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2023

2022
200B
2026
2027
2028
2024
2021
2001
202B
4hidyy
2012

2000

MACRO-80 3.44

w Aled =

09-Dec-81

TJwe e e e we e

YTE

w1
RK
RK1

YK1
SIGN
ADCOD
TEST
CRLF
ADAD

FAN

PAGE

1

PROGRAM DE REGLARE NUMERICA A TURATIEI UNUI MCC

VARIANTA TIRISTORIZATA

INITTALIZARI VARIABILE SI COEFICIENTI

EQU

EQU
EQU
EQU
BEQU
EQU
BQU
EQU
EQU
EQU
BQU
EQU

EQU
PAGE

2023H

2022H
200BH
20261
2027H
2028H
2024H
2021H
2001H
202BH
L441H
2012H

2000H

;0CTET DE CONTROL PENTRU
;RST 7.5

;MARIME PRESCRISA wk

:MARIME PRESCRISA wk—1
;REACTIE rk

sREACTIE rk-1

;MARIME DE COMANDA yk
;MARIME DE COMANDA yk—1
;SEMN ABATERE

;ADRESA PRESCRIERE DE IA DAF
;VARTABILA FANION

;SUBRUTINA PENTRU CR, LF
;ADRESA CURENTA PENTRU
sRECEPTIE DAF ,
;FANION RECEPTIE COMPLETA DAF

BUPT



20CE'

8300
830"
8302!
8305'
83056'
8309'
8304
830D
8310'
8311"
8312!
8315'
£316!'
S17!
318"
8319'
8314

831R'
a31m!
232!
3323'
8325!
8327'
8328"

832on!
832"
838"
8332"
8333'
8336"
£337"
8339'
833A"
833R'
8330
833n!
833"
833F!
£340"
&342!
8344
8346!
8347!
8349!
a3un!
8340

o Ale2 =

MACRO-80 3.44  (09-Dec-81

C3

E5
2A
7C
N6
r
67
m
ar
6F
0
E6
c6
D3
m
D3
F1
3K
D3

8300

2023
8321

> 8312!
> 2023

2026 I2:

548"

84p8"

08 I1:
29

c7

I1A:

8327'
29

¥F
2023
2024

3C

3F
80
2D

C1

PAGE

ORG
JMP

ORG

PUSH
I
LDA
ORA
J7
INR
JN7Z
STA
POP
RET
X1
Mov
MoV
INX
Mov
POP
POP

M
J¥P
MVI
ouT
MVI
DCR
JINZ
oUT
MVI
STA
PIISH
THLD
MOV
SUT
CMA
MOV
MoV
CMA
Mov
INX
Mov
ANT
ADI
o
Mov
ouT
POP
MVT
ouT

20CEH  ;AICI SE AJUNGE PRIN RST 7.5
8300  ;SALT IN INTERRUPT TIMER

83004
;SURRTITTNA INTEPRIPT TIMER
PswW
BYTE
I ;SALT DACA RYTE = ALTFA
12 ;SALT DACA BYTE = GAMMA
BYTE ;RYTE A FOST BETA, VA FI ALFA
PSW

H,RK ;TRATAREA PRENTRU BYTE = GAMMA

DM ;D=R¥

M,C sRK=RTZULTAT MASURA

H

M,D ;RK1=D

H ;TGNORARE PSW SATVAT INITTAL

H ;IGHORART ADERSA T INTOARCERE
;IN PROGRANUT, APRTANT

RAC ;PYTE=GAMA?

™ sTYTE=CAMMAY

A8 ;TRATARE PRNTRU BYTE=ALFA

2%H ;COMANDA Th2

A7

A

T1A s INTIRZIERE PENTRU FORMARFA
s TMPITSULUT

o0p:

4,055

BYTE  ;BYTE=RETA

H

X1

ALH

3CH

H,A

AL

LA

H sHL=T/2-HT,

A

3FH ;WASCARE PR 14 BITT

80H ;¥0D DR LUCRU 2

2DH sTIMER HIGH

LT

oCH ;TIMER 10W

W

A, OC1F

2 ;STAPT TIMER

BUPT



3347
347!

MACRO-80 3.44

™
C9

09-Dec—B1

Al.3

-
PAGF, 1-2

POP Y
RET
PAGE

BUPT



2030'
2032"
2034!
2036
2038!
203A"
203¢C
203!
2040'
2042!
2043
2045"
2047!
2048'
2043
204C!

MACRO-80 3.44

3E B
D3 2D
3% 00
D3 2

3E 4

OE GO
D3 28
DB 2A
E6 08
47

DB 2A
E6 08
13

CA 2043'
0C

C3 203%!

09-Dec—£® Aled,) =

ORG
MAS: MVI
ouT
MVI
ouT
MVI
VI
our
EF1: IN
ANT
MOV
RF2: IN
ANI
CHMP
J2
INR
JHP
PAGE

SUBRUTT MA MASURA

2030H  ;IN STATIC RAM
A, OBCH

2DH .
A0 ’
2CH ;TIMER=5msec
A,0C1H

c,0 :CONTOR=0
o8H :START TIMKR

sMUMARARYE TRANZITTT

BUPT



MACRO-R0 3.44  (O-Dec-81 PAGT 14
- n.s -
b
; SUBRUTINA CAISUL ARE
' e aseor
8380  2a 2024 AR LHLD Ve
363" AR ARM1:  XRA A
8384' 32 2021 STA SIGH ;SIGH=0
]387' 34 2026 LDA R¥
838a' 47 MOV B,A
838B'  3A 2022 LDA WK
8R! oG SUT B JA=T-R
387 D2 830R' JIs o3g] ;SALT DACA W>=R
8392  oF CMA ;<R
8393! 3C INR A
8394' 47 MOV B,A {R=—A
8395' 3B 01 MVI A1
£397' 32 2021 STA SIGN 1SIGN=1
83 78 MOV AR sA=N
8393' 57 03: MOy D,A
83¢' 47 MOV B, A
]3an'  R7 ORA A
5308 1P RAR
GI0F' 5P MoV kA
83A0' 3R 00 MvI A,0
A3A2'  AF RAR
{3431 47 MOV ol
S384' 78 MOV AR
83A5' 83 ATD i
3386 47 MOV RA
83A7' A MOV AT
83A8'  BY ORA A
83Ae 17 RAL
S3AA'T  SF MoV ®,A
83AB' 3% 00 v A0
83D 17 RAL
83AF' 57 MoV D,A
{3AF' 79 MOV 4,C
830" 03 SUP B
&3 4T MOy oA
&3pet 78 MOV AR
83R3' QA SPB D
83B4' 47 "oV RA
g5t 7B MOv AR
B3P~ BY ORA A
/37 17 RAT,
83R3' 5p - MOV A
83Ra' 74 MOy A,D
83RA' 17 RAL
a83|mn' 57 MOV n,A
83mc' 79 MOV A,C
S|N' 03 SR B
83BE'  4F MoV o, A
Q3RF' 78 MOV A,B

BUPT



6300 9A w Al e D
8301 47 MoV P,A
; S—A EXECUTAT OPERATTA BC=378%A
€302'  3A 2021 LDA SICN
8305' B7 ORA A
83CA' €A R3D0' Jz 05 :SALT DACA SIGN=0
839" 79 MOV A
830A' 2P CMA
230p' 4P MoV C,A
33c' 78 MOV AR
83D oF o
83CR' 47 MoV B,A
30 03 ™X R :5TGN=1; BO=-P0
230" 09 ¥ DAD ) LT
23! 3¢ o1 WI AL
A303' 32 2021 STA SIGN  ;SIGN=1
8306'  3A 2027 LDA RK4
83DG' 47 MOV 74
A3DA' 34 200R LDA W1
830D' 90 STR B s A="-R
83DE' D2 83R9' JNC €8 sSATT DACA W>=R
8381 o CMA
832! 30 TNR A
R353' 47 MOV R,A B=—A
83EL' AT XRA A
8355' 32 2021 STA STGN  ;SIGN=C
a3usr 78 HOV AR ;4=-1
ara' 47 6o: MOV ®A
B3FA' 4T MOV C,A
83RR' DY ORA A
f3EC' 1T RAR
83WD' S MOV T4
Q3R'  3F 00 MVT A0
83re! MF RAP
83rM1' 57 MOV DA
f3F2r R MOV AT
83F3' 1P RAP
O3FL!  SF MOV E,A
83F5' 7 MoV AD
83F6'  1F RAR
83F7! 57 MoV D,A
83FS' 81 ADD 2
§3Fa! 4P MOV o)
837A' 78 MOV AR
83FB' 8B ADC T
83FC' 47 - MOV B A
83FD'  B7 ORA A
83FR' TR MOV AT
83FF'  AF RAR
8400'  SF MOV E,A
8401 7A MOV A,D
Q402! 4T RER
8403' &1 ADD 0
ALOL' 4R %oy oA
8405 78 MoV AR

BUPT



8406'
8407'

8408!
840B'
840C!
840F"
8410'
8411
8412!
8413"
8414!
8415"
8416!
8m 7!
8414
841B!
841E'
8420"
8421"
8424!
8u27'
8h42A!
8428
842c!
842!
8u32'
8435"

"MACRO-80 3.44

8
47

3A
B7
cA
79
oF
4F
78
2F
47
03
09
3A
B7
cA
3E
BC
D2
21
c3
7
B7
F2
21
22
c9

2021
8416'

2028

8424
al

8432'
7200
8432!

‘84300
0000
2028

s AT -

09-Dec-81

C10:

C14:

C15:

PAGE

ADC
MOV

LDA
ORA
J2
Mov
CMA
MOV
Mov
CMA
MoV
INX
DAD
LDA
ORA
JZ
MVI
CMP
JNC
LXI
JMP
MOV
ORA
JP
IXI
SHLD
RET
PAGE

S-A EXECUTAT OPERATIA BC=353*A

;SALT DACA SIGN=0

;SIGN=1 ; BC=-BC
sHL=HL+BC

+SALT DACA TEST=0
;TEST=1
sTEST DEPASIRE SUPERIOARA

;CORECTTE DEPASIRE

;TEST DEPASIRE INFERIOARA
;CORECTIE DEPASIRE

BUPT



8480
8483'
8484'
8487'
848"

848D"
8490"
8493"
8496
8499"
8498
849D"
849F!
84A0"
84A2!

84A5!
84A8'

8500'
8503'
8506
8509"
850C"
850D"
8510'
8513
8516!
8519'
851B"
851E"
8521"
8524!
8525'

8528'
8528
852!

8530'
8532'
8535!
8537
8539'
853B'
853"

853F'

“ A8 =

MACRO-80 3.44  09-Dec-81

31 BFFE
AF

32 2022
32 2026
32 20C9

32 2027
32 2000
32 2028
32 2029
38 01
D3 28
3% 09
30

3F 87
32 20CA

C3 84A8'

i TO

34 2028
32 2024
3A 2029
32 2025

32 202B
3A 2022
32 2008
3A 2000
FE 02

c2 8528'
3A 2001
32 2022

32 2000

34 2025 PP1:

FA 8570'

3E DD R2:
32 2023

3E 04

D3 29

3E 07

3D R2T:
Cc2 853B'

D3 29

PAGE

ORG

XRA
STA
STA
STA

STA
STA
STA
STA
MVI
ouT
MVI
DB

STA
JUP
ORG

LDA
STA
LDA
STA
XRA
STA
LDA
3TA
LDA
CPI
JINZ,
LDA
STA
XRA
STA

LDA
CPI

MVI
STA
MVI
ouT
MVI
DCR
JINZ

ouT

PROGRAMUL PRINCIPAL

8LE0H
SP, OBFFEH
A

WK ;INITTALIZARI VARIABILE
RK
20091

; INITTALIZARE STIVA

;ADRESA LOW PENTRU RST 6.5
;ESTE 00

R¥1

FAN

YK+1
A
28H
A,9
304
A,87H
20CAH

;PROGRAMARE PORTURI 29H, 2AH
;ACEASTA ESTE INSTRUCTIUNEA SI

;ADRESA HIGH PENTRU RST 6.5
;ESTE 87H
T

8500H

YK
YK
YK+1
YK1+1
A
TEST
WK
W4 s WEK1=WK
FAN

2

PP

ADCOD

WK

A

FAN

sYK1=YK (LOW)
;YK1=YK (HIGH)

YK1+1
3CH
PP2 ;5ALT IN REGIMUL 1 SAU 3
A, ODDH
BYTE
AL
2H
A7

A

R2T

;REGIMUL 2
; BYTE=GAMMA2

;COMANDA Th1
; INTIRZIERE PENTRU FORMAREA

s TMPULSULUT
29H

BUPT



8541
8542"
8545
8548"
8549
854C"
B54F!
8550
8552
8555
8557'
8559
8558"
855"
855"
8560"
8562
8565
£566"
8569"
5564
856D"

8570"
8572!

8575"
8577'
8574
857R!
857!
857F"
8581"
8583"

2585
8588"
8589"
8588"
8588

8591"
8593'
8595"
8597
8598'
8598
859n!
859"
85A1"
85A4"
8546
85A9!
E5AB!
85AD'
85AF!
851"

MACRO-80 3.44  09-Dec—8e AI;BAGE*

3C INR
32 2028 STA
3 2030 JUP
7 ROC:  XRA
32 2023 STA
20 200k THLD
7 MOV
D6 3¢ ST
32 2025 STA
6 3F ANT
6 80 ADT
D3 2D ouT
7D MOV
D3 2C oyT
3E ¢1 wT
D3 28 oUT
ch 8383 CALL
76 HIT
3A 2023 R2A: DA
B? ORA
02 8566 7,
3 8LAS! JMP
FE 01 PP2:  CPI
D2 8591" JINC
3E 19 n3: MVT
32 2023 STA
30 TR
D3 2¢ oUT
3 B MVT
D3 20 OUT
3F 1 MyT
D3 28 oUT
g 8380 AL
7 HLT
3L 23 MVT
32 2023 STA
C3 2030' JMP
3B 04 R1: MV
D3 26 ) OuT
3E 07 MYT
D RIT:  DCR
32 8597" N7,
D3 29 ouT
AT XRA
32 2023 STA
3A 200k LDA
34 2025 LDA
6 IF ANT
6 80 ADI
D3 2D ouT *
3R 1 MVT
D3 28 OUT

1-8

A

TEST
HAS

A ’,
BYTE
X1
AH
3CH
YK1+1
3FE
80H
2DH
AT,
2CH
A,0C1H
28
ARN1

jTEST=1

;BYTE=ALFA

; YK1=YK1-T/2

; PTMER=YK
;START TIMER

;SALT DACA BYTE <> ALFA
T ;SALT DACA BYTE ="ALFA

R1 ;SALT IN REGIMUL 1
REGIMUL 3
A,25
BYTE  ;BYTE=BETA
2CH
A, ORCH
2DH
A,0C1H
281

sTIMER=T/2

;START TIMER

s BYTE=GAIMMAY
REGIMIL 1

; AMORSARE Th1

;FORMARE IMPULS

;RYTE=ALFA

; TIMER=YV1

BUPT



8583"
356!
537!
85BA'
85BB!
8588
85C0"
85C3"

MACRO-80 3.44

CD 8380’
76

34 2023
B7

C2 8587
3F 23
32 2023
C3 2030'

- noh"

00-Nec-31

R1A:

PAGE

CALL

HLT

LDA
ORA
JIN7
VI
STA
JMP
PAGE

ARM
RYTE

R1A
A,234
BY"E
VAS

;SALT
;BYTE
; BYTE

DACA BYTE <> ALFA

ALFA
GAMMA1

BUPT



8700"
8701"
8702!
8705"
8703"
8709’
870A"
&870B!
gree!
870D"
8708
370F!

8710"
713"
876"
&M
8714
871B"
o713
gre1!
8723"
726!
8727
58728
8729"
8728
872R!
8728

372!
8730
8733"

8734
8735!
8736"
8737"
8738'

8730
87"
733"
873D"
8740
743"
874"
8745
876"

MACRO-80 3.44

F5
C5
3A
ch
E3
E3
E3

E3
E3

™
iy

E3

CD
3A

7000
4336

4436
2000

87001

4565
2001

T M

2000

2000
4441

- Al.ll -

09-Dec-81

D

PAGE

ORG

PUSH
PUSH
DA

CALL
XTHL
XTHL
XTHL
XTHL
XTHL
XTHL
XTHL
XTHL

CALL
LDA
ORA
JIN7
Mov
CALL
STA
VI
STA
POP
POP
I
RET
Mov
CALL
Mov

PUSH
LXI
oV

RLC
RIC
PIC
RIC
ORA

MoV
POP
MV
STA
CALT
POP
POP
BI

RAET

1-10

87001
PSW

70008
4336H

‘A

M, A
q
A2
PAN
CRLF
B
PS!

SUBRUTINA INTERRUPT DAF

s TRANSFORMA A(DAF) IN B(ASCTI)

;INTIRZIER® CERUTA DE
; INTERFATA CU DAF-UL
;TRIMITE B(ASCTT) CATRE DAF

;3ALT DACA FAN >= 1

;PAN=0; A=CARACTER ASCII
;CONVERSIT  A{ASCII) IN ACHTXA
;DEPOZITARE PROVIZORTR

s TAN=1

;PAN=1; A=CARACTUR ASCTI
;CONVERSIE A(ASCIT) IN A(HEXA)
sB=ULTIMIT, CARACTER
;RRCFPTIONAT (HEXA)

;A=PRIMUL CARACTEE
sPTCEPTIONAT (HEXAD

;FORMART OOTET DIN OULE 2
;CARACTERE
:ADCOD = VAIOARE RACEPTIONATA

;FAN=2 (RECEPTTE COMPLETA)
;CAR RETURM, LINY FERD

BUPT
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END

BUPT



Macros:

Symbols:
2012
8383!
S424"
a3n0"'
8728
2000
8312!
8570
8597'
548"
2026
SUAB!
20272

MACRO-80 3.44

ADAD
ARM1
C14

EM
FAN
I2

PP2

e

Yo Fatal error(s)

- Al-l) -

09-Dec—3"%
2001 ADCOD
2023 BYTE
8432! C15
83E9' €3
2035 EM
8321' I1
2030 MAS
8591' R1
8530 R2
8533 R2T
2027 R¥4
2023 TEST
2028 Y¢

8380
8416
8398
Lin
2043!
8327
8528"
85171
8566
8575!
2021
2001
2024

ARN
c1e
c3
CRLF
EF2
T1A
P™
R1A
R2A
R3
SIGN
ol
YK

BUPT
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PROG . DI REGLARE MIMERICA A ' APIBI

I MOTOR DE CURENT COWTI.. [

~VAUTANTA CHOPPERVLUI CU TRAM'{."CARR=-

BUPT
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MACRO-80 3.44  (09-Dec-81 PAGE 1

PROGRAM DE REGLARE NUMERICA A TURATIEI UMNUI MCC

VARTANTA TRANZISTORIZATA

H INITTALIZART VARIABILE ST COEFICIENTT

202C SR{ EQU 202CH  ;5EMN RK

202D SRK1 EQU SRK+1 ;SEMN RK4

202F SwW EQU SRK+2  ;SEMN VK

200B SW1 EQU 200BH ;O8N W1

201E YT EQU 201EH ;MARIME DE COWANDA PEMNTRU
;TIMER

2015 N0 BQU 20154 ;COEFICTENT a0

2017 O EQU 2017H  ;COEFICTENT 41

2023 BYTE BQU 2023H  ;0CTET DE CONTROL PENTRU
;ROT 7.5

2022 WK BEQU 2022H sMARIME PRESCRISA wk

200B W U 2C08H ;MARIME PRESCRISA wk-1

2026 R¥ QI 20264  ;REACTIE rk

2027 RX1 EQU 202M ;REACTIE rk-1

2028 YK EQU 20284 sMARIME DI COMANDA vk

2024 YY1 EQU 20244 ;MARTIME DE COMANDA yk-1

2021 STGN EQU 2021H ;SEMN ABATERE

200C KR EQU 200CH  ;COEFICTTNT kr

200E T7 EQU 200EH  ;COEFIC ENT Ti

2001 ADCOD EQU 2001H ;ADRESA PRFSCRIERE DE LA TAF

202B TEST EQU 202BH ;VARIABILA FANIOW

LTIV CRLF EQU 44411 sSUBRUTTIA PENTRU SR, LF

2012 ADAD mu 201 2H ;ADRESA CURENTA PENTRU
;RECEPTIE DAF

2019 ADIN QU 20794 ;ADRESA INITIALA PRNTRU
;RECEPTIE DAF

2014 ADSI EQU 20140 ;SEMN ADCOD

4437 ou EQU 4437H ;SUBRUTINA  PTNTRU CR, LF

D000 MES1 FQU ODOOOH  ;ADRESA VMESAJ 1

D1AO MEG2 BQT OD1AOH ;ADRESA MESAJ 2

D1BO MES3 EQU OD1BOH  ;ADRESA MSSAJ 3

D200 MESL EQU 0D200H ;ADRESA MESAJ 4

456D HOUT EQU 456DH  ;SURRUTINA OUT DAF (HEXA)

45AD SCRM EQU 45ADH  ;SUBRUTINA EDITARE TEXTE P7 DAP

2000 - FAN QU 2000H ; FANION RECEPTIE COMPLETA DAF

PAGE

BUPT



20CE'

8800"
8801
8802"
8805
8806
8809
880A"
380D"
8810"
881"
3a12"
8813
8816
317"
gg1ge’
8319!
881A"
881C"
381D
881F"
8g21"
8g2e
8823
£82!
8825
8826

8827'
8824
832D"
882F!
8831"
8834
8835'
8838'
8839’
883!
aa3c!
883D’
883E!
883F!
8840
8841
8842!

8846
8848"
8849*

MACRO-80 3.44

3 8800

F5

3A 2023
B7
CA 882p'

ce sa12!
32 2023
™

C9

F5

21 2026
56

7

23

72

2F 2C
56

DB €8
6 O
77

™

23

72

E1

FA 8592!
C3 84ES’
D3 29
3t FF
32 2023
ES

24 201E
7C

DG 3
aF

67

2F
oF
23
7C
E6 3F
C6 80
D3 2D

D3 2C

-“oaﬂ

09-Dec-81 PAGE

ORG
JUP

ORG

PUSH
EI
LDA
ORA
Jz
INR
JdNZ
STA
POP
RET
I2: PUSH

LYI
Mov
Mov
INX
MV
MVI
MOV
IN
ANI
MoV
POP
INX
MOV
POP
POP

JaM
JMP
I1: ouT
MVI
STA
PIISH
THLD
Mov
SUI
CMA
MOV
MoV
CMA
MOV
INX
Mov
ANI
ADI
ouT
Mov
oaT

20CEH
880CH

8800H

PswW

BYTE

>

I1
I2
BYTE
PSW

P3W

r

~

OS;}%

- o~ -

LG ol N g licofia iiclu Jo o}

3
=

IS

ey mmEEm
(@]

o2

x4
s

=g
Q
==

=N
w1

;AICT SE AJUNGE PRIN RST 7.5
;SALT  IN INTERRUPT TIMER

;SUBRUTINA INTERRUPT TIMER

;SALT DACA BYTE = ALFA

;SALT DACA BYTE = GAMMA
;BYTE A FOST BETA, VA FI ALFA

;TRATAREA PENTRU RYTE = GAMMA

;D=RK
; RK=REZULTAT MASURA

;RK1=D

;HL=ADRESA SRK

;D=SRK

; PRELUARE SEMN REACTID
sMASCARE

;SRK=A

;RESTAURARE FLAGURI (12)
;FL=ADRESA SR1

;SRX1=D

;IGNORARE PSW SALVAT INITTAL
;IGNORARE ADRESA DE INTOATCERE
;IN PROGRAMITL APRIANT

;s BYTE=GAMMA2

;BYTP=GAIT1A1

; BYTE=DETA

;HL=T/2-HL
sWASCARE PE 14 BITT
:M0D DE LUCRU 2
;TTMER HIGH

sTIMER IOW

BUPT



864B"
834C!
884n!
8350"
8851"

MACRO-80 3.44

1
3E C1
D3 28
™
c9

w 42,3 -

09-Dec-81

PAGE

POP
MVI
ouT
POP
RET
PAGE

1-2

H
A,0C1H
o8
vsy

;START TIMER

BUPT



MACRO-80 3.44

3E
D3
3E
D3
3E
OF
D3
B
E5
47
DE
6
BR
on
oc
c3

BC
2D
00
2C
Cc1
00
28
2A
08

2A
08

2043"

2042"

- 2.4 »

09-Dec-81

MAS:

ER1:

FF2:

PAGE

ORG
MVI
ouT

ouT
MVI
MVI
0UT
N

ANT
oV
IN

ANT
CWP

INR
JMP
PAGE

1-3

20304
A, ORCH
2DH
A,0
2CH
A,001H
c,0
28H
2KH

g

Dy A
2AH

RN Revie ]
: =
N

4

3
3
BN

SUBRUTINA MASURA

;IN STATIC RAM

; TIMER=Sms ec

; CONTOR=0
; START TTMER

s MTARARY TRANZITI!

BUPT



8880"
8883"
8884!
8387"
884"
288!
a836n!
308w
S392!
8893'
8396"
8897
8894
839D’
839!
881!
842!
383"
88A4"
88A56'
8819
83a4"
38AD'
8BATR!
88AF!
8330
883"
88B4!
8887'
888!
38RB!
88nE!
S3BF!
8gca!
83c4!
887!
88&c8!
8809’
88CR!
88CE!
88CT!
88p2!
83D4!
38D5!
8sn8’
88DB!
88pC!'
88pr!
8ge2"
88E3!

YMACRO-80 3.44

2A
AF
32
34
b7
3A
A8
c2
B0
3A
i7
3A
c2
90
D2
2r

7
30
32
78
c3
4F
78

3
A8
3A
b7
3A
c2
80
D2
E
3
80
47
3E
32
78
D2
38
BB
oA
cD
AP
32
3A
47
A

2024

2021
202C

2028
8833'
2026

2022
88AD!

88n4!

01
2021

88n4!

839E!
2026

2022
8ac7!

8804
804!
01
2021

88D4!
FF

2015
8770'

2021
202D

2008

- “.5 -

09-Dec-&1

ARN:
ARN1:

A4

A3:

AS:

C3:

ORG
LHLD
XRA
STA
LDA
Moy
LDA

JNZ
ORA
LDA
Mov
T.DA
INZ
SURB
JNC
CMA
INR
MOV
MVI
STA
Mov
JUP
MoV
MOV
SUB
JUPp
XRA
LDA
MoV
LDA
JINZ
ADD
JUC
MVI
JMP
ATD
MoV
MVI
STA
MOV
JNC
MVI
XCHG
LHLD
CALL
XRA
STA
LDA
MoV
LDA

14

8880H
YX1

STGH
SRX
B, A
sy
A2

RK

Qo =W
w W N
=

W He
W W
=

=QE Q0> >

S

RK

SIGN
A,B

C3
4,255

0
NO
A
SIGN
SRK1
B,A
SW1

SUBRUTT A CALCUL ARN

;SALT PENTRI SEMNE DIFRERITH
;OEINE IDEMNTICE

;SALT DACA W<O ST R<O
;W>=0 ST R>=0 ; A=W-R
;OATT DACA W>=R

;5IGN=1

;A=W-R

sSALT DACA "'<Q ST R>=0
;W>=0 ST R<0 ; A=W+R

;CORECTIE DEPASTIRRE

sASY4R

;STGN=1

;CORECTIE DEPASIRE

s INMULTTIRE CU do

;SIGV=0

BUPT
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MACRO-80 3.44  09-Dec-81 PAGE  1-5
88E6' A8 XRA B
8887' €2 890! IV A6 ;SALT PENTRU SEMVE DIFERITE
88EA' BO ORA B ;SEMIE IDINTICE
88EB'  3A 2027 LDA RK1
8FE' 47 MOV B,A
88EF'  3A 200B LDA "
88F2'  CA 8905' Jz, A7 sSALT DACA W>=0 SI R>=0
88F5' 90 SUB B iW<0 ST R<0 ; A=W-R
83F6' D2 892C! AS: JNC c8 ;SALT DACA W>=R
88F9'  2oF CMA
88FA' 30 INR A
88F3' 47 a0V B,A
88°C'  3E 01 MVI A1
88FE' 32 2021 STA SIGN  ;SIGN=1
8901' 78 MoV A,B
8902' (3 892! JuP c8
8905' 47 A7: MOV C,A
8906' 78 MOV A,B
8907' 91 SUT c ;A=R-V
8908'  C3 88Fs! JuP A8
890B' A8 A5: XRA B
890C' 34 2027 LDA RK1
800F' 47 R MoV B,A
8910' 34 200B LDA ¥4
8913'  CA 89F' J7 A9 ;SALT DACA W>=0 SI R<0
8N6' €0 ADD B ;A=W4R
8917' D2 89! INC c8
801A'  3E FF MVT A,255  ;CORECTIRE DEPASIRE
891C' €3 892C" JUP c8
891F' 80 A9: ADD B $A=W4R
8920' 47 Moy 8,4
8921'  3E O1 MVI A1
8923' 32 2021 STA SIGN  ;SIGN=1
8926' 78 MOV A,B
8927' D2 892¢" JNC c8
802A'  3E FF MVI A,255  ;CORECTIE DEPASIRE
892C'  ER n8: XCHG
892D' 24 2017 INLD D1
8930'  CD 8770 CALL  INO s TIMULTTRE CU dA
8933' €9 RET ;REZULTATUL WECORECTAT IN H

. PROGRAMUL PRINCIPAL
)
onG SLAOH

84A0' 31 BFFE IXT SP, ORFFEH ;INITTALIZARE STIVA
84A3'  AF XRA A .
84A4' D3 OA onT 10 ;PROGRAMARE PORT B
SuA6' 32 2022 STA WK ;INITTALIZART VARIABILE
84A9' 32 201E STA YT
84AC' 32 201F STA YT+
SUAF' 32 2008 STA W
84B2' 32 2028 STA TEST
84B5' 32 200 STA SRK
84BS' 32 202D STA SRKA1
84B3' 32 2026 STA R
84BE' 32 2014 STA  ADSI

BUPT



84c1"

84C4 !
84C7"
84CA"
84CD!
840!
aun2'
84D4!
8406
847!
84D9"

S4DC!
84DF!
84E2"

8485

8500"
8503'
8506'
8509'
8500
850F'
8510!
8513!
8516"
8519!
851G
851D
8520'
8523"
8524!
8527"
8528
852B'
852C"
852"
8530'
83!
8534!
8536!

