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TITLE MATRIX
+IDENT /1-004/ ; File: MATRIX.MAR Edit: LEB1004

S AAAL AL AR AR A A A A R A R S S R R 2222222222222 22222222212111

COPYRIGHT (¢) 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 NOTICE. THIS SOFTWARE OR ANY OTHER
COPIES THEREOF MAY NOT BE PROVIDED OR OTHERWISE MADE AVAILABLE TO ANY
OTHER PERSON. NO TITLE TO AND OWNERSHIP OF THE SOFTWARE IS HEREBY

«
“
a
«
t
“
L]
»
5
B
TRANSFERRED. *
.
.
L ]
«
B
*
.
«
»
-

THE INFORMATION IN THIS SOFTWARE IS SUBJECT TO CHANGE WITHOUT NOTICE
282P0§=?¥5£ NOT BE CONSTRUED AS A COMMITMENT BY DIGITAL EQUIPMENT

DIGITAL ASSUMES NO RESPONSIBILITY FOR THE USE OR RELIABILITY OF ITS
SOFTWARE ON EQUIPMENT WHICH IS NOT SUPPLIED BY DIGITAL.

LA B N N

LAAAARA A AR R Ad Rl s Al R i i I i I e I I 2222222222222 22¢%

W00 9090080000000 080080890000 00000 BeBeBeBeBewe

+
*

FACILITY: BASIC code support
ABSTRACT:

ENVIRONMENT: User Mode, AST Reentrant

MODIF IED BY:
s

1-001 - Original - contains FETCH and STORE macros
1-002 - Added code to handle arra;s of descriptors. Needed to add
Label declarations at beg nnin? of each macro. LEB 23-June-1982
1-003 = In the FETCH macro, after calling BASSFETCH_BFA the value must
be moved into RO. PLL 28-Jun=19
1=004 - Use offsets from the stack. LEB 9-Jul-1982

(TR E IR IR A A A R A R A A TR TR P P TR TR 1)
i
[l
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+SBTTL DECLARATIONS

: INCLUDE FILES:

LA TR TR TR 1

EXTERNAL DECLARATIONS:
.DSABL GBL
.EXTRN BASSK_ARGDONMAT

.EXTRN BASSK_DATTYPERR
JEXTRN BASSK_MATDIMERR
LEXTRN BASSK_ARRMUSSAM

.EXTRN BASSSTO_FA_W_R8
.EXTRN BASSSTOTF
.EXTRN BASSSTO”
.EXTRN BASSSTO.
.EXTRN BASSSTO
.EXTRN BASS$STO
.EXTRN BASS$STO
.EXTRN BASSF
.EXTRN BASSF
.EXTRN BASSF
EXTRN  BASSF
F
F

P
P

=Moo CIODoOM

JEXTRN BASS
JEXTRN BASS
JEXTRN BASSFET™
.EXTRN BASSMA

.EXTRN BASSSSCALE_R1
.EXTRN MTHSDINT R%
.EXTRN BASSSSTOP
.EXTRN BASSFETCH_BFA
.EXTRN BASSSTORE _BFA

MACROS:

§ EQUATED SYMBOLS:

16=SEP=1984 17:03:0

1
5

no>x

; define descriptor offseté
; use to get scale

BeBe B0 B0 B0 B0 0080 8090909090900 %0%090%0008090980%0%0%080%0%080%0%e

Prevent undeclared
symbols from being
automatically global.
signalled if all 3 blocks
not present in array desc
or dimct = 0
signalled if dtype of arra
isn't word long float double
signalled if # of dims on
source arrays don't agree
signalled if upper and lower
bnds not same on src arrays
array element store for word
array element store for long
array element store - float

array element store - double
array element store - byte
array element store - gfloat
array element store - hfloat
array element fetch - word
array element fetch - long
array element fetch - float
array element fetch - double
array element fetch - byte
array element fetch - gfloat

array element fetch - hfloat

check if redimensioning of

destdargty is necessary, if
0

scale for double procision

truncate dbl precision number

signal fatal errors

ETCH fetch an element from an array
TORE store an element into an array
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3 louor_bnd% =0

s lower _bndl = &

3 upper_bndl =

: save_srcl = 1
dscST_L1_1 = 2¢
dscSl_ul_1 = 28
dsc$i_L1_2 = g
dsc$l _ul 2 =
dscSL_L2_2 = 36
dscSl_ue_2 = 40

