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ABOUT Mk MARK OSKIN

| don't do emall, but | do respond to txt messages: 206-293-9456
OH: Wednesday 9:30 - 10:30, CSE 480, but happy to SkyPE / ZOOOM by appointment.
Writing software & designing hardware for 37 years. | hate computers & technology.

'm a morning person and go to bed at /pm. | live in two worlds (Whidbey & Edmonds).







EeoU | MY
RESEARCH

Processor-
IN-memory

Quantum
architectures

Dataflow

Corensic

Determinism/
Hypervisors




WHO ARE YOU!



WHALI IS 469

* How computers actually work

*  Assembly programming (2 weeks)

G dnicnical 5 stage pipelined processor (4 WeeKs)
- How to make processors fast(er) (2 weeks)

B npse beyond the CPU (| week)



O PATHS 10O 469 SUCCESS

25%
25%
O stage
5% ProCessor in
M/ simulation
o 25%
rite
aY]Sl)ﬂ:Jer%d Some Homework
assembly

Demonstrate

HW “hello

world” \ 5 stage

Processor In
hardware

FAQ: Can you hedge your bets! YES! 75%



I HE HARDWARE PATH

I you choose this path you & your friend need to supply your
own hardware. Unfortunately CSE/ECE does not have the
support infrastructure anymore to loan it to you.

Downside: it costs $40. Upside: you get to keep it.

If you really want to do the hardware path and $40 is
the issue, contact me privately and Pll take care of it.

You can buy these from Amazon, tindie,

TinyFPGA BX digikey, and from tinyfpga directly.

FAQ: Can | use my own hardware If | already have it! YES!
But we can't necessarily support you as well. YMMV.



HW PATH (CONTINUED)

 TinyFPGA BX contains the ICE40LPSK chip.
» Has a complete open source tool chain, which is what we will be using.
« FAQ:Yes the toolchain is ....buggy... they all are.

* FAQ:Yes you can use the commercial tool chain if you want. [t's free.

» Has support for about 7000 gates. Of these, about [500-3000 will be used by
the “debugger’.

» 4000-5000 gates i1s not a lot. Because of this the HWV path will implement a
stripped down 32 bit (most likely) ARM processor. Software path 64 bit.



e SO | VWARE PATS

 Design canonical > stage pipelined processor in
Verilog.

» But only has to work correctly on iverilog or verilator.

» Don't underestimate the leap from simulation only
pased design to real HWV. The gap Is In discipline,

feedback and time (frustration).



BY WEDNESDAY

- Choose a partner. Yes you can do the

homework and project alone, but 1t Is not
recommended.

- Choose a path. [f you are choosing the HW
path, buy the HW ASAR



VY 1O FALL TRIS CLEASS

Don't do the project or start the project too late. The project is hard.

Don't show up to class, particularly if you want to pass the midterm and

final.

Don't produce working homework or project solutions. You can test your
designs to success. There’s no reason to turn in a non working
solution.

Don't work as a team with your partner. VWe will interview you separately
for each milestone In the project. We do this specifically to identify if one

team member is “slacking.



HOW 1O SUCCEED

Start homework and projects early.

Test your designs carefully.

Work effectively as a team.

Start small but sure with your knowledge, and build

You don't necessarily need to take notes in class or even read the book, but you do need to
learn the way that you learn best.

+ e.g. | never read the textbook for a class. But what | discovered is if | showed up to
lecture and took notes — even if | never read them, which was often the case — then |

did fine.

+ Caveat: | know many of you learn from reading too. The key is to know yourself and do
what is best for you.



HOW IVIEW MY |JOB FORYOU

SlECGiLire:;

* | give you the high level view of whats going on

* | separate the wheat from the chaff for you

* In other words, | hope to teach you to fish, not to give you a fish :)
» Qutside of lecture:

* ['ll be building this processor too, with you. Through shared suffering...
...hopefully | can help you with details.

+ What you won't get from lecture:
* Precise details. You need to pick these up from the reading materials and from doing the homework/labs.

° In summary, show up, pay attention and work hard. If you do this and fail, then | failed
you. But if you don’t do these things and fail, then you failed yourself.

Kind of a metaphor for life?



e | ecture Is 2 hours lo

OTHER RANDOM THINGS

ng. It | forget

me that we all need -
way.

dlease remind

0 stop and t

e a break mia

» [here isn't actually a need for 2 hours of lecture.

- We'll spend some time doing “office hours”

ike things and tutorials and such.



http://www.antiguark.com/sliderule/sim/n909es/virtual-n909-es.html|

The governing ODEs (5) and (6) can then be used to determine the discrete rates at each

S .
o

oA 8)

m

: 1
» \\ Vi = —g — §PW|W|

As shown in Figure 3, the rates can also be approximately related to the changes between
two successive times.

: dh Ah hit1— h;
hz' _ =20 i+1 7 (9)
dt At tin — t;

' dV AV Vier — Vi
Vv, ~N o — 1
dt At tz‘+1 — tz ( O)

Equating (7) with (9), and (8) with (10), gives the following difference equations governing
the discrete state variables.

hix1 — h;
tiv1 —
Viei — Vi 1 CpA
= = —g — SpViIVi| = (12)

tiv1 — t; 2 m


http://www.antiquark.com/sliderule/sim/n909es/virtual-n909-es.html
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At first, ENIAC was an "FPGA”

)






\ Then 1t became a “von
Neumann”
MICroprocessor

a1




But for the record...

John von Neumann John Eckert John Mauchly



Kathleen McNulty Mauchly Antonelli, Jean Jennings Bartik,
Frances Snyder Holberton, Marlyn Wescoff Meltzer,
Frances Bilas Spence and Ruth Lichterman Teitelbaum




m—DSAC

Maurice Wilkes




Atanasoff-Berry

e

basemen! of Physics Hal

tiowa S
Atsnasoft-Berry Computer (ABC). it
§ the first 10 use four basic concepts
nd in today's computers

ICIronics, regenerative memaory
mputation by direct logical action

@ the binary (base-two) number
rstem

te. Known now as

readers. The memory consisted
of devices calied capacitors
which stored bits as electronic
charges. These were embedded
in two memory drums. This
computer was a special-
purpose machine designed o
solve systems of up 10 29
simultaneous equations in rel
unknowns.

e e v v o

y = Washgion

v World War "?*‘.‘;?{t

Because he left, the ABC was AP
not patented. however. tme e
has proven that s design
features such as logical
CrTUlts. reQenerative memory.
2nd electronic computing were
2 brifiant achievement.




ST FORWARD ~ 10 YEARS
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ST FORVWARD ~ 30 YEATSS
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BAND 50 YEARS. .. AND 1O

Fimctional umas
wrih register cache
(8IU,4FP,2LD,2 ST)
¥ ¢ ' o] DTLE
Icache Register Fik » (123)
Line | 512 x64 ) -
Pre dictor (16R+3W) > | FT™ Deache
+ * 64 KB
=3 | perttread T 4 ri
| | | I PClndex
Thread [ i
Chooser (¢ Load
\ /‘ per frread Quenue id
bffer i Register Out- of-order
Rerams [ ] 159 Queue l
> ;?dKlg —»- 4_,\ (128) SE;";
X
‘ cache (o nl IF  |aw
—* Eranch/honp T 36{:58 ( f
: Stops  —a= mem
» Preditors
Quenae/ i ctrl)
merge
% ITLE tffer » Vitm
PC Cordrol = (128 Fik o