8539'
853C!
853D!

8540"
8543"
8545"
8548
854B!
354C!

854F!

MACRO-80 3.44

32

32
32
32
32
3E
D3
3E
30
3k
32

21
22
¢3

79
c2

DA
D6
DA

32
D2

C3
cé
DA
32
BA
DA

7A

2009

-2027

2000
2028
2029
01
28
09

87
20CA

2019

2012
84E5!

2028
2024
2029
2025
2022
2003
202E
200B
2000

8570'
200*

2014

202F

855D"
543!
8SLF*
2022
8570
854F"
14
854F"
2022

8570"

- ‘2.:7 -

09-Dec-81

I

T2:

PAGE

STA

STA
STA
STA
STA
VI
ouT
VI
DB

MVI
STA

LXT
SHLD
JMP

LDA
MOV
LDA
MoV
LDA
XRA
MOV
JNZ
CMP
Jc

SUI
Jc

STA
CMP
JNC

JMP
ADI
JC
STA
CHP
Jc

MoV

1-6

20C9H

RK1
FAN
YK
YK+1
A1
281
A,9
3C0H
A,87H
20CAH

H,ADIY
ADAD

1
85004

YK
YK
YK+1
YK+
WK
C,A
w1
SW
S
FAN
A

PP
ADCOD
D,A
ADST
B,A
SW

B

A,C
T
D
T2
20
3

WX
PP1

A,D

;ADRESA IOW PENTRU RST 6.5

;ESTE 00

;PROGRAMARE PORTURI 29 SI 2AH
;ACEASTA ESTE INSTRUCTIUNEA ST

;ADRESA HIGH PENTRU RST 6.5
;ESTE 871

sYK1=YK (LOW)
;YR1=YK (HIGH)

;0=WK
$U1=WK

;SW1=54

;SALT PENTRU FAMN=0
; D=WDAT

;RB=SDAF
;A=SW

sA=UK

;SALT PENTRU SEMIE DIFERITE
sSETS IDENTICE

;SALT PENTRU WDAF>W!

; WDAF<=WX ; A=WK-20

;SALT PENTRU A<Q

; (DEPASTRE INFERIOAPA)
;VK=A

;SALT DACA WDAF<=A

; (PRELUAREA MU S-A TRERIMINAT)
;SALT DACA WDAF>A

;WDAF>WK 5 A=WK+20

;SALT IN CAZ DE DEPASIRE
sWK=A

;SALT DATA WDAF>A
; (PRELUAREA NU S-A TERMINAT)
;FINAL PRELUARE

BUPT
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MACRO-80 3.44  (09-Dec-8' PAGE  1-7

8550 32 2022 STA WK s WK=WDAF

8553' AF *RA A

3554' 32 2000 STA FAN ;FAN=0 (RECEPTIE COMPLET4)
557' 32 2014 _STA ADST ;ADSI=0

855! €3 8570! JUP PP !
gssn: D6 14 ™: SUT 20 ;SEIIE DIFERITE ; A=WK-20
SSF! 32 2022 STA WK sWE=A

8562' D2 8570' INC PM1 ;SALT DACA A>0

_— ; (PRELUAREA NU S—A TERMINAT)
565!  2F CMA

8566'  3C TNR A

8567'  4F MoV C,A

8568' 78 MOV A,B

8569' 32 2021 STA S ;SW=SDAF

856C' 79 Mov A,C

856D C3 854B! JIP T34 sSALT IW RAMURA CU SEMYE

; IDENTICE

8570 38 2025 PP1: LDA K1+

8573' B ORA A

8574'  F2 8575 JP J+

8577'  oF CHA

8578' FE 3C CPL 3CH

8574'  FA 85EB' M PP2 ;SALT IN REGIMIL 1 SAYU 3

)

857! 3% DD R2: MVI A,ODDH ;REGIMUL 2

857F' 32 2023 STA BYTE  ;BYTE=GAIT1A?

8582! 3A 2028 LDA TEST

8585' B7 ORA A

8586' 3E O4 MVI Al

8588'  CA "858D' Jz R2T ;SALT DACA TEST=0 ; A=4
8583' C6 04 ADT 4 ;TEST=1 ; A=8

858D' D3 29 R2T:  OUT 29K :COMANDA TRANZISTOARE ¢
858F'  C3 2030' JuP MAS

8592'  AF R2C:  XRA A

8593' 32 2023 STA BYTE  ;BYTE=ALFA

8596 28 2024 LHLD Y1

8599' 84 ADD H SA=YR1 (HIGH)

8504 ES PUSH H

859B' -~ F2 85AA' J? R2B ;SALT DACA YH{1>=0

3598' C6 X ADI 3CH ;YX1<0

3500' 2F CMA

85M1' 67 MoV I, A

8542' 7D MOV AL

8543 2F CH.

3504 6F Hov L,A

8515 23 INY H sHL=1YK1!-T/2

3506 TC MoV AM

85A7' C3 85AD! JHP ROE

85AA" D6 3¢ R2B: SUT 3CH

R5AC! 67 oV A ;IIL=YK1-T/2

35AD' 22 201E R2E: SHLD T ;YT=HL

8580 E6 3F ANT 34

85B2' €6 80 ADI 804

S58B4 ! D3 2D ouT 2DH

85B6! 7D MoV AT

8587 D3 2C ouT 2CH sTIMER=I,

BUPT



8589'
85BR!
85BD!
853!
851!
85C4!
85C5"
85c8'
85CA!
35CB!
85CE!
85m"
35D4!
8506
€507'
85DA!
85DD!

85e0!
85E1!
85E4!
855!
85E8!

85EB!
85EC!
85EF!
85F2"
853"

85F6!
85rg!
85FB!
85rC!
85FE'
8600"
8602'
8604!
8606"
8609"
860A"
860B'
860D'
8610'

8613'
8614!
8616'
8619'

861C"
861F!
620!
8622'
8625"
8627'

MACRO-80 3.44

3E C1
D3 28

CD 8883'
3A 2028

c2 85p4!
3E 77

D2 850D’
21 7770
C3 85DD!
3E 87

DA 850D
21 8810
22 2028
3A 2023
c2 85F1!'
C3 8B4ES'
c2 861C!
38 2024
c2 861C!

3E FF
32 2023

09-Dec—31

R2P:

R2D:

R2A:

MVI
our
POP
CALL
LDA
ORA
JINZ

»
hy

CHP
JINC
LXT
JMP
MVI
CMP
JC
LXT
SHI.D

HLT
LDA
ORA
JINZ
JMP

ORA
JN7Z,
LDA
ORA
JIN7

MVI
STA
INR

MVI
ouT
MVI
ouT
CALL
Hov
RIC
ANT
STA
SHLD

HLT
MVT
STA
JMP

LDA
ORA
MVI

ADI
ouT

1-8

A, 0CAH

23 ;3TART TIMER

H

ARN1

TEST

A

ROP ;SALT DACA YK1<0

A7H  5YR1>0

n ;TEST DEPASIRE SUPERIOARA

R2D

H,77F0H ;0ORTOTTE DRPASTRR

R2D

A&7

H

R2D

H,8810H ;CORECTTE DEPASTRE

® ;YX=REZULTAT CALCUL ARN,
; CORECTAT

;TEST DEPASTIRE INFERICARA

BYTE

A

R2A ;SALT DACA TYTE <> ALFA
T ;SALT DACA BYTE = ALFA

A
R
K4
A
R1
REGIMUL 3
A,255
EYTE  ;RYTE=BETA
A
2CH
A, ORCH
2DH ;TTHER=T/2
A,0C1H
28! ;START TIMER
ARN
AH

1
TEST sACTUALIZART VARIATITA "TEST"

YX s YX=REZULTAT CALCUL ARN,
; CORECTAT

A, 23

RYTE sBYTE=GA!MHA1

MAS
REGIMUL 1

TEST

A

A

R1T ;SALT DACA TEST=0 ; A=4

4 ;TEST=1 ; A=C

29H ;COMANTA TRANZISTOART

BUPT



8629
862C"
862D!
8630"
8631
8632"
8635
8636
8637"
8638
8639
863A"
8638
863E"
863F"
641"
8642
864444!
646"
648"
e6un"
864C"
864D
8650
8651
652"
8654
8657"

B65A"
8658
S65E'
365F!
8662'
664!
8667'

- A,19 o

MACRO-80 3.44  09-Dec-81

24
AF
32
84
E5
F2
F
67
7D
2F
6F
23
22
70
D3
7C
E6
cé
D3
38
D3
E1
Ch
7C
07
E6
32
22

76
3A
B?
c2
3E
32
C3

2024
2023

863"

201E R1B:

2D
o1
283

a8e3!
o

2028
2028

2023 R1A:

8658
23
2023
2030'

PAGE

IHLD
XRA
STA
ADD
PUSH
JP
CMA
MoV
MoV
CMA
MOV
INX
SHLD
HOV
onT
MOV
AN
ADI
ouT
MVI
ouT
POP
CALL
MoV
RIC
ANT
STA
SHLD

HLT
L.DA
ORA
JNZ
MVI
STA
JHP
PAGE

1-9
W
A
BYTE  ;BYTE=ALFA
H
H
R1B ;SALT DACA YK1>=0
H,A
AL
L,A
H SHL=17KA !
YT
AL
2CH
AH
A
OH
2DH sTIMER=HL
A, 00T
o8H ;START TTMER
H
ARV
AT

TEST ;ACTUALIZARE VARIABILA TEST

YK ; YK=REZULTAT CALCUL ARN,
; CORECTAT

BYTD

A

R1A ;SALT DACA BYTE <> ALFA

A,23H  ;RYTE=ALFA
BYTE  ;BYTE=GAMMA1
MAS

BUPT



8700"
8701"
8702'
&703"
8706"
8709'
870C"
8708
870F"

8712!
8713'
8715"
8718!
&71B!
871D!
8720'
8723'
8725'
8728'
872B!

872c!
872D
8730'

8731"
8732'
8733!
8734

8735!
8737
873A"

873
8738
8740"
8743"
8745"
8748"
873"
g74E!
8751
8752"

- 2,11

MACRO-B0 3.44  (09-Dec-8% PAGE
b
;
;
ORG
F5 PUSH
C5 PUSH
E5 PUSH
24 2012 THLD
34 7000 LDA
CD 4336 CALL
0% 19 MVI
0D DCR
c2 8708' Nz,
78 Mov
FE 2D CPI
ce 8723' INZ
CD 4437 CALL
3E 01 MVI
32 2014 STA
c3 8730 Jrp
FE 0D ED2:  CPI
CA 8735' JZ
CD 4437 CALL
70 MOV
23 INX
22 2012 SHLD
E1 ED3: POP
c1 POP
ol POP
FB =l
Cc9 RET
)
3E 3D EDM:  MVT,
CD 4437 CALL
36 00 MVI
34 2044 LDA
B7 ORA
CA 8748' JZ
3E 2D VI
CD 4437 CALL
01 2049 ED4:  LXI
21 2019 IXT
22 2012 SHLD
D5 PUSH
CD 4534 CALL

we we we we e

1-10
SUBRUTINA INTERRUPT DAF
8700
PSY
B
H
ADAD  ;HL=ADRESA ADRESET CURFNTH
7000H
4336H  ;TRANSFORMA A(DAF) IN B(ASCII)
c,25
C’
J-4 ;INTTRZIERE CERUTA DE
S TNTERFATA CU DAP-UL
A,B :A=CARACTER ASCTI RECEPTIONAT
L
ED2 :SATT DACA NU E "MINUS"
ou STRIMITE ECOU CATRE DAF
AL
ADST  ;ATSI=
ED3
13
ED1 :SALT DACA T "RETURN"
U 'ECOU CATRE DAF
M2 . INSCRIERE TV SIRUL DE
: CARACTERE
'
ADAD  ;ADAD=ADAD+1
H ' RESTAURARE REGISTRR —
‘FINAL SUBRUTINA
B
Sy
A’ 11
ol JTRI¥ITE LA DAF '='
M,0 'SFTRSIT STR CARACTERE
' RECEPTIONATE
ADST
A
7 .SALT DACA ATST=0
A,'-'  :DACA I,
ov {TRIMITE LA DAF '-'
B, ADIN
H,ADIN
ADAD  ;ADAD=ADRESA TNITTALA
D
45341  ;TRANSFORMA CTFRELE ZECTMALE

(ASCII) INCEPIND DE LA ADRESA
3C IN HEXA (HML). REVENIREA
DIN SUBRUTINA SE FACE IA
PRIIMUL ZERD (0C) INTTLNIT.
SUBRUTINA AFECTEAZA TOATE

BUPT



8755'
8756
8757

875A"
875R!
875C"
8758!
8761'
8764
8765'
8768!
8764
276D’

MACRO-80 3.44

E5
7D
CD 456D

1

D1

3E 48
CD 4437
CD 4441
7D

32 2001
3E 01
32 2000
c3 8730

09-Dec-81

- A2.12 -

PAGE

PUSH
MoV
CALL

POP
POP
MVI
CALL
CALL
MOV
STA
MV
3TA
JMP
PAGE

1-11

A"I{l

CRL
AL
ADCOD
A1
FAN
ED3

REGISTRELE.

;TRIMITE A LA DAF
; (FORMAT HEXA)

;TRIMITE LA DAF 'H'
;CAR RETURN, LINE FEED

;ADCOD=VALOAREA RECTPTIONATA

; FAN=1

BUPT



3770'
8771
8772!
8775'
8776'
8779!
877A"
877!
877¢C!
877D’
8778!
877F'

3780!
8782'
8783"
8784!
8785"
&788!
8789"
878"
878!
87ec!
878D’
8790'

MACRO-80 3.44

47
EB
3A
B7
CA

2F
57

oF
5P
13

OF
78
1F
47
D2

EB
29
EB
on
c2
C9

2021
8780"

08

8789"

8782"

09-Dec—81

5
INO:

INM:

IN2:

TN3:

£2.,13 -

PAGE

Mov
XCHG
LDA
ORA
J7
MoV
CMA
MOV
MOV
CHA
MOV
INX

VI
mov
RAR
MoV
JdNC
DAD
XCHG
DAD
ACHG
DCR
JINZ
RE
PAGE

1-12

;SALT DACA SIGN=0
;SIGN=1

;DE=-DE
SUBRUTINA INM BXECUTA
OPERATTA HL=HL+B*DE

BUPT



- AZ.I% -

MACRO-80 3.44  09-Dec-81 PAGE 1-13

H DIALOGUL OFF-LINE CU OPERATORUL UMAR
ORG 0C100H

C100' 21 DOOO . IXT H,ME51 ;ADRESA PRIMULUI MESAJ
C103' OF 0A MVI c,1C ;NUMAR DE RINDURI
C105' CD 45AD SI: CALL SCRIN ;TRIMITE LA DAF STRUL DE

CARACTERE INCEPIND DE LA
ADRESA HL PINA LA PRIMUL
RETURN INTILNIT

(ACESTA NU ESTE TRANSIIS)

e e e we

C108'  CD Lb4 CALL  CRLF  ;CAR RETURN, LINE FEED
c10B' 23 INX 1 ;SALT PESTE CODUL RETURN
¢c10c' 0D DCR o
C10D' G2 C105' INZ, ST
C110' 21 D1AO ’ IXT  H,MES?
C113'  CD C1AR! CALL SO ;RECEPTIE KR
C116' 21 D1BO LI 1, MBS
C119'  CD C1A3' CALL SO ;RECEPTIE Ti
C11C' 041 D1AO 1XI 3,ME32
C1MF'  CD 4534 CALL 4534  ;CONVERSTE HEXA
G122t 22 2000 SHID XR
¢125' 01 D1BO I B,NES3
C128'  CD 4534 CALL 4534  ;CONVERSIE HEXA
C12B' 22 200E SHLD TI
C12E' 06 7B ’ WI o B,123
£130" 24 2000 IMLD KR -
€133' EB XCHG ;DE=K
C134' 21 0C00 LI H,0 $HL=0 .
€137' CD 8780’ CALL  IW IT=123%4R (a)
C13A' 11 0004 IXT D,4
¢13D' €D C193' CATL  IP ;BC=HL/& (b)
c140" 60 Hov H,B
c1u' 69 MOV L,C HL=(b)
c142' 22 200C SHLD KR ;SAL\éAI)?E PROVIZORIR
C145'  EB XCIL ;DE=(b
C146' 21 0000 XI H,0 sHL=0
C149' 06 05 MVl 3,5
C14B'  CD 8780 CALL I sHL=(b)*5 (e)
C14E' TR XCHG
CH4F'  2A 20CE )L;EKP TI .
0152'  ER sDE=Ti

' CD C193' CALL  T¥P iB0=(c)/Ti (d)
€153 93
C156' 24 2000 IHLD KR ;HL=(b)
e O Dgn ;o ac=(b)+(@)
C15A' 22 2015 SHI ;dC=
c1 gD' 78 MoV A,B
C15E' oF CMA
MMSF' 47 MoV B,A
£160' 79 Hov A,C
c161' 2F CMA
.C162'  4F MoV C,A

BUPT



c163'
c164!
165!
c166'

c169'
C16B'
C16E'
ci7!
Cc174!
€175
c176!
€179
Cc17C!
c17!
C180"
€183"
184!
0187!
c188'
c188!
c188!
C18F!
c192'

¢193'

£196'
c197'
C198'
199!
C19A"
c19B'
c19¢!
ot
198!
CA9F!
G1A0!

C1A3!

C146"
c147!
C1A8!
C1AB!
C1AC!
C1AR!
C1AF!
c1B2'
c1B3!

185!
1B

- KRJAR »

MACRO-80 3.44  (09-Dec-81

03
09
09
22 2017

OE 04
21 D200

CD 45AD SJ:

CD 4441
23
oD
C2 C16E!
CD 45AD
EB
2A 2015
CD C1B9'
23
CD 45AD
EB
28 2017
CD C1B9!'
23
CD 45AD
Cc9

01 0600

7B

2F

5K

7A

2F

57

13

19 I
no

03

c3 19D

)
IMP:

1:

CD 4429 30:

70

78

CD 4437
78

F3 0D
23

C2 C1A3'
2B

36 00

CD 4441
(]

PAGE

INX
DAD
DAD
SHLD

MVI
LXI
CALL
CALL
INX
DCR
JdNZ
CALL
XCH
LHID
CALL
INX
CALL
ZCHG
LILD
CALL
INX
CALL
RET

LXT

MOV
CMA
oV
MOV
CMA
MoV
IR
DAD
RIC
Y

JMp

MoV
MoV
CALL
HOV
CPT
INX
JHZ
DCX
MVI

CALL
RET

-
|

-

=

oWl
-

R P E
25
)

=

namauTma
=
=]

L]
3

DO
S3
H
SCRM

gl
S3
il
SCRI

;a1=(b)-(d)

sHL=A0

;REVENTIRE TN 510
;DE OPFRARE

TEUL

;SUBRUT NA EXECUTA
; IMPARTIREA BC=HL/DE

;ASTBAPTA SOSTHREA UIIT
;CARACTER DE TA DAF,
;TL TRAMSFORMA IN B (ASCTT

;ECOT CATRE DAF

;SALT DACA T B "RETURE"

;SFIIRSIT SR DE CARACTERZ
;RECEPTIONATE

BUPT
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MACRO-80 3.44  09-Dec-81 PAGE  1-15

C1B9'  EB S3: XCHG ;SUBRUTINA TRIMITE LA DAF HL,
;IN FORMAT HEXA SI ZROTHAL
C13A'  ES PUSH H
C1BRB' 74 HOV A,D
C1BC'  CD 456D CALL  HOUT
C13F' 7B MoV AE
C1C0'  CD 456D CALL  HOUT
c103' B PO? H
cich 23 INX H
C1C5'  CD 45AD , CALL  SCRN
c1c8' 23 I H
c1c9'  ES PUSH H
C1CA' 21 0000 IXI H,0
c1CD' 7A Sh: MOY A,D
CICE' B3 ORA b
C1CF'  CA CADP! Jz 32
01D2' 1B DCX D
c1D3' 7D MOY AL
c1Ds' 3 INR A
c1D5' 27 DAA
C1D6'  6F MoV L,A
;D7 7 10V AH
c1D8'  CE 00 ACT 0
c1DA' 27 DAA
o1D3' 67 10V 1,A
c1DC' C3 C1CD! JIP sk
C1DF' ¢ 32: MOV A
C1E0' 5D MOV E,L
C1E1'  CD 456D CALL  HOUT
C1E4' 78 MoV A,E
C1E5'  CD 456D CALL  HOUT
C1E8' B1 POP n
C1E9'  CD 45AD CALL  SCRY
CAEC'  CD 44l CALL  CRLF
CAEF' (O RET
TND

BUPT



Macros:

Symbols:
'3883"
83C7'
88r6!
2001
83880
88D4!
2015
8723'
‘203E'
456D
C19D!
8782!
200C
D1A0
4437
861C!
8627!
8544
85AD'
85F6!
‘C1DF!
45AD
C168!
202D
85471
2002
2024

MACRO-80 3.44

A2
AS

ADCOD
ARN

DO
ED2
EM
HOUT
I
N2
KR
1Es2
oU
R1
RIT
R2B
R2E
R3
52
SCRN
3J
SR
T

m
1

W1
YY1

No Fatal error(s)

- JHE‘]:’ -

09-Dec-81
83AD' A3
890B' A6
83F' A9
2019 ADIN
8883'  ARNY
892C' (8
2017 D1
8730'" ED3
2043'  EF2
882p' I1
193" IMF
8789' IN3
2030'  MAS
D180 MES3
8570' PP
8658'  R1A
85m' A2
8592'  RaC
85D4'  R2P
2026 RK
C1B9' 53
c105' ST
C143' 30
202E SW
855p' T
2028 TEST
2022 WK
201E YT

PAGE

S

8898
8905
2012
2014
2023
v
8735'
8748'
2000
8312!
8770!
8780"
D000
D200
8558
863!
8581
850D
853!
2027
21C0D!
2021
202C
2003
8543"
2007
2028

Al
A7
ADAD
ADST
BYTE
CRLF
B
BDy
FAN
I2
INO
M
MES1
MESL
PP2
R1B
R2A
R2D
R2T
RK1
34
SIGN
SRK
SW1
T2
TI
X

BUPT
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PROG™4 . % REGLARE WUMERICA A VITIU:l
POZITI NI

Ca 'm
[ [0 ]

FONTRU UE SI57Ed DB ACLIC ‘4cl
_:TOR DB CUKsNT CONTIKG

BUPT
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0000' 09

2016

2018
20%9
207A
20°C
201E
2020
2022
2024
2025
2026
2028
2024
202C
2028
2030
2034
2035
2036

456D
4437

o Ad =

09-Dec-31

R

>
H
)
H
H
)
ADAD

Do
D
D2
D3
D4
X
Y¥1
YS
31
YT
WK
KAl
RK
‘{1
RK.
BYTE
AN
ADIN

HOUT
o

PAGE

BQU

EQU
BEQU
EQU
BQU
BQU
=T
EQU
FQU
EQU
QU
EQU
BQU
EQU
EQU
EQU
EQU
B0
EQU

jonli)
B
PAGE

1

20161

20184
DO+%

No+2

DO+4

DO+6

DO+8

DO+10
no+12
DO+13
DO+H14
DO+16
DO+18
D0+20
DO+22
NO+24
No+28
DO+29
DO+30

456DH
A3

~

Program de reglare numerica
a vitezei si pozitiei unui MCC

Definire coeficienti

si variabile

;adresa curenta pentru
;receptie DAF

;coeficient 1O

;coeficient D1

;coeficient D2

;coeficient D3

;coeficient D4

;marime de comanda y(%)
;marime de comanda v(k-1)
;sem YK

;sem YK

symarime de comanda TIMER
;marime prescrisa w(k)
smarime prescrisa w(k—1)
;reactie r(k)

sreactie r(k-1)

;reactie v(%-2)

;octet control ventru RST 7.5
;fanion receptie completa DAF
;adresa initiala nentru
sreceptie DAF

;subrutina OUT DAF (HEXA)
;subrutina QUT DAF (ASCII)

BUPT
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MACRO-80 3.44  09-Dec-81 PAGE 141
H
H Subrutina INTERRUPT TIMER
b
NRG 200
20CE! C3 aom! JP IT ;salt in RAU~ul dinamic
)
2001 IT: ORG 8680
86B0" FB BT
8631 3A 2034 LDA BYTE
86B4'  B7 ORA A
3635' CO RNZ ;return daca byte <> 0,
;eontiua daca byte=0
86B6' D3 29 ouT 2%H ;blocare tranzistoare
8638’ 7C ov A
8689 D6 3¢ SUT 3CH
8638 2F CHMA
868C! o7 oV H,A
862D’ 7D MOV AL
86RE! 2F CMA
853F'  6F MOV L,A
80! 2 N H SHIL=T/2-11L
81 70 MOV AH
86Cc2' L6 3F ANT 3FH ;mascare pe 14 biti
8ec4' G5 80 ADT 801 ;mod de lucru 2
86c5! D3 2D OoUT 2DH ;TIMER high
86c8' 7D MOV AL
86C9' D3 2C ouT 2CH ;TIMER low
86CB! 3E 1 MVT A,O0C1H
86CD! 32 2034 STA BYTE ;byte=0C1M
36D0" D3 28 oUT 281 ;start TIMER
36N2' 76 HL™ ;se asteapta in HLT o cerere
. ;de intrerupere
86D3' 09 RET ;de 1la TIMER
PAGE

BUPT



8600
8603'
8604'

3607’
8604
860C"
£860D'
860E'
860F!
8612!
8614"
2616!
$618!
861A"
8610
861D!
861F!
8621!

geas!
3627"
8624
862C"'
8e2n!

8630
2050
2052'
2053'
2056"
2059'

205C"

205F!
2061
2062
2064
2065'
2067!
2068'
2068
206D
2065
2070!
2071
2074
2077

2074

-
MACRO-80 3.44  09-Dec-81

31
AF
32

21
05
77
05
23
c2
D3

3F
D3
D3
AR
D3
3K
32

~
=4

22
3E

C3

DR

el
<

0000
20C9

2020
20

8609'
02

00 0P1:

01 Cpe:

2063
o1

00 CP3:
> 205F"

2020
2077 K:

)
PP4:

A3.3

-
PAGE

ORG
LXI
XRA
3TA
IXI
VI
MOV
DCR
IMNX
JNZ
ouT
ouT
MVI
ouT
ouT
XRA
ouUT
MVI
STA

LXT
SHLD
MVI
DB
JMP

CRG
MVI
B
THT.D
SHLD
LDA
STA

IN
MOV
IN
Mov
IN
oP
JZ
h
MOV
N
cMp
N7
SHLD
JMP

ORG

8600H
SP,0
I

20C9H

H, 20201
R, 32
M,A

, ADIN
ADAD
A,0
3CH

T

2050K
A0
301
K
YK1
Y5

Y51

preluare pozitie curenta de la numarator

0
L, A
1
H,A
1
u
oP3
y
LA
0
L
CP4
Yr
PP

8900H

Programul principal

;initializare stiva

;adresa low pentru RST 6.5

;este 00

sinitializari variabile
;orogranare port 0
;programare oort 11.

;programare port 8
;OLEAR numarator

;adresa high pentru ROT 6.5

;este S7H

;aceasta este instructiuvnea OI¥

;in RAM~ul static

;sint validate RST 6.5, RST 7.°
;aceasts este instructiunesz 51

s vk1=yk

;ysl=ys

BUPT



8900"
8503"
89o4!
8907"
5908"
890A"
890D’
B90F
es12!
8913
8915!

8918!
814!
891B!
8g1¢!
891F!
8920’
go22!
8925'
8928
8929'
892C!

8027
8931
8934
8935
8936
8930
8934
893p!
8930
893E"
8041
8943"
89U
047"
8948

MACRO-80 3.44

3A 2025
B7

2A 2022
EB

06 04
CA 8912
06 08
CD 20AB'

B 3C
FA 892F'

D6 ¢

22 2026

D3 29
CD 8743'
24 2026

CD 8808'
C3 2038’

FE 00
C2 893A'

B7

Cc2 893"
1C

EB

78

D3 29
CD 8808’
3E 09
30

CD 8743'
76

C3 2088’

- Aded =

09-Dec-81

1’°P3:

PPL:

PAGE

LDA
ORA
LML
XCHG
MVI
J7
MVI
CALL
Mmv
DT

PEGNR

JaM

SUT
MOV
Hov
SHLD
MOV
ouT
CALL
LHLD
HLT
CALL
JMP

CPI
JNZ
Mov
ORA
JINZ
INR
XCHG
MOV
ouT
CALL
MVI
DB
CALL
HLT
JMP
PAGE

1-3
Y31
A
Y1
; DE=yk1
B,4
PP2 ;salt dacs ys1=0; B=4
B,8 ;ys=255; B=8
ATN
AD
3CH
PP3 ;salt in regimil 1
Regiml 2
3CH
H,A
L,E
YT syt=lyk1!-1/2
A,B
29H ;comanda tranzistoare
SPR1 setapa de caleul
YT
SBR2 ;etapa de comanda
T
Regirml 1
0
PP4
AE
A
PpP4
E ;daca yk1=0, atunci DE=1
A3
2H ;comanda tranzisoare
SER2 ;etapa de comanda
A,9 ;sint validate RST 6.5,RST 7.5
30H ;aceasta este instructiunea 5T
SBR1 ;etana de caleul
T

BUPT



700"
8701"
8702"
8703"
8706"
8709"
700"
870D’
870F"
8712'
874!
a717"
8714
871D"
S71F!
8722
8724
8727'
8724'
872B'
872¢!
g72n!
8730"
8731"
8732"
8733"
8734
8736
8739’
8733"
873D"
8740"

MACRO-80 3.44

24 2016
3A 7000
CD 4336

FE OD
CA 8734'

c2 871D
CD 4437
C3 g7zr!
FE 30

DA 872F!

