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1. Stack Nedir?

Stack (Y1gin), verileri tutmak ic¢in olusturulan soyut bir data tipidir. Stack'ler en son
elemanin ilk ulagilabilir (LIFO) veya ilk elemanin ilk ulasilabilir (FIFO) yontemlerinin
uygulanmasinda kolayliklar saglar. Array'ler (Diziler) de stack kullaniminin en yaygin
orneklerinden biridir. Bu dokiimanda Sysmac Studio'da stack icin kullanilan komutlar

(StackPush, StackFIFO, StackLIFO, Stacklns, StackDel) anlatilacaktir.
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Sysmac’ta kullanilabilecek biitiin Stack komutlar1 asagida belirtilmistir:

Stack and Table Instructions

|
Instruction Mame Page

StackPush Push onto Stack StackPush
StackFFD and StacklFO | First In Firgt Out/Last In First Out StackFTFO and StacklFO
Stacklhs Inhzert into Stack Stacklhs
StackDel Delete from Stack StackDel
Fectearch Fecord Zearch Fectearch
EecRanzeSearch Fange Record Search BecRangeSearch
BecZort Record Sort BecZort
Fechum Get Mumber of Records Fechum
Eechiax: and Rechin hdaximum Record Searchhdinimum Record Search | RBechdax and Rechdin
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2. Stack Komutlari

e StackPush

Bu komut stack’in en iistiine bir deger eklemek i¢in kullanilir.

FB/
Instruction Name FUN Graphic expression ST expression
(@)StackPush
—EN ENO—
—In —Out
Push onto InOut
StackPush FUN e - StackPush(In, InOut, Size, Num);
Stack :
—Size
Num
Meaning /o Description Valid range Unit Default
Value, structure, or
In Input value structure member to -
) Depends on da-
Input place in the stack ta type —
Size Number of stack ele- Number of stack array pe- 1
ments elements
InOut]] (ar- Array that functions as
Stack amray
ray) _— stack Depends on da-
Num Number of stored ele- Number of elements ta type.
ments stored in stack
Out Return value Output Always TRUE TRUE only -—- -

In: Giris igin kullanilan degisken(dizi); Size: Stack boyutu; InOut: Stack degiskeninin

adi; Num: Stack’te depolanan veri sayis1; Out: Stack’ten ¢ikarilan degeri ifade eder.

Asagidaki 6rnekte Newlnput (In) girdisine sirasiyla 85, 78, 13, 42, 6325 degerleri tek
tek girilip EN girisi A yiikselen kenar kontagiyla 5 defa tetiklenmistir. Stack boyutu
ArrayNumber (Num) ise her tetiklemede artirilip kayit isleminin en tist Num degerine

yazilmasi saglanmistir.

0 A StackPush
=] | EN END
(6325) Newlnput—]In [=Enter Variable
(E5) ArrayXYZ[0]— InOut INOUt |- ArrayXYZ[0] (25)
UINT#10—]5ize
(5) ArrayNumber— Num MNum [—ArrayNumber (3)

Bu islem sonucunda elde edilen Stack, InOut’a atanmis 10 boyutlu ArrayXYZ dizisinde
asagidaki gibi goriintiilenecektir.

Watch (Table)1
Device name |

new_Controller 0 Program@.ArrayXYZ

1|21 31| 11 | 5116|712 | o1 o Hfp2in3nAln sin sl A ey
.78 13 4263250 0 0 0 0O

“To improve lives and contribute to a better society”
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Asagidaki diger ornekte 3456 integer degeri 3 no’lu stack elementine push edilmistir.

