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1. RBSTRACT
THIS IS INT?IID RS A FORCE ROUTINE
T0 EXE AN OPERATION OR SERIES OF OPERATIONS, CONTINUOUSLY
RE OF THE TS_OF Tﬁ opsmr*
OF ITY i 1? MG
IT IS NOT ALWAYS BLE TO

mwvCE '&en o k?cv IN THE
THEREF ORE m S UTILITY uxu. cu:ou b TOR

MIM TPE RAPPROPIATE MEMORY LOCATIONS.
2. REQUIREMENTS

2.l HARDWARE :
A. ANY POP-11 PROCESSOR - WITH OR WITHOUT HARDWARE SWITCH REGISTER.
B. RH MASSBUS CONTROLLER
C. TMO2/TMO3 MAG TAPE CONTROLLER
D. AT LERST ONE (1) TUlG/TELH SLAVE
2.2 STORAGE :
THIS PROGRAM REQUIRES AT LERST\BK OF CORE

3. LORDING PROCEDURE :

USE STANDARD BINARY LORDING PROCEDURE
Y. STARTING PROCEDURE

THE PROGRAM IS ALWAYS STARTED AT LOCATION 200 (8)

¥H#LOC. 176 (SWREG) IS DEFINED RS THE SG'TWRE SHITCH REGISTER
(REFER TO SECTION S FOR MORE DETRIL)

H%IF THE SOFTWARE SKITCH REGéTE ¥ ? THE D}FKENOST C_TYPES OUT THE FOLLOKING
SSAGE ; SWR=)X00XXX NE FER TO SECTION S FOR OPERARTOR OPTIONS)

ME
AT THE START OF THE PROGRAM.
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S. CONSOLE SHITCH SETTINGS

E R A i T e R
s P ST S8 RS P S

REGI

3 TG 0, SETRTS I, NI WO o SEDR ST

1) TYPE CONTROL G <#G>: THIS WILL ALLOW THE TTY TO ENTER DATA INTO
LOC. 176 AT SELECTED POINTS WITHIN THE PROGRAM.

2) THE MACH : =X00000MNER=  (X0000X IS THE OCTAL CONTENTS
OF THE SOF TARE SHTTOH REGISTER )

3) AFTER THE ''NEM='' HAS BEEN TYPED THEN THE OPERRTOR CAN DO ONE
OF THE FOLLOWING AT THE TTY:

T AR 10600 el R R T s

HILL BE ALLOWED
IF A «CR>» IS Ti'E FIRST KEY [EPRESSED Tl( SOF THARE SWITCH
REGISTER CONTENTS WILL NJT

B) IF A CONTROL U <tU> IS DEPRESSED THEN THE PROGRAM WILL SENO YOU
BACK TO STEP 2.

SK1S(100000): 1=STOP AFTER EACH OPERRTION
SW14(040000) : l’g- iop Ri THE END OF THE OPERATION SEQUENCE
O=PROCEED

302000+ 1={G% 9 E I (3D cor

5.1 HALT

reer

¥%%T0 CHANGE THE CONTENTS OF SWREG TYPE (1G> BEFORE PRESSING CONTINUE AFTER A HALT. ¥
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6. OPERATION

R THE PRI ) W ol Thet Bk >

TUI6/TEL1E TRPE SYSTEM RS

%"‘gﬁ” o L W

AL G B P SRR e
A

ONES DATA (0) ON MIVE ZERO (0) IN
Pt (w l M TH R NINE F .
THE Tg)
IS SET TO I!I
RT 200 (B) HI FHJ SHITCH 14 AND 15
SEY T0 A ZERO (O ,THIS (PERRTIG! WILL BE EXECUTED
CONTIMUOUSLY.
THE FOLLOWING IS THF LIST OF PARAMETERS WHICH MAY
BE VARIED AND R DESULNTPTION OF EACH ALONG WITH THEIR
CORE LORCATION:
PRRAMETER LOCRTION DESCRIPTION
RH RDDRESS 600 RDDRESS OF RM (THE FIRST REGISTER RODRESS: CS1)
DRIVE NUMBER 700 SET TO SELECT TMO2/TMO3 NUMBER RDORESS 0-7
UNIT DESCRIPTION 702 Tﬁvrlw (0-7) BITS o,1,2
%EET DRY IN Bl 5 5
SELECT DENSITY IN BITS 8,3,10
FRAME COUNT 704 TO WRITE PER WORD COUNT AND FORMAY
TR TiBT COPLIMENT
WORD COUNT 706 SET NUMBER OF WORDS TO BE TRANSFERRED IN TWOS®' COMPLIMENT
READ RDORESS 710 SET DESIRED ADORESS FOR STRRT OF RERD BUFFER.
WRITE ADORESS 712 SET DESIRED ADDRESS FOR STRART OF WRITE BUFFER.
READY DELRY 714 THIS DELRY V%L% IS 8Y THE PROGRAM TO ESTRBLISH
A MAXIMM T1 0 RWAIT THE COMPLETION OF AN OPERATION

