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TRRCT
STS MT 1 1
U3 e
/ TIONS RRE ALSO TESTED.
CONDITI &ﬁb
REQUIREMENTS
QUIPMENT
770w owr
IS PROGRAM USES 0 THRU 17500
PRELIMINARY PROGRAMS
DORR THRU DOMA
LORDING PROCEDURE
LORD PROGRAM USING ABS LORDER
STRARTING

R B WL oo . Loe
OPERATING PROCEDURE

SHITCH SETTINGS
INE ABSTRACTS

22% IS A MOVE PC,Rl1 AND STORES THE PC+2 IN RI.

H.T
MLT IS A HALT INSTRUCTION.

LTS WL CUSE T e TRz,

% g? TO PROCEDE TO MNEXT TEST
PREVIOUS SCOPE

R, *&? A
*5,.;56,. Rk Gl e

00P ON TRAP FAILURES pmcu xn THE FOLLOWING ROUTINE
HE RODRESS OF TRAP VECT
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: TRAPVEC 4
mg & 812716 imove scome mss 10 STACK
TRERLI RSSO (F PRV
RESTORE ALL LOCATIONS BEFOAE€ PROCEEDING TO MEXT TEST.

7.0 RESTRICTIONS
NONE

:

8.0

NI b’
%W nré: r&” Pogmgn(as) WILL CONTRIN THE
8.1 %?ﬁ%ﬁm ABOUT 1 MINUTE.

8.2 STACK POINTER
THIS PROGRAM INITIALY SETS THE STRCK POINTER AT SOO.

x
11 MAINDEC-]1-DCKXBO-R PROCESSER STATES TEST
% MC, M0, SEQ

ZBIRAZER2B BB IRR LB

Pt Pt Pt Pt Pt Pt Pt Py Punt Pt Pt Pt Yot Puss

Pl Pttt Pret Pt

WNYe— O

TEST W TH] T%T TESTS FERTURES OF THE THREE PROCESSER STRTES AMD INCLUDES
t& g R.L OTHER STRTES, RAND MFP/MTP INSTH.IZTIG'E IN ALL

) AND EXITED IN KERNEL MOCE.
:QE. STACK POINTER IS AT sao

%ﬂ WILL RIZNq!Enlé:ST )

-REGISTER RSSIGNMENTS
RC=x0

R]l=X

STMTI!C

;KERNEL STACK POINTER
000006 SSPz4b :SUPERVISOR STACK POINTER
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100000
040000

MRCYLl 27(73)

TUSPﬂG
Mzm:

i

;VECTOR msses

OTVE
ITVREC=1M
Cll"

%fﬁ RSSIGNIENTS

%"
; INITIARL l;‘;‘%

%’n’%ﬂg"
;MISC. B]T %

Tlﬂ:‘#(l

]

; STRTUS REGISTER BIT RSSIGNMENTS
-

SETTICS

30)

03-SEP-76 10:18 PRGE Y

;USER STRCX POINTER

:MOVE PC TO R}
;TRRCE TRRP -

; ADORE'S gwm VECTOR
.g sg LVECT

R 197 v&?ogﬂ

R 2 18It TFH: VECTOR
Eﬁ§ m NTLR INTERRUPT VECTOR
: PIRG VECTOR

Q0T S

1 : MOOE

n=1" : MOOE

; RVISOR MODE
=0 14 MOOE

avias o
pon 10000 ;%3 gt, RVISOR MODE
RE - n; 1S7ER ai’r"ﬂ
Esfr.ao ;:C: 81; 1: PSM
v=2 Sryr SIT fn IP=§
7=4 02" BIT IN PS
N=1C S'N' BIT IN PS
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010000

; TRGS

JONT:
TEMNP:

FOl
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PIRY=10000
.=0

WL ST
.21000

0
0
.3.%6

;LEVEL 4 REQUEST IN PIRQ

;G0 START

; CONTRINS PRSS COUNT
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1012 012706 000S00 START: mv ucm KSP

1016 00S06? 177756 pﬁp o FOR

1022 179000 177776 “‘g{m ‘;zs'gﬂ CORRECT

i85 &5 ¥

}gg 0{5 ﬁ , | BEGIN: MOV W1 m TIALIZE THE STACK mmmmxsm

rgie g e B ok é.%w LR

1052 001403 Q +1o

1054 113737 17770 177770 MOVB  S8SHR,JSUBREAK ;LOARD MICRO BREAK REG WITHW SRO-7
-CHECKX THAT THE SPL INSTRUCTION IS A "NOP' IN SUPERVISORY/USER MODE.
: SUPERVISORY MOOE.

1062 01070 to: SCOPE

1064 Ol ONO3M0 177778 MOV SSMPRTY?, 38PSH ; SUPERVISORY MODE, PRIORITY u:va. 7

1 SPL 0 :TRY 10 SET PRIOR}TY LEVEL =0

i?ﬂ ] 17777% mnov_‘l gnosu,m -GET PSM

ug : &mﬁ s 4 osmm“m,m

1110 001401 BEQ .4

1112 000000 HLT ;ERROR! INCORRECT STATUS RFTER SPL
. USER MOOE

1114 010701 t: SCOPE

1116 012737 140000 17777% MOV SUM, 30PSH :USER MODE,PRIORITY LEVEL O

ug 3“?% SPL 7 :TRY 10 %ngam LEVEL 7

11 13700 17777% MOV 39PSH, RO

1132 005037 17777% CLR I -KERMEL MODE!'!!?

1136 022700 140000 CP 80U, RO :TEST THAT SPL DID NOT ALTER PSH

1142 00140 asg L+

1144 axmﬁ H :ERROR? SPL CHANGED STATUS WORD
s CHECK Pm RESET IS A "NOP’ IN SUPERVISORY/USER MODE

114 01 ??m %&:

11s0 01 070340 177776 mm,am -PRESET STATUS

1156 0<27e7 000100 (76374 ars 8817k, TXS ;E BIT IN TXS

1164  GUOCOS RESET :

1166 013700 177776 MOV aaPsu RO GET STATUS WORD

1172 016702 1763.2 MmOV :

15& 0137 17777 &n g ; 1"

1 G o? 1763 R KS : IE BIT

1206 022700 070340 O mm.m-rzsv THAT STATUS DID NOT CHANGE

1514 % i By RESET

1216 00C 100 BIT 88176,R2 %? mgr 1€ BIT DID NOT CLE

1222 001001 BNE e

1224 000000 HT -ERROR! RESET CLEARED IE BIT IN TKS
, MODE

1226 010701 ?35:8 SCOPE

1230 012737 154340 177776 MOV SUMAPSM+REGHPRTY?Z, 38PSH ; PRESET STRTUS

1236 052767 000100 176314 BIS 8817h, 1KS QET %E BIT IN TKS

1294 00000S RESET
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mia% }mmn % cPsungw : :GET STATUS WORD
il S L TN
i 154340 &ns ugﬁsﬁmm,mo s CHECK STATUS AFTER RESET
81 T :ERROR! INCORRECT STATUS RFTER RESET
i 000100 BIT aglx'rs,ma :CHECK IE BIT AFTER RESET
' -
1& ?ﬁ ;ERROR! IE BIT WAS CLEARED BY RESET
001310 17777% CLR J9PSH
- TEST R TRAP FROM SUPERVISOR TO KERNEL MOOE
o §§om b RV T WwPTR.KSP SET KERMEL STACK POINTER
001322 127275 %Bagg 176504 MOV aTHAR, {RAPVEC '
mxg 815;3; 357 177%92 MOV SPRTY7+17, TRRPVEC+2
001 1 J000 1 MOV oM awéu - SUPERVISORY MODE!! !
0012 me% MOV oSP1R, S5P SET SUPERVISORS STACK POINTER
001350 OO ceC :CLEAR CONDITION CODES
001352 % TRAP
01354 177776 T¥RA: CLR J9PSH
001360 0UCOO0 HALT -ERROR! DID NOT TRAP
00132 013700 177776 T™¥R: MOV J0PSk RO
001366 075037 177776 CLR S8PSU
001372 0.2700 010357 CoP SKMHPSMHPRTY7+17, RO :1S MEM STATUS CORRECT?
mlﬁ 05140 BEQ P
001 0 T :ERROR! INCORRECT NEW STATUS
mms C 2767 001354 177064 CP 8TYARA, KPTR-4 ‘MRS RETURN RDDRESS SAVED ON KERMEL'S
001410 O0I401 BEQ r :STACK?
0014{2 900000 HLT
001414 C 2767 00000 177054 CHP 8SM, KPTR-2 MRS OLD STATUS SAVED ON KERMNEL'S
001422 % BEQ .+ - STACK?
001 HT
001 022706 000474 CHP 8KPTR-4, KSP
001401 Ff? pvh
1 ON0000 177776 MOV 854, JOPSH -ENTER SUPERVISORY MOCE TO GET
1 MOV GSP : SUPERVISOR STACK POINTER
17777% CLR arPdu
000600 CHP $SPTR, RO
BEQ e
HLT

888 BEESHEBESS
Rad StEflziwendd
&

012767 000036 176344 MOV 8TRAPVEC+2, TRHPVEC
00S067 176342 CLR TRAPVEC+2
- TEST TRAP FROM USER MODE TO KERMEL MODE

010701 ts: SCOPE

012706 000S00 MOV sKPTR x? ;§T Wmcx PTR

012737 001540 000020 MOV 875A, SsJOTVEC  ;3ET 0T VECTOR
001510 00S067 176306 CLR 10TvEC+2 ‘XERNEL MOOE RFTER IOT
001514 81 150340 177776 MOV SUM+PSH4PRTY?, 3 . "
001522 Ol 000700 MOV sUPTR, USP SET ACK PTR
001526 000277 SCC PRESET CONDITION CODZS
001530 0C000M 107 :TRAP USER MODE TO KERNEL MODE
001832 005C37 177776 TSAA:  CL J¥PSUH ‘KERNEL MODE!!!
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HLT :ERROR! FAILED TO TRAP

17777% TSA: MOV gm,m ;SAVE STATUS

g u:é?ﬂm,m i KErEL s CHECK STATUS AFTER 107

;ERROR! INCORRECT STRTUS AFTER 107
176706 cP ILSM,KPTR-H ; CHECK KERMEL STRCK PTR

wmuﬁmé B STl M ror

HE TR, KSP jEFO0R! INCORRECT STATYS SAVED ON STACK AFTER 10T

HLT ; INCORRECT RETURN PC SAVED ON STARCK
sUM, 38PSH ; USER 11!

USP RO
3 s KERMEL 109
RO s CHE CK rﬁ?‘uﬁtn STACK PTR
:WRS NOT QFFECTED BY 10T TRAP

Eaidh

K

00!

gg
=R

150357 176676

;
2
B

177776

=
:

00

g
5

sRERAR S EEREISP N DA A
=
1 5
g

¥ armgoas
:

"
00
00
00
383
00 preh
00 000000 : ! USP MRS CHRNGED ON 10T
00 012737 000020 norvsc»«a,auowts
- TEST FROM USER MODE TO SUPERVISOR MODE

00164 010701 te: SCOPE
001650 012737 001720 000030 MoV aTHA, JSENTVEC  ;SET TRAP VECTOR
001656 012737 0CJ032 MOV $5M mgge : RETER EMT
81 81% 177776 MoV &3 : 19

16 1 MOV : §tAck PTR
001676 012737 14+.0 177776 MOV s(PHREG, JOPSH  ;USER '
001704 012706 000700 MOV sUPTR, USP ;%ussn STACK PO mggﬂ
%mg O EMT : USER 10 I

171 177776 TeRA: CLR 4PSH ; KERMNEL 3
001716 0OC 00 T : ERFOR! FAILED TO TRAP
%i@ g%mo 177776 TBA: % asngsném : TATUS Al TRAP
001726 WE 177776 CLR gwﬁu : noog H
001732 02700 CP 85M UM, RO :CHECK STATUS RFTER EMT TRRP
00173 001401 acg e
001740 00~200 HL :ERROR! INCORRECT STATUS AFTER EMT TRAP
um% 7 001712 176624 CHP 8THAR,SPTR-4  :CHECK RETURN PC ON SUPER STACK
001 m”E%Bx BEQ .4
001752 000000 HLT : ERROR! {rccmcr RETURN PC ON SUPER STRCKX AFTER EMT
%% | 1 I 144000 176614 &nz ﬂ%c,spma :CHECK STATUS SAVED ON SUPER STACK
0017648 000030 HT :ERROR! INCORRECT STATUS SAVED ON STRCK HLT
001766 022702 000574 CHP 8SPTR-4,R2 :CHECK SUPER STACK PTR RFTER EMT
mi% e BE? ol ERROR! INCORRECT SSP AFTER EMT TRAP
00 . '
001776 Ol 140000 177776 'r'v'év sUM, J8PSH fuseg no&.ss
002004 010600 MoV sSAVE USER STACK PIR
002006 177776 CLR Sy - KERNEL e
002012 022700 000700 CHP sUPTR, RO :CHECK THAT USP MRS NOT CHANGED ON TRAP
002016 001401 BEQ

