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Approaches

Approaches I

¢ Commercial Products
Vesta (IBM)

¢ Public Domain Products
PIOUS for PVM

e Concpts
MPI-10

semantics: handle I/O like message-passing




m Objectives
Objectives I

e file access extension for NXLib

~» Paragon programming environment on workstations
e source code compatibility to Paragon Systems together with NXLib
e Intel’s PFS access strategies for workstations.

e independence of programming model
~» possible usage with PVM, MPI, etc.

e research platform for file data distribution strategies

e free availability under the GNU license terms




m Intel’s Parallel File System (PFS)

Intel’s Parallel File System (PFS)I

e mounted via virtual file system switch (type PFS)

e file striping over different 1O-nodes

e increased bandwidth (e.g. if striped on 4 nodes 8 Mbytes/s)
e synchronous and asynchronous read /write operations

e access modes (M_UNIX, M_LOG, M_.SYNC, M_RECORD, M_GLOBAL)




PFS Access Modes

PFS Access Modes.

file access modes

synchronizing non-synchronizing

access access

common common different

filepointer filepointer filepointer
Identical data || variable length| |variable length||variable length|| fixed length

unordered nodeorder unordered unordered nodeorder

PFS:M_GLOBAL|| PFS:M_SYNC PFSM_LOG || PFS:M_UNIX ||PFSIM_RECORD




PFS Access Modes
Example using PVM
Example using PVMI

M_GLOBAL M_RECORD | [client()

A infile A {
X int fd, cnt;
m(0) I nt nynum = pvm nytid();
m(1) int total = pvmnuntids();
] m(2) pfs init("pfsdhost", total, nynun;
A m(3) fd = gopen("infile", O RDONLY, M G_LOBAL) ;

] cread(fd, x, n);
seti onode(fd, M RECORD);
outfile for (cnt=0; cnt <(n/total); cnt++) {
——=1 y(0) cread(fd, nfcnt*total +nynum, n);
y(1) | /* calculate and store results */
Y2 }

y(3) | cl ose(fd);
> }




Design of PFSLib
Design Aspects

Design of PFSLibI
Design Aspects'

e access coordination

e common file pointer — different file pointer

e process synchronization




Design of PFSLib
Major Design Ideas
Major Design Ideas'

e coordination and administration instance

PFSLib-Server

e client—server—-model
PFSLib-clients: application processes ( PFSLib-client )<- -~ rprc
|
. . R i
e communication mechanism RPC [PFSL|b-cI|ent)< L E{pFSLib_Server)
|
|
— no basic communication primitives [PFSLib—cIient)<- L __F
— embedded security features LAN

e encapsulation of standard Unix calls

— distinction by virtual file descriptor




Implementation of PFSLib
Initializing Parallel File Access

Implementation of PFSLibI
Initializing Parallel File Access'

Reason: independency from mp-library

e application process set up as [PFSLib—CIientj

PFSLib-Client

@

¢ initializing datastructures of pfs_init (2 fork
PEFSLib-Server [PFSLib—Serverj |O-server
e initializing static number of 10-Server ©, register

~» extending facility to distributed server




Implementation of PFSLib
Course of Operations

Course of Operations'

PFSLib-Client PFSLib-Server

Wtual file descriptor? Ve (5 Security check
(6) |dentify request

Call synchronizing?
% Sy/gyg (7)Check virtual file descriptor
Disable timeout Check parameters

Unix call Send request (9 Handle request
(10) Modify data structures

Andyzeresponse [~ — |1 Return result




Implementation of PFSLib
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Direct and Indirect I/OI

Direct and Indirect I/O

direct 1O
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reg./reply

indirect synchronous IO

Indirect asynchronous IO
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Implementation of PFSLib
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Read /Write Operations I

Read/Write Operations

|. Get |O-ID

|. Read/Write

[PFSLi b-Client j

ile handle
|O-ID

h

[PFSLib-CIient child ]
= ~GSIGCHLD ©
@g @ °- g
32 |3 7| 3

]

N @fork s

state @ =
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Implementation of PFSLib
Client Synchronization

Client Synchronization'

Handle request
Alrle(r:gq\lfgﬁsts and cal culat_e results
for dl clients

Recelve and Send results
store parameter to al clients

of all client request




m Project State
Project State'

Current State '

e implementation completed

e test and performance improvements

e public domain beta—release in the near future

Future Work I

e disk striping (one file on multiple disks)

e distributed server




