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Introduktionskurs i Datateknik

F2: Vad ar ett programmeringssprak?

A. Cajander, STH



Introduktionskurs
| Datateknik

» F1: Vad ar en dator?

F2: programmeringssprak?

L1: Hour of code, alla kan programmera, Diplom!

L2: Visuell programmering av svarare problem!

F3: Webbprogrammering — JavaScript! HTML

L3: IDE, Web sida & JavaScript!




Kommer du ihag?!

PROGRAM
KOMPILATOR

ASSEMBLER

Maskinkod

Hardvara — vad kan en dator egentligen gora?!
;,och hur?!




00T:t=x*x  \\
£ : 002:y=t+2
s o & = o oy —
q,%ch KoNser 3 003.X_X+1
o Kommer du ihag?! Bl
100:0, 0, 2
101:1,1, 3
102:2, 4,6
Resultat
inne!
Central Processing Unit (CPU) Basen (Minnel)
Program Control Unit (PCU) 2 ! Memory st
Program Counter (PC) 00... Adress > #000 0000 0000: 1100 0100 0101 (40bit) 0011
o o - #000 0000 0001:
Instruction Register (IR) 11... ﬁggg 8888 881?
] Instruktion/Data #000 0000 0100-: I
Arithmetic-Logic Unit (ALU) |
+ Adress Instruktion/Data 2 I
= ol
Accumulator Register (AC) ... ¢>¢ |
* $ |
/ : '
#111 1111 1111 I
v

CPU, ALU, PC, Adress, basen 2/16, IR, AC, Sekvens




Symbolic programming, assembler...

Maskinkod assembler! Maskinkod anv. prog!

L 4

Anv. prog.
kallkod! Indata Utdata
Text!!!
DATOR #1 DATOR #2
| Assembler | > | Anv. prg!

Alla maskininstruktioner dops till ett kort namn.
Alla typer av konstanter kan ges forklarande namn.



Utvik: RAM/ROM & basen 16

Hur vet vi vad det binara talet i en minnescell betyder?

0000 0000
0000 0001
0000 0010
0000 0011
0000 0100

*

0001 0000
0001 0001
0001 0010
0001 0011
0001 0100

1110 1111 N\

0100 1101
1111 0000
0000 0000
1111 1111

*

0000 0000
1111 1111
1111 1111
0100 0001
0100 0010

= Instruktion: GOTO 32,,

Konstant: O
Konstant: 255
Konstant: -1 (2-komplement)

Bokstav: ‘A’
Bokstav: 'B’

Attans, det maste vi gora sjalval!




%;s OCH KONST :i; am
S Jarnkoll?!

ASSEMBLER Assemblerkod
INS8060 SC/MP -
Maskinkod
Central Processing Unit (CPU) Memory
Adress Instruktion/Data
Program Control Unit (PCU) Ad #000 0000 0000: ???? 2?27
ress #000 0000 0001: 222? 22272
Program Counter (PC) 00... P === 4000 0000 0010: 22272 22272
-74, $25, 4MHz, 46 inst. Instruction Register (IR) 11... #000 0000 0011:_ 272227772
I Instruktion/Data #000 0000 0100: 22?7 22?7
Arithmetic-Logic Unit (ALU)

I Accumulator Register (AC) ...
Status Register (SR) ...




LOAD IMMEDIATE

[t1000100

date ]

AND IMMEDIATE

ANI(D4)

[t1010100

data

r—am1 smz——.l
711111110711111|1°|

OR IMMEDIATE

ORI(DC)
BYTE2

r—-BYTEI
AL AL

[t1011100

dote |

EXCLUSIVE-OR IMMEDIATE

r—am1
7 L L1971

XRI(E4)

8YTE2—.|
L1119

[t1100100

data |

LDI(C4)

lo—BYTil BYTEZ——I
71 00 997 g g

(AC)+ (data)

The contents of the Accumulator (AC) are replaced
by the data byte. The initial contents of AC are lost;
the data byte is unaltered.

(AC)=(AC) A (data)

The contents of the Accumulator (AC) are ANDed
with the data byte, and the result is stored in AC.

The initial contents of AC are lost; the data byte is
unaltered.

(AC)+(AC)V (data)

The contents of the Accumulator (AC are inclusive-
ORed with the data byte, and the result is stored in
AC. The initial contents of AC are lost; the data byte
is unaltered.

(AC)+—(AC) V (data)

The contents of the Accumulator (AC) are exclusive-
ORed with the data byte, and the result is stored in
AC. The initial contents of AC are lost; the data byte
is unaltered.

1100 0100 0000 0001 eller LDI 0x01

ORI

XRI

10

10

10

10
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JUMP JMP(90)
8YTEl—.Io—BY‘rEz——o|
AL L LA L
10010 0 .m| disp I
JUMP IF POSITIVE JP(94)

BYTE1—.|0—BYT52
AR UL AL

1oo1o1mrl disp I

JUMP IF ZERO Jz(98)

BYTE 1 BYTE 2
7, ,1 0]7,
1

JUMP IF NOT ZERO JNZ(9C)

BYTE1—T—8Y752—’|
7, 1 2,.1,047,
1

oo111thr|

...och 4 till...

(PC) =~ EA

The Effective Address (EA) replaces the contents of
the Program Counter (PC). The next instruction is
fetched from the location designated by the new con-
tents of PC + 1.

IF (AC) = 0, (PC)+EA

If the contents of the Accumulator (AC) are positive
or zero, the Effective Address (EA) replaces the con-
tents of the Program Counter (PC). The next instruc-
tion is fetched from the location designated by the
new contents of PC + 1,

IF (AC) = 0, (PC)+EA

If the contents of the Accumulator (AC) are zero, the
Effective Address (EA) replaces the contents of the
Program Counter (PC). The next instruction is fetched
from the location designated by the new contents of
the PC + 1.

