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,MAI~, •ACRO RSTS/E vo,0 
SB 
s• 
b0 
bl 
b2 
b3 
b4 
b5 
bb 
b7 
b8 
b9 0~~0016 

70 0000•1 
71 000002 
72 ~000•3 
73 000004 
7• ~000~5 

75 000e0b 
1b •0•0•1 
77 177570 
78 
70 
e• 0~~VHH:'I 

81 ~17LJ.0!0 

82 "17•75 
83 017•75 •75 
84 01777b 
85 01747b Ol0Ql1"10~ 

H 
87 
88 
80 
00 
91 •17500 •1•7~b 
•2 0175•2 02464b 
93 017504 0107e5 
04 017506 062H5 000112 
95 017512 0050•1 
96 017514 013716 177570 
07 01752• 0Jb0lb 
98 017522 !03"0Z 
o• 017524 •0s~ 10 

100 01751?6 000403 
101 017530 00ollb 
102 017532 •01001 
103 017531< 010116 
104 
105 
106 017536 00500• 
107 •17540 004715 
108 •17542 105303 
100 •17544 0~ 13 7" 
IU 017S•b ~0"115 
Ill 
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11 ij 

POP•!! ABSOLUTE 8!NARY LOAOEA 
OtC•ll•UABLA•A•LA 

VA07,00 

O!G!TA" EGU!PMENT CORPORATION, "1AVNARO, MASS 

THIS 50FT•4RE IS FURNISHED UNDER A LICENSE FOR USE ONLY 
0~ A SINGLE COMPUTER SYSTEM AND MAY BE COPIEO ONLY •!TM 
THE INCLUSION OF THE ABOVE COPYRIGHT NOTICE, THIS 
SOFT•ARE, OR ANY OTHER COPIES THEREOF, MAY NOT BE PROVIDED 
DR OTHEA~!S! •AD~ AYAlLABLE TO ANY OTHER PERSON EXCEPT FOP 
USF ON SUCH SYSTEM AND TO ONE •HO AGREES TO THESE LICENSE 
TERMS, TITLE TO ANO O~NERSHIP OF THt SOFT•AAE SHALL AT ALL 
TIMES REMAIN IN DIGITAL EQUIPMENT CORPORATION, 

THE !NFOR•ATION IN THIS DOCUMENT IS SUBJECT TO CHANGE 
•ITHOUT NOTICE ANO SHOULD NOT BE CONSTAUEO AS A CO•MITMENT 
BY DIGITAL EQUIPMENT CORPORATION, 

DIAITAL EQUIPMENT CORPORATION ASSUMES NO RESPONSIBILITY FOR THE US( 

OR REL!AS!LITY OF ITS SOFT~ARE ON EQUIPMENT wH!CH IS NOT SUPPUED 
av DIGITAL EQUIPMENT CORPORATION 

INPUT FORMAT •• 
FRAM! •I ~01 

•2 ~0~ 
•3 BYTE COUNT • LO•ER ORDER 
"" SVTE COUNT • M!GHER ORDER 
·~ LOAD ADOHSS • LO•EA ORDER 
•b LOAD ADDRESS • HIGHER OROER 

DATA 
PLACED 

, HERE 
C~SM • LAST FRAME CONTAINS THE CHECKSUM 

IF TH~ ~VTE COUNT IS EQUAL TO o, THE LOAD ADDRESS 
SP!CIFlED •ILL BE CONSIDERED TO BE THE DESIRED JUMP 
ADDRESS, IF THIS ADDRESS IS 0001 THE LOADER WILL HALT, 

(F THE ~YTE COUNT IS > 6, DATA •ILL RE LOAOEO INTO MEMORY, 

STORAGE REGU!•Eo • 7S wOROS1 REGISTEREDS USED • R1rR2rR3,A4,R51Rl>1R7, 

PROGRAMMING CO,S!DERATIONS AND CAUTIONS • TWO WORDS IMMEDIATELY 
PRECEDING L,DEV ARE USF.D FOR T"E LOADER SP STACK, 

I 
I 

24•MAY•75 15157 PAGE l•I 
\, LISl'G THE BOOT LOADER, LOAD THE ABS LOADER TAPE, 
2 THE DEVICE ADOFRESS USED •l~L BE LOCATED IN THE LAST •ORD 