.
000000 HLT ;ERF.OR! INCORRECT USP AFTER EMT TRAP
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,-r;ssr TRAP FROM USER TO USER MODE
| MOV 8T7R, 98TRT TRACE_TRAP VECT
mg ggjgau‘rﬁvsclg: noowE TER TRAP
m ouvfn USP Wtu PTR
T7RR: CLR 28PSH -"
:53 t J#EB 10 TRAP
T7R: 23PSH R10
MOV usP,Ri2 ;SAVE ustn
BIC sUM | 38PSH m
g{n; ozm,wmq ucc« amm PC ON USER STACK
HLT guém * ,}T RETURN PC ON USER STRCK
&n; mc.nw : CHECK STRTUS AFTER TRT TRAP
HLT :ERROR! INCORRECT STRTUS AFTER TRT TRAP
MOV aTRTVEC+2, TRTVEC'
CLR TRTVEC+2
h TEST TRAP 0§am FROM SUPERVISOR TO SUPERVISOR
MoV 8T10R SSEMTVEC ;SET EMT TRRP VECTOR
MOV #SM, JREMTVECH2  :SUPER MODE RFTER EMT
MOV ISH?SoPSH :SUPER MODE!!!
MOV sSP1R, S5P :SET SUPER STRCK PTR
EMT+377 :TRAP SUPER T0 SUPER
TI0RA: CLR J9PSH s KEPNEL 10
T s ER+R! FAILED TO TRAP
TIOA: MOV 3PS, RD ;SAVE STATUS RFTER EMT TRAP
CLR aw& KERNEL "
g‘n; anl JSPTR-4  ;CHECK RETURN PC ON SUPER STRCK
HT ) : NCORRECT RETURN PC ON SUPER STACK AFTER TRAP
&n; cawsn,m E@m CK StATUS AFTER TRAP
T ) . INCORRECT STATUS AFTER TRAP
'r'bv SEMTVEC+2 aocmvtsl ROR!
CLR Ced
1IEST TRAP SEQUENCE SUPERVISOR TO USER
W OT1IR, TRAPVEC ;SET TARP TRAP VECTOR
MOV sUM, TRAPVEC+2  ;USER AFTER TARP
v L 2% ACK PTR
MOV aSH, 35PSU Egpmvxsag MODE ! 1!
§cc ; 8TION CODES
RAP+377 , USER
TI1IAR: CLR $PSH $ KERNEL m
HLT ; ra{tsp 10 TRAP
TLIR: MOV 38PSH. RO ; smrug AF
% B .
CHP 8T11AR, (R2)+ crccx RE% PC ON USER STACK
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:ERROR! STATUS RFTER TRAP INCORRECT

002324 001401 8EQ .
002326 MY ; ERROR! INCORRECT RETURN PC ON USER STRCK
ﬁﬁ 040017 g lSl‘Iﬂ?,(RZ) sCHECK SAVED STATUS
? ; ERROR! SAVED STATUS on USER STACK INCORRECT
150000 &P IUNPQ'I RO ;CHECK STATUS RFTER TRAP

iy

MOV

CLR

Rk

175456 C+2, TRAPVEC
0 tosass
-TEST THAT THE 'HALT' INSTRUCTION CAUSES R TRAP TO LOCATION 4 IN
: SUPERVISORY MODE.
01070 tia: sScore
777 002420 000004 MOV m‘mc :SET ERROR TRAP VECTOR
7 175410 CLR ¢ - KERNEL MODE ON TRAP
1 000S™N MOV $KPTR, KSP . STACK PTR
1 ON00U0 177778 MOV asM, ahPsu ;gcn '
HALT hALT TRAPS IN SUPERVISORY MODE
G =337 177776 T12RA: CLR ; KERNEL 1
000000 _ HALT . i MALT DID NOT TRAP
et A, TieA: A% Sﬁéﬁ-m SVE STRR, (4 TER TRP
177776 CLR : KERNEL 1
622700 010000 P SIM+PSM, RO :CHECK STATUS AFTER TRAP

BPS3
S
i

Y
111200, gm! oJNCORRECT STATUS RFTER TRAP

s R

1401 2 1 %
000000 HLT ;ERROR! INCORRECT RETURN PC ON KERNEL STACK
- USER MODE
010701 ti3 SCOPE
012737 002504 DOOOOM MOV 8T13A, 3sERRVEC ;SET ERROR TRAP VECTOR
3122% 000500 MOV #KPTR K 1SET xzngr&L STACK PTR
1 140000 177776 MOV sUM,d :USER
HALT :HALT TRRP TO 4 IN USER MODE
177776 T13RA: C'hRT PSS
1 177776 TI3R: MOV 39PSH, RO
005037 177776 CLR 39PSU
022700 (030000 CHP $KM+PUM, RO
001 &g P
002476 175742 CHP 8T13AA, KPTR-Y
001401 BEQ .44
000000 LT
012737 000006 000004 MOV SERRVEC+2, 33ERRVEC
- TEST INTERRUPT SEQUENCE SUPERVISOR TO KERNEL MODE
010701 tis: scﬁp
002546 37 SPL 7 sgm SSER PRIORITY LEVEL 7
002550 012767 002624 175306 MOV 8TI4R, TPVEC lTE:LEPRIN TER
002556 012767 004200 175302 nog mgm&w TPVEC+2 : VECTOR noones s
&g% % B%& 177776 g?s osmptm 98PSH gﬁpcnv noos PREVIOUS USER MODE
002576 012706 000600 MOV 8SPTR, S4P
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000100
000340
17777%

40008
014200

000474

002616

OO0 0O00
e b s v Pt Bt
g

AL

40

17756M
177776

177776
177564

175602

175572

175146

177776
00040
000242

177776
177772

175442

175432

000240

177774
177776

000030
00003e

MACYL1 27(732) (3-SEP-76 1B:18 PRGE 11
BIS 88176, J8TPS -SET IE BIT IN TELEPRINTER
BIC 8PRTY?, JEPSH :ALLOW INTERRUPT
TI4AA: &q :
: NO INTERRUPT
T14A; n?v 3%PSW. R10
318 :té'f’rg 31TPS CLEAR IE BIT IN TELEPRINTER
gEm WMM,RLO s CHECK *NEW’ s%nrus
n? :ERROR! 'NEW' STATUS IS INCORRECT
cP $KPTR-4, KSP
BEQ e
HLT
CHP 8T14AR, KPTR-Y4
BEQ L+
HT
CHP 8SM+PUM, KPTR-2
BEQ e
HLT
MOV 8TPVEC+2, TPVEC
CLR TPVEC+2
iIEST INTERRUPT SEQUENCE USER TO KERNEL MODE
nov5 ik 8KPTR, KSP -SET KERMEL STACK POINTER
MOV sUM+PUM+PRTY? , 38PSU -USER 1
MOV 87154 9sPIRVEL PROGRAM INTERRUPT RGST VEC.
MOV SKM+PSM+PRTYY, 8P IRVEC+
MOV 8UPTR, USP sSET STACK POINTER
BIC $PRTYS. 3 ;gg PR*(RITY N#Evsug
MOV $PIRY, Q8P sFEQUEST AN INTERRUPT AT LEVEL 4
Ti1SAA: CLR 8PS s YERNEL MODE!! !
HLT :ERROR! NO m;nfémr REQUEST
TISA: MOV 33PSH, RO -GET 'NEW" PSMW
CLR PIRQ :DISABLE 'REQUEST
CLR 8PS
CHP SKM+PUM+PRTYY, RO -TEST THAT 'NEN’ PSW IS CORRECT
BEQ .4 s (QsPIRVEC+2)
HLT ;innom 'NEW’ PSH NOT = TO (sPIRVEC+2)
55"3 omsm,xpm-q 1S RETURN RDORESS ON KERNEL STACK
HLT -smom TURN RDORESS NOT ON KERMNEL STACK
CHP SUM+PUMHPRTY3, KPYR-2  :TEST THAT 'OLD’ PSW WRS SAVED ON
BEQ .44 :KERNEL $TACK
HLT : ERROR!
MOV sPIRVEC+2, 38PIRVEC
CLR S8PIRVEC+e
H[E’ST mgg O;Erﬁe IS NO STACK OVERFLOW IN SUPERVISORY MOOE.
MOV 81000, 38SLR :SET STACK LIMIT=1400
MOV sSH+P(M J8PSW  : SUPERVISORY MODE
MOV 85PTR, S&P : gg SUPERVISOR STRCK
MOV .*azﬁ (s?) : SET STACK
MOV stl bemTVEC
MOV 8SM, JBEMTVEC+2 ;ENTEF SUPERVISORY MODE ON EMT
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~A PROCESSER STRTES TEST

Ties:
T16C:

T180:
Ti6k:

T16F:

T16G:

TI6ERR:

Ti6X:

il?:

T178:
T178:

Ti7C:

T17D:

B Crn Gl

5235

¥

¢
-
Orr=ein)

g

=l 2t

MRCYL1 27(732)

03-SEP-76 18:18 PRGE 12

8T16ERR, 8ERRVEC

TEMP
T

3

Nes
raty

RE*-
g

Aw_..Jg:ai
;e
%

%B%

jCLEBR [MOICATOR LOCATION
3227 i8R ror a1t

;SET_INDICATOR BIT
; SELECT RIO-RIS

;SET INDICATOR BIT
;SET INDICATOR BIT

=

s Dommr mm

—t0a
wviun

SQP)I(SSP) NOLCATOR BIT

81166 TPVEC Efgo INTER VECTOR

8SM+REG, TPVEC+2 ;AND 'NEW' STATUS

88176, 3bTPS :GENERRTE AN INTERRUPT (VIR TELEPRINTER)
‘WAIT FOR INTERRUPT

e8176, 38TPS

sTPVEL +2, TPVEC

TPVEC+2

o0, TENP ;SET INDICATOR BIT
;EMT TRARP

8100, TENP -SET INDICATOR BIT

e8PSk :KERNEL MODE!!!

8177, TEMP STEST TWAT INSTRUCTIONS WHICH COULD

L+ :CAUSE OVERFLOM DID NOT OVERFLOW.
sERROR!

T16X :EXIT TEST

38PSM
-ERROR! STACK OVERFLOWED IN SUPER
:SUPERVISORY MODE TEMP GIVES THE INST-
*RUCTION WHICH CAUSED THE OVERFLOW.

