
r 
·i• 
ft 

.; 

PRODUCT CODE 

PRODUCT NAME 

DATE CREATED 

MAINTAINER 

IDENTIFICATION 

DEC-11-UABLB-A-LA 

LISTING OF NON-SWITCH REGISTER 
PDP-11 ABSOLUTE LOADER 

JUNE 1975 

8/11 SMALL SOFTWARE ENGINEERING 

COPYRIGHT 0 1975 

DIGITAL EQUIPMENT CORPORATION 



,M.6.I"-i, .,.ACRO ~STS/f VI),~ 

\ 
2 
l 

• • 10 
\l 
\2 
13 
14 
1 s 
lo 
17 
18 
10 
2• 
21 
22 
23 
2• 
25 

'" 27 
2A 
2• 
30. 
31 
32 
33 
1a 
3S 
3~ 
37 
38 
3o 
•• 
"l 
•2 
•3 

"" u• 
"' •• uA 

•• 5"· 
5\ 
~2 
53 ,. 
55 
51> 
57 

.M.6p .. , ~ACl-iO QSTS/E vr,.r> 

5• , . .,, 
6 l 
62 

·~ Mi 
65 

•• 
o7 .,. ,,. ,, 
71 
72 
n 
7• 
75 
70 
77 
7• 
70 
XlA 

81 
82 
A:S 

~· ~5 
8• 
f.7 
~R lj 7tJ7~ 

80 
Qe ~t 7tJ7b 
'11 
•2 
•3 
•• 
05 

•• 07 
OR 

•• 
\0~ 

101 
!J2 
l•ll 
lt'-'' 
I"~ 
Hif! 

1n 
I?~ 

l~• 
110 
111 
112 
113 
I I• 

~175e~ 
~17502 
~ l 7Sv.u 
~~17Sllb 

011~12 
~17514 
,, 1751 b 
rq 7520 
,, 17522 
111752• 
01752• 
~1753• 
017532 
~1753• 

~17536 
0175•~ 

"175•2 

W"~C:',?\.\1 

c~_,).i;H12 

'i1~t·.z~3 
~1_,l!,"H~l1 

~i'~,,,~5 

~,J(,'!:<>-'6 

Q1;~~v.1H 

VI .-1•~,~~lt" 
~17tJ~~· 

"17•75 
075 

•17776 
e-~~'~'0~ 

01"706 
,.zuo•o 
C.\ 1 "'7~5 
~b27L"'5 

0~1'i001 

>1271b 
"'0~~l'I"' 
~'0b\.'.l 10 
101•02 
0t'';~lb 
~~·•03 
r~~t:i31 b 
·~10•1 
~ 1"•1 lb 

0?150010 
~l!Z'1715 

I 053113 

(W~ 112 

DEC• ll•UABLB•A• LA 

COPYR!G~T 1075 
OIG!HL EQUIPME~T CORPORATION, MAYNARD, ~ASS 

THIS SOFT•ARE IS FURNISHED UNDER A LICENSE FOR USE ONLY 
ON A SINGLE COMPUTER SYSTEM AND MAY BE COPIED ONLY WITH 
THf INCLUSION OF THE ABOVE COPYRIGHT NOTICE, THIS 
SOFT•A•E, OR ANY OTHER COPIES THEREOF, MAY NOT BE PROVIDED 
OR OTHERWISE MADE AVAILABLE TO ANY OTHER PERSON EXCEPT FOR 
USf O" SUCH SYSTEM AND TO ONE WHO AGREES TO THESE LICENSE 
TERMS, TITLE TO ANO O•NERSHIP OF THE SOFTwARE SHALL AT ALL 
TIMES REMAIN IN DIGITAL EQUJPMfNT CORPORATION, 

THE INFORMATID' l>J THIS DOCUMENT !S SUBJECT TO CHANGE 
WITHOUT NOTIC! ANO SHOULD •OT BE CONSTRUED AS A COMMITMENT 
BY DIGITAL EQUIPMENT CORPORATION, 

