Figure 2: Asyncrhonous mo integrated. All these contributions acceler ate the velopp ement of a distribute d applicati The aim of our work consist in a generator distribute d applicati ons which follows an exp onenlaw. Thus, we will b etter appreciate the qualities PVM to balance the load. PVM p ossesses a view of the placement of its pro cess es on the pro sors. However, the placement is made indep end entl of the lo cal load and the di�ere nce b etween the sp pro cessors Bibliography

[Cosnard 92 ] M. Cosnard, D. T

Algorithmes et es al l�

Interediti ons, [Cosnard 94 ] M. Cosnard, P . F Analysis of ono us Polynomial ot ing ds on a d Memory IEEE T rans. on Parallel and Distribute d tems, vol 5, 6, Jun [Durand 60 ] E. Solution num� eriques des � equations alg�

Masson, [F raignaud90 ] P . F ations intensives dans les � a m� e distribu�

Ph. D. ENS Lyon, [Gerald 89 ] C.F. Gerald, P

.O. d al AAddisson-W esley Publis hing Compagny

,edition, Juin [Wilkinson 63 ] J.H. ounding ors in Aaic Notes on Applied Science , 32,

Polynomial

1

2

43 iterations -

67 iterations -

149 iterations -

159 iterati ons -

547 iterati ons -

603 iterations -

850 iterati ons -

1660 iterations -

2700 iterati ons -

T able 1: Results obtained with the asynchronous mo

Figure 1: Synchronous mo The Worker pro cesse s calculate the ro ots. data reception from the F armer, they b egin the culation of their part of the solution vector; for eaciteration, they send their part of the calcul ated lution vector to all others Worker using a message and in the same way they test if the Worker have send to him data. In this case they date the solution vector. If there is not message the others pro cessors , they continue with the old ues, from which one concludes the asynchronous cacteristi c of this algorithm. They send their once the stop condition The particularit y of the Worker rests in the of the messages to the others Worker . W e take antage of the group notion in PVM. All the are gathered in a same group. When a Worker cess needs to communicate with the others, it do es broadcast of the message up on the group. PVM ages the sending to each pro cess, but do es not the message to Fig. 2 show the progress of this 5 cf. T able W e can note that the asynchronous version has tendency to generate more iterati ons than the chronous one, since a no de do es not wait for the of its neighb In addition, the iterati on numb er, for a given p nomial degree, increases with the station numb er, b cause the more there are stations the less they havto calculate ro ots. So if the station numb er is to o p ortant, there is a calculation over-cost b ecause information ab out the ro ots are to o 6 W e present an adaptation of the metho d, where we can extract ro ots from high p The antage brings by an execute d ennement like PVM lies essenti all y in its rapidity of ception. The concept of parallel pro cesse s as well the concept of message passing using several o ds, like the p oint-to-p oint and the group, is directl

W e remind that 8(a; b) 2 �

; ln(a + b) = ln (a) + ln (1

= ln (a) + ln (1 + e ln(b)�ln(aQ

(z ) = ln (a

8i 2 [1; n];

if a

6= 0 Q

(z ) = Q

i�(z ) + ln (z + ln (1 + e ln(a

)�Q

i�(z )�ln(z el se Q

(z ) = Q

i�(z ) + ln(z 4 t aral lel When we elab orate a parallel solution of Kerner metho d, we establish that the vector (k necess ary as data parameter to determine (k . W use two solutions to solve this 4.1 Synchronous Algorithm

W e calcul ate the overall (k to constitute (k In this solution, the (k must b e terminate b the b eginning of the following step of the (k . involves a more or less imp ortant waiting phase at eacend of The synchronous algorithm is comp osed of twtyp es of pro cesse s � the pro cesse s alculation which calculate a ro ot the p olynomial using the Durand-Kerner metho � the pro cess ots which has to distribute data the calcul ation pro cess es and to collec t the resul of their The calculati on pro cesse s are organized in a directi onal ring. This top ology allows a data (the ro ots) without using a broadcast. Each pro cess

recei ves only one ro ot at every message, but when needs The algorithm is synchronous b ecause the exchanges take place during the calcul ation and at given time. It is decomp osed in steps which are following for a p olymonial of degree 4 � Step 0 : the pro cess ots distrib utes data the ring. Each calculation pro cess owns a ro that it will b e calcul ated immediatly

