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e Not inout

O out=notin

e And a
o out=1if(a==1andb==1),0otherwise b out

e Or
o out=1if(a==1o0rb==1), 0 otherwise
a —»
e Xor
o out=not(a==Dhb) b—»

e Mux - Multiplexor:
o out = a if sel == 0, b otherwise
e DMux - Demultiplexor:
o {a, b}={in, O} if sel == 0; {0, in} if sel ==

2/—» out

sel

a_
b —|

a
t
And out b ' ou

e Notl6, Andl6, Orl6, Mux16, Or8way, Mux4way16, Mux8way16, DMux4way, DMux8way
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/¥** And gate: *out=1if (a==1and b == 1), 0 otherwise **¥/
CHIP And {
IN a, b;
OUT out;
PARTS:

// Put your code here:
Nand(a=a, b=b, out=x);
Not(in=x, out=out);

out
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E%;Hardware Simulator - D:hack', Chips'Project 1% Xor.hdl - |EI|1|
File  View Run Hel

m»(l

‘ Chip Mame : Tirme: ID

Animate: Format: Wiew

. V Sluw Fa‘st |Programﬂnw _v”DemmaI_v”Scnpl _v|

load Xor,
output-file Xor.out,
Ccompare-to Xor.cmp,

Input pins Output pins cutput-list a$B3.1.3 b%63.1.3 outsB3.1.3;
Mame Walue Mame Walue
5 = i set a 0,
2 o set b 0,
b [1]
eval,
output;
set a 0,

set b 1, test
HDL out,pl’lt.: Scrit

proc ra.m set a 1,
set b 0O,
eval,
output;
HDL |Imernal pins set a1,
set b 1,
A4 ¥or (exclusive or) gate MName value eval,
A4 if a<rb out=1l else out=0 hota T| |outpus:
CHIP ¥or { noth i
I a,b: % ]
00T out: e ]
PARTS:
Not (in=a,out=nota);
HNot (in=b,out=noth);
And (a=a,b=noth,out=x);
And {a=nota,b=h,out=vy);
Or ({a=x,b=y,out=out);
i
| i a | i

[Script restarted

Elements of Computing Systems, Nisan & Schocken, MIT Press, www.nand2tetris.org , Chapter 1: Boolean Logic slide 6
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[ Hardware Simulator - =10l =]
File  View Ru
— Animate: Format: Wiew
1 1
Slow Fast IPngramﬂnW _v”DECImaI_v”Scrlpl _vI
=
Chlp MName : | Tire I—D LT R
output-file Xor.out,
= = Compare-to Xor.cmp,
Input pins Output pins cutput-list a$B3.1.3 b%63.1.3 outsB3.1.3;
MName Walue MName Value
3 5 1ES3ERD
2 e set b 0,
b o
eval,
output:
1 o,
set b 1,
HDL N
output;
proc ra.lll set a I,
set b 0O,
eval,
output;
HDL |Imernal pins set a1,
- zet b 1,
A4 ¥or (exclusive or) gate MName value awal
A4 if a<rb out=1 else out=0 hota T Dllt.pl’lt.'
CHIP ¥or { noth i
I a,b: % ]
00T out: ¥ il
PARTS:
Not (in=a,out=nota);
HNot (in=b,out=noth);
And (a=a,b=noth,out=x);
And {a=nota,b=h,out=vy);
Or ({a=x,b=y,out=out);
i
o | ol 4 | i

[Script restarted

Elements of Computing Systems, Nisan & Schocken, MIT Press, www.nand2tetris.org , Chapter 1: Boolean Logic
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E%;Hardware Simulator - ps\Project 1'Xor.hdl =13l
File  View Run Help
m > , . « % ﬁ. V e Animate: Format: Wiew
e 1 1
H Sec? = Slow Fast IPngramﬂnW _v”DemmaI _vl Script _vl
B . load Xor
Chip Name : e : I :
‘ P I}(Dr o output-file Xor.out,
- - Compare-to Xor.cmp,
Input pins Output pins output-list a$B3.1.3 bsB3.1.3 outdBa.l.3;
Mame Walue Mame Walue
T = i zet a 0,
a o set b 0,
b 1
eval,
output:
set a 0,
set b 1,
HDL b
output;
program
set b 0O,
eval,
output; Output
HDL ||merna| pins oet a1, file
n set b 1,
A4 ¥or (exclusive or) gate Mame Value eval,
A4 if alxb out=1l else out=0 hota 0| |output:
CHIP Xor { oth a
I a,b: X i)
00T out: 7 ]
PARTS: | a | b | out |
Not (in=a,out=nota); | [i] | ] | ] |
HNot (in=b,out=noth);
And (a=a,b=noth,out=x); l 0 l 1 I 1 I
And (a=nota,b=b,out=v); | 1 | ] | 1 |
Or ({a=x,b=y,out=out);
1 | 1 | 1 | 0 |
1 I i 2| | i

End of script - Comparison ended successfuly

Elements of Computing Systems, Nisan & Schocken, MIT Press, www.nand2tetris.org , Chapter 1: Boolean Logic
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a —» 16
_-' half _b" sum _."' sum X +’ 16_bit 16
adder b - full 16 adder <P out
. > carry adder | carry y —~<—
c —m
f no
T T T T i out (x, y, control bits) =
xty, xX-y, ¥°X,
X 0: 1! _1!
16 bits
ALU out X, ¥, X, 7Y,
y 16 bits
16 bits x!', y!,
l l x+1, y+1, x-1, y-1,
x&y, x|y
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RAM

load

—>

16 bits out

RAMn —~<»

address 16 bits

—~>

log,n
bits

Chip name: RAMn n and k are listed below
Inputs: in[16], address[k], locad
Outputs: out [16]

Function: out (£t )=RAM [address(t)] (Lt}

If load(t-1) then
RAM [address(t-1)] {t)=in(t-1)

Comment : “="1is a 16-bit operation.

The specific RAM chips needed for the Hack platform are:

Chip name n K
RAMSB 8 3
REM&4 64 6
REAM512 512 )
REMAK 4096 12

RAM1GK 16384 14
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Steganography and
History of Cryptography
Dr. Ron Rymon

Efi Arazi School of Computer Science
IDC, Herzliya. 2013/14
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https://docs.google.com/presentation/d/1pnqMcqEST7hn_4XGA28nHKzZt6r9gToa5NAERiX_EpE/editslide=id.p4
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Kaggle is the place to do data
science projects

https://www.kaggle.com/ N
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Titanic: Machine Learning from Disaster
Start here! Predict survival on the Titanic and get familiar with ML basics
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https://m.youtube.com/watch?v=aircAruvnKk
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