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TRRCT

STS MT %l%s{m &

oE e / ngED TIONS ARE ALSO TESTED.

REQUIREMENTS
QUIPMENT
7T our
IS PROGRAM USES 0 THRU 17500
PREL IMINARRY PROGRAMS
O0ORA THRU DOMA
LORDING

PROCEDURE
LORD PROGRAM USING RBS LORDER
STRARTING
R T WL oo L. e
OPERATING PROCEDURE
SHITCH SETTINGS
INE RBSTRACTS

% IS A MOVE PC,R]1 RND STORES THE PC+2 IN RI.

HLT
MY IS A HALT INSTRUCTION.

L ERRS ML CUE WLT ot vecToReR

% gi NUE TO PROCEDE TO MEXT TEST
PREVIOUS SCOPE

qgm iy *ﬁﬁ ] ey

%‘rbu m:?&gu & xuc?;ns'm. uxm?‘u&guw

00P ON TRAP FAILURES mcu xu THE FOLLOWING ROUTINE
HE ROORESS OF TRAP VE
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Pll
: TRAPVEC M
mg & 812716 ;move scome mss 10 STACK
MMC) % % 18' rest’
RESTORE ALL LOCATIONS BEFOAE€ PROCEEDING TO MEXT TEST.

7.0 RESTRICTIONS
NONE

:

8.0

W&&mwm) WILL CONTAIN THE
1 RS Yas reout 1 muE.

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

X
11 MAINDEC-]1-DCXBO-R PROCESSER STRTES TEST
g NC, M0, SEQ

ZBIRRZRR2BBBIRR L8

$=0 Pt Pt ot s P s Pt Pt P et P Pt e

Pt Pt Pt Pt

Wo— O

TEST W TH] T%T TESTS FERTURES OF THE THREE PROCESSER STATES AMD INCLUDES
Tg R.L OTHER STATES, AND MFP/MTP INSTH.IZTIG"E IN ALL

T% D AND EXITED IN KERMEL MOCE.
STMYI!C

x:qzx smcx POINTER IS AT 500
(EER STaCC eniNER 1451 700
WILL RI ST 1S COMPLETE
-REGISTER RSSIGNMENTS
RO=x0

Rl=x

“B ; KERNEL STRCK PQINTER
SSPz4b s SUPERVISOR STRCK POINTER
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TUSP!’G
33

;USER STARCX POINTER

;MOVE PC TO R
23 ;TRRCE TRRP, -
PRTY&:ﬁ
i
VECTOR RNDRETSES
CsY ; ADORE VECTOR
g
i

PIRG VECTOR

)
3
Lo
*z
Y .......é....‘...
.'ﬁ . EEM ”:

(IR TN TX 1] .. L A JX X T LT TR TY T T
B 9B - .

ﬁaﬁ“ﬁ“’: Fn o

el

;STATUS REGISTER BIT RSSICGNMENTS
- ¥ °

;MISC. BET ﬁg

I ;USER MOOE
M=) : MODE
'S PEVISOR MODE
KM=0 : MODE

:
:
338
T
:

<O
'!:’N
>
~NTO
o O

I; IN PSi
i1 N B2
=N "2 BIT INPS
N=10 i'N BIT INPS
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010000

; TRGS

ICNT:
TEMP:

FOI

MACYLl 27(732) 0Q3-SEP-7¢ 18:18 PRGE S

PIRY= 10000
.=0

L sreaT
.21000

0
1]
.2. %6

;LEVEL 4 REQUEST IN PIRQ

;GO START

; CONTAINS PRSS COUNT
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STARRT: mv ﬂ(.PTR KSP

PP "‘é‘m wsu mﬁs?ﬂq's CORRECT

BEGIN: MOV po 5" TIALIZE THE STACK mmmm:sm
i el
MOVB  38SWR,JSUBREAK ;LORD MICRO BREAK REG WITH SRO-7
:CHECX THAT THE SPL INSTRUCTION IS A "NOP' IN SUPERVISORY/USER MODE.
-mst.pmvxsom MOOE .
) novs: E SSMHPRTY7, 39PSH ; SUPERVISORY MODE, PRIORITY LEVEL 7
SPL 0 :TRY 10 SET PRIOR}TY LEVEL =0
MOV goosu,m -GET PSM
CLR 8PSH
?‘!; Mﬂ TY?,R0
HLT ] sERROR! INCORRECT STATUS RFTER SPL
- USER MODE
ti: SCOPE
MOV 8UM, 38PSH :USER MODE,PRIORITY LEVEL O
SPL 7 : TRY T0 S} PRIORITY LEVEL 7
MOV 39PN, RO
CLR 9P m el
grEP ug.m : TEST THAT SPL DID NOT ALTER PSH
u? ] :ERROR! SPL CHAMGED STATUS WORD

; CHECK THAT RESET IS R 'NOP’ IN SUPERVISORY/USER MOOE

t?"“"ﬁﬁk

ESH-PUNPRTY?, 38PSH -PRESET STATUS
5&1 88ITh, TS :SET IE BIT IN TXS
MOV a-Psu RO ; :GET STATUS WORD
MOV Ré :GET TS’ oy
&R i R IEORIT
gga mmm RD: TEST THAT STATUS DID MOT CHANGE
HLT RESET
grxit aa“x‘rs,nz ;?EE?”T...ST 1€ 8T DID nor CLEAR
MLT | :ERROR! RESET CLEARED IE BIT IN TKS
: MODE
?gE:E SCOPE
MOV SUM+PSM+REGHPRTY7, J8PSW : PRESET STATUS
BIS 88176, 1KS SET IE AIT IN TKS
RESET : RESE
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00129 17777% MOV #PSl R10 :GET STATUS WORD

i {oea% oy rxg'm &L e Bt

1 m& 17777% S'f'ci SUM, 99PSN ! ;xﬂr& 19

i 1S43N0 9‘13 GPRTY?,RI0  ;CHECK STRTUS AFTER RESEY
gl HT :ERROR! ]NCORRECT STATUS RFTER RESET
i 000100 BIT nggrs,n1a :CHECK IE BIT AFTER RESET
' [ ]
1& ES ;ERROR! IE BIT MRS CLERRED BY RESET
001310 17777% CLR J9PSH

- TEST A TRAP FROM SUPERVISOR TO KERMEL MODE
001314 (10701 ty: SCOPE
001316 127(9 gnsm MOV 8KPTR, KSP -SET KERNEL STACK POINTER
001322 01276 1362 176504 MOV sTyA, tRAPVEC
cmg 81% %7 | MOV mﬂw,mce
001 1 J000 1%’% MOV "N, 3 - SUPERVISORY MODE!!!
WIxH 01o7% mv  oSPIR,s5P ;SET SUPERVISORS STACK POINTER
001350 QG cee :CLEAR COMDITION CODES
001352 % TRAP
1354 177776 T™™A: CLR J9PSH
001360 0UC000 HALT -ERROR! DID NOT TRAP
00132 013700 177776 MOV 3PSk, RO
001366 0°S037 177776 CLR S8PSU
001372 O 010357 CHP NOHPSMHPRTYZ+17, RO ;1S NEM STATUS CORRECT?
UJI% 05140 BEQ T
001 0 T -ERROR!  INCORRECT NEW STATUS
unms C 2767 001354 177064 [ 8TYRA, KPTR-4 ‘WRS RETURN RODRESS SAVED ON KERMNEL'S
001410 OoI40] BEQ L+ - STRCK?
00142 900000 T
001414 © 2767 0ONM0000 177054 CHP 8SM, KPTR-2 :WAS OLD STATUS SAVED ON KERNEL'S
001422 CuI40 BEQ .+ *STRCK?
um:E cumﬁ HLT
001 022706 000NN CHP 8KPTR-4, KSP
001432 001401 BEQ pvh
00I4M LT
001436 01 ON0000 177776 MOV 8SM, JePSH -ENTER SUPERVISORY MOCE TO GET
DOl444 Q1 MOV S5P :SUPERVISOR STRCK POINTER
00i1W6 00SO37 177776 CLR arrdu
001452 000600 CHP eSPTR, RO
001456 mE 55181“ BEQ e
001460 000000 HLT
001462 012767 00003% 176344 MOV 8TRAPVEC+2, TRHPVEC
001470 00S067 176342 CLR TRAPVEC +2
: TEST TRAP FROM USER MOOE TO KERNEL MOOE

001874 010701 ts: SCOPE
001476 012706 000S00 MOV $KPTR x? ;§7 Wm“ PTR
001502 012737 001540 000020 MOV 875A, 9810TVEC  ;SET 10T VECTOR
001510 005067 176306 CLR 10TvEC+2 -XERNEL MODE RFTER 10T
WIS Qleryr 1030 177776 MOV unwsnmm,aégg {USER MODE L
001522 01 000700 MOV sUPTR, USP SET RCK PTR
001526 000277 5CC :PRESET CONDITION CODCS
001530 (000004 107 :TRAP USER MODE TO KERNEL MODE
001532 00SC37 177776 TSAA:  CLR 38PSW : KERNEL MODE!!!
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00153 000000 TR -ERROR! FAILED TO TRAP
001540 013700 17777% TSA: MOV 3PS, RO :SAVE STAT .
@% % g m RO KL MOELY ! 6 AETER 107
gxa % HLT : ERQOR! xncomscr STATUS AFTER 10T

1 001532 176706 P nsm KPTR-4  ;CHECK KERNEL STACK PTR
RIST o Al At
%1?/3 150357 17667% mmmm ES’FS" e ;CheCK M STA &u 107
m{soo o0 E? T STATUS SAVED ON STACK AFTER 107
R S ownae GRS
001610 071401 BEQ peh
001612 HLT : INCORRECT RETURN PC SAVED ON STACK
001614 O0i 140000 177776 MOV SUM, 38PSK : USER "y
m{saa g;ggm MOV ausp RO .
81& C. % E‘,—,’? up ,RO 'c»cEchLrw USER STACK PTR
001634 Oul40l BEQ : W3S NOT mcrm BY 10T TRAP
ums% 000000 T Emon HRS CHANGED ON 10T
001640 012737 000022 000020 MOV 8I0TVEC+2,as10TVE

- TEST TRAP FROM USER MODE TO SUPERVISOR MOOE

00164 010701 te: SCOPE
001650 012737 001720 000030 MoV 8TBA, JSENTVEC  ;SET TRAP VECTOR
001656 012737 0C303e MOV 8SH m&;e : m EMT
RS I Y ol Y

16 1 MOV ST
001676 012737 14%+.X0 177776 MOV sUHREC, 39PSH ; USER m
001704 012706 000700 MOV sUPTR, USP , rrrgﬂ
%mg O~ EMT ,

