‘AD-A140 851 INTRODUCTION TO THE POKER PARALLEL PROGRAMMING
ENYIRONMENT(U)> PURDUE UNIVY LAFAYETTE IN _DEPT OF
COMPUTER SCIENCES L SNYDER RUG 83 CSD-TR- 434/6

UNCLASSIFIED Ne@e14-8a-kK




W '1‘ A P SN Jr S St et St R, -i.‘ A

EEEE

| B
FEEFEEER
EEE

ot HE
= 1.8
25 .

o S e
‘L

. " MICROCOPY RESOLUTION TEST CHART L
- \ NATIONAL BUREAU-OF STANDARDS-1963-A

--u:‘\.‘\'\ .-.‘\\. \ ‘..'~_..‘..
RSN Y Y -'\'1. oy '.' '\ _\-.‘ e

13..::‘s &V‘\\\h S ‘\ .\" ~ \r"x SYLN 1

L ’('( 0y AR -..:...‘-'.-
ﬂs PG _,:_,.. : oS
4 ? et Tt



) et Jwmd ‘
e

-
-

RN
A A /
ARSI NG 8 *

YT WM N
: Y -1
2l

Introduction to the Poker Parallel
Programming Environment

2
b
9
5
A
%

A
X1 4
% Sad

0 5%
¢

by

.
4o
0y

)
)
A\l
i’
Vi

>,

Lawrence Snyder

DTIC

ELECTE
MAY7 1884 |

SR —
SR o X
NRASARSAXIX)

QDA

)
! y /j B .
[ R R <=l
| EREROER
- . A e »
b RN K
[ " “.’."A,“" XA

. ol
o WL W P W

Approved for public releasef
Distribution Unlimited

Lommmon STATEMENT A

IR TR

XIS

The BLUF. CHiP Project

Pordue Uncsine ]
Depariment of Computt Sciences
Math Serences Binlding
Weost Labvette, Inden e 1790,




RO AR A A S T I AR

Unclassified

~ SECUNMITY CLASSIFICATION OF THIS BPAGE (When Dete Entered)

! REPORT DOCUMENTATION PAGE BEFORE COMPLETING FORM
Fe . REPO NUMBER . 2. GOVY ACQESHON NO.| &‘:} P.ENT'S CATALCG NUMBER
] CSD-TR-434 ﬁ 7;/0 ﬁ?
4. VITLE (and Subtitle) S. YYPE OF REPORY & PERIOD COVERED
: INTRODUCTION TO THE POKER PARALLEL Technical, interim
; PROGRAMMING ENVIRONMENT 6. PERFORMING ORG. REPOAT NUMBER
§ 7. AUTHOR(S) 9. CONTRACY OR GRANT NUMBER(S)
) Lawrence Snyder 100014-80-K-0816
awrence ony NO0014-81-K-0360
2 ). PERFORMING ORGANIZATION NAME AND ADDRESS 1. ::ggl.l=°!.|.‘¢==r:..a’0‘°:.!g.?. 7A8K
h Purdue University .
¢ Department of Computer Sciences Task SRO-100
A West Lafayette, Indiana 47907 2
' 1. CONTROLLING OFFICE NAME AND ADDRESS 12. REPORT DATE
L Office on Naval Research August 1983
;;' Information Systems Program 1s. "z""" OF PaaGks
; : Viraind
f: ﬂé%%ﬁ(%mm: Trom Contreliing Office) | 15. SECURITY CLASS. (of this repert)
§ Unclassified
WEW—T_WW:—
. SCHEDULE
»
; I'6. OISTRIBUTION STATEMENT (of this Report)
S Distribution of this report is unlimited. DISTRIBUTION STA?'BMENT A
) Approved for public releasef
Distribution Unlimited
%
K 17. DISTRIBUTION STATEMENT (of the abetract entered in Biock 20, If dilferent frem Report)
1. 'U’PI..!IIINYARV NOTERS
g MAY7 1984 .
1Y .
a
* - 19. XEY WORDS (Continue on s olde i y and idontify by Bleck number) E
parallel programming, parallel software, parallel operating system,
Poker, XX, CHiP Computer, programming environment, lattice
: ’ 20. ADSTRACT (Continue en reveree olde If necocoary and idontify by dleck number)
The Poker Parallel Programming Environment is a graphics-based, interactive
1 system for programming the Configurable, Highly Parallel (CHiP) Computer. De-
2 sianed to support nearly all aspects of parallei programming in one integrated
b system, Poker has been implemented as a ( 35,000 line) C program on the VAX
11/780 under UNIX. It provides a number of novel features including graphics
2 programming of parallel processor communication.
1 —— M A d
. DD ,j5n"5s 1473  goimion oF 1 wov e 18 ossoLETE Unclassified
h S/N 0102.LF.014.660!
N SECymItTY cuamcn?nou oF THis PAGE (ﬁn Dete Euna
]
; . N ——— e e s e ‘
¥ - ; .l'fa';i;'." B . e R £ 4 A . SN
{' ”‘v:(‘.‘~,‘ ".‘ '\ e " '-... '.v Fag) - f. . .’.-.,.;q..- ‘-.;.. -.‘..".- .'\..\.."""'-5..'-. o ‘.r\.'-\-.- S NN q‘% '\'.\‘ *'\;. ay \ ..\ > ‘\ \ N