BEFORE PROCEEDING TO THE NEXT. ##(DEFRULT IS APPROX 435 MS FOR POP-11/20)%%

OCMLTIRIER 76 DS FT U0 DO LA DOBLS o ne
) CUTED

MULTIPLIER WILL CAUSE THE 714 DELAY TO BE EXE
THAT MANY MORE TIMES.
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6.1

OPERATION DELAY 720

OPER MULTIPLIER 722
OPERATION NUMBER 724

OPERATION TRBLE 740-770

FUNCTION COOES

cO0=RERD IN PRESET
O02=RENIND-OFF LINE

Ob=REWIND
10=0RIVE CLEAR
ITE TAPE MARK
FORMARD

= REVERSE
SO=WRITE CHECK FORWARD
S6=MRITE CHECK REVERSE
60=HRITE FORWARD
70=READ FORWARD
76=READ REVERSE

MRCYL1 27(1006)

HO1

06-RPR-77 09:56 PAGE &

TOMNFGS&EWN ITIS
ey Ak S AL

m:nox L) FE F
THIS IS USED JUST RS THE RERDY DELAY MATIPLIER(716)

Tﬂlg 1S THE lgﬁ OF opcmnﬁ 10 E PEKWED
T

THIS T (CONS]ISTING OF 15 LMTIG‘G) IS 10 BE

s Tl o (A S

OME (1) TO FIFTEEN (1S).

Mm LIRS e 1 s
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6.2 DATA FORMATS (BIT 7,6,5,4 OF UNIT DESCRIPTION)

6.3

6.4

6.5

1SC0E Dore: DT § Freves PER Lok

DENSITY (BITS 10,9,8 OF UNIT DESCRIPTION)
4=1600 BPI:PE_ (PE USES ONLY 0DD PARITY)

B8 2 ey

(TUle ONLY)
PRRITY (BIT 3 OF UNIT DESCRIPTION)
1=EVEN PRRITY
0=000 PRRITY

SLAVE SELECT (BITS 2,1,0 OF UNIT DESCRIPTIONS)
SET TO DEVICE SLAVE ROORESS (0-7)

-
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7. PROGRAN DESCRIPTION

IN ORDER TO MAINTRIN

THE CONTINUOUS EXECUTION
THE %RQTIGG DESCRIBED THE
FOLL :

OF
PROGRAM IS ORGANIZED RS

START
INITIARLIZE THE RM
SET LP TAPE, PARAMETERS (DENSITY, PARITY, FORMAT: WORD COUNT, FRAME COUNT, BUS ADDRESS)

T GPLRATION - ToT PRI "'%B rRoAYhe B o s co-1)

RRAIT OF OPERATION (RERDY DELRA
ST(P IF SMITCH 1S=l

OPERARTION DELAY (OP

OP IF opsmr}ou AND SWITCH 4=

m TO FUNCTION ? ﬁEma.z

7.1 FLOW: START: uousamlm

INIT: MASSBUS AND TMO2/TMO3
S, BRI L
%WED AS ALL BY RERDY DELRY
srop: 1r smcu 15x1

(F Rim' IF TO START

TO STRRT ﬁ

7.2 VMIRTIG%:THTPEE ARE TWO VARIATIONS MADE FROM THIS FLOW.

IS
(1) RECORD, SET LOCATION 1100 (8)
THE NUMBER OF RECORDS DESIRED.

8. LISTING

310 .LIST BIN,LOC,StQ
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.P11 06-APR-77
’;M;Iﬁgl:;?/_&*b UT_bITY DRIVER
G

Tul

-

: ROAMS
i REVISED RPRIL CARPENTER
; é’ 2 %m ITCH REGISTER

) () W (W Lt W W W
DO NTUNLEWN -

DYNAMIC LORDING OF THE SOFTWARE SWITCH REGISTER
:REVISED APRI 1977 8Y J. RDAMS

;FBS 1)DOCUMENTATION CHANGES TO REFLECT TMO3/TE16 CAPRBILITY

:CONSOLE SWITCHES
s GH 1s=1(momnosrop ON ERCH OPERATION
’su w:umoom)osmézfm OF SEQUENCE

;SH 13=1(020000) xams ‘$E0T
; 0 RENIND RT (EOT)