171 17777 TeAR: CLR J9PSH ; KERNEL
001716 00100 HT s EREOR! rn ILED 10 TRRP
001720 013700 177776 TeR: MOV 3PS, RO : m'us Pgr TRAP
001724 010502 MoV g SP, R ; mogmcx
001726 DOS337 177776 CLR P8 1ed
001732 0c2700 cP ssnnm,m :CHECK STRTUS AFTER ENT TRRP
001736 00140} acg .
001790 00700 HL ;ERROR! INCORRECT STATUS AFTER EMT TRAP
83}7%5 iz f 001712 176624 grg; qusm,spm-q :CHECK RETURN PC ON SUPER STACK
001752 000000 HLT : ERROR! {ucomzcr RETURN PC ON su'sn STRCK AFTER EMT
001 754 '52337 144000 176614 CHP SUM+REG,SPTR-2 ;CHECK STATUS SAVED ON SUPER STACK
001762 001401 BEG .44
001764 000030 HT : ERROR! INCORRECT STATUS SAVED ON STRCK MLT
001766 022702 000S7Y CMP ISPTR-'-l.RZ s CHECK SUPER STRCK PTR RFTER EMT
f% s BE? 13 ngomscr SSP RFTER EMT TRAP
001776 8‘1’% 140000 177776 5»/ sUM, 99PSH S m&
002004 010600 MOV USP RO ;SAVE ustn STRCK PTR
002006 005037 177776 CLR J9P5u -KERNEL MODE!!!
002012 022700 000700 CHP oupm RO :CHECK THRT USP MRS NOT CHANGED ON TRAP
002016 001401 BEQ )
002020 000000 HLT :ERFOR! INCORRECT USP RFTER EMT TRAP
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002
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002
002
002
0ge
002
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00e
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0ge
002

Pt Puut ot Poutt ot Pumt Pumnt Jumss Puvd

010701
012737

Bi&o%

%2%

e
e

8%
&3
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Eie

&

001401

401

002062
1433

é

&3

L JEST
t2:

T7RRA:
T7R:

- TEST
t15:

T10RA:

T10R:

- TEST
ti:

TLIRAR:

T11R:

JOl
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TRAP FROM USER TO USER MODE
SCOPE

B el N W e

R e W”‘

:& t J#EB 10 TRAP
33PSk R10 Ew{'

Bl SRR

% omhn,um-u :CHECK RETURN PC ON USER STACK

",:,T. : .* ngmznmpcomssnsmcx
mc.nw :CHECK STRTUS AFTER TRT TRAP

%3

sERROR! INCORRECT STARTUS ARFTER TRT TRAP
8TRTVEC+2, TRTVEC’
TRTVEC+2

Tﬁﬂ’%ﬁm FROM SUPERVISOR TO SUPERVISOR

ST10R SEMTVEC ;SET EMT TRAP VECTOR
:g ,BREMTVEC+2 ;SUPER MOCE RFTER EMT

2-1a

8PSH :SUPER MOQE!!!
:spfg,ssp :SET SUPER STACK PTR
+377 :TRAP SUPER TO SUPER
9PSH s KEPNEL 1
s ER+JR! FAILED TO TRAP
gwsu.m ;SAVE STATUS AFTER EMT TRAP

s KERMEL !
,SPTR-4  :CHECK RE PC ON SUPER STACK

RTUS AFTER TRAP
Em. INCORRECT STRTUS RFTER TRAP

CSI‘HPSH,RO

R BRrBRL 3R E333338

nemvwa asenTvE

CLR Cee
TRAP SEQUENCE SUPERVISOR TO USER
W §T11A, TRAPVEC ;SET TARP TRAP VECTOR
MOV sUM, TRARPVEC+2  ;USER AFTER TARP
v PR i 2R ACK PTR
MOV #SM, 3bPSU igpmxsog MOOE ! !
§cc ;%sg@snm CODES
RAP+377 :
CLR 3 ; KERNEL 1
HLT ; rc%sp 10 TRAP
MOV 38PSH . RO ; sm
MOV USP, Re ;o8 ussn TACK PTR
CLR 38P5u %
CHP 8T11AA, (R2)+ crccx RE PC ON USER STARCK

;E;H‘?(ﬂ NCORRECT RETURN PC ON SUPER STRCK RFTER TRAP
S
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0N0017

150000

1724

;

5

o

17541
17777%
l?7??|'
010000

U

002412

140000
177776
177776

002476

175456

177776

176028

177776

175742

175306
175302

177776

~DCKBO-R PROCESSER STATES TEST MACY1l 27(732) (03-SEP-76 18:18 PAGE 10

BEQ e
LT ;ERROR! INCORRECT RETURN PC ON USER STACK
Er mxr,ma) :CHECK SAVED STATUS
? sERROR! SAVED STATUS ON USER STACK INCORRECT
&H’ umpsn RO :CHECK STATUS AFTER TRAP
;Log o2, mvtcm. STATUS RFTER TRAP INCORRECT
CLR 5
-TEST THAT THE 'HALT’ INSTRUCTION CAUSES R TRAP TO LOCATION 4 IN
: SUPERVISORY MODE.
tia: ™ score
MOV ERM JSERRVEC ;SET ERROR_TRAP VECTOR
% ucmcxsp ACK mm
MOV 8N, aksu fgm ?
HALT T TRAPS IN SUPERVISORY MODE
T12RA: CLR h?%ok
HALT i mu DID NOT TRAP
TI2R: MOV gg.m snvs svh
CLR xzm
g?; ug:wsn,no s CHECK smus m TRAP
H : ' CT STATUS AFTER TRRP
gg; aHam,mm ;Qg(z nfnm: Sc
HT ;ERROR! INCORRECT RETURN PC ON KERNEL STACK
: USER MODE
t13;  sCoet
MOV 8T13A, 38ERRVEC ;SET ERROR TRAP VECTOR
MOV #PTR K :SETY KE&L §mcx PTR
MOV 8,3 : USER
HALT HALT TRAP TO 4 IN USER MODE
T13RA: CLR 39PSH
HALT
TI3R: MOV 39PSH, RO
CLR 8PSy
CHP $KM+PUM, RO
asg .44
HL
cHP $T13RA, KPTR-4
!0 .”
HT
MOV SERRVEC+2, 39ERRVEC

: TEST INTE T SEQUENCE SUPERVISOR TO KERNEL MOODE
tis: SC@EP

? SSao ssen Pmonm LEVEL 7
8T14R, TPVEC TELEPR
y mg;ﬁagﬂ TPVEC+2 : VECTOR monssszs
g?s osmp(n J8PSH &P{Rv noos PREVIOUS USER MODE
MOV 05PTR,S§P
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P11
002602 000100 177564 BIS 88176, 38TPS :SET IE BIT IN TELEPRINTER
002610 gooawo 177776 14 BIC 3pnrv7,aopsu ;ggégthnt RRUPT
835255 l::::s _—_ ’ ﬁtq a"su 10 : NO INTERRUPT
885253 133338 177776 | S?g uun55
002636 goowo 177564 BIC 88116, 98TPS :CLEAR IE BIT %N TELEPRINTER
14200 EEP c§H+P§n+R£c+PRrvq,R10 s CHECK *NEW' STATUS
HL¥ ) ;ERROR! *NEW’ STATUS IS INCORRECT
000N 7Y CP 8KPTR-4, KSP
.
002616 175602 CHP 8T14AR, KPTR-4
EE? 44
76 070000 175572 CHP SSMHPUM, KPTR-2
1801 EE? ]
00271 §6§5§9 000066 175146 MOV 8TPVEC+2, TPVEC
002716 7 175144 CLR TPVEC+2
-TEST INTERRUPT SEQUENCE USER TO KERNEL MOOE
R T p— his: R0 T eKPTR.KSP .GET KERNEL STACK POINTER
002;53 81533? 170340 177776 MOV sUM+P(MHPRTY?  38PSU -USER MODE!!!
00273% 012737 ( 00040 MOV 8715 asPIRVEL PROGRAM INTERRUPT RQGST VEC.
%7‘750; 81% 1 % 000242 MOV mwsn»«mm.ngvm
1 7 MOV 8UPTR, USP SSET usEn STRCK POINTER
% m 172776 BIC $PRIYS 3 ;g;*r m;mxrv N#Evsu?
i 856563 177772 MOV $PIRY, J8P] sREQUEST AN INTERRUPT AT LEVEL 4
002772 177776 TI1SAA: CLR o3PS s (ERNEL MODE!!!
X77E HLT ;ERROR! NQ_ INTERRUPT REQUEST
3000 01 177776 TISA: MOV 48PS, RO : "NEW™ PSMW
mmo 7 174762 ELLE g;ggu :DISABLE 'REQUEST
Y4 ﬁg@gﬁg 655%58 CHP SKMHPUMHPRTYY, RO -TEST THAT *NEN’ PSW IS CORRECT
1401 BEQ .4 ; (ASPIRVEC+H2)
HLT : ' "NEN’ PSW NOT = TO (sPIRVEC+2)
k 4y 002772 175442 55"6 sy‘sm,xm-q : TS RETURN RDORESS ON KERNEL STACK
HLT | . gmon! mf'gum RDORESS NOT ON KERNEL STACK
: 170180 175432 CHP sUM+PUM+PRTY3, KPYR-2  ~ TEST THAT *OLD’ PSW WAS SAVED ON
) BEQ .44 s KERNEL $TACK
HLT : ERROR!
%s:a 000240 MOV sPIRVEC+2, I8PIRVEC
2 CLR SSPIRVEC+S
H‘EST mgg O‘T,EF.RE IS NO STACK OVERFLOW IN SUPERVISORY MODE.
896883 177774 ] MOV $1000, 3¥SLR sGET STACK LIMIT=1400
177776 MOV 8SH+P(M 8PS : SUPERVISORY MODE

MOV 8SPTR, S5P ;gg seSl’#Eg%csgn STACK

MOV 8 (SSP)
000030 mov  etl MIVEC
B35 1525k

040000 000032 MOV #SM,SBEMTVEC+2 ;ENTER SUPERVISORY MODE ON EMT
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Heg:
T16C:

T16D:
T16E:

TibF:

T16G:

T16ERR:

Ti6X:

}17:

T178:
T178B:

T17C:

T17D:
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T1BERR, SSERRVEC

3

jCLERR INDICATOR LOCATION
5227 2oi&Rror a1t

;SET_INDICATOR BIT
; SELECT RI1O-RIS

;SET INDICATOR BIT
;SET INDICATOR BIT

o

RE*-
O—C)H

1 =Dy,
Sin® >
e

%B%

sémltssn NOICATOR BIT

:??u TPVEC Efgo mra VECTOR

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

88176, 3k :GENERATE AN INTERRUPT (VIA TELEPRINTER)
‘WAIT FOR INTERRUPT

e8176, 38TPS

sTPVEL+2, TPVEC

TPVEC+2

840, TEMP :SET INDICATOR BIT
;EMT TRRP

8100, TENP -SET INDICATOR BIT

38PSk KERNEL MOOE!!!

8177, TEMWP :TEST THAT INSTRUCTIONS WHICH COULD

L4 :CAUSE OVERFLOM DID NOT OVERFLOW.
; ERROR!