Introduction to the Poker Parallel
Programming Environment

by
Lawrence Snyder
Department of Computer Sciences
Purdue University
West Lafayette, Indiana 47008
CSD-TR-434

DTIC TAB

Accession For '
NTIS GRAXI

Unannounced d
Justification —

e e $% =

b e

ip1st

I/

By .
| Distribution/ .
Availabil 1??_, Co_{e_a
Avail and/oP
Special

L

------

RO PN




1%y
[ 5
;
.
1)
.l
.
J
'l
P
;
)
.
I}
»

s
.
1
.
?
L}

5
£ .

PP
e 22

Intreduction o the Pokor Paraliel Programming Eavireament

. Lawrence Snyder
S Department of Computer Sciences
_— Purdus Usiversity
R West Lafsyerte, Indisss 47907
N
ABSTRACT For example, Figure 1 gives an algorithes that
:nmo:t:o a':‘:o e;.?-nng:'do- .a::.(m nlpun:-.
Paniliel Programamisg Eaviroe- nds the mazimum of u set of aum stored one per
..3'.""' .htm.q!:o- foe process is a local varisbie called *val®) aad thes multi-
ammiag the Coafigursble, Highly Pasallel plies each sumber by the maximum. The maximum is
CHiP) Computer. Desigaed to support seasly fouad by “Soating’ the largest value ia each subtres to
ali mspects of parnlisl programmisg is oss the root of that subtres. Them the giobal mazimum is
istegrated system, Poker Bes been implomented brosdcast back through the tres where esch process
8 a (35,000 linze) C progzam on the VAX multiplies it times its local “val.” Notice that although
11780 vader UNIX. It provides s sumber of thers are Gftesn processss ia the tres, there are oaly
sovel festures including graphics programmiag three rypes of processes used.
5 of paraliel processor commuaication. The coaversioa of this algorithm to rea o & CHIP
i computer, 2., the programming, is straight forward.® It
o ®uch tal programmiag css be involves
% sccomplished with oaly the support of s programais
compiler, loader aad rua-time system, pas (s) embeddisg the communication graph isto the
lsi.lnii'an:m 'l'l.':o::ts '“:.zune- switch laseis.
A . ]
) :::'"’ iag eaviroameat ,n:..m the ®) w:::mmmm“
Q) Coafigurable, Highly Puraliet (CHiP) Computer [1]. The programming farguags.
ZQ Poler System is aot itself a paraltel . but rather (c) assigniag one of the process types to sach pro-
b it is & "iront ead”, implemented o the VAX/780 wader ceseor,
RS UNIX. It is a front end to & preprosstype versioa of the (d) oamiag the data path ports, aad
2‘”""""- called the ""l‘:‘.'“‘. h!;}“hm ) _eo-&i.liq. u:l-blh.. coordiasting, sad load-
s: ::.x:‘uumounnmm-- 148 (8¢ progra®.
Y, Priagle. . We coasider each of thess activities ia turs.
’ dofan s targe family of CHIP rchivectores wich 4 1o Embeddiag the commusication graph isto the
& 4006 processors. Programs caa be wrirten sed emelated switch lattics requires that we the switches of
' A the lattice 0 that the procemors have a topology that
" for aay family member. Facilicios are provided 1o dedne march the of the
procemor interceansction structures graphisally, to pro- e (or is & super st of) the topology com-
: ST the processiag elements, to compile, scordiaste [3], musication This embedding operation is dose
kY aad loed, (0 perform siagle sad multissep enscution, 204 Bwbically (e e Yol (he Boher
henes the Same memery System using the Swit mode re 2 illes
4 :.':,‘ai::z'(' e ) st the of trates & particuiar embeddiog of the lm.:i':oam
,"; mcmo?olmiu hocmi:u)':lt:‘nuﬂm
w7y 68, » .
nh - Cl!::.“.b“h o Pl3) is vaused processor processor
. hmumdunm’npr Next we the thres process types ia &
2 ties of the CHIP sad partly %0 aovel proper- sequential lan . XX. Each proces is viewed 28 &
s udmmm“u ol procedure with (optiomal) parameters wd local vari-
¢ subsequent sections, we discusm bere the acriviry of ables. Ia addition to the usual declarations we mum
W pregrammieg sad the rele Poker plays. specify the pors names, symbolic aames used by a process
N of s the of sa mgnuh:. i v'i:;h.k‘:nn-mm
o sousse, esuversion shows the XX code ro8
- (sbwract) sgoriches thet & “mechiee indopeadent’ lato & la o programs the symbol ‘< b weed for
RS m,.u—m..w“”""'""“' input/output; amigaiag to & port same, ¢4, PARENT
3 0 heve o paraiel sigeriches s mind. Tho alguriehe 6 o mis <+ PARENT, coures et T | PO S
. presumed %0 have the form of s graph whese vertiess are o4, max <- P, , Causes iaput.
4 presomes anéd whewe odgm spesify the ssmawaication The coastruction of the procemor tree ia the switch
*y pothe ameng the precsesss. lattics 0 masch the commusications graph gives aa
m—— . — implicit association betwesa the procesass of the algo-
i This work s part of the Bius CYIP Projost. B is supperted ia rithm aad the processors. We make this relstionship
- pars by the Ofes of Novel Ressarch Contrams NOWIL-0D-R-
0016 snd NUIDIA-01-K4300. The letter s Task SRO-M0. *Asmming (smilierity oith the CTRP Compuer (1}
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the ’mlc of aamiag the ports.
The algoritha is aow programmed. Next, each pro-
type meantioned in the Code Names specification is
iled into assembly cods. The assembly code is then
“coordinated,’ i.e., modified 30 that the CHiP Computer
can rua it syacbronously. The coordinated programs are
assembled to produce processor object code. The inter-
connectios structute u ‘compiled® to produce switch

