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YuanShen OSHIMLEIEIREZE T MITS6.081 20248918 2525 network drivero ZSR30E RS2 e 1000/ £ IXEH
M RThEE, FHEMIPIRXFUDPIR IR GG, REARNUNRGTEREEIMUDPIRAIKAL:

int bind(uinti16);

int unbind(uinti16);

int send(uint16, uint32, uintl16, char
int recv(uint16, uint32*, uinti16*, char

, uint32);
*, ulnt32);
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E1000_CTL
E1000_ICR
E1000_IMS
E1000_RCTL
E1000_TCTL
E1000_TIPG
E1000_RDBAL

E1000_RDTR
E1000_RADV
E1000_RDH
E1000_RDT
E1000_RDLEN
E1000_RSRPD
E1000_TDBAL

E1000_TDLEN
E1000_TDH
E1000_TDT
E1000_MTA
E1000_RA
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(0X00000/4)
(0X000CO/4)
(0X000DO/4)
(0x00100/4)
(0x00400/4)
(0x00410/4)
(0x02800/4)

(0x02820/4)
(0x0282C/4)
(0x02810/4)
(0x02818/4)
(0x02808/4)
(0x02C00/4)
(0x03800/4)

(0x03808/4)
(0x03810/4)
(0x03818/4)
(0x05200/4)
(0X05400/4)
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/*
/*
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/*

Device Control Register - RW */
Interrupt Cause Read - R */
Interrupt Mask Set - RW */

RX Control - RW */

TX Control - RW */

TX Inter-packet gap -RW */

RX Descriptor Base Address Low - RW

RX Delay Timer */

RX Interrupt Absolute Delay Timer */
RX Descriptor Head - RW */

RX Descriptor Tail - RW */

RX Descriptor Length - RW */

RX Small Packet Detect Interrupt */
TX Descriptor Base Address Low - RW

TX Descriptor Length - RW */

TX Descriptor Head - RW */

TX Descriptor Tail - RwW */
Multicast Table Array - RW Array */
Receive Address - RW Array */
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Receive Initialization

Program the Receive Address Register(s) (RAL/RAH) with the desired Ethernet addresses.
RAL[O}YRAH[O] should always be used to store the Individual Ethernet MAC address of the
Ethernet controller. This can come from the EEPROM or from any other means (for example, on
some machines, this comes from the system PROM not the EEPROM on the adapter port).

Initialize the MTA (Multicast Table Array) to Ob. Per software, entries can be added to this table as
desired.

Program the Interrupt Mask Set/Read (IMS) register to enable any interrupt the software driver
wants to be notified of when the event occurs. Suggested bits include RXT, RX0O, RXDMT,
RXSEQ, and LSC. There is no immediate reason to enable the transmit interrupts.

If software uses the Receive Descriptor Minimum Threshold Interrupt, the Receive Delay Timer
(RDTR) register should be initialized with the desired delay time.

Allocate a region of memory for the receive descriptor list. Software should insure this memory is
aligned on a paragraph (16-byte) boundary. Program the Receive Descriptor Base Address
(RDBAL/RDBAH) register(s) with the address of the region. RDBAL is used for 32-bit addresses
and both RDBAL and RDBAH are used for 64-bit addresses.

Set the Receive Descriptor Length (RDLEN) register to the size (in bytes) of the descriptor ring.
This register must be 128-byte aligned.

The Receive Descriptor Head and Tail registers are initialized (by hardware) to Ob after a power-on
or a software-initiated Ethernet controller reset. Receive buffers of appropriate size should be
allocated and pointers to these buffers should be stored in the receive descriptor ring. Software
initializes the Receive Descriptor Head (RDH) register and Receive Descriptor Tail (RDT) with the
appropriate head and tail addresses. Head should point to the first valid receive descriptor in the
descriptor ring and tail should point to one descriptor beyond the last valid descriptor in the
descriptor ring.

BEEIRINR AR R Etransmit descriptorflreceive descriptor,

RT BRI, FANTBEYIE{E— " receive descriptorfARBIF R TTRAG, 1 TFEFM TFIEFRTR:

(rx_ring, 0, sizeof(rx_ring));
for (1

= 0; i < RX_RING_SIZE; i++) {

rx_bufs[i] = kalloc();
if (!'rx_bufs[i])

panic("el000");

rx_ring[i].addr = (uint64) rx_bufs[i];
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Circular Buffer Queues
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Figure 3-2. Receive Descriptor Ring Structure

HINFEEHAIFE1ZEe1000 controlleriIZMACEZ 785, IFRDBALFZAFHIEIFZ AT E#E, A
REMKTAEN RRZ, REIREWFFATIFIR,

regs[E1000_RDBAL] = (uint64) rx_ring;

if(sizeof(rx_ring) % I= 0)
panic("el000");

regs[E1000_RDH] ;

regs[E1000_RDT] = RX_RING_SIZE - 1;

regs[E1000_RDLEN] = sizeof(rx_ring);

BLELFERTE T AR ? RIEZIEFM, ERFEEEP—IRANER, SEUAKFMNKE, AR
bufferf9{iIi& (e1000xFADMAR /A IEKIBEZMEIMIENTE, EFNUEMESETIEERBRNaddrFERLH
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3.2.3 Receive Descriptor Format

A receive descriptor is a data structure that contains the receive data buffer address and fields for
hardware to store packet information. Table 3-1 lists where the shaded areas indicate fields that are
modified by hardware upon packet reception.

