004428 002227 A 
OQ4~.Jl 0. Q.Q_Q_Q_Q . A 1 ao.3 MC30 fNTR 00 01213 . 

1007.5 
. 

0700+M.PM DISABLE MP Ob - ~111·,-
I oo••~o ' 1204 EXC 

00.431 008017 A taos LOAE MC30 00 0128!5 I • • 
.0.9.4 -~--~1_ J~ .0 4 411. A I 
00~433 008140 A tate SUI! 03000 CHECK IF INTERRUPT ADDRESS CORRECT 00 0'1'288 
004~3· 001000 A 
0~~ .~-~ 5 Q~.l o I Q ... -~ .. t ' -'-7 JAZ MG30 00 01187 

I 004438 004444 A 
- ..... .. . -- .. 

I 004437 otte•• A 12tl LOA !RRC 00 01288 
Q9_~ 4_4 0 ·-· 1211 H. ... A . t~_@8. AOD NlOO 00 01288 

I 0044Al 051844 A 1100 STA ERRC 00 o t av·o- · 
I • 

oo444a ooaooo • 1301 CALL !RRR 00 Ot2Dt I 
.Q~~~l._Q9J503S .. -~ l 

• ; . . ~ . . . . 
I 004444 002000 A l~OI MGIO CALL ERLP 00 0 1'2'D2 -- . . 

I 004445 005104 A • 

I _o_o 4 4 •e .. o 11 a • 4 _.A_ .l~_Q._l __ . _ LOA ERRC 00 012~3 

I 
•-' -·· -·- . ,.. - ... .. . . . 

004447 151101 A 1104 ANA ClOO 00 0 1'2'8" . ... 
oo441o oste•• • 1301 ITA !RRC 00 0121! ! 

l _O_K4JJ. 0.4il~~- . A 1~0~ ~~" fRFfC TEST 30 ** 30 ** 00 01218 
! • 

004~!2 005010 A 1307 LOAJ ML30 00 0 i'2t' I 

004453 004.70 A 
o.Q.~ 4 s • .. _o.'-.l.t~ ~ . ~ .l ~ o_• . STA I.OOP LOOP AODR, 00 ot2ee 
00~455 008010 A 1300 L.OAI MC3t 00 '()11'10 

I 004.58 004475 A 
09.~4H -~.SJ.~.~~ ... . A .. t~SO . STA CONT CONTINUE AOOR, 01300 t 00 I 

' l • 
\ 
' • 
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I 

t 

I 

. 

,AGE •e ll/08/73 M£PROT 
.. .. ··-.. -· . .. . ·-- . . . 
oo•~eo ooaooo A 1311 
oo•~et oottl3 A . 
0. .~~-~.!l. J~.Q. 0 1 0 0 ~-
eo•••s oosoas A 
oo~~•• ooaooo ' •~•a 
oo•411 0011~~ • ·--- - ·------- .. ----·-·· . .. . ... ._ ... ... 
004488 000010 A 
00.~87 004.71 A 
_o_Q_~-~. 1.. 0 ... l~Q_~-~-- --~ . _t~1..~ MLJO 
oo••7t ooaooo ' 111• 
oo447a ooaa11 ' 
O..Q ~-~ t~ ..... O.QJ.~_O..O. .. - -~- - . l~_l 5 . . 
00~·7~ 005035 A 
00.~75 000000 A 1318 MC31 
00441-'-. '007 45 • t 117 ---· .. 
00,.77 001000 A Sill 

. oo•soo 0011104 A 
gO~.ll . .J)~_te••--~ __ t~-'--~ 
oo~soa ooeoao A 1310 
oo~503 oo•514 A 
oo•so~ oste•s A 1321 .:;_;__--=--=---= . -· ·- .. --· - .. ___ ... -
oo•sos ooeoao ' 1112 
oo•soe 004111 A 
0.~ 41 o 7 _ _ll I I •• --~--lH_f. __ .... ... .-
004510 ooaooo A t324 
004!11t 001113 A 
J1~ • '••-_t.o o o a o ... -~ . -·-·-···· ___ . ... . 
00451~ 004522 A 
004St4 l00145 A IJID ML31 
00,515 001000 A 1121 -- - ·- - - · .. -... -·- --------··· ·---
004511 0022•1 A . 
004517 005000 A 1~27 
004510 001000 A __j.JII ____ __ ... 
004SI1 005015 A 
004511 000000 A 1128 MC32 
0.94lt3 ___ ~Q7 •s A .13~0 ______ __ .. 
oo•sa• ooaooo ' t331 
004515 00110• A 
~(}~521 .... 008017_ __ _! __ J~-~1. .... .. . 
OOA517 004517 A 
oo•sao ooet•o A t331 
.Q9.~~~j_ .. 0 (\ s ()~.0--~ ··--- . ----- . 