D2 872!
CD 4437

22 2016
1

P

FB

Co

3E 3D
CD 4437
36 00
3E 01

32 2035
C3 872!

- 43,3 -

09-Dec-81

ED3:

EMN:

PAGE

CRG
PUSH
PUSH
PUSH
LELD
LDA
CALL
MoV
CPI

CPT
JINZ
CALL
JMP
CPT
JC
CPI
JINC
CALL
MoV
INX
SHLD
POP
POP
POP

n
I

RET
MVI
CALL
MVI
MVI
ST
JMP
PAGE

14

8!

Subrutina INTERRUPT DAF

;HL=adresa curenta
;A=caracter emis de DAT
;conversie A(DAF) — B(ASCII)
;salt dacu: e "BETURN"

;salt dacs nu e "CLEAR"
;ecou "CLEAR"

;salt daca e < '0'

;salt daca e > 'Q'

secou cifra zecimala
;inscriere in sir

;ADAD = ADAD+1
;final subrutina

;ecou  '='

sFAN=1

BUPT
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MACRO-80 3.44  09-Dec-84 PAGE 1-5
9
; Subrutine SBR1 ( etapa de calcul )
8743' 3B K SBR1:  MVI  A,OBCH
8745! D3 2D ot 20K
8747 AF XRA A
87u8" D3 2C ouT 2CH sTIMER=Smsec
874A" 3E C1 MVI A,O0C1H
874¢! D3 28 ouT 284 ;start TIMER
874T'  3E 0 WIo A1
8750 32 2034 STA  BVTE  ;RYTE=
8753'  2A 2028 ARN:  IHLD X
8756' EB XCHG s DE=wl
8757' 2h 2022 LHLD YK s HL=y¥1
8754 3A 2025 LDA Y31
875D 4p MOV C,A ;C=ys1
875E' 34 2018 LDA Do
8761' 47 MoV B,A ;R=D0
8762! AF XRA A ;A=0
g;gg: CD 208! CALL 124 ; CHL=CHL+B*ADE
ER XCHG
8767' 20 202A LULD W1
876A'  ER XCHG ; DE=u
g76n! 3A 2019 LDA ol
876E" 47 MOV B,A ;B=D1
876F! CD 207A' CALL oM ;CHL=CHL-R*AD®
g772" EB YCHG
8773! 2A 2020 LHLD RK
8776' EB XCHG sDE=rk
8777 3A 201B LDA D2+ ;A=D2 (high)
8774" B7 ORA A
8773' CA 8782' J7 AR2 ;salt daca A=0
87T 47 ARt: MOV A
877F! CD 209D CALL APM ; CHL=CHL-256*B*DE
8782! 34 201A AR2: LDA D2
8785! 47 MOV B,A H P=D2(1ow)
8786" EB XCHG
8787" 2A 202C LHLD RK
878A" EB XCHG ;DE=rk
8788 CD 207A° CALL 12 ; CHL=CHL~B*ADE
8785 EB XCHG
878r! 2A 202E LHLD RK1
- 8792' EB XCrG ;s DB=rk’
. 8793! 3A 201D IDA D3+% ;A=D3(high)
8796 B7 ORA A
8797’ CA 879! J7 ARZ ;salt daca A=0
879A" 47 HoOv A
8793 CD 20A0" CALL ADL ; CHL=CHL+256*E*DE
"8798! 30 20°C AR3: LDA m3
37A1" 7 Mov B,A ;P=D3(low)
972" AF YRA A iA=0
.87A3' CD 206! CALL 24 ;CHL=CHL+B*ADE
8776 EB XCHG

BUPT



8747
87AA"
87AR!
87AT!
87AF!
872!
8733'
e7me6!
8789"
87BA"
E7BRB!
87RE!
87!

a7ce!
87c3!
876"
87c9"
87cc!
S7CF!
872!
875!
a7ms!
87D7'
a708!
87DRB!
87DE'
8780
8781"
87E4!
B7E7"
BTEA"
HB7ER!
BTER!
7ER!
7RO
187?3'
87r5"
87F6"
87r9!
87FC!
87FF!
8801
BRO4!
£806'
8807'

8808’
8809'
880B'
830D"
880F"
8810"
gg12!

o AT -

MACRO-80 3.44  0C-Dec-87

2A
BB
3A
B7
CA
47
CD
3A
47
EB
2A
EB
CD

5
2A
22
2A
22
2A
22
E1
79
B7
FA
c2
3E
BC
D2
21
22
AF
32
C9
3C
c2
3E
BC
DA
21
22
3B
32
3E
30
C9

7C
ES
C6
D3

D3
AF

2030
2017
876!

AR4:

209D"

201 ARS:

2030
207A"

2028
2024
202E
2030
202C
202E

87EF!
87ey!
77

877!
77F0

2020 AR7:

2024

AR6:

87F9"
87

87rC!
8810

2020 ARS:

FF
2024
0B

3F
80
2D

2C

PAGE

IHLD
XCHCG
LDA
ORA
J7
MOV
CALL
LDA
MOV
XCHG
ILHLD
XCHG
CALL

U

PUSH
LHLD
SHLD
IHLD
SHLD
THLD
SHLD
PoP
MOV
ORA
JM
JdNZ
MVI
CMP
JNC
IXT
SHLD
XRA
STA
RET
INR
JINZ
MVI
CMP
JC
LXI
SHLD
MVI
STA
MVI
DR
RET

MoV
ANT
ADI
ouT
oV
ouT
XRA

21

H
AR7
H,77F0H
X

A
YS
3
ARE-3
A,87H
it

ARS8
u,8810H
g
A,255

s DB=rk2
;A=Di(high)

;salt daca A=0

; CHL=CHL—-256*B*DE
;B=D4(low)
;DE=rk2

; CHL=CHL.-B*ADE
in CHL se afla rezultatul

swi=wk

;rk1=rk

;salt daca C<0Q
;salt deca C>0
;C=0

;salt deca H<=77H
;corectie depasire superioara
;yk=HL

;vs=C

;salt daca C<255

;salt daca H>87H
;corectie depasire inferioara
s vke=HL

575255
;este validata RST 7.5
;aceasta este instructiunea S

Subrutina SBR2 (etapa de comanda)

ALY
3FH
80H
2DH
AL
2CH
A

. jmascare pe 14 biti

;mod de lucru 2
;TIMER high

;TIMER low

BUPT



5813"
8816
8618
8819'
88: B
881D"
881E!

MACRO-80 3.44  (09-Dec-81

32 2034
3E OF
30

3E C1
D3 28
76

c9

o A8 =

PAGE

STA
MVI
DB

MVI
ouT

m
pA VI

RET

PAGE

BYTE
A, 11
30H
A,0C1E
o8

;BYTE=0
;validare RST7.5
;aceasta este instructiunea SIM

;start TIMER

BUPT
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HACRO-80 3.44  0S-Dec-81 PAGE 1-8
H
; Subrutina de inmultire pe 24 biti
b
ORG K+3 ;in RAM—ul static

207A' CD 20AB' IoM: CALL AIN ;DE=-DE

207D' 3E CO MVI A,0

207F' CE FF ACT 255

208"' E5 I24: PUSH H

2082' 28 08 MVI 1,8

2084 E3 I22: XTHL

2085'  F5 PUSH PSwW

2086' 78 Mov A,B

2087' 1F RAR

2088' 47 MOV B,A

2039' D2 2091’ Juc I23

208C' ™ POP Paw

208D 19 DAD D

205E' F5 PUSH astos

208F' 8¢S ADC C

2090' 4F MoV C,A

2091' ™ I23: POP PSW

2092' EB XCHG

2093' 29 DAD H

2004'  8F ADC A

2095' EB YCHG

2096' E3 XTEL

2097 2D DCR L

2098' €2 2084 JINZ I22

209B' E1 POP H

209C' C9 RET ;CHL=CHL+B*ADS
’
H Subrutina de inmultire, prin
H adunari repetate, pe 24 biti
]

209D' CD 20AB' ADM: CALL ATV ; DE=-DE
)

20A0' T7C \24: MoV AH

20A1' 83 ADD B

20A2' 67 MoV H,A s =148

20A3' 79 Mov A,C "

20A4'  8A ADC D

20A5' A4F Mov C,A ;0=C+D+0Y

20A6" 05 DCR B ;reneta de B ori

20A7'  C2 20A0' JNZ A24 ; CHL=CHL+256*B*DDE

20AA' €9 RET
; Subruttina pontru co plementar a DE,
H cu posibilitata de complementire re
H 24 bhiti

20AB' 7A ATN: MoV A,D

"20AC'  2F CcMA

BUPT



MACRO-80 3.44  09-Dec-81 PAGE  1-0
20AD' 57 MOV D,A
20AE' 7B oV 4,7
20AT'  OF CHA
20B0'  SF WV E,A
2081'  B? ORA A
20B2'  1C ™ E
2083' (O RINZ, ;0Y=0
20BL' 14 INR D
20B5' €0 RINZ ;CY=0
2086' 37 STC i0Y=1
2087' €9 RET

PAGE

BUPT



‘2028
£826!
8829'
8824
8gan!
882E"
8831!
8834'
8837!
883"

883D
8836
88411
88y2!
8845
8846"
8847
38L4A"
38uc!
3B4UP!
28521

MACRO-80 3.44

2035
8630'

2035
2036
2036
2016
4534

2028

456D

456D
48
4457
ViV
8630

09-Dec-81

e v e

= Aol =

PAGE

1-10

Preluarea prescrierii de la DAF

SBR2+30
FAN

A

™

A

FAN
B,ADIN
H,ADIN
ADAD
45341

u
WY
ALY
HOUT
i
AL
ugyT
A,
o
L
7

;salt daca FAN=0

; FAN=C

;conversie
; (zecimal ASCII) - (hexa)

;wk=w(DAF)

;ecou wk (high)

;ecou wk (low)

;ecou caracter 'H'
iCR,TF

BUPT



MACRO-80 3.44 09-Dec-81 = A3pd#: =5

Macros:
Symhbols:
20A0" A24 209D A2 2016 ADAD
36 ADIN 20AB' AIN 8776' AR
8§782! AR2 87°E! AR3 8782 AR4
8786! AR5 87EF'  AR6 8787 AR7
87rc! ARS8 8753! ARN 2034 BYTE
205F! CP1 2062' CP2 2C6E'  CP3
2018 DO 2019 oyl 2014 D2
20°C D3 2018 D4 8734! M
871D' ED2 872F! ED3 2035 FAN
456D HOUT 2084! 122 2091 123
20811 124 2077 I2M 20D1° IT
2077 X 4437 07 2074 PP
8912' PP2 892r'  PP3 89Q3A' PP
202C RK 20258 RK1 2030 RX2
8743! SO 8308' SPR2 2088' T
8630 TT 2027 W1 2028 W
2020 D¢ 2022 Y¥A1 2024 Ys
2025 Y51 2026 YT

No Fatal error(s)

BUPT
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ANEZ AL

PROGRAM DF 1'0LARE NUMERICA A VITBZ:I

SISTEM3 DE ACTIONARE CU 40707 DE CURIY™ [OTINUU

INDEPENDENTZ (0MANDATE DE U7 SINGUR yI7. °:0CESOR
UZUAL

r
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0000' 09

000"!
283K
2852
2876
2377
2878
287A
2878
a87c

287D

00r'6
OCED
oonn
287E

TABI
TARC
CCR
NRMOT
VITPR
SVIT
VPRY

SEMM
ADRTAB

IISKA
MSKB
MSHC
coce

PAGE

1

PROGRAM PENTRU REGLAREA VITEZEI

A 3 MOTOARE DE C.C.CU UN
SINGUR MICROPROCESOR TE COMANDA

—

28381
2852
28761
2877
28781
287AH
28781
287CH

287DH

OréH
OEDH
OD™H
2878H

;incenut tabel intreruvperi
;incemut tabel calcul-

;contor caractere receptionate

;nr.motor

;viteza prescrisa
;sensul vitewel
;vector pornire

svarizbila de legatura subr.

;in progr.de calcul

;contor adresa tabel
;intreruperi

smasca pentru motor 1
;mascea pentru motor 2
;masca pontru motor 3
;contor intr.oprire chonper

BUPT



0000"

20CE"

2800"

2808"
2809"

g o
281"

g
819"
o81A"

L 2820"
- 2821"

828"
- 2309"
282A"

2830"
2831"
283"

2838"
2839"
| 283A"
| 283"

“{ og3En
19000"
2002"

‘ ()OOS"
9007"
900"
200D"
900F"
,9011"

904"
9016"
' 90' 7"
9018"
i 901 9"
5014"
901D"
901F"

o A2 <

MACRO-80 3.44  09-Dec-81

€3

oc
C3

o4
ocC
C3

14

n
Y

04
14
C3

0C
C3

o4
oc
14
C3

38
32
35
32
3E
D3
21

OE
AF
77
2c
0D
c2
3E
32

PAGE 1-1
DSEG
b
;salt subr.intr.RST 7.5
ORG 20CE!
288" JMP ITTH
;tabel subr.numarare
ORG 28004
2883" JUP NI
ORG 28081
INR B
2883" JMP M
ORG 28109
INR C
2383" JVP N
ORG 281811
INR 3
INR C
2883" JiIP N1
ORG 28201
IMR D
2883" JMP U1
ORG 282814
INR B
. INR D
2833" JP NIT'T
ORG 28304
INR o
INR D
2883" JMP NUM
ORG 28381
INR R
INR C
INR D
2883" JUP NUM
;subprogram pornire
START: ORG 9000H
00 MVI A,001 jadr.subr.intr.RST 5.5
20C9 STA 2009 ;5 low
88 T 4,881
20CA STA 20CAY ;3 high
0000 T SP,0 ;initializare stiva
oc MVI A,0CH ;programare porturi 8155
20 ouUT 201
283E XTI H,TART;initializare tabele %
;variabile
38 MVT c,56
YRA A
ST: MoV 1A
INR L
DCR C
9017" BRKA ST1
3C VI A,3CH
28LF STA  TABI+17

BUPT



9022"
{9024"
9027"
9029"
902¢"
902D"
9030"
9032"
9035"
-9037"
9039"

S03A™

903"
903"

Q042"
9044"
9047"
Q044"
qo4D"
Q04F"
:9050"
9053"
9055"
9057"
9059"
905A"

905[)"
287m!
288"
2883"
?_885u
2886"
2887"
2838"
1 2889"

MACR =80 3.44

3B
32
3E
32
AF
32
3E
32
3E
D3
AF
D3
32
C3

3%
32
0"
11
3B
30
oA
D3
38
D3
FB
c3

26
1B
B
6F
AB
5D
67
E9

01
340
03

2850

2878
4p
287D
3C
2D

2
2875
9047"
53
237D
0000
0000
08

2878
23
co
28

905D"
28

00
21

o eI =

09-Dec-8~ PAGE

MVI
STA
MVI
STA
XRA
STA
MVI
STA
MVI
01T
XRA
ouT
STA
JIP

1-2

A1
TABI+14
A,3

TABI+18

A
YPRN
A, 4AH
ADRTAB
A, 3CH
2DH

A

2CH
OCR
INTA

yorosram princinpal

INIT: MVI
STA

INI1: IXI
IXI
MVI
D3
LDA
ouT
MVI
ouT

EINIT: &EI
JMP

A, 3EH
ADRTAB
3,0
D,0
A,ORH
304
VPRY
231

A, 000N
o84

WIMR

;subrutina numarare

NUMR:  ORG
MvI
MYT

NTRY: I\
Mov
XRA
MOV
Mov

ENMR: PCHL
PAGE

2877
11,28
E,0

F“P:I\?:!L“I\.z
= fogin o]

-

;programare timer 5 ms

sinitializare ADRTAB
;initializare contoare

;ralidare intr.RST 7.5
;codul instr.SIM pentru 8085

;start chopper

;start timer

BUPT
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;subr.tratare intr.RST 7.5 (timer)

288" F5 ITIM: PUSH PSw

288B" E5 PUSH H

gggu;" 34 287D LDA ADRTAR

" C6 04 ADI 4

2891  6F MoV L,A

2892" 32 287D STA ADRTAR

2895" 26 28 MVI H,281 ;(HL)=adr.(const.timer low)
- oV i ;ot.cuanta urmatoare
2é98" D3 2C ouT ZéH ;incarcare timer
280A" 2C INR L

2898" 5 MOV A

28" D3 20 oUT oD

2398" 2D ICR L

289w 2D ICR L

23A0" 2D DCR L ; (ML)=adr. (cod intr.)

;pt.cuanta curenta

200" 78 MOV ALH

2842" 2C INR L

.28A3"  1F RAR ;testare I0C sau ITNC
28A4" DA 28D0" JC ITHC

28A7" s 10C: PJSH PSW

2808" 656 Mov M ;stop chonper

28A9" DB 23 v oy

28AB" A4 ANA ot

‘28AC" D3 23 ouT 231

20AE" ™ POP P3Y

28AF" AF RAR ;testare T7CU sau I0CC
28B0" DA 28C5" Jc’ RCALC

2883" 26 06 RNM: VT H,6 sintr. 100

28B5" 33 RW1: INX SP

28B6" 25 DCR H

2837" C2 2885" JNZ RN1 ;6xINY SP

:128BA"  3E OB T A,0B¢  :validare intr RST 7.5
128B8C" 30 DB 304 ;codul instr. SIM pentru 8085
{288D" FB RI
\ 28RE" 3E CO MVI A,0COH ;start timer
230" D3 28 ouT 28

{e8ca" C3 905D" JMP NUMR

28C5" B RCAIC: POP H ;intr.I0CC

806" 3E 09 MVI A,9 ;valid.intr.RST 6.5,RST 7.5
28cC8" 30 )] 30H ;eodul instr.SI pentru 8085
28co" 3E CO MVI A,0COH ;start timer

28CB" D3 28 oUT 2%

28D ™ POP PSYW

: 28CE" FB FI

28CF" C9 RET

-28D0" 26 06 ITNC: MVI H,6 ;intr.ITN sau ITC
28p2" 33 I™: Iy 5P

28n3" 25 DCR H

28D4" Cce2 28p2" ND I™

287" 1F RAR ;testare ITN sau ITC
28pa" DA 282" Jc ITC

BUPT



28pB"
28pD"
28DF"
282"
2855"

28E6"
28E8"

. 289"
28RB"

-“;S-e

MACRO-80 3.44  09-Dec-81

3E CO ITN:
D3 28

C3 88rO"

2A 283E ITC:
7D

D3 2C

o4
v

D3 2D

03 9042" RITTM:

PAGE

MVI
ouT
JIP
LHLD
MoV

ouT

Hov
ouT
JHUP
PAGE

sintr . ITH
;start timer

;intr. ITC

sincarcare timer cu const.
sot.priml interval

;de temporizare din cuanta
surmatoare

BUPT
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MACRO-80 3.44  09-Dec-81 PAGE 15

;subr.tratare intr.RST A.5 (DAF)

I ogagn
X DIAL: ORG 88001
3007 B> PUSH  PSW
8802" D5 P 3
8803" E5 st i
8804" 34 7000 5
3004 34 7000 LDA 7000H
CALL 43361 soreluare
e o Z%_n Luare caracter de la DAF
WI 0,25  intirsi i
. ; icu DAF_ere nentru dialogul
gacn o DIO: DCR  C itestar e
8810" 34 2876 e oon S
g0 38 287 DA COR
38314"  CA 882a" % :
o o J7 DIAO
8318"  CA 8854" o -
e o Jz, DIA
881C"  CA 8865" n 5
33 3D 0 i
8820" (A 8882" kA >
g0 O Jz DTA3
3824" (A 8893" o >
8827" 3 83DR" g s
37 03 JUP DHLT
SN DIAO: MOV AR ;0CR=0
882n"  CA 883D" z e
8830" FE 2D o w
8832"  CA 384C" o T
38835" FE 18 . o
o oo aem CPI 24 secou <CLEAR>
223 " (C3 83pR" g‘ZiP DiE | -
\l} C w n ’ DH:LT
8 820" Ag 88EL DIOA: %LL DAF
" p S
ggzzn gg 85137A DIOZ: STﬁ éVI’P SIS0 ot
8846" 30 2876 BT obn
oo B STA CCR ;pune CCR=1
8840t CD 88i4" I o e
saucr D & DIO2: CALL  DAF
8851 (3 884" A A1 FSVIT=1 pt. 1=t
g 3 JMP DIO3 v
§855" 78 DIAY: (:CKL A,B :0CR=1
" 9 afi
8858"  CD 4565 CALL %ESH Zggiswe'reX&A(Asch)
- : !.J;eAb'_e ASCTI) —>
s, 33; gg'zs STA  VITRR ;ggécﬁg tempor '
2 Boe o i o 2 mporara cifra I
P STA CCR ;pune  CCR=2
ey & MP DALT o
e B DIA2: MOV A,B ;0CR=2
886A"  CD 4565 SATL 456 |
%6k D CALL 45651
HOV B,A ;(B)=cifra 2 IT-a

BUPT



8865"
8871 "
872"
8873"
8374"
8375"
8376"
8877"
8g7A"
s87c"
8877
gego"
8883"
8835"
8838"
883B"
888D
8390"
8893"
894"

8897"
8898"
889"
agan"
88a0"
88A1 n
8ea2"
88A3"
886"
88AQ"
88aA"
83AD"
SBAE"
8epo"
a8gs1"
agraY
3835"

28B6"
88n9"
88RA"
883D"
8E8BE"
581"
88co"
880"
8gea"
803"
a8ce"
27"
asca"
asaca”
a88cA"
88cR"

' 8sce"

MACRO-80 3.44

34 2878
87

FA 85pn”
¥E 03
D2 88DR"

CD 88E4"
CD 4b444

32 2877
3E 80

c2 88po"

3A 287A
2 Cane!

C3 BECE"

o M -

09-Dec-81

DIA3:

DIAL:

DI&O:

DIs:

PAGE

LDA
ORA
RAL
RAL
RAL
RAL
ORA
STA
MVI
STA
JHP
MOV
CPI
JN7
CALL
MVI
STA
JNP
MOV
CALL

DCR
JM
CPI
JNcC
INR
PUSH
MOV
CALL
CALL

STA
MoV
MVI
RIC
DCR
JNT
MOV

IDA
ORA
a7
MOV
RIC
RIC

CMA
MoV
JUP
MoV
CHA
MoV
CHA
RAL
RAL
RAL

1-6

VITPR

DHLT
3
DHLT
A
PSwW
AP
DAF
L4l H
oW
NRMOT
B,A
A, 8001

R
D140
B,A

SVIT
A
DI4
AP

;(M)=cifra I

;concatenare cifrs

;pune CCR=3

:0CR=3
;accenta mmai '/

spune CCR=4

;CCR=4

;conversie ACASCIT) —>
: ACHEXA)

;verificare nr.motor = 1,2,3

s (A)=nr.motor

;ecou
;transnite la DAF <CR>,<LF>

seonstructie masti

ymasca pornire inainte
; (de baza)

;testare sens rotatie

smascs pornire inainte

;masca oprire inainte
ymasca pornire inainte

yraasca oprire inanoi

BUPT
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88CD" 47 MoV 3,A ;masca pornire inapoi
88CE" 34 287R DI42: LDA VPR ;mascare vector nornire
38D A1 ANA C
88p2" B0 CRA B
8an3" 32 2873 STA VPRN
88D5"  3E 05 VT A5
88pa" 32 2876 STA CCR ;pune CCR=5
88DB" 38 09 DHLT: WVI A,0 ;validare intr. RST 6.5,

;RST 7.5
88pp" 30 DB 30H ;codul instr.SI¥ pentru 8085
88DE" B4 POP H
88DF" ™ POP D
88E0" 1 POP 3
831" ™ POP P
88E2" ¥R EI
88E3" C¢S RET
884" F5 DAF: PUSH PSwW ;subr.ecou
8885"  OF 19 MVI ¢,25 ;temporizare
8ge7" 0D DAF1: DCR [
8geg"  C2 egs" NG, DAF1
88EB"  CD 4437 CALL LA 37 ;transmite la DAF A(ASCII)
88" ™ boP PSW
88E™ C9 RET
PAGE

BUPT



88ro"
Q05A"
905¢"
905D "
905E"
905F"
9060"
9063"
9066"
9068"
SOZA"
9063"
906C"
Q06D"
968"
906F"
Qp72"
9073"
9075"
9076"
077"
079"
Q07A"
aQ7R"
907R"
Q0 7F"
9080"
Q01"

084"
9085"
Q|8
9089"
908Cc"

908E"
908?"
9091"
9094"
9095"
9096"
9097"
909"
909C"
909n"
909E"
90AQ"
9OA3"
90A6"

90A8"
90AB"

MACRO-80 3.44

3E
30
FB
C5
D5
21
11
06
OE

12
2C
1C
oD
ca
7D
C5
6F

C6
5F
05
c2
D1
C1
78
32

79
32
7A
32
DB

47
E6
32
78
1F
47
6
32
78
1F
E6
32
3A
FE

c2
AF

09

2852
2858
03
06

906A"
06

05

068"

2856

2862

2864
22

01
2854

01
2860

01
286C
2876
05

9“’7"

e A9 =

09-Dec-81

PAGE

1-8

;subrutina calcule
; ¥¥¥%% completare tabel calcule

CAIC:

CLC:

CL11:
Cl1z:

ORG
MVI
DB
EI
PUSH
PUSH
LXI
LXI
MVI
MVI
MOV
STAX
INR
INR
DCR
JNZ
MOV
ADI
MoV
MoV
ADI
Mov
DCR
JNZ
POP
POP
MOV
STA

MoV
STA
Mov
STA
IN

MoV
ANI
STA
Mov
RAR
Mov
AMT
STA
MOV
RAR
ANT
STA
T.DA
CPI

INZ
XRA

EINIT+1

A,9 ;validare intr.RST 6.5,RST 7.5
304 ;codul instr.SIM pentru 8085

B ;actualizare variabile:y(k-1),

D ; sr(k=1),sw(k-1),r(k=1),w(-1"
H,TARC

D,TABC+6

B,3 ;repetare 3x N
c,6 ;repetare 6x

A

D

L

E

C

Cl12

AL

6

LA

AE

6

E,A

B

CL 1

D

B J

AB

TARC+4  ;pune in tabel r(k) de la '
;subr. de numarare

A,C :

TAC+H5

AT

TABC+18

© 22H ;eitire sensuri de rotatie

;de la TIRO
3,A
1
TABC+2 ;pune in tabel sr(k)
A,B

B,A
1
TARC+1L4
A,B

1

TABC+26

CCR

5 ;testare receptie completa
; (CCR=5)

CLCZ

A :CY=0

BUPT



90AC"
QOAF"
90BO"
a0oB1"
90B2"
90B3"
q0R4"
90B7"
908"

90B9"
90BC"
90BD"
90BE"
903F"
goca"
90C3"
o0cL"

ape7"
O0CA"
qoca!
90CD"
90CE"
30DO"
e
ooD2"
90D3"
o0D4"
90D5"
90D7"
90Dp8"
GopB"
90DE"
QODF"
90EQ"
90E1"
90E4L"

90E7"
90E8"
90EA"
90EB"
90EC"
90ED"
90=E"
SOEF"
9QoF1"
90F2"
90F3"
90F4"

90F7"
90FA"
90FB"
90FCc"

MACRO-80 3.44

3A
17
17
47
17
80
21
85
6F

3A
77
2C
20
3A
77
AF
32

21

3E
F5
7D
c6
6F
5E
2C
56
7D
DE
6F
CD
CD
2C
2C
2C
CD
CD

m
D5
or
73
2C
72
7D
c6
6F
™
3D
c2

2A
bl
4D
2A

2877

2849

2874

2878
287
2852
03

06

05

9?0 "
9248"

920B"
goap"

0B

aoca"
2852

285E

o Afele -

09-Dec-81 PAGE 1-9
1DA NRMOT  ;calcul adr[sw(k)]
RAL
RAL
MOV B,A
RAL
ADD B
IXT  H,TARC-9
ADD L
MOV L,A ; (HL)=TABC-9+1 2*¥NRMOT=
sadrsw(k)]
LDA SVIT
MoV M,A ;pune in tabel sw(k)
INR L
INR L s (ML) =adr[w(k)]
LDA VITPR
MoV M,A ;pune in tabel w(k)
XRA A o
STA CCR ;pune CCR=0
s ¥*¥x%caloul v(k)
CLC2: IXT  H,TARC
MVI A,3 ;renetare de 3x calcul
CIA4: PUSH PSW
MOV AL
ADI 6
MOV L,A
MOV EM
INR L
MOV DM s (NE)=y (k—1)
MOV AL
SBI 5
MoV L,A s (UL)=adr{sr(k)]
CALL DIF s W) =lw(x)—r)|
CALL MLT4 3 (W) =y (k-1)+/-378*vi(k)-r(k)|
INR L
INR L
INR L ; (HL)=adr{sr(k-1)]
CALL DIF s (W)=twlk—1)-r (k1)
CALL  MLT2 ; DE)=y (k-1)+/-378*%1w(k)—r (k)
3=/+353% 1w (ie—1)—r (k1)
MOV AL ; (L) =adr{w(k—1)]
SUT 11
MoV L,A s (ML) =adr[y(k)low]
MoV M,E ;pune in tabel y(%k)
INR L
MOV M,D
MOV AL
ADI 11
‘Mov L, ; (ML)=adr{y(kx)] pt.motorul unr
POP PSY
DCR A ;contor 3x
JNZ, CL14
; ¥***compara & ordoneaza in stiva y(k)
coMP: LHLD TARC
MOV B,H
MoV c,L ;v(Kpt.mot.1 - I

LHLD TARC+12

BUPT



QOFF"
9100"
91 03"
9104"
91 05"
91 08"
910B"
91 m'l
910D"
110"
911"
o142"
911 5n
118"
91 /]9"
9/ 1A"
('/V 1D|l
g1
9120"
912"
9123"
9124
9125"
917"
9128"
9‘: 29"
9/: m"
128"
94 omn
930"
91 31 ”"
91 32"
9435"
91 38"
9139"
91 3A"
913D"
91 31:\"
9ML0o"
144"
91 L"B"
91 44"
9 1 45n
9148"
91 4 n
91 4 "
91 [C"
G14E"
9- 4P
94' 50"
953"
91 54"
9155"
91 58"
91 SB"
91 !j':"

MACRO-80 3.44

EB

2A 286A
7A

BC

DA 9153"
c2 910"
7B

BD

DA 9153"
78

BA

DA 912C"
¢2 911D"
7D

BB

DA 912C"
3E F6

3E ED
3% IR

€3 9153"
ED

DA 9148"
c2 913"

DA 91 48"

c3 9193"
B

3E F6
F5

C5

C3 993"
78

BC

DA 9" 6F"
c2 9160"
79

8D

- Al =

09-Dec-81

CMPO:

CMP6:

CiP7:

cp2:

CMP8:

CHPL:

CiP1:

PAGE

XCHx
THLD
MOV
CMP
Jc
JIN7,
MOV
CHP
Jc
MoV
CHP
JC
JNZ
MOV
CMP
dJC
MVT
PUSH
PUSH
MVI
PUSH
PUSH
VI
PUSH
PUSH
JUP
VI
PUSH
PUSH
MOV
cMp
Jc
JINZ
MoV
CMP
C
HMVT
PUSH
PIJSH

M1

‘PUSH

PUSH
JMP
VI
PUSH
PUSH
MVI
PUSH
PUSH
MP
MoV
Cip
JC
N7
MoV
CHMP

1-10

TABC+24
A,D

H

CMP1
CNP6
AR

L

CMP1
A,B

D
CMP2
cMP7
AL

E
oMPp2

A ASKA

PSW
P

A,MSKE
PSW

D

A, MSKC
PSW

H
CONST
A,SER
PSY

D

A,B

y

fosin
CHPS
A,C

L
CuPL
A, MSKA
Py

3
A,"1SKC
pSw

H
CconsT
A, MSKC
P

H

A, MSKA
oy

B
COMST
AT

u

CHP3
CMP9
A,C
L

;7(K)pt.mot.2 - DE
;vy(ont.mot.3 = HL

;ordinea in stiva va fi:
; "MSK (maxir)
; y(%) maxim
; MSK (intermediar)
; y(k) intermediar
; MSK (minim)
; v(k) minim

BUPT



915D"
9160"
9162"
91 63"
9164"
9166"
167"
9168"
9 6A"
916R"
916C"
916"
9"
91 72"
n73"
94 74"
N7
9178"
91 73"
917c"
917"
180"
9182"
Q'] 83"
M84"
9186"
91 87"
9188"
9188"
918D"
NMER"
918"
91 91 "
91 92!!