IF (AC) # 0, (PC)—EA

If the contents of the Accumulator (AC) are not zero,
the Effective Address (EA) replaces the contents of the
Program Counter (PC). The next instruction is fetched
from the location designated by the new contents of
the PC + 1.

JMP

JP

Jz

JNZ

disp (ptr)

disp (ptr)

~ disp (ptr)

disp (ptr)

n

9 (no jump);
11 (jump)

9 (no jump);
11 (jump)

9 (no jump);
11 (jump)




Execution Time

Instruction/Mnemonic Operation/Description Assembler Format oY s————
ENABLE INTERRUPT. IEN(05) (1E)==1 IEN 6
The Interrupt Enable (IE) Flag in the Status Register
I (SR) is set; the remaining bits in SR are not affected.
LI A L The processor interrupt system is enabled. Interrupts
00000101 I will be processed as received after the next instruction
is fetched and executed.
DISABLE INTERRUPTS DINT(04) (IE) =0 DINT 6
The Interrupt Enable (IE) Flag in the Status Register
(SR) is cleared; the other bits in SR are not affected.
7 0 The processor interrupt system is disabled. Interrupts
00000100 which occur while the system is disabled will not be
processed.
COPY STATUS TO AC CSA(06) (AC)=-(SR) CSA 5
The contents of the Accumulator (AC) are replaced
I by the contents of the Status Register (SR). The
70 vt 1L 19 initial contents of AC are lost; the contents of SR
0000011 ol are not altered.
COPY AC TO STATUS CAS(07) (SR)=(AC) CAS 6
The contents of the Accumulator (AC) replace the
contents of the Status Register (SR). SR bits 4 and
7y 1 1 1 1 19 5 are external sense bits and are not affected by this
Io 0000 11 ’I instruction. The initial contents of SR (except for bits
4 and 5) are lost; the contents of AC are not altered.
If IE is changed from 0 to 1 by this instruction, the
interrupt system will be enabled after the next instruc-
tion is fetched and executed.
NO OPERATION NOP(08) (PC)==(PC) + 1 NOP 5 (min)
The Program Counter (PC) is incremented by 1. The 10 (max)
NOP instruction takes the minimum 5-microcycle ex-
7 0 ecution time. Undefined opcodes encountered are con-

00001000

sidered to be one-byte or two-byte NOPs and may take
5 to 10 microcycles to execute, depending on the code.




%;s OCH KONST :i; am
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AN
LDI 0x01
CAS
LDI 0x00
CAS
JMP -8
Blink.asm
Assemblerkod
INS8060 SC/MP Maskinkod ASSEMBLER
- Central Processing Unit (CPU) Memory
Adress Instruktion/Data
Program Control Unit (PCU) Adress ﬁggg 8888 888? :::: :Z:Z
Program Counter (PC) 00... | mrmmmmmmmmP| 000 0000 0010: 22272 2222
-74, $25, 4MHz, 46 inst. Instruction Register (IR) 11... 1 ST zggg 8888 8(1)(1)2) :::: :’;’;’;
Arithmetic-Logic Unit (ALU) )

I Accumulator Register (AC) ...
Status Register (SR) ...




INS8060 SC/MP

Jarnkoll?!

\N

LDI 0x01
CAS

LDI 0x00
CAS
JMP -8

Blink.asm

Maskinkod

ASSEMBLER

-74, $25, 4MHz, 46 inst.

Central Processing Unit (CPU)

Program Control Unit (PCU)
Program Counter (PC) 00...

Instruction Register (IR) 11...

1

Arithmetic-Logic Unit (ALU)
I Accumulator Register (AC) ...

Status Register (SR) ...

Instruktion/Data

Assemblerkod
Memory
Adress Instruktion/Data

#000 0000 0000:
#000 0000 0001:
#000 0000 0010:
#000 0000 0011:
#000 0000 0100:
#000 0000 0101:
#000 0000 0110:

1100 0100
0000 0001
0000 0111
1100 0100
0000 0000
0000 0111
1001 0000




Jarnkoll?!

\N PC

LDI 0x01
CAS IR
LDI 0x00 AC
CAS
JMP -8 SR
MEM
Blink.asm
Assemblerkod
INS8060 SC/MP Maskinkod ASSEMBLER
Central Processing Unit (CPU) Memory
Adress Instruktion/Data

#000 0000 0000: 1100 0100
#000 0000 0001: 0000 0001
#000 0000 0010: 0000 0111
#000 0000 0011: 1100 0100
#000 0000 0100: 0000 0000
#000 0000 0101: 0000 0111

Arithmetic-Logic Unit (ALU) l #000 0000 0110: 1001 0000
I Accumulator Register (AC) ...

Status Register (SR) ...

Program Control Unit (PCU)
Program Counter (PC) 00... =

-74, $25, 4MHz, 46 inst. Instruction Register (IR) 11... ’

Instruktion/Data




M T EEREE—, ENABLE INTERRUPT IEN(0)
LOAD IMMEDIATE LDI(C4) Jump JMP(90)

BYTE 1 BYTE 2 r—OYTEI——h—BYTEZ—u , o
I 7 241,007 0 Ll
LA B B L LA L Eol°'1'°'°m', lldllllll 00000101
11000100 data s
JUMP IF POSITIVE JP(94)
AND IMMEDIATE ANID4S) BYTE 1 ovre 2 DISABLE INTERRUPTS DINT(04)
|7: 2,,007 0 l
|1olo|1lol1mlr 1|d|wl||| 70014 1 1 10
11010100 00000100
OR IMMEDIATE ORI(DC) JUMP IF ZERO Jz(98) COPY STATUS TO AC CSA(06)
r—sm1——b—evﬁz—>
Ty 2007 7001 1 4 1 10
11011100 [1 0011 ofew diep 00000110
EXCLUSIVE-OR IMMEDIATE XRI(E4) JUMP IF NOT ZERO INZ(9C) COPY AC TO STATUS CAS(07)
r— —or—amz—— BYTE 1 —tfet—e BYTE 2 i
71111111°71111L1 |7..1.13‘1°7|1111|1° AN NL
[t 1100100 [1o011 1]ew disp 0000011 1
INS8060 SC/MP - ASSEMBLER
Maskinkod
Central Processing Unit (CPU) Memory
Adress Instruktion/Data

#000 0000 0000: 1100 0100
#000 0000 0001: 0000 0001
#000 0000 0010: 0000 0111
#000 0000 0011: 1100 0100
#000 0000 0100: 0000 0000

v— #000 0000 0101: 0000 0111
Arithmetic-Logic Unit (ALU) #000 0000 0110: 1001 0000

I Accumulator Register (AC) ...
Status Register (SR) ...

