
COMSM1302 In-Class Test 2 Reference Sheet

Hack character set reference (taken from Nisan and Schocken).

Command Pops Computes Comment
add 2 values x+ y Integer addition
sub 2 values x− y Integer subtraction
neg 1 value −y Arithmetic negation
and 2 values x&y Bitwise AND
or 2 values x | y Bitwise OR
not 1 value !y Bitwise NOT
eq 2 values x == y Test equality
gt 2 values x > y Test greater than
lt 2 values x < y Test less than

Hack VM arithmetic/logical operation reference (see week 9 video 2).



Hack assembly and instruction set reference (taken from Nisan and Schocken).

Keyword Addresses Usage
SP 0 [Address of the topmost stack value] + 1.
LCL 1 Stores base address of local segment.
ARG 2 Stores base address of argument segment.
THIS 3 pointer 0 (i.e. base address of this segment).
THAT 4 pointer 1 (i.e. base address of that segment).
R5–R12 5–12 temp segment (max size 8).
R13–R15 13–15 Temporary variables for VM translator (if needed).
N/A 16–255 static segment (max size 240).
N/A 256–2047 Reserved for the stack, including local and

argument segments (max size 1792 combined).
N/A 2048–16383 “Heap” memory for other purposes. Can be

allocated to this or that segments.
SCREEN 16384–24575 Memory-mapped output to screen.
KBD 24576 Memory-mapped input from keyboard.

Standard memory map from Hack VM to Hack assembly (see week 9 video 4).


