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This document discusses the code produced by the BCPL-MULTICS 
compiler. Most of this document consists of descriptions 
of various d(::?tai'!ed aspects of the code. The reader is 
presumed to be familiar with Ref ( 1) and with MSPM sect ions 
BZ.6.00 through BZ.6.03. 

This document is not intended for the casual reader. 
It will be helpful to refer frequently to an EPLBSA listing 
produced by the BCPL compiler (such as is provided in 
the appendix) while reading the following discussions. 

summary 

This document is subdivided as follows: 

1 ) Initialization 

Unlike EPL, BCPL programs cannot always be initialized 
on first reference. For example, a BCPL procedure 
cannot communicate through the global vector with 
procedures in other segments unless those segments have 
been initialized. 

2) Stack management 

Since BCPL does not use a standard MULTICS call-save­
return for intercorrmunication, a separate BCPL stack 
is set up and maintained. The programmer has a great 
deal of (optional) control over the stack and global 
vector. 

3) Cal 1-Saye-Return 

Intercommunication between BCPL procedures is described. 

4) Communication with EPL Procedures 

Run-time routines have been provided which make 
possible recursive ca 11 s from EPL to BCPL procedures 
and vice-versa. 
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5) .l:1.2~~" to l::a£. EPLBSA produced by tbe BCPL compiler o 

The lis·ting from a compilation is not easy to correlate 
with thr? sou r·ce co9e which produced it. However, the 
details given in this. section should make the task· 
somewha 't eas fer. 

Ini tiaHzatit.2,0. 

A BCPL procedure segffl(mt name is the same as the name 
of the CTSS 1..,r MULTICS source file which produced it. 
Unlike EPL, the sf:::gment name has nothing to do with the 
name of any procedure within the segment. 

A BCPL procedure segment should be initialized before 
it is e,:.:.ecut•,ed. The initialization of a segment named 
'XXX' can be done either by calling (from EPL) the 
initial.l:zati:..)n entry point 'XXX$XXX' [e.g., 'call XXX'] 
or by callinq (from EPL) a procedure within the segment 
[e.g., ····ca 11 XXX$PR02 (arg1 ,arg2, ••• )]. 

Example:: 

A progrc:1.m consists of three BCPL procedure segments 
'ASEG-, 'BSEG', and 'CSEG-. The entry point is the 
'PR03' in 'BSEG'. There are no arguments. The EPL 
would be as i=o 110\riJS: 

sr,~.RT: PROC ( ) ; 
CALL ASEG; 
CALL CSEG; 
CALL BSEG$PR03; 
END; 

named 
procedure 
driver 

In BCPL there are two forms of static storage which must 
be initialized: 'global-. and 'local'. Local static storage 
is kept in the linl<age segment and is truly static - like 
EPL static it is initialized only once in a given process. 
Repeated calls to initialize it will have no effect. 
A switch word, 11 INITSW"t in each linkage segment is set to zero 
to indicate that 1nitia1ization has been done. Global 
static, on the other hand, is kept in the 'global vector-
(see the next section,, G loba 1 and stgc~ Management, for 
details on the allocation of the glo a vector). Global 
static can be reini ti,1i 1 ized repeatedly. Ca 11 ing a BCPL 
procedure ('call BSEG!~PR03') wi 11 initialize global static 
only if it has never been initialized for the se~ment 
BSEG (i.e., if INITSW ,r O), but calling the initialization 
entry point ('can BSE:G-) will always reinitialize global 
static for BSEG. This. is used to prevent interference 
between logically separate BCPL programs running in the ~ 
same process,. 
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Se9ment 'BCPLGL" contains the routines which initialize 
stz1tic storage arid which accept EPL calls to BCPL procedures 
anc!. do argument conversion. The entry points are: 

'BCPLGL$G INl T" ca 1 led automatica 1 ly by BCPL procedures 
to initialize global static and., if necessary., local 
static. · 
'BCPLGL$GSETU" cal led automatically by BCPL procedures 
to do stack setup and argument conversion. 