Komut tetiklendiginde Num degeri (asagidaki 6rnekte drnekte ghi degiskeni) 2’den 3’e

artmistir.
LD ST
StackPushfabe, def[1], UINT#5, ghi):
StackPush
—{ Ii EN ENO f—
abc —{In —
InCwt
def{1] —f----=-==-==--1 — def[1]
UINT#5 —|Size
Mum )
ghi —f==-=--===-=--1 — ghi
Incremented
Num=daf |LINT#2 Num=daf [LUINT#3
InOut[0]=abe[1]  [1234 InOut0]=abel1]  [1234
InOut[1]=abcl2] [2345 InOut[1]=abcf2] 2345
Size=UINT#5 | InOut[2]=abc[3)] K InOut[2]=abcf3] [3458
InOut[3]=abc[4] 0 InQut[3]=abcl4] il
InOut[4]=abc[5) 0 Stored InOut{4]=abec5] 0
In [INT#3456

e StackFIFO
First in First Out (ilk giren ilk ¢ikar) ile en alttaki degerin Stack’ten atilmasini saglar.
StackFIFO fonksiyonu tetiklendiginde InOut[0] degeri OutVal degerine atanmig olur.
Sonrasinda her Num-1 degeri InOut[1] ile baslayan diisiik stack elemanina aktarilir. En

son ise Num degeri 1 azaltilir.

FB/
Instruction Name FUN Graphic expression ST expression

(@)StackFIFO
—EN ENO—
— Out

StackFIFO | First In First Out | FUN I — StackFIFO(InOut, Outval, Size,
Num);
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Meaning o Description Valid range Unit Default
) MNumber of stack ele- Number of stack array | Depends on da-
Size Input — 1
ments elements ta type.
INOut[] (ar- Stack array Array that functions as
ray) stack
Value or structure out- | Depends on da-
Outval Qutput value In-out — —
P put from stack ta type.
Num Number of stored ele- Number of elements
ments stored in stack
Out Retum value Qutput Always TRUE TRUE only - -

In: Giris i¢in kullanilan degisken(dizi); Size: Stack boyutu; InOut: Stack degiskeninin

adi; Num: Stack’te depolanan veri sayisi; Out: Stack’ten ¢ikarilan degeri ifade eder.

Watch (Table)1

Device name

new_Controller_0 Prograrm(.&mrayXYZ

o1|t1] 2|31 1 |51]161| 71| 81| 91 o el sIn el TS
.?E 13 4263250 0 0 0 0

Yukaridaki 6rnekte; girdileri 85, 78, 13, 42, 6325 olan ArrayXYZ (InOut) dizisinde
StackFIFO, EN girisi B yiikselen kenar kontagiyla tetiklendikten sonra OutputVar
(OutVal) degerinde Stack’e
degiskenlerin boyutu ArrayNumber (Num) degeri ise 5’den 4’¢ diiser.

ilk giren ve ilk g¢ikarilan 85 degeri goriiliir. Depolanan

1 B StackFIFO
m EN ENO
(78] ArrayXYZ[0]—|InOut —— ——  InDut|—AmayX¥Z[0] (73]
(83) QutputVar— Outval OutVal f=OutputVar (53)
UINT#10—{Size | Enter Varigble
{4) ArrayNumber—{Num —— ——  Num|—ArrayNumber (4]

ArrayXYZ girdileri bir kayarak 78, 13, 42, 6325 seklinde olur:

Watch (Table)1

Device name

new_Controller 0 Pragram(. .-'-‘-.rrayX‘fZ

2jnzinApsipelnnneina

o1/ (11|12
78 13 42

-63250 000 O
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B kontaginin ikinci yiikselen kenar tetiklemesinde ise ¢ikarilan OuputVar (OutVal)

degeri 78 olur, ve Stack boyutu ArrayNumber (Num) 4’ten 3’e diiser.

ArrayXYZ girdileri bir kayarak 13, 42, 6325 seklinde olur:

Watch (Table)1
Device name | Mame |

new_Controller_0 Program.ArrayXYZ

[01|[1]| [21 | (31 | [41 |[51|I€] 71|81 90 OO0 D2 30140 sy el 71 &30 s
13 42 632563256325 0 0 0 0 O

Ugiincii tetiklemede ise OutputVar (OutVal) degerine ArrayXYZ dizisinin ilk degeri
olan 13 degeri ¢ikarilir; Stack boyutu ArrayNumber (Num) degeri ise 3’den 2’ye diiser.