385LR CLERAR STRCK LIMIT

SEMTVEC+2, sEMTVEC

SSEMTVEC+S

#4400, 33SLR -GET STACK LIMIT =1000

sUM+PSH 38PSM  USER MODE!!!

mrrﬁaﬁsgmc

SUPTR, :SET USER STACK POINTER

TEMP :CLEAR INDICATOR LOCATION

7.7178 :PUSH ONTO USER STACK

2400, TP :SET EROR INCICATOR BIT

81 TEMP 'SET INCICATOR BéT

s t17¢c :PUSH O~'0 USER STACK

21000, TEWP +SET ERNROR INDICATOR BIT

82, TEhp +SET INCICATOR BT

RS, - (SSP) :PUSH ONTO USER STRCK

"N TEP 'SET INDICATOR BIT

tREG . 38PSk 'SELECT RIO-RIS

77170 :PUSH ONTO USER STACK

82000, TEMP :SET ERROR INGICRTOR BIT

| _d
P
P
—4
my
$

l
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MOV 8TL7E,R12 :SET w RETJRN FOR RTS
RTS R12 :G0 70 TIGE
; ‘SET xmxcma TO SHOM ERROR
"T17F
axg omtm (3 o :SET ERROR INDICATOR BIT
%J "’?n TRAPVEC :SET UP TRRP VECTOR FOR TRAP
MoV uu-ntc TRAPVEC+2
BIS
BIS 8100 rtm
&g -;;ﬂ :KERNEL MODE'®!
P 8177, TEMP
HLT
BR T17X
TI7ERR: CLR J9PSH
LT :ERROR! OVERFLOW OCCURED
T17X: CLR JISLR
174172 MOV $TRAVVEC +2, TRAPVEC
CLR TRAPVEC 42
%gr TRAP § RETURN SUPERVISOR-KERNEL -SUPERVISOR
T MoV
000022 MOV wsc énomcoe
000020 MOV 87204, 3810TVEC
177776 MOV Mcmm,wsu
%g R10 _
175072 T20RAR: MOV 33PSH, TEMP :GET RETURN STATUS FROM 10T TRAP
177776 8IC sUM . JbPSK -KERMNEL MOOE!!!
174550 CHP 8T204A, KPTR-4 ; CHECK THAT RETURN RODRESS WAS
Pf.? P gnveommsmcxwxorm
174540 g{nz csmscwnwz kpm' -:e ,%&x THAT smn.s ms snvzo
HLY :
175032 g{n; ss*smcmwz , TENP % s‘%ﬁ%
HLT £
&ug %IIJ : CHECK rfm COM RO WRS EXECUTED
HT :ERROR! COM R10 NOT EXECUTED AT T20R
BR 121 :GO TO NEXT TEST
T20R: COM RIO
RTY
s TEST THAT MTPD/1 POPS WORD OFF me THE APPROPRIATE STACK (RS
‘DETERMINED BY BIYS 15814 IN PSW
:MTPD, KERNEL MODE
003770 010701 t21: ' SCOPE
003772 00S037 177776 CLR JIPSU
003776 012706 000S00 MOV 8KPTR, KSP :SET KERNEL STRCK POINTER
004002 012700 177777 MOV s-1,R0 :PRE-SET RO
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SSER STRTCy TEST
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010011 17777%
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' BO2

MACYLl @7(732) (0J3-SEP-78

bEreec, 3PS

1 RO
3 033 X
00~ 3 E;;o E .
&: N { "% 000S02 CHP OKPTR+2, KSP
oC - *g C :¥G asg e
0C-.-2 ( HL
04 L T6T RO
00~ [:42] BE L+
00woSs0  Gu0Ga0 M

MTPI, KERNEL MODE

oouns2 owzg_} to2: ' scoPe
o $ C "3 17777% CLR J8PSH
é 3¢ 0050 R RS RSP

& Cierie 177777 MOV 8-1. (4SP)
Rmios [ 773 300k 177778 MOV Uz, as
o R SR
OM112 G 1401 BEQ ™
o114 © 0 MLT
fille © i o P A
Douisd oo D
wu% 0C 1401 &? ey
00M132 000000 HL

-MTPD, SUPERVISORY MODE

0oMIM™ O te3: &:gos
004136 R3
S -
126 S Tt Ml
004160 SEC
nmiaa MTPD  RI3 a1
% v IS
00172 BIC aUM’ 8PS
004200

8 88
5 %

004214

—— o ——— -~ —o——

19:18 PRGE 14

B IR

: RO~
.cHECK STATUS RETER MTPD

: ERROR® INCOROECT STAT
;Bm K$p xmrém BY gs
:ESROR! KSP DID NOT POP
01D WORD ON STACK (0) GET TG RQ?
-CPROR! MTPD DID NOT POP J OFF
+KSP INTO RO
T CERE CETAcK PTR
' -EL‘E§£T R2
-PRESET DATA ON THE STACK
-PRESET STATUS
;g*( e
;GET STR
:CHECK STATUS

e SIas PIR AETERRTPI
JERROR! INCORRECT STACK PTR

THAT MTP] MOVED DATA
; STRCK 10
ERROR!

;PRESET R3

;&T gmcx PTR

: TR ON SUPER STRCK

s T R13

;? 'c’

: STACK POINTER
MODE ! !

s KERNEL 43
;CHECK STATUS RESWLT

;ERROR! INCORRECT STATUS AFTER MTPD
; CHECK SUPER STRCK POINTER

:Eﬁ'éWTW STRCK POINTER

;ERROR! MTPD FAILED TO LORD R13J

-

———
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ﬁ
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P

&
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177777
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MACY1l 27(732) 03-SEP-76 18:18 PACGE 1S
CLR 9PSH «KERNEL MODE!!!
ET R3w :CHECK THAT R3 MRS NOT CHANGED
u.? ) sERROR! MTPD CHANGED INCORRECT REGISTER
-MTPI, SUPERVISORY MOOE
toy: ' Tscoee
MOV qWPSH  ; nooc'" v USER MODE!!
MOV TR, 58P : gr
(SSP) : TR ON swsa STACK
-1,RN :
v : 'V'
I Ry ;
MOV gm RO ;
MOV SP_R2 ; STACX PTR
_ CLR Sl : KERNEL
% o?qomz.m s CHECK smus nrm MTPI
W ) s ERROR?! INCORRECY STATUS AFTER MTPI
g??: ogm+a R2 :CHECK SUPER STACK PTR RFTER MTPI
) 1 suncn STACX PTR AFTER MTPI
" %"" "?°§$
BE L+ n?(
ML ;smoa. xrnn.snronov:mmrom
:MTPD, USER MODE
S BT ampsn, 2ePsH USER POgE
8UPTR I:'%E
gzg o-x,(@f 35: ], ;ﬂng: USER STACK
a}s -1,RS mzsn RS
RS RS*(USP)+
% : Rém ‘énwi nglsr PTR
CLR % 'KE-“EL 'W
gn; mmw JRO  CHECK STATUS RFTER MTPD
HL ) : ¢ cT nrm NTPD
&n; u*r;me R2 ﬁ &cs' 'rgcx im TER NTPD
T ] . ERRNRY T USP RFTER MTPD
&nc RS u&x mn MOVED DRTR FROM
;) .+ STACK rg
"R :ERROR! MTPD FRILED
MTPI, USER MODE
26: = SCOPE
vl B
Bl .-1,(@‘7 3%k PIBR stack
BIS o-1,R0 ;PRESET hgm
cee SEY STATUS (ALL CC’S=0)
MTPI RO : RO+ (USP) +
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| PAICEC11-D0XB0-A PROCESSER STATES TEST MCY11 27(732) O3-SEP-76 16:18 PAGE 16
| Qe 013702 17777% OV 3ePSi,R2 m STATUS RETER WTP]

s & B 177778 st S Y i

-0 0.5 140004 OF R GOk STATUS AFTER TP
| . g -
4 H ;EROR! JNCORPECT STATUS AFTER MTP]

! 0 fo78 000702 WPTR2,A3  CHECK USP AFTER
| AN 14l (R

£ 1 S PR PR

0w 2 001401 Q. i 8 sTacx To

0OMS4  0LOOOO W ;EnJR! WTPI FAILED

e ————

TR0

DT b Tl 68 ST o o 15 6 1

ssmxsm

Wm W 5T, a0k : %pm POINTER

C 8 % B M+PSH . 3 8PSH : "s%v MODE ! !

G~ % nov o PTR, K5P : stalx POl

g:*me MOV 8SPTR. (KSP) s

C 3 I % 3?30 SSP 55@5%;;3‘4

e o JUU A A < KR

C ¥ 8 y MmOV 39» : ACK POINTER

C & ¢ 17777% CLR 8. : '

¢ 2 ( "0 000600 P 8SPTR, RO :CHECK THR snl?mmmmms

e 3 79 o {BEooRt HIPD F }!FBT To SET SUPER STACK POINTER

& ;E L “f 010001 P mﬂ R2 :ﬁcx STATUS

00w00 (0030 T :ERROR! INCORRECT STATUS RFTER MTPD
- USF+(KSP)+ MTPD

(0 8 80~ 81 t30: SCOPE

0 M % 140000 17777% nov sUM, 8PS ussn e

6:<-12 C % CLR USP "STRCK POINTER

C 1§ 0.2.37 000 17777% MOV X M+PUM . J 9PSH MCOE! 1! USER MOOE!*

6 2 0ig706 0 .X0 nov exPTR, K&P ss*r&mﬂ.sméx POINTER

0.2 8’127759 000700 MmOV sUPTR. (KSP)

g2 072 SCC gs

£ XN 1. % NTPO uspou( ’

0U~3% 013730 17777% MOV s :°GH R2 :

om;s 81 140000 177778 MOV m.&m : 109

00+, ] MOV ISP :GE 5TACK POINTER

00~ 32 O 1 CLR FE e -KE 3

0036 C oomg CHP sUPTR, RO CK THAT MTPD SET USER STACK

oL 1401 BEQ e NTER PROFERLY

OOM6EN 000000 HLT mon

004666 002706 000502 CHP sKPTR+2, KSP CK KERNEL STACK POINTER

00672 % BEQ vy

004674 HLT




MRINDEC-11-DOXBO-R PROCESSER STATES TEST MACYL]l 27(732) O03-SEP-7% 18:i8 PAGE 17
DCXBOR. P11
} fml (KSP)+_MTPD
sKPTR, KSP
@2@ §1% M g‘[ :asnm.(xsn :n:sg DATA ON KERMEL STACK
HIH, L ]
@%g 1901 * gp KSP T Dg}gcgum
008720 ? &é" m%‘ FR d%m
-SSP« (SSP) ¢
ooN722 01070 t31A: ~ SscoPe
%;g 0S0000 177776 cng; , 29PSH ,gﬂ MOOE ! !
0ON7M 012737 000600 000000 MOV 8SPTR, 380 : c‘g'mcx POINTER VALUE ON STACK
oM7Y O 277 SCC :
s;:m x:x B | mvmo §sp 2 §(§
e Biﬁé ; MOV ) : ﬂgﬁ TfRex POINTER
oN?SH O 17777% CLR 2eP8u .
C 4760 "0 000600 &P 8SPTR, RO rmsnamsmcx
| ] ? .
mﬁ HL smon
0M770 G.2702 0S000! CHP SSHPSMIC,R2  ;CHECK STATUS RESULT
CON774  OC140] asg e
004776 000000 ML :ERROR! INCORRECT STATUS RFTER MTPD
- USP+(SSP )+, NTPD
1 t3is: W
1 % 17777% sUM. J9PSN m%m
mi“ i 1 nmgvv wm:usp :SET seR TACK "
%22 81577% % MOV $SPTR ssS :&‘;‘C n&%xn@n HoDe:
CLR -(5sP} g%? STACK POINTER ONTO
SCC :PRESET cc'c
%50 UsP ; &
177776 MOV S+PSH. R ; SAVE T STATUS
MOV SsP R ; §ma< POINTER
1N0000 17777B BIS M S 8PSH ;
MOV LP.R3 ; X POINTER
77776 CLP Pt :
670005 gg »srm:'uww 24C,R2 ;CHECK RESII.T smus
HLT ) :ERROR! 1 CT STATUS AFTER MTPD
000600 % oﬁm,m : CHECK SUPER STRCK POINTER
HLT ) :ERROR? INCORRECT SUPER STACK PINTER
gg qu s CHECK USER STACK PGINTER
HLT : :ERROR! MTPD FRILED TO SET USER STACK POINTER
- USP+ (USP )+ MTPD
t31c: TsCofe
170000 177778 MOV SUM+PUM, 38PSW  ;USER MODE!'!. PREV USER MODE!!
000700 MOV sUPTR, USP :SET USER STAlK POINTER
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%C;HW PROCESSER STRTES TEST MACY1l 27(732) O3-SEP-7b 1B:18 PAGE 18
005122 005016 CLR (USP) :PUT NEM smcx VALUE ON STACK
00S1N 000257 cee :PRESET
00Si12b 106608 MTPD  USP s USPe (
1 1 177776 39PSH. RO :
gx 8&@ % USP, R2 .22& %&3 STACK POINTER
0051 177776 JsPSu s KERNEL ey
:,:,- % 170004 % wz.m :CHECK ST
1 ) ; ' CT STATUS RETER MTPD
e g A i o A R
00S156 000000 T ) :ERROR! MTPD FRILED TO SET USER STACX POINTER
-SSP~ (KSP )+, MTP1
uusxs ng;g} tgf SCOPE
0051 1 OM0000 177776 MOV 8SM, J9PSH SUPERVISORY MODE!!?
1 =1y : PRESET LIPER STACK POINTER
I =
1 177776 :KERNEL MODE'!!, PREV SUPER MODE!®
0~">R 012716 000600 MOV 8SPTR, (KSP)
0 i‘b 0r606 —— gl :SSP+(KSP) +
o2 o I S B EUSe
6 N 8 2 1 CLR PS5 : nooz ngx
005030 €. 2767 000600 173544 CHP 8SPTR, TENP :CHECK _THAT TOP WORD ON KSP (8SPTR)
00S23% 00IN9 BE R W INTO SUPER STACK POINTER (SSP)
msz% HL : i
: USP+(KSP)+ MTPI
00S242 mg?,g; t SCOPE
0o 01 140000 177776 MOV oLM, 39PSH ;USER_MODE
L =2 81% 77777 MOV -1 :PF"GET USER STACK POINTER
G % 0l Emm 17777 MOV , 39PSH NT KE PREVIOUS USER
o - oM w QR ~(KSP) ;PRESET DATA ON KERNEL STACK
0 % 1 USP - USPe (KSP+
<270 Ol 140000 177776 MOV 8UM, J9PSH ;Ls;n modE? !
% no'/ RO ; ngx POINTER
17777 CLR nog
00S304 005700 gT RO cme« TAT DATA ON KERMEL STACK
msna 140 ? +H nov%ro USER STACK PTR
00531 HL RILED
- USP+ (SSP) +, MTP1
00S312 010701 t33: " scofe
005314 % 140000 177776 MOV sUM, J8PSH :USER MODE!!? 10K POINTER
% { 070000 177776 % %awsu MT%ISOR vIOUS USER
000700 MOV sUPTR,-1SSP)  ;PRESET baTa orscsgwcn STACK
MTPI  USP
005 1 140000 177776 MOV 8UM, 39PSH : USER nobc'"
1%, MOV gspgno :SAVE USER STRACK PTR
) 600700 S ; At
X o sUPTR, RO cu:cher MTPI MOVED DATA FROM
005360 001401 BEQ e 'SUPER STACK TO USER STACK PiR
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ﬁ HW PROCESSER STRTES TEST MACYL] 27(732) 03-SEP-76 18:18 PRGE 19
005362 000000 HT ;ERROR! MTPI FRILED
1 35P+ (SSP )+ NTP]
! L
177776 SSH4PSH, 38PSH sw:nnooe'" PRSVSIPERM"