aAsSigh processes (o pProcessors, port
aames. The discussion implied the existencs of certaia
facilities in the Poker System. Now we give a more com-
plate description of thoss facilities.

The Poker System is an interactive programmis,
cavironment that uses two displays: The primary M;
is a bigh resolution (102¢ x 768 pinel) bit-mapped
displsy, and the secomdary display is a coaveatiooal
character display. The two displays are used to increass
the amoust of iaformation available to the programmer.
Most activity takes place oa the primary display; XX
programming is usually doas oa the secoadary display.

The primary display has the form illusrated ia Fig-
ures 2-5. The bottom square regioa, called the field, is
the programming activity takes place.
The fleld alwsys displays some schematic represeatation
of the two dimeasional array of procsssors beiag pro-

dependiag programmer is performiag »
graph embedding, a process assignment, s port declars-
tios, etc. Since the field is oot always large to
show the whole schemstic repressatation, & map of tht
portioa beiag displayed is given ia the upper left-band
m‘hswu‘hmh o diagaostics miscollane-
ous sre givea ¥ of the
display, called the cwmmmm of the
chalkboard is the command line, used for specifying the

o defiae architecturs characteristics (CHIP
: Parameter),

¢ embed communication graphs (Switch Set-
tings),

'm}m“mm

]

s complessly intersstive; ment astions are gives & & dlagh
nreke sad bove immadists offen.

§
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® assign processes to procassors (Code Nam-
iag),

¢ declare port names (Port Naming),

o compile, coordisate, assembis aad load
(Commaad Request),

@ execute, trace, peek and poke (Tracs
Values).

We now describe each of these facilities ia detail.

Architectural definition. Becsuse Poker is inteaded to be
a laboratory tool for studying CHiP programmiag, it has
been designed to support & aumber of CHiP family
architectures. Programs caa be written for logical CHiP
machines with from 4 to 4096 processors. All of these
logical machiaes caa be emulated using a software emu-
lator, and one family member, the 64 processor version,
will be able to be rua oa a hardware emulator, the Pria.
gle [2), whea it is completed. Consequently, the pro-
grammer begins using Poker by specifying the charac.
tevistics of the uaderlying logical architecturs. These
ioclude the aumber of proceming eclements and the
amouat of routiag capability aseded for the lattics (cor-
ridor width (1]). The default pasameters are those that
match the machine defined ia the previous sessioa, or, if
these was noas, thes the parameters of the Priagle
bardware.

Greph embedding. The field of the primary display
shows the lattice of the curreat architecture, as illus
trated in Figure 1. The activity is largely that previously
described; the programmer coanects the processors
(represented as bosxes) wiwc mnk to defise
edges. Graphics primitives 08 cursor keys permit
edges to be draws asd erased. Facilities are available
for following graph edges, managiag the display (eg.,
ceatering), saving smbeddings, reading ia library embed-
diags, etc.

