L2 Stripper a Header Field Extractor

o extrakce a priprava dat pro Matching
Engine a Edit Engine z prichozich
paketu

- Data pro Matching Engine ukladame do specialnich registru,
tzv. sad unifikovanych hlaviCek

- Data pro Edit Engine tvori hlaviCku paketu v DRAM
e zapis celého paketu do DRAM

 dva oddelene bloky (L2 a L3)

- Umoznuje snadnou zmeénu L2 média pouze vymenou nebo
rozsirenim L2 Stripperu



Specifikace bloku
L2 Stripper

extrakce zdrojove a cilové MAC adresy, popr. VLAN ID a
jejich zapis do unifikovanych struktur

zapis typu IP paketu a informaci o VLANu do L2_Status
registru

zapis paketu do DRAM
vlastni IP paket predava Header Field Extractoru

Header Field Extractor

analyza IP paketu, pouzité protokoly, atd. a extrakce dat do
unifikovanych struktur

zapis informaci pro Edit Engine do DRAM



Probléemy s oddelenim L2 a L3 casti

oba bloky musi zapisovat do struktury
unifikovanych hlavicek

oba bloky musi zapisovat do pamet
DRAM
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- vyloucCeni souCcasneho zapisu

- nektereé informace pfrislusejici L2 Stripperu musi zapsat
Header Field Extractor



L2 Stripper — soucasny stav

 Implementace ve VHDL

- Ethernet, vCetné VLAN
- IPv4, IPv6, ARP

- stavovy automat

 behavioralni simulace s realnymi daty
(tcpdump)

 synteza, overeni casovani
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L2_str\L2S_core\Behavioral['state’]
Concurrent Statements

Process Declarations data_reg : process(clkd_vald_in.sor_wen)

hold input data, genarate write signals

~ generate DRAM wiite signal
- generate SOR wiite signal, if enabled

(dram_rdy = 0) and (sorrdy = 1)

s van <=0~ clear VLAN tag
12_ype <= (others = 0);
er o

- done wiitng to DRAM

<= dal
Girdy <= dack - daa input is diving HFE
dram_wr <= ~ data input enable

~ enable wrile to SOR

- wite data into DRAM

conv_std_logic_vector(srcmac_reg,uh_adrlength);
data inpuit enable

error flag in STATUS reg

conv_std_logic_vector(sremac_reg+1,un_adrlength):
- data input enable

eger(unsigned(data)) = ipvé_tag

e, others

wiite TATUS 1

- disabld data input 12_type <= ipva_type;

ddy <=

conv_integer(unsigned(data)) = ipv4_tag

hon_iteger(unsigned(Cata) = vanag |

conv_std_logic_vector(srcmac_reg#2,uh_adrlength);
I

conv_i = ipva_tag ta input enable

. 4
S RN

integer(unsigned(data)

conv_std_logic_vector(dstmac_reg,uh_adrlength);
data input enable

didy <= 0. - disable daia nput

tag_proc
unknown_type:

o conv_std_log“ctor(vian_reg,un_adriength),
input

O
©

PP
di_rdy 0

A

12_type
di_rdy

Th_adr <= conv_std_logic_vector(dstmac_reg+1,uh_adrlength);
~ data input enable

Signals - Status
S Q. & UEE:NLT FESET ~ STATUS set vian flag,
v N J=h
DWR ar [ Architecture Declarations
SREQ  ar o ety G) 2, ' sional data : std_logic vector(1s dowto 0); - Internal daia register
2 Sonal daraval s Togres
Gae a0 Do conv_imeger(unsigned(data) = arp_tag o egernsignedai) ven 29 uh_adr <= conv_std_logic_vector(dstmac_req+2.uh_adrlength): inal o ten: sidlooic W wite enable
: P signal isVlan © sidlogc - VAN type flag
SAw  ar o 28 o et dsabe signal 17 type : “tiype!
SAEQr Or (others = '7) i o ©) Sonal err s fogle:
Twce  ar o @8
s e B (e @val = 1)
data val INT a8
fsua N w6
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et i Dk
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State Register Statements
Global Actions.
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DI_RDY—— > DI_RDY
DRAM_DONE —— > DRAM_DONE
CLK[ >——CLK DRAM_OUT[15:0] e > DRAM_OUTI[15:0]
DRAM_RDY [ _>—DRAM_RDY DRAM_REQ—_ > DRAM_REQ
D ACK[>——D_AcK DRAM_WR—— > DRAM_WR
D_IN[15:0] [ ===—==tD_IN[15:0] D_OUT[15:0}fmmmef > D OUT[15:0]

D VAL[ _>——D_VAL D WR——— >D WR
EOP_IN[_ >—EOP_IN EoP_ouT—— > EOP_OUT
ERR_IN[ >——ERR_IN SOR_REQ—— > SOR_REQ

RESET [ )>——RESET STATUS_OUT[7:0] et > STATUS_OUT[7:0]
SOP_IN[_>———SOP_IN STATUS_WR—— > STATUS WR

SOR_RDY [ >——{SOR_RDY UH_ADR[4:0]jmmmd > UH_ADR[4:0]
UH_OUT[15:0]fmmmef > UH_OUTI[15:0]
UH_WR— > UH_WR
L2S core
DI_RDY—— > DI_RDY
DRAM_DONE—— > DRAM_DONE
CLK[ >——cLk DRAM_OUT[15:0] femme > DRAM_OUT[15:0]
DRAM_RDY [ _)>—DRAM_RDY DRAM_REQI— > DRAM_REQ
D _ACK[ >——D_AcK DRAM_WRI—— > DRAM_WR
D_IN[15:0] [ ==——=tD_IN[15:0] D_OUT[15:0}fmmmmf > D OQUT[15:0]