193"
1 96"
9199"
91 98"
91 9E"
91 9Fn
91A0Q"
Na"
91A3"
91A6"
91A9"
G1AA"
91AC"
Q’ AD"
9.:AE"
G1AF"
91B0"
94]33"
9184"
9137"
9M1BA"

MACRO-80 3.44

DA
3E
75
C5
3E
F5
ES
3E
F5
D5
C3
3E
F5
ES

c1
36
c
71
77
2c
3A
3D
32
c2
11

916F"
F6

B
ED

993"
s

9133"
94 80"

918B"
F6

FD

93"
ED

F6

283E
0000
03

2878

913A"
G1FQ"

287E

2876
91 9E|l
3C00

- AMJI2 =

09-Dec-81

CHP3:

CMP10:

CMP5:

CONST:

CONS1:

PAGE 1-11
JC CMP3
MVI A ,MSKA
PUSH SY
PUSH B
MVI A MSKC -
PUSH PSW
PUSH H
MVI A, MSKB
PUSH PsW
PUSH D
JMP CONST
MVI A MSKC
PUSH PSW
PUSH H
MoV A,B
CMP D
JC CMPS
INZ CHMP10
MoV AL
CMP B
Jc CMPS
MVI A, MSKA
PUSH Psv
PUSH B
MVT A MSKR
PUSH psy
PIUSH D
JMP CONGT
MVI A, MSKR
PUSH Psw
PUSH D
MVI AMSYA
PUSH P3W
PUSH B
; ¥*¥¥% constructie tabel intreruperi
LXI 1, TABI
LXT B,0
MVI A,3
STA coce ;C0CC=3
POP D
PUSH D ;scoate y(k)> in D2
Mov A,D
CPI 3CH ; (DE) > 3C007 ?
JNC CONS
CALL DIFY ;ealculeaza & pune in tabel d(a
POP 3 jviitor Y(k)*
MVI 1,0 ;jcod IMC sau ITN
INR L
POP 3
MoV I1,A ;masca oprire
INR L
LDA coce ;C0CC=COCC-1
DCR A
STA C0CC
Jnz CONS1
XTI D,3000H ;const.pt.T/2 = Sms

CONS2:

BUPT



9MBD"
1C0"
9ic3"
94-C5"
966"
owAl
91CA"
MeB
94. CE"
91CF"
91DO"
91D3"
91D4"
91D6"
21D7"
91p8"
911"
QiDA"
91nD"
9MDE"
91E1"
G1EL"
21a7"
91EA"
91EC"
91ED"
NEE"
NMEF"
91ro"
NE"
91F2"
MF3"
91Fy"
91F5"
91F6"
91FQ"
91FC"
91FD"
MFF"
9202"
9204"
9206"
Q207"
9208"
9209"
9204"

MACRO-80 3.44

CD
01

36
2C
2C
3A
B7
CA
D1

05
CD
C1

36
2C
™

77
20
3A
3D
32
C3
11

CD
36
76
76
76
76
3

5F
7A
98
57
DA
c2
7B
FE
D2
15
16
73
2C
72
2C
€9

91

$1FO"
3000
o1

2878
91E4"

NFO"

02

2878

2978
A1C7"
7800
O1FQ"
03

9202"
9206"

1E
9200"

00

- .h4;13 -

09-Dec-81

CONS3:

COMNS4:

DIFY:

DIY1:

nIYZ2:

PAGE

CALL
LXI
MVI
INR
TNR
LDA
ORA
J7
POP
PUSH
CALL
POP
VI
INR
POP
Mov
MR
DA
CR
STA
JuPp
LXI
CALL
MVI
LT
HL.T
HLT
HLT
MOV
SUB
MoV
MOV
SBB
Mov
Ja
JNZ,
Hov
CPI
JNC
MVI
MVI
MoV
INR
MoV
INR
RET
PAGE

-
1

N

n

jvolw)
—An :
B3

e

Q= Q-
o
Q
Q

ON34

n

HPROUguoo
]
2

_,,
.'*23
=

L

£05C

A

coce
CONS3
D, 7800%
DIFY
¥, 3

]

x> Q2>
j g

D,A
DIY
DIY2
A,3

DIY2
7,30
D,0

LY 8 )

M,E

M,D

O0H ;viitor y(k)* = Sms

scod ITN

;nu se pune masca de oprire

;scozte v(k) in DE
sviitor y(k)*

;cod IOCC

ylaasca onrire

;00CC=1000-1

sconst.pt.T=10ms

;cod ITC

;suwbr.calcul d(k)=DT-BC

;DE=DE-RC
;limitare inferioara:DE>=30

;pune d(k) in tabel intr.

BUPT



920B"
‘ 92%"
920"
9210"
921"
9212"
9213"
9215"
9217"
$9218"
9219"
921"
9213"
921E"
91F"
9220"
221"
9222"
923"
9225"
9228"
922g"
9224"
9223"
9220"
922D"
. 9230"
9231"
9232"
9233"
92%"
' 9235"
9238"
9239"
923 n
923cn
923D"
923}3"
923F"
92u1™
gouL!
945"

qaug"
apugM
924A"
924B"
9240"
924D"
924E"
Q50"
9251"

MACRO-80 3.44

AF

32 2

16
23
78
A8
c2
BO
23
46
23
78
c2
90
0
oF
3C
47
3%
32
78
co
4F
78
94
C3
A8
23
46
23
78
c2
80
DO
3E
o
80
47
38
32
78
C3

D5
47
57
B7
1F
5F
3E
1F
4F

9230"

920"

01
237

921F"

0"
287

9239"

00

e Md4 -
09-Dec-31 PAGE 1-13

; subrutine matematice

;¥%%% gcadere 1 octet (modul+sem)

DIF: XRA A
STA SEMN
MOV B,M
IMX I
MOV A,
XRA B
JdNZ DIF2
ORA B
INX H
MOV R,
X H
MOV A

HYA DIF3

S E

DIF4: RNC
CHA
INR A
MOV B

MvI A
S
A

; B)=sr

s (A)=sw

;acelasi semn
ywor >0

STA
ov
RET
DIF3: MOV C
MoV A
SUB C
J1P D
DIF2: XRA R
IMNX H
B
L[
A
D
B

;w,r <0

;(W)=irl-lw|

=
oy
=

;seme diferite

MOV
INY

MoV

INZ

ADD

DIF6: RNC
M1 k,255

RET

IF5:  ADD B
MOV 3

MVT A
S

A

D

;w0,7<0  (MD=iri+iw)

;corectie

lw]
v
i

;w<0,r>0

STA
MoV

JWP

; *x%*(DE) =(DE)+/-

MLT1: PUSHE D
Mov B
MOV D,
ORA A

RAR

Hov B

MVI A

RAR

MoV C

BUPT



9o50"
9253"
Q254"
9255"
9256n
9257"
9258"
9259"
958"
925¢"
925Dp"
Q25E!
“Q25F!
9260"
926"
9262"
9263n
9264"
9265"
9266"
Q267"
9268"
9269"
Q20A"
9263"
926C"
Q26D"
Q26E"
926"
2270"
9"
Q272"
273"
9276"
.9279"
927A"
927"
y927E"
5927F"
19280"
“ioesn
]9282"
59283n
t
9284"
‘9285"
9286"
9287"
928A"
928D"
928"
t929"
'9o94"
9295"
Q296"
9298"

MACRN-80 3.44

78
83
47
7A
B7
17
5%
3E 00
17
57
79
93
iF
78
94
47
7B
B?
17
SF
7A
17
57
79
93
4F
78
9A
47
D1
78
17
DA 928A"
3A 287C
B7
CA 9284"
79
oF
4F
78
oF
47
03

EB

09

EB

D2 9295"
34 287C
B7

CA 2299"
11 0000
c9

7A

FE 77
D8

- M.:.S -

09-Dec-8*

1ML11:

ML 4

ML12:

PAGE

MoV
ADD
MoV
MoV
ORA
RAL
Mov
VI
RAL
MOV
MoV
SUB
MoV
MOV
SBB
MOV
MoV

1414

"o

e o= o RS

- -

S

ErworQE>Y =& > gEe

=t
>

jov -4 ‘TC)“:P

- e

o>

; (3C)=378*(A)

O udrQErJg

9

;test depasire la inmultire
M4
SEMN

MLA1
A,C

> Q0
oo >

™ to

; (BC)=+/-378%(A)

; (Functie de SEMN)

o)

; (DE)=(DE)+/-378%(A)
MI12
SEN ;denasire la adunare

M3
D,0 ;limitare inferioara

A,D

BUPT
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MACRO-80 3.44  (09-Dec-81 PAGE 1-15
Q299" 11 7700 ML13:  IXT D,7700H ;limitare superiara
92C" €9 RET
; ¥¥%¥% (DE)=(DE)-(+/-353*(4))

929" D5 MLT2:  PUSH D
920E" 47 MOV B,A
85218" gl; MOV C,A
9241" 1F g_:g
92a2"  5F MOV E,A
92A3"  3E 00 MVI A,0
2Al‘"
ooadr o9 oV
9 ! D,A
92A7" 7B MOV AE
92A8"  1F RAR

" f AT n
ggﬁzu SF MoV L,A
G 7A MOV A,D :
Q2AB" 1F RAR
Q2AC" 57 MoV D,A
Q2AD" 8 ADD C
92AE:: 4 MOV C,A
Q2AF . 58 MOV A,B
9230! B ADC E
92B1" 47 MOV B,A
G2B2"  B7 ORA A
92B3" 73 1oV AE
02B4" 1F RAR
gens" SR MOV E,A
92B6"  7A MOV A,D
92B7" 1F RAR
92B8" 8" ADD Cc
G2BI"  4F HOV C,A
92BA" 78 MOV A,B
928B" 8B ADC B
92RC" 47 MOV B,A ; (B0)=353*(A)
928D" D1 POP D
92BE" 78 N0V AR
92BF" 17 RAL ;test depasire inmultire
92C0" DA 92p7" C ML24
92c3"  3A 287C LDA SEMN
'92ce"  B7 ORA A
9a2c7"  Cc2 92p" JINZ ML21
Q2CA" 79 HOV A,C
loocsn 2R CHA
i92ccm 4 10V C,A
9" 78 MOV A,B
92CE"  oF ClA
92CF" 47 MOV 3,4
92D0" 03 INX B ; (BC)=—(+/-353*(4))
) ; (functie de SEMNV)
92D1" EB ML21: XCHG
Q2p2" 09 DAD B
92D3" EB XCHG
02D4" D2 92E2" Jue ML22 5 (DE)=(DE)-(+/-353*(4))

: ; (functie de SBTY)

H2p7" 34 287C ML24: LDA SEMY
92DA"  B7 j A

BUPT



o2pn"
92DE"
92E1"
Sl
‘92E3"
O2RE5"
286"
Q2RQ"

MACRO-80 3.44

c2 g2n6"
11 0000
C9

7A

FE 77
D8

11 7700
C9

-

09-Dec-8*

ML22:

ML23:

MAT -

PAGE

JdNZ

LXI

RET "

oV
CPI

RN

v

LXI
m

RET
END

1-16
1123
D,0 ;limitare inferioara

A,D
7H

D,77004 ;limitare superioara

BUPT



lacros:

Symbols:
287D
9068"
9Q%"
9153"
916"
10"

160"
91 9E"
914"
8EE7"
883"
880"
882"
882"
9208"
921F"
91FO"
9059"
9047"
28p2"
28DB"
9295"
9em"
92D7"
0OF6

2877

2805"
287C

287A

2878

MACRO-80 3.44

ADRTAR
CL11
CLC1
ClP1
CMP3
NP6

Ci1P9
CONS1
CONS4
DAF4
DIO*
140
DIAO
DIA3
DIF
DIF4
DIFY
EINIT
INT1
Im
ITN
ML12
ML21
ML24
MSKA
NRIOT
RCALC
SEMN
SVIT
VITPR

No Fatal error(s)

09-Dec-81= Abodfly = o

CAIC
G112
CLC2
CYP10
My
cHpy
coce
CONS2
CoNST
DHLT
DIo2
D141
DIA1
DIA4
DIF2
DIFS
DIV1
EITIM
INIT
ITC
ITNC
1113
122
MLT4
MSKB
NUM
RN
ST
TARC
VPRN

2376

9%0"
9103"
N2em
218p"
913"
90F7"
9107"
8800"
834"
887'!3"
3866"
28EE"
9224"
9233"
9206"
288"
28R7"
2& ”
9284"
928A|I
92E6"
929D"
OODR

QOSD"
2&33"
283 4‘"
283E

cCR
CL14
CIPO
Crp2
CHPs
CHPS
COMP
CONS3
DAF
DIO
DI03
DI42
DIA2
DIAL
DIF3
DIF6
DIY2
ENUMR
10C
ITIN
ML
ML 4
ML23
MLT2
MSKC
NUMR
RNUM
START
TABL

BUPT



PROGRAMELy: L. JINULARE PE CALCWLATO. ¢ 51DDEI
DE REGLARE 2..0IRICA MODAL~ALJNECATOA.® : PuZITIAI
APLICATA I:uii-.% SISTEI! PP ACTIOWARZ 7.0 1TOR DB

CURENT £0nSINUY

-4%.1, PROGHA: 07 ©2 DE PASI L& SIMULARE
-A5.9. PROGRAZ "7 47 DS PASI DE SINMULAGS
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o 43,1 =
Y
PROGRAM simulare

DIMENSION th(85),th"(85),s(85),u(8%),v(85)
REAL ki1

g preluare Te
C
WRITE(3,10%)
101 FOPMAT(MX,'T=")
RTAD(%,102) Te
102 FORMAT(F15.7)

C

C parametri PCE

C
Ts=325.52E-9
Ta=1.88-3
Ti=47.08-3
A=C.457
d=0.1028
al=1/A .
a2='I¥n/A
.3=Tm*Ta/A
Alfa=Te**2/L./d

C

C cocfic:enti simulare PCE

C

Z Aiv=C*Ta*Tn+4*Te*¥Tn+2¥Te*Te

: Beta’=(24*Ta*Tn+4*¥Te*Tm-2%Te*Te) /div
Beta2=( 2UFTa*Ta+4xTe*Tm+2%¥Te*Te ) /div
Beta3=(8*¥Ta*Tm-4*Te*Tn+2*%T2*Te ) /div

: Betal=(A*¥T<**3) /div

I

C coeficienti estimator pzrturbatie

C

k1=0.6
Gama’=1/(1+k")
Gama2=k1 *¥Gama’

c
C preluare treanta referinta
WRITE(Z,103)

{103 FORMAT(’X, 'w=')
E READ(%,102) w

C preluare p-riurbatie

<

WRITE(3,104)
104  FORMAT(1X,'up=')
READ(%,102) up

BUPT



introducere estimator perturbatii

a0Q

WRITE(3,105)

105  FORMAT(4X,'INTRCDUCEREA EST?HATORULUI DE PRRTURBATIT (C/1):')
READ (3,106) Kpert

106  FORMAT(I2)

WRITE(Z,107)
C
C preluare tin PCE
o]

107  FORMAT(4X,'TIP PCE (1/2):")
READ(3,106) Kpoe

C

C vreluare tip ARMA

o
WRITE(3,108)

108  FORMAT(AX,'TIP ARMA (1/2):')
READ(3,106) X~»rma

: IF(Xarma.EQ.2) GOTO 1001

C

C nreluare coeficienti ARMA

C
WRITE(3,109)

109  FORMAT(1X,'C=')
READ(1,102) C
GOTO 1002

1001 WRITE(3,110)

110  FORMAT(1X,'b1=')
READ(1,102) b1
WRITE(3,11%)

117 FORMAT(1X,'b2=")
READ(*,102) b2

1002 WRITE(3,112)

112  FORMAT(1X,'P=')
READ(1,102) P

C

C initializari

DO 10 k=",3
th(k)=0.
th!(k)=0.
u(l:)=0
v(k)=0

0 CONTINUE
th2%”=0.
vk2t=0.

e S iy

BUPT
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C calcule similare

C
DO 11 k=3,85
6 IF(Karma.EQ.2) GOTO 1003
C algoritm ARMA-1
C

th1(k)=(th()-th(k-1))/Te
v(k-1)=u(k-1)-d*(th (X)-th" (k-1))/Te
vk2t=Gama *v(k-1)+Gama2*vk2t
s()=C*(th(k)-w)+th’ (k)

sem=-1.

IF(s(k).GE.0) sermm=".

u(k)=d*(-C*th1 (k)-P*serm)+up+Kpert*vkot

GOTO 1004
C
C algoritm ARMA-2
C

1003 th1 (k)=(th(k)-th(k-1))/Te
thok=(th% (k)~tht (k-1))/Te
th3k=(th2k-th2k1) /Te
thol1=th2x
v(k-1)=u(k-1)-23*th3u-u2%thok—-al*thi (k)
vit=Gama *v(k-1)+Ganal¥vklt
s(X)=th(k) w+b1*th (k)+b2*thol

. somn=-1.

h IF(s(:).G7.0) serm=1.
th1Dk=—b1%*th2k-b2*th3k-P*semn
th2Dk=(thiDk=tht (k) )/Te
th3D%=(th2Dk-th?k ) /Te
u(k)=a3*th3Dk+a2*th2Dk+a1*th! Dk+un+Kp. t*vic2t

C

C lirdtare !u(k)!

[

1004 IF(u(k).GT.40000.0) u(lk)=40000.0

, IF(u(x).1T.~40000.0) u(lk)=-£0000.0

IF(¥pee.BQ.2) GOTO 1C05

¢

g mnodel PCE~1
" th(e+1 )=2%th(k) th(e- 1)+ fa* (k) +2%u (k=" )+u(k~2))
% GOTO 1006
o

model PCE-2

J005  th(k+1)=Beta’ *th(l)+Beta2*th(lc-1)+Betad*th(k-2)
th(k+ )=th(c+ )+3etat* (u(k)+3*u(k-1)+3*u(k-2)+u(k-3))

1006 CONTNUE
1 CONTINUE

CALL grafic(th, THETA')

CALL grafi.(thi,'OMEGA')

CALL grafic(s,'S D)

CALL grafic(u,'U D)

CALL grefic(v,'PERT.')

END

BUPT



e

14

115

K4

116

12
17

'3

118
14

< AP

SUBRCUTTNE srafic(vect,mes)
BYTE line(%00),mes(5)

INTEGER tras

REAL vect(85),vymin,ymax,deltay

WRITE(3,114) mes

FORMAT(2X,5A,1X, 'TRASARE (0/1):")
READ(1,115) tras

FORMAT(I2)

IF(tras.NE.1) GOT0 1007

WRITE(2,116€) mes

FORMAT(2X,5A1,/)

ymin=veet(1)

ymax=vect(4)

DO 12 i=3,85
IF (vect(i).L7.ymin) ymin=voct(i)
TP (voet(i).GT.vmax) ymax=vect(i)

CONTINUE

WRITE(2,117) ymin,ymax

FORMAT (42X, "MIN=',G14.6,32X, '"MAX=",G14.6,/)

deltay=(ymax-ymin)/99.
DO 14 i=3,55
DO 13 j=1,100
line(j)=" "
IF((1.8Q.3).0R

IF((( ymin).GE

* line(j)="'T1"
IF(((vect(i)-ymin) .GE. ((j-1)*deltay))
AND. ((vect(i)-ymin) (LT, (j*deltay)))
* line(j)="*"

CONTINUE

WRITE(2,118) wvect(i),line

FORMAT (%X,310.3,1X,10041)
CONTINUE

1007 RETURN

END

.(1.73.85)) 1line(j)="-"
TF((3.EQ.1).0R.(j.8Q.100)) line(j)="T"
.((j-1)*deliay)).AND. (Cymin) .LT.(j*deli=y)))

BUPT



.88 %

PROGRAM simulare

DIMENSION th(850),th1(850),s(850),u(850),v(850)

é REAL k* .
C preluare Te
C
WRITE(3,10%)
101 FORMAT("X, 'Te=')
READ(%,102) Te
102 FORMAT(F15.7)

c
C p.rametri P'E
C
Ts=325.52E-9
Ta=".%E-3
T=47.08-3
A=C.457
d=0.1028
o)
C coeficienti simulare PCE
C
Alfa=Te**2/4./d
div=8*Ta*Tn+4*Te*Tn+2¥Te*Te
Beta!=(C4*Ta*Tn+4*Te*Tn-2%Te*Te ) /div
R Beta2=( 24*%Ta*Tm+L4*Te*Tm+2%¥Te*Te ) /div
) Betal3=(8*T2¥Tm-L4*¥Te¥Tm+2%Te*Te ) /div
Betal=(A*Te**3)/div
C
C coeficienti ARNA
C
A=1/A
a2=T/A
43=T*Ta/A
o
C coeficienti estimator pertwrbatie
C

k1=0.6
Gamal=1/(1+k1)
Gama2=k1*Gama’

nreluare treapta referinta

YoV VI

WRITE(3,103)
03 FORMAT(1X, 'w=")
READ(1,102) w

JEN

preluare perturbatie

Qaa .

WRITE(3,104)
104  FORMAT(X, 'up="')
READ(1,102) up

BUPT



C

P ‘5;‘ -

C introducere estimator perturbatii

f

WRITE(3,105)

105  FORMAT(1X,'INTRODUCERRA ESTTMATORULUI DE PERTURBATIT (0/1):')

READ (3,106} Kpert
106 FORMAT(I2)
WRITE(3,107)
c
C oreluare tip PCE
¢

107 FORMAT(1X, 'TIP PCE (1/2):")

TAD(3,106) Kpce
C
C preluare tip ARMA

WRITE(3,108)

108 FORMAT(IX,'TTP ARMA (1/2):')

! READ(3,106) Varma

IF(Karma.EQ.2) GOTO 1CO1

C preluare coeficienti ARM!

WRITE(2,109)
2109 FORMAT(4X,'C=')

) READ(1,1C2) C
GOTO 1002

1001 WRITE(3,110)

110  TFORMAT(1Y,'b1=")
READ(,102) b1
TRITE(3,111)

111 FORMAT(1X,'b2=")
READ(%,102) b2

1002 WRITE(3,112)

112 FORMAT("X,'P=')

‘ READ(1,102) P

initializari

DO 10 k=7,3
th(k)=0.
th (k)=0.
u(k)=0

\ v(k)=C

10 CONTINUE

<th2k1=0.

vk2t=0.

G
¢
Y
1
|

BUPT
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DO 11 %=3,850

C caloule sirulare
C
! TF(K-rma.BQ.2) GOTO 1003

algoritm ARMA-1

aqQQa

tht (%)=(th(k)-th(x-1))/Te
v(k-1)=u(lc-1)-d*(th? (k)-th (k-1))/Te
vk2t=Gama! ¥v (k- ) +Gama2*vkot
s(k)=C*(th(k)-w)+th (k)
sern=-1.
IF(s(k).GE.0) serm=".
u(k)=a*(-C*th? (k) -P*semn) +up+lpe rt*vkot
GNTO 1004

C

C algoritm ARMA-2

C

1003 th' (k)=(th()-th(k-1))/Te
th2=(th’ (k) -th" (k-2))/Te
th3k=(th2k—th2k1)/Te
th2k1=th2ok
v(k-1)=u(-1)-a3*%th3c—a2%thok -1 *th’ (k)
vk2t=Gama’ *r(1c—1)+Garal*vkot
s (k) =th(k)-w+b1%t1r (k) +b2*th2k
zemn=-1.
IF(s(k).GT.0) sem=".
th1Dk=-b1 ¥t 2k -b2*¥th3k-P¥semn
+h2Dk=(th? Dk~th' (k))/Te
+1.3Dk=(th2Dk—~th?k) /Te
u(k)=a3%th3Dk+a2*thaDlc+at *th'i Dktup+Kpo 1 t¥*riot

C

C limitare !u(k)!

1004 TF(u(k).GT.40000.0) u(1k)=40000.0
TF(u(k).I7.0000.0) u(k)=40000.C
IF(Kpee.EQ.2) GOTO 1005

.ft;

ﬁ model PCF-1

Y th(lc+ )=2%th(k)—th(—1)+A fa* (u()+2*u(ke-1)+u(k-2))
E GOTO 1006

€ model PCE-2
C
1005 th(k+" )=Betal*th(ic)+3eta2*th(k-1)+Seta3*th(k-2)
th(et1)=th(e+t ) Detat* (u(k)+3*uCe-1)+3*u(k-2)+u(kx-3) )
1006 CONT™NUE
ﬂ7 CONTINUE
CALL grafic(th,'THETA')
CALL grafic(thl,'OMGA')
CALL grafic(s,'S ")
CALL grafic(u,'U ")
' CALL arafic(v,'PERT.')

T
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114
‘15

116

13

118
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- 458 4

SUPROUTING srafic(vect,mes)
BYTE 1ine(100),me:(5)

INTEG-R tres

REAT v.ct(850),ymin, ymax,deltay

TRITE(3,114) mes

FORMAT(2X,5A1,1X, 'TRASARE (0/1):')
READ(",115) tras

FORHAT(I2)

IF(trzs.NE.1) GOTO 1007

WRITE(2,116) mes
FORAT(2Y, 541, /)
ymin=vect(1)
ymax=vect(4)
DO 12 i=3,250
1P (voet(i).LT.ymin) ymin=vect(i)
IF (vect(i).GT.ymax) ymax=vect(i)
CONTiNUE
WRITE(2,117) ymin,ymax
FORMAT (‘2X,'MIN=',G14.6,32X,'MAK=',G14.6,/)
deltay=(ymax-ymin)/20.
DO 14 i=",%2
DO 13 j=",100
line(j)=""
IP((1.E2.1).07.(:.ER.82)) line(§)="-'
TR((3.BQ.1).02.(3.82.100)) lina(j)="I"
TP(((-ymin) .GE. {(j=1)*deltay)).AND. ((~ymin) .LT. (j*deltzy)))

* line(j)='1"

IF(((veet(10%1-7)—ymin) .GE. ((j-1)*deltay))

* AND, (Groct(10%1-7)—ymin) . LT. (j*deliay)))
* line(j)="'*"

COHTTHUE

WRITE(2,118) vect(10¥i-7),line

FORMAT (4X,51C.3,1X,10041)
CONT ‘ NUE

1007 RETURN

END

BUPT



- Ai;o -

REZULTATE 5YPZRIMBNTALE COBTINUTE PRI, TIMULARSE
PENTRU MBETODA - REGLARE VFiIIERICA MODAL-3LUNBCATOAKE

APLICATA Li Jii SISTE¥ D3 ACTIONAR:L O [OTOR DE
V4
CUREHT CGHTINUY

e e

BUPT



» A #

Rezuliatele prograrulul de SIMi1203

-algorito de reglare :

tarea modulului comensii

fara fvnaarea gertu* .tiilor
§1m
000

~n0delul procesului ccndus extins : PCB - 1
-pariocoada de esanticnare : Te & 12.5 msec

-referinta de pozitie
roerturbatia simulat.