Theire are als.o other entry points which are described 
in later sections, of this document. 

Gl~pal µnd Stack .Management 

Since BCPL does not conform to MULTICS standards in its 
stack ~magement., it cannot use 'SP"to point to its current 
stack frame. 'SP" always points to a valid MULTICS stack 
frame. While BCPL procedures are in execution., 'SP" points 
to ,.3 stc,ck frame immediately inferior to (cal led by) that 
of the caller of BCPL., which contains only the header 
information and two words of diagnostic information: 
SPl32 contains an ITS pair which identifies the BCPL procedure 
s~q~ which was. called from EPL and SPl34 contains 
an ITS pair which points to the global vector and the 
stack frame c1f the first BCPL procedure that was called. 

The: BCPL g loba 1 vector and stack are contained in a segment 
which may be supp 1 ied by the ca 1 ler or routines superior 
to it., or which will be created during BCPL initialization 
if not supplied. BCPL uses 11 unique_chars11 and 11 smm$set_name_ 
status" to create a segment of 250K words. The global 
vector., which has. a standard length of 2048 words., always 
starts at word O of the segment. The stack area begins 
immediately after the last word of the global vector. 

During execution of a BCPL procedure the address register 
pairs are used as fo 1 lows: 

AP - points to current BCPL stack frame 
(AB points to global vector) 

BP - general usage 

SP - MULTICS stack frame 

LP - linkage segment 

The registers. are always ~ired. AB can be used for the 
global vector bec .. ause the global vector always begins 
at word O of the segment containing the BCPL stack frames. 
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BCPL stack segment management centers around a pointer 
cal led the 11 Current Start of Stack'' pointer, abbreviated 
' 1CSS11 • This pointer is kept in static storage and is 
accessed and chan9ed through four routines. Routine BCPrGLSSETAP 
can be called frorn EPL to set CSS to any address, includ ng 
nul 1. Routine BCPLGL$LOQKAP returns in its argument the 
current value of CSS. Both entries have one argument, 
of type 'PTR". 

The third routine, W~LGL$GfE!l,!, is not callable from 
EPL. It is invoke~d atitomat caly whenever an EPL procedure 
cal ls a BCPL procedure. Its function ls to do EPL-BCPL 
argument conversion and to load the address pal r AB-AP 
with the value of CSS. 

The fourth r()utlne is the BCPL-callable procedure 'Call', 
accessed through qlobal vector location 14. Its effect 
on CSS is to save-the old value of CSS and reload CSS 
with a pointer to the first free word after the current 
BCPL stack frame. 'Ca.11' then calls the desired EPL procedure. 
On return the current value of CSS is discarded and the 
saved value is restored. 

The commonest use of these routines is to make sure that 
two independent BCPL programs (sets of procedures) running 
in the same process de) not conf 1 ict in their use of the 
global vector. The simplest way to guarantee that a BCPL 
program will be ex.ecuted with a clean global-and-stack 
segment is to issue the call 

CALL BCPLGL$SETAP (NULL) 

before initializing any BCPL procedure segment in the 
program. Note that ~ 'CALL BCPLGL$SETAP"" issued after 
the initialization of a BCPL procedure segment will invalidate 
that initialization. The only exception to this is that 
if a BCPL procedure calls an EPL procedure, nothing done 
by that procedure or any inferior procedure can affect 
that value of CSS which will be restored when the EPL 
procedure returns to the ·BCPL procedure. In fact, a good 
way of insuring that the global vector will be unchanged 
by (and invisible to) Inferior procedures is to issue 
the ca 11 

CALL BCPLGL$SETAP (NULL) J 

in any EPL procedure called from a BCPL procedure. 

