Notes on the back story of this document:

The HP-86/87 binary CMAT 1.0, was created by me at the time I was professionally working with
these machines back in the 80's. It consists of 644 lines of Capricorn assembler code which I wrote to
speed up my firm's engineering programs without requiring our clients to buy the very expensive and
hard-to-get Matrix ROMC(s).

CMAT implements 32 basic matrix functions and statements in a very novel way, namely using strings
(say Vertical_Loads$) instead of array variables. This is the only way I found to implement
array functions on my own, as the official HP documentation I had at hand for the HP-86/87
Assembler ROM (namely its Owner's Handbook) was extremely poor and gave very little details on
the necessary calls to the System ROMs or the structures, polls and pointers involved. As there was
no Internet back then and local HP people seemed to know even less than me, I opted for using
strings, which at least were somewhat documented.

In the end, and although the functions/statements implemented were somewhat ad-hoc for our
programs, the approach worked nicely and indeed they were significantly speeded up at no additional
cost or inconvenience to our customers.

Eventually, I intended to upgrade it to a new version, CMAT 2.0, including many more and much
more conventional matrix functions and statements, but could never get to do it because a decision
was made by the powers-that-be to abandon Series 80 and use Series 200 machines instead. Those
machines (HP 9816/26/36) were essentially incompatible with Series 80, their respective BASIC
dialects were very different in many important aspects and the binaries were utterly incompatible too
(Capricorn vs. 68000) so our many programs would have to be rewritten from scratch, which was
worth the trouble and the expense because the new machines were at least 15x-30x faster than the
older ones and we had to remain competitive, so I wrote instead XLATOR, a Series 80-to-Series 200
converter.

The source code is heavily commented (in Spanish) so you'll be able to easily follow it. Enjoy !

Valentin Albillo, 05-09-2021
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JHP COPERAUX
BYT 52,5¢
LDM R4s,=E0,
JHMP COPERAUX
BYT D258
LDM R4&, =GR,
JMP SU!ERHUX
BYT -

LM
JMp
BYT
L.DM
BN
LDMD R26 ,=RBINTAR
LDE RAT, =316
STMD R4%
LDHMD R
PUMD Pﬁx}*R&
POMD R4S -R12
POMD R3O, -R12
S5THMbD R45='§¥P”
LDMT R32 -
LDMT R, = —
LDMI i””,wPTP?W
LMD R7E, =PTRZ
PUMD R75, +Ré
POMD RES,-R12
POME RAL,-R12
STHD RES, “PTRR
LDMY R3BZ,=PTRZ~
LDMT RZ4, =PTRE-
LDMT P*&} TR G-
LDMD RS, =PTRZ
PUMD P/u;#R&
CHM R20,R24

JNZ CHMAERR

G R .';,"(L.-.)

JHE DHEMaBERR
SUMD RED +R1E
5TM R3D,REE

CLE RHY

JEH =RESMEN
STHD R&ED,=PTRZ
STMI RED,=PTRZ-
HTHMI R24,=PTRE~
STMI R26 ,=PTR2~
PUNMD R&ED+R12
LM RELH,RE2

BIN

DOM RE&

JHE THBHMAYAD
POMD RES,-R&
HTHMD REE, =PTRI
LDMY R70,=PTR 1~
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P
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pavra Lo gue hags
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Brnoel stack Hm
add, de C%
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TR
losmos #Felem, en
lewmos FIU en b
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leemos la nusva
vy la mand, al +R
add, de I
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PTRE apunta & bBE
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apunta a CF
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OPERA&D

add .
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FC=FR 7
no, error
Co=0CR 7
g, eresor
La long., A% al
ponemos la long.,
solo 2 bhytes
CPERESNVAMDS
PTRZ apunta & la
# elewm, a la
Froa la string
Doa la string
add, al stack
num, elem, en R348
para el ciclo
guedan mas 7
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HE400 LOMD RES, =PTRY
HE500 PUMD RYG,+B12
hB&ﬁﬂ POMD R&S}wﬁﬁ
HAZ00 STHD RHE , =PTRI1
EFB00 LODMEI RZ0,=PTR1~
H3900 LDMD R&%,=PTE1
HA4000 PUMD R70,+R12
H4100 PUMD Puu,*Hb
HAE0D PUMD RDE +RE
L4300 BCD
HAAN0 CHMAnP BEZ O3
HAEN0 POMD R70,-R12
E4H00 HTHI RP0,=PTRE2~
HAT00 JMP lu%nLBP
HA4E00 CHMAYAS  POMD RS2, -R&
HAZT( l‘n’[]i"i'f1 sRE
S5THMD RMJ} TR
RTN
CHMAERR  POMD W””; ~R & b limpiliamos el R
POMD REE,-Ré borecuperamos PTRI
o :411} STHD qu, TR bolo reponemos
HE500 DB R20,=BPEME bopreparamos el err,
L5600 STRD RED, =ERRLBP# i id,
L5700 JERB =ERROR ! il
i
i

actvalizamos la add,
al stack operativo
sac, add, de CF de RS
PTRYL apunta a (O%
leemosn CHEOL,1D
actuvalizamos la add,
al stack
raeponemos add, O

id. add. B
para la o+
BE {oper) CF
Lo sacamos del stack
y o lo mandamos a @b
repetimes
Limpiamos el stack Rb
recuperanos PTRIT
volo rEpOnenos