ArrayXYZ dizisi 42, 6325 seklinde olur:

Watch (Table)1

Device name I Mame I

new_Controller_0 ProgramiO.ArrayXYZ

[01] 1 | 121 | [31 | [41 |[51|[6]|[7]|[8] 190 (Op 0 2]n 34 nsgn el 7] a)rs;
42 6325632563256325 0 0 0 0 O
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Dordiincii tetiklemede ise OutputVar (OutVal) degerine ArrayXYZ dizisinin ilk degeri
olan 42 degeri ¢ikarilir; Stack boyutu ArrayNumber (Num) degeri ise 2’den 1’e diiser.

ArrayXYZ dizisi 6325 seklinde olur:

Watch (Table)1

Device name I MName I

new_Controller_0 ProgramO.ArrayXYZ

01| 00| 21 | 31 | [41 |[51|16]) [7]| (8] 91 (10110 231 3044 (156l 7] 18] [19]
63256325632563256325 0 0 0 0O O

Besinci ve son tetiklemede OutputVar (OutVal) degerine ArrayXYZ dizisinde kalan
6325 degeri ¢ikarilir; Stack boyutu ArrayNumber (Num) degeri ise 1’den 0’a diiser.

ArrayXYZ dizisi igerisinde kalan degerler diziye basta en son giren deger olan 6325°dir.

Watch (Table)1

Device name I Name I

new_Controller 0 Program0.Array XL

01 | [0 | [21 | 31 | [4] |[5]|(61) [7]) (81| (90 {(1O1 101 201 371401 530 611 710 81 19]
63256325632563256325 0 0 0 0O 0O
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e StackLIFO

Last in First Out (son giren ilk ¢ikar) ile en iistteki degerin Stack’ten atilmasini saglar.

StackLIFO fonksiyonu tetiklendiginde InOut[num-1] degeri OutVal degerine atanmig

olur. Sonrasinda Num degeri 1 azaltilir.

FBf
Instruction Mame FUN Graphic expression ST expression
({@)StackL IFO
—{EM ENO—
= Out
InOut
StacklLFO Lazt In First Out [FUMN JRRES Ry RS . StackLFOInOut, Outiial, Size, Mum);
Outval
—1Size
Mum
Meaning 1o Description Valid range Unit Default
Value, structure, or
In Input value structure member to -—-
] Depends on da-
Input place in the stack ta type -
Size Number of stack ele- Number of stack array pe: ’
ments elements
InOut[] (ar- Array that functions as
Stack array
ray) — stack Depends on da-
Num Number of stored ele- Number of elements ta type.
ments stored in stack
Out Retumn value QOutput Always TRUE TRUE only — -—-

In: Giris igin kullanilan degisken(dizi); Size: Stack boyutu; InOut: Stack degiskeninin

adi; Num: Stack’te depolanan veri sayisi; Out: Stack’ten ¢ikarilan degeri ifade eder.

Watch (Table)1

Device name

new_Centroller_0 Program®.ArrayXYZ
7jtieif1]

o1|t11|121] 31 141 | 51| 061 71 e | cen [ a2
.?E 124263250 0 0 0 0O

Yukaridaki ornekte; girdileri 85, 78, 13, 42, 6325 olan ArrayXYZ (InOut) dizisinde
StackLIFO, EN girisi C yiikselen kenar kontagiyla tetiklendikten sonra OutputVar
(OutVal) degerinde stack’e son giren ve ilk ¢ikarilan 6325 degeri goriiliir. Depolanan
degiskenleri boyutu ArrayNumber (Num) degeri ise 5’den 4’e diiser.
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T Temie I Mame Online value

new_Controller_0 Program(.OutputVar

Device name | Mame I Index
new_Controller_0 Program0.Array XYL

[01| (11| [21{[31] [41 |[51{[6]|[7]|[8]) 9110001 1a12)(13 ][14][1“'][1t'][1"][15]['|4]
85 7813 4283250 0 0 0 O

EN girisi C yiikselen kenar kontagiyla ikinci defa tetiklendiginde OutputVar (OutVal)
degerine 42 degeri ¢ikarilir. ArrayNumber (Num) degeri ise 4’den 3’e diiser.