T16X EXIT TEST

S8PSH

:ERROR! STACK OVERFLOWED IN SUPER
: SUPERVISORY MODE TEMP GIVES THE INST-
'RUCTION WHICH CAUSED THE OVERFLOW.
38SLR :CLEAR STACK LIMIT
SEMTVEC+2, JsENTVEC

SSENTVEC+R
#4900, J8SLR :SET STACK LIMIT =1000
sUM+BSM J9PSW i USER MODE'!!
'”Tﬁ“ﬁémc

) :SEY USER STRCK POINTER
TEMP CLERR INDICATOR [ OCATION
7. 7178 :PUSH ONTO USER STACK
8400 TEWP :SET ERQOR INCICATOR BIT
ol TEWP :SET INCICATOR ag
§ t17¢c :PUSH ("0 USER STRCK
1000, TENWP :GET ERWROR INOICATOR BIT
82, TEhP :SET INCICATOR BIT
RS -(SSP) :PUSH ONTG USER STRCK
"N TEP :SET INCICATOR BIT
tREG, 38PSH 'SELECT RIO-RIS
7.71%D :PUSH ONTO USER STACK
82000, TEMP :SET ERROR INDICATOR BIT

I
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003772 00S037
003776
004002

NO1
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DCKBOR.P11
MOV 8T17E R12 :SET u' RETJRN FOR RTS
RTS R12 G0 T0 Tl
9 ‘SET xmxcaroa TO SHOM ERROR
‘T17¢
axg omtm (3, :SET ERROR INDICATOR BIT
E&v '*?7c TRAPVEC :SET UP TRRP VECTOR FOR TRAP
MOV nun+atc TRAPVEC +2
BIS
8IS 8100 Ttnp
ggg -;;ﬁ : KERNEL MODE!!!
? 8177, TEMP
HLT
BR T17X
TI7ERR: CLR 39PSH
AT :ERROR' OVERFLOW OCCURED
T17X: CLR IR
174172 MoV $TRRPVEC+2, TRRPVEC
CLR TRAPVEC +2
iggr TRAP 8 RETURN SUPERVISOR-KERNEL -SUPERVISOR
T MoV SPTR KSP
000022 MOV $FEG 5axorvsc+e
000020 MOV 87208, 3810TVE
177776 MOV SSH+REG +PRTYH,JOPSH
%%§ R10
175072 T20RA: MOV 38PSH, TEWP :GET RETURN STATUS FROM IOT TRAP
177776 BIC sUM_ 38PSK -KERNEL MODE'!!
174550 CHP nzbm KPTR-4 uccx THAT RETURN ADDRESS WAS
EE? VED O KERMEL STACK ON 10T TRAP
174540 ggg csn+n£a+9nrvw4z kprn-a ,ggsgg THAT svnrus uns snvsn
LT :
175032 ggg e§ﬁ+n£c+9nrvw+z,rsnp :82282 s*"?ﬂgaﬁituansgugv
HLT ) -E
éeug %? : CHECK rFm COM RI10 WAS EXECUTED
HLT :ERROR! COM R10 NOT EXECUTED AT T20A
BR 121 :GO TO NEXT TEST
T20A: 3?? RIO

; JEST THAT MTPD/I POPS WORD OFF THE THE APPROPRIATE STRCK (RS
sDETERMINED BY BITS 18814 IN PSW.)
:MTPD, KERNEL MODE

tal:
CLR
MOV
MOV

SCOPE

J8PSU
sKPTR, KSP :SET KERNEL STRCK POINTER
s-1,R0 'PRE-SET RO
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SSER STATCy YEST MACY1]l 27(732) 03-SEP-76 139:18 PRGE 14
(KSP) : TACK
010011 17777% ﬁo mwgm.aﬁsu ;%(ggjg%é
0VE o s e SIS
27 1 &n; ﬂz,nz .CHECK SYATUS AF TER MTPD
* M ' ;ERROR! INCOPOECT STAT
g igs 000502 &m ugma,xsp ;on K$p xucauém BY gs
- u.? ' :EIROR! KSP DID NOT POP
C s 57 RO :0I0 WORD ON STACK (0) GET T0O RQ?
C~.421 E? .4
0U0CA0 ML :ERROR! MTPD DID NOT POP J OFF
+KS5P INTO RO
01070 e
C 3‘5 177776 " CLR 39PSH - KERNEL MODE!!!
E % 000500 MOV #PTR, KSP 1SET xzm;g &mcx PTR
CLR R -FE8ET R
Gierib 177777 MOV 8-1 (#SP) -PRESET DATA ON THE STACK
g'an?, 030006 177776 %x Rz%zw,avsu 5“ i*msn STATUS
C . 77776 MOV 38PSU ‘GET sta
gﬁé fm:m ggg 'ﬁf’*% :CHECK STRTUS
G H.T ] . ' ING T STATUS
& ’f@‘f 000502 n; ug:ma.xsr ;% s{ncx 953 Agm HTPI
000000 HLT ) -ERROR! INCORRECT STRCK PTR
0202 & R2 :CHECK THAT MTP] MOVED DATA
0C 1401 .4 : STACK T0
000000 HL : ERROR?
-MTPD, SUPERVISORY MOOE
3 fea: anr . PRESET R3
nia'm Ow4000 177776 MOV g;ssg J3PSH su;sn s%‘eu oR
@ i%% % o-.}‘.( ) 5%?’?73 ON SUPER STACK
: T R13
000261 SEC ;g e
177776 Wor Do RL0 17 oA AN
:33 gsp,nla : STRCK POINTER
BIC s’ 39PSN < KERNEL MODE!!!

GN+C,R10 ; CHECK STATUS RESULT
;ERROR! INCORRECT STATUS AFTER MTPD
oﬁrn+e.nxa s CHECK SUPER STACK POINTER

R WSS B 7 P

.4
;ERROR! NTPD FRILED TO LORD RI3

8
S
ot ataE

— . e



wc-u-wm—a PROCESSER STATES TEST MACY1l 27(732) 03-SEP-76 18:18 PAGE 1S
17777% CLR 39PSH +KERNEL MODE!!!, RO-RS
ET aaw :CHECK THAT R3 [AS NOT CHANGED
u.? : -ERROR! MTPD CHANGED INCORRECT REGISTER
MTPI, SUPERVISORY MOOE
13;9 SCOPE
1 % 177776 MOV AWSH  ; nooc'" vusenrm:"
00420 012706 MOV TR, S5P : gr
00N ?6& (35P) : TR ON swsn STACK
004 ie 177777 -1,RY ;
OO - 262 v 'v'
CI?“*— L G :H I FN
G 5 8"” Q 17777% MOV gwsu RO
o~ 2 G 5; MOV SP.Re smcx PTR
o .37 1777% _  CLR P
o~"0 G .0 C70004 gﬁ SSM+PUM+Z, RO u:cx smus nmn MTPI
O~ 4 0GI% Q L+
0CM MY :ERROR! INCORRECT STATUS RFTER MTPI
0M310 022702 000602 O 8SPTR+2,R2 :CHECK SUPER STACK PTR RFTER MTPI
ng}q Em BE? -4 T su=cn STACKX PTR AFTER MTP1
Ex:N ST N TET RY %m %?
004322 001401 BE L4 n?(
00v324 000000 ML ;Emoa. xran.snronov:mmrom
-MTPD, USER MODE
00MN326 010701 tos: ' ScoPe
R A i
00N %&1 177 'ég -1, (5P} 352 =34 ?a% USER STACK
004350 \77777? 'en% #-1,RS msn RS
gﬁ 6& RS ;RS*( )
e ! e T OV DR TR PTh
gﬁ 8}% 17777% CLR !‘i’ésu WE-EL er-W(
004 0‘“2746” 150011 g?; W,m : CHECK STRTUS RFTER MTPD
HL ) : ' cT nrm MTPD
s R, ) mere [ Do stans o
O0M4O0M 001401 BEQ e
HLT ERRORY 1 T USP AFTER MTPD
m ﬁ &nc RS usf{%x mn MOVED DRTR FROM
1 1401 8 L STACK rg
0O¥414 000000 HLT :ERROR? MTPO FRILED
-MTP], USER MODE
0016 010701 toe: ' SCOPE
o ﬁ% 69;‘“”“”@ 177778 L g ﬁﬂ‘
Bk 16 1757 Bee l-l,((Jg‘; ?nng(a USER STACK
004436 0S2700 177777 BIS 8-1,R0 ;PRESEY hgai
002 000257 ccé SET STATUS (ALL CC'S=0)
00v444 006600 MTPI RO ‘RO* (USP) ¢
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MACYLL 27(732) 03-SEP-76 18:18 PRGE 16
MoV 3PS, R2 STATUS AFTER MTPI
nov R3 ssg} 75 NTP]
CLR gsl;’éu TP'
&P mﬂ 2.R2 cn:cx STATUS AFTER MTP]
n? ) : ERPORY  IMCORPECT nrus AFTER MTP]
? u&me.ns :CHECK USP RFTER
) AFTER MTPI
M gt A
9 R -u ? STACK T0
"R {En~JR! MTPI FRILED
:TEST THAT NTP O OFF STACK INED BY BITS 1S 8 1M
;Tﬁo smcx POI N‘rénpog n‘tjﬁm vcg gY sx 15 512).
}2759*. (KSP)+
) %gk usn J9PSH ;
% wmpsn 39PSH : "Isﬁv POEEe MOOE ! !
MmOV & PTR, k&P : stalx POl
MOV 8SPTR. (KSP) s
3%0 SSP :S§'EE(E§§0
MOY 38PSH R2 : A
MOV 8SN, ¢ RPSM ; ¥
oy S ) : i‘?hcx POINTER
CLR 4 : e
P 8SPTR, RO :CHECK THR snﬁn STACK PCINTER MRS
E? ol % & mro'n ¥ T SUPER STACX POINTER
F mﬂ R2 :% STATUS J!fg HQPSE
WY ] :ERROR! INCORRECT STATUS ARFTER MTPD
- USF+ (KSP )+, MTPD
t36: SCOPE
MoV sUM, 39PSH usen "
A R TR POINTER ooE s
MOV exPTR, K&P ssr %‘mﬂ. smtx POINTER
MoV sUPTR, (KSP)
SCC :PRESET
NTPOD s USPe (K
MOV s 195K R2 usgg cC
MOV &M, 3 8PSH 1
MOV USP go ; n&"r# TACK POINTER
CLR > sP8u KE m&m
CHP sUPTR, RO oK THA mPo SET USER STACK
BEQ e NTER PROFERL
HLT moa
CHP sKPTR+2, KSP CK KERNEL STACK POINTER
Eg e




MRINDEC-11-DCXBO-R PROCESSER STATES TEST MACYLLl 27(732) O03-SEP-7% 18:i8 PAGE 17
OCXBOR. P11
{ fI(SI'*i (KSP)+ _MTPD
SPTR, KSP
@? gx% m @k M.(Km :nzsg DATA ON KERMEL STACK
HIH) {
@%g 1901 0007 % gp kP T mo A, ngca?‘m
008720 ? &é" m%‘ FR d%m
-5SPe (SSP) ¢
oN722 01070 , t31a: H&soeps 3 .
Ny ﬁaﬁ 000 177778 - 30PS :g%’&‘stm’%“nﬁ‘"
OOM7M 012737 000600 000000 MOV 8SPTR, 380 : TRCK POINTER VALUE ON STACK
N7 O 277 SCC ,
U:?;m “x 3 17777% nov: §5Pm R2 &‘g A
e Si,ﬁé MOV P R) : zkrg IRk POINTER
ON7SH O 177776 CLR Pdu .
C 4760 "0 000600 gw 8SPTR, RO Tmsnswsnsmcx
N 20 ] -
HL m
CN770 62702 0S000! CHP SSMPSMHC,R2  ;CHECK STATUS RESULT
N7 0GIN01 asg v
00N778 000000 HL :ERROR! INCORRECT STATUS AFTER MTPD
: USP+ (SSP)+, NTPD
1 t3is: W
1 sUM, 39PSH m%m
oEol4 Of oy et T ek ST MODE ! !
31% MOV sSPTR 553 ;&ﬁ‘: atxpgm!fgn
CLR -(ssp} 'gﬂn? STRCK POINTER ONTO
]
SCC *PRESET CC'C
m: LSD USP : &
MOV StPSH R2 ; SAVE T STATUS
MOY SsP, RO ; ;mcx POINTER
%3 Sﬁg'ﬁa E ’ écx POINTER
oLR o2P8U : mg
gg; cﬂmzw.m s CHECK RESWLT smus
HLY ) sERROR! [ CT STATUS AFTER MTPD
% $SPTR, RO :CHECK SUPER STRCK POINTER
HLT :ERROR! INCORRECT SUPER STACK PINTER
gg qu :CHECK USER STACK POINTER
HLT ] -ERROR! MTPD FRILED TO SET USER STACK POINTER
- JSP+ (USP)+, MTPD
t3ic: Tscofe
170000 177778 MOV SUM+PUM, 8PS ;USER MODE'!?, PREV USER MODE!®
000700 MOV sUPTR, USP :GET USER STALK POINTER