OF THE B~OT LOADE•CUSUALLV 17770), IF THIS DEVICE 
ADDRESS IS ZERO THE ABSOLUTE LOADER •ILL NOT RUN, 

l, PLACE THE A6SOLUTE LOADER LOAD AOORESS IN THE SWITCH 
REGISTER AND PRESS LOAO ADDRESS, 

4, PLACE THE RELOCATION FACTOR, IF ANY, IN THE Si.ITCH 
REGISfE'I-, 

5, PRESS START, 
6, IF THF LOADER HALTS •HEN DONE IT IS ONLY NECESSARY TO 

L.CKSM s: 
DO STEP 4 AND PRESS CONTINUE TO READ IN ADDITIONAL TAPES, 

~0 

L •ADI:> 
L,BC 
L. BYT 
•4 
L, PTR 
SP 

u 
X2 
Xl 
XO 
XS 
X& 

PC 
L,SR 
I 

%7 , .. OGRAM COUNTER 
177570 1S•ITCH REGISTER 

I 
,A SECT 

LOAD •17•~~ 
,•LOAD+75 
,BYTE 75 

L,OEV 11: DtVICE 
L,LOADI HALT 
I 
I 
I 
' START OF LOADER 
I 
L, LO! I 

L,LDIBI 

L, LO !CI 

I 

•ov 
CMP 
•ov 
ADO 
CLR 
•OV 
RO• 
BCS 
CL• 
s• 
ASL 
BNE 
•ov 

PC1SP 
•CSP),•CSP) 
PC,L,PTR 
•L,READ•,, L,PTR 
L, ADR 
••L,SR,flSP 
•s• 
L, LO IC 
oSP 
L,LD2 
•SP 
L,LD2 
1.., A.DR, •SP 

'BOOTSTRAP FORMATED TAPES •AV 
!NOT BE LOADED BELO• THIS ADDRESS 

'DEVICE ADDHESS IN BOOT LOADER 

ISET UP STACK 
I TO START AT L,LDl•2 
1GET RELOCATED 
r START ADO•ESS OF RE~D ROUTINE 
!CLEAR THE RO•D ADDRESS 
!PICK UP THE CONTENTS OF SR AND SAVE 
'CHEC< REL~CATION FACTOR 
1Ju•P IF SOME RELOCATION NEEDED 
!USE ADDRESS SPECIFIED ON THE TAPE 
rGO DD LOAD 
1CHEC< FOR NON•ZERO 
1JU•P IF LOAO ADDRESS SPECIFIED 
10THER•ISE CONTINUE LOADioG FROM LAST LOAD 

I LOO< 
L,LD21 

FOR THE 
CLR 
JSR 
DECB 
BNE 
JSR 

~£GINNING OF 
L,CKSH 
PC,•L,PTQ 
L,BVT 

A BLOCK 

L, L02 
PC, •L,PTR 

llNITIALIZE CHECKSUM 
rREAD A FRAME 
!CHECK FnR +I (START OF A BLOCK) 
!LOOP Ut-TIL +1 15 FOUND 
'READ ANOTHER FRA•E 

l'PUT ANO SAVE 8VTE COUNT, IF BYTE COUNT IS EQUAL TO 6 
GO TC PROCEED JU•P 



,MA IN, 
115 
lib 
117 
116 
119 
IU 
121 
IZZ 
123 
124 
125 
126 
127 
128 
12q 
130 
131 
132 
133 
!l4 
135 
ll6 
137 
136 
13q 
140 
141 
142 
143 
144 
145 
146 
147 
148 
149 
150 
151 
152 
153 
154 
155 
156 
157 
158 
15q 
16• 
I b 1 
162 
163 
16• 
165 
loo 
lb1 
168 
169 
IH 
171 

