Parallel Machine Block Diagrams

SGI Challenge¥36 MIPS R4400 (peak 2.7 GFLOPS, 4 per board) or 18 MIPS R8000 (peak 5.4 GFLOPS, 2 per board)¥8-way interleaved memory (upto 16 GB)¥4 I/O busses of 320 MB/s each¥1.2 GB/s bus @ 47.6 MHz, 16 slots, 329 signals¥128 Bytes lines (1 + 4 cycles)¥Split-transaction with upto 8 outstanding reads—all transactions take five cycles—parallel distributed arbitration

R4400 CPUs

SGI Challenge: Board DesignL2 CacheMIPSR4400CC Chip

SGI Challenge: I/O Subsystem¥HIO—64-bit multiplexed address / data—split-read, upto 4 per device—pipelined, centralized arbitration—several transaction lengths—address remapping¥I/O board acts like a processor to memory systemHIO Bus (320 MB/s)System Address BusSystem Data Bus (1.2 GB/s)AddressDataPathAddress MapHIOPeriph.HIOSCSIHIOVMEHIOHPPIHIOGraphics

PersonalityASICsSystem / HIO BusInterface

CM-5

diagnostics network

PMPMprocessing partitionprocessing partitionI/O partitioncontrol processorsdata network control network

SPARCFPUCACHECTRLNI

DRAM CTRLVECTOR UNITDRAM CTRLMBUSdata networkscontrolnetwork

DRAM CTRLVECTOR UNITDRAM CTRL

Intel Paragon

Network�˚�˚�˚Mem

PM PNIi860xp50 MHz16 KB $4-way32B BlockMESIsDMA

rDMA

64400 MB/s$$

16175 MB/s Duplex

I/ONodesI/ONodesService

Devices

Devices2048 B

Meiko CS-2Mem

PreplyPcmd

Mem I/F

setevent

Pthread

PDMA

runthdStDMA

intrPinputDMAdescriptorsThreadsUserDataoutput controlNetworkCMD, AddrSWAP:Acceptexecute net xacts - requests from Pthread - w-blks from PDMA- SE + wt_wd from Preply

DMA from memoryIssue write-block xacts(50 ms limit)

RISC inst. set64K non-preemptive threadsConstruct arbitrary net xactsOutput protocolGenerates set-event 3 x wt_wd

�˚�˚�

srcShared Physical Address

�˚�˚�

Scalable NetworkComm.AssistInput Processing — Parse — Complete RdOutput Processing — ResponseM

PseudoMem

PseudoProc

P$mmuMPseudoMemPseudoProcreadaddrdesttagsrcrrsptagdata

Cray T3DDRAM

ReqOut

P$mmu150 MHz Dec Alpha (64-bit)8 KB Inst + 8 KB Data43-bit Virtual Address32 & 64 bit mem + byte operationsNon-blocking stores + mem-barrierPrefetchLoad-lock, Store Conditional

32-bit P.A. - 5 + 27DTB

Prefetch Queue - 16 x 64

Msg Queue - 4080x4x64Special Registers - swaperand - fetch&add - barrier

PE# + FCBLT

RespIn

3D Torus of Pair of PEs — share net & BLT — upto 2048 — 64 MB eachReqinRespOut