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Advanced Computer Systems 
Architecture

Chip-Multiprocessors: 
Applications and Architectures
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Objective
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Initializing/Creating a Ring
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Initialization Macro
#macro scratch_ring_init(IN_RING_NUM, IN_RING_BASE, IN_RING_SIZE)
.begin

.reg $ring_init_xfer $ring_head $ring_tail ring_init base_shift
.sig ring_init_sig ring_head_sig ring_tail_sig

immed[base_shift, IN_RING_BASE]
alu_shf[ring_init, --, B, base_shift, <</**/RING_BASE_BITPOS]
alu_shf_left($ring_init_xfer, ring_init, OR, ((IN_RING_SIZE/128)-1), RING_SIZE_BITPOS)

cap[write, $ring_init_xfer, SCRATCH_RING_BASE_/**/IN_RING_NUM], sig_done[ring_init_sig]

immed32($ring_head, 0)
cap[write, $ring_head, SCRATCH_RING_HEAD_/**/IN_RING_NUM], sig_done[ring_head_sig]

immed32($ring_tail, 0)
cap[write, $ring_tail, SCRATCH_RING_TAIL_/**/IN_RING_NUM], sig_done[ring_tail_sig]

ctx_arb[ring_init_sig, ring_head_sig, ring_tail_sig]

.end
#endm
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Inserting Data (put)
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Put Macro

#macro scratch_ring_put_lw(IN_RING_NUM, in_data)
.begin

.reg ring_addr

.sig ring_sig
// the following is a DECLARATION macro!, xbuf.uc.
xbuf_alloc($ring_data, 1, write) 

immed32(ring_addr, (IN_RING_NUM<<2))

move($ring_data[0], in_data)
scratch[put, $ring_data[0], ring_addr, 0, 1], ctx_swap[ring_sig]

xbuf_free($ring_data)
.end
#endm
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Examining 
Fullness/Emptiness
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Fullness Macro

#macro br_scratch_ring_full(IN_RING_NUM, IN_FULL_TARGET)
br_inp_state[SCR_Ring/**/IN_RING_NUM/**/_Status, IN_FULL_TARGET]
// You might need to use _Full rather than _Status (3.5 vs. 3.1)
// SCR_Ring... understood by the decoder

#endm
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Emptiness Macro

#macro br_scratch_ring_not_full(IN_RING_NUM, IN_FULL_TARGET)
br_!inp_state[SCR_Ring/**/IN_RING_NUM/**/_Status, IN_FULL_TARGET]
// You might need to use _Full rather than _Status (3.5 vs. 3.1)
// SCR_Ring... understood by the decoder

#endm

Removing Data (get)
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Get Macro

#macro scratch_ring_get_lw(IN_RING_NUM, out_data)
.begin

.reg ring_addr

.sig ring_sig

xbuf_alloc($ring_data, 1, read)

immed32(ring_addr, (IN_RING_NUM<<2))

scratch[get, $ring_data[0], ring_addr, 0, 1], ctx_swap[ring_sig]
move(out_data, $ring_data[0])

xbuf_free($ring_data)
.end
#endm

Putting It All Together
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Put Performance
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Preparing the MSF Receive 
Control CSR
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Manipulating CSRs

//-------------------------------------------------------------------
// Bit positions within the MSF receive control CSR
#define RX_MODE_BITPOS 22
#define RX_WIDTH_BITPOS 20
#define RX_MPHY_EN_BITPOS 19
#define RX_MPHY_MODE_BITPOS 18
#define RX_MPHY_POLL_MODE_BITPOS 17
#define RX_MPHY_LEVEL2_BITPOS 14
#define RX_RBUF_ELEMENT_SIZE 2
#define RX_EN_BITPOS 28

//If you change the next line you must change RX_RBUF_ELEMENT_SIZE below
#define RBUF_ELEM_SIZE 128 
#define RX_CONTROL_VAL1 ((0 << RX_MODE_BITPOS) | \

(00 << RX_WIDTH_BITPOS) | \
(1 << RX_MPHY_EN_BITPOS) | \
(0 << RX_MPHY_MODE_BITPOS) | \
(0 << RX_MPHY_POLL_MODE_BITPOS) | \
(0 << RX_MPHY_LEVEL2_BITPOS) | \
(00 << RX_RBUF_ELEMENT_SIZE))

//On the 2400, Rx_En must be set last
#define RX_CONTROL_VAL2      ((RX_CONTROL_VAL1) | \

(1 << RX_EN_BITPOS))

Writing CSRs

//----------- Set the receive control CSR in the MSF.
// 2XXX PRM p. 464
immed32($rx_ctl_xfer, RX_CONTROL_VAL1)
immed32(addr, MSF_RX_CONTROL_ADDR)
msf[write, $rx_ctl_xfer, addr, 0, 1], 

ctx_swap[msf_rx_ctl_sig]

immed32($rx_ctl_xfer, RX_CONTROL_VAL2)
immed32(addr, MSF_RX_CONTROL_ADDR)
msf[write, $rx_ctl_xfer, addr, 0, 1], 

ctx_swap[msf_rx_ctl_sig]
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Assignment
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