VDRTE)( DASMR · 2023 HOURS 

CALL 

CALL 

e:•c 
CALL 

CALL 

!~TR 

. ~~.C ... 
CALL 

!NR 
LOA I 

STA 
LOA I 

ITA 
CALL 

!XC 
CALL 

NO, 
c ·~" -· . 
!NTR 
EXC 
CALL 

LOAf; 

lUll 

. 
ILAS,WRTD,fRRR 

!LAS,JPM,MC3S RETUR~ 'ROM INT!RRUPT 

0800+MPM ENA~LE MP 
· TX30 EXECUTE TEST 

fftRR 

Q7.00'tf4~~- .. 
!RLP 

ERRC 
ML3l 

LOOP 
MC~I 

T!ST 31 

LOOP AOOR 1 

. CONT CONTINUE ADOR . . . . . . . ..... . . .... . .... _ .. _., ... . . ... .. . ,.. - ··. . 

ILAS,JPM,MC32 RETURN ~ROM INTERRUPT 

£RRR 

0700+MPM . 
ERLP 

ENABLE MP 
EX!CUT! T£ST 

DI$A8L.E MP 

• 

. . . 

. 

00 01301 

00 01302 

. ()_() 0 1., -~~ . 
oo o1ao• 

00 01305 

00 01306 
.JlQ _Q.1307 ... 
00 01301 

• * 3' -·* *·· .. 0_0 .. Q.lJ~g ___ _ 
00 01310 

. JH~ .. _Oj_~ lt ... 
00 01111 

00 Ol3ll 
~ . . ..... . · · · · ··-~ -·· .. . . . . . ... ---···--. --··-··· .. ···-·· . 

- ... . . . . . . - . 

00 Ol3t• 

. - . - ~ - -·-- ·-··---

00 01115 
00 01318 

00 01317 
00 01318 

. . . ·-- .. .. . -- -· .. .. .. . ·-.. ·-··----~---·· 

00 OlltO 
00 01320 . . .. . ~ ·--·--- . . .. 
00 01321 

MC~~~~ . 

05000 

CHECK IF JUMP AND MARK ,ROM UPA TO PA 00 01321 .... .. - .. ... . .. .... . . ,.. ..... .. . .. . . ... . .. _ ... , .. 
\ • 

CHANG!O MARK ADDR!IS 1 00 01313 
. . . . .. . . . . . . - .. . . . .... 
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PAGI 4g 11/08/73 MlPROT 
- .. ·-. .. ... .-- ·· . -·· . . . ·•·· · .. 

004032 001010 A 1334 
004533 004542 A 
0 . .0..4534 . _Q.O.I .O 11 _ • 1.3~0 
004535 00453.1 A 
oo•s1a ooeos7 A t33e 
.0.9..~11. .0.0.4.1.1.1 ... ~ . . 
004540 002000 ' 1337 
004541 005035 ' 
004542 .. .O~JJJ.~- - .. A l~H 
004543 005010 A 1338 
004544 004881 A 
O.O.U .4.5 . 0 _, __ l ~ • . 5. A I " -~ 0 
0045'1 OOIOlO A 1341 
004547 004507 A 
o .. o.f55o .. _o_~ 1041 ... ~ ..... t~~J .. 
oo455t ooaooo A ~~·~ 
004551 001133 A 
O.V~-~-~-~-- . o.o_o_ctto .. ~ 
004554 008035 A 
004555 002000 A 1344 
Q Q·-~~-8 .. . 09lll~ .. ~ 
004557 000100 A 
004580 004517 A 
09~~.!1_1208~_,_ . ~ . t~·-~ ""'32 
004511 001010 ' t348 
004583 0050J5 A 
O<J~J~.-- ~5~000 .. A. . ~~~..l 
oo4ses ooaooo • ~~•• 
004515 002244 A 
0~ 4 5 ~1. .... JH>.~ 0 0 0. ... -~ . __ .t~ !f. M C 13 
oo•s7o 100745 A 1~~0 
004571 006010 A 1351 
OQ407Z ... 002000 -~ ---------...... 
004573 053000 A 1301 
oo4S7• ooaooo A 1353 
.0 _Q_4 .5 7 5.. .. Q OJ _lo.!_.~ ...... _ ... 
004518 041844 A 1354 
OU4577 001010 A 1J55 
Q9_4. 0 0. _Q_Q_!!11 ... .!.. . .. . .. .. 
00480t 051845 A 1~51 
004801 008010 A 1357 
Q9.~~_t__oo•ea3 -~--- - - -- __ .. 

