B8BBBBBBBBBA
888888888888
B88BB8B88888B888
B8B8 888
888 888
888 888
888 888
888 888
888 888
888888888888
888888888888
888888888888
888 888
BBB 888
888 888
888 888
888 888
888 688
8888888888886
8B8B8B888B8A8

888885888868

AAAAAAAAA

AAAAAAAAA

AAAAAAAAA
AAA AAA
AAA AAA
AAA AAA
AAA AAA
AAA AAA
AAA AAA
AAA AAA
AAA AAA
AAA AAA
AAAAAAAAAAAAAAA
AAAAAAAAAAAAAAA
AAAAAAAAAAAAAAA
AAA AAA
AAA AAA
AAA AAA
AAA AAA
AAA AAA
AAA AAA

wvIrnwnUVnnWL
wviLnnhuninwm
wvnnNnnnnNnw

wwnwv
wwnn
(7417217,
wwnw;m
wvno
wvnn
wunwm
(741717, ]
wwnwm

[T R 7 T Y7 A7 17, )
vV nNWm
LAWNWVIWVNWVNIWL

VL wm
(7427, X7, )
LW
1 7427,17, )
wvunwm
[P X 7o 17, )
wnnw
wVurwm
17 X717, )
[T, 17,1, )
wnw
wmwnwm

RRRRRRRRRRRR
RRRRRRRRRRRR
RRRRRRRRRRRR
RRR RRR
RRR RRR
RRR RRR
RRR RRR
RRR RRR
RRR RRR
RRRRRRRRRRRR
RRRRRRRRRRRR
RRRRRRRRRRRR
RRR  RRR

RRR  RRR

RRR  RRR

RRR RRR
RRR RRR
RRR RRR
RRR RRR
RRR RRR
RRR RRR

=l ) o e ) ) e e ) el ) o o ) —f e = —§ — —4
) o e ] o e e ) ) =l e =4
) e o ) e e e el ] e e ) e ol e ) et e =4
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eef [LEe*]De*BASFRAME
BBBBBBBB AAAAAA SSSSSSSS  FFFFFFFFFF RRRRRRRR AAAAAA MM MM
BBB8BBBA AAAAAA SSSSSSSS  FFFFFFFFFF  RRRRRRRR AAAAAA MM MM
B8 BB AA AA SS FF RR RR AA AA  MMMM  MMMM
B8 BB AA AA SS FF RR RR AA AA  MMMM  MMMM
88 BB AA AA SS FF RR RR AA AA MM MM MM
88 BB AA AA SS Ff RR RR AA AA MM MM MM
88BB88BEBAB AA AA $SS5SSS FFFFFFFF RRRRRRRR AA AA MM MM
B8B8BBBBABB AA AA $SS5SSS FFFFFFFF RRRRRRRR AA AA MM MM
B8 BB AAAAAAAAAA SS FF RR RR AAAAAAAAAA MM MM
8e BB AAAAAAAAAA SS FF RR RR AAAAAAAAAA MM MM
88 BB AA AA SS FF RR RR AA AA MM MM
88 BB AA AA SS fF RR RR AA AA MM MM
BBBBBBBAB AA AA  SSSSSSSS FF RR RR AA AA MM MM
B8B8B8BB8BB AA AA  S$5S5S5S5SS FF RR RR AA AA MM MM
RRRRRRRR EEEEEEEEEE QQQQaaQ
RRRRRRRR EEEEEEEEEE QQaoaqQ
RR RR EE QQ QQ
RR RR EE Qa Qa
RR RR EE QQ QQ
RR RR EE QQ QQ
RRRRRRRR EEEEEEEE QQ QQ
RRRRRRRR EEEEEEEE Qa QQ
RR RR EE Q@ Q0 QQ >
RR RR EE Q@ Q0 Q0
RR RR EE QQ QQ
RR RR EE QQ Qa
RR RR EEEEEEEEEE QaQQ QQ
RR RR EEEEEEEEEE 0Ge0 QaQ

mm
mm
mm
mm
mm
mm
mm
mm

mmmmmmmmmmmmmmmm
mmMmmmmmmmmmmmmmm
mm
mm
mm
mm
mm
mm

mm
mm
mm
mm
mm
mm
mm
mm
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L+ ‘
! This file, BASFRAME.REQ, defines the frame control data for
! a BASIC procedure. Edit: PLL1010

!it'tt"""'t""tt'tt""t'tt't'ttt't'.t"t""ﬁ't"""tt"t"ttit"tii"t

| o
e
i e
i e
i
ie
ie
ie
ie
ie
e
i
ie
e
ie
ie
e
e
e
i

!"'t""'."'tt'tit.tt.tf.t'tttiii"itt"'tt""t.ttt'fi'ttit'i'i't"'t""

'
‘e

COPYRIGHT (c) 1978, 1980, 1982, 1984 BY
DIGITAL EQUIPMENT CORPORATION, MAYNARD, MASSACHUSETTS.
ALL RIGHTS RESERVED.