FO2

%cmm—n PROCESSER STATES TEST MACYLl 27(732) 03-SEP-76 18:18 PAGE 18
00S122 005016 CLR (USP) :PUT NEM smcx VALUE ON STACK
00S124 000257 cee s PRESET
00Si2b 106606 MTPD  USP s USPe (

1 1 177778 39PSH. RO
gn gx@ .’33 USP_ Re :é:& %&3 STACK POINTER
005 | \7777%6 1o s KERNEL et
:,:,. 170004 P wz,m s CHECK ST
1 ) w %cr ATUS RFTER MTPD
%ig gwm &ﬁ R ‘ nBIETR BINTER Ve
005156 000000 HT ) :ERROR! MTPD FRILED TO SET USER STRCK POINTER
- GGP» (KSP ) 4, MTP1
msxs 81% tg SCOPE
0051 1 0M0000 177776 MOV 8SM, J9PSH SUPERVISORY MODE!!!
1 5 4 :PRESET &0PER STACK POINTER
I =
1 177776 KERNEL MODE'!!, PREV SUPER MODE'!
0~">R 012716 000600 MOV 8SPTR, (KSP)
o .113 0r 606 — g: :G5Pe (KSP) ¢
s R R 5 e Ui
6 N 8 3 1 CLR P : nooE “9(
005230 C 2767 000600 173SW O 8SPTR, TEMP s CHECK_THAT TOP WORD ON KSP (8SPTR)
00S23% BO149 BE ref W INTO SUPER STACK POINTER (SSP)
mse% HL : )
- USP+ (KSP) 4, NTP1
0oS2%2 01070 t SCOPE
D<o mzn# 140000 177776 MOV oLM, 8PS ;USER_MOOE
L =2 81% 677777 MOV -1 PF-SET USER STACK POINTER
g‘c é‘i --- 17777% oy (KSP) »30PS :PRESEY dith oﬁ"x&a QPREVWS
1 SR 3 %x - USPe (KSP+
<270 0l 140000 177776 %g u,gowsu ;t.stf'a 1y ol
% &ﬁﬁ 177776 CLR S '&M“ﬂ’“ E
00S304 005700 gr RO crtex TAT DATA ON KERMEL STACK
oosar% NO140 ? .4 novggpro USER STACK PTR
00531 HL
- USP+ (SSP )+, MTPI
005312 010701 133: “scoe
DOS314 Qi 140000 177776 MOV sUM, J8PSU : USER nooem
R 3 N
1 070000 177776 38PSH xson vIOUS USER
000700 WV 8PTR,-1SSP)  ;PRESET bma oussgwcn
NTPI  USP
005 1 140000 177776 MOV 8UM, 29PSH s USER nobc'"
1%, MOV gsp RO sms USER S$TRCK PTR
02 mm CLR P8 : KERNEL 1
X CP SUPTR, RO :CHECK THRT MTPI MOVED DATA FROM
005360 001401 BEQ e 'SUPER STACK TO USER STACK PiR
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ﬁ ﬂ-m-ﬂ PROCESSER STRTES TEST MACY1l 27(732) 03-SEP-76 18:18 PRGE 19

000000 MY sERROR! MTPI FRILED
. (SSP)+ NTP]
N

177776 W SSM+PSH, 38PSK

8 o

SUPER noo:'" PREV SUPER MOOE!!
)Ti ON SI.PER STRC

0S0000 :
000600 :
1 %SP : (
MOV aSP RC : TACK PTR
6&7& P cSP$R,R0 2% nth1 DATA ON
0 et : STACK TO SUPER STACK PTR
000000 HLT -ERROR! MTPI FRILED
*(USP) +
815% ?g SCOPE
1 170000 17777% MOV SUM+PUM, J0PSH  :USER MODE!!! msvmnooe--
81 000600 MOV 8SPTR, USP Sg:n ?
15;1]55 000700 MOV sUPTR, (USP) DATA ON usan STACK
006606 MTPl  USP uspousm
1 MOV USP. RO spvs USER STACK PTR IN RO
e i &
P sUPTR, RO cm:xmn nﬁxmv'eommon
001401 BEQ e sUSER r% rg STACKX PTR
000000 HT :ERROR! MTPI ¥EE

;TEST _THAT MTPD/1 TRAPS ON AN 00D RDORESS DESTINATION
! KERNEL. MODE

o Blnduind DR 2L

010701 t3¢: scgn: ]
% %v skPTR, KSP
i MOV -1, (KSP)
2737 000004 MOV 8734Q . ISERRVEC
7 1 CLR mve¢+e
106667 172261 MTPO ,mps ON 000 noonsss
TIBAA: HLT ; I'?
7k 000476 136A: % ugm-e,xsp ; &%s T*(1 POP AND 2
000000 HLT zmom mccmscr VALUE IN KSP
mi 005516 172740 gp alqasm,mn-a sCHECK RETURN PC ON STACK
000000 u? :ERROR! RETURN PC NOT ON STACK
- SUPERVISORY MODE
mc'n:# 137: SCoee
012737 ONM000 177776 noV SSMREG, J8PSH
ara mo mssn R10
%ggu 177776 BIC gﬁwsu RS
1 1 MOV '& cormm? 0DD RDDRESS
005566 012706 000600 MOV TR, SSP ss SUPERVISOR'S STACK POINTER
005572 oizm 177777 r’ngvv é,éssm =1 15 THE o%am 10 aevsaeogo
81575 095558 D000k Hov .Zmua ERROR
005612 106620 MTPD : TRAPS ON 00D RDORESS
D0S614 00S037 177776 T37RA: CLR wsu
00S620 000000 T ;ERROR! DID NOT TRAP




HO2

-0CKBO-A PROCESSER STATES TEST MACY11 27(732) O3-SEP-76 18:18 PAGE 20
% , T37R: v&y 3‘3&3 ;65T SOR STACK POINTER
0e uunsmE CHP 8SPTR-2,R2 s CHE CK "6TACK PTR AFTER
B3 g - ' ERROR? CT SSP
%‘1?33{ 00S6IN 172730 % olqm,sm-a s CHECX ON SUPER STACX

e
sk s

8 oap BT o

&,ﬁ 2580 000003 cHP
r 1401 BEQ .44
005060 000000 HT -ERROR! RO FRILED TO AUTO-INC
. USER MOOE
00Seh2 010701 tyo: SCOPE
8 rg 8*“338 170000 177776 ﬂ ﬁuamm,wsu :USER MODE''!, PREV USER MODE!®
C N 0 "3 17777% BIS BREG, J8PSH :SELECT R10-RIS
{ ® 0.."% gm MOV sl 5&2
( "% 0i. & & MOV sUP ﬁ Sga POINTER
( 712 6..716 1 2 MOV 8] (USP) usg
{ 716 01.737 O -2 00OOOM MOV 8T40A, JRERRVEC :LORD ERROR
C 724 0 737 14000 000006 MOV SUMREG, SSERRVEC+2
( 7 ¢ ;; MTPI  -(Rl2) ;=(RI2)¢(USP)4+.SHOULD TRAP ON 0D AORS
( M 177776 TYORR: CLR J8PSH .m&
( ™~ C 3 HLT m n?rrmp
G742 0.oud TYOR: MOV USP,RI10 : ACK POINTER
C S7W4 045737 180000 177776 BIC aunfg s KERNEL 1"
( 5752 € ~30 000676 CHP sUPtR-2,R10 :CHECK THA STACK POINTER
( .75 0 .-)l BEQ ; PUSHED 1Y (1 POP,2 PUSHES)
G 0 HLT ,ﬁml fcr;'sgn ACK POINTER
G 737 174010 000700 CHP SLUMPUMIREGHN, J8PTR THAT CORREC WRS
el 32 N SR L L R PO
OS77M &589 00S7M 172674 CHP 8THOAR, UPTR-2 : cxmn nshm m&ssms
0NG002  OC1401 BEQ .% g
0N O 00 HLT : ngw mroumsmcx
C.oude o702 177777 CHP s-1,R12 :0ID Ri2
006012 O0GIN0 BEQ
006014 HLT :ERROR! RUTO-DEC FAILED
006016 00S037 177776 CLR J8PSH
TEST THAT MTP D/1 CAN LOAD MEMORY ADDRESSES.
ERNEL MODE
006022 01070 'm SCOPE
006024 unsaz# 177776 CLR 39PSK KERI'EL MOOE! ! !
006030 012700 177777 MOV 8-1.R0 :PRESET RO
00608 012737 006070 000004 MOV 8741A JSERRVEC ;SET ERROR VECTOR
006042 gzs%; 171740 CLR ERRVEL+
006046 004000 177776 BIS OREG.BOSSH mo-ms
006054 00S000 CLR r&o § ?
006056 g%msam 000002 MOV ,=(KSP) mc rmaousmcx
006062 1 SEC 'SET
006064 10 £20 MTPD  (R10)+ (mu)mxsm
006066 0OC 401 BR 44
006070 000000 TYIR:  HLT ;ERROR! TRAPPED
006072 103M01 BCS .44 :MTP D/1 SHOULD NOT AFFECT CARRY
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000002 171674
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177776
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03-SEP-76 18:18 PAGE 2!

MACY1l 27(73R)
e 82,0
‘é’g 2
H

T¥IB:
W SREG, J8PSH
MOV 'W? 38ERRVEC
MOV K
MOV 8-1, (kSP)
cCC
MTPD  JSTEMP
B8R e

TYIBB: MW7
MOV J9PSH, RI0
CHP $REG+A, R10
BEQ +
HLT
INC 8TEMP
BEQ L
HT

- SUPERV] HODE

\CFF §an9€
CLR 39PSH
MOV 852525 R2
MOV 8T42R, §SERRVEC
BIS osmntg gwsu
MOV sTEMP, R]
MOV e-1, TEMP
MOV eSPIR, sSSP
cn.s (SSP)
ﬁpx (R12)+
BR YT

TYCRA: HLT
e wmoakesn
CHP $SMREG+Z,R10
BEQ L
T
ST (1, 3
BEQ .
HLT

T438:  SCOPE
v e
MOV SSM+PUMREG
MOV #5PTR, SSP
CLR (SSP)
cCC
MIPD  TEMP

; PRESE
axm.gsaLom Emonng'roa -

;BIT ERROR! CARRY BIT BUT CLERRED.

R e OBt oo

E%‘l’w v?ncx POINTER

; S8TEMP+(KSP)+

s ERROR! cc’s
s CHECK ntsu; STATUS
' éucmcr STATUS RFTER MTPD
SULT

;ERROR! MTPD FRILED

; (R12)++(SSP)+

: ERROR lmeg ON 00D ADDRESS
+GET CC’S

USER MODE!!