Device name Mame Online value
new_Controller_0 Program.Output\Var
—

Device name MName I Index

new_Controller_0 [0]

[01{[11{[21|[3]| [41 [[5]|[6]) (71} (81| ST|noa 1112 131411506l 7R 81(19]
& 78 13 4263250 0 0 0 O
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EN girisi C yiikselen kenar kontagiyla lciincii defa tetiklendiginde OutputVar
(OutVal) degerine 13 degeri ¢ikarilir. ArrayNumber (Num) degeri ise 3’den 2’¢ diiser.

Device name Jame Online value
new_Controller 0 Program0.OutputVar

Device name MName I Index

[l

[01][11{[21] 21| [41 |[51]161|[71| 81| (91|10l 13 012)01 311410 SN 60 7ar1 81 sl
85 78 134263250 0 0 0 O

EN girisi C yiikselen kenar kontagiyla dordiincii defa tetiklendiginde OutputVar
(OutVal) degerine 78 degeri ¢ikarilir. ArrayNumber (Num) degeri ise 2’den 1’e diiser.

Watch (Project)1
Device name Mame Online value
new_Controller_0 Program0.OutputVar

Device name Mame | Index

new_Controller 0 [0

[01{ 1] | (21| (31| (41 |[51|06]|[7] (81|91 [oqQ 1201301 415]n 61 7)1 8][19]
85 78 13 4263250 0 0 0 0
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EN girisi C yiikselen kenar kontagiyla besince defa tetiklendiginde OutputVar
(OutVal) degerine 85 degeri ¢ikarilir. ArrayNumber (Num) degeri ise 1’den 0’a diiser.

Device name Mame Online value
new_Controller_0 Program0.Outputar

Device name | Mame Index
new_Controller_0 Program(.AmrayXYZ [0

(00| (11| [21{[31] [4] |[51{[6][7] (81| (S1 a1y 2](1311411 500 6} 73 (181[19]
83 78 12 4263250 0 0 0 O

e Stackins
Stackins komutu Stack icine daha 6nceden belirlenmis bir konuma bir deger eklemek

icin kullanilir.

FBS
Instruction Mame FUN Graphic expression ST expression
(@ )Stacking
—EM EMO—
—In — Out
Stacklns Insert into Stack | FUN InGut Stacklns(In, InOut, Size, Num, Offsst);
—Size
Mum
—Offsat
hMeaning /O Description Valid range Unit Default
Walue, structure, or structure me o
I Insert value rmber to insert into the stack -
Size Mumber of stack elements Input Mumber of stack array elements | Depends on data type. | ——— 1
Offset Offeat Position in stack at which to inse 0
rt In
Out[] (array) Stack array Array that functions as stack
In-out Murmber of elements stared in sta | DEPends on data type. | - -
IMurn Murnber of stored elements ok
Ot Return valus Output Always TRUE TRLUE only - -

# If wou omit the input parameter, the default value is not applied. & building error will occur.
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In: Stack icine eklenecek degiskendir. Size: Stack dizisinin boyutudur. Offset:
Eklenecek degiskenin Stack igindeki konumu. InOut: Stack degiskeninin adi; Num:
Stack’te depolanan veri sayis;; Out: Bu komutla islevsizdir, yalmzca TRUE

degerindedir.

EN tetiklendiginde Offset’ten yiiksek elemanlar birer yiiksek dizi elemanina
kaydirilirlar. INOut[Offset] degeri INOut[Num-1]’e kaydirilir.

Asagidaki ornekte ArrayXYZ Stack’inde bulunan 85, 78, 13, 42, 6325 arasina 2 no’lu

Offset’ee 998 verisi eklenmistir.