;REGISTER EQUIVES

5

RESTART: 170 -ALLOW RESTART WHEN (LF)> IS PRESSED
DURING CHANGING OF SWREG IF SOFTWARE SWITCH
:REGISTER IS USED.

s SOFTHARE SWITCH REGISTERMEHEHEEEEN

000176 .=176
000176 000000 SWREG: O ;SOFTWARE SWITCH REGISTER

5 SHIEEHESHHI I I3t 30 IS S T SHE 3 I HHEHHHHHHEHHHHHHHHEHHHHHHHE

S PROGRAM SUPPORTS THE SOFTWARE SWITCH REGISTER LOC.176.
RSFER TO SECTION S OF DOCUMENT FOR DESCRIPTION

343 SHSHIHIHHHHHEHHEHHHHHHHEHHEHHHEHHHHEHEHEHHEEEEHEHHHHHEHHHHHEHHHEHH H N
; STRRTING RDORESS

000200 .=200
000200 000167 001110 JMP SETUP

Al dat bt dul £ 2F S 3 SRR ST el A
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CEE R R L L NERERRBRRE A

000640
000642

N0064%
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000600

{75

1720
172446
172450

175355

172456
172460

172462
17546
17470
172472

177776
177570

MACY11 27(:1006)

REBBIBBRASBE

LOl

06-APR-77 09:56 PAGE 10

.=600
; TMO2/TMO3 REGISTERS

172444

}’E‘Hﬁ

28

1 Y4

172456

i??*&ﬂ

i

172470

172472

; PROCESSOR ADDRESSES

177776 ; PROCESSOR STATUS
177570 ; SHITCH REGISTER
: TTY REGISTERS

177560 ; TTY READER STATUS
177562 ; TTY READ BUFFER
177564 ; TTY PUNCH STARTUS
177566 ; TTY PUNCH BUFFER
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397 000700
1000101

% mg 02300

Y42 00070d4 177760

N3 000706 177770

S0 mtmg &H(m

40S 000712 005000

W6 000718 100000

407

408 1

409 J7e2 1

410 000724 00000}

411 000726 000000

419 007 000900

415 000736 000000

416

Yi7

418

419

420

Y21

Nee

423

Yoy

425

Y26

o7

=

430

431

&

H

435

$553582 83040
S

&

MRCY1l 27(1006)

OPTBL:

MOl
PAGE 11
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.=700
;SET PARAMETERS DESIRED FOR UNIT UNDER TESTaitiis

gggo :M wpnon

-10 :

%000 ,

100000 ’

iucm :%n npusn

1 : OPERAQTION ru.npusn
[1] :NUMBER OF opsmnon (1 70 15)
0

0

0

0

%T % TRBLE #33HHHHHHE#
TION SEQUENCE DESIRED.
I'IJST HAVE AT LERST 1| OPERATION, AND

.
[ ] .

3G RERBERSRESN

;FILL WITH OPERARTION SEQUENCE

DOODDODDDDOQS GIWIVWI Bt MW We WO WEWE WS WS WS WS
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DZTEFR.P1!

.=1000
sSTART OF PROGRAMIE ¥

C01000

EH&R 8i

Eﬁh?%a

MOV
MOV

START:
177622

U
:l! U

2
o

E ey, m mm ww

e Baludils, o,y &
8P (IO suautou - § mnwr =3
B EA A BB BN

,mmm .,ﬂcm@ Y Ay
mmmmmm 538 Ye1 1mmmmmrm

:START OPERATION

3
]

& 2

5 .

vlm et

=i . B

&5 . 8

By &
™

&>

m -

I

;SEE IF STOP ON OPERATION

; IF NOT: BR
; CHECK FOR CNTL G

-3

PC, CKSWR

L7

5
58§
m =
s
"
&5
2
<
28e.z0

TR b AR A T A 3 T LA A A T AT

G

13

sSd E

ol omfjonf ome)

177562 177454 Al:

¢
:

¢

1774904

s

177514
000200

177410

m

EOQ:

177454
177446

R e e

Sn oL MR AE RN S S RN ALRYT B R RS R R

ol ot vl ol e vl cud o=t oml v Jeig

ot s EE LW

Vv o) ovel) wel ol ol omd) s onng v o= e e g e e P P ] T U] ] il ] ] ) ] e} Py ] ] o S v o) =

BES8ERsREaRERE 858888885 RRERA38838853-388833853883
R B g e B B s S e O B S P L BT T YT F PR FERRATRAAR
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.P11  06-RPR-77