Progremming the precess code segment. The XX
(Dos Equis) sequential programming lasguage is » sim-
ple scalar laaguage for defining processes. The language
bas four dats types (Boolean, character, iateger and
real), the commoa coatrol structures (whils, fee, If-
then-eise, etc.), vectors and the uswal supply of scalar
arithmetic and logical opsrators. Ia addition to data
type declarations, one caa also declare scalas variables to
ds port aames, procedure parameters, or variables to be
traced. Inputoutput is performed by assigaiag trom or
to a port aame. The semastics are “data-driven? writes
occur immediately and reads wait on the atrival of data,
if necessary. XX process codes are geaerally
oa the secoadary display using a standard editor.

Precess assignment. The processors are amigned
processes using a field display oa the primary termisal
like thoes ia Figure 4. The r eaters the came
of the process procedure oa the Arst line of the proces-
sor box. If the procedure has formal parameters, them
values for the actual caa be eatsred oa the

parameters
following (fowr) lines. Facilities are provided for
bufferiag the coateats of a box aad thea
depositiag the coateats of the buffer iato ia
whole regioss of the procemsor array. Ia this way the
programmer is saved from maaually eatering repeated
information whes the algorithm exhibits waiformity.
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the declaration. The processor box is divided
tate sight windows:

» port — [
nw port
w port —

sw port — ==

i|e
[}

The programmer enters the aasmes used by the amigned

coda into the window for that edge. The sames
are clipped to the first Gve characters. Facilities are pro-
vided for displaying uaclipped names in the chalkboard,
and like the process assigameat, it is possible to buffer
port amignments and deposit them sutomatically i
whole regioas of the procsssor array.

Progrem trensiation. The precediag facilities pro-
vide a means of specifyiag the clements of a Poker pro-
gram. They are then couverted isto executable form.
The XX compiler coaverts each process to asembly
code. The coordiastor (3] thea attempts to coavert the
process amigned to each procemor iato s form that per-
mits the enatire program to rus with syachrosous (i.e.,
not data-driven) execution. [This step cas be by-passed
aad the processes cas be rua ia data-drivea form.) If
coordination is successful, the processors may ail have
differeat assembly codes associated with them. la aay
event the assembly coaverts the assembier code to object
forms. The coanector “compiles’ the graphical represea.
tation of the commuaication graph iato aa object form.
The object code and the odject graph as well as the
actusl parameter values are loaded into the emulator (or
the Pringle).

Ezecwion. The resuiting program is executed asad
the traced variables are displayed; the fisld is similar to
that used for process assigament. The execution caa
proceed for a gives aumber of steps, or uatil a displayed
value changes. When the execution is suspended, say of
the displayed values can bs changed. Whes execution
resumes these sew values are poked back iato the pro-
Ces%07 memory.

Furtber detail sbout the Poker Eaviroameat can be
fo'1nd ia the references [4.5).
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lof precess: GREENISr prevess:
wnits vel 10 pareat; read x from loft child;
read mas (rom parest; resd y (rom right child;
val = val - mas; writs mas (x y , vel) to parest;
tesd @as from parest;
write maz to left child;
reon precess: write @ax to right child;
read 3 from left child; vel - val - mas;

resd y from right child;

mas - mas (2, val);

write mas to left child;

weits MaR 10 right child;

val = val - mas;

Figure 1.  Aa algorithm: each leaf is an instance of
the leaf process, the root is aa isstancs of

the root process aad all other sodes are in-
stances of the ancestor process.
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PARIENT <- val; PARENT, LCHILD. ACNILD:
mas < - PARENT; s <- LCHLD; G G D
%] vel:oval ® mas; y <- RCHLLD;
L -l 2>y thes man:=t D D
1 . des saxey;
iy ,2: ¥ val > mas thes maz:oval;
N : code ro0t (val); PARENT <- maz;
¥ povts LCHILD. RCHILD: maz <. PARENT;
bagle LCHILD <- mas; . g T
! . iat 2.y. maz. val. RCHILD <- mes; I
) LCHILD. RCHILD; val:oval * man; spen Lt orn
i}: s <-LCHILD: oud. ‘ I
) y <- RCHILD: | tou e Taow
o i 3>y thes max: =z oL o
h .;‘l ~-“;.’; [ [ [C_TY LA
ax~  val > max thes Ssz:=val; v
LCHILD <- max: el B Bl B il I Bl
caal RCHILD <. man; L
DY : vel:eval * max; :
.{:! Figure 3. Coda for the thres process types.
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Figure 5. The specificatioa of the port names; sote
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Figure 4.  Amigament of process sames to processors;

"S a0te that the same “sacenior” has beea

B clipped to five characters.

Figure 6. The logical structure of the Poker Eavircament.

)
=0

Copy available to DTIC does mot
vermit fully legible seproduction

=,

S
i
il

>
o,

&

RGO PO PO AU P U O IR SR j
R A Y RS N A N A