Device name | MName | Index
]
[O1|000 [21 | [31 | 41 |[51|161|[71) 081 |[9] (0011001 2)n3]4n sineln7in ey ey
85 78 13 42 6325 0 0 0 O 0O

Bu islem sonunda ArrayXYZ[2] degeri 998 olmustur ve Stack elemanlar1 2.siradan
sonra birer kaydirilarak 5 boyutlu ArrayNumber (Num) Stack 6’ya yiikselmistir.

Device name | MName | Index

21

1011 (21| 21 | [#1 | (31 |[e]|[71 81|90 ani g2 2)n4ansiiel 71n ey ol
85 70888 13 42 e325 0 0 0 0
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Asagidaki ornekte ise (Size) 6 boyutlu bir Stack’te depolanan (Num) 3 degiskene ek

olarak 1 no’lu Offset’e eklenen bir veri gosterilmistir.

LD 5T
Stackins(abc, def[1], UINT#S, ghi, UINT#1),
Stackine
_{ |7EN ENO }—
abc —In —
InOut
OBf[1] ==t =mmsennanens —def[ 1]
UINT#S —{5jza
Murm
ghi — --=--v=nmoeef—qghi
UINT# —{ 0y ffaat
Incremented.
Num=daf [UINTES Num=daf |[UINT#4
InOutfo]=abc{1] [1234 [ [[ . Offset=UINT#1  InOutj0}=abe{1] [1234
InOut[1]=abcf2]  [3456 InOut[1]=abcf2] [2345
o InOut[2]=abcf3]  [4567 InOut[2]=abcf3] [3456
Size=UINT#8 | |0 ii3j=abejd] | 0 InOut[3]=abcf4] [4567
InCut{4]=abc]5] 0 Inserted. InOut{4]=abcl5] 0
InOut[5]=abc]s] 0 InDut[5]=abcfs] 0
In [INT#2345
e StackDel

StackDel komutu Stack iginden daha 6nceden belirlenmis bir konumdan bir deger

silmek igin kullanilir.

FBf
Instruction Mame FUN Graphic expression ST expression
StackDelInOut, Size, Murn, Offset);
({@)5tackDel
—EN EMO —
— Out
StackDel Delete from Stack |FUM _[nQut |
—{Size
Mum
—Offsat
Meaning jF{e] Description V¥alid range Unit Default
Size Mumber of stack elements Murmber of stack array elements 1
Offset Cifset Input Sl.:fSEt of value to delete from sta |DEpends on data type. |- a
ICutl] (array) Stack array Array that functions as stack
In—out ; Depends on data type.  |[-——— -
Trlurn Mumber of stored elements I;l:lmber of slements stored in sta " "
Cut Return valus Cutput Always TRUE TRLUE omly - -
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Asagidaki ornekte ArrayXYZ Stack’inde bulunan 85, 78, 998, 13, 42, 6325 arasinda

bulunan 4 no’lu offset’teki 42 degeri silinmistir.

Device name | Mame I Index
new_Controller_0 ProgramQ.&rray Y7 [4]

[O11011] 21| [31 | [] | (5] |£6]|[71|[8]|9] ojfn 0 203304015506l 731 8)[19]
45 78 0083 13 EEEN632S 0 0 0 O

Bu islemden sonra 4 no’lu 42 degeri silinip 5 ve sagindaki veriler sola kaydirilmistir.

ArrayNumber (Num) degeri ise 6’dan 5’e diismstiir.

Watch (Table)1

Device name MName I Index

”

[O101] [21 | B]1 | [ | [3] |[6] |[7]][8]|[9] (nopgn2)n3gri4gnsynelt 7 ejrs;
45 78 993 13 @EEs6325 0 0 0 O
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Asagidaki 6rnekte boyutu (Size) 6 olan bir Stack, depolanan (Num) 3 degiskenden 1
no’lu Offset degeri silinmistir.