VORTE)( DASMR 

JAZ 

CALl. 

lNR 
LOA! 

!TA 
LOA I 

!TA 
CALL 

ERRR 

fRRC. 
ML~2 

1.00, 
M~3:S 

CONT 
!LAS,JPM,EJtRR 

.· 

2023 HOURS 

TEST 32 

LOOP ADDR 1 

CONY!NUE AOOR, 

CALl. ILAS,JPMO,MC33 RETURN FROM INTERRUPT 

!XC 
LOA I 

0800+MPM 
ERRR 

I!NABLE MP 
! x·e:·c·uTE TEST 

** S2 ** 

· oo ot~a-4 

00 01325 
" . .. . .. , .... ··----· .. --·-- - . . .. . "'"" -· . . 

00 01328 

00 .... _ 0 l ~~-, . "" .. . .. 

00 01328 -·oo · <rraae·-- -- .... · ·· 
00 01330 . oo. ol3·3·f . . . 

00 01331 ·-····-··· ·· ... ·- ·-· --.. ~ . ...... ... .. oo osa~a 

. ... . - . . .. .p.. . ·~- - ... . .... __ . _____ .. ...... -- . 

00 01334 

. . - ... -·- .... _ . ··- ·- ·· ·--·· . --· . ~· 

00 Cllll 
.. - .. ·-------- ---- ---0'0'· ~II II 

STA 
CALL 

03000 SET UP 1ST PA WITH ERROR SUB, LOC, 00 01131 

EfiiT~ 
E)(C 
LOAI 

. .. . .. . 

TXS2 

. 
0700+MPM 
02000 

. . . . . . . .. 

STA 
CALL 

INR 
LOA% 

STA 
LOA I 

0~000 
!Rl.P 

!RRC 
ML3~ 

LOOP. 
MC~· 

DISABLE MP 
RESTORE JMPM INST, 

TEST 33 

LOOP •DDR, 

. . . . .... -----·- .. ·----- -.. 0~- 01311 - ···-- ··- · 

00 01311 · ...... -· ---- ----- · ··oo o tlio ___ _ 
00 013•t 

. . .. .. . ··-- --- -------lfO 013 42 

00 013.3 

-

•• · ~!"' · ·-· ---ot,. ·crr3-~-.--.. -- ·------ · 
00 0134! 

. ·- .. ··- ·-·-· -o-o· ·oll ....... , ---·--·---
00 01347 

- . ~. . . . .. ' .. ~ .. - . .. -· . · ·~- --- ..... - -- ----· 



• 

. _. . ··- ···-· .. 

