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IDENTIFICATION
FREIRRRRLIRINS

Preduct Cade: MAINDEC-11-DZDRH-R-D
Product Nome: DR11-L, DR11-M Ezerziser
Date Crented: Sept. 1, 1975
“Maintainer: Ciagnostic Engineering
Ruthar: , Edward C. Badger

|
E Copyright (C) 1975, Digital Equipment Corporation

gh1s softuare is furnished under 2 license for use uni’ on & single
| Tomputer system oand uo' ‘be copied onlg with 1the inclusion of The

above copyright nctice. This software, or an' other copies therest,
imay eol be provided or otherwise made available to an' other person
| except for use on such sysiem and to one whe a'rccs to These license
terms. Title o and “ownership of the soflware shall at all times

| resain 1n Digital.

——

The 1aformation in this document is subject to change without notice
and should not be construed as o Commitment by Digital Equipment

iCcr'orailoa.

.

iDl!lill E!dl'lla! Corporation assumes no rc:!oasxbllily for the use or
L :::iix § of 1ts softuare on equipment which 13 nct supplied by
~igl . L
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1.0 RBSTRRCT

2.0

2.1

g.2

(2222222

Thxs_ﬁro!ra- allcus 'he user to checkoutl or debug the gSél-L or
DR11 cdule (UNI?US word input 1nterface or UNI e word
sutput interface). T3 run the logic test, the user must have 2
maintenance loop-back cable. Logic tests are limited pnd coannot
check the inmput or cutput data paths. To check 1nput or output
lat: snih:, some means cf ganerating or detecting dala changes is
reeded.

REQUIREMENTS
T R e S

Equipmant

1. PDOP-11/Family computer with 9K cf core or more and I/0
terminal.

2. DRIIL or DRIIM (Te be tested).

3. For logic test, maintenance locp-back cable. The maintenance
loop-back cable is made up of 2 Berg Connector with 2 wires.
One wire conngcts pin "V™ with pin "“W". The other wire
connects pin “X° with pin “TT™,

4. For auto-slave, @ master POP-!1 with DRI11-M and this program.

For suto-master, a slave CPU (PDP-B or POP-11) with iaput
module (DR1I-L).

€. Fzr auto-master/slave, a DRIIL cabled to a DRIIM.

7. For all other tests, some means of generating or detecting
dats changes.

Storage
This program occupies core locations 000000-017474.
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3.0 LORDING PROCEDURE
FRRRERERRRIRRRRIE

3.1 Methad
Procedurs for normal binary fapes shculd be followed:
1. Rbsclute Loader must be 1n memory.
Place binary tape 1n reader.
3. Load address #7500 (*#Determined by location cf loader).
Press "START™ (Program will load).

4.0 STARTING PROCEDURE
FRRRFREFERREFRERIR

. 43.1 Contrsl Switch Settings

Starting at SA200 or 210 set all switches as desired. See
Sectien'S.1.

4.2 Starting Addresses

1. Locad and start at Jocation 200 for initial questions about
C modules.

2. Load and start at location 210 to avoid questions 1f you wish
ts run the program with the same parameters as set by a start
st 200.
NOTE

Rfter }aadin' pregram into core aou
#rusi® 1nitially start at location 200.
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4.3 Progrem AND/CR Operater Action
1. Lzad program into core.
Set switch register to starting address.
Load addraess.
Set switches to desired settings - See Section S.1.

Press start.

ConoEw

The program will type first gquestion.
4.4 Program Questions

4.4.1 TERMINAL CHANGE REQUIRED (Y OR N)?

Respond by 1ng a Y or (no carriage return required) to
rcprcsan! Ygg NO. If the program is started on the CPU’s

console TTY and ng wish to change to a different TTY, type "Y-,

ctherwise type ™

4.4.2 KEYBOARD CSR ADDR. OF NEW TERMINAL?

Questlion asked onl! i{ YES was the rezoonse to 4.4.1. Respond by
typing the keyboard CSR address of the néw terminal.

' 4.4.3 ITS VECTOR ADDR.?

Question asked onl! if YES was the response 1o 4.4.1. Respond by
typing the vector address of the new terminal’s kcyboard

4.4.4 PRINTER CSR ADDR. OF NEW TERMINAL?

Guestion asked only if YES was the response to 4.4.1. Respond by
typing the printer CSR address of the new terminal.

'4.4.5 CSR ADDR. OF INPUT MODULE?

Respond by typing the CSR address of the word on the input module
you uz:h 16 ezercise. If you do not wish to exercise 2 input
module, type only a corriage return,
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4.4.6 CSR ADDR. OF OUTPUT MODULE?

Respond by typing the CSR address of 1the word on the output
module you wish to exercise. If you do not wish to exercise an
output module, type only a coarriage return.

4.4.7 MODE?

Rcsgond te this question h! lgplna a character from "RA™ to "M
followed by carriage relurn. At any time (except logic tests)
cu may return to this question by typing "tC™ (control and the
etier "C" typed together).

MODE  MODULE AFFECTED  FUNCTION

~ output Continuoys oulﬁut.
Load data tc the output module without
checking for any flag.

B8 cutput Flag output.
Check for output modules’s “Ready™ flag
(bit7) and loads DBR with data.

c cutput Interrupt output.

Progra- sets output module’s interrupt
erable. On interrupt it loads output
mo..les DBR with data.

D sutput Delayed output.
The program clears output mcdules CSR
bit0; "loads DBR with data; and then
sets CSR bit0.

E output Start Auto Mode Master.
This program may be wused to generate
data 2 "2 master to send to a slave CPU
running slave mode. A table of data is
outputed in modes R-D automatically.

Mode "K* of program MD-11-DZDRH
(forPDP-11's) or MD-OB-DHDRH (for
PDP-B's) must have been selected.
Output word must be cabled to inpul word
of DR11-M or DRS-ED

“Start Mode™ is typed at the beginnin

of this mode.” The gro’ra- stall

waiting to link up with the Input module
its connected to. Rfter link-up,
“Immediate Send Mode™ is ! tcd. In this
mode data from the tdble is sent
directly oul as soon as the input module
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18 ready to receive it. If the inpul
module detects an error in Lthe data 1t
receives, it can request a re-transmit
of the previous data b! setting the stat
out bil thus setting the inpul module’s
stat in bit. If this occurs "Resending
data xxxxzz™ will be typed. RAfter this
mode, “Burst Send Mode™ is !chd. n
this mode the output module is allowed
te interrupt for table data. “END PRSS”
1s typed altar completion.

Warring: Before starting the input or

output module into “Start

Mode™, both CPU’s should be

ruaning and waiting at "4.4.2

Mcde? . AL no time should the

program be allowed to enter

Start Mode™ and the other CPU
initialized.

This mode was not designed to diagnose
this module. Onlv data errors” are
checked. If any of the control signals
fail the program could "hang™ waiting
for the signal. Mazimum time¢ between
l?pcouts should not exceed

minutes - if it does, halt the CPU and
determing the PC the program is at. Go
to the listing for more information.
Prints mentioned in the listing can be
coordinated against the flcw chart.

- ——— e —
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Quiput Module Logic Test. .

The progran preforms a brief logic check
cf th outpuls module’s “CSR and
interrupt capacities. A Maintance
loop-back must be installed in the word
under test,

Cortinuous input.
he grogrnm continously reads the 1nput
module’s DBR.

Flag 1nput.

The program waits for the "Ready” flag

gC?g Ei 7) and then does a DBR read when
it7=1.

Interrupt input.

The program sets interrupt enable and
waits unti! the input module interrupts
to read the modules D

Pelayed input.

The program clears CSR bitD; reads the
DBR; and then seils CSR bit0, thus
delaying Data accept from returning.

Start Auto Slave

The program may be used to receive data
as 2 slave to recsive data incoming from
master CPU running in Master Mode (see
Mode E), as dalta is received it 1s
compared against a table of data. Modes
G-J are aulomatically executed. If data
received does not compare to the table,
an error is reported.

Mode “E” of MD-11-DZDRH mus' be selected
in Master CPU. Input word must be
cabled to the output word of a DRI1-L.

“Start Mode” is typed at the beginning
of this mode. The program "stalls
waiting to link up with the output
module ils connected to. Rfter link-up

“Immediate Send Mode” is {typed. Eac

time data is ready, the data'is read and
compared against™ table data. “Burst
Send Mode™ is nexi. Here the input
module is allowed to interrupt cach time
it receives data. "End Pass™ is typed
at completion.

Warning: Before :tlrtin! the inpul or
output modul into “Start
Mode” both CPU's should be
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running and wailing at “4.4.2
Mode? . Rt no time should the
program be allowed to enter
Start Mode™ and the other CPU
be initialized.

This mode was not dcsigncd to diagnose
this module. errors” are
checked. If any ol !hc control signals
fail the program could "hang" waiting
for the signal. Maximum time between
t? pecuts should not exceed
minctes - if it does, halt the CPU and
determine the PC the program is at. Go
to the listing for more information.
Points mentioned in the listing can be
coordinated against the flow chart.

Input Module LO'IC Test.
grogran prelorms a brief lo?xc chcck
input modules CSR and iInterrupt
ccpacxlxcs A Maintance loog back
connector must be installed in the word
under test.

Start Auto Master-Slave.

Preforms Modes E and K on an input and
gutput mode located in_the same CPU.
The input word on the DR1I-M must be
cabled to the output word on the DR1I-L.
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4.4.8 SOURCE CF DRTR?

This question is tgpcd when an output Mode R-D is selected. What
the program warls 1o know is where do !ou wani tc get the data
that ycu want to ocutput. Respond by typi

followed by a carriage return.

A Data from the Switch Register

B Data from the TTY.
In this case, any future octal digits
t!pcd on the Keyboard will be assembled
as data and ecach time a carria?c return
isttgpcd the new data typed will be sent
out.

g & character from R-D

C Program generated patiern.
The program will automatically generate
the data to be outputed in one of 4 ways
ap&ciéicd by the operator by question

D Data is outputed from a table in core.
Data to be outputed _can_be found by
finding the address cof TRBLE and looking
in the listing.
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4.4.9 STRRTING PATTERN? (If Source of Data "C" Selected)

Respond by l'pin? the %ctal representation of the data you wish
to start oulput ng. his data will be modified according to the
patterr wodilier you select in 4.4.10.

4.4.10 PATTERN MCDIFIER? (If source of Data "C" Selected)

Respond b'htyping a character from "R™ to "D" to represent houw

you want the data that is being outputed to be modified.
i el s
R INCREMENT DATA
B DECREMENT DATA
c FLOAT ZERO-COMPLEMENT
D COMPLEMENT

4.4.11 METHOD OF REPORTING DATR?

Respond by tg:in! a character from "R" to "C" to represent the
Wway you wis he data being received by the inpul module to be
reported.

MERNS METHOD

in data lights

on TTY-reported cach
time a change in
input data 1s detected.

c Error check. An input
module is cabled to an
output modulesdata
beginning sent to the output
module i8 compared to the
data received b¥ the input
module-if data is
different an error is
reported. Rfter cach
100 transfers are made,
“END PASS™ is reported.

D Error Check. An input
module is cabled to an
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output module in another
CPU. This method only
works when the "Source
of Data™ for the output
module is that of the
table “D".

On the output module
side, you would select
“Mode™ "B" aor "C";
“Source of Data™ "D".
On the input module
side, you would select
“"Mode™ "H" or "I"
ERRORS detected as

in modes "E" and “K".
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OPERATING PROCEDURE LOGIC TEST
ERERRRRRRRRERREREFFRFHRHRRRRIRR

Definition = Switch Register

The program must, at various poinls in execution, determine what
the ogcrator desires to do- at these points (such as “halt on
error”™). Standird procedure was lo ‘cl this information from the
hardware switch register. MWith The addition of CPU's to this
fanil: of computers That have no sw.ich register, a harduare
switch register can no longer be assumed. "This program uses a
software switch register; that is, a location in memory “SWREQ™
as the source of “switch register™ data.

S.1.1 Loading the Software Switch Register

The scftware switch register can be altered in two ways:

| §.1.2 From the Harduware Switch Register

This way over-rides the other ways. Data loaded into the
hardware switch register will be transferred to the software
suxécs register directly each time "switch register™ data is
needed.

' 5.1.3 From the User's Terminal :

1
l

R 15" (control and letter "S" k‘!sh typed simultaneously) will
c

cause the current soffware swi register to be typed out and
allow the user to type in the new value of the switch'register.

If a hardware switch register exists, and the user desires to use
the software switch register, the user should leave the harduare
switch register clear (all switches down).

NOTE 1

When using a pure softuare switch
register “halt "on error® is re-defined
to “hold on errcr™. If the CPU were
allowed to halt, then core data coult
not be examined and the switch register
data could not be altered. "Hold on
error” sels in a lovp__testing software
SWR bit 15, allowing TTY interrupts.

NOTE 2
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Some means of e¢ramining CPU memory must
be incerporated inle  the keyboard
handler must be made so  that™ the
cparater on 2 swilch register = less CPU
can examing core lgcations while 1n 2
“held on arrer™. The program uses a2 "tE
zxrzxx” where zxzzxz is the locatron to
be cxamingd.

S.1.8 Saitch Register Function

SuiS=1 or up Halt on errer.
Skl4=1 or up Loop on test.
SWi3=]l or up Irhibit printout cf error.
Sulli=] or up Inhibat sublest i1teraticns.

§.2 Scope Loops

If an error cccurs and the user wishes to sco;c the errcor, he (or
she) should sel SWIS=l to hait oa error, then when the program
halts on error, SW1S=0, set SWl4=l to (loop on current tc:t)
SWid=l (ts arnidit error printout) and press continue on the
CPU's CONSOLE.

S.2 Progras AND/OR Operator Action

The first pass ihrou!h the program will be made with iterations
inhibited. Success asscs will enable iterations 1f SWll=0.
“END is printed he end of a pass. The vector and
pricrity of each xnput or out:ut under test will be typed when
rogram is initially run or if the vector or priority 1s changcd
uring » pass.
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8.0 ERRORS
I

8.1 Error Typesut
Print out varies with the e¢rror detected. The grror PC typed out
18 the actual_ locaticn of the error cali. Error typedutls are
receeded wilh THE RDDRESS of the error, 1f information 1

esired, reference the listing in respect to the PC (RDDRESS)
tyced out.

E.2 Noe-Standard Errors
“TRAPPED TO LOCATION:XXOXXXX FROM LOCATION: YYYYYY™
indicates:
1. An INPUT or OUTPUT module interrupled to a wrong vector.

2. Time-out! or 1llegal 1nstruction hareware trap. This 13 a
fatal ercor that can not be continued past.

7.0 RESTRICTIONS

FEEEEEREREEE

7.1 Starting Restricticn

If the Vector address cof an! inpul or output 1s either 200 cor
cl0-the program must be restricted at address CC1000.

. 8.0 NMISCELLANEOUS

FEEEERRRERERE

B.1 Eszecution Time Logic Test

0, MIN. Itgrations inhibited-ro errors.
1,0 MIN. WITH ITERATIONS (FOP ERCH CONNECTION)-NO ERRORS.

Ezecution times are approzimate, as the various PDOP-11 CPU's have
varied instruction execution times

MAINDEC-11-DZDRH-A MACY1l 27(732) 21-SEP-76 09:52 PAGE 2
- DZDRH. P11

1

: 064000 SSWR= 064000

3 .TITLE_ MAINDEC-11-DZDRH-R
4 ; #COPYRIGHT (C) 1975

: ; #DIGITAL EQUIPMENT CORP.
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000174
000176

00C210

001000

g E

i

B
95

58
48

001306

001306

QMYMRD MRSS. 01784
fFﬂOGRRH BY EDWARD C. BRDGER
!THIS PRUGRAM WRS ASSEMBLED USING THE PDF-H MAINDEC SYSMAC

QPRCKRGE (MRINDEC-11-DZOAC-C2),

hn
.SBTTL

SWREG:

DISPRE:

D02

SEPT 14, 1976.

4 TO 776 CONTRIN .+4. IOTT (TRAP CALL)
GAL wg AND INTERRUPTS TO WRONG VECTORS AND

T PEOU
CATCH IH’ROPERLY LORDED VECTORS.

TRAP CATCHER

S LocmrxorffL
: #ROUTE THEM TO ROUTINE
lLOCRTIW 0 CONTRINS O

.=40

WORD 42

WORD O

2174

0

0

.=200

JMP J8START

;GO TO STARTING ADORESS OF PROGRAM.

.=210
JMP J8RSTART

.=1000
JNP JsSTART

.SBTTL BRSIC DEFINITIONS
s #INITIAL %DRESS OF THE STRCK POINTER #xx 1100 ##

srncx-

?"SCWE

; sBRSIC DEFINITION OF ERROR C

EOUIV :*BASIC DEFINITION OF SCOPE CAL
: ¥MISCELLANEOUS DEFINITIONS
h T= 11 ;3CODE FOR HORIZONTAL TA8
1§ % FOR LINE
cn: 1 FOR CARRIAGE RETURN
CRLF= 200 ..oooe FOR CARRIAGE RETURN-LINE FEED
PS= 177776 : :PROCESSOR STATUS WORD
.EQUIV PS,PSW
STKLMT= 177774 ;3STACK LIMIT REGISTER
PIRG= 177772 :PROGRAM INTERRUPT REQUEST REGISTER
DSWR= 177570 ..mnoums SWITCH REGISTER
DDISP= 177570 : : HARDWARE DISPLAY REGISTER
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\QINDEL-II-D'DRH-R
DZDRH.

MACYLl &7(732)

Pli BRSIC DEFINITIONS

s7
S8
s9
€3
e
63
v}
S
85
67
68
69
?2
73 0001
74 1
7S
7 200300
7% 000340
79
80
gl
82
83
84 010000
8s 004000
86
g7 00
eg 0004
es 000200
30 0001
) 000040
Se 000020
32 0000
o4 000004
o)
3% 00000
97
38
99
100
101
10e
i03
ige
136
107
108
109 10C000
110 040000
111 020000
112 010000

58

=

6058

—

E0e

el-SEP-76 (9:52 PRAGE 3

; *GENERAL PURPOSE REGISTER DEFINITIONS

g n m REGISTER
5 -/e ::gﬁi g&fgrin
R3= %3 GISTER
sn: ;.4 ,.esr:m. REGISTER
R ]  GENERAC RECIZTER
R7= %7 : 1 GENERAL REGISTER
SP= %6 :1STACK POINTER
PC= %7 : PROGRAM COUNTER
;;gxonm LEVEL DEFINITIONS i &
PR1= i IORITY IL.ESEL 1
= 100 : :PRIORITY LEVEL 2
PR3= 138 ;;PR}ORITY &va. 3
e N : 'PRIORITY LEVEL §
= 240 : :PRIORITY LEVEL S
%: :;PR%OR}TY LEVEL &
= ; ;PRIORITY LEVEL 7
- ¥"SWITCH REGISTER™ SWITCH DEFINITIONS
&u1S= )
14=
13=
SWle= 10000
Sz
1
SW08= 400
SW07= 200
SWlb= 100
SWOS= 40 /
SWl4= 20
SWi3= 10
SWi2=
SWil= 2
SWoD= |
LEQUIV SW09,SK3
-EQUIV suoeg
-EQUIV ,
-EQUIV 'Sl
-EQUIV -3
.sgqus sxmg&uﬂ
Y B s
“EQuiv 1,5}
.EQUIv ' SWO
- ¥DATA BIT DEFINITIONS (BITOO TO BITIS)
81T15= mo%
BITI4= 40OQO
8iTi3= 20000
BITi2= 10000
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MAINDEC-11-DZDRH-R MACY1! 27(732) 21-SEP-76 09:52 PAGE 4
DZDRH.P11 BASIC DEFINITIONS
112 004000 ama: 4 8
114 BITI0= 2
115 1 BIT09= 1000
116 000400 BITO8= 400
ﬁ7 000200 81;075 foo
I i g
1 T04= 20
121 000010 BITO3= 10
iaa 000004 Eqﬁf Y
153 388855 Hek: §
125 .EQUIV BITD9,BITY
155 ‘Eoulv BI103 8117
128 IEau Vv E{T%:Sm
129 .EQUIV BITOS.BITS
130 .EQUIV BITON,BITH
! Y I
135 IEoufv frmlam
{33; .EQUIV BITDO,BITO
136 - ¥BASIC "CPU™ TRAP VECTOR ADDRESSES ,
137 000004 ERRVEC= Y +;TIME OUT AND OTHER ERRORS
138 000010 RESVEC= 10 : :RESERVED AND ILLEGAL INSTRUCTIONS
139 000014 TBITVEC=1M4 ;;;FTQ;CEIT
140 000014 TVEC= 1M ¥ TRAP
i:}! 3 B'O’PEEE 3 + \ 04 INTTPU;%B?'I{())T) ##SCOPE*#
143 gm&é 53 55% FQgIL ;
144 0000230 EMTVEC= 30 : :EMULATOR TRAP (EMT) #%ERROR¥¥
145 000034 TRAPVEC=34 : 1*TRAP™ TRAP
146 000060 TKVEC= 60 ::TTY KEYBOARD VECTOR
147 0000&4 TPVEC= &Y :1TTY PRINTER VECTOR
i:g 000240 PIRGVEC=240 : 'PROGRAM INTERRUFT REQUEST VECTOR
E'I‘ 022626 POPSP2= 22626 -
182
183
154

[




HﬂlNDEC-ll*DZDRH-R
OZDRH.P

MRCYLl g7 (732}

11 COMMON TRGS
156
157
15
161
162
163 001100
184 001100
% Bl
167 001133 000000
168 001106 000000
189 001110 000000
170 001112 000000
171 001114 000
72 Bl o
174 001120 000000
175 001122 000000
176 %112‘! 000000
177 001126 000000
178 001130 (000000
179 001132 0000CO
18 DoiiE oo
185 0011% 000000
| 183 001140 177570
L 184 001142 1%
. 185 O0O1IWN 1
| 186 OOI1¥ 177562
| 187 001150 17756Y4
188 (001152 17756k
| 189 001154 000
. 190 001155 002
i3 Es &
! ()
B BHE o«
| 195 001162 0OGO00
. 195 001164 00000D
| 197 001166 000000
198 001170 077
199 001171 015
200 001172 000012
S0
. 203 DO1174
204
: g 001176 000000
' 207 001200 0O0OOO
| 22% 001202 000000
' 210 DO01204 000000
211 001206 000000

GO2

2l-SEP-76 09:52 PRGE S

.SBTTL CUMMON TRGS

3 EHEEEEE R R AR RS AR SRR 44
iTgéB ;RB*sECSEBRANS VARIOUS COMMON STORRGE LOCATIONS

.=1100
$CMTAG: + :START OF COMMON TAGS
§PASS: .WORD O : :CONTRINS PRSS COUNT
srsme: g;;g g ,,conmms THE rsslr_mnmen
s%cr# " .WORD O com % SUBTEST ITERATION COUNT
: JWORD O .,conmms SCOPE LOOP ADDRESS
RR: .MORD O : :CONTAINS SCOPE RETURN FOR ERRORS
sznm: "WORD O : :CONTRINS TOTAL ERRORS DETECTED
SITEMB: .BYTE O : CONTAINS ITEM CONTROL BYTE
SERMAX: .BYTE | : :CONTAINS MAX. ERRORS PER TEST
SERRPC: .WORD O ::CONTRINS PC OF LAST ERROR msmucnon
gamon’ ) 8 .,g%mms noonsgg 3!5 :am' onm
$GDDAT: :% 0 : :CONTA f% "G00D’ DATA
SBODAT: .WORD O ,,conmxns 'BAD’ DATA
.muom g :RESERVED--NOT TO BE USED
.BYTE O ,,nuromnc MODE INDICATOR
§INTAG: .BYTE 8 : * INTERRUPT MODE INDICATOR
SWR:  .WORD DSWR ..moness OF SWITCH REGISTER
DISPLAY: .WORD DDISP T K% gf ? .EP"“Y REGISTER
e i T 8 B
§TPS:  17756M ,,m mxmsn sm'us REG. ADDRESS
§TPB: 177566 FTTY mmen BUFFER REG. WDDRESS
SNULL: .BYTE O NS NULL CHARACTER FOR FILLS
SFILLS: .BYTE @2 ,.comn*r? 8 OF FILLER CHARACTERS REQUIRED
PR B X T 4
$ . ¥ «07>=0=
GRS oAb O § OHTAING - THE ABORESS
s 'WHICH (SREGD) WAS OBTAINED
e e O DR INED o))
WEQ: I.Jnsr:n 2y ;;uér?o'ﬁmxor PRG
§CRLF: .ASCII <15 ::cammee RETURN
SLF: RSCIZ <12 :LINE FEED

XCSRA: LWORD O
XDBRA: .WORD O
XVT: LWORD O
XvT2: .JWORD O
RCSRA: .WORD O
ROBRA: .WORD O

lli“lll‘lill“ill!lil'iiililliii!llili!ﬁ!!lll!ilﬂll!!!!i!iilﬂl!l'l

;ADDRESS OF OUTPUT MODULE'S CSR.
;ADDRESS OF OUTPUT MODULE'S DEBR.