: OWN STORAGE:

: PSECT DECLARATIONS:

16-SEP=-1984 17:03:05.%2 Page 3

LR TR TR TR TE TR TR LA DA T

.PSECT _BASSCODE PIC, USR, CON, REL, LCL,

EXE, RD, NOWRT, LONG

stack offset for
stack offset for
stack offset for

offset for
offset if 1

stack

desc
desc
desc
desc
desc
desc

SHR,

offset if
offset if
offset if
offset i
offset if

1
2

3

temp
temp
temp
temp
sub
sub
ub
sub
sub
sub




MATRIX.MAR;1 16=-SEP=-1984 17:03:05.;

L12: PUSHL R2

4
5 Page &

*

These macros are a substituto for calls to the arrly fetch and store
routines. They will call the BASS routinos onl }he array is a
virtual array. Otheruiso. they will calculate he Linear index into
the arro; via the INDEX instruction. (Note that BASIC Erograns must
be able to handle FORTRAN arra¥s. s0 the code must che for rra;
stored by column.) The INDEX instructions should provide a s gni icant
g:rtoraauco inprovonent over calling a routine for each elemen

e array.

.MACRO FETCH array_dtype,?L1,20L2,7L3,720L10,72L11,7L12,7L21 ; fetch an array element
CMP8 dsatb dtype(RO). #dscSk_dtype_dsc ; descriptor?

BNEQ

MOVL k(RO) ; fetch addr of descriptor
MOVB dscSb’ dtype(Rk). dtype(SP) ; store data t¥pe from desc
MOVB dscSb class(R4), class(SP) ; store class from desc
MOVAL dltl(SP) pointer (SP)

MOVW str_Llen(5P)

CMPB dscfb dimct(RO), M : check # of dimensions
BNEQ L12 : branch if 2 dimensions
PUSHL R1 ; value of 1st index
PUSHAL value_desc+4(SP) ; addr of value desc

PUSHL RO ; addr of array desc

CALLS #3, G‘BASSFEICH _BFA

ggv‘arrll dtype data(SP), RO ; put value into RO

value of 2nd index

PUSHL R1 ; value of 1st index
PUSHAL value_desc+8(SP) ; addr of value desc
PUSHL RO ; addr of array desc
CALLS #4 G‘BASSFETCH _BFA

gov'arrol dtype data(SP), RO ; put value into RO

L10: CMPB dsch class(RO), #dscSk_class bfa svirtual array?

BNEQ : No
éas G‘BASSFET FA_'array_dtype' _R8 ; zes. use the fetch routine
: done
L1: BBS 05 10(RO), L2 : br if array stored by cols
CMPB dsch dllCt(RO) " : 1or 2 dims?

BNEQ : 2 dims
MOVZWL dscsu length(RO) make length Llongword
INDEX R1, dSc$L L 1(&6) dscSl _ul 1(a6) R&, R

ADDL dsc$a_a0( RO R3 : add start addr to offset
ggv‘arra dtype’ (R3), RO : res?rn elenent in RO
L11: INDEX , dscSL_L1_2(R0O), dsc$l_ul Z(Rb) dscsl -2(&0) #0, R3
;1 ~ M2 “[Li's are zero)

L2: CMPB dscSb_ d\nct(RO)

MOVIWL dscSw_Llength(RO) 2 ed longuord length for INDEX
INDEX K2, dScSL_L2_ ztnb) “dscst _u2_ 2(ab> R

; e (175 W3y o Length
ADDL dsc$a aO(RO). R3 onpute addr of element
gov'arral dtype’ (R3), RO Seturn element in RO
one

1 or 2 dims?