PAGE 50 tl/08173 MfPROT 
-·--- ·--·-· -······-·-· . .. ·- - - ....... . 
004104 051148 A 1358 
oo•eos ooaooo A taee 
_oo410t ___ HJ . .tll_ .. ~- ·· ··. 
oo•to1 oooaoo A 
004tiO GOIO~S A 
.o_~ • II t O_Q_I_O_O_Q __ .~ _ .l ~ ~-0 . 
oo•·e11 0011~3 A 
004811 000010 A 
0!48li .. JtQ_4111 ... _~-- - ··--- ·- .. 
oo•ots 1ooe•s A IJOt ML33 
oo•eae ooaooo A 1311 
Q.9.~tJ.l. OQ_H .H __ ~. ·--- -·- .. 
004110 005000 A 1313 
oo•ett oo2ooo A 1314 
004112 0050ID A _ __ ·-· -· 
oo4eaa oooooo A sass Mc3• 
00.124 100745 A till 
o 9.!•.t.e __o_o_to.H __ -~· ll.'-'· _ 
004128 005104 A 
oo•127 o•1e•• A 1311 
C!~~·~o ... ooeo 1 o ··-~ . · '-~~'- ··- _ .. . 
oo4eat oo•••• A 
004832 0511•1 A 1370 
004111 0010 I 0 A --'-~~-··--·· __ .. 
00413. 004850 A 
oo4tls osse•e A t371 
_9_0 4 e 1 e .. ~.o a o o o. _ ~·- .tl!.l_. 
004111 001133 A oo•••o ooooso A 
g 0 4 I •l .0.~ 4 II 0----~------ ·- _ .. . . . 
oo•e•a tooe•s A t37• ML34 
oo•••3 ooaooo A 1375 
o. o 41• 4 o o 2 2 s e A _ _ _ .. _ . . 
oo•••s ooeooo A 1111 
oo•e•e ooaooo ' t377 
004I~Q_Q.5015 A ---·---·-···· .. 
004150 000000 A 1378 MCJ5 
oo•ee1 100745 A t~7t 

.. Q.~~I52 ~~2000 -~-.. Jl~Q . ...... . 
004153 005104 A 

VORTEX DASMR 2023 HOURS 

STA 
CALL 

CALL 

!XC 
CALL 

NOP 
\ 

CALL 

INTR 
!XC 
CALL . 

INR 
~OA .. J 

STA 
L,OAI 

STA 
CALL 

!XC 
CALL 

- ... .. .. . .. 
NO' 
c•LL 

!~TR ,.c 
CAL.'-' 

. 

CONT CONT!~U£ ADDR 1 
JLAS 1 JPM0 1 ERRA 

!RRR 
. . .. ... .. . . . -

0700•M'M 
!RL' 
!RRC 

RETURN 'ROM INTERRUPT 

. 

ENABLE MP 
EXECUTE TEST 

DISABL! MP 

.. . ... -- · -·- ... . . 

• 

. M L ~ ~- .. _. _ .... ... . ... . ..... - .... ... . . .. . . 

LOO' LOOP AODR, 
MC35 . ' .. . .. . . ·· ~·- . ---. . . 

CONT CONTINUE ADDR, 
I"'A·-~~~,_., MC35 

... .... ... .. ····- -· .. - ·· 

ERRR 
. . . .. . . ._ . . 

0100•MPM 
!RLP . . . . 

. 

ENABLE Mfl 
EXECUTE T!ST 

OISABL,E MP 

. . 

00 f'1348 
oo Ol3•e 

00 01350 . . . .. . . . . .•. ·- -·-

. ....... .. . .. . . 
00 OS35t 
00 01311 

00 01353 
00 0135A 

. . . . . . . . . . . .. -· ·--- ··--- ·- . -..... - . 

. . 

. ·-

00 01155 
00 01351 
00 OtiS' . . - . "" ... - . ·- - ... 

** 3• ** 00 0,~,. 
00 01151 . ·-·· .... .... _ . - - ___ _.. ___ . _ -

00 01110 
oo otaes .. . . . .. . ~ . ·-- ·- ... ·- ···--· --· ... .. - . 

00 01311 
00 01111 .. .. ... . .. --- .......... -·· . 

·· ·- ··· · · o o o -rn-=-• - -· ·
oo OlliS 

.. oo cfil-88-- . -. ···-· 
00 01111 

00 0 1318" 
00 01318 
00 01370 . . . ~. . . .. . · ·- ~ ··---......... _ ... _ .. ..., .. ... -~ 

1311 * 
004854 014245 A 1382 

OYPASS TEST 35 I' 820/F WITHOUT D'TIONAL !NST, 00 01~71 
00 01171 

- ·---··-- -- - · ----··~-··-.-.·---·· ···· ... 
LOA OPTT CHECK IF OPTIONAL !NIT, PRESENT . .. .. . .. .... . .. . - ··-. -· . _..... . ~ . - ·-· ... . . . . . . .. .. ... .. . . . .. .... .. --.. -. .......... . ·-