; VECTOR ADDR. OF OUTPUT MODULE.
sVECTOR ADOR.+2 FOR INTR. PSW.

;ADCRESS OF INPUT MODULE'S CSR.
:ADDRESS OF INPUT MODULES DBR.
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RVT: ) NPUT MODULE.
RVT2: ﬂ8§8 8 cron %82 +2’ INPUT MOCULE

TKV: WO 3 :1/0 CTOR ADDR.

TKVE: uogg sg -i/ Em%nu. CTOR ADDR.+2.

MODE: .WORD O :MODE OF OPERATION OF PROGRAM

MODEI: .WORD O :MODE OF OPERATION OF INPUT ROUTINES.

PATFRO: .WORD O .moxcmss RCE OF DATA

PATTM: .WORD O :moxcmgg anm MODIFIER

PATTRN: .WORD O ;ACTUAL PATTERN TO BE OUTPUTTED.

}'EXTPF:' WORD O POI“}S ;o TABLE 8; ;gmrms FOR MASTER.

rmﬁ Z% 8 PS* &4 ?mm .

PATOUT: .WORD O METHOD OF mnm onm

PATTIN: .WORD O omn READ FROM INPUT MODULE.

PATOLD: .WORD O :0LD PATTERN IF OUTPUTTING ON TTY.

PTRM: .WORD O :USED BY MASTER-SLAVE AUTO TO SAVE MASTER’S PC.
PTRS: .WORD O :USED BY MASTER-SLAVE AUTO TO SAVE SLAVE'S PC.
GMSST: .WORD O :USED BY MASTER-SLAVE AUTO TC SAVE MASTER’S STATUS.
SSLST: .WORD O :USED BY msrsn-su.nvs AUTO TO SAVE SLAVE’S STATUS.
XNO: LMORD O :MASTER’S ITERATION COUNT

SXNO: .WORD O :SLAVE'S ITERATION COUNT.

STABLP: .WORD O POINTS TO avs s asn STORAGE AREA.

XVTP: .WORD O PR

RVIP: .WORD O anomv oF npur

CHAR: .WORD O : CHARACTER INPUTTED FROM TTY.

ST200: .WORD 1 Imxcsm.s STARTED AT 200 IF O.

STEMPO: .WORD O : TEMP STORAGE.

SAVPC: .WORD O :SAVES PC IN ERROR ROUTINE.

BSWR: .WORD  USKR :ADDR. OF REAL HARDWARE SWITCH REGISTER.

SWREQ: .WORD 0 . :SOF TWARE SWITCH REGISTER.

ERTYCN: .WORD O s 80F ERRORS TYPED OUT.
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.SBTTL ERROR POUINTER TRBLE
HIS TRBLE CONTRINS THE INFORMATION FOR EACH ERROR THAT CAN OCCLR.

INFORMATION IS OBTAINED BY USING THE INDEX NUMBER FOUND IN

;Locnnon $ITEMB, THIS NUMBER INDICATES WHICH ITEM IN THE maLE IS PERTINENT.

t ¥NOTE ] IF SITEMB IS O THE ONLY PERTINENT DATA IS (SERR

: ¥NOTE2: EACH ITEM IN THE TRBLE CONTRINS 4 POINTERS Ex&pxmc AS FOLLOWS:
T EM : sPOINTS TO THE ERROR MESSAGE

¥ D 1 iPOINTS TO THE DATA WEADER

'y T :1POINTS TO THE DATA

'y OF : ;POINTS TO THE DATA FORMAT
SERRTB:

.SBTTL PROGRAM START-UP

STAR

SBTTL INITIALIZE THE COMMON TAGS

:;CLEAR THE COMMON TRGS (SCMTAG) AREA
MOV #SCMTAG,R6 ; sFIRST LOCATION TO BE CLEARED
CLR (R6)+ " ; ;CLEAR MEMORY LOCATION

; sLOOP BACK IF NO
$STACK :3SETUP THE STACK POINTER
.,mmnv.lzz A FEW vsc'r

MOV $SSCOPE, 8I0TVEC ;; 10T v;cron FOR SCOPE ROUTINE
ROV Wc" { 61T VECTOR FOR ERROR ROUTINE
MOV C+e ::(EVEL
MOV csmhp aormc &rmp VECTOR FOR TRAP CALLS
MOV 0, BATRAEVECHE:( M FAILURE VECTOR
gov :ﬂ&aMcoe ..LE
n55 8. ”Mr{ }ﬁ THE Loogr n&rascss FOR SCOPE
iSIZE FOR A qu REGISrER If, NOT FOUND OR I
. % 2&% Y cﬁ—(sga gvs E%&a vzgon
MOV SWR ::sz an nn mmums SWICH REGISTER
" :ooxasgaglsmv % A HARDWARE m‘chspmv REGISTER
8NE asf' ::aamcn NO TII‘EOUIIIITmTﬁ %Lmso
mnom SWR IS NOT = -1
BR 6SS$ } NO TIMEOUT
BYS: g?\ll 8658, (SP) ,,ssr UP FOR TRAP RETURN
§5§: MOV usuns : ;POINT TO SOFTWARE SWR
MOV spntc DISPLAY
B6S: MOV SP)+,98ERRVEC ;;RESTORE ERROR VECTOR

;# PROGRAM TEST TO DETERMINE WHAT CLASS OF COMPUTER WE ARE RUNNING IN.
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INITIRLIZE THE COMMON TRGS

ﬁ 0Ci1S06 012737 COI1S34 000010 STI:

002646

006310

000C10

001140

177406

177402
177376

177354
177274

Joe
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ST2:

ST3:

ig:

18:

T

MoV $5T2,3810 :T0 DO THIS WE g&u mgo AN INSTRUCTION THAT

oru AN 11,40 ATER MACHINE WILL PECOGNIZE.
tsen % NSTR. TRAP VECTOR IF
"‘f wf' CAN’T PREFORM AN
NSTR. IT WILL

XOR R1,R1 mrs “XOR" WILL CAUSE 11/29 OR
:LOWER CLASS PDP11 CPU TO TRAP TO "ST2".

MOV 86, INSRT] u: omn' TRAP!MUST BE ON 11,40 OR BETTER.

“E&'ﬁ MUST EEPLQCSE-RU" INSTR. WITH

*nn' ms TURN FROM A mncs TRAP CAL

MOV 86, INSRT2 : THERE ARE TWO LOCATIONS.

8R ST3 :GOTO ~ST3"

ADD #4,RE : TRAPPED HERE IF ON 11/20 OR LESSER CPU.
:FIX THE STACK POINTER.

MOV $12,3810 :RESTORE LOCATION 10 FOR FUTURE TRAPS.

: #END PROGRAM TEST FOR CLASS OF COMPUTER.

MOV #SWREQ, SWR sPOINT TO SOFTWARE SWR.

CLR XCSRA :CLEAR ADDR. OF OUTPUT CSR.

CLR RCSRA :CLEAR ADDR. OF INPUT CSR.

MOV XVT2, axvTt *RESTORE VECTOR IN CASE OF ILLEGAL

MOV s10Tt axvre : INTERRUPT

MOV RVT2, JRVT :RESTORE VECTOR IN CASE OF

MOV uoﬂ JRVT2 : ILLEGAL INTERRUPT.

CLR :CLEAR VECTOR ADDR.

CLR xvra :CLEAR VECTOR ADDR.

CLR RVT ;cLEnn VECTOR ADDR.

CLR RVT2 VECTOR ADDR.

n?g :g‘x'géag'f‘r'ﬁs (s:cr KEYBOARD STATUS vscron

YPE £5% ,,‘r‘m &f%xm X

BR gus T OVER THE RSCIZ

.RSCIZ <1s><1a>om-u-ozbnu-m

TYPE 67% ,,rvps nscrz smmc

BR S cg 5:

"ASCIZ <IBr<12><12>#4.4' 1 TERMINAL cmme QUIRED (Y OR N)? #

RDCHR :GET OPER RESPONCE.

MOV (SP)+,R0 :CHAR. ON STACK.

CMPB RO, #'A : 1S ANSWER NO?

BNE k3 :IF NOT CONTINUE.

TYPE 698 s s TYPE ASCIZ STRING

BR 8% - s 1GET OVER THE RSCIZ

.ASCIZ #&NOs

IMP INPASK :ASK FOR INPUT MODULE ADDRS.
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INITIRLIZE THE COMMON TA

120027 000131 38: CMPB RO, 8'Y + 1S ANSWER “YES"?
001327 BNE 18 +IF NOT REASK QUESTIKN
002026 TYPE 718 s TYPE I1Z STRING
683:35 BR ?oi t:GET 0323 ﬂé ASCIZ
++718: .ASCIZ S&YESH
?0s:
43:
104401 002040 TYPE 73% : s TYPE ASCIZ STRING
000427 BR 728 : :GET OVER THE ASCIZ
5‘-,!;;5: .ASCIZ <¢I5)<12>%4.4.2 KEYBOARD CSR ADDR. OF NEW TERMINAL? &
177022 " CLR J$TKS
1049410 RDOCT
012600 MOV (SP)+,RO
004737 013284 ISR PC, CKADR :CHECK THAT ADDRESS IS LEGAL.
6%7 BCS 49 :CARRY BIT agr ON RETURN MEA
10001 = MOV RO,R1 :GET ADDR. OF NEW KEYBOARD CSR
104401 002144 ' TY"E 75% : s TYPE ASCIZ STRING
000416 BF § ::GET OVER THE RSCIZ
5&;5” JRSCIZ «<15)¢12>#4.4.3 115 VECTOR RDOR.? &
104410 RDOCT :GET VECTOR ADDR.
012600 MOV (SP)+,R0 *ADDR ON STACK.,
032700 000001 BIT #8170 RO :ADD # ENTERED?
001422 BEQ &S - NO-CONT INUE
104401 002220 TYPE 778 : - TYPE RSCIZ STRING
000416 BR 768 ::GET OVER THE RSCIZ
;é;?s: .RSCIZ <15>¢12>%00D NUMBER NOT EXCEPTED®s
000730 ol 5%
gmo 176000 6S: SET #176000, RO s NUMBER_TOO LARGE?
1416 Q 78 * NO-CONT INUE
104401 002272 TYPE 79% : s TYPE ASCIZ STRING
000412 BR 78% : :GET OVER THE ASCIZ
;é;?s: .ASCIZ <15»<12>sNumMBeR 0o LARGE! #
000707 " BR 5§ sREASK QUESTION
:liamag 000040 78: ch gg.ﬂo :NUMBER TOO SMALL?
104401 002334 ME 818 "?YSS"&"‘;‘% STRING
000412 BR 808§ ::GET OVER THE ASCIZ
ébggs: .ASCIZ <15><12>sNuMBeR 100 smALL!'s
000666 " BR 5§ sRERSK GUESTION
013777 001216 176624 BS: MOV TKV2, aTKV :RESTORE PREVIOUS TTY VECTOR.
012777 104416 176620 MOV $10TY, aTkKV2
010037 001214 MOV RO, TKV :SAVE NEW TTY VECTOR.
062700 ADD 2. R0
010037 001216 MOV RO’ TKV2
012777 000340 176576 MOV 340, aTkve :PRIORITY 7 ON INTERRUPT

K02

Eé-SEP-?B 09:52 PAGE 9

NS NO.
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INITIRLIZE THE COMMON TAGS

108:
002426
: +838:
82s:
013264
002522
: : BSS:
84g:
001144
000002
001146
001150
000002
001152
002614
. :878:
86s:
176272 INPASK:
002660
: :659:
s
013264
001204
000002
001206
OUTASK:
002760
: :658:
4s:
013264
001174
000002 .
001176
001272

TYPE
BR
.RSCIZ
RDOCT
MOV

-

BCS
TYPE
BR
.RASCIZ
MOV
MOV

MOV
MOV
TYPE
BR
.RSCIZ

ggs ,.TYPE egcq smmc
g CI2z
(15)¢12>#4.4. 4 PMNTER CSR ADDR. or NEW TERMINAL? #
:GET ADDR.

(SP)+,R0 *ADDR. ON STACK

PC, CKADR :CHECK THAT ADDR. IS OK
108 :IF NOT RERSK.

g85s ;3 TYPE ASCIZ STRING

8yg ‘GET OVER THE ASCIZ
(15> 12> 8SWITCHINE TO NEW TERMINAL S
R1,$TKS

82 Rl

RI.$TKB

RO, $TPS :STORE ADDR. OF PRINTER.
#2. R0
'RO,S$TPB

87% ;3 TYPE ASCIZ STRING
86% :GET OVER THE ASCIZ
(18> ¢12> aNEW TERMINAL ACTIVE.$¢<18)¢12><12>

STKS
BSS ;3 TYPE ASCIZ STRING

LT3 :GET OVER THE ASCIZ
<15><1am 4.5 C&R AODR. OF INPUT MODULE?
(SP)+.RO :ADDR. ON STACK

PC, CKADR :SEE 1; ADDR. LEGAL.

INPASK : IF NOT-REASK.

RO, RCSRA :STORE ADDR. OF CSR.

$2. R0 :MAKE ADOR. OF DBR
RO, RDBRA :STORE DBR ADPA.

65S ,,rvpe nscxz STRING

:GET OVER

43 THE ASCIZ
{15)¢12)44.4.6 CSR ADDR. OF OUTPUT MODULE? #

(SP)+, RO gSORngaRSTRCK

PC, CKADR E IF ADDR. LEGAL

outask r NOT-REASK.

RO, XCSRA TORE ADDR. OF CSR

82, RO roan DBR nooa :

RO’ XDBRA :STORE DBR

sT2 s INDICATE mo smmso AT LOC 200.

e
PROGRAM RESTART
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; #THIS SECTION ENTERED FROM START AT 210 OR tC

012706

s
Y

o2
38

i

88r
Q988 SPRY

000105
00&o54

176106

001300
001142

000004
0000086

175666
175610

175600

RSTART:

18:

Tk

RST2:

T

18:

cs:

POPSP2
MOV
MOV

MOV
MOV
TST
BEQ
TYPE
BR
.RSCIZ

HALT
JMP

#STACK, SP
$PASS

SERTTL
ERTYCN
¢KEYSRV, aTKV

815,384
e

38177570

s

$SWREQ, BSWR
$SREGO, DTSPLAY
6, I8

$I10TT, 386
ST200°

RST2

6SSS

;CLEAR ERROR _COUNT.
:CLEAR # OF ERRORS TYPED OUT.

;SET FOR TRAP IF NO SWR.

;ADDRESS THE SWR IF TRAPS THEN MONE.
sNO TRAP - CONTINUE.

;WE_TRAPPED-MUST BE NO HARDWARE SKR.
;SET SOFTWARE SWR AS ADDRESS OF SWR
;MAKE SURE TO TAKE CARE OF DISPLAY.

;RESET THE TRAP VECTOR.

: TRAP_ROUTINE IN CASE OF ILL T

;WAS THIS PROG. ORIGINALLY STRRTED AT 2007
:LOC "ST200" ZEROED BY START ROUTINE.

,,TYPE RSCIZ STRING
;GET OVER THE RSCIZ

43
¢18) (12> 4PROGRAM' MUST BE STARTED AT LOC 200 INITAILLYS

28200

BSS

;3 TYPE ASCIZ STRING
!GET OVER THE ASCIZ

<15><1a>:u 4.7 MODE™S

SICNT
PATOUT

$KEYSRV, 3TKV
$B8ITh, 3§ TKS

#BIT6,d$TKS

(RO),%'E
3%
STARTM

;DISABLE TTY INTERRUPTS
iGET OPER TEXT

;ADDR. OF TEXT ON STACK.
;SLAVE AUTO MODE SELECTED "K™?
;YES-GOTO START SLAVE.

;MASTER AUTO MODE SELECTED “E™?
: YES-GOTO START MASTER.
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003642
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00320

003654

PROGRAM RESTART
121027 0O0011M
001002

000137 0100S2

121027 0CO106
001002
000137 0110S2

121027 000115
001002
‘006162

000137

121027 000107
002410

68105; oool12
012737 014270
000137 004eb2
121027 000101

121027 000104

0006
75; 001174
104401 003514

000101
000104

01254
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3%:

4s:

cs:

QE:

1%:

2s:
OUTM:

:658:

éﬁi:

18:

:679:

{is:

38:

CHMPB
B
JM

CMPB
BNE
JMP

CMPB
BNE
JMP
cMPB
BLT
CMPB
BGT
MOV
JMP
CMPB
BLT

CMPB
BLE

TYPE
.ASCIZ
RDOCT
MOV

TYPE

égﬂi,i'L ; INPUT MODULE LOGIC TEST "L"?
IMLT : YES-GOTO INPUT MOD. LOGIC TEST.
(RO),0'F ;OUTPUT MODULE LOGIC TEST?

ggLT : YES-DO OUTPUT MODULE LOGIC TEST
(RO),8'M ;s MASTER-SLAVE AUTO MODE”

g%RTMS : YES-DO MASTER-SLAVE AUTC.
(RO),#'G

;MODE > G?
N862UST B§ OUTPUT MODE.
;NO-GOT TO BE OUTPUT MODE.
;GOTO INPUT MODE.

13

(RD), 8]

18
#TABLE , TRBLEP
INPM

(RO),%’A ;MODE ¢ R?

cs YES-UNKNOHH MODE.
(RO),#'D MODE > D?

ouTH’ NO-OUTPUT MODE

RST RER;U OUEBTION

ggs ; OUTPUT MODULE ENTERED?
658 ,,TYPE RSCIZ STRING

4 ;GET QVER THE ASCIZ
1€ ¢12>#4.4.8 SOURCE OF DATA?S

:GET ADDR. RESPONSE

(SP)+,R0 sADDR. OF RESPONSE ON_ smcx
(RO), ¥'A s GREATER THAN souacz
oUTM : YES-REASK QUESTION
(RO),#'D :LESS THAN SOURCE “D"™?
ouUTM s NO-REASK QUESTION
(RO), PATFRO :STORE SOURCE OF DA1A
PATFRO, #'C ' SOURCE FROM PROGRAM GENERATION?
4§ + NO-CONT INUE
' YES-ASK FOR PATTERN.
67% ;3 TYPE ASCIZ STRING

$ GET OVER THE nscxz
(1S (12)84.4.9 sfhmmc PATTERN? #

;GET FROM OPER.
(SP)+ ,PATTRN s STORE

638 : s TYPE RSCIZ STRING
68s :!GET OVER THE ASCIZ
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PROGRAM REST

§i§38: WSCIZ 15 (1284.4.10 PATTERN MODIFIER” 3

61 v (SP)+ R?
111 %2 m (RQ),PATTN

12l (RO) 'R
@ 0CC104 CMPB ;;0),.'0

012737 0l4270 001232 4S: MOV 8TABLE, TEXTP

GETWERRE ONSE
RESPONSE ON STACK

Dotk

LES mm eaunL 10 'D?
:IF NOT REASK.

;POINT TO BEGINNING OF TRBLE.
;CLERR TTY CHANGE PATTERN.

B CONTINE.

i3 TYPE RSCIZ STRING
THE ASCIZ

:GET OVER
..718: .RSCIZ (18)¢12>#N0 OUTP(t NODULE RODR. ENTERED!S

37 D0ic3s CLR TTIYPAT
1 mﬁum 175218 MOV 80, 3%CSRA
m 001174 ST XC
1 BNE oUTMuK
cs:
0¥401 003772 TYPE 718
fm-nax BR 208
20s: :
000137 002752 P OUTRSK

;ASK FOR ADDR.

.SBTTL OUTPUT MODULE ROUTINES

;wm 10 °g“’“" T0 AN MODULE
: ROUTINES "MODPAT™ TO A PATTERN
:#AND "SNDPAT™ TO DO ACTUAL ING.

000410 QUTMIK: BR MODPAT
000137 004322 OUTWR: JMP SNDPRT
QJ;? 001240 000103 OUTWR2: CMP PATOUT, 8103
001371 BNE OUTMIK
000137 005100 ¥ INPMIK

; #MODPAT ROUTINE USED TO _MODIFY OUTPUT PATTERN
PATFRO= FUNCTION

101 % FROM ?IITCH REGISTER

iﬁ PRTTERN %RRQEPGTTERN

123727 00i224 000101 MODPAT: CMPB %RO,I’Q

."‘#“#

001434 BEQ

lﬁg 001224 000103 1S: CMPB  PATFRO,s’'C
001 BNE 4 3

000137 004202 JHP PPN

:MODIFY QUTPUT PARTTERN.

;SEND DATA

;DID WE COME FROM INPUT MOD ROUTINE?
+NO-LOOP

: YES-RETURN.

;PRTTERN FROM SWR?
; YES-GO READ IT.

YES-GE!’ERRYE
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; #PPN PROGRAM GEPERRTED PATTERN ROUTINE.

MAINDEC-11-DZDRH-R MACY1l 27(732) 21-SEP-76 09:52 PAGE 14
DZDRM.PI1L - OUTPUT MODULE ROUTINES

B4y

£45 umi?& 123727 0Cl224 000102 2%: CMPB ggrrno.c's :PATTERN FROM TTY?

239 8:115 [3; 0040M2 % OUTWR :W M%?omncnuv

848 :PATTERN FROM nc TRBLE

£3 wcii omﬂg 175104 wigao 3s: gvo mxt; PATTRN Lono TrEcu PATTE Poxmen

2?1) 8:1 e? muuluacg 8?%35 y§: CMP rskrs $TEXTE moﬁ?‘?

gg 004144 mu«ag BEQ

53 O0MINe 000137 004042 cs: P ounn No-szro PATTERN

655 004152 012737 014270 001232 &S: MOV $TEXT, TEXTP :POINT TO BEGINNING OF TABLE.