ﬁs MT%‘K POINTER

tPRESET CC'S
s TEMP+ (SSP)+




HRINDEC-II*DCKBO-Q PROCESSER STATES TEST

Gl
B fE

006362 001401

e
i

i
&

VN <
P e
0000

i
DB Sastneo oo
5

E558

T

288s
EHE

EQ
a—t
~

005516 01070}
X 0 Dierme
0524 012716
00+530
0 5M

;
coiend H

2
o
55

000004
177776

177776

177776

MACYIl 27(732) 03-SEP-76 18:18 PAGE 22

BR
TN3BB8: HLT

MOV

BEQ

.28

::su RI2 jERROR! TEAVE 'S
%‘g&q&m,mém %%A?ﬁé%t

oo RS

MT :ERROR! INCORRECT SUPER STACK POINTER
-USER MODE
tu3: SCOPE
CLR J8PSH
ggvv :?&3533 RRVEC
MV umntc,'SuPsu
MOV eTEMP+2.R13
CLR TEH;R
S
MTP1  -(Ri3) :=(R13)+(USP)+
BR 44
T43A: T :ERROR TRAPPED
38PSK, R10
BIC sUr_ JbPSM - KERNEL MODE!!!
P8 N,RIO
BEQ Y
T
com TEMP
BEQ )
HLT
MOV SERRVEC+2, 33ERRVEC
CLR ERRVEC+2
: TEST THAT MFP D @:? gesnmnou REGISTER DRTA ONTO THE APPROPRIATE STACK
* (RS DE 15 15 814)
h%m wg

BGERGERSE §§§§§§§§§§

sKPTR, KSP

ueseSa (KSP)
.nzc J8PSK
s-1,R10
R10 :-(KSP)+R10, (R10)=-1
J#PSW, R12 :GET STATUS RESULT
ngsqcm»«c,ma .
] ;ERROR! INCORRECT STATUS RESULT
nism-a,xsp ;01 xsm STACK POINTER GET
4 l
E
(KSP) : TEST nm CORRECT DATA(~1) GOT
.+ 'PUSHED ONTO KERNEL STACK




MRINDEC-11-0CKBO-R PROCESSER STRTES TEST

DCKBOR.PL1

Binihiag

8

E
:

=]

oRe
ey
Y=

§§§

8

EI0E

=

004001
1eSese

177776
004011

000476

125252

177776

MACYLL 27(732)

KO2

0125252, (KSP)
. +4

03-SEP-76 18:18 PRGE 23

;ERROR! ~1NOT PUSHED ONTO KERNEL STRCK

JR1Y, (RIY)=]

; CHECK STARTUS RESULT
;ERROR! INCORPECT STRTUS
CHECK PUSH

RROR! K D_NOT DOMN
RECK DATA ON THE STACK
IN)G?RECT DATA ON THE STACK
F DRTA=0 THEN INCORFECT REGISTER
RY), IF R=5252S NO DATA PUSHED

:x
) ( DAt
‘ON T F:sncx




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

- SUPERV] MODE , MFPD
006670 01070 Hie: E%: !
0CuE72 mm‘f MO390 177778 MOV SSMHPRTY?, 38PSH
006700 012706 000600 MOV 8SPTR, SSP
g&;% 012702 177777 MOV - <Py
O U 1 Uy
006722 CLR Rl
006724 00GeHS SEV
006726 106502 MFPD  RI2 :=(SSP)#R12, (R12)=0
006730 013700 177776 MOV 38PSH, R10
00673 010603 MOV ssp,R13
00673 asrn 180000 177776 BIC mopsu
006794 ON43 CHP GHPRTY?742,R10 :CHECK STATUS RESULT
006750 OCIvwl BEQ L
00752 00CJI00 LT
0 754 azga 000576 CHP 8SPTR-2,R13
ws% 1401 BEQ preh
006 HLT
0Cs76M 005713 15T (R13)
006766 001401 BEQ e
006770 000000 HLT

- SUPERVISORY MOOE , MFP]
006772 8130;24 7. “score
=774 01! 040200 177776 MoV SSM+PRTYY, J8PSH
007002 012706 000600 MOV 8SPTR, SSP
PR LS . B e
%1% ﬁﬁ 17777% 5% 8PSk
00704 012705 052625 MOV 852626 ,R1S -
007030 00G277 5CC
007032 006505 WPl RIS - =(SSP)#R1S5, (R15)=52625
0070M Ol 177776 MOV 8PSk R10
007040 81@ MOV gsp,nlq
007042 OM2737 140000 177776 BIC sUM’ 39PSN
007050 022700 OM4201 CHP sSMIREGHPRTYN4C,R10 :CHECK STATUS RESULT
007054 Q01401 asg LY
007056 HL
007060 022704 000S76 CHP 8SPTR-2,R1Y4
007064 0C1401 BEQ e
007066 HLT
007070 022767 052525 171500 CHP 52525, SPTR-2
007076 001401 BEQ o4
007100 000000 HLT
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MACY1l 27(732) 03-SEP-76 18:18 PRGE 25
. USER MOOE . MFPD
ts0: &2"‘
BV ReREG 38PSH  UCERCMOOE. RIO-RI
MoV sUPTR 22? § s‘}gcx §oxm
MOV 8126282, (USP)+ ;PRESET STACK
gocg e-1,R13
MFPD  R13 . =(USP)+R13 (R13)=-]
MOV 33PSH . R10
MOV usP,Rly
BIC T
CHP SUMIREGHN, RI0
BEQ
HLT
CHP SUPTR,RIY
BEQ
HLT
INC (R1Y)
BEQ g
HLT
USER nogemrrpx a8PS
tsi: SCOPE
CLR RS
MOV SUM+REG, 38PSH  ;USER MODE!!!
MOV sUPTR, USP :SET USER STACK POINTER
MOV -1, ((SP) :PRESET USER STACK
MOV suPR, RIS :PRESET RIS
SCC *PRESET CONDITION CODES
MFPI RIS :=(USP)«RIS
MOV 38PSH, R13 -GET STATUS RESULT
MOV usP,Ri2 :GET USER STACK POINTER
BIC s’ J8PSu A MODE! 1!
gg; uﬂinsmc,mo - CHECK SYATUS RESULT AFTER MFPI INST
HLT :ERROR! INCORRECT STATUS RFTER MFFPI
o SUPTR-2,R12
BEQ
HLT
CHP 8UPTR, (R12)
BEQ et
HLT




MAINDEC-11-DCKBO-R PROCESSER STATES TST
DCXBOR.PL1

e

007312

S Gl B R

007476

i
2 an)

00750%
007510
007514
007516

e i

Bl

i
\ Shosier

¥

171446
125252

;

177776

16

g

:

8
g

177776
171450

177776
177776

171342

177776

NO2

MACYLl 27(732) 0O3-SEP-76 18:18 PAGE cb

;TF%TMT MFPD/1 PUSHES DESTINARTION MEMORY DATA ONTO THE APPROPRIATE

:KERNEL MOOE , MFPD
(] &gﬂt
8PS KERNEL MODE!*!
MoV STEMP, RO :PRESET RO
BIS SREG, 38PSH *SELECT R10-RI1S
MOV sTEMP+2.RI10 :PRESET RI0
MOV o-1, TEMP
%VR ru%?rﬁexsp T K mcx POINTER
MOV 8125262, (KSP) 3&5 5' 'Emé
WPD (RID)+ :=(KSP)+(R10)+, RIU'TEHP+2 TEMP+2=0
MOV 38PSM, R12
cHP G+2,RI2
BEQ +H
HLT
CHP 8KPTR-2, KSP
BEQ 4
HLT
TST (KSP)
BEQ .4
HLT
- SUPERVISORY MOOE, MFPI
¥33: Score
MOV SSM+PUM, 8PSH  ; SUPERVISORY MODE!!!
MOV nsma R2 :PRESET R2
BIS 38PSH 'SELECT RIO-RIS
MOV nww,mz :PRESET Ri12
CLR TEMP
MOV STEMP+2, TEMP+2
MOV 8SPTR, 58P :SET SUPEPYISORY STACK POINTER
MOV 852528 (SSP)  ;PRESET SUPER STACK
WPl  3-(Ri2} :=(S8P)e(R.2),R12=TEMP+Y, TEMP+2=TEMP+2
MOV 8PS, R10 GET CONDITION CODE RESULTS
MOV ssp.nl
BIC
% cgnqipm%c,nm :CHECK STATUS AFTER MFPI INST.
HLT :ERROR! INCORRECT STATUS AFTER MFPI
gg: oﬁrn-a,ma :CHECK SUPER STRCK POINTER
u.? ;ERROR! INCOR®FTT SSP AFTER MTPI
CHP STEMP+2, (R13)  ;CHECK THAT mom DATA WRS PUSHED
BEQ .44 SONTO SUPERVISORY STRCK
HLT :ERROR! INCORRECT DARTA ON SUPER STACK

e
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=
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-DCKBO-R PROCESSER STRTES TEST

177776
171122

177774

171056

171042

171026

oF
0 —

i e e A A e o - A v — -—

BO3

MACYll 27(732) (O3-SEP-76 18:18 PRGE 27

23 3233035

0
—
(@]

BIZEI

MY
com
BEQ

- L §§§§§§§§§

358

"
©

=t

A

O-MTEPPOZ
2
-2(R13) ;= (USPe-2(R13) ,R13=0TEMP+Y, TEMP+2=-]

29PSH_R10

E%%
Wmﬁmm.nm
SUPTR-2,R12

.

(R12)
.4

MLT
; TEST OVERFLOW (YELLOM) USING MFPD INSTRUCTION

Gkgpﬂ SEY %'a"‘% OF vsu.ou 20NE

; T TQCK DATA
8 scRRVEC ;L TRAP VECTOR

o8t C+
Nm,i'ﬂ.s ;: LéHIT =1000
; T0_TRAP G'l OVERFLW
l'-l,YELPTR-E : CK
' HTPD FRILED TO PUSH DATA

opsnw.cm vwm-a CHE STRTUS ON TRRP

; ERROR! INCORRECT STATUS SAVED
lTSSM YELPTR-6 ;CHECK PC ON STACK

S#5LR ;ELEM S* Ligg SEG S¥Eg On STRCK

N

"...-
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MAINDEC-11-0CKBO-R PROCESSER STATES TFST MRCY1l 27(732) 03-SEP-76 18:18 PRGE 28
DCKBOR. P11
-TES) OVERFLOW (RED) USING MFPI INSTRUCTION
007754 §im; tse: %I’E .
E Eq f &5 E . : m‘gcx “Eig op at RED zac'E e !
m 815;22 1:%;3 17777% :‘83 -1 -a(ts?
0I000N 00S06? 170772 CLR m# ux mm MOVED
010010 012703 001004 MOV +2.R13 ggm ?
010014 012737 000800 17777 MOV go&.& Initz]
010022 006563 177776 WPl  -2(R]
010026 000000 T56RA: HLT : s LED TO TRAP ON 'RED’
010030 022737 177777 000734 TSBA: CMP 8-1,J0REDPTR-2 : H;T nm rrpx oxo NOT WRITE
§1ﬁ % BE YT ; *RED" LOCATION
1 HL ;
i C 5706 15T KSP :GTRACK SHOULD HAVE GOMNE T0 0
giwn 140 ,'{ e
m: 3 C. C3N3MY 000002 CHP wUMHREGHPRTY?+2,382 ;0LD STATUS SHOULD BE IN 2
010 36 001401 BEQ L+
81 ¥ HT ;%oa:
uf 273 010026 000000 Se"é -Ls:sm.a-o :AND RETURN IN O
010072 000000 HLT ) :ERROR! INCORRECT PC IN O
010074 &num CLR 3sSLR
0101 glumsua 000004 MOV SERRVEC+2, J0ERRVEC; RESTORE ERROR VECTOR
-TEST TRAP 3 RETURN USER-KERMEL-USER
010701 ts7.  scoee
000S00 #PTR. K -GET KERNEL STRACX POINTER
167714 mgv:ce
010212 167704
144000 177776 umntc wsu :USER MODE!!!