.MAIN, 
172 
173 
174 
175 
170 
177 
178 
l 7Q 
180 
18 l 
182 
!BJ 
184 
185 
186 
187 
188 
18Q 
U0 
1q1 
192 
10 
IQ4 

MACRO RSTS/E V6,0 
017550 004707 rue74 
017554 01~402 
017556 1&ne2 0••0~4 
01756Z 022702 0~Q!~C2 

017500 ~0 I 4ill 
017570 0047b7 r•e054 
017574 001004 
017570 010401 

0171>00 004715 
'-176?2 002004 
0176i'JU 1~5700 

017b0b 001753 
017610 000000 
017612 •00751 
017614 110321 
0!7bl6 00077~ 

017020 0167~3 000152 
01762• 105213 
017626 105713 
017630 100376 
017b32 111>303 
017036 01>03~0 
017640 0427~3 177400 
0176•• 005302 
01760 0002n 

• 1705• ~12b67 

Ot7b5• ~~IJ71S 

r17o5o P,10300 
0!7bb~ ?~•7t5 
017662 0•~3•3 
ei l 7bbU 050 304 
•t 7006 •16707 

~17672 004767 177752 
~17b7" e0•71S 
01770~ 105 7 0~ 
017702 001342 
017704 00020• 
01770& U3002 
017710 00000~ 
017712 000700 

MACRO RST~/E Vb,0 
~1771" 0eo304 
~l 7716 0blb0U 
01772> e~011 • 
017722 00~0? a 

01772• 012767 0i>035Z 000~20 
0177!2 012767 ~0~765 000034 
IH 77t.J.~ 0e0107 177532 

0177•4 0167" I 0000Zb 
P\7750 ~1271'2 
017752 373 
017753 353 

0177H 
~17774 

01777& 
017771> 

0000@1' 
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JSR PC,L.G•RD 1GET FULi. BYTE COUNT 
MQV R4, L. BC ' SU8 #4, L. BC I SUBTRACT 4 TO MAKE BYTE COUNT CORRECT 
CMP •21L,BC 1•AS BYTE COUNT EQUAL TO u 
8EQ L,JMP JJUMP IF NO DATA C!,G, • JUMP 81.DCK) 
JSR PC1L.GWRO I GET LOAD ADDRESS 
ADD UP 1 R4 1GENERATE ACTUAi. ADDRESS 
MDV A4, Lo AOR IANO PUT IT INTO TME PROPER ClLL 

READ IN REMA!,DER OF CATA 
IF THE LOADER HALTS AT L,BAD1 A CHECKSUM ERROR 
HAS DCCURED, R3 •ILL CONTAIN THE EXPECTEO CHECKSUM, 
AND Ro •ILL CONTAIN THE DEVIATION FROM THE EXPECTED 
CMECKSUH, 

I 
L, LD3 I JSR 

BGE 
TSTB 
~EQ 

L.!:U01 H•LT 
e• 

L..LD" 1 ~ova 
RR 

' 

PC,•L.PTA 
L,L04 
L., CKSM 
L,LD2 

1., L02 
L,BYT,(L • .AOR)+ 
L.L03 

1READ A FRAME 
JBRANCH IF MORE DATA REMAINS 
'IF CHECKSUM IS 
JCORRECT, THEN CONTINUE 
!CHECKSUM ERROR 
JPRESS CONTINUE TO IGNORE CHECKSUM 
J5TDRE e ens AT • TIME 
t THE RE•l.ODP 

I INPUT A FRAME, DECREMENT BYTE COUNT, AND ACCUMULATE CHECKSUM 

' 1..READI MDV 
!NC8 

L,R!I TSTB 
BPI. 
MOVB 
ADO 
8!C 
DEC 
RTS 

L.DEv,1..evT 
01.,BYT 
OL,BYT 
1.,Rl 
2CL,BYT),l.,BYT 
L,8YT1L.CKSM 
#177400,L,BVT 
1.,Bc 
PC 

1 ASSEMBLE ONE FUl.1. WORD OF DAU 

' L1GlliRD1 ~ov 

JSR 
•av 
JSR 
So11A8 
8!5 
~ov 

CSP)+, L. T~P 
PC,•L,PTR 
L,9YT,RU 
PCd'L,PT~ 
L.BYT 
L,AYT,RU 
L,TMP,PC 

JDEv!CE ADDRESS TO L.BYT 
JSEl.ECT READER 
1DONE ? 
JNO 
r GET CHARACTER 
tADO TO CHECKSUM 
I ~ASK OFF JUNK 
JDECREMENT BYTE COUNT SY ONE 