THIS SOFTWARE IS FURNISHED UNDER A LICENSE AND MAY BE USED AND COPIED
ONLY IN ACCORDANCE WITH THE TERMS OF SUCH LICENSE AND WITH THE
INCLUSION OF THE ABOVE COPYRIGHT NOTJCE. THIS SOFTWARE OR ANY OTHER
COPIES THEREOF MAY NOT BE PROVIDED OR OTHERWISE MADE AVAILABLE TO ANY
?;:52;:5:28"' NO TITLE TO AND OWNERSHIP OF THE SOFTWARE IS HEREBY

THE INFORMATION IN THIS SOFTWARE IS SUBJECT TO CHANGE WITHOUT NOTICE
2329032??63 NOT BE (CONSTRUED AS A COMMITMENT BY DIGITAL EQUIPMENT

DIGITAL ASSUMES NO RESPONS B%

IBILITY FOR THE USE OR RELIABILITY OF ITS
SOF TWARE ON EQUIPMENT WHICH

L
S NOT SUPPLIED 8Y DIGITAL.

! Edit History:

P p R M S am P A WO ot et At U an s s e ek A

1-005 - Remove the PRINT statement, for the new BLISS compiler.
JBS 02-0C1-1979

1-006 - Add macro to pick up scale. 29-0ct-79

1-007 - Add coP‘r18ht notice. SBL 11-Mar-1980

1-008 - Add BSFSA_RTA_DESC and BSFSM_FCD DV. PLL 12-May-1982

1-009 - Add BSFSM_FCD_RND. PLL 10-Jun=-1982 .

1-010 - Change de¥ of "BSFSA_RTA_DESC (was overlapping BSFSA_USER_HAND).
PLL T0-Aug-1982

FIELD
BSFSF(D =

be
'

0-001 Initial coding from BP2VAXDGC. JBS 19-NOV-78

1-001 - Make version 1 to conform to version numbering standard.
(The conversion from BASS prefixes to BSFS prefixes will
be in a future revision.) JBS 27-NOV~-78

1-002 - Convert from BAS to BSF prefixes, and add BSF$A_BASE_R9.
JBS 08-FEB-1979

1-003 - Add BSFSK_LENFCDMAJ, BSFSK_LENFCODEF and BSFSK_LENFCDDFS.

JBS 09-FEB-1979
Add BSFSV_FCD_Iv. JBS 11-SEP-1979

b
]
(=
o
¥
'

SET

The following appear only in major frames.

*
*
4
*
"
]
*
]
*
®
*
) ]
)
*
 J
*
L]
L 4
4
L
]

1
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BSFSA_RTA DESC = (=72, 0
! BSFSA_USER_HAND = (-68, § xBPVAL, 01,

BSFSAZBASETPC = [-64, 0, XBPVAL, 0]

BSFSA_CUR_BATA = {-60, O, xBPVAL, 0.

YBPVAL, 0], ptr to run-time array dscs
(never accessed from FP)
tirst byte of code

current byte of data text

BSFSACEND_DATA = [-56 XBPVAL, 0], last byte + 1 of data text
BSFSBTSCATV_PAC = [=50, 0, 8, 1], scale for packed, 0 to -6.
BSF$B_SCA v _DOU = [-51, 0, 8, 1], scale for double, 0 to -6.
e BSFSD_SCACE_DOU = [-48, 0, 0, 0], scale for double, 1 to 10v+6
g The following are also in DEF and DEFe* frames
' BSFSA_INIT_ARG = [-40, 0, XBPVAL, 0], ! pointer to INIT arg list
BSFSL_INIT REL = (-36, 0, XIBPVAL, 1], ! relocation for INIT arg list
BSFSA_STR_DESC = (-32, 0, XBPVAL, 01, ! dynamic string descriptors

‘s

E The following are also 1n GOSUB, CONDITION HANDLING and IOL frames
e
BSFSB_LEN F(D -28, 0, 8, 0 length of FCD

- 0 03;
BSFSATBASEZSP = (-8, 0, fBpvaL, 01,
. BSFSAZMARK™= [~4, 0. I8PVAL, 03,

! The following are also in non-BASIC frames.

BSFSA_HANDLER = [0, 0, XBPVAL, 0]
BSFSA_SAVED_AP = (8, O, 38PVAL, 0]
BSFSAZSAVEDFP = (12, 0, XBPVAL, 03,
?EESA_SAVED_PC C16. 0, XBPVAL., 0]

SP for this procedure
Last mark PC

- = ( !
BSF$B_PROC_CODE = [-27,°0. 8, 12 i frame type, see below
BSFSW_FCD _FLAGS = [-26, 0, 16, 0] . frame flags, see below
BSFSAZPROT_ID = [-24, 0, fBPVAL, 03, | info for Trame
BSFSA_BASE_R9 = (-20, O, XBPVAL, 0] ! R9 for this procedure
BSFSA_BASE_R10 = [-16, 0, IBPVAL, 03. i R10 for this procedure
BSFSA_BASE_R11 = (=12 XBPVAL ! R11 for this procedure

1

exception handler

previous value of AP

previous value of FP

return address in previous frame

e
' Define the frame type codes.