0S0000 :
@ 000600 ﬁt 'gm (SSP) : ( )13 ON SLPER STARC
MOV 3;’3 RC : TACK PTR
%0 S0y (L =
@% X gng #SpTR, RO ;%& nth1 DATA ON
1 1401 0 L : STRCK TO SUPER STACK PTR
00S¥20 000000 HLT -ERROR! MTPI FRILED
e (USP)+
e gy e 1B S0P
1 170000 1 SUMHPUM 90PSH  :USER MODE!!! m:vmnooe--
Eg 81 000600 MOV 8SPTR, USP ngn;
1531”5& 000700 MOV sUPTR. (USP) DRTA ON ussn STACK
0052 006606 MTPI  USP usmusm
00 0! MOV USP, RO spve USER STACK PTR IN RO
% 1 CLR aw?u ~ €L
% sUPTR, RO ucucnn n’nbxmvsommou
005456 001401 BEQ L4 :USER r% rg %scn STACK PTR
00S460 000000 :ERROR? NMTPI
:TEST THAT MTPD/I TRAPS ON AN 0DD RDDRESS DESTINATION
: KERNEL MOOE
00S462 010701 t3%: scgﬂs 3
G Qe GO o T
™ 012716 ) MOV 8-1, (KSP)
2737 000004 MOV oraén I3ERRVEC
,sus 7 1 CLR ERRVEL +2
12 106667 172281 MTPO -1 ; TRAPS ON 000 ADORESS
0055 T36RA: HLT ; oa- ugr TRAP
0 (eeri 00ON76 136A: ca:ga ug:m—a,xsp , E&s T*(1 POP AND 2
0C.326 (00000 HLT :ERROR xmcr VALUE IN KSP
00S530 gzw 00S516 172740 gw 8T36AA, KPTR-2  ;CHECK RETURN PC ON STACK
005536 001401 g L+
005540 (000000 ML :ERROR! RETURN PC NOT ON STACK
- SUPERVISORY MODE
00S5M2  01G70 137: Scoee
DOSS44 oxm# OMM000 177778 MOV csmnec J9PSK
igs ctfn 1 PRESET R10
00~ 554 %o 177776 BIC aﬁwsu -RS
005562 01 i MOV .& cornnxna? 00D ADORESS
005566 012706 000600 MOV TR, SSP sc SOR’'S STRCK POINTER
005572 oiem 177777 w . %ésm =1 18 wc onm 10 aevsgogo
81% gmeez oooooe.E 0 MOV 3$vsc+a 0RD ERROI
005612 106620 MTPD ( s TRAPS on 000 RDORESS
005614 005037 17777% T37RA: CLR wsu
000000 HLT :ERROR! DID NOT TRARP
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-DCKBO-A PROCESSER STATES TEST MACY1l 27(732) 03-SEP-76 18:18 PACGE 20
T37R: MOV R2 STACK POINTER
% 17777% CLR 3394 : ??'.'
0 000576 CHP 8SPTR-2,R2 s CHECK fACK PTR AFTER
B8 % ‘
W : ) CT SSP
m{ 00SbI14 172730 gcna olqm,sm-a : CHECK ON SUPER STACX

* Qﬂggg?gg
ks

8 oap AT e

g_%og :ZHO 000003 cCHP
r 1831 BEQ .+
00S060 000000 HT :ERROR! RO FAILED TO AUTO-INC

- USER MODE
00seh2 010701 tyo SCOPE
8 ;_3 8'“37*‘.2 170000 177776 & Ruglm,wsu :USER MODE!!!, PREV USER MODE®!
C N 0 "3 ggcm 177776 BIS SREG, J8PSH -SELECT R10-RIS
{ ® 0. % ot MOV sl %a
( "% 06i. & 00 X MOV T . a skp POINTER
( 712 0..716 1 2 MOV 8] (USP) usg
( 716 0;.737 O. -2 0O0OOOM MOV 8T4OA SBERRVEC :LOARD ERROR
¢ 724 0 737 144000 000006 MOV SUMREG, JSERRVEC+2
( 7 ¢ ;; MTPI  -(R!2) ;=(R12)¢(USP)4.SHOULD TRAP ON 00 RORS
( M 177776 TY0AR: CLR 8PN xm&
( ™~ C 3 HLT m n?rm
G742 0.0 TY0R: MOV USP,RI0 : ACK POINTER
C S794 (~2°37 140000 177776 BIC eunfg : KERMEL 1
( 752 € ™0 000676 CMP suPtR-2,R10 :CHECK THA STACK POINTER
C 7% 0 .- BEQ ; PUSHED 1Y (1 POP,2 PUSHES)

C 0 HLT ,aon INCOA. SCT ACK POINTER
G 737 174010 000700 CHP SUM+PLILREGHN, JsUPTR [ CHECK THR comsc” WRS

gsm gswm ﬁ? ' 'ar'rg!f P?T‘n‘ "’53358“&“ usan:sr%acx
0S7M &z%’:y 00S7M 172674 CHP 8TYORA, UPTR-2 : cxmn uﬁum &ssms
05002  OC1401 BEQ , gncx
0N O 00 HT : mglm noronussnsmcx
O.bude G702 177777 CHP 8-1,R12 :0ID Ri2 BY 2
006012 0GING BEQ
006014 HLT ;ERROR! AUTO-DEC FRILED
006016 00S037 177776 CLR J3PSH

TEST THAT MTP D/1 CAN LOAD MEMORY ARDDRESSES.

ERNEL MODE
006022 01070 'ruu
006024 uusoa# 177776 CLR wsu s KERNEL MOOE!!!
006030 012700 177777 MOV 8-1 RO :PRESET RO
0060 012737 006070 000004 MOV 874{A JBERRVEC ;SET ERROR VECTOR
006042 g%; 171740 CLR ERRVEL+
006046 004000 177776 BIS S8REG, & mo—ms
00S0SM  00S000 CLR .5 gE 9
006056 g%nam 000002 MOV -(KSP) Pﬂ£ T DATA ON STACK
006062 1 SEC 'SET *C’
006064 10 £20 MTPD  (RI0)+ t (R10)++(KSP)+
006066 OC .41 BR e
006070 000000 TY4IA:  HLT s ERROR! TRAPPED
006072 103401 BCS 44 :MTP D/1 SHOULD NOT AFFECT CARRY
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MAINDEC-11-DCKBO-R PROCESSER STATES TEST MACY1l 27(732) 03-SEP-76 18:18 PRGE 21
DCrouR. Pl
ug-‘;am_{_z mgoog 171674 TR§ 2.0 anum' CARRY snmwt CLEARED.
el =% SR, S roress
1 H
11 | T7IB:
%ug 81% 00M000 177776 W SREG, J9PSH ; KERNEL MOOE! ! !
EEN oi i % :3# ka ¢ rg: v?ncx POINTER
051% §1g§; 1%% MOV H,(m?; :
0ub136 CCC ,
006140 106637 001002 MTPD  JsTEMP acm-n(xsmo
i BR LY
%m % T4188: HLT : ERROR! TRAPPED
006150 013700 177776 MOV J%PSH.R10 snv;ccs
D6ISH (2700 00M010 CHP oREM RIO :CHECK RESULT STATuS
006160 C 1401 BEQ
006162 0000 HLT ' éncmcr STATUS AFTER MTPD
max% C 5237 001002 INC STENP CK RESULT
006170 (.14l BEQ L+
006172 000000 HT :ERROR! MTPD FAILED
- SUPERVI HOOE
006174 01070 tya: PE
006176 177776 CLR 39PSH
006202 012702 052525 MOV 852525 R2
006206 012737 OC .2S0  00000N MOV 8T42R, JSERRVEC
0062 14 %ua;n 177776 BIS osmntg gcpsu
0x.322 1270; 16 MOV oTEMP, R}
. 00beb 012767 | 172546 MOV o-1, TEMP
0062™ 012706 000600 MOV ssPiR, sSSP
006240 005016 CLR (SSP)
o 2% R
006244 G o062 1  (R12)+ s (R12)++(SSP)+
006246 G 10401 BR L4
% gﬂ'g TY2R: HWLT : ERROR ON 000 ADORESS
13700 17777% MOV 38PSH R10 :GET CC'S
006256 042737 1N0000 177776 BIC sUM . 3 bPSH
006264 ON400M CHP sSMIREG+Z,R10
e B 5
[
006274 005767 172602 ST TEMP
006300 001401 BEQ 44
006302 000000 HLT
00630M 01070; T43B:  SCOPE
006306 012767 177777 172466 MOV s-1 PRESET TEMP
063184 012737 006346 00000 MOV §T4388, QEERRVEC :LOPD ERROR _,\g'
o % L7776 :83 :Ssgm ss*gs“ R ST PO;;!'}ERPREV USER oD
iR R CLR  -(55P} &M?
00633 000257 CCC sPRESET CC’S
006340 106667 172436 MTPD  TEMP : TEMP+ (SSP)+




MAINDEC-11-DCKBO-R PROCESSER STATES TEST

DCKBOR.P11

Qo34

006350

Bz

006362

)
ek

e

EEE

S B

88
-,

g —
O
(St + 2l

000006
171270

R

000476

000004
177776

177776

177776

MACYLl 27(732) 03-SEP-76 18:18 PAGE 22
m .w
TN388: HWLT :ERROR! TRAPPED
MOV #PSW . R12 %%s
% b coz.mas Ve : n?oug%t
) . AT
g TR, RIO .cneck sOBER 1alllCRETRTERTRTUS
T ) :ERROR! INCORRECT SUPER STACK POINTER
- USER MODE
ty3: SCOPE
CLR J8PSH
B e
PV u.mntc,'g
MOV eTEMP+2.R13
CLR rm;n
e T
E,T" -3}13) :=(R13)+(USP)+
TY3R: T ) :ERROR TRAPPED
%v J8PSH, R10
BIC sUr, abPSH -KERNEL MODE!!!
CMPB 8N, R1D
BEQ Y
T
com TEMP
BEQ R
HT
MOV SERRVEC+2, 38ERRVEC
CLR ERRVEC+2
; TEST THAT MFP D/1 STINRTION REGISTER DATR ONTO THE APPROPRIATE STACK
: .((Eas mgrmmoé ‘ng % E?rgcxs 314)
b mv5 o #KPTR, KSP
@ ueseSa (KSP)
MOV onsc 93PSH
gsog s-1,R10
MPD  RID :=(KSP)*R10, (R10)=-
MOV J8PSW, R12 :GET STATUS RESULT
35"5 sgsqmmc,ma :
HLT ] ;ERROR! INCORRECT STATUS RESWLT
CHP #KPTR-2, KSP : DI xsm STACK POINTER GET
%? -+ '£
coM (KSP) s TEST mm CORRECT DATA(-1) GOT
BEQ .+ ‘PUSHED ONTO KERNEL STRCK




MRINDEC-11-0CKBO-R PROCESSER STRTES TEST

DCKBOR.P11

Binihiag

8

E

3 §

Q00
Pt Pre e
=

NAY
D=

16

e

8

Sene

004001
125252

177776
004011

000476

125252

177776

KO2

MACY1l 27(732) 03-5EP-76 18:18 PAGE 23

MOV 852524, (KSP)

RV SREGHC, 3ePSH

MOV 8125262 ,R14

MPl  RIY

MOV  38PSW,R10

&m SREG+H+C,R10
Q .44

HLT

cHP sKPTR-2, KSP

BEQ e

HLT

CHP 8125252, (KSP)

BEQ .+

HLT

;ERROR! ~INOT PUSHED ONTO KERMNEL STRCK

?}_gm REGISTER
T R10-RIS, SET

;
:LORD DATA T0 Bt
5-%)*1&,(&14)%

; CHECK STATUS RESWLT
;ERROR! INCORPECT STARTUS
; CHECK PUSH

-ERROR! KSP DID MNQT DOWN
ETE Ok DATA DN THE STRCK

-ERROR! INCORRECT DATA ON THE STACK
IF DATR=0 THEN INCORRECT REGISTER
:(RY), IF DATR=5252S NO DATA PUSHED
‘ON THE STARCK.