:_:55 004160 000772 3R 5 ]

é gx% 817777 175;,‘1’5 174750 PSWR: MOV JBSWR :RERD SWITCH REGISTER

1 17737 m 001230 MOV SSKR Parmu
EE? 004176 000137 NP OUTWR

¥
e PATTM= FUNCTION
| s 101 INCREMENT
| - 102 DECREMENT
: ‘% 103 :FLOAT 0 - COMPLEMENT
i 1o : COMPLEMENT
£73
| ®74 004202 123727 001226 DOOI0I PPM: CMPB  PATIM,#'A : INCREMENT PATTERN?
| Ers 004210 001433 BEQ INCP :YES-GO DO IT
| B77 0ON212 123727 001226 000102 1S: CMPB  PATTIM,#'B :DECREMENT PATTERN?
| g;g 004220 001432 BEQ DECP :YES-GO DO IT
| g8d ouz22 001226 000103 28:  CMPB  PATTM,s'C .FLOAT 0-COMPLEMENT?
| 235 001031 BNE COMP 'NO-MUST BE STRAIGHT COMPLEMENT.
| H83 DOM232 00S737 001230 38: ST PATTRN :
| B84 00NZ236 001003 BNE 4§ : NO-CONT INUE
! 5 00ugid D05e37 001230 e parre j YESSET T0 A ONE.
. ©B8 DON24 105737 001231 4§: TSTB  PATTRN+1 sHIGH BYTE=0 ( INDICATE COMPLEMENT)?
| gg 004252 001403 BEQ S :
. B9l % 1 001230 cs: TSTBE  PATTRN :LOW BYTE=0 umrcares COMPLEMENT)?
; gg 03150135 BNE COMP :NO-THEN COMPLEMENT
| M 6s: cLe :FLOAT COMP.
| €% Dooed o613 001230 &C  parren
23 004270 00S137 001220 COM PATTRN
ggg 004274 000137 0OY4OM2 PPMEXT: JMP OUTKR
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OUTPUT MODULE ROUTINES

00S237 001230 INCP:  INC FATTRN ; INCREMENT.
000773 B8R PPMEXT
%;gg 001230 DECP:  DEC PATTRN ; DECREMENT
‘ BR PPMEXT
%#%S? 001230 comp:  COM PATTRN ; COMPLEMENT
BR PPMEXT

; #ROUTINE TO SEND PATTERN TO QUTPUT MODULE

‘%
i # MODE ME THOD
i # a comxmous OUTPUT
¥ 8 FLAG OUTPUT
i® C INTERRUPT OUTPUT.
¥ 0 :DELAYED OUTPUT.
00S037 177776 SNDPAT: CLR PS
052777 00000! 174640 BIS #8100, IXCSRA
123727 001220 000101 CMPB  MODE,s'R s CONTINUOUS OUTPUT.
001062 ari 1§
000137 DON4OM AMODE : YES-GO OUTPUT
123727 001220 000102 1S CMPE  MODE,s'B :FLAG OUTPUT?
001002 BNE 28
000137 004416 TP BMODE - YES-GO OUTPUT.
%m? 001220 000103 2§ g:s 3ncsaoe.rc - INTERRUPT OUTPUT?
000137 DO4444 TP CMODE - YES-GO OUTPUT.
:DELAYED MODE.
000137 DOYSSY 3 P DMODE :G0-
: #ROUTINE TO DO A STRAIGHT OUTPUT.
777 001230 174564 AMODE: MOV PATTRN,3XDBRA  ;LOAD OUTPUT.
137 DON046 NP OUTWR2
: #FLAG MODE OUTPUT.
004737 004614 BMODE: JSR PC, TSTFLG
032777 000200 174544 - BIT 88117, 3XCsRA oom serv
001 BEQ NO-WA
013% 001230 174536 MOV TTRN,3XDBRA  ;LORD ourpur
000137 004046 I OUTWR2'
: $INTERRUPT MODE OUTPUT
104412 CMODE: GETXC
1 DO4S12 174524 MOV 828, aXVT :SET VECTOR FOR INTERRUPT
1;3%3 MOV 8340, IXVT :PRIORITY 7 R%mmum
100 1 BIS $B8ITH, axc ALLOW INTERRUPT.
000240 18: NOP
012737 000340 177776 MOV #340,PS sLOCK OUT INTRS.
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DZDRM.P11 QUTPUT MODULE ROUTINES
% DOYSO0 004737 00461 TSR PC, TSTFLG : CHECK REXMIT REQ.
'
;g DOYSOM (00S037 17777& CLR PS :NOW ALLOW INTRS. AGRIN.
o3 004510 000767 BR 15 -
7725 +#WILL INTEPRUPT TO HERE
763 009S12 022626 2%: POPSP2
i, § 013777 001230 17445Y MOV PATTRN.SXDBRA  :OOTEUT PATIERN
;22 % S-cg?m %18 17444y 8IC 88176, aXCSRA  :DISABLE ENABLE.
767 004530 013777 001202 174444 MOV XVT2, aXVT2
768 % %% 104416 174436 MOV s10Tt, axvT2
769 177776 CLR PS :ALLOW INTERRUPTS.
77;11: 004550 000137 00NO046 NP OUTWR2
;;s : $DELAYED OUTPUT MODE.
% DO4SSY %qem ocm% 174412 rlagoos: ?éﬁ‘ Pogx;u*gfgsm :DISABLE DRE.
776 % 105;;; 1794402 . 1578 axbsgn
777 00M572 100373 BPL 18
gg m 84 800% 174372 BIC nap ,@XCSRA
1 1230 174386 MOV PATTRN.GXDBRA  ;LOAD OUTPUT.
;?i 004610 000137 004046 INP OUTWR2
782 004614 TSTFLG:
@ w 174354 ST IXCSRA : 1S RECEIVER REQUESTING REXMIT
100017 BPL 1§ :0F DATA??
785 00M622 162737 000002 001232 SUB 32, TEXTP
786 004630 004737 007470 ISR PC RXMIT : YES-DO THE PROTOCAL.
787 0046M 023727 001224 000104 CMP PAtFRO, 2D :PATTERN FROM TABLE®
788 00462 mm% BNE 18
789 00464 017737 174362 001230 MOV JTEXTP,PATTRN  :YES RESET PATTRN.
;gi'l 004652 062737 0000C2 001232 " ADD 82, TExte
;g 004660 000207 - RTS PC :EXIT BACK TO WHENCE YOU CAME.
794
- #INPUT MODULE ROUTINE MODES G-J
798
799 00462 gs'm 001204 INPM:  TST RCSRA :ANY ADDR ENTERED?
gg? 004666 001026 BNE 18
802 00470 104401 004676 TYPE 6SS : s TYPE RSCIZ STRING
% 004674 000421 BR Lug -;gsr OVER THE nsg&e
.:6S§: .ASCIZ <15><12>sN¥0 INPUY’'MODULE ADDR. ENTERED!s
B0S 004740 84s:
B0 004740 000137 002846 NP INPASK
800 7494 18: :
g 744 104401 004752 " TYPE 678 + s TYPE ASCIZ STRING
004750 000423 BR 668 : :GET OVER THE ASCIZ

o
B 2
-0

::678: .ASCIZ (15>¢12>#4.4.11 METHOD OF REPORTING DATR ? &
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1 OUTPUT MODULE ROUTINES
00S020 6ES:
%gg 60%07 RDLIN :GET RESPONSE
12600 MOV (SP)+.RO :300R OF RESPONSE ON STACK
00SCeN 011037 001240 MOV (RO),PATOUT : SAVE
21027 000101 CMPB  (RO).#'A i3 OR= TO 'A?
'6;; BLT 18
121 000104 CMPB (RO, s’D :¢ OR= 10 'D”
005042 . 83 18
00SOYN 005777 174136 ST JRDBRA
005050 013737 001220 001222 MOV MODE , MODE 1
00S0Se 162737 001220 SuB 86, MODE
0OSOEY (023727 001240 000103 CMP PATOUT, #'C : CONNECTED TO OUTPUT?
005672 001002 BNE TNPMWK : NO-CONT INUE
00S074 000137 003500 IMP OUTH : YES-MORE QUESTIONS
: .SBTTL INPUT MODULE ROUTINES
;#THIS ROUTINE INPMUK TAKES CARE OF MODES G-J
:#0F READING DATA.
00S100 000402 INPMUK: BR REDMOD :GO READ DATA FROM MODULE.
00S102 400137 00S300 INPRD: JMP REPPAT :REPORT DATA.
- ¥REDMOD THIS ROUTINE DETERMINES HOW WE ARE
H GOING TO READ THE INPUT MODULE
5: MODE METHOD
= G CONTINUOUS
¥ H FLAG
¥ 1 INTERRUPT
H 3 DELAYED
00S106 123727 001222 000107 REDMOD: CMPB  MODEI,#'G : CONTINUOUS RERD ’G?
005114 001411 BEQ GMODE
005116 123727 001222 000110 1S: CMPB  MODEI, ' :FLAG MODE RERD 'H?
005124 001412 BEQ HMODE
00S126 123727 001222 000111 28: CMPB nooé 81 s INTERRUPT MODE RERD 'I?
005134 001416 BEQ
00S136 DOO44Y 38: BR :DELAYED MODE.

;iROUTIl*E TO CONTINUOUS RERD
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008316

005314

)
INPUT MODULE ROUI INE g

017737 174042 001242 GMODE:
000137 00Si02 f

3

174026 HMODE :
174022 00l242
0osi02

Cr=p-
258
Q9d

;

IMODE :
174006

174002
000100 173766
18:

cs:

¥ S

000100 173746
17 Igg 00le42

§

000001 173726 JMODE:
173724 001242

000001 173710

B

2l-SEP-

GO3

76 09:52 PAGE 18

MOV aROBRA,PATTIN  ;RERAD INPUT MODULE.
JMP INPRD

; *ROUTINE TO READ WHEN FLAG IS SET.
: %)) MARNINGC ¢ IF D RYING SULTS 3N DATA LIGHTS, A RES:T
:#(SYSTEM INITIALIZE) IS USED AND COULD CLEAR THE'FLAG.

TSTBIRCSRA ;FLAG SET?
BPL HMODE ;NO-WRIT FOR IT
?gg JRDBRQ PRTTIN  ;YES-RERD

: #IMODE ROUTINE TO READ THE INPUT MODULE ON INTERRUPT.
mumnmcu IF DISPLAYING Rssms IN DATA LIGHTS, A RESET
(SYSTEM INITIALIZE IS gszo cogho CLEAR MODULES "READY" FLAG (CSR
*an 7) AND NO INTERRUPT WOULD
GETRC -GET INTERRUPT VECTOR.
MOV 828, JRVT :SET UP INTERRUPT VECTOR
MCV mb JRVT2 :PRIORITY INTERRUPT VECTOR
gig gglré JRCSRA  ;SET INTERRUPT ENRBLE
WAIT :WAIT HERE FOR INTERRUPT MODULE
BR 18 :SHOUD INTERRUPT WHEN IT RECEIVES DAATA
POPSP2

BIT $8IT6,3RCSRA  ;DISABLE ENABLE
’}% ?Roanh PATTIN  ;READ MODULE.

; #ROUTINE TO READ DELARYED MODE.

BIC $BIT0,JRCSRA  ;CLEAR DRE
MOV JRDBRA,PATTIN  ;READ MODULE.
NOP :STALL

BIS $BIT0,3RCSRA  ;SET DRE

JMP INPRD

000137 00S102
: #ROUTINE USED BY INPMWK TO DISPLAY DATA READ

;:rnon INPUT MODULE. XFERS CONTROL TO RIGHT ROUTINE.

5: PATOUT= ME THOD

¥ 101 gnm LIGHTS g
¥ 102 TY OUTPUT ON cmuce

" 103 RROR CHECK OUTPUT > INPUT

¥ 104 RROR CHECK OUTPUT(OTHER CPU)> INPUT (THIS CPU)

123727 001240 000101 REPPAT: CMPB  PATOUT,#'A :DISPLAY IN LIGHTS 'A?
mmgg BNE 18

000137 00S604 JMP DISLGH : YES-GO DISPLAY

123727 00le40 000102 18:

CHPB PATOUT,#’B ;REPORT ON TTY 'B?




RERERFRRRE A S il &t Aol b bl sl 2 28 5 3 P2 i s oy §

2
2

Il
Ll |
-

1

S T

2
Z

00Su22
00S426

;

00S4S6

2
0 &

14
14

ol &

i
—
(Me—

A

00SSeH

1-DZDRH-R

MACY1l

INPUT MODULE R

001003

s

1

S
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o
L

88
98
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00S&24
001240
005700
001104
001104
001104
001230

oo0ille

00S430

DOS464

001230

001242

100000

014270
014286

-
{

e 2)
OUTINES

(73
INE
000104

030000

001242

173520

173406

173372

0Ci234
001234

HO3
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11%:

cs:

38:

4s:
cs:

; ;658:

g4s:

-679:

éé!:

; 1698

gas:

68:

78:

9s:

HALTCL

SWCAL

S&E

JMP
CMP

MOV
BR

118

DISTTY
PATOUT, #'D
28

clo

SICNT

$ICNT, 830000
33

SICNT
PATTRN, PATTIN
5§

7
SERTTL
$B8IT13, aSUR
3

65§

; YES-GO REPORT

; OUTPUT » INPUT

;DRTA_OUTPUTTED=DATA READ
;NO-REPORT ERROR
: YES-EXIT

; INHIBIT ERROR TYPEOUT?

;; TYPE ASCIZ STRING
!GET OVER THE RSCIZ

643
(18>¢12>86000 DAtA BAD DATA®

678
66$
(SHr>e &
PATTRN, -(SP)
69%

6%

b4 ]

PATTIN, -(SP)

$BITIS, ISR
78

gnglH,ﬁSﬂR
OUTMKK

#TABLE, TRBLEP
108
a;ﬂBLE-E,TRBLEP

,,TYPE ASCIZ STRING
:GET OVER THE ASCIZ

.,SRVE PATTRN FOR TYPEOUT
TYPE-~OCTRL ﬂSCII(RLL DIGITS)

,,TYPE RSCIZ STR

;3GET OVER THE RSCIZ

;3SAVE PATTIN FOR TYPEOUT
;GO TYPE--OCTAL ASCII(ALL DIGITS)

;HALT ON ERROR?
; NUE

3 R ERROR

;LCATA SENT TO OUTPUT MODULE
:DOES NOT MATCH DATA READ

: IN_ INPUT_MODULE

sDATA OUTPUTTED IN PATTRN
;DATA READ IN PATTIN

; LOOP 2" CURRENT PATTERN (IF FROM TRBLE)
; YES-7

BEGINNING OF TABLE?
;NO-GO 9§
YE?TPOINT TO END OF TRBLE.
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INPUT MODULE ROUTINES

%?37 000002 001234
762

001242

000100
0Csi00

013700
7

000137

001244
020000
00ses4
00le42

00le42
00si00

001244

173324

QClea4e

173274

103

21-SEP-76 (9:52 PRAGE 20

103:  sus ig,TﬂBLEP ;PO*NT 10 ERROR DATA
BR 8 EXIT
:#DISLGH ROUTINE TO DISPLAY DATA
DISLGH: MOV PATTIN,RO nxsmv USING DATA LIGHTS
RESET :DISPLAY
BIS 88176, ISTKS :REENABLE TTY INTERRUPTS.
INP INPMWK SEXIT
: ¥ROUTINE TO TYPE INPUT DATA CHANGE ON TTY.
DISTTY: CMP PATOLD,PATTIN  ;HAS INPUT DATA CHANGED?
BEQ 18 :NO-GO EXIT
SWCAL
Sﬂ agma , 3SWR : INHIBIT TYPEOUT?
TYPE 65% ,,rm I smm
BR B4 ? $1GE 0325 ;
g&gSS: LASCIZ <1512
T MOV PATTIN, -(SP) ,,snvz PATTIN FOR TYPEOUT
TYPOC :G0 TYPE--OCTAL ASCII(ALL DIGITS)
i8: MOV PATTIN, PATOLD ;on.n PATTERN=NEW PATTERN
IMP INPMUK

!ROUTIFE USED BY REPPAT TO COMPARE DATA IN TO

ma.s DATA.

!REP(RT DATA MEATHOD "“D"*

O0l242 173326
001403
004737 006450
000403
8&!12 001234
. 1234 014642
1014
012737 014270 001234
00S237 001104
%ﬁ 001104 001000
104413
005037 001104
000137 00S100

CI0:  CMP PATTIN,@TABLEP ;DATA RECEIVED=TASLE DATA?
BEQ 18 : YES-GOTO END.
ggn g ,SLERR : NO-REPORT ERROR.
18: ADD 82, TABLEP sUPDATE T POINT FOR NEXT DATA.
28: gz ggen.sp $TABLEE 5?{“ % ?
MOV $TABLE, TRBLEP  ; YES-RESET TRBLE POINTER.
INC SICNT :UPDATE ITERATION COUNT.
grrz §cm ,$1000 oouE TQBLE 1000 TIMES?
s NO-EXIT.
EOPCAL :YES REPOR END 0’ PASS.
CLR SICNT
38: JMP INPMUK SEXIT.

.SBTTL SLAVE-MASTER AUTO SEND MODES
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11 SLAVE-MASTER AUTO SEND MODES
: #STARTS ROUTINE TO START SLAVE AUTO MCDE.
%m 737 001204 STARTS: TET RCSRA : ANY Ré"’“’ ADDR. ENTERED?
774 001402 BEQ 18 *NO-REPORT ERROR
0pS776 000137 006312 IMP SMST : YES-START SLAVE
006002 00S037 177776 18: CLR PS :NO CLEAR TRAP BIT IN CASE OF ENTRY FROM STRTMS
nosung wﬁmgé 006014 gﬂvpe 535’ ;;m;s oeggx; TRING
BURNGE. . . éé‘gss; .ASCIZ <1§><1a>mo xwf'%ou ADDR Eﬁ?&&ou
006054 012706 001100 T MoV #STACK, SP :RESET STACK
006060 000137 002646 IMP INPRSK :GO GET ADDR.

: 5

006106
006152
006

006156

%

006162
006170

006176
006202
006206
006214

30

00e232

; ¥STARTM ROUTINE USED TC START MASTER AUTO MODE

005737 001174 STARTM: TST XCSRA :ANY OUTPUT MODULE RDDR. ENTERED?
001402 BEQ 1§ *NO REPORT ERROR
000137 007304 IMP MST :YES-START TEST.
00S037 177776 18: CLR PS :CLEAR T BIT TRAPS IF RUNNING
;ms;En-smvs AUTO
104401 006110 TYPE 6S$ : - TYPE RSCIZ STRING
000421 BR 4§ ::GET OVER THE ASCIZ
mss: JASCIZ <15><12>#N0 ouUTPUt MODULE ARDDR. ENTERELS
0127C6 001100 MOV $STACK, SP -RESET STACK POINTER
000137 002752 IMP OUTRSK :GET ADDR.

; ¥STRT US%&JTO START MASTER (STARTM) AND SkgVE
; #(STARTS) TINE IF BOTH INPUT AND OUTPUT RESIDE ON SAME CPU.

012737 0060E4 001246 STRTMS: MOV $STARTM,PTRM  ;POINT TO BEGINNING OF MASTER ROUTINE
012737 00S770 001250 MOV 8STARTS,PTRS  ;POINT TO BEGINNING OF SLAVE RCUTINE.
012746 000020 MOV $20, -(SP) :SET T BIT ON STACK
oxg;:us 001246 MOV PTRM, - (SP) :GO TO MASTER ROUTINE FIRST
012737 006232 000014 MOV SMTTRP, 3814 :SET FOR T BIT TRAP.
012737 000340 000016 MOV 340, k16 :PRIORITY 7 ON TRAP
012737 000020 001254 MOV 820, 8SLST :T BIT ré" SLAVE STATUS
000002 RTI EXECUTE FIRST INSTRUCTION OF
*MASTER ROUTINE

; ¥MTTRAP ENTER HERE ON TRAPS FROM MASTER ROUTINE
MTTRP:

s YES MUST BE 11+40 OR 11/45 DO RTT
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DZDRH. SLAVE-MASTER AUTO SENC
ima 006232 0{2737 oorl,esa 000014 18: :03 nsm%%q :SET TO TRAP TO SLAVE HANDLER

il
1& ﬁg gxggé 00 1%'5 n8v (5P)+,SMSST gaﬁ %TES Prrhrus
1 13746 001580 - R 4 y
e -
itm % 868333 INSRT1: 5?1 ?E sbevEEPLhcs TO RTT(0OCO06) IF 11,40 OR GREATER.
ilxm +% STTR® ENTER HERE ON T BIT TRAPS FROM MASTER ROUTINE
ﬁg? 006262 STTRP:
ug 006262 012737 000014 1§: MOV SMTTRP, 814 ser ro mnp ro MASTER HANDLER.
1105 Oesrd Ol1oear mi%""’ PV (e 2"‘% Ear
ug % 13746 % ?e MOV SMSST = usz r&rss E ?.mr
1107 006304 013746 001246 MOV PTRM, -(SP) :USE MASTER’S
Hgg 006310 000002 INSRT2: RTI WILL VE Rsm.nceo T0 RTT(00000&) IF 1140 OR GREATER.
ﬁﬂ’ .SBTTL SLAVE AUTO RECIEVE MODE
1112
- #ACTURL SLAVE FLOWS

111;
iﬁe 006312 104401 015226 SMST: TYPE  ,MSM : TYPE “START MODE"
1119 - #INITIATED INTER-CPU-DIALOGUE
1120 006316 005777 172662 sP1:  feT JRCSRA +STAT BIT SET?
1121 006322 100375 BPL SP1 :NO WAIT FOR IT. NOTE: STAT BIT SETS
Hg sWHEN MASTER SETS ITS CONTR BIT (BIT @)
Hg 006324 0S2777 00CY0D 172652 SP2:  BIS $BITB,IRCSRA  ;SET CONTR. BIT (SETS MASTER’S STAT BIT)
1126 006332 005777 172646 SP3:  TST JRCSRA :STAT BIT CLEAR?
1127 006336 100775 BMI SP3 :NO WAIT FOR IT. NOTE: STAT BIT
Hg :CLEARS WHEN CLEARS IT CONTR BIT
1130 006340 00S777 172642 SP3A:  TST JRDBRA -DUMB READ
Hgé 006344 042777 000400 172632 BIC $BIT8,3RCSRA  ;CLEAR CONTR BIT
1133
iig .SBTTL SLAVE IMMED. SEND MODE
ﬁ% : #IMMEDIATE SEND MODE
Haag 006352 012737 001000 001260 SISM: MOV #1000, SXNO :SET ITERATION COUNT
im 006360 104401 015243 SP13: TYPE  ,MINM : TYPE *IMMED. SEND MODE™
H:g 006364 012737 014270 001234 SPI4: MOV $TRBLE,TABLEP  ;POINT TO BEGINNING OF TEXT.
1144 006372 022737 0I46M2 001234 SP1S: CMP STABLEE, TRBLEP ;DONE ALL TEXT?
ﬂ:ﬁ 00B400 001521 BEQ SP22 ' YES POINT 22
1147 00BNO2 105777 172576 SP18: TSTB  JRCSRA :DATA AVAILABLE?
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100375
017737

Al

200137

004737
000137
104414
032777

RIRIER

001245

o

12

MACY1l 27(732)
SLAVE IMMED. SEND MODE

17257
O0leM

000002
006372

006450
006372
020000

006470

001242
172610

001234

172460

172336
001234

172362

172342

172256

LO3
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SP16:

SP19:

SLERR:

;658:

gﬁ!:

;;678:

bbs:

gs:

18:

SP17:
SP20:

SPel:

SPez:

18:

BPL
MOV
BE
ADD
JMP

JSR
JMP
SWCAL
BIT
BNE
TYPE
BR
.RSCIZ
TYPE
BR
.RSCIZ
MOV
TYPOC
TYPE
BR
.RSCIZ

SPi8
aRDBRA,PATTIN

PATTIN, 3TABLEP
P19

82, TABLEP
sPis

PC, SLERR
sPis
$BIT13, ISKR
18

658

£43 ::
¢15>¢12> #ERROR DATA

67$
68
(US>8 #
PATTIN, -(SP)
69%
8§
L ] #
JTABLEP, -(SP)

SERTTL
#8IT11,dSkR
SP17

#2, TRBLEP

#8178, JRCSRA
JRCSRA

SP20

JROBRA : DUMB
#8178, JRESRA

SXNO
SP14

#BIT1Y,dSWR
SISM

;NO-WAIT FOR IT

TR,
: m-nessg?'ssgos ‘
Evgg;uponre TABLE POINTER

;REPORT ERROR HANDLER.

; INHIBIT ERROR TYPEOUT?
; YES-SKIP IT

;3 TYPE RSCIZ STRING
GET OVER THE RSCIZ
GOOD DATR#

STRING

;s TYPE RSCI
HE RSCIZ

; ;GET OVER

; 3SAVE PATTIN FOR TYPEOUT

;G0 TYPE--OCTAL ASCII(ALL DIGITS)
;3 TYPE ﬂSCI;HETRING

:;GET OVER RSCIZ

; ;SAVE JTABLEP FOR TYPEOUT
;s 3GO0 TYPE--OCTAL ASCII(ALL DIGITS)

;CONTINUE PAST ERROR?
;NO-POINT 17
; YES-UPDATE POINTER

;SET CONTR BIT-REQUEST REXMIT OF DARTA

;STAT BIT SET? SET WHEN MASTER
;NO-WAIT FOR IT

RERD.
; YES-CLEAR CONTROL BIT

; XNO=XNO-1 DECREMENT ITERATION COUNT
; OTHERWISE ITERATE
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SLAVE BURST SEND MODE

015267
001000
001260

040000

00g31e
172254

000400
172240
000400

014644
014270

000100

001234
000100

1
4 ?0

172200

O14642

001260
006676

001260

172224

172244

172170
177776

014644
172142

1834

172150

001262
001234

001234

MO3
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SBSM:
SP2y:

SPeS:

SF32:

SPek:

SP27:
SPe8:

SP29:

SP30:

SP31:

SP33:

SP34:

SP3S:

SP36:

SP3BA:

.SBTTL SLAVE BURST SEND MODE

; *BURST SEND MODE

TYPE
MOV
TST
BNE
SWCAL
BIT
BNE
EOPCAL
JMP
TST
BPL

BIC

88 A3 ¥ 543 §

a3

DEC
JMP

, MBM
#1000, SXNO

EXNO

P2b
#BIT14,3JSKR
SBEM

SMST

JRCSRA

SP2b
#B178,aRCSRA

JRCSRA
SPe8

#8178, aRCSRA
#STABL , STABLP
$TABLE, TRBLEP
$8ISR, JRVT
£340, JRVT2
#8176, JRCSRA

#340,PS

TRBLEP,ITGBLEE+E
SP30
#8176, IRCSRA

STRALE, TABLEP

OSTRBLP,QTRBLEP
SP37

#2,STRBLP

82, TRBLEP
$TRBLEE, TRBLEP
SP34

SXNO
SP25

; TYPE "BURST SEND MODE™

;SET ITERATION COUNT

;DONE S TIMES?
:NO-CONTI POINT 26.

;STAT BIT SET?
sNO-WAIT FOR IT

; YES-SET CONTROL BIT

; STAT BIT_CLEAR?
;iNO-WRIT TILL CLEAR

;CLEAR CONTROL BIT
:POINT T0 BEGINNING OF TRBLE

;GFET VECTOR RDDR.
:SET FOR INTERRUPT
;PRIORITY 7 ON_INTR.
iSET INTR. ENABLE

;RECEIVE INTERRJPTS FOR ERCH DRTA XFER

RECEI:ED WHOLE TEXT?
DON’T RLLOH INPUT TO INTERRUPT.