In the case of a BCPL-to-EPL-to-BCPL ca 11 ing chain in 
which the inferior BCPL procedure should reference the 
same global vector as the superior one, the superior routine 
can protect itself from changes made by the inferior routine 
by issuing the BCPL calls: 
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Save ( ) 

beft.Jre callin·g the EPL routine, and 

Restore ( ) 

on return. The effect of 'Save ( )' and 'Restore ( )' 
is 'to save and restore the global vector in a pushdown 
stack (which is kept in the MULTICS stack). The call 
'Save ( )' does not chan~e the contents of the global 
vector. 'Save ( )' and Restore ( )' can be used not 
only to bracket a call to an EPL procedure, but in fact 
at any point in a BCPL procedure. 

The routines 'BCPLGL$SETSP(PTR)' 'BC PLGL$LOOKAP( PTR) ', 
'Save ( )', and 'Restore ( )' give the programmer complete 
control over global static storage. However, he has very 
little control over local static storage. Thus in the 
MULTICS environment it may be useful to use portions of 
the global vector for static storage. However, be warned 
that these routines for controlling global static may 
be dependent on the MULTICS environment. Thus coding 
dependent on them may not be machine independent.* 

Cpll-Saye-Return 

The BCPL stack frame header consists of 8 words, containing 
the following information: 

iLQBQ. 
0-1 
2-3 
4 
5 UPPER 
5 LOWER 
6-7 

' CONTENTS 
RETURN ITS 
LP FOR CURRENT PROCEDURE 
UNUSED 
LEFT-~NO-SIDE FLAG 
ARGUMENT COUNT 
AP FOR SUPERIOR PROCEDURE 

STOR~D BY 
SAVE 
SAVE 

CALL 
CALL 
SAVE 

The code produced by the compiler for call-save-return 
in procedure "PROCED" is as fol lows. In this case the 
new stack frame will start at the nth word of the previous 
frame. 

~ 
LOA 
STA 
EAX2 
LOA 
EABBB 
TSBBP 

m,OL 
APln+S 
n 
CA Lt.ADDRESS 
O,AU 
BB IO,AP 

II arguments 

A BCPL ADDRESS 

* The CTSS (and GECOS) environments act as if a 
.'BCPLGL$SETAP(NULL)' call were issued at every return to 
conmand lev,al (between activities). 
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~ in the linkage segment 

CA LLADDRESS a EAPLP NULL 

sv: 

INIT: 

RETURN 

EAX7 
TRA 

NULL 
STPAP 
STPBP 
EAPAP 
STPLP 
SZN 

TZE 

NULL· 

EAPAP 
EAPLP 
TRA 

_in 

0 7 # 

STAT-*, IC 
<PROCED>ISV 

the procedure 

Set LP 
The procedure 
Save Sequence 

segment ('PROCED ') 

old AP 
return point 
new AP 
new LP 
zero if static has 
been initialized 

enter procedure body 

initialization procedure 

old AP 
old LP 
return 

Communication with EPL Procedures 

As has previously been stated, communication between BCPL 
procedures is by means of. a special calling sequence rather 
than the standard MULTICS call. Some of the significant 
differences between a BCPL call and a standard MULTICS 
ca 11 are: 

i~ 
3) 

4) 

5) 
6) 

BCPL arguments do not have dope 
BC PL a rgurnents are by va 1 ue. 
The BCPL stack frame header is 8 words long rather 
than 32. 
Registers are not saved and restored across a call, 
except for AB-AP• LB-LP• and SB-SP. 
SB-SP is not used. The stack pointer is AB-AP. 
The address of the ca 1 lee is stored in a variable. 

The link-by-name features of MULTICS are not used. Obviously, 
despite these differences, a mechanism must exist to permit 
calls from EPL procedures to BCPL procedures and vice-versa. 

