2.1
(parallel programming model)
3
L (data parallelism)
2 (control
parallelism) (compiler)
3. (structure language
parallelism)
! la
L (shared memory model)
(tightly couple)
2. (distributed memory model)

(loosely couple)
(local memory)

3. (remote memory operation)
(active message)

(address space) (remote memory
copy) (one-sided send and receive model)



4, (thread)

(implicit)
(explicit)
(program counter) (stacks)
) ' (Message Passing Model)

MPMD (Multiple Processor Miltiple Data)
(explicit control

parallelism)
Model Data Shared Thread Remote Message
Parallel ~ memory operation Passing
Processor SIMD SIMD  SIMD,MPMD  SIMD,MPMD  SIMD,MPMD
Programming ~ Sequential ~ Parallel Parallel Parallel Sequential.
Algorithm Parallel
Data splitting ~ Compiler ~ User or User or N/A User
compiler compiler
Send/Recv N/A N/A Program One way Two ways
counter,stacks
Memory Implicit Implicit  Implicit,shared  Explicit Explicit
operation memory use  (remote
explicit memory copy)

21



Ji N e 4ivialdjl) J

IIH 1,14 > 1'in

2.2
(Message Passing Interface)
(network of heterogeneous workstation)
2.3 7

(Center for Research on Parallel Computing)
1992 (Minneapolis)
1993 1993
(MPI Forum)
(High Performance Computing Society)

2.4 3615 'rB

L (point-to-point)

3. (virtual topology)



source code

b, FORTRAN  ANSIC
6.
2.5
1 MPIINIT
MPICOMMWORLD (communicator)
2.1

1
(rank)

MPI COMM WORLD



2.6 MPICH Z
MPICH
(portable)
"(Chameleon)
MPICH
L P4
2. (Chameleon)
3. (Zipcode)
(context) (groups) (mailer)
(group scope)
MPICH
2.1 MPICH

MPICH

(routine)  MPI FINALIZE

“CH’ MPICH '

MPICH

MPICH
MPICH

(extension collective operation)
(virtual topology)



2, MPICH

28

(macro definition)

(message queuing)
communication)

2.9

(ADI

MPICH
Abstract Device Interface)
(function definition)
(device)
4
( )
(packetizing message)
(header information) (multiple buffering)

(heterogenius

(Channel Interface)

(envelope)



2.10

211

Channel Interface

L

o o1 B~ N

MPIDSendControl

MPIDRecvAnyControl

MPIDControlMsgAvail
2

MPIDSendChannel
MPIDRecvFromChannel

(data locality)

(LAN)52

IEEE 802
(peer-to-peer)

(cache memory)



212 (WAN)52%

WAN LAN
interexchange carrier
300 Kbit/s - 1.544 Mbit/s 1 Mbit/s - 400 Mbit/s

DTE 150 bit/s -9.6 Kbit/s 600 bit/s - 56 Khit/s
DCE DTE
1:1000- 1:10000 bit 1:100,000,000 bit
(Connection)
2.2
213 1
800 (/0 channel) 300

(dial-up modem)3

(‘round-trip delay) (RTT) 1
)

(unacknowledged data)
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( 10s )

“long, fat pipe”

“LFN" ( “elephan(t)” )
LFN (High-capacity packet satellite
channels) (DARPA’s Wideband Net) (T1-speed channel)
106
,(TCP segment) 1200 100
LFN 30
DS3 (45 106
LFN
3 1 LFN
L (window)
16
2
(packet? 1 LFN
(throughput) ,(segment)
(timeout)
3 (Round Trip Timing)
1
(acknowledgment)
(unacknowledgment)
9
1 (repacket)

1



1
(4-8 segment Arpanet window)

Wideband Net)
2.14

CSLIP  PPP

/
CSLIP
SLIP2 Serial Line IP
(datagram)
RS-232C
SLIP
/ 20
40
CSLIP

16

(

Zhang29, Jaindl ~ Kam"

1
(' 106error/hit

CSLIPD

SLIP

19200

20
CSLIP
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PPP

PPPD Point-to-Point
SLIP CSLIP
PPP 3
L encapsulate IP datagrams
2. (Link Control Protocol - LCP)
3. (Network Control Protocol - NCP)
(network layer protocol) (IP)
(OSI network layer) (DECNet) (Apple Talk)
PPP SLIP
L
2. CRC (Cyclic Redundancy Check) (frame)
3. (dynamic) (
(IP network control protocol)
4, CSLIP
PPP SLIP
SLIP PPP PPP

2.15

(Local Area Network)B

13
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