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Embedded Hardware Design @/

» Chip Design and Production

Graphics processor

- OpenGL ES |.1
- 50 Mhz (on FPGA)

IP Core Design
AES Encryption
Image Processing

RS232 Serial Port
Controller

VGA controller
Keyboard controller
Kasirga Processors




Supporting Software

» Kasirga i§lemcisi Derleyicisi - Tulpar (

(O Tikkge (%) English

Hata Konsolu
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= [@ i v Takee  culeT
Ust Diszey Dil 4| Baglant . English  Ctrl+E
R —_— . T Plklenir
]2- :TD‘;J Oykiinme Sekli 3 mavi 16 .
3 while(i<5){ 4 mov rd, 0 ; Zeay rd'e yikelenir
4 write i; 3 o
5 i=i + 1; 6 cmp r3,r4 ; 2.say biyikse bu |_§Iem 'v'ED\lIT’_ )
5 7  bgt4 ; 2.zayl biyik dedilse normal iglem yerine atlar
7 8 mow 15,
g mov r3,
10 mowv r4,
11
12 movwv rl,
13 mow 12,
14  movi0
15 mov r5,r0 ; bélimi tutmak igin
16 movil ;artrmak igin
17
18 subrinri,
19  add r5,r5,r0 jbalimun bulunmasi igin her iglemde 1 artinlir
20 cmp ri,
21  bagt-3 ;r3 biyikse
22 P compri,
23 =sub 0,1,
24  beq-5 ; esitlerse
25 cmp rl,
26 blt1; r3 kigikse, x({1.say1) in y(2.say1) ye béliminde kalani r1 de buldul
27
28  mov r3,r4 ; ¥ yi x e yikle
29 mov r4,r1 ;kalam y ye yikle
30  mov 7,3 ; x'i yokle obebi(r7) bul
31
32 mowi 0 ; v nin 0'a esitligni kontrol etmek amach
33 mov rs,
34 cmp
35 bgt-20 ; ¥ 0 dan biyikse 19 gnceki komuta git
36
37 mov ;obeb sayis yzdirilir
38 out
39 ba 32
40

Ohykindcd
Hizn

Temizle
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1010000000001100,
1001101100000000,
1010000000010010,
1001110000000000,
1011101110000000,
1110100000000100,
1001110101100000,
1001101110000000,
1001110010100000,
1001100101100000
1001101010000000,
1010000000000000,
1001110100000000,
1010000000000001,
0001100100101000,
0000110110100000,
1011100101000000,
1110111111111101,
11011100101000000,
0001100000101000,
1100011111111011,
1011100101000000,
1111000000000001,
1001101110000000,
1001110000100000,
1001111101100000,
1010000000000000,
1001111000000000,
1011110011000000,
1110111111101100,
1001100011100000,
1111101000000000,
1101000000100000;
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Supporting Software
» Benzetim yazilimlar (Java, .NET — C#)

€100 Simulator - ¥1.9 N =101 x]
File  About
Control | Setup | § Teture Setup: | Simulator Settings | Scene Parser
[~ Texture Setting
E}p Load Texture Pack 1 |
[ #\ Load Texture Pack 2 |

Load Texture Pack 3 I

Filtering: ‘Point To Paint v

Texture Color Format:

m,

* RGB 8838
" RGBA 8383
" RGB 565
— Texture -> Triangle Binding - 1 Texture Format Setup —
Comer & -> Texture & (xy): EI E] Show Binding
Cormner B -> Texture B (x.y): EI
Corner C -> Texture C (xy): Clear Binding
— Texture Alpha -
Alpha : 255
— Dutput “les)
[ _;J starting texturer module... :]

texturer module finished...
starting pixel engine module...
pixel engine module finished...
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Computer Architecture @g

» Reliablility
Soft Errors
Hard errors
Variability

» Enegy Efficiency

» High Performance

» Complexity-effective design
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Comparator Circuits

» Used inside the issue queue to keep track of
dependencies

» | comparator for each forwarding bus per tag

Forwarding Bus 4 Forwarding Bus 4
Forwarding Bus 3 Forwarding Bus 3
Forwarding Bus 2 Forwarding Bus 2
Forwarding Bus 1 _lForwarding Bus 1
T T T S Y _y_y__ ¥_ _

Comparator-1

I Match-4 ('\ _ I Match-4 (\ _
Tag-1 I Match-3 _% Tag-2 | Match-3— G =
Ready | | valid @ - Valid [ ] G -
| Match 1 | —— Comparator-1




Exploiting Comparators

» Instructions with identical tags

Result Result Result Result Result Result Result Result
Tagl Tag2 Tag3 Tag4 Tagl Tag2 Tag3 Tag4

MAARAAL

ERROR —<

T

Identical Tags

Bit

Tag-1: Match-4
Tag-2: Match-4

Tag-1: Match-3
Tag-2: Match-3

Tag-1: Match-2
Tag-2: Match-2

Tag-1: Match-1
Tag-2: Match-1
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xploiting Comparators

» Instructions with single operand

Result Result Result Result Result Result Result Result
Tagl Tag2 Tag3 Tag4 Tagl Tag2 Tag3 Tag4

ALEAEE

Unused » R56




Exploiting Comparators

» Instructions with one ready source

Result Result Result Result Result Result Result Result
Tagl Tag2 Tag3 Tag4 Tagl Tag2 Tag3 Tag4

P
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Statistics
» PTLsim (x86)

» Msim (Alpha)
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xploiting Comparators

» Unemployed Forwarding Logic

Replicated Result Result Result Result Result Result Result Result
Tag Line(s) Tagl Tag2 Tag3 Tag4 Tagl Tag2 Tag3 Tag4
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Comparator Circuits @g

» Also used at the rename stage inside the dependency
checking logic

INSTREUCTION 1 C INSTRUCTION 2 INSTRUCTION 3
1 .
Destina tion < Destination | < Destination
Sounrce-1 Somree-1 Somree-1

e — — S ————

Somrce-2 44— Source-2 44— Spurce-2
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Exploiting Comparators

» When some of the rename slots are empty ...

INSTRUCTION 1 INSTRUCTION 2 INSTRUCTION 3
Ch 7
D: Kl L ; D: E2 y D: E3

e —

51: R1 51: R2

52: Rl 52: R2
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Statistics
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Contact Information @g

» Kasirga Information Systems Ltd.

» Assistant Prof. Oguz Ergin

Tel: +90 312 292 40 59
Cell: +90 532 384 61 94
Fax: +90 312 292 41 80
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