In order to enable EPL procedures to call BCPL procedures 
the BCPL compiler generates two entry points for each 
BCPL procedure. One of these is used in BCPL-to-BCPL calls 

~ 
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to the procedure. The other entry point. labeled with 
the nank::? of the procedure. ls callable from EPL. This entry 
poi.nt invokes the routine 'BCPLGL$GSETU' which transforms 
thE':: ca 11 into BCPL format and generates a BCPL argument 
11st from the EPL argument 11st. Dope and specifiers 
an~· not interpreted. The addresses in the EPL arglist 
arE"~ translated into BCPL addresses and placed in the BCPL 
arqlist.,. Dope and specifiers can be interpreted by .the 
ca"'ilee as desired. Two functions exist to aid in interpreting 
ar9uments. These are 'MtoBaddr(X)' which accepts the 
(BCPL) address of an ITS pair and returns the value of 
the ITS pair as a BCPL address. and 'Mt0Bstring(X 1 V)' 
which accepts the (BCPL) address 'X' of a MULTICS string 
spe:cifi<::?r and places a corresponding BCPL string in vector 'V'. 

Calling from a BCPL procedure to an EPL procedure ls done 
using the two 1 ibrary routines 'Getadr' and 'Call' (cf 
MSPM BZ,,.6.02). All of the arguments of 'Call' are addresses. 
The first argument is the address to be called. The remaining 
address<::?S wi 11 be converted to ITS pairs and stored in 
an £PL-format argument list. If any arguments require 
dot~ and specifiers. they must be generated by the caller 
before calling 'Call'. Two library functions. 'ITS' and 
'BtoMstring', are provided for this purpose. Function 
'ITS' creates an ITS pair from a BCPL address. Function 
'BtoMstring' creates a fixed length MULTICS character 
string from a BCPL string. MSPM BZ.6.02 contains more 
detail on 'ITS' and 'BtoMstring'. 

The only complicated part of the method for calling between 
EPL and BCPL procedures is the stack management. which 
was described in detail above. In general it is possible 
to call freely between EPL procedures and BCPL procedures 
if one remembers that in the absence of calls to 
'BCPLGL$SETAP' 1 there wi 11 not be any conflicts in stack 
usage. It is also worth noting that the EPL call 

CALL BCPLGL$SETAP (NULL)J 

is always a safe way of guaranteeing that BCPL programs 
which precede and follow the call will be independent. 

How to read EPLBSA produced by the BCPL compiler 

The BCPL compiler produces some convnents to help correlate 
the EPLBSA code with the source program: the source-program 
name of each variable is given at the point it is declaredJ 
the source name of each function and variable labels the 
corresponding entry pointJ and each call to a function 
or routine is labelled1 at its occurrence in the code, 
with the source name of the callee. 
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· Register usage by the code generators is as follows: 

A 
0 

AO 

x3-x4 

x5-x6 

x2 

xo 
x1 .x7 

usiad f,,:lr addresses or computations 

used for floating point. multiply. and divide 

always used as a pair - x4 = uppper half word. 
x3 = lower 

a pair like x3-x4 

contains the stack increment (frame size) 
during a cal 1 

used with BB for indirection 

unused 

Multiple location counters are used. as follows: 

tAA INC procedure segment main counter 

LASTC pn:>cedi.Jre segment builtin subroutines 

STATC 1 i nkag❖.~ segment 
in it ia.1 i zed 

static storage to be 

LSTATC linkage segment static storage not needing 
initialization 

IGL0BC procedure segment data to be put in the 
global vector 

The next part of this discussion consists of examples 
of BCPL statements and the code generated by them. together 
with a brief description where necessary. 

Ex9mple A 

let a.b,c = o.o.s 

let v =· vec 100 

dee la rat ions 

STZ APl6+10 
STZ AP! 6+11 
LOA s.DL 
STA APl6+12 

EAPBP AP I 6+ 14 
EAX3 AP, 6+ 14 
SBRBB AP 6+ 13 
SX L3 AP I 6+ 1 3 

"Declare a 
"Declare b 

"Dec Tare c 

"Declare v 
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This is an example of a very common operation, namely 
address generation. The variable 'v- is at location 19 
of the stack frame, The vector begins at location 20. 
'19- is written '6+13- because of a historical carry-over 
from G~P. 