L21:

L3:

4
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BNEQ L21 ; 2 dims

MOVZWL 3:3& Llength(RO), R& ke length_Longword
INDEX $L_L1_1(RO), dscSL_ul 1(nb> #0, R3

ADDL dsc$a o 0(R0)S R3 ; add start addr to offset
gov'arra dtype' (RY), : rtturn etenent in RO

1 dim don
INDEX R; dscSL_L2_2(RO), dsc$l_u2_ Z(Rb) dscSl nl(RO) #0, R3

: J » Ml “[Li's are zerol
MOVZWL dscSw_Llength(RO) eed longword length for INDEX
INDEX R1, dScSL_L1 2<a6) dsc!l _ul 2(a6> . R3, R3

: (l * (3T M) e length
ADDL dsc$a aO(RO). R3

: compute addr of element
MOV'array_dtype' (R3), RO s return element in RO

.ENDM
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-MACRO STORE array_dtype,?L1,7L2,7L3,7L4,7L5,7L6,7L7,7L8,72L9,70L10,2L11,2L12,7L21,2L30, % 31,2032, 7L41,7L50,7L51,7L52, 7L 61,

® IDN ‘arra

BNEQ
MOVL 4(R4), RO

MOVB dscsb_ dtype(RO), dtype(SP)
MOVB dscSb class(RO), class(SP)
MOVAL dltl(SP) pointer (SP)
MOVW str_ lon(SP)

CMPB ds&ib dimct(R4), #1

BNEQ

PUSHL

PUSHL R&

PUSHAL value desc+8(SP)
CALLS 03 G*BASSSTORE _BFA

BRW

L12: PUSHL R6
PUSHL RS
PUSHL R4

PUSHAL value desc+12(SP)
CALLS  #4,G*BASSSTORE_BFA
BRW L9’

1
16=-SEP-1984 17:03:03.52 Page 6

array is hfloat

l dt‘po' H
CMPB Esatb dtype(R&T, dsc‘k_dtype_dsc descriptor?

- fetch addr of descriptor
; load in data typ
: load in class ¥ield

check # of dimensions
branch if 2 dimensions
value of 1st index
addr of array desc
addr of value desc

AR TR T TR T

: value of 2nd index
; value of 1st index
; addr of array desc
; addr of value desc

L10: CMPB d#ctb_class(nb). #dscSk_clazs_bfa ; virtual array?

L
JSB G;BASSSTO_FA_'array_dtype'_RB

L
L1: 8BS #5, 10(R4), L2
CMPB dscSb_dimct(R4), M
BNEQ LM
MOVZWL dscSu _Llength(R4)

no
yes, call store routine
done ;

br if stored row-wise

1 or 2 dim?

: 2 dims

make lengthrlongword

INDEX RS, dsc$L L1 1(nl) ascst _ul 1(nl) RS,

ADDL dscSa_a0(R4)’;
SOV'arralgdtype RO (R7)

; add start addr to offset
: store ole-ent from RO

dim don
L11: INDEX RS, dscSL_L1_2(R4), dsc$l_ul ztnl, asagt az(aa) 20, R7

MOVZWL dscSw_Llength(Ré4)

INDEX R6, dScSl_L2 Z(RL) dsctl _u2 2(&1)

ADDL dsc$a oO(ﬁA) R?7

MOV'array dtype' RO, (R7)
BRY L9
L2: g:PB dscsb dimct(R4), M

MOVZWL dscSw length(k

4)
INDEX R6, dscSl L 1;nl) dscSl _ul l(al)

e gy '0(") RO, (R7)
arra .
o St { pincis

i
auord le?gth for INDEX

;04 (1 * M)« length
: conputo addr of elenent
; store element from R

: 1or2dim?

Beb Tensth § d
ength longwor

- S T

: add start addr to offset
: store eloncnt from RO

dim don
L21: INDEX R6, dscSL_L2_2(R4), dsc$l_u2 ztnL)J dsc?l .1(n‘) #0, R7

MOVZIWL dscSw_length(R4)

INDEX RS, dScsL_L1 Z(RL) ascst,u1,2(nl)