Program Control Unit (PCU)
Program Counter (PC) 00... =

-74, $25, 4MHz, 46 inst. Instruction Register (IR) 11... ’

Instruktion/Data




Jarnkoll?!

RA1=IRA1, ‘1

INS8060 SC/MP

-74, $25, 4MHz, 46 inst.

Blink.c
KOMPILATOR
Assemblerkod
Maskinkod ASSEMBLER
Central Processing Unit (CPU) Memory
Adress Instruktion/Data

Program Control Unit (PCU)
Program Counter (PC) 00...

Instruction Register (IR) 11...

1

Arithmetic-Logic Unit (ALU)
I Accumulator Register (AC) ...

Status Register (SR) ...

Instruktion/Data

#000 0000 0000:
#000 0000 0001:
#000 0000 0010:
#000 0000 0011:
#000 0000 0100:
#000 0000 0100:
#000 0000 0100:

1100 0100
0000 0001
0000 0111
1100 0100
0000 0000
0000 0111
1001 0000




Introduktionskurs
| Datateknik

F1: Vad ar en dator?

» F2: programmeringssprak?

L1: Hour of code, alla kan programmera, Diplom!

L2: Visuell programmering av svarare problem!

F3: Webbprogrammering — JavaScript! HTML

L3: IDE, Web sida & JavaScript!




[
Sidor mérkta med den har symbolen

Kursmal innehaller begrepp som &r extra

viktiga for dina fortsatta studier!

-

Varfor finns det speciella programmeringssprak?

Syntax och semantik!

Likheter: Datatyper, Flodeskontroll, Ofullkomligheter & Stora program.

Variabel ar en namngiven plats i minnet for en viss typ av information!

Flodeskontroll: Sekvens, Val, Upprepning och Funktioner.




Den andra generationen: 1955-1964

Transistorrevolutionen...

John Bardeen, William Shockley &
Walter Brattain at Bell Labs, 1948

"There were 80 characters
per card, and a good speed
was 100 cards per minute."
That's 133 characters per
second. The first marketed
tape drive from IBM, the 726,
operated at 7,500 characters

per second -- 56 times faster
than the punch card rate.
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Den andra generationen: 1955-1964

Transistorrevolutionen...

System performance IBM -701 (-53)

Electrostatic storage capacity: 20,480 digits.

Magnetic drum capacity: 81,920 digits.

Magnetic tape capacity: More than 8 million digitaE¥ith

Addition and subtraction: More than 16,000 operghlsns: ‘er SW '
Multiplication and division: More than 2,000 operat{Shsyeeh Ytecml :
Tape reading and writing speed: 12,500 digits per seco

Drum reading and writing speed: 8,000 digits per secon ;

Batch = Ett enskilt jobb.

#1: BATCH MONITOR — BORJAN TILL ETT OPERATIVSYSTEM (0S)
Monitor = Styrprogram som alltid fanns i datorn!

#2: FORTRAN, COBOL — KOMPILATOR (Maskinoberoende)




#0000 0000 0000: 1100 0100
#0000 0000 0001: 0000 0001
#0000 0000 0010: 0000 0111
#0000 0000 0011: 1100 0100
#0000 0000 0100: 0000 0000
#0000 0000 0101: 0000 0111
#0000 0000 0110: 1001 0000
#0000 0000 0111: 1111 1000

MASKINKOD!

(Processorspecifik)

Den andra generationen: 1955-1964

Maskinkod, Assembler, Hognivasprak...

Assembler Kompilator

POR

LDI 0x01 /[Turn lamp...

CAS 1 ...on!
LDI 0x00 [[Turn lamp...
CAS 1 ...off!

JMP POR  //Forever!
ASSEMBLERKOD! Int main(void) {

(Processorspecifik) while (true)

RAQ++;

(Interpretator)

(Mathlab)

(Kompilerar en
rad i taget allt
eftersom pro-
grammet kors)

/[Forever...
/l...toggle RAOQ!

C-KOD!

(Generell)




Férdjupning: Programmeringssprak.

Varfor har vi ett programmeringssprak?

I cdnuolt blveiee taht I cluod aulaclty uesdnatnrd waht I
was rdanieg the phaonmneal pweor of the hmuan mnid!
Aoccdrnig to a rscheearch at Cmabrigde Uinervtisy, it
deosn't mttaer inwaht oredr the Itteers in a wrod are, the
olny iprmoatnt tihng is taht the frist and Isat Itteer be in
the rghit pclae. The rset can be a taotl mses and you can
sitll raed it wouthit a porbelm. Tihs is bcuseae the huamn
mnid deos not raed ervey lteter by istlef, but the wrod as
a wlohe. Amzanig huh? Yaeh, and I awlyas thought
slpeling was ipmorantt.

Det ar for svart att skapa en oversattare!




gy, . . .
FKTHY Férdjupning: Programmeringssprak.

e Det finns 1000-tals programmeringssprak...

e
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Generell, maskinnara, processorienterad, funktionell...




Férdjupning: Programmeringssprak.

Syntax, semantik och reserverade ord!

while ( closed ( 'A’ , number + 1) ) ;

"A programming language is a formal notation for describing algorithms to
be executed by a computer. Like all formal notations, a programming language
has two components: syntax and semantics”

begransat

Formellt sprak som inte kan misstolkas!



