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Exam Format

50 minutes, 10% of final grade (same as a project!)
Closed book, closed note

10 true/false questions

~2 pages of multiple-choice 5-option questions

~3 pages of short-answer free response

NO extensive coding or long-form essays

Scientific and graphing calculators allowed



Review Strategies

Review slides and notes (linked from calendar)
Review quizzes (available on Canvas)
Review labs and examples (available on stu)

Write problems for yourself and your friends;
check your work against each other

Solve problems from the textbook (Ch.1 - 3.2)



Core Theme:

Opening Black Boxes



(General Issues

» Systems are collections of communicating
components.

 Modern computers are comprised of a large
number of large and diverse systems (both
nardware and software).

 How do these systems work, and how do their
internals impact external systems?



Core Theme:

Computer as Other



(General

lSsues

How do we (as humans) interact at a low level

with a digital machine?

What kinds of tools facilitate this interaction?

How do we use computers to solve problems?

Computers are less flexib

must we do to accommoc

e than we are: what
ate this difference”?



Core Theme:

Information = Bits + Context



(General Issues

How do we represent non-binary information in a
digital system?

ow do specific encodings work”

How do we convert information to/from various
encodings”?

Do the transformations preserve all data”?



Course Topics

Shells (bash and scp)
Basic file utlities (cd, Is, cat, ¢p, etc.)

Command line parameters Terminal interface

Text editors (nano, vim, emacs)
Build systems (make)
Preprocessing
Compiling
Assembling
Linking
Breakpoints
Watchpoints
Single-stepping
Static
Stack
Heap
Pointers
Strings
File 1/0
Getopt
Structs
Typedefs

Bitwise operations

Compilation

Debugging

Memory model

\ C language

|

\ Cand Unix/Linux \ 7 €S 261 ,’ Binary representations
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Also: Chapter 1 (Overview of 261)
excluding 1.8 and 1.9 (covered in 361)

Binary
Ocral
Base conversions
Decimal
Hexadecimal
Big
Endianness
Little
Unsigned
Sign magnitude
Integers

Ones’ complement
Two's complement
AND
OR
XOR
Bitwise operations '
Left shift

) Logical
Right shift .
Arithmetic

Normalized

_ _ Denormalized
Floating point

Infinity (+/-)
Not-a-Number (NaN)
ASCII
Text
Unicode
RISC vs. CISC
Machine code Opcodes
Code
Registers

Assembly code
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Max Numbers

Word size w

Value _ 16 32 64

UMax,, OxFF OxFFFF OxFFFFFFFF OxFFFFFFFFFFFFFFFF
255 65,535 4,294,967,295 18,446,744,073,709,551,615

I'Min,, 0x80 0x8000 0x80000000 0x8000000000000000
—128 —32,768 —2,147,483,648 —9,223,372,036,854,775,808

I'Max, Ox7F Ox7FFF Ox7FFFFFFF Ox7FFFFFFFFFFFFFFF
127 32,767 2,147.,483,647 9,223.,372,036,854,775,807

OxFF OxFFFF OxXFFFFFFFF OxFFFFFFFFFFFFFFFF

0x00 0x0000 0x00000000 0x0000000000000000

Important numbers. Both numeric values and hexadecimal representa-
tions are shown.




Denormal Example

* Ux06 =0 0000 110

 EXp = =1-2%1-1)=1-7=-6
¢ Sig = =0.75

e Value =0.75x2%=0.0117