S08 (01262 0QON7B? 000152 JSR PC, RWND ;GO SEE IF REWIND
S09 001266 005300 DEC RO
5{0 001270 0012SM BNE A : IF SEQUENCE NOT DONE: BR
12 001 gz'm 040000 17733 BIT mnmasm :SEE IF HALT ON SEQUENCE
sia mi 1401 mT
1S ﬁlﬁ 000230 18: 5& P? : CHECK FOR CNTL G
gig 1310 000167 17746M TP
gig ;RH REGISTER SETUPRMHESN:EHEEE
S20 001314 0002N0 SETUP: NOP
521 001316 81% 177256 MOV C1,R] :GET RDORESS OF CS1
522 001322 01 000015 MOV 218,R0 'SET OF REGISTERS
523 om% 01 000602 MOV #4C ' R :GET FIRST ADORESS
S 001 ! 000002 SETR: ADD 82, Rl s INCREMENT
525 mlg 101 MOV RI, (R2)+ :LOAD RODRESS
526 001 DEC RO 1SEE IF DONE
74 miaua uln % smsp :IF NOT: BR
% 81% 81% M SUSWR: MOV 306:.:1(SP) :SAVE VECTORS
23 IX0 017D D90 0OOOO v a8 SET UP FOR TIMEOUT
% glﬁ %% 1%;% 177242 CrP 8-1, SHR : HARDMARE SHITCH REGISTER

1 1802 8EQ 28
2h Mim E.:P ?S )¢ (SP)+ T
g &13 8?% 000176 177226 g MOV c& %ﬂﬁ 13 &TM SHITCH REG
537 mwg 012637 DOOOOM 38: % §§»}I'§2 :RESTORE VECTORS
?3 gi;én MI % 000176 cHP J¥SHR | SSHREG : 1S SOFTMARE REG USED
a? 814% &% 000156 ﬁ CNTLU ﬁ C s&n& SWITCH REGISTER TO BE CHANGED
gg 001434 000167 1773490 o P START :ELSE GO'START EXECUTION
gg ;RENIND FROM EOT (PER SW13)

1 020000 177170 RWND I7 00 F EOT
25 g g grpsn g e
S48 0014S0 032777 002000 17713M BIT :SEE_IF AT EOT
%’3 gi& g‘f” o% 177122 8'53 'm' Ic::cs 'rﬁ'rm -
25 o1 Orry | 172150 nov Devh, 2T DRIVE MPEER
653 gx'm §13ﬂ7 % 1776;8 MOV ‘g&ex §T nsux% -
% migm o7 000200 177074 RWNDR: 913 05
556 ﬁvgﬁ %rn 020000 177064 RWNDB: gr ,30S ész"?r P? P RESET
228 00lca 05Tt e

+

559 um% 000167 177242 IMP s??nr %ﬁm? Q&zma
S60 001536 000207 RMNOX: RTS PC : RETURN
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BRRRREERER SR AR #8624 B RERREERERIIITIIIIIIELEFREER

ooooororoh o
e e Bt o ok Bt Yt
oNLWN-O

11

HENFED R#ERkERzSRRENEIAZ

NN

888R8EEEEEE8EEREEEEEEAR REESRSEEERRARERESERRE
=ho

ERRTEPHEE PG

8
3

!

:

s

06-POR-77

09:55

MACYL1l 27(1006)

177070

177142
177134
17712%

1770

177026
177020

177004
177002

176766

176746
176736

176700
176702

176564

CKSHR:

CNTLU:

18:

3 @

4s:

cs:

6S:

7%:

cOe

06-APR-77 09:56 PRGE 1M

e LT UL ATt (DT o MErsr iobibi

3§§§§§§§§§§2§§§5§33

§§2§§§2§§§§§

EREBgSEIRIBATT

O
a

BRI
008

X
(=
<

§§E:£G,SHR

TEMPST, dSkiR

;ONLY WANT &

somms a%mcﬂ REG PRESENT
vzé mxr FOR

!ﬁﬁﬁmﬂ?é¥““““

IS IT n uc»

R LINE
0

; GO_RERD
+RETURN TO MARIN BODY OF PROGRAM

;G0 READ A CHARACTER
;SIRIP OFF GARBAGE
15 1T A tu?
:BRANCH IF NOT

: TACK

IS IT A <CR»?
BRANCH IF NOT

;ECHO IT WITH <LF)

'WiS It FIRST CHARACTER
;CHANGE SWR IF NOT FIRST ONE
:POP THE STRCK

‘GET OUT

e

;STRRT OVER IF NOT LEGAL CHRRACTER

:GET NITTY-GRITTY
DIGITS

; CHANGE SWITCH REGISTER CONTENTS
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{; 002052 000735