ExameJe .a assignments 

a :•v[20] LOA APf 6+13 V 
EABBB O,AU 
LOA BB f20,AL 
STA APl6+10 a 

This· is an example of using an address. Addresses may 
be used from registers A or O, or from register pairs 
x3-x4 or x5-x6. 

v[20] := b[a] 

Example ,c, 
v[O] :• v(20] * a[b+c] 

EXUJDle D 

LOO APf 6+13 
LOA APf 6+11 
ADA APl6+10 
EABBB O,AU 
LOA BB I O,AL 
EABBB O,OU 
STA BB I O,OL 

V 
b 
a 

address arithmetic 

LOA APl6+10 a 
ADA AP f 6+ 11 b 
ADA APl6+12 c 
EAX4 0,AU 
EAX3 O,AL 
LOO APl6+13 v 
EABBB O,QU 
LOO BBl20,0L v[20] 
EABBB 0,4 
MPY BBf0,3 a[b+c] 
EA BBB AP I 6+ 1 3 v 
STA BBI0,8 

a string {does not need initialization) 

USE 
LS: NULL 

0CT 
0CT 

LSTATC 

005141142143 
144145000000 
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L6: 

L7: 

M .. addr,e~s (',.:his wi 11 be transformed into a BCPL 
address which wi 11 be stored in place of the EAPBP) 

USi: 
NULL 
EAPBP 
NULL 
EAPBP 

an addn~ss 

USE: 
EA f1BP 
ZERO 

to go in 

STATC 

LPIL8 label in 1 inkage seg. 

APIL9 label in procedure seg. 

global vector location 20 

IGL9)BC 
ABIL10 label in procedure seg. 
0,20 
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,cPL iftYoke4 threu9h Mrgedt 
!ontro1 CaFd ~ 014 bCPl t•st99 

' 

, II Thia is a aem~"itratlon ~f BetL code generation, 
2 // Thj jr~aiam 4~ei n~i ~i JftY~~iio an4 cann~t be exee~te4, 
l 
1 ,1~bal $t Demonstratl~n1100, run~,ion&101 s, 
S let ~emonstrat!on f~1,A2) ~ val~f $( 
~ let a;b•e ~ 0 
7 let•~ vte 100 
3 1 :• vC20J 
l Y[20] ,~ ,cal 
10 v[~] c~ v[20' * -[b♦e] 
11 e I= ~This is a st~ing~ 
12 • 1= runet!on(a, A1) 
13 Labels 
1, iabe1 ,~ Lab•l + Ai 
15 result!s 11 / tabe1 $) 

' 
J> 
"'0 
"'0 
fT1 
z 
C, -X 

3' 
C 
r 
-I -n 
V, 

~ 
V, 
-I 
rr1 
3 
I ,, 
;:o 
0 
G'> 

i 
i 
l'Tl 
:::0 
V, 

' 
J 
z 
i 
r 

V, 
l'Tl n 
-I -0 z 
0, 
N 
• 
°' • 
~ 

J 
G"> 
rr, 

.... .... 