Férdjupning: Programmeringssprak.

Syntax, semantik och reserverade ord!

while ( closed ( 'A’ , number + 1) ) ;

Vad ar "ord”
(tokens)

| spraket! Literals Operators

Syntax 'dentifiers —(Tgkepng) Punctuation marks  gemantik

[A-Za-z_J[A-Za-z0-9_]* ,,0{}:;white space

Vad ar en
mening
| spraket!

(Keywords =50!)

Antalet mellanslag spelar nastan alltid ingen roll!




Férdjupning: Programmeringssprak.

Likheter...
ﬁ?ﬂ%ﬁf Mojligheter
i att paverka
\s/teor:(rlllgtaer till > DATA Syntax S'cl':IIRI(;T sekvensen av
. e
datorvariabler TYPES U instruktioner!

Literals Operators

|dentifiers Punctuation mark=
azaz jazaz0-9 ) TOKENS  -n-white space

Moijligheter att

Egenheter att (Keywords) skapa stora
se upp med! PRG . PRG IN komplicerade
> Semantik < orogram.

CORR LARGE

Vi borjar med att titta pa vad data typer ar...




Férdjupning: Programmeringssprak.

Datatyper...

Med hjalp av en datatyp kan en platser i minnet namnges
dar ett varde av en speciell typ kan lagras — en variabel!

0000 0000
0000 0001
0000 0010
0000 0011
0000 0100

*

0001 0000
0001 0001
0001 0010
0001 0011
0001 0100

1110 1111
0100 1101
1111 0000
0000 0000
1111 1111

*

0000 0100
1111 1111
1111 1111
0100 0001
0100 0010

-

i Assembler:

i MOVLW 0x04 ;W=4.
i MOWF 0x10 ;temp=4.
L C

i int temp; /temp...
i temp = 4; /l...is 4!
| temp | heltal

i max | heltal

i min | heltal

E sort E bokstav

i prov | bokstav

Varde Typ

Namn

Maskinoberoende, Korrekt anvandning,

Ex c: int temp; Otydligheter utklarade & noggrannhet.




Férdjupning: Programmeringssprak.

Vilka varden....
-127..128

False TY P E + )

True ) .-
...och vilka operationer!

~—

Sammanfattning datatyp!

Garbage Collection

En variabel i ett programmeringssprak

Abstract anvands for att (mellan-)lagra ett varde. Casting

En variabel har ett namn och 4 attribut!

U

Visible Side-effects

SCOPE

Static Dynamic

Binding Reference
VALUE
Constant uninitialized
o~
R
Allocation Automatic
LIFETIME
Static Dynamic

Gramarkerade begrepp far vanta till C/Java-kurserna!




Férdjupning: Programmeringssprak.

Likheter... ‘

Mojligheter \‘ Mojligheter

att mappa 0 :
verkliga DATA Syntax CTRL att paverka

sekvensen av

Siaiinsel il > TYP ES STRU CT instruktioner!

datorvariabler

Literals Operators

|dentifiers Punctuation mark=
azaz jazaz0-9 ) TOKENS  -n-white space

Moijligheter att

Egenheter att (Keywords) skapa stora
se upp med! PRG . PRG IN komplicerade
> Semantik < orogram.

CORR LARGE

Vad ar (flodes-)kontroll strukturer?




Férdjupning: Programmeringssprak.

Control Structures

-'v Mat ugnstemperaturen.
Om ugnstemperaturen ar dver 205 sla av varmen.

vOm ugnstemperaturen ar under 195 sla pa varmen.

Mat kott-temperaturen.
-¥om kott-temperaturen ar under 65 borja om!

v Stang av varmen.

En dator utfor alltid "nasta
rad”, om den inte far andra

instruktioner!

\_

« Statement-Level Control Structures < Unit-Level Control Structures
« Sequencing « Explicitly Called Units
* Repetition * Implicitly Called Units
» Selection » Concurrent Units

e Jump




Statement-Level Control Structures
Férdjupning: Programmeringssprak.

Sequencing

bitar Workspace: 3 / 3 block

nar startat
. - ga framat
svang :

svéng

Som i ett recept: nasta rad, nasta rad, nasta rad, nasta rad...




Statement-Level Control Structures
Férdjupning: Programmeringssprak.

Repetition (or, white, until, do)

bitar Workspace: 3 / 3 block
.
nar startat

upprepa [E) ganger
svang . - -

SYELN hoger U Y

upprepa [E) ganger

Som i ett recept: Tillsatt 5 aggulor, ett i taget...




ég‘@;@% Statement-Level Control Structures
FKTHS Fordjupning: Programmeringssprak.

VETENSKAP

38 OCH KONST %%

f<! of®

St SeleCtlon (if, then, else, switch, case, default, other(wise))

bitar Workspace: 5 / 5 block BoO

ga framat
nar startat

upprepa tills
svang

utfoér | ga framat

SELN hoger U Y

upprepa tills

Om vag finns till vanster O ¥

svang

&

"
. « N0 R N
) 2T i I 1

Om vag finns till vanster U ¥

g (e 3~ R il PR
SATRIaNmIistdANyEEmcdANyEEcdA ey ETEecA ey ENe

i WA VA
g A ameaEEns S
]

N

om vag finns framat ¥

utfor

annars

Som i ett recept: Om "russinbullar’ tillsatt 1 dl russin!



Unit-Level Control Structures
Férdjupning: Programmeringssprak.

EXleCltIy Called Units (subroutines, function, procedure)

Start
|
ttbullar l TILL 4 PERSONER:
finns det goda kottbullar i af- b 400 g blandfirs eller annan fars

v o
as frysdiskar, men ingenting V4 msk strobrod
p mot de hemlagade! Variera Vl 1/2 dl mjolk eller vatten

d olika smaksittningar.