LITERAL
BSFSK_PROC_MAIN =
BSF$K_PROCTSUB = 2
BSF$K”PROC EXTF
BSF3K"PROC-DEF = &
BSFS$K_PROC™DEFS
BSF$K_PROC-GOSB
BSF $K"PROC “ONER
BSFSKPROCTIOL = 8;

main program
subprogram .
external function
DEF function

DEF+ function
GOSUB (subroutine)
condition handler
Immediate, On-Line

-

"o
NONVR e =
L

le
; Define the bits in the flags word.

LITERAL _ . o
BSFSM_FCD_LONG = 1415, ! compiled with 32-bit integers




BASFRAME .REQ; 1

SOme new names.

R R N R I Ll

FIELD
BSFSMAJOR_FRAME =
SET

BSFSA_USER_HAND =
BSFSA_CODE"BEG =
BSFSA_CUR_DBTA
BSFSAZEND_DTA
BSFSB_SCA_V_PA
BSFSB_SCATV_DO
8SFSD_SCACE_DO
BSFSA_INIT_ARG =
BSFSL_INITTREL
BSFSA_STR_BESC
BSFSB_LEN_FCD
BSF$B8_PROT_COD
BSFSW_FCD _FLA
BSFSATPROT_IN
BSFSA_BASE_R9
BSFSATBASE R}
P

cCcroumn
"o e

tEm s i@ mi g

BSFSA-BASE "R
BSFSABASE S
BSFSA MARK ™=
?EE‘FQAHE_BAS

sEmsamsam e w o m

le

The frame control data fo
is pointed to by R11, but R11 is offset by 19
base of the frame so that the compiled code can more frequently
use byte offsets from R11 to address its local variables.
Theretore, to address the frame of the major procedure we need

) 1o avoid a proliferation of names, we name below
only the fields we reference directly off of R11; the other fields
are referenced by removing the offset first.

-—h b

11
16-SEP-1984 16:47:4?.86 Page 3

r the currently acti

127, 0. XBPVAL, 0],
31,°0, "XBPVAL, 03,
S. 0‘ xBPVAL‘ o]p
9. 0. XBPVAL. 01,
143,°0, 8, 15,

144, 0. 8. 11,

1‘7. 0. 0' OJO
55,°0. XBPVAL. 0].
59. 0. XBPVAL. 1.
63, 0' xBPVAL. OJ‘
7.°0.°8, 0]
148.°0,°8, 11

169, 0. 16, 03,

171, 0. YBPVAL. 0],
s O, &8PvAL, 03
7§, 0, x8PvAl, 0],
83. 0. XBPVAL. 03,
7.0, %BPVAL, 03,

0. ¥8PvVAL, 01,
96,70, 0, 0]

|
.
|
.
|
.
|
.
1
.
|

ge

compiled with double floating

procedure returns a string

result

ggﬁcial ON ERROR initial processing

s procedure has 1V set

decimal overflow enabled if set

decimal rounding if set

major procedure
bytes from the

user's error handling flag
first byte of code

current byte of DATA text
Last byte + 1 of DATA text
scale for packed, 0 to -6.
scale for double, 0 to -6.

scale for double, 1 to 10e+§

pointer to INIT ar? list
relocation for INIT a
dynamic string descriptors
length of FCD
frame type. see above
frare flags, see below
info for
R9 for this procedure
R10 for this procedure
R11 for this procedure
SP for this procedure
! last mark PC
base of major frame

! The minor frame is arranged differently because the offset to

! R10 iy different,

MACRO
BSFSMINOR _FRAME =
BSFSMAJOR_FRAME %;

I e

: The following are the Lengths of the F(D
! edach of the program units.

Bl

| s However, the only offset we use in the
: minor frame is BSFSA_USER_HAND, so we can sim
' BSFSMINOR_FRAME as being the same as BSF$MAJO

F define
RAME .

art of the BASIC frame for
There are really only three lengths, but

arg List

rame, see BSFSA_PROC_ID
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. we use separate names for many of them to improve the internal
! documentation.

LITERAL
BSFSK_LENFCDMAY = 68 ! Length of a _major frame F(D
BSFSKZLENFCOMAJ2 = 72, ! Length of V2 major frame F(D
BSFSK_LENFCODEF = 44, ! Length of a DEF function F(D
BSFOK_LENFCDDFS = 44, : Length of a DEF* function FCD
BSFSK_LENFCDGSB = 32, ! Length of a GOSUB frame F(D
BSFSK_LENFCDONE = 32, ! Length of an ON ERROR frame F(D
BSFSK_LENFCDIOL = 32; ! length of an JOL frame F(D

‘e
' This macro gets the scate factor from the frame of the caller if the caller

: was a BASIC frame. This mccro is used in the BASIC string routines which
E do string to numeric conversions and therefore need to know the scale factor

MACRO
$BASSSCALE
BEGIN
EXTERNAL ROUTINE
BASSSSCALE_L _R1 : BASSSCALE_JSB;
BUILTIN FP;

"

LOCAL FMP : REF BLOCK [0, BYTEJ FIELD (BSFSFCD); ' our frame
FMP = FP;
ga3$§SCALE,L_R1 (.FMP [BSF$A_SAVED_FPJ)

' End ot file BASFRAME.REQ
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