JSAVE RETURN IN TEMPORY 
1GET ONE CHARACTER 
JSAVE Rl IN TEMPORARY 
JGET ANOTHER FRAME 
JPl.ACE ANOTHER FRAME 
JASSEHBl.E ROTH FR&MES !•TO A COMPLETE oORD 
JRETURN 

CHECK co•RECT•ESS o• JUMP •CORESS 
H•LT IF ADDRESS IS ODD, JUMP TO PROGRAM IF ADDRESS IS EVEN 

I 
L. J,..P I JSR 

JSR 
TST8 
~NE 
ASR 
eec 
HALT 
ijR 

PC 1 L,GWR0 
PC,•L,PTR 
L.CKS• 
L, BAD 
R4 
L, JMP I 

L, LDIB 

JGET POSSIBl.E TRANSFER ADDRESS 
tGET CHECKSUM 
I IF INCORRECT 
I GO TO CHECKSUM HAI. T ADDRESS 
I GET I.OW ORDER BIT 
I SKIP IF AOORESS IS EVEN 
JOTHER•!SE HALT 
1RETURN TO ST4RT D' LOADING LOOP 

z9.,,;y.75 1s157 PAGE 1•3 
ASL 04 1RESTORE REGISTER 
ADO •SP, RiU. 

J"'1P '~" I JUMP TO USER 
L, T ~PI , ~ORO !l! JTEMPORV TO SAVE STACK SPACE 

' J!NITI•LIZHION TO OfSTORE THE SOOTSTRAP LOADER 

' L,IN!Tt >.OV 
•ov 
JMP 

•l52,LOOP+2 
*7t:i5, BIH•Ct-1 
L,LOAD 

JRESTORE 
1RESTORE 
I GO HALT 
I OVERLAY 

OFFSET IN BOOTSTRTAP LOADER 
"8Rtt AT BRNCl-1 
ANO WAIT FOR "CONT• 
BOOTSTRAP LOAOER CODE 

1TH< FOLLO•!NG CODE OVE•LAY THE BOOTSTRAP LOADEk 
STAOTt MOV DEVICE.RI 
LOOPJ •ov CPC)+,R2 

,BYTE BRNCM•LOAD•I 
.evre: •CBR'NCM•L. INIT+2/2)o 
, •LOAD+374 

BRNCHI JBR START 
.•.+2 

D~V!CEI 10 

' I 
,ENO 

ADDRESS OF BOOT DEVICE' COMMAND 
STATUS REGISTER 18 STORED HERE BV 
THE BOOTSTRAP ROH 

~ 

• 



,MA!N, MACRO RSTS/E 
SYMBOL TABLE 
AR•CM 017714 
LOOP e111s0 
L, BC •~00?~02 
L,DEV • 01777b 
L,JMP 017b72 
LoLDIB 017514 
L,L03 017b00 
L,PTR •U00005 
L,SR • 177570 
, ASS, 01777b 

0~~000 
ERRORS ~ETECTE01 

000 
001 

~ 

OH l CE U 777b 
L, ADR •1000001 
L, 8YT •U08~03 
L,GoRD 01H50 
L,JMPI 017714 
L,LOIC 017530 
L,L04 017014 
L,RfAD 011b20 
L,TMP ~17722 

'R!E CORE1 9152, •OROS 
ABSLA7,0SJ,ABSLA7,LST•A8SLA7,MAC 
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LOAO • 017800 
L,BAO 017bl0 
L,C~SM0000U' 
l, !NIT 017124 
L,LOI 017500 
L,L02 017534 
L,LOAD et 7476 
L,RI 017b2o 
START Pl 770 