' 
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I 
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j JAGE 11108/73 ME PROT 
j 

l 
• 
' \ 
i 

I 
I 
1 
I 

1 
l 
I 
I 
I 

I 
i 
i 
I 

! 
I 
; 
i 
! 
I 

' l 

I 
~ 

' I 
' ! 
• . 
• 
' 

1 
i 
! 
t 
! 
r ; 
' ; 
' • 

j 
j 
i 
1 
' , 
l 

' ' 
~ 

' . ' j 

I 
l 

i 
' • • 
' • 
' i 
' . • 

I . 
• • 
' 
I 
• 

' I 
' ' ' 
' 

. . . 
)04855 001010 ' 1383 
)04858 004661 ' 
>0405.7 O.Ol.eto_o __ ~ 1~8~ 
)04080 00470~ ' 
)04881 041844 ' 1385 
)04f_f_l .. O.O.f .Ctl_O_. ~ l '-·~-
)U4583 oo•e74 A 
)04184 051845 ' 1117 
tQ.~.IU._O.O .. to_l. Q_ . A l .~.f.' 
)04118 004702 ' 
)04587 oste•e ' 1388 
,9~f_Z o QQ.IQJ~O A t ~to 
)0.87 t 001133 A 
)04172 000010 ' 
~.lli __ 004702 __ .. ___ . .. 
)04174 100145 A 1381 ML35 
tU4175 002000 A 1~82 
·-~~tl.t ... .o.Qaaaa . -~ . 
104077 005000 ' 1303 
to47oo ooaooo ' ~~~· 
• Q ~ 7. OJ .Q._O~!)_J~ . _A . 
)04702 000000 A 1315 MC~8 
•o470J ooaooo A 11ee 
)_~ 4 ~Q_t..-o..o!1J1! .. _.~_ ···---. 
)04705 008010 A 1~17 
)04708 000031 • 
LQ470l __ J)_,11.4_ __ ~ .. . 1 ~~-
104710 001010 A 1311 
)047 t l 004712 A 
~9·~ ll . .0.51~·~--~ .. 1~~~- . 
,o4713 ooeoto ' t•ot 
•04714 004751 ' 
).9.4715 051148 A _ _l_(Qj_ __ .. ··-
• 04718 002000 A 140~ 
t04717 00113J A 
,04720 ____ 0~~~--~-- . -. 
104721 004727 A 
104721 100845 A 1404 ML38 
1 _0 .~_7._1.~ .~.0.200~ .. -~ .. --~.Q~t.. . 
t04724 ooaaee A 
t0472S 002000 A 1405 
104728 005035 ' 

• • • • - -- u · - - - •• 

VORTEX DAS~R 

JAl 

JM, 

I~R 

LOAI 

STA 
LOA! 

ITA 
CALL 

!XC 
CALL 

NOP 
CALL 

!NTR 
CALL 

l.OAI 

ITA 
LOAl 

STA 
LOAI 

STA - ~ .. .. 

CAL\. 

EJCC 
CALL 

CALL 

••• 
MC38+l 

ERRC 
HL35 

LOO' 
MC~e 

CONT 
ILA&,JPM,MC38 

ERRR 

ERLP 

o~e 

ERRC 
"''-~' 
LQO' 
MG~7•l 

CONT .. . .. 

IL.AS,JPM,MC~7 

0600+MPM 
TX31 

!RRR 

2023 HOU~S 

T!ST 35 

LOOP AODR, 

CONTINUE ADOR, 

ENAIL.E MP 
!X!CUTE TIST 

TEST 38 

LOOP ADDR 1 

CONTINUE ADDRESS 

ENABLE MP 
EXECUTE TEST 

** 35 ** 

** 38 ** 

00 01~13 

00 01375 
oo ota7e 

00 01377 
00 01378 

00 01~7g 
00 01380 

00 0 1"31"i " . 
00 01382 

oo· Ot383 
00 0138. 

00 0 13"8"5" 
00 01311 

o o o "13 a,.·· ·-· ··· · · -· -· 

00 01311 
oo· 61 -s-a·· ·· 
00 01~00 
o~ o·r3"D-f 

00 Ol3i2 
· oo· ·o r3·13 

00 013Q41 
00 01308 

00 013SU5 



. .. . . . . . . . ........ . 