! 
1256U 03 

r-
07•0ge68 OUTPUT FROM EPtBSA ASSEMBLY -I -n 

V, 

~EjLBSl. PACKAGE 10 VERSXQN, 15 MAY 68~ V, 
-< 

.E~LBSA, BEGtN COMPiiATIOI~ 
V, 
-I 
rr, 
~ 

.EPLBSl, ASSEMBLY or FILE $TEST99$, SEGfUNT NAM! XS TJ;ST99 I 
-0 ;o 

000000 , 8 
000000 2 •AM!: TEST99 ~ 
000000 3 r:u,z TES'1'99 ~ 

X 
s 000000 000032 " l,!NK SAVEB 1 (TIS'l'99).$V JTI 

;o s USE LlSTC V, 

0001114 6 LAS'fS NULL ' 
' USE LSTATC: i 

01 000016 000121 oooe oo 8 INlTSW: A!G INIT z 
9 USE STATC i 

10 E?GH'r r-
Al 000013 000000 000000 11 ass STA'l',£1 "TIMP STORAGE 

12 U$E IGLflBC 
000110 13 IGLOBI NOLL 

114 USE MAINC V, 

000000 15 STARTI NULL fT1 
n 

16 "OIN /LINK/STATC,LStATC/TEX?/IG,oac,LAStC j 
000000 000000 1'7 ENTRY TEST99 o 
000000 18 T!ST991 NULL z 

AA 000000 6 00022 3S21 20 19 SAVE CD 

AA 000001 2 00020 6521 00 N 
• 

AA 000002 2 000ij0 3521 00 0\. 
• 

AA 000003 2 77762 2524 00 ~ Al OOOOOij 2 777UO 3321 00 
AA 000005 6 00032 2501 00 

~ Ol 000006 000121 7070 00 20 'l'SX'1 INIT 
Al 000007 6 00020 1'731 20 21 B!'l'QRN 

(i) 
fT1 

AA ('100010 6 00010 0'73• 00 ..... 
11 000011 6 0002'4 6101 00 N 

Ol 000012 000110 ,,ot oo 22 TIA t2 
• 

J ) J~ 



' ' ' 
OA t"l00013 000110 ,101 00 23 TJA 1,3 

00001j 24 " 
00001i. 25 " 3: 

C 
00001ij 26 " MAX STACK USED• 0 r 
000014 2'7 SEGRE!' T~$T99,BJ"ONStS~t;Q~ --1 -000014 000011,l 28 EN'rRY DEMONS'IBA'fIO)t ("") 

V, 

00001:. 29 O!M<,NSTPAT!MH ~10:tt 
01 eooo 1'l 000127 70'10 00 30 isx7 BXSETU v, 

-< ,1 US! LSTATC V, 
-t 

eooon ,2 tU! MULL r'1 = Ll 000011 777761 3708 0~ 33 EAPtP STAT••-.&,I~ -I 
OA 000020 000015 6270 00 l 16 EAX"1 UlA -0 

:::0 
'" 000021 "00032 "1101 20 lS ISA L:t>"SAVEii. 1 * C, 

36 USE IU;NC 
G') 

000015 '' tlilAI NUl,L ~ 
3 

AA 000015 O 00012 l.&501 00 38 S!Z AP"'6•l.l ftDICJ.,11\E l 3 

AA 00001~ O 00013 ij501 00 J9 S'fZ AP"6•5 "BleLAII B rt\ 
:::0 

Al 00001'7 0 0001«. ~501 00 uo S'fZ AP*6+6 "DICl,ABE c; V, 

AA 000020 0 00016 3531 00 1.61 EAPBB AP"6+8 ' 
AA 000021 0 00016 6231 00 U2 EAX3 AP~6+8 J 
Al 000022 0 00015 5'631 00 U3 Si!BBB AP~6+"1 z 
AA 000023 0 00015 IHU1 00 ""' SU,3 AP*6♦, "BIC:L~lll V §s 
AA 00002&l o 00015 2351 00 us l,DA AP•6♦, r 

AA 000025 000000 313Q 01 U6 ElB8B 0 1 A1J 
AA 000026 3 0002il 2351 05 u' L!.'A es•20,At 
AA 00002''1 0 00012 7551 00 "8 STA AP•t+'6 
AA !,00030 0 00015 2361 00 U9 L1'Q AP*6+1 V, 

fTI 
AA 0000]1 0 00013 2351 00 so L?lA APi!l6+5 ("") 