LD 8T

StackDel(abc[1], UINT#8, def, UINT#1);

StackDel
—{ Ii EM ENO—
InCut
abg[1]— === —ab[1]

LINT#g —|Size

Mum

daf—f------------ — daf

UINTH#1 = Offzat

Decremeanted.
Mum =deaf |UINT Mum=deaf [LWINT#2

InOutDj=abc[1] [1234]] | ] Ofiset=UINT#1  InQutj0]=abc[1] [1234
InOut[1]=abc[2] |2345 InOut[1)=abcf2] |3456
o InOut[2=abc[3] |3456 InOut[2)=abc[3] |3456
Siza=UINT#8 | | "o f3]=abc[4] | 0 InOut{3]=abcld] | 0
InOut[4]=abc]5] 0 InOut[4]=abc]5] 0
InOut[5]=abcg] 0 InCut[5]=abcfa] 0

3. Stack ile Encoder Hiz1i Okunmasindaki Kullanimi

NXObjectNumber123.Index:=16#6003;
NXObjectNumber123.5ubindex=16#01;
NXObjectNumber123.lsCompleteAccess:=FALSE;

NXReadDataREAL=UDINT_TO_REAL(NXReadData);

1
2
3
4
s
6

Read_NX_OBJ123

ReadPulseRate FreqDone NX_ReadOb) ReadDone
I } I/} Execute Do
MNXUnitMumber123— UnitProxy Busy|—Enter Variable
NXObjectNumberi 23— Obj Errorf— NxError
UINT#2000— TimeOut ErrorD |—NXErroriD

NXReadData— ReadDat

ReadDat — NXReadData

Errorl DEx|—Enter Variable

ReadDone DIV FreqDene
EM EMO

NXReadDataREAL—In1 (—Frekans

TimeWindew—]In2

. TimeWindow:=0.1;
. EnkoderCozunurlugu:=2000;
- EncoderlnputMetod:=4:

RPM:= (Frekans / (EnkoderCozunurlugu * EncoderinputMetod)) * 60;

1
2
3
4
5
o
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Omron Makale sayfasinda enkoder hizinin okunmasiyla ilgili detayli bir makale ve

ornek mevcuttur.

- https://destek.omron.com.tr/wp-content/uploads/2019/03/NX-EC0122-kullanarak-
Encoder-ile-H%C4%B1z-Okuma.pdf

- https://destek.omron.com.tr/wp-content/uploads/2019/03/PulseRate.zip

Bu orneklere ek olarak okunan anlik hiz degeri RPM degiskenindedir. 10 adet RPM
degiskeni ArfRPM[0] Stack’ine aktarildiktan (StackPush) sonra yeni gelen degerin
eklenmesi ve ilk giren degerin Stack’ten ¢ikarilmasi i¢in StackFIFO ve StackPush
komutlar1 kullanilir. En son satirda ise 10 boyutlu bir dizinin ortalamasi alinarak RPM

degerinin son 10 degeri ortalama bir halde OrtRpmValue degerinden okunmus olur.

FBStackTimer

FBStackTimer.Q TOM |
| ~|
171 o
T#10ms—PT  ET|—Enfer Variable
FBStackTimer.Q < StackPush
111 £ -
11t EN EN ENO
ArrstackRPMMum—]in1 RPM—In |—Enter Variable
UINT#10—In2 ArrRPM[0]— InOut InOut —ArrRPM[0]

UINT#10— Size

ArrstackRPMNum— Num  —

MNum f=ArrStackRPMMNum

= StackFIFO StackPush
EN EN ENO EN ENO
ArrStackRPMMum—{In1 ArrREM[0]— InOut InOut |—ArrRPM[0] RPM—In |—Enter Variable
UINT#10—In2 OutRpmValue— Qutval OutVal —0OutRpmValue ARPMI0]— InOut InOut —ArrRPMO]
UINT#10—]5ize {— Enter Variable UINT#10— Size
ArrstackRPMNum—Num = ———  Num —ArrStackRPMNum ArmrStackRPMNum— Num Num [— ArrStackRPMNum
P_On AryMean |
— | EM ENO
ArRPMI0]—In —OrtRpmValue
UINT=10—{Size
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