ADDL  dsc$a_a0(R4), R7

onauor9 longth for INDEX

R RN n1)) * length
; compute addr of element

oy s

e e o i s M ) e e M i A i
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H?g;array dtype' RO, (R7) ; store element from RO
AF IDN arra; dtlpo' G array is gfloat
g::g E;ssb dtype(R27, dscik_dtype_dsc ; descriptor?
MOVL 4&(R2), RO ; fetch addr of descriptor
MOVB dscSb’ _dtype(RQ), dtype(SP) ; load in data t¥
MOVB dscSb class(RO), class(SP) ;s load in class field
MOVAL dlta(SP) pointer (SP)
MOVW str_Len(SP)
CMPB sfb dinct(RZ). " ; check # of diaensions
BNEQ § ; branch if 2 dimensions
PUSHL R s value of 1st index
PUSHL ; addr of array desc
PUSHAL vglue desc+8(SP) ; addr of value desc
g:tts f G*BASSSTORE _BFA
L32: PUSHL R& ; value of 2nd index
PUSHL RS ; value of 1st index
PUSHL R2 . addr of array desc
PUSHAL value desc+12(SP) ; addr of value desc
83&“ 03 .G*BASSSTORE _BFA
L30: g::g dgctb class(R2), W#dscSk_class bfa ; virtual array?
: no
JSB G‘BAS‘S!O FA_'array_dtype' R8 ; yes, call store routine
BRW : done ;
L3: 8BS 05 10(R2), : br if_stored row-wise
CMPB d;ch dinct(RZ) n : 1or 2 dim?
BNEQ : 2 dins
MOVZWL dscSu _length(R2) length longword
INDEX R3, dsc$L L1 1(aé) dscsl _ul 1(n2) ae #0, RS
ADDL dsc$a aO(lZ RS : add start addr to offset
goz'arralthype RO, (RS) : stgro 5lenont from RO
L31: INDEX R3, dscSL_L1_2(R2), dsc$l_ul 2(a2> dscgl m2(R2), #0, RS
MOVZWL dscSw_length(R2) guorg longth for INDEX
INDEX R4, dScSL_L2 2(né) dscSt_uz,Z(nkx
iJ nz)) * length
ADDL dscSa_ aO(RZ) RS : couputo addr of element
325""'{;“”' RO, (RS) : store element from RO
Lé&: CMPB dscib _dimct(R2), N : 1 or 2 dim?
BNEQ L& 2 dims
MOVZuL dsciu _length(R2) make length longword
INDEX R4, dsc$L L1 1(&2) ascSt _ul t(ab) R6, #0, RS
Aoog dsc!a aO(IZ : add start addr to offsot
arralgdtype RO. (RS) : stgge glolcnt from R
Lé1: INDEI R4, dscSL_L2_2(R2), dsctl M1(R2), #0, RS

MOVZuL ;cSu length(R2)
INDEX ascst §) 2(n2>

ADDL dsc$a_a0(R2), RS

dscSl_u2 Z(RQ)J

dscil_ul_?(ﬂ?)

onguorg longth for INDEX

{1+ n1)) * length
3 conputo addr of element
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H?g;orroy dtype' RO, (RS) ; store element from RO
IF IDN array dtype', D array is double

g::g dgatb dtype(k!?. lgscﬁk_dtype-dsc : ao;criptor’

MOVL L(RZ) ; fetch addr of descriptor
MOVB dscSb’ dtypo(k ) dtype(SP) ; load in data typ 4
MOvB dscSb class(RO), class(SP) : load in class ¥ield
MOVAL data(SP) pointcr (SP)

MOVW #10, str lon(gP)
CMPB iiib _dimct(R2), M

PUSHL R

PUSHL &

PUSHAL value desc+B(SP)
CALLS 33 G*BASSSTORE _BFA

check # of dimensions
branch if 2 dimensions
value of 1st index
addr of array desc
addr of value desc

LS2: PUSHL R6 ; value of 2nd index
PUSHL R3 ; value of 1st index
PUSHL R2 ; addr of array desc

PUSHAL value desc+12(SP)

addr of value desc
CALLS lg .G*BASSSTORE BFA

BRW
LS0: Eﬂ?ﬂ d;ctb class(R2), #dscSk_class bfa ; virtual array?
no
égs G;BASSSTO FA_'array_dtype'_R8 call store routine

done
LS: BBS IS 10(R2), br if stored col=-wise

CMPB dsc$b diact(RZ) 1 or 2 dim?

BNEQ LS1 : 2 d ms

MOVZWL dscSu length(RZ) length Llongword
INDEX R3, dscsl 1_1(&2) dscSl _ul 1<n2) ne. #0, RS

ADDL dsc$a aO(RZ). RS : add start addr to offset
ggv'arralthype RO, (RS) ; store element from RO

: 1 dim done
LS1:  INDEX R3, dsc$L_L1_2(R2), dscsl_u1_z(né)l dscgl m2(R2), #0, RS

MOVZuWL dsctu _length(R2) guorg length for INDEX
INDEX . dscSL_L2_ z(aé) dscsl_uz,ztaé)
e s n2)) * Length

ADDL dscSa_ aO(RZ) RS : conputc addr of olo-ont

ggx'lrrl{ dtype' RO. (RS) : ztore element from RO
L6: CMPB dscSb_dimct(R2), : 1or 2 dim?