1agg
PERSONER: \ 4 v1 1/2 tsk salt, 1 krm vitpeppar
grundrecept pa firs 1-2 msk rariven eller
nsk smor ? ‘\"\P ¥ fhaclad ok (ev. frist)




s det goda kottbullar 1 af-
frysdiskar, men ingenting
mot de hemlagade! Variera
ka smaksittningar.

Unit-Level Control Structures
Férdjupning: Programmeringssprak.

EXleCltIy Called Units (function, procedure)

TILL 4 PERSONER:

v4 msk strobrod
Vl 1/2 dl mjolk eller vatten

1agg
1 1/2 tsk salt, 1 krm vitpeppar

1-2 msk rariven eller

T v finhackad 16k (ev. frast)

A 400 g blandfirs eller annan farsy]

farsen med ofj),
,;}?Xempel recepten
sidan 339,

nligt grurfdrecep-
gden mjdlk eller

inuter.
et ett paj ganger




Unit-Level Control Structures
Férdjupning: Programmeringssprak.

EXleCltIy Called Units (subroutines, function, procedure)

Start
|
Stiart lpa l
It SALE att |, .-
T . x default 1.5 8a til
bllll ar l ILL 4 PERSONER: X defau a att steky s

en (ses.156) sa,.

400 g blandfirs eller annan fars
% ‘ pan.

s det goda kottbullar 1 af-
' 4 msk strobrod

frysdiskar, men ingenting

mot de hemlagade! Variera X dl mjolk eller vatten exempel recepte,
ika smaksittningar. 14gg i .
PERSONER v 1 1/2 tsk salt, 1 krm vitpeppar v
 grundrecept pa irs 1-2 msk rariven eller ot pé firs X = 2
k smor ? T v finhackad 16k (ev. frast) v
Klart

igt grurfdrecep-
den mj 1k eller

45-60 finuter.
ett paf ganger

Den anropade rutinen kan ha parametrar!



Unit-Level Control Structures
Férdjupning: Programmeringssprak.

|mp||CIt|y Called Units (exceptions, interrupt)




Unit-Level Control Structures
Férdjupning: Programmeringssprak.

Concu rrent Units (task, fork, process, thread)

Resource starvation

Race conditions Deadlock

Producer Consumer

Semaphores Monitors

Mutex




Mojligheter
att mappa
verkliga
storheter till
datorvariabler

O

\‘
DATA

>TYPES

Identifiers

Egenheter att
se upp med!

[A-Za-z_][A-Za-z0-9_]*

> PRG
CORR

%

Ofullkomligheter...

Férdjupning: Programmeringssprak.

Likheter...

Syntax

CTRL

STRUCT

Literals Operators
Punctuation mark=

Tokens

(Keywords)

Semantik

\

jligheter
att paverka
sekvensen av
instruktioner!

,;O0{}:;white space

PRG IN <

LARGE

Moijligheter att
skapa stora
komplicerade
program.




Férdjupning: Programmeringssprak.

Correctnes...

Vad hander vid division av heltal?

Vad hander vid division med noll?

Vad hander om ett tal blir ”’storre” an vad variabeln kan hantera?
Vad hander om en bokstav adderas till ett tal?

Kan ord “plussas” samman?

Vad hander nar en variabel utan varde anvands?

Alla programmeringssprak har minst nagon marklig egenhet!




Férdjupning: Programmeringssprak.

Likheter...

Mojligheter \‘ yjligheter
att mappa 0 att paverka
verkliga DATA Syntax CTRL

sekvensen av

Siaiinsel il > TYP ES STRU CT instruktioner!

datorvariabler

Literals Operators

|dentifiers Punctuation mark=
azaz jazaz0-9 ) TOKENS  -a-white space

Moijligheter att

Egenheter att . (Keywords) skapa stora
se upp med! PRG . PRG IN komplicerade
Semantik < orogram.

CORR LARGE

2

Vada skapa stora program?




Férdjupning: Programmeringssprak.

#1nclude <stdio.h>

| int main(void) {

printf("Hello World!");

"Huvudprogrammet”, det som
heter main(void){ ... } tar hjalp
av sorteringsfunktionen bubbla!

Ett "stort” program kan ta hjalp
av hundratals funktioner, dar
manga kan vara generella och
lika fran program till program!

Spraket borde ha stod for det!

Programming In Large...

"Hela programmet”
aterfinns i huvud-
funktionen!

~

int t;
for (int 1=0;

if (vli]

int main(void) {

bubbla(v,11);

#include <stdio.h>

void bubbla(int v|],

1

t=vi1];

for (int 1=0; 1<11;

int n) {

; len-1; 1+44) {
printf("[%d]",v[1]);
I>v[i+1]) {

vit]=v[1+1]; v[1+1]=¢t;

int v[]={1,9,4,10,7,3,6,2,

1++) printf("[%d]",v[1]);




Férdjupning: Programmeringssprak.

Programming In Large...

Module
Classes SORTERA
#include < > BIL
REG BN
static NYCKEL
makefile v
PROGRAM

Bade spraket och programutvecklingsmetoden maste stodja tekniken!




Assembler-

Programsprak & programmering...

qualifiers 1
iorand . typedef SequenCIng § 1 Branch
Xor - casting : Skip
¢ + Operands Selection 2eller 3
MOt Reference Reneti 4
Abstract epetition
Aggregates Jump Goto
2 Compound DATA | CTRL |
7 Literals Functions Return
14 TYPES [STRUCT
Basic Exceptions
Side PRG PRG IN aee
effects  CORR | LARGE |
Und. behavior main
direktiv

Imp. dependent

[*comment*/ or //



C-spraket... 0
=+-*/%++--  Arit ti H If |
st Corr::o_om:n:zcl:assign. qualifiers _ 0 ijvi[;:eo{ise:
=><>=<= Comparison typedef Sequencing [deafult :]
&&l _Loglcal ti [ ) Implicit promotion, Explicit. .
~&|*<<>> Bitwise cas g Precedence i i
afi] * &'a->b ab Referens O pe ran dS Assosiativit); Se IeCtI on do er\‘Ill'll?le()()
0. A28 S'm“’{ ‘;ther Reference lterati for (;;)
) eration
“text” Abstract proak
. continue
sft'r'ﬁct Aggregates Jump Iabli;gt::z
[] Compound exit
34§4f Literals DATA CTRL Functions  intt(.){3
o _ TYPES [STRUCT
int Basic Exceptions
foat g PRG | PRGIN
s&1l short circuit effects rectives
oM. G rder of CORR LARGE int main(void){
1+, SUbexp eval.Und. behavior declarations
Integer overflow S ta tem en tS

Index out of range overffindex Imp- dependent

"#define =;”

l*commen}t*l or /|



Den tredje generationen: 1965-1974

IC revolutionen...