%{%C;H-DCKBO-Q PROCESSER STATES TEST MACYll 27(732) 03-SEP-76 18:18 PAGE 24

-mmmmoe,m
006670 01070 tae:
0Cob72 mm'} ONO340 177778 MOV SSMPRTY?, 38PSH
006700 012706 000600 MOV #SPTR, SSP
g&;% 012702 177777 MOV s &5p)
i R 1 X
006722 CLR Rl
006724 00GeHe SEV
006726 106502 MFPD  RI2 :=(SSP)*R12, (R12)=0
006730 013700 177776 MOV 38PSH, R10
0067M 010603 MOV ssp,Ri3
006736 gsy?’ 180000 177776 BIC BUM’ 38PSH
006744 ON43 CHP osn#g:cmmq,mo s CHECK STATUS RESULT
006750 OCIvul BEQ L
00752 (00CI00 HLT
0C 754 ezga 000576 CHP 8SPTR-2,R13
oos;g 18401 BEQ e
006 HLT
0Cs76M 005713 157 (R13)
00766 001401 BEQ T
006770 000000 WY
- SUPERVISORY MOOE ,MFPI
006772 81577;9 t47: " “score
0C-774 012737 0N0200 177776 MOV SSM+PRTYY, 8PS
007002 012706 000600 MOV 8SPTR, SSP
e Gl 1% AT
%12 65:% 177776 5?; 8PSk
007024 012705 052525 MOV 852625, R1S -
007030 000277 5CC
007032 006505 P! RIS : -(SSP)+R1S, (R15)=52625
0070 0! 177776 MOV 8PSH . R10
00704 81@ MoV gsp,nlq
0070M2 ON2737 140000 177776 BIC sUM’ 39PSH
007050 022700 OM4201 CHP $SHREGHPRTYN4C R10 :CHECK STATUS RESULT
007054 Q01401 asg e
007056 ML
007060 (22704 000576 CHP $SPTR-2,R14
007064 001401 BEQ e
007066 HLT
007070 022767 052525 171500 CHP 852525, SPTR-2
007076 001401 BEQ .+
007100 000000 HLT




MAINDEC-11-DCKBO-A PROCESSER STRTES TEST

OCkBOR.PIL1

o 2NSFIENLBEEY KEENZRER

ot Pt Pt Pt Press Pt s Jpp Pume Pumt Pt Pues s ot Pt Pt Pt Pt it Pt Pt

gg §9958598559888 58448888

N

s

3

e B

sks

8
&=
L 3

e

3

S B%

8
&

e

8
5

177776

180000
144001

000676

177776

177776

177776

177776

MO2

03-5eP-76 18:18 PRGE 25

MACY1l 27(732)
USER MODE . MFPD
?SO: gEgPE
R3
T
MOV 8125282, (USP)+
MOV -1,R13
ceC
MPD RI13
MOV 33PSH,R10
MOV USP, Ry
BIC T ]
CHP sUMREGN, R1D
BEQ
HLT
CHP SUPTR, R4
BEQ
HLT
ING (RIY)
BEQ R
HLT
USER nogemrrpx ’
tsi: SCOPE
CLR RS
MOV sUM+REG , 38PSK
MOV sUPTR, USP
MoV -1, ((SP)
MOV sUPTR, RIS
SCC
WPl RIS
MOV 38PSH,R13
oy UeRle
CHP sUMIREG+C, RL0
BEQ L+
HLT
CHP SUPTR-2,R]2
BEQ
HLT
CHP sUPTR, (R12)
BEQ e
HLT

i PRERCHOOE. R10-RI
%ﬁ 8 s*gcx goxm
sPRESET STRCK

;=(USP)+RI13 (R13)=-]

(R

STACX POINTER
SET USER STACK
SET RIS
3!

ERE

IR IR TR

CONDITION CODES
+R15

4 -

-
L

{GET STATUS RESLLT
GET USER, BRreL mooE+:
N t hooerr

. CHECK STATUS RESULT AFTER MFPI INST
.ERROR! INCORRECT STATUS AFTER MFPI




MAINDEC-11-DCKBO-R PROCESSER STATES TeST
DCXBOR. P11

MACY1l 27(732)

NO2

03-SEP-76 18:18 PAGE 2%

;T;gxMT MFPD/1 PUSHES DESTINRTION MEMORY DATA ONTO THE APPROPRIRTE

:KERNEL MODE ,MFPD
t
J2PSH : KERNEL 1y
1 60% MoV STEMP, RO :PRESET RO
007312 052737 0ON000 17777% BIS SREG, S8PSH :SELECT R10-RIS
% 81 % MOV sTEMP+2.R10 :PRESET RI0
1 1 171450 MOV o-1, TEMP
1 % %VR TliE(F"‘TF;eKSP T K L STRCK POINTER
33;%-5 15;& 126252 MOV 8125282, (KSP) ;3&555 KEERHEL STACK
00736 106520 WPD  (RID)+ :=(KSP)«(R10)+,R10=TEMP+2, TEMP+2=0
007350 m% 177776 MoV 38PSW, R12
% g 00400 c™P G+2,RI2
1901 BEQ +
0C73%2 000000 HT
Vagge T 706 000MN7% cHP sKPTR-2,KSP
) 001401 BEQ LY
2 HLT
716 ST (KSP)
007376 001401 BEQ 44
007400 000000 HLT
- SUPERVISORY MOOE, MFPI
007402 013701 ¥s3: SCOPE
00704 012737 070000 177776 MOV ESM+PUM, 98PSK  ; SUPERVISORY MODE!!!
007412 012702 001004 MOV sTEMP+2 R2 PRESET R2
007416 052737 004000 177776 BIS SREG, I8PSH tSELECT RIO-RIS
0o7v2y 012702 001006 MOV sTEMPHY R12 :PRESET R12
007430 00S06? 171346 CLR TEMP
0074 012767 00IOOM 171342 MOV STEMP42, TEMP+2
007v42 012706 000600 MOV $SPTR, S5P :SET SUPEPVISORY STRCK POINTER
007¥46 012716 0S252S MOV 852825, (SSP)  ;PRESET SUPER STACK .
007452 006552 WPl  3-(Ri2) :=(S8P)e (Ri2),RI2=TEMP+Y, TENP+2=TEMP+2
007954 013700 177776 MOV 8PS R10 sGET CONDITION CODE RESULTS
B UG R
00 140000 177776 BIC sUM' 3
007470 022700 074000 cHP $SMAPUM+REG, R10 ;CHECK STATUS AFTER MFPI INST.
007474 001401 BEQ R
007476 000020 HLT :ERROR! INCORRECT STATUS AFTER MFPI
mmm nez?l 03 000576 ggp l%TR-E,Rla :CHECX SUPER STACK POINTER
007505 u.? :ERROR! INCOR®ECT SSP AFTER MTPI
007510 022713 001004 cMP STEMP+2, (R13)  ;CHECK THAT PROPER DATA WAS PUSHED
007514 001401 BEQ L 44 :ONTO SUPERVISORY STACK
007516 000000 NLT :ERROR! INCORRECT DARTR ON SUPER STACK
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;

i

8
&

X

3
&

dis

013737
005037

3

TS 3

17777¢
171122

\777M

171056

171042

171026

L e s A o - AR E—— — -—

BO3

MACYIl 27(732) 0O3-SEP-76 18:18 PRGE 27

Bl

528 323303

ol ot

com
BEQ

CRBINEILEIE §§§§§§§§§

L ]

g}% s

l-hTDP‘E
e
-2(R13) ; =(USP+=-2(R13),R13=0TEMP+Y, TENP+2=- |

%PSH R10
ﬁg&u
WMmm.nw
sUPTR-2,R|2

.

(R12)
.

HT
; TEST OVERFLON (YELLOW) USING MFPD INSTRUCTION

G,a8PSH ; 1
s ksp Psg %%wmwzw

8-
-@ Pns T mcx DATA
3 sCRRVEC TRAP VECTOR

st C*S
8400,3 x?'%ﬂ'l =1000
u

0 TRAP ou OVERFLW
O:‘l‘ , YELPTR-2

' nm FAILED TO PUSH DATA
ﬁnmcm v:mk-u s CHE STRTUS ON TRAP

;ERROR! INCORRECT STATUS SAVED
ITSSM YELPTR-6 ; CHECK PC ON STRCK

S85LR ELEM S% EHIT REG S¥Eg on STRCK




MRINDEC-11-DCKBO-R PROCESSER STRTES TFST
OCKBOR.PLI

BNTS T9

N5
§§§

tse:

MRCYIL 27(732)

CO3

03-SEP-76 18:18 PRGE 28

s TES) OVERF&EGI (RED) USING MFPI INSTRUCTION

i mmg g ece:
1 opotnsozori

I,
¢

8-1 -2(

{1, 2 'E?m ﬁm mm MOVED
+2.R13

e

-2(R]

: ! LED TO TRAP ON 'RED’
8-1,30REDPTR-2 : H?T nm rrpx oxo NOT WRITE
L+ ; 'RED’ LOCATION
xsg Ismcx SHOULD HAVE GOME T0 O

WGMTWOZ.GIE ;OLD STATUS SHOWLD BE IN 2

. [

% IND

SeSL :ERROR! INCORRECT PC IN O
SERRVEC+2, 39ERRVEC; RESTORE ERROR VECTOR

8TSHAR, 380
.4

L JEST mogEREnm USER-KERMNEL -USER

1

1570 958 17 nov
010004 00S06? 170772 CLR
010010 012703 00100M MOV
010014 012737 000800 17777 ROV
010022 006563 177776 1
010026 000000 TS6RA: MLT
Dlan Doieg, (7777 oo TSER: G
iy B0 A
i C S706 rsr
100w BC140 BE
i 5
1030 G G344 000002 CHP
oiaj GJ1401 ;afg
81 % 010026 000000 CHP
01 1401 BEQ
gim 000000 &’r‘
oxoixum 392737503 &mm 00000 MOV
010106 010701 ts7: s
il EET
313152 12767 0 167704 MOV
hihk woe Y TN i
101 CLR
10190 1| TRAP
e i o
101 7 17031 &
010168 001401 BEQ
gxgzi T
101 144008 170604 CHP
10176 001401 BEQ
010200 000000 HLT
oim 005102 g‘on
SiE% S3dcsh y
u%oa{g 157 ?
81514 ] 9?
010216 TS7EX: NOP

;SET KERNEL STACK POINTER

EG. TRAPVECH2
8T C

Wc.wsu :USER MODE!!!