PAG£ 52 ll/00/7~ MEPROT 
_______________ .. _ ---·--·- -·-- ··-·--· __ .,._ 

004727 000000 A 1407 MC37 
0047~0 006017 A 1401 
o o• 7_1.1 ... JtQ.!Z a z ' -- ___ . _ . . .... 
004731 008140 A 1401 
00.731 00472S A 
00.73• 001010 A 1410 - _ .. - ---- --··· .. . -· ·-·- - ·--- ·· . 
004718 00.740 ' 
oo473e ooaooo A 1•11 

VORTEX 04SMR 

ENTR 
LOAE 

SUB! 

JAZ 
. 

CALL 
. 

MC37 

••• . . .. . . . . .. 
. 

ERRR 

2023 HOURS 

• ... . . . . ..... -~ .. ..._ - ..... .. . , . 

. . . . . .. . 

00 01387 
00 01388 

.. -. . . . . ... . .. . . .. .. .. .. .. . . . . 

00 0131t 

oo ot•oo . . . ·- .. - . -- ----

.o..~_4LV __ o o 5o" ,_ .. _ _!_. ________ ..... . . . .. . .. . . ·- . . .. . .. . . . ···- . . ·-
004740 Oll144 A 1411 
004741 121102 A 1411 
0..9.~ l..!a __ O.lL~-~.4- --~--- .l.~l ~ .. 
004743 102545 A t•t5 
004744 005140 ' 1418 

LDA 
AOD 
ITA 
CIA 
SUB I 

ERRC 
NlOO 
!RRC . . . . . 

MPM 
02778 

o ' o o ro o• '" "' •' • ' o o .. ' o o o • 

INPUT INSTRUCTION R!GIST!R 1 

00 01.01 
oo o1•os 
00 01~0· . .. . -...... ~----· .. .. 
00 01405 
00 01408 

0047 41 001778 A _______ .. . .... .. . . .. •········ . . . ...... .. . - .. ... ... ... ·- . ........ . ·-. . . . . .. .. .. . . .... .. . - ....... ......... -·-·-·-·-- ........ , . ... .. ··-·-·--·- · .. .. .... ... ---·· ... . . ..... - . - . -·-··- ·- -··-· --·-·-·· --·~· 

004748 001010 A 14&7 . 
004747 00.711 A 
q_q 4 1 (Q __ o_o_a o o o _ ~ .... 1 .• _lf_.. . _ . 
00475t 0050~5 A 
004751 100745 A 1418 MG37 
oo4753_ oonn._~ .. . J !10 .. _ . . 
004754 005104 A 

JAZ 

CA.LL 

EXC 
c•L'-

MG37 

fRRR 
. , ···--··--·- · .. ·-···. -· -·. 

0700+MPM DISABLE MP 
~~-L .. ~ . .. ·-·-· . - . .. -

8YPAII TCIT 17 I' 820/' WITHOUT OPTIONAL INST, 

. ...- .... ~ . - ·· .. ... .. 

00 01.01 

. .... . ·-··- .... Q.O _ .. 01~~..'-. __ ... 

00 01408 
. . . . . ...... ... ~-o __ Q_t tlO .. 

00 01411 1411 * 
0047ll_ Ol4l4~~ ... ....L4J_~---.. .... 
004758 001010 ' 141~ 
004717 0047.81 A 

L,_O A ... __ _ _ ~-~T_T . __ . __ ... __ ~~~~-~--j' .. OPT~ QN ~-L-.. _lM..IJ. t __ ~~~-~-~ .. ~! ___ _ .... __ .... ___________ 9_9 __ 0 1 ~I I 
00 01411 

o o 47 e o o o ' o o o A .. J.~ 14 .... ......... .. . . 
OU478t 005008 A 
004781 001010 A 1411 
004781 000017 • _ .. _ ··-- __ .._ , .... -~- .... ' .. 

004784 05&844 ' 1411 
00478! 001010 A 1417 

J AZ. ••4 

J"'P ENDT 
0 0.4 O# o • .. 