.
.

treapta cu amplitudinea w = 100C
up = 0
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Rezultatele programului de SIiTiLaRE

~algoritm de reglare : ;1p ARMA - 1
ara comgenaarea erturbatiiler
{ara1§1m
P = 40000
-modelul procesului condus extins : PCE - 1
-parioada de esanticnare : Te = 5 msec
-referinta de pozitic : treapta cu amplitudine. w = 1000
-parturbatia simulats @ up = 0

tarea modulului comenzii
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Reaultatele progracului de 5I.7. 460

-alporitm de reglars : tip ARMA - 1 .
fara sompensarea perturhutiilor
fara 1ixitarea m lului comensii
= conforn tabegu ui
P = oonform tabelului
-~modelul procesgului condus extins : PCE - 1
-neriocada de eganticnare : Te = 12.5 msec
-raferinta de pozitie : treapta cu amplitudine w = 1000

~perturbatia simulata ¢ up = 0

zrafic ar. c P w
1 10 50000 1004
2 10 20880 10Gy
7 20 40000 1660
: 5 48800 1000
5 1c 46000 2000
| 19 40000 SGO
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Rezuitatels programului de SINULARE

~algoritn de reglare : }19 ARMA - 1

ara gompensarea ge turtutiilor
fara §1m tarea modulului comenzil
v =
v = 40000

-nodelul procesului sondus extins : PCE - 2

~pericada de esantiorare : Te = 12.5 msec

~-refarinta de poritie : treapta cu amplitudines w = 1000
-perturbatia simulats ¢ up = 0
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Qezultitcle pregrasului de 3TAULAY

-sigoritn de reglare : ftip AMNA - 1

3

ti
tara gonpensarea pertusrbatiiler
gara‘ timitaren modulului :omenszit

i = &C00G
~s0d2lul proocesului ~otcus extins ¢ PCE - 2
~pariosdas de egantinrire ¢ Ta = 1I.% meec
-referinta de gbzitxe ¢ treapta cu awplitudine. w » 1000
~perturbatia stmulat. @ up = 5060
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Rewultatele progzramului de SIVIULARE

-s3lgoritm de regl:ce : tip ARMA - 1

cu congensarea pertgrbatiilor

gara1§ witarea modulul il comensii
-

P =« 4000G

-modelul procesului condus exting : PCE - 2

~periosada de esantionare : Te = 12.% msec

~-referinta de pozifir : treapta cu anplitudine:. w = 1000
-perturbatia simul.ia ¢ up = S000
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Rezul

- 06,25 <

trtele prograrnului de SINLLAC

u

-alzoritm de reglar:

-modelul procesuluil

: tip ARHA - 2
iara gompensarea gerturb:

fara 1§%t4gea modulului
L1087
500

condus extins : FC3 - 2

-periocoada de esantionire : Te = 12,5 msec
-referinta de pozitic : treapta cu amplitudine. w = 1000

-perturbatia simulet: : up = 0

tiilor
comensii
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llezuliatele prograrulul de SINil;, 18

»

-algoritm de reglarc : tip ARMA - 2
fariicompenﬁarea erturvatiilor

cu mitarea modulului covenzil
0l = 7.815-4

b2 = ©6,1C%-7

P = 150C

~modelul procesuluil coadus extins : PCE - 2
-perioada de esantionzre : Te = 12.5 msec
-refarinta de pozitie : treapta cu amplitudines v = 1000

-perturbatia simulats : up = 0
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Rezuliztele procratului de SIVULARD

-algoritnm de reglarc : tip ARMA - 2
cu omfensarea perturbatiilor

2 i gare“ modulului cozenzii

G

o = L=

PT = 1500

-ncdelul procesului condus extine : PCE - 2

IO T

"

-periocada de esanticnure : Te = 12.5 masec

-referinta de pozitis : treapta cu amplitudine~ w = 1000

~perturbatia simulsts ¢ up = 0
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. 26,35 &

deszultatele progranulul de JI: LARE

-algoritm de reglarc : tip ARMA - 2
cu gompengarea perturb.tiilor
reu linm g?geg modulului comenzii

bl = 7.815-4

82 = §,105=-7
= 1 SOU

-modelul procesului condus extins : PCE - 2

-pericada de esantionrare : Te = 12,5 msec

~-referinta de pozitie : treapta cu amplitudinc: w = 10000

~perturbatia simul~t: : up = 0

obs. in grafice gin® regrezontate valorile eua:tioznelor
din 10 in 10, ast e% incit_o linie ceresvunde unui
interval de %i,p 10%Te = 125 msec
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o AT.0 =«

g
|

PHOGRAMMI, 7 TYPLEMSNTAPE CONCRETA 4 7

LT0IEL DR

.

REGLARG Y 3.1 2A MODAL-ALT-SCATOADE 4 S ITIEX
PEWTRU UR 3foii DB ACTIONASE CU MOTC . JURENT
COLTLInbY

Pxecutivul J¢ *imp real (Hf?}
Subprogranul Jo iuplementars a algorit -iui ARKA-]

~cu negli;: .= inertiei urcducerii
. romotoare ]
mubprogramul i» implementave a2 algor
-cu luarc.: considerar> 2 inerti
actiunii comotoare
Subprograme . n biblioteca natenat

i

e

4
i

tx%i10nil ponde-

1ol

1 ARKA<2

oraducerdid
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2016'
201C!'
2015
2028'
20247

202"
202C"
202E'
2030'
2032!

20E9'

4336
4437
e
4534

MACRO-80 3.44

= AT} =

09-Dec-€* PAGE
HAME ('ETR")
FXT ARNT
PUBLIC TK,VK,UK,US,START,ETR
1
ORG 2016H
ADTX: DS 6 ;hulfer c-ractere de la TAF
ADAL: DS 2 ;po_nter buffer caractere
TAPI: DS 10 ;tabel intreruperi
ADTAB: DS e ;pointer tabel intreruperi
3C: DS 1 ;fanion sfirsit cuanta de
;esanticriare
SR: DS 1 ;fenicr: sfirsit receptie
TK: DS 2 ;theta(lk)
W DS 2 sw(k)
UK: DS 2 smodul u(k)
Us: DS 4 ;semn u(k)
ORG 20E9H
START: DS 1 ;fanicn cornire (pentru TEST)
’
;subrutine monitor
INSR U 43361 ;A(DAF)->B(ASCTI
ouTeR  EQU 44374 ;ACASCT T)->DAT
CRLF BQU 44411 ;<CR>,<LF>->DAF
ADTC QU 4534F  ;convorsie sir cifre zecimale
; (ASCZ I)—>hexa
PAGE

BUPT
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MACRO-80 3.44  09-Dec-8° PAGE 71

b
;prosram princinzl ETR

?

b
;salt intrerune—e DAF

ORG 84004
3400’ c3 0151 JH IDAF
;initializari
ORG S800H
8800'  CD 4441 BTR:  CALL  CRLF
8803' 3E 45 MVI A,'B!
2805'  CD 4437 CALLL oUT&Q
8808' CD 4441 CALL CRIF ;semazlizeaza Executie
8808 31 0000 LXI Sp,0 ;origine stive
880E! 21 8400 LXI H,8400H
8811' 22 20C9 SHL.D 20C9l  ;salt intrerupere DAF
8814' AT ’ XRA A
8a15! D3 02 83%' g
887" D3 03 \
8819' 3B 01 MVT A1
s3B! D3 28 ouT 28}:{‘
88'D! 3E 02 I"vIVI A2 ‘
88'F' D3 0A "uT 10 ;prosramre norturi
8821' D3 08 %ﬁ f
! AF
Sggi D3 08 ouT 8 ;CLEAP nurmarator
! 1 2016" ' LXZ TLADTN
ggggv 22 201G! SHLD ADAD ,;:*;;(le;zme pointer bu”fer
ycar 2
' 1D ’ Wi B,29
gggv 8? PR1: DCR }3 A
>aop MOV M
882F! 77 ’
8830/ 23 g?z( g}” sinitializare vzriabile 2u u-
8831'" (2 8BCE' - v jinitial zriabile ou u
0834 Cc3 2033 PRC: JHP P02 ;i SRAM
' 2 ;prelvare pozitie curenta
ORG 20331
POZ: IN 0
o oo
2036' DB 01 Wy
2038' 67 ™ )
2039, ¢ o1 ciP oH
203B! B
203! CA 2042" oo
2038, oe ot MOV H,A
71 IN 0
oo42' DB 00 PO ar L
2044 BD , N7, POZ
2045 ce 2033 SHLD T

o048' 22 202C

BUPT



2048

204E"
6ooo"
0003"
0005"
0008"
0ooA"
ooon"
OOCF"
cora"
0015"
008"
o01A"
ooic"
00E"
001F"
oc2q"
ooza2"
co25"
0028"
0029"
002C"
002p"
0o30"
0033n
0036"
003911
003 "
003F"
oos2"
0043"
0046"
0o0o49"
004C"
oo4r"
0051"
0053"
0055"
0056"
0058"
0059"
005C"
005F"
0060"
0063"
0064"
0067"
006A"
006D"
0o70"
0073"
0076"
.0079"
007A"

HACRO-80 3.44

C3

ey
e
-
24
"

n
o

22
BB

24
o

0ooo"

2031

0086"
78
oo4r"
96
0018"
9600
2030'
3C

4]

a2n

201%!
2024

2027'

2024

1 3000

201F!
2030'
7800

20EA"
2022!

1E00

20EA"
2025'
OORBF"!

an

80

2C

201E!
2024!

2027"

> 2024

1700
2025'
2030'
3000
207A"
207!

3000

- AT3 &
09-Dec-8~ PAGE

JUpP
’
;constructie
DSEG
PR2: LDA
CPI
JG
CPI
Jc
CPI
Jc
LXT
SIED
PR5: HvT
Al
ouT
XRA
ouT

XRA
STA
STA
INR
STA
INI
STA
LXT
SHLD
LD
LXI
CALL
SHLD
XCHG
LXT
CALL
SHILD
JMP

PR4: ML
ATI
ouT
XRA
ouT
XRA
STA
STA
[NR
STA
INR
S™A
LiC
SHLD
LULD
LXI
CALL
SHLD
XCiy

NN
LAL

PR2 ;in DRAM
tabel intreruperi

UK+1

3CH

PR3

781

PR4

O€H

PRS

4,96000" ;u(l)>SCOCH
K

A,3CH  ;7800H < tu(k)! < 9600:

80t
ant

A
2CH jtimer <- 3000L

l\

TART
TARI+3
A
TAFT+9

A

TABI+6

1,3C00H

TARI+

jir'e

D, 7800H

ULIDE

TATI+4 5 lu(k) 1-7800H

3, 15008
BT 0600H-1u()!
TART+7

PRC

A,3CH  ;3C00E < (k)! < 7€0CH

804
2DH
A

2CH ;timer <- 3CO0!

A

TABT
TAZ +
A
TADI+C
A
TATGT+23
* IE00H
TART+7
5084

Ta2T+ 5 a(k)1=30000

BUPT



oo7D"
noeo"
0083!1
0036"
0089"
002B"
oosn"
0090"
0092"
0095
097"
0095
00%A"
00o9D"
00AQ"
QoA
00A4"
00AS"
00A3"
COARM
00AL"
031"
00B4*
0035"
0033"
00BG"
0ooRC"
O0BF"
ooca"

OOCB"
00Ca"
Omgn
ooca!
00CE"
oopo”

oopz2"
oons"

00DS"
oop7"
00Dpa"

OObA"
ooDD"

OODE"
ooet"
ooz2"
00ES"
ooEs"
O0EQ"
00EC"'
OOED"

MATRO-80 3.44

CD
22
C3
3A
C6
D3
34
Fz
DA
32
b3
AT
32
32
3C
32
3C
32
21
22
21
22
5B
2A
BB
CD
22
24
22

3A
B7
3E
(o}
Cc6
D3

38
30

38
D3
FB

CcD
7%

3A
B?
CA
AF
32
3A
B7
C4

20EA"
2022'
O0BF"
2031
80
2D
2030!
0A
ooey”
OA
2C

2021"
2004

2027'

201%!
11500
2025"
3C00
2022"

208A"
201F'
201E'
2028

2032"
o4
oopo"
04
29

09

(o}

.28

0000*

202A'
0oDD"

2024
2023'

2033'

. ATod &

09-Dec-& DAGE ‘-3
CALL
SHLD
JuP
Pi3: LDA
ADT
ouT
LDA ]
CPT 1
Jc &40
MV L A,10
ouT 2CH
XRA A
STA TABI+3
3TA TABT+5
TNR A
STA TART+9
IR A
STA TART
X1 1, 18001
SHLD TARI+7
LXI 1, 3COCH
SHLD TARI+4
XCii:
THILD 7
Yo
Call LIRS
SHLD TABRT+
PRG:  LYI 1, TAD
SHLD ADTARB
;start chonner
TA us
(02923 A
T A,
JZ, PrR7
ADT 4
pR7: ouT 29
;vaiidarce intrerups L
YT 4,9
oo 301
;strt trime
I A,001Y
ouT 234
EI
lare ARN
CALL ARNT
Pi3: HL'T
;testare fanio ne
LDA 32
ORA A
J2 PR
XRA A
STA 5C
LDA 3R
CRA LY
J7 P22

3 7800F-1u(k)!

;limitore tu(k)! > 10
stimer <= tu(l)!

3 3000H-1u(l)!

;initializare nointer tabel
yintreruperi

;coinl instructiunii 570

BUPT



00FO"
00Pi "

O0F4"
00F7"
O0FA"
OOFD"
0100"
o101"
0104"
o105"
0108"
009"
010A"
010D"
010F"
012"
c115"

MACRO-80 3.L44

AF
32 202B!'

01 2016'
21 2016
22 207C!
CD 4534
B5

22 2028’
7C

CD 456D
B4

7D

CD 456D
3E 48
CD 4437
CD 4441
C3 2033’

09-Dec-™ ATed pyth:

;orelucrare w(k)

ZRA
STA

LXI
ILXT
SHLD
CALL
PUSH
SHLD
Mov
CALL
POP
Hov
CALL
MVI
CALL
CALL
JlP
PAGE

FA

A
SR

B,ADIN
H, ADIN
ADAD
ADEC

H

w{
AH
450DH
H

AL
456DIH
A, v
ouTa]
CRLTF
POZ

;initializare pointer
jeonvesie ASCII->hexa

;ecou w(k)

BUPT



20CE"

0118"
0119"

114"
011"
011E"
0% 1P
0 22"
0:23"

G 26"
o127"

0129"
012"
0:28"
0:2p"
0130"
0432"
0134"
013510
036"
0138"
01 3A"
0138"

0138"
140"
141"

142"
OJ 43"
145"
147"
0148"
0149"
0143"
0r4E"
014F"
Or’ 50"

HMACRN-80 3.4 3-Dae-8° : )
3.440 03 D,,c—8‘ “.gAGFq

F5
E5

2A
7B

DA
i
D2

AF
D3

23
78
Fa
DA
3E
D3
23

C6
D3

22

3B

0118"

2028’

0749"
0729"

29

OA
o-ar"
OA
2

80
2D
2028'
09
C1

28

01
202A"

’

-5

;subrutina tratare intreruper»c TIMER (RST 5.5)

H
H

ORG 20CEH
JHUP ITIH
b
ORG JETR+3
I™t:  PUSH Py
PUSH H
;testare tip eveniment
LHLD ADTAB
MOV A,M
RAR
Jc T
RAR
JNC "2
;3tos chonper
XRA A
ouT 20H
; inc:rcare timer
IT2: INX H
MoV A
CPI 10
Jc &+2
MVI 4,10
ouT 2CH
X H
MoV AM
ADI 80H
ouT 2DH
INX H
SHLD ADTAB
;validare intreruperi
MVI A,9
DB 304
EI
;start timer
POP H
VI A,0C11
our 234
POP P3Y
RET
Im™: MVI A
STA 3C
PO H
POP P
RET
PiGE

;salt intreruoere

;limitare 'u(k)! > 10

jvalozrea incrementata a
spointerului

;codul instructiunii 514

BUPT



YACRO-80 3.44  09-Dec-8° PAGE b
e ATsT &

H
jsubrutina tratzre intrerup=:r» DAF (RST 7.5)

0151 F5 IDAF:  PUSH  PSY
015" C5 PUSH D
153" ES PUSH 1
0154" 24 201¢! LHLD ADAD ;oointer
0%57"  3A 7000 LDA 70000
015A"  CD 4336 CALL ™G spreluare caracter
045p" 78 MOV A,D
0158" FE OD CPI 13 ;<CR>
0160" CA 0%3F" J7 D1
0163"  FE 53 CPI 'St
0165"  CA 0198" Jz LD4
01638" B 51 CPI Q!
016A"  CA 430C J7 430CH
¢ 6D" FB 12 G2 24 s <CLEAR>
016F"  C2 0178 JINZ D2
or 72" CD 4437 CALL ouT8Q
0175" C3 018A" JiP ED3
0178" TE 30 ED2: CPI 30H
O17A"™ DA 015A" Jc ED3
0417D" FE 3A CPI Ail
017" D2 01cA" JNC ED3 ;testare cifra
0'82"  CD 4437 CALL QUTRY  ;ecou
0:85" 70 MOV ,B
0186" 2 INX 4
0i87" 22 201C!' SILD ADAD ;pointer incrementat
018a" B ED3: POP H
018" 1 POP B
0i8c" ™ POP PG
018D" FB EI
018E" €9 RIT
oa@" 38 30 Bhi: MVT A= ;~CR
0°9 " CD 4437 CALL  ZUTAQ
0194" 36 00 - MV M,0
0196" 3% 0% MVT A,
0198" 32 2028' STA SR
019B" €3 018A" JHP SL3
019" 3E 01 ED4: MyVI A, ;'S
QiAO" 32 2029 STA START
07A3"  CD 4441 CaLL  CRLF
0'A6" 3L 53 T A S
0148"  CD 4437 CALL ~ oUT8Q A
01AB"  CD 4441 CALL CRLF ;senmmalizeaza Start ‘
O1AE"  C3 0184" JUP  ED3
;subrutina scadere
ORG 20TA
wooo HLMDE: MOV AL
= 2
MOY L,A
20EC"  6F R 5
20ED"  7C A
20RE" 9A .
Hqov H,A
20EF" 67 ’

BUPT
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09 Dzc-8

BUPT



MACRO-80 3.44

tlacros:
Symbols:
201C'  ADAD
2028'  ADTAB
018F" EDM
019"  ED4
20EA" HLMDE
0149" IM™
L4y37 ouTaq
882E' DPR1
004F"  PR4
00DO"  PR7
202A'  SC
2018! TABRI
20321' US

No Fatal error(s)

- N9 3

09-Dec-84
4534 ADEC
OODB*  ARNT
0178"  ED2
0115"  EETR
0151"  IDAF
0129"  IT2
2033' POZ
0000" PR2
0018"  PR5
00DD"  PR8S
202B' R
202C1' TK
202RT"

WK

2016'
44l
018"
88001
4336
0118"
2042!
0086"
OOBF"
8834!
20ECTI'
20301

ADIN
CRLF
ED3
ETR
INBR
TIM
P0OZ1
PR3
PR6
PRC
START

BUPT



0000"

cooo"
coo2"
0coL"
0006"
0009"

oooc"
000"
coiQ"

MACRO-80 3.44

0040
CFAC
000A

09-Dec-E~ PAGE

NAME

salgo-its ARMA—1

’

PUBLIC
PUBLIC
EXT
DSEG
yvaricsbile
TK1: S
TiK: TS
T1K1: DS
UK1: DS

VK2T: DS

;oo remetri

K2: 2

K3: JOY

Kb Joi
PAGE

4

('ARTIAM ")

ARMA1 ,%2,K3, K4

TK1,T1K1,UK1 ,VK2T, T1K
MULA2,CPL3,MUL 24, CPL2, ADD3V, ADD3
ROT3R, DIF2,CO0MP2,ROT3LY, WK, TK, UK, US

Ww N
: [e]
(TR

el

o]

o

N

£

..I\

54 ;3.2%C
LOOQ  3C.1*P
10 10,5140

BUPT



oo12"

0000
0003'
0004 '
0007

0O0O0A"'
0o0D!
0010!
oo
0014'
0015'
omsa!

001B!
001E!
0021'
0022'
0023'
0025!
0026"
0027'
0028'
oozn!
002E'
0031'
0034!
0035'
0036
0039'
003C!
003D’
0040
0041
oo042!
0045
0047'
004A"
004D’
0050'
0053'
0056'
0057’
003A'
005B'
OOSE'
005F"'
0062'
0065'
0068'
COGB'
O06E'
007!

#ACRO-80 3.44

2A 0000*
EE

2A GOoO"
CD 0000*

2A 0000*
22 0000"
EB

22 ooo2"
B

2A 0004"
CD 0000*

2A 0002"
22 0004"
Lz
63
2F 00
LA
53
5D
CD 0000*
CD 0000*
CD 0000*
CD 0000*
EB
48
2A 0006"
34 0008"
47
CD 0000*
LB
48
21 0000
06 00
CD 0000*
CD 0000*
CD 0000*
CD 0000*
CD 0000*
EB
2A Q009"
EB
3A O0OB"
4F
CD 0000*
CD 0000*
CD 0000*
CD 0000*
CD 0000*
22 0009"
78

- &0 @

09-Dec-81

PAGE

CSEG

$pronTaAnN

APMAT:

LILD
XCHG
LHLD
CALL

LELD
SHLD
XCHG
SHLD
XCHG
LHLD
CALL

LHLD
SHLD
Hov
oV
VI
MOV
Mov
MoV
CALL
CALL
CALL
CALL
JACHG
Mov
LHLD
LDA
Mov
CALL
XCHG
Mov
IXI
MVI
CALL
CALL
CALL
CALL
CALL
XCHG
IHI.D
XCHz
LDA
MOV
CALL
CALL
CALL
CALL
CALL
SHLD
MOV

TK

<1
DIF2

TK
TK1

T1K

T1K1
DIF2

X
¥4
B,D
%
L,0
c,D
D,E
E,L
ANV
ROT3R
RISV
(P13

c,k
¥
UK1+2
B,A
ADD3V

c,n
1,0
20
ROT3R
ADD3
ROT3R
ROT3R
ADD3

‘HK?.'r
VK27'+2

C,A
ROT3R
ROT3R
ADD3
ROT3R
ADD3
VK2T
A,B

; DE=omega(k)=theta(k)-
; —theta(k-1)

jtheta(k-1) <- theta(l)

; DE=omegal (k) =omegalk)-
; —omega(k—1)

;omega(k-1) <~ amega(k)
;BHL=omega’ (k)*2"8

;CDB=omegal (k)*2°8

;s OHIL=omegal (k) *2°9
;CDE=omegal (k) *2"7

;B =omega(k)*(2°7+2"9)
;BHL=-amegal(k)*(2°7+2°G)
;CDE=—omega(k)*(2°7+2°9)
;RHL=u(k-")

;BHL=v(k-1)

;CDE=v(k-1)

;BEL=0
sBL=v (- )*(2"-1427-3)
;CDR=v" (k-2)

;BHL=v™ (k-1)

BUPT



oo72!
0075'
0078’
0079!
oo7c!
007F!
0082!
0083
0084!
0087'
O0RA'
008B"
ooer!
008F"!
0090
0092'
00%3"
0096
0097'
0028!
ooon!
oo2¢!
009D’
OCOF!
Q0A2!
O0A3!
00AL!
Q0A7'
00A8'
ooag!
O0AA'
OO0AD!
COAE'
ooB1!
oog2!
00BS!
00B8'
0039
O0BA'
00BB!
QOBE'
0ooc!
oocy!
00Cc?!
00CA'
ooce!
00CD!
00CE!
ooD1!
oop2!
00D5!
00D6!
oon7!
OODA'
oonD'!

ANANT!

HMACRO-80 3.44

32 000"
2A 0000*
EB

24 0000*
CD 00C0*
D2 0083'
EB
¥5
CD 0000*
3A oooc"
4F

CD 0000%
ec

60

06 00
™

DC 000C*
EB

48

2A ooc2"
7C

17

3E 00

D2 O0A3'
ar

47

CD 0000*
78

17

F5

2A 0002"
EB

3A 0010"
4r

CD 0000*
CD 0000*
5D

54

48

CD 0000*
CD 0000*
CD 0000*
CD 0000*
24 QOOE"
06 00

™

AN

e ATJ2 «

09-Dec-8'

ARM1:

ARN2:

PAGE

STA
LHLD
XCHZ
LHLD
CALL
JNC
XCHG
PUSH
CALL
LDA
MOV
CALL
MoV
MOV
MVI
POP
cC
XCHG
MOV
LHLD
Mov
RAL
MVI
JNC
CMA
nov
CALL
Mov
RAL
PUSH
LHLD
XCHG
LDA
Mov
CALL
CALL
oo}
110V
MOV
CALL
CALL
CALL
CALL
LHLD
MVI
POP
DPUSH
CHC
POP
CALL
XCHG
eV
IHLD
LDA
MOV
CALL

K

Kb

C,A
MUL12
CPL3
E,L
L,H
c,
ROT3LV
ROT3LV
ROT3LV
ROT3LV
X3
3,0
PSW

D
CPL3
D
ADD3V

c,?
VK2T
VK2T+2
B,A
ADD3V

;v (k=2) <= v™ (k1)

; DE=theta(k)
sHL=w(k)

;theta(l) > w(k)
;face DIl > HL

;CY=1 daca e(%) <0
iDE= le(k)!