AA 000032 0 00012 0751 00 51 ADA AP~6+4 -t -Al 000033 000000 3130 01 52 EABBB O,AU 0 z 
Al 00003'6 3 00000 2351 05 53 LrlA BB"O,AL 
AA 000035 000000 3130 02 54 EABSB o,0u OJ 

N 

Al 000036 3 0002" ,ss1 06 55 si1 B8"20,Qli • 
en 

AA 000031 O 00015 2351 00 56 l, r, A AP•6+7 • 
AA 00001.40 000000 621.0 01 5., EAXl4 0 1 AU ~ 
Al OOOOU1 000000 6230 os 58 EAXJ O,AL 
AA 000042 0 00012 2361 00 59 L1'Q AP~6+4 ~ 
Al 00001.ll 0 00013 0,61 00 60 ADQ AP•&+5 en 
AA OOOOUC. o 0001" o,,4 oo 61 Al!~Q At"6+6 

,.., 
-""' 



Al 0000'65 000000 3138 02 62 !lABBB o,gu .x 
AA 0000'66 3 00000 2311·1 06 63 l,J)Q ae•o,01i, C 

AA 000·041 000000 31lt> 1&& 611 EABBB 0 • " 
r-
-t 

AA 000050 3 0002" ~021 1! 65 MPY as·•20,3 -(") 

Al 000051 0 00015 2201 00 66 i-oxo AP~i+7 ~-~ 

AA 000052 000000 3130 10 61 EABBB 0,0 tn 
AA 000053 O 00015 7201 00 58 tX.lO Ap•t-+1 -< 

V, 
AA 000054 3 00000 7561 10 69 S!Q BB"O,O -t 
JU 000055 4' 00022 3531 00 10 EAP88 LP 9 L6 

,.,, 
3 

41 000056 ~ 00022 5231 00 71 !AX3 LP"L6 FORK ADt)RJ:SS I 

AA 00005'7 0 0001'6 5431 00 "12 SBIBB AP"'6+G 
"'tJ 
,.; 

Al 000060 0 00014' 4'431 00 13 SXX.3 AP*6+6 8 
AA 000061 0 00012 2351 00 14 tDA AP•6 ♦ 1t ~ -Al 000062 0 00171,& '1551 00 ,s S'?A AP"6+118 i Al 000063 0 00010 2351 00 16 l,DA APt16+2 fT1 
AA 000061.6 0 00175 1551 00 .,, S'fA AP•6+119 ~ 

AA 000065 000002 2351 o, '7 8 %,DA 21 DL 
tn 

\ 

AA 000066 0 00,11 7551 00 '79 S'?A AP•6+11S J AA 000067 00016"6 6220 00 eo EAX2 6+110 z 
AA 000010 1 00145 2351 00 81 LDl AB•101 i; AA 0000,1 000000 3;30 01 82 !ABBS O,AU ,-
AA 0000'2 0 00000 3571 00 8., S'f(:D AP-0 

"eA~L FUMCT?ON ~ 11 0000,l 3 00000 2721 05 8" TSBBP sa•o,11, 
AA 0000'7'6 1 00000 2351 00 85 ~DA 1e•o 
AA 0000,S 0 00012 7551 00 86 S'?A AP 11 6+"6 tn 

0000'75 87 L 1 I NULL rr, 

IU 0000,6 U 0001" 2351 00 88 LDA x.P•i.s n 
-I 

AA 000077 0 00011 0751 00 89 ADA AP.,6+3 -4A 000100 4 0001U 7551 00 90 S'fA LP 9 L5 0 z 
CXJ 
N 
• 
O'I 
• 
0 .r:-

t N0T£: £ALL-) $AVE) ANP I{ EitA. tR. N AS t;f/t)W/'{ HS~£ 
jg 

USI:. 1
' s re o'' 8ECAU<;£ D/= A HAA.l>WA~ I:. BU 6- :Z-H ,HS Ci) 
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