S4oSe :TRAP § ENTER KERNEL MOOE
:'f:v}gn,xpm-q s CHECX ﬁn%mss IS ON
ugoﬂwz,m %?éw nowgn STRCK

] :Egmnal Enc%cwnns HAS RETURNED
ng ;CHECK THAT TRAP ROUTINE WRS EXECUTED

;ERROR! KERNEL OID NOT DO COM RIZ
: (AT_T87Q)

TS7EX ;EXIT TEST
R12 EW’!T Ri12
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MRINGEC-11-DCKBO-A PROCESSER STARTES TEST MRCYll 27(732) (03-5eP-76 18:18 PAGE 29

DCXBOR.PLI

DO00000O

| ol and and and ol ood o
3t
roe

SO T

R
[,
A
o o

OO0 0O00O0O00 O0000 QOO OO00000
St Gt Pt Gk Gt Pt Punt Pt Pt Pt

FRINBIRINT ok

1 Bedis
off

[

&g
|

oo
33
N

=

8
S

Bt

014000
000s00

17777

177777
177776
177777

%

140000
000576

170234

177776

177776

177776

177776
177776

170144

ST THRT FPD/1 CAN PUSH STACK (RS DETERMINED gY lg 3

PS
_(Kg OUS PODES STAK FOTNTER (RS DETEAMINED BY PSL3 4PSi2)
mm PREV KERMEL MOOE!!
§talx POINTER

sp
axPTn KPTR-2  ; ég?ﬁn?m “m STACK POINTER
m :
}-iK )+SSP MFPD
mv m c .Pg l.l ll
@ (Km)xsp ) e ‘mg.mno% PREV SUPER MOOE!
gx sgn:sm anm &mm SSPe (KSP)+
PO S --uc
g{v m’zm,xsp : CHECK mg KERNEL STACK POINTER
AR ot Tidorwecr P IO
E? .44 3% &%o -&n aéx
- - (KSP) +{USP, MFPD
Fee: ROV T MOWPUIMREG, 3PS KERMEL MOOE'!!. PREV USER MODE!!
%v ."f'frfkg'; :SET KERFEL STACK POINTER
MTPD TACK POINTER USPe(KSP)+
S e
-1, (KSP) gtg Tvm é PO
&!; 'l ’ m ngx INTER WRS
M ; ERROR
ﬁssmvssp MFPD
) BKMPSIREG, J9PSH MODE!!!, PREV SUPER MOOE!!
MOV :"5'53 l((EPSP) I mz!n smcx POINTER
R%o sSp 3:??' Eopi v ou KERNEL STARCK (8SPTR)
B 45N, 39PSH + INTO ROk 1Y TERBY SUPER MOOE! !
arféo ssp’am -(SSP)»QSP .
PO gg sé:ﬁ 5&:& mrtn omoxs sncx
CHP TR-2, (KSP) ncx INTER WRS
&g . PUSHED PROPERLY (ONCE
P #SPTR, SPTR-2 @@ THAT VRLUE OF SUPER STACK PONTER
EQ ] m‘;srzo ONTO SUPER STACK

|
|
!



MATNDEC-11-0CKBO-R PROCESSER STRTES TEST
OCKBOR.PI1

MACYL1 27(732)

([Tt~

ol |
1 177776 J0PSH
2 fed o MR
1 i 8S5PTR. (KSP)
f ‘ 030000 17777% I o 3PS
1 b &j (kSP)
1 MTPD  USP
1 OM0000 17777% BIS 85M, 32PSH
1 1777772 170070 MOV H'Sm'a
1 MFPD A
1 160000 17777% BIC sUM+BITLS, J0PSH
1 N SSP
108 000576 CHP 8SPTR-2, (KSP)
108 E? -
1 arm; 170042 TST SPTR-2
1 as? gy
1 HL

- (USP)+USP, IFPD
010540 010701 SCOPE
0IE%2 Q1 030000 177776 MOV 8P . J8PSH
150 Q1 % oV & PTR, KSP
It % 01271 MOV 8PTR. (KSP)
I 30 10°:0% MTPD 3P
”%% o &7 {muo | gua umae
i lwx T, B &
e B
§1&£13 H& &? e ’
10614 00X HL
010616 7 000700 1700S2 gv SUPTR, UPTR-2
81 § o
1 HL

- ~(KSP)+KSP, IFP]
n{m:n 010701 | teb: §Cu9*€ ]
s e booidd R e
1 1 KSP
010644 022767 (000S00 167624 cP ®PTR,KPTR-2
010652 00140] BEQ e
010654 000000 T

. - (KSP) *SSP, NFP]
0106 810701 te7:”  SCoPt
own,% 12737 014000 177776 MOV SPSMHREG , 39PSH
010666 012706 000500 MOV sKPTR, KSP
81&72 C*R (K )
106749 P S
010676 00S166 177776 COM Z2(KSP)

03-SEP-7%

18:18 PARGE 30

(ST ey §thx POIMTER e
[l ook ! 11, F?év [EeR mooe:

SE‘TLEERST
STFI:K

E% I m&m STARCK

ONTO SUPER STACK.

USER MOOE'!

C*’ECK THAY

ugmm

ISET KEREL $TAK POINTER. "o

;SET USER STACK POINTER

spusn vtk STak BOINIER G R
;PUSH USER sr%(mfm oy ﬁaﬁu

B L it

THAT USER STACX POINTLR IS ON THE
, STACK

; MODE!! ! PREV
;gz‘%m Stalk ~QINTER
; Y KE STRCK POIN
5&{ RESULY
; ERROR!

ncx

LA TR IR TR JX T V1

ONTO KERNEL

:KERNEL MODE'!!. PREV SUPER MODE!!
sGET KERNEL STALK POINTER

;SET SUPER STRCK POINTER
:PRESET KERNEL STACK




MRINDEC-11-DCKBO-R PROCESSER STARTES TEST MACY1l 27(732) 03-SEP-76 18:18 PRGE 31

il - B Brae  BRVR EE PSR
b £ A e SRS mPame
s i WO ke o s

™

s Diore 177776 OV aPsu ' MODE ! !
i Bo% B A L
A W S 7 S o

1 I INTER ONTO KERMEL STACK
oiévsa @3 177777 oP el KP) ! CHECK RESULT
81 % u? ] :ERROR! USCR STRCK POINTER NOT ON KERNEL STACK
. Tl e
UER o wem B mmeses o, e o

1 2716 000600 m TR, (KSP) '
§i§ M Y0000 177776 BI6. 30, ePs SET SUPER ZERMOCE! ! . PREV SUPER MODE!!
s R e Mf&ﬂ.@%&
§ugg % 000575 GP  $PTR-2,(KSP)  LCHECK THATS £R } X POINTER WS

11 1401 BEQ .44 : »:n PROPT LY
011032 000000 ki kR snm STACK POINTER
§ﬁ§ 022767 000600 1675 % ISPTR, SPTR-2 omo ms;?g& POINTER WS

-(SSP)+SP, WFP]

4% 010701 — 2 SCOPE Pl - . .

82 §i B RV BPTR D e atatk POINTER . o0E: !

062 012716 000600 oV ESETR, (C5P)

B I o o [ Bws BRI Ao

739 (MOOOO 177776 e %wsu mw’%
) 431 ' nter omosmn%

17777 %‘31 ga-e 113,305 ; Emiﬁhfx omo xtm STRCK

OO0 000000000000
P Pt Pt Pt ot Prus Prat Pt Pt Pusts Pucs Pt Pt Pt P e Puush
Pt Pt Pt Pt Pt Puuts Pumts Prunth P Pt Pt st P Pt P Pt Prnh

s Pt Pt Pt Pumt Pt Pt Qramtt Pumts (o

RRBRNBANERE

e
6 000576 gl; oszm-a,(xy) : nm SUPER smcx POINETER IS
HL ) ;
005767 167440 157 SPTR~2 :cr:cx nm USER STACK POINTER IS ON
001401 BEQ Y : SUPER STACK




mxgciﬁw PROCESSER STRTES TEST

011140

000000

=

P Pt s Bt Prent Bt Pt ot e P
o Pt P Pt Pt Pt s
SELRIVES

S

alelole o vliea ala/e/vle vcleale o
B0 P20 P Pt Prons Gt Pt Prmct P P P P ot ot P s

1210 00067%

5 B

1 02767 000700 167450
1 mr‘:SI

1 000000

177776

s

8
&

alele/alele«]
S P P e P s P
Puinp

Pt Pt Pt Pt Pumts Pt s

3

17777%

%

o000
[ S
3
[
o

167266

==RE
b

:

iz
%

167134

i r

ENRE

8

£

014011

8
&

FNELRELDAFFURBRLEZRERGNIR  BRFAYN  BRE

Pt Pt Pt Pt Puut Pt Pt Pt Pt Pt Pt Pt (et Prustt Pt Pt et Pt Pruth Pt Pt Pk Pt Puust v
Pt Pren ot Pruts Puot Pumth s Pt o Pud Gt Proush Puot Pousd Yot P Puash Prmd Puuih Pt Pt Pumtt Ponts Poott P

jwlele olele o olealceleasclealce ele e eooleole

§

GO3

_ MRCY1] 27(732) 03-SEP-76 18:18 PAGE 32
W : ERROR!
usm—%tmx
) G,d8PSH ;KERNEL 1 SUPER MODE! !
W noo; m smcx POINTER

[ ]

g

L SRS

-

Eﬁ$§§§§§%§§$§§g§§£a§§§§§§

gm , (KSP)

s SET STACK POINTER

UPTR-2 : PRE uszn s&
UM, 39PSH 010 PREV USER MODE!!
USP 5 -(l.csm-&sp .

» 0P8 SGET useR EmcExL PO: 1: NTER
$UPTR-2, (KSP) Suufcx THAT USER STACK POINTER MRS
et 2 £D ONCE
sUPTR, UPTR-2 cuecx THAT ussn STACK POINTER WRS PUSHED
o ggo USER STRCK

- TEST THAT GAL MODE DOES NOT HANG BUS.
t: SC&LE

8IM. 39PSH s ILLEGAL 'y
3¢P5u, RO czr ILLEGAL MOOE

8PS : KERNEL

8IM,RO :CHECK THA xu.scm MODE MRS SET
L+ : INTO STATUS

?_'T’ESST THAT KERNEL CAN GET DATR FROM SUPER STRCK

SKHPSMHREG, cpsu 110 PREV SUPER MODE!!
8KPTR, KSP méf”% POINTER
s'gm (KSP) TRCK POINTER

-épsm T m STRCK

(KSP) ;PHESET KERMNEL

-2(KSP) : STACK Ton
S.sr ;?Sw' '?n& PO:%N[ %

(KSP) ‘LIKE (6),-(b)
3 ,m; ?w: STATUS RESWLT

oSPIR. KPTR SUPEP STACK POINTER WRS PUSH-
R xzm STRCK BY MFPD SSP INST.
uzm—e,xsp 3 noﬁ KERNEL smcx POINTER IS

) E &a} ngos C KEML CTRCK POINTER
(xsp) tECK nm DTA WRS MOVED TO KERNEL

' Icpgm?ﬂugﬂ HOVE? TO STRCK

;ERROR! INCORRECT STRTUS

uwsmsw«c hza
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MAINDEC-11-DCKBO-R PROCESSER STRTES TEST MACYLLl 27(732) 03-SEP-7¢ 18:18 PAGE 33
DCKBOR. P11
- TEST THAT CAN GET DATR FROM USER STACK
13 8 R L ——
11 1 % MOV PTR,KSP_ ' :SET KERFEL S ac:('o%mtn
1141 b % TR, (KSP)
01141 ér ;SEY uga STACK POINTER
811430 %7 167254 &g TR 1B 3l ad K3
1428 € Jl6 (KSP) :Proel Ken €L STACK
011426 0l2766 177777 17777% MOV 8-],-2(KSP)
gma 10F506 FFQ : = (KSP) +{/SP
Om% is 000000 rep (KSP) ‘LIKE MOV 3(b),-(6)
o11vwN 013 7777% MOV awsu.nx; -SAVE STATUS RESULT
011450 0" 27% &mm 167022 CP sPTR KPTR s CHECK THAT USER STRCK POINTER MRS
il 0 ’5‘% as? .44 ;P €D ONTO xmé:. STACK
110 € ° HL £ Al
1142 € 706 0ODN7® CHP 8KPTR-2, KSP :CHe. O THRT KFRMEL STACK POINTER IS POS-
01196 01401 BEQ .+ JTIOMED PROF LY
uw;g T : ' m,;a 3 STACK POINTER
114 1 TET (KSP) CHECK THAT ¢ €CT D
11479 001401 BEQ T 1WAS PUSHED ONTO KERMNEL STACK
G11476 HLT :ERROR!
011500 C3M004 (s MOHPUM+REG+2Z,R13 :CHECK STATUS
011504 001401 BEQ e
011506 000000 HLT :ERROR! INCORRECT STRTUS
- TEST THAT SUPERVISOR CAN GET DATA FROM USER STACK
011510 010701 t77: SCOPE
011512 012737 074000 177776 MOV ESMHPUMREG, 38PSH .SUPER MODE!!!. PREV USER MOOE!!
011520 gxma 000600 MOV $SPTR, SSP :SET SUPER STACK POINTER
8“% 2716 000700 MOV sUPTR, (SSP)
T R TR R SRR
§11§§ g:wxs % (SSP) 5%%?&057
11590 01 177777 1\7777% MoV 8-1,-2(SSP)
gus% SCC ;m;ser '
11550 106506 WPD  USP :GET USER STACK POINTER
oHssa 106576 000000 mprrpo 3(S5P) SLIKE MOV “@-(6),-(6)
§u§a §ng;g}u” 7777% MOV 9PSH, RN :SAVE STAT
11564 01 14000 177776 MOV SPSMHREG, 3 ;KERNEL AGOE!!? PREV SUPER MODE!!
8“?;5 ng& 000500 MOV sKPTR, KSP : TRlK POINTER
11 1 MFPD  SSP : THCK POINTER ONTO KERMNEL STACK
011600 022716 000576 CHP 8SPTR-2, (KSP)  ;CHECK T+aT R STRCK POINTER IS POS-
011608 001401 BEQ e :JTIONED PROPERLY (1 POP )
011606 HLT :ERROR! INCORRECT SUPER STACK POINTER
011610 000700 000600 CHP SUPTR,38SPTR  ;CHECK THAT WFPD USP PUSHED USER STACK
3“253 aeg e ; ONTQ SUPER STACK
11 HL s ERROR!
011622 mszg 000576 151 JESPTR-2 :CHECK THAT DRTR ON USER STACK WRS PUSH-
011626 %nl: BEQ .44 :ONTO SUPER STRCK (MFPD Q(SSP))
011630 HLT : ERROR!
011632 022704 074005 CMP SSM+PUMMREG+2+C, ALY :CHECK STATUS RESULT
01163 001401 BEQ .+
011640 00000C HLT :ERROR! INCORRECT STATUS AFTER MFPD Q(SSP)