~IGITAL EQUIP•ENT CORPORATION ASSUMES NO RESPONSIBILITY FOR THE USE 

OR RELIABILITY OF ITS SOFTwARE ON EQUIPMENT OHICH IS NOT SUPPLIED 
SY DIGITAL EQUIPMENT CDRPORATIO>J 

!'PUT FORMAT •• 
Fl<AME •I •~I 

•2 ~00 

•3 BYTE COUNT • LO•E• OROER 
•4 ~YTE COUNT • HIGHER ORDER 
•S LOAD ADDRESS • lO•ER ORDER 
•o LOAD ADDRESS • HIGHER ORDER 

DATA 
PLACE.D 

' HERE. 
CKSM • LAST FRl•E CONTAINS THE CHECKSUM 

IF Ti<E PYTE COUNT rs EQUAL TO •• THE LOAD ADDRESS 
SPEC!FlfD •Ill BE CONSIDERED TO BE THE DESIRED JUMP 
ADDRESS, If THIS ADDRESS IS OCD, THE LOAD!:R WILL HALT, 

IF T~E ?YTE COUNT IS > b, DATA •Ill BE LOADED INTO MEMORy, 

STORAGE REQU!PfO : 7~ •OROS, RlGISTEREOS USED • R!,R2,R3,R4,R5,Rb,R7, 

PROGRAMMl•G CONSIDERATIONS AND CAUTIONS • T•O WORDS IMMEO!ATELY 
PRECEC!NG L,DEV ARE USED FO• THE LOADER SP STACK, 

2q•MAY•7S lb104 PAGE l•I 
1. LOAD THE ABSOLUTE LOADER TAPE BY TAPING 

PC?cCR> OR TT<Ci:f> 

2. PLACE TH! •8SOLUTE TAPE FORMAT IN THE REI.DER 

"· 

I 
L,CKS~ = 
L,AOR 
L, BC 
L.~YT 
R4 
L ,PTR 
SP 
PC 

LOAD 

L 1 DEV 
L,LOADI 

ST ART 

' L, LOI I 

L,lD!BI 
lo SR I 

L, LO\ CI 

YYVYYV<CR> 

JAQOO<.SS OF SOFT-.RE SWITCH REGISTER 

JOEPOSIT RELOCATIO• VALUE 

:STARTING ADDRESS OF ABSLDR 

<CR> I START LOADER 

•HERE Ill IS OEPENOE•T O• •EMORY SIZE 
YYVYvY IS DEPENTEf.T O' TYPE OF LOAD 

, A SECT 
•17400 
,sLOA0+75 
, BYTE 7') . DEVICE 
"All 

OF LOADER 

MDV PC, SP 
CMP •(SP) ,•(SP) 
MOV !)C ,i.. ,PTR 
ADD lllL,READ•,,L,FrR 
CLR L, ADR 
MOV CPCl+, (SP) 
0 
ROR oSP 
@CS L, LDIC 
ClR OSP 
SR l,L02 
ASL OSP 
8NE L,L02 
MOV l,AOR,OSP 

JBOOTSTRAP FORMATED TAPES MAY 
JNOT BE LOADED BELOW THIS ADDRESS 

J DEV ICE ADDRESS !N BOOT LOADER 

1SET UP STACK 
J TO START AT L,LDl•i! 
J GET RELOCATED 
J START ADDRESS OF READ ROUTl•E 
rCLEAR TME ROAD ADDRESS 
JPICK UP THE CONTENT OF 
rTHE SOFTWARE S•ITCH REGISTER 
JCHECK RELOCATION FACTOR 
JJUMP IF SOME RELOCATION NEEDED 
rUSE ADDRESS SPECIFIED ON THE TAPE 
I GO 00 LOAD 
JCHECK FOR NON•ZERO 
rJUMP IF LOAD ADDRESS SPECIFIED 
JOTHERWISE CONTINUE LOADING FROM LAST LOAD 

J LOOK FOR THE BEGINNING OF BLOCK 
L,lD21 CLR L,CKSM 

JSR PC, oL,PTR 
DECB L,BYT 

1INITIALIZE CHECKSUM 
JREAD A FRAME 
JCHECK FOR +I (START OF A BLOCK) 