éggiNT T ?EG*NN NG_OF STORAGE TRBLE

NT T

;DRTR RECEIVED=TEXT?
;NO REPORT ERROR

;UPDATE TABLE POINTERS

; COMPARED WHOLE TEXT?
iNO-DO NEXT COMPARE

; YES UP ITERATIN COUNT
; LOOP
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MAINDEC-11-DZDRH-A MACY1l 27(722
DZDRH. P11 SLAVE BURST SEND MODE
1260
1261 007122 104414 SP37:
1262 007124 032777 020000 172006
f ; 007132 001042
1 007134 104401 007142
1529 007140 D004
1 ; ; 658:
1268 007172 843:
12;3 00717 wwqgg 007200
1270 007176 0004
1271 . 678:
1272 007206 863
1273 007206 017746 172022
1274 007212 104402
1275 007214 104401 007222
1276 000404
1277 - - 698
1278 007232 £8s:
1279 007232 017746 172024
isg? 007236 104402
1282 007240 005237 001112 18:
1283 007244 104414
1284 007246 032777 004000 171664
1285 007254 001316
1286 007256 000703
1287
1288
1289
1290 007260 017777 171722 171774 BISR:
1291 007266 062737 000002 001262
1292 007274 062737 000002 001234
1293 007302 000002
1294
1295

;#INITIAL INTER-CPU DIALOGE

NO3

) 21-SEP-76 (09:52 PAGE 25

SWCAL

BIT $8IT13, ISKR : INHIBIT ERROR TYPEOUT?

ans 18 : YES-THEN SKIP

TYPE 351 : s TYPE RSCIZ STRING

B8R g GET OVER THE ASCIZ

"RSCIZ <15 <12>SERROR ohtn GOOD DATAS

TYPE 678 ,,TYPE nscx;HETnxnc

BR £ T OVER ASCIZ

JASCIZ (ISy¢i2>s *

MOV JTABLEP,-(SP)  ;;SAVE JTABLEP FOR TYPEQU

TYPOC :GO TYPE--CCTAL RSCII(RLL DIGITS)
TYPE 69% ::TYPE RSCIZ STRING

BR es ::1GET OVER THE RSCIZ

.RSCIZ #

MOV ASTABLP,-(SP)  ;;SAVE @STRBLP FOR_TYPEQUT

TYPOC :1G0 TYPE--OCTAL ASCII(RLL DIGITS)
CINC SERTTL

SWCAL

BIT $BIT11,3SKR s CONTINUE?

BNE SP36A ' YES
" BR SP3S : NO-LOOP

; #®INTERRUPT HANDLER FOR SBSM

MO"/ JRDBRA, STABLP ;READ AND STORE DATA
ADD 82, STABLP :USDATE STORE POINTER

RDD .2, TRBLEP
RTI1 ;EXIT THIS_INTERRUPT
.SBTTL MASTER AUTO SEND MODES-- START MODE

- — — — - ———
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-11-DZDRH-A

NACYll

MRSTER AUTO

104801
gser7?

10037S

NE777

100772

+#ISM

0s2777
012737
104401
012737

023727
001016
162737
001365

4

001350

000137

100413

032777
001771
017777

ci1s22e

eT(732)
*OoDES--

MST:

000400 171856 Pl:

171882

P2:

O00M00 171842 FP3:

171636

TST

IMMEDIATE MOCE SENC

000001
001000

015243
014270
001232

171544

171564

g =

001232
Cl4eue

001256

171522

171534

171526
001232

P13:
Piy:
P1S:

Pee:
Pe3:

18:

P17:

Plb:

P18:

BO4

aé;ggg-;goco@ S2 PRGE 2t

. MSH
sBITB, QXCSRA

aXCSRA
Fe

sBITE, QIXCSRR

F3

; TYPE “START MOCE"

;SET_CONTROL BIT,
: (SETS SLAVE'S STAT BIT).

;i NO MSTER S STRT BIT SET?

iSET %LM S IT'S
:CONTR, BI
sMAIT TILL SET.

:CLEAR CONTR E1;
; (CLERRS sm&g STAT BIT:.

MRSTER IMMEDIATE SEND MODE

88170, @IXCSRA
81000, XNO

1003,
,MIM
SsTEXT, TEXTP
TEXTP, STEXTE
Plb
81, XNO
PIY
$BIT14, 3SR
ISH
BSM

oXCSRA
P19
;?;T?,JXCSRQ
STEXTP, IXDBRA

e, TEXTP

;SET BIT 0.

;SET XMITT LOOP TO S

; TYPE “IMMED. SEND MODE™
;POINT TO BEGINNING OF TEXT.

; TRANSMITTED WHOLE TEXT?
s NO-CONTINLE .

; XNO=XNO-1
; IF NOT DONE S TIMES REPEAT.

; IF S THEN BUST MODE

-STAT axr SET? SET BY SLAVE WHEN
uémgm DATA

RET
;IF S0 GO DO IT.

;DATA REQUEST SET?
:IF NOT WAIT FOR IT.

;LORD DATA.
{UPDRTE TEXT POINTER.
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007564
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2
g
B

:

004737

1020
lﬂqqﬂé
00041

017746

100778
oN2777

MCDE SENT

cO4

el-SEP-76 09:52 PRGE 27

IMMEDIATE SEND MGDE

FlQ:
RXMIT:

ig:

P20:

Pel:

Pe4:
PesS:

P32:

18:

%5 323

Riﬁﬁﬁig A

PIS ;LOOP BACK
E?QRXHIT
0, TEXTP  ;POINT TO DATA TO BE RE-SENT.

#BIT13, FSWR ; INHIBIT ERROR MESSAGE?
P20 + IF SO-SKIP TYPEOUT

65§ ;1 TYPE nscx; ,2"“"‘
T GET ovcn ASCIZ
<zs><1aunsssmxh¢ DRTA

STEXTP,-(SP) ..SRVE JTEXTP_FOR TYPEOU
TYPE--0CTAL RSCII(RLL DIGITS)

#8178, JIXCSRA SEY CONTR. BIT TO ACKNOWLEDGE
ELRVE S CON . BIT. (SETS SLAVE'S

IXCSRA :STAT BIT cu:m' CLEAR WHEN
stss msms CONTR SET.
P2l uo THEN WR

8BITE, JXCSRA ;YES - CLEAR CONTROL (CLEARS
:SLAVE'S STAT BIT).

MARSTER BURST MODE SEND

,MEM  ;TYPE “BURST SEND MODE™
#1000, XNO :SET XMITT NO. 10 S
XNO, %0 :DONE 1000 TIMES?
P26 :NO - CONTINLE.
$BITI4, ISKR

MODE, 8°M

2$

§PASS

3

3s

18




MAINDEC-11-DZDRH-R MRCY1l &

DZDRH.P11

141
181
1414
1415
1416
18417
1418
14
14
1421

EEREESERG

0C7660
007660 000137 007304
007eb4

136
2

171274

33314
1¢ §
:

9 §
e

LERE

o0
8
n
o
g

s #INTERRUPT SERVICE ROUTI
#LOADS NEW DATA CHECKS F
REACHED, CLEARS

'%IF END 1S
0016 017777 171210
001232

1
042777 000100

B8 BEE oo

00 0000

I 8
:

7(732)

MRSTER BURST MODE SEND

171300

171152
Ol4e4e

171132
001232

DO4

el-SEP-76 (9:52 PRGE 28

2s:

3S:
P2E:

P27:

Pes:

P29:

P30:
P31:

NE
OR

[l

ISR:

18:

8%

NTR.

;SET CONTR. BIT. (SET SLAVE
SSN? Hﬂ?TER S CONTR AND SETS ITS

:STAT IN BIT SET YET?

; IF NOT SET - WAIT FOR 1IT.

CLERR CONTROL BIT (CLEARS
SLRVE’S STAT BIT,
;GET INTERRUPT VECTOR.

;SET UP_INTERRUPT VECTOR.
;PRIORITY 7 ON INTERRUPT.

; CLERR ACCEPT.
; POINT TO BEGINNING OF TEXT.

;FORCE IST XFERR.
:POINT TO NEXT WORD ON_INTR.

OBiTS'BITO IXCSRA ;SET INTR ENABLE, DATA EXCEPT.
#340,PS

IMP MST

JMORD O

BIS 8BIT8, JXCSRA

TST IXCSRA

8PL P27

BIC 8BIT8, IXCSRA

GETXC

MOV 8ISR,  axvl

MOV 8390) VT2

BIC sBIT0, @XCSRA

MOV $TEXT. TEXTP

MOV , 3XDBRA

ADD TEXTP

BIS

BIC

NOP

CHP TEXTP, nexma

BNE P30

SUB 8l XNO

NP Pt

BSM)

OF TEXT.

ENABLE.

MOV JTEXTP, 3XDBRA

CMP Tgxrp STEXTE

BNE 1

BIC 8BITe, aJXCSRA
82, TEXTP

AT

;DATA REOUEST INTERRUPTS
:OCCUR

RﬂNSFERRE? WHOLE TEXT YET?

Yss XNO=XNO -1
:G0 BACK TO MAIN LINE

;LORD NEW DATA.
ﬁSERREDIHHOLE TEXT?
;YES - CLEAR INTR. ENABLE.

;RETURN FROM INTR.

.SBTTL INPUT MODULE'S CSR/DBR TESTS.




OZDRM.P11

1472 0l00se

33 KE

£E
pee cooo oo
Q00 00
B ks
hoo RR

§
o
Py
o
—
[
£

.i
(o)
—
©
—
&

Bt 5t Bt Pt Bt et Bt Pt Pt Bt Bt Bt Pt
v vwwn
Pt Bt et Pt Pt Pt Pt Pt Pt it
ODODNONL£WNN—D

REE

it e i i e i

MRINDEC-11-DZDRH-R
INPU

013737

MACY1l €7(732)

COl204

010070

it

-0

-0
s L

01014z

171046

;

:

BE 5

EO4

el-SEP-76 (09:52 PAGE 29

T MODULE'S CSR/DBR TESTS.

+#INPUT MODULE'S
::ENTER WITH:

CSR, DBR TEST
RCSRY=ADDR. OF CSR UNDER TEST

RDBRT=RDOR. OF DBR UNDER TEST

00i120 IMLT: MOV RCSRA, SGDADR ;SET CSR ACOR FOR ERROR TYFOUT

001106

000004

i RRR R R R R R R R R R R AR R R R R R R R R R R RN R R AR R R R R AR AR R R R AR RRR RS2 S

;#TEST | *TEST CSR ADDRESS RBILITY
Lt It I T I R R A T T R AR R R R R R R R R 22 2 T2 2222 2

tet1:
MOV 838, SLPADR : sSET SCOPE LOOP ADDRESS
2%: MOV 34,  -(SP)  ;SAVE CONTENTS OF LOCATION 4 ON STACK.

MOV 81§ 84 ;%&éoc. g CASE OF “TRAP™ IF CSR DOES NCT RESPOND
ST SRCSRA : SS C
BR 2$ :NO-TRAP IF HERE - NEXT TEST.

18: - TRAP HERE IS CSR DOES NOT RESPOND BY RETURNING SLAVE-SYNC.

POPSP2 ;RESETg&mGEK INTER (R6).
ERROR ;NO_RE CSR UNDER TEST.
;gER gggﬂ. IN RCSRT. '
es: MOV (SP)+, amy ;RESTORE CONTENTS OF LOCATION 4 FROM STACK.

P REREEREEERRERREREERRERERREEREEEEERHEREREREREEEREEEEEREEEEFREEEEER

kTEST 2 #TEST DBR ADDRESS ABILITY
R 2222322223 2233223332823 3223333223323 3228323322333 823282223

t812:  scoPe
MOV 3N, -(5P) ;ggvs CONTENTS ogskocm}ou 4 ON STACK.
MOV 1S 288 :SET LOC. § IN CRSE OF TRAP IF DBR DOES NOT RESPOND

ST JRDBRA : ADDRESS DBR
BR 28 :NO TRAP IF HERE - NEXT TEST.
18: :TRAP HERE IF DBR DOES NOT RESPOND BY RETURNING SLAVE-SYNC.
POPSP2 :RESET STACK POINTER (RE).
ERROR :NO RESPONSE FROM DBR UNDER TEST.

2s: MoV (SP)¢, amM ;RESTORE CONTENTS OF LOC. 4 FROM STACK.
§ o BRI NI NI 00 B HHHHHHHHEER R R R R R ¥

:kTEST 3 #TEST THAT CSR BIT 0 IS SET ON INIT
ié?%l!ll;Eg;gll!!lll!l!li!!!*liiill!!lllll!ll*iil!ll!liil*i!!!!!!

MOV 82,STIMES ;;00 2 ITERATIONS

TST $PASS :ONLY DO THIS TEST ON PASS 1.

BNE 18

RESETC

MOV JRCSRA, SBODAT ;READ CSR.

BIC 8177776,3B0DAT ;ONLY WANT BIT O .

CHP 8, $BDOAT ;IS IT SET?

BEQ 18 :YES - NEXT TEST.

ERROR ;CSR BIT 0 NOT SET ON INIT.




MRINDEC-11-DIDRH-R
DZDRM.PL1 13

81%937
005737
s

127
0se77?7
017737

1
104000

-

&

S

MACY11 &7(73
THAT €

*TES

0000Ce
001100

000700

8
8

¥

001166

170736

-

e)
SR

21-SEP-76_09:52_ PAGE 30
IT O 1S5 SET ON INIT

:CSR DATA IN $BODAT.
18:

PRETPRRRELILB LG RIS SR PRI RV BIRIEEF VRS E R RSP LA E PR P ES PSR G S$2 555544
LETEST 4 $TEST THAT CSR BITS b,7,AND 8 ARE CLEAR ON INIT.
*§¥lilligsagéll!!!!iill!ii!!!!!lliiiliii!!!ﬁl!i!ll!!illiiiiii{iii

q
MOV 82, STIMES D0 2 ITERATIONS
157 §PASS bu.v DO THIS TEST ON FIRST PASS.
BhEere 19
gg :gxraeamsane,ancsm :SEE IF BITS 6,7,8,AND 1S ARE CLEAR.
:CSR BIT(S) 6,7,8, OR 15 NOT CLEAR ON
ERROR :SYSTEM INITIALYZE.
18:

il!!i!!iii!il!!l!llii!ll!lll!iil!l!lilfl!&lillii!!!il!!!!liilll
-msr 5 ¥TEST THAT CSR BITS 0,6, AND 8 CAN BE CLEARED
?g;gliilggssgliiilli!l!!!il!l!l!!!!lliii!l!!!Gll*lii*l!!!!lll{iii

MOV 85, STIMES ::00 S ITERATIONS

ST spnss

%Eesrc :SET BITS O AND 1.

BIS $8IT T BITS & AND 8

BIC mrg gfrs'sngm 935

30}’ xm-ﬁm-em taoom F ANY ARE SET.

séo '? col'ﬁ’fE

ERROR ;CSR BIT(S) O AND/QR 1 AND/OR & AND/OR 8

oa.w NOT BE BIT CLEAR. CSR RESULTS
: IN SBDDAT.

18: BIS $B8IT6, ISTKS :RE-ENRBLE TTY INTERRUPTS.

LR JRCSRA

' PS
3 I ETTITTTTLIT IS LTI STLITISSIITLIZT LSS ST LTSS LITTLILIRL LS L L
:&TEST b ¥TEST THAT CSR BITS &, AND B8 CAN BE BIT SET

!lliill!!ll!lili*iill!llliilll!!l!*ii!i!!!!**!*l**!i*!*iiil***i

t&Te:  SCOPE
MOV
BIC oané ya ,@RCSRA ;MAKE SURE THEY ARE CLEAR
BIS sBITEIBITE9RCSRA ;THEN SET THEM.
MOV JRCSRA, $BODAT ;READ CSR.
BIC $177277,880DAT ;STRIP AWAY OTHER BITS.
CMP $BDDAT, ¥BITE!BIT8 ;DID THEY ARE SET?

FOY




HﬂINDES-ll-DZDRH-R
DZDRH.P11

010420
010422

0104eM

016450

010434
010436
010450

010456
010462

010464
010466

010466

10470
10474

010502
010510
g10s12
010514
010s22
010524
010526

010526
81

1
010542
010546

T8
001401
104008

e
N

Q42777

%

105777
100401

104

8

¥ §

404000

032777
001001

104000

=

GO4

At E6k of1SE, ANo B AN ek Sir ter

BEQ 18
ERROR ;CSR BIT(S) 0 AND/CR & AND/CE B
;25802? BIT SET. 7€° RESULTS IN

CLR JRCSRA
CLR PS

(ERERERRERRRRRRREREFREERRARERREERERERERRERRERERERERRRRRERRLERF 24

'iTEST 4 ¥TEST THAT BIT 7 WILL SET WHEN BIT 8 IS SET
R

SCOPE
BIC #BIT8, JRCSRA  ;MAKE SURE BIT 8 IS C
TST JRDBRA TI-EN MAKE SURE BIT 7 IS CLEAR
BIS #8178, SRCSRA NOW SET CSR BIT 8 suouw SET BIT 7
vm THE MAINT mce LOOP BACK CRBLE.
TSTB 3RCSRA  ;DID BIT 7 SET?
BMI 18 : YES-NEXT TEST.
ERROR :SETTING CSR BIT 8 FAILED TO SET CST BIT 7 VIA CABLE.

sREFRERREERERERFERRERRERERERERREEERREREEEREEEEREEEEREEEREEEEEEER

'hssr 10 ¥TEST LOW BYTE OPERATION OF INPUT CSR.
i!iiiilii!!!*!i!i*il!lii!l**i*ili!l**!***ii!l!*l**li**l**!!****

SCOPE

"bn JRCSRA mstsasme CSR STRT OUT CLEAR.
$8I1T8!'BITD 3R ULD NOT SET STAT ouT®
an :gnoe. JRESRA %t_n smf '&JT 5£

ERROR ;C0=1;C1=1;BUS ADDR. 00=0; BUT WROTE
; INTO HIGH'BYTE OF MODULE'CSR WORD.

BIT $BITO0, IRCSRA ;MAKE SURE WE DID SET BIT 0.
BNE c$ : YES-NEXT TEST.

ERROR ~ ;FRILED TO SET BIT 00 IN CSR ON
;MOVE BYTE INST. LOW BYTE OPERRTION

lii*!ll!l*l*i!!!!*ll**ll!lilll!*l!*!l!!ii**!!!l!lli**ii***!!&!*

'iTEST 11 #TEST HIGH BYTE OPERARTION OF CSR
R

SCOPE

CLR JRCSRA MAKE SURE DAE AND STAT OUT =0.

?gg gcg:gbsrsm ssr BUS ADDR. BIT DO OF ADDRESS.

MOV  sBITB!BITO,3STEMPO ND WHOLE WORD TO CSR ONLY STAT
s OUT suo(.u.o SET (HIGH BYTE OPERATION)
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MRESNRIS A 28 8 3584

1679

DIOSS‘I
010562

010564

Bibes

010S7¢
010600

Til

032777
001401

B0t001

104

g

MACY1l g7(732)
#TEST HIGH BYTE OPF®QTION OF CSR

000001 170422 BIT sBITO0,JRCSRA  ;DID BIT 0O SET”
BEQ 13 +NO-CONT INUE.
ERROR :C0=1:Cl=1:R00=] BUT ﬁﬂOTE INTO
B BYAE OF HODULE CoR
000400 170410 1S: 81T 881708, JRCSRA SURE STAT OUT HAD SET.
BNE 28 IF -NEXT TEST.
ERROR :FAILE T BIT 08 IN ON A
o nov& Ey ?Ensvg. H?ecu av??a OPERATION.
3 !!l!!l!l!ii!ll'!!i!ll*&lllll!i*i!!lill!illil!*llll!lil*!ii!!l!l
&TEST 12 NPUT MODULE INTERRUPT TEST
nnn WARNING CCCRES
: A MAINTANCE LOOP BACK CONNECTOR IS NEEDED FOR THIS
:TEST(S) OR THE TESTS WILL FAIL.
unn END OF WARNING << (%%
R R R E R R R E R R R R R R AR R R R R LR SR AR R R R LR R R R LR R R EER R EE R R L EEER
ténz SCOPE
000001 001166 MOV 81,STIMES ::00 1 ITERATION
GETRC :GET INTR. VECTOR + PRIORITY.
170364 IC $BIT8, IRCSRA
1 ST JRDBRA sRESET ALL CONDITIONS IN INPUT + OUTPUT CSR’S.
001210 MOV RVT RO :GET VECTOR ADDR. OF RECEIVER.
000340 177776 MOV 8340, PS :LOCK OUT INTERRUPTS.
010676 MOV 81% (0) :SET UP INTERRUPT VECTOR.
000002 001274 MOV 2(RO), STEMPO :SAVE CONTENTS OF VECTOR X2.
000340 000002 MOV 8340, 2(RO)  ;SET PRIORITY ON INTERRUPT.
000S00 170320 BIS $8IT6!BIT8,IRCSRA ;SET INTERRUPT ENABLE, AND CONTROL BIT.
177776 CLR PS -ALLOW INTERRUPTS.
NOP :SHOULD INTERRUPT FROM HERE.
ERROR :NO - INTERRUPT FROM INPUT MODULE.
BR 2s
:MODULE SHOULD INTERRUPT TO HERE.
18: POPSP2 RESET STACK PRINTER (R&)
00CS00 170276 BIC $81T6!BITS, JRCSRA ; CLEAR INTERRUPT ENRBLE.
177776 CLR PS :ALLOW INTERRUPTS.
170270 2§: 15T JRDBRA :RESET ALL CSR BITS.

HO4

21-SEP-76 09:52 PAGE 32

SEEREEREERERREEEE R F AT R R30I 3030000300 3030000 00 30 30 00 300

'iTEST 13 #THAT THE INPUT MODULE WON’T INTERRUPT IF CPU IS AT SAME PRIORITY
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#THAT THE INPUT MODULE "T INTERRUPT IF CPU IS AT SAME PRIORITY

!!D)) (((R%%
: A mxmmc; OOP BACK CONNECTOR 1S NEEDED FOR THIS
:TEST(S) OR |-£ TESTS WILL FAIL.
ill))) END NG ({ (%%
R I T R P P P R P R R T R R E RS T L L 3
000004 ?éna SCOPE
012737 000001 0C1166 MOV #1,STIMES ;;oo 1 ITERATION
170254 157 JRDBRA FIEL CSR BITS
iﬁu GETRC INTR. VECTOR + PRIORITY
013700 001210 MOV RVT RO cn v:croa noon or INPUT MOD.
. 15;37 177778 MOV mb Pg ugu %1.
12710 01101 MOV 8l¢ (0 IN vzcroéronxmn
12753 000002 MOV 03'-}0 2(0) SET PRIORITY ON INTR.
pS2777 000SO0 170216 BIS $B176!BITB, IRCSRA wm ENABLE.
013737 001266 177776 MOV RVIP,  PS ;;ﬁm msooa PRIORITY TO THAT OF
000240 NOP :WILL INTERRUPT FROM HERE IF ANY.
p42777 000S00 170200 BIC $BIT6!BITB,IRCSRA  ;NO xmn ct.sm INTR. ENABLE.
005027 177776 CLR PS :ALLOM INTERRUPTS
000407 BR 28
sMODULE WILL INTERRUPT TO HERE IF ANY.
022626 18: POPSP2 RESET STACK POINTER (R6).
042777 000SO0 170162 BIC $8ITE!BITS, JRCSRA 3CLEAR INTERRUPT ENABLE.
00S037 177776 CLR PS :ALLOW INTERRUPTS.
104000 ERROR :REPORT ERROR - INPUT MODULE.
: INTERRUPTED WHEN CPU WAS SET AT
:SAME PRIORITY AS IT WAS.
010001 28: MOV RO,RI
005721 ST (x$+
010110 MOV (RO)
013760 001164 000002 MOV swo, 2(R0)  ;RESTORE VECTOR +2.
104413 EOPCAL
000137 010052 38: IMP IMLT
.SBTTL OMLT OUTPUT MODULE CSR/DBR TEST.
: #0UTPUT MODULES CSR, DBR TEST.
eemzn WITH:  XCSRA=ADDR. or CSR UNDER TEST
G # XDBRA=ADDR. OF DBR UNDER TEST
013737 001174 001120 OMLT: MOV XCSRA,$GDADR  ;SET CSR ADDR. FOR ERROR TYPOUT
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#TeEST CSR ADDRESSABILITY

01107C 00:10&

11110 000004
170066

000002 001166
001100

000001 167776

000001 167766

s EERERRRER R R R R R AR R R R AR R R R R AR ER R R AR AR R R R R R R AR RRREERERE RS

msr 14 #TEST CSR ADDRESSABILITY
llIilllll!l!lli!lllllllllillil!ll!!ll!lll!ll!l!illlif!l!iil!l*l

Sttt
nov #38, SLPADR : :SET SCOPE LOOP ADDRESS

3§: MOV Iy, =(SP) CONTENTS OF LOC. 4 ON STACK
MOV 818,

Jn4 : T LOC. 4 IN CASE OF TRAP IF CSR DOESN’T RESPOND.
157 gxcsm : ?a
$ : HERE - NEXT TEST.
18: : TRAP HERE IF CSR DOES NOT RESPOND BY RETURNING SLAVE-SYNC.
POPSP2 Rsss£ STACK POINTER (RG).
ERROR :NO RESPONSE FROM CSR UNDER TEST.