MPINDEC-11-DCKBO-A PROCE
DCkBOR.PLI
11682 Q1
2 BTY oo
l
168§ £
) l 11
! 1g7%?
1 1

G Pt Pt Puct Pt Pt Pt Pt Prut (e Pttt Pontt (s et et P vt Pt P Preet Pt

IR 22 ottt el TG

2

ole alelea olalea/c eocaeclea e ele ele o ele olcate =)
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agag [ N s

P P pet o Prus Pt Pt Pt Prut. Puut s Pt Pt P Gras Puus Puus e

et
o

gy o
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O 0000000000000 O0O0O0000000000
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=
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~
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:
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166570

177776

177776
166720

T

166466

166660

SSER STATES TEST

T100RA:

T100R:

$161

TI01RA:

103

MACYLl 27(732) 03-SEP-76 18:18 PAGE 34

THAT INTERRUPT SEQUENCE USER TO SUPERVISOR (VIR TTY)

BtQ
HLT
P
BEQ
HLT
cHep
BEQ

ot E L

230
3

1352275223322

ISHU?SH MOOE!!!

wii'f-s? %{‘t’%@‘ R o

mgﬁ 3 Wcm
-99 -L&.?“ 100 ALLOW TTY INTERRUPT
%‘ ‘%&m FRILED

d3PSu IQP i SAVE °NEW'
SW

l;;gﬂi Igogtf" "Brev super mooes?

OSH+PLH+R£G TEMP; MWW §l’£ﬂ’ STATUS ?S%C?m

; ERROR! IWCT STRTUS AFTER INTERRUPT
lSPTR-‘i (KSP) CI'ECK SUPER STACK POINTER

; (2 PUSIcS) . PO
moom JESPTR-4; EFECK Ré Q.PE.E “f‘K

ERRM' RETURN PC NOT ON SlPER STACK
gl-ﬂT STRTUS KRS SAVED ON

ERRCR' OLD STATUS NOT ON SUPER STRCK

sUM, SPTR-2
. ¥4

ST TRAP & RETURN USER-SUPER-USER

SUPER MOOE!!! PREV USER MOOE!!

'?Poms?lorvsc fgosﬁnr mvs’c’? NTER

csmasc aoxorvscia :AND 'NEN’ STRTUS
MG J8PSH ;¥szn MODE!!!
: Yanp
8PS, TEMP F SAVE 'OLD’ ﬂgrus RETURK BY RTI
0"71501§ égm—u cr:chL m?‘hthm chﬁﬁ ou SUPER

ERRG? RETURN PC NOT SAVED ON SUPER STACK
Ol;l“‘H-REG,SPTR-E s CHECK ' 0LD’ STQTUS SAVED ON SUPER STRCK

; ERROR! INCORRECT STATUS SAVED
;CHECK RETURNED 'OLD’ STARTUS

;ERROR! RETURNED °OLD’ STRTUS INCORRECT
;GET SUPER STACK POINTER

SSP
oﬁm,axsm ;W STACK POINTER
] : ] xnboSasgrsssp AFTER TRAP 8 RETURN

uﬂmc, TEMP'

RI2 }CHECK THAT COM R12 WAS EXECUTED
44 : IN_TOT ROUTINE AT T101A

' ERROR!
T101EX LEXIT TEST
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MAINDEC-11-DCKBO-R PROCESSER STATES TEST MACY1l 27(732) (03-SEP-7b 18:18 PAGE 35
DCKBOR. P11

012150 005102 TI101R: COM R12 :COMPLEMENT E12

012152 000002 RT] s RETURN

012154 000240 TI01EX: NOP

CK THA CAN LORD MEMORY ADDRESS DOM=7,PC

g% oy HEB™ "Sted

1el 1 010000 177776 BKMPSM, J0PSH  ;KERNEL MODE'!!. PREV SUPER MODE'!
oi i?‘é 012706 000S00 nov 8KPTR, K5P :SET gg:l sg?gxcx PTR
81 N 001002 001004 %5 o'r(g& JSTEMP+2 P&T:o nwf"
§i 0 177777 166572 sngcv 8-1,T Pnsggr

12212 106677 166566 MTPD  JTEMP42 rw«xsm

122} 3703 177776 MOV 39PSH R3 -CHECK CC’S

} 010005 gl; uxm%zw R3 ;cHECK cb's

12230 HLT : ERROR! INCORRECT CC'S RFTER MTPD
§{§§ m 001002 &5 agem s CHECK RESLLT

1 HLT ) :ERROR! INCORRECT RESULT

, 1 ,rclzrzcx rg&gm CAN LORD MEMORY RDORESS DM=7
31@5 31% 04000 177776 MOV BKM+PUMAREG, 24PSH KERNEL MODE!!!
012252 012706 00CSO0 MOV u@ KSP mm. STACK PTR
ale? 12716 177777 MOV (ksm L% 1R omg g rﬁ“
g:e lerOd | MOV 'R14

i 7 16651 CLR nﬁ
Qlec7e Querel 0I0  166504 HIPT *"“’u‘%"’m:? TENPe (KSP) s
p
81% &33303 1 MOV 37.5,5“ snve STATUS RESWLT
g{g{g uazzgs 000502 gem u(mia xsp :CHECK THAT KSP POPPED
HL . ' T STACK PTR

81353 034010 CHP SPUM+REG+N,R13 E;"E& s*%ur

012324 001401 BEQ .4
012326 HLT :ERROP! INCORRECT STATUS
012330 005267 166446 INC TEMP : CHECK RESULT

0123M 001401 BEQ e

01233 000000 HLT :ERROR! INCORRECT RESULT

resv THAT MTPD/1 CAN LORD PC

0120 010701 ti04:  ScoPe

oia:ﬂa o}zm 010000 177276 MOV m;;:sgsgopsu T MODE! ! ! « TR

81 815:,/?2 1 288 aT1044, (KSP) 35 Kéu EE 3u TACK

012360 000277 SCC :PRESET cc S

012362 106607 MTPD  PC :PC* (KSP) 4

815354 &mm HLT :ERRORY MTPD FAILED TO SET PC
12366 100001 TIONA: BPL e

012370 (000000 HLT :ERROR! 'N’ FARILED TO CLEAR IN STATUS
815,«7&' 0 BC .44

12374 HL :ERROR! 'C’ WAS CLEARED BY MTPD
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MRINDEC-11-DCKBO-A PROCESSER STATES TEST MACY1l 27(732) 03-SEP-76 18:18 PRGE 36
DCKBOA. P11
: SUPERVISORY MODE
oiam 0{0701 , t10s: Scoee . . .
e B e T R BRI 0 e
1 i 871084, (SSP) T ON STACK
bols Eep B L
giﬁasg 33 1 o ! ERROR! mx.;a 10 PC
012430 81370-5 177776 TIOSA: MOV 33PSH R1N *k?o t&‘?
012434 Q42737 140000 177776 BIC sUM_ 9 bPSY MODE!!!
012442 074001 CHP SSHIPUMAREGHC, R1Y cuecx smus RESULT
Diow4e 001401 BEQ e
012450 T :ERROR! INCORRECT STATUS RESULT
: USER MODE
12452 01070 t106:  sCoPe
12454 0127 ggom 177776 SUMHPUM, 98PSW  ;USER MODE!!!
1462 01 700 MOV sUPTR, USP SET USER STACK PTR
oia%s?a 012716 015N MOV 8T1064, (USP) ,PUT NEK PCSON STACK
g i FERLES
012502 HLT :gma no% FAILED TOMLORD PC
012504 013705 177776 TIOBA: MOV J8PSH, RS . “QVE STATUS
gxasxu %% 1777786 CLR a3PSH <KERNEL M ET?1
1514 170001 CwP SUMHPUMAC RS :CHECK STATUS
012520 001401 BEQ L+
012522 (000000 HLT
. TEST ERROR TRRP (00D RDDRESS) MFPD/I
gxasaq 01070 t107:  score
12526 onsoa% 177776 CLR 8PS -KERNEL MODE'!!
012532 012706 000S00 MOV 8KPTR, KSP :SET KERNEL STACK PTR
O}asmw 012737 012554 000004 Scnov 8T107R, J$ERRVEC ; LORD VECTOR
ide TBel7 1esez wEo 1 %S&o%sé TRAP
gxgg % TI107RA: HLY {Lg TO TRAP ON 0DD ADDRESS
1 000474 TI07R: (™ 8KPTR-4, KSP ACK PTR WRS PUSHED
Dim o0 Eg -+ W T gr K PTR AFTER ERROR
315?5 012552 CHP 8T107RR, (KSP)+ 5{ "?
0%@ D00 EQ -+ NOT ON STACK
312574 gzm: 000017 o m (KSP) Egmg'sn STATUS ON srgcx
012600 001401 ae
012602 000000 -ERROR! INCORRECT STATUS SAVED ON STACK
swen nooe TIME OUT
012604 010701 ti10: scofe
niawa 0%2737 040000 177776 n"83 osn 28PSU . gup;.nnooesee
81&50 815:% 000006 MOV '?: tg »:nwsclgz Logo "NEW' STATUS
012626 012737 012646 00000M MOV 871 10R bosmvsc nmp
81 M % 1777 MF PD c$77702 Nga nS NON-EXISTANT ADRS
1 1777 TL10RA: CLR KER
012644 (000000 HLT : ERROR! om nor TRAP ON NON RORS
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MAINOEC-11-DCKBO-A PROCESSER STATES TEST MACY1l 27(732) 03-SEP-76 18:18 PAGE 37
DCKBOR.P11
01264 010603 TI10R: MOV SSP,R13 :SAVE SUPER STACK m
012650 (N2737 1NO000 177776 axc sUM. 38PSH mg;f
oxgg m&m 000574 og;fn-a,ma s CHECK SUPER STACK
81 &9 :ERROR! INCORRECT SSP AFTER ERROR TRAP
012666 022723 012640 8T110RR, (R13)+ ;CHECK RETURN PC ON SUPER STACK
2178 BBl "‘? -
1 :ERROR! RETURN PC NOT ON SUPER STACK
012676 022713 OMO000 CMP SN, (R13) s CHECK SAVED STATUS
012702 001401 BEQ o
012704 000000 HCT :ERROR! INCORRECT STATUS SAVED ON STACK
-USER MODE, 0DD RDORESS
012706 010701 bH11:  ScOPE
012710 012737 144000 177776 MOV SUM+REG, 38PSH MODE! ! !
012716 mzz;% 000770 MOV sUPTR, USP TACK pm
012722 01 012750 000004 MOV sT111A aoemvsc moa
012730 012737 140000 000006 MOV 8UM, 8ERRVEC+2
01973% 106567 165035 MPD -l ss suouw TRAP
012742 005037 177776 T111RA: CLR J8PSH
012746 000000 HLT ggﬂom FAILE TO TRAP
815% 8&% TI11R: MOV USP,R3 PTR
1 140000 177776 BIC 8™’ JEPSH noocm
012760 022703 000674 CHP sUPtR-4,R3 s CHECK usER STACK PTR
012764 % ae? .
012766 HL :ERROR! INCORRECT USER STRCK POINTER
012770 022713 012742 CHP mum (R3)  ;CHECK RETURN SDORESS ON USER STACK
01577 B0l ki
012776 HL ERROR! RETURN PC NOT ON USER STRCK
013000 012737 000006 00000 MOV SERRVEC+2, ancmvtc . RESTORE ERROR TRAP TO HALT
013006 00S067 164774 CLR ERRVEC+2
- TEST THAT MTPD INSTRUCTION CAN LORD DATA TO AN RDDRESS VIR THE STACK
- KERNEL MODE,PREVIOUS SUPER MOOE
0%33313 0{0701 177776 Miie: ™ stope thPsn 8PSH  :KERNEL MODE!!! V SUPER MODE!!
81 81 % W/ $KPTR, K 3951 xbuu éfhbxm’cf
oi:nes 0i2746 000600 % gsm " =(KSP)
0103 A0%% ooio0e Rov.  STENP -(ksP)  iBut RDDRESE O THE STACK
013040 01274 177777 MOV 1-1,-1kSP) :PUT DATA ON THE STAK
013044 00S037 001002 CLR sTEmP s PRESET om
013050 106636 NTPD (KSP)+ MOVE 8-1 T0 TEMP
013052 (22706 000S00 CMP 8KPTR, KSP s CHECK STACK PTR AFTER MTPD
013056 001401 BEQ .44
013060 000000 HLT : ERROR! INCORRECT STRCK PTR AFTER MTPD
013062 005267 165714 INC TENP 'CHECK THAT DATA KRS MOVED TO TEMP
0%3370 e BE? -+ - ERROR! DATA uor IN TENP
813072 Dmsms% PO SSP 'GET sup?‘a AK PTR
013074 022716 000600 CMP 8SPTR, (KSP) : CHECK nm supen STACK PTR NOT CHANGED
013100 001401 BEQ .+ :BY MTPD INSTRUCTION
013162 000000 HLT *ERROR! SSP WAS CHANGED BY MTPD INST.