;BHL=K2*le(k)! > O

;BHL=K2*le () 1%2°-8
;CY=1 daca e(k) < C
;BHL=K2*e (k) *2~-8

;CDB=K2*e(k)*2~-8
;HL=omega(k)

;CY=1 daca HL < 0

;BtlL=omega(k)
sAL=s (k)

;CY=1 dacz s(k) <0
;DE=omega(k)

;s BHL=F4*omega(k)

; CNE=K4*omega(}:)

; CDE=K&*omega(k)*2™

;BIL=K3
;CY=1 daca s(k) < 0

;BHL=-K3*sen{s(k)}
;BHL=omeza1D(k)
;CDk=omesatD(k)

;BHL=v~(k-2)
s PHL=u(k)

BUPT
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MACRO-80 3.44  09-Dec—81 PAGE 1-3
0CE1' 22 0006" SHLD  UKA
OCE4' 78 MOV A,B
00ES' 32 0008" STE UE1+2  julk—1) <— ulk)
oor8' 17 RAL
COE9'  3E 00 HYT 4,0
COEB' 17 RAL sA=1 dacz u(x) <0
00EC' 32 0000 ST Us
OOEF' AF RAR
OOFQ'  DC 0000 ce CPL2 JBHL=tu(x)!
ooF3' 78 Hov A,B
O0F4'  B7 ORA A
0CF5'  CA OOFB! J7 AR
00Fg' 21 FFFF IXI H, OFFFEL, ;limitare sunerio ro
5 tu(e)!
O0FB' 22 0000* ARN2:  SHLD UK
COFE' 09 RET
END

BUPT



&acros:

Symbols:
QOAS*
coe3!
007D*
00es*
cot1or”
00CH*
C0041"
OOFC*
0009L"

MACRD-80 3.44

ADD3
ARTH
comp2
DIF2
K4
ROT3LY
T1K1"

/4
I

VK2T

¥o Fatal erroi(s)

- M4 2

09-Dec—-8"
00DF*  ADD3V
G0A3'  ARN2
0000*  CPL2
o0oc:" X2
00B3* UL 2
0069%  ROT3R
0076*  T¥
0006I" U¥
007A% YK

PAGE

S

0000T"
OCFB'
O0F1*
O0CEI"
C000*
0oo21"
ooocr"
OOED*

ARIIAY
ARKN3
CPL3
K3
L2

a1y
[§48

TKA
us

BUPT



- AT2S &

MACRO-80 3.44  09-Dec-31 PAGE €

HANE ("ARM2")

?
;algoritm ARMA-2
b
PUBLIT ARilA2,K1
PUBLIC T2
EXT TK,W¥,UK,US
EBXT U1, ™K, T1K1,TK1 ,VK2T |
BAT MUL12,CPL3,MUL121,CPL2 ,ADD3V, ADD3
EXT ROT3R,DIF2,C0HMP2,ROTILV

;pAarametri
00Co! DSEG
goco"  003C ° K1: il €0 ;0.0125%P
;variabile
0002" T2X: N3 2 H thetaZEkg
0004" T3K: DS 2 ;theta3d(k
06" T™281: DS 2 ;theta2(k-1)
0008" TDK: DS 3 ;theta’D(k)
Q008" T2DX: D3 3 ;thata2D(k%)
PAGE
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‘ MACRO-80 3.44  09-Dec-8- PAGE
0001;‘" ;programcgEG
0000'  2A 0000* ARMAZ: THLD
0003' EB XCHG
0004' 24 0000% THLD
0007'  CD 0000%* CALL
O00A'  2A 0000* THLD
000D' 22 0000* SHLD
- theta(k)
0010' EB YCHG
0011' 22 0000* SHLD
0O14'  ER YOG
005" 2A 0000* LD
0018'  CD 0000* CALL
001B' 24 0000* ST
001E' 22 0000%* SHLD
po21'  EB XCHG
po22' 22 ooo2" SHLD
 0025'  EB XCEG
‘0026'  2A 0006" LHLD
0029'  CD 0000* CALL
002C'  2A 0002" THLD
pO2F' 22 0006" SHID
0032' EB YOHG
0033' 22 0004" SHLD
0036'  4C Moy
0037' 55 MOV
0038F 1% 00 My
CO3A' 21 0000 IXT
030! 43 MoV
03E'  CD 0000* CALL
041'  CD 0000* CALL
DOL4'  CD 0000* CALL
‘¥0047'  CD 0000* CALL
044"  CD 0000% CALL
004D 3A 0003" LDA
N0S0'  4F MoV
0051'  3A 0002" LDA
054' 57 HOV
0055' 1B 00 1T
0057'  CD 0000* CALL
005A'  CD 0000* CALL
005D' €D 0000% CALL
bos0' €D 0000* CALL
0063'  CD 0000 CALL
0066'  3A 0001 LDA
0069'  4F MOV
COBA'  3A 0000% LDA
no6N' 57 MOV
006E! 1E 00 VT
©0070'  CD 0000* CALL
C073'  CD 000C* CALL
0076'  CD 0000* CALL
0079'  CD 0000* CALL

X1
DIF2 ;DE=thetal (k)
TK
TK1 ;theta(k-1) <

T1K

T1X1

DIF2 ; DE=theta2(k)

™K

K1 ithetal (k=1) <~ thetal(k)

T2K

T2K4

DIF2 ; NE=thetz3(k)

T2K

ToKA itheta2(k—1) <- theta2(k)

T3K

CH

mL

E,0 ;CDE=theta3(k)*2<8
0

o .BHT,=0

ROT3R

ROT3R

ADD3

ROT3R

ADD3 ;BHL=23%theta3(k)
ToK+"

C,A

T2K

D, A

E.0 ;CTE=theta2(k) %25
ROT3R
ADD3
ROT3LY
ROT3LV
ADD3Y ;BlL=a3*theta3(k)+
; +a2*theta2(k)
T1K+1

c,A

T1K

D,A

g, ;CDE=thetal(k)*2"8
OT3R

ROT3R

ATD3V

ROT3R

BUPT
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0073 o1 PAGT
v CD 0000* rAC b} 1_2
CALL
007R' ¢ ADD3V
00821 Eg 0000* ;PHL=al*theta3(
0083 2A 00 23+
0086' T 00* CALL .
0087' B XCHG CPL3 ’ +a2*‘thet32(}:\+ . %
0084A! ZA 0002% IELD - d+a’ *thetzl (k)
008B' CF XCHG g
ot oD 0000" oA UK
008F! B MOV K1 +2
L8 o]
0090' 2 CALL o
0093 01 0000 XCIG W EL=vC ;CDE=u(k-1)
0095' c6 00 MoV - x-1).
0098! CD 0000* XT %D
009" D 0000* VI *B,O CDR=v(i-1)
0093" CD 0000%* CALL P(’\g
D ChTT o ;DHT,=0
00AL' CD 0000* CALL ROTBV
00A5' oA CATL POT3§
O0AB' E 0000% CALL 0T3R
8" 1 3 ADD
00A9" EB XCHG 3V
00AC! 21‘;‘, 0002% IEL) V2T
00AD' C XCHG ‘
00B0! D 0000* LDA oTea
o3t oD 0000x oy VE2T+2
0085" o000 AL RO .
oong'! CD 00CO* ML CTE=v™ (k-2)
0oRC CD C000* CALL A 3R
22 0 CiL ADD3V
0ORF! > 0000* CALL ~ ROT
coco! 78 CALL ADD%?"
0003 32 0002* SHLD VKO  BHLv~ (=0
0005 24 0000¥ Hov N (1e=2)
0007' EB 5TA V}’u”""[\ .
00CA' EA 0000* 1D r[w: +2 ;v (k=2)
o Do wH < v (et
00ono! D2 o0D1! LILD 1%
EB CALL o
oom' F NG oo'P2
oopz2' ;“% '\(A(a? ARNL -CY="
05! E 0000* ARG : oo ' ;CY=" dacz. e(k)<
00DG' 5B 1 PUSH - 1)<0
008" 06 00 CATL  DIF2
00D9" Y XCig o ;D%
oo BB LS X ii=te (i)t
00DD' p o -
OOEgI ;g 0000* \;((gH( C;‘L'j i BL=te(l)!
O T '/ ! . —
08?;: 7A LD X §BHT=e (1)
OOEL" 0B CO XCIG =
o0E3 Db YA,
QOE&' D2 OOEA' VI s
ooER' - 2A ARMS:  CAL C, OFFY!
0002" 'ALL * )
0Pl BB CALL  ADDGY . CDRmtheta’ (1)
1 7A LHLD Tox . |
E(Cm st 3
1-‘0\ A’D

BUPT



00F3!
00F5!
0Or6"
009!
00FB!
OOFE!
OOFF!
000"
0103'
01C5"
0108'
0109!
0100
010n!
108"
0110'
0111
0114
0116'
0119!
011A!
011D"
011E!
0117
0121!
0122!
0125'
0127
0124
012n!
0130"
0131'
0134
0135!
0138!
0%133!
013C"
030!
013F!
0140"
043"
0145"
0148'
0148"
014C"
014"
0150'
0153'
0156"
0157"
0158'
0154
0158"
0158"
0160"
0%53"

o AT28 =

MACRO-80 3.44  (09-Dec-8° PAGE
OF 00 MVI
17 RAL
D2 OOFR! JNC
0F FF HVT
CD 0000* ARNG:  CALL
78 MoV
17 RAL
24 0000" LD
05 00 AV
DC 000C* cC
ER XCHG
24 0002" LMD
55 CHG
7A MoV
OE 00 MVI
17 RAL
D2 0116" JNC
0L TR VT
CD C000* ARN7: CALL
EB XCHG
24 Q004" LHILD
EB XCHR
7A MOV
CE 00 MVI
17 RAL
D2 0727 JHC
QE IFF AN
CD 0000* ARNS:  CALL
CD 0000* CALL
22 0008" SHLD
78 MoV
32 000A" 3’1‘A
EB XCHG
24 0000* LALD
CD 0000* CALL
ER JCHy
7A Mov
Ot 00 MVI
17 RAL
D2 0145' JNeC
OE F¥ "I
CD Q000* ARIG:  CALL
22 0003" SHLD
78 MoV
32 000D" 3TA
BB ZCH3
2A 0002" LHLD
CD 0000* CALL
iR XCHG
7A Hov
0T 00 ‘I
17 RAL
D2 160! JuC
0% F¥ VI
CD 0000* ARIMO:  CALL
E3 XCHG

1-3,

c,0

APYI6
o, OFFY!
ADD3V
AB

;CDE=theta2(k)
;BHL=s(k)

;CY=" dacz s(x) < O
X1
B, 0
CPL3

LKA
,L"T' =K1 *SAU A{S(l{)}

T2K

A,D
c,0

ARN7
C, OFFH
ADD3V

;CDE=theta2(lk)

3%

;CDB=theta3(k)

;A L=theta'D(:)

;DB=-thetal (%)

;0DE=-thetat (k)
; THlL=theta2D(k)

; DE=thet=2(Xk)

ARTMO
c, PRy
ADDBV

E=theta2(k)
.u-tneta’iD( )

BUPT



0164
0165'
168!
164"
016D
0170!
0173!
0176!
0179
0174
o17D!
7=
mMst!
0132!
0185
0188'
01en!
ogu!

0191
192!
0155
196!
0199'
0194"
160!
C1A0"
0143"
01A6!'
01A9!
01AC!

O1AF!
0130
01B3!
01B4!
0187!
0138"
01RB!

018:!
013F!
01c2!
01Cc3!
01c4h!
01C6!
04C9!
01cA’
010D
01CE!
01CF'
01D0!
01D3!
01D6"
01D9'

MACRO-80 3.44

D(‘

CA
21
22
C9

0000
00
0000*
000C*
0000*
0000*
0000%

oo0B"
000oD"

0000*
0000*
000C*
0000*
0000*

008"
000A™
Coo0*
0000*
0000*
0000*
0000*
0000%
0000*
0000*
0G02*

0000*
0000*

0002%

00
0000*

0000*

01D6"
OFFF
0C00*

- A139 4

09-Dec-3"

ARN41:

CALL

YOG
Lt‘]J

XCHG
LDA

MoV

CALL
CALL
CALL
CALL
CALL
CALL

CALL

XCHG
LD
XCHG
LDA
MOV
CALL
SHLD
Mov
3TA
RAL
ARA
CIi
STA
Hov
RAL
CC
oV
ORA
J3
LiI
SHLD
RET
BID

TOD%+2
T4
ROT3R
ATD3V
ROT3LY
ROTALY
ADD3Y

VT2
C,A
ADDBV
T

jo
g

U{1+2

A

0
Us
4,8

CPL3

A ) ""‘

A

AR
H, OFFFY
T

;CDE=theta3D(k)

«TT —
BHL=0

3 S

L=23%thet=3D(k)

;0DB=theta2D(x)

s DL=a3*theta3D(k)+
; +a2%theta2D(k)

;CDE=thetalD(lk)

;BHL=23*thet=3D(k)+

; +a2%thetalD(k)+a1*thet21D(

CDE=v"~(k-2)

;BHL=u(k)

jule=1) <= u(x)

;A=1 dact u(k) < ©

sBHL=tu(X)!

;limitare 'u()!

BUPT



“acros:

Simbols :

OC5*  ALT3 (oRO% LTIy

0.’ AR 2
00%A'  ARLS

0127'  ARLE

G154%  CPL2

geeer" X

=y
0 30* ROTILY
ap mar
¢ 30% ie’e
s : .
¢ocar TV

mr
¥

L
CrooY T

o00s* WK

No Fatel error(s)

BUPT



0000

0000'
0001
coo2'
0003'
0006"
0007'
0COA"!
ocoB!
000C!
CO0E!
0011
oma!
0013'
004!
0015'
co18!
0019'
0o1C!
001D
0OME"
0021
0022!

0023!
0024
0025'
0026'
0027'
0025!
0029
0024
002B!
002E'
002F''
0031'
co32!

0033'

MACRO-80 3.44

7A
17
75
T2
R
CD
Bi3
41
(0)03

21

~
o<

78
17
47
n2

D2
o4
oD
o2
™

DO

7D
2F
6F
r
67
78
2F
11
19
CE
47
co

37

ooon!
0038
08

0COC

004D'
co1n!

001!

00
00

09-Dec-8*

b
;subrutine maternatice

H

ST 2y
LA e

MITA2:

MODUL:

LOOP:

SUL2d

?

vzt

PYRLIC
PURLIC

IU112,CPL3,MULA 21, CPL2, ADD3V, ADD3
ROT3R,DIF2,C0MP2 ,ROTILY

inmultire “o(l) * 20(C2) —> 30(C2)
*

nodific

Hov
RAL
PUSH
JNC
XCHG
CALL
XCFG
MOV
VT
XTI
DAD
MO
RAL
HOV
BR(Y
DAD
JNC
INR
DCR
N7,
POP -
RNC

0
AF

IE — BHL

A,D

o5W
MODUL
PLe
R,
o
¢
I
5
A,B

C
,8 ;conto:
,0

srotire stinga THL

B,4
NEXT
L
NEAT
B
o
NOP
PSW
jsubrutina contirva cu CPL3

complerentere 3o

modifice

MoV
CMA
MOV
v
CHA
HCY
1oV
CHA
LXI
TAD
AC:

Hov
RET

PIT, <— —=(BHL)

. 4,F,D,F

I

4,1

inml-ire 1o(M) * 20(1) —> 30(l)

modific:

ORA

¢ * DE - BIL

-
. AT

A ;CY=C

BUPT



0034?
0035!

0038’
0039!
003A'
0033'
003C!
003p!
OG3E!
003F'

0040
0041!
oo4u2!
co43!
0046"
0049"
Co4A’
004D’
004F"
0050
0051
0052!
0053
0056
0059
005B!
00sC!
CO5F!
0051"
0c62'
0065

0066"
0067'
0068'
0069'
006A"

006B'

HMACRO-80 3.44

75
c3

7C
2F
67

ar

o
23
Co

21
06
C9
CcD
c9

19
78
89
47
9

000B!

005C!
FFTF
7F

000C
80

0066'

911‘;& &

09-Dec-81

SUH2:

PAGE  1-1

PUSH PSW
JUP HODUL  jsubrutina continua in iULA2

complementare 20
L <~ -(HL)
MT modific:: B,C,D,E
MoV AH
CMA
MoV H,A
HOV %4

CHA
HOV L,A
INX H
RET

adunare 30(C2) + 30(C2) —> 3(C2)

cu verificurea depasirii si limitare
™% + CDR —> BHI,

modifica A,F

pastreaza CDE

MOV A,z

XRA C

RAL ;CY=R7(+)C7

Jc St

CALL ADD3

MoV AR

JINC StM2

ADI 80 ;CY= OVF=R7(+)CY

RAL

RNC sresiltat corect in BHL

Hov ALC

RAL ;CY=sgn{CIE{

Jc SUi3

IXT 1, OFFFFY ;lirdtare superioar:.
MVI R, 7FH

RET

LXT H,0 ;limitare inferioars
MVI ,80H

RET

CALL ADD3 snu poate asarea de.:sire
RET

adunare 30 + 3 = 3o
BFL + CDE —> BUI,

modifics A,F

pastreaza CII

DAD D
MOV AR
ADC c
MOV B,A
RET

rotire drea~ta 30(C2)

CDE/2 -> CDE
NU distruge DML
XRA A :CY=0

BUPT
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MACRO-80 3.44  (09-Dec—C4 PAGE  1-2
006C' 79 MOV AC
006D' 17 RAL ’
006E' 79 MOV A,C
006F' 1F RAR

0070' 4T MOV c,A
0071'  7a HOV A,D
0072'  1F RAR

0073' 57 MoV D,A
0074 73 MOV AT
0075' 1T RAR

0076' 5P MoV E,A
0077* ¢ RET

H
;DIF2 scadere 20

; DE - EL —> DE
; WU distruge B,C
883?1 €D 0038 DIF2: CALL 0312
> s DAD D
007C'  ER XCHG
co7mt ¢ RET
)
;COMP2  comparare 2o
H 0Y=1 dacz DE < {il,
H rodifica A,F
o07E! 7A corbP2: MoV AD
007F' EC P i
0080' GO RNZ
0081' 7B MOV AR
0082' BD Clp L
0083 Cco RET
IROT3LV rotive stings 30(C2)
H cu verificarea depusirii si limitere
; 2 * CDE —> ODE
oogy! 79 R0T3LV: MOV A,C
0085" L6 CO ANI CCOr: ;110C 0000 -
0087! E2 0091 J20 DEP
0c8A! EB ACHG
008B' 29 DAD H
008C' EB XCIG
008! 79 MoV A,C
00SE"' 17 RAL
008F'  4F MoV c,A
0090' €9 BT
0091' 17 DFP:  RAL ;0Y=1 dac:: CDE<O
0092' DA 009B' JC DEPINF
0095' 11 FFFF LT D, OFFFFH
0098 OF 7F L C,7F  ;depssire suverioara
009A' C9 RET
009B! 11 0000 DEPINF:LXT D,0C
00SE' OE 80 MVI C,80E ;depasire inferiocars
00A0' €9 “D

BUPT



MACRO-80 3.44

Macros:
Symbols:
0066I' ADD3
00361' CPL2
009B'  DEPINF
dooB'  MOIUL
001D'  NEXT

0062'  SUM1

No Fatal error(s)

- K124 =

09-Dec-&1
00401' ADDZV
0023I' CPL3
0078L' DIF2
00001' 1142
0084T' ROT3LY
Q04F! SuM2

PAGE

5]

0Q7ET!
0091"
001!
00231
00€e3I"
003¢!

CoP2
DEP
1OCP
MUTA 28
RCT3R

3T

BUPT



TROGRAMNL 0%

.
é At =

ANSYA AD

LAPLEMENTARY CONCRETA &

2N EDURIT

DE UTILIZA Y

Y

n ALGORITHELOT DE R3GLA'

TiERICA

Algoritm de
Combinatia
Corbinatia

»

ek

r+.-lare nuaeric, clasic ~
LY.

(oY

IN MOD COMIMINAT

-

oritmelor ARYA-1 81 Anil~:
coritmelor ADMA-2 si AL

i
r

1

BUPT



0000
oooe"

0o02"
0000
0003
0004!
0006
0009’
0003
00cC!
00dr!
0040
0013!

nes
ocio!

0017
0018!
0019
0OMB!
ootc!
001D
0ME'
0021'
0024'
0025'
0026'
0027'
0029'
002c!
co2p'
0028
ooz2r!
0032'

0035'
O(\')’l
0039’
0034’
0033'
003C'
003D’
O03F!
oo42!

HACRO-B0 3

B5
65

o8
4e
S
5D
CcD
CD
B3
C5
EB

by

0000*
00

Q000

; 0000*

0000%

00

0000*
0000*

41
0000*

0000*
0000*

\ 0000*

00
OCOO*

- A8 @

bh o 09-Dec—61

)

,alu.,. it de

PAGE

("ARMPTI')

reglare PT

PUBLIC
wym
- YT
2V

EXT

DEEG
D5

C SEG
‘[\
XC! G
nvT
LD
T
PUSH
MATT
oy L
Pop
CAL

SHLD

JRESIS
MoV
MoV
VI
oy
v
MOV
CALL
CALL
XTHL
PUSH
XCHG
VI
CALL
POP
MOV
POP
CALL
CALL

XCHr
Lenn
XCH
st
okl

VI

CALL
ATHL

ARIPL

TK, K, T, U5

24, TR, 1KY TR

7°112,0913, 911 21,0PL2, ALD3V, ATD3
ROTIR, NP7, C01P2, RIILY

n

™K sDR=theta (k) =thet. (1:)-
; —theta(l-1)

1,0 s ML=0560%thet a1 ()

MOTIR  ;CTi=’ 28%thetat (%)
L T u,-( '564122) *thetal ()

T=thetal (")
n

€,17

ML 2 3 BHL=17%thet1 (k)

D

c,D

D

AOM3

0PL3 s BHT.=—401*thetal (k)

™A

T

o)

3,7

? 0 sODE=05C# et 41 (k=1)
A3V

BUPT
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2
0043 5 PUSH  §
0044'  EB amn 3
. - XCEG
0045' O 58 WT C,9%
0047' €D 0000* CALL  WI12  ;BHL=94*thetal (k-1)
0C4A D1 POP
004B' 44 0 D
MOV c,D
004G D1 ;?gp D’
004D' €D 0000% CALL ~ ADD3V  ;BHL=-40'*theta’ (k)+
; +350%theta’ (k-1)
0050, B5 ’ PUSH ¥
51' ¢S PUSH B
0052'  2A 0000% LHLD WK
0055' EB XCH
0056' OF 1A My T c,26
0058'  CD 0000*% CALL  INL12¢ ;B=26%w(k)
0053' D1 POP D
o0’ i LU
i POE
005E'"  CD 0000* CALL ~ ADD3Y  ;TL=-40"*thetal(k)+
; +350%theta? (k-1)+26%w(k)
0061' TS ’ PUSH  H
0082'  C5 PUSH B
0063' 24 0000" IHLD WK1
0066' EB XCHG
0067'  OF 17 L C,24
0069  CD 0000* CALL  W'Le2l  ;37L=2i%w(k-1)
006C"'  CD 0000* CALL  CPL3  ;B=-2%w(l-1)
0068' D Po? D
0070' 4 mv c,D
0071' DA PO D
0072'  CD 0000% CALL  ADD3V  ;DHIL=-40"*thetal(1)+
; +350*‘E,1‘xeta)11 (e=1)+26%w(k)-
3 —2b*w(k-!
51 R PUSH  H
o2 PUSE 7
0077'  2A 0000* i T
007A'  EB ACHG
007B' O 02 e O ey
007D'  CD 0000% CAL WULIAT GPHL=2 thepa(}:‘—:,
0080'  CD 0000% gQI};L ST’LB i 3L=-2%theta(i-1)
0083' M Jeie
0084 4 o ¢,D
0085' D1 gﬁfu ,13,0“3v ;DIL=-40" *theta’ (1)+
1 % N LI\ yulil=--t ta . (£
0086'  CD 0000 ; +350*%theta! (—1)+26%u(k) -
3 —2ldw(-1)-2%thota(-1)
DITSH H
0029: E? P'jsjzi " ysumc -> stiva
Soest 4 0000% LD X
0083 A 7 7,0 ;L= ta (k) !
008%' 06 00 oA il ;
0090" 3A7 0000* on A
0093' B n}‘vﬂ‘ ~ e Q1T =13 ’,
003 Gh o000 oz b?LB s3in=u(k)
0097' D

BUPT



0093!
0099’
0094

009D!
00AOQ'
ooa1!

COAL"
00A5"
00A7"
00A8!
00AB'
00AC!
OOAF"
00n0"
00T !
003!
0037

00BA"
00ED"
00C0"
00C3"
ooC6!
00C9"
00aC!

MACRO-B0 3.44

bh
D1
CD

22

73

2
17
3B
17
32

1F

8}
A\

73
™
'
na
i
4

22

24
22
h

22
2A
22
C9

0000*

0000*

Coo2*

00
0000*%

0000*

007"

pEnInin]
PR

00C0*

0000
0000"
0000*
0000*
0000%
00c0o*

. 283 4

09-Dec-8:

3

PAGE

oV
POP
CALL

SHLD
oY
STA

RAL
iYL
RAL

mha
STA

RAR
cc
L L7ANAS
bt
oRA

g7

X™

c,D

ADD3V

UK
A,B

UK1+2

;CDE=suna
;BHL=40"*thetat )+

; +350*theta’t (k-1 )+26%w(k)-
s —2h%y(k—1)-2*theta(k-1)+
5 +u(e-1)=ulk)

;u(k“}) <. U(k)

jRHL=1u(k)!

) Timitore

sule=70 <= (%)

jthet (-0 <= theta(lo)

sthetat (=) <o theiai ()

BUPT



MACRO-80 3.44  09-Doc-& PAGE 3

Hacros:

Symbols:

0030*  ADD3 00G3*  ADD3Y 0000T" ARNPY
00B7'  ARP1 Cooc*  Corfp2 00G0*  CPL2
00AD*  C7L3 0000*  DIF2 0048% M2
007%*  IL12M 0000*  ROT3LY 00"F*  RUT3R
00C7*  ™MX 00CAi* MK coci*  TX
0ocks T4 oong* K 00A2¢ U
C0AS® 118 002B* "W 000o" VA

No Fatal erro-(s)

BUPT



0000
oooo"

ooo1"

0003"
0000!
0003'
0004 !
0007!
000A"
00oD!
OOOE'
coq?
004"
0017'
014"

001B!
001D!
oc20!
0021
0024'
0027'
028!
oc29!
0o2s'

oo2w!t -

003%"
0034'
0037
003A!
003B'
O03E'
0041
0044!
ac4u7!

MACRO-RO 3.44

00c8

2A
EB
2A
CD
D2
EB
CD
24
CDh
3A

P
1

cé
Fe
1F
DA
C3
1F
aF
E6
32
c2
21
22

22

7C
32
C3

22
C3

0000*

0000*
0000*
000E"

0000*
0001"
0000*
0000"

00
0027!

0000*
0000*

0
oooc™
0041"
G000

0000*
0000*

0002*
0000*
0000*
0000*
0000*

% 8.8 &
09-Dec-8° DPAGE

e
MAMDS

('"ARNCI )

3
salgoritm o hinat ARMAT + ARN-PI

)

b
PUBLIS
BXT
EXT
BAT
EXT
EXT

;variabile
DSEG

FLAG: S

ynacamnetri
PRAG: D7
;Drogram
CSEG
LMD
XCHG
LHLD
CALL
dJric
XCHG
CALL
LKRLD
CALL
LMA
RAL

ARNC1 :

ARN13:

ADT
JPo
RAR
(]-C
JMP
RAR
CitA
AN
3TA
JN7Z
LXT
SHLD
SHI.D
oot
STA
JMP
TILD
SHELD
JuP
END

CHANGE :

CHPI:

AHCA , PRAG

ARMA®  ARNOT

TX , WK, UK, US

TZ1 UK, VK2T, T1K1 , T2K1 K1
MGLA2,CPL3, UL 24,CPL2, ADD3V, ADD3
ROT3R,DIF2,COMP2, 20 T3LV

K

WK
coMPp2
ARV 3

DIF2
PRAG
COMP2
FLAG

0
CHANGE

ARNY
ARMAY

1
FLAG
CHPI
H,0
K4
VK2T
AH
VE2T+2
ARMAY
1574

y7

ARNT

;fanion comitare
; (0:ARMA; *:ARNPT)

;DE="e(k)!
* daca le(k)! < PRAG

;A=00 sau " daca sc
spostresza tinul alg.
sA="0 sum 07 daa se

)

;sehinba tipul alg.
jpozitinneame fanionul T

+

;CY=" nenteu ARND

scorutare ARNPI —> ARM-

;ecomutare ARIA-4 > ARND

BUPT



MACRO-80 3.44

Hacros:

Symbols:
0000* ADD3
000B'  ARN13
C027' CHANGE
000%  CPL2
000"  TIAG
00011 PRAG
Q035%  T1K*
0000% TX
Q00C*  US
0045+ KA

No Patal erroc(s)

“ MS =

0%-Dec-8°
0000*  ADD3V
0COOI' ARNCA
041" CHPT
0000*  CPL3
0000% ML 2
0000*  ROT3LV
000C*  T2K1
0000* UK
C03C* VK27

PAGE

003r*
004L8*
0015¥%
OO0F*
0Co0*
0000*
0001*
0000*
00k42*

BUPT



0000
0ooo"

000"
0000"
0003'
0oo4!
0007'
COOA'
ooop!
coor!
0011"
0014
0017'
COMA"

001B!
001D!
0020'
0021
0024!
0027'
0028'
0029'
002B'
002z’
0031'
0034'
0037
003A"
003D’
003E'
oos!
0044!
0047!
004A"

MACRO-80 3.44

2A
EB
2A
cDh
D2
Eb
CD
24
CD
3A
17

c6
E2
1F
DA
c3
2F
E6
32
c2
21
22
22
22
7C
32
C3
2A
22
€3

0000*

00C0o*>
00C0o*
0O0CE'

0000*
0000*
0000*
0oo0o"

00
0027'

0000*
0000*

0
0000"
0044
0000
0000*
0000*
0000*

0002*
0000*
0000*
0000*
0000*

“807 ‘3

09-Dzc-8: PAGE

NAME

H
;algoritm combinat ARMA2 + ARN-PI

('ARNC2')

y

JBLIC

EXT

EXT

EX

EX
;variabile

DSEG
FLAG: DS

;program
CSEG

ARNC2: THLD
ACHG
LHLD
CALL
JINC
XCHG

ARN23: CALL
LHLD
CALL
LDA
RAL

ADI
JP0
RAR
Jc
JHP
CHANG2: RAR
CHA
ANI
STA
JINZ
LXT
SHLD
SILD
SHLD
MoV
STA
JiP
CHPI2: IHLD
SHLD
B
EID

ARNC2

PRAG

ARMA2 , ARNPT

TK, WK, UX, US

TK1 1K1, VE2T, 1K1 , T2KA ,WKA
MUTA2,CPL3,MULA 24, CPL2 , ADD3V, ADD3
ROT3R, DIF2,COMP2 ,ROTILV

1 ;fanion comutlzre
; (0:ARMA; " :ARNPI

CcorrP2
ARN23

ggl:‘(% ;DE=1e(l)!

Al

CcoMP2 ;CY=1 daca !e(kx)! < PRAG

FLAG
;A=0C sau "7 dacs so
spastreaza tipu? alg.
;A=10 sau 01 Jaca se
;schimba tipul alg.