1 '4AIN 1 MACRO RSTSI[ Vb,0 
115 m1754" 001374 
lib ~17546 ~04 715 
117 
118 
IU 
120 
121 017550 004707 000074 
122 017554 0U4n 
123 •1755b tbnn 000004 
12" 017502· 022702 u~e02 
125 ~175bb 0~1UI 

l2b 017570 ~0uH7 000M4 
127 017574 ~blo~4 

128 ~17570 •1~<101 
124 
130 
131 
132 
IH 
134 
135 
13• ~17b0~ 004715 
137 ~17t>02 002004 
13~ ~ 17004 1~5700 
134 ~17006 001753 
140 ~17bl0 000000 
141 ~I 7b12 a0ns1 
142 ~ 17014 110321 
143 017&1• 00~770 
144 
145 
l4b 
147 017$20 01b7~3 ~~0152 
14~ ~17024 U5215 
144 '176h 105713 
150 017b3•1 l0~3h 
151 017&32 1163~3 '00V02 
152 •I ?Ole ~-~300 
153 "'17bij0 042703 1 nur0 
154 r 17bl.iij ~~~3~2 

155 rt 7b4b 0~~2~7 
15• 
157 
15~ 
159 \~l 705~ 012b&7 e000•& 
1&0 r~ 1105" ~04715 
1 b I ~ 17&5b 010304 
1•2 017b&0 0""715 
1&3 • t7ob2 'cH,H'l 30!3 
lb" • 17bb4 ~503~• 
lb5 o 1 Tbo& 01b7"7 0~A030 
lbb 
lb7 
loA 
lb9 
17• •1To72 0~47b7 177752 
171 •1H7b 004715 

.~•IN, MACAO ASTSIE Vb,0 
172 ~ 17700 l05H0 
173 017702 ~~13ua 
17" 017704 ·~•2•• 
175 0177•6 l~H02 
l7b 017710 Ql~P!~~~ 

177 •11112 •00100 
178 017114 00b304 
1 H ~ 1771 o Pblb~O 
180 01772~ ~0r'l 11 l.i 
181 "17722 f~0¥1eiV1liJ 

182 
183 
184 
185 e1112u •127b7 0~0352 000~20 
!Bo 0177.!2 • 12701 000H5 000034 
187 01774V 000167 177532 
188 
189 
190 017744 016701 00002b 
1q1 017750 0127~2 
1q2 017752 373 
1q3 e 17753 353 
\94 017774 
1qs ~17774 
19b Bl 7776 
U7 017776 
lqB 
1q9 
200 0~0001• 

29•M.V•75 IU04 PAGE 1•2 
BN! LaLD2 n.ooP UNTIL +I 11 FOUND 
JSR PC1•L,PTR IRHD ANOTMfR FRAM[ 

lNPUT AND SAVE BYTE COUNT, IF BYTE COUNT II EQUAL TO 
GO TO PROCEED JUMP 

JSR PC1L,GWRD I GET FULL eya COUNT 
MOV R41LoM ' SUB •~,L,BC 1SU9TRACT 4 TO MAKE BYTE COUNT CORRECT 
CMP •c,L.ec l~AS BYTE COUNT EQUAL TO u 
HQ L,JMP, IJUMP IF NO DATI CE,G, • JUMP BLOCK) 
JSR PCrl.,GWRD IGET L.OAO AODRESS 
ADD •SPdHI IGEN!RAH ACTUAL ADDRESS 
MDV R~1L 1 ADR IANO PUT IT INTO TME PROPER CELL 

' ' •EAO IN OE•A!NDER OF DATA 

' IF T•E LOADER MAL.TS AT L.,SAD1 A CMECKSUM ERROR 

' MAS OCCUREO, R3 •ILL CONTAIN TM! EXPECTED CHECKSUM, 

' ANO R0 WILL. CONTAIN THE DEVIATION F~OM TME EXPECTED 

' CMH~SUM, 

' L, L.031 JSR PC,IL,PTR IREAD A FRAME 
BGE L., L.04 !BRANCH IF MORE DATA REMAIN& 
TSTB L, CKSM I IF CMECKSU• IS 
BEQ L.,L.02 ICORncT. THEN CONTINUE 

L, BAD1 MAL. T 1C•ECKSUM ERROR 
SR 1.,1.02 !PRESS CO•T!NUE TO IGNORE CHECKSUM 

L., L.041 MOVB l.,8YT1 Ci.,ADR)+ 1STORE 8 BITS AT A TIME 
BR L.,L.03 TME RE•L.OOP 

' ' INPUT A FRAME, DECREMENT BYTE COUNT, ANO ACCUMULATE CHECKSUM 
I 
L.,RUOI •ov L.,DEV1L.,BYT I DEV ICE ADDRESS TO L.oBYT 