� Step 1 : the pro cesse s alculation send their ro to their next pro cess all around the ring. The ceived ro ot allows an executi on of a �rst pro for � Step 2 : the pro cess es alculation send the ceived ro ot to their next pro cess . A second pro uct can b e � Step 3 : the pro cess es alculation send the ceived ro ot to their next pro cess. A third pro can b e executed. At this time each pro cess execute an estimation of the lo cal ro ot. If stop condition is not reached, we go back to step 0 else to the step � � Step n : each pro cess alculation sends its to the pro cess otsIn fact the ending is not so easy

. The calculati of each of pro cess es ends indep e ndentl y of each according to the stop condition. When a pro cess its calculation, it sends its resul t to the pro cess otsBut it continues to execute in order to no cut the When the pro cess ots has recei ved all the ro ots, sends a token which will turn around the ring to cate to the pro cesses alculation that they can Fig. 1 illustrate s the progress of this 4.2 Asynchronous Algorithm

There is not really the concept of (k b ecause, each improved ro ot, the vector is up dated and (k can b e calcul ated without waiting the result the others pro cess es . This solution avoids the tived phases, but it needs more iterati ons to convtowards the wanted The asynchronous algorithm is based on the F ing technique. A F armer pro cess prepares data sends them to Worker slave pro cesse s which do calculations and send back the result to the F armerThe F armer pro cess attends to the initi ali sation of p olynomial and the solution vector. Once this initial isation realise d, we calcul ate the solution sub-vthat each pro cess will have to establi sh. These inary calculati ons b eing realise d, we send all necess data to each Worker , i.e � the solution sub-vector to calculate

� the p � the initi al solution vAfter this sending, the F armer waits for the result the Worker arallel Calculation of olynomial Ro ots according Durand-Kerne r Metho d using C. BALA

YER,H. GUYENNET, F. Lab orato ire UFR des Sciences et des T ec25030 BESANCON Cedex, phone 33-81- 66- 64- 57 fax 33-81-6 6-6 4-5 E-mail : balayer@univ-fcom1 tro The key obstacle to the widespread adoption of allel systems is the di�culty in program developmenAn application has to b e decomp osed into a large nb er of parallel comp onents, referre d to as pro cesse ob jects according to the computational mo del lying the programming language, and each comp nent has to b e assigned, or mapp ed, to the no de. Both program development and mapping complex and a prop er set of integrated to ols is require d, but it should not b e designed a physical machine. As in sequential systems, a tual machine enables the development of applications

that are p ortable across di�erent hardware PVM supplie s the functions to automatically tasks on the virtual machine, to manage commcation and synchronisation among the pro cesse s, enter and exit the virtual machine. PVM supp heterogenei ty managing all data conversions , and tributes computation among lo osely complex tation elements, ie among a set of network connecte w2 The Durand-Kerner Metho W e have chosen an asynchronous distribu ted plicati on, with pro cesse s which not end at the time and with the duration of life which is not knoa priori. It is also neces sary that the distribu tion calculati on time and communication time of a pro cess

would b e as balanced as p ossibl The Durand-Kerner metho d seems to b e the b adapted to the problem we wish to study

. This rithm is iterative and converge by succes si ve approimations towards the set of ro ots. The antage this metho d is to allow an asynchronous paralleli zati where each pro cess of the application will b e able calculate a part of p olynomial ro ots. These pro cess es

will require to exchange information during their ning W e want to �nd the ro ots !

,...,!

of a complex p P (z ) ia

n�w ith a

= 1; a

6= 0 and a

in The Durand-Kerner metho d is a simultaneous olution metho d which allows the extraction of all ro ots at once. It builds a sequenc e (k = H ((k �in , from any initi al vector where H is an erator in constructed in such a way that the (k tends to the !

, i = 1; :::;n. In this metho d, the op erator is the W eierstr ass op erator H

(Z ) = z

P (z

Q

j =1;j 6=(z

� z

; i = 1; :::;The initial is ation of the vector is realised bthe Guggenheimer metho d. This �rst vector made up of the set of ro ots. This initi ali sation is mordial, b ecause it do es not need that two elemenof the vector converge to the same ro ot. The heimer metho d consists in calculate a radius �

the co e�cien ts of the p olynomial, and like this ro ots are placed at equidis tance on the circl 3 Adaptation of the Metho d for a W e mo dify the metho d b ecause the C language ble e is not su�cient to aluate the function a p oint is to o far from a ro W e mo dify the Horner scheme to calculate atly the logarithm of the function Q

(z ) = ln (P (z