IBM360
-65—78
+1M op/s

Datorerna var nu sa kraftfulla sa flera anvand. kunde dela pa en dator.

For detta kravdes ett kraftfullt styrprogram, de forsta OS vaxte fram!




Den tredje generationen: 1965-1974

IC revolutionen...

» Operatoren kommunicerade med OS:et via en kommandotolk!

 Den del i OS:et som hanterade dialogen benamndes vanligtvis
Command Line Interpreter (CLI).

« Kommandona var ofta forkortningar.

» Varje datorleverantor med sjalvaktning hade ett eget operativ-
system med en egen CLI med egna, men likartade, kommandon.

« Speciellt viktigt var att kunna hantera filsystemet och vilka
processer som kordes i datorn.

Trots att dagens datorer ofta har grafiska anvandargranssnitt,

finns vanligtvis ett CLI kvar undangomt om det skulle behovas!




ZKTHY Den tredje generationen: 1965-1974

VETENSKAP %
<8 OCH KONST %o

W IC revolutionen...

e O O/, (3] utilities x \&
- N
a |
RO obe Encore TS5 > Afiobe Fla's'h stall Manager
&) Macintosh HD [E] Adobe Exten...Manager CS5 * = AirPort Utility
&= Macintos Adobe Exten...Manager CS6 * -, AppleScript Editor
= Desktop Adobe Fireworks CS5 » [ Audio MIDI Setup
&} Mason &l Adobe Flash Builder 4 "« Bluetooth File Exchange
I [ Documents Adobe Flash Catalyst CS5 % Boot Camp Assistant
Bl Adobe Flash CS5 » ¥ ColorSync Utility
= Movies Adobe lllustrator CS5 ~ @@ Console
J7 Music [ Adobe InDesign CS5 & DigitalColor Meter
- Adobe Media Encoder CS5 = &v Disk Utility
&) Pictures -
8 Adobe OnLocation CS5 ~ ¥ Grab
Bl Adobe Photoshop CS5 ~ el Grapher
Adobe Photoshop CS6 = [=l Java Preferences
[Z Adobe Premiere Pro CSS " 4 Keychain Access
E3l Adobe Soundbooth CS5 & Migration Assistant
(] Burn ~ @ Network Utility
{11 Canon utilities ~ 89 onyx
(1] Flip4Mac * @ Podcast Capture Name Terminal
(1] HP Laserjet M1212 @ Podcast Publisher Kind Application
1 iwork * ) QuickTime Player 7 . S‘Z: #:3 ':B June 16, 2011 7:07 PM
- 10 reate. ursday, June 'y o
m M_AMP " » RAID Utility . Modified Tuesday, May 29, 2012 1:13 PM
8 Microsoft Office 2011 " = System Information Last opened Tuesday, May 29, 2012 1:13 PM
(2 Soundflower " e ez
(1] UniversalFiles ™ @ VoiceOver Utility
(2] utilities > X| X11
X 1 of 35 selected, 102.67 GB available

Windows: Command Prompt




Den tredje generationen: 1965-1974

IC revolutionen...

Mac/Linux Windows (DOS)
Hjalp man help
Visa filerna som finns dar jag ar Is dir
Dar jag ar i filkatalogen ) A
En niva upp i filtradet . .
Flytta en niva upp i filtradet cd .. cd ..
Hemkatalogen cd ~/
Flytta till specifik plats cd path cd path
Flytta en fil mv from to move from to
Kopiera en fil cp from to copy from to
Radera en fil rm path del path
Visa innehallet i en fil, sida for sida more path more path

Styr om output, input, lanka (pipe) > <| ><|
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IC revolutionen...
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ZKTHY Den tredje generationen: 1965-1974

VETENSKAP %
<8 OCH KONST %o

S IC revolutionen...

SSW

SPECIAL

APOLLO 11

Weard Laagihn 105 hlte ol
Txed Moo "
Erosable i1
Numbar ol 3N

o

ey ey i
ool Tnstrac

2 k R M : 1088 ner Y . COUNT » lwluﬁ\s'--'q:.‘
A 1089 14,3¢M 7420 1 %2 s EXlY coer .
1050 REF | 14,3672 03485 1 umst;;'_' -
10% REF 10 LAST S&s 14,3473 S1'7%7 0 INCEX STAMRIND
36k ROM 1092 REF S LAST 83 14,3674 2 1795 1) ca BESTI PICK UP STARCODE DETERMINED BY ASs
109 14,3675 € 2004 ) ExTEND
1094 e 1 14,3¢7¢ 7 31Mm2 1 L1d L/76TH - »~ - -
109% REF 33 LAST W0 14,3877 & 4764 1 AD sive 7 ) SEY DETENT POSITION2 - "
2 MHZ 10% REF 2 LAST 100 14,3700 %4 7% 0 s Stmzz-- SCALE AND STORE IN is&- L .

AL 4 RIS A nr i LS = . =
x Laborat e
'S“Y‘:r\)‘ca&?por \30?;\‘1 oy 1o davelop the Apolio
guidonos, ncxvégm\;:m =5
Hall {(shown above) Was A A
{ d::lw\opmom team, and muouou\b:‘l\;g’ A
was choson as the interiace batwes

Margaret Hamilton are o saors.