MOV
MOV
MOV
i
TRAP ; TRAP § ENTER KERNEL MOOE
it

g‘i?ﬁag crccx rmm IS ON

S

el
61 l 17031

(ole eleale elalee eola elels]
Pt s e urdurtaturd wrpard g ol f-urdangu
ASFTREGEBWNZER B

OO0 OO0 OO0 OOO0OO00
PP bebs Peie e P Pt Pt ot ot ot Pt ot Pt Pt Pt Pt Pt e Pt

001401 BEQ . .
T i ' no“g« STACK
144008 170604 cHP SUM+REG+Z, TEMNP ;
00140} BEQ .+ ; STORED ON
0200 000000 HLT ; H %CT ETQTUS HAS RETURNED
0202 005102 &Oﬂ Ris :CHECK THAT TRAP ROUTINE WRS EXECUTED
@ % HL ;ERROR! KERNEL DID NOT DO COM Rl12
(RT TS7Q)
&lg T1S7EX XIT TEST
gl TS74: ?1 Ri2 : T Rle
N ) R X1
0216 TS7EX: NOP
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MRINGEC-11-DCKBO-A PROCESSER STRTES TEST MRCY1l 27(73e) (03-SEP-76 18:18 PRGE 29

DCXBOR.PLI

R
fyd

(o]le o ale o'«
s Gunt Dot Pt e Pms P

D D

Sma pus
£

2558
B

OO0 0DO0O00O000 O0000 000000000
Bt ot Gt Dot ot Pt Pt Pt s P

FRINBIRINT JokD

ol

P Poats Punts Pt Pt out Pundt Pronh P & Pt (S Y e )

1 g
B

[ ]

8
5

014000
000500

\7777%

177777
177776
177777

%

140000
000576

170234

177776

177776

177776
177776

170144

ST THRT MFPD/1 CAN PUSH ONTO STRCK (RS DETERMINED BY PSIS B
wsmocss?m 3

PS1S
-(Kg INTER (RS DETERMINED BY PS13 8PS12)
mm PREV KERMEL MOOE!!
Statx POINTER

sp
sxm KPTR-2  ; ig?’rm?m “Lm STACK POINTER
u.r :
}-iK )+SSP, MFPD
ummc J8PSH 190 PREV SUPER MODE!!
oY METF TR, KSP -SET xmicf %cxm%
gm sgism Qgéfa( POINTER SSPe(KSP)+
PO S -(x
&p uﬂ:m,xsp oK n-n; KERMEL STRCX POINTER
'T%r ;xsm : 'mm:: E STmncxmsl'ome
E .44 :% gﬁ‘ xgaﬂ E agx
- - (KSP) +USP, WFPD
Fee: ROV T sKPLIREG, 30PSH MODE'!!. PREV USER MOOE!!
%v .ogilm(aépsr; :SET n:m'n STRCK POINTER
MTPD TACK POINTER USP+(KSP)+
con gxm &gﬁ“ By STk *
8-1, (KSP) nm POINTER WRS
& R R
ML ; ERROR
1’E:(’SSI")*SSP MPD
] SKM+PSMHREG, J9PSH MODE!!!, PREV SUPER MOOE®!
MOV :ts(;TTs '((?sm ! mfﬂ. smcx POINTER
:?;o SSP g.?‘ 509“‘ ou KERNEL STACK (8SPTR)
B oSN, 39PSH + INTO R0k 1Y TERREY SUPER MODE! !
Brr%o ssp’am -(SSP)*QSP o
PO S5 s&z?% xmtn omo KERNEL s ncx
CHP TR-2, (KSP) ncx POINTER MRS
E? . PUSI{D PROPERLY (
&m -g:m,sm-a %& THAT xﬂ%z s?;s n”‘“sm&’““ PONTER
H.? | “32 W

|
|



MATNDEC-11-0CKBO-R PROCESSER STRTES TEST
OCKBOR.PI!

MACYI1 27(732)

. =(SSP) NFPD
0} 1 | Yeu: % 5
Blrwm o ¥ oo
1 i $SPTR. (KSP)
i R P - A
1 b ELR (KSP)
1 NTPD  USP
1 0M0000 177778 BIS 85M, 33PSH
1 177777 170070 MOV Log,sm-e
1 PO i
1 160000 17777% BIC sUM+BITIS, 30PSK
1 M SSP
108 000576 CHP 85PTR-2, (KSP)
1 =
1 : 9 170042 ST SPTR-2
1 BE e
1 ML

. - (USP) +USP, ¥FPD
010540 01070} + SCOPE
010S%e 0l 030000 17777% MOV 8PN J3PSH
1050 Q1 &}Jﬂ&% oV & PTR, KSP
If 4 01271 MOV 8. PTR (KSP)
I 0 10F0% MTPD  ULSP
0102 O 62 170110 CLR UPTR-2
8:%5 g 140000 17777% 9}30  39PSM
182772 tfn 180000 17777% B! 9PSK
g - % B o
§1&c13 1‘06 &g .4 ’
10614 00 HL
010616 7 000700 1700S2 &w SUPTR, UPTR-2
815 y o
1 HL

- - (KSP) +KSP, WFP]
oimao 010701 | tes: ac_gﬁ: ]
HEs B 1 % W
1 I KSP
0I106M4 (022767 000S00 167624 cP sKPTR,KPTR-2
010652 00140} BEQ P
010654 000000 HLT

. - (KSP)+SSP . MFP]
oxg‘% 810701 te7:”  SCoPE
01 12737 014000 177776 MOV SPSMAREG , 39PSH
C10666 012706 000500 MOV 8KPTR, KSP
81&72 C#R (KSP)
10674 () G
010676 00S16e 177776 COM ~2(KSP)

03-SEP-7%

18:18 PRGE 30

-e

ST s sthx POIMIER e
{RERedL POE1 11, PRIV USER MODE?!

:sn:qgsv " o USER MODE®!
el R, s g s
e r%g?hmm&ms STRCK
s CHECK THAT TACK PQINTER

g@mw % gxm g?ncx

: 190 PREY MODE ! !
;Ms’mﬁx PO1
-SET USER STACKX POINTER

8 USER SThcK

- KEF 10 PREY SR 0"
-mw&sr&x%mﬁm‘%m ACK

RS ALt oltn <

: "THAT USER STACK POINTER IS ON THE
STARCK

: MOOE!!!, PREV MOOE ! !
;ﬁ?ﬁ( §1alk smmgn

Hd xsm‘i STRCK POINTER ONTO KERNEL
&c‘g RESULT

; ERROR!

:KERNEL MODE!!!. PREV SUPER MODE!!
:SET KERNEL STREK POINTER

;SET SUPER STRCK POINTER
;PRESET KERNEL STACK




MRINDEC-11-DCKBO-R PROCESSER STRTES TEST

DCKBOR.P11
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O 000000000000 000000000
[ e put Pt Pud o Gt Pt frud Pt P Prus run Pt P g Py Pret Prict Pt Pucnid Purt
P Pt Pt Pust e fumt Pt Pt Pue

=h

(alelelec ol ecla eleala o cle o «lal = =)
Bt 5t Gt Gt un (it Dot Pt P P P Pt P s Pt P Pt o
- =

Pt Pt frmts et Pt Puats Puntt Pt Prad Pust et Pt Putd Puntt Prat ot Pt

BRI BRERB A KFEF

1'40

8?98

1"00

A

OO0
Pun Pat et

%%

[y
o

R

g
&2

177776

177776

177776

177776

167534

177776

177776

177776
177776

MACY1l 27(732) 03-SEP-76 18:18 PRGE 31

WPl  SSP
CHP BKPTR,KSP
‘i .”
'ﬁ (KSP)
aeg i
M
. - (KSP) MFPI
t70: %
MOV éam
-1,
MTPI
%I -2(KSP)
gw 8-1, (KSP)
? L+
M
-(SSP)+5SP, NFP]
$21: %3#:
SPSMHREG, I9PSH
MOV sPTR, KSP
:9;1 TR, (KSP)
8IS 851, J9PSH
MFPI  SSP
BIC 8N, J0PSH
WPl  SSP
CrP 8SPTR-2, (KSP)
E€Q )
HT
cP 8SPTR, SPTR-2
m? Y
H
-(SSP)+USP, ¥FPI
2:  SCOPE
0 i
MOV #SPTR, (KSP)
MTPI €
g{i ( iam
T s
431 ’
%‘31 ma,am
gp 8SPTR-2, (KSP)
? .Y
HL
157 SPTR-2
BEG LY

1CheCK THAT REREL STALK POINTER 16 CoRECT

EEOK THAY SUPLR SYAK POINTER e
%W ONTO KERMEL STACK

! MODE ! !
R, IS
T TACK POINTER
BT Teher cTa
: S INTER ONTO KERMNEL STACK
+CHECK RESULY
+ERROR! USER STRCK POINTER NOT ON KERNEL STRCK

: MODE!!!. PREV SUPER MODE!!
SSET sTalx POINTER

;SET SUPER $TACK

i s*%" o

T
2
3
5

TR TR 0k
R TH BREen e
Pl L 0 i R

Emisw omo xsm STACK

TMT SUPER STQCK POINETER IS

CO'ECK TMT USER STRCK POINTER IS ON
; SUPER STRCK
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mxgcmm—a PROCESSER STRTES TEST _ MACY1] 27(732) 03-SEP-76 18:18 PAGE 32
011140 000000 MT : ERROR!
- = (USP) WPI
BHE BY cng i 7 s wss aTveL mggus ey s e
011152 Ol ﬁ MOV KERNEL STACK POINTER
31“3 :g; g ' (KSP)
1ee 16 U -2 i Phg wg"g" -
311190 1& 17777% g(s sUM, 39PSH ' v&'" PREV USER MOOE!!
Oﬁﬁ % . ! 1 USP 3 -(usm-(:sp .
guans 25 1o b n‘Sx » 30PS :GET usER ETl nc'Ex" Po' :xrmE ER
11210 022716 000676 gp SUPTR-2, (KSP) &;fcx THAT USER STACK POINTER WAS
H iZ u.? a8 R 7 once
0i1220 022767 000700 167450 CHP SUPTR, UPTR-2 crccx THAT ussa STACK POINTER MRS PUSHED
011226 001401 BEQ e : ONTO USER STACK
011230 HT s ERROR!
n:sv wn MOOE DOES NOT MANG BUS.
Sue:e glg;g;
1128 01 100000 177776 eIM. 30PSK s ILLEGRL MODE!!!
01182 013700 177776 Rov asP5i, RO {GET TLLEGAL MOOE
oug g&m 17777 CLR 8PS s KERNEL
011 700 100000 P  SIMRO ROk THaT TLLEGAL MODE MRS SET
011256 001401 BEQ . 4 :INTO STATUS
011260 000000 HLT
- TEST THAT KERNEL CAN GET DATA FROM SUPER STACK
oHasa oimx 14000 177776 trs: MOV E SKM+PSM4REG, spsu 110 PREV SUPER MOOE!!
811533 815‘7’% Smsao MOV oKPTR, KSP xm’éf% POINTER o
3&2173 01e716 000X n"?vpo s'gm (KSP) TRCK POINTER
Su éx_gs? 177777 167266 MOV -&sm ETT m STACK
11312 O°S016 CLR (KSP) PRESET KERMNEL
iidg ¥ ! gR ek ‘gl%'c“ Liom cooes
11 1 od S : m POINTER
Sugﬁ mas‘% 000000 rr% ﬁsm ;ﬁxz (6),-(6)
OH% 1 1 g 3 RJ STATUS RESULT
Ui LIS VIR wm P SPTR' kAR CPep STACk POTNTER WAS PUSH-
gii:m % E? e xsm STACK BY MFPD SSP INST.
ou% 000476 CHP oxm-a,xsp ST nm xtm STACK POINTER IS
11354 00140 acg &}aﬁ? Pgm.
u:ﬁ HL E OF KERMEL STACK POINTER
11 1 INC (KSP) bECK THAT DwTA MRS MOVED TO KERNEL
n“aaa D E? TA MOVED TO STACK
Bug M 014011 CHP .«nwsmascwc kxa ugm gra%s ?
011372 001401 BEQ
011374 000000 HLT :ERROR! INCORRECT STATUS
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MAINDEC-11-DCKBO-R PROCESSER STRTES TEST MACYIl 27(732) 03-SEP-76 18:18 PRGE 33
DCKBOR. P11
TEST ™A CAN GET DATA FROM USER STACK