INCB fl., BYT ISEL.ECT READER 
L.,R! I TITB fL.,BYT IDONE 1 

SPL. L,RI INO 
MOVB 2CL.,BYT), L.,BYT HiET CHARACTER 
ADD L.,BYT,L.,CKSM !ADO TO CMECKSUM 
BIC •17140~,L..BYT I MASK Off JUNK 
OH L., RC I DECREMENT BYTE COUNT BY ONE 
oTS PC 

' ' ASSE•BL.E ONE FIJLL. •ORD OF DATA 

' L,G~R'OI MOV CSP)+,L.,TMP 1SAYE RETURN IN TE•POAY 
JSO PC,•L,PTR 1GET ONE CHARACTER 
•OY L,BYT1R4 1SAVE R3 IN TEMPnRARY 
JSR PC1fL 1 PTR IGET ANOTHER FRAME 
SWA8 1.,BYT IPL.ACE ANOTHER FRA•E 
BIS L, BYT, ~ti IASSEMBL.E BOT" FRA•ES INTO A COMPL.ET~ WORO 
•OV L,TMP,PC IAETURN 

' CHECK CORRECTNESS OF JUMP ADDRESS 

' MAL. T 

' La JMPI 

L. T"°"P I 
I 

IF ADDRESS !5 ODDr 

JSR PC1L,GWRO 
JSR PCr•L.,PTA 

2'•MAY•75 lb104 
TSTB L,CKSM 
BNE I., 8AD 
ASR R4 
ace L.,JMP1 
MALT 
BR 
ASL. 
ADO 
Jf"IP 
• ,..o~o 

l., l.D 16 
RU 

I INIT!Al.IZAT!O• 

' L. INIT I MOV 
•ov 
JMP 

•352,i.OOP+2 
•Tb5,BRNCH 
L.,L.OAD 

JUMP TO PROGRAM IF ADDRESS IS EVEN 

rGET POSSIBLE TAANSHR ADDRESS 
I GET CMECKSUM 

1•3 
I IF INCORRECT 
I GO TO CkEC~SUM ••L.T ADDRESS 
IGET L.O• ORD!R BIT 
ISKIP IF AOORESS IS EVEN 
I OTHER• !SE HALT 
!RETURN TO START O~ LOADING 1.00P 
1RESTORE REGISTER 

I JUMP TO USER 
ITEMPORY TO SAVE STACK SPACE 

I RESTORE 
I RESTORE 
IGO MALT 
I OVERLAY 

OFFSET IN BOOTSTRTAP L.OAOE~ 
"SR" AT BRNCH 
AND WAIT FOR "CONT' 
BOOTSTRAP L.OAOtR CODE 

1THE ~01.L.Ow!NG COD! OVERLAY THE BOOTSTRAP l.OAOER 
STARTI MOV DEVICErRI 
l.OOPI MOV CPCl+rR2 

,BYTE BRNCH•L.OAO•l 
,BYH •<BRNCH•L.,!NIT+212> 
, •L.OA0+374 

BRNCHI 1BR START 
••• +2 

DEV!CEI 10 
I 

' ,END 

ADDRESS OF BOOT DEVICE' COMMAND 
STATUS REGISTER IS STORED HERE BY 
THE BOOTSTRAP RO• 

... 
" ~. 

...... 

..,,, 

""' 



,~AIN, MACRO ~STS/E 
SYM801. TABLE 
BR•<C~ 017714 
i.OOP ~17750 
1., SC •X~~•002 
L,OEV • •·177711 
1.,J~P ~l7o72 

L.L~!~ •175!• 
J.,LD3 ;170~~ 
L,•T• 0~00~•5 
L,SR ~175\o 
, A8S, ~17770 

1"0~&,'1~¥1 

ERROAS DETECTED I 

DEVICE 017710 
L,AOR •U00001 
L,PVT •'900003 
L.G•RO 017o5e 
1.,JMPI 017714 
L,L01C 017530 
L, LD4 017014 
L,READ r.11ue 
\.,T•• 017722 

FR~E COREi q152, •DADS 
A65LR7,0BJ,A85LB7,LST•A8SLB7,MAC 

n•MAY•75 1bl04 PAGE 1•4 

1.0AD • 017400 
L,BAO 01h10 
L,CKSM•UU900 
L, !NIT 017724 
L,LD1 017500 
l.oLD2 01753b 
L,LOAD 01H7b 
L,RI •17Hb 
START 011744 