Den tredje generationen: 1965-1974

IC revolutionen...

A miero-

onaehip!

CPU complete with a 400t

/.
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And 3 PUEh-Gown S5k 60 0ne ChD. IT's 0 0f & tamdy
<l $our new 1Ca which comprise Bhe WCS-4 micro

COMPUILT AL Iow COBT M a8 few a8 two Oual infire
packages.

'\.

Mmmmwmmmmm
machings, measuring systems, nomerks control systems
NS process CONN! Sysiems.

Tho heart of acyy NCS4 sysiemn ks a Type 4004 CPU,

&
& "'\

RAMS for read-write mamory and Type 4000

10 expand the oulpul ports.

Wmmmmmb"&"lﬂjﬁ
i
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¥
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MJ&U\ o, PMM(MMIQQ
Serdagaya, Shiduya-Ku, Tekyo |SI PRone C34034747.
el C
memory devices and mym 01065 Bowers
Averwn, Sarky Clara, Calil, 55051, Phone (408) 2N6-T201,

Indtjivers.

Miniraknare!

Mot slutet av perioden gick det att fa in sd manga transistorer pa

en IC sa att funktionen till en hel enkel dator kunde skapas...




Den fjérde generationen: 1975-1983

Mikrodatorrevolutionen...

transistors
100,000,000

Pentium®” 4 Processor

Pentium® lll Processor
MOORE'S LAW
Pentium® Il Processor 1 10,000,000
Gordon -04 Pentium® Processor
4868™ DX Processor
4 1,000,000
386™ Processor ¢
100,000
10,000
8008
4004
4 i \ i § 1 1000
1970 1975 1980 1985 1990 1995 2000

Stordatorerna borjade ersattas med datorkraft pa skrivbordet + centralt filsystem




Den fjérde generationen: 1975-1983

Mikrodatorrevolutionen...

10000 g
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Den femte generationen: 1984-1992

Persondatorrevolutionen...

-82: Commondore 64

-83: IBM PC 5150

-84: Apple Machintosh
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FKTHS Den sjétte generationen: 1993-2004

VETENSKAP %’
<8 OCH KONST %o

S Internetrevolutionen...

Sir Timothy John "Tim" Berners-Lee
2014



Abstraktion Il Killkod

Hognivasprak

Kompilator
(Front-end)

Y’

Generellt
"mellan”
sprak

Java ARM Kompilator
Java Intel Kompilator
Java IBM Kompilator

=25 erPC 601
i BM 1992

PPC601FD-080-2

g | VM = Virtuell Maskin (Back-end)



Abstraktion llI

Human-Machine- Hardware
Interface L

remote
(SSH, HTTP, ...)

Keyboard & Mouse

also Braille, Touch-Display, Speech recognition,
Graphics tablet, 3D-Mouse, Wii nunchak, etc.

Linux Process Scheduler Des ktop Ul

Linux Security Modules

Touch-Display
Attitude sensor, Motion sensor,
Speech recognition

Linux Network scheduler

o Note-/N om Network stack
peech recognition Netfilter Touch Ul

Attitude sensor PE . . ) .

otion sensor i ) _ Linux device drivers

‘ . Linux file system drivers

Display, Sound spl Wearable Ul
Vibration n

30

remote
(SSH, HTTP,
Serial, I2C, ...)

Ca 4000-rader kod maste uppdateras for att flytta Linux till en

ny plattform! Ett "helt” operativsystem ar miljontals rader kod.




Den sjunde generationen: 2005-2015

Streaming/flerkarnerevolutionen...

| FR350 | FR550
| processor processor |

el core o | B9 lntarna| core
“controller

—— = ‘ ‘System bus
| FR550 controller
J-processor processor
core

Fujitsu -05 (4/100k)

Programmeringssprak med stod for parallella processer...




Den attonde generationen: 2016-

Den biologiska/nano revolutionen...

10'.
HUMAN
B BRAIN
—
ELECTROMECHANICAL SOLID- VACUUM  TRANSISTOR INTEGRATED CIRCUIT
STATE TUBE
10w [~ RELAY
MOUSE
mnm“ BRAIN
10" =
g PENTIUM 4 ’ CORE 2DUO
- L}
x40t b= PENTIUM Il ' OPTICAL
& COMPAQ oY,
o] DESKPRO 386 « COMPUTING ?
S0 |- ~
e ALTAIR 8300 PENTIUM
g IBM mo
104 b=
5 o Tonad 1BM AT-80286
1BM PC
T =
c APPLE Il
pop 0
-4 0 1 1 | 1 1 1 | T 1 1 ] 1 1 1 1 1 | 1 1
S COLOSSUS
18N \ IBM 704
107 = TABULATOR IBM SSEC
HOLLERITH 22nm
TABULATOR
- PuLL Snm
10+ & NATIONAL CALCULATOR
ELLIS 3000 et © BCA Research 2013
NGINE
w o w © w L
$ §: 255 83§38 88 85583838 88288
- - - o - - - - - - - - - - - - - -

SOURCE: RAY KURZWEIL, "THE SINGULARITY IS5 NEAR: WHEN HUMANS TRANSCEND BIOLOGY", P67, THE VIUNG PRESS, 2006. DATAPOINTS BETWEEN 2000 AND
2012 REPRESENT BCA ESTIMATES.




Vi ska lara oss programmera...

...varfor tycker en del att det ar svart?

Ett programmeringssprak bestar vanligtvis av ca 50 ord...
...det kan omojligtvis vara svart att lara sig 50 engelska ord...
...men det ar knepigt att beskriva verkligheten med bara 50 ord...
...tricket ar att beskriva verkligheten i sma sma steg...
...och att inte glomma bort att datorn fungerar...
...precis som du, nar du laser ett recept!




Hur anvander man (dator-)spraket?