2s: MOV (SP)+, Is4 ;RESTORE CONTENTS OF LOC 4 FROM STACK.

ERFEERAEEREREERRERERFRERRRERRERFERRRERREERERREERERREREREE R RERE

’iTEST 1S *TEST DBR RDDRESSABILITY
< 33 N HHHHHEHHE HHHHHHEHE

ta11s:

MOV d®4,  -(SP)  ;SAVE comsms OF LOCATION 4 ON STACK
MOV $18. 3 :SET LOC. 4 IN CASE OF TRAP IF DBR DOESN’T RESPOND.
ST SXDBRA noogs& ??a
BR 28 *NO HERE - NEXT TEST.

18: : TRAP HERE IF DBR DOESN’T RESPOND BY RETURNING SLAVE-SYNC
POPSP2 :RESET STACK POINTER (RG).
ERROR :NO RESPONSE FROM DBR UNDER TEST.

2s: MOV (SP)+, aw ;RESTOER CONTENTS OF LOCATION 4 FROM STACK.
SRR I S HHHHHHHHHHHHHHEE R R % %

'm:sr 15 %TEST THAT XMITTER CSR BIT 0 IS SET ON INIT
?s;:glllggsagiiil!llll!l!lii!!!ll!lilii!ililll!!i!lilllil!illi!!l
MOV 2, STIMES ::00 2 ITERATIONS
g’cT sphss :ONLY DO THIS TEST ON FIRST PRSS.
BIC $BITO, 3XCSRA ;MAKE SURE CSR BIT 0 IS CLEAR.
RESETC ; ISSUE SYSTEM INITIALIZE, THIS
csg n 0 TO SET.
g‘;‘r sgm, IXCSRA Yg
1 S - ES
ERROR PUT MODULES CSR BIT O FAILED TO
ssr on INIT.
18:
3 CEFEE RS EERBEERRE I AR R E LR S LA L LR FF LR RSN PEF LIS FEPR RSB E PR HBERE
hesr 17 ¥TEST THAT OUTPUT MOD. CSR BITS 1,6 AND 8 ARE CLEAR ON INIT.
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®TEST THAT OUTPUT MOD. CSR BITS 1,6 AND 8 ARE CLEAR ON INIT.

DZDRM.P11 117
lg R I I Y I Y 2 Y I R 222 2R Y 2222222222323 23222 22284
1804 011212 000004 t8117:  Scope
1805 011214 012737 000002 001166 MOV 82, STIMES +:00 2 ITERATIONS 7
1% 11 857"'7 001100 15T §PASS :ONLY DO THIS TEST FIRST PPSS.
ieaa 11 1017 BNE 18
1809 011 012737 000340 177776 MOV 340, PS
ig{o 011236 052777 000500 167730 BIS $BITE!BITE,XCSRA ;PRESET CSR BITS & AND 8.
131§ D112%4 104M17 RESETC ;sv;n»:n gunmszs, SHOULD CLEAR
i }q 11 000502 167720 IT IT1!BITE!BITS b% 2 m@sa BITS 1,6, AND 8 CLEAR?
1315 8,,5;3 %amm; geo f? : ) '-vs?”—' cbﬂﬁu. s '
igig 011256 017737 167712 001126 MOV IXCSRA, SBODAT ;MO - STORE CSR FOR OPERATOR EXAMINATION.
1818 011264 104000 ERROR :OUTPUT MODULES CSR BIT 1 AND/OR BIT &-
igég :AND/OR BIT 8 FAILED TO CLEAR ON INIT.
1821 011266 18:
1822 011266 005077 167702 CLR IXCSRA
}gg 011272 005037 177776 CLR PS
1825 33 I T2 e P e P T s R P R T R R e e R Y P e T I P Y e S S PR S S S T S T
1826 :4TEST 20 #TEST THAT DBR IS ZERO ON INIT
1827 R T332 22223223238 223233 322383223323 2323323232232 232223232333 2232322323
1828 011276 0O00O0M t5120: scope
i& 011300 012737 000001 001166 MOV #1,STIMES +:00 1 ITERATION
183] 011306 00S737 001100 ST $PASS .ONLY DO THIS TEST FIRST PASS.
1832 811312 001006 BNE 18
ig 11314 104417 RESETC : ISSUE SYSTEM INITIALIZE.
1835 011316 017737 167654 001126 MOV IXDBRA, SBDDAT  ;READ DBR.
i@ 011324 001401 BEG 18 :IF ZERO - NEXT TEST
1 011326 104000 ERROR :DBR NOT ZERO AFTER INITIALIZE
igag ;DBR ADDR. IN XDBRA.
ig:é 011330 18:
1843 33 F R R R R R R R AR E R SR E L AR R F RN e Y RS R AR R A AR F LR AR R XXX REEE
1844 < kTEST 21 ¥TEST THAT CSR BITS 0,1,6, AND 8 CAN BE BIT CLEARED
1845 - T !ii*ll"!!**lll“!llllilﬂiiill!l!ii!&l‘lli!li“*l!li!l*iliiiil
1949 011330 000004 t&t21: ScoPe
ig:e 011332 012737 00000S 0O!166 MOV ¥5,STIMES ::00 5 ITERATIONS
1849 011 001100 ST $PASS :ONLY DO THIS TEST FIRST PRSS.
1 8u§‘£ 8?@ BNE 18 F
i% 8{{"" g;ww A - %gtc : :SET BITS O AND 1.
1853 ug 000S00 1676i BIS ng??%ﬁxra.acm :SET BITS & AND 8
1@ “3?‘3' nogggg 637502 BIC 8817 sam.agszsué axc sNOW CLERR THE BITS.
i Hios o5 S00203 ooiise BIT 2"??3%%175@%‘9’0%&'7 SEE IF ANY ARE SET
i§§§ 811& % 0 1? T TTONO - CONTINUES -
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*TEST THAT CSR BITS C,1,6, AND 8 CAN BE BIT CLEARED

ERROR ;CSR BIT(S) O AND/OR_1 AND/ORE AND/OR €
: COULD NOT BE BIT CLEM C5R RESULTS

; IN
000100 167524 18: BIS 88176 JSTKS ;&E TTY INTERRUPTS.

%

177776
D00S01 16
103411 16
1 4 11
{57 Bolise
001126 000S01
167466
177776
167454
000400 167446
167442

U

ll!llllllllllillllllllIlllll!ll!ll!!lillllilllllllillll!lllllll

iTEST ce #TEST THAT CSR BITS 0,6, AND B8 CAN BE BIT
R EEEREREEREER R RN R RN R R R R R AR R R R R AR F AR R BB ERRR AR

t&te2:  SCOPE

MOV 8340, PS
BIE  BHTDIBITRIBITE ESH (VA ey one o
E?g §f9§g§qf§88851 §§$S?p°35av OTHER BITS.

gEM; ?gDORT,OBITO!BITG!BITB ;0ID THEY ARE SET?

ERROR ;CSR BIT(S) 0 AND/OR & AND/CR 8
;DID NOT BIT SET. CSR RESULTS IN
; SBODAT
CLR JXCSRA
CLR PS
s REREHREERRI IR R R R E AR R R R R AR RR R NN
iTEST 23 #TEST THAT CSR BIT 7 WILL SET WHEN BIT 8 IS SET

i!!))) CCORER

ms,(g, o MO?ESMMM\E?TOR IS NEEDED FOR THIS

5&1)): END OF WARNING << <(%#%
cRBERRRRERERRREEREERRREEREREEEEEEEEERERREEEREREERERREEREREREEE S S

15723
XCSRA ;CLEAR CSR BITS.
BIS $BIT8 ax SET CSR BITS8. SHOULD SET CSR BIT 7
1ST8  IXCSRA xo BIT? SE
BNE 18 YES - NEXT TEST.
ERROR ;CSR BIT 7 DID NOT SET WHEN
;CSR BIT 8 WAS SET.
**l))) WARNING CCCRRS

TES,(g, TANCE LOOP BACK CONMECTOR 1S NEEDED FOR THIS

i!!))) END OF WARNING << (%#¥
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167430
000401

000400

000001

00Cc400

167320
177777

MO4

21-;2 =76 09:52 PAGE 37
THAT CSR BIT 7 WILL SET WHEN BIT 8 IS SET
18:
3 ll!lllilllll!l!!ll!lll!ll!ll!!lllll**ll!!iillll!{!!l!!lill!llll
LETE #TEST LOW BYTE OPERATION OF OUTPUT MODS. CSR
lll!l!lllillllliil!ll!lllil!lliiiilill!!I!lllilll!lll!l!i!lllll
'rém SCOPE
CLR IXCSRA E SURE_BIT 00 AND BIT 08 ARE CLEAR.
157422 MOVB  #BIT8'BITO, axcsnh rg ALL ONES TO CSR-ONLY LOW BYTE
187414 BIT $BIT08,IXCSRA  :DID BIT 08 t;srcseL T?(ITS IN HIGH BYTE).
BEQ 18 :NO-CONT INUE.
ERROR :C0=1;C1=1;BUS AOD=0 BUT WE WROTE INTO
‘HIGH' am OF MODULES CSR WORD.
167402 18: IT ¥81700, IXCSRA ; T BIT 00.
ga: 28 L IF 50 ﬁss
ERROR :FAILED TO SET BIT 00 IN CSR ON A
:LOW BYTE MOV OPERATION.
c3:
lli!ll!!lii!!!il!!!l!iii!!il!!!*lilli!i!i!lllllllli!!l!!liliiii
LETEST 25 *TEST HIGH BYTE OPERATION OF OUTPUT CSR.
R I3 222232 3223323282233 2 82 S it ittt sttt isstssritsts
t&T25:  SCOPE
CLR IXCSRA :MAKE SURE CSR BITS 00 AND 08 ARE CLEAR.
001274 '1'% )s(ggm $TEMPO nou résomathmu BYTE ADDRESS SET BUS-
167450 MOVB  #BITE!BITO,JST SHOULD DECODE-
mfnmc T%gTE INTO HIGH avss
167342 BIT #BIT00, IXCSRA oxo |£ ?:T A BIT IN THE LOM WORD?
BEQ 18
ERROR co- :A00=1 BUT WORTE INTO LOW
:BYTE’ or nbou.ss CSR WORD.
167330 1§: EH: ggnoe, IXCSRA ;nnxl-: SURE WE HAD SET BIT 08 IN HIGH BYTE.
ERROR :FRILED TO SET BIT 08 IN CSR ON A
MOV BYTE HIGH BYTE OPERATION.
e9%:
3 A AR AR EFREF SR L PR R L LRI R RS LS R YRR H L PSR S Y PP B L PR LR PRI EBEFRE Y
PATEST 28 ¥TEST THE LOW BYTE OPERATION OF THE OUTPUT MODS. DBR.
ETTTT I T EF TIPS ELT T LTI E LS ST FLTLEETF LT LTI TS T LTS ELLLL
t&126: SCOPE
CLR JXDBRA - AKE SURE DBR IS CLEAR
167312 MOVE  #-1,aXDBRA ssno ALL ONES TO DBR--BUT SENCE THIS IS
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COO400 167304

000001

167260
1176
001274
177777

000001

00

000400

000001
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b
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l

167272

001274
167336
167232

167220

001166

167172

NO4

21-SEP-76 09:52_ PAGE 38
#TEST THE LOW BYTE OPERATION OF THE OUTPUT MODS. DER.

18:

cs:

A BYTE INSTR. ONLY THE LOW BYTE SHOLD BE WRITTEN.
BIT #BIT08,aXDBRA  ;DID HIGH BYTE GET WRITTEN INTO?
BEG 1§ ; NO-CONTINUE.

ERROR ;HIGH BYTE OF DBR GOT WRITTEN INTO
;ON A MOV TO LOW BYTE OPERATION.

BIT #81700, JXDBRA ;DID LOW BYTE GET WRITTEN?

BNE c$ ; YES-NEXT TEST.

ERROR :LOW BYTE OF DBR FAILED TO GET WRITTEN
s INTO ON A LOW BYTE DATROB INSTR.

Co BERERFREREEREREEREREREEREERRFEEREEREELEEEEEERREEEREREEERERERE LR

s &TEST 27 $TEST THE HIGH BYTE OPERATION OF THE OUTPUT MODS. DBR.
c o BEEREERERERERERREREREREEREEF EE BRI T TR K235 5 33653233

tra7:

18:

L ERE)))

SCOPE

CLR JXDBRA sMAKE_SURE DBR IS CLEAR.

MOV XDBRA, STEMPO :NOW FORM HIGH BYTE ADDRESS OF DBR.

INC STEMPO ;BY SETTING BUS ADDR. BIT 00.

Move #-1,3STEMPO sWEN WHOLE WORD TO DBR ONLY HIGH BYTE
;OF DBR SHOULD BE WRITTEN_ INTO.

BIT #BITO0,aXDBRA  ;DID LOW BYTE BE WRITTEN INTO?

BEQ 18 + NO-CONTINUE.

ERROR : ERROR-WROTE INTO LOW BYTE OF DBR
:ON A MOV HIGH BYTE OPERATION.
:C0=1;Cl=1;RA00=1.

BIT #BIT08,aXDBRA  ;MAKE SURE HIGH BYTE GOT WRITTEN INTO.
BNE c$ ; YES-NEXT TEST.

ERROR sFAILED TO WRITE INTO HIGH BYTE
:OF DBR IN R MOV HIGH BYTE WRITE OPERATION.

-~

cs:
¢ s EREEEEREEEHEEHH R RO R
;#TEST 30 #OUTPUT MODULE INTERRUPT TEST

WRARNING CCCRER

; R Hﬂé?TOR LOOP BACK CONNECTOR IS NEEDED FOR THIS

s TEST(

HE TESTS WILL FAIL.

;%##8)>) END OF WARNING << (%%

;g;galllggg;gllil!lll**l*!llllillilllli!lll!!i!!iilil*illl!iiilll

MOV 81,STIMES ;300 1 ITERATION
GiYXC :GET INTR. VECTOR + PRIORITY.
BIC

#8178, IXCSRA
;RESET ALL CONDITIONS IN QUTPUT CSR.

ST IXDBRA
MOV XVT, RO :GET VECTOR ADDR. OF RECEIVER.
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#QUTPUT MODULE INTERRUPT TEST

000340

1) 2060
00 001164
00340 000002

177776

167126

15

167104

P

001166

E

&

177776

3

167030
177776

8
¢

167012

3

:

166774

MOV 8340, PS :LOCK OUT INTERRUPTS.
MOV 8l$ (0) :SET UP INTERRUPT VECTOR.
MOV avng §TMPC  :SAVE CONTENTS OF VECTOR x2.
MOV 834 2(RO) :SET PRIORITY ON INTERRUPT.
) sBITE!BITE, IXCSRA ;SET INTERRUPT ENABLE, AND CONTROL BIT.
cL 23 . ;ALLON INTERRUPTS.
NOP :SHOULD INTERRUPT FROM HERE.
ERROR :NO - INTERRUPT FROM OUTPUT MODULE.
25 - ;
:MODULE SHOULD INTERRUPT TO HERE.
18: POPSP2 s:r smcx PRINTER (RG).
BIC #8IT6!BITS, axcsrA mrmw ENARBLE.
CLR Be nLLou INTERRUPTS
cs:

(R I22222 3223223233332 2322323232222 IZILILIIL S 2
msr 3l ¥THAT THE OUTPUT MODULE WON’T INTERRUPT IF CPU IS AT SAME PRIORITY
'3' r’s’aim oo “"" CTOR IS NEEDED FOR THIS
:TEST(S) OR ‘mﬁ{ E Wm FAIL.

lll))) ING <((#&s

X2 I2IITTRTTII TSI IT LT IZTLITSTTLITETILTIT T LTI LTSLETS RS D

?Sm SCOPE
MOV e1,STIMES ::00 1 ITERATION
ST 3XDBRA i RE
%\foc XVT GET xuﬁ;vecroﬁ 5 P&%"noo
v a3, PS  iloek OuT AL INTRS. -
MOV sl$ (0) g g INTR. v:croa roa INTR.
MOV 340, 2 IORITY ON I
BIS BIT6!BITB, 3XCSRA T INTERRUPT ENABLE.
MOV XVIP, PS ‘?Euf’m SSOR PRIORITY TO THT OF
NOP WILL INTERRUPT FROM HERE IF ANY.
BIC $BITE!BITE,IXCSRA  ;NO Pma. CLEAR INTR. ENABLE.
&n,n £ :ALLOW INTERRUPTS.
:MODULE WILL INTERRUPT TO HERE IF ANY.

18: POPSP RESET STACK POINTER (RG).
BIC 8BITE!BITS, axcsrA :CLEARR INTERRUPT ENRBLE.
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T3l #THAT THE QUTPUT MODULE WON'T INTERRUPT IF CPU IS AT SAME PRIORITY

RII
&%;g HEY ROVP: Eg an% , go%m {READ_RECEIVER CoR FOR PRIORITY

§

l

—
<O<

og._..
..aé

%g; ASh s&% :STATES STATEY PRIORITY
A = B i 0
l .
@ o1 f2R  ScooaT B 6 ;i
1 ASL Rl 7
cx” : 1 1126 %3 a'gé%bw v DAT R0 T° KEEP c csa FOR vecroa
8.37;3}' &M 881125 BIC 8100777, SBODAT 55“9011 aﬂs 9-15
. 1126 SWAB  $BODAT :CSR BITS 3-14 mssm ADD BITS 03-08
& 37 guas ASL $BDOAT
' 1126 ASL $80DAT
017700 166446 MOV SRCSRA, RO -nsno CSR AGAIN TO FIND OUT
42700 177773 BIC %mﬁ RO STATE OF BIT 2.
060037 001126 ADD $80DAT ar 2 IS PART OF vscron ADOR.
013737 001204 001120 MOV RCSRA,SGDADR  ;SET ADDR. FOR TYPEGU
137 001266 CMP R1,RVTP :PRIORITY THE SAME?
1415 BEQ 38 'YES -3
BT i 001210 T Mov R%oal P SRS .
1% éﬁ 001212 MOV rRvlz
062737 000002 001212 ADD 82, RVT2
137 012636 NP VPT :GO TYPEOUT CHANGE.
00I126 001210 3%: CMP $BODAT,RVT :DID VECTOR nooa CHANGE ?
001357 BNE 28 :YES-TYPE IT
023727 001210 000100 CHP RVT, 8100
002753 BLT 2%
000002 RTI
:ROUTINE TO TYPEOUT A VECTCR OR PRIORITY CHANGE
XRCVPT:
104401 012644 TYPE 65$ 33 TYPE ASCIZ STRING
000407 BR gys cer OVER THE RSCIZ
mss: "RSCIZ <15>¢<12>8CSR ADDA!
013746 001120 MOV $GDADR,-(SP)  ;;SAVE SGDADR FOR TYPEOUT
104402 TYPOC i PP nuTm Eggc?;(&en.logcu&
104401 012676 TYPE 678 ::?omvzgc'gt "ﬁ
000410 BR tes :GET OVER THE RSC
. ggn: "ASCIZ # VECTOR ADOR.: b
013746 001126 MOV $BODAT, - (SP) VE SBODAT FOR TYPEOUT
1 mf's VECTOR %?? OF DEVICE
104402 TYPOC .. Pe--ocm. (ALL DIGITS)
104401 012732 TYPE 698 ; .E
000406 BR tes c:r OVER ASCIZ
géges: .ASCIZ & PRIORITY: &
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: .ASCIZ
0S2737 000004 001124 BIS
013746 001124 MOV
104402 TYPOC
104401 001171 ms
023727 001126 000100
104401 013004 ?G\ﬁ:
= -718 nscxz
B
104401 013072 ’ TYPE
000428 BR
-738: .ASCIZ
big:
000000 HALT
sang 00000z gﬂtp
023737 001210 001200 2%: CMP
001026 BNE
104401 013174 TYPE
000432 ER
-.758: .ASCIZ
?ﬁ!:
000701 =R
000002 38: RTI

iCKﬂDR RO%;INE TO CHECK VALIDITY OF
lCﬂLL

RE? "ADDRESS IN RO
lCRRRY T CLEAR ON RETURN IF LEGAL
; #CARRY BIT SET ON RETURN IF ILLEGAL

000001 CKADR: géT
14 Q
104401 013300 TYPE
000416 BR
:-bS$: .RSCIZ
843
000435 BR
005700 38: TST
001001 BNE
000207 RTS PC

EOS

2l-SEP-76 09:52_ PAGE 42
*THAT THE OUTPUT MODULE WON'T INTERRUPT IF CPU IS AT SAME PRIORITY

#2172, SGDDAT
$G00AY, - (SP) ME $GDDAT FOR TYPEOUT
i1 TYPES PRIORITY OF DEVICE
e § TYPE--OCTAL ASCII(ALL DIGITS)
gaoom.uoo xs vccmn u:ss Tmn 100?
18 ,t‘?@

og T OVER nc nscxz
(15> ¢12> #ILLEGAL w’mcron ADDR. CAN NOT BE LESS THAN 100%

738 .,TYPE ASCIZ STRING
728 -GET OVER THE ASCIZ

(15> <12 $RESET VELTOR SWITCHES AND PRESS CONTINUE.S®
gg,(sm

RVT, XVT :ARE VECTOR ADDRS. THE SAME?

38 *NO CONTINUE.

,zgs ,,rmoﬁu STRING
<1s><1a>sm£cn|.-t$ur oc'ﬁpu?cv%cron ADDRS. THE SAME.#
18

$8IT0,RO 000 ADDRESS?

3$ *NO CONTINUE

B5$ ;;TYPE RSCIZ STRING
4§ T OVER THE ASCIZ
(15> (12> 800D nooﬁts S NOT ALLOWED!#

CKRDRE
RO ;ANY ADDRESS ENTERED?
4$ s YES-CONTINUE.,

; NO-EXIT,
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001425

1e37e?
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04C0C0

1778670

013404

165506
000200
165474
001270
001270

003060
001270

001000
001270

001171
001236
001236

001270

001270

001270

001270
001270

165466
000003

Cocoo1

000015

001230

000023

000060
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4s:

cs:

T

CKRDRE :

KEYSRV:

18:

38:

4s:
cs:

bs:

SEC
RTS

MOV
BIC
1578
BPL
MOVB
cHPB
BNE
P
CiPB
g

J

CMPB
BNE

TYPE,
MOV
CLR
RTI

CMPB
BEQ

CMPB
BEQ

CMPB

RO ; NUMBER LARGE ENOUGH?
e$ :NO-REPORT ERROR
IEITIH,RU

e

ggITIJ,RU

59,01?7670 ;RODRESS TOO LARGE?
PC

678 .,TYPE ASCIZ STRING

6% 1GET_OVER THE ASCIZ
<15 <12> 8ILLEGAL ' ADDRESS '#

PC
3STKB, CHAR ;READ CHAR.
39117 CHAR :STRIP PARITY IF ANY
Cl PS’ :SEE IF PRINTER BUSY
CHAR, 3STPR s ECHO
CHAR, 83 :1C TYrED?
RSTART s YES-RESTART
CHAR, 81 :tA TYPED?
$1000 s YES-START
CHAR, 815 : (CR> TYPED?
33

SCRLF
TTYPAT,PATTRN  ;CHANGE PRTTERN
TTYPAT'

CHAR, 823 ;15" TYPED?

SWRSET ‘IF YES TYPE SWR.
CHAR, &5 :*4E" TYPED?
LEXAM :YES-TYPE OUT A LOCATION.