0 ;pozitioneazs fanionul P

CHANCG2
;CY=" pentru ARNPI

ARNPT

ARMA2

1

FLAG

CHPI2

E,C jcomutare ARNPI —> ARNA-2
TIK1

T2K1

JKoT

AH

VI2T+2

ARWMAZ

WK ;canutare ARIMA-2 —> ARNPI
KA

ARIDT

BUPT



MACRN-80 3.44

Hacros:

Symbols:
0000*  ADD3
OOCE'  ARNZ3
0027'  CHAMNG2
' 0000*  CPLZ2
0000"  FLAG
0012%  PRAG
,0035%  T1X1
‘0000*  TH1
0000*  US
0048* WK1

Mo Fatal errcr(s)

w AB8 =

(0S-Dec-8" PAGE
0000*  ADD3V

0000I' ARNC2

o044 CHPI2

0000*  CPL3

0000* 'UIM2

0000%  ROT3LV

0038%  T2¥1

0000* UK

003r* VK27

004L2*
004n*
0015%
000F*
Coo0o*
00C0ox
0001*
0000%
0045%

ARITA2
ARNPT
COMP2
DIF2
YU 2
ROTZR
TX

UK1

WK

BUPT



-» E‘”a‘r’ -

PROGRAMIL TES
NP IMPLEMENTAE I TESTARL PL MODEL ZiPi! IMENTAL
A ALGORITNGLUS DE REGRARE NUMERICA CLA ICE
"1 MODAL ALUNECATOARE

1. Algoritm de reixlare numeric, clasic PI
2. Combinatia =lsoritmelor ARMNA-1 81 ARH-II
3. Combinatia sl critmelor ARIA-2 81 ARN-71

BUPT



4429
4437
4534

4444
4584
450C

0000"
0000"
0400"
0800"
ocoo"
1000"

1400"
1402"
1404
406"
4405
140"

1Lq2n
A"
119"
148"
141D"
141F"
14210
1424"
1425"
1426"
iy
1428M
1429"
428"

HACRO-80 3.44

0000*
0C0o0*
0000*
0000*
0000*

09-Dec-81 PAGE

b
;programl de testare

H
3

PUBLIZ TEST,ARNT, ARNC

BXT
BXT
BXT
BXT

ETR,ARMA1,ARMA2, ARNPT, ARNG1 ,ARNC2
K1,%2,%3 K4, PRAG

TX, "%, "X, US, START, 1K, COMP2
CPL2,DIF2

;rutinele de monitor

N8 BT
oUT8  EQU
ADSZ IO

CRLF EQU
DOUT EQT
RBIM BT
;date

DSEG
TARBW: DS
TADUP: DS
TABT: DS
TABD: DS
TABU: DS

2

TAZCON: DW
W
D
hy)
Dy
D3

1]

ADNR: DS
D3
DS
D5

(o]
)

HEM5: DS
ACOIT: DS
$10) ¢4 S
soywN: DS
GRAF{: DS
40D: DS
SENSP: DS

X5: N3
STAB: DS
PAGE

L420H ;DAF —> B(ASCII)

4437 ;ACASCIT) —> DAF

45341 ;conversie sir cifre
;zecimale(ASCIT) —> HL(hexa)

444111 ;<CR> <LF> —> DAF

458411 ;A(hexa) —> DAF(zecimal)

45081 ;A low (hexa) —> A(ASCIT)

4LO0H ;tabel w
LO0H stabel up
400H ;tabel theta
4004 ;tabel omeza
400H ;tabel u

ARMAY ;tabel adrese subr.ARN

ARIIA2

ARNPI

ARNCA

ARNC

3 ;oentru extinderi ulterioare
5 ;huffer caractere receptionate
2

-

4

2

2

2 ;locatii temporare

3 jconversie hexa —> zecimal

1

1

1 ;variabile pentru GRAF

1 ;mod rulare

1 ;sens perturbatie

1 ;tip ARM

1 ;pointer tabele

BUPT
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HACRO-30 3.44  (09-Dec-&1 PAGE i1
)
jinesaje
423" 52 45 47 49 M1 bR 'REGI' DT RULARE',ODH

1428 4D 20 44 45
1433" 20 52 55 4C
1437 41 52 45 0D

438" 20 20 20 20 D3 ! A: ACORDAR? ALGORITHI', ODI
143F" 41 3A 20 41

T443" L3 47 52 44

1447 41 52 45 20

144331 L1 4C 47 47

144F1 52 49 54 4D

1453" 49 0D

1455 20 20 20 20 j2js; ! N: ZXBCUTIT CU PRESCRIZRE IF LA
59" Lh 3A 20 45

145D" 53 45 43 55

1461 54 49 45 20

465" 43 55 20 50

1469" 52 45 53 43

146D 52 45 45 52

1471 45 20 44 45

475" 20 4C 41 20

479" 4h 41 45 OD

147D" 20 20 20 20 D ' T: BXRCUTIE IN RESTH DR TASTATE
1481 54 34 20 45

1485" 58 45 43 55

1429" S4 49 45 20

148D 49 47 20 52

1491 45 47 49 4D

1495" 20 44 45 20

1499" 54 45 53 54

149D 41 52 45 QD

122%: 2? gg 58 gg D3 ! Fr TERNMTIIART PROGRAU;'
! 5 2

14A9" 45 52 4D 49

T4AD"  LE 41 52 45

4Bt 20 50 52 4F

14B5" 47 52 41 4D

1489" 3B

1ZBA: ZF 50 25 52 M2: DB 'OPERATII PENTRU TESTARE',ODH

1488 154 49 49

14C2" 20 50 45 4B

1406" 54 52 55 20

14CA" 54 45 53 54

14CE" 41 52 45 0D

14D2" 20 20 20 20 NB ! G:: GENERARE TABELE', ODH

14D6" 47 34 20 47

14DA" 45 LE 45 52

14DE" 41 52 45 20

10E2) ol it 42 4

145 4C 45 OD

14EG" 20 20 20 20 o ! E: FIECUTTIE ALGOR'THMT',ODH

14ED" 45 3A 20 45

14F1" 58 45 43 55

BUPT



14FS"
1 4po"
1 4F"
1 50‘1 "
1 503"
1507"
150B"
150F"
1513"
1517"
1519"
151D"
1521"
1 525"
1529"
152"
1531 n
1535"
1539"
- 53D||
1541
1545"
154"
1847
1551
1555"
1559"
155 All
1 552”
1562"
1566"
1564"
156D"
1571"
1575"
157"
1 57D"
1531"
1585"
1 58 (]
1 SSD"
1591"
154"
1598"
159"
15A0"
15A4"
15A8"
15AC"
# SAD"
15310
1585"
1509"
15BD"
15C0"
1504"

HMACR0O-80 3.44

54 49 45 20
4 W 47 b7

52 49
49 (D
20 20
41 3A
46 49
52 45
441 42
45 OD
20 20
51 3A
45 53
45 20
4E 20
4F 49
47 45
52 41
20 54
45 4C
20 20
57 3A
45 4o
4G L3
20 50
4G 54
0D

20 20
50 3A
45 52
52 42
49 45
20 20
51 3A
45 53
45 20
4E 20
4T 49
41 L6
41 52
54 44
4C 45
20 20
57 3A
45 46
4¢ 48
20 50
59 54
CD

20 20
50 3A
45 52
52 42
49 45
20 20
54 3A

54

20
20
53
20
45

20
20
L9
4
4D
55
47,
52
41
45
c0
20
45
54
4r
49

20
20
54
I
oD
20
20
49
4L
4D
55
49
45
42
on
20
20
45
St
4F
49

20

4D

20
44
g
54
4C

20
59
52
49
45
30
45
45
42
[0}f}
20
52

52

I
SA
45

20
50
55
Sh

20
49
52
49
45
3B
53
20
45

20
52
52
41
S5A
45

20
50
55
Sk

20
50

- Q;Si!

09-Dec-81

a3:

Mh:

PAG

B

DB

B

DB

DB

DB

DB

DB

! A: AFISARY TABELE',ODH

! Q: IESIRE DIN MENIU;'

'GENERARE TAPELE',ODH

! W: REFERINTA POZITIE', ODH

! P: PERTURBATIL', ODH

! Q: ILSIRE DIN MENIU;!

'AFISARE TABELE',CDH

! W: REFERINTA POZITIE', ODH

! P: PERTURGATIE', ODH

! T: POZITIE',ODH

BUPT



15Cc8"
15cC"
150"
1503
15p7"
15DB"
15DD"
1581"
15ES"
155"
158C"
15F0"
151?4"
181RG"
15
1600"
1604"
1606"
160C"
1610"
16141
1618"
161C"
1620"
1624"
/]r)’\"l"
15oR3"
1650w
1633"
1637"
1637m
163E"
1642"
1646"
164"
164E"
1652"
1656"
1657"
1653"
1651"
1663"
1667"
1G6B"
166F"
1672"
1676"
167A"
167E"
1682"
1683"
1687"
168"
168F"
1692"
1696"

HMACRO-80 3.44

4F
49
20
4w
49
41
20
55
4F
i
20
51
45
45
4E
48

4T
45
4Ly
45
4G
20
44
4%
42
20
53
3B
4B
45
43
I
4B
46
49
20
43
4F
44
oD
20
54
52
S4
20
52

5A 46
45 0D
20 20
34 20
54 45
oD

20 20
34 20
4D 41
41 0D
20 20
3A 20
53 49
20 44
20 4D
49 55
45 52
52 42
45 45
20 20
34 20
20 83

= )3 20

EA 40
56 oD
20 20
34 20
20 53
53 20
A7 41
56 0D
20 20
34 20
20 41
45 4C
53 45
55 52

31 3D

2 3D
33 3D
34 3D
35 3D
L4y 52
3A CD
20 20
3A 20
48 53
L4E 54

20 20
34 20
45
4 0D
20 20
34 20

54

20
56

54

20
43
4%

20
49
52
49
45
38
54
41
CD
20
La
45
50
S4

20
ue
45
4%

20
49
4D
45
4B
49

3R
3R
3B
3B
3B
Ly

20
43
54
41

20

S4
50

20
52

"Q—Decjg

10:
I“;’H:

0e4 .8
PAGE

it

ol

oD

DR

e

o

nE

oo

'PERTUR

! P:

-h
O
%)
=

] (Al

HN RGN

: VITEZA',ODH

: COMANDA', ODH

: IESIRE DIN MERIU;!

REATIE', ODY

IN SHIS POZITIV',ODH

~J

NEGATIV', ODH

o TN OANERLE SFNBURLS!

:',OnH

: CONSTANTA', ODH

: TREAPTA', ODi

: RAMPA;!

BUPT



169"
10"
169 "
16A3"
16A7"
16A9"
16AD"
1631"
16B5"
16B9"
16BD"
16C1"
1&:5"
1609"
160D
f)CT‘"
16D“"
16D6"
16DA"
16DE"
16ne"
1636"
16=A"
16ER"
16mn
16r5"
167gM
16@pn
1701
1705"
1709
470"
1714
1715"
1717
171B"
1718
1723"
1726"
172All
172}3"
1732"
1736"
173"
173E"
1744
745"
1749"
174D"
1751
1755"
1759"
1750"
1760"
1764"
-1768"

MACRO-G0

41
3
56
1
3D
%
43
5k
4g
e

49
50
52
54
3
i
43
Sk
Lo
47

4g

50 &

4
20
56
41
20
S4
41
56
49
20
41
3D
50
41
4D
20
48
49
52
45
20
3D
27
20
4B
4
44
49
52
20
20
4D
41
41

3.44

4n 50 41

41
52
3B
52
55
45
4E
52
A
45
45
41

52
55
45

46
40
3B
41
2C
50
3D 3
52
4B
56
20
4w
20
48
20
20
46
52
4%
56
4D
20

4C
45

25
41
48
20
45
43
20
41
20

25
41
49

L 20

45

43
20
50
33
4c
45

) 43

L1
3D
4C

> 45

46
49

45
52
45
a0
2;‘,
54
41
50
58
32
ch
20
3D
49
45
54
41
oD
20

4F
41

20
4n
20
43
20
45

4
47
20

54
1
49

20
45
4C
45
20
2A

20
3B
53
20
45
ue

20

20 3D 33
46 49 53
52 45 20

09—D90161..';d' E‘ER

me:

113:

M14:

“15:
M6:

MmM7:

m8:

19

1120:

B

Joj]

B

=]
w

DB

o

B

DR

14

'VALOAREA=;"'

'HIR. CUANTEI IN CARE INCEPR

"VALOAREA INITIALA =

'VALOARTA FINALA =5

'"PANTA RAMPEI =;'

'NR. INTERVALE PR OY =

1 "I =;1

'APISARS INTERVAL '

' A =

'AFISARE TABEZL DIN ¥

2%%1", ODK

, ODH

IN X VAIORI'

TEI TN CARE INCEPE TREAPTA =

, ODH

‘BUPT



MACRO-3C 3.44  09-Dec-81 -~ PiGD 1-5

- 5,
1760" 54 41 42 45
1770" LG 20 44 49
177" 4T 20 4B 20
1778" L9 4E 20 4P
177C" 20 56 41 4C
1780"  4F 52 49 OD
1784" 20 20 20 20 DB vor=g
1788" 4B 3D 3B
1783" 50 52 41 47 M24: DR 'PRAG COMJTARE =3
176 20 43 4F 4D
1793" 55 54 41 52
1797 5 20 3D 3B

PAGE

BUPT



LoBn
0000
0002'
0005
0007'
000"
000D!
00C0E'
0010'
0013'
0015!
oc18!
0014"
001D’
004F!'
oo22!
0025!
0027'
ooz
002D
0030’
0033'
0035!
0038°
OG3R!'
003E!
0041'
043!
0046'
0049'
004C!
CO4E!
0051
0054
0057'
0059!
005C!
O05F!
0062!
0064!
0067'
006A"
006D’

6o70!
0072'

0075'

€078'
0074"
007D’

ACRD-00 3.44

0505'
0000*

5 09

0528
0505"
0000*
0A

052F!
0505
1429"
15

052F"
0505
0000*
0000"

00

1427"
0000%

E 01

1427"
18

-”ﬂ"?

09 D8

b
yinteroretorul de comenzi

TEST:

MA:

CSEG
I
CALL
MVI
CALL
CALL
1oV
CPI
JZ
CPI
J%
CPI
JZ
C?I
J7
JP
VI
CALL
CALL
SHELD
CALL
VI
CALL
CALL
SILD
CALL
HVI
CALL
CALL
SHLD
MVI
CALL
CALL
SILD
"I
CALL
CALL
SHLD
VI
CALL
CALL
SHLD
JUP

VI

STA
JiIP

VI
STA
VI

A,18H
oUT&)
A1
MES
INE
A,B
1A|
A
'Dl
Mo

1m

1

T

IQI
430CH
TEST
4,6
KRS
PRIR
1
CRLF
A7
HES
IR
K2
CRLF
A8
MES

PENR

PRNR
PRAG

mTam
JEVORY

A,0

MOD

m
7R

A,1
U0
A, 18H

;<CLEAR>

;preluare K1 - X5

;executie cu prescriere de
;1a DAF

;executie in regim de testare

;<CTEAR>

BUPT



007F!
0082'
0084!
0087!
oosA!
0088"'
008D’
0090
0092"
0095"
0097'
009A'
009!
009F!

00A2'
00A4!
00A7'
00A9"
00AC!
OOAF!
00EQ!
0032
coBs!
ooB7!
OOBA'
ooBC!
00BF!
ooca2!
00cs!
ooce!
00CA'
00CcD!
ocer!
oop2'!
0oD5!
oope6!
00p8!
00DB!
oono!
OOEC!'
o0E2'
OCES'
00r8!
00FA!
ooBD!
OCEF'
oor2!
O0F4!
oor7!
OOFA'
COFD!

0100'
0102!
0105'

HACRO-80 3.44

CD
3B
CD
CD
78
FE
CA
FE
CA
FE
CA
FE
CA
C3

35
CD
3B
CD
CcD
78
R
CA
R
CA
FE
CA
C3
21
c3
3E
CD
3B
CD
Cb
78
FE
CA

™
L

CA
FE
CA
C3
3E
C3
3E
c3
3E
32
21
CD
C3

38
CD
3B

4437
02
052!
4429

47
00A2'
45
0150!
s
0100’
51
0000
007D’
18
4437
03

052F "
5429

57
ooc2!
50
00cE!
51
0o7n!
00A2!
0ooQ"
OOFA'
18
4437
05
052w
4429

50
oorg!
LE
008D
41
0QF2'
0ooc8!
00
00r4!
02
OCF4'
01
1428"
osoo"
0256
00A2!

18
4437
ol

éu;la

09-Dec-31

)
M2G:

3w

M3P:

M5A
M5CON:

15CAL:

3
M2A:

PAGE

CALL
MVI
CALL
CALL
Mov
CPI
JZ
CPI
Jz
CPI
Jz
CPI
J7
JNP

MYI
CALL
HVI
CALL
CALL
MOV
Pl

7
o

o
CPYi

7
o

CPI
JZ
JiP
LXT
JiiP
VI
CALL

THVI

CALL
CALL
MOV
CPI

7
&

C?I
7
CPI
JZ
PP
MVI
J1P
VI
JUIP
VI
STA
LXT
CALL
JUP

T
CALL

val

Py L

1-7

ouUT8Q
A,2
MES
™8
A,B
|Gl
pitae!
l‘E'

YR
puFi

ll;‘l
M2A
'o!
TEST
A2

A,18H  ;menerare tabele
ouTeR
4,3

Ehnlal
PSS

ma
A,B
I'w 1
3w

1 P 1

13
L
AM2
M2G
H,TAR" ;senerare tabel w
MSCAL
A,1811  ;zenerare tabel up
ouTas
A y 5
MRS
me
A,B

1 P ]
Msp
"
K

] A 1
MSA
3P
4,0
MeCON
A2
MSCON
A1

QmMNQY
RIS

1, TABUP
GTAR
%26

A,18% afisare tabele
oITeN
AL

BUPT



0107
CT0A"
o1on!
010z
0110
o113
o115
0118'
011A"
011D
011F!
122!
0124'
0127
0129'
012¢!
G128
0132!
0135!
138!
013p!
013!
0141
0144
o147
CraA?
014D!

0150"
153"
0156!
0157
015A"

MACRO-80 3.44

n
v

FE
CA
B
CA
13
CA
C3
C3
21
C3
1
C3
21
C3
21
CD
C3

21

22

7C
32
e3

CDh o52r'
CD 4429
78

L 57
CA o 2¢!
FE 50
CA 0135!

By,
013"
LF
0141

014A"
oLoO"
014A!
0%00"
014"
ocoo"
014A"
1000"
o4ne!

0100'

0000
428"

0000*
0000*

é&b@

09-Dec-81

L s
V4P
MAT:
M40

A E
ML4CON:

)
sruleare

b
B3

PAGE

CALL
CALL
Mov
CPI
J2
"CPI
JZ

CPI
JZ

(DT

wva

JZ
CP1
JZ
CPI
JZ
JiiP
IXI
QP
IXI
JMP
IXI
JP
TXI
JiP
LXI
CALL
J1P

1-8

ES
me
4,3
"
My
IPI
M4P
lT'
LT
lol
M40
IUI
M4
IQI
R

TeA

H, TATY
MACON
H, TABUP
M4CON
H, TADT
MACON
1t, TARO
MACOT
i, TART
AFPAR
112A

in regim de testare

IXT
SHLD
1oV
STA
JP
PAGE

H,0
STAR
AH
START
FIR

sOTAT <= 0

;START <- 0

BUPT



015D!

0160'
0161!
0164'
0167'
0168'
0163'
016E!
0168!
0170!
0173'
0176!
0179!
Q,=7cl
017F!
0180'
0183!
ey
0185"
188!

189!
018"
018D’
0190'
0191
194!
€195'
196!
0197'
0198’
0198
noe!
019F!
01A0'
01A3'
01A4!
01A7'
01A8'
01AB!
01AC!
01AD!
o1B0!
01E1!

¢3!
01B6!
01B7'
01BA'
018D!
01c0!
01C3!
01C6!

MACRO-80 3.44

3814270
B7
CA 0246'
34 0000%
37

ca 017C!
2A 1424"

22 1ha2av
11 0400
CD 0000*
DA 0234'
21 0000"

2A 142A"
32 C0Co*
32 0001*

21 0400"

2A 142"

3A 1428"
CA 01A8"
CA €1D9"
CD 0000*
2A 0000*

34 0000
E6 01
c2 0100

D2 O1E9Q'
21 9600
C3 0159’
CD 00C0*
DA 0iD1!

“ 8Jde §

02-Dec-81

vy .
BALT S

SENSD:

PAGE

LDA

ORA
J7
LDA
ORA
J7
LHLD
INX
INX
SHLD
IXI
CALL
JC
X1
XClG
LHLD
DAD
Hov
STA
INK
Mov
STA
LXI
XOHG
LHLD
DAD
MoV
INX
MOV
LDA
ORA
Jz
DCR
J7
XCHG
CALL
ACHG
LHLD
Hov
RAL
LDA
ADC
ANT

JNZ
DAD
JNC
LXI
JHP
CALL
JC
JCHG

HoD

A
ARIC
START
A

FXE1
STAR
H

y
STAB
D, 400H]
COMP2
EXE2
H, TABY

STAR
D
A
Y

4

A
YK+

H, TARUP

STAR
D
4

"

D,
SENS?P
A
SEMSC
A

SENS1
CPL2

K
A,D

SEHSD
D
SENSC
H, 0600H
SENSC
COMP2
SENS!”

;aici incepe segmentul

intercalat intre ETR si ARN

stestare M0D

;testarc START

;incrementare pointer tabele
;verificare limita

;salt daca STAB-4CON
;WK <~ (TABY+STAB)

;simulere perturbatie

;DE = up
;DI = —=up

;CY¥=1 dace up<0C
;US=1 daca UK<C

;A=1 daca up si UK au seme
b 2
;diferite

;HL=UX+up
;limitere superioara

;C¥=1 daca Tilup

BUPT



01C7!
01CA"
o1ce!
01CE!
o1p!
102"
mD5!
21D5!
01DQ!
o1rc!
01DD!
01E0"'
01E1!
o1zn2!
0133
1Ee!
01E9"!
01EC!
O18F!
0iF2!
01F3!
01Fo!
01F7!
0r8!
01F9!
C1FC!
01FF!
0200"
0201"
0202'
0203'
0204"
0205'
0208'
0209
0204
020R!
oaQc!
ca0r!
0210!
0o
0212!
0213'
0214
0215!
0216
0219
021A"
o211
0220
0224
0222'
223"
0224'
0225
0zo6!

YACRO-80 3.44

34 0000%
06 01
56 01
32 0000*
TR
CD

N
1110

Cc3 01E9!
Z2A 0000*
LB
)

bl
i

7
17
CA 01E9'
21 0000
22 0000*
CD C246'
21 ccoo"
E3
2A
a5
19
15
28 0000*
11 8000
19
&R
1
73
23
72
21 1000"
m
D5
19
15
2A
R?
7C
1F
67
7
17
oF
3A 0000*
137
Ch4
11
40

0000

0000*

14247

0000*

0000*
5000

BB
B1
73
23

N

21 0800"

aaf.nq

09-Dec-81

(€]

ENSC:

PAGE

DA
ADI
ANI
STA
ACHG
CALL
XCHG
JiP
LHLD
XCHG
CALL
YOHG
MoV
RAL
J7
X1
SHLD
C N\ LL
LiT
ACHG
LHLD
PUSH
DAD
PUSH
LHLD
XT
DAD
XCHG
POP
Hov

s
Ivds

MOV
LXI
P0P
PUSH
DAD
PUSH
IHLD
ORA
MOV
RAR
mov
NOV
RAR
v
LDA
ORA
CHZ
LI
DAR
XCH
POP
oV
MY
MOV
LXI

;schimbare US

s HL=1TTK-U3!

sFL=u(k)-up

SENSC
.0
g
ARNC

I, TARD

ylimitare

japelare AR

D ;Fl=adresa
T1X

D, 20001
) ;dL=thetal (i) +8C00H

D s DE=STAR

D ;ilL=adresa
sHL=tu()!

A ;CY=0

I, A

AL

sHL=tu(k) /2

sT=u() /2

; DE=80001+u (1) /2

BUPT



eR0-00 3.4 65-Decder MR p

1-11
0229' yl POP D ‘
0224' 19 DAD D ;HL=adresa
022B! EB XCHG
oz22¢! 24 C000* LHLD 4
Q227! EB XCIx
0230' 73 MOV MR
0231 23 X H
0234 AF BXE2: ARA A
0235' D3 29 ouT plel ;stop choopper
0237 W BE VI A, OBFH
02379' %2 2009 st obcod
023C! 3B 49 MVI A, AOH
0235' 32 20CA 3TA 20CAH  jrefacere adresa intr.tirmer
0241 33 INX SP
g242' 33 INX SP ;refacere stiva
0243' €3 007D' JuP AMR
H
seomutares nlsooitailor
02LGT 3A 1420 ARND:  LDA %5
o249 97 ADD A
024" &F MWV L,k
o24n! 26 00 VI i, 0
024D' 11 1400" Y1 N, TARONT
050! 19 DAD D JHl=adresa din tabel
0251 55 oV B,
0552 23 O S
0253' 56 v D,!
0254 BB XCHG sL=adresa sube, ARN
0255' §9 PCHLL
' PAGE

BUPT



HACRO-80 3.44  (0-Nec-B1 8% 112

-»-15

;sub»utina generare tabele
ksl ., T
intrare: Hl=adresz de inceput a tabelnlui

0255! o auqM o
0239' 2;-,3 ,,:417 ‘;{;A:@: ;,IJTD i
0253' (D 4437 GTAM: MVI A, 1811 ;<CLEAR>
0253'  3E OB CALL  0UT8)
0250 oD 0527 ;”NI A,
0263'  CD 442¢ CALL MRS
0266' 78 ﬁﬁ'ﬂL Tie ;prelusare camactar
0267'  CD 4437 IV A,B
026A' 78 CALL 0”’"” ) jecou
0268'  FL 43 107 4,3
026D’ CA 027D' CPI ok
0270'  F3 54 JZ 6To
0272'  TA 029D CEI "y
0275'  FE 52 J2 GTT
0277'"  CA 0O2FA' CEI 'R!
027A'  C3 0259' J"—’ GTR
0270 CD 44i4 o, SR GTADS
0280' 3% 07 U pga]:L CRL?
0232 0D O4FR! iyI A, 12
0235 44 CALL PR
0236' LD g’l()'-f ?,!'
0237 24 AhAT7M MOV c,L ;BC=x1
ooz 10400 LHLD ' ;11
02an! an - LI D,4001
0235! 19 Xor
oS! 2R DAD D
ogom on ncx H
0231' 3B DX
0292 71 ame A0t ;Did="11+4000H-2
0293' 23 Fcr: v 0
0204 70 "[:-.')‘ H
0205 23 Hov 1,8
0296' €D 0000* a0 q (L) <= x1
0299' D2 0292 CALL  COIP2
029C' GO Jnic a7
. ” RET
YOON! Pl
oot0!  aE o b oo
02A2'  CD O4F3' MVI A1
0245' 22 1419" CALL EL"P”m
0248 38 0D o™ ; ﬁ:LJD R ;x4
02AA'  CD 04®B! HE -“JIT A,13
20D 70 gl‘x‘l;-_, MEPRCR  ;11/2 (nr. cuanta = adresa/2)
02AE' FE 02 H0Y A, Y
0230' D2 02A% CPI 2
0ep3' 2B "T,‘[C GTT ;verificare  HL<1PRI
0234' 23 DSx i
0205' 22 1413" pex od
08! 32 10 LD ImD (=172
023A'  CD O4FB! ML e
02D, 22 1Dy cAL DR
A " - ~adatd ;
22 141B SHLD NS} ; (I-1)/2

BUPT



gac3!

024!
02C5!
02c8!
02ca!
02CA'
02CcB!
02CE!
o2Cw!
02D0"
02D3!
02D4!
02D5!
02ps!
027!
02DA'
G2pp!
0250
02z1"!
ozE2'
02E5!
02E8!
02L9"
O2EA!
o2gB!
02EC!
023D!
c2is!
sy
02ro!
oz2rq !
o2r2!
o2r3!
Gare!
caro!

o2ra!
02FD"
O2FF!
0302

0305"

0307'
C304"
030!
030D
0310
0311
0314'
0316
0319!
031G
031!
0321
0324
0327!

MACRO-80 3.4k

29

B

24

iB
D5
2A

4D
2A
71
23
70
23
Cch
D2
24
v
4D
2A
11

B

147"

149"

14517

0000*
02D3'
141D"

1417"
0400

0000*
C2RF!

44441
oF
04FB!
149"
0
Q4FB!

02
0305'

141B"
11

O4FB!
141D"
10

04rB!
149F"
148"

09—Dec-81‘i

GTT2:

5
GTR:

GTR1:

BAE 4 -

DAD

ACHG
LHULD
DAD
XCHx
PUSH
LHLD
Hov
MoV
LHLD
MoV
IuX
MoV
INX
CALL
JNC
LHLD
A0V
v
LHLD
LXT
DAD
DCX
DCX
XCHG
POP
INX
Inx
MoV
INX
Hov
I
CALL
JdNC
RET

CALL
MYI
CALL
SHLD
MVI
CALL
Hov
CPI
JNC
10):4
SHLD
MVI
CALL
SILD
VI
CALL
SHLD
LALD
DAD

H jnr. octeti din tabel=
; =2*nr. cuante

MBI
D L=+
s D=+

e xd

C,L ; 3C=x1
MEM1 N1

3,1
C,L ; BC=x2
HEM
D, 4001
D
I
1

; DE=N1+40011-2
H
9
il SUL=T40-2
u,C
H
M,B
H ;(0) <= x2
Ccoip2

GIT3

CRLF

4,15

MEPRCR  5xA

HR2

A, 14

‘IFPRCOR

AH

2 sverificars ML<200i
GT1

1"

B3 s (-1)/2
4,17

MIPROR

ML P

A,16

MEPRCR

M ;X2

AR s (1=1)/2
H N1

BUPT



0328"
0329’
032C!
032Dn!
032!
032r!
0330
0331"
0332
0335'
0336'
0337
033!
0338'
033C!
033D!
033C!
o341
0344!

0345!
0348'
0348!
034C!
034D
034n!
034%"
035¢"
0351"
0352!
0353
0354!
0357
0358'
0359!
035A"
035D'
035"
0357
0362'
0365!
0368'
0369!
036A'
036B!'
036C!
036D!