Arbetsintensiv Monoton

Konsten att oversatta en verklig process till datorns varld...
Farlig  Felkédnslig

|$ Vag 4 tomater och berakna medelvardet!




Hur anvander man (dator-)spraket?

Arbetsintensiv Monoton

Konsten att oversatta en verklig process till datorns varld...

Farlig  Felkédnslig

|$ Vag 4 tomater och berakna medelvardet!

<

Nollstall miniraknaren.

Repetera 4 ganger:
Vag nasta tomat...
...addera vikten till
summan pa miniraknaren.

Dividera summan med 4!




Hur anvander man (dator-)spraket?

Arbetsintensiv Monoton

Konsten att oversatta en verklig process till datorns varld...
Farlig  Felkédnslig

|$ Vag 4 tomater och berakna medelvardet!

<

Nollstall miniraknaren. int measurement:
int total = @;
Rep:eter?.4ganger. for (int counter=0; counter<4; counter++) {
Vag nasta tomat... scanf( "%d" . &measurement):
...addera vikten till total+-measurement;

summan pa miniraknaren.

o printf("Avrage = %f \n", total/4.@);
Dividera summan med 4!

...det ar att kunna programmera, och ratt lika fran sprak till sprak!




Prova pa att beskriva ”"gissa talet”!




Prova pa att beskriva ”"gissa talet”!

Generera ett slumptal!
Valkommen till spelet!

Gissa ett tal?
Las in talet!

Om =, skriv ut Ratt!
Om >, skriv ut For hogt!
Om <, skriv ut For lagt!

Fortsatt om egj =




Generera ett slumptal!
Valkommen till spelet!

Gissa ett tal?
Las in talet!

Om =, skriv ut Ratt!
Om >, skriv ut For hogt!
Om <, skriv ut For lagt!

Fortsatt om ej =

Prova pa att beskriva ”"gissa talet”!

/* Iterators 0.4 AC */
#include <stdio.h>

#define X 6

int main({void){
int n; /* Guess */

printf("Iteration Tester (IT)!\n");

do {
printf("Guess a number :");
scanf("%d" ,&n);
if (n==X) {
printf(”! CORRECT '\n");
} else {
if (n=X)
printf("! To High '\n");
else
printf("! To Low !'\n");
} while (n!=X);

printf("IT Done.\n");
return 9



Prova pa att beskriva ”"gissa talet”!

/* Iterators 0.4 AC */

#include <stdio.h>
Generera ett slumptal! Fdefine X &
int main({void){
int n; /* Guess */

Valkommen till spelet!

printf("Iteration Tester (IT)!\n"); Iteration Tester (IT)!
Gissa ett tal? do { ?ugzstwnuTber :5
L&s in talet! 22;::f'%gueiz'a number :7); Guess a number :7
! To High !
. . if (n==X) { Guess a number :6
Om =, skriv ut Ratt! printf("! CORRECT '\n"); ! CORRECT !
Om >, skriv ut For hogt! petse d L ORe. |
Om <, skriv ut For lagt! . printf("! To High !\n");
else

printf("! To Low !'\n");

Fortsatt om ej =

+ while (n!'=X):

printf("IT Done.\n");
return 9




. o . . . Forelasning
Forstar du det har blir resan latt! #3

HI1026 Proj
HI1007 Java Program | | Program L__html__ loT
HI1024 C #1 #2 *  [Browser| |Pr
doseoe G

. KOMPILATOR
HI1031 Dist t.ex bytekode
HE1034 Nat | operamy Virtuell Maskin
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: IE1103 §7Nr\ja. ; ¢ | systEm Processer Minne Karna Resurshantering
HI1025 OS Assemblerkod
ASSEMBLER ‘

Maskinkod
HE1028 uC Maskinkoden utgor ett abstrakt granssnitt som doljer
HE1041 uC bort hur den underliggande hardvaran ar uppbyggd...

...av ett antal IC-kretsar med miljontals grindar...

HE1026 Dig




Minecraft-kodtimmen

Anvand block av kod for att ta

Steve eller Alex pa ett aventyr
genom denna Minecraft-varld.
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This certificate is awarded to

Anders 0”

for successful completion of

The PHour of Code

and demonstrating an understanding of
the basic concepts of Computer Science.

i

www.code.org

Lararens anteckningar
https://hourofcode.co...
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Rev history

150301 0.1 AC
150507 0.8 AC
150813 0.9 AC
150818 1.0 AC
160614 1.1 AC

160624 2.0 AC
170725 3.0 AC

Skapad.

Utkast #1, remiss NB.

Battre introduktion.

Battre avslutning + 6vning.

Inkluderat modern datorhistoria fran forelasning #1.
Flyttat programutvecklingsmetodik till férelasning #3.
Fordjupat begreppen abstraktion och operativsystem.
Uppsnyggat infor HT16

Adderat CLI avsnitt




- S— — ENABLE INTERRUPT 1EN(08)
LOAD IMMEDIATE LDI(CA) Jump JMP(90)
BYTE 1 BYTE 2 F—ov‘rilz—':ﬁ:—avﬁz—u e 18t 4 o
I L1 | L 0
AL LA L ILOOI1IOIOM1 “d'“pl" 00000101
1100010 o0f data
JUMP IF POSITIVE JP(94) ISABLE INTERRUPTS DINT(04)
AND IMMEDIATE ANI(D4) BYTH § et avTa 2 , o
||7:11112‘1°71||||||° 7 0
10010 1]ptr diso
11010100 o000t o®
OR IMMEDIATE ORI(DC) JUMP IF ZERO Jz(98) COPY STATUS TO AC CSA(06)
I<—lm1——h—0YTE2—D
7 i 2007 i y® 7001 1 4 1 10
11011100 [1 0011 ofew diep 00000110
EXCLUSIVE-OR IMMEDIATE XRI(E4) JUMP IF NOT ZERO INZ(9C) COPY AC TO STATUS CAS(07)
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