CHAR, #'0 ;OCTAL DIGIT?
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2307 013572 002763 3 BLT 4§ : NO-IGNORE
1 727 001270 000067 CMPB  CHAR,#'?
1 BGT 4§
10 01 001236 ASL TTYPAT
2311 O0i1310 006337 0C1236 ASL TTYPAT
2312 013614 006337 001236 ASL TTYPAT
2313 013620 042737 177770 001270 8IC $177770, CHAR
14 1& 001270 001236 g‘;s CHAR, TTYPART
1S 01 742 4§
5317 ,
ggig ‘ ROUTINE TO TYPE OUT THE CONTENTS OF A LOCATION
2320 013636 LEXAM:;
2321 013636 104401 013644 TYPE 6E3 :+ TYPE ASCIZ STRING
2322 013642 000:02 BR £43 :1GET OVER THE ASCIZ
2323 .:65§: .ASCIZ #1Es
2324 013650 g4s:
2325 013650 104410 ™ § .
2326 013652 012637 013720 MOV (SP)+, 1§
327 31g% % 013664 TYPE 678 : s TYPE ASCIZ STRING
s:azs 1 2R 6 :1GET OVER THE RSCIZ
2329 .:678: .ASCIZ <151
2330 013670 gts: '
53?,5 81 20 0 013720 MOV 1§,-(SP) ;;sn«; Yg FOR TYPEOUT )
13874 1| TYPOC ::60 --0CTAL ASCII(ALL DIGITS)
2333 013676 104401 013704 TYPE 698 + +TYPE RSCIZ STRING
23N 013702 000402 . BR £8s s 1GET OVER THE RSCIZ
2335 ::63%: .ASCIZ & / &
233% 013710 £8s:
2337 813;10 017746 D0CO0Y MOV 318,-(SP) + sCAVE 318 FOR TYPEOUT
2338 013714 104402 TYPOC :1G0 TYPE--OCTAL ARSCII(ALL DIGITS)
maaae 013716 (000002 RTI
2341 013720 000000 18: JMORD O :TFMP STORAGE FOR LEXAM.
23‘5 :
2344 :ROUTINE TO TYPE OUT THEN CHANGE THE SOFTWARE SWITCH REGISTER
2346 013722 SWRSET:
2347 013722 104401 013730 TYPE 65% : s TYPE ASCIZ STRING
2348 013726 000404 BR LT3 ' 1GET OVER THE RSCIZ
2349 .:65§: ,ASCIZ <15)(12)#SWR= §
20 g ~
1 01 104414 SWCAL
2352 ni:ma ?137% 001302 'r’%oc SWREQ, - (SP) ;;ggv; suncacl;on gggcl)m s
@ 313;28 1%8? 013756 ' TYPE 678 2 TYPE A 19 s%mc
23%5 01 000402 BR 8es :1GET OVER THE RSCIZ
2356 : ::678: .ASCIZ &/
2357 013762 6ts:
2358 013762 104410 RDOCT
2359 013 012637 001302 MOV (SP)+,SWREQ
2360 013770 000002 RTI

k¥
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I'RO¥ éﬁ TO HANDLE TRAPS TO LOC 4, 10 AND.
iIN ERRUPTS TO WRONG VECTORS.
%.42, IOTT(TRAPS) WERE PUT IN LOCATIONS 4-1000

2369
S0 Qi3S D637 Quu142 OO v (Re),28 jGET WHERE LE_TRAPPED 0.

53;5 Bxixm 155.?37 oﬁooo-c 014142 SUB 84, 28 =WHERE R6 RETURN 10-4

2373 014004 104401 014012 TYPE A ,.rm: ASCIZ smuc

2374 0IN010 000412 B8R 4§ ?vzn THE ASCIZ

5375 ..B58: .ASCIZ <(15)>¢<12> #ILLEGAL mm

g;; 014036 £4s:

2 014036 013746 014142 MOV 2%, -(SP) ..snvz 28 FOR TYPEOU

2378 014042 104402 TYPOC :G0 vps--ocm nscnmu. DIGITS)

2379 014044 104401 014052 TYPE 67$ : :TYPE RSCIZ STRING

2380 014050 BR ges :1GET OVER THE ASCIZ

2381 .:67§: .ASCIZ ® FROM LOC.: #

2382 014070 ees:

2383 014070 062706 DOOOOM ADD 4, R6 :POINT TO WHERE WE TRAPPED FROM.

2384 D0IN074 011637 014144 MOV (RE),38 . :PICK UP LOC.

2385 014100 162737 000002 014144 cUB. 82, 3! :FROM REAL ADDR.

2386 0I4106 013746 014144 MOY:-  3%.-(SP) ::SAVE 3§ FOR TYPE

ggg 0I4112 104402 TYPOC. $:G0 TYPE--OCTAL nscumLL DIGITS)

2389 014114 023727 014142 000004 CMP 2%, 84 :DID WE TRAP TO LOC 4?

2390 014122 001405 BEQ 1§ :IF SO - DON’T RETURN!

2391 014124 023727 014142 000010 CHF 2%, 810 :0I0 WE TRAP TO LOC. 107

2392 gmaa 001401 BEQ 13 *IF SO - DON’T RETURN!

aasam 14134 RTI : TRY RETURNING

2395 0I413%6 000000 18: HALT :WE STOPPED HERE BECAUSE WE TRAPPED

239% 014140 000776 BR 18 :TO LOC 4 OR LOC 10. THIS IS A

2397 - :FATAL CONDITION THAT WE CAN NOT

2398 :RECOVER FROM.

zewnc:3 % 014142 0O000O 2%: LWORD O :USED BY IOTRP TO STORE WHERE WE TRAPPED TO.
2401 014144 000000 38: JWORD O :USED BY IOTRP TO STORE WHERE WE TRAPPED FROM.

lSHRCFl ROUTINE TO READ THE HARDWARE SWITCH REGISTER IF IV
I'EXISTS AND IF IT ITS NO-ZERO.

;#¥CALL = SWCAL
!EXITS WITH SWR VALUE IN SWREQ IF HSLR IS USED.

g4ll

g4l2 O0l4146 00S777 1e5126 SHRCAL: TST JBSKR

2413 014152 001403 BEQ 13

S:H DI415Y 867777 165120 164756 MOV JBSKR, JSKR
1S 0O14lee 18: RTI

g41b

2417
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-
:¥HALTER ROUTINE USED TC MALT ON ERROR IF NO SWR(HARDWARE)
:#1S BEING USED THEN "HOLDS ON ERROR™.
!CKL = HALTCL
2425 014164 00S777 165110 HALTER: TST JESKR
aqa; 014170 001402 BEQ 1S
§3§g 014172 000000 HALT :ERROR HALT.
g:g? 014174 000425 BR 3%
2432 014176 18:
s:ga 314 683305 014204 TYPE (31 ,,rvps nécx; STRING
14 1 BR 648 HE RSCIZ
2435 -658: .ASCIZ <15>¢12> #HOLDING ON Eanoao
2436 014230 big:
2437 014230 005037 177776 CLR PS
2438 0Ol42™ 052777 000100 164702 BIS 8100, 3STKS
2439 Ql4242 00S777 164672 2s: 15T JSWR
g::? 14246 100775 BMI 23
2442 014250 DCOOC2 3%: RTI
2443
24944
2445
2446
o447
. enssern- ROUTINE 10 ISSUE SYSTEM INITIALIZE. AND WAIT FOR TYY
2 :¥SETTLE DOWN FIRST.
| #CALL = RESETC
‘ H
2456
2457 uxasgs RESETR:
sagg 014 104401 014280 TYPE 65 + s TYPE RSCIZ STRING
014256 0004 BR £4s :1AET OVER THE ASCIZ
2460 :658: .ASCIZ <D <D><1>as
2461 01426M g4g:
g:gs quggz 000005 RESET sSYSTEM INITIALIZE STATEMENT.
14 000002 RTI : RETURN.
2464 ;
2465
§ : ¥TEXT USED BY MASTER TO TRANSFER TO SLAVE.
2471
2472 014270 TABLE:
2473 (14270 000000 TEXT: 000000
2474 014272 000001 000001 :FLOATING ONES.

far e e — s ——— . — ————
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430 014330
2491 014332
432
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000010
000320

177777 :FLOATING ZEROS.
177775
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249s 0l43¥e 177773 177773
1N394 177767 177767
S i
2 7 iz
2S00 0I435M 177!:77 177577
es01 014356 177377
1M 17577? 176777
14 l 175777
14368 17 173777
14366 167777 167777
14 1 1877277
4 7777 6 4
L)
eso9
2510 014376 000000 000000 : ON/OFF
1 1 77777 177777
1 1 000000
1 1 | 177777
2514 014406 000000 000000
S R i
251; SI‘HI‘I 1 177777
2518 014416 000000 000000
es19 0Iv420 000000 000000
55‘5? giﬁ%‘!a 125252 i25252 ALTERNATES
es2e 0l44ee &EES 0525e5
2523 Diﬁg 125252 125252
g 8{::3! 1%3 1%
= i e =
2528 0l 052525
259 OlY44y 125252 125252
2530 81% 052525 052525
2531 014450 1eSese 125252
es32 0Iw4s2 052525 052525
eS34 0OI4NSN 000377 000377 ;BYTE ALTERNATES
es3s 01::% &m??um 177400
es3b 0l 77 000377
es37 Clwdee 177400 177400
2538 014464 000377
539 014466 177400 177400
es40 I'H;g 000377 000377
g:!é 144 774 177400
14474 000377
2543 014476 177400 177400
2o 01:‘;’8 000377 377
esHs 81 177400 177400
eo4b 014504 000377 77
es47 0i4S06 W 177400
glaglg 377 377
- €5 1481e 177777 177777
eSS0 014514 000377 000377
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2551 OI4Sle 000000 ouoo0g
1% ; 09322
e ;
1 1 177400
5528 014532 000000 000000
g;: §iwsau 177777 177777
1 }@3 1 50000'1
2566 014552 177767 177767
2567 01454 000010 000010
2 i i
14862 177737 177737
g s
1L i
S27% o1 i 177577
5675 QI4E74 000300 000200
527 uiﬁ 177377 177377
% §1 190299 . 199499
14604 (001000 001000
0 014606 175777 175777
1461
5285 Dlacis 195999 173777
SegM 014619 004000 004
= s b 6
1 10000 10000
5287 Ol46o2 157777 157777
5688 014629 (020000 020000
5689 oi@ 137777 §7777
50 1EY d 1558
5232 014639 100000 100000
=53 0ldex O 477777
5295 §1%‘15% — TRBLEE: L0000
2% 014642 000000 TEXTE: 000000
§239 Oldced 000170 2Toe. LB 120
$200 Oiccay 000508 2TABLE: ‘HORD O
5201
5602 .
5603 'RSCIT MESSAGES
2604 s
SE0E 015226 00SOIS 052123 OS1101 MSM:  .ASCIZ <15>¢12)/START MODE/
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RO

T3l le THE OUTPUT MODULE HONG? INTE:%TS?F CPU IS AT SAME PRIORITY
020% 047515 042504
(1) 12 %&515 MIM: LASCIZ <«1S>¢12>/IMMED. SEND MODE~/
718
01S 0M1012 0S1125 MBM: .ASCIZ <«15>¢12>/BURST SEND MODE/
0S2123 020040 042523
b 02% 047515

015314 .EVEN

;¥SYSMAC ROUTINES BEGIN HERE

.SBTTL END OF PRSS ROUTINE

3 T2 ST I TTTT LTSS 2T LIS STETIT IS LSS TITT ST LI IL S ST S STL L

s ¥INCREMENT THE PASS NUMBER (SPASS)

:ymcms Ew-or-mocmn AFTER 1 Pnsssg THE PROGRAM
END PASS & (WHERE XXX A DEC

IMAL NUMBER)
!IF THERES A HONITOR GO TO_IT
;#IF THERE ISN'T JUMP TO RET1

SEOP:
&gg#; SWCAL READ THE SWITCH REGISTER.
002000 163614 BIT $BIT10, 3SR
Y ?EO RETCON'
001100 NC $PASS
000423 o BR
6 015342 " TYPE BES ;3 TYPE ASCIZ STRING
&%’E BR 643 :GET OVER THE ASCIZ
g‘;‘ggs: "RSCIZ % ERROR COUNT &
0 001112 " mov SERTTL,-(SP)  ;;SAVE SERTIL FOR TYPEOUT
163473? TYPDS :G0 o& xnnL nscn WITH SIGN
104401 015376 TYPE 678 ' ' TYPE ASCIZ STR
000402 BR éss :1GET OVER THE nscxz
.:678: .ASCIZ
66S:
000002 RET:  RTI
RETCON:
37 001102 $TSTNM 332ERQ THE TEST NUMBER
005037 001166 CLR §TIMES :ZERO THE NUMBER OF ITERATIONS
005237 001100 INC §PASS : INCREMENT THE PASS NUMBER
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2663
cbbY

o
2bb
2670
eb71
)
eb

b7y

£

GRRRRERRERIAY

R0} 0} GR0R0R R OR OR O
BBIRRLI2E

SEEEEEEEERES

RRRRRRRRR:
@ NN EWh

o=

01sM
p1su2

12433
184

o000
b e b

GORRESSSERRE NS

4

0000000000000 00000

R e e e e e e e e e

8

END OF PARSS ROUTINE

042737 100000 001100
005327
o
015430
104401 015507
?13796 001100
104401 01SS04
013700 000042
2
000240
1
il
377 377 000
01S 042412 042116
0S0040 051501 020123
000043
104414

032777 040000 163404

&
| i
2

105737 001103

NOS

21-SEP-76 (09:52 PRAGE Sl

BiC #100000,8PASS  ;;DON'T ALLOW A NEG. NUMBER

SEOPCT DEC (PC)+ ; s LOOP?
; éc?m DORGN + +YES
MOV (PC)+,a(PC)+  ;;RESTORE COUNTER
$ENDCT: .WORD 1
SEQPCT

SENDMG +: TYPE "END PASS 8"
MOV §PASS, -(SP) : 1SAVE $PASS FOR TYPEOUT
160 TYPE--DECIMAL nscrx*r WITH SIGN

TYPE SENULL ::TYPE A NULL CHARACTE
$GETYZ: MOV Jw42, RO :1GET MONITOR ADDRESS
BEQ $D0AGN : :BRANCH_IF NO MONITOR
RESET :CLEAR THE WORLD
$ENDRD: JSR PC, (RO) 2160 TO MONITOR
* NOP : :SAVE ROOM
NOP ;sFOR
NOP s3ACT1L
$DOAGN:
IMP (PC)+ s s RETURN
SRTNAD: .WORD RETI
SENULL: .B ..NULL CHARACTER STRING

YTE -1,-1,0 .
SENDMG: .ASCIZ «18)><12>/END PASS’ 8/

.SBTTL SCOPE HANDLER ROUTINE

53 li!ilif!!i!ﬂ*ll*!!i!*!l“llll!l!!*ii**lll**!*l*lil*!ll!l!*li!l
t§THIS ROUTINE CONTROLS THE LOOPING OF SUBTESTS. IT WILL INCREMENT
;:nm LOAD #E ‘53& umF BE Esrag_m Imo gnspoé%gvuggc.(oxspuam:on
;3;2 L‘uo??cu w?mns Pkovmfs BY mis souﬁnk ARE:

; ¥SW1Y=1 LOOP ON TEST :

;¥SW11=1 INHIBIT ITERATIONS
s #CALL
i SCOPE : s SCOPE=I0T
$SCOPE :
SWCAL
18: BIT #BITI4, JSKR :;LOOP ON PRESENT TEST?

L
BNE SOVER :1YES IF SW1N=]
. $4884START OF CODE FOR THE XOR YESTERsusus
13 THE "XOR™ TESTER CHANGE

$§XTSTR: BR s *F RUNNING ON
¢ SNERRVEC.-(SP) | IiAE IHE CONTENTS OF THE ERROR VECTOR
HSV u§ a!ESkvsﬁP 553@1 FOR r?rtour '

.’155 ?“Hoggemc "usmr OUTTI% FRRO VECTOR
93 sgpvmb 5;23 Tﬁm NEXT TEST
cg: CHP (SP)+, (SP)+ t:CLEAR THE STACK AFTER A TIME OUT

MoV (SP)+,J4ERRVEC ;;RESTORE THE ERROR VECTOR
ke o e (Y

BR SOVER ¥ SENT TEST .,
BS: ; SUSSSEND OF, CODE FOR THE XOR' TESTERwassd
cs: TSTB - SERFLG ; ;HAS AN ERROR OCCURRED?
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ROUT

001304

016046

001116

INt

163320

001104
001104
001166

163244

001116
163176

000013

BO6

21-SEP-76 09:52 PRGE Se

BtQ

48: CLRB

CLR

38: BIT

for

Q

NC

SCE

18: MOV

MOV
SSVLAD: INCB

MOV

SOVER: MOV

MOV

RTI
SMXCNT: 2000.
.SBTTL

33
{‘“‘,{G FL

TIMES NUMBER OF ITERATIONS TO MAKE
chm.asun TERAT]
imss S OF PROGRAM
; TIONS

CNT ON COUNT

IMES, SICNT ITERATIONS MADE

QUIRED

81, SICNT 10N COUNTER
?rlé T,STIMES IONS TO
(SP), SLPADR ADDRESS

TSTAM, 9DISPLAY NUMBER

' (SP) ADDRESS

ERROR HANDLER ROUTINE

,,!!!i!lIillll!llll!llllii!illillil!illl!lIl!illiiill!lii!!ill!ll

'“‘i TUILL Hibe' THE C OF Tie ERROR CALL IF KIS0

g

Shml
NCB

R...
o

= B33

383 535 &

1Z

o2k

18:

°3

678: .ASCIZ

;RERD THE SWITCH REGISTER.
;SGEGT THE ERROR FLAG

SERTTL : INCREMENT ERROR COUNT.
(SP) , SERRPC :GET PC+2 OF ERROR CALL.

82, SERRPC :MAKE PC OF ERROR CALL.

8$BIT13, 3SKR : INHIBIT TYPEOUT OF n: ERROR?
BSR15 :YES-THEN SKIP TYPEOU

ERTYCN : INCREMENT THE #OF ERRORS TYPED OUT.
?‘mcn. all. ‘HAVE WE TYPED OUT 10 ERRORS?

&5 ,.mc nscxz STRING
8u4s c; VER THE RSCIZ
(18> <12 SHALTED b TEN ERRORS TYPED OUTS

ey

m ..rmoegcx smmc
g R

(15> (12> sERROR PClusm.‘a)

SERRPC, - (SP) : ; SAVE SERRPC FOR TYPEOUT




016070
l
B1€87%
016!00
016102
016104

016104

LELEL LR RER R ERREEEEEEERREPRERE SN

b

0000000
0= b=t B 0 P Pos b B
HRERNFGE

LI
"
Pt Pt Pt e Bt B0 Bt et pne o0 )

A
A\

0000000 0000
o e B2 e B B Bt e B e
ovororoNoNONOY  OP OO
B B B G B B Pt [ S
AAJERER PBES

RRARERRRRRE

MRINDEC-11-DZDRH-R
OZDRH.F11

MRCYL1l 27(732)

ERROR HANDLER ROUTINE

104402

100001
104415

01
022703
101405

104406
11261

lﬂﬂﬂﬁé
i1l

163040

COb

21-SEP-76 (09:52 PRGE S3

BSRIS:

BSRIN:

TYPOC
Hr
BPL

HALTCL

RTI

;3G0 TYPE--OCTAL ASCII(ALL DIGITS)

' TER.
ok Rstn? THE sungu REGISTE
BSRIY No-commue

JERRERRRRRERERERRERERRERERERREREFRRRRRREERERERARRERRRREEEERRERE R

.SBTTL

§*§3§§§

TTY INPUT ROUTINE

NOTE THIS ROUTINE IS NOT A SYSMAC ROUTINE.

CLOS$ COPY OF THE ORIGNAL ®.SRERD™ EXCEPT FOR CONTROL
CHARACTER DETECTION WHICH PROGRAM TO "KEYSRV™
WHEN A CON CHARRC IS DETECTED.

;!IEEET A SINGLE CHARACTER FOR THE TTY

" RDCHAR s INPUT A CHAR. FROM THE TTY.
 8RETURN HERE :CHAR. ON STACK.
(SP), -(SP) :KPUSH DOWN THE PS.
4(SP},2(5P) ;snv; THE PC
ﬁrxs WAIT FOR A CHAR TO BE TYPED.
3STKB, 4(SP) :READ THE TTY.
8177600,9(SP)  ;GET RID'OF PARITY,ETC.

;G0 BACK TO CALLER

" ROLIN sREAD A STRRING FROM THE T

RETURN HERE :ADDRESS OF FIRST cmn ON STACK.
:SAVE R3.

ostmn R3 :PUT ADDR. OF BUFFER IN R3.

sSTTYINSB. ,R3  ;BUFFER FULL?
wg :IF YES ASK OPER WHATS GOING ON?

;GOTO RD g CHRR. ROUTINE.

(SP)+, (R3) ; STORE

;‘n,lna) ‘WAS CHAR A RUBOUT??
NO CONTINUE.

SQUES :YES TYPE A 7=,

la nzsmm INPUT.

(R3),88 'ECHO THE CHAR.
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DZDRM.P11 TTY INPUT ROUTINE
ﬁ 1 xo‘wcs 86337 c3: TYPE oz
1 12271 15 CMPE  BIS, (R3) :CHECH FOR CRRRAGE RETURN TYPED.
2833 01621 oggu; BEQ 7$ :TF NOT GETR NEX T CHAR.
16214 327 000040 CMFB  (R3)+, 840
1 935 2%
1 1 MOV (SP)+,R3
4 1 1164 MOV (5P) =(SP)
2838 mgg 016666 000002 MOV 4(SP}. 2(5P)
gg 01 000137 013434 NP KEYSRV
Tiu 8153 105013 78: CLRE  (R3) : INSERT ZERO TERMINATOR.
aawé 1 104401 001172 TYPE SLF :TYPE A LINE FEED.
2843 m& 12603 MOV t1SP)+,R3 :RESTORE R3.
2844 0l 11649 MOV (8P) ~(5P) :ADJUST THE STACK AND
2845 gxsesa 16666 00000M 000002 MOV 4(SP} 2(SP) :PUT THE rgnsr ADDRESS OF THE
284 016260 012766 016272 000004 MOV s$TTYIN, §(SP) :CHAR. ON STACK.
2847 gxsass 000002 RTI
2848 016270 000 000 8%: .BYTE 0,0 :STORE FOR CHAR, ECHO.
ggusg 016272 000010 §TTYIN: .BLKBE 8. :RESERVE 8. BYTES FOR LINE RSCII STORAGE.
2851 .SBTTL READ AN OCTAL NUMBER FROM THE TTY
2853 33 FEBFPEEFAIF LR RTPEFFTEFTEE 2R R I ER PSRRI EH RS R Y FAIFFF LIS
285K :§THIS ROUTINE WILL READ AN OCTAL (RSCII) NUMBER FROM THE TTY AND
2655 :¥CHANGE IT TO BINARY.
2856 %CALL:
2857 E RDOCT - ;RERD AN OCTAL NUMBER
2858 " RETURN HERE ::LOW ORDER B rg RRE ON TOP OF THE STACK
2659 ¥ ::HIGH ORDER BITS ARE IN SHIOCT
aasi EEE 016302 01164 SRDOCT: MOV (SP), -(SP) : ;s PROVIDE SPACE FOR THE
ﬁ gxm mﬁ 000004 000002 MOV 4(SP) 2(SP) : L INPUT NUMBER
u;gxa 01 MOV RO, -(5P) ::PUSH RO ON STACK
2864 016314 010146 MOV Rl -(5P) ::PUSH R! ON STACK
2865 016316 0 MOV R2.-(SP) : 1PUSH R2 ON STACK
zas; 016320 1 18: ROL IN : 'RERD AN RSCIZ LINE
2867 016322 012600 MOV (SP)+,R0 ::GET ADDRESS OF 1ST CHARACTER
2868 §i§ fc:g Eé : :CLERR DATR WORD
%3 1 112046 28: MOVB  (RO)+,=-(SP) : ;PICKUP THIS CHARACTER
% 81 1412 gge gs :+IF ZERO GET OUT
1 1 1 ;3 %2
2873 0l 006102 ROL ]
e84 0Ol 1 . RSL Rl ¥ L)
2875 016342 102 ROL R
g‘# 1 msagé ASL Rl ;348
1 ROL CF]
2878 Ol 6 177770 BIC $1C7, (SP) :;STRIP THE ASCII JUNK
2879 0l 1 ADD gp)&.m :1ADD IN THIS DIGIT
2880 Ol BR : :LOOP
2881 01 26 38: ST (SP)+ : :CLEAN TERMINATOR FROM STACK
% 1 1 800%5 MOV R ,&;(sm . ::SAVE THE RESULT
1 1 16 MOV 10CT
2884 0l gxg MOV (SP)+,R2 : :POP STACK INTO R2
2885 01 12601 MOV (SP)+.R1 : :POP STACK INTO RI
2886 016376 012600 MOV (SP)+.RO : :POP STACK INTO RO
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DZDRH.P11 READ AN OCTAL NUMBER FROM THE TTY

2887 016400 000002 RTI + sRETURN

2888 016402 000000 §HIOCT: .WORD O : 1HIGH ORDER BITS GO HERE

2889 .SBTTL TYPE ROUTINE

gg-s 3 CERBPIEERICFRLAE IR ERIEGEFEFPFRPFU IR RSB AP IR R IVEP RS FEEFEPL L300 5554F
:§ROUTINE TO TYPE ASCIZ MESSAGE. MESSAGE MUST TERMINATE WITH A O BYTE.

2893 :#THE ROUTINE WILL mssm n NUMBER OF NULL crmncrsns AFTER A LINE FEED.

994 morsx~ SNULL me CHARACTER TO BE USED RS THE FILLER C

Sggz : ¥NOT SFILLS conmng 'FE mmcn OF FILLER CHARACTERS nsoumeo
:nor $FILLC CONTAI CHARACTER TO FILL AFTER.