T g LU el Sl ——
11 1 % MOV 8PTR, KSP 8 s:r KERFEL aa'('o%mtn

1141 6 % TR, (KSP)

01141 %r szv u§a STACK POINTER

gman % &g R “EY 7R ST

148 € 16 (KSP) PuxT Ke €L STACK

C1iN26 01276k 177777 17777% MOV 8-],-2(KSP)

gm:ﬂ 10F506 % : = (KSP) +UUSP

nm% it 000000 il (KSP) LIKE MOV 3(6),-(8)
011w 013 7777% MoV A9PSH, 1; :SAVE STATUS RESWLT
011450 G 276 &mm 167022 CrP o PTR KPTR cu:cx THAT %m« PCGINTER WRS
1156 O ggoﬁ ae? e {1; ONTO STACK

110 € H iE

11%2 ( _706 0O00N78 CHP sKPTR-2,KSP c:+.cx ™AT m STACK POINTER IS POS-
°{{3"6 6. 1401 aeg L+ ; JTIOMED PROF v STACK POINTER
§uw;g 1 'i'ST (KSP) ;@3 § mﬁ:a ECT DR

11474 001401 BEQ T :WAS PUSHED ONTO KERMNEL STACK
C11476 % HLT : ERROR!
011500 034004 CHP SKM+PUM+REG+2,R13 :CHECK STATUS

011504 001401 BEQ L

011506 (GO0000 HLT :ERROR! INCORRECT STATUS

- TEST THAT SUPERVISOR CAN GET DATA FROM USER STACK
011510 010701 t77: scoPe
0115812 012737 074000 177776 MOV ESHAPUIREG, JPSH SUPER MOOE'!!, PREV USER MOOE!®
oiisao gxg_rm % % ﬁ%’?ﬁ& ) :SET SUPER STACK POINTER
811& 1&5& MTPD USP sntsmsmcx POINTER
fise &£ 5 oo & oy iy
ﬁ% &ér% 1 1 Sngcv ¢-1,-2(SSP) S
311550 106506 MPD  USP :éz'ngusen ?ncx POINTER
OH§ 106576 000000 'rgo 3(SSP) SLIKE MOV @-(6),-(b)
11 §1C:EE 7777% MOV 9PSH R1Y
§115&4 13% 14000 177776 MOV $PSM+REG, 39PSH  ; KERNEL hc.oe - PREV MODE ! !
gug;i 0% 000S00 MOV 8KPTR, KSP ; TRlK POINTER
11 L WPD  SSP %‘g}ﬁ THCK POINTER ONTO KERNEL STACK
011600 022716 000576 CHP 8SPTR-2, (KSP)  ; R STACK Pos IS POS-
011604 001401 BEQ e :TTIONED PROPERLY (1 POP, 2 PUSHES)
011606 | HLT :ERROR! INCORRECT SUPER STACK POINTER
§H§i§ 000700 000600 gsn?‘ uzm,aosm .?gx THAT srrzgx USP PUSHED USER STRCK
11 HL ) : ERROR
011622 msz37 000576 15T acspm-a Icnga( THAT DATA ON USER STACK WAS PUSH-
o1ie® Badcos i  OReoRT T STACK (HFPD  3(SSP))
011632 022704 079005 CHP osnww+a£c+z+c Aty :CHECK STATUS RESULT
011636 00I4C1 BEQ
011640 000000 HLT :ERROR! INCORRECT STATUS AFTER MFPD 3(SSP)
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T
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SSER STRTES TEST

T100RRA:

T100R:

t161

TI101RA:

103

MACY1l 27(732) 03-SEP-76 18:18 PRGE M

THRT INTERRUPT SEQUENCE USER TO SUPERVISOR (VIR TTY)

220233332

CLR
MFPD
crP
BEQ
HLY
CHP
BEQ
HLY
cHP
BEQ
HLY

©

HT

CSHJPSH MODE! ! !

i gwﬁ"mﬁmﬁ%

moM a
RN L e e p——
% %7 mLzo

93PS IEPP i SAVE ' NEW

ﬁ,;gﬂi Igogﬁ" "Brev super mooe::

EEPIRES, TEP PSR SIECK EIR T Ko, grac

: ERROR! mcomscr smrus RFTER INTERRUPT
ssm-q (KSP) cwzcx SUPER STACK POINTER
: (2 PUSHES) racK pol
moom JESPTR-4: E::cx a% smsg l“‘f‘“ NTER
:ERROR! RETURN PC NOT ON snm STACK
uﬂ,sm-e ;% THAT STATUS WAS SAVED ON
) : ERROR! a.o STATUS NOT ON SUPER STACK

ST TRAP 8 RETURN USER-SUPER-USER

SUPER MOOE!!! PREV USER MOOE!!

'?ths?rorvsc Egosﬁnr ncxvsg; NTER

mb morvscia “AND "NEW' STATUS
oumsc 38PSH ;¥szn MODE! ¢!
R

8PS, TEMP ; 'ow' ﬂerus RETURK BY RTI
:‘:’?EI% GSTR-H cuzcx m?‘hthm Pcsﬁﬁsgegb

ERRm RETURN PC NOT SAVED ON SUPER STACK
IL£+REG,SPTR-E :CHECK *OLD’ STATUS SAVED ON SUPER STACK

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

;ERROR! RETURNED *OLD’ STATUS INCORRECT
55P 'GET SUPER STACK POINTER
8SPTR, (KSP) ;t(:u: PER STACK POINTER

ugmc, TEMP'

! 1 T SSP RFTER TRAP 3 RETURN
Rie s CHECK THAT COM R12 WAS EXECUTED
.Y : IN_10T ROUTINE AT T101AR
; ERROR!
T101EX tEXIT TEST
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T101A: COM R12 ; COMPLEMENT El2
RT1 ; RETURN
T101EX: NOP

f&CKTMdTPDCMLWWYMSSW?PC

tio3

104

T10MR:

SKM4+PSH J8PSH  ;KERNEL MODE®!!  PREV SUPER MODE!!

nov sKPTR, K5P :SET w sg?gxcx PTR

5 #ﬁ%auapq. %&oqnéﬁ

MOV s-1,7 Pnsgr

SCC

AL “"‘"""Sﬁdécx e’

55 oxmpémm R3 ;CHECK cb’S

LT - ERROR! INCORRECT CC'S AFTER MTPD

gg agsm :CHECK RESULT

R ] :ERROR! INCORRECT RESULT
cr:cx rggp&qm CAN LORD MEMORY RDORESS DM=7

MOV SKM+PUMREG, anpsu KERNEL MODE!!!

% ERGTT e

AR Kk

CLR n°

MOV STEMP, TEMP42

MTPI P (RIY) TEFP*(KSPH
chEsu “GAVE STATUS RESULT

mpmla xsp - CHECK THRT KSP POPPED

somREc, 13 BECK STRIS RESWCT

;ERROR! INCORRECT STRTUS
INC TENPP s CHECK RESULT

BEQ
HLT ; ERROR! INCORRECT RESULT

RE3832

TEST THAT MTPD/I CAN LORD PC
SCOPE

hov :u'((gm xég : r mxpm

:83 8TI044, TKsP) 35 &ﬁ"ﬁt &w TACK

SCC SPRESET CC'S

MTPD  PC :PC+ (KSP) ¢

PBCLPI " s ERROR? mpo FAILED TO SET PC

&r '” :ERROR! *N’ FAILED TO CLEAR IN STATUS
HL ' :ERROR! 'C’' WAS CLEARED BY MTPD
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DCKBOR. P11
swmvxsomr MODE
oiam 0{0701 , t10s:  SCOPE . REC 3 .
e s m' uss:»II » $8PS W HODE
gfﬁ% ﬂf%ﬁ % % sT1064, (SSP) E-.En ON STACK
uia'us a3 ECTS; PC P&ésm
i} BL3% 177 LR DS
012426 HLT s ERROR! nm rn;kgp 10 w PC
012430 013704 177776 TIOSA: MOV 3%PSW,RIY
01240 gen? 140000 177776 BIC 8UM, 9 bPSH MODE! ! !
0lowd2 022704 074001 CHP SSHIPUMHREG+C, R1Y cnecx smus RESULT
012446 001401 BEQ e
012450 000000 HT :ERROR! INCORRECT STATUS RESULT
: USER MODE
12452 01070 ti106:  SC
1245y Qle7 C 177776 MOV SUM+PUM. 38PSW  ;USER MODE!!!
12462 01 700 MOV sUPTR, USP :SET USER STACK PTR
0{3%73 012716 O0IoSOM MOV 8T1064, (USP) %ssm PCSON STACK
g - on.  ERE
012502 T 'E(EROR no% FAILED TOMLORD PC
01258 013705 177776 TIOBA: MOV J8PSH, RS . “QVE STRTUS
12510 ggg 177776 CLR a8PSu -KERNEL M E'!}
12514 170001 CHP SUMHPUMC,RS  :CHECK STRTUS
012520 001401 BEQ L+
012522 000000 HLT
. TEST ERROR TRAP (00D ADORESS) MFPD/I
12524 01070 t107:  scoee
12556 msns; 177776 CLR J¥PSH s KERNEL MODE!!!
012532 012706 000500 MOV #iKPTR, KSP :SET KERNEL smcx PTR
012737 012554 0OOOOM MOV 871074, 38ERRVEC ; LORD ;nmoa
it = {PRESEN S C® smouD
106567 165277 MF 1 TRAP
% TI107RA: HLY E&m- rn;n.ﬂ 10 mnp on 000 ROBDRESS
000474 T107A: HAS PUSHED

(™ #KPTR-4,KSP
"

012552 s VTL0700, (414 E;"lggﬁ { INCORRECT gmgx PTR AFTER ERROR
O

8
&
R
o

012536

glasw

{esus

gisees

015262

gi52es

He® B & o s e o o

Bxesru 2716 000017 CHP m (KSP) EEHE SAVED STATUS ON ST x

012600 001401 ae

012602 000000 :ERROR! INCORRECT STATUS SAVED ON STACK
sumnooe TIME OUT

012604 010701 ti10: ScCoPe

niewsq oi‘m? 040000 177776 %3 osn o8PSH MODE! ! !