;CHECK THAT MTPI CAN LOAD DATA TO AN RDDRESS VIA THE STRCK
: SUPER MODE,PREV USER MODE
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ong’x(ahggc 1{-ocxeo-n PROCESSER STATES TEST MACY1l 27(732) 03-SEP-76 1B8:18 PRGE 38
e - 111, PREY USER HOOE!
+ | -
8131 Y §1 MOV cgm ssi gf SL% é’rbtx
131 MOV SUPTR, -(SSP)
oxaxg 6 MTPD  USP :SET USER STACK PTR
0131 1279 001002 MOV nsm -(SSP)  :PUT ROORES ON THE STACK
013132 01 177777 MOV 4 -lssP) PUT DATA ou THE STACK
013136 1002 R PRESET DA
013142 0066 MTPI (ssp) ; -1 r TEMP
013146 Ol 10000 177776 MOV 8PSH, J8PSH s KERNEL noog'“ PRE V SUPER MODE!!
013154 106506 MFPD  SSP !GET SUPER STACK P
013155 (022726 0OOS7H CHP 8SPTR-2, (KSP)+ :CHECK SUPER smcx PTR AFTER MTPI
013162 00I40] BEQ e
013164 %ocm HLT :ERRR! INCORECT sum STACK PTR
8131;3 012737 030000 177776 MOV $PUM, 38PSH cf u?e o USER MODE!!
13N 1 MFPD  USP 7 ”CE%u PTR
013176 022726 000700 CHP SUPTR, (KSP)+  ;CHECK THAT USER STACK PTR WAS NOT CHANGED
013202 001401 BEQ pef
013204 000000 HLT :ERROR! USER STACK PTR crmcsn BY MTPI
gxalgos 7 165570 INC TEMP :CHECK THAT DATA WAS MOVED TO TEMP
133] 1401 BEQ Y
013214 LT :ERROR! INCORRECT DATR IN TEMP AFTER MTPI
s TEST THAT MFPI CAN GET DATA FROM AN RODRESS VIR THE STACK
KERNEL MODE, PREV SUPER MODE
013216 01070 tii4: scopt
013020 012 010000 177776 MOV BKM+PSM 39PSH  ;KERNEL MODE!'!. PREV SUPER MODE!!
013226 012706 000S00 MOV 8KPTR, K5P :SET KERENL STAEK PTR
013232 0io746 000600 MOV 8SPTR, -(KSP)
01323 1066606 MTPD  SSP -SET SUPER STACK PTR
013240 00S066 177776 CLR ~2(KSP) ; T DATA STACK
013244 012716 001002 MOV (KSP) SS STACK
013°S0 012737 177777 001002 MOV o-x h1EMP Lono DATA ¥mo ADDRESS
013256 006576 000000 MPI  3(KSP) rgm ;ﬂ
013262 022706 000476 CMP 8KPTR-2,KSP u:cx TRCK PTR AFTER MFPI
013266 001401 BEQ e
013270 000000 T - ERROR! INCORRECT STACK PTR AFTER MFPI
013272 Ge2716 177777 CHP 8-1, (KSP) :CHECK DATA ON THE STACK
013276 00140} BEQ .44
013300 000000 HLT : ERROR! INCORRECT omn MOVED ONTO THE STACK
013302 006506 MFPI  SSP :GET SUPER STACK PIR
013304 022726 000600 CHP 8SPTR, (KSP)+  ;CHECK THAT SUPSR STACK PTR WAS NOT
013310 001401 BEQ L+ :BY MFPI
013312 000000 HLT ,gnon- INCORRECT SSP
s TEST THAT MFPD CAN GET DATA FROM AN RDDRESS VIA THE STACK
:SUPER MODE, PREV USER MODE
SR BT o i T R S one 111, PRV USER O
01334 8127 000600 nov :gm S ssr sugge smtx PTR
013330 012746 000700 MOV 8UPTR. - (SSP)
013334 106606 MTPD  USP ssr usen STACK PTR
01333 0i2726 001002 MOV 8TEMP, (SSP)+ THE ADDRESS ON THE STACK
013342 00S066 177774 CLR -4(SSP) PRESET DATA ON THE STACK
0136 012737 177777 001002 MOV 8-1 J8TEMP PRESET MEMORY DATA
013354 106556 MFPD  @-(5SP) MOVE TEMP TO THE STACK




MAINDEC-11-DCKBO-R PROCESSER STATES TEST
CCKBOR.P11

2O0000000000000
hin
SRS

) ey e

0000 0000000 OO0 OO0 O0O29°00000000000
)
U
P -
n

Pt Yo Prsets P Pt Pumts o frmet Pt P Pumt s P Pums [ Pt Pt Pt P Pt ot vt Pt Port Puns Prmt ot Puat Pt

012737

010000
000578

030000
000700

000576

177776

000474
013520
070340
000S75

177776
000006
000022
000022

165156

177776

177776

000002

000004
000020

NO3

MACY1l 27(732) 03-S5eP-76 18:18 PRGE 39

OKM+PSH,J8PSH  ;KERNEL MODE!!! SUPER MOOE®!

%Tn-a.tksm &QCK% Q%CK gTR RFTER MFPD

SKM+PUM, J8PSH lw MOOE ! !
UsP E.E’g ACK TR

PTR, (KSP)+ 3 USP RS NOT CHANGED

;ERROR! USP CHANGED BY MFPD
a:gm—a CPECK DATR ON THE SUPER STRCK

;ERROR! INCORRECT DATR ON SUPER STARCK
J#PSK

;CHECK TRAP SEQUENCE WHEN SUPERVISOR STRCK PTR IS 00D.
s THE TEST &BERPS FROM USER TO SUPERVISOR AND THEN FROM SUPERVISOR TO KERNEL

END:

MOV

8KPTR, KSP ; SET XKERNEL STARCK PTR
.Iéksetg RRVEC ;SET 000 ADDRESS ERROR TRAP

3T116P, 3sfOTVEC
nsn+9n?v7 S8]0TVEC+2
8PSW’ 1y

g s SUPER
#SPTR+1, SSP SSET svncx PTR 00D
:USER MODE!?

SUM+REG, 38PSH

;TRAP_T0 SLPERVISOR
S3PSK :KERNEL MODE!!!

:ERROR! 10T FRILED TO TRAP
J8PSK s KERNEL nooc

;ERRORY NO_0D0 ADORESS TRAP ON 000 SUP-
:ERVISOR STACK PTR
8§5TR-H,KSP ;CHECK KERNEL STACK PTR

EPROR' IKZORRECT KERNEL STACK PTR AFTER
II&I&R,(KSP) CtECK RETLRN PC ON KERNEL STRCK

-ERROR! RETURN PC FROM ODD ARDDRESS
TRAP NOT ON KERNEL STACK
nsnwunwnm 2(ksP) ;CHECK STATUS ON STACK

; ERROR! INCORRECT STATUS ON STACK
SSP sGET SUPERVISOR STACK PTR
l%f"TR-3,(KSP) iCHECK SUPER STACK PTR

ggggg' INCORRECT SUPER STACK PTR
JUPSU : KERNEL nooe"'
SERRVEC+2, 94ERRVEC
$I0TVEC+2 98 IOTVEC
SMIOTVEC+H?

ICNT ; INCREMENT PASS COUNT
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MAINDEC--11-DCrB0-A PROCESSER STRTES TEST
DOKBOR.

165152 0120C0
165174

Glg767 Wi’ 163722 DONE:
1% 163714
\ 000042

165116

—
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03-SEP-76 18:18 PRGE 40

; 12000 PRSSES COMPLETED?
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G

N
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R
! ’.5, ING BELL
éﬂalne :GEY ogr mn{;o?qns)rm ROORESS
9.l5) EQT% 70 DECTAPE nSu??on
s OVERLAY FOR
:ACT1L
START
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CROSS REFERENCE TRBLE -- USER SYMEOL

ESER STRTES TEST
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MRINDEC-11-DCKBO-A PROCESSER STRTES TEST MCYLl 27(732) 03-SEP-76 18:18 PRGE W
DCXBOR.P11 CROSS REFERENCE TRBLE -- USER SYMBOLS

W T W B % %6 %8 W 9 1010 1047 LSS
1631 1

RI_ =xQ0L ") 1323

RI0 =X000.0 L OO T TR oI Yot I L R v YL
189 1&e L8l leer 1209 123 22 1% 185 l7ee 178 12%

RIl  =X0O0OOI e ! ! :

fie =000 dies (TR ot e 38 B B O 3 B 1B I

- R R RN R R
e 1 1 | i | i 1t 1 1

RI4  =Xx00000M lw§o 177% 1178 1230% 123 1253+ 1258 12e1s 1703+ 1716 1804+ 1807

RIS =xpo000S I43e S Gl 12 127 uZ7le 1z ,

S - N

oo S5 BB WU B R 2 e e

e :xg%c o 1% ?é' -8 %g: 1230 17 g 1Y

>eore = Qo @' 8 8 B N g 2 B i M T
eaé B Ba1 by ggs g;f 358 49 %1 974 0 100
IV S TR B (9 S ¢ SN 1 S - N ¢ B S 1 S 5
iosl eIl 163 1M [ees isaé. izel g3 4783 10 B0 18w

SLR = 177774 li.ggl L %l 3% 629 1?‘:‘ I » % I411#

Wocews g o gY &3 ff Bl o W & B AU
TS B T o Y Cr AL T Y F TS R B
1578 1599 1%2 %ée %'?a %27 1738 1750 1753 18 1843  lesl

SPTR = 000600 1%, ‘? gl 230 5 e w2 we v s 7
% 1305 e S 1110, }??f i1,3 }gﬁ {?52 {3% 13% 1338
feai  1eq i:?f 128 1§a 1?18 1313 t BT Bt 1751
5?5‘ %sg 8% 1882 1890 1925 1938 1% 1955 1972 1985 1993

el T L T A A <
oo o om o 5F B BB s
wég: wééi 14&‘ les 15010 1s§9' 1%& 1832 187 18 1%1' 1535+
18 1820, 1873" &% 18" 150 1@ R I B @Y 1B
1933+  1994# j9ve# 1997¢ 1999 2001  2026% 2OMS

START 001012 210 2198 2068

S& = 177570 178 227 289

TeIT = D00D20 1998

TBITVE= 000014 1618
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TralE -- USER SYI_XL
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1S78 2060

WRIT s70

.RABS 115

.ENO 2069

-NLIST 1M
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-REPT 208

TITLE 113

ERRORS DETECTED: O
DEFAULT GLOBALS GENERRTED: O

#DCKBOR, DCKBOA . SEQ/SOL /CRF /DS : ERF Z/EN: ABS=DSKM: DCKBOR. P11
RUN-TIM: 7 15 5 SECONDS

RUN-TINE RATIO: 632/29=21.7

CORE USED: 9K (18 PAGES)

- LOM

03-SEP-76

—— e ——— —— e

18:18 PAGE Se

SRS, U — ———



MOY

;iiiééééééllllllll
i l

118411111111111111
111 2223331