2898 ! $CALL:

2899 ;m USING A TRAP INSTRUCTION

maqonl : :on TYPE  ,MESRDR : sMESADR IS FIRST ADDRESS OF AN ASCIZ STRING

2902 ‘¥ TYPE

2903 ¥ MESADR

2906 O01640M 105737 001157 STYPE: TSTB  STPFLG ,.IS TI"ERE A TERMINAL?

2907 gwuo % 8PL 18 :BR

2308 016M12 HALT s THAL u:ns IF NO TERMINAL

2309 016414 BR 3s u:nv:

g0 bl BR e v B Bom)

2912 0123 11204 2 MOVB mou.ltgp) gﬁsnmrg ngcg ?vpso omo STACK

""’ii ui S B0To% ?"% '(“ )+ T mﬁrﬁ%n’r&‘ 1% OFF Tuz STACK

5315 812@ 8‘1’% 608 n3v (?ﬁm RO ::3551&: RO

g{g oium 062716 000002 38 sgo 82, (SP) ”%ﬁﬁ RETURN PC

2918 81233 % 000011 4§: cnga 8HT, (SP) : :BRANCH IF <HD)

2919 0ib446 001430 BEG 8%

2320 016450 122716 0UO200 CMPB  SCRLF, (SP) : :BRANCH IF NOT <CRLF>

2921 812:% 006 BNE

2922 0l TST (SP)+ :POP  <CR)<LF> EQUIV

2323 nim umgx TYPE ,,me A CR AND LF

ﬁ §1¢‘=§ % 016620 3%’ SCHARCNT : :CLEAR CHARRCTER COUNT

2326 0164 &mss BR 3 :1GET NEXT umncrsa

2927 016472 004737 016554 5§: JSR PC, STYPEC 3360 T CHARACTER

2928 016M76 123726 001156 &s: cMPB  SFILLC, (SP)+ 1S IT m: OR FILLER CHARS.?

2329 gxasoa 001350 BNE au .,xrmgcgmxtcmn

% 16504 013746 001154 MOV ,=(SP) ,,% %‘ FILLER CHARS. NEEDED

2932 oiasig 105366 000001 78: ocga 1(SP) ;;oo:sra m.n.”""t%’p ;& ﬁ{’&?} S

% 81515 %39 016554 ?én 33 STYPEC 55% *m::a NULL

2935 016522 105337 016620 DECB schmcm ::00 NOT COUNT AS A COUNT

293 016526 000770 BR : :LOOP

aeaai :HORIZONTAL TAB PROCESSOR

2940 016530 112716 000040 8s: MOVE &' ,(SP) ”REPLRCE m&uxm SPACE

2941 016534 004737 0165SH 3. JSR Pc, §TYPEC s TYPE

2942 016540 132737 000007 016620 BITB - #7) SCHARCNT ,,aamcn IF NOT AT
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TYPE ROUTINE
16 1372 BN 93 ;TAB STOP
53:3 8 5333 %s?as rg (5P)+ : 20'; gncs azzngmgx
§ﬂ;§§§ %ﬁ 162370 $TYPEC: ggla §$\Tr§§c _ tIWAIT UNTIL PRINTER IS RERDY
-
1 62362 MO 2(SP) 33TPB ..Lono CHAR TO BE TYPED INT) DATA REG.
53:8 Sissrs&g% 153?55 %83? 0002 CMP cgs,atsm ¥ 53 mc‘cummgren A CARRIAGE RETURN?
S?i §issoo 016620 §g§a iwgsngm .,EE%‘;-CLERR CHARACTER COUNT
521 Oicel Ontegs Cocoi2 000002 1S: LR WLEaELSP) {165 CHRICTER A LDE FEED?
@ 812258 105227 INB  (PC)+ ::coum THE CHARACTER
1 000000 $CHARCNT: .WORD O : 1 CHARACTER COUNT STORAGE
mas? 0l6b22 000207 §TYPEX: RTS PC
2959 .SBTTL BINARY TO OCTAL (RSCII) AND TYPE
E%l - A , R332 2232323232 22222232232 222 3222 32222223322 TTSL 33
E%3.3%2 gg%a R?H}é'fn’ﬁﬁg n?o crmczm xn 16-BIT BINARY NUMBER TO A 6-DIGIT
% :s&vpos---enren HERE TO SETUP SUPPRESS ZEROS AND NUMBER OF DIGITS TO TYPE
2966 ;; MOV NUM, - (SP) :NUMBER TO BE TYPED
2967 Sy TYPOS ,.cnu. FOR TYPEOUT
2368 L3 .BYTE N ::N=1 T0 & FOR NUMBER OF DIGITS TO TYPE
3369 Ly BYTE M :i1M=]1 OR O
2970 ¥ 33 1=TYPE_LEADING 2EROS
2971 H : 10=SUPPRESS LERDING ZEROS
r:'cr.r:saiE ':gwﬁgg-a-mggc HERE TO TYPE OUT WITH me SAME PARAMETERS RS THE LAST
2975 s ¥CALL:
2976 S ¥ MOV NUM, - (SP) : :NUMBER TO BE TYPED
2977 H TYPON :1CALL FOR TYPEOUT
378 ;
2979 ::&vfoc---smsa HERE FOR TYPEOUT OF A 16 BIT NUMBER
gaaiﬂu : " mov NUM, - (SP) s :NUMBER TO BE TYPED
‘ Ly TYPOC :1CALL FOR TYPEOUT
2984 016624 01@ 000000 $TYPOS: MOV 3(SP),=(SP) ;PICKUP THE MODE
2385 016630 11 gooom 017047 MOVB  1(5P))SOFILL .,Lono 2ERO FILL SWITC
2986 016636 112637 017051 MOVB  (SP)+ SOMODE+1 ;:NUMBER OF DIGITS TO
5% giﬁ m 000002 ggo }?q‘ ) s s ADJUST atnmnoonss
2989 016650 112737 000001 017047 STYPOC: MOVB  #1,SOFI :SET rx SWITCH
go §1ssss 1127 017051 MOVE 86, +1 ::SET }ﬁ SIX(B) D 'f
1 016664 61 017046 STYPON: MOVE  #S. SOCNT ::SET THE ITERATION
2932 016672 01034 MOV R3,-(SP) : :SAVE R3
S99 Oitere Oi0ede v Re-(ep) i 30VE Re
2935 §§§§ Eﬁm 017051 Peméa s'éhoogx.m s 1GET rﬁ NUMBER OF DIGITS TO TYPE
£33 86,RY :SUBTRACT IT FOR MAX. ALLOWED
53% gi ;?3 Euimz 2? % MOVB  RY. SOMODE ,.snvs IT FOR USE
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BINARY TO oC

(o= ]

S

i

PR

000002 000004

oo
—
o
[
o

000000

HERESD &o°

18:
cs:

33:

4s:
cs:

78:

BS:

SOCNT: .
SOFILL: BYTE

P-76 09:52 PARGE S7

SOféiL:l). sg g%r THE ZERO FILL suxrau
5 ::CLEnkP m'foﬁ[rm HSEBE

RS .,ROTRTE MSB INTO "C”

3% G0 DO _MSB

sg 1 FORM THIS DIGIT

RS

ng,na

R :+GET LSE OF mrs DIGIT
$OMODE 3 TYPE_THIS DIGIT

78 :BR_IF NO

8177770,R3 ,,csr RID OF JUNK

o i SUBPRESE THIS 07

: B TF Ve

RY + 1 DON’ r SUPPRESS ANYMORE 0'S
%'0,R3 m THIS DIGIT ASCII

$' .R3 ¥ RSCII IF NOT ALREADY
R3,8% : :SAVE FOR TYPING

8¢ :1GO TYPE THIS DIGIT

$OCNT : :COUNT BY |

cs :3BR IF MORE TO DO

£3 : 18R IF DONE

RY ‘ : - INSURE LAST DIGIT ISN’T A BLANK
28 ; :1G0 DO THE LAST DIGIT
(SP)+,RS ; ;RESTORE RS

(5P)+.RY : 'RESTORE RH

(SP)+,R3 ;s ;RESTORE R3
2(SP) |4(SP) :1SET THE STACK FOR RETURNING
(SP)+. (SP)

;;RETLRN

0 ..s ORAGE FOR ASCII DIGIT
0 TERMINATOR FOR TYPE ROUTI
o ,,ocm. oxcn com ER

GO6

i 1 ZERQ FILL

$OMODE : OF ox ITS T0 TYPE
.SBTTL couv:m gxmnv 10 DECIMAL’ "‘%

¢ 300 I 000 0000 000 B 0 B 6 300
TO CHANGE A 16-BIT BINARY rueen 10 A S-DIGIT
cxm. (RSCII) NUMBER AND TYPE IT. DEPENDING ON WHETHER
POSITIVE OR NEGARTIVE R SPACE OR A MINUS SIGN WILL BE TYPED
%ﬂ! FIRST D EIT OF THE NUMBER. LEADING ZEROS WILL ALWAYS BE

iTHIS ROUTINE IS USED
uSI

NUM, - (SP) iPUT T amnm R ON THE STACK
::G0 TO THE ROUTI

RO,-(SP) :sPUSH RO 8: gmcx

Rl,-(SP) ; sPUSH R1 TACK

R2.-(5P) s :PUSH R2 ON STACK

Re' - (2p) 503N RS ON STACK

#20200, -(SP)  ;;SET BLANK SWITCH AND SIGN
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DZDRH. P CONVERT BINARY TO DECIMAL ANC TYPE ROUTINE
3055 017070 016605 000020 MOV 20(SP),RS +:GET THE INPUT NUMBER
£ e e el R TR g oo
9 ]
ﬁg 1;%8 ??g;ﬁ 0000SS 000001 MOVBE  #°-,1(SP) :'MAKE THE ARSCII NUMBER NEG.
3059 017106 00SDOO0 18: CLR RO : + ZERO THE con;mn INDEX
3060 017110 012703 017266 MOV #S0BLK,R3 ;;snup THE OUTPUT POINTER
3061 017114 112723 000040 MOVBE 8’ ,(R3)+ +1SET FIRST CHARACTER TO A BLANK
ﬁs 171 23: CLR R2 ;;cn.sm HE BCD NUMBER
171 16001 017256 MOV §OTBL(RO),R1  ::GET THE CONSTANT
3064 8171 601 33: SUB R1,RS ..rom mzs BCD DIGIT
3065 0171 &e& BLT 4% ‘BRI
2066 017132 005202 INC R2 ..mcnenss THE BCD DIGIT BY 1
3067 0171 000774 BR 3%
3068 017136 060105 4§: ADD Rl,RS :ADD BACK THE CONSTANT
3069 gm:g %5702 ST R2 ,.cnscx IF BCD DIGIT=0
3070 0171 1002 33 :FALL THROUGH IF O
3071 017144 105716 1ST8  (SP) ,,snu. DOING LEADING 0’S?
aagg 17146 100407 BMI 7% 'BR IF YES
17150 106316 5§: ASLB  (SP) ,,nsov
3074 017152 103003 BCC 13 ::BR IF NO
3075 017154 116663 000001 177777 MOVB  1(SP),-1(R3)  :;YES=-SET THE SIGN
3076 017162 oéme 000060 &S: BIS £'0,R2 ,,mxs THE BCD DIGIT RSCII
3077 gmg usgg 000040 7%: BIS s MAKE IT R F NOT ALREADY A DIGIT
3078 017172 11 Re, [R3)+ ,,PUT THIS TER IN THE OUTPUT BUFFER
3079 017174 005720 TST (RO)+ : s JUST INC ING
3080 017176 020027 000010 CHP no,no : CHECK THE T INDEX
3081 017202 002746 BLT 28 ;360 DO THE NEXT DIGIT
g 017204 % BGT 8§ :G0 TO EXIT
S‘;ﬁ 01 MOV RS,R2 ,,esr LSO
3084 017210 O00076M BR X ::1GO CHANGE TO RSCII
3085 017212 105726 gs: TSTB  (5P)+ s 'WAS THE LSD THE FIRST NON-ZERO?
3086 017214 100003 BPL 9§ ::BR IF NO
3087 gxms usseg 177777 177778 MOVB  -1(SP),-2(R3) ;;ﬁ;—-szr THE SIGN FOR TYPING
3088 017224 10S01 9§: CLRB  (R3) :1SET THE TERMINATOR
3089 017226 012605 MOV (SP)+,RS : 1POP STACK INTO RS
3090 017230 812&03 MOV (S5P)+.R3 : :POP STACK §mo R3
3091 017232 012602 MOV (5P)+ R2 : :POP STACK INTO R2
| 3092 017234 012601 MOV (SP)+ Rl : 1POP STACK INTO RI
3093 8‘% 012600 MOV (SP)+ RO ;;POP STACK_INTO RO
309 01 109401 017266 TYPE sDBLK :NOW TYPE THE NUMBER
3095 gxm 016666 000002 0000OY MOV 2(SP), 4(SP) .,no.rusr THE STACK
309% 17252 0126l MOV (SP)+,(SP)
3097 017254 RTI : ;RETURN TO USER
3098 017256 023420 $OTBL: 10000.
| 3099 017260 001750 1000.
. 3100 017262 000I44 100.
3i01 gwesu 000012 10.
; gigg 17266 0OOGOM $DOBLK: .BLKW 4
; gig .SBTTL TRAP DECODER
é 3106 : cHERBEELE B RE BRI FH I AR B LA SR FRE S LR U AR F L HAFF RS S HFHEFRFEPEFR
L3107 s kTHIS nou*m: WILL PICKUP THE LONER avrs OF THE "TRAP™ INSTRUCTION
3108 ,mno USE o% T0 INDEX THROUGH THE TRAP TABLE FOR THE STARTING ADDRESS
| 3109 :#0F THE DESIRED ROUTINE. THEN usmc THE ADDRESS OBTAINED IT WILL
218 %GO TO THAT ROUTINE.
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GZORH. P11 TRAP DECONER

2111 :

3112 017276 010046 TRAP: MOV RO, -(SP) + sSAVE RO

3}{3 0{;300 016600 000002 ¥o¥ 3{%’5}"‘0 ;;csTKmnSYnooRess

s St Hiiood b (e G WG Bre o e

3117 017312 016000 017332 MOV $TRPAD(RO),RO  ::INDEX TO TRBLE

gﬂg 017316 000200 RTS RO $3G0 T0 ROUTINE

3:20

giax + s THIS IS USE TO HANDLE THE “GETPFI” MACRO

5155 017320 01164 $TRAP2: MOV (SP), =(SP) : sMOVE THE PC DOWN

3124 017322 Olékoo OUUUDS 000002 MOY 4(sP},2(5P) : 'MOVE THE PSW DOWN

g{g 017330 000002 RTI : RESTORE THE PSMW

gig .SBTTL TRAP TABLE

gig ;:!wr; fé“ﬂ%ﬁnsi’"}sé'r‘% ug,'r*f ogvmrxm ADDRESSES OF THE ROUTIN-S CALLED

313! : ;

31335 . ROUTINE '
3134 017332 017320 §TRPAD: .WORD STRAP2

3135 017334 016404 §TYPE  ;;CALL=TYPE TRAP+1(104401) TTY rm;our ROUTINE

313 01733 016650 §TYPOC ::CALL=TYPOC  TRAP+2(104402) TYPE OCTAL NUMBER (WITH LERDING ZEROS)
3137 017340 016624 §TYPOS ;:CALL=TYPOS  TRAP+3(104403) TYPE OCTAL NUMBER (NO LEADING ZEROS)
:ug gxg:gi 016664 TYPON ;:;CALL=TYPON  TRAP+4(104404) TYPE OCTAL NUMSER (RS PER LAST CALL)
gi% 1 017052 TYPDS ::CALL=TYPDS  TRAP+S(104405) TYPE DECIMAL NUMBER (WITH SIGN)
3141

342 017346 016106 SROCHR ;:CALL=ROCHR  TRAP+b(1 ) TTY TYPEIN CHARACTER ROUTINE
314 317350 016142 SROLIN ;:CALL=ROLIN  TRAP+ u%) TTY TYPEIN STRING ROUTINE
gi:g 017352 016302 SRDOCT ;;CALL=RDGCT  TRAP+10(104410) READ AN OCTAL NUMBER FROM TTY
gw; 017354 012434 RCVP  ;;CALL=GETRC  TRAP+11(104411)

147 017356 012232 XCVP  :;CALL=GETXC  TRAP+12(104412)

3148 31;@ 015314 SEOP ;;Cﬂ.LngPCN. TRAP+13(104413)

3149 01 014146 SWRCAL ;:CALL=SHCAL  TRAP+14(10441%)

3150 017364 014164 HALTER ;;CALL=HALTCL  TRAP+15(104415)

3151 017366 013772 IOTRD  ;;CALL=I0TY TRAP+16(104416)

3152 017370 014252 RESETR ;;:CALL=RESETC  TRAP+17(104417)

gig .SBTTL POKER DOWN AND UP ROUTINES

giss H wlml;&l#::éllll!lm'lllli'lililllliiliillli!l!*iii**i*iiii

31?9 017372 012737 017532 000024 $PWRON: MOV $SILLUP, 98PURVEC ;:SET FOR FAST UP

aisa oinm oiam 000340 000026 nngs &m'am) VEC+2 ;;hxo:;o i

3123 817‘4'108 818?32 MOV m:-ag) EES@ Rl Sngmcx

316l O0I7412 010246 MOV Re,-(SP) : :PUSH R2 ON STACK

318 17414 8103% MOV R3.-(SP) ;;gggna&agmcx

31 17416 010446 MOV RY.~(5P) ' RY TACK

164 017420 010546 MOV RS, -(SP) ; ;PUSH RS ON STACK

3165 0i7422 017746 161512 MOV JSKR, =(SP) : 1PUSH @SWR ON STACK

3166 017426 010637 017536 MOV SP. $5AVRE $ 1SAVE SP

|
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POWER DOWN AND UP ROUTINES

17432 012737 017444 000024 MoV $SPURUP, 38PWRVEC ;;SET UP VECTOR
000000 HALT

174942 000776 BR =8 ; sHANG UP

3 CEREERREEREE R LR R R R R REFRERE LSRR LR AR R R R R R R R R R R R SRR R AR LR S S22
, :POMER UP ROUTINE
17994 ﬁxam ﬁxrsaa 000024 ipmup nngv %j vkwssmvsc gir FOR FAST DOWN

01@ §: CLx $SAVRE mlffwaEmI“{ ez
78 fe O ol 8108

ni;:;qu o{as 161444 :ov :sp;:,gasms ,,POP s;ncx Imo Rasms

{ouoe §152§ v (s i00p BTAcK INTO RY
oim {asua no: 5931’523 ..POP s;ncx xmo g

1§ §1§ ggv (g)dm ::58% gtﬁ ims RI

{ 1 i 73 "°¥ :spmgn“ no“ c”mrsm'r(ré"mm ng DOWN VECTOR

1&2‘ 8 3& 75 ooooas vV 0350. $PURVEC+2 ; :PRIO: 5’

1 1 TYPE; ‘REPORT THE POMER FAILURE
oirsaa SPWRMG: ﬁ‘r“xm SPOKER : :POMER FAIL MESSAGE POINTER
glg SILLUP: HALT : s THE POMER UP SEQUENCE WRS STARTED
017534 -2 s+ BEFORE THE POWER DOWN WAS COMPLETE
mrs% %oo ___ $SAVRe: X ) ) ,,PUT THE SP HERE

g{;SS% mlég 047520 042527 SPOWER: .ASCIZ <«15)¢<12>"POWER

.EVEN




KO6

:52 PAGE &2

P-76
R SYMBOLS

el-

MACY1l 27(73¢)

CROSS REFERENCE TRB

Pll

MAINDEC-11

1789
459
2078
1426
1672
1902
e3i4

1633
38
7

1418

1663

1878

2313%

1612
i
1379
1633
1873
2308

§ g 8% BB 3
bt e SH S
iy Rom  Gind S
S7% § B ERE HAE ¢
S5 5 KK 855 GRER :
s SR - I o
-1 — —— —te—t (Yt —t oy
omM ) o & s
HEs ¥ &% P GRESE & & 8
Br O IERE WE BRI 0 R®Y ¢
Sk sBR¥E CHEEHETIRE? AR S
~..1“. ™ - = 0 ¢ e = ". W W &8 3
RERBEONNNNINONGTY 0T NS RENRE ¥ ERLTSTRRRERERRAER
R S R RS SR e T e R
- - —4 g ()7}

g f o mm mm e

5o BENBDEANEE S-NOTMynrne  pe mmommmmmwngmmsm

DZDRH.
AMODE

i R Lo Lan L L Lt L Lo LR e L e L L e L L L L e Y e T e T - e
o N o o oo oo oMo ooomooMmomoam am




MAINDEC-11-DZDRH-A
DZDRH.P11

=
C=

= 1
Cs

12

ST - low)

TXC = |

1

GNS = #eessx U

255
) -

s el
i

;¥§

00O

lenleniamionlmicslonlenlionlonlionlon lonlion]

a2
n
St

g
§§§:§

R

:

Tt

3333e8eees 2T
38 “aigsﬁ*i

3
=y

8 88
B2

cSs
1448
936

%:

e
1049
eel
264
3147

24css
85
478

MACYL1l 27(732)
CROSS REFERENCE TRBLE -- USER SYMBOLS

50
!

2%
)%
1220
*
]
1
e0e
21
1165
geve
e76l
gl
150s
876
2359
1733

4s7
B38s
878

293
1404

3%
=S
702
4

206

1169
ccb8

e’’e
3159

806
388
8%

415

LO6

21-SEP-76 09:52 PAGE &3

1731 e0M
e709  2710%
2765%

1468

1478
1175 1267
ede3 2329
3135 3136
3151 3152
10S2
100S 1033
904

439 768
729 822
86l

828

698

780

B4l B4S
826 319
901 937
680

31468
271c%

1271
e
3137

31518

823#

787

923
959

c715#%
ggs 410 424 283
81l 947 |
1277 1366 2178 2186
e49 2356 2378 2381
3138 3139 3l%e 3143
1405
927
985 932 1001 1004

&

N
ERD

1017

it

1150%
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DZDRH.P11 CROSS REFERENCE TRBLE =-- USER SYMBOLS
PATTRN 001230 ;2'4! ;83! £43e £S3¢ ;83 sg;- [3z)] 2691, £95# 5364 700% 703# 7064
PC =%000007 ggl 338* zgg! @2- '423: ;HE! # * 786% 792% 1020+ 11S6* 118S#
: ;: 1382% 2249% 2262% 2272 26bM®  26E7%  2677% 2682 2927% 2934% 2941#»
PIRQ = 177772 S-
P%ROVE: &IP'IO 1488
mmﬁ Ei?l m. 763 893 1486 1503 1683 1719 1759 17786 2044 2081
PPMEXT 2980 701 704 70?7
PRO = 000000 718
PRIl = 728
% s 100 738
PR = Oooo00 o8
= N1
PRE = % N
3 4
? . 177776 7?: 719% ¥ * 9% 9% 1046*% 1062* 1239% 1433% ISSix  1SE4#*
=
1571% 153;! lbgb! 1673%  16BS*  1704# 199091 1714% I%l 1809% 1B23% 18S2% 1864#=
1871% 1887% 2027% 2034* 2046% 206b% 2071% 2076% 2083% 2437*
PSH = 177776 S2s :
PSWR 162 639 6588
PTRM Igg c3c8 1076 1080 1093 1107
PT#S 1 2338 1077% 1096 1104%
PWRVEC= 000024 1438 285# c8b% 3157% 3158% 3167% 3173 3185% 3186%
Pl 007310 13028
PIA 00730 13588 1335
P1S % 13308 1355 1358
P16 007432 1331 13498
Ple  DO7da3 {33 =0
P13 Do7ued 139" 1357
Pe 007316 lggl 1306
P20 007550 1 13718
P21 007556 13758 1377
P22 007376 13338
P23 007404 13358
P24 007600 1395s
£23 007606 13978 1446
B
PS8 007903 14568
P29 007742 14368
P3 007324 13108 1313
P30 007772 14408 1443
P31 007774 14428
zga 007630 14048
003434 541  S44s
RCSRA 00l20M 2l0s 333# 458# 799 875 BE8% 894 900* 903* 1042 1120 1124% 1126
lé3;! 1&47 1187% 1189 1193 1223 1226% 1228 1231% 1237%  1244% 1472 1482
151 1534 1552%  1SS53% 1S54 1563% 1572% 1S573% 1575 1586% 1S59S% 1597% 1599
l%bl é&lzl é&éa é&ég ésgai 1631 1635 1641 1663% 1672% 1684% 1708% 1713#
1720% 181 1 | 1
RCVP 12434 2l4ls 3146

- — e




DZDRH.P11
ROBRA 001206

ROCHR = 104406
N=1]

2

—
p 4410}
—
~

RESETC=
RE?VE&:
RE

RETCON
RET1
RSTART
RST2
RVT

00
——

gi

A

RXMIT _

-

MAINDEC-11-DZDRH-A

MACY1l 27(732)

CROSS REFERENCE TRBLE -- USE

18
1664
354

1686

2823

BSS#

l

1981

3142
S0
426

1833

— i ———

868

Bi4
Siq

1550

21-SEP-76 (09:52 PAGE 65
R SYMBOLS

877
%

1791

NOB

89S 901
31438
%ae 23eS
1812 1833
1665 1703
1236% 2164#*
382 390%
458 4S9*
S40 S44
815% Bl
2030 2031%
c2c4e 253
1; 915%
117% 118%
437 1726%
2149% 2160
306M4 3068
2877 2883
3182%
825
3017% 3018
2998 2999%
300S* 3006#%
2371 2383#%

1107% 1171#%
1779 181%
cb71#% 709%
2B818# saaq
2B865#* 867
2914 2915
2953 2984#

1130

2358

1851

1150

31448

2032

cle4

119

31528

2le7

2089
2868%
3062%

2836#*
3060+

3023
3053

455
1079%
1279%
eclSk
2’15

e8
¢%20
2987+

1290

2169

416

Y72%

Sb7%
1665%

2674%
3079

5070x

3066+

2B41¥
3061%

3026#%
3055#

1498

e2l17

Y17%

1669
cley*

112%
874#

2843
3075#

3163
3057%

*
1093
1480%

1%
¥

o844 *

29933%

15%

3078%

3180%
3064#*




BO7

P-76 09:52 PRGE 66
SYMBOLS

MRCY1l 27(732) 2l-
CROSS REFERENCE T o=

MRAINDEC-11-DI0RM-R

DZDRM.PLL

i

4

80
1187
1224

- =

ey Oip DTN
—g =qde9 - =4 — g o
Mot odot ogogod

1190
11968
1259
12238

§

AT unm.