Qisedd B1&7% 000006 MOV '25 Re Dacrrvecis .Lozo "NEW’ STATUS

012626 012737 012646 000004 MOV 8T110R ﬁcsmvsc :AND P

81 N &33; 1777 MF PD "ﬁ" 702 17772 non-sxxsrmr ADRS

1 1777 T110RA: CLR ' KER

012644 000000 HLT snnon' om nor TRAP ON NON RORS
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DCKBOR.P11

140000
000574

012640

040000

000790
012750
140000
165035
177776

140000

012742

:

164774

58
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:

165714

0006

8

MRCYLl 27(732)

JERS

3"

¥SM, (R13)
.4

gﬁ

000 ADORESS
lUH*REG J8PSW  ;USER MODE!!!
SUPTR

—n o
o

[ g

[ ]
e

saxp3zass

—
L

sM’ S¥PSK
:up’m-u R3 s CHECK ULER STRCK PTR -

=l falE

#$KPTR,KSP
.44

LO3

03-SEP-76 18:18 PRGE 37

;SAVE SUPER STACK PTR

o?;tn-q,ma s CHECK stpan gsfncx

;ERROR! INCORRECT SSP RFTER ERROR TRAP

ILI‘IDM,(RIBH s CHECK RETURN PC ON SUPER STACK

;ERROR! RETURN PC NOT ON SUPER STARCK
; CHECK SAVED STATUS

;ERROR! INCORRECT STATUS SAVED ON STARCK

sSET USER STACK PIR

8T111R, JSERRVEC ;LORD TRAP VECTOR
ulm , 8ERRVEC+2

000 MSS Sme TRAP
RNEL MOOE!!
EERM' FRI TO TTEW

; ERROR! INCORRECT USER STRCK POINTER

mum,ma) s CHECK RETURN SDORESS ON USER STACK

;ERROR! RETURN PC NOT ON USER STACK

SERRVEC+2, 38ERRVEC; REGTORE ERROR TRAP TO HALT
ERRVEC+2
s TEST THAT MTPD INSTRUCTION CAN LOAD DRTA TO AN RDDRESS VIR THE STACK
xzm Sngoe PREVIOUS SUPER MODE

mwsn
gspm -(xsp)

#PSH  ;KERNEL MODE!!! V SUPER MODE!®
R R EReL & tAMK PIR
.- (kSP) BT ROORESE OF TR STACK
n-x -{kspP) :PUT DATA ON THE STAK
1t :PRESET mm

;MOVE 8-1 TO TEMP
:CHECK STACK PTR AFTER MTPD

; ERROR! INCORRECT STACK PTR _AFTER MTPD
iCHECK THAT DATA WRS MOVED TO TEMP

; ERROR! ERTQ NOT IN TEMP

S tGET SUPER
8SPTR, (KSP) sCHECK THAT SLPER STRCK PTR NOT CHANGED
.44 :BY MTPD INSTRUCTION

;ERROR! SSP WAS CHANGED BY MTPD INST.

;CHECK THAT MTPI CAN LOAD DATA TO AN ADDRESS VIA THE STACK
:SUPER MODE,PREV USER MODE
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g‘x(arggc 1{-ocxao-n PROCESSER STATES TEST MACY1l 27(732) 03-SEP-76 18:18 PARGE 38
Onk e 7 113 JSOPE +PUM. J9PSH 111, PREV USER MODE!!
. .0

8131 Y g;gﬁ 006X MOV ogm ssi 22 ﬂ% é’rhbx

131 MOV SUPTR, =(SSP)

omg 665505 MTPD  USP :SET USER STACK PTR

0131 1279 MOV m:m -(SSP)  :PUT RODRES ON THE STACK
013132 01 177777 MOV % -lssP) PUT DATA on THE STACK
013136 1002 CLR g PRESET DA

013142 0066 NTPI (SSP) ; -1 r TEMP
013146 01 10000 177776 MOV 8PSH, J8PSH s KERNEL noogm ms: V SUPER MODE!!
013154 106506 MFPD  SSP :GET SUPER STACK P
013156 022726 000S76 CHP 8SPTR-2, (KSP)+ :CHECK SUPER smcx PTR AFTER MTPI
013162 001401 BEQ e
0{3{“ 0 — ;‘l& N : ERRR! mcogggr SUPER STACK PTI'?.
3131% 165505“ 830000 MPD  USP ' cfr u?.e' ngncx PIR USER MODE!
013176 022726 000700 s S8UPTR, (KSP)+  ;CHECK THAT USER STACK PTR WAS NOT CHANGED
013202 001401 BEQ et
013204 HLT -ERROR! USER STACK PTR cmmsn BY MTPI
813303 ? 165570 INC TEMP :CHECK THAT DATA WAS MOVED TO TEMP

1381 1401 BEQ e
013214 HLT :ERROR! INCORRECT DATA IN TEMP AFTER MTPI

; TEST THAT MFPI CAN GET DATR FROM AN RDORESS VIR THE STACK
:KERNEL MODE, PREV SUPER MODE

013216 01070 tiiy:  scort
013220 012 0100UC 177776 MOV SKM+PSM J8PSW  ;KERNEL MODE!!!. PREV SUPER MODE!!
013226 012706 000SO0 MOV sKPTR, K5P :SET KERENL STACK PTR
013232 0i2746 000600 MOV 8SPTR, - (KSP)
013236 106606 MTPD  SSP -SET SUPER STACK PTR
013240 00S066 177776 CLR ~2(KSP) ; T DATA STACK
013244 012716 001002 MOV (KSP) SS STACK
013250 012737 177777 001002 MOV .—1 bTENP Lono DATA ¥mo ADDRESS
013256 006576 00CO00 WPl  3(K5P) rgm ;ﬂ
013262 022706 000476 CMP 8KPTR-2,KSP crccx TACK PIR AFTER MFPI
013266 001401 BEQ peh
013270 000000 HT : ERROR! INCORRECT smcx PTR AFTER MFPI
013272 Ge2716 177777 CMP 8-1, (KSP) :CHECK DATA ON THE STACK
013276 00140) BEQ e
013300 000000 HLT : ERROR? mcomscr onm MOVED ONTO THE STACK
013302 006506 MFPI  SSP 'GET SUPER STACK
013304 022726 000600 CMP 85PTR, (KSP)+  :CHECK THAT sum“z smcx PTR WAS NOT
013310 001401 BEQ L+ :BY MFPI
013312 000000 HLT .gnon- INCORRECT SSP

. TEST THAT MFPD CAN GET DATA FROM AN RDDRESS VIR THE STACK

: SUPER MODE, PREV USER MOOE
SR BT g i I Y 11, PR R o
01334 8127 000600 MOV :gm ssS ser su';g‘ sméx PTR
013330 0l2746 000700 MOV sUPTR. -(SSP)
013334 106606 MTPD  USP ; SET ussn STACK PTR
01333 0j2726 001002 MOV STEMP, (SSP)+  :PUT THE ADORESS ON THE STARCK
013342 00S066 177779 CLR ~4(SSP) 'PRESET DATA ON THE STACK
013346 012737 177777 001002 MOV 8-1 J8TEMP PRESET MEMORY DRTA
013354 106556 MFPD  a-(5SP) ‘MOVE TEMP TO THE STACK
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l

0{335& 012737 010000 177776 FI?V gKH#PSH,iIPSH ; KERNEL MOOE® ‘! SUPER MOOE®!

§{ % 000576 'SD %TR-B,(K?)# EQCK% % gTR RFTER MFPD

013374 %

813376 030000 177776 v SKM+PUM, J8PSH " MOOE ! !
1404 | UsP GET

013406 022726 000700 sUPTR, (KSP)+ ; CHECK USP lﬂS NOT CHANGED

0l34le 1401 BEO .Y

01341M ;ERROR! USP CHANGED BY MFPD

013416 000576 INC J8SPTR-2 CPECK DATA ON THE SUPER STACK

013422 001401 BEQ .44

013424 000000 HLT ;ERROR! INCORRECT DATAR ON SUPER STRCK

013426 00S037 177776 CLR S#PSK

013432 010701 SCOPE

; CHECK TRAP SEQUENCE WHEN SUPERVISOR STARCK PTR IS 000.
s THE TES;C'&BERPS FROM USER TO SUPERVISOR AND THEN FROM SUPERVISOR TO KERNEL

013434 0l

01343 012706 000S00 MOV 8KPTR, KSP -SET KERNEL STACK PTR

1 19737 000004 MOV 'I&Sé g RRVEC :SET ODD ADDRESS ERROR TRAP

1 7 CLR vE

1 12237 01 000020 MOV aT1160, 3sfoTVEC

013462 012737 0OM0340 000022 w0V nsmmtv? S8I0TVEC+2

ik, 812737 0000 177776 My gapsu - SUPER 'y

0176 012706 1 MOV #SPtR+1,S5P :8ET smcx PTR 000

013502 012737 144000 177776 MOV sUM+REG, 38PSW  ;USER MODE!!

013510 00004 10T :TRAP 10 swenvxson

013512 005037 177776 CLR J¥PSU KERNEL MOOE!!!

013516 000000 HLT :ERROR! 10T FRILED 10 TRAP

013520 005037 177776 Ti116A: CLR J8PSK *KERNEL MOOE!!

013524 000000 HLT *ERROR' NO 00D ADORESS TRAP ON 00D SUP-
"ERVISOR STACK PTR

013526 022706 0OO47Y Ti116B: CMP 8KPTR-Y4,KSP : CHECK KERNEL STACK PTR

013532 % BE e

0135 HL :EPROR! INCORRECT KERNEL STACK PTR AFTER
: 000 ADDRESS TRAP

013536 022716 013520 CHP 8T116A, (KSP)  ;CHECK RETURN PC ON KERNEL STACK

013542 0GI40! BEG L4

013544 000000 HLT sgggn;onmm PC rngn 0DD ADORESS

3132% 022766 070340 000002 CHP. osmpumpnm a(ksm cr:cxgsmsrus ON STACK

13554 DOINO0L BEQ

013556 000000 HLT -ERROR! INCORRECT STATUS ON STACK

013560 106506 MFPD  SSP :GET SUPERVISOR STRCK PR

013%62 022716 000S7S CMP 8SPTR-3, (KSP)  ;CHECK SUPER STACK PTR

013566 001401 BEQ .4

013570 000000 HLT srngggvurjncomcr SUPER STRCK PTR

013572 005037 177776 CLR J8PSW : KERNEL MODE! !¢

013576 012737 000006 000004 MOV SERRVEC+2, J¥ERRVEC

013604 012737 000022 000020 MOV $J0TVEC+2. 98 I0TVEC

013612 0CS037 000022 CLR 3SIOTVEC+E

013616 005267 165156 END: INC ICNT : INCREMENT PRSS COUNT
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CROSS REFERENCE TABLE -- USER SYMBOLS

DCXBOR.P11

Rl =200 "1
RI0 =x000.)0
Rl1l1 =x00000!
Ri2 =x000002
R13 =x000003
RI1N  =x00000M
RIS  =x000005
Re =x000002
R3 =x000003
ig =2000004
SR = 1777
M = ONOOOO
SPTR = 000600
SSP  =/000006
START 001012
SR = 177570
TEBIT z 000020
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