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PDP=11 ABSOLUTE BINARY LOADER == VBQ7,00

DEC=11=UABLB=A=LA

COPYRIGHT 1975
DIGITAL EQUIPMENT CORPORATION, MAYNARD, MASS

THIS SOFTWARE IS FURNISHED UNDER A LICENSE FOR USE ONLY

ON A SINGLE COMPUTER SYSTEM AND MAY BE COPIED ONLY WITH
THE INCLUSION OF THE ABOVE COPYRIGHMT NOTICE, THIS
SOFTWARE, OR ANY OTHER COPIES THEREOQF, MAY NOT BE PROVIDED
OR OTHERWISE MADE AVAILABLE TO ANY OTHER PERSON EXCEPT FOR
USF OM SUCH SYSTEM AND TO ONE WHO AGREES TO THESE LICENSE
TERMS, TITLE TO AND OWNERSHIP OF THE SOFTWARE SHALL AT ALL
TIMES REMAIN IN DIGITAL EQUIPMENT CORPORATION,

THE INFORMATION IN THIS DOCUMENT IS SUBJECT TO CHANGE
WITHOUT NOTICE AND SHOULD NOT BE CONSTRUED AS A COMMITMENT
BY DIGITAL EQUIPMENT CORPORATION,

PIGITAL EQUIPMENT CORPORATION ASSUMES NO RESPONSIBILITY FOR THE USE

OR RELIABILITY OF ITS SOFTWARE ON EQUIPMENT WHICH IS NOT SUPPLIED
BY DIGITAL EQUIPMENT CORPORATION

INPUT FORMAT ==
FRAME L3} -1}
=2 nee
=3 BYTE COUNT = LOWER ORDER
el BYTE COUNT = HIGHER ORDER
=5 LOAD ADDRESS = LOWER ORDER
L) LOAD ADDRESS = HIGHER ORDER
’ DATA
v PLACED
v HERE
CKXSM = LAST FRAME CONTAINS THE CHECKSUM

IF THE BYTE COUNT IS EGUAL TO 6, THE LOAD ADDRESS
SPECIFIED wILL BE CONSIDERED TO BE THE DESIRED JUMP
ADDRESS, IF THIS ADDRESS IS OCD, THE LOADER wILL HALT,

IF THE BYTE COUNT IS » 6, DATA wILL BE LOADED INTO MEMORY,
STORAGE REGUIRED = 75 WORDS, REGISTEREDS USED = Ri,R2,R3,RU,R5,R6,RT7,
PROGRAMMING CONSINDERATIONS AND CAUTIONS = TWO WORDS IMMEDIATELY

PRECECING L,DEV ARE USED FOR THE LOADER SP STACK,

LOADING PROCEDURES
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1, LOAD THE ABSOLUTE LOADER TAPE BY TAPING

PR<CR> OR TT<CR>

2, PLACE THE ABSOLUTE TAPE FORMAT IN THE READER
3. L XXXS516<CR> $ADDRESS OF SOFTWARE SWITCH REGISTER

4, L YYYYYY<CR> JDEPNSIT RELOCATION VALUE
5, L XXX528<CR> $STARTING ADDRESS OF ABSLDR
6, S <CR» 3START LOADER

#HERE XXX IS DEPENDENT ON MEMORY SIZE
YYYYYY IS OEPENTENT ON TYPE oF LOAD

LsCKSM = %0

L. ADR = %1

L.8C = %e

L.BYT = %3

R4 £ %4

L.PTR = %S

§P = %6

PC 2 %7 $JPROGRAM COUNTER

1)

H
SASECT

L0oAD =17420 }BOOTSTRAP FORMATED TAPES MAY
«=L0AD+7S gNOT BE LOADED BELOW THIS ADDRESS
«BYTE 75

L.DEV = DEVICE $DEVICE ADDRESS IN BOOT LOADER

LeLOAD: MALT

'

H

’

1 START OF LDADER

4

LsLDit MOV PC,SP $SET UP STACK
CcHP =(8P),=(SP) 3 TO START AT L,LDi=2
MOV PCyL.PTR $GET RELOCATED
ADD #L,READ=,yL,PTR ¢ START ADDRESS OF READ ROUTINE
CLR Lo ADR $CLEAR THE ROAD ADDRESS

LsLD1B: MOV (PCY+, (SP) JPICK UP THE CONTENT OF

LaSR1 4 3 THE SOFTWARE SWITCH REGISTER
ROR aspP JCHECK RELOCATION FACTOR
BCS L.LDIC JJUMP IF SOME RELOCATION NEEDED
CLR #SP JUSE ADDRESS SPECIFIED ON THE TAPE
BR L.LD2 160 DO LOAD

L.LD1Cs: ASL asp $CHECK FOR NON=ZERO
BNE L.LD2 JJUMP IF LOAD ADDRESS SPECIFIED
MoV L. ADR, 8SP JOTHERWISE CONTINUE LOADING FROM LAST LOAD

4

3 LOOK FOR THE BEGINNING OF A BLOCK

L.LD2: CLR L, CKSM PINITIALIZE CHECKSUM
JSR PCypeL.PTR JREAD A FRAME
DECR L.BYT JCHECK FOR «1 (START OF A BLOCK)
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L.LD2 JLOOP UNTIL ¢1 18 FOUND
PCyoL,PTR JREAD ANOTHER FRAME

BNE
JSR

J8R
MOV
sus
cMP
BEQ
JSR
ADD
MOV

INPUT AND SAVE BYTE COUNT,
GO TO PROCEED JUMP

IF BYTE COUNT 18 EQUAL TG &

PCsL o GHRD 1GET FULL BYTE COUNT

R4,L.BC ’