D VAL[ > D_VAL D_WR [ >D WR
EOP_IN[_>—EOP_IN EOP_oUT—— > EOP_OUT
ERR_IN[O——ERR_IN SOR_REQ— > SOR_REQ

RESET[_)—RESET STATUS_OUT[7:0]fmmmmme > STATUS_OUT[7:0]
SOP_IN[[_>———{soP_IN STATUS WR— > STATUS WR

SOR_RDY [ >—{SOR_RDY UH_ADR[4:0]f====={ > UH_ADRJ[4:0]

UH_OUT[15:0] e —> UH_OUT([15:0]

UH_WR

— >UH_WR

L2S core



Header Field Extractor — soucasny stav

e Jednoduchy procesor
e navrh architektury a instrukCni sady

- optimalizovan pro instrukce pfesunu dat, podminéné skoky,
logické operace, operace na bitoveé urovni, podpora smycek

- pouze omezena aritmetika
- podpora preruseni od chybovych stavu

- velka sada universalnich registru, spolu se specialnimi (V/V
porty, CitaCe) mapovany do jednoho pametoveho prostoru

 nekteré komponenty implementovany
ve VHDL



$ld: Instruction-set-sunmmary.txt,v 1.2 2002/11/08 16:27:52 xfried00 Exp $

HFE processor instruction set sunmary

e e e e e e e e e e e e e e e m e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e mm e m o mmm ==
| Mhenoni ¢, operands | Description | Instruction format

|

| MOVC const16 | Move 16 bit constant into accunul at or | 11 cccccccccccecccce

| __________________________________________________________________________________________
| MOVR dst,src | Move src register to dst register | 100000 dddddd ssssss

| MWVB8 |[|/h,dst,src |Mwve | ow high byte of src reg. into dst reg. | 10111 h dddddd ssssss

| SWP  reg | Swap high and | ow byte of reg | 00000001 XXXX rrrrrr
Ao stiere addition sre s dst o as T | 100100 dddddd ssssss
TS res legiea smiftregiens T | 00000010 xxxx rrrerr
sr res Logical shift regright | 00000011 xxxx rrrrrr
MO stere | Jiogical MG dst mDsre o ast | 100001 dddddd ssssss
R astere | logical o dst Rere et T | 100010 dddddd ssssss
or res |Logical NOT; NOT reg = reg | 00001001 xxxx rrrrrr
| DS dst, const8 [8bi¢ logical AND low(reg) AND const = acc | 0100 ccoccoce rrrrrr
| O dst.conste |abit logical GR low(req) CR const o> ace | 0101 cececese rrrrrr
| OF  reglregz |compare regl and regh st zEO ey | 100011 rrrrer rrrrer
e e e teiear T | 00010000 iiiiiiiiii
ez e {hum to e it zmotieg ser T | 00010001 iiiiiiiiii
Nz iadr oump to iadr it ZeROfiag not set | 00010010 iiiiiiiii
| IES b iadr | Joump to fadr i1 bit b of aceisset | 0110 bbbb iiiiiiiii
| IVPBC by adr | |oump o fadr if bit b of ace isnot set | 0111 bbbb iiiiiiiiii
Lo iadr | ot loopregico T | 00020011 iiiiiiiiii
ot adr | erosedwe et T | 00010100 iiiiiiiiii
rer T |Return fromprocedure | 00010101  xxXxxxxXXXX
Cieer T |Return frominterrupt | 00010110  xxxxxxXXXX
e T e meration T | 00000000 xxXXXXHXXXX
ot o o o o o e e e e e o e e e e e e e e e e e e e e e mmeemeao oo /-\-------------------;\-

VEB LSB
NOTES:

- accumul ator is maped into nenmory on adress OOH (acunul ator = reg(00H))
- source operand may be adressed indirectly using | ND REG (3FH)

* h=0=>1lowsrc); h=1=>high(src)



Ostatni soucasti

« MARBLE

rizeni zapisu do sad unifikovanych hlavicek
adresovani v ramci skupin téchto registru
testovani prazdnosti sady registru a jejich alokace
iImplementovano ve VHDL, syntetizovano

e (Citace
- udalosti typu Start Of Packet, ruzné chybové stavy, velikosti
paketd, ...
- nekteré Citace mapované do pametovéeho prostoru procesoru



in[0

uh_rdy[ >

in[1

out

uh_wr

req[ >

clk[ >

reset

done

addr_in[4:0][ D

{ > rdy

in[0
in[1

out

aclear

aset

clk_en

clock

cnt_en q[1:0];
data[1:0]
sclear

sload

et > addr_out[6:0]

updn

counter_up_aclear_cloci 2

d_in[15:0] [

{ >d_out[15:0]