Table 3-1. Receive Descriptor (RDESC) Layout

63 48 47 40 39 323 16 15 0
0 Buffer Address [63:0]
. Packet Checksum
8 Special Errors Status (See Note) Length
struct rx_desc
{
uint64 addr; /* Address of the descriptor's data buffer */
uint16 length; /* Length of data DMAed into data buffer */
uintl6 csum; /* Packet checksum */
uint8 status; /* Descriptor status */
uint8 errors; /* Descriptor Errors */
uintl16 special;
i

status B4 —LERSER, WTEFE:

Table 3-2. Receive Status (RDESC.STATUS) Layout

7 6 5 4 3 2 1 0

PIF IPCS TCPCS RSV VP IXSM EOP DD

XERNNERTIMZODINEN, RREEUAMMEZERZFFR, WNTEFT:

Descriptor Done

DD (bit 0) Indicates whether hardware is done with the descriptor. When set along with
EOP, the received packet is complete in main memory.

HEUKMMESEIERFE, e1000=%HIRETRET, FERPETHGINEARe1000_recv() f &z e1000
X EpEIUDPIH A M AVE X AR EFIK B E T, B T X AEAR:

static void
e1000_recv(void
{
//your code here
while(1){
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uint32 pos = (regs[E1000_RDT] + 1) % RX_RING_SIZE;

struct rx_desc *ptr = &rx_ring[pos];

if((ptr->status & E1000_RXD_STAT_DD) == 0){
return;

}

net_rx((char*)ptr->addr, ptr->length);
ptr->addr = (uint64)kalloc();
ptr->status = (uint8)0;
regs[E1000_RDT] = pos;

BRAE IRt R, F5ER,

2 UDP-IP1Y
EMESEESARMNRD, DBIAIRSRITRY 5 A BRI IRLE M,
2.1 TR

2024-12-25

RIEMITRISRIESC, FATEAKRI T XNER, ©EETHRIREIRSEN, HEXNudpi>X# & BEIx

AL S 2 e

void ip_rx(char *buf, int len)

WA EMIEIN I XFR, XV NEMRED 3R TR LRI, IPEHERIARUDPIR:

// an Ethernet packet header (start of the packet).
struct eth {
uint8 dhost[ETHADDR_LEN];
uint8 shost[ETHADDR_LEN];
uintl16 type;
} __attribute_ ((packed));
// an IP packet header (comes after an Ethernet header).
struct ip {
uint8 ip_vhl; // version << 4 | header length >> 2
uint8 ip_tos; // type of service

uint16 ip_len; // total length, including this IP header

uint16 ip_id; // identification

uinti16 ip_off; // fragment offset field

uint8 ip_ttl; // time to live

uint8 ip_p; // protocol

uint16 ip_sum; // checksum, covers just IP header
uint32 ip_src, ip_dst;

}i

struct udp {
uint16 sport; // source port
uint16 dport; // destination port

5/7
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uinti16 ulen; // length, including udp header, not including IP header
uint16 sum; // checksum

+

BINABEFAXLELENE, FERMIENSELERAEET, A LURMRSAIN N F R,

struct eth *eth = (struct eth *)buf;
struct ip *ip = (struct ip*)(eth + 1);
struct udp *udp = (struct udp*)(ip + 1);

H—EF IR EMEE X NBIEEEE X AN Ebig-endiannesstFfifi, MaemutEAVEEMZ/)\inTF
fif, AtFENEIL —MFHRKENFREEL,

22 MO PX 52 E

BRINEMAT iwOEFXBERD, EELRIRXEI— TSRS, 0 FXFR:

struct udp_queue {
struct udp_packet *packets[UDP_QUEUE_SIZE];
int head;
int tail;
int count;

+

struct udp_port {
struct udp_queue queue;
int bound;
int pid;

s

YuanShen OS#E 65536 NUDPIR, B MROEBEF16 TR, SRRFARLENHEXZHEF. i)
[E:d RE TSR RS A:

int bind ;
int unbind ;

ENHEHFEES, IRENENNMHEONboundFRENF, TiER T REUX MROMIpid. =HZMERKEY
BHE, XMIRONSE X /BN MR, FEI(INSEHEEFIRAICRAERIERERIAEROS,
e LR E R iR,

e BRERERNER, BERERMELNEROSENRGA, ARRERANEFIXZEEZRT, &
[EEBIRCATRA X N BYRA T 2 H,

Mzt
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nettestillix

T_IHE B 52 Apython nettest.py rx;lIUDPIR X BVIEUREE ST, FAEEITmake gemu, KRIVIRSCIEWALTN, i
%MTI%T

.. .va 0x0000003ffffffoee : idx 511 pte 0x009000007000730b pa 0x000000008000a0(
init: sta rting sh

$ arp rx: received an ARP packet
ip rx: received an IP packet

B Apython nettest.py txAILUMIIXUDPIR X B4 3XBES ], iB{Tmake gemufgiiiAnettest txfa ] LARERE] A
L HInettestiZWE] T qemuBIM £ & ZE M SRBIIR o

SEMK

E10005: RFA: Intel. (2009). 8254x Gigabit Ethernet =28 5014 FF & F 1.
https://pdos.csail.mit.edu/6.1810/2024/readings/8254x_GBe_SDM.pdf

WEIREHSELE: MIT. (2024). Lab: Networking. https://pdos.csail.mit.edu/6.1810/2024/labs/net.html