K4,L,8C JSUBTRACT 4 TO MAKE BYTE COUNT CORRECT
#2,L,8C tWAS BYTE COUNT EQUAL TO 67

Lo JMR 1JUMP IF NO DATA (E,G, = JUMP BLOCK)
PCsL o GHRD JGET LOAD ADDRESS

#8P,RU $GENERATE ACTUAL ADDRESS

R4y Lo ADR FAND PUT IT INTO

READ IN REMAINDER OF DATA

IF THE LOADER HALTS AT L,B8AD,

HAS OCCURED,

THE PROPER CELL

A CHECKSUM ERROR

R3 WILL CONTAIN THE EXPECTED CHECKSUM,

¥
3
H
H
? AND R@ WILL CONTAIN THE DEVIATION FROM THE EXPECTED
'
3
L

CHECKSUM,
«LD31  JSR PCieL,PTR 1READ A FRAME

BGE LolD4 3JBRANCH IF MORE DATA REMAINS
1878 LeCKSEM 71F CHECKSUM 18§
BEQ L.LD2 JCORRECT, THEN CONTINUE

L.BAD: HALT 1CHECKSUM ERROR
B8R LyLD2 JPRESS CONTINUE TO IGNORE CHECKSUM

L.LD4s MOVB LsBYT)(L,ADR)» STORE 8 BITS AT A TIME
8R LeLD3 1 THE RE=L00P

’
t INPUY & FRAME, DECREMENT BYTE COUNT, AND ACCUMULATE CHECKSUM

1]

L.READE MOV
INCB

LeR1t 8T8
8PL
MOVE
ADD
BlC
DEC
RTS

v
)
’
LsGWRDY MOV
JSR
MOV
JSR
Swap
BIS§
MoV

L.DEV,L,BYT IDEVICE ADDRESS TO L.BYT
eL,BYT JSELECT READER

eL,BYT JDONE 2

LeR1 JNO

2(L,BYTI,L.BYT §GET CHARACTER
LeBYT,L.CKSM  7ADD TO CHECKSUM
£1774D8,L,8YT  JMASK OFF JUNK

LeRC JDECREMENT BYTE COUNT BY QNE

PC

ASSEMBLE ONE FULL wORD OF DATA

(SP)+sLaTMP 1SAVE RETURN IN TEMPORY

PC,eL, PTR J1GET ONE CHARACTER

L.BYT,R4 $SAVE R3 IN TEMPORARY

PC,eL,PTR $GET ANOTHER FRAME

L.BYT JPLACE ANOTHER FRAME

LeBYT,R4 1ASSEMBLE BOTH FRAMES INTO A COMPLETE WORD
LeTMP,PC $RETURN .

1
3 CHECK CORRECTNESS OF JUMP ADDRESS

) HALT IF ADDRESS IS 00D,

H
LeJMPE  JSR
JSR

JUMP TO PROGRAM IF ADDRESS 1§ EVEN

PCyLoGWRD 1GET POSSIBLE TRANSFER ADDRESS

PCroLPTR JGET CHECKSUM

29aMAY=75 16504 PAGE 1=3

TS78
BNE
ASR
BCC
HALY
8R
LeJMPIE ASL
ADD
JIMP
Lo TMPE WORD

LaCKSM 3 IF INCORRECT

L.BAD § GO TO CHECKSUM MALT ADDRESS

Ry JGET LOw ORDER BIT

L JMPY JSKIP 1F ADDRESS 1S EVEN
JOTHERWISE HALT

LolDEB JRETURN TO START OF LOADING LOOP

R4 $RESTORE REGISTER

#SP,RY

eR4 )JUMP TO USER

4 STEMPORY TO SAVE STACK SPACE

1]

SJINITIALIZATION TO RESTORE THE BOOTSTRAP LOADER

1]

L. INIT: MOV #352,L00P¢+2 JRESTORE
MoV #T765, BRNCH JRESTORE
JHP L.LOAD 160 HALT

JOVERLAY

g THE FOLLOWING CODE OVERLAY THE BOOTSTRAP LOADER

$TARTE: MOV DEVICE,RY

LOOP¢ MOV (PC)+,RZ

¢«BYTE BRNCH=| 0AD={
+BYTE =<BRNCHul,INIT¢2/2>
«ELOAD+374

BRNCHE §BR

2Bat2

DEVICES 30
H

¥
2 END

START

OFFSET IN BOOTSTRTAP LOADER
"BR" AT BRNCH

AND WAIT FOR "CONT®
BOOTSTRAP LOADER CODE

ADDRESS OF BOOQT DEVICE® COMMAND

8TATUS RE
THE BOOTS

GISTER IS STORED HERE BY
TRAP ROM
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SYMBOL TABLE

BRNCH 217774 DEVICE 817776 LOAD = 017400
LoaP ¢17752 L.ADR =X%020001 L.BAD 217610
L.BC =%nanve? L.BYT 3%000083 L.CKSM=XDB00R0
Lo.DEV 3 #1777¢ L.G»RD @17650 Lo INIT 17724
LoJYP 217672 LoJMPL 217714 L.LD} 8175e02
LoLD18 17514 L.LDIC @17538 (SR} 217536
L,LO3 viTev? L.LDY 217614 L,LOAD Q217476
L.PTR BX0294a05 L.READ @17s20 LsRY 217626
LeSR 217518 L, TMP e17722 START 817744
. ABS, N1777e 02¢

Aeanan 2nl

ERRORS DETECTED: @

FREE COREs 9152, wORDS
ABSLB7,0BJ,48SLB7,LST=2AB5LB7,MHAC