BNEQ L6 : 2 dins

MOVIWL dscSw l;ngth(ﬂ?) e Length longword

INDEX R&, dsc$l L1_1(R2), dscSl _ul 1(&2) no #0, RS

ADDL dscSa a0 RS : add stcrt addr to offset

32V'arra{9dtype RO, (RS) : storo olelont from RO

dim
L61: INDEX R4, dscS$L_L2_2(R2), dsc$l_u2 Z(RQ)J dscst .1(:2) #0, RS

MOVZWL dscSw_Llength(R2) zuorg longth for INDEX
INDEX  R3, dScSL_L1 2(aé) dscsl_ul_ztné)

: TR HIR Length
ADDL dsc$a_a0(R2), R ; compute addr of element
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MOV'array_dtype' RO, (RS) ; store element from RO
IFF . array t{p. other than double
gzgg E’asb_dtypo(n1). #dscSk_dtype_dsc ; descriptor?
MOVL 4(R1), RO ; fetch addr of descriptor
MOVB dscSb_dtype(RO), dtype(SP) ; load in data t;pe
MOvB dscSb class(RO), class(SP) ; load in class field
MOVAL data(SP), pointer (SP)
MOVW #10, str_Llen(SP)
CMPB d;s‘b_dinctta1). " ; check # of dimensions
BNEQ L ; branch if 2 dimensions
PUSHL Rg ; value of 1st index
PUSHL R ; addr of array desc
PUSHAL value_desc+8(SP) ; addr of value desc
CALLS  #3,G*BASSSTORE_BFA
BRW L9
L72: PUSHL R3 ; value of 2nd index
PUSHL R2 ; value of 1st index
PUSHL R1 ; addr of array desc
PUSHAL value_desc+12(SP) ; addr of value desc
g:bLS :8.6‘8ASSS!ORE-8FA
L70: (MPB d,ctb_cllss(a1). #dscSk_class_bfa ;virtual array?
BNEQ L : no
JSB G*BASSSTO_FA_'array_dtype'_R8 ; call store routine
BRW L9 ; done »
L7: BBS #5, 10(R1), LB ; br if stored col-wise
CMPB dscSb_dimct(R1), M : 1or2dim?
BNEQ L7 : 2 dims
MOVZIWL dscSw_Length(R1), RS : make length longword
INDEX R2, dsc$L_L1_1(RT), dseSt_u1_1(R1), RS, #G, R4
ADDL dsc$a_a0(R1)7 Ré ; add start addr to offset
HOV'arral dtype’ RO, (R&) : store element from RO
Bftw o : 1 dim done
L71:  INDEX R2, dscSL_L1_2(R1), dsctt,ul_z(ni)i dsa%l_nZ(R1). #0, R4
: ]
MOVIWL dscSw_length(R1), RS : longuord length for INDEX
INDEX R3, dscSL_L2_2(R1), dsc$l_u2_2(R1), RS, R4, R4
s (U +# (1 » M2)) * Length
ADDL dsc$a_a0(R1), R4 ; compute addr of element
Hov'arra{ dtype’ RO, (R&) : store element from RO
BRW g : done
L8: CMPB  dscSb_dimct(R1), ” : 1or 2 dim?
BNEQ L81 ; 2 dims
MOVZWL dscSw_Length(R1), RS : make length longword
INDEX R3, dsc$L L1_1(RT), dscst_u1_1(R1), RS, #0, R4
ADDL dscS$a_a0(R1)7 Ré4 ; add start addr to offset
nov'arra{ dtype’ RO, (R4) : store element from RO
B 3 : 1 dim done
L81:  INDEX R3, dscSL_L2_2(R1), ascsl_uz,zcni)J gsﬁ%l-nl(al). #0, R&
MOVZIWL dscSw_Llength(R1), RS : longuord length for INDEX
INDEX R2, dscSL_L1_2(RT), dscst_u1_2(RY), RS, R4, R4
; (1 4°(J * M1)) * Length
ADDL dsc$a_a0(R1), Ré ; compute addr of element

MOV'array_dtype'

RO, (R4) :

e

1
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store element from RO
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L9:

F1
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