LOAJ · 037 
. . ... --· .--- ···-·· .. . .. . ·- . . --- . ·- -·· .. .... ··-.. . .. . . . 
ITA 
LOAI 

!RRC 
ML31 

TEST 37 
. .. __ ,.,. . . .. . .. 

LOOP ADDR 1 

...;;..o....;_o4~7_;;8;...st_ . ..:....oo;;:.._•.;;...;..'...:-'...;.,.'- A;..;.._ _________ -· -· _ __ -·--·------- . _.. .. .. ... . _ .. _ ...... ... _ .. . __ 
004787 0518.5 A 141e ITA 
00.770 001010 A 1411 LOA! 
00477 t ooeooa • --- . __ _____ __ .. .. . 

LOOft 
MCSI 

~ . . . . . .... . .. . . - - .. 

....... ... .. . . .. .... ..... . ... ... .... . 

. . . . . . .. . . ·--·· ... ·- ... ···--.. ,, . ... .. 

. . . . . . . . .. . - ..... .. -. . .... ... . . . . 

. . . .... . 

oo ot•14 . . . . .. .... . -- -· .... .. .. .. . .... ...... _ . ·---- -- .. - - - . 

•• 31 •• 
.. .... ... .. ... . -. .... . -...... ... . ~ . . 

00 014111 
.. oo· o,,-,-, · ·-·-· ----.... 

00 01417 
. .. . .. . . . . ... -. .. -- .,_ ...... __ . ·- . -·- .. ---·-·" -··-· . . ...... 

. -

oo 01•11 
oo ot•t• 

. . 
004771 oste4e ' 1•3o 
004773 002000 • 14~1 

8TA CONT • 
CONTINUE ADDRESS 

.. . - ... .. - ·-:-=-:: 

00 01.20 
CALL ILAI,JPM,HC31 00 01421 

.2_0477 4 _00' 1 33 ___ ~---- ·- - --- ... . ... ...,. . -. . . .. . . .. . .. .. . -- . .... . . . 
00.775 000010 • 
00.778 005001 A 
oo•111 t~ne•s A 1432 ML37 _., .... A~ -~- - - -.... ·-·-· _ ... _ -~--~·-·- · · ·-~ oo..- ---·--0 EXC !NAILE MP OSOO+MPM . ... . . . .. .. -. . ... oo • • •• -n•o • . . -· '--~--·-----·- - ·..---· ·· - ·· · -· · · . . . . . · - . . . - ·- . .. - . - - .. ·-· -·-··- ··- ·- ---·--··- . 

oo ot•aa 
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PAGl 53 11108173 MfPROT 
. ~ . . . . ' . . 

005000 002000 A t•33 
005001 00227f5 A 
00~00.2 O()_~O .. Q_O -~ S 43~ MC38 
005003 100745 A 1435 
005004 002000 A 1431 
0.9.~0.0S Q.Q.IJ .. Q.~ ~ . 
005008 011834 A 1437 !NOT 
005007 005311 A 1431 

._o-~ Q 1 0 .. 0 O.ll.O.~ ..... A. s 4 ~-~ 
005011 003207 • 
005011 031104 ' 1440 
0~,013 OOIQ~Q A 1441 
0050t• 005017 A 
005015 001000 ' 1442 
OQ.D.Dli_M~207 ____ ~_ ...... _ .. 
005017 001010 A 1443 
OOSOIG 005014 A 
O. Q~.O.Il. .. O~Jf.J.~ .. --~ 14_ .. 4 
005021 001000 A 14•5 
005023 003207 ' 
OQ, __ OZ.4. _ <tlJt~4a .. A l•.•• !NO 
005025 001010 ' , •• , 
005011 003131 A 
0900.21 .. 00001.0 .. - ~ l ~-~- · 
005030 002330 A 
005031 002000 A 1448 
00.~~ .l .. QO~~~ ... -~---. . ..... 
005033 001000 A 1450 
000034 003138 ' 

VORT£X OAS~R 

CALl. 

!NTR 
!XC 
CALL 

l.OA 
DAN 
JAN 

LOX 
J)(Z 

. . . . . 