0370"
0371'
0372

MACRO-80 3.44

EB
2h
9

B
2B
23
2B
EB
2A
A
4D
2A
7
23
70
23
cD
D2
ES

28
11
19
23
23

R

D53

B1
71
23
70
23
CcD
D3
55
D5
2A
50
59
CD
D2
2A
09
44
4D
D1
BE1
c3

c5
)
EB

1417"

1419"
157"
0000%
0334

147"
0400

C000*

141F"

0000*
0363"
141D

0350'

09-Dec-81

e A5 8

GTR3:

GTRA4:

. PAGE

XCH:
LILD
DAD
DCX
DCX
DCX
X
XCH:
LHLD
Hov
MOV
LHLD
MoV
INX
MoV
IMX
CALL
JNC
PUSH

LHLD
LXI
DAD
ICX
DCX
ACHG
POP
MoV
X
{1ov
IMX
CALL
RC
PUSH
PUSH
LHLD
Mov
MOV
CALL
JNC
LILD
DAD
Hov
MOV
POP
POP
)i

114

MEN

H
H
H
H

V2
3,H

sy
MBI
H,0

M,B

C0:iIP2

AmDA
GTR2

MTATIA
[y

N
|

s DE=H1+H—4
;x4

;BC=x1
;HL=N1

; (L) <~ x4

;HL=adresa primei locatii

;1libere

D, 40CH

E,C

s DE=I+400H=2

;(BL) <~ 1C

v
;%2

CQOMP2

GTRA
HEM
B
B,H
c,L
D

H

GTR3

D

;3C <— BC+p

5
;subrutinele pentru afisare

.
’
.
7
)

)
LIN:

intrari:DE =

C =
PUSH B
PUSH H
XCHG

nr.cuantei
valoarea
nr.blancuri pina la '*'

BUPT



4 Ma6 8

0373' C
0376' S 3
o
i Ch 44
. : . CALL
037F! CD 03CcA! o . |
0381' 38 20 - o .
0384 CD 4437 o A .
0385' T = H 1ua
o 1 X
0388 1.T16: CAL ol o
0388' ZA i POPL . e valoare
0383 ¥E 20 o . B
o CA 034! . o
038F! 9 | D
0392" CA 034! ! -
397! CA 03AC' ! i '
0399" FE 10 ¢ : 9 o
03C! CA 034C! ‘. b : h
039E" g% 5y : gl 8
03a1! 44 ! :
OBAZ' ; 0333' Jz 16 St
0346! 3% 24 MVT VP '
034! CD 4437 CALL . "
030! 03 0387! LIN2: et qr "
e op . i
034 3 3R LIN IP oy
032 f. B9 3371 IN3: VI 'E;DM “
0338" A 630! o o
033% 3k efm o - ul
03BD! CD 4437 'CHP -
oo, CD 4441 Z |
03c1" ¢3 - X
03¢3" 3E 24 CALL nl Lo
03c6! CD 4437 CALL PRECO -
03C9! CD 4411 LIHS: RAT CRLF st s
. ?9 ) e terminare
03CD! i1 2710 = =
0300" CD 03zA" 1 .
03D3! " 0358 - - .
03D6" CD 03z E n
0305 11 0064 o o
03nG! :D 03mA! - i o
03DF! 11 0004 2 e -
03p,pv CD 037A! - i eHL
03%’ CD 45CC . i
o cD 4437 & i
O3EA! 79 o i
03ac! 06 TP . 5
O3ED' ot - ?Im
O3EE! o i ; -
3R 93 AFP2: i -
Q30! or VM - 2
: MOV .
SR ot
Hov L
LA
AU

BUPT



03r!
o3r2!
o3r3
03F5!
03r7'
o3rg’
03¥9!
03rC!
O3FF!
0400

0401
0402"
0403
o404
0405*
0406
040!
040C!
040D
OL0oR!
0oL11?
o2
0413
o414
0415
015!
c7!
013!
e %]sN
omc!
@
o420
0422
0423!
ouzy!

425"
0426
0427
0428"
0429
0424
042D
0430
0431
0432
0435"
0436
439"

A

D2 03aC!
19
78
E5
CD 45CC
CD 4437

CS

58
23
56
23
D5
21 2000
3A 1425"
B7
L
CA 0mc!

70
17
57
m

17

op

()

C3 O4CE'
22 17"
iB

OE 03
17

7C

17

%7
D
1
5F
0D
Cc2 o422
3A 1424"
3D
5
21 0000
B7
CA Q430!
19

- A’m&!

[P
14

5071

e e e e e e

Ov4:

Mov
NG

DAD
1oV
PUSH
CALL
CALL
POP
RET

iesiri:

MoV
INX
MOV
TIX
PUSH
LIT
LDA
ORA
HOV

Ter
(]

ORA
MoV
PAR
(o))
oV
RAR
HOV
DCR
oip
SHLD
YCHR
VI
ORA
MOV
RAR

Ty
oV
RAR
MoV

R
JUZ
LDA
DCR
PUSH
LXT
ORA
J7
TAD

H,A ;UL <~ HL-DE
2

D s HL=HL+DE

ubrutina scalare si stabilire origine pe Oy
intrari:HL:adresa unde se afla valoarea

de afisat
307
SOYN W
C: nr. de blancuri
Hiivaloarea (pontru =fisat)

H ;D8 <— x (valoarea)

1, 20000 ;ML=2"43
SOTN
;CY=0

-
[
n)

> 2= ) Q) o>
I

P
—t >

200 N ol

3
2 O

=)

V1 iL=(2713) /(%)
11

-

et
;AL=x

(S

;0Y=0

u= 3= 02

-4
VL

50Y3 sL=x*2~ (=3)

A A=l

BUPT



0434
043n!
ou3m'
043!
ou42!
ou45!
o4k48'
o443’
chac!
44D’
0450'
0453"
0455"
0457!
O45A"
045B"
045E!
O45r!
0460"

0463"
OLhoh!
045!
0466'
0468"
046!
046D

0470!
o472"
Ou75!
0476"

o477
0478!
0479
047A"
o478’
ou7c!
047"
430!
ous!
0482!
o483!
0484!
o487!
488!
0488!
o48c!

YACRO=30 3.44  00-Deckd! A9edBPAGE

U

2
P
[6)]

1,0
S0Y7
H,33
S0Y7

= (1) %08 5/27
sNB=x*2"(=3)

;limitare inferioara

3 DB=x*2" (=3)-(-1)*2~13/2"°N

slimitare suserioara

SHL=(2~)* (x*2~ (-3)-(1-1)*

; ¥2™133/27)

;'%¥' in prima coloana

;nu va afisa '*!'

;subrutina ventru trasarea graficului pentru 19 linii

3D DCR
03 0436' JIp
D1 30Y5:  POP
CD 0000* CALL
"CA 0466 A
DA 0463' Jc
CD 0000* CALL
19 DAD
B X0l
oA 147" LHgB
CD 0000 CALL
D2 046R! JHC
3] XCIH3
3A 1425" DA
B7 ORA
CA 0483' S0Y6: g2
29 UaD
3D non
03 04sB! Jup
40 S0Y7: OV
™ POP
c9 RET
26 00 S0Y9: VI
C3 0463' JUP
26 21 S0Y10: MV
03 0463" JMP

;

;din tabel

;

1

;

;
3% 18 GRAT:  MVI
CD 4437 CALL
L2 MoV
48 MoV
cs PUSH
0B NCK
78 MOV
B1 ORA
L5 MISH
CA 0487 GRAMM:  J7
23 Y
23 INX
0B cx
78 OV
B ORA
€3 o47C! P
B3 GRAT2:  XTHL
11 L000 LT
19 DAD
OB neX

se
GRAFX

A, e
ouTaY
B,D
C,E

PRS- ES By Rvv
3

LA
RATZ

9

[ne JRioagival

A,3

2 Q2

GRATM

intrari:Ml.:adresa de inceput a tabelului
Ditinr.

de ordine al primei valori ca:ce
afiseaza
:din cite in cite valori se
afiseaze

;BC=nr. de ordine al primei
;velori care se va afise

;sare peste (0-1) valori

;P L=adr. de inceout a tabelulr

1, LCO0K

BUPT



48!
C4er!

O4Lgy!
0490!
0492!
0495!
0498!

0499!
0494A"
0498!
0Loc!
Q4eD!
OLAO!
044!
Chal!
O4AS!
CLAB!
OLAT!
CLUAA'
04AR!
O4AC!
04 ATI'
\JLlA B

QA;71}'

04Rs!
043D!
O4Bi!
ouca’
04C3!
oLes!

oncs!
cucn!
04cc!
o4Cr!
ouD1!
ouny
04DS!
o4Dg!
O4DR!
04pc!
CLDD!
o4ne!
04E2!
04ES!

HMACRC-80 3

EB
I

n
v

m
an
3B
CD
m

2
11
o
ES
c
36
CD
CD

i 12
1410"
000C*

i 046!

0370"

1426"

Q4AA!
1419"

1449
0495

12

LT
1425"

13

ouryy!

124"
14
O4FR!

1426"
0001

0470"
3
4437
4429

v O9—Dec-91

GRAFL:

b

5 2943959

XCHz
POP

pop
VI
STA
CALL
RC

PUSH
PUSH
PUSH
PrSH
CALL
PO?
CALL
PP
POP
POP?
LDA
X

TR
L

IhX

il

T
R/

LDA
DCK

ITA

B

m
avl

1-13
;DE:”Ldresa sfirsit tabel
i ;YL=adr. primei valori de

;alisat

stermina «fiseres daca se
;depaseste sfirsitul tabelulu:

C‘(‘Y ;scalare

LIu ;trasere linie

;sare X valori in tabel

;econtor linii afisate

ssubrutina pentru afisares graficulni unui tebel

; intrari:Hi:

Hnee s e
o
+
>
J

AFIN2:

atress de inceput a tabelului

conensi de la tastatura:

PUSH
HvVI
Calll,
Y“v’
STA

VI

CALL
MoV
S3TA
VI
CALT,
Mov

o
ST,

IXI
PO?
FIGH
CALL
VI
CALL
CALL

O<nn. .n>:afisare de la cuanta <nn..n>
Tiiesire din regimul de afisare

[

A, 18
MEPROR
AL
uO" AN

A,10

TEPRCR
AL
507
A,20
HMEPROR
AT
GRAM
") 4

! 1

-;.

.\—49;:~.(,) -1
C’:)oo*lj

BUPT



o4
O4TA"
O4ED!
O4ET!
04r2!
O4F5!
oLre!
o4Fg!
O4FA!

o4rn!
OLFE'
0501
0504

0505!
0508!
058"
050C"
%5
O5CE !
0512!
14!
0517"
0519
051¢!
051
0520!
0s21!
0522"
0525!

A= AL
0s26!

0528
0528"
csex!

052F"!
0532
0533
0534"
0535'
0538
0539'
053A"
053!
053F!

UACRO-G0 3.44

B
CA
F2
cz
CD
EB
C3
1

€9

oD
CD
CcDh
€9

co

21
30
B7
47
CA
75
2

'R
c2
78

51
04F!
43
O4ES!
0505

04DR!

ooaer!
0505'
4441

00

1442"
4534

142"

0544!

3R

0538"

& B30 &

0%-Dec—31 PAGE 1-1Q

CPI Q!
J7 ATISE

CPI gt

B ATISZ

CALL PRHR

A0 siL=nr.primei lirii

dJiiP AFISH
AFISE: POP . H

RET

)
;subrutine intrare/iesire
; 1
;subrutina fisare mesaj, prelusre nuwsar, <Ci-
- i) ~r R alal
’ ‘H: CALL Y

CALL PRER

CALL CRLF

nw
¥

o

’

soreluare numer zec.mal de la tastaturs si convuosie

;in hexa

; iesicenTvalenrea hexa

PRNR:  LAT PUADHR  ;buffer caractere

PRNO:  PUSH {

PRt CALL
oV
crl
J7
oPT
JG
CPI
JiC
CALL
POP

3 <Ci>

;ecou

;pune caracterul in buffer

804
Jip

nh2: POP
T ;pune C in buffer

; (asa cere subrutina ADNR)

IXI 3, ADIR
CALL ADEC jeconversie sir ASCIT —> nr.he
RaT

b

;subritins alisere mesaje

; intrarc:Ainr. de ordine al mesajului

; obs.:mesajele se termina cu ';'

HES: LAI o, ;adr. primlui sesz]

DCR A

JPIES:  CORA A ;sare neste -1 mesaje

oy B,A
J7 AFITES

Je: MOV A
N H
CPI '

NG JPiH

RN A,

;testare caracter wvalid (eifr:

BUPT



0S4C!
05m!
0s44!
0545!
0546!
548!
0549
054C!

-@19;314

YACRO-E0 3.44  09-Dec-&% PAGE
3D CR
C3 0533 JupP
78 ATWES: MOV
23 INX
FE 3B CPI
c8 R7
CD 4437 CALL
C3 Co44! JUP

oD

0oUTEQ

nianlel
ATES

;afisesza mesajul

BUPT



Macros:

Symbols:
1429"
03CA!
oLDR!
0544
1400*
1406%
¢45D1!
0L4uG*
4584
o17c!
oh47e!
QLAAY
0259"
027A!"
0350'
02A8'
4429
GO2L*
0055*
0387'
034!
142"
169%"
161"
4726"
€070’
1764"
oAz
ooca'
wia!
0147
O0F2!
00ED!
1653"
147"
141D
0521
006B*
0525!
0109
o1
Q/OR!
0422!
045!
14.24"
0165%
ocoo"
400"
022D*
07 E3*

No Fatal error(s)

JEACRO-80 3.44

ACON
AF2
AFISY
ATEES
ARMA1
ARNC1
ARNT
CPL2
DOUT
EXE
GRAT
GRAF4
GTABA
GTR
GTR3
GTT™
I
1

K
Lim
L4
214
M2
ms5
pyatss
41D
1120
H2G
13w
140
M4
HSA
HMSN
17
HMEM1
MEM
MES
PRAG
FRN2
SENS1
SENSH
S0Y1
50Y3
S0Y6
S0V
START
TABD
TABU?
TK

WK

- A2 %

09-Dec-84
4534 ADEC
O3EA'  AF21
Chzs'  ATISZ
C43C'  AFPAR
1402%  ARMA2
1408%  ARNC2
45cC  BIM
4444 CRLF
0153%  ETR
234! EXE2
O0487'  GRAF2
1426"  GRAFX
o027 GG
0305' GTR:
036B'  GTR4
02D3'  GTT2
05338' JPM
0c3C* K2
1429" K5
03A4'  LIN2
03C1'  LIMS
657" M0
1045 M13
1705 M
7RO E19
co78' Mt
1788"  M21
153" M3
1585" 4
0135'  M4P
OC12F' M4
O00FA'  MSCAL
OCE8'  15P
165E" 18
1419"  MEM2
1P HMENS
1427 MOD
0508'  PRNO
0505'  PRER
01E9'  SENSC
1428"  SENSP
463!  S0Y10
0438'  SOY4
0463'  S0Y7
1425"  SOYN
01rA*  TK
0800"  TABT
0000"  TAB:
20p* UK

1)

Iy

142"
03EC!
o4rg!
co7n!

02461

14.04%
0496*
01DE*
0150"
0470
495!
0256'
gaga!
033a"
029D
02EF!
0533'
OChA
0370’
0340
03&4!
1668"
16CE"
1717"
0025
14BA"
100!
ooce!
0144
013B"
1604"
oory!
1657"
1663"
1413"
o4pn!
4437
0509
0148
010!
0401
omc!
C43m!
0466
14240
1400"
1000"
0ccor!
0217%

ADNR
AF22
AFISH
AM2
ARNC
ARMPT
CcoMP2
DIF2
TXE
GRAF
GRAF3
GTAR
(701
GTR2
T
GTT3
JPIES
%3
LIN
L2
LIi6
811
b
M17
1A
2
24
M3P
HACoN
M4T
15
5C0N
jets}
19
HEN3
HMEPRCR
oUTE
PR
SENGO
SENSD
SOY
30Y2
S0Y5
50Y9
STAR
TABCON
TABU
TEST

1A
U3

BUPT



REZULTATE 70 35 HAMUL
TEST I8PLLMENTAT PE MODRL BXPERIVIITAL
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Rezultatele srogramului Je TESTARE I ZALRUL
HODELULIT BXPBRIMENTAL AL S.E,A.vas

-perioade de ezuutionare : Te = 12,5 mesc

-re¢ferinta de no-itie ¢ conforn graficulni v
-perturbatia sizulata ¢ up = Q

BUPT



Ny
L3

k=

)

-

20000,G

AT

J;‘ LR I I S AL 2E O I bt i Al bk 4 b i e 1%

* 4

O
+*

MAX=

0

193

3
1

B & ettt et e

.z
&

€ At 4 A

LR

BUPT



AL el

NATe Ly

A

2000.0

Hil=

PA¥ X K W & X ¥ KN R s kA h X R

T.l....T.I[r.r B e R L [ e ST

. '{‘T&

i,

™

Him

mMoo.0

V=

L e e Lt B I O e T LT ST eeT

.,_ IIIIIIIIT_.T**LIIIII. 4

carafaty) A
22 ewfmnmi,mw VIR

-
T TR

e B A
...............
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Ny o~
.

1.
2.
3.

[ 3

All.e &

/ihiFICARE P% CALCULATOR A @ "HTINEI
DE IMPLIVEITARE IN LINDA® DR ASAM:LA: D A

ALUQRITHILYT ARMA-1

PXOGRABUL FRIZCIPAL -~ IN LIMTAD FORTRAN
SUBPROGRAKUL A0 1A-1 — IN LIHRA2 DE ASAL - Lauid

Algoritm de re-lare numeric, clasic PI
(lombinatia alzoritmelor ARMA-1 si ARN=DI
Combinatia alcoritmelor ARfA-2 si ARUI=PT

BUPT



PROGRAM similare

DLIENSION th(85),th1(85),5(85) IuE 852 »v(
REAL ki -

INTEGER TH
*NTEGER
2YTE U5

parenetri PCE

Q@

Te=12.58-3
Ts=325.52E-9
Ta=1.88-3
=47, 0B-3
A O 457
1=0.1028

coeficienti simulare PUE

Qoo

div=8*Ta*Tm+4*Te*Tm+2%¥Te*Te
Reta’=(Q4*Ta*Tm+ 4 Te*Tn-2¥Te*Te ) /div
Betal=(-24*Ta*Tm+4*Te*Tn+2¥Te*Te ) /div
Retald= (8*¥Ta*Tm-4¥Te¥*Tm+2*¥Te*¥Te ) /div
Betah=(A*T2%%3)/div

preluare trearta referinta

Qaa

WRITH(3,1 (')3)

103 FORVAT(1X, 'w=")
““uD(1 10?) W

102 Ot ln‘l‘(‘ 15.7)
”P"‘"( 3,201)

201 ™RM I\h(« AL TR A
u.\}"(‘ "Oh/ V”
WRITE(3,202)

202  FORI AT(1" 'K3=")
READ(" 20b) 3
TRITE (J,c(‘B)

203 PORMAT(AY, 'HA=")

READ(", 20/+) XL

204 ORY, /«m(n\

initializari

QO

N0 10 k=1,3
th()=0.
th1(k)=0.
u(k)=0
v(k)=C

10 CONTINUE

BUPT



aaa

n
C model PCF-
fal
C

calcule sinulare

&

DO 11 k=3,85 » a2
WK=IFIY (vwr)
TK=TFI:(th(k))
OALL ARMA: (TK, WK, ¥2,¥3 K4, UK, US, T1K)
’h'({)—T“ID"""(Tl )
4 (k)=FICAT(UK)
IP(u().LT.0) u(k)=32768+(32768+u(k))
TFUS.EG. 1) () =-u)

™

‘th(‘:’i‘f‘ )—De'td. *th(’ )+“3etcf’*"’ (r{- |\+Gb A,d:;*th( ) .
th(le+? ) =th(k+ ) +3etal* () +3%u (= )+3*u (e 2 +u(e-3) )
COI""\ I‘"\Y“
WRITE () 113) th(k),tht (k) ,u()
FORP'A’T‘(?X, W15.7)
CONTIHUE

CALL grafic(th,'THETA')

CALL grafic(th!,'OMECGA')

CALL gralic(u,'U D)

BND

BUPT



SUBROUTINE grafl ic(w:f)st,:;tes) )
PYTE 1ine(100),mes(5 , .
INTEGER tras “ Al =

REAL vect(85),ymin,ymax,deltay

WRITE(3,114) mes
M4 FO "'ﬂm(r—'X 5A1,1%, '"TRASARE /5):")
& 1’])) t*"]s
%15 —'ORUAT(.[c)

IF(tras.E.1) GOTO 1067

WRITE(2,116) mes
116 FORMAT(2X,541,/)
yain=vect(1)
fﬂax—vect('])
D0 12 i=3,85
v (‘feCL(l) IT.ymin) yain=vect(i)
IF (vect(i).0T.ymax) ymam=vect(i)
12 CONTINUT
wnITE(2,117) :/min, vInax
117 TORAAT (’:?_X,'Z ',614.6,32X, "HAX= 1'11'{-.6,/)
deltay=(ymax-ymin )/ Q9.
DO 14 1=3,35
D0 13 321,100
line(j)=" "
IP((1.82.3).0R.(1.50.85)) line(j)="'-
T7((3.30.1).08.(§.B0.100)) 14 nel )= 'I'
IR C-rmin)  GR. ((G-1)*deltay) )  AMD. ((=ynin) . LT. (§*deltay)))
* line(§)=
I’*‘(((' ct(1)-vamin) GR. (G- *eltay))

* AT, ((ve ut\l)“' ain) 1T, (j*deltz;\/)))
* 1_Lnﬂ( )="t
13 COHTTIUS

WRITR(2,148) V—‘Ct(l) line

18 AT (1" G10.3,1% 1(IOI\|>
14 CONTINUE
007 RETURN

IND

BUPT



PTACR( /—\,O 3 [iviy OQ-DGC-S': DAGE .
NRE (AR

ritm ARINA-1

.
PUBLIC  ARMA,X2,13,%4
PUBLIT T ,?1"1 A, VKRT TR
T ar r".",’ 1Y ’

sy ,‘1*’/\ AN AN
1421, 0PLe , ADD3Y, ADD3

o 2
- -
R,DIF2,0001P2, RO ALY

= )

2
el

0040
CIPAGC
C00A

- ovlo e

0019 78 WOV AN
0otA! 32 0000C' SUF: e
001! 23 INX i
G5! T oy

GO 7! 32 0003 STA

0022 B SOHG

023" 7 v

oo24! 32 062! STA

co27' 23 X
0028' 7R IOV
029" 32 0003 574
002C' 60 07

ooen' 60 oY
002! sh 0V
002F' 23 T

0030 56 -",’J
0031' 23 X
o032! BB YCHG
0033 7 oV AT
0034" 32 003! STA X2
0037!

o03¢e! 75
c039! 32 004!
003C' ER
003D' SE
0038' 2
003%! 50
ooLo 23
041! jont
ache! 7E
043! 32 00 5!
ooue' 23

BUPT



AACRO-
30 3.44 09—
047" #Deo=:
0048' 78 PAGE 41
0043" 32 0016'
OO ' EB -
4C puie MoV
00l 23 3T A, H
ooier 52 Yo
0OuF! 2 oV
0050| 23 f\n E M
0051! ER . X a
0 1 75 ki(0)'s B!
052| 3" I D ’ M
0055 32 0017' mi R
‘,3 ICHG
0056' 7 MoV
0057! T S A
07 32 0013 mo
5 KT
o HOV i
USB! 2 STA A,
005%' B 0000" . PIISH Kh+i
AT ’ SE D
ooty ek oot LK
S HL
) D 0000% DD T
065" 2) LHLD
0068 2‘ 0000 C—"iL T
0068 22 0007! - IV n
20680 25 Lt s DR=omez
O06F ! 22 0009" c;".{v’-‘n TX ; et k) =theta (i)
oot on Sy wtalk=) T
o073 24 0003 5}“}‘1 ;theta(k-1
CL 0000 XCT‘% K ) ) <= theta(:‘,)
J076! on ¢ LHLD - -
0079' 22 0cecg! CALL TiK4
073! 4")- 0003! - DIF2 5
GO7L" H2 v s DE=omegat (3
007" 63 E)*:éj: o ; ‘Omef-i?j,(f)=°mf"f:’-’—z(‘-c)
0080! iﬁ‘i 00 rieng T4K1 ) 5() ad
008" A 1OV 3,D josga(a=1)
0082 23 NI 5,8 k1) < onega(i)
0063 oD HOV 0,0 R \
R on oo oL s HL=omegal
0089 oD 0000¢ UL, ga1(l)2re
008G CD 0000* CALI z,L -
008F" CD 0000% GALL ADD3V im0l
0090" B CALL R T30 s oL =ome
0051 o4 o B ;2D3=0mes 11 (!
0094 2h 000D XOTG CPL3 i Jil=ane 402
0097" 34 oocr! 07 jtl=—onega E‘) (077+272)
0098" 37 LHLD o .cD3 sa()*(2°742°)
008, Sp oooor Lo o ;CD3=-omeg (i) -
009! 25 OV BEGR St g2(R)*(277+27C)
009 ' ‘+8 CALL .:"r'x z7
goeb, 21 0000 CALL DD
0042" 0o 00 oV C
00A5' ‘éD 0000* a1 oE
D0AS' CD 0000* MV ‘r{,’o
004™! (‘E 0000* CLLL ;7"10 N
OOAE' r:'l OOOO“ c"‘LL " '1‘3:-? y =Y
s 2 0000% CALL ADT3
25 oL
CAL ROTIR
J.C;‘}‘:‘ i‘DD.ﬁ) LU
| SR DR GURN
A4l )
Y

BUPT



002"
Oﬁr‘ 1
003e!
0039
00BA'
ooy’
QoCo!
0cC3!
00C5
00c9!
o0ce!
0ocD!
00Do'
00D3'
ocn4!
oon7!
0CDA!
00DnD!
00DE!
aonz!
coz2!
\JO“'—
205"
0039

ocr2!
003!
QOFG!
00r7"
cors!
(OFA!
oors!
oor3!
oow !
cioz2!
0103’
004!
0:.0%'
G 08!
109!
010c!
010D
0110
513!
014!
015!
018!
0119'
218!
o
a2
0.25'

oA
EB

34
bF
cD
cD

" CD

on
U

CD
22
78

~
[

2A

EB
CT

"

jUI]

[ ARV

i)

ne
Bl
48
24
2
7c
S
17
-

1o}
2

or
47
C

17
F5
2A
34
A
cD
eo
5D
5l
48

CD
CD
CD
24

06

JACRO-80 3.44

0010"

0000%
0000*
0000*
0060*
0000+
000!

0012!
000"
0002"

0000+
ronE!

0000*

0000

sleloish

00
00z’

0000*

00C0*
00C0o*

0000*
0000*
0000*
0000%*
0015!

w!

0

.
XCHA

0V
LD
u0V
24T
T
JiC
by

(IR
~eatr
vliv
CALL
[ 2aN 4
nod
RAL
DS
LD

e

plt e
LDA
v

OATT
CALL

CALL
M0V
OV
oV
CLLL
CALL

AATT
it

“ALL

i I..ID
"V'[:

S
2
=3
¥+
ro

;CDE=v"~ (%-2)

: ;0
Dire  iDB= e

A
WAz 2=2%1e()! > O

o= *ome s ()

C,2 ;OLE="h%one 5a(%)
ROTILY
e

ALY
rs iDdav

ROTILV  ;CDE=K4*omer; (i) #2774
X3
B0 MLK3

BUPT
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JACRO-20 3.44  09-Dec-8¢ PAGE =3

: -5
c127 b3 ary OVt oon s(r
0428 D5 B ; daca s(k) < 0Q
0129 D4 0000* CPL3 i BHL=-K3*sgn{s (X))}

oiee! M

o12D' CD 0000* ADD3V  ;BML=omezed D(k)

e e e e e

0130! 22 000D
633" 78 HOV AT

01 34' 32 000F' STA W1+2  u(k-1) < uk)
037" 17 RAL

138" 37 00 TV A0

G 34" RAL sA=t dac. (%) < 0
Q13! STA s

130! RAR

O 3R ceC OPL3 ;L= tu ()

cr 42! v A,B

0443 ORA A

04! oo A

QL7 13T ;limitare sup.rioars (!
0LAY ARNH3: SHIL.D [AKe

014D 0P it

C4nt MoV B,

0142

0353' 34 0004
0158' 34 0005'

015t sR

0I5B 25
QTR 55
j0160" 23
061" TB

0162' 34 GO06'
0165' 77
0165' TR

€7 5B

168 2
169" 56
o160 23

Ci68' FR
D'EC'  3A 0009
G 77
070" 23

171! 34 0004"
k77
75t Co

€
b
P

BUPT
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4 ALl &
HACRO-80 3.44  09-Dec-8’ PAGE 5

Macros:

Symbol=:

0400%  ADD3 012E*  ALD3V 0019I' AR
OCDE'  ARMM COFE'  ARK2 Oi4AT'  ARN3
00D8*  COMP2 0000*  CPL2 140%  CPL3
O0EO*  DIF2 003" X2 0015I"' ¥
00171 X4 010=% L2 QCOC* LA
¢l20%  ROT3LY 00C4* R 'T2R Q0CeT!  T™X
000BRI' T CcoocI' TK 00071' TK1
ooo4I' UX 000DI'  UX1 00C0I' US
00%0I' VEK2T 00021' WK

o Fatal errc:(s)

BUPT



LARA)

R

]

ULTATELE V. ivICARII PY% CALCULATOR A ' P:0GRAKULUY
IMPLEMENTL i, IN LIMBAC DY ASAMBLART A ALGORITHMULUIL

NE REGLARE APMA = 1

,L‘-’:

BUPT



-“m’;l'é

Yezultatele srosramulul de TESTARE PRIM ZILULARE
e

odLad
& subrviinei care implementeazan A-:l

-1lgoritm de reglare : tip ARMA - 1 A
. Tu gompensarea perturdbatiiior
su lipitaree modulului comzuzii
=18
<3 = 5000
4 = 10
~10d¢lul procesuluil condius extine : FCE - 2

-~periocada de esantionure : Te = 12.% masec

F-2ferinta de pozitie : treapta cu amplitudinea « = 500
i

~zorturbatia simulats : up = O

BUPT
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*
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