R

2 IFERAER YRR R

U

X 06k
B
B
i
%
002
1
o2
0ue
002
002
002
002204

A-aSE LR R R E RS AR bR R S5 FE ST EBRRREREREREEAG KIRERES

Boaee, 7554
105777 176450
100375
116777 178526
002206 012767 0CO00!
mmm 01{!:13'41
D5 00207 OG22
0r 224 010304
0 % 1004
o 767 000162
m% 000167 %
g.,,%ﬂ
0. 246 01 000001
o =2 7 000116
167 000006
00>
. 767 000104
10304
006004
B
o
002304 00M767 00006Y
002310 010304

MARCY11 27(1006)

TTOUT:
176642

176632

176614 TCRLF:

TCRLFA:

176562

18:
T0G:

176442
TEX:

OCTPE:
OCTP:

OCTPEL:

OCTPQ:

OCTP!:
OCTPZ:

002

06-APR-77 09:56 PAGE 1S

s TTY OUTPUT SUBROUT TNE 3433 3833 38 3 3 3 #

(R4)+, 708
, 108

o5, 708
e

&?138"

L E TR e

R3
T08
PC, TOG
R3
TCRLFA ;D0 FILLERS
JSR 3&215008
1STE ROSMW
BMI 18
;R TTOUT
TISTB  QTPS
8P 706
MOVB  108,3TP8
RTS PC
sOCTAL OUTPUT SUBROUT INE 33 #3533 3 # & #
BR octPo
CLR OFL :CLEAR FLAG FOR
O
JSR % 0CTPG1 ;éLse PRINT ZERO
m; octr3 o ;smchw EXII
] , . =
go oé { 5??&51:"32
MOV 81,RY
JSR PC. OCTPG . PRINT 1
v octre
CLR RY
JSR PC,OCTPG :PRINT O
MOV R3)RY
ROR RY
ROR RY
ROR RY :POSITION DIGIT
ROR RY
SWAB  RY
JSR PC,0CTPG :PRINT DIGIT 2
MOV R3.RY
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oo
2d

CEREEEEEECE MRF R A AR A TR

~N =~
P
-0

RRPE PR

T

002316

06-RPR-77

004767

onang?
105777
017767

17767
100375
116777

fefaid T

B
s

MRCY11l 27(1006)

176342

176232

176136

OCTP3:

OCTPG:

OCTPGO:
OCTPGI:

OFL:

TTIN:

TTINL:

TTING:

SCNTG:

SMNEN:

SQUEST:

EQZ

06-APR-77 09:56 PRGE 1b

G R L L T

=HEE

"2

RY
RY

PC,0CTPG s PRINT DIGIT 3
R3.RY

RY

RY

RY

Pc,gm :PRINT DIGIT 4
R3,

RY

RY

m

o,

PC. OCTPG :PRINT DIGIT §
3240, 108

PC, T0G :PRINT SPACE
PC TEXIT
3177770, R4

0CTPGO

OFL

0CTPGO

Pc

OFL "

RY, T8

PC. T0G

R3.RY

PC

;FIRST CHAR FLAG

s TTY RERD SUBROUT INE 333 #3343

CLR
CLR
CLR
INC
1STB
BPL
MOV
TSTB
BPL

MOVB
RTS

.RSCI!
.RSCII

.RSCII
.RSCII
=4000
REPT

.ENOR

774Gu/
/7SHR= #/

/ NEW= #/
/7%8/
100
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005000 .=5000
000100 iﬁ_/ 100

000001 .END

Jelid)
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ODZTEFR.PL1 06-APR-77 09:55 SYMBOL TRBLE

A 1 QCTP RWNDX
B2 BB nER
T oEE OB Bk §hoEE S
S gl L BE dvogd o
L B2 B oBE g oEE &
EI] %{17‘{ EOCNT “ %I”T 1652 TCRLFR
3 2 a2 Bw B B
CKSWR 001540 OCTP %9! TEX
CNTLU  00lbl2 OCTPE 002206 YOLY 14 118
o me  EREam PR e R
Cl 003600 OCTPGO gﬂxa RWND 1M 708
c2 000632 OCTPG1 002416 RWNDA 001510 710G
D 00123 OCTPO 002240 RWNOB8 001520 TP8

. ABS. 005200 000

ERRORS DETECTED: O
DEFALLT GLOBALS GENERATED: O

DZTEFA nzrsrnxsamm:rn P11
RUN-TIfE: 1 0 SECONDS
RUN-TI?E mno R/1=17.3
CORE USED: ©SK (9 PRGES)

88
K

~—
&£

8
8

SRR

ﬁ§§§§§§§§§§

85