HESE00 BYT 2430 @rror 243

HELY00 POMD RES, RS eliminamos un BTH
H6000 RTH

H&H100 )
ST AR S R 3R LR L LR T TR R e R PR PR LR e R B R R E R R R R R R R
3

b m$PUHUNUfP$;N) - Buma el valor M a todos los elementos de BS

b e CHESVORE N ~ Resta "

P SV ORS N - Multiplica i

SDIVVORE WY - Divide i

Z]U(U% NY o~ Halla B#H{=H N

X ik, BE4 N "

LEUVOES Ny - dd. Bem N H

AV RS, MY - dd. BEY N "

STV ORSE Ny o~ dd, BE e t

CDIBVIRE N~ dd,  BH{N "
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i
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i
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LE600
H&EZID
LHEEBIN
L6500
L7000
H7100
67200
EFE00 T A
L7400 1%
SYSTINEREE I EE R I TEFE LT EEETELELTEEEE P LT PR R L PR R E TR R T R R E R S R T T R R R T LS
60D 1
HF700 BYT S0,54
7800 CHUV LD Rﬂ&?mﬁDﬁRUI
HFP00 I ‘ﬁiFNﬁUK
EXRIRIRY BYT 50,56
HB100 CREV .Di kdu; SURROT
ub&ﬂﬂ JHP ValERAUX
3300 BYT 50,5948
niQUU L IRAY LDM RAL,=MPYROT
JMP o Vel ERAUX
BYT 50,56
oIy LD «4m, sRIVE
JMPVELERAUX
: BYT 00,595
&;UUU i) LDM R4S, =
6HP100 TP i
&S00 BYT
HR300 OV LDM R4, =1LT,

Foostring, & arg. string




HP 400
EFHD0
HPH00
HR700
H9800
HFPO0
FOa00
FRTRRIRY
70200
FORLD
PRI ]
FUSB00
F0600
FO700
70800
VAR AR
1000
71100
FLaog
71300
71400
FLEDD
FLeE00
P00
F1E00
FIE00
Faeda0
Falin
Feani
TEEH0
FEA00
Fahin
FEaeh0
FEF00
H@00
SO0
FAO00
FELGO
FE200
FARION
7EA00
FES0D
FELOD
FRI00
FEREOD
FAI00
74000
Fat0n
Faa0n
Fa4E00
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-
Loy

DLV

Gy
Vil ER ALK

VL Op

Vil Or

VALY A5

THP  VALERAUX
BYT 50,54
LDM R46,=EG,
THP VALERAUX
BYT 50,56

LDM R4k, =GR,
JTHP UALERAUX
BYT 50,56

LDM Rad,=GER.
THP VALERAUX
BYT 50,56
LDM R46,=
BN

LDMD R26&,=BINTAR
LDE R4S, =316

5THD R4S, X526, VALDP
LDMD REE, =pTR
PUMD R

POMD “R12

HTHD
POMD

LINEGE

RS,
REG,
VU)
P‘}J “Rir
FOMD Rhu} R
BTMD R4S,=PTRZ
STM R2ZZ,REE

CLE RE7

JHR =RESHMEM

S5THD ReS,=PTR1
FLMD R22,+R12
FUMD R&SH,+R12
LMY R20,=PTRE-
LDMEI R4ad,=PTR2~
STHMI R&Z0,=PFTRL1~
STMI R44 ,=PTR1~
BIN

DOKM R20

JHEG VALYAS

LDMI H40,=PTRZ2-
PUMD R40,+R1E

LDMD RE0, X326, 5TORE

FUMD RS0, +R12
BED

BEZ 3

POMD RS0, -R1E
STMT RS0, =PTRL~
JHP VALLOP

FOMD REE,-Rb
STMD REL , =PTR1
BTN

FInN

.' L))s)! JR‘

para lo gque
para almac,
este es el
colocanos
guardamos
arn tiRa
sacamos M del
lo guardamos
io, add, B
i long. B%oen
PTRE apunta a BH%
preparsa RESMEM
solo 2 bytes
FRESETVAMDSE MEeMorla
PTRT apunta a
Tormg. al stack
add., al stack
o owlem, & R20-21
lesmos F,0 en
# wlem. a la str,
FLoD s la string
para el dec.
si no gquedan
va esta
lesmos un
al stacu
recuperarmos N
al stack
para la operadc,
aperaclon
sacamos &l
y Lo mandamos s La
repetines
restauramoes PTRI
a sy valor

el
JHR
todo én
TRl
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srack
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