11111111111111%
311111111111111111111111

1127
1243

T o e

1360
9

1283 1336
9 995
26 70

1218 126l
™2
A

1291%

659
1401

1290+

isassl 1279
S
1284 13339 1&1

1105#

i6si

270
178%

3

1095
25998

1246#

BRE8 8 ¥eins
&8 %al g5 REAFEKRRER

8

R R

10428

1246
1§'

%n

IMH
001140

T L+ WU mm

. o —_—— ———



cO07

MAINDEC-11-DZDRH-R MACYLl 27(732) @21-SEP-76 09:52 PAGE &7
DZDORH.PL1 - CROSS REFERENCE TABLE =-- USER SYMBOLS

\
e49s 330 495 N 2352 2359+
e 23468

] l

B

9
8888585208

BLERELEREES

pepeeag
P = ot p o @ o p—
N EWe—0

e
g2

8
8
8

B2 SEERRELK

1196 1211 2] 8

976 142 1233
017 1022+
ay9 1253#

?

§§9§§§B
BESRE
T
8

9 380
1184 1233# l2¥e 1247%
655 1328 1434 473
98 BY9 650 bg; BSS# 785#
1 1434 14 1437% 1442 1456
Yi4s 416# 487% S18#
414 415# 418% 419+

1458 cB83# PEke

:
?
;
¥ -

8
s22
RES
iz
B
z
%
:

o
"
—
~
&
L AV ]
—
o

EE
Ed

e
=
"
3
B

-
-
e bms

N
2o
——
Norun
wlelelec e eleaalae

RN
-

R0

B = P B B R e Bt B e P
-

§Qo—o—o—
§
R

147

1023
1255

c472s

1025+
1273

790#
1461 %

1142%
1292#

1328%

1144

1330

1181

1352

1153%

1354#




e ————

MAINDEC-11-DZDRH-R
DZDRH.PL1

>
L9
9

Bt
88888828 8-

]

g
8
g
8

shsiaes

3
#

e b $ e pne ps P o Pe
RS E R

RS R

0000000000 0000

Pt =t Pt Pt P Pt s P Pt Pro S Pt Pt P Po

104402

104404
104403

£
2

B 5

TR .

it

s

—
i

MRCY1l 27(732)
CROSS REFERENCE TRBLE -- USER SYMBOLS

332#

8

¥

&

L ]
o—s st

&
-

MU=t GINY e b b
£

FRSSEhE

g

1S17%
*

e—

B ENIAREY Dra
y P

§ NI

Oy

TU s e
0—30‘

N o

W mfcnm
&

1028
cbBls

2958

DO7

21-SEP-76 (09:52 PRGE €8

23l2x

c3l4#

2l3lx
1431%

1S76#
elad#
2203

2651
2130

76b%
1371%
1810%

c070%

1771

431
1275
cebb
c670
2201

774%

1375
1814

2075%

1835

1855#
2150#

RS

778%
1418
1822%
1924#
2110

1970%

1858
21S1#




MAINDEC-11-DZDRM
DZDRH.P11

5
s

—
£

iy

—i B0
"8

/
&
=

-
—
n

an

0

=
e s e > e e P
P e e P e

o 888R8RRCERC 0000
pRaN 53

g o
i

ez
:
;

R

ggﬁ

!
"
-
:
c

"
—

Pk R

-

ssﬁzé

8822
o .

o
%

-R MRCY1l &7(732)
CROSS REFERENCE TRBLE -- USER SYMBOLS

31938
3157¢

gésgl
3ive

143
144

436

3174
e701#
278

2718

er4?
2750#

940#
2959

1745#%

elll*
2198

931
31908

3175
e7%

e1-SEP-76 09:52

933

1751%

3176%
28l

EQ7

PRGE €9

737 2746%

1282%# 2649 2748+
2158 218!
cll3® 2l14% Z115#%
935* 1026% 1027
2732% 2734 2736
1S42s 1566 1590
18258 1B43s 1866
3009% 303S#

1531 1548 1786
3192

283 28S c87

cllb#*

1031%

16068
18898

1806

288

cl4ls

27ch#

16258
1891

1831

ees0

cl42*

2727

16498
1918%

1849

2702

2143

2723

ch4c*

2144+

2736

cbbax

2l4s#

1690
1985%

cbb3*




FO7

MAINDEC-11-DZDRH-R MARCYLl 27(732) 21-SEP-76 09:52 PRGE 70

DZORM. P11 CROSS REFERENCE TRBLE -- USER SYMBOLS
$STUP = 177777 2698
SSVLAD_ 012660 2713 2731
= 06 13 e 18 a7 28 293 lu7g 1495 isi2 153 isue 1570
1594 1610 1629 1660 1699 1751 1768 1785 1808 189 1847 1870 i
1322 1944 1968 1989 2021 2061 2635 2Bkl  oB7k 2682  26B4 2695 2636
97 2698 2704 2716 2718 2719 2720 @a7el @722 2733 73 3189
$SWRMK= 000000 2698
STEMPQ Q0ie7y 816313 16326 1633  1660r 146X 1947s 1343 (%014 1992% 199
§T 1166 1978 o87% 1Slox 1530% IS4e* 1660 1699% 1785x 1805 1829 1847# 2021  2061%
2661% 2721% 2727 2730% 273
STKE 00114 ges 4 2erg 2
§TKS 001144 1858 343%  J77%  435% 449  519%  S21¥  987%  1S62¥  1862% 243g¢ 2805
STMP0  0011EY4 19%8 1729 ¥ 2091
§TN = 000032 i3s 1474 4788 491 1495 1508  1512¢ 1526 15308 1542  1S46® 1566 15708
1590 15%4s 1606 110w 1625 1629 1649 1660 1688 1699 1747 17518  176M
17688 1781 17858 1801 18058 1825 1829 1843  1G47s 1866  1870s 1889 19008
118 igees IO W %4 1%8e 195 1993 2010 2020s 2050  20els
STPB 001152 ig8s 44k ¥ 2948 2959
STPFLG 001157 1928 2906 2959
§TPS_ 001150 187¢ 440 2280 2346 2959
STRAP 017276 283  3lles
STRAP2 017320 323t 31M
§TRP = 000020 3178 JLs  37e I 3w 408 32 NI W 39S A% A1N7e 3Les
498 3108 3UBls  3iSew 3153
STRPAD 017332 117 3134
STSTNM 001102 1658 2660% 2694  2731¥ 2733 2737
STIYIN 016272 2819 2820 2846  284as
17082 © 3048s 3139
§u;ﬁ 23068 3127 3135
C 016554 2327 2941 2946 2947
016622 2352 %Y 29578
016650 ekar 3%
STYPON (016664 2Rl 3138
16624 29848 3137
$XTSTR 015536 27078
$SGETY= 000000 26768
SOFILL 017047 2985% 2989% 2999  3034s
SYOCAT= #¥asss U 2704
= 017550 178 23 26t  29¢ 328 35 162 201 276 288 353 36 3764

18
1067¢ 11708 1176%
99

9S2s  958s
12728 £E7Bl 13678 21798 22238 22438 2348 2330% 7 cbl8s
B8 2736 Y 3191

2357%
e737 27bcs 2773 cB49s 2959 31028




HﬂINDES-
DZORH.P1
CONNEN

ENDCON

EOPN

11-DZDRH=R MACYLl 27(73¢2) 21-SEP-76
1 CROSS REFERENCE TABLE -- MACRO NAMES
13 143 477 bl3 62k 662
ééé? 1296 1317 1387 144 1465
gl 498 481 gg? 636 672
111 1298 1321 13391 1454 1470
etas
assaz f&ag 1 l 1 1558
el SR G I )
2038  c08S
1% 1498
s 1498
1 14Ss
152s ete
s 1498
1s 1498 1474 149] 1508 1526
1781 180& S 1843 5996 1889
18 1498 Y4 3089 178 3179
{: i:g: 2863 3048 3159 3165
Y4s 1484 1511 1529 1545 1569
1846 1869 1899 1921 1943 1967
cbB%s 2702
18 1498
31278 136 3137 3138 3139 142
18 1498 270
18 1498
18 149
1498
18 1498 158 20l 1474 1476
1568 1590 1592 1606 1608 1625
1781 1783 1801 1803 1825 1827
1942 1964 1966 1985 1987 ¢010
e8al 2%l 3038 3106 3155 3171
it 1498 cB9s
31278
1s 1498
is 1498 2649 2671
18 1498
1s 1498
1s 1498
L 1498 953 959 1001 1171
2358. 2337. 2386 e774 .
8 8 8 B B 5
BE My M@ MR S 45
IS?: 1651 1690 iesl i908 2012
1568 195
1Ses 196
¥ ] 1498
I8 1438 1474 148} 1508 1526
1781 1801 1825 1843 1866 1889
312{: 3{32. 3137 3138 i Jl4e

GO7

E09:58 PRGE 72

709 795
1737 2097

?lg 797
174 2108

138 1838

1542 1566
1918 1940
1593 1609
1988 2020
3143 3144
1491 1493
1627 1649
1843 1845
c019 e0s0
1177 1273
372 3
0 333

29 8433
eose

1542 1566
1918 1940
3145 31

833
eee’d

836
2236

1838

1590
1964

1628
c060

1279

842
ee7’y

gs3
2e76

1885

1606
198¢%

306
2363

917
2368

138

1625
2010

1698

3148

1526
1697
1889
269l

1649
20s0

1767

3149

1528
1747

2740

2188
42
9959
§§Eq

1649
3149

1038
2418

1040
c4e4

1688

1784

3iS0

1542
1749
1918
€790

2198

43}
99

el
769

1688
3150

1054
2448

1056
2455

1747

1804

3151

1544
1764

2811

233l
Y44

1047
2240

1747
3181

1071
c46b

1074
e470

3068

1764

1828

3152

1566
1766

2853

2337

450
1064
2265

1764
Jise




[ ———— e

!

- —— - ——

MRINCEC-11-DZDRH-R
CROSS REFERENCE TRBLE -- MACRO NAMES

DZDRH.PL1

39
3

2e9

156

3183

28s!

3104
3036
2959

MACY1l 27(732)

2l-SEP-76 09:52 PAGE 73

HO?




107

MAINDEC-11-DZDRH-R MACY1l 27(732) 21-SEP-76 09:52 PRGE 75

DZDRH.P11 CROSS REFERENCE TRBLE -- PERMANENT SYMBOLS
R0D 323 417 436 441 459 472 650 790 1022 1153 1184 ;25; 1gs3 122l 12%
334 1437 1461 2leb 2133 2157 gle5 2383 e73 2916 297 239 30e8
ASL 36%; gleg 2123 2l48 2183  glsy 2310 esll edle o872 2874 2876  3llb
ASR 56;3 elly 2115 elle 2144 el4s 2l4b elv?
BCC
BCS 381 429 Y7 470
BEQ 392 393 S01 560 639 g2 675 678 689 744 856 859 964 393
1018 104 1059 1145 1183 1350 1520 1535 1556 1579 1614 1636 181 1836 1857
1879 192 1951 1973 1997 2129 z2lél €239 2256 2258 2300 2303 239 2392  c413
ggs& 41 26 2719 @725 2747 2833 2871 2919 294 3014
8GE 7e8 28
gﬁ}s 33; l 5%t 820 2260 2309 266 302l 3082
BIC g 219 ;&g 778 900 1131 1133 1231 1239 1244 1310 1379 1426 1433 1439
145 1518 1 157¢ 1576 1595 1663 1684 1713 1720 1789 1854 1872 1876 2024
204s Eggg ed82 2111 2120 2125 214; eisl 2156 2279 231; ebbd 2808 2878  30il
BIS s21 753 774 888 903 38 114 1187 le26  le3 1302 1323 1371 1418
1438 155¢ 1562 1573 1597 1672 1708 1810 1853 1ee2 1873 1902 2033 2070 ells
2l 2198 2314 2438 3016 3017 3076 3077
BIT 391 398 743 84 S4e %63 972 99 1160 1182 1200 1217 lgbe  128Y 1337
349 136l 1401 1534 1585 1613 1619 1635 1641 1793 1814 1856 1926 1932 1950
1956 1972 1978 1895 €238 2255 257 2eM0 2704 2722 2 27%e
BITE e
BLE oS4
BLOS 282l
BLT S4S S52 569 S94 818 2138 2l 307 2933 3022 3065 308!
BN 1127 1229 1313 1347 1377 1600 244 2
BNE 276 c% 357 365 S2s 529 533 837 Syl 575 602 623 B42 £46 681
684 b9 722 726 730 788 800 827 920 928 934 938 943 973
977 9% 1024 1028 1152 1161 1198 1201 1214 1218 1243 1250 1256 1263 1285
1331 1335 1338 1362 1398 1402 1406 410 1443 1458  1S1S 1832  ISM9 1620  1b4e
i787 1794 1807 1832 1850 1904 1933 197 1979 2004 2136 2168 2218 2247 2285
2;33 e705 2723 @753 @757 2826 2913 2%l 299 2943 2950 3012 3177
BPL 20 208 38;2 1121 118 1190 1eed 1306 I423 2254 @228l @779 2806 2907 2947
BR 32 345 351 40 Y4 409 41 423
2 d 2 3 R B L8 DN YRR U B
Egl 704 707 739 BE% 810 gag 4 1 M 95? 979 981 998
BB Bl 8 R R & O
3 B4z 48 4% B8 ol of & & g o
gese 2707 271; e’l6 2760 2 e771 2828 2880 2909 296 2936 29S 2952 2 2988
oLe 3883 gg%} 306 3084 3169 319l
CLR e74 =74 332 333 338 339 340 341 377 449 474 484 485 486 430
‘ S16 817 599 719 758 769 1031 - 1046 1062 1408 1563 1564 1586
1587 161% lggg 1673 1685 1714 1721 1822 1823 ~ 1863  1P6Y4 1886 1887 190! 5923
1945 196 1 2046 e0B3 22% 437 2660 266l e7el 765 2868 869
3001 3059 3062 3175
' CLRB e7e0 2841 2% 5 2951 3088
cMP 275 sag 406 651 787 826 933 937 976 992 1617 1023 1027  l1'M
1151 l 1249 125 1330 1397 1405 1442 1457 1519 1578 1878 2le8 21385 2137
ele0 2167 2169 2203 22l7 2289 2389 2391 Q714 2727 2756 2820 3080
CMPE 356 364 sa4 c28 32 836 sS40 S44 S46 es1 SS3 Se8 s70 S74 SS93

729 817 819 855 858 86l

R
a
o
<
—
o
=
o
o
~
S
o
N
~N
o
@
o
”
n
Py
~J
n
()]




JO7

MAINDEC-11-DZDRH-R MACY1l 27(732) 21-SEP-76 (09:52 PAGE 76
DZDRH.P11 CROSS REFERENCE TRBLE -- PERMANENT SYMBOLS

B9 LB 7 v 2 291 299 2@ 2306 208 2625 23R #M 28 290

con % 706

DEC 703 1196 1258 1407 264

i R B R et

T 214 2 24 ¥ 290 19

1 %g 97 %938 foRd  TIER AR S e 1wz 19s2 vz aee2  272s  27ve

3016 3023 3086 3176

I 273l 246 295

M 30 3 % %2 508 5% SN S 53 su2 S 603 B0 B4 643
g 5 660 698 723 57 731 733 7% 6 770 780 606 828 840
g 37 B% S04 91 95 929 939 974 988 1005 1033 1044 1052 1060
1069 LIS 167 1220 1259 3D 1358 113 16 1733 0% 21N 2 286 2289

ISR 3 48 ue w9 92 7% 778 786 1020 LS 137 277 2%y g agu

MOV 273 279 280 28] 282 283 284 o285 286 288 291 292 293 294
W 3 & & & &8 % E @8 &8 2 5
% 8 O $H &8 B . 2 48 43 439 o1 o8 g e
s83 531 58 g0 W S 5 N 7 M B B M X O X
768 15 16 B2 B8 877 B8 2 B87 895 901 953 959 978
%S 100 104 1028 i0sI 1068 1076 1077 1079 1080  i081 1082 1083 103 1093
1999 1098 1 11 1104 1105 1106 1107 1138 1l42 1150 1171 1177 1211 1232
733 12w ik e w1 179 10 LM L@e 1% 1%8 L6 la 13
O R I I
% 1339 B3 BB | 9% 1557 188 1588 53 158 % 18 1k i
1609 1816 1829 1835 1847 1852 1855 1871 1875 1946 1991 2021 2026 2027
2030 2031 2061 2065 2086 2067 2068 22071 22088 2090 22091 2110 olle 2119 olad
2127 2130 2131 2132 41 2143 2150 glss  2isg 262 2163 Zled  2lel  2leg 2139
2278 2295 o326 233l eie B9 gyl o E 2k l4 N9 er o7
%74 o708 o710 2712 2715 27 2730 2732 2733 @o7M o7M9 o7 2803 o804 2818
2819 283h o837 2838 o843 2844 P84S o846 oB8bl  o8k2 o863 P8B4 o865 2867 | o882
2883 o884 o885 o886 2910 2911 2915 2930 2984 2992 2993 2994 3000 3007 3025
0% 309 D5 15 we 1% 3o 3 o 8 I 3@ e 08 3760
gaiugqixu ﬁ?ﬁé 163 36 P P 3 3 dH 4 3 g0 387 32 318

MOVB 523 573 & 1612 1633 1924 138 1970 1993 2282 2807 2824 2829 2870 2912
20 2948 2308 2989 539] 2995 2999 3018 3058 30681 3075 3078

NG 9% 3083

NP TS a2l w0 197 1675 711 1750 203 2073 %78 279 2680

’2% % Thad 0% ioe 1995 j4ea 213 % 9% 2p97  pam 230 2393 2u5 242
i3 st % M® @ ¥ siP s} 6% sy 5t 53

RTS s 1S LW Dme a9 e e 2%7 38

Su8 65 g23 %0 1333 139 w5 225 22 2385 2750 306

| TRaP 155 S1% a1 a3 3139 32 3 AW e 3wz 348 349 IS0 s s

TST 49] SO0 559 B0l 683 783 9 g21 1042 1058 1120 1126 1130 1189 1183
1213 1223 1228 1305 1312 1394 1375 1421 1482 1498  I5I4 1831 1548 159 1664




e4l2

ge4e 2253
3085

i

%79
£

5

2025
342

1849

1

KO?7
5226

1831

Y

1806
el

786

788

%

2l-SEP-76_ 09:52 PAGE 77
771

l
% i

1755
8

MACY1l 27(7232)
e7

CROSS REFERENCE TRBLE =-- PERMANENT SYMBOLS

gﬂl
el

1727

“h

16&

MAINDEC-11-DZDRH-A

DZDRH.P11

WAIT

434 Y47 'OS; 466
253 %8 4
ebsS4 2685 2762

425
2313 boos

2613

248

370 376 387 g% :qﬂg 411
378 1387 2073 2189 alM 208
e376 2382 2436 246l 2606 2609

3El
1378
2357

o
‘21
2350

1.7

7
81

“RAEERAR

XOR
:%H

192 2684 2848 303l 3032 3033

171 172 180 181 189 190 191

3102
185

5133

L e R

%9

v
“ENGC
EQUIV

77
%
06
367
Y
S47
628
743
1802
867
943
2022
2'40"
2637
98
773
126
S06
1170
€330
a72
39
607
843
066
366
S10
S
697
1786
1870

TRRISTELAPETIETNIGNSS P55 BARSOREES
S e e e e

CEN R T

e R R I I e e 1

RTINS han

SR T R

) 111111111

B aaEREFERRE N S e

111111111

105
Y47
10S0
ee43
2?73

104
um
geed
2762

A EESTRITSRYET § YRR ARG

FLFREANBRRIREECAINES § SpEeReasToRenss

g o 4 of 4 o=f o =4 =4 (U

S B B B R S R e B Bl

....I.I.I.llal.l.l.la o g o g o o

S S S G RS S L

R e e T e e e I B R I I e S

B A A RPN OCE FN T AU U SEaR P

R s e B R e e e R} —f el ) — —d

B B e g AT SREN R E R 2T R

B R R T R R R ] i R L e R 1

SR S R

4t et 4 —f g o ol =g 4

O T T R S R L T

111111111 — ) e g — —4

e LY MR o v e

el B B R L L R ] 4 v —

A

R R e T

e R R K e e R ke R )

&

w




7||!J
MRS EIRSONCET SERROCHESEY Y ORMBDRET e
IR S MR RS S
FEIDT WIRER TEVAGE I R
SRS SO VDR Ry T
SRR SEIAR SIS RPN
SENT B0 .i.i.......wm G A RIKSRTNE T AN
TR

223

3143
353
S06
798

1038

1278

342
347
482
795

1015

1272

1111112

*ENCARRSS EUGRESRNy SURDSURINITES RSERSeTNR
FURTAANEY COSTNRSET UIITDPETMENOSR RUDBMCSEEGE  RES
xR

3140
289
4
719
008
cb8

D R T IR T R )

m YERSRSts REREETITE fmak

LO7
78

) o g o= g >

CH AN R L

o
55 FRIZAERNE ROESEIIED METSMATST
angeany SURERTIAR SERNCERY

”mm — ) ) v o

-—
1111122 ™

SOSERASUNSUEIENSINGE STYNS
FESYBSMMENSMBISILAGE KERDE
e
IR

CE e s S S S b L e i L
Sl ol e pre e e s e e e

™M™ I.l.l.l.l.l. e ]

@%ﬁswﬁﬁ L e e o
B

NSRRI e VLT P S

111111

MACY1l 27(732) 21-SEP-76

CROSS REFERENCE TRBLE -- PERMANENT

P R B R R ]

MAINDEC-11-DZDRH-R

DZDRH.P11

iE

t

AFT
IFTF
L1IF
LIST

L)
.

g o) o o= =4 =4 (Y U ™M . - .




MO7

L e ]

i

=11-DZDRH-R

— v=q =g oY (U

i
B3
i

HTS

bty

=

e et e |

832

o v 4 o—q

—4D —0U
o —
—— M)

SR
G

533

2!

2!

i
i

3035

S

£YEE DILB

—4—aM)

RES8 BRTY

—q 4

——s Uty

NEBIGNS S5 N

8 BERGIRIRENERER AT

EC S o

Sl

CONDS

/Qg:FgéPmLIB:SYsmc.Sm.DSK:DZDRH
$ / =l.

122=1.6
(67 PAGES)

DEFAULT GLOBALS GENERRTED: O
# DZDRH.SEQ

Tire: €638
CORE USED: 34K

ERRORS DETECTED:
RUN-T

— — a—————— -




NO7
Line R Sesends, S2KCS, 3 ot weites, &

. - - 4 A,
300 | 000 unuuuuunnnnnununuuuunuuu}"'
00O 1111} : o "'i.}*:'.‘.‘.‘:'.‘.‘.‘.‘. ....::::: """"""

!.‘
R e R s Mﬁ 94 4 0'074 "
. l l l l l l | l I NAN l l l R R NN NN | L UUUUUUUU UL l L} I UL l 1 l l l ¥ l UUIUULUUUUL l'l UUUUUL l " l'l l 1 l l l UL I I l UUDUDUL l’i'l UUL l l

. - o 04 R g e g S o S
0000000C 111222222222 b bbbEEEEGE 8888R88888939393394¢