JAZ 

STA 
JMP 

LOA 
J•z 
L.OXI 

CALL• 

J~P 

TX37 

0700+MftM 
lftLP 

CYCL 

MfPT3 

HPT3 

CYCt. 
MPT~ 

SCQN 
MPTl 

MSG1 

OUTD 

MPTl 

202~ HOURS 

EXECUTE TEST COMPA!R INSTRUCTION 

DISABLE MP 

CHECK IF CYCLE HOOf 

CONTINUAL MODE 

CYCL! COMPLETED 

CYCLES NOT COMPLETED 

CH!CK IF CONSOLE MOD! 

WRIT! (MP TEST COMPLfT!) 

0 
D 

0 

0 

00 01423 

00 01A2• 
00 01415 
00 01428 

00 01.C21 
Ot) 01411 
00 01429 

**•***** 
******** 

******** 
00 014!0 

00 01.~1 
00 61432 

**•***** 
oo ot·•s• 
00 01.38 . ... ... . - ~ ... 

00 01.C38 

oo or•3·7 

t•sa ********************************t*********************•******•***•******oo 01438 ..... .. ... _ ....... -- .. . . - . ·--·-~·- ____ , ___ . ··- . -·· . t•sa • · · ·· .. ·· • o~ ·o 14·3·; · 
t•5~ * !RROR SUBROUTINE FOR INSTRUCTION INTERRUPT ADDRESS TEST •OO 01440 
1454 * •OO 01441 

·---·-------... ---------- -... ---,-iss ..... *-***** •**.* * * **** ** * *** ** ****** ** ** * * * * * * * * * ** • ** * * * ** • •• ** ** * •·*-*** **.*• .. o~ ·o t4 . .tl 
005035 000000 A 1458 IRRR !~TR 00 01443 
J2.050_H 100745 -~ - l.!~~ . E~~ 0700•MPM DIIABL! MP 00 0144. . - . --- .... . .. - . ,.._ . . . 

0 0 50 31 0 S l 8 • 5 A t • 51 L 0 A L 0 0, S £ T UP SSW T CALL I N G 8 E Q U f N C E . o·o . 0 fill .. 
0050~0 054015 A 1458 STA !RRS•S LOOP ADDRESS 00 01448 
0.9~_0.l .... O .. t~ ·~ .. ~ l ~~0. .. l ~A CON T 00 014 41 
ooso•t oos111 • t•et 1 •• oo o 1 ~i·a · 
0050·~ 05.014 A 1•11 STA ERAS•l CONTINUE ADDRESS 00 014~t 
_Q~~-Q..~4 <1_~_18_~·- A 1411 LDI ERRC 00 014 50 . -·· ~· .. -· ·· --·· 

. . . 



I 
I 

I 

• a ... - • • •..,. •~ 

PAGE 5• ll/08/73 MEPROT 

·ocfso•$-·oi4oos· --,-i.-e.-· 
ooso•s oosoot A t•es 
ooso•z _ JtQio~, A 1•ae ---· 
005050 005015 A 

VORTfX OASMR 
. 

IT8 
TZA 
LOX£ . . - . -

fRR~+2 

ERRR . . . • ..-. . .. 

2023 HOURS 

ERROR COD£ 

. . .... . ~ . . . . . .. .. .. .. . 

001051 ooaooo A t•l7 IRR5 CALL* . SSWT,O,CERMS)•,MPTt,O 
OOS051 .. t~Q42l. A ---····- ··- -~ ·- ·· __ .... .. ... . 
005051 000000 A 
00505. 105011 A 
.0. 0 Do 55 .. -MU .H.-A.. . .... ·· ·- .. ·-·· . .. .. ... . .. . . .. . -···. . . - . . . ' . . . 

005058 000000 A 
005057 001000 A 1•11 £RR8 JM' 0 CONTINUE 
0 ~.O.ID .. .. 0~ o_o_o_o __ !_ __ ... ___ . . . . . . 

1488 • 
t•70 * !RROR SUB, NRITI M£8SAGI ROUTINE 

- ... .._ __ .__14171 ~---·· --····- · - -· -··- --·--· ., ........ - . -~ .... - ... -·- .... _ .............. -··· .... _,_ ... ' . ·~· . -··-·· -·· . . -- . . •· ... 
005081 000000 A 1•11 IRM. I~TR 
005011 001010 A t•71 LOX! MIG I 
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